LC75843UGA

1/1 to 1/4-Duty General-Purpose
LCD Driver

. ON Semiconductor®
Overview

The LC75843UGA is the 1/1 to 1/4 duty general-purpose microprocessor-
controlled LCD driver that can be used in applications such as Automotive
display. In addition to being able to drive up to 100 segments directly, the
LC75843UGA can also control up to 4 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.
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Features
o Support for static(1/1duty) or 1/2-duty 1/2-bias or 1/3-duty 1/3-bias or 1/4-
duty 1/3-bias drive techniques under serial data control.
When 1/1-duty : Capable of driving up to 28 segments
When 1/2-duty : Capable of driving up to 54 segments TSSOP36 5.6%9.75 / TSSOP36 (275 mil)
When 1/3-duty : Capable of driving up to 78 segments
When 1/4-duty : Capable of driving up to 100 segments
o Serial data input supports CCB* format communication with the system
controller.
(Support 3.3 V and 5 V operation)
o Serial data control of the power-saving mode based backup function and
the all segments forced off function.
o Serial data control of switching between the segment output port and
general-purpose output port function.
(Support for up to 4 general-purpose output ports)
o Support for the PWM output function of a maximum of 3-ch.
(It can output from the general-purpose output port )
o Support for clock output function of 1-ch.
(It can output from the general-purpose output port)
o Serial data control of the frame frequency of the common and segment
output waveforms.
o Serial data control of switching between the internal oscillator operating
mode and external clock operating mode.
e High generality, since display data is displayed directly without the
intervention of a decoder circuit.
e Built-in LCD drive bias voltage stabilization 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)
e AEC-Q100 qualified and PPAP capable.

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

ORDERING INFORMATION

See detailed ordering and shipping information on page 35 of this data sheet.

© Semiconductor Components Industries, LLC, 2017 1 Publication Order Number :
July 2017 - Rev. 3 LC75843UGA/D



LC75843UGA

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VDD -0.3t0 +6.8 \%
Input voltage VIN CE, CL, DI, INH, OSCI -0.3t0 +6.8 \
Output voltage VouT S1to S28, COM1 to COM4, P1to P4 -0.3to Vpp+0.3 \%
Output current louTl S1to S28 300 pA

louT2 COM1 to COM4 3

louT3 P1to P4 5 mA
Allowable power dissipation Pd max Ta =105°C 50 mwW
Operating temperature Topr —40 to +105 °C
Storage temperature Tstg -551to0 +125 °C

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

Allowable Operating Ranges at Ta = -40 to +105°C, Vg5 =0V

N Ratings .
Parameter Symbol Conditions - Unit
min typ max
Supply voltage VDD VDD 4.5 6.3 \%
Input high level voltage ViH1 CE, CL, DI, INH 0.4Vpp 6.3 v
V|H2 OSCl 0.4Vpp 6.3
Input low level voltage VLl CE, CL, DI, INH 0 0.2Vpp v
VL2 oscl 0 0.2Vpp
fErz;eurgi(l:;lock operating fck OSCI, External clock operatmg[r:igﬂfe . 10 300 600 KHz
External clock duty cycle Dck OSCI, External clock operating mode 30 50 70 %
[Figure 3]
Data setup time tds CL, DI [Figure 1], [Figure 2] 160 ns
Data hold time tdh CL, DI [Figure 1], [Figure 2] 160 ns
CE wait time tcp CE, CL [Figure 1], [Figure 2] 160 ns
CE setup time tcs CE, CL [Figure 1], [Figure 2] 160 ns
CE hold time tch CE, CL [Figure 1], [Figure 2] 160 ns
High level clock pulse width toH CL [Figure 1], [Figure 2] 160 ns
Low level clock pulse width toL CL [Figure 1], [Figure 2] 160 ns
Rise time tr CE, CL, DI [Figure 1], [Figure 2] 160 ns
Fall time tf CE, CL, DI [Figure 1], [Figure 2] 160 ns
INH switching time tc INH, CE [Figure 4], [Figure 5] 10 us
[Figure 6], [Figure 7]

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond the Recommended
Operating Ranges limits may affect device reliability.
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LC75843UGA

Electrical Characteristics for the Allowable Operating Ranges

) . Ratings .
Parameter Symbol Pin Conditions - Unit
min typ max
Hysteresis VH CE, CL, DI, INH 0.03Vpp Vv
Input high level Iyl CE, CL, DI, INH V=63V 5.0
current 142 oscl V|=6.3V 50| "™
Input low level L1 CE, CL, DI, INH Vi=0V -5.0
current L2 OSCI V=0V -5.0 hA
Output high level VoH1l S1to S28 lo =-20 pA VDD
voltage -0.9
VoH2 COM1 to COM4 lo =-100 pA VDD Y
-0.9
VoH3 P1to P4 lo=-1mA VpD
-0.9
Output low level VoLl S1to S28 lo =20 pA 0.9
voltage VoL2 COM1 to COM4 lo = 100 pA 09| Vv
VoL3 P1to P4 lo=1mA 0.9
Output middle Vmipl S1to S25, S28 1/3 bias I = 20 pA 2/3Vpp 2/3Vpp
level -0.9 +0.9
voltage VMID2 S1to S25, S28 1/3 bias Ig = 20 pA 1/3Vpp 1/3Vpp
-0.9 +0.9
VMID3 COM1 to COM4 1/3 bias Ip = +100 pA 2/3Vpp 2/3Vpp Y
-0.9 +0.9
VMmID4 COM1 to COM4 1/3 bias Ig = +100 pA 1/3Vpp 1/3Vpp
-0.9 +0.9
VMID5 COM1, COM2 1/2 bias Ip = £100 pA 1/2Vpp 1/2Vpp
-0.9 +0.9
Oscillator fosc Ir.lterr\al oscillator Internal oscillator operating 240 300 360 | KHz
frequency circuit mode
Current drain Ippl VDD Power-saving mode 100
IDD2 VDD Vpp=6.3V
Output oper.1 . 750 1500
Internal oscillator operating
mode
IDD3 VDD Vpp=6.3V pA
Output open
External clock operating mode
fok = 300 kHz 750 1500
V|H2 = 0.5Vpp
VL2 =0.1Vpp

*We have a case to change these electrical characteristics without a notice for improvement.

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be
indicated by the Electrical Characteristics if operated under different conditions.
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1. When CL is stopped at the low level
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2. When CL is stopped at the high level
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3. OSCI pin clock timing in external clock operating mode
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LC75843UGA

Package Dimensions
unit : mm

TSSOP36 5.6x9.75 / TSSOP36 (275 mil)
CASE 948BC
ISSUE A

10,2 MAX
9, 75£0, |
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SOLDERING FOOTPRINT* GENERIC
MARKING DIAGRAM*

1.00

(Unit: mm)
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XXXXX = Specific Device Code

Y = Year

M = Month

} H , , _ % ] % DDD = Additional Traceability Data

s e
s e

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

Pb-Free indicator, “G” or microdot “=
NOTE: The measurements are not to guarantee but for reference only. may or may not be present.

0.50 0.30

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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LC75843UGA

Pin Assignment
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Pin Functions

LC75843UGA

: . ) Handling
Symbol Pin No. Function Active 110
when unused
S1/P1 to S4/P4 l1to4 Segment outputs for displaying the display data transferred by serial data
S5to0 S24 5t0 24 input. The S1/P1 to S4/P4 pins can be used as general-purpose output ports - (0] OPEN
S28 29 under serial data control.
CcoM1 28 Common driver outputs
COM2/S27 27 The frame frequency is fo[Hz]. ) o OPEN
COM3/S26 26 The COM2/S27 to COM4/S25 pin can be used as a segment output by control
COM4/S25 25 data.
This is input pin for the external clock.
OSCI 32 Input the clock at external clock operating mode. - GND
Furthermore, connect to GND at internal oscillator operating mode.
CE 34 Serial data transfer inputs. Must be connected to the controller. H |
oL 35 CE : Chip enal.JIe . & | GND
CL : Synchronization clock
DI 36 DI : Transfer data - |
Display off control input
«INH=low(Vgs)....Display forced off
S1/P1 to S4/P4=low (Vss)
(These pins are forcibly set to the general-purpose output
port function and held at the Vgg level.)
S5 to S24, S28=low(Vgs)
COM1=low(Vgs)
COM2/S27 to COM4/S25=low(Vgs)
INH 33 Stops the internal oscillator. L GND
Inhibits external clock input.
-m=high(VDD)...Display on
Enables the internal oscillator circuit.
(Internal oscillator operating mode)
Enables external clock input.
(External clock operating mode)
However, serial data transfer is possible when the display is forced off.
Vbp 30 Power supply pin. A power voltage of 4.5 to 6.3 V must be applied to this pin. - - -
Vss 31 Ground pin. Must be connected to ground. - - -
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LC75843UGA

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

- | L

ol fJofof1)fo)ofo)1)o] b1 o) \pas|pssips7(ss{pagipaofparfpezpaaipeaipsipoeiperipesfpesprery o Y o Y o Y o Yo Yo Y o ) o Jorofore o} 1

N U

BO B1 B2 B3 A0 Al A2 AS‘ -----

<—— CCB address Display data ‘ Control data ——>[<DD>
8 bits 100 bits 10 bits 2 bits

2 |
<

JUUUUUUUUivrrrurUr Uy Uy L
3)( oo a)oYoYo) 1Y o) wuo wrwofwsswiefwrsfwaofwarzofwzziwasiwesfvaofwarfwsafwasfiuasfwss o Y o Yo Y o) ---

‘|B0 B1 B2 B3 A0 AL A2 A3

<—— CCB address Control data L Fixed data> '
8 bits 18 bits 4 bits

L profproyprapralpsifpstfpsulpsatipsufpsslpsapsipolfp1Yp2JFedfefreaFedbnfExdocfscieu 1 J o )

‘ Control data LDDJ

24 bits 2 bits
Note: DD is the direction data
* CCB address .....coevvereerierienienieseeiesienieseeseens “44H”
* D110 D100 .oocieeee e Display data
¢ DTO, DTL oo 1/1-duty to 1/4-duty drive switching control data
* W 10 to W15, W20 to W25, W30 to W35... PWM data of the PWM output
*PFOTOPF3 .o PWM output waveform frame frequency setting control data
* PS10, PS11to PS40, PS41 .....coveveveeeee General-purpose output port (P1 to P4) function setting control data
*POLOP2 oo Segment output port/general-purpose output port switching control data
*FCOTOFC3 et Common/segment output waveform frame frequency setting control data
O DN S28 pin state setting control data
C EXF External clock operating frequency setting control data
®OC Internal oscillator operating mode/external clock operating mode
switching control data
® SC i Segment on/off control data
CBU s Normal mode/power-saving mode control data
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LC75843UGA

(2) When CL is stopped at the high level

- | L

o fofof1YoYoYo)1) o Jor)p2y \pss|pse{s7{saisgipadpatipezipesiped(pesipseiperfpssipegiprody o Y o Y o o Yo Yo Y o ) o Yoroforzy o Y 1 X

~ U

BO Bl B2 B3 A0 AL A2 A3 |

<— CCB address Display data Control data —>|<DD>
8 bits 100 bits 10 bits 2 bits

2 |
C

iinhnnieiininhhnhnhhnhhhinihhh
gﬁx of1)oYoY oY1) o Jwuofwrrfwrzfwsfwsafiwssfwacfwaifvazfwasfweafwosfwscfwarfwaofwssfwsefwssy o Y o Yo Y 0 ) ----+

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address Control data < Fixed data>
8 bits 18 bits 4 bits 1

L - Profprafprapralfsifpst psufpsufpsupsatfpsafpsupolfpa Yp2JFedferfreaFedonfexdoctscleul 1 Y o )

‘ Control data LDDJ

24 bits 2 bits
Note: DD is the direction data
* CCB address ......covveveeevierieesierieesierieiesieeas “44H”
* D110 D100 ..oocoviiiieieirce e Display data
e DTO, DTL o 1/1-duty to 1/4-duty drive switching control data
* W 10 to W15, W20 to W25, W30 to W35... PWM data of the PWM output
¢ PFOtOPF3 .o PWM output waveform frame frequency setting control data
* PS10, PS11 t0o PS40, PSAL .....coocviiiviiie General-purpose output port (P1 to P4) function setting control data
*POLOP2 o Segment output port/general-purpose output port switching control data
eFCOLOFC3 i Common/segment output waveform frame frequency setting control data
® DN e S28 pin state setting control data
CEXF External clock operating frequency setting control data
®OC i Internal oscillator operating mode/external clock operating mode
switching control data
® SC Segment on/off control data
*BU i Normal mode/power-saving mode control data
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2. 1/3 duty
(1) When CL is stopped at the low level

LC75843UGA

CE |

DI Xo )( 0 )( 1 )( 0 )( 0 )( 0 )( 1 )( 0)( D1 )(sz ----- XD6QXD7OXD?]XD72XD73XD74XD75XD76XD77XD78X 0)(0 X 0 X 0)(0 X oXo X 0)(0 Xo X 0)(0 X 0 X 0 XDTOXDTlXO X 1 XE
BO BL B2 B3 A0 AL A2 A3] ¢
<— CCB address Display data Control data <DD>

8 bits 78 bits 16 bits 2 bits
\ |
C

JUiyiuiiriiyiriir iy U Uy L

EX ofoY1)oYo) o)1) o wo fwrwofwssfwsdfwas\waofwarwaofwasfzafiuosfaofwaifwszfwssfwsefwssy 0 Y o Y o Y 0 ) --- -

BO B1 B2 B3 A0 Al A2 A3

Control data L Fixed data>

<— CCB address
8 hits

Note: DD is the direction data

* CCB address .....ccccoveevvereiieiriesreeireeivesne s
e DItODT8 oo
e DTO, DTL oo
* W 10 to W15, W20 to W25, W30 to W35...
®PFOTOPFS oo,
* PS10, PS11to PS40, PS41 .....ccoccveieeviieee
ePOTOP2 oo
*FCOLOFC3 oo

18 bits 4 bits

{profprofprolprafpsinlpsiripsulpsatipsiafesstfesiofesifpop1P2)rcofFcrFcareafpNiExrockscisuf 1 ) o

Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

Normal mode/power-saving mode control data
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(2) When CL is stopped at the high level

LC75843UGA

CE |

oI JofoY1fo)oY o)1) o Jorfo2 Yoedfprafo71fp72lp73p74praforefpr7fbre 0 Y o Yo o Yo Yo Yo Yo Yo o oo ) o) o foroforifo Y1 )

~N AU

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

Display data Control data —— > |<DD>

78 bits 16 bits 2 bits

N |
C

innhnhipeininighhhnhhnhhnhnni

EX ofoY1)oYofo)a)f o Ywofwirfwiafwisfwiefwasfwaofworfwazfwaswasfwaswaofwarfwsafwssfwaafwasf o Y o Yo 0 ) -+

‘B0 B1 B2 B3 A0 A1 A2 A3

<— CCB address
8 bits

Note: DD is the direction data

* CCB address .....ccccovveevveveiieirieireeireeivesne s
e DItODT8 oo
L D 1 O 0 I
* W 10 to W15, W20 to W25, W30 to W35...
®PFOtOPFS oo,
* PS10, PS11to PS40, PS41 .....ccoeovevveeveiene
®POLOP2 oo

Control data < Fixed data>
18 bits 4 bits 1

-profproiprafprsfpsiofpsitfesulpsat fesfpsatlpsufpsufpo)pa)p2jreofretfrealFesipnfexdocscleuf 1 ) o )

‘ Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

Normal mode/power-saving mode control data
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3. 1/2 duty
(1) When CL is stopped at the low level

LC75843UGA

CE |

ol JoYof1YoYo oY1 o orlof J37{p38{pagfpaofparipazipagipadibasipagiparipasfpagfosafpsiipsapsapsal o Y o J o Yo Y o Y o Yoroforsf o ) 1 )(E
BO Bl B2 B3 A0 AL A2 A3] ‘ ¢
<— CCB address Display data Control data ——>|<DD>

8 bits 54 bits 8 bits 2 bits
N |
<

JUUiviyiriiviriiivi i iU iU L

Z)( ofoY1)oYo) o)1) o wo fuutfufwiswsdfwisiwaowareofosivaafuasfsofwatfivszfwssfsefwasy 0 Y o Yo Y o) --- -3

‘|0 B1 B2 B3 A0 Al A2 AS‘

<— CCB address
8 bits

Note: DD is the direction data

L O 01 = - To [0 [ £ =T
e DItOD54 ..o
e DTO, DTL i
* W 10 to W15, W20 to W25, W30 to W35....
e PFOTOPF3 ..o
* PS10, PS11to PS40, PS41 ......coocovveveenen,
*POTOP2 i

® DN o

Control data L Fixed data>
18 bits 4 bits

{profprafpr2prafpstfpsiripsjpsatipsanfpsatfesiofpsufpo)p P 2)FcofFcrfrearcafpniexrocisciuf 1 ) o

Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

Normal mode/power-saving mode control data
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(2) When CL is stopped at the high level

LC75843UGA

CE |

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address

DI )( 0 )( 0 )( 1 )( 0 )( 0 )( 0 )( 1 )( 0 XDlXDZX XDa7X038X039XD4oXD41)(042)(043)(044)(045XD46XD47XD48XD49XD50X051XD52X053XDS4X 0 )( 0 )( 0 )( 0 )( 0 )( 0 XDTOXDTlX 0 )( 1 XE
C

Display data ‘ Control data —>|<DD>

54 bits 8 bits 2 bits

8 hits

N |
<

innhnnnighnnphninhhnhnihninn

SX ofof1fo)o) o)1) o XWloXW11XW12><W13XW14XW15XW20XW21XW22Xw23Xw24XW25Xw30XW31XW32XW33XW34XW35X 0 X 0 X 0 X 0 ) N

‘IBo B1 B2 B3 A0 AL A2 A3

<— CCB address
8 bits

Note: DD is the direction data

¢ CCB address .......coveeivieevieeirie e
e D1tOD54 ..o
¢ DTO, DTL i
* W 10 to W15, W20 to W25, W30 to W35...
*PFOTOPF3 ..o
* PS10, PS11 to PS40, PS41 ......cocovvevvven,
CPOTOP2 e

Control data L Fixed data>
18 bits 4 bits 1

- rofproyprafprsfpsiafpsitfesupsat feswfesatipsufpsuPoYpP2)reafretircalFesipNfExdocsclsuf 1 ) o )

‘ Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

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

LC75843UGA

CE |

DI )(0)(0)(1)(0)(0)(0)(1)(0)( D1 )(sz ----- XDZ1XD2ZXD23XD24XD25XD26XD27XD28XOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXDTOXDTlXOXlXS
BO BL B2 B3 A0 AL A2 A3] <
<— CCB address Display data Control data <DD>

8 bits 28 bits 18 bits 2 bits

N |
C

JUUiUiiriiviriiivi i U iU L

S)( ooY1)oYo)o)a) o wo fuifuofwssfwsfwis\waowarfweofeskvasfuasfsofwatfiszfwssfwsefwssy 0 Y o Yo Y o) --- -3

‘[B0 B1 B2 B3 A0 Al A2 A3

<— CCB address
8 bits

Note: DD is the direction data

* CCB address .....ccccoveevvereiieiriesreeireeivesne s
e DItOD28 ..o
e DTO, DTL oo
* W 10 to W15, W20 to W25, W30 to W35...
®PFOTOPFS oo,
* PS10, PS11to PS40, PS41 .....ccoccveieeviieee
ePOTOP2 oo
*FCOLOFC3 oo

Control data < Fixed data>
18 bits 4 bits

{profprafpr2prafpstfpsiripsipsatipsanipsatfpsiofpsufpo)p1yp2)FcofFcrfFcarcafpniexrocisciuf 1 ) o

‘ Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

Normal mode/power-saving mode control data
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(2) When CL is stopped at the high level

LC75843UGA

CE |

ol JofoY1fo)oY o)1) o Jorfo2 Yo21)p22fp23fpad{p2sipasiparfoze 0 Y 0 Y o Yo o o Yo Yo Yo Yoo o) o)o)o)oforoforifo )1}

~N AU

BO B1 B2 B3 A0 A1 A2 A3

<— CCB address Display data ‘ Control data <DD>

8 bits 28 bits 18 bits 2 bits

p!
<

nnhnnnighnnphninhhnhnihninn

SXEX of1)o)oY oY1) o Jwofwrrfwrzfwasfwrafwssfwacfwatfwazfwasfwaafwosfwacfwarfwaofwssfwsefwssy o Y o Yo Y o) -+

‘B0 B1 B2 B3 A0 AL A2 A3

<— CCB address
8 bits

Note: DD is the direction data

* CCB address .....ccccovveevveveiieirieireeireeivesne s
e DItOD28 ..o
L D 1 O 0 I
* W 10 to W15, W20 to W25, W30 to W35...
®PFOtOPFS oo,
* PS10, PS11to PS40, PS41 .....ccoeovevveeveiene
®POLOP2 oo

Control data L Fixed data>
18 bits 4 bits 1

- profprryprafprsfpsiofpstitfesulpsat feswfesatipsufpsufPoYpP2jreofretircalFesipNfexdocsclsuf 1 ) o X

‘ Control data <DD>
24 bits 2 bits

“44H”

Display data

1/1-duty to 1/4-duty drive switching control data

PWM data of the PWM output

PWM output waveform frame frequency setting control data
General-purpose output port (P1 to P4) function setting control data
Segment output port/general-purpose output port switching control data
Common/segment output waveform frame frequency setting control data
S28 pin state setting control data

External clock operating frequency setting control data

Internal oscillator operating mode/external clock operating mode
switching control data

Segment on/off control data

Normal mode/power-saving mode control data

www.onsemi.com
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Serial Data Transfer Example
1. 1/4 duty
All 160 bits of serial data must be sent.

8 bits 112 bits
<olof1]ofo]o]1]o}—p1|p2] - |ss|pss|ps7|pss|pes|pao|pez|paz|pes|pes|pes|pes|pe7|pespesfoin| o [ o [ o [0 [0 [ o [ o [ o Jorofori| 0 | 1]
BO B1 B2 B3 A0 AL A2 A3 N T

8 hits 48 bits
0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 |—|w10|w11|w12|W13|W14|W15|W20|W21|W22|W23|W24|W25|W30|W31|W32|W33|W34|W35| 0 | 0 | 0 | 0 | ‘‘‘‘‘‘
BO B1 B2 B3 A0 AL A2 A3 |

....... |PFO|PF1|PF2|PF3|Ps1o|Psu|Pszo|Psz1|P530|P531|PS40|P541|P0|P1|P2|Fc0|Fc1|Fc2|Fc3|DN|EXF|oc|sc|Bu| 1 | 0 |

2. 1/3 duty
All 144 bits of serial data must be sent.

8 bits 96 bits

<olol1]ofo]o]1]o}—p1|p2] - [psa|o70[o71]p72]p73[p74|D75[D76[D77|D78| 0 [0 [0 [0 [0 [ O[O [0 [0 [0 [0 [0 |00 [OTOfoTs| 0] 1]
BO Bl B2 B3 A0 AL A2 A3 N é‘

8 bits 48 bits
o[of[1]o]o]o]1]o |—wowiwre|ws|wie|wss|wao|war|waz|was|was|was| wso| wai | wsz| wswaslwss| o [0 [ o] 0 | <<<<<<
BO B1 B2 B3 AD AL A2 A3 .

....... |PF0|PF1|PF2|PF3|P310|PS11|P520|P321|P330|P331|P540|P541|Po|P1|P2|F<:0|F<:1|F<:2|F<:3|DN|EXF|oc|sc|Bu| 1]o]

3. 1/2 duty
All 112 bits of serial data must be sent.
8 bits 64 bits
<ofof1]ofo|o]1]o}p1|pz] - [p37|p38|pas|p4o|p41|paz|pa3|pas|pas|pas|pa7|as|pas|psolpsi|psz]psalpse| o [0 [0 [ o o [ o Jorofori] 0 ] 1]
BO Bl B2 B3 A0 AL A2 A3 N é‘

8 bits 48 bits
o[of[1]o]o]o]1]o |—wowiwre|ws|wie|wss|wao|war|waz|was|was|was| wo|wai | wsz| wswaslwss| o [0 [ o] 0 | <<<<<<
BO B1 B2 B3 A AL A2 A3 .

....... |PF0|PF1|PF2|PF3|P310|PS11|P520|P321|P330|P331|P540|P541|Po|P1|P2|F<:0|F<:1|F<:2|F<:3|DN|EXF|oc|sc|Bu| 1]o]

4. 1/1 duty
All 96 bits of serial data must be sent.

8 bits 48 bits

<olof1]ofo]o]1]o}—p1|p2] - [p21|p22]p2s]p24]p2s|p2e[p27|p2s] 0 [0 [0 [0 oo o[o[o[o]o]o[o[o|o]oomforo]1]
BO B1 B2 B3 A0 Al A2 A3 N é‘

8 bits 48 bits
0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 |—|w10|w11|w12|W13|W14|W15|W20|W21|W22|W23|w24|w25|w30|W31|W32|W33|W34|W35| 0 | 0 | 0 | 0 | <<<<<<
BO B1 B2 B3 A0 AL A2 A3 |

....... |PFO|PF1|PF2|PF3|Ps1o|Ps11|Pszo|P321|P330|P331|P540|P541|Po|P1|P2|Fco|Fc1|Fc2|Fc3|DN|EXF|oc|sc|Bu| 1 | 0 |

www.onsemi.com
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Control Data Functions

(1) DTO, DT1 - - - LCD drive scheme ( 1/1-duty to 1/4-duty drive ) switching control data.
These control data bits select 1/4-duty 1/3 bias drive, 1/3-duty 1/3 bias drive, 1/2-duty 1/2 bias drive, or 1/1-duty
drive.

Pin state
DTO DT1 Drive scheme
COM2/s27 COM3/S26 COM4/S25
0 0 1/4-duty 1/3-bias drive COM2 COM3 COM4
1 0 1/3-duty 1/3-bias drive COM2 COM3 S25
0 1 1/2-duty 1/2-bias drive COoM2 S26 S25
1 1 static (1/1-duty drive) S27 S26 S25

Note: COM2 to COM4: Common output , S27 to S25: Segment output

(2) PFO to PF3 - - - PWM output waveform frame frequency setting control data
These control data bits set the frame frequency of the PWM output waveforms. However, when the PWM output
function isn’t used, these control data bits become invalid. In addition, when the external clock operating frequency
is set the fck2 = 38[kHz] typ (EXF = “1”) in external clock operating mode (OC = “1”), these control data bits
become invalid.

Control data PWM output waveform frame frequency fp[Hz]
Internal oscillator operating mode External clock operating mode
PFO PF1 PF2 PF3 (The control data OC is 0, (The control data OC is 1,
fosc=300[kHz]typ) and EXF is 0, fck1=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 fck1/1152
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).
X :don’t care

www.onsemi.com
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(3) PS10, PS11 to PS40, PS41 - - - 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 fck2 = 38[kHz] typ (EXF = “1”) in external clock operating mode (OC = “1").

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, fck/2)

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

1 1 PWM output function (chl) (Support for PWM data W10 to W15)
PS20 pPS21 General-purpose output port (P2) function

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

1 0 PWM output function (chl) (Support for PWM data W10 to W15)

0 1 PWM output function (ch2) (Support for PWM data W20 to W25)

1 1 PWM output function (ch3) (Support for PWM data W30 to W35)
PS30 PS31 General-purpose output port (P3) function

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

1 0 PWM output function (ch1) (Support for PWM data W10 to W15)

0 1 PWM output function (ch2) (Support for PWM data W20 to W25)

1 1 PWM output function (ch3) (Support for PWM data W30 to W35)
PS40 PS41 General-purpose output port (P4) function

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

1 0 PWM output function (chl) (Support for PWM data W10 to W15)

0 1 PWM output function (ch2) (Support for PWM data W20 to W25)

1 1 PWM output function (ch3) (Support for PWM data W30 to W35)

(4) PO to P2 - - - 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 S4/P4

output pins.
Control data Output pin state
PO P1 P2 S1/P1 S2/P2 S3/P3 S4/P4
0 0 0 S1 S2 S3 S4
0 0 1 P1 S2 S3 S4
0 1 0 P1 P2 S3 S4
0 1 1 Pl P2 P3 s4 Note: Sn(n=1 to 4): Segment output ports
1 0 0 P1 P2 P3 P4 Pn(n=1 to 4): General-purpose output ports

Note: When are setting (PO, P1, P2)=(1, 0, 1), (1, 1, 0), and (1, 1, 1), the all P1/S1 to P4/S4 output pins selects the

segment output port.

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.

Correspondence display data
Output pin
1/4 duty 1/3 duty 1/2 duty 1/1 duty
S1/P1 D1 D1 D1 D1
S2/P2 D5 D4 D3 D2
S3/P3 D9 D7 D5 D3
S4/P4 D13 D10 D7 D4

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, the S4/P4 output pin will output a high level when the display data D13 is 1, and will output a low level when
D13is 0.

www.onsemi.com
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(5) FCO to FC3 - - - Common/segment output waveform frame frequency control data
These control data bits set the frame frequency of the common and segment output waveforms.

Control data Frame frequency fo[Hz]
Internal oscillator External clock External clock
operating mode operating mode operating mode
FCO FC1 FC2 FC3 (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, and EXFis 1,
fck 1=300[kHz]typ) fck2=38[kHz]typ)
0 0 0 0 fosc/6144 fck1/6144 fck2/768
0 0 0 1 fosc/5376 fck1/5376 fck2/672
0 0 1 0 fosc/4608 fck1/4608 fck2/576
0 0 1 1 fosc/3840 fck1/3840 fck2/480
0 1 0 0 fosc/3456 fck1/3456 fck2/432
0 1 0 1 fosc/3072 fck1/3072 fck2/384
0 1 1 0 fosc/2688 fck1/2688 fck2/336
0 1 1 1 fosc/2304 fck1/2304 fck2/288
1 0 0 0 fosc/2112 fck1/2112 fck2/264
1 0 0 1 fosc/1920 fck1/1920 fck2/240
1 0 1 0 fosc/1728 fck1/1728 fck2/216
1 0 1 1 fosc/1536 fck1/1536 fck2/192
1 1 0 0 fosc/1344 fck1/1344 fck2/168
1 1 0 1 fosc/1152 fok1/1152 fok2/144
1 1 1 0 fosc/960 fck1/960 fck2/120
1 1 1 1 fosc/768 fck1/768 fck2/96
(6) DN - - - S28 pin state setting control data
This control data bit sets state of the S28 pin.
Number of display segments Pin state
ON 1/4 duty 1/3 duty 1/2 duty 1/1 duty S28
0 Up to 96 segments Up to 75 segments Up to 52 segments Up to 27 segments “L” (Vss)
1 Up to100 segments Up to 78 segments Up to 54 segments Up to 28 segments S28

(7) EXF - - - External clock operating frequency setting control data
This control data 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, this control data is effective only when external clock operating
mode (OC = “1") is set.

EXF External clock operating frequency fck[KHz]
0 fck1=300[kHz]typ
1 fck2=38[kHz]typ

(8) 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.

ocC Fundamental clock operating mode Input pin (OSCI) state
0 Internal oscillator operating mode Connect to GND
1 External clock operating mode Input the clock from the outside

(9) 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.

www.onsemi.com
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(10) 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 if the IC is in the internal oscillator operating mode(OC=0) and

the IC stops receiving external clock signals 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 S4/P4 output pins can be used as general-purpose output ports under the control of the data bits
PO to P2. (The general-purpose output port P1 to P4 can not be used as clock output or PWM output).

www.onsemi.com
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(11) W10 to W15, W20 to W25, W30 to W35 - - - 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
fck2 = 38[kHz] typ (EXF = “1”) in external clock operating mode (OC = *1”), these control data bits become
invalid.

Wno | Wnl Wn2 Wwn3 | Wn4 Wwn5 Pulse width of Wno wnl Wn2 Wwn3 Wn4 | Wn5 Pulse width of
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 (2/64)xTp 1 0 0 0 0 1 (34/64)xTp
0 1 0 0 0 0 (3/64)<Tp 0 1 0 0 0 1 (35/64)xTp
1 1 0 0 0 0 (4/64)<Tp 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)<Tp 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)<Tp 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 PWM output (Ch1) =110 3
W20 to W25 - - - PWM data of the PWM output (Ch2) 1

W30 to W35 - - - PWM data of the PWM output (Ch3) ™=

www.onsemi.com
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Display Data and Output Pin Correspondence (1/4 Duty)

Note: This table assumes that pins S1/P1 to S4/P4 are configured for segment output.

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

Output pin COoM1 CcOoM2 COM3 CcOomM4 Output pin CcOM1 COM2 COoM3 COomM4
S1/P1 D1 D2 D3 D4 S14 D53 D54 D55 D56
S2/P2 D5 D6 D7 D8 S15 D57 D58 D59 D60
S3/P3 D9 D10 D11 D12 S16 D61 D62 D63 D64
S4/P4 D13 D14 D15 D16 S17 D65 D66 D67 D68

S5 D17 D18 D19 D20 S18 D69 D70 D71 D72
S6 D21 D22 D23 D24 S19 D73 D74 D75 D76
S7 D25 D26 D27 D28 S20 D77 D78 D79 D80
S8 D29 D30 D31 D32 S21 D81 D82 D83 D84
S9 D33 D34 D35 D36 S22 D85 D86 D87 D88
S10 D37 D38 D39 D40 S23 D89 D90 D91 D92
S11 D41 D42 D43 D44 S24 D93 D94 D95 D96
S12 D45 D46 D47 D48 S28 D97 D98 D99 D100
S13 D49 D50 D51 D52

Display data

D81

D82

D83

D84

Output pin (S21) state

The LCD segments corresponding to COM1, COM2, COM3, and COM4 are off.

The LCD segment corresponding to COM4 is on.

The LCD segment corresponding to COM3 is on.

The LCD segments corresponding to COM3 and COM4 are on.

The LCD segment corresponding to COM2 is on.

The LCD segments corresponding to COM2 and COM4 are on.

The LCD segments corresponding to COM2 and COM3 are on.

The LCD segments corresponding to COM2, COM3, and COM4 are on.

The LCD segment corresponding to COML1 is on.

The LCD segments corresponding to COM1 and COM4 are on.

The LCD segments corresponding to COM1 and COM3 are on.

The LCD segments corresponding to COM1, COM3, and COM4 are on.

The LCD segments corresponding to COM1 and COM2 are on.

The LCD segments corresponding to COM1, COM2, and COM4 are on.

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

R lr|r|r|r|lr|r|r|lo|lo|lo|o]|lo|o|o]|o

P |k |k |k |O|JO|O|O|F [P |FP | |O]JO|O|O

|k |O|O | |k |O|OC|F |k |O|OC|F |k |O|O

P |O |k, |O|FR|O|FRr|O|FRr ||, |O |, |O|F |O

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 COoM1 CcOoM2 COM3 Output pin COM1 COM2 COM3
S1/P1 D1 D2 D3 S14 D40 D41 D42
S2/P2 D4 D5 D6 S15 D43 D44 D45
S3/P3 D7 D8 D9 S16 D46 D47 D48
S4/P4 D10 D11 D12 S17 D49 D50 D51

S5 D13 D14 D15 S18 D52 D53 D54
S6 D16 D17 D18 S19 D55 D56 D57
S7 D19 D20 D21 S20 D58 D59 D60
S8 D22 D23 D24 S21 D61 D62 D63
S9 D25 D26 D27 S22 D64 D65 D66
S10 D28 D29 D30 S23 D67 D68 D69
S11 D31 D32 D33 S24 D70 D71 D72
S12 D34 D35 D36 COM4/s25 D73 D74 D75
S13 D37 D38 D39 S28 D76 D77 D78

Note: This table assumes that pins S1/P1 to S4/P4, and COM4/S25 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 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 COM2 are on.

1 1 1 The LCD segments corresponding to COM1, COM2, and COM3 are on.

Display Data and Output Pin Correspondence (1/2 Duty)

Output pin com1 COM2 Output pin com1l COM2
S1/P1 D1 D2 S15 D29 D30
S2/P2 D3 D4 S16 D31 D32
S3/P3 D5 D6 S17 D33 D34
S4/P4 D7 D8 S18 D35 D36

S5 D9 D10 S19 D37 D38
S6 D11 D12 S20 D39 D40
S7 D13 D14 S21 D41 D42
S8 D15 D16 S22 D43 D44
S9 D17 D18 S23 D45 D46
S10 D19 D20 S24 D47 D48
S11 D21 D22 COM4/S25 D49 D50
S12 D23 D24 COM3/S26 D51 D52
S13 D25 D26 S28 D53 D54
S14 D27 D28

Note: This table assumes that pins S1/P1 to S4/P4, COMA4/S25, and COM3/S26 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
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 segments corresponding to COM1 and COM2 are on.
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Display Data and Output Pin Correspondence (1/1 Duty)

Output pin COM1 Output pin COM1
S1/P1 D1 S15 D15
S2/P2 D2 S16 D16
S3/P3 D3 S17 D17
S4/P4 D4 S18 D18

S5 D5 S19 D19
S6 D6 S20 D20
S7 D7 S21 D21
S8 D8 S22 D22
S9 D9 S23 D23
S10 D10 S24 D24
S11 D11 COM4/S25 D25
S12 D12 COM3/S26 D26
S13 D13 COM2/S27 D27
S14 D14 S28 D28

Note: This table assumes that pins S1/P1 to S4/P4, COMA4/S25, COM3/S26, and COM2/S27 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
D21
0 The LCD segment corresponding to COML1 is off.
1 The LCD segment corresponding to COM1 is on.
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Output waveforms (1/4-Duty 1/3-Bias Drive Scheme)
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— oV
T o — VpD
LCD driver output when LCD segments T\—‘ —l—‘ —“—‘ —L‘ —“—“_ — 2/3Vpp
corresponding to COM1 and COMS3 are on. \—“_ H_ H\_ \—‘_ — 1/3Vpp
o ; ; — oV
LCD dri hen LCD [ ] _‘—‘ [ ] —L‘ B V/DD
river output when segments ‘ ' ‘ — 2/3Vpp
corresponding to COM2 and COMS3 are on. —“TI_ i mL“_ mL“_ — 1/3Vpp
- - — o
LCD driver output when LCD segments ] [ : ] [ : 1 V/DD
corresponding to COM1, COM2, and COM3 - i/ngD
are on. - DD
. i I i T — W
LCD dri h ly LCD —l—‘ —l—‘ _ V/DD
river output when only segments ! ! — 2/3Vpp
corresponding to COM4 are on. _‘ul_‘ ’_“—\_ u’_‘um\—‘— u’_“— — 1/3Vpp
— — ov
. B M ‘ — — VDD
LCD driver output when LCD segments —‘ \—‘ —‘—‘ H —‘—‘ — 2/3Vpp
corresponding to COM2 and COM4 are on. H'_ L‘_ H\_ L‘_ H\_ — 1/3Vpp
‘ — oV
LCD driver output when all LCD segments 1 ] : e i M@ — — VDD
corresponding to COM1, COM2, COM3, and — 2/3Vpp
COM4 are on. — é(/sVDD
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Output waveforms (1/3-Duty 1/3-Bias Drive Scheme)

fo[Hz]

| Hﬂﬁr Hﬂﬁr apu -

- Hﬂﬁr Hﬂﬁr —

A HmuHr HﬂuHr — 2o

— oV
LCD driver output when all LCD segments - \2//2\[;
di COM1, COM2, and COM3 —
et o - T I I I v
— oV

LCD driver output when only LCD segments —‘ —‘ —‘ _ \2//2\3
corresponding to COM1 areyon. \—“_ﬂ_“_‘ \—“_‘m\_‘ \—“_ﬂ_ : 1/3\,33
[ [
|

— 0oV

— VDD
LCD driver output when only LCD segments -—-‘ -—-‘ -—-“._. — 2/3Vpp
corresponding to COM2 are on. -—-“_‘ "—-“_‘ — 1/3Vpp
L L — 0oV

— T ] — VbD
LCD driver output when LCD segments —‘ —‘ —“— — 2/3Vpp
corresponding to COM1 and COM2 are on. H\_ \_“_ — 13Vpp
—_ | — — 0oV

L
1
I

L‘ — VDD
— 2/3Vpp
\—ﬂ_“—‘ — 1/3Vpp

LCD driver output when only LCD segments
corresponding to COM3 are on. —“_ﬂ_“_‘

— — — VbD
LCD driver output when LCD segments -—-‘ -—-‘ -—-‘ — 2/3Vpp
corresponding to COM1 and COM3 are on.
—_— — — — 0oV

—] ] — — VDD
LCD driver output when LCD segments —“—‘ —“—‘ — 2/3Vpp

corresponding to COM2 and COM3 are on. —“_‘ \_‘ \_‘ — 13Vpp
L] L L L I Y Y
LCD driver output when all LCD segments —1 1 11 1 1 r1r — VDD
corresponding to COM1, COM2, and COM3 — 2/3Vpp
are on. _ 1/3VDD
—_ = = = = ] — — 0oV
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Output waveforms (1/2-Duty 1/2-Bias Drive Scheme)

CcOoM1

COoMm2

LCD driver output when all LCD segments
corresponding to COM1 and COM2 are off.

LCD driver output when only LCD segments
corresponding to COM1 are on.

LCD driver output when only LCD segments
corresponding to COM2 are on.

LCD driver output when all LCD segments
corresponding to COM1 and COM2 are on.

LC75843UGA

-

fo[Hz]

— 1/2Vpp
— oV

— VpD

— 172V,
I I

— 1/2Vpp

— VDD
— 1/2Vpp

— oV

— VDD
— 1/2Vpp

Output waveforms (1/1-Duty Drive Scheme)

LCD driver output when LCD segments
corresponding to COML1 are off.

LCD driver output when LCD segments
corresponding to COML1 are on.

COM1

fo[Hz]

— oV

— 1/2Vpp

— VpD

— VpD

Control data

Frame frequency fo[Hz]

Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 FC3 (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, fck1=300[kHz]typ) and EXF is 1, fck2=38[kHz]typ)
0 0 0 0 fosc/6144 fck1/6144 fck2/768
0 0 0 1 fosc/5376 fck1/5376 fck2/672
0 0 1 0 fosc/4608 fck1/4608 fck2/576
0 0 1 1 fosc/3840 fck1/3840 fck2/480
0 1 0 0 fosc/3456 fck1/3456 fck2/432
0 1 0 1 fosc/3072 fck1/3072 fck2/384
0 1 1 0 fosc/2688 fck1/2688 fck2/336
0 1 1 1 fosc/2304 fck1/2304 fck2/288
1 0 0 0 fosc/2112 fck1/2112 fck2/264
1 0 0 1 fosc/1920 fck1/1920 fck2/240
1 0 1 0 fosc/1728 fck1/1728 fck2/216
1 0 1 1 fosc/1536 fck1/1536 fck2/192
1 1 0 0 fosc/1344 fck1/1344 fck2/168
1 1 0 1 fosc/1152 fok1/1152 fok2/144
1 1 1 0 fosc/960 fck1/960 fck2/120
1 1 1 1 fosc/768 fck1/768 fck2/96
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PWM output waveforms

LC75843UGA

| | — VDD
P1to P4 ! |
(PWM output Ch1) : — Vss
: (56/64)xTp 1 (56/64)xTp :
i —— — VDD
Q) P2 to P4 :
— — Vss
(PWMoutput Ch2) (48/64)xTp g (48/64)xTp g
: ] ] — VbD
P2 to P4 i «— 5 «— 5
— H ; — Vss
(PWMoutput Ch3) (40/64)xTp ! (40/64)<Tp |
| ' i — VDD
P1to P4 ; |e |e
. . . — Vss
(PWMoutput Ch1) | (8/64)xTp! (8/64)xTp!
: — VpD
) P2 to P4 ! <« > <« > v
i — VSS
(PWMoutput Ch2) (16/64)xTp; (16/64)<Tp;
; — VbD
P2 to P4 i “~—> S —
' — Vss
(PWM output Ch3) (24/64)xTp! (24/64)xTp!
E ' ' — VbD
P1to P4 S — I
(PWM output Ch1l) ' - h : — Vss
! (32/64)xTp! (32/64)xTp!
5 — VoD
3) P2 to P4 ! « 5 « 5 v
_— — VSS
(PWMoutputCh2) (32/64)xTp! (32/64)xTp!
i — VDD
P2toP4 | « D
‘ — Vss
(PWM output €h3) (32/64)xTp: (32/64)xTp
: : : 1
H H H Tp= —
Tp Tp P
Control data PWM output
W10 | Wil | wi2 | wWi3 | W14 | W15 | W20 | W21 | W22 | W23 | W24 | W25 | W30 | W31 | W32 | W33 | W34 | W35 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 )
1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 3)
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,
fosc=300[kHz]typ) and EXF is 0, fck1=300[kHz]typ)
0 0 0 0 fosc/1536 fck1/1536
1 0 0 0 fosc/1408 fok1/1408
0 1 0 0 fosc/1280 fck1/1280
1 1 0 0 fosc/1152 fok1/1152
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 fok1/384
0 1 0 1 fosc/256 fcK1/256

Note: When is setting (PFO, PF1, PF2, PF3)=(1, 1, 0, 1) and (X, X, 1, 1) the frame frequency is same as
frame frequency at the time of the (PFO, PF1, PF2, PF3)=(1, 0, 1, 0) setting (fosc/896, fck1/896).
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Clock output waveforms

P1

LC75843UGA

|

Control data

Clock frequency of clock output P1
2 5 PS10 PS11 fc(=1/Tc)[Hz]
Tcl2 1 0 Clock output function (fosc/2, fck/2)
Tc 0 !

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 D100 and the control data, 1/3 duty : the display data D1 to
D78 and the control data, 1/2 duty : the display data D1 to D54 and the control data, 1/1 duty : the display data D1 to
D28 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 S4/P4, S5 to S24, COMA4/S25,
COM3/S26,COM2/S27, COM1, and S28 pins to the Vsg 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

LC75843UGA

prevents meaningless display at power on. (See Figure 4, Figure 5, Figure 6, Figure 7.)

(1)1/4 duty
VDD
INH
CE
Internal
data  (P1to D100, DTO, DT1)

W10 to W15, W20 to W25,

Internal W30 to W35, PFO to PF3,
data PS10, PS11 to PS40, PS41,
PO to P2, FCO to FC3,
DN, EXF, OC, SC, BU
(2)1/3 duty
VbD
INH
CE
Internal
data  (D1toD78,DTO, DT1)
W10 to W15, W20 to W25,
Internal W30 to W35, PFO to PF3,
data PS10, PS11 to PS40, PS41,

PO to P2, FCO to FC3,
DN, EXF, OC, SC, BU

t1

t2

VL1
> tc |«

S Ve
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Display data and
control data transferred
Undefined >< Definéa Undefined
Undefined >< Define‘(‘j Undefined
Note : t1>1ms
t2>0
_ tc ... 10us min
[Figure 4]
tl 12
> R ——
VL1
> tc |«

S Ve

<>

Display data and

control data transferred
Undefined >< Definéa Undefined
Undefined >< Define‘(lj Undefined
Note : t1>1ms
t2>0
. tc ... 10us min
[Figure 5]



(3)1/2 duty
VbD
INH
CE
Internal
data  (D1toD54,DTO, DT1)
W10 to W15, W20 to W25,
Internal W30 to W35, PFO to PF3,
data PS10, PS11 to PS40, PS41,
PO to P2, FCO to FC3,
DN, EXF, OC, SC, BU
(4)1/1 duty
VbD
INH
CE
Internal
data  (D1to D28, DTO, DT1)
W10 to W15, W20 to W25,
Internal W30 to W35, PFO to PF3,
data PS10, PS11 to PS40, PS41,

PO to P2, FCO to FC3,
DN, EXF, OC, SC, BU

LC75843UGA

t1

t2
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VL1
> tc |
S Ve
<>
Display data and
control data transferred
Undefined >< Definéa Undefined
Undefined X Definétlj Undefined
Note : t1>1ms
t2>0
X tc ... 10us min
[Figure 6]
t1 t2
< > ) < >
VLl
> tc |«
S Ve
&>
Display data and
control data transferred
Undefined X Defined Undefined
Undefined X Definéa Undefined
Note : t1>1ms
t2>0
_ tc ... 10us min
[Figure 7]
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OSCI pin Peripheral Circuit
(1) 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 to OSCI pin if external clock operating mode is selected.

External clock output pin AV OScCl

External oscillator

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
P1to P4

+5V

LED
474

P1to P4
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Sample Applications Circuit 1
1/4 Duty, 1/3 Bias General-purpose

—(ﬂé output ports
(P2)
Used for functions

(P3)., |such as backlight

(P4) control
15y —> * VbD COoM1
S27/COM2
7_,/7_ Vss S26/COM3 _
S25/COM4 2
Q
P1/S1 =
(@)
P2/S2 &
P3/S3 8
-
P4/S4 2
ssI———>| S
External clock input ~ ~~~->=sssooosoeeeeeoood oscl *3 E | g
s ! 8
N INH f : o
N -
From the —> CE *2 S
controller ——> CL S/
S DI S f——>

*2. The pins to be connected to the controller (CE, CL, DI, m) can handle 3.3V or5V.

*3. External clock input pin OSCI is supported 3.3 V or 5 V. Connect to GND at internal oscillator operating
mode, and input the external clock to OSCI pin at external clock operating mode.
(See “OSCI pin peripheral circuit™)

Sample Application Circuit 2

1/3 Duty, 1/3 Bias General-purpose
— Py output ports

P2
# Used for functions

P3 such as backlight

(P4) control

+5V T2 ¢ VDD com1
S27/COM2

7_,/7— Vss S26/COM3

P1/S1
P2/S2
P3/S3

P4/S4
S5 >

LCD panel(up to 78 segments)

External clock input TTDmmmmmommoomooonoos OSCI *3 ! !
— INH s~
%
Fromthe —> CE ” S24
controller —> CL COM4/S25 F——m—>
— DI s8>

*2. The pins to be connected to the controller (CE, CL, DI, m) can handle 3.3V or5V.

*3. External clock input pin OSCI is supported 3.3 V or 5 V. Connect to GND at internal oscillator operating
mode, and input the external clock to OSCI pin at external clock operating mode.
(See “OSCI pin peripheral circuit™)
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Sample Applications Circuit 3
1/2 Duty, 1/2 Bias

LC75843UGA

External clock input B
—>

From the —>

controller —>
—

VDD COoM1
S27/COM2

Vss P1/S1
P2/S2

P3/S3

P4/s4

S5

OSCI *3 523
INH S24
CE - COM4/S25
CL COM3/S26
DI S28

General-purpose

—(ﬂ)% output ports
gPZ)E .
Used for functions

(P3). | such as backlight

(P4) control

m

c

(4]

£

[o))

Q

1]

T <

| [T

1 2

1 o

: =

1 ©

' c

> ©

o

[a)

> (@]

-
%
%
%

*2. The pins to be connected to the controller (CE, CL, DI, m) can handle 3.3V or5V.

*3. External clock input pin OSCI is supported 3.3 V or 5 V. Connect to GND at internal oscillator operating
mode, and input the external clock to OSCI pin at external clock operating mode.
(See “OSCI pin peripheral circuit™)

Sample Application Circuit 4
Static (1/1 Duty)

+5V >

External clock input el
—>

Fromthe —>

controller —>
—>

VpbD COM1
P1/s1

Vss P2/S2
P3/S3

P4/s4

S5

S23

OSCI *3 524
INH COM4/S25
CE » COM3/S26
CL COM2/Ss27
DI S28

General-purpose

—(ﬂé output ports
% Used for functions

P3 such as backlight

(P4) control

m

<

[0}

1S

(=]

> )

' 1]

H [ee]

il N

, i}

o

2

©

c

- > (]

o

N a

O

|
%
%
%

*2. The pins to be connected to the controller (CE, CL, DI, m) can handle 3.3V or5V.

*3. External clock input pin OSCI is supported 3.3 V or 5 V. Connect to GND at internal oscillator operating
mode, and input the external clock to OSCI pin at external clock operating mode.
(See “OSCI pin peripheral circuit™)
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ORDERING INFORMATION

Device Package Shipping (Qty / Packing)

LC75843UGA-AH

TSSOP36 5.6x9.75 / TSSOP36 (275mil)

(Pb-Free / Halogen Free) 1000/ Tape & Reel

T For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel
Packaging Specifications Brochure, BRD8011/D. http://www.onsemi.com/pub_link/Collateral/BRD8011-D.PDF

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries
in the United States and/or other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other
intellectual property. A listing of ON Semiconductor's product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON
Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability arising out of the application or
use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is
responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or
standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters,
including “Typicals” must be validated for each customer application by customer’s technical experts. ON Semiconductor does not convey any license under its
patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support
systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for
implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized application, Buyer shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an
Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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