| Ordering number : ENA1971A |

SANYO Semiconductors
SA//MYO R D;\TA SHEET

An ON Semiconductor Company
CMOS IC

C|CIE | C75890\W  1/4duty and Static Drive

~ General-Purpose
LC75890E LCD Display Drivers

Overview

The LC75890W and LC75890E are 1/4 duty and static drive general-purpose LCD display driversthat can be used
for displaying segments for household appliances, home audio visual products, portable devices and other such
products under the control of a microcontroller.The LC75890W can drive up to 148 segments directly, and the

L C75890E can drive up to 132 segments directly. In addition the L C75890W can control up to 12 general-purpose
output ports, and the LC75890E can control up to 11 general-purpose output ports. They can control the brightness of
the LED backlight of RGB, because they have the PWM output of greatest 3CH built-in. Incorporation of the
oscillation circuit helps to reduce the number of external resistors and capacitors required. Incorporation of the LCD
drive bias voltage stabilization circuit helps to reduce the capacitors for the LCD drive bias voltage stabilization.

Features

e Support for 1/4-duty 1/3-bias or static drive techniques under serial data control.
<L C75890W(SQFP48)>
When 1/4-duty drive : Capable of driving up to 148 segments
When Static drive : Capable of driving up to 37 segments
<L C75890E(QIP44M)>
When 1/4-duty drive : Capable of driving up to 132 segments
When Static drive : Capable of driving up to 33 segments

o Support for display segment on, off, or blinking for each segment output pin under serial data control.

Continued on next page.

« CCB isaregistered trademark of SANY O Semiconductor Co., Ltd.
« CCB is SANY O Semiconductor's original bus format. All bus addresses are managed by SANY O
Semiconductor for this format.

M Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment. The products mentioned herein
shall not be intended for use for any "special application" (medical equipment whose purpose is to sustain life,
aerospace instrument, nuclear control device, burning appliances, transportation machine, traffic signal system,
safety equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives
in case of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any
guarantee thereof. If you should intend to use our products for new introduction or other application different
from current conditions on the usage of automotive device, communication device, office equipment, industrial
equipment etc. , please consult with us about usage condition (temperature, operation time etc.) prior to the
intended use. If there is no consultation or inquiry before the intended use, our customer shall be solely
responsible for the use.

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

SANYO Semiconductor Co., Ltd.

http://semicon.sanyo.com/en/network
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LC75890W, LC75890E

Continued from preceding page.
e Seria data control of the power-saving mode based backup function and the all segments forced off function.
e Seria data control of switching between the segment output port and general-purpose output port function.
<L C75890W : Support for up to 12 general -purpose output ports>
<L C75890E : Support for up to 11 general-purpose output ports>
e Support for the PWM output function of a maximum of 3ch. (It can output from the general-purpose output port ).
e Seria data control of the frame frequency of the common and segment output waveforms.
¢ Seria data control of the segment blinking frequency.
o Serial data control of switching between the internal oscillator operating mode and external clock operating mode.
e Seria datainput supports CCB format communication with the system controller.
e Independent V|_cp for the LCD driver block.
e Built-in LCD drive bias voltage stabilization circuit.
e The INH pin alows the display to be forced to the off state.
e Incorporation of an oscillator circuit. (Incorporation of resistor and capacitor for an oscillation)
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LC75890W, LC75890E

Specifications

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VbD -0.3to +4.2
V| cp max ViLcD -0.3t0 +6.5 v
Input voltage ViNd CE, CL, DI, INH -0.31t0 +4.2
VIN2 OSCI : External clock operating mode -0.3to Vpp+0.3 v
Output voltage VouT S1to S37, COM1 to COM4, P1to P12 *1 -0.3t0 V| cp+0.3 \
Output current louTl S1to S36 *1 300 uA
louT2 COM1 to COM4, S37 3
louT3 Plto P12 *1 *2 5 mA
Allowable power dissipation Pd max1 LC75890W(SQFP48) Ta=85°C 100
Pd max2 LC75890E(QIP44M)  Ta=85°C 100 mW
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +125 °C

Note: *1 In the case of the LC75890E(QIP44M), the output pins are effective for only S1 to S11, S13 to S23, S25 to

S34, and S37 pins.

*2 The sum of output current through P1 to P12 must be 40mA or less.

Allowable Operating Ranges at Ta=-40to +85°C, Vs =0V

Parameter Symbol Conditions - Ratings Unit
min typ max
Supply voltage Vbp Vbp 2.7 3.6
ViLcD V| cp: Internal oscillator operating mode 2.7 5.5 \
V| cD: External clock operating mode VbD 5.5
Input high-level voltage Vipl CE, CL, DI, INH 0.7Vpp 3.6
VK2 OSCI: External clock operating mode 0.7Vpp Vpp v
Input low-level voltage TR CE, CL, DI, INH 0 0.2Vpp
VL2 OSCI: External clock operating mode 0 0.2Vpp v
External clock operating frequency fck OSCI: External clock operating mode [Figure 3] 10 38 600 kHz
External clock duty cycle Dck OSCI: External clock operating mode [Figure 3] 30 50 70 %
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 [Figure 4][Figure 5] 10 us
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LC75890W, LC75890E

Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameter Symbol Pin Conditions - Unit
min typ max
Hysteresis VH CE, CL, DI, INH 0.1Vpp v
Input high-level current Iyl CE, CL, DI, INH V) =3.6V 1.0
IH2 OSClI V| = Vpp: External clock operating mode 1.0 HA
Input low-level current L1 CE, CL, DI, INH V=0V -1.0
L2 OsClI V| = 0V: External clock operating mode -1.0 nA
Output high-level voltage Von1l S1to S37 *3 lo =-10uA VLcp-0.9
VoH2 tCOOCI\/él’v|4 lp =-100pA VicD-0.9 v
Von3 P1to P12 *3 lo =-1mA VLcp-0.9
Output low-level voltage Vo1 S1to S37 *3 lo = 10uA 0.9
VoL 2 COM1 lo = 100pA
o to COM4 ° ' 09 v
VoL3 P1lto P12 *3 lo =1mA 0.9
Output middle-level VmiDl S1to S37 *3 1/4 duty |g = £10pA 213V cp 213V cp
voltage -0.9 +0.9
VMID2 | S1toS37 *3 1/4 duty Ig = £10pA 13V cp 113V cp
-0.9 +0.9 v
VMmID3 CcOoM1 1/4 duty Ig = £100pA 213V cp 2/13V cp
to COM4 -0.9 +0.9
VmiD4 COM1 1/4 duty Ig = £100pA 13V cp 113V cp
to COM4 -0.9 +0.9
Oscillator frequency fosc Internal Internal oscillator operating mode
. o 240 300 360 | kHz
oscillator circuit
Current drain Ippl VbD Power-saving mode 2
IpD2 VbD Vpp = 3.3V, Normal mode, 5 10
External clock operating mode *4
Ipp3 VbD Vpp = 3.3V, Normal mode,
External clock operating mode *4 90 180
Serial data transfer *5
Ipp4 Vpp Vpp = 3.3Y, Normal mod.e, 50 100
Internal oscilloator operating mode
IpD5 Vpp Vpp = 3.3V, Normal mode,
Internal oscilloator operating mode, 135 270
Serial data transfer *5 nA
ILep! | Viep Power-saving mode 2
ILcp2 ViLcD VL cp = 3.3V, Output open, 8 16
Normal mode, Static drive
ILcp3 ViLcD Vi cp = 3.3V, Output opeln, 20 140
Normal mode, 1/4 duty drive
ILcp4 ViLcD VL cp = 5.0V, Output open, 10 20
Normal mode, Static drive
ILcp5 ViLcD VLcp = 5.0V, Output opeln, 90 180
Normal mode, 1/4 duty drive

Note : *3 In the case of the LC75890E(QIP44M), the output pins are effective for only S1 to S11, S13 to S23, S25 to
S34, and S37 pins.
*4 External clock operating mode (fck=38kHz, V|H2=V DD, V|L2=0V, rise/fall time=20ns)

*5 Serial datatransfer (data transfer frequency 2MHz, V|H1=Vpp, V|L1=0V, rise/fall time=20ns)
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LC75890W, LC75890E

1. When CL is stopped at the low level
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[Figure 1]
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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[Figure 3]
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LC75890W, LC75890E

Package Dimensions

unit : mm (typ)
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SANYO : SQFP48(7X7)
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LC75890W, LC75890E

Package Dimensions
unit : mm (typ)
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SANYO

: QIP44M(10X10)
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LC75890W, LC75890E

Block Diagram
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LC75890W, LC75890E

Pin Functions

Pin No. Handling
Symbol LC75890W LC75890E Function Active 110 when
(SQFP48) (QIP44M) unused
S1/P1 1 1
S2/P2 2 2
S3/P3 3 3
S4/P4 4 4
S5/P5 5 5
S6/P6 6 6
S7/P7 7 7
S8/P8 8 8
S9/P9 9 9
S10/P10 10 10
S11/P11 11 11
S12/P12 12 -
S13 13 12
S14 4 13 S t outputs for displaying the display dat
egment outputs for displaying the display data
S15 15 14 9 P . P ) ying pay
transferred by serial data input.
S16 16 15 )
The S1/P1 to S12/P12 pins can be used as general-
S17 17 16 R
purpose output ports under serial data control.
S18 18 17
- o OPEN
S19 19 18
Note :
S20 20 19 )
s21 ”n 20 In the case of the LC75890E (QIP44M), the output pins
are effective for only S1 to S11, S13 to S23, and S25 to
S22 22 21 .
S34 pins.
S23 23 22
S24 24 -
S25 25 23
S26 26 24
S27 27 25
S28 28 26
S29 29 27
S30 30 28
S31 31 29
S32 32 30
S33 33 31
S34 34 32
S35 35 -
S36 36 -
COom4 37 33
COomM3 38 34 . .
Common driver outputs The frame frequency is fo[Hz]. - (0] OPEN
Ccom2 39 35
COM1 40 36
Segment output.
This pin can also be used as the external clock input pin
S37/0SCl 41 37 . ) - lfe} OPEN
when the external clock operating mode is selected by
control data.
CE 46 42 Serial data transfer inputs. Must be connected to the H |
controller.
CL 47 43 CE : Chip enable / \ | GND
CL : Synchronization clock
DI 48 44 DI : Transfer data ) !

Continued on next page.

No0.A1971-9/32



LC75890W, LC75890E

Continued from preceding page.

Symbol

Pin No.

LC75890W
(SQFP48)

LC75890E
(QIP44M)

Function

Active

110

Handling
when
unused

INH

45

41

Display off control input

«INH = low (Vss) ...Display forced off
S1/P1 to S12/P12=low (Vgs)
(These pins are forcibly set to the general-purpose
output port function and held at the Vgg level.)
S13to S36=low (Vgs)
COM1 to COM4=low (Vgsg)
S37/0SCl=low (Vgs)
(This pin is forcibly set to the segment output port
function and held at the Vgg level.)
LCD drive bias voltage stabilization circuit stopped.
Stops the internal oscillator.
Inhibits external clock input.

«INH = high (Vpp) -.-Display on

LCD drive bias voltage stabilization circuit is enabled.

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.

GND

VbD

42

38

Logic block power supply pin. A power voltage of 2.7 to
3.6V must be applied to this pin.

Viep

43

39

LCD driver block power supply pin. A power voltage of
2.7 to 5.5V must be applied to this pin.

Vss

a4

40

Ground pin. Must be connected to ground.
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LC75890W, LC75890E

Serial Data Input

1. 1/4 duty drive
(1) When CL is stopped at the low level
* Digplay data | nput

CE [ L
c _[UUUUUUULIUUUL. ... JuuuirrurUrrrrrrrrrrU Uy Uy
i JoJoJfoJoJ1Jo)1]o] b1 o234 Yoa9oaofpatfoszossipafossossiparioseosaipaofperfosaipasfpsspssiossfparioasf 0 Yo Yo J o Yo J o J o Y o
BO B1 B2 B3 AQ Al A2 A3
<— CCB address —> Display data < Fixed data >|<-DD—>
8 bits 48 bits 5 bits 3 bits
CE [ L
c _[UUUUUUULIUUUL. ... JuuuirrurUrrrrrrrrrrU Uy Uy
b JoJoYoJoJ1)oJ 1] oY b Josofpsiosa) Yorforsforafosofostipszfpssfoseipesiosefosripsefpseoaofparfpezfpesfosdfossipssf o Yo Y o Jo Yo J o o ) 2
BO B1 B2 B3 AO Al A2 A3
<— CCB address —> Display data < Fixed data >|<-DD—>
8 bits 48 bits 5 bits 3 bits
CE | L
c _[UUUUUUULIUUUL. ... JuuuirrurUrrrrrrrrrrU Uy Uy
i JoJoYoJo) 1) o)1) oY o Jossfpegfoun Yousfousfourfoueorsossaforsafossaforss¥orsefousouaeorsr{osseousapraforeaforforsoreforesoresforerforsf 0 Y o Y 2 Y 0
B0 B1 B2 B3 AQ Al A2 A3 ‘
<— CCB address —> Display data & |<-DD—>
8 bits 52 bits Fixed 3 bits
1 bits

« Control data Input

CE |

c _JUUUUUUTLUUTUUUryyuvyvrvyuryyu gy

DI JoJoJofo)a)o} 1} o] e feosfaoafosfaosfoefporyaoefaosfsuiefairfaoifsotsysoiefsotsfaotsfsoiryefamefaoarfsvrfaouefoousfeefoousfooueforfoout) - -
BO B1 B2 B3 A0 AL A2 A3 ;
<— CCB address —> Control data ~——— E

8 bits 53 bits

*~ o oo arYatYeosfaossoaeYooue oo o o er rco e fecef o Yexefoc fsc Yau o Yo Yo Yo Jo fo [ 1 {1

<DD—>
3 bits

cE |

c _JUUUUUUTLITUUUryuuryyvivyurvuuryuu Ui

b JoJoYoJoJ 1Yo o) wo YwnrfwzwsKwrafwswofwarfiuazwasfwofas wsofwsrisefwssfowseXwssy eropr1)pefprafpiafpisfpoafposfpsafpas) - -

BO B1 B2 B3 A0 Al A2 A3

<— CCB address —> Control data
8 bits 53 bits

> (pun)pea)psa psa) poa s prapra) poa Ypee { pou from Youu s rusfpueprsfpofpafp 2P 0 J o Yo Y 1 J o J o

<DD—>
3 bits

Note: DD isthe direction data.
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LC75890W, LC75890E

(2) When CL is stopped at the high level
« Display data Input

CE [ L
c JUUUUUUU UUUUL....... Juvvvrvrvvrvvryurrrrrrrvvrvvuuuy
i JoJoJfoJoJ1Jo)1] o Jorjp2lpsfp4 Yoa9oaofpatfos2ossipafossossiparioseosafpaofperfosaipasfpssossiossfparioasf 0 Yo Yo J o Yo J o J o Y o
BO B1 B2 B3 A0 AL A2 A3
<— CCB address Display data < Fixed data >|<-DD—>
8 bits 48 bits 5 bits 3 bits
CE | L
c UUUUUUUU UUUUL...... Juutivtvvrvvuuurrrrrrirvrvvuuuy
i JoJoYoYoJ 1) o)1) o Yousfosofpsfosz] Yorrforsforefosoostipe2ipesipeaipesipesipsripssfpssfpsofoorpszipesipeaipesiossf 0 Yo Yo Yo Yo J o J o f 1
BO B1 B2 B3 A0 AL A2 A3
<— CCB address Display data < Fixed data >|<-DD—>
8 bits 48 bits 5 bits 3 bits

CE | L
c JUUUUUULU UUUUL...... Juuyyuvrvrvvrryryvuuyrvrvuy

i JoJoYoJoJ1YoJ1] o Yoorfoesfpecfous) Yousouzsforfouaorssforsoforsnossafoussfomsfosssfoussforsosssforsoforeoresforeforsforaforforefourfo 0 Y o Y 1 Y o
B0 B1 B2 B3 A0 AL A2 A3 ‘
<— CCB address Display data < |<-DD—>
8 bits 52 bits Fixed 3 bits
1 bits

« Control data Input

cE |

c JUUUUUUT UUUUUTUUUTUUUiyvviyuyyu Ui

b JoJoYoJoYafo)a] o Jeoufeoafeoseoafaosensfeoryeoefeosfaoiofeorfaoteos faoteYue eorsYaoraousfaoreeoeofaoerYsom soeafavaeeomsfoveefsom o) - -

B0 B1 B2 B3 A0 AL A2 A3

<— CCB address Control data
8 bits 53 bits

= (oo feos st oos oo oo e eowrYaro et ez Neco et rcofor Yexefoc Y sc Yauf o Y o Jo J o Yo Yo [ 1. [ 2.

<-DD>
3 bits

CE |

o JUUUUUUL UUUUUUUUvvvvvyvvvrvvvvuuvyuun

i JoJoYoJoYaToYaT o Ywofwrwefwasfwselwsfwerwadfweewaswesfwes waofwarkwseYwssfwadlwssfproY perpr2Yprs puafpisYposfroe psal pse) - -

BO B1 B2 B3 A0 AL A2 A3

<— CCB address Control data
8 bits 53 bits

'~ {panpeg){pea [pss fpou Y poe {pra e pou Yse ponfpon fruosfpusfpuafpueprafpusfpofpafp2fpafo fo Jo X 1 J o J o

<DD->
3 bits

Note: DD isthe direction data.
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LC75890W, LC75890E

* CCB address .......ccccovvevevenn “50H”
*D1toD148 ..o Display data
Note : In the case of the LC75890E(QIP44M), the display data are effective for only D1 to D44, D49 to D92,
D97 to D136, and D145 to D148.
*BD1toBD37 ....ccoevernen Display blinking control data of each segment output pin
Note : In the case of the LC75890E(QIP44M), the control data are effective for only BD1 to BD11, BD13 to BD23,
BD25 to BD34, and BD37.

*BFOtOBF2 ..o Segment blinking frequency setting control data
*FCOtOFC2 ..o, Common/segment output waveform frame frequency setting control data
DT 1/4-duty 1/3-bias drive or static drive switching control data
CEXF e External clock operating frequency setting control data
*OC Internal oscillator operating mode/external clock operating mode switching control data
@ SC Segment on/off control data
*BU Normal mode/power-saving mode control data
* W10 to W15, W20 to W25,... PWM data of the PWM output
W30 to W35
*PFOTOPF3 .o PWM output waveform frame frequency setting control data

* P1A, P1B to P12A, P12B ..... General-purpose output function/PWM output function switiching control data of the
general-purpose output port
Note : In the case of the LC75890E(QIP44M), the control data are effective for only P1A, P1B to P11A, P11B.
*POtOP3 .o Segment output port/general -purpose output port switching control data

2. Static drive
(1) When CL is stopped at the low level
« Display data Input

CE [ L
o JUUUUUUULIUUUL. JUUUUUUrrvrrvyryiUurirrvvuu UL
pi JoJoJoYoJ 1) o)1) o] p1)b2fpsfpaf Yo29fpsoostosapsaipadpasipasiparf 0 Y o Yo Yo Yo Yo o oJoJo Yo o o oJoJoJoJo]o
B0 B1 B2 B3 A0 AL A2 A3
<— CCB address —>|<—— Display data Fixed data ——— > |<-DD—>
8 bits 37 bits 16 bits 3 bits

« Control data | nput
CE |

c _JUUUUUUTLITUUUUUUryyvvyyvvvyuryyuuuin

pi JoJofoJoJa) oo ot Javofeosfaosfaosfeoefaor)oefansaofeosfevz asfsouefaosfeos aoremeYaouefoorsfooetfonm emeYevoefousfaneor e - -
BO B1 B2 B3 AO Al A2 A3 ;

<— CCB address —> Control data ~—— |
8 bits 53 bits

;wWWWWWWWWWWWMWWWWMWWMMMMhhohh

<DD->
3 bits
CE |
cL
DI JoJoJofoJa)o) ] o) wo fwfwofwsfwsefwsfwafwerfweafwosfussfwesfusofwsrfusofussfwssfwesypro}pei przYprsfpiafpis)pasfpoafpantpss) - -
BO B1 B2 B3 AQ Al A2 A3 ;
<— CCB address —> Control data ~———— E
8 bits 53 bits f

U g

L {pan Xpu8)po s Jpou Y poa {pra e oY pee Y pon{ os [ s pas pueprfpmfpofpap2frafo J o o Y 1 J o J o

- - - éDD%
Note: DD isthe direction data. 3 bits
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LC75890W, LC75890E

(2) When CL is stopped at the high level
« Display data Input

CE [ L
c JUUUUUUL UUUUL...... JuuuirrurUrrrrrrrrrrU Uy Uy
b JoJoYoJoJ1)oJ1] o Jpjp2fpsfo4) Yo29foaofpstfoszossfosafossossipsrf o Yo Yo fo Yo Yo Yo Yo Jof o oJoYoJoJo)YoJoJo)o
BO B1 B2 B3 A0 A1 A2 A3
<— CCB address Display data Fixed data —— > |<-DD—>
8 bits 37 bits 16 bits 3 bits

« Control data | nput

CE |

o UUUUUUUL UUUUUUvUvivvvvivvyvyuduuuuyt

pi JoJofofof1)of 1] o Jeoafoafeoeinsfosfeosfaoravefansfaofeo ez s souefaoisfeos aomeveYeuefsousfooe fon evoamefooes v enm ) - -
B0 B1 B2 B3 A0 A1 A2 A3 :
<— CCB address Control data ~——— |

8 bits 53 bits

L {ooneYsosooaroefosesvae o oae o Yaro) 1 se2 pcorctfrca o Jexe{oc fsc Yauf o Yo Yo Jo Yo Yo [ 1 [ 2

<DD—>
3 bits
CE |
cL
oI JoJofofofa of 1} o fmofwstXwsefwssfweafusefweofwackweafesfves iwcs wacKwarkwsofwasfwseweeyprofpet forz pes pafpisfposfraspsafeag) -
BO B1 B2 B3 A0 A1 A2 A3 ;
<— CCB address Control data —— E
8 hits 53 bits i
P e 4

L {panpss fpsu psn [a Y pon fpra Ypre)pon fpee pon [poa pue fpusfpuaprsfpiaesfpofpafp2fpafo o Yo 1 J o J o

<DD->
3 bits

Note: DD isthe direction data.

* CCB address ......ccccoeevveenennen. “50H"

*D1tOD37 oo Display data

Note : In the case of the LC75890E(QIP44M), the display data are effective for only D1to D11, D13 to D23,
D25 to D34, and D37.
*BD1toBD37 ..o Display blinking control data of each segment output pin
Note : In the case of the LC75890E(QIP44M), the control data are effective for only BD1 to BD11, BD13 to BD23,
BD25 to BD34, and BD37.

*BFOtOBF2 ... Segment blinking frequency setting control data
*FCOtOFC2 .o Common/segment output waveform frame frequency setting control data
DT 1/4-duty 1/3-bias drive or static drive switching control data
CEXF External clock operating frequency setting control data
*OC Internal oscillator operating mode/external clock operating mode switching control data
® SC e Segment on/off control data
*BU Normal mode/power-saving mode control data
* W10 to W15, W20 to W25,... PWM data of the PWM output
W30 to W35
*PFOtOPF3 oo PWM output waveform frame frequency setting control data

* P1A, P1B to P12A, P12B ..... General-purpose output function/PWM output function switiching control data of the
general-purpose output port
Note : In the case of the LC75890E(QIP44M), the control data are effective for only P1A, P1B to P11A, P11B.
*POtOP3 .o Segment output port/general -purpose output port switching control data
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Serial Data Transfer Example

1. 1/4 duty drive
» LC75890W(SQFP48) : When 97 or more segments are used
L C75890E(QIP44M) : When 89 or more segments are used
All 320 bits of seria data (including CCB address) must be sent.

8 bits 56 bits

<olofofof1]o]1]0 HBDllBDZlBD3|BD4|BD5|BD6|BD7|BDB|BD9|BD10|BD11|BD12|BD13|BD14|BD15|BD16|BD17|BDlBlBD19|BDZOlBD21|BD22|BD23|BD24|BD25|BD26|BD27|BD28|BD29|BD30|BD31|BD32| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

»»»»»» |BD33|BD34|BD35|BD36|BD37|BFO|BF1|BF2|FCO|FCl|FCZ|DT|EXF|OC|SC|BU| o[ofofofofo]1]1] |

8 bits 56 bits
L{ ofofofof[1]o]1]0 |—|w10|w11|w12|w13|w14|w15|W20|W21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35|PF0|PF1|PF2|PF3|P1A|P15|P2A|PZB|P3A|P35|P4A|P4B|P5A|P53| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

»»»»»» |P6A|PGB|P7A|P7B|P8A|PSB|P9A|P98|P10A|P108|P11A|P11B|P12A|PIZB|PO|P1|P2|P3| olofof1]o]o] |

8 bits 56 bits
L{ o[ofofof[1]o]1]0 |—|D1|Dz|03|D4|Ds|DG|D7|Ds|Dg|D10|D11|D12|D13|D14|D15|D16|D17|D18|D19|D20|D21|D22|023|D24|D25|D26|D27|D28|D29|D30|D31|Dsz| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

~~~~~~ |D33|D34|D35|D36|D37|D38|D39|D40|D41|D42|D43|D44|D45|D46|D47|D48| o[ofofo]ofo]o]o] |

8 bits 56 bits
L{ 0 | 0 | 0 | 0 | 1 | 0 | 1 | 0 |—|D49|Dso|051|D52|053|Ds4|055|056|Ds7|053|059|Deo|D61|Dez|D63|D64|D65|D66|D67|D68|D69|D70|D71|D7z|D73|D74|D75|D76|D77|D78|D79|Dso| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

<<<<<< |D81|D82|D83|D84|D85|D86|D87|D88|D89|D90|D91|D92|D93|D94|D95|D96| ofofofofofofo]1] |

8 bits 56 bits
L{ ofofofof[1]o]1]0 |—|D97|098|D99|Dloo|mo1|0102|0103|D104|0105|Dloe|0107|0108|D109|D110|D111|D112|[>113|m14|D115|D115|D117|D113|D119|Dlzo|D1z1|mzz|D123|D124|0125|Dl2e|0127|0128| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

»»»»»» |D129|D130|0131|[>132|[>133|[>134|D135|D136|D137|D138|0139|D140|[>141|[>142|D143|D144|D145|D146|Dl47|D14a| ofof1]o]

« LC75890W(SQFP48) : When fewer than 97 segments are used
L C75890E(QIP44M) : When fewer than 89 segments are used
Depending on the number of segments used, 192 bits or 256 bits (including CCB address) must be sent as serial
data. However, the serial data (control data) shown in the figure below must be sent without fail.

8 bits 56 bits

<ofofofo[1]o]1]0 |—|BD1|BD2|BD3|BD4|BD5|BD6|BD7|BD3|BD9|B[>10|B[>11|B[>12|BD13|BD14|BD15|BD16|BD17|BD13|BD19|ano|BDZ1|BD22|BD23|B|324|BDZ5|3026|BDZ7|BDZB|B[>29|BD30|B[>31|BD32| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

‘‘‘‘‘‘ |BD33|BD34|BD35|BD36|BD37|BFO|BF1|BF2|FCO|FC1|FCZ|DT|EXF|OC|SC|BU| ofofofofofof1]1] |

8 bits 56 bits
L{ o[ofofo]1]o]1]0 |—|w1o|w11|w12|w13|w14|w15|w20|W21|w22|W23|W24|W25|w30|w31|w32|w33|w34|w35|PFO|PF1|PF2|PF3|P1A|P13|P2A|P23|P3A|PSB|P4A|P4B|P5A|P58| ~~~~~~~
BO B1 B2 B3 A0 AL A2 A3

‘‘‘‘‘‘ |P6A|PﬁB|P7A|P7B|PBAlPBBlPQAlPQB|P10A|P10B|P11A|P11B|P12A|PlZBlPO|P1|P2|P3| olofo[1]o]o]

Note : After the above serial datais sent, the contents of the display data can be changed by transferring only the
serial data (CCB address, display data, fixed data, and direction data) including the display datato be
changed in 64-bit units.

In addition, in the case of the LC75890E(QIP44M), the display data are effective for only D1 to D44, D49
to D92, D97 to D136, and D145 to D148, the control data are effective for only BD1to BD11, BD13 to
BD23, BD25 to BD34, BD37, and P1A, P1B to P11A, P11B.
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2. Static drive
« All 192 bits of serial data (including CCB address) must be sent.

8 bits 56 bits
<ofo]ofo]1]o]u1]o |{eot|soz|sns|eos[sos|sns |87 [eos sns [poio[eniaoie]avis[eis[enslaots]oir]epiefaois]avac]ees|enzzfaoas]enes epzsfaoas]poer|ozsfpoas Boaofent ozl

BO B1 B2 B3 A0 AL A2 A3
lBoss[eoas[eoas[enslaos|aro 8F [Br2 | Feo|Fei | Fez|pT [exFoc]scBul o [0 [0 [ o [0 [ o[ 1] 1 | |

56 bits

8 bits
L{ ofofofo[1]o]1]o f—{wiolwr|wiz|wis|wialwas|wao|wz1|wez|was|wae|wzs|wso | wsi|wsa|wss|was|wss| Pro| pr] pr2| Pr3|pia P18 poa| P28 [paa| pas|paa pas [psaps}

BO BI B2 B3 AD AL A2 A3 ;
{Pea [peB|p7a| p7a| Pea| pas|Poa [poB proalpioslprialpuislproalpizg|Po P [P2[P3 0 [0 [0 [ 1 [0 [ 0 | |

56 bits

8 bits
L{ 0 | 0 | 0 | 0 | 1 | 0 | 1 | 0 |—|D1|Dz|Ds|D4|Ds|De|D7|Ds|Dg|D10|D11|D12|D13|D14|D15|D16|D17|D18|D19|D20|D21|D22|023|D24|D25|D26|D27|D28|D29|030|D31|D32|

BO B1 B2 B3 A0 AL A2 A3 ;
%|D33|D34|D35|D36|D37|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|O|0|0|

Note : In the case of the LC75890E(QIP44M), the display data are effective for only D1 to D11, D13 to D23,
D25 to D34, and D37, the control data are effective for only BD1 to BD11, BD13 to BD23, BD25 to BD34,

BD37, and P1A, P1B to P11A, P11B.
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Control Data Functions
(1) BD1to BD37 ... Display blinking control data of each segment output pin
These control data bits are used to set the display segment blinking corresponding to each segment output pin.

BDn Display segment blinking states of segment output pin Sn
0 The display segments are not blinked.
1 The display segments corresponding to the segment output pin Sn that the contents of display
data are "1" are blinked.

Note: The BDn (n=1 to 37) are the control data setting the blinking state of the display segments for segment output
pins Sn (n=1 to 37). However, in the case of the L C75890E(QIP44M), the control data are effective for only
BD1to BD11, BD13 to BD23, BD25 to BD34, and BD37.

For example, the display state of segment output pin S21 becomes as follows when the contents of display data are
(D81, D82, D83, D84)=(1, 0, 1, 0) in 1/4 duty drive

Display data Display states of segment output pin S21
8Dz D81 D82 D83 D84 CoM1 Ccom2 COM3 COM4
0 1 0 1 0 on off on off
1 1 0 1 0 blink off blink off

(2) BFO to BF2 ... Segment blinking frequency setting control data
These control data bits are used to set the display segment blinking frequency

Control data Segment blinking frequency fb[Hz]
Internal oscillator operating mode External clock operating mode External clock operating mode
BFO BF1 BF2 (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 fosc/600000 fck1/600000 fck2/75000
1 0 0 fosc/360000 fck1/360000 fck2/45000
0 1 0 fosc/300000 fck1/300000 fck2/37500
1 1 0 fosc/240000 fck1/240000 fck2/30000
0 0 1 fosc/180000 fck1/180000 fck2/22500
1 0 1 fosc/150000 fck1/150000 fck2/18750
0 1 1 fosc/120000 fck1/120000 fck2/15000
1 1 1 fosc/100000 fck1/100000 fck2/12500

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

Control data Common/segment output waveform frame frequency fo[Hz]
Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHz]typ) and EXF is 0, fck1=300[kHz]typ) and EXF is 1, fck2=38[kHz]typ)
0 0 0 fosc/4608 fok1/4608 fck2/576
0 0 1 fosc/3456 fck1/3456 fck2/432
0 1 0 fosc/3072 fok1/3072 fok2/384
0 1 1 fosc/2304 fok1/2304 fok2/288
1 0 0 fosc/1536 fok1/1536 fok2/192
1 0 1 fosc/1152 fck1/1152 fok2/144
1 1 0 fosc/768 fck1/768 fck2/96

Note: When is setting (FCO, FC1, FC2)=(1, 1, 1), the frame frequency is same as frame frequency at the time of the
(FCO, FC1, FC2)=(0, 1, 0) setting (fosc/3072, fck 1/3072, fck 2/384).
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(4) DT ... 1/4-duty 1/3-bias drive or static drive switching control data
This control data bit selects either 1/4-duty 1/3-bias drive or static drive.

Common output pins states
DT Drive scheme
COM2 COM3 COM4
0 1/4 duty 1/3 bias drive COM2 COM3 COM4
1 Static drive “L” (Vss) “L" (Vss) “L" (Vss)

Note: COM2, COM3, COM4 : Common output
“L" (Vsg) 1 "L" (Vsg) level output

(5) EXF ... External clock operating frequency setting control data
This control data bit sets the operating frequency of the external clock which input into the OSCI pin, when the
external clock operating mode (OC="1") is set. However, this control datais 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

(6) OC ... Internal oscillator operating mode/external clock operating mode switching control data
This control data hit selects either the internal oscillator operating mode or external clock operating mode.

ocC Fundamental clock operating mode I/0 pin (S37/0SCl) state
0 Internal oscillator operating mode S37
1 External clock operating mode OSClI

Note: S37: Segment output
OSCI: External clock input

(7) SC ... Segment on/off control data
This control data bit controls the on/off state of the segments.

SC Display state
0 On
1 Off

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

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

BU

Mode

0

Normal mode

Power saving mode

In this mode, the internal oscillator circuit stops oscillation (the S37/OSCI pin is configured for segment
output) if the IC is in the internal oscillator operating mode (OC=0) and the IC stops receiving external clock
signals (the S37/0OSCI pin is configured for external clock input) if the IC is in the external clock operating
mode (OC=1). In addition, the common and segment output pins go to the Vgg level and the operation of
LCD drive bias voltage stabilization circuit stops.

However, the S1/P1 to S12/P12 output pins can be used as general-purpose output ports under the control
of the data bits PO to P3. (The general-purpose output port P1 to P12 can not be used as PWM output).
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(9) 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 P12. 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.

Wwno | Wnl | Wn2 | Wn3 | Wn4 | Wn5 Pulse width of Wno | Wnl | Wn2 | Wn3 | 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)xTp 0 1 0 0 0 1 (35/64)xTp
1 1 0 0 0 0 (4/64)xTp 1 1 0 0 0 1 (36/64)xTp
0 0 1 0 0 0 (5/64)xTp 0 0 1 0 0 1 (37/64)xTp
1 0 1 0 0 0 (6/64)xTp 1 0 1 0 0 1 (38/64)xTp
0 1 1 0 0 0 (7/64)xTp 0 1 1 0 0 1 (39/64)xTp
1 1 1 0 0 0 (8/64)xTp 1 1 1 0 0 1 (40/64)xTp
0 0 0 1 0 0 (9/64)xTp 0 0 0 1 0 1 (41/64)xTp
1 0 0 1 0 0 (10/64)xTp 1 0 0 1 0 1 (42/64)xTp
0 1 0 1 0 0 (11/64)xTp 0 1 0 1 0 1 (43/64)xTp
1 1 0 1 0 0 (12/64)xTp 1 1 0 1 0 1 (44/64)xTp
0 0 1 1 0 0 (13/64)xTp 0 0 1 1 0 1 (45/64)xTp
1 0 1 1 0 0 (14/64)xTp 1 0 1 1 0 1 (46/64)xTp
0 1 1 1 0 0 (15/64)xTp 0 1 1 1 0 1 (47/64)xTp
1 1 1 1 0 0 (16/64)xTp 1 1 1 1 0 1 (48/64)xTp
0 0 0 0 1 0 (17/64)xTp 0 0 0 0 1 1 (49/64)xTp
1 0 0 0 1 0 (18/64)xTp 1 0 0 0 1 1 (50/64)xTp
0 1 0 0 1 0 (19/64)xTp 0 1 0 0 1 1 (51/64)xTp
1 1 0 0 1 0 (20/64)xTp 1 1 0 0 1 1 (52/64)xTp
0 0 1 0 1 0 (21/64)xTp 0 0 1 0 1 1 (53/64)xTp
1 0 1 0 1 0 (22/64)xTp 1 0 1 0 1 1 (54/64)xTp
0 1 1 0 1 0 (23/64)xTp 0 1 1 0 1 1 (55/64)xTp
1 1 1 0 1 0 (24/64)xTp 1 1 1 0 1 1 (56/64)xTp
0 0 0 1 1 0 (25/64)xTp 0 0 0 1 1 1 (57/64)xTp
1 0 0 1 1 0 (26/64)xTp 1 0 0 1 1 1 (58/64)xTp
0 1 0 1 1 0 (27/64)xTp 0 1 0 1 1 1 (59/64)xTp
1 1 0 1 1 0 (28/64)xTp 1 1 0 1 1 1 (60/64)xTp
0 0 1 1 1 0 (29/64)xTp 0 0 1 1 1 1 (61/64)xTp
1 0 1 1 1 0 (30/64)xTp 1 0 1 1 1 1 (62/64)xTp
0 1 1 1 1 0 (31/64)xTp 0 1 1 1 1 1 (63/64)xTp
1 1 1 1 1 0 (32/64)xTp 1 1 1 1 1 1 (64/64)xTp
Note: W10 to W15 ... PWM data of the PWM output (Chl) 1
W20 to W25 ... PWM data of the PWM output (Ch2) Tp=+-
W30to W35 ... PWM data of the PWM output (Ch3)
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(10) 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 fck 2=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 and EXF is 0,
fosc=300[kHz] typ) fck1=300[kHz] typ)
0 0 0 0 fosc/1536 fck1/1536
1 0 0 0 fosc/1408 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 are 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, fCck 1/896).
X: don't care

(11) P1A, P1B to P12A, P12B ... General-purpose output function/PWM output function switiching control data of the
general-purpose output port
These control data bits set the general-purpose output function (High or low level output) or PWM output function
of the general-purpose output ports P1 to P12. However, when the SI/P1 to S12/P12 output pins arn’'t set the
general-purpose output port, these control data bits become invalid. In addition, be careful of being unableto set a
PWM output function when the external clock operating frequency is set the fck 2=38[kHz]typ (EXF="1") in
external clock operating mode (OC="1").

PnA PnB Functions of the general-purpose output port (Pn)
0 0 General-purpose output function (High or low level output)
1 0 PWM output function (Ch1)
0 1 PWM output function (Ch2)
1 1 PWM output function (Ch3)

Note: The data PnA, PnB (n=1to 12) are the control data switching the general-purpose output function or PWM
output function of the general-purpose output ports P1 to p12. For example, if the S10/P10 output pin is set the
general-purpose output port, the general-purpose output port P10 pin is selected the PWM output function
(Chl) when (P10A, P10B)=(1, 0). However, in the case of the L C75890E(QIP44M), the control data are
effective for only P1A, P1B to P11A, P11B.
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(12) PO to P3 ... Segment output port/general -purpose output port switching control data

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

S12/P12 output pins.
Control data Output pin state

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

Notel: Sn (n=1to 12)...Segment output port Pn (n=1to 12)...General-purpose output port

Note2: In the case of the LC75890E(QIP44M), the output pins are effective for only S1/P1 to S11/P11 pins.

Note3: When are setting (PO, P1, P2, P3)=(1, 1,0, 1), (1, 1, 1, 0) and (1, 1, 1, 1), the all S1/P1 to S12/P12 output pins
are selected 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 (general-purpose output function).

Correspondence display data

Output pin
1/4 duty drive Static drive
S1/P1 D1 D1
S2/P2 D5 D2
S3/P3 D9 D3
S4/P4 D13 D4
S5/P5 D17 D5
S6/P6 D21 D6
S7/P7 D25 D7
S8/P8 D29 D8
S9/P9 D33 D9
S10/P10 D37 D10
S11/P11 D41 D11
S12/P12 D45 D12

For example, if the circuit is operated in 1/4 duty and the S4/P4 output pin is selected to be a general-purpose output
port and is set general-purpose output function, the S4/P4 output pin will output ahigh (V_cp) level when the
display dataD13is 1, and will output alow (Vss) level when D13is 0.
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Display Data and Display Blinking Control Data and Output Pin Correspondence
(1/4 Duty Drive)

Output pin COM1 | COM2 | COM3 | COM4 Blinking Output pin COM1 | COM2 | COM3 | COM4 Blinking
control data control data
S1/P1 D1 D2 D3 D4 BD1 S19 D73 D74 D75 D76 BD19
S2/P2 D5 D6 D7 D8 BD2 S20 D77 D78 D79 D80 BD20
S3/P3 D9 D10 D11 D12 BD3 S21 D81 D82 D83 D84 BD21
S4/P4 D13 D14 D15 D16 BD4 S22 D85 D86 D87 D88 BD22
S5/P5 D17 D18 D19 D20 BD5 S23 D89 D90 D91 D92 BD23
S6/P6 D21 D22 D23 D24 BD6 S24 D93 D94 D95 D96 BD24
S7/P7 D25 D26 D27 D28 BD7 S25 D97 D98 D99 D100 BD25
S8/P8 D29 D30 D31 D32 BD8 S26 D101 D102 D103 D104 BD26
S9/P9 D33 D34 D35 D36 BD9 S27 D105 D106 D107 D108 BD27
S10/P10 D37 D38 D39 D40 BD10 S28 D109 D110 D111 D112 BD28
S11/P11 D41 D42 D43 D44 BD11 S29 D113 D114 D115 D116 BD29
S12/P12 D45 D46 D47 D48 BD12 S30 D117 D118 D119 D120 BD30
S13 D49 D50 D51 D52 BD13 S31 D121 D122 D123 D124 BD31
S14 D53 D54 D55 D56 BD14 S32 D125 D126 D127 D128 BD32
S15 D57 D58 D59 D60 BD15 S33 D129 D130 D131 D132 BD33
S16 D61 D62 D63 D64 BD16 S34 D133 D134 D135 D136 BD34
S17 D65 D66 D67 D68 BD17 S35 D137 D138 D139 D140 BD35
S18 D69 D70 D71 D72 BD18 S36 D141 D142 D143 D144 BD36
S37/0SClI D145 D146 D147 D148 BD37

Note: This table assumes that pins S1/P1 to S12/P12 and S37/OSCI are configured for segment output.
In addition, in the case of the LC75890E(QIP44M), the display data are effective for only D1 to D44, D49 to D92,
D97 to D136, and D145 to D148, the display blinking control data are effective for only BD1 to BD11, BD13 to
BD23, BD25 to BD34, and BD37. (In the case of the LC75890E(QIP44M), the output pins are effective for only
S1/P1 to S11/P11, S13 to S23, S25 to S34, and S37/OSCI pins.)

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

Display data Blinking control data
Output pin (S21) state
D81 D82 D83 D84 BD21
0 0 0 0 0 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are off.
0 0 0 1 0 The LCD segment corresponding to COM4 is on.
0 0 1 0 0 The LCD segment corresponding to COM3 is on.
0 0 1 1 0 The LCD segments corresponding to COM3 and COM4 are on.
0 1 0 0 0 The LCD segment corresponding to COM2 is on.
0 1 0 1 0 The LCD segments corresponding to COM2 and COM4 are on.
0 1 1 0 0 The LCD segments corresponding to COM2 and COM3 are on.
0 1 1 1 0 The LCD segments corresponding to COM2, COM3, and COM4 are on.
1 0 0 0 0 The LCD segment corresponding to COML1 is on.
1 0 0 1 0 The LCD segments corresponding to COM1 and COM4 are on.
1 0 1 0 0 The LCD segments corresponding to COM1 and COM3 are on.
1 0 1 1 0 The LCD segments corresponding to COM1, COM3, and COM4 are on.
1 1 0 0 0 The LCD segments corresponding to COM1 and COM2 are on.
1 1 0 1 0 The LCD segments corresponding to COM1, COM2, and COM4 are on.
1 1 1 0 0 The LCD segments corresponding to COM1, COM2, and COM3 are on.
1 1 1 1 0 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are on.
0 0 0 0 1 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are off.
0 1 0 1 1 The LCD segments corresponding to COM2 and COM4 are blinking.
1 0 1 0 1 The LCD segments corresponding to COM1 and COM3 are blinking.
1 1 1 1 1 The LCD segments corresponding to COM1, COM2, COM3, and COM4 are blinking.
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Display Data and Display Blinking Control Data and Output Pin Correspondence
(Static Drive)

Output pin COM1 Blinking control data Output pin com1 Blinking control data
S1/P1 D1 BD1 S19 D19 BD19
S2/P2 D2 BD2 S20 D20 BD20
S3/P3 D3 BD3 S21 D21 BD21
S4/P4 D4 BD4 S22 D22 BD22
S5/P5 D5 BD5 S23 D23 BD23
S6/P6 D6 BD6 S24 D24 BD24
S7/P7 D7 BD7 S25 D25 BD25
S8/P8 D8 BD8 S26 D26 BD26
S9/P9 D9 BD9 S27 D27 BD27

S10/P10 D10 BD10 S28 D28 BD28

S11/P11 D11 BD11 S29 D29 BD29

S12/P12 D12 BD12 S30 D30 BD30

S13 D13 BD13 S31 D31 BD31
S14 D14 BD14 S32 D32 BD32
S15 D15 BD15 S33 D33 BD33
S16 D16 BD16 S34 D34 BD34
S17 D17 BD17 S35 D35 BD35
S18 D18 BD18 S36 D36 BD36

S37/0SCl D37 BD37

Note: This table assumes that pins S1/P1 to S12/P12 and S37/OSCI are configured for segment output.
In addition, in the case of the LC75890E(QIP44M), the display data are effective for only D1 to D11, D13 to D23,
D25 to D34, and D37, the display blinking control data are effective for only BD1 to BD11, BD13 to BD23,
BD25 to BD34, and BD37. (In the case of the LC75890E(QIP44M), the output pins are effective for only S1/P1
to S11/P11, S13 to S23, S25 to S34, and S37/0OSCI pins.)

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

Display data Blinking control data )
Output pin (S21) state
D21 BD21
0 0 The LCD segment corresponding to COML1 is off.
1 0 The LCD segment corresponding to COML1 is on.
0 1 The LCD segment corresponding to COML1 is off.
1 1 The LCD segment corresponding to COML1 is blinking.
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Output waveforms (1/4-Duty 1/3-Bias Drive Scheme)

fo[Hz]
- — — VICD
— 2/3VLCD
com1 rﬂu rlr __ 153VICD
|| | _ oV
] M|~ e
— LCD
COM2 _I ’_l ’_l H __ 1/3VLCD
|| Y
|— — VLCD
— 2/3VLCD
com3 ] Hurl L] — waviep
— ov
— VLCD
— 2/3VLCD
coma L gEgs L1 — 13viep
— ov
LCD driver output when all LCD segments — \2//L3(\:/D
corresponding to COM1, COM2, COM3, and —| |_||_||_||_| |_||_||_ - 1/3V||:gg
COMA4 are off. - oV
_| —| — VLCD
LCD driver output when only LCD segments \—“_"—| \—“_ — 2/3VLCD
corresponding to COM1 are on. — é/\?VLCD
B — — VLCD
LCD driver output when only LCD segments m \—‘ — 2/3VLCD
corresponding to COM2 are on. H H — 1BvVLcD
ponding || Ll | — ov
— _| — — — VLCD
LCD driver output when LCD segments \—‘ — 2/3VLCD
corresponding to COM1 and COM2 are on. — é’\?VLCD
— VLCcD
LCD driver output when only LCD segments — 2/3VLCD
corresponding to COM3 are on. n |—||_|L“_ L — 1/3VLcD
— ov
_| —| — VLCD
LCD driver output when LCD segments H H|_ — 2/3VLCD
corresponding to COM1 and COM3 are on. \—‘ — 1BvViLcDp
n L _ oV
— — — VLCD
LCD driver output when LCD segments m — 2/3VLCD
corresponding to COM2 and COM3 are on. H|_ H|_ — 1BvVLcD
- — ov
LCD driver output when LCD segments 1 ] 1 ] \2//L3c\:/|iCD
corresponding to COM1, COM2, and COM3 __ 1/3VLeD
are on. L L1 L | __ oV
__ VLCD
LCD driver output when only LCD segments — 2/3VLCD
corresponding to COM4 are on. n L[ I é(?VLCD
—| — — VLCD
LCD driver output when LCD segments m \—‘ — 2/3VLCD
corresponding to COM2 and COMA4 are on. H|_ H|_ — 1BVLCeD
— ov
LCD driver output when all LCD segments — — — — \2//|-3le
corresponding to COM1, COM2, COM3, and - 1/3VtCB
COM4 are on. - c
— I - - — oV
Control data Common/segment output waveform frame frequency fo[Hz]
Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHz]typ) and EXF is 0, fck1=300[kHz]typ) and EXF is 1, fck2=38[kHz]typ)
0 0 0 fosc/4608 fok1/4608 foK2/576
0 0 1 fosc/3456 fok1/3456 fok2/432
0 1 0 fosc/3072 fck1/3072 fok2/384
0 1 1 fosc/2304 fck1/2304 fck2/288
1 0 0 fosc/1536 fck1/1536 fok2/192
1 0 1 fosc/1152 fok1/1152 fok2/144
1 1 0 fosc/768 fok1/768 fcK2/96

Note: When is setting (FCO, FC1, FC2)=(1, 1, 1), the frame frequency is same as frame frequency at the time of the
(FCO, FC1, FC2)=(0, 1, 0) setting (fosc/3072, fck /3072, fck 2/384).
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Output waveforms (Static Drive Scheme)

CcoM1

LCD driver output when off.

LCD driver output when on.

fo[Hz]

VLcD

VLcD

VLcD

ov

Control data Common/segment output waveform frame frequency fo[Hz]
Internal oscillator operating mode External clock operating mode External clock operating mode
FCO FC1 FC2 (The control data OC is 0, (The control data OC is 1 (The control data OC is 1
fosc=300[kHz]typ) and EXF is 0, fck1=300[kHz]typ) and EXF is 1, fck2=38[kHz]typ)
0 0 0 fosc/4608 fck1/4608 fck2/576
0 0 1 fosc/3456 fck1/3456 fck2/432
0 1 0 fosc/3072 fck1/3072 fck2/384
0 1 1 fosc/2304 fck1/2304 fck2/288
1 0 0 fosc/1536 fck1/1536 fck2/192
1 0 1 fosc/1152 fok1/1152 fok2/144
1 1 0 fosc/768 fck1/768 fck2/96

Note: When is setting (FCO, FC1, FC2)=(1, 1, 1), the frame frequency is same as frame frequency at the time of the
(FCO, FC1, FC2)=(0, 1, 0) setting (fosc/3072, fck /3072, fck 2/384).
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PWM output waveforms

; — Vicb
Pn (PWM output Chl) I I I
b — V
: (56/64)xTp : (56/64)xTp : Ss
: —— — Vicp
Q) Pn (PWM output Ch2) !
— — Vss
g (48/64)xTp ; (48/64)xTp ;
E ' ' — ViLcp
Pn (PWM output Ch3) ; « 5 « 5
— V
| (40/64)xTp | (40/64)xTp | SS
5 — Vicp
Pn (PWM output Chl) <> <>
h h h — V
| (8/64)<Tp} (8/64)<Tp} SS
: — VLcb
2) Pn (PWM output Ch2) | DI DI v
E (16/64)xTp! (16/64)xTp! SS
i — Vicp
Pn (PWM output Ch3) | « > « >
" — V
| (24/64)xTp} (24/64)xTp} SS
E ' ' — Vicp
Pn (PWM output Chl) « 5 « 5
- h h — Vv
; (32/64)xTp! (32/64)xTp! Ss
; — VLeb
3) Pn (PWM output Ch2) « 5 « 5
_— — Vss
! (32/64)xTp; (32/64)xTp;
i — Vicp
Pn (PWM output Ch3) ! PN
r — V
g (32/64)Tp; (32/64)Tp; Ss
Pn (n=1to 12) i Tp i Tp i Tp= o
Control data PWM output
W10 | Wil | W12 | W13 | W14 | W15 | W20 | W21 | W22 | W23 | W24 | W25 | W30 | W31 | W32 | W33 | W34 | W35 waveforms
1 1 1 0 1 1 1 1 1 0 1 1 1 0 0 1 1)
1 1 1 0 0 1 1 1 1 0 0 1 1 0 1 0 2
1 1 1 1 1 1 1 1 1 1 0 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 and
fosc=300[kHz] typ) 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 fok1/384
0 1 0 1 fosc/256 fck1/256

Notel: 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, fck 1/896).
Note2: In the case of the L C75890E(QIP44M), the output pins are effective for only P1 to P11 pins.

X: don't care
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Display Control and the INH Pin

Sincethe LSI internal data (1/4 duty drive : the display data D1 to D148 and the control data, Static drive : the display
data D1 to D37 and the 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 (This sets the S1/P1 to S12/P12, S13 to S36, COM4 to
COM1, and S37/0SCl pinsto the Vsglevel.) and during this period send serial datafrom the controller. The controller
should then set the INH pin high after the data transfer has completed. This procedure prevents meaningless display at
power on.

(SeeFigure 4 and Figure 5.)

Notes on the Power On/Off Sequences

Applications should observe the following sequences when turning the LC75890 power on and off.
(See Figures 4 and Figure 5.)

At power on : Logic block power supply (Vpp) on — LCD driver block power supply (Vi_cD) on
* At power off : LCD driver block power supply (V| cpD) off — Logic block power supply (Vpp) off

However, if the logic and LCD driver block use a shared power supply, then the power supplies can be turned on and
off at the sametime.

(1)1/4 duty drive 2
t1 <>
|<—> N <> 13
VDD W}
it
VLeD -
— —
INH VL1
> tc |€
CE S N/ N /N VLl
— 7 — 0
2 Display data and control >
BD1 to BD37,BFO to BF2 data transferred L
0 (o} ' - !
! ’ Undefined Defined Undefined
Internal data[Fco to FCZ,DT,EXF,OC,SC,BU] 2
W10 to W15,W20 to W25, - - it -
Internal data| W30 to W35,PF0 to PF3,P1A, Undefined X Defined Undefined
P1B to P12A,P12B,PO0 to P3 N
Internal data (D1 to D48) Undefined >< Defined : Undefined
W}
it
Internal data (D49 to D96) Undefined >< Defined N Undefined
14
i
Internal data (D97 to D148) Undefined X Defined N Undefined

Notel : t1>0
t2>0
t3>0 (t2>t3)
tc... 10usmin

W

Note2 : In the case of the LC75890E(QIP44M), the display data are effective for only D1 to D44, D49 to D92,
D97 to D136, and D145 to D148, the display blinking control data are effective for only BD1 to BD11,
BD13to BD23, BD25 to BD34, and BD37, and the general -purpose output function/PWM output
function switiching control data of the general-purpose output port are effective for only P1A, P1B to

P11A, P11B.

[Figure 4]
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(2)Static drive
t2

t1 <>
v [<—> 0 <> 13
DD
it
ViLcp -
))
INH v
VLl
> tc |€
CE L/ Vit 0
<Display data and control> h
data transferred "
BD1 to BD37,BFO0 to BF2, - - « .
Internal data[FCO to FC2,DT,EXF,OC,SC,BU] Undefined X Defined " Undefined
W10 to W15,W20 to W25, )
Internal data| W30 to W35,PFO0 to PF3,P1A, Undefined X Defined ) Undefined
P1B to P12A,P12B,P0 to P3 N
Internal data (D1 to D37) Undefined >< Defined ) Undefined
¢

Notel : t1>0
t2>0
t3>0 (t2>t3)
tc... 10usmin

Note2 : In the case of the LC75890E(QIP44M), the display data are effective for only D1to D11, D13 to D23,
D25 to D34, and D37, the display blinking control datais effective for only BD1 to BD11, BD13 to
BD23, BD25 to BD34, and BD37, and the general-purpose output function/PWM output function
switiching control data of the general-purpose output port are effective for only P1A, P1B to P11A,
P11B.

[Figure 5]

Notes on Controller Transfer of Display Data

When using the LC75890 in 1/4 duty, applications transfer the display data (D1 to D148) in three operations. In either
case, applications should transfer all of the display data within 30 ms to maintain the quality of displayed image.
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S37/0SCI Pin Peripheral Circuit
(1) Internal oscillator operating mode (control data OC=0)
Connect the S37/OSCI pin to the LCD panel when the internal oscillator operating mode is selected.

OSCI/S37 —>To LCD panel

(2) Externa clock operating mode (control data OC=1)
When the external clock operating mode is selected, insert a current protection resistor Rg (2.2 to 22k€2) between
the S37/0SCI pin and external clock output pin (external oscillator). Determine the value of the resistance according

to the allowable current value at the external clock output pin. Also make sure that the waveform of the external
clock isnot heavily distorted.

In addition, the following conditions must be met : Vpp<V| cD.

External clock output pin AW OSCI/S37
Rg

External oscillator

Note: Allowable current value at external clock output pin > Vico
Rg
VbpsVLCcD

(3) Unused pin treatment

When the S37/0OSCI pin is not to be used, select the internal oscillator operating mode (setting control data OC to 0)
to keep the pin open.

OSCI/S37 —> OPEN

P1to P12 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 P12

+5V

LED
A4

P1to P12

Note : In the case of the LC75890E(QIP44M), the output pins are effective for only P1 to P11 pins.

No0.A1971-29/32



LC75890W, LC75890E

Sample Applications Circuit 1
<L C75890W (SQFP48)>
1/4 Duty, 1/3 Bias Drive

P1 eneral-purpose
P _ G |
P2) output ports
—

: {such as backlight

Used for functions
control

(P12)

+3.3V —> VDD CcoM1
COM2
? Vss COM3

COM4
BV —> * VLcp P1/S1

P2/S2

P12/S12
S T

LCD panel (up to 148 segments)

— INH :
From the —> CE S35 p—mm——>
controller CL sl hb— >
—> DI *6 OSCI/IS37 —m—>

*6 Connect the S37/OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg(2.2 to 22kQ) between the S37/OSCI pin and external clock output pin (externa oscillator) in the external
clock operating mode. (See “ S37/OSCI Pin Peripheral Circuit”)

Sample Applications Circuit 2
<L C75890W/(SQFP48)>

Static Drive
(P1) _ General-purpose
output ports

(P2)

! Used for functions

Piz such as backlight
(P12), | control

3.3V —> *— VpD com1
? Vss P1/S1
P2/S2 -
+5V —> VLcD : E g
1 ! IS
: ! E
1 1 )
' 2]
P12/S12 5
SI3pb—m—> e
il (e
i ! 3
E ; )
Il i c
' ! s
' o
S p—m> 8
> INH *6 0SClS37 —— > S
From the —> CE comz —
Il
controller cL Conrs _} oren
DI coms |—

*6 Connect the S37/OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg(2.2 to 22kQ2) between the S37/OSCI pin and external clock output pin (external oscillator) in the external
clock operating mode. (See “ S37/OSCI Pin Peripheral Circuit”)
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Sample Applications Circuit 3
<L C75890E(QIP44M)>
1/4 Duty, 1/3 Bias Drive

P1 eneral-purpose

(P G |

*2) output ports

—
{such as backlight

Used for functions
control

(P11)

+3.3V —> VDD COM1
COoM2

Vss COM3

Ccom4

+5V —> * VLCD P1/S1
P2/S2

P11/S11
SsBpb—m—————>

s3l— >
S5 —m>

LCD panel (up to 132 segments)

g INH ' ;
From the —> CE SBpF—m"—>
controller — CL Syt >
—> DI *6 OSCI/IS37 [——>

*6 Connect the S37/OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg(2.2 to 22kQ) between the S37/OSCI pin and external clock output pin (externa oscillator) in the external
clock operating mode. (See “ S37/OSCI Pin Peripheral Circuit”)

Sample Applications Circuit 4
<L C75890E(QIP44M)>

Static Drive
(P1) _ General-purpose
output ports

(P2) 5

1 Used for functions

P:'L1 such as backlight
(P11). | control

+3.3V —> . VDD com1
? Vgs P1/s1
P2/S2 : >
+5V —> ° VLch , : §
P11/S11 : q%;
s3> g
) ! ¥
: ! °
S3F—mmm> 2
S’ B> %’
il : c
: ' g
SYppP—> 8
— INH *6 OSCI/S37 ———> -
From the —> CE com2 b—
controller — cL coM3 _} OPEN
5 DI coM4 [—

*6 Connect the S37/OSCI pin to the LCD panel in the internal oscillator operating mode and insert a current protection
resistor Rg(2.2 to 22kQ2) between the S37/OSCI pin and external clock output pin (external oscillator) in the external
clock operating mode. (See “ S37/OSCI Pin Peripheral Circuit”)
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

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

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

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

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

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

This catalog provides information as of March, 2012. Specifications and information herein are subject
to change without notice.
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