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LC75809PT

1/4 and 1/3-Duty General-Purpose
LCD Driver

Overview

The LC75809PT is the 1/4 duty and 1/3 duty general-purpose
microprocessor-controlled LCD driver that can be used in applications such
as frequency display in products with electronic tuning. In addition to being
able to drive up to 352 segments directly, the LC75809PT can also control up
to 12 general-purpose output ports. Because it has the PWM output of a
maximum of 6 ch, the brightness control of the LED backlight of RGB x2
can be done. Incorporation of an oscillation circuit helps to reduce the
number of external resistors and capacitors required.

Features

o Support for 1/4-duty 1/3-bias or 1/3-duty 1/3-bias drive techniques under

serial data control.
When 1/4-duty : Capable of driving up to 352 segments
When 1/3-duty : Capable of driving up to 267 segments

e Serial data input supports CCB* format communication with the system
controller. (Support 3.3 V and 5 V operation)

e Serial data control of the power-saving mode based backup function and
the all segments forced off function.

e Serial data control of switching between the segment output port and
general-purpose output port function.
(Support for up to 12 general-purpose output ports)

e Support for the PWM output function of a maximum of 6 ch.
(It can output from the general-purpose output port).

o Support for clock output function of 1 ch.
(It can output from the general-purpose output port).

e Serial data control of the frame frequency of the common and segment
output waveforms.

e Serial data control of switching between the internal oscillator operating
mode and external clock operating mode.

e High generality, since display data is displayed directly without the
intervention of a decoder circuit.

e Built-in display contrast adjustment circuit.

e The INH pin allows the display to be forced to the off state.

e Incorporation of an oscillator circuit.
(Incorporation of resistor and capacitor for an oscillation)

* Computer Control Bus (CCB) is an ON Semiconductor’s original bus format and
the bus addresses are controlled by ON Semiconductor.

ORDERING INFORMATION

See detailed ordering and shipping information on page 43 of this data sheet.
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Specifications

LC75809PT

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VDD -0.3t0 +6.8 \
Input voltage VN1 CE, CL, DI, INH 0310468 |
VIN2 OSClI, Vpp1, Vpp2 -0.3to Vpp+0.3
Output voltage VouT S1 to S89, COM1 to COM4, P1 to P12 -0.3to Vpp+0.3 \
Output current louTt S1to S88 300 pA
louTt2 COM1 to COM4, S89 3 A
louTt3 P1to P12 5
Allowable power dissipation Pd max Ta = 85°C 200 mwW
Operating temperature Topr —-40 to +85 °C
Storage temperature Tstg -55to0 +125 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded
damage may occur and reliability may be affected.

, device functionality should not be assumed,

Allowable Operating Ranges at Ta = —40 to +85°C, Vgg =0V

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Supply voltage VDD VDD 4.5 6.3 \'
Input voltage Vpp1 Vpp1 2/3Vpp0 VppO
1 Vpp2 Vpp2 1/3Vppo0 VppO v
Input high level voltage VIH1 CE, CL, DI, INH 0.4VpD 6.3
ViH2 Sjg); External clock operating 0.4Vpp VDD Vv
Input low level voltage TR CE, CL, DI, INH 0 0.2Vpp
VL2 OSCl: External clock operating 0 0.2VpD v
mode
Extern.al clock fck OSCl: External clock opera.ting 10 300 600 kHz
operating frequency mode [Figured]
External clock duty cycle Dck OSCI: External clock opergting 30 50 70 %
mode [Figure4]
Data setup time tds CL, DI [Figure2], [Figure3] 160 ns
Data hold time tdh CL, DI [Figure2], [Figure3] 160 ns
CE wait time tcp CE, CL [Figure2], [Figure3] 160 ns
CE setup time tcs CE, CL [Figure2], [Figure3] 160 ns
CE hold time tch CE, CL [Figure2], [Figure3] 160 ns
High level clock pulse width toH CL [Figure2], [Figure3] 160 ns
Low level clock pulse width toL CL [Figure2], [Figure3] 160 ns
Rise time tr CE, CL, DI [Figure2], [Figure3] 160 ns
Fall time tf CE, CL, DI [Figure2], [Figure3] 160 ns
INH switching time tc NH, CE [F?gureS], [F?gureG] 10 s
[Figure7], [Figure8]

Note : *1. VppO0 = 0.70Vpp to Vpp

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond the Recommended
Operating Ranges limits may affect device reliability.
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LC75809PT

Electrical Characteristics for the Allowable Operating Ranges

; - Ratings .
Parameter Symbol Pin Conditions - Unit
min typ max
Hysteresis VH CE, CL, DI, INH 0.03Vpp v
Input high level {1 CE,CL,DI,INH | V|=6.3V 5.0
current l|H2 0scCl V| =Vpp: External 5.0 HA
clock operating mode ]
Input low level Lt CE,CL,DI,INH | Vj=0V -5.0
current L2 Oscl V| =0V: External 50 HA
clock operating mode '
Output high level VoH1 S1 to S89 lo =-20 pA Vpp0-0.9
voltage *1 VOH2 | COM1to COM4 | Ig=-100 pA Vpp0-0.9 v
VOH3 P1to P12 lo=-1mA Vpp-0.9
Output low level VoLt S1 to S89 lo =20 pA 0.9
voltage VoL2 COM1 to COM4 | Ip =100 pA 0.9 Vv
VoL3 P1to P12 lo=1mA 0.9
Output middle VmiD1 S1to S89 1/3 bias Ip = 20 pA 2/3Vppo0 2/3Vppo
level voltage -0.9 +0.9
*1 VMID2 | S1toS89 1/3 bias Ip = 20 pA 1/3Vpp0 1/3Vpp0
*2 -0.9 +0.9 v
VMID3 | COM1to COM4 | 1/3 bias Ip = 100 pA 2/3Vppo0 2/3Vpp0
-0.9 +0.9
VMmID4 | COM1to COM4 | 1/3 bias Ig = £100 pA 1/3Vpp0 1/3Vpp0
-0.9 +0.9
Oscillator fosc Inte'rnal o Interna'll oscillator 240 300 360 kHz
frequency oscillator circuit operating mode
Current drain IpD1 VDD Power-saving mode 100
IDD2 VDD Vpp=6.3V
Output open 1000 2000
Internal oscillator
operating mode
IDD3 VDD Vpp=63V pA
Output open
External clock
operating mode 1000 2000

fock =300 kHz
VIH2 = 0.5Vpp
VL2 =0.1Vpp

Note: *1. VppO0 = 0.70Vpp to Vpp
Note: *2. Excluding the bias voltage generation divider resistors built in the Vpp1 and Vpp2. (See Figure 1.)

VDD

CON;EAST
ADJUSTER
5—' T VDDO
voo! 3
VD02 ES
Vss ; ;

)
7J7- > Except these resistors.

[Figure 1]

To the common and segment drivers

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be
indicated by the Electrical Characteristics if operated under different conditions.
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1. When CL is stopped at the low level
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LC75809PT
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[Figure 2]
2. When CL is stopped at the high level
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[Figure 3]

3. OSCI pin clock timing in external clock operating mode
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fck =

tckH
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[Figure 4]
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LC75809PT

Package Dimensions
unit : mm

TQFP100 14x14 / TQFP100
CASE 932AY
ISSUE A

16.0+0.2

14.0+0.1

AAARARAARAAARAARRARARARAR

AARRARARARAAAAAAARARAAAAN ‘

R L LR R
14.0£0.1
16.0+0.2

O

AR '

1] +0.07

0.125°-
02750 = 00
: 41 0.10 ™)

100

1.2 MAX

0.1+0.1

SOLDERING FOOTPRINT* GENERIC

15.40 MARKING DIAGRAM

= X000 E

(Unit: mm) = YMDDD

©)

;-HEH:—::DDD
I

Al
W]}

XXXXX = Specific Device Code

Y = Year

M = Month

DDD = Additional Traceability Data

15.40

Hil—

*This information is generic. Please refer to
—1- device data sheet for actual part marking.

H - H I I Pb-Free indicator, “G” or microdot “= ",
0.50 0.28 may or may not be present.

1.00

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

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

LC75809PT
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Pin Functions

LC75809PT

Handling
Pin Pin No. Function Active l{e} when
unused
S1/P1to 1to12 Segment outputs for displaying the display data transferred by serial data
S12/P12 input. The S1/P1 to S12/P12 pins can be used as general-purpose output i o OPEN
S13 to S86 13 to 86 ports under serial data control.
S88 91
Common driver outputs
COM1 to COM3 90 to 88 )
The frame frequency is fo[Hz]. - O OPEN
COM4/S87 87 ) .
The COMA4/S87 pin can be used as a segment output in 1/3 duty.
Segment output. This pin can also be used as the external clock input pin
S89/0SCl 96 ) ) - 110 OPEN
when the external clock operating mode is selected by control data.
CE 98 Serial data transfer inputs. Must be connected to the controller. H |
CE : Chip enable
CL 99 CL : Synchronization clock _’]r | GND
DI : Transfer data
DI 100 - |
Display off control input
-m=low(vss)....DispIay forced off S1/P1 to S12/P12=low (Vgg)
(These pins are forcibly set to the general-purpose output
port function and held at the Vgg level.)
S13 to S86, S88=low(Vgg)
COM1 to COM3=low(Vgg)
COM4/S87=low(Vgg)
S89/0SCl=low(Vgg)
(This pin is forcibly set to the segment output port function
INH 97 and held at the Vgg level.) L [ GND
Stops the internal oscillator. Inhibits external clock input.
Display contrast adjustment circuit stopped.
<INH=high(Vpp)...Display on
Enables the internal oscillator circuit.
(Internal oscillator operating mode)
Enables external clock input.
(External clock operating mode)
Display contrast adjustment circuit operation is enabled.
However, serial data transfer is possible when the display is forced off.
Vppl 93 Used to apply the LCD drive 2/3 bias voltage externally. - | OPEN
Vpp2 94 Used to apply the LCD drive 1/3 bias voltage externally. - | OPEN
VbD 92 Power supply pin. A power voltage of 4.5 to 6.3V must be applied to this pin. - - -
Vgs 95 Ground pin. Must be connected to ground. - - -

www.onsemi.com
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LC75809PT

Serial Data Input

1. 1/4 duty
(1) When CL is stopped at the low level
* When the display data is transferred

CE | L

DI fo)fo)fofofoYo)1)o) bt}

Yo72{o73)p74) p7s) o76) D7) D78 D7) D80} 1 De2) a3} D Dss e De7pss) 0 { 0 { 0 Y 0 {0 {0 Y 0} o ) E
BO B1 B2 B3 A0 Al A2 A3 ‘

<—— CCB address Display data <— Fixed data 9‘< DD >
8 bits 88 bits 5 bits 3 bits

100000000/

<—— CCB address Display data <~ Fixeddata =>|< DD >
8 bits 88 bits 5 bits 3 bits

XBO XBO XBO XBO X: X: XA1 X: Tor] " o oot o o Yo o [ o [ o o o Jo o 1 [ o

<—— CCB address Display data Fixed data %L DD >
8 bits 84 bits 9 bits 3 bits

[T Te Lo o] o o e e e oo 1

<—— CCB address Display data _@L DD J

8 bits 92 bits ixed 3 pitg
data
1 bits

www.onsemi.com
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LC75809PT

* When the control data is transferred

CE |

oo UL U U U UL UL UL
DI Jo)oJo)o)o} o)1) o)riafeiefpicfrio)eaaypaspacypaaypsspacypeypasfpacypealpsafpscypealpeaypecyprafpra)prcypeafpes)pacypeatpasipec) i

BO B1 B2 B3 A0 A1 A2 AG‘

<—— CCB address Control data
8 bits 61 bits

{Prow)prosYprocYpriaYprisypricypraafprasfpickpro) prr P2 pra) Feo) FerFeaocycTofcTiYcT2f Po Y P1 { P2) Pa Y oTYDNY eiF Ysc)BUY 0 Y o Y o Y o 1 Y o Y o ) :

L DD >
3 bits

2 |
s

ST riuiririuiuiu T

2)( ofofo)ojo)o) 1) o) wiofwitfwidfwisfwrefwrefwacfwaifiwzafwzsfweafwasfwsofwsrywszYwsswsdfiss)

<—— CCB address Control data
8 bits 45 bits

~

(o waYwasfwadYwas\wsofws 1 ws2fws3fwsaywssfwsofws fwsz\wezwedfwesf o Y o Y oY o oo oY ofof 1) o) 1)

L DD 9‘
3 bits

Note: DD is the direction data.

www.onsemi.com
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LC75809PT

(2) When CL is stopped at the high level
* When the display data is transferred

CE

DI

Y E?O)( ;1 Y ;2)( ;3)( Aoo)( :1 Y A12)( ;)3 fof Yo72073)074) p75) D76) D7) D78 D78 D80} 1 Y e 3} DD e Ds7Dss) 0 { 0 { 0 Y 0 {0 Yo Y 0} o ) ;

<— CCB address Display data <— Fixed data %L DD >
8 bits 88 bits 5 bits 3 bits

:)( Boo)( Bo X Boz)( Bos)( :O)( :1 X A12)( Ao3 I ore{ it orex{orea{rd{ e o pree preg i pir{prza{prra{rr{oel{oref 0 Y 0 Y 0 Y 0 {0 {0 Y 0} 1) ;

<— CCB address Display data <~ Fixed data 9‘< DD >
8 bits 88 bits 5 bits 3 bits

,.

T BOOX 0 | BOZX BOSX :OX 0 XA12>< o T EE R E T 000000000000

<— CCB address Display data ‘ Fixed data %L DD >
8 bits 84 bits 9 bits 3 bits

ToToTo o o oYY o oo Foefosfoolsfooafoafoefosfo e osfuafouuefoefoaomfoed o o 1 11,

‘IBo B1 B2 B3 A0 A1 A2 AS‘ """

Display data ‘GL DD >

<— CCB address <
8 bits 92 bits Fixed 3 pits
data
1 bits

www.onsemi.com
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LC75809PT

* When the control data is transferred

CE |

Shhhihhhighhihhnhhhhhhsahhhhhhahhhhih
DI foYofofoYoyo)1) o Yriafpiefpicpio)eaaypaspacypanypsspacypenypasfpacypealpsaypscypealpes)pecprapra)prcypeafpes)pacypentpospec) i

BO B1 B2 B3 A0 A1 A2 A3 ‘

<— CCB address Control data
8 bits 61 bits

{Pron)prosYprocypriaYprisypricypraayprasfpiack o) prr P2 pra) Feo) FeFeaocycTofcTiYcT2f Po Y P1 { P2) Pa Y oTYDNY exF Y sc)BUY 0 Y o Y o Yo 1 Y o Y o ) ;

‘6 DD >
3 bits

bl |
s

inhnnnniehninhpnhnnnphnnipgh

:)( ofojofoJo)o)1) o Jwfwiifwiefwisfwrdfwrefwar\warfaofwasfwadfwesfwaofwsiwaefwsswsdfwss)
“[B0 B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 45 bits

(o) w2\ wacYwad{wazywsfws wsaYwsfwsafwssweofwetwe2\wsawsefwssy 0 Y o Yo Yo Yo Y oY o Yo Yo 1 o) 1)

L DD >‘

3 bits

Note: DD is the direction data
* CCB address ........coceeveueennnee “40H”
*D1toD352 .o, Display data
*P1A, P1B, P1C,PID ............ General-purpose output port (P1) function setting control data
* P2A, P2B, P2C to P12A,....... General-purpose output port (P2 to P12) function setting control data

P12B, P12C
*PFOtoPF3 ..., PWM output waveform frame frequency setting control data
*FCOto FC2 ..c.coviiiiiene Common/segment output waveform frame frequency setting control data
COC it Internal oscillator operating mode/external clock operating mode switching control data
*CTOto CT2 oo Display contrast setting control data
*POtoP3 .., Segment output port/general-purpose output port switching control data
DT e 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
e DN e S88 pin and S89/0OSCI pin state setting control data
*EXF oo, External clock operating frequency setting control data
®SC e Segment on/off control data
*BU e Normal mode/power-saving mode control data

* W10 to W15, W20 to W25,... PWM data of the PWM output
W30 to W35, W40 to W45,
W50 to W55, W60 to W65

www.onsemi.com
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2. 1/3 duty

LC75809PT

(1) When CL is stopped at the low level
* When the display data is transferred

CE |

DI JofoYoYoYo)o)t)o)or)

Yo72) 03| o74) o7) D76 D7) D78 D79 D80} D Y D2} D83} D psspes ez 0 Y 0 Y 0 Y0 J o f o Yo f o) o)

bY
T
bY
T

BO B1 B2 B3 A0 A1 A2 A3

Display data ‘% Fixed data %L DD >

<—— CCB address
8 bits

87 bits 6 bits 3 bits

~

L

;XOXOXOXOXOXOX1XOXDBSX

Yorsa{oreo{ o ored{oreoredoresyoreefpren{pieefpreaprmforr i rrorrdforeformefory o Y o f o Y o f o ) 1 )

)
1
by
T

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address
8 bits

‘ Fixed ‘
Display data < data >I€ DD >
90 bits 3 bits 3 bits

~

;XOXOXOXOXOXOX1XOXD178X

Yoo oot oo 0 f 0 0 {0 { 1 o

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address
8 bits

‘ Fixed ‘ ‘
Display data < data >/€ DD >
90 bits 3 bits 3 bits

www.onsemi.com
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LC75809PT

* When the control data is transferred

CE |

e T U U U L UL LU L UL
DI Jo)foYoYoYo) o) 1) o)P1aYisypicypiofpaaypasfpecpaa)pas)pacypeypasypacypsafpsaypscper)pes)pecy?ra)pre)prcypeaypesypacyponypesipac)

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 61 bits

{Proa)prasYprocypriaYerigyricpiaafprasfpicypro) prrpra)prafFea)ForFeafocycTofcTifcTf o P1 ) P2) Pa Y oTYDNY biF YscYBUY 0 Y o Y o Y o Y 1 Yo Y o ) f

< DD >
3 bits

2 |
€

AU Uiy T
:)( ooYoYo)o) o)1) o wiofwiifwiafwisfwrdfwrefwarfwarfasfwasfwdfwesfwaofwsiwadfwsslwseyinss)

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 45 bits

(o) w12 weafwadYwasywsofws wsawsafsafwsafieofwer\ws2\wsawefesy 0 Y 0 Y o Y oY o oY oY oY o) 1 o) 1)

< DD J
3 bits

Note: DD is the direction data.

www.onsemi.com
13



LC75809PT

(2) When CL is stopped at the high level
* When the display data is transferred

CE |

DI JofoYoYoYoY o)1) o Yo1f

Yo72)073){p74) o7){p76) D7) 078 D79 80} D Y Ds2) D83} D psspes ez 0 Y 0 Y 0 Yo f o f o Yo f o) o)

bY
T
)
1

BO B1 B2 B3 A0 A1 A2 A3 ‘

Display data ‘% Fixed data %L DD >

<—— CCB address
8 bits

87 bits 6 bits 3 bits

~

;)(0)(0)(0)(0)(0)(0)(1)( 0 ) osg

e o e Gl e e G i 3 ¥ Y Y D B

by
T
by
T

BO B1 B2 B3 A0 Al A2 A3 ‘

<—— CCB address
8 bits

‘ Fixed ‘
Display data: < data >I<€ DD >
90 bits 3 bits 3 bits

~

ToYooXofoYoy 1] o for

Yoo oo oo 0 f 0 0 {0 [ 1 o

BO B1 B2 B3 A0 A1 A2 A3 ‘

‘ Fixed ‘ ‘
Display data < data >I< DD >

<—— CCB address
8 bits

90 bits 3 bits 3 bits

www.onsemi.com
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LC75809PT

* When the control data is transferred

CE |

Shnhhighihhihhhhhah GGG
DI fo)fofofoYo)o) 1) o Yetafpieprcypiofpanypasypacpsa)pas)pacypea)pes)pacypsaypsaypscypntpes)peckpralpra)prcypea)pe)pacypenypsBypsc)

BO B1 B2 B3 A0 A1 A2 A3 ‘

<— CCB address Control data
8 bits 61 bits

{pron)pros)procypriaYprisypricypraafprasfprackpro) prr P2 pra) Feo) FeFeaocycTofcTiYcT2f Po Pt { P2) Pa Y oTYDNY erF Y sc)BUY 0 Y o Y o Y o 1 Y o { o ) :

‘6 DD >
3 bits

bl |
€

nnnnnniehnhnhnhnnhnnipgh

:)( ofoyofoJo)o)1) o Jwfwiifwiafwiafwsdfwre\war\warfaefwasfwadfwesfwaofwsiwsefwsafwadfwas) i

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address Control data
8 bits 45 bits

(o) wa{wacYwadwesywsfws wsaYwsfwsafwsaweofwetfea\wsawsdfwssy 0 Y 0 Yo Yo Yo Y oY o Yo Yo 1 o) 1)

L DD >‘

3 bits

Note: DD is the direction data
* CCB address ........coceeveueennnee “40H”
* D1 to D267 oo, Display data
*P1A, P1B, P1C,PID ............ General-purpose output port (P1) function setting control data
* P2A, P2B, P2C to P12A,....... General-purpose output port (P2 to P12) function setting control data

P12B, P12C
*PFOtoPF3 ..., PWM output waveform frame frequency setting control data
*FCOto FC2 ..c.coviiiiiene Common/segment output waveform frame frequency setting control data
COC it Internal oscillator operating mode/external clock operating mode switching control data
*CTOto CT2 oo Display contrast setting control data
*POtoP3 .., Segment output port/general-purpose output port switching control data
DT e 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
e DN e S88 pin and S89/0OSCI pin state setting control data
*EXF oo, External clock operating frequency setting control data
®SC e Segment on/off control data
*BU e Normal mode/power-saving mode control data

* W10 to W15, W20 to W25,... PWM data of the PWM output
W30 to W35, W40 to W45,
W50 to W55, W60 to W65

www.onsemi.com
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3. 1/4 duty (Simple mode transfer)
(1) When CL is stopped at the low level

LC75809PT

CE |

L

b}

oI JofoJoJoJoYoy Yoo oel

Yo79) pao) s psz)pss) peYnas)asyoe7ypes) o foc)ctofctrfer2 po) Py P2 s oTfDNfFescBu 0 Yo )

1

BO B1 B2 B3 A0 A1 A2 A3‘

<—— CCB address
8 bits

Display data ‘ Control data %‘<DD>
88 bits 14 bits 2 bits

L

00000000

Yorer{orea{orse{orm{orr{orm{oraforaorrsforef o f o f o Yo o Yoo ofofofofofofo o)1) :

BO B1 B2 B3 A0 A1 A2 AS‘

Display data ‘ Fixed data %LDD>

<—— CCB address
8 bits

88 bits 14 bits 2 bits

L,

f)(o)(o)(o)(o)(o)(o)@)(o)(mn)(ws)(

EEEEEE00000000000000000000E

€

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address —>|<—— Display data

8 bits

‘ Fixed data ‘<DD>
84 bits 18 bits 2 bits

‘ToToo oY o o Yo Jomfied

oo s v s e oo e e paet oo 0 {0 {0 f 0 fo Yo f o o fofo 1)1

\—‘BO B1 B2 B3 A0 Al A2 AS‘

Display data Fixed data %LDD}

<—— CCB address
8 bits

Note: DD is the direction data.

92 bits 10 bits 2 bits

www.onsemi.com
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(2) When CL is stopped at the high level

CE

LC75809PT

pi YoJoJoJoofo+f o Jorfos

Jo79) Dao) DsrY sz Dss) peaY Des) nasye7ypes 0 Yoo e cri Y crz) Po) P1 Y P2) P Y DTYDNYFCYscBu) o ) o :

~

B0 B1 B2 B3 A0 A1 A2 A3
<— CCB address

Display data ‘ Control data E— <DD>‘

8 bits

88 bits 14 bits 2 bits

L

_____ nnhnhnnnnhnninhnnhnhnnhnhie

2
s
2
s

XoYoYoYo oo} o Jodfosll

Yoren{orea{orea{orm{orr{om{ororformsforref 0 Y o Yo Yo Yo Yoo oo ofofofofofo)1) :

BO B1 B2 B3 A0 A1 A2 A3
<—— CCB address

Display data ‘ Fixed data ——— >|<DD>

8 bits

88 bits 14 bits 2 bits

~

2

L

_____ nhnhnnnhnninhnninhnnnhis

JoXofo o o o+ f o Jorfor”

EEEEEE00000000000000000DDOE

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address —>|<— Display data ‘ Fixed data <DD>

8 bits

84 bits 18 bits 2 bits

000000800 N E S TS =00 000000008 8!

)]
s
)]
C

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

Note: DD is the direction data

¢ CCB address .....cccceeeeeeeeennnnns
e DI toD352 ..o,
COC e,
*CTOto CT2 oo,
*POtoP3 ..o
eDT o,
e DN e,
CFC o
O SC e
*BU .o

“40H”

Display data Fixed data ———> <DD>‘
92 bits 10 bits 2 bits

Display data

Internal oscillator operating mode/external clock operating mode switching control data
Display contrast setting control data

Segment output port/general-purpose output port switching control data

1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data

S88 pin and S89/0OSCI pin state setting control data

Common/segment output waveform frame frequency setting control data

Segment on/off control data

Normal mode/power-saving mode control data
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4. 1/3 duty (Simple mode transfer)
(1) When CL is stopped at the low level

LC75809PT

CE |

oI JofoYoJoY o o+ fojorfo

Jo79) Do) DsY Ds2) Dss) pe«Y Des)pasy a7y 0 ¥ o Yook e cni) cr2) o) P1 Y P2) P3 Y DTYDNY FeYscBu) 0 ) o ) :

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address
8 bits

Display data ‘ Control data — >[<DD>
87 bits 15 bits 2 bits

L

;Jﬂﬂﬂﬂﬂﬂﬂ_llﬂ_ _____ JUiiviviiviviir iU i U,

00000005

Yotee{orer{orea{oreaorm oo orraforraforrsformeformf o Y o Y o Y o Yo oo f oo fofofofo) 1) :

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address
8 bits

Display data Fixed data ——— > |<DD>
90 bits 12 bits 2 bits

L

;Jﬂﬂﬂﬂﬂﬂﬂ_llﬂ_ _____ Juiuivririvrivir i iU Ut

;)(o)(o)(o)(o)(o)(o)(1)(o)(wa)(mn)(

Yoo oo 0 f 0 {0 f 0 Yo {0 Yo fo fo fo o fo {1 o f

B0 B1 B2 B3 A0 A1 A2 AS‘
<—— CCB address

Display data ‘ Fixed data ——> <DD>‘

8 bits

Note: DD is the direction data.

90 bits 12 bits 2 bits

www.onsemi.com
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(2) When CL is stopped at the high level

CE

LC75809PT

pi JofoYoYoJ oo+ o Jorfeel

Y079} pao) Der) pez) pes) peaYnasypesyoe7y o J o Jocctofcrrfer2) po) p1Y P2) P3YpTYDNYFCKscBU) 0 ) 0 ) :

BO B1 B2 B3 A0 A1 A2 A3
<— CCB address

Display data ‘ Control data %LDD>

8 bits

87 bits 15 bits 2 bits

000000055

Yorea{ore7{ores{ise{ormorforrzfprrafprraformsformsfomf o f o Yo Yo Yo oo ofofofofofo)1) :

BO B1 B2 B3 A0 A1 A2 A3

Display data ‘ Fixed data %LDD>

<— CCB address
8 bits

90 bits 12 bits 2 bits

ToToXoT o ool ] o Jorpre

Yoo oo ool 0 f 0 o f 0 Yo {0 Yo fo Yo fo o fo [ 1 o |

C

BO B1 B2 B3 A0 A1 A2 A3
<— CCB address

Display data ‘ Fixed data %LDD>

8 bits

Note: DD is the direction data

* CCB address .......ccccevveeennneee.
e D1 to D267 ..oveereeerieeeee.
COC e
eCTOto CT2 oo,
*POtoP3 ..o
DT o
DN oo
CFC o
O SC e
CBU .o

“40H”

90 bits 12 bits 2 bits

Display data

Internal oscillator operating mode/external clock operating mode switching control data
Display contrast setting control data

Segment output port/general-purpose output port switching control data

1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data

S88 pin and S89/0OSCI pin state setting control data

Common/segment output waveform frame frequency setting control data

Segment on/off control data

Normal mode/power-saving mode control data
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Serial Data Transfer Example
1. 1/4 duty
e When 261 or more segments are used
All 496 bits of serial data must be sent.

8 bits 64 bits

<olofofofofo[1]0 |—|P1A|P1B|P1C|P1D|P2A|P2B|P2C|P3A|PSB|P30|P4A|P4B|P4C|P5A|P5B|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|P8B|P80|P9A|P9B|P9C|P10A|P1OB|P103|P11A| ~~~~~~
BO B1 B2 B3 AD A1 A2 A3

~~~~~~ |P11B|P11C|P1ZA|P12B|P12C|PFO|PF1|PF2|PF3|FCO|FC1|FCZ|OC|CTO|CT1|CT2| po|p1[p2[p3[oT|Dn|exT|sclBul 0 [0 [o]o]1]0]0 |e|

8 bits 48 bits
o[ofofofofo]1]0 |—|w10|w11|w12|w13|w14|w15|w20|w21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35|w4o|w41|w42|w43|w44|w45| ~~~~~
BO B1 B2 B3 A0 A1 A2 A3 |

~~~~~~ |W50|W51|ws2|wss|ws4|wss|we0|we1|we2|we3|we4|we5| o[ofofofofofofofo[1]0]1 |e|

8 bits 96 bits
o[ofofofo]o]1]o}—Di]D2] - | s Dss| 070] 071] 072 073 074 | 075 076 | 077 078 D79 | D80 D81 D82 D83 | D84 D85 | bes [ e7 [ s8] 0 [0 [0 [0 [0 [0 [0 [0 |<
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofo]o]o]1]o|—pss|pso| - [pts6]pta7]prss]ptss[pteo[Dét[p162[p163[p1e¢|p1ss[p1se[ptspiss|pres|piro]piz[prrzorraprreprmslpizel 0 [0 [0 [o[o o] o] 1]«
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofo]o|o]1]o|—pmpm - [pesa]ooss|ase]247]pate[p24a s a5t [Dase|pasa[pas4|oess oessoeslpese]pessloaso] 0 [0 [0 [0 [0 [o[ofoo]o]1]o]<
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofo]o]o]1]o|—pmipx] - Ipa28 |pa2s]Daa0| a3t [Daaz[D3a3[304 D35 D36 |37 0338 s|Dado]Dast [Dase]Dass[Das¢| Dass e Do s pasolastjoaee] © [ 0 [ 1 [ 1 |
BO B1 B2 B3 A0 A1 A2 A3 N

e When fewer than 261 segments are used
The serial data shown below (the control data) must always be sent.

8 bits 64 bits

<olofofofofo[1]0 |—|P1A|P1B|P1c|P1D|P2A|P23|P20|P3A|P3B|Psc|P4A|P4B|P4c|P5A|P55|P50|P6A|PeB|Pec|P7A|P7B|P7c|P8A|PSB|Pac|P9A|P93|P90|P10A|P103|P10C|P11A| ~~~~~~
BO B1 B2 B3 AO A1 A2 A3

~~~~~~ |P11B|P11G|P12A|P123|P120|PFO|PF1|PF2|PF3|Fco|Fc1|Fcz|oc|CTo|cT1|CT2| po|p1[p2[p3[oT|on|exT|sc[Bul 0 [o[o]o]1]0]0 |e|

8 bits 48 bits
o[ofofofofo]1]0 |—|W10|W11|W12|W13|W14|W15|W20|W21|W22|W23|W24|W25|W30|W31|W32|W33|W34|W35|W40|W41|W42|W43|W44|W45| ~~~~~
BO B1 B2 B3 A0 AT A2 A3 -

~~~~~~ |W50|W51|W52|W53|W54|W55|W60|W61|W62|W63|W64|W65| o[ofofofofofofofo[1]0]1]
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2. 1/3 duty
e When 178 or more segments are used
All 400 bits of serial data must be sent.

8 bits 64 bits

<olofofofofo[1]0 |—|P1A|P1B|P1C|P1D|P2A|PZB|P2C|P3A|PSB|P3C|P4A|P4B|P4C|P5A|PSB|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|PBB|P8C|P9A|P9B|P9C|P10A|P1OB|P1OC|P11A| ~~~~~~
BO BT B2 B3 A0 A1 A2 A3

~~~~~~ |P11B|P11G|P12A|P123|P120|PFO|PF1|PF2|PF3|Fco|Fc1|Fcz|oc|CTo|cT1|CT2| po|p1[p2[p3[oT|on|exT|sc[Bul 0 [o[o]o]1]o]0 |e|

8 bits 48 bits
o[ofofofofo]1]0 |—|W10|W11|W12|W13|W14|W15|W20|W21|W22|W23|W24|W25|W30|W31|W32|W33|W34|W35|W40|W41|W42|W43|W44|W45| ~~~~~
BO BT B2 B3 A0 A1 A2 A3

~~~~~~ |W50|W51|W52|W53|W54|W55|W60|W61|W62|W63|W64|W65| o[ofofofofofofofo]1]o]1 |é|

8 bits 96 bits
o[ofofofo]o]1]o}—Di]D2] - | s Dss| 070] 071] 072 073 074 | 075 076 | 077 078 D79 | D80 D81 D82 D83 | D84 D85 [ pes [ &7 0 [0 [0 [0 [0 [0 0] 0] 0|«
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofo]o]o]1]o|—oes|os] - [ptss|ptes]ps7]pse[pse|preo[ots [p162|p1es[p1s4|p1ss[oisepier|res[ptes]iro]pii[prr2prraprrapimslpizelorr] 0 o [0 o [ o [ 1|«
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ 0 | 0 | 0 | 0 | 0 | 0 | 1 | 0 |—|D178|D179| - |D245|D246|D247|D248|D249|D250|D251 |D252|D253|D254|D255|D256|D257|D258|D259|D260|D261|D262|D263|D264|D?65|0266|D267| 0 | 0 | 0 | 0 | 1 | 0 |
BO B1 B2 B3 A0 A1 A2 A3 N

e When fewer than 178 segments are used
The serial data shown below (the control data) must always be sent.

8 bits 64 bits

<olofofofofo[1]0 |—|P1A|P1B|P1C|P1D|P2A|PZB|P2C|P3A|PSB|P3C|P4A|P4B|P4C|P5A|PSB|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|PBB|P8C|P9A|P9B|P9C|P10A|P1OB|P1OC|P11A| ~~~~~~
BO BT B2 B3 A0 A1 A2 A3

~~~~~~ |P11B|P11C|P12A|P1ZB|P120|PF0|PF1|PF2|PF3|Fco|Fc1|Fc2|oc|CTo|CT1|0T2| po|p1[p2[p3[oT|on|exT|sc[Bul o [o[o]o]1]o]0 |é|

8 bits 48 bits
o[ofofofofo]1]0 |—|w10|w11|w12|w13|w14|w15|w20|w21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35|w4o|w41|w42|w43|w44|w45| ~~~~~
BO BT B2 B3 A0 AT A2 A3

~~~~~~ |w50|w51|w52|w53|w54|w55|wso|ws1|ws2|we3|we4|we5| o[ofofofofofofofo1]0]1]
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3. 1/4 duty (Simple mode transfer)
e When 261 or more segments are used
All 416 bits of serial data must be sent.

8 bits 104 bits

<JofofoJo[ofo1]o}—{or[o2]  Tors[orr]ors]ors]oen]s1]ose] nes]oes]oss] oes]ver[ose] o oc[crocri]crz[ Po[p1]pP2[PsoT]on]Fcsc]aul o [ o |«
BO B1 B2 B3 A0 A1 A2 A3 -

|—{ o[ofofo]o]o]1]o|—e|os] - [pis4ptes[pres[prer]pres[pres|prro]orriprrzpimsloizaloirsloizsl 0 o Jo [o [0 [o[o]o]o[ofofoo]o]o] 1]«
BO B1 B2 B3 A0 Al A2 A3 N

|—{o|o|o|o|o|o|1|o|—|D177|D178|  [pese]oesaloeslpasspase pespasaloessloas] 0 [o [o o JooJoJofoJoJo oJo]o oJo]o o] 1]0]<
BO BT B2 B3 A0 A1 A2 A3 -

|—{ ofofoJoJofo]1] ot  oecelps]ossefpass|psio]psut]paselpssalpsse]patelpsseoasroaselpsssfoesufoasipsse] 0 [o [o JoJooJo o oo 1]1]
BO BT B2 B3 A0 A1 A2 A3 -

e When fewer than 261 segments are used
Either 104, 208 or 312 bits of serial data must be sent, depending on the number of segments to be used.
However, the serial data shown below (the D1 to D88 display data and the control data) must always be sent.

8 bits 104 bits

<olofofofofo]1]o}—p1]pe] - [o76 07| 078 075 D80 081 | De2 | &3 | a4 | s | s D8 | oss| 0 [oc[cTo[cTi[cTe| Po | Pt [ P2 | P3| DT DN] Fc]sc[Bu[ 0 [ 0|
BO B1 B2 B3 A0 Al A2 A3 N

4. 1/3duty (Simple mode transfer)
e When 178 or more segments are used
All 312 bits of serial data must be sent.

8 bits 104 bits

<olofofofofo]1]o}—p1]pe] - |076 07| 078 079 D80 081 | De2 | a3  be4 g5 | se D87 0 | 0 [oc]cTo[cTi[cTe[ Po [ P1 [ P2 P3| DT[DON[FC[SC]BU] 0 [ 0 |<
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofofo]o]1]o|—oes|os] - [pisapes]ores|pree[prez|pres[piss|prmoforipizzlpiralprzapizsloiloi] 0 [0 [0 [0 [0 o ]o[ofofoo]o]o] 1]«
BO B1 B2 B3 A0 A1 A2 A3 N

|—{ o[ofofofo]o]1]o|—pmsfpm| - [p2ss|2s4|pase|pase[pas7|pase pase|pago|past|pas{pess|oaslpesslpese]ze7] 0 [0 [0 [0 [o[ofofoo]o]ofo[1]0]
BO B1 B2 B3 A0 A1 A2 A3 N

e When fewer than 178 segments are used
Either 104 or 208 bits of serial data must be sent, depending on the number of segments to be used.
However, the serial data shown below (the D1 to D87 display data and the control data) must always be sent.

8 bits 104 bits

<olofofofofo]1]o}—p1]pe] - [o76077] 078 075 D80 081 | De2 | &3 | a4 g5 s 87| 0 | 0 [oc[cTo[cTi[cTe| Po | Pt [ P2 | P3| DT]DN]FC]sc[BU| 0 [ 0|
BO B1 B2 B3 A0 Al A2 A3 N
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Control Data Functions

(1) P1A,P1B,PIC,PID

LC75809PT

General-purpose output port (P1) function setting control data

P2A,P2B,P2C to P12A,P12B,P12C ... General-purpose output port (P2 to P12) function setting control data

These control data bits set the general-purpose output function (High or low level output), PWM output function or
clock output function of the P1 output pin, and the general-purpose output function (High or low level output) or
PWM output function of the P2 to P12 output pins.
However, be careful of being unable to set a PWM output function when the external clock operating frequency is
set the fcg2=38[kHz]typ (EXF="1") in external clock operating mode (OC="1").
In addition, be careful of setting of the general-purpose output function (High or low level output) in the case of the

simple mode transfer forcibly.

P1A P1B P1C P1D General-purpose output port (P1) function

0 0 0 0 General-purpose output function (High or low level output)

1 0 0 0 PWM output function (Ch1) (Support for PWM data W10 to W15)
0 1 0 0 PWM output function (Ch2) (Support for PWM data W20 to W25)
1 1 0 0 PWM output function (Ch3) (Support for PWM data W30 to W35)
0 0 1 0 PWM output function (Ch4) (Support for PWM data W40 to W45)
1 0 1 0 PWM output function (Ch5) (Support for PWM data W50 to W55)
0 1 1 0 PWM output function (Ch6é) (Support for PWM data W60 to W65)
1 1 1 0 Clock output function (Clock frequency : fosc/2, fok/2)

0 0 0 1 Clock output function (Clock frequency : fosc/8, fok/8)

Note : When are setting (P1A,P1B,P1C,P1D)=(1,X,X,1), (X,1,X,1), and (X,X,1,1), the function of general-purpose
output ports P1 is set the general-purpose output function (High or low level output).

PnA PnB PnC General-purpose output port (P2 to P12) function

0 0 0 General-purpose output function (High or low level output)

1 0 0 PWM output function (Ch1) (Support for PWM data W10 to W15)
0 1 0 PWM output function (Ch2) (Support for PWM data W20 to W25)
1 1 0 PWM output function (Ch3) (Support for PWM data W30 to W35)
0 0 1 PWM output function (Ch4) (Support for PWM data W40 to W45)
1 0 1 PWM output function (Ch5) (Support for PWM data W50 to W55)
0 1 1 PWM output function (Ch6) (Support for PWM data W60 to W65)

X: don’t care

Notel : The data PnA, PnB and PnC (Note : n=2 to 12) are the control data switching the general-purpose output

Note?2 :

function or PWM output function of the general-purpose output ports Pn (Note : n=2 to 12).

For example, if the S10/P10 output pin is set the general-purpose output port, the general-purpose output
port P10 pin is selected the PWM output function (Chl)

when (P10A,P10B,P10C)=(1,0,0).

When are setting (PnA,PnB,PnC)=(1,1,1) / (Note : n=2 to 12), the function of general-purpose output ports

Pn (Note : n=2 to 12) is set the general-purpose output function (High or low level output).
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(2) PFO to PF3 ... PWM output waveform frame frequency setting control data
These control data bits set the frame frequency of the PWM output waveforms. However, when the PWM output
function isn’t used, these control data bits become invalid. In addition, when the external clock operating frequency
is set the f{cg2=38[kHz]typ (EXF="1") in external clock operating mode (OC= "1") or when the serial data transfer
is the simple mode transfer, these control data bits become invalid.

Control data PWM output waveform frame frequency fp[Hz]
Internal oscillator operating mode External clock operating mode
PFO PF1 PF2 PF3 (The control data OC is 0, (The control data OC is 1 and EXF is 0,
fosc=300[kHz] typ) fok1=300[kHz] typ)
0 0 0 0 fosc/1536 fok1/1536
1 0 0 0 fosc/1408 fok1/1408
0 1 0 0 fosc/1280 fck1/1280
1 1 0 0 fosc/1152 fok1/1152
0 0 1 0 fosc/1024 fok1/1024
1 0 1 0 fosc/896 fok1/896
0 1 1 0 fosc/768 fok1/768
1 1 1 0 fosc/640 foK1/640
0 0 0 1 fosc/512 fok1/512
1 0 0 1 fosc/384 fok1/384
0 1 0 1 fosc/256 fok1/256

Note : When is setting (PFO,PF1,PF2,PF3)=(1,1,0,1) and (X,X,1,1), the frame frequency is same as frame
frequency at the time of the (PFO,PF1,PF2,PF3)=(1,0,1,0) setting (fosc/896, fCK1/896). X: don’t care

(3) FCO to FC2 ... Common/segment output waveform fram frequency control data
These control data bits set the frame frequency of the common and segment output waveforms.

Control data

Common/segment output waveform frame frequency fo[Hz]

X External clock External clock
Internal oscillator R R
) operating mode operating mode
operating mode . .
FCO FC1 FC2 ) (The control data OC is 1 (The control data OC is 1
(The control data OC is 0, ) .
and EXF is 0, and EXFis 1,
fosc=300[kHz] typ)
fck1=300[kHz] typ) fck2=38[kHz] typ)
0 0 0 fosc/6144 fck1/6144 fck2/768
0 0 1 fosc/4608 fok1/4608 fck2/576
0 1 0 fosc/3072 fck1/3072 fck2/384
0 1 1 fosc/2304 fok1/2304 fck2/288
1 0 0 fosc/1536 fck1/1536 fck2/192
1 0 1 fosc/1152 fok1/1152 fck2/144
1 1 0 fosc/768 fck1/768 fck2/96

Note : When is setting (FCO,FC1,FC2)=(1,1,1), the frame frequency is same as frame frequency at the time of the
(FCO0,FC1,FC2)=(0,1,0) setting (fosc/3072, fcg1/3072, fCcK2/384).

However, in the case of the simple mode transfer, the frame frequency of the common and segment output
waveforms is set as following by the control data FC.

Control data

Common/segment output waveform frame frequency fo[Hz]

Internal oscillator operating mode External clock operating mode
FC (The control data OC is 0, (The control data OC is 1
fosc=300[kHz] typ) fck1=300[kHz] typ)
0 fosc/3072 fck1/3072
1 fosc/1536 fck1/1536
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(4) OC ... Internal oscillator operating mode/external clock operating mode switching control data
This control data bit selects either the internal oscillator operating mode or external clock operating mode.

oC Fundamental clock operating mode 1/0 pin (S89/0SCI) state
0 Internal oscillator operating mode S89
1 External clock operating mode OSCI
Note : S89  : Segment output

(5) CTO to CT2 ... Display contrast setting control data

OSCI : External clock input

These control data bits set display contrast.

CTO to CT2 : Sets the display contrast (7 steps)
CTOo CT1 CT2 LCD drive 3/3 bias voltage VppO level
0 0 0 1.00Vpp=Vpp-(0.05Vppx0)
1 0 0 0.95Vpp=Vpp-(0.05Vppx1)
0 1 0 0.90Vpp=Vpp-(0.05Vppx2)
1 1 0 0.85Vpp=Vpp-(0.05Vppx3)
0 0 1 0.80Vpp=Vpp-(0.05Vppx4)
1 0 1 0.75Vpp=Vpp-(0.05Vpp=5)
0 1 1 0.70Vpp=Vpp-(0.05Vppx6)

Note : When is setting (CT0,CT1,CT2)=(1,1,1), the LCD drive 3/3 bias voltage VppDO level is 1.00VDD.

Note that although the display contrast can be adjusted by operating the built-in display contrast
adjustment circuit, it can also be adjusted by modifying the supply pin Vpp voltage level.

(6) PO to P3 ... Segment output port/general-purpose output port switching control data

These control data bits switch the segment output port/general-purpose output port functions of the S1/P1 to

S12/P12 output pins.
Control data Output pin state

PO | P1 P2 | P3 S1/P1 S2/P2 | S3/P3 | S4/P4 | S5/P5 | S6/P6 | S7/P7 | S8/P8 | S9/P9 |S10/P10|S11/P11|S12/P12
0 0 0 0 S S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
0| 0] 0|1 P1 82 S3 S4 S5 S6 s7 S8 S9 S10 Si1 S12
0 0 1 0 P1 P2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
0 0 1 1 P1 P2 P3 S4 S5 S6 S7 S8 S9 S10 S11 S12
0 1 0 0 P1 P2 P3 P4 S5 S6 S7 S8 S9 S10 S11 S12
0 1 0 1 P1 P2 P3 P4 P5 S6 S7 S8 S9 S10 S11 S12
0 | 1 1 0 P1 P2 P3 P4 P5 P6 s7 S8 S9 S10 S11 S12
0 | 1 1 1 P1 P2 P3 P4 P5 P6 P7 S8 S9 S10 Si1 S12
1 0| 0] o0 P1 P2 P3 P4 P5 P6 P7 P8 S9 S10 Sii S12
1 0 0 1 P1 P2 P3 P4 P5 P6 P7 P8 P9 S10 S11 S12
1 0 | 1 0 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 S11 S12
1 0 | 1 1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 S12
1 1 0| o0 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12

Notel : Sn(n=1 to 12) : Segment output ports

Pn(n=1 to 12) : General-purpose output ports
Note2 : When are setting (PO,P1,P2,P3)=(1,1,0,1), (1,1,1,0), and (1,1,1,1), the all P1/S1 to P12/S12 output

pins selects the segment output port.
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