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Lc75806PTS-T [F[FHi3

CMOS LSI

1/4 and 1/3-Duty LCD Driver
with Key Input Function

ON Semiconductor®

www.onsemi.com

Overview
The LC75806PTS-T is 1/4 duty and 1/3 duty LCD display driver that
can directly drive up to 304 segments and can control up to 9 general-
purpose output ports. This product also incorporates a key scan circuit
that accepts input from up to 30 keys to reduce printed circuit board
wiring.

Features TQFP100 14x14 / TQFP100

e Key input function for up to 30 keys
(A key scan is performed only when a key is pressed.)

o 1/4 duty 1/3 bias and 1/3 duty 1/3 bias drive schemes can be controlled from serial data.

e Capable of driving up to 304 segments using 1/4 duty and up to 231 segments using 1/3 duty.

o Switching between key scan output and segment output can be controlled from serial data.

e The key scan operation enabled/disabled state can be controlled from serial data.

o Switching between segment output port and general-purpose output port can be controlled from serial data.

e Switching between general-purpose output port, clock output port, and segment output port can be controlled
from serial data.
(Up to 9 general-purpose output ports and up to one clock output port)

o Serial data I/O supports CCB format communication with the system controller.
(Support 3.3V and 5V operation)

o Sleep mode and all segments off functions that are controlled from serial data.

e The frame frequency of the common and segment output waveforms can be controlled from serial data.

o Switching between RC oscillator operating mode and external clock operating mode can be controlled from
serial data.

¢ Direct display of display data without the use of a decoder provides high generality.

e Built-in display contrast adjustment circuit.

e Provision of an on-chip voltage-detection type reset circuit prevents incorrect displays.

e RES pin provided for forcibly initializing the IC internal circuits.

« CCB is ON Semiconductor® ’s original format. All addresses are managed
by ON Semiconductor® for this format.

o CCB is a registered trademark of Semiconductor Components Industries, LLC.

ORDERING INFORMATION

See detailed ordering and shipping information on page 36 of this data sheet.

© Semiconductor Components Industries, LLC, 2015 1 Publication Order Number :
June 2015 - Rev. 0 LC75806PTS-T/D



Specifications

LC75806PTS-T

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max VpbD -0.3t0 +7.0 Vv
VINT CE, CL, DI, RES -0.3t0 +7.0
Input voltage v
VIN2 OSC, TEST, Vpp1, Vpp2, KI1 to KI5 -0.3to Vpp+0.3
VouTtl DO -0.3t0 +7.0
Output voltage \Y
VouTt2 OSC, S1 to S77, COM1 to COM4, KS1 to KS6, P1 to P9 -0.3to Vpp+0.3
louT! S1to S77 300 pA
louT2 COM1 to COM4 3
Output current
louT3 KS1 to KS6 1 mA
louT4 P1to P9 5
Allowable power dissipation Pd max Ta=105°C 100 mw
Operating temperature Topr —40 to +105 °C
Storage temperature Tstg -55to +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, Vgg =0V

Parameter Symbol Conditions - Ratings Unit
min max
Supply voltage VpD \%)) 45 6.0 \
Vppl Vpp1 2/3Vpp0 VppO
Input voltage *1 VoD? VoD2 1/3Vpp0 Vooo \
ViH1 CE, CL, DI, RES 0.4Vpp 6.0
Input high level voltage ViH2 K1 to KI5 0.6Vpp Vpp v
ViH3 OSC: External clock operating mode 0.4Vpp Vbb
Vi1 CE, CL, DI, RES 0 0-2Vpp
Input low level voltage V2 KI1 to KI5 0 0.2Vpp \%
VL3 OSC: External clock operating mode 0 0.2Vpp
Ir:;ici::t?r"f]:rng?}doi)giﬁgi%l n Rosc OSC: RC oscillation operating mode 39 kQ
5::§£$i2?%doe§$n:tlion Cosc OSC: RC oscillation operating mode 1000 pF
Guaranteed range of RC oscillation fosc OSC: RC oscillation operating mode 19 38 76 kHz
External clock operating frequency fok OSC: External clock operatin?Frigg(ri:q 10 38 76 kHz
External clock duty cycle Dck OSC: External clock operatin?FrigS(r:i:‘q 30 50 70 %
Data setup time tds CL, DI [Figure2], [Figure3] 160 ns
Data hold time tdh CL, DI [Figure2], [Figure3] 160 ns
CE wait time tcp CE, CL [Figure2], [Figure3] 160 ns
CE setup time tes CE, CL [Figure2], [Figure3] 160 ns
CE hold time teh CE, CL [Figure2], [Figure3] 160 ns
High level clock pulse width toH CL [Figure2], [Figure3] 160 ns
Low level clock pulse width t¢|_ CL [Figure2], [Figure3] 160 ns
Rise time tr CE, CL, DI [Figure2], [Figure3] 160 ns
Fall time t CE, CL, DI [Figure2], [Figure3] 160 ns
0O oliput deley time tde PO CIE;:g?JPrEZ},z[FigureS] 1 he
DO rise time far POy CIEI;:g?JpreFZ],Z[FigureS] 1 ne
Note:

*1. VppO0=0.70VDD to VDD

*2. Since the DO pin is an open-drain output, these times depend on the values of the pull-up resistorRpyJ and the load

capacitance Cf..

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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LC75806PTS-T

Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameter Symbol Pin Conditions - Unit
min typ max
. VH1 CE, CL, DI, RES 0.03Vpp
Hysteresis \
VH2 KI1 to KI5 0.1Vpp
Power-down detection voltage VDET 2.0 2.3 2.6 \%
liH1 CE, CL, DI, RES | V|=6.0V 5.0
Input high level current Vi=Vnn: E | clock pA
2 0sc 1=VDD xternla clocl 5.0
operating mode
L1 CE,CL,DI,RES | V|=0V -5.0
Input low level current —0V: A
L2 0SsC V|=0V: Extern.al clock 50 i
operating mode
Input floating voltage VIF K1 to KI5 0.05Vpp Vv
Pull-down resistance Rpp KI1 to KI5 Vpp=5.0V 50 100 250 kQ
Output off leakage _
current loFFH | DO Vo=6.0V 6.0 | pA
Vont KS1 to KS6 lo=-500pA Vpp-1.0 | Vpp-0.5 | Vpp-0.2
VoH2 P1 to P9 lo=—1mA Vpp-0.9
Output high level voltage *1 \
VoH3 S1to S77 l0=—20pA Vpp0-0.9
Von4 COM1 to COM4 I0=-100pA Vpp0-0.9
Vo1 KS1 to KS6 lo=25pA 0.2 0.5 1.5
Vo2 P1 to P9 Io=1mA 0.9
Output low level voltage Vo3 S11t0 877 l0=20pA 0.9 Vv
VoL4 | COM1toCOM4 | Io=100uA 0.9
VoL5 DO lo=1mA 0.1 0.3
VmiD! | S1tos77 1/3 bias Ig=+20uA 2/3Vppo 2/3Vpp0
-0.9 +0.9
_ VMID2 | S1toS77 1/3 bias Ig=+20pA 1/3VppO 1/3Vpp0
Output middle level voltage -0.9 +0.9 v
1 VMID3 | COM1 to COM4 | 1/3 bias Io=100uA 2/3Vppo 2/3Vpp0
-0.9 +0.9
VMID4 | COMTto COM4 | 1/3 bias Io=+100uA 1/3VpDO 1/3Vpp0
-0.9 +0.9
Oscillator frequency fosc | OsC Rosc=39k<2, Cosc=1000pF 30.4 38 456 | kHz
RC oscillation operating mode
Ibp? VbD Sleep mode 100
Vpp=6.0V, Output open,
Ipp2 Vbbb RC oscillation operating mode, 1300 2600
fosc=38kHz
Current drain pA
Vpp=6.0V, Output open,
External clock operating mode,
'DD3 VDD fok=38kHz, V|3=0.5Vpp. 1400 2800
V|L.3=0.1Vpp
Note:

*1. VDDO0=0.70VDD to VDD
*3. Excluding the bias voltage generation divider resistor built into the VDO, VppD1, VDD2 and Vss (See [Figure 17])

CONTRAST
ADJUSTER

To the common and segment drivers

™~ Excluding these resistors

[Figure 1]

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

LC75806PTS-T

VIH1 o R
CE VL1
2 i
t¢H t¢|_
m 2 ~
CL 50% A \
w <>l B <>
>l >ll< i 5 tp fos . tch
Vi1 S <
DI X
Vit —R 2
tds tdh N tdec > < > |< tdr
« - «
DO ><EO 8 D1
) - ) M-
<« «
[Figure 2]
2. When CL is stopped at the high level
VIH1 = R
CE
» / \—V”J
«
toL toH vyt _
cL 50% / /
VL1 2 X_
> |< >| <t S22 <—>
f r — cp fes 2 tch
o . X X X
VILT 5 N
« «
tds tdh N 5
o D CHED RN Gy
2 —
-> < t4c tgr = <
[Figure 3]
3. OSC pin clock timing in external clock operating mode
tCKH tCKL foK= e [kHZ]
ICKH+ICKL
Vi3
0sc 50%
L3 ICKH
DCK:W X100[%]
[Figure 4]
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LC75806PTS-T

Pin Assignment

\,
o
[T COM3

[T COM4/S74

[T 873
T s72
T s71
[T S70
[T S69
[T S68
[T S67
[T S66
[T S65
[T S64
[T S63
[T S62
T S61
[T S60
[T 859
[T S58
[T 857

[T S56

1T S55

[T S54

[T S53

1T S52

T s51

'y

O

Ccom2
COM1
S75/KS1
S76/KS2
KS3
KS4
KS5
KS6
K1

Kl2

KI3

Kl4

KI5
S77/P9
VDD
VDD1
VDD2
Vss
TEST
0SC
RES
DO

CE

CL

DI
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S9 1]
S10 1
S11 1
S12 1
S13 1]
S14 1
S15 1
S16 1]
S17 1
S18 1
S19 1]
S20 1]
S21 1
S22 1]
S23 1]
S24 1]
S25 |:N|:

P1/S1 1

P2/s2 T
P3/S3 T
P4/S4 1
P5/S5 T
P6/S6 T
P7/S7 1
P8/S8 [T
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S50
S49
S48
S47
S46
S45
S44
S43
S42
S41
S40
S39
S38
S37
S36
S35
S34
S33
S32
S31
S30
S§29
S28
S27
S26

Top view



LC75806PTS-T

Block Diagram
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Pin Functions

LC75806PTS-T

Symbol

Pin No.

Function

Active

/10

Handling
when
unused

S1/P1 to S8/P8
S9to S73

1t08
91073

Segment outputs for displaying the display data transferred by serial data
input. The S1/P1 to S8/P8 pins can be used as general-purpose output ports
under serial data control.

OPEN

COM1 to COM3
COM4/S74

771075
74

Common driver outputs.
The frame frequency is fo[Hz].
The COM4/S74 pin can be used as a segment output in 1/3 duty.

OPEN

KS1/875
KS2/876
KS3 to KS6

78
79
80 to 83

Key scan outputs. Although normal key scan timing lines require diodes to
be inserted in the timing lines to prevent shorts, since these outputs are
unbalanced CMOS transistor outputs, these outputs will not be damaged by
shorting when these outputs are used to form a key matrix. The KS1/S75
and KS2/S76 pins can be used as segment outputs when so specified by the
control data.

OPEN

KI1 to KI5

84 to 88

Key scan inputs.
These pins have built-in pull-down resistors.

GND

P9/S77

89

General-purpose output port.
This pin can be used as clock output port or segment output port under
serial data control.

OPEN

0osC

95

Oscillator connections. An oscillator circuit is formed by connecting an
external resistor and capacitor at this pin. This pin can also be used as the
external clock input pin if the external clock operating mode is selected with
the control data.

/10

VbD

CE

CL

DI

DO

98

99

100

97

Serial data interface connections to the controller. Note that DO, being an
open-drain output, requires a pull-up resistor.

CE: Chip enable

CL: Synchronization clock

DI: Transfer data

DO: Output data

GND

OPEN

96

Reset signal input
o RES=Low --- Display off
- S1/P1 to S8/P8, KS1/S75, KS2/S76=Low
(These pins are forcibly set to the segment output port function and
fixed at the low level.)
- 89 to S73=Low
- COM1 to COM3=Low
- COM4/S74=Low
(This pin is forcibly set to the common output function and fixed at the
low level.)
- P9/S77=Low
(This pin is forcibly set to the general-purpose output port function and
fixed at the low level.)
- KS3 to KS6=Low
- Key scanning disabled
- All the key data is reset to low.
- OSC="Z"(High impedance)
- RC oscillation stopped
- Inhibits external clock input
- Display contrast adjustment circuit stopped.
oR_ES=High --- Display on
- General-purpose output port state setting is enabled
- Key scanning is enabled.
- RC oscillation enabled (RC oscilltator operating mode)
- Enables external clock input (external clock operating mode)
- Display contrast adjustment circuit operation is enabled.
However, serial data can be transferred when the RES pin is low

VbD

TEST

94

This pin must be connected to ground.

Vpp1

91

LCD drive 2/3 bias voltage (middle level) supply pin. This pin can be used to
supply the 2/3 VppO voltage level externally.

OPEN

Vpp2

92

LCD drive 1/3 bias voltage (middle level) supply pin. This pin can be used to
supply the 1/3 VppO0 voltage level externally.

OPEN

VbD

90

Power supply connections. Provide a voltage of between 4.5 to 6.0V.

Vss

93

Power supply connections. Connect to ground.

www.onsemi.com
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LC75806PTS-T

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

CE |

L

e %

oi Yo 1 o oo o 1 o) ot o2 Jorforforsfordforsforef o f o {0 Y o XOCXPC90XPC91XSOXS1XKOXK1XPOXP1XPZXPSXSCXKSCX Yo)o )(
BO B1 B2 B3 A0 A1 A2 A3i<— Display data (76 bits) —> <~  Control data (17 bits) ———>< DD >|
DO | (3 bits)

nEr\/h

~

“)( {1 Yoo oo+ Yo oo Jorusoregbredoredorsorsa o o Yo Yo Yo Yoo o X o Yo Yo Froofrerfreeferofereraf o o 1<

. B0 B1 B2 B3 A0 A1 A2 A3iIS—— Display data (76 bits) —><——————  Control data (17 bits)y —————> < DD > i

@oits) [¢
| :

~

2%

~

v~

>X 00000080 DTEEEEE 00000000000 0000000

2 BO B1 B2 B3 A0 A1 A2 A3iS—— Dlsplay data (76 bits) —>i<—— Fixed data (17 bits) —>i< DD >
| (3 bits)

/EI‘JI"

pl
C

3)( X1 Yo ofoYo)1)o )(D229)(0230)( )(0299)(0300)(030X0302X0303X0304X Yo XoXo)o)o)o)o)o)o)o XoXoXoXoXoXoXoX 1)1 )(
BO B1 B2 B3 A0 A1 A2 A3} T Display data (76 bits) —> <—————— Fixed data (17 bits) %K(S%li)t;i_

bt
C

Note: BOto B3, AOto A3 ------ CCB address
DD ......................... DireCtiOn data

www.onsemi.com
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LC75806PTS-T
(2) When CL is stopped at the high level

o | L

o JoX1 Yo ofoY o ¥ o Joro2[  Yororaorsforalorsiore) o J o ¥ o ¥ o Yoo realfresfsofis 1fkof1Yrofp1fp2Ypafscikscf o Y o Y o X(

BO B1 B2 B3 A0 A1 A2 A3 i<— Dlsplay data (76 bits) i Control data (17 bits)y ———>i< DD >| (
DO | (3 bits) |_2

| .

2%

M YoXoY oo 1] o Yorrforel  YorurYorue s orsaffors orsel o o Yo Yo Yo o Yo Yo Yo Yoo Jrea]ret eeeJenerferef 0 o Y 1 X(

, BO B1 B2 B3 A0 A1 A2 A3 {<— Display data (76 bits) | Control data (17 bits) ———>< DD >
L

. | (3 bits) |ﬁ
| &

~

v~

>>< 000000 DENSDE2EH00000000000000000080)

5 BO B1 B2 B3 A0 A1 A2 A3 (<— Dlsplay data (76 bits) | Fixed data (17 bits) ~———>{< DD >
¢ | (3 bits)

hEr\/n

~

‘X 000008 E=EE 5D HEENHH000000000000000000

, BO B1 B2 B3 A0 A1 A2 A3 i<— Dlsplay data (76 bits) i Fixed data (17 bits) ———>{< DD >
E | (3 bits) |_
Note: BO to B3, AOto A3 -+ CCB address
DD crorrereririeeeen DiI'CCtiOI’l data
e CCB address -+---+-+-++ “42H”
e D1toD304 «--o-eoveveee Display data
O OC rrrrerrrrrrreeeees RC oscillator operating mode/external clock operationg mode switching control data
© PC90, PCOL -+ +-vvvvveee General-purpose output port/clock output port/segment output port switching control data
080, ST rrerrrrrenreneens Sleep control data
o KO, K1 -wrmereeemeeenees Key scan output/segment output switching control data
®POtOP3 vorreeieeeies Segment output port/general-purpose output port switching control data
O SC v Segment on/off control data
O KSCvvevrerremreeeeenens Key scan operation enabled/disabled state setting control data
e FCOto FC2 ---vvvvvvve Common and segment output waveform frame frequency control data
e CTOto CT2 »-vvvvvvveeee Display contrast setting control data

www.onsemi.com
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LC75806PTS-T

2. 1/3 duty
(1) When CL is stopped at the low level

CE | |_2

ol fof1 ofofofo)f1)o )(D1 o2 )(071)(D72)(D73XD74XD75)(D76)(D77XD78X Yo XocXP090XPc9Xso)(s1XKo)(K1)(Po)(P1)(Pz)(Ps)(sc)(Ksc)( Yo)o )(,

BO B1 B2 B3 A0 Al A2 A3i<— Dlsplay data (78 bits) Control data (15 bits) ————>{< DD >
DO | (3 bits) |_2

L

v

)X Y1 oYoo)o)1)o )(D79 Yoo Yoreefres Xmsz)(mss)( 00000000000 aEaaEE0E )((

2B B1 B2 B3 A0 A1 A2 A3iS—— Dlsplay data (75 bits) - Control data (18 bits) —>{< DD >|
(3 bits) |_<

N |
¢

| L

2%

2)( T1¥oYo oY o)1) o) orsforsf )(0224)(0225)(0225X0227X0228X0229X0230X023X JoJoJoJoJofofojofofofofofofof1)1)of

BO B1 B2 B3 A0 Al A2 A3 <— Display data (78 bits) Fixed data (15 bitsy ——>< pD >
(3 bits) |_

2%

~n N

Note: BO to B3, AOto A3 ------ CCB address
DD ......................... Direction data
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LC75806PTS-T
(2) When CL is stopped at the high level

CE |

L

v~

o YoY1 Yo o oY o 1] o Jorfo2f )(D71)(D72)(D73)(D74)(D75)(D76)(D77)(D7s)( X 0 Yocpoufpesifso)s1)kofk1{pofp1ip2fpa)sctsck 1§ o X

BO B1 B2 B3 A0 A1 A2 A3 (€<—— DISplay data (78 bits) Control data (15 bits) —>i< DD
DO | (3 bItS)

o

X

\4

fEl‘Jf*

—

,)( Y1 XofoYoY o1 o Jorsfoerf oo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Ve reelefeel 1 Yo 1 1

2 BO BY B2 B3 A0 A1 A2 A3 <—— Display data (75 bits) < Control data (18 bits) ———>i< DD >/ :

¢ | (3 bits) |ﬁ<
| L

~N

M HoYoYo ol 1] o Josfous) X0224anzsanzs)(0227)(0228)(0229)(0230)(023X Yoo XoYoXo)oKo)o o oo o)o)o X Y1) o)

BO B1 B2 B3 A0 A1 A2 A3 [S—— D|sp|ay data (78 bits) Fixed data (15 bits) ——>i< DD >
(3 bits) L

2%

~N

Note: BO to B3, AOto A3 ------ CCB address

DD crorrerereeieeene DiI'CCtiOIl data
e CCB address -+ “42H”
e DI to D231 «+-vvvvvvvees Display data
O OC «rrrrrrrrrreeeeees RC oscillator operating mode/external clock operationg mode switching control data
¢ PC90, PCOL --+-vvvvveee General-purpose output port/clock output port/segment output port switching control data
° SO’ Sl .................... Sleep COI]tI'Ol data
0 KO, Kl +vrrerreemeeneeeens Key scan output/segment output switching control data
e POtoOP3 - eorrieieeenes Segment output port/general-purpose output port switching control data
O SCrrrrrrrrreeeeeees Segment on/off control data
@ KSCrvvrmrrremenenenenens Key scan operation enabled/disabled state setting control data
e FCOto FC2 ----vvveveee Common and segment output waveform frame frequency control data
e CTOto CT2 --+vvvvvvveee Display contrast setting control data

www.onsemi.com
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Control Data Functions

1. OC ...RC oscillator operating mode/external clock operating mode switching control data

LC75806PTS-T

This control data bit selects the OSC pin function (RC oscillator operating mode or external clock operating mode)

oC

OSC pin function

0

RC oscillator operating mode

1

External clock operating mode

Note: If RC oscillator operating mode is selected, connect an external resistor ROS§C and an external capacitor COSC

to the OSC pin.

2. PC90, PCI1 ... General-purpose output port/clock output port/segment output port switching control data
These control data bits switches the functions of the P9/S77 output pin between the general-purpose output port, the
clock output port, and the segment output port.

Control data

P90 PCo1 The state of P9/S77 output pin
0 0 General-purpose output port (P9) ("L” level output)
1 0 General-purpose output port (P9) (“H” level output)
0 1 Clock output port (P9) (Clock frequency is fogc/2 or fok/2)
1 1 Segment output port (S77)

Note: If the sleep mode is set, the P5/S57 output pin can not be used as the clock output port.

3. 50, S1 ... Sleep control data
These control data bits switch between normal mode and sleep mode, and set the states of the KS1 to KS6 key scan
output during key scan standby.

OSC pin state i i
Control data pi . Segment Output pin states during key scan standby
(RC oscillator
output /
Mode or acceptance
SO S Common KS1 KS2 KS3 KS4 KS5 KS6
of the external
) output
clock signal)
0 0 Normal Operating Operating H H H H H H
0 1 Sleep Stopped L L L L L L H
1 0 Sleep Stopped L L L L L H H
1 1 Sleep Stopped L H H H H H H

Note: This assumes that the KS1/S75 and KS2/S76 output pins are selected for key scan output.

4. KO0, K1 ... Key scan output/segment output switching control data
These control data bits switch the functions of the KS1/S75 and KS2/S76 output pins between the key scan output

and the segment output.

Control data Output pin state Maximum number
KO K1 KS1/875 KS2/S56 of input keys

0 0 KS1 KS2 30

0 1 S75 KS2 25

1 X S75 S76 20

X : don't care

www.onsemi.com
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LC75806PTS-T

5. PO to P3 ... Segment output port/general-purpose output port switching control data
These control data bits switch the functions of the S1/P1 to S8/P8 output pins between the segment output port and
the general-purpose output port.

Control data Output pin state

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

Note: Sn (n=1 to 8): Segment output port
Pn (n=1 to 8): General-purpose 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

S1/P1 D1 D1
S2/P2 D5 D4
S3/P3 D9 D7
S4/P4 D13 D10
S5/P5 D17 D13
S6/P6 D21 D16
S7/P7 D25 D19
S8/P8 D29 D22

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

6. 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

However, 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.

7. KSC ... Key scan operation enabled/disabled state setting control data
This control data bit enables or disables key scan operation.
KSC Key scan operating state

Key scan operation enabled
0 (A key scan operation is performed if any key on the lines corresponding to KS1 to KS6 pin which is set
high is pressed.)

Key scan operation disabled

(No key scan operation is performed, even if any of the keys in the key matrix are pressed.

If this state is set up, the key data is forcibly reset to 0 and the key data read request is also cleared.
(DO is set high.))
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8. FCO to FC2 ... Common and segment output waveform frame frequency control data
These control data bits set the common and segment output waveform frequency.

Control data Frame frequency
FCO | FC1 FC2 folHz]
1 1 0 fosc/768, fok/768
1 1 1 fosc/576, fck/576
0 0 0 fosc/384, fok/384
0 0 1 fosc/288, fok/288
0 1 0 fosc/192, fok/192

9. CTO to CT2 ... Display contrast setting control data
Set the display contrast with this control data.
CTO to CT2: Sets the display contrast (7 steps)

CTO CT1 CT2 LCD drive 3/3 bias voltage VppO0 level
0 0 0 1.00Vpp=Vpp-(0.05Vppx0)
1 0 0 0.95Vpp=Vpp-(0.05Vppx1)
0 1 0 0.90Vpp=Vpp-(0.05Vppx2)
1 1 0 0.85Vpp=Vpp-(0.05Vppx3)
0 0 1 0.80Vpp=Vpp-(0.05Vppx4)
1 0 1 0.75Vpp=Vpp-(0.05Vppx5)
0 1 1 0.70Vpp=Vpp-(0.05Vppx6)

Note that although the display contrast can be adjusted by operating the built-in display contrast adjustment circuit, it
can also be adjusted by modifying the supply pin VDD voltage level.

Display Data and Output Pin Correspondence

1. 1/4 duty

Output pin COM1 COM2 coM3 COM4 Output pin COM1 COM2 CcoM3 COM4
S1/P1 D1 D2 D3 D4 S26 D101 D102 D103 D104
S2/P2 D5 D6 D7 D8 s27 D105 D106 D107 D108
S3/P3 D9 D10 D11 D12 s28 D109 D110 D111 D112
S4/P4 D13 D14 D15 D16 $29 D113 D114 D115 D116
S5/P5 D17 D18 D19 D20 $30 D117 D118 D119 D120
S6/P6 D21 D22 D23 D24 S31 D121 D122 D123 D124
S7/P7 D25 D26 D27 D28 s32 D125 D126 D127 D128
S8/P8 D29 D30 D31 D32 $33 D129 D130 D131 D132
S9 D33 D34 D35 D36 S34 D133 D134 D135 D136
$10 D37 D38 D39 D40 S35 D137 D138 D139 D140
S11 D41 D42 D43 D44 S36 D141 D142 D143 D144
s12 D45 D46 D47 D48 s37 D145 D146 D147 D148
s13 D49 D50 D51 D52 S38 D149 D150 D151 D152
S14 D53 D54 D55 D56 $39 D153 D154 D155 D156
s15 D57 D58 D59 D60 S40 D157 D158 D159 D160
S16 De1 D62 D63 De4 S41 D161 D162 D163 D164
s17 D65 D66 D67 D68 s42 D165 D166 D167 D168
s18 D69 D70 D71 D72 $43 D169 D170 D171 D172
s19 D73 D74 D75 D76 S44 D173 D174 D175 D176
$20 D77 D78 D79 D80 S45 D177 D178 D179 D180
s21 D81 D82 D83 D84 S46 D181 D182 D183 D184
S22 D85 D86 D87 D88 s47 D185 D186 D187 D188
s23 D89 D90 D91 D92 S48 D189 D190 D191 D192
S24 D93 D94 D95 D96 S49 D193 D194 D195 D196
S25 D97 D98 D99 D100 S50 D197 D198 D199 D200

Note: This is for the case where the S1/P1 to S8/P8, KS1/S75, KS2/S76, P9/S77 output pins are selected for use as
segment outputs.

Continued on next page.
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LC75806PTS-T

Output pin COM1 COoM2 COM3 COM4 Output pin COM1 com2 COM3 COM4
S51 D201 D202 D203 D204 S64 D253 D254 D255 D256
§52 D205 D206 D207 D208 S65 D257 D258 D259 D260
S53 D209 D210 D211 D212 S66 D261 D262 D263 D264
S54 D213 D214 D215 D216 S67 D265 D266 D267 D268
S55 D217 D218 D219 D220 S68 D269 D270 D271 D272
S56 D221 D222 D223 D224 S69 D273 D274 D275 D276
S57 D225 D226 D227 D228 S70 D277 D278 D279 D280
S58 D229 D230 D231 D232 S71 D281 D282 D283 D284
S59 D233 D234 D235 D236 S72 D285 D286 D287 D288
S60 D237 D238 D239 D240 S§73 D289 D290 D291 D292
S61 D241 D242 D243 D244 KS1/875 D293 D294 D295 D296
S62 D245 D246 D247 D248 KS2/S76 D297 D298 D299 D300
S63 D249 D250 D251 D252 P9/S77 D301 D302 D303 D304

Note: This is for the case where the S1/P1 to S8/P8, KS1/S75, KS2/S76, P9/S77 output pins are selected for use as
segment outputs.

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

Display data
D41 D42 D43 Daa Output pin state (S11)
0 0 0 0 The LCD segments for COM1, COM2, COM3 and COM4 are off.
0 0 0 1 The LCD segment for COM4 is on.
0 0 1 0 The LCD segment for COM3 is on.
0 0 1 1 The LCD segments for COM3 and COM4 are on.
0 1 0 0 The LCD segment for COM2 is on.
0 1 0 1 The LCD segments for COM2 and COM4 are on.
0 1 1 0 The LCD segments for COM2 and COM3 are on.
0 1 1 1 The LCD segments for COM2, COM3 and COM4 are on.
1 0 0 0 The LCD segment for COM1 is on.
1 0 0 1 The LCD segments for COM1 and COM4 are on.
1 0 1 0 The LCD segments for COM1 and COM3 are on.
1 0 1 1 The LCD segments for COM1, COM3 and COM4 are on.
1 1 0 0 The LCD segments for COM1 and COM2 are on.
1 1 0 1 The LCD segments for COM1, COM2 and COM4 are on.
1 1 1 0 The LCD segments for COM1, COM2 and COMS3 are on.
1 1 1 1 The LCD segments for COM1, COM2, COM3 and COM4 are on.
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2. 1/3 duty
Output pin COM1 COM2 coM3 Output pin COM1 COM2 CcoM3
S1/P1 D1 D2 D3 S40 D118 D119 D120
S2/P2 D4 D5 D6 S41 D121 D122 D123
S3/P3 D7 D8 D9 s42 D124 D125 D126
S4/P4 D10 D11 D12 $43 D127 D128 D129
S5/P5 D13 D14 D15 S44 D130 D131 D132
S6/P6 D16 D17 D18 S45 D133 D134 D135
S7/P7 D19 D20 D21 S46 D136 D137 D138
S8/P8 D22 D23 D24 s47 D139 D140 D141
S9 D25 D26 D27 S48 D142 D143 D144
S10 D28 D29 D30 S49 D145 D146 D147
S11 D31 D32 D33 S50 D148 D149 D150
S12 D34 D35 D36 S51 D151 D152 D153
s13 D37 D38 D39 S52 D154 D155 D156
S14 D40 D41 D42 S53 D157 D158 D159
s15 D43 D44 D45 S54 D160 D161 D162
S16 D46 D47 D48 S55 D163 D164 D165
s17 D49 D50 D51 S56 D166 D167 D168
s18 D52 D53 D54 S57 D169 D170 D171
S19 D55 D56 D57 S58 D172 D173 D174
S20 D58 D59 D60 S59 D175 D176 D177
s21 D61 D62 D63 S60 D178 D179 D180
S22 D64 D65 D66 S61 D181 D182 D183
s23 D67 D68 D69 S62 D184 D185 D186
S24 D70 D71 D72 $63 D187 D188 D189
S25 D73 D74 D75 S64 D190 D191 D192
S26 D76 D77 D78 S65 D193 D194 D195
s27 D79 D80 D81 S66 D196 D197 D198
S28 D82 D83 D84 S67 D199 D200 D201
S29 D85 D86 D87 S68 D202 D203 D204
S30 D88 D89 D90 $69 D205 D206 D207
S31 D91 D92 D93 S70 D208 D209 D210
S32 D94 D95 D96 S71 D211 D212 D213
S33 D97 D98 D99 s72 D214 D215 D216
S34 D100 D101 D102 s73 D217 D218 D219
S35 D103 D104 D105 COM4/S74 D220 D221 D222
S36 D106 D107 D108 KS1/S75 D223 D224 D225
s37 D109 D110 D111 KS2/576 D226 D227 D228
S38 D112 D113 D114 P9/S77 D229 D230 D231
S39 D115 D116 D117

Note: This is for the case where the S1/P1 to S8/P8, KS1/S75, KS2/S76, P9/S77 output pins are selected for use as

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

Display data
D31 D32 D33 Output pin state (S11)

0 0 0 The LCD segments for COM1, COM2, and COMS are off.

0 0 1 The LCD segment for COM3 is on.

0 1 0 The LCD segment for COM2 is on.

0 1 1 The LCD segments for COM2 and COMS3 are on.

1 0 0 The LCD segment for COM1 is on.

1 0 1 The LCD segments for COM1 and COMS3 are on.

1 1 0 The LCD segments for COM1 and COM2 are on.

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

Serial Data Output
1. When CL is stopped at the low level

CE | |

ob f1fr1fofofofofifof

BO B1 B2 B3 A0 A1 A2 A3

DO [ x Ywotfko2] Ykp27fkp2g[kD29lkD30| SA |

(& Outputdata ——— > x:don't care

Note: BO to B3, A0 to A3 ... CCB address
2. When CL is stopped at the high level

ce | L

ob f1)f+1fofofofof1 X o f

BO B1 B2 B3 A0 A1 A2 A3

DO Mot koofkos] Jko2gfkpagfkoso{ sA [ X

l<——————— Output data :
Note: BO to B3, A0 to A3 ... CCB address

X: don'’t care

e CCB address -+ “43H”
¢ KD1 to KD30 -+ Key data
O SA e Sleep acknowledge data

Note: If a key data read operation is executed when DO is high (DO does not generate a key data read request output),
the read key data (KD1 to KD30) and sleep acknowledge data (SA) will be invalid.
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Output Data

1. KDI to KD30 ... Key data
When a key matrix of up to 30 keys is formed from the KS1 to KS6 output pins and KI1 to KI5 input pins and one of
those keys is pressed, the key output data corresponding to that key will be set to 1. The table shows the relationship
between those pins and the key data bits.

K KI2 KI3 K14 KI5

KS1/875 KD1 KD2 KD3 KD4 KD5
KS2/S76 KD6 KD7 KD8 KD9 KD10
KS3 KD11 KD12 KD13 KD14 KD15
KS4 KD16 KD17 KD18 KD19 KD20
KS5 KD21 KD22 KD23 KD24 KD25
KS6 KD26 KD27 KD28 KD29 KD30

When the KS1/S75 and KS2/S76 output pins are selected to be segment outputs by control data bits KO and K1 and a
key matrix of up to 20 keys is formed using the KS3 to KS6 output pins and the KI1 to KI5 input pins, the KD1 to
KD10 key data bits will be set to 0.

2. SA ... Sleep acknowledge data
This output data bit is set to the state when the key was pressed. Also, while DO will be low in this case, if serial data
is input and the mode is set (to normal or sleep mode) during this period, that mode will be set. SA will be 1 in sleep
mode and 0 in normal mode.

Sleep Mode Functions

Sleep mode is set up by setting SO or S1 in the control data to 1. When sleep mode is set up, both the segment and
common outputs will go to the low level. In RC oscillator operating mode (OC=0), the oscillator on the OSC pin will
stop (although it will operate during key scan operations), and in external clock operating mode (OC=1), acceptance
of the external clock signal on the OSC pin will stop (although the clock signal will be accepted during key scan
operations). Thus this mode reduces power consumption. However, the S1/P1 to S8/P8, P9/S77 output pins can be
used as general-purpose output ports under control of the PO to P3, PC90 and PC91 bits in the control data even in
sleep mode (The P9/S77 output pin can not be used as clock output port). Sleep mode is cancelled by setting both SO
and S1 in control data to 0.

Key Scan Operation Functions

1. Key scan timing
The key scan period is 288T[s]. To reliably determine the on/off state of the keys, the LC75806PTS-T scans the keys
twice and determines that a key has been pressed when the key data agrees. It outputs a key data read request (a low
level on DO) 615T][s] after starting a key scan. If the key data does not agree and a key was pressed at that point, it
scans the keys again. Thus the LC75806PTS-T cannot detect a key press shorter than 615T[s].

ke 4 | | 2] [ 2| 4
kss 4 | [ 5 ] [ 5 ] [
o s s .
kss 4| [ 5 | s [
kss | [ 6 | [ 6 L1

Key on ¢ 576T[s]

Note: *4. These are set to the high or low level by the SO and S1 bits in the control data.
Key scan output signals are not output from pins that are set to the low level.
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2. Normal mode, when key scan operations are enabled

(1) The KS1 to KS6 pins are set high. (See the description of the control data.)

(2) When a key is pressed, a key scan is started and the keys are scanned until all keys are released. Multiple key
presses are recognized by determining whether multiple key data bits are set.

(3) If a key is pressed for longer than 615T[s] (Where T=1/fggC or T=1/fCK), the LC75806PTS-T outputs a key data
read request (a low level on DO) to the controller. The controller acknowledges this request and reads the key data.
However, if CE is high during a serial data transfer, DO will be set high.

(4) After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75806PTS-T
performs another key scan. Also note that DO, being an open-drain output, requires a pull-up resistor (between 1 and
10kQ).

Key input 1
Key input 2 | |
Key scan LT LT LT
< 615T[s] > < 615T[s] > < 615T[s] >
CE
“Serial dKaé%tl%?s'fer Seri I(dKaée(l:t:S?s'fer add:::s)243H) Seri 1I(c}i(ast%t=rg)nsfer adlfjf;/ss adlzzs;
| I ll ll ll ll
DO
u Key data read A Key data read A Key data read
Key data read request Key data read request Key data read request
1 1
T=Tosc ~Tek

3. Sleep mode, when key scan operations are enabled

(1) The KS1 to KS6 pins are set to high or low level by the SO and S1 bits in the control data.
(See the description of the control data.)

(2) If a key on one of the lines corresponding to a KS1 to KS6 pin which is set high is pressed, the oscillator on the OSC
pins starts in RC oscillator operating mode (the IC starts accepting the external clock signal in external clock
operating mode) and a key scan is performed. Keys are scanned until all keys are released.

Multiple key presses are recognized by determining whether multiple key data bits are set.

(3) If a key is pressed for longer than 615T[s] (Where T=1/f0gC or T=1/fCK), the LC75806PTS-T outputs a key data
read request (a low level on DO) to the controller. The controller acknowledges this request and reads the key data.
However, if CE is high during a serial data transfer, DO will be set high.

(4) After the controller reads the key data, the key data read request is cleared (DO is set high) and the
LC75806PTS-T performs another key scan. However, this does not clear sleep mode. Also note that DO, being an
open-drain output, requires a pull-up resistor (between 1 and 10kQ).

(5) Sleep mode key scan example

Example: S0=0, S1=1 (Sleep with only KS6 high)

‘L KS1 =——p-p-P-P-D
‘L KS2 F——p-D-P-P-D
“L” KS3 [ o-O-H-HD When any one of these keys is pressed, the
" KS4 = D-O-B-P-PD / oscilla?or on the OSC pins starts in RC oscillator
‘" KS5 3 S-B-D-Dd — operatlpg que (the IC starts acceptlng the external
clock signal in external clock operating mode) and a
“H"KS6 — N SPRSPASYASVASY) key scan operation is performed.
¥ YYVY ©

K1 — *

K2 —

KI3 =

Kl4 —

KI5 =

Note: *5. These diodes are required to reliably recognize multiple key presses on the KS6 line when sleep mode state
with only KS6 high, as in the above example. That is, these diodes prevent incorrect operations due to sneak
currents in the KS6 key scan output signal when keys on the KS1 to KSS5 lines are pressed at the same time.
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Key input
(KS6 line) |
Key scan LT LT
< 615T[s] > < 615T[s] >
CE
Serial data transfer ~ Serial data transfer Key Serialidata transfer Key
(KSC=0) (KSC=0) address(43H) (KSC=0) address T ; _L
| I Il Il Il ~TosC oK
DO
N Key data read A Key data read
Key data read request Key data read request

4. Normal/sleep mode, when key scan operations are disabled

(1) The KS1 to KS6 pins are set to high or low level by the SO and S1 bits in the control data.

(2) No key scan operation is performed, whichever key is pressed.

(3) If the key scan disabled state (KSC=1 in the control data) is set during a key scan, the key scan is stopped.

(4) If the key scan disabled state (KSC=1 in the control data) is set when a key data read request (a low level on DO) is
output to the controller, all the key data is set to 0 and the key data read request is cleared (DO is set high).
Note that DO, being an open-drain output, requires a pull-up resister (between 1 to 10kQ).

(5) The key scan disabled state is cleared by setting KSC in the control data to 0.

Key input 1 |
Key input 2 | I_
Key sean I LT LT
< 615T[s] > < 615T[s] >
CE l_
Serial data transfér  Serial data trarisfer  Serial data fransfer Serial data transfer ~ Serial data transfer Key —
(KSC=0) (KSC=1) (KSC=0) (KSC=1) (KSC=0) Address(43H)
or ] Il Il Il Il Il
DO
N Key data read
Key data read request Key data read request
Lot
~ fosc T fck
Multiple Key Presses

Although the LC75806PTS-T is capable of key scanning without inserting diodes for dual key presses, triple key
presses on the KI1 to KIS input pin lines, or multiple key presses on the KS1 to KS6 output pin lines, multiple presses
other than these cases may result in keys that were not pressed recognized as having been pressed. Therefore, a diode
must be inserted in series with each key. Applications that do not recognize multiple key presses of three or more keys
should check the key data for three or more 1 bits and ignore such data.
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1/4 Duty, 1/3 Bias Drive Technique folHz]

— VppoO

L

Vpp2
— oV

Hr — Voot

COM1 rlﬂ
COoM2 Jrlr

com3 JﬂuHr

L
1
L

Vpp1
— Vpp2

L
L
L
-
L

. B I l%l

— Vppo

Vpp2
— oV
— VppoO

COM4 T

C
]
C
]
L

L
=< &£ 7 7 P 75555 55 g ¢

Vpp2
— oV

LCD driver output when all LCD — VO

segments corresponding to COMT1, THHH

1
1
L
1

COM2, COMS3, and COM4 are turned off. — oho?
LCD driver output when only —‘ —‘L‘ —‘ : xDD?
LCD segments corresponding to L1 L VDDZ
COMT1 are on. ] _ 0\IE)D

LCD driver output when only ] _‘\_‘ — ¥DD?
LCD segments corresponding to _‘H \_‘ _ VDD2
COM2 are on. | || || _ O\E’D

LCD driver output when BEE — — — Vbbpo

|
1
-

LCD segments corresponding to — Vpp!

COM1 and COM2 are on. aEn a A - 2)/\I?D2
LCD driver output when only — VpDO
LCD segments corresponding to —‘u’_‘ VOnR2
COM3 are on. |_ |_ — 0\Ii)D

LCD driver output when ] ] — ¥DD?
LCD segments corresponding to L _ VDD2
COM1 and COM3 are on. ] || || DD

— oV

— — Vppo
Vpp1
Vpp2
ov

— — — VppO
— Vppl

LCD driver output when
LCD segments corresponding to —\
COM2 and COMS are on.

I
-
I
I
-
|11

LCD driver output when
LCD segments corresponding to

COM1, COM2, and COMS3 are on. UL | L | X\I?Dz
LCD driver output when only _ ¥DD?
LCD segments corresponding to REREE L] L VDDZ
COM4 are on. _ 0\I;)D

LCD driver output when B ] — — VppO
LCD segments corresponding to 1 — VpD1
COM2 and COM4 are on. | | | | | - VDD2

ov

LCD driver output when all

LCD segments corresponding to — Vpp!

— 7 P o o o o5 g2 g &
— 7 P o o o o5 2 g &
I;I I
|

COM1, COM2, COM3, and COM4 are on. U L ] L A - 2)/\902
Control data Common and segment output waveform
FCO FC1 FC2 frame frequency fo[Hz]
1 1 0 fosc/768, fok/768
1 1 1 f0sc/576, foK/576
0 0 0 fosc/384, fok/384
0 0 1 f0sc/288, foK/288
0 1 0 fosc/192, fok/192
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1/3 Duty, 1/3 Bias Drive Technique

COM1

COM2

COM3

LCD driver output when all LCD

segments corresponding to COM1,

COM2, and COMS are turned off.

LCD driver output when only
LCD segments corresponding to
COMT1 are on.

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

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

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

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

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

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

LC75806PTS-T

folHz]

muHr HﬂuHr HﬂuHr

I
-
[ 1
I
-
L [
-

C
-
-

C

1
-
-

-

I
-
-
L
1
I
I
i
L
1
-
-

1
]
1
]

—J P55 =L P75 2 Ly
N I —

Control data Common and segment output waveform
FCO FC1 FC2 frame frequency fo[Hz]
1 1 0 fosc/768, fok/768
1 1 1 fosc/576, fck/576
0 0 0 t0SG/384, fok/384
0 0 1 fosc/288, fok/288
0 1 0 fosc/192, fok/192
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Clock Signal Output Waveform

Control data

The state of P9/S77 output pin
PC90 PCO1
0 1 Clock output port (P9) (Clock frequency is fogg/2 or fok/2)
P9 <> 1
_— b Tc/2 —— Te= o
>

Voltage Detection Type Reset Circuit (VDET)
This circuit generates an output signal and resets the system when power is first applied and when the voltage drops,
i.e., when the power supply voltage is less than or equal to the power down detection voltage VDET, which is 2.3V,
typical. To assure that this function operates reliably, a capacitor must be added to the power supply line so that the
power supply voltage VDD rise time when the power is first applied and the power supply voltage Vpp fall time
when the voltage drops are both at least 1ms. (See Figure 5 and Figure 6.)

System Reset
The LC75806PTS-T supports the reset methods described below. When a system reset is applied, display is turned off,
key scanning is stopped, all the key data is reset to low, and the general-purpose output ports are fixed at the low level
(The S1/P1 to S8/P8 pins are forcibly set to the segment output port function and fixed at the low level. The P9/S77
pin is forcibly set to the general-purpose output port function and fixed at the low level). When the reset is cleared,
display is turned on, key scanning is enabled and the general-purpose output ports state setting is enabled.

1. Reset methods

(1) Reset method by the voltage detection type reset circuit (VDET)
If at least 1ms is assured as the supply voltage Vpp rise time when power is applied, a system reset will be applied
by the VDET output signal when the supply voltage is brought up. If at least 1 ms is assured as the supply voltage
VDD fall time when power drops, a system reset will be applied in the same manner by the VDET output signal
when the supply voltage is lowered. Note that the reset is cleared at the point when all the serial data (1/4 duty: the
display data D1 to D304 and the control data, 1/3 duty: the display data D1 to D231 and the control data) has been
transferred, i.e., on the fall of the CE signal on the transfer of the last direction data, after all the direction data has
been transferred. (See Figure 5 and Figure 6.)
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[Figure 5]
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[Figure 6]

(2) Reset method by the RES pin
When power is applied, a system reset is applied by setting the RES pin low level. The reset is cleared by setting the
RES pin high level after all the serial data (1/4 duty: the display data D1 to D304 and the control data, 1/3 duty: the
display data D1 to D231 and the control data) has been transferred.
In the allowable operating range (VDD=4.5 to 6.0V), A reset is applied by setting the RES pin low level.
and the reset is cleared by setting the RES pin high level.

2. Internal block states during the reset period
e CLOCK GENERATOR
A reset is applied and either the OSC pin oscillator is stopped or external clock reception is stopped
e COMMON DRIVER, SEGMENT DRIVER & LATCH
A reset is applied and the display is turned off. However, display data can be input to the latch circuit in this state.
e CONTRAST ADJUSTER
A reset is applied and the display contrast adjustment circuit operation is disabled.
¢ KEY SCAN
A reset is applied, the circuit is set to the initial state, and at the same time the key scan operation is disabled.
¢ KEY BUFFER
A reset is applied and all the key data is set to low.
o GENERAL PURPOSE PORT
A reset is applied, the circuit is set to the initial state.
o CCB INTERFACE, SHIFT REGISTER, CONTROL REGISTER
Since serial data transfer is possible, these circuits are not reset.
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