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Static Drive, 1/2-Duty Drive nttpiionsemi.com
General-Purpose LCD
Display Driver

Overview
The LC75841PE is static drive or 1/2-duty drive, microcontroller-controlled general -purpose LCD driver that can be
used in applications such as frequency display in products with electronic tuning. In addition to being capable to drive
up to 54 segments directly, it can control up to 4 general-purpose output ports.

Features
e Serial data control of switching between static drive mode and 1/2 duty drive mode.
When 1/1-duty: Capable of driving up to 27 segments
When 1/2-duty: Capable of driving up to 54 segments
e Seria datainput supports CCB format communication with the system controller.
e Seria data control of the power-saving mode based backup function and the all segments forced off function.
¢ Serial data control of switching between the segment output port and general-purpose output port functions
(up to 4 general-purpose output ports).
e Serial data control of the frame frequency of the common and segment output waveforms.
e Either RC oscillator operating or external clock operating mode can be selected with the serial control data.
» High generdity, since display datais displayed directly without the intervention of a decoder circuit.
e The INH pin alows the display to be forced to the off state.
o Allows compatible operation with the LC75842 (842 mode transfer function).

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

« CCB isaregistered trademark of Semiconductor Components Industries, LLC.

Semiconductor Components Industries, LLC, 2013
July, 2013 N1809HKIM 20091006-S00001 No.A1578-1/18
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Specifications
Absolute Maximum Ratings at Ta=25°C, Vsg =0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max Vpp -0.3t0 +7.0 \
Input voltage ViNL CE, CL, DI, INH -0.3t0+7.0
VN2 0osc -0.3t0 Vpp+0.3 Y
Output voltage VouT S1to S27, COM1, COM2, P1to P4, OSC -0.3to Vpp+0.3 \Y
Output current louTl S1to S27 300 HA
louT2 COM1, COM2 3
louT3 P1to P4 5 m
Allowable power dissipation Pd max Ta=105°C 50 mw
Operating temperature Topr -40 to +105 °C
Storage temperature Tstg -55to +125 °C

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

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

Parameter Symbol Conditions - Ratings unit
min typ max
Supply voltage VbD VbD 4.0 6.0 \
Input high-level voltage ViHl CE, CL, DI, INH 0.45Vpp 6.0 v
Vin2 OSC External clock operating mode 0.45Vpp VpD
Input low-level voltage VLl CE, CL, DI, INH 0 0.2Vpp v
VL2 OSC External clock operating mode 0 0.2Vpp

Recommended external resistor Rosc OSC RC oscillator operating mode 39 kQ
for RC oscillation
Recommer.wde_d external capacitor Cosc OSC RC oscillator operating mode 1000 oF
for RC oscillation
Guaranteed range of RC fosc OSC RC oscillator operating mode
oscillation 19 %8 76 kHz
External clock operating frequency fck OSC External clock operating mode [Figure 3] 19 38 76 kHz
External clock duty cycle Dck OSC 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 NH, CE [Figure 4][Figure 5][Figure 6] 10 us
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Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameter Symbol Pin Conditions - unit
min typ max
Hysteresis VH CE, CL, DI, INH 0.03Vpp \
Input high-level current IInl CE, CL, DI, INH V|=6.0V 5.0
K2 osc V|=Vpp External clock operating mode 5.0 nA
Input low-level current Ll CE, CL, DI, INH | V=0V 5.0
L2 osc V|=0V External clock operating mode -5.0 nA
Output high-level voltage VoH1l S1to S27 10=-20pA Vpp-0.9
VoH2 | COM1, COM2 I0=-100pA Vpp-0.9 \
VoH3 | PltoP4 Io=-1mA Vpp-0.9
Output low-level voltage VoLl S1to S27 10=20uA 0.9
VoL2 COM1, COM2 10=100pA 0.9 \Y;
VoL3 P1to P4 lo=1mA 0.9
Output middle-level VMID COM1, COM2 1/2 bias |p=+100pA 1/2Vpp 1/2Vpp v
voltage -0.9 +0.9
Oscillator frequency fosc oscC RC oscillator operating mode,
30.4 38 45.6 | kHz
Rosc=39k(2, Cosc=1000pF
Current drain Ippl Vbp Power-saving mode 15
IppD2 Vbbb Vpp=6.0V, Output open,
RC oscillator operating mode, 350 700
fosc=38kHz, Static
Ipp3 VbD Vpp=6.0V, Output open,
RC oscillator operating mode, 1500 3000
fosc=38kHz, 1/2 duty
Ipp4 VpD Vpp=6.0V, Output open,
External clock operating mode,
fck=38kHz, UA
vC”}jz:o.svDD, 450 900
V|12=0.1Vpp,
Static
IDp5 VpD Vpp=6.0V, Output open,
External clock operating mode,
fek=38kHz, 1600 3200
V|H2=0.5Vpp,
V|L2=0.1Vpp,
1/2 duty

No.A1578-3/18




LC75841PE

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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[Figure 2]

3. OSC pin clock timing in external clock operating mode

0oscC

tckH tcklL _ 1
fek= tckH+tckL [kiHz]
VIH2
50%
ViL2 _ tckH
DCK_—tCKH+tCKL x100[%]
[Figure 3]
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Package Dimensions

unit:mm (typ)
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Block Diagram
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CCB INTERFACE

o — Ad A

O O O
5 3 4
Pin Functions
Handling
Symbol Pin No. Function Active 110 when
unused
S1/P1 to S4/P4 ltoa Segment outputs for dlisplaying the display data transferred by serial data input.
The S1/P1 to S4/P4 pins can be used as general-purpose output ports when so set - (0] OPEN
S5 to S27 5to 27
up by the control data.
COM1 36 Common driver outputs. The frame frequency is fo [Hz].
com2 35 j ° OPEN
Oscillator connection. An oscillator circuit is formed by connecting an external
oscC 28 resistor and capacitor to this pin. This pin can be used as the external clock input - 110 Vpp
pin if external clock operating mode is selected with the control data.
Serial data transfer inputs. Must be connected to the controller.
CE 32 CE: Chip enable H |
CL 33 CL: Synchronization clock f | GND
DI 34 DI: Transfer data - |
Display off control input
«INH = low (Vss) ...Display forced off
S1/P1 to S4/P4 = low (Vgs)
(These pins are forcibly set to the segment output port function
and held at the Vgg level.)
S5 to S27 = low (Vgs)
N 30 comi, coMz = low (Vss) L | GND
OSC = Z (high impedance)
RC oscillation stopped
Inhibits external clock input.
«INH = high (Vpp)...Display on
RC oscillation enabled (RC oscillator operating mode)
Enables external clock input (external clock operating mode)
However, serial data transfer is possible when the display is forced off.
Vbp 29 Power supply. Provide a voltage in the range 4.0 to 6.0V. - - -
Vss 31 Ground pin. Must be connected to ground. - - -
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Serial Data Transfer Formats
(1) Static drive mode
1. When CL is stopped at the low level

ce | L

o JoJofs o oo 1o ot oo Yousoreforrforefprsfoegfoarorfoadordfoesfozeozi) o X o frofp a2 orfredfreed{ockscauf o

BO B1 B2 B3 A0 A1 A2 A3 ‘

<—— CCB address Display data Control data ——>|DD
8 bits 27 bits 12 bits 1 bit

2. When CL is stopped at the high level

ce | L

pi JoJof1 oY oo 1] o Joufoel  Jousloreforrforgfprsfoegparoadpagoedpasozeozif o J o frofp a2 orfredfreed{ocsciauf o

BO B1 B2 B3 A0 ALA2 A3 ‘

Display data ‘ Control data ———>

<—— CCB address DD
8 bits 27 bits 12 bits 1 bit
Note: DD isthe direction data.
» CCB address ....... "44H"
*D1toD27 ...... Display data
*POtoP2 .............. Segment output port/general-purpose output port switching control data
DT e Static drive or 1/2 duty drive switching control data
*FCOtoFC2 ......... Common/segment output waveform frame frequency control data
*OC ..o RC oscillator operating mode/external clock operating mode switching control data
*SC e Segments on/off control data
*BU ..o Normal mode/power-saving mode control data
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(2) /2 duty drive mode
1. When CL is stopped at the low level

CE | L

pi JoJof1Y oY oo 1 o o1 oo Torsoreforrfprefprgfoagoaipedipedpoafpesozeforiioad o Yrofpp2)orfredfreifrelocscyauf o
BO B1 B2 B3 A0 A1 A2 A3 ‘ ‘

<— CCBaddress —> Display data Control data ——>|DD
8 bits 28 bits 11 bits 1 bit

| L

:)( ofoY1)oJ oo} 1 oY oeefosd{  Joudfpudfpssipseosiipsgpagfosapsiipsafosgosdf o {o o {0 Yo Yo oo o oo o o 1]
BO B1 B2 B3 A0 AL A2 A3

<—— CCBaddress —> Display data Fixed data —  >|DD
8 bits 26 bits 13 bits 1 bit

2. When CL is stopped at the high level

CE | L

pi JoJof1 oY oJo 1) o Youfoel  Jorsorefprrfprefprgfoagoapadfoesoafpesozefoaifod o Yrofpp2)orfredfreirelocscauf o
BO B1 B2 B3 A0 AL A2 A3‘ ‘

<— CCB address Display data ‘ Control data ——  >|DD
8 bits 28 bits 11 bits 1 bit

| L

ToYoY 2T o o ol x o Joudost{  Tosdodososgloeboadoedoscfosiosaosgfosd o Yo Yo Yo Yo Yo Yoo o o fo Yo o ]

'B0 B1 B2 B3 A0 AL A2 A3‘

<—— CCB address Display data Fixeddata ——>|DD
8 bits 26 bits 13 bits 1 bit
Note: DD isthe direction data.
» CCB address ....... "44H"
*D1toD54 ... Display data
*POtoP2 .............. Segment output port/general -purpose output port switching control data
DT e Static drive or 1/2 duty drive switching control data
*FCOtoFC2 ......... Common/segment output waveform frame frequency control data
*OC .o RC oscillator operating mode/external clock operating mode switching control data
*SC e Segments on/off control data
*BU ..o Normal mode/power-saving mode control data
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Serial Data Transfer Formats (When in 842 mode data transfer)
(1) 1/2 duty drive mode (When in 842 mode data transfer)
1. When CL is stopped at the low level

CE | L,

pi JoJof1) oY oo 1 o o1 o2 Jorsoreprifprsfprgfoagpariprdfvegoedpespzeozipad{ausci o o )

B0 B1 B2 B3 A0 A1 A2 A3 <>
. Control
<— CCB address Display data data
8 bits 28 bits 3 bits 1bit

)( ofoJ1JoJoJ o1 o) pooaf{  Joudfpedfpssfpsefospsgfoagipsafpsifpsdfosgpsg{ o o fo Yo Yo 1 ]
BO B1 B2 B3 A0 AL A2 A3

<— CCB address Display data < Fixed data 9‘DD
8 bits 26 bits 5 bits 1bit

2. When CL is stopped at the high level

CE | L

pi JoJof1 oY oJ o)1} o Youfoe  Jorsoreorriprefprgfoagparpadfoegpadpesozgorripad{euscf o Y o )

BO B1 B2 B3 A0 A1 A2 A3 ‘ ‘%
<—— CCB address Display data Cg;\tt;ol D
8 bits 28 bits 3 bits 1 bit

| L

ToYoY 2 Yo o o xl o oo Tosdoedfousfougfouosdfousfoaciosiiosiosdosd o Lo Yo o o Y o
'|BOB1B2B3A0A1A2 A3 ‘

<—— CCB address Display data —— > I< Fixed data 9‘D
8 bits 26 bits 5 bits 1 bit

Note: DD isthe direction data.

* CCB address ....... "44H"

*D1toD54 ... Display data
*BU . Normal mode/power-saving mode control data
*SC Segments on/off control data

No.A1578-9/18



LC75841PE

Serial Data Transfer Examples

(1) Static drive mode
The serial data shown in the figure below must be sent.

8 bits 40 bits

< ofo]1]o]o]o]1]0}pi|p2|

BO B1 B2 B3 A0 Al A2 A3

|o15 [o16 [017] 18|19 [p20 D21 [ 22| 23] D24 25| D28 [027] 0 | 0 [P0|P1|P2|DT Fe0]FC1[Fe2]0C]SCBU] 0 |

(2) 1/2 duty drive mode
» When 29 or more segments are used
96 bits of serial data (including CCB address hits) must be sent.

8 bits 40 bits

<Holof1]o]o]o]1]0}p1|p2]

BO B1 B2 B3 A0 Al A2 A3

|15 |p16|o17] 18| D19 p20] D21] D2| D23] D24 D25 28| D27 D28] © [P0 [P [P2|DT [FC0 [Pt [FC2lOC]SClBU] 0 |e‘

|—{ ofoJ1Jofofo]x]o}oxfoso] oss]os]oss[ose]oar]pes]oss] osofost osz[ose]osa] 0 [o Jo Jo Jo o Jo oo o o o o 1]
BO B1 B2 B3 A0 AL A2 A3

« When fewer than 29 segments are used
The serial data shown below (the D1 to D28 display data and the control data) must always be sent.

8 bits 40 bits

< olof1]o]ofo]1]0o}—p1|p2|

BO B1 B2 B3 A0 Al A2 A3

|05 016 D17 [018 [o19 020 [D21 D22 023024 | D25 D28 [ 027|028 0 [PO[P1|P2 DT [FC0 [Pt [Fe2]oc|sClBU] 0 |

Serial Data Transfer Examples (When in 842 mode data transfer)
(1) /2 duty drive mode (When in 842 mode data transfer)
* When 29 or more segments are used
80 bits of seria data (including CCB address bits) must be sent.

8 bits 32 bits

<Holo|1]o]o]o]1]0}—p1|p2]

BO B1 B2 B3 A0 Al A2 A3

[p5 [016 [017 018 [p19 | D20[ D21 ] D22| 23| D24 | D25 | D28 | D27 [ D28 [ BU[ S| 0 | 0 |e‘

|—{ ofoJ1]ofofo]x]o|—oeofoao] [oss[oua]ous[oss]psr]ose[oss osofost[osz]pss]ose 0 [0 Jo o [o [ 1]
BO B1 B2 B3 A0 AL A2 A3

» When fewer than 29 segments are used
The serial data shown in the figure below (the D1 to D28 display data, and the control data) must be sent.

8 bits 32 bits

<Holo|1]o]o]o]1]o}—p1|p2]

BO B1 B2 B3 A0 Al A2 A3

[pa5 [016 [017]018[p19 D20 [ D21 | 022 | 23| D24 D25 | D26 |27 | 28] BU[SC| 0 | 0 |
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Control Data Functions
1. 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.
However, segment output port isforcibly selected when in 842 mode data transfer.
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 P1 P2 P3 S4
1 0 0 P1 P2 P3 P4

Note: Sn (n =1 to 4): Segment output ports
Pn (n = 1to 4): General-purpose output ports

Note that when the general-purpose output port function is selected, the correspondence between the output pins and

the display datawill be that shown in the table.

. Corresponding display data
Output pin
Static drive mode 1/2 duty drive mode
S1/P1 D1 D1
S2/P2 D2 D3
S3/P3 D3 D5
S4/P4 D4 D7

For example, if the general-purpose output port function is selected for the S4/P4 output pin in 1/2 duty drive mode,

it will output a high level (Vpp) when display dataD7 is 1, and alow level (Vss) when D7 is0.

2. DT: Static drive mode or 1/2 duty drive mode switching control data
This control data bit selects either static drive mode or 1/2 duty drive mode.
However, 1/2 duty drive mode is forcibly selected when in 842 mode data transfer.

DT Duty drive mode Output pin state (COM2)
0 Static drive mode Vgg level
1 1/2 duty drive mode COM2

Note: COM2...Common output

3. FCO to FC2: Common/segment output waveform frame frequency control data
These control data bits set the frame frequency of the common and segment output waveforms.
However, fo=fosc/384 isforcibly selected when in 842 mode data transfer.

Control data
Frame frequency fo [Hz]
FCO FC1 FC2
1 1 0 fosc/768, fck/768
1 1 1 fosc/576, fck/576
0 0 0 fosc/384, fck/384
0 0 1 fosc/288, fck/288
0 1 0 fosc/192, fck/192
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4. OC: RC oscillator operating mode/external clock operating mode switching control data
This control data bit switches the OSC pin function
(either RC oscillator operating mode or external clock operating mode).
However RC oscillator operating mode is forcibly selected when in 842 mode data transfer.

oC OSC pin function
0 RC oscillator operating mode
1 External clock operating mode

Note: An external resistor, Rosc, and an external capacitor, Cosc, must be connected to the OSC pin if RC oscillator
operating mode is selected.

5. 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.

6. 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 RC oscillator operating mode (OC = 0), the OSC pin oscillator is stopped, and in external clock operating mode
1 (OC =1), acceptance of the external clock is stopped. In this mode the common and segment output pins go to the
Vgg levels. However, S1/P1 to S4/P4 output pins that are set to be general-purpose output ports by the control data
PO to P2 can be used as general-purpose output ports.
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Display Data and Output Pin Correspondence
(1) Static drive mode

Output pin com1 Output pin com1 Output pin com1l
S1/P1 D1 S11 D11 S21 D21
S2/P2 D2 S12 D12 S22 D22
S3/P3 D3 S13 D13 S23 D23
S4/P4 D4 S14 D14 S24 D24

S5 D5 S15 D15 S25 D25
S6 D6 S16 D16 S26 D26
S7 D7 S17 D17 S27 D27
S8 D8 S18 D18
S9 D9 S19 D19
S10 D10 S20 D20

Notes: This applies to the case where the S1/P1 to S4/P4 output pins are set to be segment output ports.
The static drive mode cannot be selected when in 842 mode data transfer.

For example, the table below lists the output states for the S11 output pin.

Display data .
Output pin (S11) state
D11
0 The LCD segment corresponding to COML1 is off
1 The LCD segment corresponding to COML1 is on

(2) 1/2 duty drive mode

Output pin com1 COoM2 Output pin CcomM1 COMm2 Output pin CcoM1 COoMm2
S1/P1 D1 D2 S11 D21 D22 S21 D41 D42
S2/P2 D3 D4 S12 D23 D24 S22 D43 D44
S3/P3 D5 D6 S13 D25 D26 S23 D45 D46
S4/P4 D7 D8 S14 D27 D28 S24 D47 D48

S5 D9 D10 S15 D29 D30 S25 D49 D50
S6 D11 D12 S16 D31 D32 S26 D51 D52
S7 D13 D14 S17 D33 D34 S27 D53 D54
S8 D15 D16 S18 D35 D36
S9 D17 D18 S19 D37 D38
S10 D19 D20 S20 D39 D40

Note: This applies to the case where the S1/P1 to S4/P4 output pins are set to be segment output ports.

For example, the table below lists the output states for the S11 output pin.

Display data .
Output pin (S11) state
D21 D22
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 COM1 is on.
1 1 The LCD segments corresponding to COM1 and COM2 are on.
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Output Waveforms (Static drive mode)

CcoM1

LCD driver output when off

LCD driver output when on

fo[Hz]

Output Waveforms (1/2 duty, 1/2 bias drive mode)

COoM1

COM2

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.

fo[Hz]

sl
BEiEei

Control data
Frame frequency fo [Hz]
FCO FC1 FC2
1 1 0 fosc/768, fck/768
1 1 1 fosc/576, fck/576
0 0 0 fosc/384, fck/384
0 0 1 fosc/288, fck/288
0 1 0 fosc/192, fck/192

— VbD
— ov
— VbD
— ov
— VDD

— oV

— VbD
— 1/2Vpp
— oV
— VbD
— 1/2Vpp
— oV
— VbD
— oV
— VbD
— oV
— VbD
— oV

— VbD

— oV
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Display Control and the INH Pin

Sincethe IC' sinternal data (the display data D1 to D27 and the control data when in static drive mode, and the display
data D1 to D54 and the control datawhen in 1/2 duty drive mode) 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 (setting S1/P1 to S4/P4 and S5 to
S27, COM1, and COM2 to the Vsg level) and during this period send seria data from the controller. The controller
should then set the INH pin high after the data transfer has completed. This procedure prevents unnecessary display at
power on. (Seefigure 4, figure 5 and figure 6)

* Static drive mode
VpD
INH

CE

data DT, FCO to FC2,

Internal D1 to D27, PO to P2,
0OC, SC,BU

* 1/2 duty drive mode

VbD

CE

data DT, FCO to FC2,

OC, SC, BU

Internal data (D29 to D54)

Internal [ D1 to D28, PO to P2, ]

* 1/2 duty drive mode (when in 842 mode data transfer)

VbD

Internal data (D1 to D28, BU, SC)

Internal data (D29 to D54)

t1
{
VLl
>| tc |<
ivll‘l ))
< Display data and control data transferred 9‘ °
))
[{¢
Undefined Defined Undefined
W
Notes: t1>0
. tc -+~ 10us min
[Figure 4] He
t1l
U
\
VL1
>t |«
\ Vi
—/ — =
< Display data and control data transferred >
Undefined >< Defined Undefined
U
[y
Undefined Defined Undefined
Notes: t1>0
. R i
[Figure 5] te -+ 10us min
t1l
22
!
VLl
>| tc |&
\ Vi
—/ — =
< Display data and control data transferred >
Undefined >< Defined N Undefined
W
149
Undefined Defined\ Undefined
4§
Notes: t1>0
tc -~ 10us min
[Figure 6]
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Notes on Controller Transfer of Display Data

Since the LC75841PE transfer the display data (D1 to D54) in two separate transfer operationsin 1/2 duty drive mode,
we recommend that applications make a point of completing al of the display data transfer within a period of less than

30ms to prevent observable degradation of display quality.

OSC Pin Peripheral Circuit

(1) RC oscillator operating mode (control data OC = 0)

An external resistor, Rosc, and an external capacitor, Cosc, must be connected between the OSC pin and GND if

RC oscillator operating mode is selected.

Rosc Cosc

-

osC

(2) External clock operating mode (control data OC = 1)
When the external clock operating mode is selected, insert a current protection resistor Rg (4.7 to 47kQ) between
the OSC 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.

External clock output pin

External oscillator

Rg

0osC

VDD

Note: Allowable current value at external clock output pin > Ra
g
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Sample Application Circuit 1
Static drive mode

(P1)_ General-purpose

—>
P2) Output ports
> [Used for functions
*3 %(P?’) such as backlight
; (P4)_ | control
—>
+5.0V —> 'S VDD O*SC
2 COM1
Vss
P1/S1 —_
j2}
P2/S2 g
P3/S3 E
P4/S4 ]
SS5F—mMmMmMmMmm> &
, 1 2
: : =3
: : =
1 : [
: 1 2
: ; <
1 i o
__ | | 9
—> INH : ; ot
—> CE Ss26 ——m>
From the controller *4
—> CL ST —m>
—> DI COM2 ——> OPEN

*2: In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be connected
between the OSC pin and ground. If external clock operating mode is selected, a current protection resistor,
Rg (4.7 to 47kQ), must be inserted between the external clock output pin (on the external oscillator) and the OSC
pin. (See the “OSC Pin Peripheral Circuit” section.)

*3: When a capacitor except the recommended external capacitance (Cosc = 1000pF) is connected to the OSC pin, it
should be in the range 220 to 2200pF-. L

*4. The pins to be connected to the controller (CE, CL, DI, INH) can handle 3.3V or 5.0V.
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Sample Application Circuit 2

1/2 duty drive mode (P1)  General-purpose
(P2) Output ports
% i
(P3) Used for funct_lons
*3 — > | such as backlight
; % control
+5.0V —> *+— Vbp o;c coMm1
COM2
Vss

P1/S1
P2/S2
P3/S3
P4/S4

SSF—m

LCD panel (up to 54 segments)

— INH
— A
From the controller CE *4 S25
—> CL S26 fF—m———>
g DI Sl

*2: In RC oscillator operating mode, an external resistor, Rosc, and an external capacitor, Cosc, must be connected
between the OSC pin and ground. If external clock operating mode is selected, a current protection resistor,
Rg (4.7 to 47kQ), must be inserted between the external clock output pin (on the external oscillator) and the OSC
pin. (Seethe“OSC Pin Peripheral Circuit” section.)

*3. When a capacitor except the recommended external capacitance (Cosc = 1000pF) is connected to the OSC pin, it
should be in the range 220 to 2200pF. L

*4. The pins to be connected to the controller (CE, CL, DI, INH) can handle 3.3V or 5.0V.
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any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC 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
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