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Lc75809PTS-T [F[FHi3

CMOS LSl

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

ON Semiconductor®
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Overview

The LC75809PTS-T 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 LC75809PTS-T
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 x 2 can be done. Incorporation of an oscillation circuit
helps to reduce the number of external resistors and capacitors required.

TQFP100 14x14 / TQFP100

Features

e 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

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

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

o 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 6ch.
(It can output from the general-purpose output port)

e Support for clock output function of 1ch.
(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.

o 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)

« 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.

ORDERING INFORMATION

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

© Semiconductor Components Industries, LLC, 2015 1 Publication Order Number :
June 2015 - Rev. 0 LC75809PTS-T/D



Specifications

LC75809PTS-T

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VbD -0.3t0 +6.8 \
Input voltage VINT CE, CL, DI, INH -0.3t0 +6.8 v
VIN2 OSCl, Vpp1, Vpp2 -0.3to Vpp+0.3
Output voltage VouTt S1 to S89, COM1 to COM4, P1 to P12 -0.3to Vpp+0.3 \Y
Output current loyT! S1to S88 300
louT2 COM1 to COM4, S89 3 A
loyT3 P1to P12 5
Allowable power dissipation Pd max Ta=105°C 100 mW
Operating temperature Topr —-40 to +105 °C
Storage temperature Tstg -55to +125 °C

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

Allowable Operating Ranges at Ta = —40 to +105°C, Vg = 0V

Parameter Symbol Conditions - Ratings Unit
min typ max

Supply voltage Vpbp Vbp 45 6.3 Vv

Input voltage Vpp1 Vpp1 2/3Vppo0 VppO0

B Vpp2 Vpp2 1/3Vpp0 Vppo v

Input high level voltage VIt CE, CL, DI, INH 0.4Vpp 6.3 v
VIH2 OSCI: External clock operating mode 0.4Vpp VbD

Input low level voltage VL1 CE, CL, DI, INH 0 0.2Vpp v
V2 OSCl: External clock operating mode 0 0.2Vpp

External clock fck OSCI: External clock operating mode

operating frequency [Figure4] 10 300 600 kHz

External clock duty cycle Dck OSCI: External clock operatin.g mode 30 50 70 %

[Figure4]

Data setup time tds CL, DI [Figure2], [Figure3] 160 ns

Data hold time tdh CL, DI [Figure?2], [Figure3] 160 ns

CE wait time tep CE, CL [Figure2], [Figure3] 160 ns

CE setup time tcs CE, CL [Figure2], [Figure3] 160 ns

CE hold time tch CE, CL [Figure?2], [Figure3] 160 ns

High level clock pulse width toH CL [Figure?2], [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 us

[Figure7], [Figure8]

Note : *1. Vpp0=0.70VpDD to VDD

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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LC75809PTS-T

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 current Iyt CE, CL, DI, INA V|=6.3V 5.0
K2 oscl V|=Vpp: External 50 HA
clock operating mode
Input low level current TR CE, CL, DI, INA V=0V -5.0
M oscl V|=0V: External 50 HA
clock operating mode
Output high level VoH1 S1to S89 lo=—20pA Vpp0-0.9
voltage *1 Vo2 | COM1to COM4 | Io=—100pA Vpp0-0.9 v
VoH3 P1to P12 lo=—1mA Vpp-0.9
Output low level VoLl S1 to S89 10=20pA 0.9
voltage VoL2 | COM1to COM4 | Io=100uA 0.9 v
VoL3 P1to P12 lo=1mA 0.9
Output middle level VmiD1 S1to S89 1/3 bias |g=+20pA 2/3Vpp0 2/3Vpp0
voltage -0.9 +0.9
*1 VMID2 S1 to S89 1/3 bias Ip=+20pA 1/3Vpp0 1/3Vpp0
*2 -0.9 +0.9 Y
VmID3 COM1 to COM4 | 1/3 bias lp=+100pA 2/3Vpp0 2/3Vpp0
-0.9 +0.9
VMmiD4 COM1 to COM4 | 1/3 bias lp=+100pA 1/3Vpp0 1/3Vpp0
-0.9 +0.9
Oscillator frequency fosc Internal Internal oscillator
i . ) 240 300 360 kHz
oscillator circuit operating mode
Current drain Ippt VbD Power-saving mode 100
Ipp2 VbD Vpp=6.3V
Output open
) 1000 2000
Internal oscillator
operating mode
Ipp3 VbD Vpp=6.3V VA
Output open
External clock
operating mode 1000 2000
fok=300kHz
V|H2=0.5Vpp
V)1 2=0.1Vpp

Note: *1. Vpp0=0.70VpDD to VDD
Note: *2. Excluding the bias voltage generation divider resistors built in the VDp1 and VpD2. (See Figure 1.)

3

[
7j7- — Except these resistors.

VDD t
CONTRAST
ADJUSTER
r'g"*. VbDO
Vop! g % g To the common and segment drivers
Vpp2 N N
: 1

Vss

[Figure 1]

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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LC75809PTS-T
1. When CL is stopped at the low level
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[Figure 2]

2. When CL is stopped at the high level
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[Figure 3]

3. OSCI pin clock timing in external clock operating mode

tckH tokL 1 [kHz
fok = tckH + tokL [kHz]
VBHZ
OScCl 50%
VL2 Dck= __tokH x 100[%)]
tckH + tckL
[Figure 4]
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LC75809PTS-T

Pin Assignment

76 50
S76 1 T S50
S77 T S49
S78 1] T 1 S48
S79 T T S47
S80 1 T S46
S81 1 T 1 S45
S82 1] T S44
S83 1] T 1 S43
S84 1T T 1 S42
S85 1] T 1 S41
S87I0OM4 = SSper
7 o R T
y— LC75809PTS-T —— S5
COM2 T S37
COM1 T S36
S88 1] T S35
Vpp T S34
Vpp1l /= F— S33
V9D2 i T S32
gg T S31
S89/0SCl 1 T S30
INH T 829
CE O T S28
CL T S27
DI c JI==Rr
100 > 26
Ll R R RERRER R
NP THORISLDDDDDDDNDNDNDDNDND N
AAAANARNAAS—N
aoo

Top view
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Block Diagram

LC75809PTS-T
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Pin Functions

LC75809PTS-T

Handling
Pin Pin No. Function Active /0 when
unused
S1/P1 to 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]. - (0] OPEN
COM4/S87 87 ) )
The COM4/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 _/]T | 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. - - -
Vss 95 Ground pin. Must be connected to ground. - - -

www.onsemi.com
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LC75809PTS-T

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) ot}

Yo72{o73)074) p75) 076) D7) D78 D78 D80 1Y a2 3} DD e pe7pss) 0 { 0 { 0 Y 0 {0 {0 Y 0} o ) :
BO B1 B2 B3 A0 A1 A2 A3 °

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

\G0000000E

ore et prex{prea{pred{ s o pree pregf i pirprra{prra{orrafooref 0 Y 0 Y 0 Y 0 o Yo Y 0 1) ‘
BO B1 B2 B3 A0 A1 A2 A3 ’

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

L,

~

T BOOX 0 | BozX BOgX AOOX 0 | A12>< A03XD177X _____ EEEEEEECEEEEEC 0000000000008

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

—

Yoo oecfoeefoefofoofosfosffo 0 K o f 1 1

< DD >‘

;XOXOXOXOXOXOX1XOXD261X

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address Display data <
8 bits 92 bits ixed 3 ptg
data
1 bits

www.onsemi.com
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LC75809PTS-T

¢ When the control data is transferred

CE |

ShnhhhhEnhEhEEG LG GGG
DI Jo)fo)o)o)o)oJ 1o )P1aYrisypicypiofpeaypasypcpsapas)pacypea)pes)pacypsaypsalpscypentpes)pecpralpra)prcypea)pes)pacyponypseypec)

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 61 bits

{Prow)prosYprocYpriaYprigyoricypiaayprasfpickpro) prrpr2) praf Feof ForFeafocycTofcTiYcTf o P1 f P2) Pa YT Y DNY exF Ysc)BUY 0 Y o Y o Yo f 1 o f o ) :

L DD >
3 bits

2 |
AUy y

:)( ooYo)oyoyo) 1) o wiofwiifwiefwisfwrdfwrefwar\warYazfwasfwasfwasfwaofwsiwaefwssfwsefss)
“[B0 B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 45 bits

(W) w1wa2wacYwadwasywsofws wsafwssfsafwsafweofwetwez\wsawsefss 0 Y o Y o Y oY o o} oY oY o) 1 o) 1)

L DD >‘
3 bits

Note: DD is the direction data.

www.onsemi.com
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LC75809PTS-T

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

CE | L

DI B0 X ;1 X B0 X B0 X : X : X A1 X : o Yo72{o73)p74) p7s) o76)p77) D78 D78 D80} 1 De2) a3} D Dss e pe7pss 0 { 0 { 0 0 {0 {0 Y 0} o ) ;

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

—

EXOXOXOXOXOXOX1X 0 Yoag)

ore et prex{prea{pred{ s oo pree pree i pirprra{prra{orrfoioref 0 Y 0 Y 0 Y 0 Y o Yo Y 0 1) i
“IBo B1 B2 B3 A0 A1 A2 AS‘ )

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

—

XBO XBO XBO XBO X: X: XA1 | 0 B Yeedelfaoeelee e o Yo Yo Y o f o fo [ o [ o [ o [ o [+ [o

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

—

B 000000ENE!

BO B1 B2 B3 A0 A1 A2 A3 ‘

T oo fosfoeforfosfrodesos=y o Yo 1 1 T

Display data ‘@L DD >

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

www.onsemi.com
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LC75809PTS-T

¢ When the control data is transferred

CE |

Shhhihhhighhhhanhhhhhhshhhhhhahhhhih

DI foYofofo)ofo)1) o Yeiafpiefpicfpio)paaypas)pacypaaypsspacypeaypasfpacypsalpsafpscypenlpesypecprafpra)prcypeatpes)pacypeaipo)pec)

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address
8 bits

Control data
61 bits

{ProaYprospoc)pineprraYeicras) przepracyprol pr e praY PrafFoofForFeaockcToforrier2y Po p1Y P2 s DT DNY B Ysc YUY 0 0 Y o Y o ) 1 {0 f o ) ;

L DD >

3 bits

, |
¢

innnnnniehninhnhnnhnnih

:)( ofoyofoJo)o)1) o Jwfwiifwiefwsafwrdfwrefwar\arfaafwasfwsfwesfwaofwsiwaefwsslwsdfwss)

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

Control data
45 bits

(W) wawa\wacYwad{wazywsofws fwsaYwsafwsafwssweofwetwe2\wsawsefwssy 0 Y 0 Yo Yo Yo Y oY oY oY o) 1 o) 1)

Note: DD is the direction data

¢ CCB address .....cccceeeeeeeeennnnens

eDItoD352 ..o

*P1A, PIB, P1C,PID ............

* P2A, P2B, P2C to P12A, .......
P12B, P12C

*PFOtoPF3 ..o

* W10 to W15, W20 to W25,...
W30 to W35, W40 to W45,
W50 to W55, W60 to W65

‘6 DD >‘
3 bits

“40H”

Display data

General-purpose output port (P1) function setting control data
General-purpose output port (P2 to P12) function setting control data

PWM output waveform frame frequency setting control data
Common/segment output waveform frame frequency setting control 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

External clock operating frequency setting control data

Segment on/off control data

Normal mode/power-saving mode control data

PWM data of the PWM output

www.onsemi.com
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2. 1/3 duty

LC75809PTS-T

(1) When CL is stopped at the low level

* When the display data is transferred

CE |

pi YoYoYoYoYoYo)1Yo) b1}

Y072)(073){p74) o7){p76) D7) D78 D79 a0} Dt Y 2} D83} e pespes ez 0 Y 0 Y 0 Yo J o f o Y o f o) o]

bY
T
bY
T

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address
8 bits

Display data ‘% Fixed data %L DD >
87 bits 6 bits 3 bits

~

rr—— T ——————— = = = - —
2

YoYoYoYo)o)o)1)o)pss)

e e ke G G G ) Y Y Y D B

€

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address
8 bits

Fixed ‘
Display data < data >»I/< DD >
90 bits 3 bits 3 bits

~

~ A

(o249 Dot} s s s e o e e s e oo eeeeeeoesrf 0 Y 0 f 0 f o 1 [ 0 ]

;XOXOXOXOXOXOX1XOXD178X

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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LC75809PTS-T

¢ When the control data is transferred

CE |

hhhhhnhhhaahhhELhh GGG
DI EZJO)( ;)1 X ;)2)( ;)3)( :0)( :1 X A12)( :3)(P1 Ap18Yp1cpio)paypasfpacypaaypasypacypea)pasypacypa) pasypscilpea)es)pocp7afp7e)prcypealpse)pacypanypeB)Pac)

<—— CCB address Control data
8 bits 61 bits

{pronYprorocipine erigyicyeren)pizepracyprofprrproYprsyFoofFarFeaoceTofrrcr2y Po P Y P2 ) s YDTYDNY B YscYBuY 0 Y o Yo Y o ) 1 Yo f o ) ;

< DD >
3 bits

2 |
€

AU Uiy T
E)( ooYoYo)o) o)1) o wiofwiifwafwisfwrdfwrefwar\warfaafwasfwedfwesfwaofisiwsfwsalwseynas)

BO B1 B2 B3 A0 A1 A2 AS‘

<—— CCB address Control data
8 bits 45 bits

(o) w12 wezfwaeYwasywsofws wsawsafwsafwsafiveoferws2Ywsawefssy 0 Y o 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
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LC75809PTS-T

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

CE |

DI JofoYoYoYoYXo)t1) o Yo1f

Yo72)(073){p74) o7){p76) D7) 078 D79 D80} D Y Ds2) D83} D psspes ez 0 Y 0 Y 0 Yo f o f oY o f o) o)

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address
8 bits

Display data ‘% Fixed data %L DD >
87 bits 6 bits 3 bits

~

bY
T
b
T

Yorsa{oreof o ored{oreoredoresyoreefprer e preaprm{orr o pmordforeformefor o Y o f o Y o f o ) 1 )

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

BO B1 B2 B3 A0 Al A2 A3 ‘

<—— CCB address
8 bits

‘Fi

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

~

~N A

ToYoXoXofo Yoy 1] o Jor

Yoot oo 0 f 0 0 {0 { 1 f o

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address
8 bits

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

www.onsemi.com
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LC75809PTS-T

¢ When the control data is transferred

CE |

c TUUUUUUY DUy uuy

DI foYofofoYofo)1) o Yriafpisfpicio)eaayeaspacypaaypsspacypealpasfpacypealpsaypscypealpesypecprafpra)prcypeafpes)pacypeatpos)pec)

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

8 bits

Control data
61 bits

{Pron)prosYprocypriaYprisypricypraayprasfpracypro) prr P2 pra) Feo) FerFeaocycTofcTiYcT2f Po Y p1 f P2) Pa Y oTYDNY ere Y sc)BUY 0 Y o Y o Y o 1 Y o { o )

~ o~

L DD >

3 bits

bl |
C

UUUUUUU U U U U UL UL

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

:)( ofoyoYojojo)1) o Jwfwiifwiofwiafwrdfwrefwar\warfafwasfwsfwesfwaofwsiwafwszlwsdfwss) i

Control data
45 bits

(o) wa)wa2wacywad\wasywsofws wsaYwsafwsafwssweofwetwez\wsawséfwssy 0 Y o Yo Yo Yo Y oY oY oY o) 1 o) 1)

o »

Note: DD is the direction data

¢ CCB address .....cccceeeeeeeeennnnens

¢ D1 to D267 oo

*P1A, PIB, P1C,PID ............

* P2A, P2B, P2C to P12A, .......
P12B, P12C

*PFOtoPF3 ..o

* W10 to W15, W20 to W25,...
W30 to W35, W40 to W45,
W50 to W55, W60 to W65

3 bits

“40H”

Display data

General-purpose output port (P1) function setting control data
General-purpose output port (P2 to P12) function setting control data

PWM output waveform frame frequency setting control data
Common/segment output waveform frame frequency setting control 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

External clock operating frequency setting control data

Segment on/off control data

Normal mode/power-saving mode control data

PWM data of the PWM output

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

LC75809PTS-T

CE |

L

b}

oI JofoJoJoJoYoy Yoo oel

Y079} peo) s Dsz) Des) peaY nas)asoe7ypes o Yoc)ctofctr{or2) po) Pty P2Y s pTfDNfFescBuf 0 Y o ) |

T

BO B1 B2 B3 A0 A1 A2 A3‘

<—— CCB address
8 bits

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

L

000000005 N

Yore7{orea{orseformorr{orm{oraoraorrsiormef 0 f o o Y o Yo Yoo o ofofofofofoYo) 1) :

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

8 bits

Display data ‘ Fixed data %LDD>
88 bits 14 bits 2 bits

b}

L

EEEEE C000000000000000000008

“[Bo B1 B2 B3 A0 A1 A2 A3

JoJoYo oY o o1 o orrrforl

8 bits

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

84 bits 18 bits 2 bits

~

‘ToXoYoTo o o) Yoesrfe

o) s oo oot oo oo e s paet oo 0 Y 0 {0 o 0 Yo f o f o Yo {011

‘—‘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

LC75809PTS-T

pi YoJoJoJooo+f o Jorfos

Jo79) Dao) DsY sz Dss) peaY Des) nasye7yoes 0 Yoo cmo)cri Y crz) Po) P1 Y P2) P Y DTYDNYFCYscBu) o ) o :

~

BO B1 B2 B3 A0 A1 A2 A3

Display data ‘ Control data — > |<DD>

<— CCB address
8 bits

88 bits 14 bits 2 bits

L

_____ nhnhnnhnhnnhnphhnhhnhhie

bl
s
hy
s

fofofofofofofi)o

ool

Yoren{orea{oreaformorr{oim{ororformsiorref 0 Y o Y o Y o Yo Yo Yo oo o) ofofofoYo) 1) :

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

Display data ‘ Fixed data ———— >|<DD>

8 bits

88 bits 14 bits 2 bits

~

L

_____ nhnhnhhnhnnhnphhnhhnhhie

bl
[s
2
s

Jofofofofofofi) o

oo

EEEEEC00000000000000000000

BO B1 B2 B3 A0 A1 A2 A3

8 bits

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

84 bits 18 bits 2 bits

~

000000800 N E ST S =00 000000008 8!

bl
s
bl
s

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

Note: DD is the direction data

¢ CCB address .......cccceevveeenneee.
eDI1toD352 .cveeieieeee
COC e
*CTOtoCT2 v,
*POtOP3 ...
DT o
*DN e
CFC e
eSC e
*BU i,

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

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

LC75809PTS-T

CE |

oI JofoYoJoY o o+ fojor o

Yo79) Do) DsrY Ds2) Dss) DeY Des) pasy a7y 0 ¥ 0 Yoo e cniY cr2) oY P1Y P2) Ps Y DTYDNY FCYscBu) 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_ _____ JUiiuiviiviviir it i U,

0000000 CDE

Yotee(prer{prea{oreaormorrormorraforraorrsfoimaomf o Y o Y o Y o o oo f oo} o) o oo )1 :

BO B1 B2 B3 A0 Al 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)(nm)(

CEEE ot s E00000000000000!

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

LC75809PTS-T

oI JofoYoYoJ oo+ o Jorfeel

Y079} pao) Der) pez) pes) peaYnasypesyoe7y o J o Jocctofcrrfer2) poY p1Y P2) P3YpTYDNYFCYscBU) 0 ) 0 ) :

B0 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{rse{ormoforrafprrafprraformsiormsfomf o f o Yo o Yo Yo Yo ofofofofofo)1) :

BO B1 B2 B3 A0 A1 A2 A3

Display data ‘ Fixed data %‘<DD>

<— CCB address
8 bits

90 bits 12 bits 2 bits

ToToTo T o ol ] o Jorpr

Yoo 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

Display data ‘ Fixed data %LDD>

<— CCB address
8 bits

Note: DD is the direction data

¢ CCB address .....c.c.cceevveeennee..
* D1 to D267 ..oveeveeeeeeeen.
COC e
*CTOto CT2 oo
*POtOP3 ..o
DT o
e DN o
CFC e,
eSC e
CBU o

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/OSCI 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|PZB|P2C|P3A|PSB|P3C|P4A|P4B|P4C|P5A|PSB|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|PBB|PBC|P9A|P9B|P90|P10A|P1OB|P1OC|P11A| ~~~~~~
BO BT B2 B3 A0 A1 A2 A3

~~~~~~ |P11B|P11C|P12A|P1ZB|P120|PFO|PF1|PF2|PF3|FCO|FC1|FCQ|OC|CTO|CT1|CT2| po|p1[p2[ps[oT|DN|EXT|SClBUl 0 [0 [0 ]O]1]0]0 |é|

8 bits 48 bits
\—{ o[ofofofofo]1]0 |—|w1o|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|W60|W61|W62|W63|W64|W65| o[of[ofofofofofofo[1]0]1 |e|

8 bits 96 bits
o[ofofo]o]o]1]o}—b1]p2] - | s 06| 070] 071] 72| 073 074 075 076 | 077 078 D79 | D8O D81 D82 D83 | D84 D85 | D38 | 87| 88| 0 [ 0 [0 [0 [0 [0 [ 0 [ 0 |
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o]o]1]o|—pss|pso| - [pts6]pts7]pes[ptss|preo[pet[prez|ps|pree|piss{pise[pispiss|ptes|pimolpizorrzorraprreprmsloize| 0 [0 [0 [o[o o] o] 1]«
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofofo]o]1]o0}—pmpm - [pesa]oss|pose|247]pase[pa4s paso st [pase|pasa[pasaloess oessoeslpzselpzssfoas] 0 [0 [0 [0 [0 oo fo oo 1]o]<
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofofo]o]1]o|—pmipx] - Ipa28 paps|aao|ast[paae[aaa[334 335 33 |p37pa38 o]ao]Dast [pase]ass| a4 pass e paarpasspasspasolastjasg] 0 [0 [ 1 [ 1 |
BO B1 B2 B3 A0 Al A2 A3 N

o 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|P2B|P2C|P3A|PSB|PSC|P4A|P4B|P4C|P5A|PSB|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|P8B|P8C|P9A|P9B|P9C|P10A|P10B|P103|P11A| ~~~~~~
BO B1 B2 B3 AD A1 A2 A3

~~~~~~ |P11B|P11C|P1ZA|P128|P12C|PFO|PF1|PF2|PF3|FCO|FC1|FC2|OC|CTO|CT1|CT2| po|p1[p2[p3[oT|Dn|exT|sc[Bul 0 [o[o]o]1]o]0 |é|

8 bits 48 bits
0 | 0 | 0 | 0 | 0 | 0 | 1 | 0 |—|w1o|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 A1 A2 A3

~~~~~~ |W50|W51|ws2|wss|ws4|wss|we0|we1|we2|we3|wa4|we5| 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|P2B|P2C|P3A|PSB|PSC|P4A|P4B|P4C|P5A|PSB|P50|P6A|PGB|PGC|P7A|P7B|P7C|P8A|P8B|P8C|P9A|P9B|P9C|P10A|P10B|P103|P11A| ~~~~~~
BO B1 B2 B3 AO A1 A2 A3 |

~~~~~~ |P11B|P11C|P12A|P1ZB|P120|PFO|PF1|PF2|PF3|FCO|FC1|FCQ|OC|CTO|CT1|CT2| po|p1[p2[p3[oT|on|ext|sc[Bul o [o[o]o]1]0]0 |é|

8 bits 48 bits
o[ofofofofo]1]o0 |—|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 Al A2 A3 :

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

8 bits 96 bits
o[ofofo]o]o]1]o}—b1]p2] - | s 06| 070] 071] 072{ 073|074 075 076 | 077 078 D79 | D8O D81 D82 D83 D84 D85 | D88 [ 87| 0 [ 0 [0 [0 [0 [0 [ O] 0] 0 |
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o]o]1]o|—oes|os] - [ptss|ptss|ps7]pse[prse[preo[pts [p162|pes|ps4|p1ss|oissipier|pres[tes]inofori[prrprrsprrapimslpizslorr] 0 o [0 o [ o [ 1|«
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o]o]1]o|—pmpm| - [pess p246]D247]D246[pats|paso|past [p2s2|pasa|pas4|oass|oess oes7]ese]pase|paso|ast[oase|pasafpesa oessoassfoesr] 0 [ 0 [ o [0 [ 1 [ 0|
BO B1 B2 B3 A0 Al 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|P23|P20|P3A|P3B|Psc|P4A|P4B|P4c|P5A|P55|P50|P6A|PGB|P60|P7A|P7B|P7c|P8A|PSB|Pac|P9A|P93|P90|P10A|P103|P10C|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|DN|ExT|sc[Bul 0 [0 [o]o]1]0]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|W40|W41|W42|W43|W44|W45| ~~~~~
BO B1 B2 B3 A0 A1 A2 A3

~~~~~~ |w50|w51|w52|w53|w54|w55|wso|ws1|we2|we3|we4|we5| o[ofofofofofofofo[1]0]1]

www.onsemi.com
21



LC75809PTS-T

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

<olofofofofo]1]o}—p1]pe] - |o76077] 078 073 D80 081 | De2 | a3 a4 g5 | 0ss s [ pss| 0 [oc|cTo[cT[cT[ Po [ P1 [ P2 P3| DT[N FC|SC]BU] 0 [ 0 |<
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o]o]1]o|—oe|os] - [p1s4otes[pree]prer]pres[pres|prro]prriprrzpimsloiraloirsloizs 0 o Jo [o [0 [o[o]o]ofofofoo]o]o]1]<
BO B1 B2 B3 A0 Al A2 A3 N

|—{0|0|0|0|0|0|1|0|—|D177|D178| - [pesa|pesa|pzst[pase|pase st pass|passloasn] 0 [0 [0 [o o o]ofofofofo]o]ofofofoo]o]1]0]<
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofofo]o]1]o|—pmipx] - Ipags pa37]pase|pas|a4o[pa1 o2 paaa o pss pass o7 pase]pass|oasofoast[pase] 0 [0 [0 [0 [o o o]ofofo[1]1]
BO B1 B2 B3 A0 Al A2 A3 N

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}—b1]pe] - |o76 07| 078 075  nso 081 | g2 | &3 | a4 | g5 s D8 | oss| 0 [oc[cTo[cTi[cT2| Po | Pt [ P2 | P3| DT DN] Fe[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] - |076077] 078 079 D80 081 | De2 | a3 a4 | g5 | g6 87 0 | 0 [oc]cTo[cTi[cTe[ P[Pt | P2 P3| DT[ON[FC|SC]BU] 0 [ 0 |<
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o|o]1]o|—oes|os] - [pisaptes]pres|pree]prez|preslpiss|prroforipizzlpiralorzaprzsloiroi] 0 [o [0 [o [0 o]o[ofofoo]o]o] 1]«
BO B1 B2 B3 A0 Al A2 A3 N

|—{ o[ofofo]o]o]1]o|—pmpm| - [p2ss|es4|pass|pase st pass|pase|paso|past|pas2|pass|oaslbesslpeseloze] 0 [0 [0 [0 [o[ofofoo]o]o[o[1]0]
BO B1 B2 B3 A0 Al 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] - |076 07| 078 073  nso 081 | Ds2 | &3 | 0s4 | g5 s 087 0 | 0 [occTo[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) PIAPIB,PICPID .....ccoiiientn. 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, fck/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). X: don’t care
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)
Notel : The data PnA, PnB and PnC (Note : n=2 to 12) are the control data switching the general-purpose output
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).
Note2 : 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 fcg2=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 PFA1 PF2 PF3 (The control data OC is 0, (The control data OC is 1 and EXF is 0,
fosc=300[kHz] typ) fck1=300[kHz] typ)
0 0 0 0 fosc/1536 fck1/1536
1 0 0 0 fosc/1408 fok1/1408
0 1 0 0 fosc/1280 fok1/1280
1 1 0 0 fosc/1152 fck1/1152
0 0 1 0 fosc/1024 fok1/1024
1 0 1 0 fosc/896 fck1/896
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 fck1/256

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 . )
. 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)
fok1=300[kHz] typ) fok2=38[kHz] typ)
0 0 0 fosc/6144 fok1/6144 fck2/768
0 1 fosc/4608 fok1/4608 fck2/576
0 1 0 fosc/3072 fck1/3072 fck2/384
0 1 1 fosc/2304 fck1/2304 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 fok1/768 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) fok1=300[kHz] typ)
0 fosc/3072 fok1/3072
1 fosc/1536 fok1/1536
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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 (S89/0OSCI) state
0 Internal oscillator operating mode S89
1 External clock operating mode OSCl
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 dis

play contrast (7 steps)

CTO CT1 CT2 LCD drive 3/3 bias voltage VppO level
0 0 0 1.00Vpp=Vpp-(0.05Vppx0)
1 0 0 0.95Vpp=VYpp-(0.05Vppx=1)
0 1 0 0.90Vpp=VYpp-(0.05Vpp=2)
1 1 0 0.85Vpp=VYpp-(0.05Vppx3)
0 0 1 0.80Vpp=Vpp-(0.05Vppx4)
1 0 1 0.75Vpp=Vpp-(0.05Vppx5)
0 1 1 0.70Vpp=VYpp-(0.05Vpp=6)

Note : When is setting (CT0,CT1,CT2)=(1,1,1), the LCD drive 3/3 bias voltage VDO 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 | Se/P6 | S7/P7 | S8/P8 | S9/P9 |S10/P10|S11/P11|S12/P12
0 0 0 0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
0 0 0 1 P1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 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| o0 P1 P2 P3 P4 S5 S6 s7 S8 S9 $10 Si1 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 St11 S12
0 1 1 1 P1 P2 P3 P4 P5 P6 P7 S8 S9 S10 S11 S12
1 oo | o P1 P2 P3 P4 P5 P6 P7 P8 S9 $10 Si1 S12
1 oo |1 P1 P2 P3 P4 P5 P6 P7 P8 P9 $10 Si1 S12
1 0 1 0 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 St11 S12
1 0 1 1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 S12
1 1 0 0 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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