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[F[EFHB LC75812PT

CMOS IC ON Semiconductor®

1/8, 1/9 Duty Dot Matrix LCD Display Pttpifonsemi.com
Controllers/Drivers with Key Input Function

Overview
The LC75812PT is 1/8, 1/9 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 LC75812PT also provide on-chip character display ROM and RAM to allow display systems to
be implemented easily. These products also provide up to 3 general-purpose output ports and incorporate a key scan
circuit that accepts input from up to 35 keys to reduce printed circuit board wiring.

Features
¢ Key input function for up to 35 keys (A key scan is performed only when a key is pressed.)
¢ Controls and drives a 5x7 or 5x8 dot matrix LCD.
e Supports accessory display segment drive (up to 65 segments)
¢ Display technique: 1/8 duty 1/4 bias drive (5x7 dots)
1/9 duty 1/4 bias drive (5x8 dots)
e Display digits: 13 digitsx1 line (5x7 dots), 12 digitsx1 line (5x8 dots)
¢ Display control memory
CGROM: 240 characters (5x7 or 5x8 dots)
CGRAM: 16 characters (5x7 or 5x8 dots)
ADRAM: 13x5 bits
DCRAM: 52x8 bits
e Instruction function
Display on/off control
Display shift function
e Sleep mode can be used to reduce current drain.
e Built-in display contrast adjustment circuit
o Switching between key scan output and general-purpose output ports can be controlled with instructions.
e PWM output for adjusting the LED backlight brightness
e The frame frequency of the common and segment output waveforms can be controlled by instructions.
e Serial data control of switching between the RC oscillator operating mode and external clock operating mode.
e Independent LCD driver block power supply VI,CcD
e A voltage detection type reset circuit is provided to initialize the IC 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.
o RC oscillator circuit

« CCB is ON Semiconductor® ’s original format. All addresses are managed
by ON Semiconductor® for this format.

« CCB is a registered trademark of Semiconductor Components Industries, LLC.

Semiconductor Components Industries, LLC, 2013
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Specifications
Absolute Maximum Ratings at Ta=25°C, Vgg =0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VbD -0.3t0 +4.2 v
V| cp max VLcD -0.3t0 +11.0
Input voltage Vind CE, CL, DI, INH -0.3t0 +4.2
CE, CL, DI, INH
VpD=2.7 to 3.6V 0310465 v
VN2 OSC, KI1 to KI5, TEST -0.3to Vpp +0.3
VN3 Vi cpl Vicp2 Vicp3. Vicp4 -0.3t0 V| cp +0.3
Output voltage VouTtl DO -0.3t0 +6.5
VouTt2 OSC, KS1to KS7, P1to P3 -0.3to Vpp +0.3 \Y
VouTt3 VL cpO, S1 to S65, COM1 to COM9 -0.3to V| cp +0.3
Output current louTl S1 to S65 300 uA
louT2 COM1 to COM9 3
louT3 KS1 to KS7 1 mA
louT4 P1to P3 5
Allowable power dissipation Pd max Ta=85°C 200 mw
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +125 °C
Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

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

Ratings
Parameter Symbol Conditions unit
min typ max
Supply voltage VbD VbD 2.7 3.6
V V
LCD LCD ) A o 7.0 10.0
When the display contrast adjustment circuit is used. v
Vicp
When the display contrast adjustment circuit is not 45 10.0
used.
Output voltage VLcpOo Vi cpO ViLcp4
+4.5 Vico v
Input voltage Viepl Vicpl 3/4
(VLcpO- ViepO
Vicp4)
Vicp? Vicp2 214
(VLcpO- VicpO
\%
Vicp4)
Vicp3 Vicp3 1/4
(VLcpO- Vicp0
Vicp4)
Vicp4 Vicp4 0 15

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions - Ratings unit
min typ max
Input high level voltage Vil CE, CL, DI, INH 0.8Vpp 3.6
CE, CL, DI, INH
Vpp=2.7 t0 3.6V 08Vpp > v
Vin2 OSC external clock operating mode 0.8Vpp Vpp
ViH3 KI1 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 Vv
Recommended external Rosc OSC RC oscillator operating mode 10 kQ
resistor for RC oscillation
Recon_wmended external_ Cosc OSC RC oscillator operating mode 470 bF
capacitor for RC oscillation
Guaranteed range of RC fosc OSC RC oscillator operating mode
oscillation 150 300 600 kHz
External clock operating frequency | 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 width toH CL [Figure 2],[Figure 3] 160 ns
Low level clock pulse width toL CL [Figure 2],[Figure 3] 160 ns
DO output delay time tdc DO Rpy=4.7kQ C| =10pF *1 [Figure 2],[Figure 3] 15 us
DO rise time tdr DO Rpy=4.7kQ C| =10pF *1 [Figure 2],[Figure 3] 1.5 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 CT..

Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Pins Conditions - Ratings unit
min typ max
Hysteresis VH CE, CL, DI, INH, 0.1Vpp v
KI1 to KI5
\Ij;\t/\;egr‘;down detection VDET 20 29 24 v
Input high level current IIxl CE, CL, DI, INH V|=3.6V 5.0
V|=5.5V 50 WA
Vpp=2.7 to 3.6V
llH2 oscC V|=Vpp external clock operating mode 5.0
Input low level current (T CE, CL, DI, INH V|0V 5.0
L2 oscC V|=0V external clock operating mode -5.0 nA
Input floating voltage VIE KI1 to KI5 0.05Vpp \%
Pull-down resistance Rpp KI1 to KI5 Vpp=3.3V 50 100 250 kQ
Output off leakage current IOFEH DO Vo=5.5V 6.0 UA
Output high level voltage Vonl S1to S65 10=-20uA V| cp0-0.6
VoH2 COM1 to COM9 I0=-100pA V| cp0-0.6 v
VoH3 KS1 to KS7 l0=-250pA Vpp-0.8 | Vpp-0.4 Vpp-0.1
Von4 P1to P3 lo=-1mA Vpp-0.9
Output low level voltage VoLl S1to S65 I0=20pA Vicp4+0.6
VoL2 COM1 to COM9 10=100pA VL cp4t0.6
VoL3 KS1 to KS7 l0=12.5pA 0.1 0.4 1.2 \%
VoL4 P1to P3 lo=1mA 0.9
VoL5 DO Io=1mA 0.1 0.3

Continued on next page.
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Continued from preceding page.

) " Ratings )
Parameter Symbol Pins Conditions unit
min typ max
Output middle level Vmipl S1to S65 10=+20uA 2/4 2/4
voltage *2 (VLcpO (VLcpO
Vicp4 Vicpd
-0.6 +0.6
VMID2 COML1 to COM9 10=%£100uA 3/4 3/4
(VLepO (VLcpO v
VicpH Vicpd
-0.6 +0.6
VMID3 COM1 to COM9 lo=£100pA 1/4 1/4
(VLepo (VLepO
Vicp4) Vicpd
-0.6 +0.6
Oscillator frequency fosc osc Rosc=10kQ, Cosc=470pF 210 300 390 kHz
Current drain Ippl Vpp sleep mode 100
Ipp2 V Vpp=3.6V, output open,
DD DD DD put op! 500 1000
fosc=300kHz
ILcpl VLcD sleep mode 15
ILcp2 ViLcD VLcp=10.0V, output open,
fosc=300kHz, When the display 450 900 HA
contrast adjustment circuit is used.
ILcp3 ViLcD VL cp=10.0V, output open,
fosc=300kHz, When the display
. . 200 400
contrast adjustment circuit is not
used.

Note: *2. Excluding the bias voltage generation divider resistor built into the VI,cDO, VLcD!L, VLCD2, VLCD3,
and V1,cp4. (See Figure 1.)

Vicp ——¢—>

CONTRAST
ADJUSTER

Vicpo [1

Vicpl [I

To the common and segment drivers

Vicp2 C

Vicp3 [I

T e e =

Vicp4 [
\ Excluding these resistors

[Figure 1]
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(1) When CL is stopped at the low level
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toH toL
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N tcp  tcs N tch
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Vit 0 :z
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s 1
[Figure 2]
(2) When CL is stopped at the high level
ViHl s X
CE N - Vil
4 —
toL toH Vil
CcL 50% {
VILlZ A
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N icp  tcs , tch
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It — It ;
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[Figure 3]

(3) OSC pin clock timing in external clock operating mode
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50%

tckH
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[Figure 4]
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Package Dimensions
unit : mm (typ)
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Block Diagram
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Pin Functions

Handling
when unused

Pin Pin No. Function Active 1/0

S1to S64 1to 64 Segment driver outputs.
S65/COM9 65 S65/COM9 can be used as common driver output pin under the - (0] OPEN
"set display technique" instruction.

COM1 to COM8 7310 66 Common driver outputs. - (0] OPEN

KS1/P1 74 Key scan outputs. Although normal key scan timing lines require
KS2/P2 75 diodes to be inserted in the timing lines to prevent shorts, since
KS3 to KS6 76t0 79 these outputs are unbalanced CMOS transistor outputs, these
KS7/P3 85 outputs will not be damaged by shorting when these outputs are i o OPEN
used to form a key matrix.
KS1/P1, KS2/P2, and KS7/P3 can be used as general-purpose
output ports under the "set key scan output port/general-purpose

output port state" instruction.

KI1 to KI5 80 to 84 Key scan inputs.

) o A H | GND
These pins have built-in pull-down resistors.

oscC 95 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 Vpp

CE 98 Serial data interface connections to the controller. Note that DO, H |

CL 99

being an open-drain output, requires a pull-up resistor. _/F
I GND

CE: Chip enable

DI 100 CL: Synchronization clock

o o7 DI: Transfer data
DO: Output data - o OPEN

INH 96 Input that turns the display off, disables key scanning, and
forces the general-purpose output ports low.
« When INH is low (Vgsg):
 Display off
S1to S64="L" (V_cp4)
S65/COM9="L" (V|_cp4)
COM1 to COM8="L" (V| cp4)
¢ General-purpose output ports P1 to P3=low (Vgg)
e Key scanning disabled: KS1 to KS7=low (Vgsg)
¢ All the key data is reset to low.
« When INH is high (Vpp):
e Display on
» The state of the pins as key scan output pins or
general-purpose output ports can be set with the

L | VbD

"set key scan output port/general-purpose output
port state" instruction.
* Key scanning is enabled.
However, serial data can be transferred when the INH pin is low.

TEST 94 This pin must be connected to ground. - | -

Vi cp0 88 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 - V| cp4) must be greater than or equal to 4.5V. - o} OPEN
Also, external power must not be applied to this pin since the pin
circuit includes the display contrast adjustment circuit.

Vicpl 89 LCD drive 3/4 bias voltage (middle level) supply pin. This pin can

be used to supply the 3/4 (V| cp - VL cp4) voltage level externally. ) ! OPEN

Vi cp2 90 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 - | OPEN
externally.

Continued on next page.
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Continued from preceding page.

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

. . . . Handling
Pin Pin No. Function Active lfe}
when unused
Vicp3 91 LCD drive 1/4 bias voltage (middle level) supply pin. This pin can
be used to supply the 1/4 (V| cp0 - V| cp4) voltage level - | OPEN
externally.
Vi.cp4 92 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

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.

VbD 86 Logic block power supply connection. Provide a voltage of
between 2.7 to 3.6V.
ViLcb 87 LCD driver block power supply connection. Provide a voltage of

Vss 93 Power supply connection. Connect to ground.

Block Functions

e 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.

e 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 or 5x8 dot matrix character patterns using CGROM or CGRAM.) DCRAM has a capacity of
52x8 bits, and can hold 52 characters. The table below lists the correspondence between the 6-bit DCRAM address

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

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

Display digit 1 2 3 | 4 5 6 7 8 9 | 10| 11| 12

13

DCRAM address (hexadecimal) 00 01 02 03 04 05 06 07 08 09 0A 0B

oc

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
DCRAM address (hexadecimal) | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | OA | OB | oC | OD
Display digit 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13
DCRAM address (hexadecimal) | 33 | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | OA | OB

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

Least significant bit Most significant bit
l \2
LSB MSB
DCRAM address | DAO | DAl | DA2 | DA3 | DA4 | DAS5 |

N Hexadecimal —— " \_ Hexadecimal -/

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

Note: *4. 5x7 dots e e e e e 13th digit display 5x7 dots
5x8 dots @ e e e e 13th digit display 4x8 dots

(shift left)

(shift right)
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e ADRAM (Additional data RAM)
ADRAM is RAM that is used to store the ADATA display data. ADRAM has a capacity of 13x5 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.

e When the ADRAM address loaded into AC is OH. (Number of digit displayed: 13)
Display digit 1 2 3 | 4 5 6 7 8 9 |10 | 11 | 12 | 13
ADRAM address (hexadecimal) 0 1 2 3 4 5 6 7 8 9 A B C

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 | 11 | 12 | 13
ADRAM address (hexadecimal) 1 2 3 4 5 6 7 8 9 A B C 0

(shift left)

Display digit 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
ADRAM address (hexadecimal) C 0 1 2 3 4 5 6 7 8 9 A B

(shift right)

Note: *5. The ADRAM address is expressed in hexadecimal.

Least significant bit Most significant bit
l l
LSB MSB
| ADRAM address | RAO | RA1 | RA2 | RA3 |

N Hexadecimal —

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

Note: *6. 5x7 dots e e e e e 13th digit display 5 dots
5x8 dots @ e e @ e [3th digit display 4 dots

¢ CGROM (Character generator ROM)
CGROM is ROM that is used to generate the 240 kinds of 5x7 or 5x8 dot matrix character patterns from the
8-bit character codes. CGROM has a capacity of 240x40 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.

¢ CGRAM (Character generator RAM)
CGRAM is RAM to which user programs can freely write arbitrary character patterns. Up to 16 kinds of 5x7 or 5x8
dot matrix character patterns can be stored. CGRAM has a capacity of 16x40 bits.
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Serial Data Input
(1) When CL is stopped at the low level

CE | |

DI fo)f1fof oo o)1) o) oo o1 o2 p3)pa] YD118)p11g )

BO Bl B2 B3 A0 Al A2 A3|<—— Instruction data (Up to 120 bits) —

DO | |

(2) When CL is stopped at the high level

CE | L

DI fof1fofof o o 1) o YpoYp1)p2)p3)fpa) YD118 ) p11g

BO BL B2 B3 A0 Al A2 A3 |«— Instruction data (Up to 120 bits) —

DO | L

¢ B0 to B3, A0 to A3: CCB address 42H
¢ DO to D119: 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.

No.A1417-11/54



LC75812PT

STIcH [X1 =——= xsnin ‘srigg] =

0Ic
00¢€

01¢

00¢€

01¢

XxSNgQT ‘Snpg =———= Xs1i/ 7

00¢

ZHN01T = AOJ “ZHNO 1T = 9505 uay Ay -ojduwexy
‘s10331p 2ADF Aouenboig o010
[BUI0IXD A} 10 950J Aouanbaiy J0IR[[19SO Y} USYM ISJIP SAWI) UONNIAXI Y], ZHN00E="1I} ZHN00£=o50] uaym Ajdde a1oy pa3si| sy uonnodxa oy |
(‘suondLosap pajrelap Ay} 39S)
“(zHM00£=>1D “ZHN0Q£=950}) ST} ST SpOW JUSWAIOUI Jadns o) UT PIINIIX UONONNSUT ALIM BIep INVIAV U} 10J dWn uonndaxs oy jey) 9oN (1= ‘0=1INI)
opow Juawarout Jodns ayy ur 10 (0=ZIAI ‘1=]JN]I) SPOW JUSWIOUI [BULIOU dY) UI PANIIXI SI UOTIONNSUI A}LIM BIep NV YAV AU} UM SIIJJIP JBULIOJ ©IBP UL O]«
(-suondriosap pafrejap oy} 99S)
(zHM00€="10] ‘ZHM0Q£=050F) STII} ST OPOW JUSWAIOUT JOdNS Y UT PAINOIXS UOTIONISUI LM BIEP NV YD Y} 10J SWI) UOTINOIXD d} Jey) JON
‘(1=CINI “0=1IAT) @pow Juawarour 1odns oy ur 10 (0=ZIAI ‘T=]IAI) S9POW JUIWSIOUI [BULIOU Y} U PANOIXI SI UOHINISUI LM BIBp NV YD Y} USUM SIOJJIP JBULIOJ BIEP UL "6y
(ZHY00€ = AOJ ‘ZHNQOE = 950J UdyM) STI/ 7 ST W) UONNIIXA Y} 198 SI ([ = dS) opouwr dod[s oy UM "8y
“(ZH00€=>1) “ZHN00£=250))

STigQ[ SI UOLONIISUL JSIL SIY) JO SWI) UOHNIIXS o) 1By} 910N "(10501 wsAs paseq-LHAA A ) uo-1omod 10)je 311y uononysur ,anbruydo) Ae[dsip 19s,, 9Y) 9NOIXS 0} dINS 9 *L,  :SIION
Q180 1,UOP X
a1els Lod ndino
stlp T 0 0 T|Xx X X X| X €dX zd) TdX L) 923 SO ¥ | €9X 20X TON €4d z4d T4d 04d Z€1d| 180d™070d SeM vem | eemsamzzm | Tzm oz ST 0TM asodind-fesoush
od Indino ueds £ay 189S
st 0 0 0 T|X X X OLO|X X X X €Ozl 11D 012 1senuod
Kejdsip 185
sz T T T 0]X X X X|LVO9vOGvOpWO Evd ewd IWO O¥O| X X X X X X X X | 0vad " eead | zead ~ szao| vzao v s1@o| 9t@oian Spm
e1Ep NYHDD
0T« 0T+ 9IUIM
0 T T 0fX X Nl TWI| X X X X €vd zvd Tvd Ovd| X X X Sav vav eav zav 1av « O
smiiysnizz erep AVyav
6 B OWIM
T 0 T 0|X X on TAI| X X VO vva €va zvd Tv¥a 0va | 20V 90V SOV yIY £DV ZOV TOV 00V « O
stiiystizg elep Nvd0ad
sz 0 0 T 0 evdevdIvdovd| X X Sva vva eva zvd Tva ova ssaippe
ov1es
snjz 1 1 0 oOf x 19 Vv N Hys Keidsig
B8x
0 T 0 0]dS 25 V W|X X X €I90219a T190 0190 690 | 894 £90 994 $9d ¥OA £€9d 294 194 [0u0d
stizz/srio 1ojuo Aejdsig
sni
LeSTEOT | 0 9 9 0| 20 104 004 La L
/stio anbiuyoa) Aedsip 185
. 670 8174 LT10 9TTA | STTA 110 €114 2110 | TTTA 0TTA 60TA 80TA 20TA 90TA S0TA ¥0TA| €0TA 20TA T0TA 00TA 660 864 .6A 96 | S60¥60£60"'884 | 2809808080 | 6,08/ LLA""2/A | T2A'"9SA""0Q uononisul
3l uonnaax3

a|gel uonanisuj

No.A1417-12/54



LC75812PT

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

(Display technique)
Code Note: Be sure to execute the "set display technique"
D112 D113 D114 D115 D116 D117 D118 D119 instruction first after power-on (VDET-based
DT | FCO FC1 | oc | 0o o 0 1 system reset).

X: don’t care

DT: Sets the display technique

Output pins
DT Display technique
S65/COM9
— Note: *12. S65: Segment output
0 1/8 duty, 1/4 bias drive S65
—— COM9: Common output
1 1/9 duty, 1/4 bias drive COM9

FCO0, FC1: Sets the frame frequency of the common and segment output waveforms

Frame frequency
FCO FC1 1/8 duty, 1/4 bias drive 1/9 duty, 1/4 bias drive
f8[Hz] fo[Hz]
0 0 fosc/3072, fok/3072 fosc/3456, fok/3456
1 0 fosc/1536, fok/1536 fosc/1728, fok/1728
0 1 fosc/768, fck/768 fosc/864, fck/864

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

ocC OSC pin function
0 RC oscillator operating mode
1 External clock operating mode

Note: *13. When selecting the RC oscillator operating mode, be sure to connect an external resistor Rosc and an
external capacitor Cosc to the OSC pin.

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

Code
D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119
DG1 DG2 DG3 DG4 DG5 DG6 DG7 DG8 DG9 DG10 DG11 DG12 DG13 X X X | M | A | SC | SP | 0 0 1 0

X: don’t care
M, A: Specifies the data to be turned on or off
M| A Display operating state
Both MDATA and ADATA are turned off (The display is forcibly turned off regardless of the DG1 to DG13 data.)

0 0
0 1 Only ADATA is turned on (The ADATA of display digits specified by the DG1 to DG13 data are turned on.)
1 0 Only MDATA is turned on (The MDATA of display digits specified by the DG1 to DG13 data are turned on.)

Both MDATA and ADATA are turned on
(The MDATA and ADATA of display digits specified by the DG1 to DG13 data are turned on.)

1 1

Note: *14. MDATA, ADATA

5x7 dot matrix display 5%8 dot matrix display
CO000 -~ ADATA CCO00 -~ ADATA
- MDATA — MDATA
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DG1 to DG13: Specifies the display digit

Display digit

1

2

3

4

5 6

7

8

9

10

11

12

13

Display digit data

DG1

DG2

DG3

DG4

DG5 DG6

DG7

DG8

DG9

DG10

DG11

DG12

DG13

For example, if DG1 to DG7 are 1, and DGS8 to DG13 are 0, then display digits 1 to 7 will be turned on, and display

digits 8 to 13 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: *15. When SC is 1, the S1 to S65 and COM1 to COM9 output pins are set to the V[, cD4 level,

regardless of the M, A, and DG1 to DG13 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 pins P1 to P3 for PWM signal output and pin P3 for clock signal output) 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 (27us:
fck=300kHz).

¢ Display shift ... <Shifts the display>

(Display shift)

Code
D112 D113 D114 D115 D116 D117 D118 D119
M | A | RIL | X | 0 0 1

M, A: Specifies the data to be shifted

X: don’t care

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
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o Set AC address... <Specifies the DCRAM and ADRAM address for AC>

(Set AC)

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

DAO DAl DA2 DA3 DA4 DAS | X X | RA0O RA1 RA2 RA3 0 1 0

0

DAO to DA5: DCRAM address
| DAO | DA1 | DA2 | DA3 | DA4 | DAS |

LSB MSB
T T
Least significant bit Most significant bit

RAO to RA3: ADRAM address

| RAO | RA1 | RA2 | RA3 |
LSB MSB
T 0

Least significant bit Most significant bit

X: don’t care

This instruction loads the 6-bit DCRAM address DAO to DAS5 and the 4-bit ADRAM address RAO to RA3 into the AC.

e DCRAM data write ... <Specifies the DCRAM address and stores data at that address>

(Write data to DCRAM)

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105

D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ACO ACl1 AC2 AC3 AC4 AC5 AC6 AC7 ‘ DAO DAl

DA2 DA3 DA4 DAS‘ X X ‘IMl IMZ‘ X

< T o

1 0 1

DAO to DA5: DCRAM address
| DAO | DA1 | DA2 | DA3 | DA4 | DA5 |

LSB MSB
T T
Least significant bit Most significant bit

ACO to AC7: DCRAM data (character code)

| aco | act | ac2 | acs | aca | acs | acs | acr |
LSB MSB
1 1

Least significant bit Most significant bit

X: don’t care

This instruction writes the 8 bits of data ACO to AC7 to DCRAM. This data is a character code, and is converted to a
5%7 or 5x8 dot matrix display data using CGROM or CGRAM.

IM1, IM2: Sets the method of writing data to DCRAM

M1 M2 DCRAM data write method
0 0 Normal DCRAM data write (Specifies the DCRAM address and writes the DCRAM data.)
1 0 Normal increment mode DCRAM data write (Increments the DCRAM address by +1 each time data is written to DCRAM.)
0 1 Super increment mode DCRAM data write (Writes 2 to 13 characters of DCRAM data in single operation.)
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Notes: *16.
o DCRAM data write method when IM1 =0, IM2 =0
CE_ | L
CCB address CCB address CCB address CCB address
DI Z e Z e Z e Z e
< 24bit > < 24bit > < 24bit > < 24bit >
DCRAM X X X 0
Instruction e Instruction e Instruction @ Instruction e
execution time 4\ execution time A execution time A execution time A
(27us)  pCRAM data (274S)  DCRAM data (27HS) DCRAM data (27us)  DCRAM data
write finishes write finishes write finishes write finishes
o DCRAM data write method when IM1 =1,IM2 =0
(Instructions other than the “DCRAM data write” instruction cannot be executed.)
CE
CCB address CCB address CCB address CCB address CCB address CCB address
DI 70 7 i 7] B) @
< 24 bit > > 8hit & > 8 hit & > 8 hit < > 8 hit < > 16hit <
DCRAM ! ! ! A ! !
Instruction @ Instruction @ Instruction @ Instruction e Instruction e Instruction @
execution time A execution time  p execution time A execution time Aexecutiontime A executiontime 4
(27us) (27us) (27us) (27us) (27us) (27us) DCRAM data
DCRAM data DCRAM data DCRAM data DCRAM data .
DCRAM data o . e e write finishes
e write finishes write finishes write finishes write finishes
write finishes
A — Instructions other than the “DCRAM data write” instructon @———>
cannot be executed.
e DCRAM data write method when IM1 =0, IM2 =1
CE
CCB address CCB address CCB address
DI 7 () (5) % ®)
< n bit > < n bit > < n bit >
DCRAM X ) X
Instruction Instruction Instruction
execution time : execution time : execution time :
(tins) i) (tins) 0 (tius) 0
DCRAM data DCRAM data DCRAM data

write finishes

write finishes write finishes

ti=13.5pusx(2 -1)
(n=8m+16, m is an integer between 2 and 13 that is the number of characters written as DCRAM data.)
For example

When n= 32 bits (m=2): ti= 40.5us (fosc=300kHz, f{ck=300kHz)

When n= 80 bits (m=8) : ti=121.5us (fosc=300kHz, f{cgk=300kHz)

When n=120 bits (m=13): ti=189.0us (fosc=300kHz, fcgx=300kHz)

Note that the instruction execution time of 27us and ti values in us apply when fosc=300kHz and fcg=300kHz, and
that these execution times will differ when the CR oscillator frequency fosc and external clock frequency fCk differ.
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Data format at (1) (24 bits)

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7 | DA0 DAl DA2 DA3 DA4 DAS‘ X X ‘ 0 0 ‘ X X ‘ 0 1 0 1

X: don’t care

Data format at (2) (24 bits)

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ACO AC1 AC2 AC3 AC4 AC5 AC6 AC7 | DA0O DAl DA2 DA3 DA4 DAS‘ X X ‘ 1 0 ‘ X X ‘ 0 1 0 1

X: don’t care

Data format at (3) (8 bits)
Code

D112 D113 D114 D115 D116 D117 D118 D119

ACO ACl AC2 AC3 AC4 AC5 AC6 ACT7

Data format at (4) (16 bits)

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ACO AC1 AC2 AC3 AC4 AC5 AC6 AC?| 0 0 ‘ X X | 0 1 0 1

Data format at (5) (n bit)

Code

Dz Dz+l Dz+2 Dz+3 Dz+4 Dz+5 Dz+6 Dz+7 eeseessecceccccssssssssssssee D388 D8Y D90 D91 D92 D93 D94 D95

ACO; ACl; AC2; AC3; AC4; AC5; AC6; ACT7,| eeeeeeececccssssssssssccccce |ACO,; ACl,; AC2,,; AC3,: AC4,; AC5,; AC6y,1 ACT7n1

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ACO, ACl, AC2y AC3n AC4, AC5, AC6, AC7,|DAO, DAL, DA2, DA3, DA4, DAS5,

XX‘O l‘X X‘OlOl

X: don’t care
Here, n=8m+16, z=104-8m (m is an integer between 2 and 13 that is the number of characters written as DCRAM data.)

Correspondence between the DCRAM address and the DCRAM data

DCRAM address DCRAM data
DAO; to DA5,; ACO; to AC7;
(DAO; to DA5)+1 ACO, to AC7,
(DAO; to DA5,)+2 ACO; to ACT73
(DAO; to DA5;)+(m-3) ACOp., to AC7p2
(DAO; to DA5;)+(m-2) ACOp.1 t0 AC7 1
(DAO; to DA5;)+(m-1) ACO, to AC7,
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Example 1: When n=32 bits (m=2: 2 characters DCRAM data write operation)
Code

D88 D89 D90 D91 D92 D93 D94 D95 D96 D97 D98 D99 D100 D101 D102 D103

ACO; ACl1, AC2, AC3; AC4; AC5; AC6; AC7,|ACO, ACl, AC2, AC3, AC4, AC5, AC6, ACT7,

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119
X X | 0o 1 ‘ X X ‘ o 1 o0 1
X: don’t care

DAO, DAl, DA2, DA3, DA4, DA5,

Correspondence between the DCRAM address and the DCRAM data

DCRAM address DCRAM data
DAO, to DA5, ACO; to AC7,
(DAO; to DA5,)+1 ACO, to AC7,

Example 2: When n=80 bits (m=8: 8 characters DCRAM data write operation)
Code

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

ACO; AC1; AC2; AC3; AC4; AC5; AC6,; AC7,|ACO, ACl, AC2, AC3, AC4, AC5, AC6, ACT,

Code

D56 D57 D58 D59 D60 D61 D62 D63 D64 D65 D66 D67 D68 D69 D70 D71

ACO; AC1l; AC2; AC33 AC4; AC5; AC6; AC73 |ACO; ACLl, AC2, AC3, AC4, ACS5, AC6, AC7,

Code

D72 D73 D74 D75 D76 D77 D78 D79 D80 D81 D82 D83 D84 D85 D86 D87

ACOs ACls AC25 AC3s AC4s AC5s AC6s AC75|ACOs ACls AC2s AC3s AC4s AC5¢ AC6s ACTg

Code

D88 D89 D90 D91 D92 D93 D94 D95 D96 D97 D98 D99 D100 D101 D102 D103

ACO; AC1l; AC2; AC3; AC4; AC5; AC6; ACT7;|AC0Os AClg AC2s AC3g AC4g ACS5g AC6g ACTg

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

DAO; DAl, DA2, DA3; DA4; DA5;| X X 0 1 X X 0 1 0 1

X: don't care

Correspondence between the DCRAM address and the DCRAM data

DCRAM address DCRAM data

DAO; to DA5,; ACO; to AC7,
(DAO; to DA5,)+1 ACO, to AC7,
(DAO; to DA5,)+2 ACO; to AC75
(DAO; to DA5,)+3 ACO, to AC7,
(DAO; to DAB,)+4 ACOs to ACT7s
(DAO, to DA5,)+5 ACOg to ACT7,
(DAO; to DA5,)+6 ACO; to AC7;
(DAO; to DA5,)+7 ACOg to ACT7s
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Example 3: When n=120 bits (m=13: 13 characters DCRAM data write operation)

Code
DO DI D2 D3 D4 D5 D6 D7 D8 D9 DI0 DIl D12 DI3 DIi4 DI5
ACO, ACl, AC2, AC3; AC4; AC5, AC6; AC7,|AC0, ACl, AC2, AC3, AC4, AC5, AC6, ACT
Code
D16 D17 DI8 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 D3l
ACO; ACl; AC2; AC3; AC4; AC5; AC6; ACT; | ACO, ACl, AC2, AC3, AC4, AC5, AC6, ACT,
Code
D32 D33 D34 D35 D36 D37 D38 D39 D40 D41 D42 D43 D44 D45 D46 DA7
ACOs ACls AC2s AC3; AC4s AC5; AC6;s ACTs | ACOs ACls AC2; AC3; AC4; AC5, AC6; ACT
Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
ACO; ACl, AC2, AC3; AC4; AC5; AC6; AC7,|ACO; ACls AC2 AC3; AC4; AC5; AC6; ACTs
Code
D64 D65 D66 D67 D68 D69 D70 D71 D72 D73 D74 D75 D76 D77 D78 D79
ACO, ACly AC2 AC3; AC4y AC5, AC6; ACTq |ACOy, ACli AC2iy AC3y AC4yy AC5;, ACBy, ACTi
Code
D80 D81 D82 D83 D84 D85 D86 D87 D88 D89 DY0 D91 D92 D93 D94 DI5
ACOy; ACly AC2; AC3;; ACAy; ACS5; AC6y ACTy |ACO, ACl, AC2;, AC3;, AC4;, AC5, AC6y, ACTy,
Code
D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D11l
ACOy; ACly; AC2;; AC3;; ACA;; ACS;; AC6i; ACTy;| DAO; DAl, DA2, DA3; DA4; DA5 | X X
Code
D112 D113 D114 D115 D116 D117 D118 D119
0 1| x X | o 1 0 1
X: don't care
Correspondence between the DCRAM address and the DCRAM data
DCRAM address DCRAM data DCRAM address DCRAM data
DAO; to DA5, ACO; to AC7; (DAO; to DA5,)+7 ACOg to ACT,
(DAO; to DA5,)+1 ACO, to AC7, (DAO; to DA5,)+8 ACO, to ACT,
(DAO; to DA5,)+2 ACO; to ACT7; (DAO; to DA5,)+9 ACO; to AC73o
(DAO; to DA5,)+3 ACO, to AC7, (DAO; to DA5,)+10 ACOy; to AC7y;
(DAO; to DA5,)+4 ACOs to ACTs (DAO; to DA5;)+11 ACO;, to AC73,
(DAO; to DA5,)+5 ACOg to ACT (DAO; to DA5;)+12 ACO;;3t0 AC715
(DAO; to DA5,)+6 ACO; to AC7;
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e ADRAM data write ... <Specifies the ADRAM address and stores data at that address>
(Write data to ADRAM)

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

AD1 AD2 AD3 AD4 ADS‘ X X X | RA0O RA1 RA2 RA3| X X X X ‘IMl IMZ‘ X X ‘ 0 1 1 0

X: don’t care

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

LSB MSB
T T
Least significant bit Most significant bit

ADI to AD5: ADATA display data

In addition to the 5x7 or 5x8 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.

S5m+1 S5m+5 (m is an integer
between 0 and 12) ADATA Corresponding output pin
AD1 S5m+1 (m is an integer between 0 and 12)
AD2 S5m+2
AD3 S5m+3
AD4 S5m+4
AD5 S5m+5
IM1, IM2: Sets the method of writing data to ADRAM
IM1 IM2 ADRAM data write method

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

1 0 Nomal increment mode ADRAM data write (Increments the ADRAM address by +1 each time data is written to ADRAM.)

0 1 Super increment mode ADRAM data write (Writes 2 to 13 digits of ADRAM data in single operation.)
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Notes: *17.
o ADRAM data write method when IM1 =0, IM2 =0

CE
CCB address CCB address CCB address: CCB address
DI bl e 7 G G 7 G
< 24 bit > < 24 bit > < 24 bit > < 24 bit >
ADRAM X X X X
Instruction < Instruction @ Instruction @ Instruction N
execution time 4\ execution time N  execution time A\ execution time A
(27us)  ADRAM data (271S)  ADRAM data (2749) ADRAM data (27us) ADRAM data

write finishes write finishes write finishes write finishes

o ADRAM data write method when IM1=1,IM2 =0
(Instructions other than the “ADRAM data write” instruction cannot be executed.)

CE
CCB address CCB address CCB address CCB address CCB address: CCB address:
DI ) G ®) 7 G ®) V0
< 24 bit > > 8 hit < > 8 bit < - 8 hit ¥ > 8 bit & > 16 bit &
ADRAM )( X )( X X )(
Instruction . Instruction :  : Instruction Instruction . Instruction . Instruction
execution ime <> execution imé<™ execution time <™ execution time < execution time <> execution time <>
(27ps) (27ps) (27ps) A (27ps) N (@7ps) N (27ps)
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” instruction _—
cannot be executed.
o ADRAM data write method when IM1 =0, IM2 =1
CE
CCB address CCB address CCB address
DI % (10) % (10) 7 (10)
< n bit > < n bit > < n bit >
ADRAM X X X
Instrgcthn Instrgcthn Instrgcthn
execution time : execution time : execution time :
(tins) ) (tins) 0 (tius) 0
ADRAM data ADRAM data ADRAM data

write finishes

write finishes

write finishes

ti=13.5usX(= -1)
(n=8m+16, m is an integer between 2 and 13 that is the number of characters written as ADRAM data.)
For example

When n= 32 bits (m=2): ti= 40.5us (fosc=300kHz, fcg=300kHz)

When n= 80 bits (m=8): ti=121.5us (fosc=300kHz, fcg=300kHz)

When n=120 bits (m=13): ti=189.0us (fosc=300kHz, fcgk=300kHz)

Note that the instruction execution time of 27us and ti values in ps apply when fosc=300kHz and fcg=300kHz, and
that these execution times will differ when the CR oscillator frequency fosc and external clock frequency fc differ.
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Data format at (6) (24 bits)

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

AD1 AD2 AD3 AD4 ADS‘ X X X | RAO RA1 RA2 RA3| X X X X ‘ 0

O‘X X‘OllO

Data format at (7) (24 bits)

X: don’t care

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

AD1 AD2 AD3 AD4 ADS‘ X X X | RAO RA1 RA2 RA3| X X X X ‘ 1

O‘X X‘OllO

Data format at (8) (8 bits)
Code

D112 D113 D114 D115 D116 D117 D118 D119

AD1 AD2 AD3 AD4 AD5| X X X

Data format at (9) (16 bits)

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

ADlAD2AD3AD4AD5‘X X X|0 O‘X X|0 1 1 0

X: don’t care

Data format at (10) (n bit)

X: don’t care

Code

Dz Dz+1 Dz+2 Dz+3 Dz+4 Dz+5 Dz+6 Dz+7 0000000000000 000000000000000 D88

D90 D91 D92 D93 D94 D95

X X X

AD1; AD2, AD3, AD4, ADS5,

eeccecceccccccccccccccccccee |ADl., AD2,; AD3,; AD4,; AD5;; X X X

Code

D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

AD1, AD2, AD3;, AD4, AD5,| X X X |RAO; RAl; RA2; RA3;| X X X X ‘ 0

l‘)( X‘OllO

Here, n=8m+16, z=104-8m

X: don’t care

(m is an integer between 2 and 13 that is the number of characters written as ADRAM data.)

Correspondence between the ADRAM address and theADRAM data

ADRAM address ADRAM data

RAO; to RA3; AD1, to AD5;
(RAO; to RA3,)+1 AD1, to AD5,
(RAO; to RA3;)+2 AD1; to AD5;

(RAO; to RA3;)+(m-3)
(RAO; to RA3;)+(m-2)
(RAO; to RA3;)+(m-1)

AD1,,., to AD5,,,
AD1y t0 AD5;
AD1,, to AD5,,
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Example 1: When n=32 bits (m=2: 2 characters ADRAM data write operation)

Code
D88 D89 D90 D91 D92 D93 D94 D95 D96 D97 D98 D99 D100 D101 D102 D103
AD1, AD2; AD3; AD4; AD5;| X X X | AD1, AD2, AD3; AD4, AD55| X X X

Code

D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

RAO; RAl; RA2; RA3,

XXXX‘O

: |

X

x|

0 1 1 0

X: don’t care

Correspondence between the ADRAM address and the ADRAM data

ADRAM address

ADRAM data

RAO; to RA3;

AD1, to AD5;

(RAO; to RA3))+1

AD1, to AD5;

Example 2: When n=80 bits (m=8: 8 characters ADRAM data write operation)

Code
D40 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 D51 D52 D53 D54 D55
AD1, AD2, AD3; AD4; AD5;| X X X AD1, AD2, AD3, AD4, AD5, X X X
Code
D56 D57 D58 D59 D60 D61 D62 D63 D64 D65 D66 D67 D68 D69 D70 D71
AD1; AD2; AD3; AD4; AD5;| X X X | AD1, AD2, AD3, AD4, AD5,| X X X
Code
D72 D73 D74 D75 D76 D77 D78 D79 D80 D81 D82 D83 D84 D8 D86 D87
AD1s AD2s AD3s AD4s AD5s| X X X ADls AD2s AD3; AD4s AD5s X X X
Code
D88 D89 D90 D91 D92 D93 D94 D95 D96 D97 D98 D99 D100 D101 D102 D103
AD1; AD2; AD3; AD4; AD5;| X X X ADlg AD2; AD3; AD4; AD5g X X X
Code
D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119
RAO; RAl; RA2; RA3;| X X X X 0 1 X X 0 1 1 0

X: don't care

Correspondence between the ADRAM address and the ADRAM data

ADRAM address

ADRAM data

RAO; to RA3;

AD1, to AD5;

(RAO; to RA3;)+1

AD1,; to AD5;

(RAO; to RA3,)+2

AD1; to AD5;

(RAO; to RA3,)+3 AD1, to AD5,
(RAO; to RA3,)+4 AD15 to AD55
(RAO; to RA3;)+5 AD1, to AD5
(RAO; to RA3,)+6 AD1, to AD5;

(RAO; to RA3,)+7

AD1g to AD5g
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Example 3: When n=120 bits (m=13: 13 characters ADRAM data write operation)

Code
DO DI D2 D3 D4 D5 D6 D7 D8 D9 DI0 D11 D12 DI3 DI4 DI5
AD1, AD2, AD3, AD4; AD5,| X X X |ADl, AD2, AD3, AD4, AD5,| X X X
Code
D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 D31
AD1; AD2; AD3, AD4; AD5;| X X X |ADl, AD2, AD3, AD4, AD5, | X X X
Code
D32 D33 D34 D35 D36 D37 D38 D39 D40 D4l D42 D43 D44 D45 D46 DA7
AD1; AD25 AD3s AD4s ADSs| X X X |ADl; AD2s AD3; AD4s AD5s| X X X
Code
D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 D61 D62 D63
AD1; AD2; AD3; AD4; AD5,| X X X |ADl; AD2; AD3; AD4y AD5| X X X
Code
D64 D65 D66 D67 D68 D69 D70 D71 D72 D73 D74 D75 D76 D77 D78 D79
ADl, AD2, AD3; AD4y AD5,| X X X |ADly AD2y AD3; AD4; ADSp| X X X
Code
D80 D81 D82 D83 D84 D85 D86 D87 D88 D89 DY0 D91 D92 D93 D94 D95
AD1; AD2,; AD3; AD4y; AD5;| X X X |ADl, AD2, AD3; AD4y, AD5,| X X X
Code
D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D11l
AD1l; AD2j; AD3;; AD4;; AD5;;| X X X |RAO; RAL, RA2, RA3| X X X X
Code
D112 D113 D114 D115 D116 D117 D118 D119
0 1 X X 0 1 1 0
X: don't care
Correspondence between the ADRAM address and the ADRAM data
ADRAM address ADRAM data ADRAM address ADRAM data
RAO; to RA3, AD1, to AD5; (RAO; to RA3,)+7 AD1g to AD5g
(RAO; to RA3,)+1 AD1, to AD5, (RAO; to RA3,)+8 AD1, to AD5,
(RAO; to RA3,)+2 AD1; to AD5; (RAO; to RA35,)+9 AD1,, to AD5y,
(RAO; to RA3,)+3 AD1, to AD5, (RAO; to RA3,)+10 AD1,; to AD5,;
(RAO; to RA3,)+4 AD1; to AD5; (RAO; to RA3,)+11 AD1;, to AD5y,
(RAO; to RA3,)+5 AD14 to AD5 (RAO; to RA3,)+12 AD1,5 to AD5y5

(RAO; to RA3,)+6

AD1; to AD5;
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o CGRAM data write ... <Specifies the CGRAM address and stores data at that address>

(Write data to CGRAM)

Code

D56 D57

D58

D59

D60 D61

D62

D63 D64 D65 D66 D67 D68 D69 D70 D71

CD1 CD2 CD3

CD4

CD5 CD6 CD7

CD8 CD9 CD10 CD11 CD12 CD13 CD14 CD15 CD16

Code

D72 D73 D74

D75 D76 D77 D78

D79 D80 D81 D82 D83 D84 D85 D86 D87

CD17 CD18 CD19

CD20 CD21 CD22 CD23

CD24 CD25 CD26 CD27 CD28 CD29 CD30 CD31 CD32

Code

D88 D89 D90

D91

D92 D93 D94

D95 D96 D97 D98 D99 D100 D101 D102 D103

CD33 CD34 CD35

CD36 CD37 CD38 CD39

CD40| X X X X X X X X

Code

D104 D105 D106

D107 D108 D109 D110

D111 D112 D113 D114 D115 D116 D117 D118 D119

CAO0 CAl CA2

CA3 CA4 CA5 CA6

CA7|X X X X‘O 1 1 1

CAO to CA7: CGRAM address

X: don’t care

| cro | cat | caz | cas [ cad | cas | cae | car |

LSB
T

Least significant bit

MSB
T

Most significant bit

CDI to CD40: CGRAM data (5x7 or 5x8 dot matrix display data)
The bit CDn (where n is an integer between 1 and 40) corresponds to the 5x7 or 5x8 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.

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

Note: *18. CD1 to CD35: 5x7 dot matrix display data
CD1 to CD40: 5x8 dot matrix display data

No.A1417-25/54



LC75812PT

¢ Set display contrast... <Sets the display contrast>

(Set display contrast)

Code

D104 D105 D106 D107

D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119

CTO

CT1 CT2 CT3 | X

X x  xJee| x  x  x 1

0

0 0

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

X: don’t care

CTO CT1 CT2 CT3 LCD drive 4/4 bias voltage supply V| cpO level
0 0 0 0 0.94V| cp=V| cD-(0.03V| cpx2)
1 0 0 0 0.91V| cp=Vcp-(0.03V| cpx3)
0 1 0 0 0.88V| cp=V| cp-(0.03V| cpx4)
1 1 0 0 0.85V| cp=V_ cp-(0.03V| cpx5)
0 0 1 0 0.82V| cp=V| cp-(0.03V| cpx6)
1 0 1 0 0.79V|_ cp=V1 cp-(0.03V| cpx7)
0 1 1 0 0.76V| cp=V cD-(0.03V| cpx8)
1 1 1 0 0.73V| cp=VLcD-(0.03V|_ cpx9)
0 0 0 1 0.70V| cp=Vcp-(0.03V| cpx10)
1 0 0 1 0.67V|_ cp=V cp-(0.03V| cpx11)
0 1 0 1 0.64V| cp=V| cp-(0.03V| cpx12)

CTC: Sets the display contrast adjustment circuit state

CTC Display contrast adjustment circuit state
0 The display contrast adjustment circuit is disabled, and the V| cp0 pin level is forced to the V| cp level.
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 VI cp4 pin and
modifying the VI cp4 pin voltage. However, the following conditions must be met: VI cp0-V1,cp42 4.5V, and

1.5V=VL,cp4 2 0V.
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¢ 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
D72 D73 D74 D75 D76 D77 D78 D79 D80 D81 D82 D83 D84 D8 D8 D87 D88 D89 D90 D91 D92 D93 D94 D95
W10 wil W12 W13 W14 Wi5 | W20 W21 W22 W23 W24 W25‘W30 W31 W32 W33 W34 WSS‘PCIO PCll‘PCZO PCZI‘PC30 PC31
Code
D96 D97 D98 D99 D100 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110 D111 D112 D113 D114 D115 D116 D117 D118 D119
PC32| PFO PF1 PF2 PF3 | KC1 KC2 KC3 KC4 KC5 KC6 KC7 | KP1 KP2 KP3| X X X X X 1 0 0 1

X: don’t care

KP1 to KP3: Set the output pins KS1/P1, KS2/P2, and KS7/P3 as either key scan output ports or general-purpose output ports.
Output pin General-
Max. Key purpose
KPL | KP2 | KP3 Input Output
KS1/P1 Ks2/P2 KS7/P3 Number Port
Number
0 0 0 KS1 KS2 Ks7 35 0
1 0 0 P1 KS2 KS7 30 1
0 1 0 KS1 P2 KS7 30 1
0 0 1 KS1 KS2 P3 30 1
1 1 0 P1 P2 KS7 25 2
0 1 1 Ks1 P2 P3 25 2 *19) KSn(n=1,2,7): Key scan output port
1 0 1 P1 KS2 P3 25 2 Pn(n=1 to 3): General-purpose
1 1 1 P1 P2 P3 20 3 output port
KC1 to KC7: Sets the key scan output pin KS1 to KS7 state
Output pin Ks1 Ks2 KS3 Ks4 KS5 KS6 KS7
Key scan output state setting data KC1 KC2 KC3 KC4 KC5 KC6 KC7

If, for example, the output pins KS1/P1, KS2/P2, and KS7/P3 are set as key scan output ports, the output pins KS1 to
KS3 will go high (VDD) and KS4 to KS7 go low (VSS) in the key scan standby state when KC1 to KC3 are set to 1 and
KC4 to KC7 are set to 0. Note that key scan output signals are not output from output pins that are set to the low level.

PC10, PC11: Sets the general-purpose output port P1 state PC20, PC21: Sets the general-purpose output port P2 state

PC10 PC11 Output pin (P1) state PC20 PC21 Output pin (P2) state
0 0 “L"(Vss) 0 0 “L"(Vss)
1 0 “H'(VpD) 1 0 “H'(VpD)
0 1 PWM signal output 0 1 PWAM signal output

PC30 to PC32: Sets the general-purpose output port P3 state

PC30 PC31 PC32 Output pin (P3) state
0 0 0 ‘L'(Vss)
1 0 0 “H"(VDD)
0 1 0 PWM signal output
1 1 0 Clock signal output (fosc/2, fck/2)
0 0 1 Clock signal output (fosc/8, fck/8)
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PFO to PF3: Set the frame frequency of the PWM output waveforms.

(when general-purpose outout ports P1 to P3 are set to select the PWM signal generation function.)

PFO

PF1

PF2

PF3

PWM Output Waveform Frame Frequency fp[Hz]

fosc/1536, fck/1536

fosc/1408, fck/1408

fosc/1280, fck/1280

fosc/1152, fck/1152

fosc/1024, fck/1024

fosc/896, fck/896

fosc/768, fck/768

fosc/640, fck/640

fosc/512, fck/512

fosc/384, fck/384

O | |[O|F ||k |O|F |[O]|F |O

P |O ||, |k |O|OC|F | |O|O

o |o|lO|r |kP |k |k |O|lO|O |O

Pk |k |OlO|JlO|jlO|lO|O|O |O

fosc/256, fok/256

W10 to W15, W20 to W25, W30 to W35: Set the pulse width of the PWM output waveforms.
(when general-purpose outout ports P1 to P3 are set to select the PWM signal generation function.)

Wno

wnl

Wn2

wn3

Wn4

Wn5

PWM Signal Pn

Wn0 Wnl | Wn2

wn3

Wn4

Wn5

PWM Signal Pn

Pulse Width Pulse Width
0 0 0 0 0 0 (1/64) XTp 0 0 0 0 0 1 (33/64) xTp
1 0 0 0 0 0 (2/64) XTp 1 0 0 0 0 1 (34/64) XTp
0 1 0 0 0 0 (3/64) XTp 0 1 0 0 0 1 (35/64) XTp
1 1 0 0 0 0 (4/64) xTp 1 1 0 0 0 1 (36/64) XTp
0 0 1 0 0 0 (5/64) XTp 0 0 1 0 0 1 (37/64) XTp
1 0 1 0 0 0 (6/64) XTp 1 0 1 0 0 1 (38/64) xTp
0 1 1 0 0 0 (7/64) XTp 0 1 1 0 0 1 (39/64) xTp
1 1 1 0 0 0 (8/64) xTp 1 1 1 0 0 1 (40/64) xTp
0 0 0 1 0 0 (9/64) xTp 0 0 0 1 0 1 (41/64) xTp
1 0 0 1 0 0 (10/64) xTp 1 0 0 1 0 1 (42/64) XTp
0 1 0 1 0 0 (11/64) XTp 0 1 0 1 0 1 (43/64) xTp
1 1 0 1 0 0 (12/64) XTp 1 1 0 1 0 1 (44164) xTp
0 0 1 1 0 0 (13/64) XTp 0 0 1 1 0 1 (45/64) XTp
1 0 1 1 0 0 (14/64) xTp 1 0 1 1 0 1 (46/64) xTp
0 1 1 1 0 0 (15/64) xTp 0 1 1 1 0 1 (47/64) XTp
1 1 1 1 0 0 (16/64) XTp 1 1 1 1 0 1 (48/64) xTp
0 0 0 0 1 0 (17/64) XTp 0 0 0 0 1 1 (49/64) xTp
1 0 0 0 1 0 (18/64) xTp 1 0 0 0 1 1 (50/64) xTp
0 1 0 0 1 0 (19/64) xTp 0 1 0 0 1 1 (51/64) XTp
1 1 0 0 1 0 (20/64) XTp 1 1 0 0 1 1 (52/64) xTp
0 0 1 0 1 0 (21/64) xTp 0 0 1 0 1 1 (53/64) xTp
1 0 1 0 1 0 (22/64) XTp 1 0 1 0 1 1 (54/64) xTp
0 1 1 0 1 0 (23/64) XTp 0 1 1 0 1 1 (55/64) XTp
1 1 1 0 1 0 (24/64) xTp 1 1 1 0 1 1 (56/64) xTp
0 0 0 1 1 0 (25/64) XTp 0 0 0 1 1 1 (57/64) xTp
1 0 0 1 1 0 (26/64) XTp 1 0 0 1 1 1 (58/64) xTp
0 1 0 1 1 0 (27/64) XTp 0 1 0 1 1 1 (59/64) xTp
1 1 0 1 1 0 (28/64) XTp 1 1 0 1 1 1 (60/64) XTp
0 0 1 1 1 0 (29/64) XTp 0 0 1 1 1 1 (61/64) xTp
1 0 1 1 1 0 (30/64) XTp 1 0 1 1 1 1 (62/64) xTp
0 1 1 1 1 0 (31/64) XTp 0 1 1 1 1 1 (63/64) xTp
1 1 1 1 1 0 (32/64) XTp 1 1 1 1 1 1 (64/64) XTp

Note: *20. Wn0 to Wn5 (n=1 to 3): PWM data for the PWM output waveforms at general-purpose output ports
Pn (n=1 to 3).

1

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

? ><Blo><311><|302><BO3><,:)0><:1><A12><A03><
DO / X ><KD1><KD2>< ><KD34><(D35>< SA>< X >< X >< X ><

e Output data _—

X: don’t care

(2) When CL is stopped at the high level

CE | |_

? X;X;X;X;X;XQX;X ; X
DO /X><KD1><KD2><KD3>< ><<035X SA>< X >< X >< X >< X ><

l«—— Outputdata ———>

X: don’t care

¢ B0 to B3, A0 to A3: CCB address 43H
¢ KD1 to KD35: Key data
o SA: Sleep acknowledge data
Note: *21. When key data read operation is executed with DO set high (no key data read request present), the key data
(KD1 to KD35) and sleep acknowledge data (SA) are invalid.

Output Data

(1) KD1 to KD35: Key data
When a key matrix of up to 35 keys is formed from the KS1 to KS7 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.

KI1 KI2 KI3 Ki4 KI5
KS1/P1 KD1 KD2 KD3 KD4 KDS
KS2/P1 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
KS7/P3 KD31 KD32 KD33 KD34 KD35

KDI to KDI10 are all set to 0 when the output pins KS1/P1 and KS2/P2 are set as general-purpose output ports with
the "set key scan output port/general-purpose output port state”" instruction and a key matrix of maximum 25 keys is
formed from the output pins KS3 to KS6 and KS7/P3 and the input pins KI1 to KI5.

(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 normal mode.
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Key Scan Operation Functions

(1) Key scan timing
The key scan period is 2296T(s). To reliably determine the on/off state of the keys, the LC75812PT 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 LC75812PT cannot detect a key press shorter than 4800T(s).

KS1

KS2

KS3

KS4

KS5

KS6

KS7

w2 | [ 2] [ 2] 22

=] N =

22 | [ 6 | (6] [

Ea =
eyon 4 4592T)

= 1
~ fosc
T= L

fck

Note: *22. 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 KS7 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 KS7 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.
e If a key is pressed for longer than 4800T(s) (Where T=1/fosc, T=1/fCcK) the LC75812PT 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.
e After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75812PT
performs another key scan. Also note that DO, being an open-drain output, requires a pull-up resistor (between
1kQ and 10kQ).

Key input 1

Key input 2

Key scan

CE

Serial data transfer. Serialda

DO

I

< 4800T[s]

9

< 4800T[s] ]

ta transfe

< 4800T[s] >}

Key ?Ajéj[ess Serial data transfer

Key ac

dress

Key address

N

Key data read request

Key data read A\ Key data read

Key data read request

NKey data read

Key data read request

1 1

T=

fosc T=
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(3) In sleep mode

e The pins KS1 to KS7 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 KS7 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.

e If a key is pressed for longer than 4800T(s) (Where T=1/fosc, T=1/fCK) the LC75812PT 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.

e After the controller reads the key data, the key data read request is cleared (DO is set high) and the
LC75812PT 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 1kCQ and 10k€2).

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 (KP1 to KP3=0, KC1 to KC6= 0, KC7=1)" instruction are executed. (i.e. sleep mode with
only KS7 high.)

KS1 =
KS2 [
KS3 [——
KS4 [
KS5 [—
KS6 [—
"KS7 =

When any one of these keys is pressed in RC
/ oscillator operating mode, the oscillator on the OSC

——  pinis started (the IC starts receiving the external
A A A clock in external clock operating mode) and the keys
Y Y Y are scanned.

MDD DD DD
NNZAANVANVANVAN VAN
MDD DD
\NZAANVANVAN VAN VAN
MDD DD
\NZAANVANVAN VAN VAN
MDD DD DD
\NZAANVANVAN VAN VAN
JAAWAAWAAWAAWAA WAL

e
\NZAANVANVAN VAN VAN

V)
A\

*23

+i¢
<
<
<
¢

KI1 =
Kl2 =
KI3 =
Kl4 =
KI5 =3

Note: *23. These diodes are required to reliably recognize multiple key presses on the KS7 line when sleep mode state
with only KS7 high, as in the above example.
That is, these diodes prevent incorrect operations due to sneak currents in the KS7 key scan output signal
when keys on the KS1 to KS6 lines are pressed at the same time.

Key input I
(KS7line) —
Key scan LT LT
< 4800T[s] > < 4800T[s] >
CE 7= —1—
Serial data transfer  Serial data transfer Ke%fgﬂ €SS Serial data transfer |Key addréss fose
o L I | ok
DO :
N Key data read A Key data read
Key data read request Key data read request

Multiple Key Presses

Although the LC75812PT 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 KS7 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

TL______TL___VLCDO

— Vicpl
comMm1 — Vicp2

_——————TL——__VLCD3

— Vicp4

— Vicpo
L DL e T L T
com2 — Vicp2

TL——————TL——_VLCD3

— Vicp4

_______TL____VLCDO

— Vicp!
Ccom8 — Vicp?
— T T TL — i . i — Vico3
— Vicp4
— ViepO
LCD driver output when all — Vicpl
LCD segments — VicDp2
corresponding to COML1 to — Vi en3
COMS8 are turned off LCD
— Vicp4
— ] — Vicpo
LCD driver output when — Vicpl
only LCD segments — VicD2
corresponding to COM1 — Vicp3
are turned on
— — — Vicp4
— ] — Vicbo
LCD driver output when — Vicp!
only LCD segments — Vi cD2
corresponding to COM2 — Vicp3
are turned on
— — — Vicp4
_ T O MM — Vicpo
LCD driver output when all — Vicpl
LCD segments — v 2
corresponding to COM1 to LCD
COMS8 are turned on — Vicp3
T8
8
T8
T8= f8

When a "set display technique" instruction with FCO =0, FC1 = 0 are executed: 8 = fosc 8 = feK

3072 3072
o N . . _ _ _ fosc _ fck
When a "set display technique" instruction with FCO = 1, FC1 = 0 are executed: f8 536 ° 8 1536
s N . . B B _ fosc _fck
When a "set display technique" instruction with FCO = 0, FC1 =1 are executed: {8 = 768 8 =768
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1/9 Duty, 1/4 Bias Drive Technique

TL_______TL_:VLCDO

Vicpl
com1 — VLcbp2

_———————TL—__VLCD3

— Vicp4

— VicpO
S o 1 O A
COM2 — Vicp2

I T B

ViLcp4

________TL__:VLCDO

Vicep!
com9 — VLcbp2

____———TL————VLCD3

— Vicp4

— VicpO
LCD driver output when all — Vicpl
LCD segments

— Vv 2
corresponding to COML1 to _ VLCD3
COM9 are turned off LCD

— Vicp4

— ] — Vicpo
LCD driver output when — Vicpl
only LCD segments

— Vv 2
corresponding to COM1 LCD
are turned on — Vicp3

— — — Vicp4
— — — Vicpo
LCD driver output when — Vicpl
only LCD sggments — VLCD2
corresponding to COM2 v 3
are turned on LCD
— - — Vicp4
LCD driver output when all — Vv 1
LCD segments LCD
corresponding to COM1 to — Vien?
COM® are turned on — Vicp3
<>
T9
9
T9
1
T9= ——

f9

When a "set display technique" instruction with FCO = 0, FC1 = 0 are executed: f9 = fosc f9= fCK

3456 3456

. N . . _ _ _ fosc _ fck

When a "set display technique" instruction with FCO = 1, FC1 = 0 are executed: {9 = 1708 f9= 1728
o o . . fosc fck

When a "set display technique" instruction with FCO = 0, FC1 =1 are executed: f9 = %64 9 =264
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PWM Output Waveform

; — VDD
P ||
| (56/64) x Tp — (56/64) x Tp , — Vss
: — VpD
©) P2
— (48/64) x Tp . (48/64) x Tp . — Vgs
E ' ' — VbD
P3 !
—_— (40/64) xTp ! (40/64) xTp =~} — Vss
' ' — Vpbp
Pl pas pas
: v : — Vss
; (8/64) x Tp: (8/64) x Tp:
5 — VDD
@) P2
i . . — Vss
! (16/64) x Tp! (16/64) x Tp!
: — Vpp
P3 . «—> «—>
' — Vv
! (24/64) x Tp! (24/64) x Tp! SS
: ' ' — Vpp
P1 |
T (32/64) x Tp, (32/64) x Tp, — Vss
i i — VpD
(©) P2 '
—— (32/64)x Tp! (32/64) x Tp: — Vss
: — VpD
P3 PN
—  (32/64) x Tp! (32/64) x Tp' — Vss
| | L
! o ! o : P~
"Set key scan output port/general-purpose output port state” Instruction Data PWM Output
Waveform of
General-purpose
W10 | Wil | W12 | W13 | W14 | W15 | W20 | W21 | W22 | W23 | W24 | W25 | W30 | W31 | W32 | W33 | W34 | W35 Output Ports P1 to
P3
1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 o)
1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 @
1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 ®

"Set key scan output port/general-purpose output port state”

Instruction Data

PFO

PF1

PF2

PF3

PWM Output Waveform
Frame Frequency
fp[Hz]

fosc/1536, fCK/1536

fosc/1408, fCK/1408

fosc/1280, fCK/1280

fosc/1152, fCK/1152

fosc/1024, fCK/1024

fosc/896, fCK/896

fosc/768, fCK/768

fosc/640, fCK/640

fosc/512, fCK/512

fosc/384, fCK/384

Ok |O|Rr |[O|FRr |O|FLr |O | |O

POl |kRr [k |O|O|FR |k |O|O

ool |rRr (P |k |k |[lO|O|O |O

PPk, |Pr|OlO|lO|O|O|O |O |O

fosc/256, fCK/256
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Clock Signal Output Waveform

P3 <> 1
_— h Tcl2 —— = —
! , Te fc
>
' TC '

"Set Key Scan Output Port/
General-purpose Port State"
Instruction Data

General-purpose port P3
clock signal frequency

fc (=1/Tc) [Hz]
PC30 PC31 PC32
1 1 0 Clock signal output (fosc/2, fck/2)
0 0 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 2.2V, 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 VDD fall time when the voltage drops are both at least 1ms.
(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(VDD) on — LCD driver block power supply (VL,CD) on
e Power off: LCD driver block power supply(V1,cD) off — Logic block power supply (VDD) off
When 5V 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 (VDD) 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 LC75812PT 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.
e Set display technique (The "set display technique" instruction must be executed first.)
e DCRAM data write
e ADRAM data write (If the ADRAM is used.)
¢ 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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¢ 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.
e Set display technique (The "set display technique" instruction must be executed first.)
e Set key scan output port/general-purpose output port state

tl t2 t3 t4
) le
1 N
VDD 71 \K
— VVDET VDETNL
VLcD
Instrucpon X Initial state settings X
execution
Key scan Disabled Execution enabled X
General-purpose . - X
Fixed at the low level (V Can be set to such states as high (Vpp), or low (V level
output ports (Vss) gh (Vo) (Vss)
Display state Display off Display on Display off
|
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 Vpprise time)
ot2>0
et3>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 PURPOSE 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
o ® o
= . = B < o™
o] "0 © © © —
O (@] 0w un u n
] ] 00O 0
l——“
VbD [H COMMON e«»—e| SEGMENT DRIVER |
VDET DRIVER T 7
Vss [] 1 | LATCH |
77 i) 1 i)
TeST [(f—— NETRUETTEN ADRAM CGRAM CGROM
65 5x8x16 5x8x240
DECODER bits bits bits
VLcD D—ﬁ%
CONTRAST T T LT—/I
ADJUSTER ADDRESS DCRAM
INSTRUCTION N
VieoO [ pe REGISTER COUNTER 5;;8
Viep! [ 1
ADDRESS
V.cD2
Leoz [ h REGISTER
Viep3 [} A
Vico4 [J4+—— %> | SHIFT REGISTER |
A | CCB INTERFACE |e| KEY BUFFER |
TIMING _ )
GENERATOR l T
GENERAL A
CLOCK KEY SCAN
PURPOSE
GENERATOR PORT /N\ JT‘—E NN | |
O O 0O O O 0O 0O0000 oOogoooob
o] T (@] =) — | O S ® N o N © WS MmN o
2 2 8 3 8 SSe¥E 98833898
[s2] [ !
o o o

(3) Output pin states during the reset period

Output pin State during reset

S1to S64 L (VL.cp4

S65/COM9 L (VL.cp4 *24
COM1 to COM8 L (VLcp4)

KS1/P1, KS2/P2 L (Vss) *25
KS3 to KS6 L (Vss)

KS7/P3 L (Vss) *25
osc Z (high-impedance) *26
DO H *27

Blocks that are reset

*24 This output pin is forcibly set to the segment output function and held low (V1 cp4). If the "set display technique"
instruction is executed, however, either segment output or common output is selected according to the instruction.
*25 This output pin is forcibly set to general-purpose output port and held low (VSs). If the “set display technique” and
the "set key scan output port/general-purpose output port state" instructions are executed, however, either key scan
output port or general-purpose output port is selected according to the instructions.
*26 This I/O pin is forcibly set to the high-impedance state.
*27 Since this output pin is an open-drain output, a pull-up resistor (between 1k€ and 10k€2) 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.

0oscC

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 22kQ) 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 AN OosC

External oscillator

Note: *28. Allowable current value at external clock output pin > VDD

Pins P1 to P3 peripheral circuit

It is recommended that the following circuit be used when adjusting the brightness of the LED backlight in PWM mode
using the general-purpose output ports P1 to P3 (when PWM signal output function is selected with the general-purpose
output ports P1 to P3 under the "set key scan output port/general-purpose output port state" instruction):

Vce

LED
|44

P1to P3

-

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

When applying a 5V 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 (VDD) is off, and apply the 5V 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)

LCD panel
+3.3V > . VDD COMLL— L YY) O )= Y
*29 Z}Z
TEST COM2 -
COM3 |
Vss COM4 L
777 COM5 |
COM6 |
8V —>—e Ve com? N
% OPEN — VLcpO CcOomM8 |
Viepl
v 2 [y AN T N I et
I — :
Vicp3 S3
C C C S4
ViLcp4 *30 S5
S6
C>0.047uF >
S8
S9
S10
0OSC *31
S61
;l/; S62
S63
_ S64
*34  —>————— INH*32 COM9/S65
From the — 2] gE p PP
controller S DI 3 21
To the controller m DO / I
To the controller KKKKK KKKKKKK
power supply *33 1111 SSSSSSS
54321 7654321 General-purpose output ports
> ) .
used with the backlight controller
or other circuit
D-P-D-DD-DD
’\(\C S C\ D Key matrix L
LELEREL (upto 35 keys) *F >
DD D-DDDY

Note *29. Add a capacitor to the logic block power supply line so that the logic block power supply voltage VDD 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 LC75812PT is reset by the VDET.

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

*31. 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 22kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

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

*33. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1k<2 and
10kQ) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*34 When applying a 5V signal to the CE, CL, DI, and INH pins, set the input voltage to OV if the logic block
power supply (VDD) is off and apply the 5V 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)

LCD panel
B - Z;Z VoD coMLl— | Y OO e
TEST com2 L
Vss COM3 ||
COmM4 |
\/ % vV COM5 |
o> LCD COM6 H
ViLcpO Com7 ||
R% COoM8 ]
Vicpl
P I T U [
VicD2 S2
S3
S4
Vicp3 a5
C S6
VLcp4 *30 S7
C=>0.047uF gg
10kQ>R>2.2kQ s10
0SC *31
S61
S62
;; S63
. S64
*34 INH *32 COM9/S65
From the CE p PP
CL
controller DI 3 21
To the controller :ﬂ DO / /1
To the controller KK KKKKKKK
power supply *33 I SSSSSSS
54 7654321 General-purpose output ports

K
U

KKK
[
321
I . .
used with the backlight controller
or other circuit
N
Key matrix
(up to 35 keys) ‘619’ > -

AN

ZANVAN
FAAVALVALVALVAAY
AVAAVALVAA

IANPVANVAN

FAAVAAVALVALYAA
FAAVALVAAVALVARY

AV
FaAVaAAVARVaALVaRY

YasVasVanVa

AV
AV

NADDA

A

Note *29. Add a capacitor to the logic block power supply line so that the logic block power supply voltage VDD 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 LC75812PT is reset by the VDET.

*3(0. If a variable resistor is not used for display contrast fine adjustment, the V[, cp4 pin must be connected to
ground.

*31. 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 22kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

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

*33. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1k€ and
10k€2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

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

No.A1417-41/54



LC75812PT

Sample Application Circuit 3

1/9 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
3V - ¢— VDD coMi L OO0 —
e ORGP —Gp0)
TEST COM2 |
Vss COM3 ||
COM4 -
ey R RN COM5 ]
—> LCD COM6 N
OPEN —{ VLcDO com7 -
COM8 L
S65/COM9 L
Viepl
Vicp2 Py AN I Y e
S2
v 3 S3
e sS4
C C C S5
ViLcp4 *30 S6
S7
C>0.047uF S8
S9
S10
OSC *31
S61
;l/; S62
— S63
*34 INH *32 S64
From the { CE P PP
controller 8:‘ 3 21
To the controller '—‘m DO / I
To the controller KKKKK KKKKKKK
oy @ | LLL1D Sseases ‘
eneral-purpose output ports
S . .
used with the backlight controller
or other circuit
NADADNDA aVa
' '
(\ C\QS g QS Key matrix L
S EE S (up to 35 keys) %% >
DD-D-DDDY

Note *29. Add a capacitor to the logic block power supply line so that the logic block power supply voltage VpD 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 LC75812PT is reset by the VDET.

*3(0. If a variable resistor is not used for display contrast fine adjustment, the V[ cp4 pin must be connected to
ground.

*31. 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 22kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

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

*33. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1k€ and
10k<2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*34 When applying a 5V signal to the CE, CL, DI, and INH pins, set the input voltage to OV if the logic block
power supply (VDD) is off and apply the 5V 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)

LCD panel
33V > * VbD COML L L Y Y YO OO Y )
*29 Zgz
TEST coMm2 L
Vss COM3 il
7-¥7- COM4 |
+8V > ¢ VLcD COM5 -
COM6 -
VicpO COM7 |
R CcoMm8 |
Vicpl S65/COM9 |
VLCDZ Sl ....................
S2
S3
Vicp3 sa
C S5
ViLcp4 *30 S6
S7
C>0.047uF S8
10kQ>R>2.2kQ S9
S10
OSC *31
S61
;l/; S62
__ S63
*34 INH *32 S64
From the CE p PP
controller g:- 3 21
To the controller DO / !/
To the controller m KKKKK KKKKKKK
ower suppl [ I SSSSSSS
P PRY "33 54321 7654321 General-purpose output ports

or other circuit

D Key matrix
(up to 35 keys) %% > ——

7 {used with the backlight controlleli]

U
o

U
VAAVARVALVALVARY
IZANVANV
FanVanVany

DN A
AVAAVALVARY

V4

ANPAN
ANPANVANVANVAN VS
FanVanVany

Note *29. Add a capacitor to the logic block power supply line so that the logic block power supply voltage VDD 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 LC75812PT is reset by the VDET.

*3(0. If a variable resistor is not used for display contrast fine adjustment, the V[, cp4 pin must be connected to
ground.

*31. 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 22kQ) between the OSC pin and the external clock output pin (external
oscillator). (See the “OSC Pin Peripheral Circuit” section.)

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

*33. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1k€ and
10k€2) appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

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

(VDD)-
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Sample Correspondence between Instructions and the Display (When the LC75812PT-8565 is used)

LSB Instruction (hexadecimal) MSB
No. | Dg6to | D100to | D104to | D108to | D112to | D116to Display Operation
D99 D103 D107 D111 D115 D119
1 - -PO\{VET aPpIication Initiali-zes th? IF:.
(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 (normal increment mode) Writes the display data “ ” to DCRAM
0 | 2 | 0 | 0 | 1 | A address 00H
4 DCRAM data write (normal increment mode) Writes the display data “S” to DCRAM
3 | 5 address 01H
5 DCRAM data write (normal increment mode) Writes the display data “A” to DCRAM
1 | 4 address 02H
6 DCRAM data write (normal increment mode) Writes the display data “N” to DCRAM
E | 4 address 03H
; DCRAM data write (normal increment mode) Writes the display data “Y” to DCRAM
9 | 5 address 04H
8 DCRAM data write (normal increment mode) Writes the display data “O” to DCRAM
E | 4 address 05H
9 DCRAM data write (normal increment mode) Writes the display data “ " to DCRAM
0 | 2 address 06H
10 DCRAM data write (normal increment mode) Writes the display data “L” to DCRAM
c | 4 address 07H
1 DCRAM data write (normal increment mode) Writes the display data “S” to DCRAM
3 | 5 address 08H
1 DCRAM data write (normal increment mode) Writes the display data “I” to DCRAM
9 | 4 address 09H
13 DCRAM data write (normal increment mode) Writes the display data “ " to DCRAM
0 | 2 address OAH
14 DCRAM data write (normal increment mode) Writes the display data “L” to DCRAM
C | 4 address 0BH
1 DCRAM data write (normal increment mode) Writes the display data “C” to DCRAM
3 | 4 address OCH
16 DCRAM data write (normal increment mode) Writes the display data “7” to DCRAM
7 | 3 address ODH
17 DCRAM data write (normal increment mode) Writes the display data “5” to DCRAM
5 | 3 address OEH
18 DCRAM data write (normal increment mode) Writes the display data “8” to DCRAM
8 | 3 address OFH
10 DCRAM data write (normal increment mode) Writes the display data “1” to DCRAM
1 | 3 address 10H
2 DCRAM data write (normal increment mode) Writes the display data “2” to DCRAM
2 | 3 address 11H
” DCRAM data write (normal increment mode) Writes the display data “ " to DCRAM
0 | 2 | 0 | A address 12H

Continued on next page.
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Continued from preceding page.

LSB Instruction (hexadecimal) MSB
No. | D96to | D100to | D104to | D108to | D112to | D116to Display Operation
D99 D103 D107 D111 D115 D119
- Set AC address Loads the DCRAM address 00H and the
0 | 0 | 0 | 2 ADRAM address OH into AC
93 Display on/off control SANYO LSI LC Turns on the LCD for all digits (13 digits) in
F F | F | 1 | 1 | 4 MDATA
Display shift
24 ey SANYO LSI LC7 Shifts the display (MDATA only) to the left
1 C
Display shift
25 | ANYO LSI LC75 Shifts the display (MDATA only) to the left
1 C
Display shift
26 ey | NYO LSI LC758 Shifts the display (MDATA only) to the left
1 C
Display shift
27 s | YO LSl LC7581 Shifts the display (MDATA only) to the left
1 C
Display shift
28 | O LslI LC75812 Shifts the display (MDATA only) to the left
1 C
Display shift
29 s | LSl LC75812 Shifts the display (MDATA only) to the left
1 C
30 Display on/off control Set to sleep mode, turns off the LCD for all
0 0 | 0 | 0 | 8 | 4 digits
3 Display on/off control LSl LC75812 Turns on the LCD for all digits (13 digits) in
F F | F | 1 | 1 | 4 MDATA
- Set AC address SANYO LS| LC Loads the DCRAM address 00H and the
0 | 0 | 0 | 2 ADRAM address OH into AC

*35) The sample correspondence between the instructions and the display assumes the use of 13 digitsx1 row 5x7 dot
matrix LCD. Neither CGRAM nor ADRAM are used.
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*36) Given below are the data formats of the "DCRAM data write" instructions (No. 3 to No. 21) for the sample
correspondence between the instructions and the display executed in the super increment mode. In the super
increment mode processing example shown below, 19 characters of DCRAM data is divided and written into

DCRAM in two operations.
Instruction (HEX)
N LSB MSB
o.
DO to D4 to D8 to D12 to D16 to D20 to D24 to D28 to D32 to D36 to D40 to D44 to
D3 D7 D11 D15 D19 D23 D27 D31 D35 D39 D43 D47
DCRAM data write (Super increment mode)
3to 15
0 | 2 | 3 | 5 | 1 | 4 | E | 4 | 9 | 5 | F | 4
DCRAM data write (Super increment mode)
16 to 21
Instruction (HEX)
N LSB MSB
0.
D48 to D52 to D56 to D60 to D64 to D68 to D72 to D76 to D80 to D84 to D88 to D92 to
D51 D55 D59 D63 D67 D71 D75 D79 D83 D87 D91 D95
DCRAM data write (Super increment mode)
3to 15
o | 2 | ¢ | 4« | 3 | s | 9o | a4 | o | 2 | c | a
DCRAM data write (Super increment mode)
16to 21
7 | 3 | 5 | 3 | 8 | 3 | 1 | 3 | 2 | 3
Instruction (HEX)
LSB MSB )
No. Operation
D96 to D100 to D104 to D108 to D112 to D116 to
D99 D103 D107 D111 D115 D119
DCRAM data write Display data “ ” “S” “A” “N” “Y” “Q” “ " “L" “S" “|" “ " “L" “C”
3to 15 (Super increment mode) are written sequentially to DCRAM addresses O0H to
3 | 4 | 0 0 2 | A OCH.
DCRAM data erte H | d WU UQY KM G H H ”
161021 (Super increment mode) Display data “7" “5” “8” “1” “2 are written sequentially
to DCRAM addresses ODH to 12H.
0 | 2 | D | 0 | 2 | A
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Notes on the controller key data read techniques

1. Timer based key data acquisition
¢ Flowchart

"

YES
Key data read
processing

%

e Timing chart

Key on Key on
Key input —— l
Key scan [] LT L] L]
2 5 & <~ t6 —> >t K > t5 K
CE
> 18 K > 8 K > 8 K
Key
DI maddress
9t7éKe data read 2
DO ]
Key data read request

6 19 3 9 : 9 ; 0 0

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)) L 1
t7: Key address (43H) transfer time T=fse T= e
. CK
t8: Key data read time

¢ 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
When key data read operation is executed with DO set high (no key data read request present), the key data (KD1

to KD35) and sleep acknowledge data (SA) are invalid.
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2. Interrupt based key data acquisition

o Flowchart
CE="L"
R
YES
Key data read
processing
Wait for at least t10
CE="L"
>
YES
Key OFF
%—
e Timing chart
Key on Key on
Key input |
Key scan [] ] LT ]
> 5 K& > tb & < t6 —> > t5 K€
CE
> 18 K& > 18 K > 18 K > 18 K
Key
DI m address m m m
St7< St7& A7 SA7<
/ Key data read
DO :
L__Key data read request
T < t10 —> < t10 —> < t10 —> < t10 —>
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 - fck

¢ 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

When key data read operation is executed with DO set high (no key data read request present), the key data (KD1
to KD35) and sleep acknowledge data (SA) are invalid.

No.A1417-48/54



LC75812PT

About Data Communication Method with The Controller

1. About data communication method of 4 line type CCB format
The 4 line type CCB format is the data communication method of before. The LC75812PT must connect to the
controller as followings.

_ *37
*
38 (INT) Rup I —— Note: *37. Connect the pull-up resistor Rup. Select a resistance

DI *—o DO (between 1 to 10kQ) appropriate for the capacitance of the
Controller DO DI external Wiri'ng_ ) that signal waveforms are not degraded.
LC75812PT *38. The (INT) pin is an input port for the key data read request

CL CL signal (a low level on DO) detection.

CE CE

2. About data communication method of 3 line type CCB format
The 3 line type CCB format is the data communication method that made a common use of the data input DI in the
data output DO. The LC75812PT must connect to the controller as followings.

e — *37
*38 (INT) _l %Ru‘) I —— Note: *37. Connect the pull-up resistor Rup. Select a resistance
DIO o —o o DO (between 1 to 10kQ) appropriate for the capacitance of the
Controller DI external wiring so that signal waveforms are not degraded.
LC75812PT *38. The (INT) pin is an input port for the key data read request
CL CL signal (a low level on DO) detection.
CE CE

In this case, Applications must transfer the data communication start command before the serial data input (CCB
address “42H”, display data and control data transfer) or serial data output (CCB address “43H” transfer, key data read)
to avoid the collision of the data input signal DI and the data output signal DO.

Then applications must transfer the data communication stop command when the controller wants to detect the key data
read request signal (a low level on DO) during a movement stop of the serial data input and the serial data output.

<1> Data communication start command

(1) When CL is stoped at the low level (2) When CL is stoped at the high level

ce B I B L

ShhhhhahEhhhhhan
pipo fofofofo)YoYoXo o) o o)1) 1oz z)e]

i< CCB address “00H” = !<— Command data — >/

<2> Data communication stop command
(1) When CL is stoped at the low level

ce B L
e TN UL
pioo fofoofofofofofo) 1 Y1) ofo o 1) 1))

{<—CCB address “00H" —>!<——Command data —>!

Shhhhhhiishhhhhhhis
pioo fo)oYoYoo oY o) o oXoXz) 1 o)z} )a)

{<— CCB address “00H” —>{<— Command data —>

(2) When CL is stoped at the high level

ce B L
Shhhhhighhiihhis
pioo fofofofofofofo)f o f1)1)ofo o 1) 1))

i<— CCB address “00H” —>{<— Command data —>1
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Data Communication Flowchart of 4 Line Type or 3 Line Type CCB Format

1. Flowchart of the initial setting when power is turned on.

Power on
(Applications must observe that the power
supply Vpp rise time is at least 1ms.)

v

Power supply stability
(Applications must wait till the level of
the power supply is stable)

Serial data input
(Execute instructions)

!

4 System reset clear
(Display on, Key scanning is enabled,
General-purpose output port state
setting are enabled)

2. Flowchart of the serial data input

\

Data communication start
command transfer

*39

v

Serial data input
(Execute instructions)

)

The controller
wants to detect the key
data read request signal
(a low level on DO).

Data communication stop
command transfer

*39

3. Flowchart of the serial data output

o

The controller

request (When the CE is low
the DO is low)

acknowledges the key data read

Data communication start
command transfer

*40

v

Serial data output
(Key data and sleep
acknowledge data read)

*41

Note: The flowchart for power-on time initialization is the same for the
4- and 3-wire CCB formats. See "Power Supply Sequence" and
"System Reset."

Note: *39.

Note: *40.

*41.

In the case of the 4 line type CCB format,

the transfers of data communication start
command and data communication stop
command are unnecessary, and, in the case
of the 3 line type CCB format, these transfers
are necessary.

In the case of the 4 line type CCB format,
the transfer of data communication start
command is unnecessary, and, in the case
of the 3 line type CCB format, the transfer
is necessary.

Because the serial data output has the role
of the data communication stop command,
it is not necessary to transfer the data
communication stop command some other
time.
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Timing Chart of 4 Line Type and 3 Line Type CCB Format
1. Timing chart of 4 line type CCB format

<Example 1>

Key on
Key input Key off |_
Key scan L T
Key scan execution Key scan execution
*42 *42
CE | g
CCB address CCB address :CGCB address CCBiaddress
(/) (42H (42H) (43H)
DI lkesd | 158 [l
o i -

Serial data input Kev data read | SCMialdataoutput L
(Execute instructions) ey data real (Key data read) y
request request
<Example 2>
Key input Key off Key on | Key off Key on |_
Key scan L ]
Key scan execution *42 Key scan execution
*42
ceE |
CCB address CCB iaddress CCB:address CCB address CCB address
(42H) (42H). (42H) (48H (43H
oI B sl I T
po L ] o
Serial data input Serial data output ? Serial data output
Execute instructions
( ) Key data read (Key dataread)  Keydataread  (Key data read)
request request
<Example 3>
Key on
Key input  Key off Key off
Key scan T [T
Key scan execution Key scan execution
*42 *42
CE | |
CCB address CCB address CCBaddress: CCB address CCB address
42H) (42H (42H) (43H) (43
DI 55— I [l
DO R e
------ -
f Serial data input Serial data output f Serial data output
Key data read enal data inpu (Key dataread) Keydataread (Key data read)
(Execute instructions)
request request
Note: *42. When the key data agrees for two key scans, the key scan execution time is 4800T][s].
1 1

And, when the key data does not agree for two key scans and the key scan is executed T=

: e fosc '~ oK
again, the key scan execution time is 9600T[s].
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2. Timing chart of 3 line type CCB format

<Example 1>

Key on
Key input Key off
Key scan LT LT
Key scan execution Key scan execution
*42 *42
CE 1 . | [1
(CCBaddress CCB agddress :CCB address {CCB:address
 @ew (42H): (42H) i (43H)
DI/DO ||| || H
. . H : i
Data communication Serial data input Data communication bata Serial data
start command (Execute instructions) stop command communication  output
start command  (Key data
read
Key data read ) Key data read
request request
<Example 2>
Key on Key on
Key input Key off L Key off l_
Key scan [T T
Key scan execution *42

Key scan execution

*42
ceE_ |||
CCB address CCB address | CCB address CCB addres CCB address
(42H) - (42H 42H) (43H) (43H)
DIDo [ RS EE 22
—— S—Aa | \— |—
Data communication Serial data input Data |Data Serial data Data Serial data
start command (Execute instructions) communication |communication  output communication output
stop command |start command  (Key data start command (Key data
read read
Key data read ) Key data read )
request request
<Example 3>
Key on
Key input Key off Key off
Key scan T T
Key scan execution Key scan execution
*42 *42
ce i 1 .
CCB agdress CCB address CCB address i CCB address CCBiaddress
(42H) (a2H (42H) (43H) @3H)
DIbO [l I I M2 M
‘—v—) — \w_) —
Data Serial data input Serial data Data Serial data
communication (Execute instructions) output communication  output
start command (Key data start command  (Key data
Key data read read) Key data read read)
request
request
Note: *42. When the key data agrees for two key scans, the key scan execution time is 4800T][s].
And, when the key data does not agree for two key scans and the key scan is executed
again, the key scan execution time is 9600T[s]. =1 1
~ fosc fck
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