[ Ordering number : ENA1687 |

SANYO Semiconductors
SA//MYO DATA SHEET

An ON Semiconductor Company

CMOS IC

13 LC75879PT — 1/4, 1/3-Duty General-Purpose
LCD Display Driver

Overview
The LC75879PT 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 272
segments directly, the LC75879PT can also control up to 8 general-purpose output ports. Because it has the PWM output
of a maximum of 3 ch, the brightness control of the LED backlight of RGB can be done. Incorporation of an oscillation
circuit helps to reduce the number of external resistors and capacitors required.

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 272 segments
When 1/3-duty: Capable of driving up to 207 segments
e 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.
e Serial data control of switching between the segment output port and general-purpose output portfunction.
(Support for up to 8 general-purpose output ports)
e Support for the PWM output function of a maximum of 3ch (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.
¢ High generality, since display data is displayed directly without the intervention of a decoder circuit.
¢ 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 a registered trademark of SANYO Electric Co., Ltd.
* CCB is SANYO Semiconductor's original bus format. All bus addresses are managed by SANYO
Semiconductor for this format.

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

http://semicon.sanyo.com/en/network
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LC75879PT

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg = 0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max Vbp -0.3t0 +6.8 \Y
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 S69, COM1 to COM4, P1 to P8 -0.3 to Vpp+0.3 \Y
Output current louT! S1to S68 300
loyT2 COM1 to COM4, S69 3 A
loyT3 P1 to P8 5
Allowable power dissipation Pd max Ta=85°C 200 mwW
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +125 °C
Allowable Operating Ranges at Ta = -40 to +85°C, Vgs = 0V
Parameter Symbol Conditions Ratings Unit
min typ max
Supply voltage Vbp VbD 4.5 6.3 \
Input voltage Vpp1 Vpp1 2/3Vpp0 VppO0
" Vpp2 Vpp2 1/3Vpp0 VppO Y
Input high level voltage ViH1 CE, CL, DI, INH 0.4Vpp 6.3 v
VIH2 OSCI: External clock operating mode 0.4Vpp VbD
Input low level voltage vt CE, CL, DI, INH 0 0.2Vpp v
VL2 OSCI: 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 [Figure?2], [Figure3] 160 ns
Data hold time tdh CL, DI [Figure2], [Figure3] 160 ns
CE wait time tcp CE, CL [Figure?2], [Figure3] 160 ns
CE setup time tcs CE, CL [Figure?2], [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 [Figure?2], [Figure3] 160 ns
Fall time tf CE, CL, DI [Figure?2], [Figure3] 160 ns
INH switching time tc NH, CE [Figure5], [Figure6] 10 us
[Figure7], [Figure8]

Note : *1. Vpp0=0.70VpD to VDD
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LC75879PT

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 IIx1 CE, CL, DI, INH V|=6.3V 5.0
42 oscl V|=Vpp: External 50 HA
clock operating mode )
Input low level current 1 CE, CL, DI, INH | V=0V 5.0
L2 oscl V|=0V: External 50 HA
clock operating mode )
Output high level VoH1 S1 to S69 l0=-20pA Vpp0-0.9
voltage *1 VOH2 COM1 to COM4 | 1=-100pA Vpp0-0.9 v
Von3 P1to P8 lo=-1mA Vpp-0.9
Output low level Vo1 S1 to S69 10=20pA 0.9
voltage VoL2 | COM1toCOM4 | Io=100pA 0.9 v
VoL3 P1to P8 lo=1mA 0.9
Output middle level VMID1 S1 to S69 1/3 bias |o=+20pA 2/3Vpp0 2/3Vpp0
voltage -0.9 +0.9
*1 VMID2 S1 to S69 1/3 bias |g=+20pA 1/3Vpp0 1/3Vpp0
*2 -0.9 +0.9 v
VMID3 COM1 to COM4 | 1/3 bias Ip=+100uA 2/3Vpp0 2/3Vpp0
-0.9 +0.9
VMmiD4 COM1 to COM4 | 1/3 bias |p=+100pA 1/3Vpp0 1/3Vpp0
-0.9 +0.9
Oscillator frequency fosc Internal Internal oscillator
) o ] 240 300 360 kHz
oscillator circuit operating mode
Current drain IpD1 VDD Power-saving mode 100
IDD2 Vpp Vpp=6.3V
Output open
. 1000 2000
Internal oscillator
operating mode
Ipp3 VDD Vpp=6.3V HA
Output open
External clock
. 1000 2000
operating mode
fck=300kHz
ViH2=0.5Vpp V|1 2=0.1Vpp

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

VpD

*
CONTRAST
ADJUSTER
"1 VDDO
VoD EX
Vbp2 K 5
Vss .
\
[Figure 1]

Except these resistors.

To the common and segment drivers
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LC75879PT

1. When CL is stopped at the low level

)L

cE VIu1 (s
VL1
" / \ Vi
toH toL
Vit —
CL 50% oo N -
Vit / £
tr tf <><—> <>
>l< >l< tcp  tcs tch
Vit A / i {t
DI L1 £ Ay ) X X ))
0 ALY
tds tdh
[Figure 2]
2. When CL is stopped at the high level
VIH1 0,
CE \ ViL
i —
toL toH
R — Vit
c. N - 50% \
=Vt
tcp tcs C
\ = vl !
DI IH X
7 A" V|L1 ) )
W} 1
tds tdh
[Figure 3]
3. OSCI pin clock timing in external clock operating mode
tckH tokL = 1 [kHz
fok tckH+ tckL [kHz]
VIH2
50%
osel g Dek= —CKH__ 100(%]
CK tckH+ tokL
[Figure 4]
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LC75879PT

Package Dimensions
unit : mm (typ)
3290

14.0

12.0

60 41

o
=2

RRRARARAARARARARARRA f

©

fos)
S

(1.25

(1.0)

LEEELELELERELELELEL]:

0.1

12.0

iLELEREELL v
1 20
05 |02

& awm s

SANYO : TQFP80J(12X12)

14.0

0.125

Pin Assighment
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Block Diagram
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LC75879PT

Pin Functions

Handling
Pin Pin No. Function Active 110 when
unused
S1/P1to 79, 80, Segment outputs for displaying the display data transferred by serial data - (0] OPEN
S8/P8 1t06 input. The S1/P1 to S8/P8 pins can be used as general-purpose output
S9 to S66 7 to 64 ports under serial data control.
S68 69
COM1 to COM3 65 to 67 Common driver outputs - O OPEN
COM4/S67 68 The frame frequency is fo[Hz].
The COMA4/S67 pin can be used as a segment output in 1/3 duty.
S69/0SCI 74 Segment output. This pin can also be used as the external clock input pin - 1/0 OPEN
when the external clock operating mode is selected by control data.
CE 76 Serial data transfer inputs. Must be connected to the controller. H | GND
CE: Chip enable
CL 77 CL: Synchronization clock _/]T |
DI: Transfer data
DI 78 - |
INH 75 Display off control input L | GND
-m=low(vss)....DispIay forced off S1/P1 to S8/P8=low (Vgg)
(These pins are forcibly set to the general-purpose output
port function and held at the Vgg level.)
S9 to S66,S68=low(Vgg)
COM1 to COM3=low(Vgg)
COM4/S67=low(Vss)
S69/0SCl=low(Vgs)
(This pin is forcibly set to the segment output port function
and held at the Vgg level.)
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.
Vpp1 71 Used to apply the LCD drive 2/3 bias voltage externally. - | OPEN
Vpp2 72 Used to apply the LCD drive 1/3 bias voltage externally. - | OPEN
VbD 70 Power supply pin. A power voltage of 4.5 to 6.3V must be applied to this pin. - - -
Vss 73 Ground pin. Must be connected to ground. - - -
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LC75879PT

Serial Data Input
1. 1/4 duty
(1) When CL is stopped at the low level

CE | L
c [UUUUUTULIUL JUUUUivrivririr oy iy,
DIJ(1 o} 1Yo o) o) 1]o} ot Yo Joeofoer)oez)ossfoes]oesyoeefoerfoee] o J o J o Jrstafestipszfesefsafeefonfocpo)pt)p2)ps)orisciau) o J o | i

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address —>|<— Display data Control data ‘®D>
8 bits 68 bits 18 bits 2bits

z | .
:XLX o1 oo o)1 oY os Jore ousoredlorflorsfioraoresforsfforsfore 0 L o Y o Y o o {0} o o Yereprrieraferfreofrefrealcraferiera{ o J 1 X :

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address —>|<— Display data Control data ‘{)DJ
8 bits 68 bits 18 bits 2bits

| | L
JUUTUUUUL UL Sy U i,
:X 1501 oY oY o) 1o} o e Joeeranforsgforegfom{ o J o [ o Y o Jwtcfuwtfweafveafiefrefinackive fivaafuvasfvesfuecyivackive fivsafusgfivsafree) 1 o J :

BO B1 B2 B3 A0 A1 A2 A3 ‘

<— CCB address —>|<—— Display data Control data LDDJ
8 bits 64 bits 22 bits 2bits

z | ]
AU uU Sy U
:)(1)(0)(1)(0)(0)(0)(1)(0)(0201)(01]2)(: Yoo oo oo o s oeeoeeoer oo perperoer2 0 Y 0 Y 0 { 0 {0 {0 {0 {0 {0 oY o o o o)1 )1)

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address —> Display data Fixed data %LDDJ
8 bits 72 bits 14 bits 2bits

Note: DD is the direction data.
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(2) When CL is stopped at the high level

CE | r
e UL UL UL
D)1 {o (1o oY o)1} o Yor)o)  Joeooer)oez)ossfosfoesyoeefoeryoee) o J o J o Jesafestipszlesefsaferefonfocpo)(pt )Pz psorsciau o J o | :

<—— CCB address ——>|<— Display data Control data <DD>‘
8 bits 68bits 18 bits 2bits

] | L
inniEnnienhEnniEEnnhnninnnhnniEEnnhnnnnnie
M o1 oo o)1 o Jossfore  Yousoradlorfforsfforaoresforsfforsfore o J o Lo Yo Yo Jo J o} o Yeroprierafersfreofrereacmofierera 0 J 1 | ;

“Bo B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address —>|<——— Display data Control data <pD>
8 bits 68 bits 18 bits 2bits

| | L
innnhippnnsnnphhpnnnhhnnnhhhnphhnpnhhi
:X 1 o)1 oY o o)1) o Youoe  Joresforapforsgforegfomcf 0 J o [ o Y o Jicfowrfweafvrsfefimtefinackive fvaafvasvaafvesfackiefwsafussfvsafves) 1 o J E

"|Bo B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address ——>|<—— Display data Control data <DD>
8 bits 64 bits 22 bits 2bits

k | i
VU UL U U Iy
§X1XOX1XOXOXOX1X 0 Yoeorfoeug Yoeenfoastfoae{oeeoosomefvee s ez el 0 J 0 {0 Yo J o o J o J o [ o Yo J o o fofo [ 1]+

BO B1 B2 B3 A0 A1 A2 A3 ‘

Display data ‘ Fixed data —— > <DD>‘

<—— CCB address
8 bits 72 bits 14 bits 2bits
Note: DD is the direction data
*CCB address .........c....eeee “45H”
*D1toD272 ..o Display data
* PS10, PS11,PS2to PS4 .... .. General-purpose output port (P1 to P4) function setting control data
*EXF o External clock operating frequency setting control data
*DN ... S68 pin and S69/0SCI pin state setting control data
*OC . Internal oscillator operating mode/external clock operating mode switching control data
*POtoP3 ... Segment output port/general-purpose output port switching control data
eDT .. 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
e SC o Segment on/off control data
*BU .o Normal mode/power-saving mode control data
*PFOtoPF3 ... PWM output waveform frame frequency setting control data
*FCOtoFC2 ....ccciiiiiiinaen. Common/segment output waveform frame frequency setting control data
*CTOtoCT2 oviviiiienene, Display contrast setting control data
* W10 to W15, W20 to W25, ... PWM data of the PWM output
W30 to W35
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2. 1/3 duty
(1) When CL is stopped at the low level

CE | |_l
c [UUUUUUULIUL JUUUurivrivr i iy o,
DY 1 o} 1 Yoo o)1 )0} ot Yol  Joeooer)oez)ossoe)oesyoee}oer)oeefosel o J o Jrsipsilpszfesafrsaferefonfockpo)ptp2)psiorisciau o J o | f

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address —>|<— Display data Control data ‘<DD>
8 bits 69 bits 17 bits 2bits

: | L
JUUUU UL UL JUUUvvrvUiUvvv v U L U,

EX 101 oY oY o)1 )0} on forl  Joudrenfors]foreforsgforffoesfeaoraporsgloragforufow o Y o Y o J o Jerolferifprzpraffenfercaferofericra o [ 1 | t

<—— CCB address —> Display data Control data %‘@D>
8 bits 72 bits 14 bits 2bits

3 | ]
U UL S riirruUrr Uy
iXiX o 1Yo Yoo 1Yo omufoud Yoo fomaomsffornforefoacsfoa) o Y o Jovraforriafoviefovtefowrefiaafoarfvedfvesfive fovasfivacovs fsafvemadfiesf 1 J o

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address —>|<— Display data Control data LDDJ
8 bits 66 bits 20 bits 2bits

Note: DD is the direction data.
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(2) When CL is stopped at the low level

CE | |_2
SSnnnnnhighnsinnnhhpnpnEnnnhnippEpEEnnnnnie
D11 J o1 oo o)1) o Yor)o)  Joeojoet)oez)osefosfoesyoee)oer)eekoss) o J o Jesafestipszlpsefesefexefonfoc)po)pt)p2psorsclau) o J o i

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address Display data Control data LDD>
8 bits 69 bits 17 bits 2bits

k | .
txi)( o1 YooY o)1 X o Jorofory  Yousoraforsfredresoredoreforsforsfregreorfor o N o J o 1 o YeroferNerafersfreafrefrealergferfera o J 1 X ;

"|B0 B1 B2 B3 A0 A1 A2 A3

<— CCB address Display data Control data %LDW
8 bits 72 bits 14 bits 2bits

z | i
innhhnnighhsspnnhnnhimnnhnnhnnhnnnhnnhie
;X 101 oY oY o)1) o Youaor  Yoartfoeeoemoosfomefomefoay o Y o Jovtcfowt fveafveafefimtefinackive fvaafovasvesfvesfackiafiwsafwagfvaafvee) 1 J o J

BO B1 B2 B3 A0 A1 A2 A3

<—— CCB address ——>|<— Display data Control data <DD>‘
8 bits 66 bits 20 bits 2bits

Note: DD is the direction data.

*CCB address .......ccceevvennene “45H”
*D1toD207 ..o, Display data
* PS10, PS11, PS2 to PS4 ....... General-purpose output port (P1 to P4) function setting control data
CEXF .o, External clock operating frequency setting control data
*DN S68 pin and S69/0OSCI pin state setting control data
*OC i Internal oscillator operating mode/external clock operating mode switching control data
*POtoP3 ... Segment output port/general-purpose output port switching control data
eDT o 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
*SC o Segment on/off control data
*BU .. Normal mode/power-saving mode control data
*PFOtoPF3 ............oiial. PWM output waveform frame frequency setting control data
*FCOtoFC2 ................c.... Common/segment output waveform frame frequency setting control data
*CTOtoCT2 ..o Display contrast setting control data
* W10 to W15, W20 to W25, ... PWM data of the PWM output

W30 to W35
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3. 1/4 duty (Simple mode transfer)

(1) When CL is stopped at the low level

CE |

DI {1 o)1 o o) o)1)o) o1 fo2f

Y os) mse) 057 pse){ psa) peo) pet{pea){ s} 4 Dss) Dee){De7Dee) 0 Yonjockpo)p1)p2)ps)oT)scBu) o f o ) *

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

S

Display data ‘ Control data —>|<DD>

8 bits

68 bits 10 bits 2bits

:X1XOX1XOXOXOX1XOXD69XD7OX

Yorea{orea{ oo oo pra{orsprasfprenfprarforeafpreaforsaforssfom] o { o ) o X o Nroofrerfreafcroferiferaf o ) 1 ) i

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

8 bits

Display data ‘ Control data —>|<DD>
68 bits 10 bits 2bits

). |

(

ST UL

§X1XOX1XOXOXOX1XOXD137XD138X

BO B1 B2 B3 A0 A1 A2 A3

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

8 bits

Yorot{orea{re{ores{oreeoeoreroreeforesfomf o o f o o o oo Yoo ofofofofo)f1)o) t

64 bits 14 bits 2bits

EX 1o )1 T oY o) oJ 1 o) oaw Youd  Yomsfoeefoesnfoeefeeefoaeafoascesoesomdfeeeasepemcesoesfoanfoarfoz o Y o o o o f o [ 1 {1 )

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

8 bits

Note: DD is the direction data.

Display data <— Fixed data —> <DD>‘
72 bits 6 bits 2bits
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(2) When CL is stopped at the high level

CE

)

o Y1Xo Yoo o+ foJor Yoo -

Yos) ose) 057 pse){ pss){ pea) pe Y pea){es) 4 Des) Dee)De7)pee) 0 Nonjock poXp1) P2 pafpT)scBu) o f o f |

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address —>

8 bits

{

Display data Control data %LDD>

68 bits 10 bits 2bits

)

00000000 %N

Yoraa{oraa{ e ro{oroesprasforanfpranforeafpraafomfomsfomsf o X o ) o X o Jroofretfreafcrofcriferaf o { 1 ) |

8 bits

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

1

Display data Control data %LDD>

68 bits 10 bits 2bits

.

T Yol ToXo ol i Lofowfos

Yorot{ore{ore{ores{oee{oee{preroreaprssfomf o f oY oY oY o oo oo ofofofo o)1) o) ;

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

8 bits

Display data ‘ Fixed data %‘{)D>
64 bits 14 bits 2bits

0000000 C NN

Yoo e oo oo o{pafComfourfm) 0 f 0 K 0 {0 f 0 Y o f 1 {1

8 bits

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

Display data ‘e Fixed data %‘<DD>

Note: DD is the direction data.
¢ CCB address .......

* D1 to D272

* FCO to FC2
* CTO to CT2

||45H||
Display data

72 bits 6 bits 2bits

S68 pin and S69/0SCI pin state setting control data

Internal oscillator operating mode/external clock operating mode switching 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

Segment on/off control data

Normal mode/power-

saving mode control data

Common/segment output waveform frame frequency setting control data
Display contrast setting control data

No.A1687-13/35



LC75879PT

4. 1/3 duty (Simple mode transfer)

(1) When CL is stopped at the low level

CE |

.

)

oI Y1Xof+Jofofof+Jo or oo

Y os) s D57 pse){ pse){peo) pe) pea){ a3} e} des) dee) D6 ee) pes) noc) po) p1 ) P2 PaJ o) scBU) 0 f 0 )

‘BO B1 B2 B3 A0 A1 A2 A3

{

<— CCB address —>
8 bits

Display data ‘ Control data %LDD>
69 bits 9 bits 2bits

)

00000000

Yoroa{oras{prea{oran{oras{rea{orprsprenpraafpradfpresfpraaforan{oms{omfrofoutrealrelreafcroferiferaf o f 1 ) |

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

1

8 bits

Display data ‘eControI data%LDD>
72 bits 6 bits 2bits

'BO000000C T

oree{oron{oro{oroa o oot oane e panepenef oo 0 ¥ 0 Y 0 Y 0 {0 {0 {0 {0 {0 foJof o) 1) o)

) BO B1 B2 B3 A0 A1 A2 A3

8 bits

Note: DD is the direction data.

<—— CCB address —>|<— Display data ‘ Fixed data %LDD>

66 bits 12 bits 2bits
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(2) When CL is stopped at the high level

CE | L

o J1 o)1 o oY o)1) o Jorfoo  Yosefosefosr){oss)ose}pecyoet)osz)ossfoeypesyose osriosefpesfionfock oY1) p2 Y psforfscieul o Y o ) |

BO B1 B2 B3 A0 A1 A2 A3‘ ‘
<—— CCB address Display data Control data —>|<DD>
8 bits 69 bits 9 bits 2bits

M o1 oo o)1 X o Yorfor{  Yordoeoeepmougforngforfioepresoedprfororerepresbugpudrearefrealeroferiiera o 1
"|Bo B1 B2 B3 A0 A1 A2 A3‘

<——CCB address Display data <—Control data %‘<DD>
8 bits 72 bits 6 bits 2bits

:)(1)(0)(1)(0)(0)(0)(1)( o Jouglowg  Yoreo{ora{oregforeomnfaotfanefomeoesdomefomefoanf 0 Y 0 Y 0 Y o o o {0 {0 Yo oo o1 o]

BO B1 B2 B3 A0 A1 A2 A3

Display data Fixed data %LDDJ

<—— CCB address
8 bits 66 bits 12 bits 2bits

Note: DD is the direction data
* CCB address ............... “45H”
*D1toD207 ..cevvvviniinnis Display data
*DN S68 pin and S69/0OSCI pin state setting control data
*OC i Internal oscillator operating mode/external clock operating mode switching control data
*POtoP3 ... Segment output port/general-purpose output port switching control data
DT i 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
*SC o Segment on/off control data
*BU ... Normal mode/power-saving mode control data
*FCOtoFC2 ................. Common/segment output waveform frame frequency setting control data
*CTOtoCT2 ....ceneeeen Display contrast setting control data
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Serial Data Transfer Example
(1) 1/4 duty
e When 201 or more segments are used
All 352 bits of serial data must be sent.

8 bits 88 bits

< 1Jo]1]oJo o] 1]o}—p1]oe]  [oso[oe1]pee]oes]oe oss oes oer]oee] o [ o [ o [stofpsii]pse]ess[est[exe[on]oc] po[pi ] p2] ps[or]sc]Bu] 0 [ 0 ]«
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]oJo o] 1]oFoss[on]  [ousores]orenoreoragorssorsoreeloree] o [ o o o [ o o [ o] o [ero[eri]pr]prsrao]rct[rea]croferi]ere] o ] 1]
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]oJo o] 1 oF{purfored  [oroeforer]orseloresfoase] o [0 [ 0 ] o [wiowi1[wiz[uwralwra]wis[wao]wes [wae[waslwae]was[wao]wsi [wee[waslwsalwss] 1] o ] <
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]oJo o] 1]o oo [oos]oost[oese]oeseloasdoassoaseloostoeseloeesloereoarifoare] 0 [o [0 [oJoofo]oJo oo o o o]1]1]
BO B1 B2 B3 A0 AT A2 A3

e When fewer than 201 segments are used
The 264 bits of serial data must be sent.

However, the serial data shown below (the D1 to D200 display data and the control data) must always be sent.
8 bits 88 bits

< 1Jo]1]oJoJo]1]o}—or]o2]  Jose[os]oee]oes]oe oss oss oe7]oce] o [ o [ o [rstoesti]pse]ess[ese[exe[on]oc] po[p1]p2] s oT[sc]eu] 0 [ 0 |4
BO B1 B2 B3 A0 A1 A2 A3

|—{ 1Jo]1]oJoJo]1]of—oss]on]  Jorspras]oreeforaoregoragorsoreeloree o [ o o [ o] o o] o [eraferi]pre]prsrao]ret[reafcoferi]ere] o | 1]
BO B1 B2 B3 A0 A1 A2 A3

|—{ 1Jo]1]oJofo]1]o oot  oroeforrforeelorssloand o o [ o ] o Jwiofwi]wiefwta[uwte]wrs]wao]warwae[was[uwas was]waolwa[wae] was[uwas wss[ 1 ] o |
BO B1 B2 B3 A0 A1 A2 A3

2. 1/3 duty
All 264 bits of serial data must be sent.

8 bits 88 bits

< 1Jo]1]oJo o] 1]oF—o1]o2]  [oso[oe1]pee]oes]os oss oss[oer]oee]oes] o [ o [stofesti]eseess[ese exe[on]oc] po[p1]p2] ps[oT]sc]eu] 0 [ 0 ]«
BO B1 B2 B3 A0 A1 A2 A3

|—{ 1Jo]1]oJo o1 oFonfon]  [ouspraaforetoredoragorsorsloreeloreroresforssorafor o | o [ o [ o [ero[er]pra]pra]reo]rct[rea[croferifere] o [ 1]
BO B1 B2 B3 A0 A1 A2 A3

|—{ 1Jo]1]oJo o1 o F—{oudoe]  [oot]ooveloouefoondfoasfoassforr] o ] o Jwtofwi1[wie[uwtalwre]wis wao]weswaa[was[wae was]waolwst[wae[was wselwas] 1 o ]
BO B1 B2 B3 A0 AT A2 A3

No.A1687-16/35



LC75879PT

3. 1/4 duty (Simple mode transfer)
e When 201 or more segments are used
All 320 bits of serial data must be sent.

8 bits 80 bits

< 1Jo]1]oJo o] 1]o}—o1]o]  [os]oss]pss]oss]ose[os[oss]oso] oeo] et o2  ss oes[oes] pes e ose] o [on]oc]popi]p2]Ps[or]sc]u] 0 [ o]«
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]oJo o1 oFoss[on]  pradprerorezpredoreorasorsoreroreelprasorsaorsipreeoreeoredorasforss] o [ o o ] o Jreo]ret[reafcroferifere] o [ 1]
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jof1]oJo o1 o]  [resforesloranorsroregoresorosorss]oreeloraroregforeeloan] 0 [0 [o Jo o Jo o] oJo o oo o]0 1]o]4
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]o o o] 1]o}—oentfoen] [oase]oasefoest]oessloasefoest[oase]oase]oese]oesoaseoass[oass]oeespasspasroassosfparofoertfoer] o [0 Jo [0 o Jo [ 1] 1]
BO B1 B2 B3 A0 AT A2 A3

e When fewer than 201 segments are used
Either 160 or 240 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 D136 display data and the control data) must always be sent.

8 bits 80 bits
<{1Jo]1]oJo o] 1]o}—o1]o]  [os[oss]ost]oss ose]os[oss[oso]oeo] et [oe2 s e oes] pes] e o] o [on]oc]pop1[p2]ps[or[sc]eu] 0 [ o]
BO BT B2 B3 A0 A1 A2 A3 é‘

|—{ 1Jo]1]oJo o1 ooss[on]  [ouprerorepredoreoraforsorerpreaprasoraoforsipreeoresforedorasforse] o [ o o ] o Jreo]ret[rea[croferi]ere] o [ 1]
BO B1 B2 B3 A0 AT A2 A3

4. 1/3duty (Simple mode transfer)
e When 142 or more segments are used
All 240 bits of serial data must be sent.

8 bits 80 bits

< 1Jo]1]oJo o1 oF—o1]oe]  [os[oss]ost]oss]ose[os[ossose] oeo] et 62  oss oes oes] oes  oer ose oss [on]oc] po [ p1 [ 2 s [oT[sc]Bu] 0 [ 0 ] <
BO B1 B2 B3 A0 AT A2 A3

|—{ 1Jo]1]oJo o1 o propr]  [peiprpredordorouourpreeprasraprsiorpreslpradprasprorsorsores]oudoretroo]ret reafcro]er]ere] o [ 1]
BO B1 B2 B3 A0 AT A2 A3

|—{1|o|1|o|o|o|1|o|—|D142|D143|

BO B1 B2 B3 A0 A1 A2 A3

" |prsa]oto4|orss]orse|oror|ores]ros|ozno oaot][pasefpans pasdpauslpeosloasr] 0 [0 [0 [0 [0 0o ]ofoo]ofo]1]0]

e When fewer than 142 segments are used
The 160 bits of serial data must be sent.
However, the serial data shown below (the D1 to D141 display data and the control data) must always be sent.

8 bits 80 bits
<{1Jo]1]oJo o] 1]o}—{o1]oa]  [osa]oss]oss]vss]nse]os7[oss[ose] eo] et ez  osa e oes] pes] et e ose [ on[oc] po [ p1 [ P2 3 [ oT[sc Bu] 0 [ 0]
BO B1 B2 B3 A0 A1 A2 A3 é‘

|—{ 1Jof1]oJo o1 o—propr]  [ouprezloeoredoresoraorroreeoresforaoforsiorseores]oredorasforasforsrorsgorasloranforet]roo]ret ez cro[eri]ere] o | 1]
BO B1 B2 B3 A0 A1 A2 A3
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Control Data Functions

(1) PS10 and PS11, PS2 to PS4 ... General-purpose output port (P1 to P4) function setting control data
These control data bits set the general-purpose output function (High or low level output), clock output function or
PWM 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 P4 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.

PS10 PS11 General-purpose output port (P1) function
0 0 General-purpose output function (High or low level output )
1 0 Clock output function (Clock frequency : fosc/2, fok/2 )
0 1 Clock output function (Clock frequency : fosc/8, fok/8 )
1 1 PWM output function (Support for PWM data W10 to W15)
PS2 General-purpose output port (P2) function
0 General-purpose output function (High or low level output )
1 PWM output function (Support for PWM data W20 to W25)
PS3 General-purpose output port (P3) function
0 General-purpose output function (High or low level output )
1 PWM output function (Support for PWM data W30 to W35)
PS4 General-purpose output port (P4) function
0 General-purpose output function (High or low level output )
1 PWM output function (Support for PWM data W10 to W15)

(2) EXF ... External clock operating frequency setting control data
This control data bit sets the operating frequency of the external clock which input into the OSCI pin, when the
external clock operating mode (OC="1") is set. However, be careful of setting the fCg1=300[kHz]typ when the
external clock operating mode (OC="1") is set in the case of the simple mode transfer forcibly. In addition, this data
is effective only when external clock operating mode (OC="1") is set.

EXF External clock operating frequency fck[kHz]
0 fok1=300[kHz] typ
1 fok2=38[kHz] typ

(3) DN ... S68 pin and S69/0SCI pin state setting control data
This control data bit sets state of the S68 pin and the S69/0SCI pin.

DN Number of display segments Pin state
1/4 duty 1/3 duty S68 S69/0SClI
0 Up to 264 segments Up to 201 segment “L"(Vss) “L"(Vgg)/OSCI
1 Up to 272 segments Up to 207 segment S68 S69/0SCl
Note: "L" (VSS) : Low (Vss) level output
S68 : Segment output

"L" (V§S)/OSCI : Low (VSsS) level output in internal oscillator operating mode (OC=0)
External clock input in external clock operating mode (OC=1)

S69/0SCI : Segment output in internal oscillator operating mode (OC=0)
External clock input in external clock operating mode (OC=1)
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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 (S69/0SCI) state
0 Internal oscillator operating mode S69
1 External clock operating mode OSClI

Note: S69 : Segment output
OSCI : External clock input

(5) 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 S8/P8

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
0 0 0 0 S1 S2 S3 S4 S5 S6 S7 S8
0 0 0 1 P1 S2 S3 S4 S5 S6 S7 S8
0 0 1 0 P1 P2 S3 S4 S5 S6 S7 S8
0 0 1 1 P1 P2 P3 S4 S5 S6 S7 S8
0 1 0 0 P1 P2 P3 P4 S5 S6 S7 S8
0 1 0 1 P1 P2 P3 P4 P5 S6 S7 S8
0 1 1 0 P1 P2 P3 P4 P5 P6 S7 S8
0 1 1 1 P1 P2 P3 P4 P5 P6 P7 S8
1 0 0 0 P1 P2 P3 P4 P5 P6 P7 P8

Notel: Sn(n=1 to 8): Segment output ports
Pn(n=1 to 8): General-purpose output ports

Note2: When are setting (P0O,P1,P2,P3)=(1,0,0,1), (1,0,1,0), (1,0,1,1) and (1,1,X,X), the all P1/S1 to P8/S8 output
pins selects the segment output port. X: don’t care

The table below lists the correspondence between the display data and the output pins when these pins are selected
to be general-purpose output ports (general-purpose output function).

Output pin Correspondence display data
1/4 duty 1/3 duty

S1/P1 D1 D1

S2/P2 D5 D4

S3/P3 D9 D7
S4/P4 D13 D10
S5/P5 D17 D13
S6/P6 D21 D16
S7/P7 D25 D19
S8/P8 D29 D22

For example, if the circuit is operated in 1/4 duty and the S4/P4 output pin is selected to be a general-purpose output
port and is set general-purpose output function, the S4/P4 output pin will output a high level when the display data
D13 is 1, and will output a low level when D13 is 0.

(6) DT ... 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive switching control data
This control data bit selects either 1/4-duty 1/3-bias drive or 1/3-duty 1/3-bias drive.

DT Drive scheme The COM4/S67 pin state
0 1/4-duty 1/3-bias drive COM4
1 1/3-duty 1/3-bias drive S67

Note: COM4 : Common output
S67 : Segment output
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(7) SC ... Segment on/off control data
This control data bit controls the on/off state of the segments.

SC Display state
0 On
1 Off

Note that when the segments are turned off by setting SC to 1, the segments are turned off by outputting segment off
waveforms from the segment output pins.

(8) BU ... Normal mode/power-saving mode control data
This control data bit selects either normal mode or power-saving mode.
BU Mode

0 Normal mode

Power saving mode
In this mode, the internal oscillator circuit stops oscillation (the S69/0OSCI pin is configured for segment output) if the IC is
in the internal oscillator operating mode (OC=0) and the IC stops receiving external clock signals (the S69/0SCI pin is
1 configured for external clock input) if the IC is in the external clock operating mode (OC=1).
The common and segment output pins go to the Vgg level. However, the S1/P1 to S8/P8 output pins can be used as
general-purpose output ports under the control of the data bits PO to P3.
(The general-purpose output port P1 to P4 can not be used as clock output or PWM output).

(9) 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 fCcg2=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 O, (The control data OC is 1 and EXF is 0,
fosc=300[kHz] typ) fck1=300[kHz] typ)
0 0 0 0 fosc/1536 fok1/1536
1 0 0 fosc/1408 fok1/1408
0 1 0 0 fosc/1280 fok1/1280
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 fok 1/640
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
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(10) 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]
Internal oscillator External clock External clock
operating mode operating mode operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHZ] typ) and EXF is O, and EXF is 1,
fck1=300[kHz] typ) fok2=38[kHz] typ)

1 1 0 fosc/6144 fck1/6144 fck2/768
1 1 1 fosc/4608 fck1/4608 fck2/576
0 0 0 fosc/3072 fck1/3072 fok2/384
0 0 1 fosc/2304 fok1/2304 fck2/288
0 1 0 fosc/1536 fck1/1536 fok2/192
0 1 1 fosc/1152 fck1/1152 fck2/144
1 0 0 fosc/768 fck1/768 fck2/96

Note: When is setting (FCO,FC1,FC2)=(1,0,1), the frame frequency is same as frame frequency at the time of the

(FCO,FC1,FC2)=(0,0,0) setting (fosc/3072, fCK1/3072, fCK2/384).

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

These control data bits set display contrast.

CTO to CT2: Sets the display contrast (7 steps)

CTO0 CT1 CT2 LCD drive 3/3 bias voltage Vpp0 level
0 0 0 1.00Vpp=Vpp-(0.05Vpp*0)
1 0 0 0.95Vpp=Vpp-(0.05Vppx*1)
0 1 0 0.90Vpp=Vpp-(0.05Vppx*2)
1 1 0 0.85Vpp=Vpp-(0.05Vppx*3)
0 0 1 0.80Vpp=Vpp-(0.05Vppx*4)
1 0 1 0.75Vpp=Vpp-(0.05Vppx5)
0 1 1 0.70Vpp=Vpp-(0.05Vppx*6)

Note: When is setting (CT0,CT1,CT2)=(1,1,1), the LCD drive 3/3 bias voltage VDDO 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.
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(12) W10 to W15, W20 to W25, W30 to W35

the simple mode transfer, these control data bits become invalid.

...... PWM data of the PWM output
These control data bits set the pulse width of the PWM output P1 to P4. 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

Wno | Wi | wn2 | wn3 | wna | wns | Uisewidthof Wno | wn1 | wn2 | wn3 | wna | was | Pusewidthof
PWM output PWM output
0 0 0 0 0 0 (1/64)xTp 0 0 0 0 0 1 (33/64)xTp
1 0 0 0 0 0 (2164)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 (4164)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 (44/64)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 (24164)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: W10 to W15 ... PWM data of the output pin S1/P1 and S4/P4 1
W20 to W25 ... PWM data of the output pin S2/P2 Tp= 5~
W30 to W35 ... PWM data of the output pin S3/P3
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Display Data and Output Pin Correspondence (1/4 Duty)

Output pin COoM1 COM2 COM3 COom4 Output pin COoM1 COM2 COM3 COM4
S1/P1 D1 D2 D3 D4 S35 D137 D138 D139 D140
S2/P2 D5 D6 D7 D8 S36 D141 D142 D143 D144
S3/P3 D9 D10 D11 D12 837 D145 D146 D147 D148
S4/P4 D13 D14 D15 D16 S38 D149 D150 D151 D152
S5/P5 D17 D18 D19 D20 S39 D153 D154 D155 D156
S6/P6 D21 D22 D23 D24 S§40 D157 D158 D159 D160
S7/P7 D25 D26 D27 D28 S41 D161 D162 D163 D164
S8/P8 D29 D30 D31 D32 842 D165 D166 D167 D168

S9 D33 D34 D35 D36 S43 D169 D170 D171 D172
$10 D37 D38 D39 D40 S44 D173 D174 D175 D176
S11 D41 D42 D43 D44 S§45 D177 D178 D179 D180
S$12 D45 D46 D47 D48 S46 D181 D182 D183 D184
S13 D49 D50 D51 D52 S47 D185 D186 D187 D188
S14 D53 D54 D55 D56 S48 D189 D190 D191 D192
S$15 D57 D58 D59 D60 S§49 D193 D194 D195 D196
S16 D61 D62 D63 D64 S50 D197 D198 D199 D200
S17 D65 D66 D67 D68 S51 D201 D202 D203 D204
S18 D69 D70 D71 D72 852 D205 D206 D207 D208
S19 D73 D74 D75 D76 S53 D209 D210 D211 D212
S§20 D77 D78 D79 D80 S54 D213 D214 D215 D216
S21 D81 D82 D83 D84 S55 D217 D218 D219 D220
8§22 D85 D86 D87 D88 856 D221 D222 D223 D224
S23 D89 D90 D91 D92 S57 D225 D226 D227 D228
S24 D93 D94 D95 D96 S58 D229 D230 D231 D232
S§25 D97 D98 D99 D100 S§59 D233 D234 D235 D236
S26 D101 D102 D103 D104 S60 D237 D238 D239 D240
827 D105 D106 D107 D108 S61 D241 D242 D243 D244
S28 D109 D110 D111 D112 S62 D245 D246 D247 D248
S§29 D113 D114 D115 D116 S63 D249 D250 D251 D252
S30 D117 D118 D119 D120 S64 D253 D254 D255 D256
S31 D121 D122 D123 D124 S65 D257 D258 D259 D260
8§32 D125 D126 D127 D128 S66 D261 D262 D263 D264
S33 D129 D130 D131 D132 S68 D265 D266 D267 D268
S34 D133 D134 D135 D136 S69/0SCI D269 D270 D271 D272

Note: This table assumes that pins S1/P1 to S8/P8 and S69/0OSCI are configured for segment output.
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For example, the table below lists the output states for the S21 output pin.

Display data
D81 D82 D83 D84 Output pin (S21) state
0 0 0 0 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are off.
0 0 0 1 The LCD segment corresponding to COM4 is on.
0 0 1 0 The LCD segment corresponding to COM3 is on.
0 0 1 1 The LCD segment corresponding to COM3 and COM4 are on.
0 1 0 0 The LCD segment corresponding to COM2 is on.
0 1 0 1 The LCD segment corresponding to COM2 and COM4 are on.
0 1 1 0 The LCD segment corresponding to COM2 and COM3 are on.
0 1 1 1 The LCD segments corresponding to COM2, COM3, and COM4 are on.
1 0 0 0 The LCD segment corresponding to COM1 is on.
1 0 0 1 The LCD segment corresponding to COM1 and COM4 are on.
1 0 1 0 The LCD segment corresponding to COM1 and COMS3 are on.
1 0 1 1 The LCD segments corresponding to COM1, COM3, and COM4 are on.
1 1 0 0 The LCD segment corresponding to COM1 and COM2 are on.
1 1 0 1 The LCD segments corresponding to COM1, COM2, and COM4 are on.
1 1 1 0 The LCD segments corresponding to COM1, COM2, and COMS3 are on.
1 1 1 1 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are on.
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Display Data and Output Pin Correspondence (1/3 Duty)

Output pin COM1 COoM2 COM3 Output pin COM1 COoM2 COM3
S1/P1 D2 D3 S36 D106 D107 D108
S2/P2 D5 D6 S37 D109 D110 D111
S3/P3 D8 D9 S38 D112 D113 D114
S4/P4 D11 D12 S39 D115 D116 D117
S5/P5 D14 D15 S40 D118 D119 D120
S6/P6 D17 D18 S41 D121 D122 D123
S7/P7 D20 D21 S42 D124 D125 D126
S8/P8 D23 D24 S43 D127 D128 D129

S9 D26 D27 S44 D130 D131 D132

S10 D29 D30 S45 D133 D134 D135
S11 D32 D33 S46 D136 D137 D138
S12 D35 D36 S47 D139 D140 D141
S13 D38 D39 S48 D142 D143 D144
S14 D41 D42 S49 D145 D146 D147
S15 D44 D45 S50 D148 D149 D150
S16 D47 D48 S51 D151 D152 D153
S17 D50 D51 S52 D154 D155 D156
S18 D53 D54 S53 D157 D158 D159
S19 D56 D57 S54 D160 D161 D162
S20 D59 D60 S55 D163 D164 D165
S21 D62 D63 S56 D166 D167 D168
S22 D65 D66 S57 D169 D170 D171
S23 D68 D69 S58 D172 D173 D174
S24 D71 D72 S59 D175 D176 D177
S25 D74 D75 S60 D178 D179 D180
S26 D77 D78 S61 D181 D182 D183
S27 D80 D81 S62 D184 D185 D186
S28 D83 D84 S63 D187 D188 D189
S29 D86 D87 S64 D190 D191 D192
S30 D89 D90 S65 D193 D194 D195
S31 D92 D93 S66 D196 D197 D198
S32 D95 D96 S67/COM4 D199 D200 D201
S33 D98 D99 S68 D202 D203 D204
S34 D100 D101 D102 S69/0SCI D205 D206 D207
S35 D103 D104 D105

Note: This table assumes that pins S1/P1 to S8/P8, S67/COM4 and S69/0OSCI are configured for segment

output.

For example, the table below lists the output states for the S21 output pin.

Display data Output pin (S21) state
D61 D62 D63

0 0 0 The LCD segments corresponding to COM1, COM2, and COM3 are off.
0 1 The LCD segment corresponding to COM3 is on.

0 1 0 The LCD segment corresponding to COM2 is on.

0 1 1 The LCD segment corresponding to COM2 and COM3 are on.

1 0 0 The LCD segment corresponding to COM1 is on.

1 0 1 The LCD segment corresponding to COM1 and COM3 are on.

1 1 0 The LCD segment corresponding to COM1 and COM2 are on.

The LCD segments corresponding to COM1, COM2, and COM3 are on.
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Output Waveforms (1/4-Duty 1/3-Bias Drive Scheme)

fo[Hz]
] — VbDO
cowm Eg apl 7= voo!
— VDD
|| || || Ry
N N M| = veee
COM2 J’_I ’—I H — Vpp1
| | — oo
— — 0oV
N’ —
— VpD!
cows Hpl gl L Ve
— oV
— VppO
— VpD!
COM4
Hplgl gigh I
— oV
— VpDO
LCD driver output when all LCD segments — Vpp1
corresponding to COM1, COM2, COM3, and —‘ u’_‘ u’_‘ L — Vpp2
COM4 are off. — oV
— VbDO
LCD driver output when only LCD segments —‘ —‘ —‘ — Vpp1
corresponding to COM1 are on. u’_‘ u’_‘ L — Vpp2
— — oV
. ] ] — — VbpO
LCD driver output when only LCD segments _‘ \_‘ \_‘ — Vppt
corresponding to COM2 are on. \_“_ \_“_ H\_ — Vpp2
— oV
. BER BER — [ — VbpO
LCD driver output when LCD segments — Vpp
corresponding to COM1 and COM2 are on. — Vpp2
— — — — oV
— VbpO
LCD driver output when only LCD segments — Vpp1
corresponding to COM3 are on. —“_ﬂ_‘ |_ u’_‘L“_ u’_“_ — Vpp2
— oV
B B | vooo
LCD driver output when LCD segments \_‘ \_‘ \_‘ — Vpp1
corresponding to COM1 and COM3 are on. \_“_ H\_ L — Vpp2
— — oV
] ] — — VDDO
LCD driver output when LCD segments _‘ — Vpp
corresponding to COM2 and COM3 are on. H\_ H\_ H\_ — Vpp2
— — — oV
1 [ 1 [ — 1 — Vbpo
LCD driver output when LCD segments — Vpp1
corresponding to COM1, COM2, and COM3 — Vpp2
are on. — _— _— I — - — oV
— VppO
LCD driver output when only LCD segments — Vppt
corresponding to COM4 are on. _‘u’_‘u’_‘ u’_‘u’_‘ u’_‘\_ — Vpp2
— oV
B B — — Vooo
LCD driver output when LCD segments _‘ — Vpp
corresponding to COM2 and COM4 are on. H\_ H\_ H\_ — Vpp2
— oV
1 [ 1 [ — 1 — Vbpo
LCD driver output when all LCD segments — Vpp1
corresponding to COM1, COM2, COM3, and — Vpp2
COM4 are on. — L I - - — oV
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Control data

Common/segment output waveform frame frequency fo[Hz]

Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHz] typ) and EXF is 0, fok1=300[kHz] typ) and EXF is 1, fck2=38[kHz] typ)
1 1 0 fosc/6144 fok1/6144 fok2/768
1 1 1 fosc/4608 fok1/4608 fok2/576
0 0 0 fosc/3072 fck1/3072 fok2/384
0 0 1 fosc/2304 fck1/2304 fok2/288
0 1 0 fosc/1536 fck1/1536 fok2/192
0 1 1 fosc/1152 fok1/1152 fok2/144
1 0 0 fosc/768 fok1/768 fok2/96

Note: When is setting (FC0,FC1,FC2)=(1,0,1), the frame frequency is same as frame frequency at the time
of the (FCO,FC1,FC2)=(0,0,0) setting (fosc/3072, fck 1/3072, fCcK2/384).
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Output Waveforms (1/3-Duty 1/3-Bias Drive Scheme)

fo[Hz]

VpD2
— oV

] N N e

con HmuH HﬂuH g
N N 1
CoM2 JH Hﬂurl HWHH JT : Z\?Dz

com _Iﬂurlr rlﬂuHr Hﬂurr E e

Vpp2
|| || v
— VppO
LCD dri tput wh I LCD t _
corresponding to COM1. COM, and GOM3 1ML rLrLrurr — ygg;
are off.
— 0V

— VppO
LCD driver output when only LCD segments —“_‘ —“_‘ —“_‘ N

Vpp1
corresponding to COM1 are on. u’_ — Vpp2

[ — ov

— VppO
LCD driver output when only LCD segments —‘ —‘ —“_ — Vppf
corresponding to COM2 are on. —“_“_ L — Vpp2

— oV

— — — — VpDO
LCD driver output when LCD segments —“_“—‘ —“_“—‘ —“_ — Vpp1

corresponding to COM1 and COM2 are on. L — Vpp2
— — oV

THuHHL EX%&

LCD driver output when only LCD segments

corresponding to COM3 are on. —“_ﬂ_“_‘

— — — VbDO

LCD driver output when LCD segments —‘ —‘ —‘ — Vpp

corresponding to COM1 and COM3 are on. \_‘ \_‘ \_‘ — Vpp2
_ L) L L) L L W

— — — — VpDO

LCD driver output when LCD segments —‘ —‘ — Vpp1

corresponding to COM2 and COMS3 are on. —“_‘ \_‘ \_‘ — Vpp2
L] L L] L [ S

/M — Vppo

LCD driver output when all LCD segments — Vpp

corresponding to COM1, COM2,and COM3 — VpDp2
are on. oV
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Control data Common/segment output waveform frame frequency fo[Hz]
Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHz] typ) and EXF is 0, fock1=300[kHz] typ) and EXF is 1, fck2=38[kHz] typ)
1 1 0 fosc/6144 fck1/6144 fck2/768
1 1 1 fosc/4608 fok1/4608 fck2/576
0 0 0 fosc/3072 fck1/3072 fck2/384
0 0 1 fosc/2304 fck1/2304 fck2/288
0 1 0 fosc/1536 fck1/1536 fck2/192
0 1 1 fosc/1152 fck1/1152 fck2/144
1 0 0 fosc/768 fok1/768 fok2/96

Note: When is setting (FCO,FC1,FC2)=(1,0,1), the frame frequency is same as frame frequency at the time of the
(FCO0,FC1,FC2)=(0,0,0) setting (fosc/3072, fcg1/3072, fck2/384).

PWM output port waveforms

E — VbD
P1/P4 | J J
! — Vss
; (56/64)xTp : (56/64)xTp ;
: —— — VoD
(1) P2 '
— — Vss
g (48/64)xTp g (48/64)xTp g
5 : ] — VDD
P3 :
. . . — Vss
] (40/64)xTp | (40/64)xTp |
' ' — Vpp
P1/P4 < <
: . . — Vss
; (8/64)xTp! (8/64)xTp!
i — VDD
(2) P2 ; «— <~ v
; (16/64)xTp! (16/64)xTp! SS
i — VpD
P3 ; <~ <~ oy
(24/64)xTp; (24/64)xTp; SS
: ' ] — VDD
PIP4 | < N - 9
—_— . . — Vss
| (32/64)xTp! (32/64)xTp!
: — VDD
(3) P2 ! <« > «~— >
—_— — Vss
! (32/64)xTp! (32/64)xTp!
i — VDD
P3 ; < N D —
" . . — Vss
: (32/64)xTp; (32/64)xTp;
| | | oo
' Tp ' Tp ' P~
Control data PWM output
W10 | W11 | W12 | w13 | w14 | W15 | w20 | w21 | w22 | w23 | w24 | w2s | w30 | w31 | w32 | w33 | wa4 | was | waveforms
1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 (1)
1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 (2)
1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 3)
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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

fosc=300[kHz] typ) EXF is 0, fc1=300[kHz] typ)
0 0 0 0 fosc/1536 fck1/1536
1 0 0 0 fosc/1408 fck1/1408
0 1 0 0 fosc/1280 fck1/1280
1 1 0 0 fosc/1152 fock1/1152
0 0 1 0 fosc/1024 fck1/1024
1 0 1 0 fosc/896 fck1/896
0 1 1 0 fosc/768 fck1/768
1 1 1 0 fosc/640 fck1/640
0 0 0 1 fosc/512 fck1/512
1 0 0 1 fosc/384 fck1/384
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).

Clock output waveforms

P1

X: don’t care

J

Control data Clock frequency of clock output P1
PS10 PS11 fc(=1/Tc)[Hz]
Tcl2 —— 1 0 Clock output function (fosc/2, fck/2)
Tc 0 1 Clock output function (fosc/8, fck/8)
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Display Control and the INH Pin

Since the LSI internal data (1/4 duty : the display data D1 to D272 and the control data, 1/3 duty : the display data D1 to
D207 and the control data) is undefined when power is first applied, applications should set the INH pin low at the same
time as power is applied to turn off the display (This sets the S1/P1 to S8/P8, S9 to S66, COM1 to COM3, COM4/S67,
S68, and S69/0SCI pins to the Vg§ level.) and during this period send serial data from the controller. The controller
should then set the INH pin high after the data transfer has completed. This procedure prevents meaningless display at
power on (See Figure 5, Figure 6, Figure 7 and Figure 8.)

(1)1/4 duty

Internal data

Internal data

—

Internal data (D201 to D272)

(2) 1/3 duty

Internal data

Internal data

Internal data

t1 t2
| R 5
VpD
INH *_
Vi1
>t |«
CE /A A e
] S (g R
< Display data and control >
D1 to D68, PS10, PS11, data transferred %
PS2 to PS4, EXF, DN, OC, Undefined >< Defined Undefined
PO to P3, DT, SC, BU R
-— )).
D69 to D136, PFO to PF3, - — )
Internal data |FCO to FC2, CTO to CT2 :| Undefined >< Defined ) Undefined
(D137 to D200, W10 to W15, . — .
W20 to W25, W30 to W35 ] Undefined >< Defined . Undefined
Undefined Defined Undefined
1
Note: t1>1ms
) t2>0
[Figure 5] tc ... 10us min
2
‘ t1 ) t
VDD W}
INH —
Vi1
> fc |«
CE
Dispiay data and control Ay
isplay data and contro h
(D1 to D69, PS10, PS11, < data transferred > 2
PS2 to PS4, EXF, DN, OC,| Undefined >< Defined Undefined
PO to P3, DT, SC, BU t
— )).
D70 to D141, PFO to PF3, , X Defined | Undefined
LFCO to FC2, CTO to CT2 ] Undefined "
(D142 to D207, W10 to W15, : XDefined?f Undefined
W20 to W25, W30 to W35 ] Undefined "
Note: t1>1ms
t2>0
[Figure 6] tc ... 10us min
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(3)1/4 duty (Simple mode transfer)

t1 t2
‘ )
VbD
INH =
ViL
> fc |«
CE
S gy W Vit ,
< Display data and control >

data transferred R

)]
Internal data | D1to D68, DN, OC, ] - Defined - -
[ PO to P3, DT, SC, BU Undefined X X Undefined

1€

N
Internal data [ D69 to D136, ] Undefined \ Defined Undefined
FCO to FC2, CTO to CT2 ]
Internal data (D137 to D200) Undefined X Definad Undefined
it
)L
Internal data (D201 to D272) Undefined XDefined ) Undefined
it
Note: t1>1ms
t2>0
[Figure 7] tc ...10us min
(4)1/3 duty (Simple mode transfer)
t1 t2
‘ ))
W}
VDD
NA "
Vi1
> fc |«
CE / i 7 dh i viLt
Display data and control h
oc < pd::i\'tla transferred > N
D1 to D69, DN " N )
’ ’ ’ : Defined f
Internal data [PO to P3, DT, SC, BU ] Undefined >< . Undefined
D70 to D141 &
Internal data ’ ] . i
[FCO to FC2, CTO to CT2 ] Undefined X Defined | Undefined
Internal data (D142 to D207) Undefined ><Defined ¢ Undefined
it
Note: t1>1ms
t2>0
[Figure 8] tc ...10us min
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Notes on Controller Transfer of Display Data

When using the LC75879PT in 1/4 duty, applications transfer the display data (D1 to D272) in four operations,
and in 1/3 duty, they transfer the display data (D1 to D207) in three operations. In either case, applications
should transfer all of the display data within 30 ms to maintain the quality of displayed image.

S$69/0SCI Pin Peripheral Circuit

(1) Internal oscillator operating mode (control data OC=0)
Connect the S69/0SCI pin to the LCD panel when the internal oscillator operating mode is selected.

OSCI/S69 —>To LCD panel

(2) External clock operating mode (control data OC=1)
When the external clock operating mode is selected, insert a current protection resistor Rg (2.2 to 22kQ) between
the S69/0SCI pin and external clock output pin (external oscillator). Determine the value of the resistance according
to the 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 WV OSCI/S69
Rg

External oscillator

Note: Allowable current value at external clock output pin > XRDgL

(3) Unused pin treatment
When the S69/0SCI pin is not to be used, select the internal oscillator operating mode (setting control data OC to 0)

to keep the pin open.

OSCl/s69 — > OPEN

P1 to P4 pin peripheral circuit
It is recommended the circuit shown below be used to adjust the brightness of the LED backlight using the PWM output
P1 to P4

+5V

LED
4’4

P1to P4
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Sample Application Circuit 1

1/4 Duty, 1/3Bias

General-purpose

(P1 ); output ports
% Used for functions
; such as backlight
(P8) control
5 —>—e VDD CcOoM1
COM2
Vpp1 CcoM3 _
S67/COM4 £
(4]
l — VDD2 P1/S1 E
c c P2/S2 &
e 1
' ' N
P8/S8 L
9> E)
C20.047yF . ! =
: : 2
il i ®
1 . Q
— INH ! 8
From the S CE " S66 S -
controller cL S68
e DI *4 OSCl/s69 ——>

*3 The pins to be connected to the controller (CE, CL, DI, ﬁ) can handle 3.3V or 5V.

*4 Connect the S69/0OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg (2.2 to 22kQ) between the S69/0SCI pin and external clock output pin (external oscillator) in the
external clock operating mode (see “S69/OSCI Pin Peripheral Circuit”).

Sample Application Circuit 2

1/3 Duty, 1/3 Bias

General-purpose

(P1). output ports
_ P2), .
; Used for functions
: such as backlight
(P8) control
5y —> VDD COM1
COM2
Vpp1 COM3 -
P1/S1 ‘ac'J'
I VbD2 P2/S2 E
c_—c , g 2
; ; Vss P8/S8 5
N
S — L
, 1 %
C20.047yF g ; =
1 ' [)
Il ' c
H 1 ®©
i o
—

— INH S66——>| 8
Fromthe —> CE g COM4/S67 —> -
controller __> CL s68 }b—

— DI *4 0OSCl/S69 —————>

*3 The pins to be connected to the controller (CE, CL, DI, INH) can handle 3.3V or 5V.

*4 Connect the S69/0OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg (2.2 to 22k€2) between the S69/0OSCI pin and external clock output pin (external oscillator) in the external
clock operating mode (see “S69/0OSCI Pin Peripheral Circuit”)
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

H Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

B Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of May, 2010. Specifications and information herein are subject
to change without notice.
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