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Overview

L C75805PE isthe 1/1 to 1/4 duty general-purpose LCD display driver with the LED driver to use for the instrument
panel display by control with the controller. In addition, LC75805PE is able to drive up to 48 LED and LCD of up to
140 segments directly, and has a built-in 7ch PWM function for brightness adjustment of LED. Furthermore, because of
built-in the oscillator circuit, it is possible to reduce external resister and capacitor for oscillation.

Features

e Switch of Static Drive, 1/2 Duty Drive, 1/3 Duty Drive and 1/4 Duty Drive can be controlled by serial data.
Static Drive (/1 Duty Drive) : Capable of driving up to 38 segments.

1/2 Duty Drive : Capable of driving up to 74 segments.
1/3 Duty Drive : Capable of driving up to 108 segments.
1/4 Duty Drive : Capable of driving up to 140 segments.

¢ Frame frequency of common and segment output waveform can be controlled by serial data.

e Turning on/off LED can be controlled by serial data. (Capable of driving up to 48 LED)

e Built-in 7ch PWM function for brightness adjustment of LED. (Resolution of 128 steps)

¢ Frame frequency of LED driver output waveform can be controlled by serial data.

e Seria datainput supports CCB format communication with the system controller. (Support 5V operation)

¢ Backup function and forced turning off all segments by power-saving mode can be controlled by serial data.

e Switch of the internal oscillator operating mode and the external clock operating mode can be controlled by serial
data.

* High generdlity, since display datais displayed directly without the intervention of a decoder circuit.

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

e Built-in Oscillator circuit (Built-in resister and capacitor for oscillation)

« CCB is ON Semiconductor® 'soriginal format. All addresses are managed
by ON Semiconductor® for this format.

» CCB isaregistered trademark of Semiconductor Components Industries, LLC.

ORDERING INFORMATION
See detailed ordering and shipping information on page 34 of this data sheet.

Semiconductor Components Industries, LLC, 2013

May, 2013 50113HK PC 20121031-S00003 No.A2119-1/34



LC75805PE

Specifications

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VbD -0.3to0 +6.5 \
Input voltage VNl CE, CL, DI, INH, OSCI -0.3t0+6.5 Y
Output voltage VouTtl S1 to S38, COM1 to COM4 -0.3to Vpp+0.3 v
VouT2 LD1 to LD48 -0.31t0 +35
Output current louTl S1to S38 300 pA
louT2 COM1 to COM4 3
louT3 LD1 to LD48 30 ™
Allowable power dissipation Pd max Ta=95°C 400 mw
Operating temperature Topr -40 to +95 °C
Storage temperature Tstg -55 to +150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

Allowable Operating Ranges a Ta=-40to +95°C, Vsg= 0V

Parameter Symbol Conditions - Ratings Unit
min typ max
Supply voltage VbD VbD 4.5 55 \
Input high-level voltage ViHl CE, CL, DI, INH 0.8Vpp 5.5 v
ViH2 oscCl 0.8Vpp 5.5
Input low-level voltage VL1 CE, CL, DI, INH 0 0.2Vpp v
VL2 OSClI 0 0.2Vpp

Output pull-up voltage Voup LD1 to LD48, Vpp = 4.5 to 5.5V 0 30 \VJ
External clock operating frequency | fck OSCI, External clock operating mode  [Fig 3] 100 300 600 kHz
External clock duty Dck OSCI, External clock operating mode  [Fig 3] 30 50 70 %
Data setup time tds CL, DI [Fig 1], [Fig 2] 160 ns
Data hold time tdh CL, DI [Fig 1], [Fig 2] 160 ns
CE wait time tcp CE, CL [Fig 1], [Fig 2] 160 ns
CE setup time tcs CE, CL [Fig 1], [Fig 2] 160 ns
CE hold time tch CE, CL [Fig 1], [Fig 2] 160 ns
High-level clock pulse width toH CL [Fig 1], [Fig 2] 160 ns
Low-level clock pulse width toL CL [Fig 1], [Fig 2] 160 ns
Rise time tr CE, CL, DI [Fig 1], [Fig 2] 160 ns
Fall time tf CE, CL, DI [Fig 1], [Fig 2] 160 ns
INH switching time tc NH, CE [Fig 4], [Fig 5], [Fig 6], [Fig 7] 10 us
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LC75805PE

Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameter Symbol Pin Conditions - Unit
min typ max
Hysteresis VH CE, CL, DI, INH 0.1Vpp \Y
Input high-level current IInl CE, CL, DI, INH V| =5.5V 5.0
|2 oscl V| =55V 5.0 wA
Input low-level current (T8 CE, CL, DI, INH V=0V 50
L2 OSCl V=0V -5.0 nA
Output OFF leak current IOFFH LD1 to LD48 Vo =30V 50 | pA
Output high-level voltage VoH1 S1to S38 lo =-20uA Vpp-0.9
VoH2 COM1to COM4 | Ig=-100pA Vpp-0.9 v
Output low-level voltage VoLl S1to S38 lo = 20uA 0.9
VoL2 COM1 to COM4 lo = 100uA 0.9 Y,
VoL3 LD1 to LD48 lo =20mA 0.25 0.5
Output middle-level Vmipl S1to S36 1/3 bias Ig = +20pA 2/3Vpp 2/3Vpp
voltage -0.9 +0.9
VMID2 S1to S36 1/3 bias Ig = +20pA 1/3Vpp 1/3Vpp
-0.9 +0.9
VmID3 COML1 to COM4 1/3 bias Ig = #100uA 2/13Vpp 2/13Vpp v
-0.9 +0.9
VmiD4 COML1 to COM4 1/3 bias Ig = £100pA 1/3Vpp 1/3Vpp
-0.9 +0.9
VMID5 | COM1, COM2 1/2 bias Ig = +100uA 1/2Vpp 12Vpp
-0.9 +0.9
Oscillator frequency fosc Oscillator circuit Internal oscillator operating mode 240 300 360 kHz
Current drain Ippl Vpp Power save mode 15
IpD2 Vpp Vpp = 5.5V
Output open, 750 1500
Internal oscillator operating mode
Ipp3 Vpp Vpp = 5.5V uA
Output open,
External clock operating mode
fck = 300kHz 750 1500
VIH2 = 0.9Vpp
V|L12=0.1Vpp

* Electrical Characteristics might be changed for the improvement without notice.
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LC75805PE

1. When CL is stopped at the low level.
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2. When CL is stopped at the high level.

CE

CL

DI

V|Hl]
)N

W}

N
(s
\ Vit
-

3. OSCI pin clock timing in external clock operating mode.
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Package Dimensions

unit : mm (typ)
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Block Diagram
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Pin Functions

Handling
Symbol Pin No. Function Active 110 when
unused
These are LED driver output pins that display the display data for LED transferred
LD1 to LD16 2to 17 . . . . . .
by serial data input, and high- voltage open-drain output pins. (Pull-up voltage is
LD17 to LD32 20 to 35 X » . X . X - (@) OPEN
30[V] maximum.) In addition, brightness adjustment of LED is possible by PWM
LD33 to LD48 381053 .
function, too.
com1 55 These are common driver output pins, and Frame frequency is fo [Hz].
COM2/S38 56 COM2/S38, COM3/S37 and COM4/S36 are possible to be used as the segment o OPEN
COM3/S37 57 output by control data.
COM4/S36 58
These are segment output pins that display the display data for LCD transferred by
S35to S1 59 to 93 } ) - (e} OPEN
serial data input.
This is input pin for the external clock.
Input the clock whose frequency (f is between 100 and 600[kHz] at external
oscl 96 P , auency (fci) [kHz] - | GND
clock operating mode.
Furthermore, connect to GND at internal oscillator operating mode.
CE 98 These are input pins for serial data transfer, and connect to the controller. H |
CE: Chip enable
CL 99 | GND
CL: Synchronized clock =
DI 100 DI: Transfer data - '
Display off control input pin
«INH = Low-level (Vss) ...Display forced off
LD1 to LD48 = Z (High-impedance)
COM1 =L (Vgs)
COM2/S38 to COM4/S36 = L (Vgs)
S1t0S35=L (Vgg)
_— Internal oscillator operation is stopped.
INH 97 or operation 1S Stopp L | GND
External clock input is forbidden.
« INH = High-level (Vpp)---Display on
Internal oscillator operation is possible.
(At Internal oscillator operating mode)
External clock input is possible.
(At External clock operating mode)
However, serial data can be transferred during turn off.
This is power supply pin.
VpD 94 - - -
Supply the voltage between 4.5V and 5.5V.
1
18
19 .
These are power supply pins.
Vss 36 - - -
Connect to GND.
37
54
95
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Serial Data Transfer Format
1/4 Duty Drive
(1) When CL is stopped at the low level

e | B
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BO B1 B2 B3 A0 AL A2 A3‘ ‘ ‘ “
<—— CCB address Display data for LCD Control data < DD—>
8 bits 140 bits 17 bits 3 bits
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<—— CCB address Control data Fixed data —>|<-DD—>
8 bits 148 bits 9 bits 3 bits

~
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Display data Fixed data, !

<—— CCB address—>|< fp |_yED > Control data 1
) orLE 12 bits ) '

8 bits 48 bits 49 bits !

& -~ (wao)wa e waewasywas wsofws1Ywe2fwe3wse wselwseYweofweYweaweafuwedfweelwsewrowrciwr2fwrsfwrafwrefure 1 Y 1 Y o Y

P
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD ¢ «  Direction Data

* CCB address .......ccccovvvvreenen “87H”

*D1toD140 ..o Display datafor LCD

*OC i Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL oo Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
@ SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOtOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
*LT1tOLT48 ..o Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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(2) When CL is stopped at the high level

e | L

pi J1f1 1 o o o o) 1 Joup  Youefpusousoueousfpuseforsoucf o Yo o T o o Y o J o J o YocKredfreifreafredordforafscfeu o fo J 1 ]

<— CCB address —>|<— Display data for LCD Control data %‘é DD—>
8 bits 140 bits 17 bits 3 bits
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<— CCB address Control data Fixed data —>[<- DD—>
8 bits 148 bits 9 bits 3 bits
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Display data Fixed data

<—— CCBaddress—>I<  forLED >I< 12 bits Control data i
8 bits 48 bits 49 bits 1
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‘éDD%‘
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD ¢ «  Direction Data

* CCB address .......cccoovvevevennn “87H”

*D1toD140 ..o Display datafor LCD

*OC i Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL oo Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
@ SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOtOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
*LTLItOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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1/3 Duty Drive
(1) When CL is stopped at the low level
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<—— CCB address ——>|<——— Display data for LCD Control data <-DD—>
8 bits 108 bits 17 bits 3 bits
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<—— CCB address Control data Fixed data —>[<-DD—>
8 bits 148 bits 9 bits 3 bits
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Display data Fixed data '
<——CCB address ——>|< for LED > Control data 1
R N 12 bits . '
8 bits 48 bits 49 bits '
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‘GDD%‘
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD « « « Direction Data

* CCB address .......ccccovvevevennn “87H”

*D1toDI108 .....ccccvviirrreen Display datafor LCD

*OC e Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL .o Control datafor setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
®SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOTOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
eLT1tOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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(2) When CL is stopped at the high level
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BO B1 B2 B3 A0 AL A2 A3 “
<—— CCB address ——>|<—— Display data for LCD Control data <-DD—>
8 bits 108 bits 17 bits 3 bits
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<—— CCB address Control data ‘ Fixed data —%‘é DD —>
8 bits 148 bits 9 bits 3 bits
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<&—— CCBaddress —>|<  forLED >I<

Display data Fixed data :
12 bits Control data 1
8 bits 48 bits 49 bits !
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3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn’t latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD « « « Direction Data

* CCB address .......ccccovvevrvenenn “87H”

*D1toDI108 ......cccvviirrreen Display datafor LCD

*OC e Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL .o Control datafor setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
®SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOTOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
eLT1tOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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1/2 Duty Drive
(1) When CL is stopped at the low level
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<—— CCB address——>|<— Display data for LCD —> Control data ‘éDD%
8 bits 74 bits 19 bits 3 bits
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<—— CCB address Control data Fixed data ————>|<-DD —>
8 bits 148 bits 9 bits 3 bits
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<—— CCB address ——>|< for LED > Control data .
. 48 bits 12 bits 5 !
8 bits 49 bits

& -~ (wao)fwaz e wad) s was wsofws1Yweafwe3wse wseNwseywoofweYweaweafuwedfweelwsewrowrciwrofwrsfwrafwrefure 1 Y 1 Y o X

‘GDD%‘
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
because it isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD ¢ «  Direction Data

* CCB address .......cccoovveveeenen “87H”

*D1tOD74 ..o Display datafor LCD

*OC i Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL oo Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
@ SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOtOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
*LTLItOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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(2) When CL is stopped at the high level
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<—— CCB address ——>| <~ Display data for LCD — Control data < DD—>
8 bits 74 bits 19 bits 3 bits

L

~ U

EXleXlXOXOXOXOX 1 Yuafus)

oeon s e Leomy Ly ac)Lon LorefLerc eonLess) ckProfPrifPrafpraf 0 Y 0 o {0 {0 o Yo Y oY o 1 { o1 )
‘(B0 B1 B2 B3 A0 AL A2 A3

<——— CCB address Control data Fixed data ————>|<-DD —>
8 bits 148 bits 9 bits 3 bits

: |

inhhhnhighhEhhEphhhhhnnhhhhhnhhhhhly
SX 1 1) 1] oY o o o} 1 Yorfure Yirrfirsf o o... Y o Jovaefiunzomssfosefovs]unefacfiesfovaafvesfiwadfoosfoeslwacfwarfacfwacfaffuaefa) - -

C
BO B1 B2 B3 A0 A1 A2 A3 ;
‘ Display data ‘ Fixed data .
<——CCB address ——>|< forLED >|< > Control data 1

: 12 bit
8 bits 48 bits s 49 bits ;

-~ (ot wazY wagY waaYwasy wasweo st ws2Y wsafwsafwss)wes weowet w2 weaY woefwesfwes wrofuwrtfwr2{wrawrafwrsfwrsf 1 Y 1 Y o )

<-DD—>
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD ¢ «  Direction Data

* CCB address .......cccoovvevevennn “87H”

*D1tOD74 ..o Display datafor LCD

*OC i Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL oo Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
@ SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOtOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
*LTLItOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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Static Drive (/1 Duty Drive)
(1) When CL is stopped at the low level

CE | |_2
e JUUUUUUTLUL JUUUUiyviuvivyiiuiyvu iU vy,

ERRR0008CZEE000000000000000EREE GG
BO B1 B2 B3 A0 AL A2 A3| pjsplay data

<—— CCB address—>|< forLCD > Control data ‘éDD%
8 bits 38 bits 23 bits 3 bits

' L

~

v

SXleXlXOXOXOXOXlXLlAXLlBX
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<—— CCB address Control data Fixed data ———>|<-DD —>
8 bits 148 bits 9 bits 3 bits

> |
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BO B1 B2 B3 A0 Al A2 A3

<
‘ Display data ‘ Fixed data !
<—— CCB address ——>|<  for LED 12 bit Control data 1
8 bits 48 bits S 49 bits E

& -~ (wao)wazweafweaY wae)was was wsofwstYweafwe3wse wselwseY woofweYweafweafwed{wee woeXwrowrciwrofwrsfwrafwrefure 1 ¥ 1 Y o X

‘éDD%
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn’t latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD e« « Direction Data

* CCB address .......ccccovvevevenen “87H”

*D1toD38 ..o Display datafor LCD

*OC e Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL .o Control datafor setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
®SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOTOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
eLT1tOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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(2) When CL is stopped at the high level

o | B

or a1 1)1 foY o o o] 1 Joujozf XD38XOXOXOXOXOXOXOXOXOXOXOXOXOXOXOCXFCOXFC1XFC2XFC3XDTOXDT1XSCXBUXOXOX1XS

<
BO B1 B2 B3 A0 AL A2 A3 | pighiay data ‘
<—— CCB address ——>|< forLCD > Control data < DD—>
8 bits 38 bits 23 bits 3 bits

~

L

EX 1 1) 1)ofofo)o) 1 Yuafus) oo s s Leomy Ly ac Lo LorefLerc sonLassY ackProfProYPr2Praf 0 Y 0 { 0 {0 {0 o Yo Y oY o 1 { o)1 )
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<
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<—— CCB address Control data Fixed data ——>|<-DD—>
8 bits 148 bits 9 bits 3 bits

N |
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BOB1 B2 B3 ADALA2 A3 | Dpisplaydata | Fiyed data :
<—— CCB address ———>|< forLED >|< > Control data H

- 12 bits !
8 bits 48 bits 49 bits '

-~ (wo)watwazYwaaY waaYowas was ot sz wsaywsaYwss wss weowet wezYwsaNwewes wesYwrofwr wr2fwrawrawrswrsy 1 Y 1 Y o )

< oos
3 bits

(Note 1) Theinput of serial dataistaken in at the rising edge of CL, and latched at the falling edge of CE. In addition,
this IC has the function that counts the number of CL clock to receive the correct serial data. That isto say,
becauseit isn't latched at the falling edge of CE when the number of the count of CL in each serial datais
wrong, receiving wrong serial data can be prevented.

(Note 2) DD ¢ «  Direction Data

* CCB address .......cccoovvevevennn “87H”

*D1toD38 ..o Display datafor LCD

*OC i Control datafor switch of internal oscillator operating mode and external clock operating mode
*FCOtOFC3 ..o Control data for setting of the frame frequency of common and segment output waveform
*DTO,DTL oo Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD
@ SC e Control datafor turning on/off segments

*BU Control datafor switch of Norma mode and Power-saving mode

*L1A,L1B,L1CtoL48A,..... Control datafor Ch settings of PWM circuits that adjust brightness of LED
L48B, L48C
*PFOtOPF3 .o Control datafor setting of the frame frequency of LED driver output waveform
*LTLItOLT48 oo Display datafor LED
* W10 to W16, W20 to W26,... PWM data of PWM circuits of LED driver output
W30 to W36, W40 to W46,
W50 to W56, W60 to W66
W70to W76
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Control data Functions

(1) OC ... Control datafor switch of internal oscillator operating mode and external clock operating mode

This control data bit selects either the internal oscillator operating mode or external clock operating mode.

ocC Fundamental clock operating mode Input pin (OSCI) state
0 Internal oscillator operating mode Connect to GND
Input the clock (fck = 100 to 600 [kHz
1 External clock operating mode P (fek ] [kHz)
from the outside

(2) FCOto FC3 ... Control data for setting of the frame frequency of common and segment output waveform
These control data bits set the frame frequency of common and segment output waveform.

Frame frequency of common and segment output waveform fo [Hz]
ECO FC1 EC2 FC3 Internal oscillator operating mode External clock operating mode
(Control data OC =0, (Control data OC =1,
fosc = 300 [kHz] typ) fck = 300 [kHz] typ)

0 0 0 0 fosc/4992 fck/4992
1 0 0 0 fosc/4608 fck/4608
0 1 0 0 fosc/4224 fck/4224
1 1 0 0 fosc/3840 fck/3840
0 0 1 0 fosc/3456 fck/3456
1 0 1 0 fosc/3072 fck/3072
0 1 1 0 fosc/2688 fck/2688
1 1 1 0 fosc/2496 fck/2496
0 0 0 1 fosc/2448 fck/2448
1 0 0 1 fosc/2304 fck/2304
0 1 0 1 fosc/2112 fck/2112
1 1 0 1 fosc/1920 fck/1920
0 0 1 1 fosc/1728 fck/1728
1 0 1 1 fosc/1536 fck/1536
0 1 1 1 fosc/1344 fok/1344
1 1 1 1 fosc/1152 fck/1152

(3) DTO, DT1 ... Control data for setting of drive scheme (setting of 1/1 to 1/4 Duty Drive scheme) of LCD

These control bits select 1/4-Duty 1/3-Bias Drive, 1/3-Duty 1/3-Bias Drive, 1/2-Duty 1/2-Bias Drive,

or Static Drive (1/1-Duty Drive) of LCD.

Each pin state
DTO DT1 Drive scheme for LCD
COM2/S38 COM3/S37 COM4/S36
0 0 1/4-Duty 1/3-Bias Drive COM2 COM3 COoM4
1 0 1/3-Duty 1/3-Bias Drive COM2 COM3 S36
0 1 1/2-Duty 1/2-Bias Drive COM2 S37 S36
1 1 Static Drive (1/1-Duty Drive) S38 S37 S36

Note) COM2 to COM4: Common output / S38 to S36: Segment output

(4) SC ... Control datafor turning on/off segments
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 turning off by outputting
segment off waveforms from the segment output pins.
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(5) BU ... Control data for switch of Normal mode and Power-saving mode
This control data bit selects either Normal mode or Power-saving mode.
BU Mode

0 Normal mode

Power-saving mode

The oscillation of internal oscillator circuit is stopped when internal oscillator operating mode (OC = [0]), and the receiving of external
clock isn’t admitted when external clock operating mode (OC = [1]). In addition, common and segment output pins are Vgg level, and
LED driver output pins are High impedance.

(6) L1A,L1B, L1Cto L48A, L48B, L48C ... Control datafor Ch settings of PWM circuits that adjust brightness of LED
These control data bits set the Ch of PWM circuit for LED driver output pins, LD1 to LD48.

LnA LnB LnC Ch of PWM circuit for LED driver output LDn
0 0 0 PWM circuit is not selected.
(The setting of turning on/off of the duty 100% by Display data LTn for LED is possible.)

1 0 0 PWAM circuit (Ch1l) is selected.
0 1 0 PWAM circuit (Ch2) is selected.
1 1 0 PWM circuit (Ch3) is selected.
0 0 1 PWM circuit (Ch4) is selected.
1 0 1 PWAM circuit (Chb) is selected.
0 1 1 PWAM circuit (Che) is selected.
1 1 1 PWM circuit (Ch7) is selected.

Note) LnA, LnB, LnC (n =1 to 48) data are control data that set the Ch of PWM circuit for LED driver output pins
LDn (n=1to 48).
For example, if (L1A, L1B, L1C) =(1,0, 0), (L11A,L11B, L11C) = (1, 1, 0) and (L21A, L21B, L21C) = (0,
1, 1) isset, LED driver output pin LD1 select PWM circuit (Chl) and LED driver output pin LD11 select
PWM circuit (Ch3) and LED driver output pin LD21 select PWM circuit (Ch6).

(7) PFO to PF3 ... Control data for setting of the frame frequency of LED driver output waveform
These control data bits set the frame frequency of LED driver output waveform of LED output pin setting
PWM circuit (Chl to Ch?7).

Frame frequency of LED driver output waveform fp [Hz]
PFO PE1 PE2 PE3 Internal oscillator operating mode External clock operating mode

(Control data OC =*0", (Control data OC =1,
fosc = 300 [kHz] typ) fck = 300 [kHz] typ)

0 0 0 0 fosc/1664 fck/1664

1 0 0 0 fosc/1536 fck/1536

0 1 0 0 fosc/1408 fck/1408

1 1 0 0 fosc/1280 fck/1280

0 0 1 0 fosc/1152 fck/1152

1 0 1 0 fosc/1024 fck/1024

0 1 1 0 fosc/896 fck/896

1 1 1 0 fosc/768 fck/768

0 0 0 1 fosc/640 fck/640

1 0 0 1 fosc/512 fck/512

Note) If (PFO, PF1, PF2, PF3) = (X, 1, 0, 1), (X, X, 1, 1) are set, the frame frequency (fosc/1408, fCK/1408) of
setting (PFO, PF1, PF2, PF3) = (0, 1, 0, 0) is selected.
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(8) W10 to W16, W20 to W26, W30 to W36, W40 to W46, W50 to W56, W60 to W66, W70 to W76
... PWM data of PWM circuit for LED driver output
These control data bits set LED lighting time per 1 frame of LED driver output waveform of LED driver

output pin setting PWM circuit (Chl to Ch?).

LED lighting time

LED lighting time

Wn0 | Wnl | Wn2 | Wn3 | Wn4 | Wn5 | Wn6é Wn0 | Wnl | Wn2 | Wn3 | Wn4 | Wn5 | Wné
per 1 frame per 1 frame
0 0 0 0 0 0 0 (1/128) x Tp 0 0 0 0 0 0 1 (65/128) x Tp
1 0 0 0 0 0 0 (2/128) x Tp 1 0 0 0 0 0 1 (66/128) x Tp
0 1 0 0 0 0 0 (3/128) x Tp 0 1 0 0 0 0 1 (67/128) x Tp
1 1 0 0 0 0 0 (4/128) x Tp 1 1 0 0 0 0 1 (68/128) x Tp
0 0 1 0 0 0 0 (5/128) x Tp 0 0 1 0 0 0 1 (69/128) x Tp
1 0 1 0 0 0 0 (6/128) x Tp 1 0 1 0 0 0 1 (70/128) x Tp
0 1 1 0 0 0 0 (7/128) x Tp 0 1 1 0 0 0 1 (71/128) x Tp
1 1 1 0 0 0 0 (8/128) x Tp 1 1 1 0 0 0 1 (72/128) x Tp
0 0 0 1 0 0 0 (9/128) x Tp 0 0 0 1 0 0 1 (73/128) x Tp
1 0 0 1 0 0 0 (10/128) x Tp 1 0 0 1 0 0 1 (74/128) x Tp
0 1 0 1 0 0 0 (11/128) x Tp 0 1 0 1 0 0 1 (75/128) x Tp
1 1 0 1 0 0 0 (12/128) x Tp 1 1 0 1 0 0 1 (76/128) x Tp
0 0 1 1 0 0 0 (13/128) x Tp 0 0 1 1 0 0 1 (77/128) x Tp
1 0 1 1 0 0 0 (14/128) x Tp 1 0 1 1 0 0 1 (78/128) x Tp
0 1 1 1 0 0 0 (15/128) x Tp 0 1 1 1 0 0 1 (79/128) x Tp
1 1 1 1 0 0 0 (16/128) x Tp 1 1 1 1 0 0 1 (80/128) x Tp
0 0 0 0 1 0 0 (17/128) x Tp 0 0 0 0 1 0 1 (81/128) x Tp
1 0 0 0 1 0 0 (18/128) x Tp 1 0 0 0 1 0 1 (82/128) x Tp
0 1 0 0 1 0 0 (19/128) x Tp 0 1 0 0 1 0 1 (83/128) x Tp
1 1 0 0 1 0 0 (20/128) x Tp 1 1 0 0 1 0 1 (84/128) x Tp
0 0 1 0 1 0 0 (21/128) x Tp 0 0 1 0 1 0 1 (85/128) x Tp
1 0 1 0 1 0 0 (22/128) x Tp 1 0 1 0 1 0 1 (86/128) x Tp
0 1 1 0 1 0 0 (23/128) x Tp 0 1 1 0 1 0 1 (87/128) x Tp
1 1 1 0 1 0 0 (24/128) x Tp 1 1 1 0 1 0 1 (88/128) x Tp
0 0 0 1 1 0 0 (25/128) x Tp 0 0 0 1 1 0 1 (89/128) x Tp
1 0 0 1 1 0 0 (26/128) x Tp 1 0 0 1 1 0 1 (90/128) x Tp
0 1 0 1 1 0 0 (27/128) x Tp 0 1 0 1 1 0 1 (91/128) x Tp
1 1 0 1 1 0 0 (28/128) x Tp 1 1 0 1 1 0 1 (92/128) x Tp
0 0 1 1 1 0 0 (29/128) x Tp 0 0 1 1 1 0 1 (93/128) x Tp
1 0 1 1 1 0 0 (30/128) x Tp 1 0 1 1 1 0 1 (94/128) x Tp
0 1 1 1 1 0 0 (31/128) x Tp 0 1 1 1 1 0 1 (95/128) x Tp
1 1 1 1 1 0 0 (32/128) x Tp 1 1 1 1 1 0 1 (96/128) x Tp
0 0 0 0 0 1 0 (33/128) x Tp 0 0 0 0 0 1 1 (97/128) x Tp
1 0 0 0 0 1 0 (34/128) x Tp 1 0 0 0 0 1 1 (98/128) x Tp
0 1 0 0 0 1 0 (35/128) x Tp 0 1 0 0 0 1 1 (99/128) x Tp
1 1 0 0 0 1 0 (36/128) x Tp 1 1 0 0 0 1 1 (100/128) x Tp
0 0 1 0 0 1 0 (37/128) x Tp 0 0 1 0 0 1 1 (101/128) x Tp
1 0 1 0 0 1 0 (38/128) x Tp 1 0 1 0 0 1 1 (102/128) x Tp
0 1 1 0 0 1 0 (39/128) x Tp 0 1 1 0 0 1 1 (103/128) x Tp
1 1 1 0 0 1 0 (40/128) x Tp 1 1 1 0 0 1 1 (104/128) x Tp
0 0 0 1 0 1 0 (41/128) x Tp 0 0 0 1 0 1 1 (105/128) x Tp
1 0 0 1 0 1 0 (42/128) x Tp 1 0 0 1 0 1 1 (106/128) x Tp
0 1 0 1 0 1 0 (43/128) x Tp 0 1 0 1 0 1 1 (107/128) x Tp
1 1 0 1 0 1 0 (44/128) x Tp 1 1 0 1 0 1 1 (108/128) x Tp
0 0 1 1 0 1 0 (45/128) x Tp 0 0 1 1 0 1 1 (109/128) x Tp
1 0 1 1 0 1 0 (46/128) x Tp 1 0 1 1 0 1 1 (110/128) x Tp
0 1 1 1 0 1 0 (47/128) x Tp 0 1 1 1 0 1 1 (111/128) x Tp
1 1 1 1 0 1 0 (48/128) x Tp 1 1 1 1 0 1 1 (112/128) x Tp
0 0 0 0 1 1 0 (49/128) x Tp 0 0 0 0 1 1 1 (113/128) x Tp
1 0 0 0 1 1 0 (50/128) x Tp 1 0 0 0 1 1 1 (114/128) x Tp
0 1 0 0 1 1 0 (51/128) x Tp 0 1 0 0 1 1 1 (115/128) x Tp
1 1 0 0 1 1 0 (52/128) x Tp 1 1 0 0 1 1 1 (116/128) x Tp
0 0 1 0 1 1 0 (53/128) x Tp 0 0 1 0 1 1 1 (117/128) x Tp
1 0 1 0 1 1 0 (54/128) x Tp 1 0 1 0 1 1 1 (118/128) x Tp
0 1 1 0 1 1 0 (55/128) x Tp 0 1 1 0 1 1 1 (119/128) x Tp
1 1 1 0 1 1 0 (56/128) x Tp 1 1 1 0 1 1 1 (120/128) x Tp
0 0 0 1 1 1 0 (57/128) x Tp 0 0 0 1 1 1 1 (121/128) x Tp
1 0 0 1 1 1 0 (58/128) x Tp 1 0 0 1 1 1 1 (122/128) x Tp
0 1 0 1 1 1 0 (59/128) x Tp 0 1 0 1 1 1 1 (123/128) x Tp
1 1 0 1 1 1 0 (60/128) x Tp 1 1 0 1 1 1 1 (124/128) x Tp
0 0 1 1 1 1 0 (61/128) x Tp 0 0 1 1 1 1 1 (125/128) x Tp
1 0 1 1 1 1 0 (62/128) x Tp 1 0 1 1 1 1 1 (126/128) x Tp
0 1 1 1 1 1 0 (63/128) x Tp 0 1 1 1 1 1 1 (127/128) x Tp
1 1 1 1 1 1 0 (64/128) x Tp 1 1 1 1 1 1 1 (128/128) x Tp

Note) W10 to W16 : PWM data of PWM circuit (Chl) / W20 to W26 : PWM data of PWM circuit (Ch2)
W30 to W36 : PWM data of PWM circuit (Ch3) / W40 to W46 : PWM data of PWM circuit (Ch4)
W50 to W56 : PWM data of PWM circuit (Ch5) / W60 to W66 : PWM data of PWM circuit (Ch6)
W70 to W76 : PWM data of PWM circuit (Ch7)
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Descriptions of Display data for LCD
(1) Correspondence of output pinsto display datafor LCD at 1/4 Duty Drive

Output Pin CcomM1 COM2 COM3 COM4 Output Pin com1 COM2 COM3 COM4
S1 D1 D2 D3 D4 S19 D73 D74 D75 D76
S2 D5 D6 D7 D8 S20 D77 D78 D79 D80
S3 D9 D10 D11 D12 S21 D81 D82 D83 D84
S4 D13 D14 D15 D16 S22 D85 D86 D87 D88
S5 D17 D18 D19 D20 S23 D89 D90 D91 D92
S6 D21 D22 D23 D24 S24 D93 D94 D95 D96
S7 D25 D26 D27 D28 S25 D97 D98 D99 D100
S8 D29 D30 D31 D32 S26 D101 D102 D103 D104
S9 D33 D34 D35 D36 S27 D105 D106 D107 D108
S10 D37 D38 D39 D40 S28 D109 D110 D111 D112
S11 D41 D42 D43 D44 S29 D113 D114 D115 D116
S12 D45 D46 D47 D48 S30 D117 D118 D119 D120
S13 D49 D50 D51 D52 S31 D121 D122 D123 D124
S14 D53 D54 D55 D56 S32 D125 D126 D127 D128
S15 D57 D58 D59 D60 S33 D129 D130 D131 D132
S16 D61 D62 D63 D64 S34 D133 D134 D135 D136
S17 D65 D66 D67 D68 S35 D137 D138 D139 D140
S18 D69 D70 D71 D72

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

Display data
Output pin (S21) state
D81 D82 D83 D84
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 segments 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 segments corresponding to COM2 and COM4 are on.
0 1 1 0 The LCD segments 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 COML1 is on.
1 0 0 1 The LCD segments corresponding to COM1 and COM4 are on.
1 0 1 0 The LCD segments corresponding to COM1 and COM3 are on.
1 0 1 1 The LCD segments corresponding to COM1, COM3 and COM4 are on.
1 1 0 0 The LCD segments 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 COM3 are on.
1 1 1 1 The LCD segments corresponding to COM1, COM2, COM3 and COM4 are on.
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(2) Correspondence of output pinsto display datafor LCD at 1/3 Duty Drive

Note) S36/COM4 pin is selected segment output.

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

Output Pin COM1 COM2 COM3 Output Pin com1 COM2 COM3
S1 D1 D2 D3 S20 D58 D59 D60
S2 D4 D5 D6 S21 D61 D62 D63
S3 D7 D8 D9 S22 D64 D65 D66
S4 D10 D11 D12 S23 D67 D68 D69
S5 D13 D14 D15 S24 D70 D71 D72
S6 D16 D17 D18 S25 D73 D74 D75
S7 D19 D20 D21 S26 D76 D77 D78
S8 D22 D23 D24 S27 D79 D80 D81
S9 D25 D26 D27 S28 D82 D83 D84
S10 D28 D29 D30 S29 D85 D86 D87
S11 D31 D32 D33 S30 D88 D89 D90
S12 D34 D35 D36 S31 D91 D92 D93
S13 D37 D38 D39 S32 D94 D95 D96
S14 D40 D41 D42 S33 D97 D98 D99
S15 D43 D44 D45 S34 D100 D101 D102
S16 D46 D47 D48 S35 D103 D104 D105
S17 D49 D50 D51 S36/COM4 D106 D107 D108
S18 D52 D53 D54
S19 D55 D56 D57

Display data
Output pin (S21) state
D61 D62 D63

0 0 0 The LCD segments corresponding to COM1, COM2 and COMS3 are off.
0 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 segments corresponding to COM2 and COM3 are on.

1 0 0 The LCD segment corresponding to COML1 is on.

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

1 1 0 The LCD segments corresponding to COM1 and COM?2 are on.

1 1 1 The LCD segments corresponding to COM1, COM2 and COM3 are on.
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(3) Correspondence of output pinsto display datafor LCD at 1/2 Duty Drive

Output Pin com1 COM2 Output Pin com1 COM2

S1 D1 D2 S20 D39 D40
S2 D3 D4 S21 D41 D42
S3 D5 D6 S22 D43 D44
S4 D7 D8 S23 D45 D46
S5 D9 D10 S24 D47 D48
S6 D11 D12 S25 D49 D50
S7 D13 D14 S26 D51 D52
S8 D15 D16 S27 D53 D54
S9 D17 D18 S28 D55 D56
S10 D19 D20 S29 D57 D58
S11 D21 D22 S30 D59 D60
S12 D23 D24 S31 D61 D62
S13 D25 D26 S32 D63 D64
S14 D27 D28 S33 D65 D66
S15 D29 D30 S34 D67 D68
S16 D31 D32 S35 D69 D70
S17 D33 D34 S36/COM4 D71 D72
S18 D35 D36 S37/COM3 D73 D74
S19 D37 D38

Note) S36/COM4 and S37/COM 3 pins are selected segment output.

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

Display data .
Output pin (S21) state
D41 D42
0 0 The LCD segments corresponding to COM1 and COM2 are off.
0 1 The LCD segment corresponding to COM2 is on.
1 0 The LCD segment corresponding to COML1 is on.
1 1 The LCD segment corresponding to COM1 and COM2 are on.
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(4) Correspondence of output pinsto display datafor LCD at Static Drive (1/1 Duty Drive)

Note) S36/COM4, S37/COM3 and S38/COM?2 pins are selected segment output.

Output Pin COM1 Output Pin COM1
S1 D1 S21 D21
S2 D2 S22 D22
S3 D3 S23 D23
S4 D4 S24 D24
S5 D5 S25 D25
S6 D6 S26 D26
S7 D7 S27 D27
S8 D8 S28 D28
S9 D9 S29 D29

S10 D10 S30 D30
S11 D11 S31 D31
S12 D12 S32 D32
S13 D13 S33 D33
S14 D14 S34 D34
S15 D15 S35 D35
S16 D16 S36/COM4 D36
S17 D17 S37/COM3 D37
S18 D18 S38/COM2 D38
S19 D19

S20 D20

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

Display data .
Output pin (S21) state
D21
0 The LCD segment to COML1 is off.
1 The LCD segment to COML1 is on.
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Correspondence of output pins to display data for LED

Output Pin Display data Output Pin Display data
LD1 LT1 LD25 LT25
LD2 LT2 LD26 LT26
LD3 LT3 LD27 LT27
LD4 LT4 LD28 LT28
LD5 LT5 LD29 LT29
LD6 LT6 LD30 LT30
LD7 LT7 LD31 LT31
LD8 LT8 LD32 LT32
LD9 LT9 LD33 LT33

LD10 LT10 LD34 LT34
LD11 LT11 LD35 LT35
LD12 LT12 LD36 LT36
LD13 LT13 LD37 LT37
LD14 LT14 LD38 LT38
LD15 LT15 LD39 LT39
LD16 LT16 LD40 LT40
LD17 LT17 LD41 LT41
LD18 LT18 LD42 LT42
LD19 LT19 LD43 LT43
LD20 LT20 LD44 LT44
LD21 LT21 LD45 LT45
LD22 LT22 LD46 LT46
LD23 LT23 LD47 LT47
LD24 LT24 LD48 LT48

For example, the table below lists the output states for the LD21 output pin.

Display
data Output pin (LD21) state
LT21
0 LED is off. (High impedance output)
LED is on.
Note) If (L21A, L21B, L21C) = (0, 0, 0) is set, the LED by 100% duty is on.
If (L21A, L21B, L21C) = (1, 0, 0) is set, the LED depending on the contents of PWM data,
W10 to W16, of PWM circuit (Ch1) is on.
If (L21A, L21B, L21C) = (0, 1, 0) is set, the LED depending on the contents of PWM data,
W20 to W26, of PWM circuit (Ch2) is on.
If (L21A, L21B, L21C) = (1, 1, 0) is set, the LED depending on the contents of PWM data,
1 W30 to W36, of PWM circuit (Ch3) is on.

If (L21A, L21B, L21C) = (0, 0, 1) is set, the LED depending on the contents of PWM data,
W40 to W46, of PWM circuit (Ch4) is on.
If (L21A, L21B, L21C) = (1, 0, 1) is set, the LED depending on the contents of PWM data,
W50 to W56, of PWM circuit (Ch5) is on.
If (L21A, L21B, L21C) = (0, 1, 1) is set, the LED depending on the contents of PWM data,
W60 to W66, of PWM circuit (Ch6) is on.
If (L21A, L21B, L21C) = (1, 1, 1) is set, the LED depending on the contents of PWM data,
W70 to W76, of PWM circuit (Ch7) is on.
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LCD drive waveform (1/4-Duty 1/3-Bias drive, Frame inversion drive)

fo [Hz]
1 — VDD
com1 ~ 28VDD
— 1/3VDD
— oV
] B o — VDD
COM2 — 2/3VDD
— — 1/3VvDD
— — -— oV
] ] — @ — VDD
COM3 — 2/3VDD
— — 1/3VDD
— — — oV
— —— VDD
coma4 ~ 28VDD
— 1/3VDD
— oV
LCD driver output when all LCD segments — VDD
corresponding to COM1, COM2, COM3 and : 2/3VDbD
COM4 are off. — é(fVDD
— VDD
LCD driver output when only LCD segments — 2/3VDD
corresponding to COM1 are on. — 1/3VDD
— — oV
| | — VDD
LCD driver output when only LCD segments — — 2/3VDD
corresponding to COM2 are on. — 1/3VDD
— — — - oV
— VDD
LCD driver output when LCD segments — 2/3VDD
corresponding to COM1 and COM2 are on. — 1/3VDD
— oV
| | — VDD
LCD driver output when only LCD segments — —— 2/3VDD
corresponding to COM3 are on. — 1/3VDD
— — — - oV
Snlin Enlin — oo
LCD driver output when LCD segments ] ] — — — 2/3VDD
corresponding to COM1 and COM3 are on. — —“_ — —|L — 1/3VDD
— — — — oV
— VDD
LCD driver output when LCD segments i — — 2/3VDD
corresponding to COM2 and COM3 are on. —“_ J’_ —“_ Jr — 1/3VDD
— oV
— VDD
LCD driver output when LCD segments — —— 2/3VDD
corresponding to COM1, COM2 and COM3 are on. — 1/3VDD
- oV
— VDD
LCD driver output when only LCD segments — 2/3VDD
corresponding to COM4 are on. — 1/3VDD
— — oV
. ginE ML — Yo
LCD driver output when LCD segments e T ] ) — 2/3VDD
corresponding to COM2 and COM4 are on. J|_ — J|_ — — 1/3VDD
— — — = — o
LCD driver output when all LCD segments : \2//23
corresponding to COM1, COM2, COM3 and . 1/3\/88
COM4 are on. — ov
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LCD drive waveform (1/3-Duty 1/3-Bias drive, Frame inversion drive)
fo [Hz]

] — VDD
CcoM1 — —— 2/3VDD
— 1/3VDD
- oV

] . T — VbD

o S T T I I i

— — — — oV

— VDD
COM3 — 2/3VDD
— 1/3VDD
- oV

— VDD
LCD driver output when all LCD segments — 2/3VpD

corresponding to COM1, COM2 and COM3
are off.

— 1/3VDD
- oV

_ — VDD
LCD driver output when only LCD segments — 2/3VDD
corresponding to COM1 are on.

— — 1/3VDD
— — oV

T T — —— VoD

LCD driver output when only LCD segments ] ’_“_ J’_ ’—“_ J’_ —‘L — 2/3VDD

corresponding to COM2 are on. 1/3VDD

— VDD
LCD driver output when LCD segments — 2/3VDD
corresponding to COM1 and COM2 are on. — 1/3VDD
-— oV
— VDD
LCD driver output when only LCD segments — 2/3VDD
corresponding to COM3 are on. — 1/3VDD
-— oV
— 1 [ ] 1 [ ] — VDD
LCD driver output when LCD segments | ] ] — 2/3VDD
corresponding to COM1 and COM3 are on. — — — — 1/3VvDD
— L M B - I R - N
ov
— — VDD
LCD driver output when LCD segments — — 2/3VDD
corresponding to COM2 and COM3 are on. — 1/3VDD
- oV
— VDD
LCD driver output when all LCD segments — 2/3VDpD
corresponding to COM1, COM2 and COM3 — 1/3VpD
are on. — o
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LCD drive waveform (1/2-Duty 1/2-Bias drive, Frame inversion drive)

fo [Hz]
<>
— VDD
CcoM1 — 1/2VDD
— Vss
— VDD
COM2 — 1/2VDD
— Vss
LCD driver output when all LCD segments — VoD
corresponding to COM1 and COM2 are off.
— Vss
LCD driver output when only LCD segments — VbD
corresponding to COM1 are on.
— —— — VSS
LCD driver output when only LCD segments T [ VoD
corresponding to COM2 are on.
— Vss
LCD driver output when all LCD segments — VbD
corresponding to COM1 and COM2 are on.
— Vss
LCD drive waveform (Static Drive)
fo [Hz]
&>
— VDD
COM1
— VSSs
LCD driver output when LCD segments — VoD
are off.
— Vss
LCD driver output when LCD segments — VDD
are on.
— Vss
Frame frequency of common and segment output waveform fo [Hz]
FCO FC1 EC2 EC3 Internal oscillator operating mode External clock operating mode
(Control data OC = “0”, (Control data OC = “1",
fosc = 300 [kHz] typ) fck = 300 [kHZz] typ)
0 0 0 0 fosc/4992 fok/4992
1 0 0 0 fosc/4608 fck/4608
0 1 0 0 fosc/4224 fck/4224
1 1 0 0 fosc/3840 fck/3840
0 0 1 0 fosc/3456 fok/3456
1 0 1 0 fosc/3072 fck/3072
0 1 1 0 fosc/2688 fck/2688
1 1 1 0 fosc/2496 fck/2496
0 0 0 1 fosc/2448 fok/2448
1 0 0 1 fosc/2304 fok/2304
0 1 0 1 fosc/2112 fok/2112
1 1 0 1 fosc/1920 fck/1920
0 0 1 1 fosc/1728 fck/1728
1 0 1 1 fosc/1536 fck/1536
0 1 1 1 fosc/1344 fok/1344
1 1 1 1 fosc/1152 fck/1152
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LED drive waveform

?_ S . | — Voup
LD1 to LD6 (PWM Ch1) : < Lighting period > |
: ! ! — v
; (112/128) x Tp ; (112/128) x Tp ; Ss
— I . | ' — Voup
LD7 to LD12 (PWM Ch2) i < Lighting period >
: . . — — v
: (96/128) xTp | (96/128) x Tp | Ss
: < Lighti iod > — Voup
LD13 to LD18 (PWM Ch3) ! Ighting perio
| — V
| (80/128) x Tp | (80/128)x Tp | SS
f i e - — Voup
LD19 to LD24 (PWM Chd) | |é < Lighting period > |@ .
; (16/128) x Tp; (16/128) x Tp: SS
: S e - ' — Voup
LD25 to LD30 (PWM Ch5) | v | < Lighting period >
: . ! — v
; (32/128) x Tp! (32/128) x Tp! SS
i S maprwaw - ' — Voup
LD31 to LD36 (PWM Ch6) | v < Lighting period >
: . — v
; (48/128) x Tp; (48/128) x Tp! SS
: I . — Voup
LD37 to LD42 (PWM Ch7) ! $ Lighting period >
; — Vv
| (64/128) x Tp: (64/128) x Tp! SS
Z , . Z 2 — V
LD43 to LD45 ' < Continuous lights out > ' oupP
5 5 5 — Vss
5 5 5 — Voup
LD46 to LD48 ; < Continuous lighting > | !
: : : — Vss
: : i o= L
! Tp ! Tp : T fp
LT1to LT6 L1A to L6A L1B to L6B L1C to L6C W10 | W11 | wi2 | Wi3 | W14 | W15 | W16 PWM (Ch)
1 1 0 0 1 1 1 1 0 1 1 PWM Ch1, (112/128) x Tp
LT7to LT12 L7A to L12A L7B to L12B L7Cto L12C W20 | W21 | W22 | W23 | W24 | W25 | W26 PWM (Ch)
1 0 1 0 1 1 1 1 1 0 1 PWM Ch2, (96/128) x Tp
LT13to LT18 L13Ato L18A L13B to L18B L13CtoL18C | W30 | W31 | W32 | W33 | W34 | W35 | W36 PWM (Ch)
1 1 1 0 1 1 1 1 0 0 1 PWM Ch3, (80/128) x Tp
LT19to LT24 L19A to L24A L19B to L24B L19C to L24C | W40 | W41 | W42 | W43 | W44 | W45 | W46 PWM (Ch)
1 0 0 1 1 1 1 1 0 0 0 PWM Ch4, (16/128) x Tp
LT25to LT30 L25A to L30A L25B to L30B | L25C to L30C | W50 | W51 | W52 | W53 | W54 | W55 | W56 PWM (Ch)
1 1 0 1 1 1 1 1 1 0 0 PWM Chs, (32/128) x Tp
LT31to LT36 L31A to L36A L31B to L36B L31Cto L36C | W60 | W61 | W62 | W63 | W64 | W65 | W66 PWM (Ch)
1 0 1 1 1 1 1 1 0 1 0 PWM Ché, (48/128) x Tp
LT37 to LT42 L37A to L42A L37B to L42B L37Cto L42C | W70 | W71 | W72 | W73 | W74 | W75 | W76 PWM (Ch)
1 1 1 1 1 1 1 1 1 1 0 PWM Ch7, (64/128) x Tp
LT43 to LT45 L43A to L45A L43B to L45B L43C to L45C PWM (Ch)
0 0 0 0 No select PWM, Turning off
LT46 to LT48 L46A to L48BA L46B to L48B L46C to L48C PWM (Ch)
1 0 0 0 No select PWM, Turning on
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Frame frequency of LED driver output waveform fp [Hz]
PFO PF1 PE2 PE3 Internal oscillator operating mode External clock operating mode

(Control data OC ="0", (Control data OC ="1",
fosc = 300 [kHz] typ) fck = 300 [kHz] typ)

0 0 0 0 fosc/1664 fok/1664

1 0 0 0 fosc/1536 fck/1536

0 1 0 0 fosc/1408 fck/1408

1 1 0 0 fosc/1280 fok/1280

0 0 1 0 fosc/1152 fok/1152

1 0 1 0 fosc/1024 fok/1024

0 1 1 0 fosc/896 fck/896

1 1 1 0 fosc/768 fck/768

0 0 0 1 fosc/640 fok/640

1 0 0 1 fosc/512 fok/512

Note) If (PFO, PF1, PF2, PF3) = (X, 1,0, 1) or (X, X, 1, 1) are set, frame frequency (fosc/1408, fck/1408) of setting
(PFO, PF1, PF2, PF3) = (0, 1, 0, 0) is selected.
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Display Control and the INH Pin

Sincethe LSl internal data (1/4 Duty Drive: LCD display data D1 to D140 + LED display dataL T1 to L T48 + control
data, 1/3 Duty Drive: LCD display dataD1 to D108 + LED display dataLT1 to LT48 + control data, /2 Duty Drive:
LCD display dataD1 to D74 + LED display dataLT1 to LT48 + control data, Static Drive: LCD display dataD1 to
D38 + LED display dataLT1 to LT48 + control data) is undefined when power isfirst applied, applications should set
the INH pin low at the same time as power is applied to turn off the display of LCD and LED (LD1to LD48 e e ¢ High
impedance, COM1 and COM2/S38 to COM4/S36 and S35t0 S1 e e @ VSSlevel). The serial datais transferred from the
controller during this period, and then input INH =“H" after the serial datais transferred. This procedure prevents
meaningless display at power on.

(See[Fig 4], [Fig 5], [Fig 6], [Fig 7])

(1) /4 Duty Drive

tl 12
\@ BN <>
VDD «
A 2
INH VL1
>| tc L
CE /NN VL1

e — — )}

< Display data for L’\C_D,I > «

D1 to D140, OC, N Display data for LED and Control data transfer 3
Internal data | FCO to FC3, DTO, DT1, Undefined | Defined Undefined

LSC, BU J 148

~ M )}
Internal data | 1A, L1B, L1C to L48A, Undefined X Defined Undefined

L L48B, L48C, PFO to PF3 _ &

(LT1 to LT48, W10 to W16, ) 2
W20 to W26, W30 to W36, Undefined >< Defined Undefined

Internal data 2

W40 to W46, W50 to W56,
L W60 to W66, W70 to W76

Notes: t1>10us

. t2>0
[Fig 4] tc...10us min
(2) 1/3 Duty Drive
t1l t2
<> Y <>
VDD «
JR— D)
INH Vi «
>l e |<
CE /NN VL1
[ — b))
< Display data for &TZ),I > «
D1 to D108, OC, N Display data for LED and Control data transfer 22
Internal data | FCO to FC3, DTO, DT1, Undefined >< Defined Undefined
LSC, BU B 168
— N b))
Internal data | L1A L1B, L1C 10 L48A, Undefined >< Defined Undefined
L L48B, L48C, PFO to PF3 | R
(LT1to LT48, W10 to W16, ) 2
el data | W20 10 W26, W30 to W, Undefined X Defined Undefined
W40 to W46, W50 to W56, «
L W60 to W66, W70 to W76

Notes: t1>10us

. t2>0
[FIgS] tc...10us min
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(3) /2 Duty Drive

Internal data

Internal data

Internal data

VbD
INH

CE

D1 to D74, OC, B
FCO to FC3, DTO, DT1,
LSC, BU B
L1A, L1B, L1C to L48A,
L L48B, L48C, PFO to PF3
("LT1 to LT48, W10 to W16, )

W20 to W26, W30 to W36,
W40 to W46, W50 to W56,

1

b))

«

b))

«

D))

AT
>| tc L
/ \ VLl
< Display data for LCD,

9
Display data for LED and Control data transfer

«
D))

«

L W60 to W66, W70 to W76 J

(4) Static Drive (1/1 Duty Drive)

Internal data

Internal data

Internal data

CE

D1 to D38, OC, B
FCO to FC3, DTO, DT1,
LSC, BU

L1A, L1B, L1C to L48A,
L L48B, L48C, PFO to PF3
((LT1 to LT48, W10 to W16, |

W20 to W26, W30 to W36,
W40 to W46, W50 to W56,

-~

L W60 to W66, W70 to W76

Undefined >< Defined N Undefined
«
b))
X X W .
Undefined >< Defined Undefined
«
)}
X X [(§ i
Undefined >< Defined Undefined
«
Notes: t1>10us
. t2>0
[Fig6] tc...10us min
t1 t2
|<=> b)) <>
«
D)}
«
VLl
>| tc |<€
. Vil 5
< Display data for LCD, «
Display data for LED and Control data transfer Y
q
Undefined >< Defined ; Undefined
«
b))
X X W .
Undefined >< Defined N Undefined
«
b))
X X W .
Undefined >< Defined N Undefined
«
Notes: t1>10us
. t2>0
[Flg7] tc...10us min
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OSCI pin Peripheral Circuit
(2) Internal oscillator operating mode (Control data OC ="0")

Connect OSCI pin to GND if internal oscillator operating mode is selected.

% OSCI

(2) External clock operating mode (Control data OC ="1")

Input the external clock (fck = 100 to 600 [kHZz]) to OSCI pin if external clock operating mode is selected.

External clock output pin AWV OScCl
Rg

External oscillator
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Application Circuit Example 1
1/4-Duty, 1/3-Bias

coOMl|——>
5 —
+5.0V VDD S38/COM2
E‘IE S37//ICOM3—m>
V. S36/COM4 —>
SS
Vss S/ —mmm> LCD panel
Vss S34 ——>| (Display of up to
¥§§ ' ' 140 segments)
Vsg S5——> *3
Vss sS4t
v s3>
Q22— LED Power supply
Si——> (12v)
External clock input --->---------------1 OSCI *2
P LD48 2
NA LD47 : é(—’Wv
From the controller —>——————— CE ' ! '
*1 — I CL LD3 é‘“’W‘v
N DI LD2 gl‘_IWV
LD1 é“’W‘v

*1 Pins (CE, CL, DI, m) connected to the controller are supported 5V.

*2 External clock input pin OSCI is supported 5V. Connect to GND at internal oscillator operating mode, and input the
external clock (fck = 100 to 600 [kHz]) to OSCI pin at external clock operating mode.
(See " OSCI pin periphera circuit”)

*3 Load capacity of the LCD panel is recommended 9000 [pF] or less.

Application Circuit Example 2
1/3-Duty, 1/3-Bias

COMl|——m>
—
5.0V —> VoD S38/COM2
E‘I; S37/COM3—mm—>
COM4/S36 ——m—>
Vss
Vss S/ f—mm> LCD panel
¥ss S34 ——>| (Display of up to
Vgg ; ' 108 segments)
Vss S5—m—> *3
Vss s4a—>
7 s3——
S2F—mm LED Power supply
S1——> (12v)
External clock input --->---------------1 OSCI *2
P LD48 é{—fvw
A LD47 : é{—’Wv
From the controller —>——  CE : ! i
*1 - ICL LD3 gl‘_IWV
N DI LD2 gl‘_AVAVAV
LD1 AW

*1 Pins (CE, CL, DI, m) connected to the controller are supported 5V.

*2 External clock input pin OSCI is supported 5V. Connect to GND at internal oscillator operating mode, and input the
external clock (fck = 100 to 600 [kHZ]) to OSCI pin at external clock operating mode.
(See “OSCI pin periphera circuit”)

*3 Load capacity of the LCD panel is recommended 9000 [pF] or less.
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Application Circuit Example 3
1/2-Duty, 1/2-Bias

coOMl|——>
5 —
+5.0V VDD S38/COM2
E‘IE COM3/S37F—m>
V. COM4/S36 —>
SS
Vss S/ —mmm> LCD panel
Vss S34 ——>| (Display of up to
¥§§ ' ' 74 segments)
Vsg S5——> *3
Vss sS4t
v s3>
Q22— LED Power supply
Si——> (12v)
External clock input --->---------------1 OSCI *2
P LD48 2
NA LD47 : é(—’Wv
From the controller —>——————— CE ' ! '
*1 — I CL LD3 é‘“’W‘v
N DI LD2 gl‘_IWV
LD1 é“’W‘v

*1 Pins (CE, CL, DI, m) connected to the controller are supported 5V.

*2 External clock input pin OSCI is supported 5V. Connect to GND at internal oscillator operating mode, and input the
external clock (fck = 100 to 600 [kHz]) to OSCI pin at external clock operating mode.
(See " OSCI pin periphera circuit”)

*3 Load capacity of the LCD panel is recommended 9000 [pF] or less.

Application Circuit Example 4
Static (1/1-Duty)

COMl|——m>
—
150V —> VoD COM2/S38
E‘I; COM3/S37 ——m—>
COM4/S36 ——m—>
Vss
Vss S/ f—mm> LCD panel
Vss S34 ——>| (Display of up to
xgg ; ' 38 segments)
Vss S5—m—> *3
Vss s4a—>
7 s3——
S2F—mm LED Power supply
S1——> (12v)
External clock input --->---------------1 OSCI *2
P LD48 é{—fvw
A LD47 : é{—’Wv
From the controller —>——  CE : ! i
*1 - ICL LD3 gl‘_IWV
N DI LD2 gl‘_AVAVAV
LD1 AW

*1 Pins (CE, CL, DI, m) connected to the controller are supported 5V.

*2 External clock input pin OSCI is supported 5V. Connect to GND at internal oscillator operating mode, and input the
external clock (fck = 100 to 600 [kHZ]) to OSCI pin at external clock operating mode.
(See “OSCI pin periphera circuit”)

*3 Load capacity of the LCD panel is recommended 9000 [pF] or less.
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ORDERING INFORMATION

Device Package Shipping (Qty / Packing)

LC75805PEH-3H (Pb-Free / Halogen Free) 50 / Tray Foam

QIPL00E(14X20)

LC75805PES-3H (Pb-Free / Halogen Free) 50 / Tray Foam

QIP100E(14X20)
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