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Agenda

• Riverdi, Unisystem, Lummico

• STN, TFT, OLED, VFD

• Wyzwanie wyświetlacza, dlaczego Apollo 11 nie miał TFT?

• Embedded Displays, interfejsy

• Jasność, kontrast, odbicia

• TP, TS, RTP, CTP, PCAP, CG, DITO, SITO, OGS, GG, GF, GFF, OCA, LOCA, SCA

• Q&A (P&O?)

• Kahoot



Zapowiadało się nieźle…



Unisystem, Riverdi, Lummico…

Produkcja Gotowe urządzeniaDystrybucja



Our Mission

Our mission is to 

bring you high-quality, 

accessible, and customizable 

display solutions.



OLED, STN, VFD, TFT



LCD - TN

TN - Twisted Nematic – technology associated mainly with passive matrices, 
and the improvements introduced in it allow to improve the image quality (e.g. 
by giving it color). TN technology is also the basis for TFT matrices.



LCD, TFTs, LCD TFTs?

TFT – (Thin Film Transistor) - type of field 
transistors used in active matrix displays. Unlike 
FET, all elements are applied to the glass substrate 
(CVD process - Chemical Vapor Deposition).

LCD TFT – (Liquid Crystal Display Thin Film
Transistor) - definition of a whole group of displays 
with an active matrix, in which transistors made in 
TFT technology are used to control pixels.

Each pixel is using four transistors –
three are responsible for the basic colors, 
the fourth for brightness



The display challenge, why Apollo 11 had no TFT?



• 1920 x 1080 x 3 = 6 220 800 B, x2 = 12 441 600 B
• 60Hz x 6 220 800 B = 373 248 000 B/s

• 1024 x 600 x 3 = 1 843 200, x2 = 3 686 400 B
• 60Hz x 1 843 200 = 110 592 000 B/s

• Apollo 11 AGC (Apollo Guidance Computer)
• 4094 B of RAM, 72KB of ROM
• 43 kHz

• Central Air Data Computer
• 375 kHz, six chips, 20-bit fixed-point
• F-14 CADC, 1970 -> 1998

• Intel 4004 – 1971 4bit

The display challenge, why Apollo 11 had no TFT?



Embedded, czyli jaki



Internal interfaces

Universal

SPI I2C RS232 UART

Image 
transfer

LVDS RGB MIPI Vx1 eDP



External interfaces

Universal

USB C

Image
transfer

HDMI DVI VGA DP



CONTRAST RATIO 

STANDARD TN SERIES 7”:

STANDARD HB/IPS SERIES 10.1”:

STANDARD HB/IPS SERIES 4.3”:



CONTRAST (RATIO)

Difference whitest white
and blackest black

„the amount of light emitted by the brightest white pixels divided by 
the amount of light emitted by the darkest black pixels, with the 
measurement being made in a dark room”



CONTRAST (RATIO) - REAL WORLD

In the real world we have to take external light into
consideration



CONTRAST (RATIO)- ECR

ECR = EFFECTIVE CONTRAST RATIO

𝐄𝐂𝐑 = 𝟏 + (
𝐞𝐦𝐢𝐭𝐭𝐞𝐝 𝐥𝐢𝐠𝐡𝐭

𝐫𝐞𝐟𝐥𝐞𝐜𝐭𝐞𝐝 𝐥𝐢𝐠𝐡𝐭
)

• Rarely published
• Depends on many hard-to-control factors
• Usually only estimated

emitted light – manufacturer spec brightness
[cd/m2]

reflected light -amount of light reflected by the 
surface of the display. 

This is calculated by multiplying the ambient light in nits 
by the percentage reflectivity of the display. 
Ambient light is normally measured in lux. Sunlight 
ranges from approximately 30,000 lux to 100,000 lux; 



CONTRAST (RATIO)- ECR

1:1 – 20:1
Effective Contrast

Ratio (ECR) LCD Outdoor Readability

1-2 Unreadable in sunlight

3-4 Adequately readable in shade; barely readable in 
sunlight

5-9 Adequately readable in sunlight; looks OK

10 Very readable in sunlight; looks good

15 Outstanding readability; looks great

20 Totally awesome; excellent readability; can't be 
improved

WELL Building Standard™
Task Luminance Ratio (TLR) 3:1



CONTRAST (RATIO) - ECR

WELL Building Standard™
Task Luminance Ratio (TLR)

3:1



SUNLIGHT

The intensity of the reflected light from the outside it must be summed up with the intensity
individual pixel lights to be able to use them compare and evaluate the contrast observed in 
practice.

LCD TFT brightness:  400cd/m2, 
exposed to the direct sunlight (about 30 000 lux ~10 
000 cd/m2)
surface reflects about 4.5% 

„additional” brightness ~ 10k cd x4.5% = 450 cd/m2

The real contrast is: 

𝐶𝑟 ≈
400 + 450

450
≈ 2: 1

Low/standard brightness modules;



REFLECTIONS

Assuming 5% reflection for the LCD TFT surface – is that all?



Kontrast+ – mini LED





Temperature Blackout



OPERATING AND STORAGE TEMPERATURES

A high TNI panel is designed to prevent blackening when the 
display operates under elevated temperature conditions: 

Min Max Unit

Operating 

temperature
-20 +70

°C
Storage 

temperature
-30 +80



Hi Tni LC – High Temperature nematic - isotropic



Hi Tni LC – example





Panele dotykowe

• Touch Panel

• Touch Screen

• Resistive Touch Panel

• Capacitive Touch Panel

• Projected Capacitive

TP, TS, RTP, CTP, PCAP



Panele dotykowe

• Cover Glass

• Double Indium Thin Oxide

• Single ITO

• One Glass Solution

• Glass Glass

• Glass Film

• Glass Film Film

CG, DITO, SITO, OGS, GG, GF, GFF



Bonding optyczny

• Optical Clear Adhesive

• Liquid OCA

• Sillicon Clear Adhesive

OCA, LOCA, SCA



Produceni kontrolerów paneli dotykowych

FocalTech HYCON ILITEK EETI Penmount Goodix TouchNetix SIS

Works with 
EVE

yes yes Yes! No No Yes No No

Max CG 
thickness

1.8 mm 5mm 10 (15) mm 10 (15)mm 15mm 2mm 10mm

Unique 
value

cheap Thick glass 
support

Direct contact
and support, 
best value for 
money

Direct 
contact and 
support, 
military
projects

Wide
customizati
on

cheap Air touch, 
hover touch, 
heptic 
feedback

Direct 
support

indirect indirect direct direct direct indirect direct direct

Focus 
market

Mobile 
phones, 
tablets

Industrial 
and semi-
industrial 
market

Industrial,
Medical,
Semi-Industrial

Industrial,
Medical,
Semi-
Industrial

Industrial,
Medical,
Military

Mobile phon
e, tablets

Automotive Industrial,
Medical,
Semi-
Industrial



Brave new world

Arm® Cortex® -M7 up to 550 MHz
Most powerful Cortex core with double precision FPU, 

MPU, advanced DSP and L1 cache

Arm® Cortex® -M4 @240 MHz
Best in class core for real-time with single precision 

FPU, DSP, MPU and ART Accelerator™
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STM32H7STM32H7STM32H7STM32F7STM32F4STM32F2 STM32H7



Memory 

Interface

Memory

NOR Quad-SPI

eMMC

SDRAM

SD card

Cortex-M7

Cortex-M4

Chrom-ART 

Accelerator™

JPEG codec

Display Interface

RAMRAM

FLASH Hi-res

timer

Crypto 

Hash
Display

Voice recognition 

Main 

DMA

Motor control

Sensing

Communication

STM32H7

Example use case how to benefit 
from dual-core STM32H7



STM32 Embedded Displays



STM32 Embedded Displays



Q & A



kamilcozy

youtube.com/@Riverdi

linkedin.com/in/kamil-kozlowski/

kamil@riverdi.com



Thank you

Display Solution Experts
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