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High Flexibility Frame as
« Drive up to 112 picture elements (pixels) Frame ~30 Hz to
* Programmable duty and bias
« Low Power Waveform to reduce consumption
« Software selection between external and internal voltage source
* Interrupt driven refresh

« Contrast Control whatever power supply

« Blinking programmable pixels and frequency

* Unused segments and common pins can be used as I/O

* Full support of Low power modes



All clock sources can be used to
provide the LCD clock

The CLKIN input clock must be in the

range of 16.384 kHz to 500 kHz. RTCCLK/2,

CLKIN/65596

The CLKIN divided by 2PS[3:01 ;

PS[3:0]
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The CLKps to be also divided by 16 o301

to 31 to adjust the resolution rate: '
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The frame frequency is obtained from the LCD frequency by dividing it
by the number of active common terminals

fFrame = fLCD * dUty

The frame frequency must be selected to be within a range of around ~30 Hz to ~100 Hz



Every common signal has identical waveforms but different phases

The common has the maximum amplitude VLCD or VSS only in the
corresponding phase of a frame cycle

During the other phases, the signal amplitude is 1/3 VLCD or 2/3 VLCD
in case of 1/3 Bias and 1/2 VLCD in case of 1/2 Bias

The first frame generated is the odd one followed by an even one

Four Duty ratios can be selected: Static Duty, 1/2 Duty, 1/3 Duty or 1/4
Duty

Two modes can be selected: 1/2 Bias or 1/3 Bias



Odd Frame Even Frame

* The segment terminals are multiplexed
and each of them controls four pixels

* A pixel is active if the corresponding
segment line gets a maximum voltage
opposite to the common

« Common signals are phase inverted in
order to reduce EMI

@ To activate pixels[n] connected to
COMO0, SEGn needs to be active during
phase 0 of an odd frame and inactive
during phase 0 of an even frame when
COMO is active

@ To deactivate plxels[n+2$] connecteq to Vﬁ‘_n_? M )
COML1, SEGn needs to be inactive during

the phase 1 of an odd frame and active Ram refresiif
during the Phase 1 of an even frame when HCD RAVAREA ALWAYS ACCESSIELE
COM1 is active




Common/Segment driver(3/3)

Example of Writing
the character “"A” on
the Liquid crystal
display first digit X X
COMOCCM1COM2COM3
SEGO X F E D
SEG1 I J K N
SEG2 A B C DP
SEG3 H G L M
RAM LCD
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LCD Contrast Contral

@ The contrast can be adjusted using two different methods:

1- The contrast can be controlled by programming a dead time (up to 8 phase
periods) between each couple of frames where the COM and SEG value is tied

to Vss in the same time.

Odd Frame Even Frame
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2- When using the internal voltage, the software can adjust VLCD between 2.6 V
to 3.3 Vin 8 steps
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Power Conception

® The LCD voltage levels can be generated :
- internally using an internal booster or externally using VLCD voltage

- an internal resistor divider network which generates all VLCD intermediate
voltages

HD si\gnal V
LCD
The R, and R, resistive HD (High Drive) signal
networks are used to increase =
the current during transitions R R . : .
and to reduce consumption in I-I HD signal l H HD (High Drive) Bit
static state. node Al\
| - R, R, BZ bit

The time for which RL is enabled HD S|gnal In case of 1/2 Bias, one voltage
throfggh adHDIS|g?§I carll be node B level (1/2 VLCD) is generated and
gon [[gureb.tusmg € pulse on node A voltage is equal to node B

uration bits. voltage and its value is 1/2 VLCD.

® The LCD remains active in wait, low power wait, low power run and
active halt modes

® The LCD is not active in halt mode



What is the LCD operation frequency range?

Which clock sources can be used to provide the LCD clock ?

Which values can be written on the LCD RAM registers to write the
character “F” on the LCD first digit?

How to adjust the contrast when using an external voltage source?

How to adjust the contrast when using an external voltage source?

<



CONFIDENTIALITY OBLIGATIONS:
THIS DOCUMENT CONTAINS SENSITIVE INFORMATION.

IT IS CLASSIFIED “MICROCONTROLLERS, MEMORIES & SECURE MCUs (MMS) RESTRICTED AND ITS DISTRIBUTION IS SUBMITTED TO ST/MMS
AUTHORIZATION

AT ALL TIMES YOU SHOULD COMPLY WITH THE FOLLOWING SECURITY RULES:
- DO NOT COPY OR REPRODUCE ALL OR PART OF THIS DOCUMENT

- KEEP THIS DOCUMENT LOCKED AWAY
- FURTHER COPIES CAN BE PROVIDED ON A “NEED TO KNOW BASIS”, PLEASE CONTACT YOUR LOCAL ST SALES OFFICE OR

DOCUMENT WRITTER.

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences of use of
such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to change without notice.
This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not authorized for use as critical
components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is registered trademark of STMicroelectronics

All other names are the property of their respective owners

© 2015 STMicroelectronics - All Rights Reserved
STMicroelectronics group of companies Australia - Brazil - Canada - China - Finland - France - Germany - Hong Kong -
India - Israel - Italy - Japan - Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States.

www.st.com

Lys

life.augmented



	PPT Disclaimer.pdf
	幻灯片编号 1


