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Overview

The LC75818PT is 1/8 to 1/10 duty dot matrix LCD display
controllers/drivers that support the display of characters, numbers, and
symbols. In addition to generating dot matrix LCD drive signals based on
data transferred serially from a microcontroller, the LC75818PT also
provide on-chip character display ROM and RAM to allow display systems
to be implemented easily. These products also provide up to 4 general-
purpose output ports and incorporate a key scan circuit that accepts input
from up to 30 keys to reduce printed circuit board wiring.

Features TQFP120 14x14 / TQFP120
¢ Key input function for up to 30 keys
(A key scan is performed only when a key is pressed.)
e Controls and drives a 5x7, 5x8, or 5x9 dot matrix LCD.
e Supports accessory display segment drive (up to 80 segments)
e Display technique: 1/8 duty 1/4 bias drive (5x7 dots)
1/9 duty 1/4 bias drive (5x8 dots)
1/10 duty 1/4 bias drive (5x9 dots)
e Display digits: 16 digitsx1 line (5x7 dots, 5x8 dots, 5x9 dots)
e Display control memory
CGROM: 240 characters (5x7, 5x8, or 5x9 dots)
CGRAM: 16 characters (5x7, 5x8, or 5x9 dots)
ADRAM: 16x5 bits
DCRAM: 64x8 bits
e Instruction function
Display on/off control
Display shift function
e Sleep mode can be used to reduce current drain.
¢ Built-in display contrast adjustment circuit
e The frame frequency of the common and segment output waveforms can
be controlled by instructions.
e Serial data 1/0 supports CCB* format communication with the system
controller.
e Independent LCD driver block power supply VI_cD
¢ A voltage detection type reset circuit is provided to initialize the 1C and
prevent incorrect display.
e The INH pin is provided. This pin turns off the display, disables key
scanning, and forces the general-purpose output ports to the low level.
¢ RC oscillator circuit

* Computer Control Bus (CCB) is an ON Semiconductor’s original bus format and

the bus addresses are controlled by ON Semiconductor.

ORDERING INFORMATION

See detailed ordering and shipping information on page 44 of this data sheet.
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LC75818PT

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VDD —0.3to+4.2
Vicpmax | Vicp -0.3t0+11.0 v
Input voltage VN1 CE, CL, DI, INH —0.3to +4.2
C\I/Eﬁ)giégl 036V 03to65 1,
VIN2 0SC, K1 to KI5, TEST -0.3to Vpp +0.3
VIN3 VLep?1, VieD2. Vicp3. Vicp4 -0.3to V| cp 0.3
Output voltage VouT1 DO -0.3t0 +6.5
VouTt2 OSC, KS1 to KS6, P1 to P4 -0.3to Vpp +0.3 Y
Vout3 V| cpO, S1 to S80, COM1 to COM10 -0.3to V| cp +0.3
Output current louT? S1to S80 300 pA
louT2 COM1 to COM10 3
louT3 KS1 to KS6 1 mA
louT4 P1to P4 5
gllsos\;\éztt)ilsnpower Pd max Ta = 85°C 200 mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg -55to +125 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality should not be assumed,
damage may occur and reliability may be affected.

Allowable Operating Range at Ta = -40°C to +85°C, Vgg =0V

. Ratings )
Parameter Symbol Conditions - unit
min typ max
Supply voltage VDD VDD 2.7 3.6
Vico | Vieb
When the display contrast adjustment 7.0 10.0
circuit is used. \
VLCD
When the display contrast adjustment 4.5 10.0
circuit is not used.
Output voltage \Y 0 \Y 0 \Y 4
p g LCD LCD LCD VLcD v
+4.5
Input voltage Vicp! Vicp1 3/4
(VLepO | Vi cpo
-Vicp4)
VLcD2 ViLcDp2 2/4
(VLepO | Vi cpo
-Vicp4) v
VLcD3 ViLcDp3 1/4
(VLepO | Vi cpo
-Vicp4)
VLcD4 | Vicp4 0 1.5
Input high level voltage VIH1 CE, CL, DI, INH 0.8Vpp 3.6
CE, CL, DI, INH
’ ’ ) 0.8V,
VDD =27 0 3.6 V DD Sy
VIH2 OSC external clock operating mode 0.8Vpp VDb
V|H3 K1 to KI5 0.6Vpp VpD
Input low level voltage VL1 CE, CL, DI, INH, KI1 to KI5 0 0.2Vpp v
VL2 OSC external clock operating mode 0 0.2Vpp
Output pull-up voltage Voup | DO 0 55 Y

Continued on next page.
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LC75818PT

Continued from preceding page.

. Ratings .
Parameter Symbol Conditions - unit
min typ max

Recommended external Rosc OSC RC oscillator operating mode 10 KO
resistor for RC oscillation
Recommended external Cosc OSC RC oscillator operating mode
capacitor for RC 470 pF
oscillation
Gue_iran_teed range of RC fosc OSC RC oscillator operating mode 150 300 600 KkHz
oscillation
Fr:;eurgra]:;;lock operating fck OSC external clock operating mode [Figure 4] 100 300 600 kHz
External clock duty cycle Dck OSC external clock operating mode [Figure 4] 30 50 70 %
Data setup time tds CL, DI [Figure 2],[Figure 3] 160 ns
Data hold time tdh CL, DI [Figure 2],[Figure 3] 160 ns
CE wait time tcp CE, CL [Figure 2],[Figure 3] 160 ns
CE setup time tcs CE, CL [Figure 2],[Figure 3] 160 ns
CE hold time tch CE,CL [Figure 2],[Figure 3] 160 ns
High level clock pulse toH CL [Figure 2],[Figure 3]
width 160 ns
Low level clock pulse toL CL [Figure 2],[Figure 3] 160
width ns
DO output delay time tde DO Rpy=4.7k C =10pF *1[Figure 2],[Figure 3] 15 us
DO rise time tdr DO Rpy=4.7kQ C =10pF *1[Figure 2],[Figure 3] 15 us

Note: *1. Since the DO pin is an open-drain output, these times depend on the values of the pull-up resistor Rpy and the
load capacitance C| .

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond the Recommended
Operating Ranges limits may affect device reliability.

Electrical Characteristics for the Allowable Operating Ranges

. " Ratings )
Parameter Symbol Pins Conditions - unit
min typ max
Hysteresis VH CE, CL, DI, INH, 0.1Vpp v
Kl1 to KI5
Power-down detection VDET 20 29 24 Vv
voltage ) ) )
Input high level IIH1 CE, CL, DI, INH V=36V 5.0
current Vi=55V
VDD = 2.710 3.6 V 501 A
lIH2 0osC V| = Vpp external clock 50
operating mode ]
Input low level current T CE,CL,DI,INH | VI=0V -5.0
L2 0SC V| =0V external clock operating 5.0 pA
mode )
Input floating voltage VIF KI1 to KI5 0.05Vpp Y,
Pull-down resistance Rpp Kl1 to KI5 Vpp =3.3V 50 100 250 kQ
couurtrzl;tt off leakage lorrH | DO Vo=55V 6.0 vA
Output high level VoH1 S1to S80 lo =-20 pA VLcpO
voltage 06
VOH2 | COM1 to _ VLcpO
COM10 0= -100pA 0.6 v
VOH3 VbD VDD VDD
KS1 to KS6 lp =250 pA
° © : 08| 04 0.1
Von4 \Y
OH* | p1to P4 I0=-1mA gg
Output low level Vo1 _ Vicp4
voltage S1to S80 lo =20 pA 10.6
VoL2 | COM1to - VLCD4
COM10 0=100pA +06 |
VoL3 | KS1to KS6 lo =125 pA 0.1 0.4 19
VoL4 | P1toP4 lo=1mA 0.9
VoL5 DO lo=1mA 0.1 0.3

Continued on next page.
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Continued from preceding page.

LC75818PT

Ratings
Parameter Syrlnbo Pins Conditions - 9 unit
min typ max
Output middle level VMID1 | S1to S80 lo =+20 pA 2/4 2/4
voltage *2 (VLcDO (VLepO
-Vicp4) -Vicp4)
-0.6 +0.6
VMID2 | COM1 to lp =+100 pA 3/4 3/4
COM10 (VLcDO (VLcDO v
-VLcp4) -Vicp4)
-0.6 +0.6
VmID3 | COMT1 to lp =100 pA 1/4 1/4
COM10 (VLcDpO (VLcDO
-VLcp4) -Vicp4)
-0.6 +0.6
Oscillator frequency fosc 0oSC Rosc = 10 kQ 210 300 390 KHz
Cosc =470 pF
Current drain IpD1 VDD sleep mode 100
IDD2 VDD Vpp=3.6V
output open 500 1000
fosc = 300 kHz
ILcp?! | Viep sleep mode 15
IL.cp2 | VLcD Vicp=100V
output open
fosc = 300 kHz 450 900 pA
When the display contrast
adjustment circuit is used.
ILcp3 | VLcD Vicp=100V
output open
fosc = 300 kHz 200 400

When the display contrast
adjustment circuit is not
used.

Note: *2. Excluding the bias voltage generation divider resistor built into the V| cp0, VLcD1, VLcD2, VLcD3, and

VLcD4. (See Figure 1.)

VicpO C
Viep!
Vicp2

Vicp3

Vi cp4

CONTRAST
ADJUSTER
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'
'
'
'
T
'
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'
'
'
T
'
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'
'
'
1
'
'
'
'
'
1

----- \ Excluding these resistors

[Figure 1]

To the common and segment drivers

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be
indicated by the Electrical Characteristics if operated under different conditions.
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LC75818PT

(1) When CL is stopped at the low level
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[Figure 2]
(2) When CL is stopped at the high level
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[Figure 3]

(3) OSC pin clock timing in external clock operating mode
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[Figure 4]
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Package Dimensions
unit : mm

TQFP120 14x14 / TQFP120

LC75818PT

CASE 932AZ
ISSUE A
16.0+0.2 ~
14.0+0.1 E
RAAARARARARARARAARRAAAARRAAAAR )
= () =
R A
. fl[o4] 015738 AT OE/L
g Ao

SOLDERING FOOTPRINT*

GENERIC
MARKING DIAGRAM*

‘ 15.40
BB— 188
. = XXXXXXXX E
(Unit: mm) s = YMDDD =
—
| ‘ | | ‘ | =
- - - e XXXXX = Specific Device Code
‘ ‘ - Y = Year
Q Q M = Month
DDD = Additional Traceability Data
% % *This information is generic. Please refer to
-1- Tals device data sheet for actual part marking.
H 1 h T Pb-Free indicator, “G” or microdot “s”,
0.40 023 o may or may not be present.
o

NOTE: The measurements are not to guarantee but for reference only.

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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LC75818PT

Pin Assignments
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Block Diagram

LC75818PT
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Pin Functions

LC75818PT

Pin

Pin No.

Function

Active

Handling
when unused

110

S1 to S80

1to 80

Segment driver outputs.

0} OPEN

COM1 to COM10

90 to 81

Common driver outputs.

0} OPEN

K81 to KS6

91 to 96

Key scan outputs. Although normal key scan timing lines require
diodes to be inserted in the timing lines to prevent shorts, since
these outputs are unbalanced CMOS transistor outputs, these
outputs will not be damaged by shorting when these outputs are
used to form a key matrix.

0} OPEN

K1 to KI5

97 to 101

Key scan inputs.
These pins have built-in pull-down resistors.

| GND

P1 to P4

102 to 105

General-purpose outputs. P4 can be used as a clock output port
with the "set key scan output port/general-purpose output port
state" instruction.

o} OPEN

OSsC

115

Oscillator connections. An oscillator circuit is formed by
connecting an external resistor and capacitor to this pin.

This pin can also be used as the external clock input pin with the
"set display technique" instruction.

/0 VbD

CE

118

CL

119

DI

120

DO

17

Serial data interface connections to the controller. Note that DO,
being an open-drain output, requires a pull-up resistor.

CE: Chip enable

CL: Synchronization clock

DI: Transfer data

DO: Output data

| GND

0} OPEN

116

Input that turns the display off, disables key scanning, and
forces the general-purpose output ports low.
« When INH is low (Vgg):
o Display off
S1 to S80="L" (V|_cp4)
COM1 to COM10="L" (V|_cp4)
» General-purpose output ports P1 to P4=low (Vgg)
¢ Key scanning disabled: KS1 to KS6=low (Vgg)
o All the key data is reset to low.
« When INH is high (Vpp):
 Display on
» The state of the pins as key scan output pins or
general-purpose output ports can be set with the
"set key scan output port/general-purpose output
port state" instruction.
o Key scanning is enabled.
However, serial data can be transferred when them pin is low.

TEST

114

This pin must be connected to ground.

VLcpO

108

LCD drive 4/4 bias voltage (high level) supply pin. The level on this
pin can be changed by the display contrast adjustment circuit.
However, (V| cp0 - VL cp4) must be greater than or equal to 4.5V.
Also, external power must not be applied to this pin since the pin
circuit includes the display contrast adjustment circuit.

o} OPEN

Vient

109

LCD drive 3/4 bias voltage (middle level) supply pin. This pin can
be used to supply the 3/4 (V| cpO0 - V| cp4) voltage level
externally.

| OPEN

VLcp2

110

LCD drive 2/4 bias voltage (middle level) supply pin. This pin can
be used to supply the 2/4 (V| cp0 - V| cp4) voltage level
externally.

| OPEN

www.onsemi.com
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LC75818PT

Continued from preceding page.

. X X . Handling
Pin Pin No. Function Active /10
when unused
Vicp3 111 LCD drive 1/4 bias voltage (middle level) supply pin. This pin can
be used to supply the 1/4 (V| cpO0 - V| cp4) voltage level - | OPEN
externally.
ViLcp4 112 LCD drive 0/4 bias voltage (low level) supply pin. Fine
adjustment of the display contrast can be implemented by
connecting an external variable resistor to this pin. - | GND

However, (V| cp0 - V| cp4) must be greater than or equal to 4.5V,
and V| cp4 must be in the range 0V to 1.5V, inclusive.

VbD 106 Logic block power supply connection. Provide a voltage of
between 2.7to 3.6V.
VLeD 107 LCD driver block power supply connection. Provide a voltage of

between 7.0 to 10.0V when the display contrast adjustment circuit
is used and provide a voltage of between 4.5 to 10.0V when the
circuit is not used.

Vss 113 Power supply connection. Connect to ground. - -

Block Functions

o AC (address counter)
AC is a counter that provides the addresses used for DCRAM and ADRAM.
The address is automatically modified internally, and the LCD display state is retained.

¢« DCRAM (data control RAM)

DCRAM is RAM that is used to store display data expressed as 8-bit character codes. (These character codes are
converted to 5x7, 5x8, or 5x9 dot matrix character patterns using CGROM or CGRAM.) DCRAM has a capacity of
64x8 bits, and can hold 64 characters. The table below lists the correspondence between the 6-bit DCRAM address

loaded into AC and the display position on the LCD panel.

e When the DCRAM address loaded into AC is 00H.

Display digit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DCRAM address (hexadecimal) 00 01 02 03 04 05 06 07 08 09 0A 0B oc oD OE OF
However, when the display shift is performed by specifying MDATA, the DCRAM address shifts as shown below.
Display digit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -
shift le
DCRAM address (hexadecimal) | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | OA | OB | OC | OD | OE | OF | 10
Display digit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 (hiftight)
shift right
DCRAM address (hexadecimal) | 3F | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | OA | OB | oC | OD | OE

Note: *3. The DCRAM address is expressed in hexadecimal.

Least significant bit Most significant bit
\
LSB MSB
| DCRAM address | pao | pat | pa2 | pas | pa4 | Das |

N Hexadecimal —— " \_ Hexadecimal -/

Example: When the DCRAM address is 2EH.
DAO DA1 DA2 DA3 DA4 DA5
0 1 1 1 0 1

www.onsemi.com
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LC75818PT

o« ADRAM (Additional data RAM)
ADRAM is RAM that is used to store the ADATA display data. ADRAM has a capacity of 16x5 bits, and the stored
display data is displayed directly without the use of CGROM or CGRAM. The table below lists the correspondence
between the 4-bit ADRAM address loaded into AC and the display position on the LCD panel.

o \When the ADRAM address loaded into AC is OH. (Number of digit displayed: 16)
Display digit 1 2 | 3| 4|5 |6 | 7|8 |9 |11 ]|12]13]14]15 |16
ADRAM address (hexadecimal) 0 1 2 3 4 5 6 7 8 9 A B (e} D E F

However, when the display shift is performed by specifying ADATA, the ADRAM address shifts as shown below.
Display digit 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16
ADRAM address (hexadecimal) 1 2 3 4 5 6 7 8 9 A B C D E F 0

(shift left)

Display digit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
ADRAM address (hexadecimal) F 0 1 2 3 4 5 6 7 8 9 A B C D E

(shift right)

Note: *4. The ADRAM address is expressed in hexadecimal.
Least significant bit Most significant bit
LSB MSB

| ADRAM address | RAO | RA1 | RA2 | RA3 |
N\ Hexadecimal —/

Example: When the ADRAM address is AH.
RAO RA1 RA2 RA3
0 1 0 1

o CGROM (Character generator ROM)
CGROM is ROM that is used to generate the 240 kinds of 5x7, 5x8, or 5x9 dot matrix character patterns from the 8-
bit character codes. CGROM has a capacity of 240x45 bits. When a character code is written to DCRAM, the
character pattern stored in CGROM corresponding to the character code is displayed at the position on the LCD
corresponding to the DCRAM address loaded into AC.

o CGRAM (Character generator RAM)
CGRAM is RAM to which user programs can freely write arbitrary character patterns. Up to 16 kinds of 5x7, 5x8, or
5x9 dot matrix character patterns can be stored. CGRAM has a capacity of 16x45 bits.

www.onsemi.com
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LC75818PT

Serial Data Input
(1) When CL is stopped at the low level

ce | L

bl foY1)fofoYo)Jo)1)o )( Do (b1 p2fp3fpay D62)D63)

BO B1 B2 B3 A0 A1l A2 A3|<—— Instruction data (Up to 64 bits) —>

0o | [

(2) When CL is stopped at the high level

ce | L

i o) 1 ofo o) o 1) o oo fp1fp2fp3fpa)f YD62)D63)

BO B1 B2 B3 A0 A1 A2 A3 |<— Instruction data (Up to 64 bits) —

0o | [

e B0 to B3, A0 to A3: CCB address 42H
¢ DO to D63: Instruction data

The data is acquired on the rising edge of the CL signal and latched on the falling edge of the CE signal. When
transferring instruction data from the microcontroller, applications must assure that the time from the transfer of one set
of instruction data until the next instruction data transfer is significantly longer than the instruction execution time.

www.onsemi.com
12



LC75818PT

"(ZHA00€ = MO} ‘ZHX00€ = 2504 UBYM) STT/Z SI BLUI} UOIINJDXS B} 1S SI (T = dS) SpoW ddd|S B} USYM 6.
_ 0t1¢ ‘ _ 0T¢
STIGGT = 5 *ST80T 'STI6E = & xsTiLZ
ZHY0TZ = MO} ‘ZHN0TZ = 950) UBYAA :ajdwex3
'slayyip MOy Aouanbaly 00]9
[eUIS1X3 8U) 10 950} Aouanbauy 101e]|19S0 Y1 Usym JayJIp SaWIl UoIINIaXa ayL ‘ZHY00£=A1} ‘ZHY00E=250} Uaym Ajdde aiay palsi| Sl UOIINIBXS By ‘8,
(*suondiiosap uonoNIISUI Pa|Ielap 93S)

"(T = INI) 9POW JUBWaIdUL 3y} Ul PaINIaXa SI UORINIISUL  21LIM B1eP INWVHAY,, U} USUM SI3JLIP Jewllo) erep ayl "/,
(* suonduosap uonanJsul pajielap 99s)
(T = INI) 3pOLU JUBWSIOUI B} Ul P3INIBXS SI UOHINIISUL  SILIM BIep INVHDd,, 8U} UBYM SISJIP JeWLIo) Blep 8yl "9,

"(ZHY100€=X1D4 ‘ZHX00€=2s04) STOT SI UoRINASUI
15414 SIY1 JO aWI1 UOIINJ3X3 8yl 1ey) 910N "(19saJ WwalsAs paseq-L3AA) uo-i1amod Jaye 111} uonanasui ,,anbiuysal Aejdsip 19s,, Yl 81N29xXa 0] ains g 'G,  :SAION

21e0 },uop :X
aje)s yod
stip 3 0 0 3 X €0d ¢0d 10d L#Od 0POd 90X SOM $OM €OM 2OM LOM ndjno ssodind-|eseusb
Mod ndino ueds Aay Jos
1Sesuod
stig 0 0 0 3 X X X 010 X X X X €10 ¢1D 110 01D Keldsip Jos
snijz L L L 0 X X X X VO 9VO SVO $VO €vO 2ZvD VD 0VO X X X S¥Ad ¥¥AdD €¥AD 2¢¥AD L¥AD 0¥dd'''zad 1ad S1LM B1Ep VYOO
Ly
srijz 0 3 3 0 X X X NI X X X X €vd ¢Zvd Lvd ovd X X X §av vav e€av cav 1av SlUM BIEP WYHAY
94 SJM
stizg 3 0 l 0 X X X NI X X 6va vva eva c2va va ova L0V 90V SOV ¥OV €OV 2OV LOV 0OV elep WvYOQd
stijz 0 0 3 0 €Vd 2Zvd Lvd 0vd X X 6vad vva eva c2va iva ova ssaippe JV }oS
sz b b 0 0 X 1YV W wys Aedsig
6 |0J}u0d
srijz/stio 0 3 0 0 dS 0S v N 919d S19a 1940 €190 ¢19a L19a 019a 694d 890 /90 990 S50 ¥OA €90 ¢90 194 yo/uo Aeydsig
G
°
s1igQ|/sio g 0 0 0 90 o4 cla Ld anbiuyoa) Aeydsip jo5
o :Mm:omxu €9d ¢9a 19a o09a 660 8sd .SA 9sd 66d ¥SA €A 2¢sa 1sa o0sAd e6v¥a s8¥a /v 9¥a s¥a v¥a €va <vad Lvya ova 6€d ""'Ld oa uononJisu|

a|gel uonanisul

www.onsemi.com

13



LC75818PT

Detailed Instruction Descriptions
o Set display technique ... <Sets the display technique>
(Display technique)

Code
D56 D57 D58 D59 D60 D61 D62 D63
pt1 b2 [ Fc Joc [0 o o 1

X: don’t care

DT1, DT2: Sets the display technique

Note: Be sure to execute the "set display technique"
instruction first after power-on (VpET-based

system reset).

Output pins
DT1 DT2 Display technique
COM9 COM10
0 0 1/8 duty, 1/4 bias drive VLCD4 level VLCD4 level
1 0 1/9 duty, 1/4 bias drive COM9 VLCD4 level
0 1 1/10 duty, 1/4 bias drive COM9 COM10

FC: Sets the frame frequency of the common and segment output waveforms

Frame frequency

FC 1/8 duty, 1/4 bias drive 1/9 duty, 1/4 bias drive 1/10 duty, 1/4 bias drive
f8[Hz] fo[Hz] f10[Hz]
0 fosc/3072, fok/3072 fosc/3456, fok/3456 fosc/3840, fok/3840

fosc/1536, fok/1536

fosc/1728, fck/1728

fosc/1920, fok/1920

oC

OSC pin function

0

RC oscillator operating mode

1

External clock operating mode

OC: Sets the RC oscillator operating mode and external clock operating mode.

Note: *10. COMn (n=9,10): Common

output

Note: *11. When selecting the RC oscillator operating mode, be sure to connect an external resistor Rosc and an
external capacitor Cosc to the OSC pin.

¢ Display on/off control ... <Turns the display on or off>
(Display ON/OFF control)

Code

D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56

D57 D58 D59

D60 D61 D62 D63

DG1 DG2 DG3 DG4 DG5 DG6 DG7 DG8 DG9 DG10 DG11 DG12 DG13 DG14 DG15 DG16 | M | A | SC | SP | o 0 1 0

M, A: Specifies the data to be turned on or off

X: don’t care

M| A Display operating state

0 0 Both MDATA and ADATA are turned off (The display is forcibly turned off regardless of the DG1 to DG16 data.)
0 1 Only ADATA is turned on (The ADATA of display digits specified by the DG1 to DG16 data are turned on.)

1 0 Only MDATA is turned on (The MDATA of display digits specified by the DG1 to DG16 data are turned on.)

1

1

Both MDATA and ADATA are turned on

(The MDATA and ADATA of display digits specified by the DG1 to DG16 data are turned on.)

Note: *12. MDATA, ADATA
5x7 dot matrix display

----- ADATA

--- MDATA

5x8 dot matrix display

----- ADATA

--- MDATA

www.onsemi.com
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DG1 to DG16: Specifies the display digit

Display digit 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16

Display digit data DG1 DG2 DG3 DG4 DG5 | DG6 DG7 | DG8 DG9 | DG10 | DG11 | DG12 | DG13 | DG14 | DG15 | DG16

For example, if DG1 to DG7 are 1, and DG8 to DG16 are 0, then display digits 1 to 7 will be turned on, and display
digits 8 to 16 will be turned off (blanked).

SC: Controls the common and segment output pins

SC Common and segment output pin states
0 Output of LCD drive waveforms
1 Fixed at the V| cp4 level (all segments off)

Note: *13. When SC is 1, the S1 to S80 and COM1 to COM10 output pins are set to the V[ cp4 level,
regardless of the M, A, and DG1 to DG16 data.

SP: Controls the normal mode and sleep mode
SP Mode

0 Normal mode

Sleep mode
The common and segment pins go to the V| cp4 level and the oscillator on the OSC pin is stopped (although it operates during
key scan operations) in RC oscillator operating mode (OC="0") and reception of the external clock is stopped (external clock is
received during key scan operations) in external clock operating mode (OC="1"), to reduce current drain.
1 Although the "display on/off control", "set display contrast" and "set key scan output port/general-purpose output port state"
(disallowed to set the clock output at the P4 pin) instructions can be executed in this mode, applications must return the IC to
normal mode to execute any of the other instruction setting. When the IC is in external clock operating mode, be sure to stop
the external clock input after the lapse of the instruction execution time (27ps: fok=300kHz).

¢ Display shift ... <Shifts the display>

(Display shift)

Code
D56 D57 D58 D59 D60 De1 D62 D63
M | A | RIL | X | 0 0 1 1

X: don’t care
M, A: Specifies the data to be shifted

M A Shift operating state

0 0 Neither MDATA nor ADATA is shifted
0 1 Only ADATA is shifted

1 0 Only MDATA is shifted

1 1 Both MDATA and ADATA are shifted

R/L: Specifies the shift direction

R/L Shift direction
0 Shift left
1 Shift right

www.onsemi.com
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e Set AC address... <Specifies the DCRAM and ADRAM address for AC>

(Set AC)
Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
DAO DA1 DA2 DA3 DA4 DA5| X X |RAO RA1 RA2 RA3 0 1 0 0
X: don’t care
DAO to DA5: DCRAM address
I DAO | DA1 | DA2 | DA3 | DA4 | DA5 |
LSB MSB
T T
Least significant bit Most significant bit

RAO to RA3: ADRAM address
I RAO | RA1 | RA2 | RA3 |
LSB MSB
0 0

Least significant bit Most significant bit

This instruction loads the 6-bit DCRAM address DAO to DA5 and the 4-bit ADRAM address RAO to RA3 into the AC.

o DCRAM data write ... <Specifies the DCRAM address and stores data at that address>
(Write data to DCRAM)

Code

D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63

ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7 ‘ DAO DA1 DA2 DA3 DA4 DAS‘ X X ‘ IM | X X X 0 1 0 1

X: don’t care
DAO to DA5: DCRAM address

| bao | oat | pa2 | pas [ pas4 | pas |

LSB MSB
0 0
Least significant bit Most significant bit

ACO0 to AC7: DCRAM data (character code)
| ACO | AC1 | AC2 | AC3 | AC4 | AC5 | AC6 | ACT7 |

LSB MSB
0 0
Least significant bit Most significant bit

This instruction writes the 8 bits of data ACO to AC7 to DCRAM. This data is a character code, and is converted to a
5x7, 5x 8, or 5x9 dot matrix display data using CGROM or CGRAM.

IM: Sets the method of writing data to DCRAM

M DCRAM data write method
0 Normal DCRAM data write (Specifies the DCRAM address and writes the DCRAM data.)
1 Increment mode DCRAM data write (Increments the DCRAM address by +1 each time data is written to DCRAM.)

www.onsemi.com
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Notes: *14.
¢ DCRAM data write method when IM =0

e[ L] j— | E—— N

CCB address: : CCB address: 1 CCB address: L CCB address: :
DI o | 7z o | 7 o | i O |
e 24bit > i« 24bit > &« 24bit > < 24bit >
DCRAM B B B B
Instruction e‘ Instruction e Instruction .e- Instruction »@
execution time - 4\ execution time 4\ execution time - 4\ execution time  * 4\
DCRAM data DCRAM data DCRAM data DCRAM data
write finishes write finishes write finishes write finishes

¢ DCRAM data write method when IM =1
(Instructions other than the “DCRAM data write” instruction cannot be executed.)

ce [ L[ L[ 1___ | I O B B

CCB address : CCB add&sg CCB add@ _ GCB address: CCB addLs; CCB address
DI il o | Floel ol ol Vle| Vi o |
< 24bit > > 8bit < > 8bitc > 8bit < S 8hit< > 16bit <
DCRAM | ] i B! B B
Instruction .@ Instruction .@ Instruction .@- Instruction .e- Instruction .@- Instruction .@-
executiontime A\ execution time /\ execution ime 4 executiontime *  Aexecution timé A  execution time’
DCRAM data DCRAM data DCRAM data DCRAM data  DCRAM data DCRAM data
write finishes write finishes ~ write finishes write finishes  write finishes write finishes

A — Instructions other than the “DCRAM data write” instructon ~———>
cannot be executed.

Data format at (1) (24 bits)

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7 |DA0 DA1 DA2 DA3 DA4 DA5 | X X | M | X X X |o 1 0 1
X: don’t care

Data format at (2) (8 bits)

Code
D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7

Data format at (3) (16 bits)

Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7| 0 | X X X |o 10 1
X: don’t care

o ADRAM data write ... <Specifies the ADRAM address and stores data at that address>
(Write data to ADRAM)

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
AD1 AD2AD3AD4AD5|X X X | RAD RA1 RA2 RA3| X X X x| IM |x X X | o0 11 0
X: don’t care

RAQ to RA3:ADRAM address
| RAO | RA1 | RA2 | RA3 |

LSB MSB
T T
Least significant bit Most significant bit

www.onsemi.com
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AD1 to AD5: ADATA display data

In addition to the 5x7, 5x8, or 5x9 dot matrix display data (MDATA), this IC supports direct display of the five
accessory display segments provided in each digit as ADATA. This display function does not use CGROM or CGRAM.
The figure below shows the correspondence between the data and the display. When ADn = 1(where n is an integer
between 1 and 5) the segment corresponding to that data will be turned on.

00000,

S5m+1 S5m+5 (m is an integer

between 0 and 15) ADATA Corresponding output pin
AD1 S5m+1 (m is an integer between 0 and 15)
AD2 S5m+2
AD3 S5m+3
AD4 S5m+4
AD5 S5m+5

IM: Sets the method of writing data to ADRAM

IM ADRAM data write method

0 Normal ADRAM data write (Specifies the ADRAM address and writes the ADRAM data.)

1 Increment mode ADRAM data write (Increments the ADRAM address by +1 each time data is written to ADRAM.)
Notes: *15.

o ADRAM data write method when IM =0

CE
CCB address: : CCB address: : CCB address: o C (:,B address: :
DI vl @ ] % @ | B e | @ |
< Ubit > < bt > < Abt > < Ubit >
ADRAM T B B 7
Instruction e« Instruction @ Instruction @ Instruction '@
execution time - 4\ execution time 4\ execution time - 4\ execution time -~ 4\
ADRAM data ADRAM data ADRAM data ADRAM data

write finishes

write finishes

write finishes

write finishes

o ADRAM data write method when IM =1
(Instructions other than the “ADRAM data write” instruction cannot be executed.)

CE | 1L I
CCB address : 1CCB address: .CCB address: _CcB address. 1CCB address. 1CCB address. :
DI @ | e ] % G| J% (5) ] % ) ] % (6) ]
< 24bit > 8bhit < > 8ht < > 8hit < 8hit < > 16bt <
ADRAM ) - L - ] B
Instruction .@ Instruction .@« Instruction .@ Instruction .@ Instruction @' Instruction e.
executiontime A execution timé /i\execution time 4\ execution time - /1\execution time” /1\execution time A
ADRAM data ADRAM data ADRAM data ADRAM data ADRAM data ADRAM data
write finishes write finishes write finishes write finishes write finishes write finishes
<—— Instructions other than the “ADRAM data write” instructon @~————>

cannot be executed.
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Data format at (4) (24 bits)

Code

D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63

AD1 AD2 AD3 AD4 AD5| X X X | RAO RA1T RA2 RA3| X X X X | IM | X

X X 0 1 1 0

Data format at (5) (8 bits)
Code
D56 D57 D58 D59 D60 D61 D62 D63
AD1 AD2 AD3 AD4 AD5 | X X X
X: don’t care

Data format at (6) (16 bits)

Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
AD1AD2AD3AD4AD5|X X x| 0 | X X x|o 11 0
X: don’t care

o CGRAM data write ... <Specifies the CGRAM address and stores data at that address>
(Write data to CGRAM)

X: don’t care

Code

DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15

CD1 CD2 CD3 CD4 CD5 CD6 CD7 CD8 CD9 CD10 CD11 CD12 CD13 CD14 CD15 CD16

Code

D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 D31

CD17 CD18 CD19 CD20 CD21 CD22 CD23 CD24 CD25 CD26 CD27 CD28 CD29 CD30 CD31 CD32

Code
D32 D33 D34 D35 D36 D37 D38 D39 D40 D41 D42 D43 D44 D45 D46 D47
CD33 CD34 CD35 CD36 CD37 CD38 CD39 CD40 CD41 CD42 CD43 CD44 CD45| X X X
Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
CA0 CA1 CA2 CA3 CA4 CA5 CA6 CA7 X X X X 0 1 1 1

X: don’t care

CAO0 to CA7: CGRAM address
| CAO | CA1 | CA2 | CA3 | CA4 | CA5 | CA6 | CA7 |

LSB MSB
) T
Least significant bit Most significant bit

CD1 to CD45: CGRAM data (5x7, 5x8, or 5x9 dot matrix display data)

The bit CDn (where n is an integer between 1 and 45) corresponds to the 5x7, 5x8, or 5x9 dot matrix display data.
The figure below shows that correspondence. When CDn is 1 the dots which correspond to that data will be turned on.

CD16 | CD17 | CD18 | CD19 | CD20
CD21 | CD22 | CD23 | CD24 | CD25
CD26 | CD27 | CD28 | CD29 | CD30
CD31 | CD32 | CD33 | CD34 | CD35
CD36 | CD37 | CD38 | CD39 | CD40
CD41 | CD42 | CD43 | CD44 | CD45

www.onsemi.com
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o Set display contrast... <Sets the display contrast>
(Set display contrast)

Code
D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
x Jee [ x x x [ 1 o o o0
X: don’t care

D48
CT0

D49 D50 D51 D52 D53
CT1 CT2 CT3| X X X

CTO to CT3: Sets the display contrast (11 steps)
CTO CT1 CT2 CT3

LCD drive 4/4 bias voltage supply V| cpO level
0.94V| cp=VLcD-(0.03V| cpx2)

0.91V| cp=VLcD-(0.03V| cpx3

0.88V| cp=VLcD-(0.03V| cpx4

)
)
0.85V| cp=VLcD-(0.03V| cpx5)
0.82V| cp=VLcp-(0.03V  cpx6)
)
)
)

0.79V | cp=VLcD-(0.03V| cpx7

0.73V cp=VLcD-(0.03V| cpx9

0.70V_cp=VLcD-(0.03V| cpx10)

0
1
0
1
0
1
0
1
0
1

OO |= |~ |O|OCO ||~ ]|O|OC
= [~ ]lO|lO|lO|O|O|OC|O |OC

0.67V| cp=VLcD-(0.03V| cpx11)

O |O|O | ||| |O|lOC|OC|O

(
(
(
(
(
0.76V_cp=VLcD-(0.03V| cpx8
(
(
(
(

0

-
-

0.64V| cp=VLcDp-(0.03V| cpx12)

CTC: Sets the display contrast adjustment circuit state
CTC
0 The display contrast adjustment circuit is disabled, and the V| cp0 pin level is forced to the V| cp level.

Display contrast adjustment circuit state

1 The display contrast adjustment circuit operates, and the display contrast is adjusted.

Note that although the display contrast can be adjusted by operating the built-in display contrast adjustment circuit, it is
also possible to apply fine adjustments to the contrast by connecting an external variable resistor to the V[ cp4 pin and
modifying the V|_cp4 pin voltage. However, the following conditions must be met: V|_cpO0-VLcp4= 4.5V, and
1.5V>V cp4 > 0V.

o Set key scan output port/general-purpose output port state
... <Sets the key scan output port and general-purpose output port states>
(Key scan output port and General-purpose output port control)

Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
KC1 KC2 KC3 KC4 KC5 K06| PC40 PC41 | PC1 PC2 PC3 | X | 1 0 0 1
X:don’t care
KC1 to KC6: Sets the key scan output pin KS1 to KS6 state
Output pin KS1 KS2 KS3 KS4 KS5 KS6
Key scan output state setting data KC1 KC2 KC3 KC4 KC5 KC6

When KC1 to KC3 are set to 1 and KC4 to KC6 are set to 0, in the key scan standby state, the KS1 to KS3 output pins
will output the high level (Vpp) and KS4 to KS6 will output the low level (Vss).
Note that key scan output signals are not output from output pins that are set to the low level.

PC1, PC2, PC3: Sets the general-purpose output port P1, P2, P3 state

Output pin P1 P2 P3
PC1 PC2 PC3
When PC1 is set to 1 and PC2 to PC3 are set to 0, P1 output pin will output the high levels (Vpp) and P2 to P3 will
output the low levels (Vss).

General-purpose output port state setting

www.onsemi.com
20



LC75818PT

PC40, PCA41: Sets the general-purpose output port P4 state

PC40 PC41 Output pin (P4) state
0 0 ‘L'(Vss)
1 0 ‘H'(VpD)
0 1 Clock signal output (fosc/2, fok/2)
1 1 Clock signal output (fosc/8, fok/8)

Serial Data Output
(1) When CL is stopped at the low level

CE | |_

.60 85 CHE3 3 T3 ED ) S

BO B1 B3 A0 A1 A2 A3

DO / x ><KD1><KD2>< _______ Ykp2kp2g{kp29fkD30) SA><

e Output data —_—

X: don’t care
(2) When CL is stopped at the high level

CE | |

.0 ERED {3.C £ £ G HN CE——

BO B1 B2 B3 A0 A1

DO » /XXKD1><KD2><KD3>< _______ Jko2gkpagkpad( SAX x X

& Outputdata ——— >

X: don’t care
e B0 to B3, A0 to A3: CCB address 43H
e KD1 to KD30: Key data
e SA: Sleep acknowledge data
Note: *17. If a key data read operation is executed when DO is high, the read key data (KD1 to KD30) and sleep
acknowledge data(SA) will be invalid.

Output Data

(1) KD1 to KD30: Key data
When a key matrix of up to 30 keys is formed from the KS1 to KS6 output pins and the KI1 to KI5 input pins and
one of those keys is pressed, the key output data corresponding to that key will be set to 1. The table shows the
relationship between those pins and the key data bits.

K1 Ki2 KI3 Kl4 KI5
KS1 KD1 KD2 KD3 KD4 KD5
KS2 KD6 KD7 KD8 KD9 KD10
KS3 KD11 KD12 KD13 KD14 KD15
KS4 KD16 KD17 KD18 KD19 KD20
KS5 KD21 KD22 KD23 KD24 KD25
KS6 KD26 KD27 KD28 KD29 KD30

(2) SA : Sleep acknowledge data
This output data bit is set to the state when the key was pressed. Also, while DO will be low in this case, if serial
data is input and the mode is set (to normal or sleep mode) during this period, that mode will be set. SA will be 1 in
Sleep mode and 0 in hormal mode.
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Key Scan Operation Functions

(1) Key scan timing
The key scan period is 2304T(s). To reliably determine the on/off state of the keys, the LC75818PT scans the keys
twice and determines that a key has been pressed when the key data agrees. It outputs a key data read request (a low
level on DO) 4800T(s) after starting a key scan. If the key data dose not agree and a key was pressed at that point, it
scans the keys again. Thus the LC75818PT cannot detect a key press shorter than 4800T(s).

kst *18 | 1 | IER 8

Ks2 *18 | | 2 | 2 | *18
: ' T= “fosc

KS4 *18 |T| 4 *18 1
1 i fck

KS5 *18 ,Tl | 5 | *18

KS6 *18 | 6 ,T *18

Key on 1\ 4608T[s]

Note: *18. Not that the high/low states of these pins are determined by the "set key scan output port/general-purpose
output port state™ instruction, and that key scan output signals are not output from pins that are set to low.

(2) In normal mode

e The pins KS1 to KS6 are set to high or low with the "set key scan output port/general-purpose output port state"
instruction.

e If a key on one of the lines corresponding to a KS1 to KS6 pin which is set high is pressed, a key scan is started
and the keys are scanned until all keys are released. Multiple key presses are recognized by determining whether
multiple key data bits are set.

o If a key is pressed for longer than 4800T(s) (Where T=1/fosc, T=1/fck) the LC75818PT outputs a key data read
request (a low level on DO) to the controller. The controller acknowledges this request and reads the key data.
However, if CE is high during a serial data transfer, DO will be set high.

o After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75818PT
performs another key scan. Also note that DO, being an open-drain output, requires a pull-up resistor (between 1
kQ and 10 kQ).

Key input 1 '

| |

Key input 2 |

Key scan i [T [T

< 4800T[s] > < 4800T[s] ] < 4800T[s] |

Serial data transfer! Serialidata transfef &Y z(agg:esss ! Serial dafa transfer,  Key address ! Key address !

ol : 5 3 ! ! |
I 11 N 11 (1 .

Do _I_I -
7N A\ Key data read A Key data read

Key data read request Key data read request Key data read request
1 1
T=Tosc™ T= "o

www.onsemi.com
22



LC75818PT

(3) In sleep mode

e The pins KS1 to KS6 are set to high or low with the "set key scan output port/general-purpose output port state"
instruction.

e If a key on one of the lines corresponding to a KS1 to KS6 pin which is set high is pressed in the RC oscillator
operating mode, the oscillator on the OSC pin is started (the IC starts receiving the external clock in external clock
operating mode) and a key scan is performed . Keys are scanned until all keys released. Multiple key presses are
recognized by determining whether multiple key data bits are set.

o If a key is pressed for longer than 4800T(s) (Where T=1/fosc, T=1/fck) the LC75818PT outputs a key data read
request (a low level on DO) to the controller. The controller acknowledges this request and reads the key data.
However, if CE is high during a serial data transfer, DO will be set high.

o After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75818PT
performs another key scan. However, this dose not clear sleep mode. Also note that DO, being an open-drain
output, requires a pull-up resistor (between 1 kQ and 10 kQ).

e Sleep mode key scan example

Example: When a "display on/off control (SP=1)" instruction and a "set key scan output port/general-purpose

output port state (KC1 to KC5= 0, KC6=1)" instruction are executed. (i.e. sleep mode with only KS6 high.)

‘LU'KS1T —-DPPD
‘L'KS2 —-DPPD
‘“L"KS3 [ S P-P-DP /— When any one of these keys is pressed in RC
“L"KS4 [ - P-PHPHP oscillator operating mode, the oscillator on the OSC
“1"KS5 —B-D-D-PD CE—— pin is started (the IC starts receiving the external
aqn - AAAAA clock in external clock operating mode) and the keys
S « YYYYY are scanned.
YYVYVYY 19

K1 [ *

KI2 [BF—

KI3 [F—

Kl4 [—

KI5 [E——

Note: *19. These diodes are required to reliably recognize multiple key presses on the KS6 line when sleep mode state

with only KS6 high, as in the above example.
That is, these diodes prevent incorrect operations due to sneak currents in the KS6 key scan output signal
when keys on the KS1 to KS5 lines are pressed at the same time.

Key input . . . I

(KS6 line) : ; ; ;
Key scan LT i
<~ 4800T][s] 9, < 4800T[s] >
cF | | | T= fo1sc
Serial data transfer | Serial dafa transfer Key(:edgr,ess Serial data transfer |Key address !
o 0 Il 1 | ——
DO [_| | §§:
N Key data read A Key data read
Key data read request Key data read request

Multiple Key Presses

Although the LC75818PT is capable of key scanning without inserting diodes for dual key presses, triple key presses on
the KI1 to KI5 input pin lines, or multiple key presses on the KS1 to KS6 output pin lines, multiple presses other than
these cases may result in keys that were not pressed recognized as having been pressed.
Therefore, a diode must be inserted in series with each key. Applications that do not recognize multiple key presses of
three or more keys should check the key data for three or more 1 bits and ignore such data.
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1/8 Duty, 1/4 Bias Drive Technique

COM1

LCD driver output when all

LCD segments

corresponding to COM1 to

COMS are turned off

LCD driver output when

only LCD segments

corresponding to COM1

are turned on

LCD driver output when

only LCD segments

corresponding to COM2

are turned on

LCD driver output when all

LCD segments

corresponding to COM1 to

COMS8 are turned on

1
8

T8=

|

_ fck
3072
fck
1536

, 18=
, 8=

3072
fosc

_ fosc
1536

=0 is executed: f8
=1 isexecuted: f8

instruction with FC

hen a "set display technique
When a "set display technique" instruction with FC

[w
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1/9 Duty, 1/4 Bias Drive Technique

COM1

LCD driver output when all

LCD segments

corresponding to COM1 to

COM9 are turned off

LCD driver output when
only LCD segments

corresponding to COM1

are turned on

LCD driver output when
only LCD segments

corresponding to COM2

are turned on

LCD driver output when all

LCD segments

corresponding to COM1 to

COM9 are turned on

1

fo

T9=

|

_ fck
3456
fck
1728

,f9=
9=

1728

_ fosc
3456
fosc

f9=
fo=

0 is executed:
1 is executed

hen a "set display technique" instruction with FC

When a "set display technique" instruction with FC

[W
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1/10 Duty, 1/4 Bias Drive Technique

COoM1

T10

COM10
LCD driver output when all

LCD segments

2 c
b 2
= = )
O o = c
O o w.e
o2 = E
= o= =)
D S [SI)
£ = R
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Clock Signal Output Waveform

P4 <——
—_ , To2 b— 1=

. . fo

"Set Key Scan Output Port/

General-purpose Port State" General-purpose port P4

Instruction Data clock signal frequency

fc (1/Tc) [Hz]
PC40 PC41
0 1 Clock signal output (fosc/2, fok/2)
1 1 Clock signal output (fosc/8, fck/8)

Voltage Detection Type Reset Circuit (VDET)
This circuit generates an output signal and resets the system when logic block power is first applied and when the
voltage drops, i.e., when the logic block power supply voltage is less than or equal to the power down detection
voltage VDET,which is 2.2 V, typical. To assure that this function operates reliably, a capacitor must be added to the
logic block power supply line so that the logic block power supply voltage Vpp rise time when the logic block power
is first applied and the logic block power supply voltage Vpp fall time when the voltage drops are both at least 1 ms.
(See Figure 5.)

Power Supply Sequence

The following sequences must be observed when power is turned on and off. (See Figure 5.)

e Power on: Logic block power supply(Vpp) on — LCD driver block power supply (VL_cD) on

o Power off: LCD driver block power supply(V[_cD) off — Logic block power supply (VppD) off

When 5 V signal is applied to the CE, CL, DI, and INH pins which are to be connected to the controller and if the
logic block power supply (VpD) is off, set the input voltage at the CE, CL, DI, and INH pins to 0V and apply the 5V
signal to these pins after turning on the logic block power supply (VDD).

System Reset
1. Reset function
The LC75818PT performs a system reset with the VDET. When a system reset is applied, the display is turned off,
key scanning is disabled, the key data is reset, and the general-purpose output ports are set to and held at the low level
(Vss).
These states that are created as a result of the system reset can be cleared by executing the instruction described below.
(See Figure 5.)
o Clearing the display off state
Display operation can be enabled by executing a “display on/off control” instruction. However, since the contents of
the DCRAM, ADRAM, and CGRAM are undefined, applications must set the contents of these memories before
turning on display with the “display on/off control” instruction. That is, applications must execute the following
instructions.
o Set display technique (The "set display technique™ instruction must be executed first.)
e DCRAM data write
o ADRAM data write (If the ADRAM is used.)
o CGRAM data write (If the CGRAM is used.)
e Set AC address
o Set display contrast (If the display contrast adjustment circuit is used.)
After executing the above instructions, applications must turn on the display with a “display on/off control”
instruction.
Note that when applications turn off in the normal mode, applications must turn off the display with a “display on/off
control” instruction or the INH pin.
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o Clearing the key scan disable and key data reset states
By executing the following instructions not only create a state in which key scanning can be performed, but also clear
the key data reset.
e "Set display technique" (The "set display technique" instruction must be executed first.)
¢ "Set key scan output port / general-purpose output port state"

e Clearing the general-purpose output ports locked at the low level (Vss) state
By executing the following instructions clear the general-purpose output ports locked at the low level (Vss) state and
set the states of the general-purpose output ports.
¢ "Set display technique” (The "set display technique™ instruction must be executed first.)
¢ "Set key scan output port / general-purpose output port state™

1112 t3 t4
N) 12
! N
s S
— VVDET VDETL
ViLeb
Instruc.tlon X Initial state settings X
execution
Key scan Disabled Execution enabled X
General-purpose _. .
output ports Fixed at the low level (Vgs) Can be set to such states as high (Vpp), or low (Vgg) level X
Display state Display off Display on Display off
|
A A A
"Set display technique" and “Display on/off control” "Display on/off control*
“Set key scan output port/ instruction execution instruction execution
general-purpose output port (Turning the display on) (Turning the display off)

state” instruction execution

e t1>1 [ms] (Logic block power supply voltage Vpp rise time)
ot2>0
o3>0
e t4 > 1 [ms] (Logic block power supply voltage Vpp fall time)
e Initial state settings
Set display technique (The "set display technique™ instruction must be executed first.)
DCRAM data write
ADRAM data write (If the ADRAM is used.)
CGRAM data write (If the CGRAM is used.)
Set AC address
Set display contrast (If the display contrast adjustment circuit is used.)

[Figure 5]
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2. Block states during a system reset

(1) CLOCK GENERATOR, TIMING GENERATOR
When a reset is applied, these circuits are forcibly initialized internally. Then, when the "set display technique"
instruction is executed, oscillation of the OSC pin starts in RC oscillator operating mode (the IC starts receiving
the external clock in external clock operating mode), execution of the instruction is enabled.

(2) INSTRUCTION REGISTER, INSTRUCTION DECODER
When a reset is applied, these circuits are forcibly initialized internally. Then, when instruction execution starts,
the IC operates according to those instructions.

(3) ADDRESS REGISTER, ADDRESS COUNTER
When a reset is applied, these circuits are forcibly initialized internally. Then, the DCRAM and the ADRAM
addresses are set when “Set AC address” instruction is executed.

(4) DCRAM, ADRAM, CGRAM
Since the contents of the DCRAM, ADRAM, and CGRAM become undefined during a reset, applications must
execute “DCRAM data write”, “ADRAM data write (If the ADRAM is used.)”, and “CGRAM data write (If the
CGRAM is used.)” instructions before executing a “display on/off control” instruction.

(5) CGROM
Character patterns are stored in this ROM.

(6) LATCH
Although the value of the data in the latch is undefined during a reset, the ADRAM, CGROM, and CGRAM data
is stored by executing a “display on/off control” instruction.

(7) COMMON DRIVER, SEGMENT DRIVER
These circuits are forced to the display off state when a reset is applied.

(8) CONTRAST ADJUSTER
Display contrast adjustment circuit operation is disabled when a reset is applied. After that, the display contrast
can be set by executing a “set display contrast” instruction.

(9) KEY SCAN, KEY BUFFER
When a reset is applied, these circuits are forcibly initialized internally, and key scan operation is disabled. Also,
the key data is all set to 0. After that, key scanning can be performed by executing a "set key scan output
port/general-purpose output port state™ instruction.

(10) GENERAL PORT
When a reset is applied, the general-purpose output port state is locked at the low level (Vss).

(11) CCB INTERFACE, SHIFT REGISTER
These circuits go to the serial data input wait state.
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- =
s
- N o < o 777 (@) S 2 5 —
[a I o R H o O O 0w n u (%))
oo Ol L] 0ol L]
GENERAL COMMON eu%| SEGMENT DRIVER |
PORT DRIVER T 7
T ﬁ ~— | LATCH |
TR ADRAM CGRAM CGROM
CsoEeR 80 5x9x16 5x9x240
bits bits bits
Vico ———
CONTRAST T T
ADJUSTER oDRESS S
INSTRUCTION 5| DCRAM
VLcpO D 2 REGISTER COUNTER 64x8
= bits
Viept [ + i
e ADDRESS
Vicn2 [ = REGISTER
Vicps [ 0
VLCD4D—i | SHIFT REGISTER |
vop [ o 1 | CCB INTERFACE |e| KEY BUFFER |
TIMING 7y
VDET GENERATOR 1
Vss [1 1
e cLOCK —4% | KEY SCAN |
TEST [ S GENERATOR @E i(é fé fé
] ] 5 O O 0O 0OUoooo ooooood
O r O 5 = w DT ONT © LY ON
g E s 5 8 YLiL 8838EY

Blocks that are reset

(3) Output pin states during the reset period

Output pin State during reset
S1 to S80 L (VLcp4)
COM1 to COM10 L (VLcp4)
KS1 to KS6 L (Vss)
P1to P4 L (Vss)
DO H *20

Note: *20. Since this output pin is an open-drain output, a pull-up resistor (between 1 kO and 10 kQ) is required. This
pin is held at the high level even if a key data read operation is performed before executing the "set display
technique" or "set key scan output port/general-purpose output port state™ instruction.
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OSC Pin Peripheral Circuit

(1) RC oscillator operating mode (when the "set display technique (OC = 0)" instruction is executed)
When RC oscillator operating mode is selected, an external resistor Rosc and an external capacitor Cosc must be
connected between the OSC pin and GND.

0osC

Rosc Cosc

-

(2) External clock operating mode (when the "set display technique (OC = 1)" instruction is executed)
When selecting the external clock operating mode, connect a current protection resistor Rg (2.2 to 22 kQ) between
the OSC pin and external clock output pin (external oscillator). Determine the value of the resistance according to
the maximum allowable current value at the external clock output pin. Also make sure that the waveform of the
external clock is not heavily distorted.

External clock output pin ANV 0OSC

External oscillator

Note: *21. Allowable current value at external clock output pin > \%)

Note when applying a 5V signal to the CE, CL, DI, and INH pins

When applying a 5 V signal to the CE, CL, DI, and INH pins which are to be connected to the controller, set the input
voltage to the CE, CL, DI, and INH pins to OV if the logic block power supply (Vpp) is off, and apply the 5 V signal
to those pins after turning on the logic block power supply (VDD).
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Sample Application Circuit 1
1/8 duty, 1/4 bias drive technique (for use with normal panels)

LC75818PT

LCD panel

+3.3V —> * VpD COM1
22 77
COM2
;F/EST COM3
SS COM4
7 COMS5
il o
% OPEN —{ VLcDO COM8
Vicpt
Vicb2 S1
— Vicp3 o
C__C__cC sS4
VLcp4 *23 S5
C>0.047uF S6
S7
S8
. S9
0SsC *24 s10 .
S76
S77
77 s7o
*27 — S79
——>— INH*25 S80
From the CE
controller —_—> CL
—>—— DI P1—>
To the controller m DO P21 >
To the controller KKKKK KKKKKK P3—
power supply *26 1111 SSSSSS P4l >
54321 654321
1 [\ FaAAVYaAVAAYAAYAATAAY
addDDADD .
XEREXE R Keymatrix
XA RARAA_ (upto30keys)
adaadd

General-purpose output ports

used with the backlight controller
or other circuit

4+

Note *22. Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are
both at least 1 ms, as the LC75818PT is reset by the VDET.

*23. If a variable resistor is not used for display contrast fine adjustment, the V|_cp4 pin must be connected to

ground.

*24. In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be
connected between the OSC pin and ground. When selecting the external clock operating mode, connect a
current protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

*25. If the function of INH pin is not used, the INH pin must be connected to the logic block power supply VpD.

*26. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kQ and 10
k) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block
power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power

supply (VDD)-
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Sample Application Circuit 2
1/8 duty, 1/4 bias drive technique (for use with large panels)

+3.3Vv. —>

LC75818PT

LCD panel

C>0.047uF
10kQ>R>2.2kQ

*27
From the controller {

To the controller

To the controller
power supply

Note *22. Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are
both at least 1 ms, as the LC75818PT is reset by the VDET.

*23. If a variable resistor is not used for display contrast fine adjustment, the V|_cp#4 pin must be connected to

z.k Vb com1
*22
TEST COM2
Vss COM3
777 COM4
VLcD COM5
COM6
\Y 0 COoMm7
R% LCD COoM8
Vicp?
S1
VLcD2 S2
S3
S4
Vicp3 S5
S6
ViLcp4 *23 S7
S8
S9
S10
OSC *24 ' .
S76
S77
7—77r S78
— S79
— 0 T |INH25 S80
Y ¢ =
—> I CL
S — » | P>
— DO P2l >
E— KKKKK KKKKKK P3L—>
26 111l SSSSSS P4l >
54321 654321
] adDDDD
DODDDD- K tri
AADADD €y matrix
AARARRARAR  (upto 30 keys)
adDDDD

ground.

*24. In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be
connected between the OSC pin and ground. When selecting the external clock operating mode, connect a
current protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external

oscillator). (See the “OSC Pin Peripheral Circuit” section.)

*25. If the function of INH pin is not used, the INH pin must be connected to the logic block power supply Vpp.

*26. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kO and 10
kQ2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block
power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power

supply (VDD)-
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Sample Application Circuit 3
1/9 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
+3.3V —> * VDD COMT — L YOO OO—O0 0O O)—------
2277 Nenandhanan: TOTTY
TEST COM2 - - ]
COM3 - - |
Vss Com4 u I
777 COM5 - —---- —
BV o VLD oM u T
% OPEN — VLcDO COoM8 - A _
Vicp! COM9 = -
Vieoz L T TTTTT
—1 Vieb3 §;
C__C__C S3
VLcp4 *23 S4
C>0.047pF S5
S6
S7
S8
S9
OSC *24 510
;7? S76 ——
o
27 s> 1INH*25 S79
From the controller{ —2 8E S80
S — General-purpose output ports
Toth I ST BIO P
o the controller : T p2 —> |used with the backlight controller
To the controller - T T II( T T g g g g gg p3 > |or other circuit
ower suppl *26 TN
P PPy 54321 654321 P4
1 AN DDD }7
FaAYarYarVaaYaaYan) .
PEEEXER Key matrix
AR BRRARER  (upto 30 keys) > .
A DODODMD

Note *22.

*23.

*24.

*25.
*26.

Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are
both at least 1 ms, as the LC75818PT is reset by the VDET.

If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to
ground.

In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be
connected between the OSC pin and ground. When selecting the external clock operating mode, connect a
current protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

If the function of INH pin is not used, the INH pin must be connected to the logic block power supply VppD.
The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kQ and 10
kQ) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block

power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power
supply (VDD)-
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Sample Application Circuit 4
1/9 duty, 1/4 bias drive technique (for use with large panels)

LC75818PT

LCD panel

[ TTTTTT]

General-purpose output ports

PY V
+3.3V —> Z}Z DD COM1
*22
TEST COM2
V COM3
77 SS COomM4
° VLCD COM5
8y —> c COMB
VLcpo COM?7
R% COM8
Vi cp? COM9
VLcp2 S1
S2
Vicp3 o
¢ V 4 *23 o
LCD4 ™ S6
C>0.047uF Y4
10kQ>R>2.2kQ2 S8
S9
0SC *24 $10 ,
S76—
S77
*7 NA 95 S78
— CE S79
From the controllerd —>— | o0 S80
_ﬁ—
To the controller DI P1——>
DO P2F——> |u
To the controller JEE— KKKKK KKKKKK o
power supply 111l SSSSSS P3 >
54321 654321 Pa—>
] /l aa N ) N
dDDDDDD :
XX EXEEX Key matrix
RehhdBdd  (upto 30 keys)
ad NADDD

Note *22. Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are

both at least 1 ms, as the LC75818PT is reset by the VDET.

*23.
ground.
*24,

oscillator). (See the “OSC Pin Peripheral Circuit” section.)

*25.

supply (VDD)-
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If a variable resistor is not used for display contrast fine adjustment, the V[ cp4 pin must be connected to

In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be
connected between the OSC pin and ground. When selecting the external clock operating mode, connect a
current protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external

If the function of INH pin is not used, the INH pin must be connected to the logic block power supply Vpp.

*26. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kO and 10
kQ2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block

power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power
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Sample Application Circuit 5
1/10 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
+3.3V. —> * VDD
COM1T ——— X XX XX —=-----
2 77 Nanandhasan QN a0t
TEST COM2 — —=----- —
v COM3 — —------ —
SS COM4 — e —
777 COM5 — —=----- —
a COM6 — —------ —
+8vV — VLCD COM? ] o N
OPEN — Vi.cDO COM8 — —---e- —
\Y; 1 COM9 — —------ —
LCD COM10 - I
VLcD2
] Viep? oy O
c_Cc__cC S2
VLcp4 *23 S3
C>0.047uF S4
S5
S6
S7
* S8
OSC *24 39
S$10 -
;77r S76 :
S77
" — S78
2 s |NH=s5 s79
From the controller > SE S80
2 DI General-purpose output ports
H—
To the controller _ DO E; 4 with the backiiah i
To the controller —$ KKKKK KKKKKK P3 gfith\glrtci:cjit acklight controller
power supply *26 1111 SS8SSSSS P4
54321 654321

ADDDDD

HHHODD- « .

AR DDDD ey matrix

Aok (up to 30 keys) 4497 > .
ARARAAD

Note *22. Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are
both at least 1 ms, as the LC75818PT is reset by the VDET.

*23. If a variable resistor is not used for display contrast fine adjustment, the V|_cp#4 pin must be connected to
ground.

*24. In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be

connected between the OSC pin and ground. When selecting the external clock operating mode, connect a current
protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

*25. If the function of INH pin is not used, the INH pin must be connected to the logic block power supply VppD.

*26. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kO and 10
kQ2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block
power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power
supply (VDD)-
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Sample Application Circuit 6

1/10 duty, 1/4 bias drive technique (for use with large panels)

LCD panel

[ TTTTTTTIT

General-purpose output ports

used with the backlight controller
or other circuit

+3.3V — . VDD
com1
*22 Z;Z
TEST com2
Vss COM3
77 COM4
+8V —>—¢ ViLcD 88%2
VLcpO COoM7
R % COM8
v 1 COM9
LCD COM10
VLcb2
S1
Vicp3 g%
c S4
Vi cp4 *23 S5
C>0.047uF s¢
10kQ>R>2.2kQ gg
0OSC *24 3?3
S76——
S77
*27 7" """ [lINH=*25 238
From the controller{ G 8E S80
—>———— D P1—
To the controller —m Do P2 —>
To the controller - T T T TT g gg : gg P3
*26 —
power supply 54321 654321 Pa
aADDDDD
DBDDDD ;
PR EE " Key matrix
R X RARAA_ (upto30keys)
adadadODAD

Note *22. Add a capacitor to the logic block power supply line so that the logic block power supply voltage Vpp rise
time when power is applied and the logic block power supply voltage Vpp fall time when power drops are

both at least 1 ms, as the LC75818PT is reset by the VDET.

*23.
ground.
*24,

oscillator). (See the “OSC Pin Peripheral Circuit” section.)

*25.

supply (VDD)-
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If a variable resistor is not used for display contrast fine adjustment, the V[ cp4 pin must be connected to

In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be
connected between the OSC pin and ground. When selecting the external clock operating mode, connect a
current protection resistor Rg (2.2 to 22 kQ) between the OSC pin and the external clock output pin (external

If the function of INH pin is not used, the INH pin must be connected to the logic block power supply Vpp.

*26. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 kO and 10
kQ2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*27 When applying a 5 V signal to the CE, CL, DI, and INH pins, set the input voltage to 0 V if the logic block

power supply (VpD) is off, and apply the 5 V signal to those pins after turning on the logic block power




Sample Correspondence between Instructions and the Display (When the LC75818PT-8560 is used)

LC75818PT

LSB Instruction (hexadecimal) MSB
No. D40 to D44 to D48 to D52 to D56 to D60 to Display Operation
D43 D47 D51 D55 D59 D63
Power application Initializes the IC.
(Initialization with the VpgT) The display is in the off state.
) Set display technique Sets to 1/8 duty 1/4 bias display drive
0 8 technique
3 DCRAM data write (increment mode) Writes the display data “ ” to DCRAM
0 2 | 0 | 0 | 1 A address 00H
4 DCRAM data write (increment mode) Writes the display data “S” to DCRAM
3 5 address 01H
5 DCRAM data write (increment mode) Writes the display data “A” to DCRAM
1 4 address 02H
6 DCRAM data write (increment mode) Writes the display data “N” to DCRAM
E 4 address 03H
; DCRAM data write (increment mode) Writes the display data “Y” to DCRAM
9 5 address 04H
8 DCRAM data write (increment mode) Writes the display data “O” to DCRAM
F 4 address 05H
9 DCRAM data write (increment mode) Writes the display data “ ” to DCRAM
0 2 address 06H
10 DCRAM data write (increment mode) Writes the display data “L” to DCRAM
C 4 address 07H
11 DCRAM data write (increment mode) Writes the display data “S” to DCRAM
3 5 address 08H
12 DCRAM data write (increment mode) Writes the display data “I” to DCRAM
9 4 address 09H
13 DCRAM data write (increment mode) Writes the display data “” to DCRAM
0 2 address 0AH
14 DCRAM data write (increment mode) Writes the display data “L” to DCRAM
c 4 address OBH
15 DCRAM data write (increment mode) Writes the display data “C” to DCRAM
3 4 address OCH
16 DCRAM data write (increment mode) Writes the display data “7” to DCRAM
7 3 address ODH
17 DCRAM data write (increment mode) Writes the display data “5” to DCRAM
5 3 address OEH
18 DCRAM data write (increment mode) Writes the display data “8” to DCRAM
8 3 address OFH
19 DCRAM data write (increment mode) Writes the display data “1” to DCRAM
1 3 address 10H
2 DCRAM data write (increment mode) Writes the display data “8” to DCRAM
8 3 address 11H
" DCRAM data write (increment mode) Writes the display data “ ” to DCRAM
0 | 2 | 0 A address 12H
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Continued from preceding page.

LC75818PT

LSB Instruction (hexadecimal) MSB
No. | D40to | D44to | D48to | D52to | D56to | D60to Display Operation
D43 D47 D51 D55 D59 D63
2 Set AC address Loads the DCRAM address 00H and the
0 | 0 | 0 | 2 ADRAM address OH into AC
2 Display on/off control SANYO LS| LC758 Turns on the LCD for all digits (16 digits) in
2 I B T R
Display shift
24 pay 1 | S SANYO LS| LC7581 Shifts the display (MDATA only) to the left
Display shift
25 1 | S ANYO LSI LC75818 Shifts the display (MDATA only) to the left
Display shift
26 1 | S NYO LSI LC75818 Shifts the display (MDATA only) to the left
Display shift
27 1 | S YO LSI LC75818 Shifts the display (MDATA only) to the left
Display shift
28 y 1 | S O LSI LC75818 Shifts the display (MDATA only) to the left
Display shift
29 1 | S LSI LC75818 Shifts the display (MDATA only) to the left
30 Display on/off control Set to sleep mode, turns off the LCD for all
0 | 0 | 0 | 0 | 8 | 4 digits
31 Display on/off control LS| LC75818 Turns on the LCD for all digits (16 digits) in
G N N T B
2 Set AC address SANYO LS| LC758 Loads the DCRAM address 00H and the
0 | 0 | 0 | 2 ADRAM address OH into AC
Note: *28. This sample above assumes the use of 16 digits 5x7 dot matrix LCD. CGRAM and ADRAM are not used.
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Notes on the controller key data read techniques
1. Timer based key data acquisition
o Flowchart

R

CE="L"

v
@ NO

YES
Key data read
processing

%—

e Timing chart

: Key on ' f Key on | :
keyimput —— 0 b T IS —
Key scan T LU 1l | ] 5

S5 ke 6 > ! S5 sk

- N | 3
: 59 t8 k& P18 L :

ket | e

DI l m-[address : “ﬂ : C :
5 9l’[7,\?Key data read ! 9|t7,€ ! : E E

o0 | ) |

—Key data read request |

6 0 A o 3 0 T o 3

Controller Controller Controller Controller Controller
determination determination determination determination Determination
(Key on) (Key on) (Key off) (Key on) (Key off)

t5: Key scan execution time when the key data agreed for two key scans. (4800T(s))

t6: Key scan execution time when the key data did not agree for two key scans and the key scan was
executed again. (9600T(s))

t7: Key address (43H) transfer time T=

t8: Key data read time

1 o1
fosc ~ fck

¢ Explanation
In this technique, the controller uses a timer to determine key on/off states and read the key data. The controller
must check the DO state when CE is low every t9 period without fail. If DO is low, the controller recognizes that a
key has been pressed and executes the key data read operation.
The period t9 in this technique must satisfy the following condition.

t9>t6+t7+t8

If a key data read operation is executed when DO is high, the read key data (KD1 to KD30) and sleep acknowledge
data (SA) will be invalid.
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2. Interrupt based key data acquisition
o Flowchart

[\ Key data read request

\
CE="L"
Key data read
processing
\
Wait for at least t10
\
CE="L"
\
NO
DO="H"
YES
Key OFF
%—
¢ Timing chart
Keyon . ' i Keyon : '
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> t5 '65 : > t5 é - 6 > e 'é E
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T e o 4 e to -

RTINS PU T
Controller Controller Controller Controller Controller Controller
determination determination determination determination determination determination
(Key on) (Key off) (Key on) (Key on) (Key on) (Key off)

t5: Key scan execution time when the key data agreed for two key scans. (4800T(s))

t6: Key scan execution time when the key data did not agree for two key scans and the key scan was
executed again. (9600T(s))

t7: Key address (43H) transfer time T=

t8: Key data read time

1 1
fosc T= fck
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¢ Explanation
In this technique, the controller uses interrupts to determine key on/off states and read the key data. The controller
must check the DO state when CE is low. If DO is low, the controller recognizes that a key has been pressed and
executes the key data read operation. After that the next key on/off determination is performed after the time t10
has elapsed by checking the DO state when CE is low and reading the key data. The period t10 in this technique
must satisfy the following condition.
t10 > t6

If a key data read operation is executed when DO is high, the read key data (KD1 to KD30) and sleep acknowledge
data (SA) will be invalid.
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ORDERING INFORMATION

Device Package Shipping (Qty / Packing)

LC75818PT-8560-H

TQFP120 14x14 / TQFP120

(Pb-Free / Halogen Free) 450/ Tray JEDEC

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries
in the United States and/or other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other
intellectual property. A listing of ON Semiconductor's product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON
Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or
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responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or
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