24.11.2017 EA T1 23A'IZC

I’*C-BUS LCD MIT
3x12 ZEICHEN, SUPERFLACH

S EATI23W-I2C
“ &

Abmessungen:
OOE-I@ 46x33x2,65mm

* DURCH GEDREHTEN ZEI PR ATZ AUC R 12°° BLICKRICHTUNG
* VERSORGUNG SINGLE SSPLPY +5@ QOuA ODER

* VERSORUNG +2,5V/-4§ [ BIS +6V4 1 OOpA

* PCF 2116-C ON BQ§

* KOMPATIBEL ZU Q @ OEG3 . C51573, PHILIPS LPH3827
* TRANSFLEKTIV: KAN HI ELEUCHTET WERDEN (LED/EL-FOLIE)
* ZEICHENHOHE 4,7mm
* SICHTFENSTER 32 x 17mm
X mm
G

* AUSSENABMESSUNGEN
* ZUBEHOR: LED-BELEU
* BETRIEBSTEMPERAT

* LAGERTEMPERATUR :
BESTELLBEZEIC
3x12st. DOTMAT [2C-BUS EINGANG, STN GRAU EA T123A-12C

WIE OBEN, ABER STN SCWARZ/WEIB EA T123W-I12C
LED- BELEUCHTUNGSKORPER IN GELB/GRUN 5V / 90mA EA LG40X21-A

.. +70°C
+80°C

NACHFOLGER

4x16. DOTMATRIX MIT I2C, SPI-BUS EA DOGS164-A
http://www.lcd-module.de/deu/pdf/doma/dogs164 preliminary.pdf
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ASSEMBLY: LOCHHAMER SCHLAG 17-D-82 166 GRAFELFING
B TEL089/8541991-FAX089/8541721-http://www.lcd-module.de
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Programming of mux 1 : 32 displays with PCF2114X

To drive a 2-line by 24 characters mux 1 : 32 display, use
instruction Function SetM, N to 0, 1. Note that the right half
of the display needs mirrored column connection
compared to a display driven by a PCF2116X.

To drive a 4-line by 12 characters mux 1 : 32 display the
PCF2116 operating instructions apply. There is no
functional difference between the two chips in this mode.
For such an application set M, N to 1,1 with the Function
Set instruction.

Reset function

The PCF2116 automatically initializes (resets) when
power is turned on. After reset the chip has the following
state.

M, N=0 | 1-line disp

voltage
generatog

3 Display on/off

D=0
control. C=0
B=0

4 Entry mode set.

flag (BF) indicates the busy*sta
until initialization ends. The busy state
2 ms. The chip may also be initialized
software. See Figs 28 and 29.

6 I12C-bus interface reset. \

~N
O

e

ELECTRONIC ASSEMBLY

INSTRUCTIONS

Only two PCF2116 registers, the instruction register (IR)
and the data register (DR) can be directly controlied by the
MPU. Before intemal operation, control information is
stored temporarily in these registers to allow interface to
various types of MPUs which operate at different speeds
or to allow interface to peripheral control ICs. The
PCF2116 operation is controlled by the instructions shown
in Table 3 together with their execution time. Details are

explained in subsequent secﬁons\

Instructions are of 4 categories, those tHiafy

1. Designate PCF2116 functio@ as display format,
data length, etc.

2. Setinternal RAM addrem

3. Perform data transf

al RAM.
4. Others.

particular
data write

erformed concurrently with display
the designer to develop systems in
maximum programming efficiency.

Table 2 State after reset.
use, cate 3 inStructions are used most
STEP DESCRIPTION tly. Howe atic incrementing by 1 (or
1 Display clear. menting b ifiternal RAM addresses after each
2 |Functonset. |DL=1 |8-bitinterface write % U program load. The display shift

mini
Du%J operation, no instruction other than the
y fla

bus ress read instruction will be executed.

use the busy flag is set to logic 1 while an instruction
iSD executed, check to make sure it is on logic 0
gf@ie sending the next instruction or wait for the
aximum instruction execution time, as given in Table 3.
instruction sent while the busy flag is HIGH will not be

axecuted.
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EAT123A-12C

1. In the I2C-bus mode the DL bit is don't care. 8-bit
In the 12C-bus mode a control byte is required wh

Table 3 Instructions (note 1).
_ REQUIRED
INSTRUCTION | RS [ R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO DESCRIPTION CLOCK
CYCLES®@
NOP 0 0 0 0 0 0 0 0 0 0 | no operation 0
Clear display 0 0 0 0 0 0 0 0 0 1 | Clears entire display and sets DDRAM 165
address 0 in address counter.
Return Home 0 0 0 0 0 0 0 0 1 0 |Sets DDRAM address 0 in address counter. 3
Also returns shifted display to original position.
DDRAM contents remain unchanged.
Entry mode set 0 0 0 0 0 0 0 1 /D | S |Sets cursor move direction and specifies shift 3
of display. These operations ar rmed
during data write and read. )
Display control 0 0 0 0 0 0 1 D C B | Sets entire display on/off (D), carsor on/’(C) 3
and blink of cursor position chafacter (B).
Cursor/display 0 0 0 0 0 1 |SIC|RL| O 0 | Moves cursor and shifts digpla 3
shift changing DDRAM contepl§" S
Function set 0 0 0 0 1 3
Set CGRAM 0 0 |0 1 3
address
Set DDRAM 0 0 1 3
address
Read Busy Flag | 0 1 BF 0
-1 and Address
Counter
Read data 1 1 3
Wirile data 1 0 3
Notes

ntrol byte: Co, RS, RW, 0, 0, 0, 0, 0; command byte: DB7 to DBO.

1
2. Example: fosc = 150 kHz, Tcy = T: = s = 20 ps, A65 ms.
Table 4 Command bit identities.
BIT 0 1
10 decrement increment
S display freeze display shift
D display off display on
C cursor off cursor on
B ition does not blink character at cursor position blinks
S/C display shift
RL right shift
DL 8 bits
G voltage genérator: Vicp = Vo voltage generator; Vi cp = Vo - 0.8Vpp
N, (M=0)
PCF2116 1 line x 24 characters; mux 1 : 16 2 lines x 24 characters; mux 1 : 32
PCF2114 2 line x 12 characters; mux 1 : 16 2 lines x 24 characters; mux 1 : 32
N, (M=1) reserved 4 lines x 12 characters; mux 1 : 32
BF end of intemal operation internal operation in progress
Co last control byte, only data bytes to follow | next two bytes are a data byte and another
control byte
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. /“§ N A A W A

oer 77X s X7 ws X vsy X0\ vy

instruction busy flag busy flag busy flag
. check

write check check MGAS0S

Fig.20 Example of bus;

or CGRAM. The cursor or blink
right when incremented and to the
nted. The cursor and blink are inhibited

Clear display

Clear Display writes space code 20 (hexadecimal
DDRAM addresses (The character pattemn for ¢
code 20 must be blank pattern). Sets the DDRA
counter to logic 0. Retumns display to its origi
it was shifted. Thus, the display disappears
or blink position goes to the left edge of S =logic 1, the entire display shifts either to the right
gic 0) or to the left (I/D = logic 1) during a DDRAM
I/D = logic 1 (increment mode). S of Thus it looks as if the cursor stands still and the
change. isplay moves. The display does not shift when reading
rom the DDRAM, or when writing into or reading out of the

The instruction Clear Display ré GRAM. When S = logic 0 the display does not shift.

time. This may be allowed for b
Display on/off control
D

The display is on when D = logic 1 and off when
D = logic 0. Display data in the DDRAM are not affected
and can be displayed immediately by setting D to logic 1.

some chip-on-glass (COG) applications.

Return Home
Return Home sets the DDRAM add

DDRAM contents do not change. C

osition i ine i . . A
5 Iir:es a?: :isst;aﬂ;:dl)e f: /gf ;h R mf::tel::: rlmfof or The cursor is displayed when C = logic 1 and inhibited
change ) when C = logic 0. Even if the cursor disappears, the
ge- display functions I/D, etc. remain in operation during
display data write. The cursor is displayed using 5 dots in
Entry mode set the 8% line (see Fig.12).
1D

When I/D = logic 1 (0) the DDRAM or CGRAM address
increments (decrements) by 1 when data is written into or

ELECTRONIC ASSEMBLY
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The character indicated by the cursor blinks when

B = logic 1. The blink is displayed by switching between
display characters and all dots on with a period of

1 second when fo5c = 150 kHz (Fig.12). At other clock
frequencies the blink period is equal to 150 kHzffec. The
cursor and the blink can be set to display simultaneously.

Cursor or display shift

Cursor or Display Shift moves the cursor position or the
display to the right or left without writing or reading display
data. This function is used to correct a character or move
the cursor through the display. In 2 or 4-line displays, the
cursor moves to the next line when it passes the last
position (40 or 20 decimal) of the line. When the displayed
data is shifted repeatedly all lines shift at the same time;
displayed characters do not shift into the next line. The
address counter (AC) content does not change if the only
action performed is shift display, but increments or
decrements with the cursor shift.

Function set

DL (PARALLEL MODE ONLY)

Sets interface data width. Data is sent or received i
(OB7 to DBO) when DL = logic 1 or in two nibble
(DB7 to DB4) when DL = logic 0. When 4-bit wid

selected, data is transmitted in two cycles u
parallel bus("),

Function set from I2C-interface: DL bij
from the 12C-interface. If bit DL ha

parallel bus, programming via th eis
complicated.
N, M

Sets number of display lines.

G

Controls the V¢p voltage generator cha

Set CGRAM address

Set CGRAM Address sets bit 0

address ACG into the addres; ary

@Iue is determined by the previous instruction.

(1) Ina 4-bit application DB: are left open (intemal
pull-ups). Hence in the first fu set instruction after
power-on G and H are set 1o 1. A second function set must
then be sent (2 nibbles) to set G and H to their required

values.

EAT123A-12C

AsA4A3AA1Ag). Data can then be written to or read from
the CGRAM.

Only bits 0 to S of the CGRAM address are set by the set
CGRAM address command. Bit 6 can be set using the set
DDRAM address command or by using the auto-increment
feature during CGRAM write. All bits 0 to 6 can be read
using the read BF and address command.

Set DDRAM address

Set DDRAM Address sets the DD
address counter (binary AgAsA4A3 Az
be written to or read from the DDRAM.

address into the
Data can then

&

Hexadecimal address range

ADDRESS FUNCTION

00 to 4F -line by 24; 2116

00 to 0Byand 0C to 4 -line by 12; 2114
7 and 40 to 6 2-line by 24; 2114/2116
3,20to 4-line by 12; 2114/2116

60to 7
ead busy ddress

Read @ d Address reads the busy flag (BF).

BF icates that an internal operation is in
progres ext instruction will not be executed if
1. Che

BF the BF status before sending the next

me time, the value of the address counter
reSsed in binary Ag to Ag is read out. The address
ter is used by both CGRAM and DDRAM, and its

Write data to CGRAM or DDRAM

Writes binary 8-bit data D7 to Dg to the CGRAM or the
DDRAM.

Whether the CGRAM or DDRAM is to be written into is
determined by the previous specification of CGRAM or
DDRAM address setting. After writing, the address
automatically increments or decrements by 1, in
accordance with the entry mode. Only bits DO to D4 of
CGRAM data are valid, bits D5 to D7 are ‘don't care’.
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acknowledgement
from PCF2116
FTTrii]s Frrririi Frrirrrrd LI Frrrrad
s{o 1 110 1]AJ0J]A|1 CONTROLBYTE |A DATA A| 0 CONTROLBYTE |A DATA AlP
lllllo, I T | N T T O S I | |
- J - I\ J\. J
‘dfdwa 1 n2 ;bytes 1 Zy!e n2 ?)ﬁbym t
slave a _
- RW Co Co update
. data pointer

+ Y
LR L
011101

/

L1111 MGASOS- 1

PCF2116 '__
slave address R/W

Master transmits to slave receiver; WRITE mode. Qc
ment \Q *

acknowledge
from PCF2116
TTUU 1 s TTT 1T 1T U0 | lllllml‘l -
s|o 1 1 10 1jAlojA|1 CONTROL BYTE 1 CONTROL |A DATA
Illllo | I N 1111 | I O O I | - ¥
4 X XU J
an
slave address 2
RW Co

owledg:
tom PCF211 no acknowledgement
from master

o l s TT T 1 T T T 1711
doa-Is| aohhiEs |A DATA A DATA 1|p
o A HEEEE N

n bytes last byte

(1) Last data byte is a dummy byte (may be omitte AN

Q — da:'upg::tor —— MaAe-t
O
N

%ﬁm acknowledgement no acknowledgement
PCF2116 from master from master

TTTTTTg rT i L

SLAVE DATA 1lp
S| ASLAVE. [Al1]a DATA A
U Litttiy
1_ n bytes last byte
AW
update
data pointer MGAS10 - 1

Master reads slave immediately after first byte; READ mode (RS previously defined).
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FONT TABELLE CHARACTERSET -C

upper
tower 3 0its | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 [ 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
4 bits

CG [ = " = ele . [T1T] . sjle = @ L3N
RAM 1[asass S - H HEEEE HAS HYTH
(T1) . . sese |® s ] ase

xxxx 0001

xxxx 0010

o 0011

xxxx 0100

xxx 0101

wox 0110

wox 0111

ooxx 1001

woxx 1010

wox 1011

xxxx 1101

wox 1110

wox 1111

MLB8gS5

Character set 'C’ in CGROM; PCF2116C;
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KONTRASTEINSTELLUNG

Single supply Dual power

VDD +2,5V..+6V

VDD +4,6V..+6V VO %

100nF T > 10kO
©

VLCD | 5
100nF
100kQ J_ I
Vo I VLCD 5kQ)
b

-1V..-56V
Function set: Function set:
Bit G=1 (generator on) Bit G=0 (generator off)
Bit M=1 (3-4 lines) Bit M=1 (3-4 lines)
Bit N=1 (3-4 lines) Bit N=1 (3-4 lines)

-
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