LC75806PT

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

Overview
The LC75806PT 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

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

e 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.

e 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)

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

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

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

o 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.

* Computer Control Bus (CCB) is an ON Semiconductor’s original bus format and
the bus addresses are controlled by ON Semiconductor.
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LC75806PT

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

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp -0.3t0 +7.0 \Y
VINT CE, CL, DI, RES -0.3t0 +7.0
Input voltage VIN2 0SC, TEST, Vpp1, Vpp2, KI1 to KI5 03tVpp 03|
VouT1 DO -0.3t0 +7.0
Output voltage VouT2 OSC, S1 to S77, COM1 to COM4, KS1 to KS6, ~0.3to Vpp+0.3 \
P1to P9
louT? S1to S77 300 LA
louT2 COM1 to COM4 3
Output current
louT3 KS1 to KS6 1 mA
louT4 P1to P9 5
Allowable power dissipation Pd max Ta =85°C 200 mwW
Operating temperature Topr —40 to +85 °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 +85°C, Vgg =0V

Ratings
Parameter Symbol Conditions min tvp max Unit
Supply voltage VbD VbD 45 6.0 \%
Vpp1 Vpp1 2/3Vpp0 VppO
Input voltage *1 VD2 VD2 173Vpp0 VT Y
VIH1 CE, CL, DI, RES 0.4Vpp 6.0
Input high level voltage VIH2 KI1 to KI5 0.6Vpp VDD \Y;
VIH3 OSC: External clock operating mode 0.4Vpp VDD
Vit CE, CL, DI, RES 0 0.2Vpp
Input low level voltage VL2 Kl1 to KI5 0 0.2Vpp \%
VL3 OSC: External clock operating mode 0 0.2Vpp
ii?;gﬂ::‘ggdoiﬁﬁg:%n Rosc OSC: RC oscillation operating mode 39 kQ
5:;§<$$?‘2?§Ceg;iriﬂiion Cosc OSC: RC oscillation operating mode 1000 pF
Ssuc?lzzgéied range of RC fosc OSC: RC oscillation operating mode 19 38 76 kHz
fEr;(;ngr?l:y clock operating fok OSC: External clock opigli';azreg“r]mode 10 38 76 KHz
External clock duty cycle Dck OSC: External clock o;E[e:ir;ltJiPeg;4]mode 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 tep CE, CL [Figure2], [Figure3] 160 ns
CE setup time tes CE, CL [Figure2], [Figure3] 160 ns
CE hold time tch 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
DO output deley time tdc DO RPU=4'7KQ_CL=1OPF_*2 1.5 us
[Figure?2], [Figure3]
o DO Rpy=4.7kQ C| =10pF *2
DO rise time tar PU [FiglIJ_reZ],p[Figure3] 1.5 us
Note:

*1.Vpp0=0.70Vpp to Vpp
*2. Since the DO pin is an open-drain output, these times depend on the values of the pull-up resistorRpy and the load capacitance C| .

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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LC75806PT

Electrical Characteristics for the Allowable Operating Ranges

. . Ratings .
Parameter Symbol Pin Conditions - Unit
min typ max
Hysteresis V1 CE. CL. DI. RES 0.03Vpp
, GL, DI, v
VH2 KI1 to KI5 0.1Vpp
Power-down
\Y
detection voltage DET 20 23 26 v
Input high level ly1 CE, CL, DI, RES V=60V 5.0
current - :
12 0sc V|=Vpp: Externgl clock 5.0 pA
operating mode
Input low level Lt CE,CL,DLRES | VI=0V -5.0
current - -
L2 e Vi=0V: Externgl clock 50 pA
operating mode
Input floating v 0.05V
voltage IF KI1 to KI5 .08Vpp \Y
Pull-down
R Vpp =50V
resistance PD KI1 to KI5 DD 50 100 250 | kQ
Output off leakage -
current |OFFH Do Vo=6.0V 6.0 | pA
Output high level | Vop1 KS1 to KS6 lo =-500 pA Vbp-1.0 | Vpp-05 | Vpp-0.2
yoltage VoH2 | P1toP9 Io=—1mA VbD-0.9 y
VoH3 S11t0 S77 o =-20 uA Vpp0-0.9
Von4 COM1 to COM4 lo =-100 pA Vpp0-0.9
Output low level Vo1 KS1 to KS6 lo =25pA 0.2 0.5 1.5
voltage VoL2 P1to P9 lo=1mA 0.9
VoL3 S1to S77 lo =20 pA 0.9 \Y
VoL4 COM1 to COM4 lo = 100 A 0.9
VoL5 DO lo=1mA 0.1 0.3
Output middle . _ 2/3Vpp0 2/3Vpp0
level voltage VMID1 S1to S77 1/3 bias Ig = +20 pA 0.9 +0.9
*1 s *3
VMID2 | S1toS77 1/3 bias 10 = +20 pA ”3VD5>3 1/3V?(|;.)g
—VU. . V
VMID3 | COM1toCOM4 | 1/3 bias Ig = 100 A 2/3VpDO 2/3VpD0
-0.9 +0.9
VMID4 | COM1tocOMa | 1/3 bias Ig = 100 A 1/3VbD0 1/3Vpp0
-0.9 +0.9
Oscillator Rosc =39kQ, Cosc =
fi
requency fosC osc 1000 pf_: _ _ 30.4 38 456 | kHz
RC oscillation operating
mode
Current drain Ipp1 VDD Sleep mode 100
Vpp = 6.0V, Output
N2 v open, RC oscillation
DD DD operating mode, Fqgc = 1300 2600
38 kHz A
VDD = 6.0 V, Output s
open, External clock
IDD3 VDD operating mode, 1400 2800
fck = 38 kHz, V|H{3 =
0.5Vpp, V|13 =0.1Vpp

Note:

*1. Vpp0=0.70Vpp to Vpp

*3. Excluding the bias voltage generation divider resistor built into the Vpp0, Vpp1, Vpp2 and Vgg (See [Figure 1])

[Figure 1]

Vpp1
Vpp2
Vss

CONTRAST
ADJUSTER

--1-- VgDO

= 1
>
1

!

i

;\ Excluding these resistors

To the common and segment drivers

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

CE

CL

DI

DO

LC75806PT

VIH1 o= R
» X Vit
<«
t¢H t¢|_
Vi1 » —\
50% :
Vit ) A~
tr >« >ll< St Stes <t
N p cS N ch
Vig1 1S ‘>< <C
0 2 -
tds tdh N tdc > 5 > |< tar
« «
Yoo | i
) ) -
<« <«
[Figure 2]
2. When CL is stopped at the high level
VIH1 = R
CE
N X_VIU
«
t t
— oL o Vig1
CL 50% / \ /
Vit 2 |
f >l < > |<t Sz <t
f r 2 cp  fes 2 tch
DI I >< ><
Vil »
« «
tdS tdh b)) N |
<« y— «
DO 1_>< DO jX D1 ><
R = %
> < tde tgr = <
[Figure 3]
3. OSC pin clock timing in external clock operating mode
tCKH tCKL foK= ———— [kHZ]
CK™ Ttorm+okL
Vi3
0sc 50%
Vi3 __ tckH
PCK™Teknricke <10
[Figure 4]
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Package Dimensions
unit : mm

TQFP100 14x14 / TQFP100
CASE 932AY
ISSUE A

16.0+£0.2

LC75806PT
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SOLDERING FOOTPRINT*
15.40

Hil—

(Unit: mm)

—1f

0
1]

an
og

—1

Hil—

15.40

0.50

0.28

NOTE: The measurements are not to guarantee but for reference only.

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

1.00

Mounting Techniques Reference Manual, SOLDERRM/D.

16.0£0.2

GENERIC
MARKING DIAGRAM*

= OOXXXX

= YMDDD
=0

XXXXX = Specific Device Code

Y = Year

M = Month

DDD = Additional Traceability Data

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “= ",
may or may not be present.
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LC75806PT

Pin Assignment

<
N~
Q
o<
ggmmx—omwl\wmwmmromwnwmvmwr
NNNMNNOOOOOOOOOOUHWLLWLWLWLWLWLW
CONNNNNNNNNNNDNDNDNNNDNDDNDND DD
=HHHHAHAARAHRARAHHARAHA AH B
7%/ 2\ 50
com2 1T [T 1 S50
com1 I 11 S49
S75/KS1 1T [T S48
S76/KS2 1] [T 1 S47
KS3 1] [T 1 S46
KS4 T T s45
KS5 1] [T 1 S44
KS6 1] [T 1 S43
K1 1T [T S42
Kl2 1T [T 1 S41
KI3 T [T 1 S40
Kl4 1T [T 1 S39
KI5 1T LC75806PT [T 1 S38
S77/P9 1] (TQFP100) T3 s37
VDD I T S36
Vpp1 I [T 1 S35
Vpp2 1 [T 1 S34
Vss ] T s33
TEST 1] [T 1 S32
== T S31
RES 1T [T S30
DO T [T 1 S29
CE 1T O [T 1 S28
CL T [T 1 S27
DI T = s26
100 > 26
ML R LR R EERELS
DA N RD RS NRILOEXIOTIRNRIR
28T BoRs PODNDDDNNDDNDNDDNDNNDD D Top vi
pnoaaoaooa p view
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LC75806PT

Block Diagram

<
o
b o) N ~— N~
sygs e LE I ;
3333 [)) n wm (7)) (/)] E
0000 O---mmmees O O------ o0 Q
COMMON |<—8——> GENERAL
CRIVER SEGMENT DRIVER & LATCH PURPOSE
PORT
Vpp O M T
CONTRAST
ADJUSTER
<:H VppO
Vpp1 O ,
bD N % CONTROL
VpD2 % REGISTER
Vs © 77
CLOCK
0sc O GENERATOR
DO O
9
SHIFT REGISTER
CCB
DIO >0 INTERFACE
CLO >0 '
CEO [2>o- — KEY BUFFER
RES O Z T
= —
DD KEY SCAN
L >
VDET
TESTOT——>
00000 0000
DT oON = © 10 3
SNV e

S76/KS2 o
S75/KS1 o
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Pin Functions

LC75806PT

Symbol

Pin No.

Function

Active

110

Handling
when
unused

S1/P1 to S8/P8
89 to S73

1t08
9to 73

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

77t0 75
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
K82/876
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 KIS

84 to 88

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

GND

Po/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

RES

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.)
- S9 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.
-R_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

Vbb

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

VDD

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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LC75806PT
Serial Data Input

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

e | L

v

pi Yo 1 o oo o 1 o) ot o2 Jorforaorsfordforsforef o f o {0 {0 Xoc)(cho)(Pcmeo)(s1)(K0)(K1XP0)(P1)(Pz)(Pa)(sc)(Ksc)( Yo)o )( N

BO B1 B2 B3 A0 A1 A2 A3 <—— Display data (76 bits) —> <  Control data (17 bits) ————>{< DD > |
Do | (3 bits) |_;

v

~

‘X {1 Yoo ool 1Yo orrfoe  Jousbrgbrdoredorsorsd{o o Yo Yo Yo Yoo N o X oo Yo Freofrerfrecaferofereraf o o 1] ¢
, B0 B1 B2 B3 A0 A1 A2 A3i<—— Dlsplay data (76 bits) —><———  Control data (17 bits) ———>< DD > ?
| (3 bits) |_‘

L

2%

2%

~

e

>X 0000080 DEN SR E 00000000000 0000080

2 BO B1 B2 B3 A0 A1 A2 A3i<—— Dlsplay data (76 bits) —> <——— Fixed data (17 bits) —>i< DD >|
| (3 bits)

/’E/‘Jl‘

pl
C

—

L)( X1 )Xo ofoYo)1)o )(Dzzg)(ozao)( XDQQQXDSOOXDSMXDSOZXDSOSXDSOAX Yo Xo)fo)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) %&(;!ltiisii_

bt
C

Note: BO to B3, AOto A3 ------ CCB address
DD ......................... Direction data
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LC75806PT

(2) When CL is stopped at the high level

e | L

ol JoY1 o oYoJ o 1 o Yotfo2l  Yordoraforaforeforeors o Y o { o Y o Yoc reafresf{sofls ko 1fpofp1ip2lpa)sclksd o f o { o XE
BO B1 B2 B3 A0 A1 A2 A3 \<— Display data (76 bits) | Control data (17 bits) ———>< DD >} :
DO | (3 bits) | ¢

M ToYoYoJoJ 11 o Yortorel  Tourforsousisffostffree o Yo o o Yo o Yo Yo Jo Jo Jo JraJrerreeenfrferf o Yo ) 1 X‘

, BO B1 B2 B3 A0 A1 A2 A3 {<— Dlsplay data (76 bits) i Control data (17 bits) ———> < pD > ©

(3 bits) |ﬁ

r~

~N

L

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

>X {1 YooY oo+ ] o Josffs___ JousJouufousfousfourfouef o Yo Yo Yo Yoo o o fofo Yo Yo Yo oo ofof o] 1¥o X‘

~

2%

0000000 DENED055"00000000600000000000

~

, BO B1 B2 B3 A0 A1 A2 A3 i<— Dlsplay data (76 bits) i Fixed data (17 bits) ———>{< DD >
N | (3 bits) |_
C

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

DD ......................... DirectiOn data

e CCB address -+-----++-+* “42H”

e D1toD304 «----voveveee Display data

O OC rrrrrrrrrrreeeees RC oscillator operating mode/external clock operationg mode switching control data

® PC90, PCOL -+ +-vevvvveee General-purpose output port/clock output port/segment output port switching control data

° SO’ Sl .................... Sleep COIltrOl data

o KO, K1 -wrrereeemeeenees Key scan output/segment output switching control data

e POtoP3 -ooveeieiins Segment output port/general-purpose output port switching control data

O SC v Segment on/off control data

O KSCvvrrrerreereeeeenens Key scan operation enabled/disabled state setting control data

e FCOto FC2 «--vvvvvveee Common and segment output waveform frame frequency control data

e CTOto CT2 »-evvvvvveeee Display contrast setting control data

www.onsemi.com
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LC75806PT

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

CE | |_2

ol fof1)ofofofo)1)o XD1 o2l )(D71)(D72)(D73)(D74)(D75)(D76)(D77)(D78)( Yo XOCXPC%XPC91XSOXS1XKOXK1XPOXP1XP2XP3XSCXKSCX Yo)o )(,

BO B1 B2 B3 A0 A1 A2 A3 <—— Display data (78 bits) Control data (15 bits) ————>{< DD >
DO | (3 bits) I_2

L

N

>X {1 YooY oo+ Jo o Joul__ X49X050X051X052X053X XofoJoJoXo)o}o oo fo o Jroofrerffcaferoferiforaf 1 o)+ X‘

2 BO B1 B2 B3 A0 A1 A2 A3i<—— Dlsplay data (75 bits) Control data (18 bits) —>{< DD >|
| (3 bits) L‘

bl
C

| L

2%

EX {1 oY oYoYo)1)o XD154XD155X XD224XD225X|3226XD227XD228XD229X|3230XD231X Yo )ofo)o)o)oJo)fo)ofofo)fofo)o X {1)o X

BO B1 B2 B3 A0 A1 A2 A3 <—— Display data (78 bits) Fixed data (15 bits) ———>< pD >
(3 bits) |_

I

ns N

Note: BO to B3, AOto A3 -+ CCB address
DD ......................... Direction data
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LC75806PT

(2) When CL is stopped at the high level

CE | |_2
SnnhinnhiphnEhnnhpnnhnpnnhnpnnnnnhnnnhis
pi Yo 1 o o ool 1) o Yorfoof XD71XD72XD73XD74XD75XD76XD77XD78X ¥ 0 Joc feeafpestfso) s 1)kofk)Pofp1)p2fpa) scksef 1) o f o ) E
BO B1 B2 B3 A0 A1 A2 A3 [<—— Dlsplay data (78 bits) Control data (15 bits) ——>< DD >/ :
DO | (3 bits) | ¢
: | L
))( X1 Yo ofofo)1) o Xmg)(oao)(  YouslorsofrsrforzlorssY o XOXOXOXOXOXOXOXOXOXOXOXFCOXFC1XFCZXCTOXCT1XCT2X1XOX1XE
2 BO B1 B2 B3 A0 A1 A2 A3 (<—— Dlsplay data (75 bits) € Control data (18 bits) ——>i< DD >/ i
¢ | (3 bits) |ﬁ<
, | L
M HoYoYo ol 1] o Joefous) XD224XD225XD226XD227XD226XD229XD230XD231X Yoo XoYoXo)oKo)o oo ofo)o)o X {1 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
C
Note: BO to B3, AOto A3 -+ CCB address
DD ......................... DiI'CCtiOIl data
e CCB address -+ “42H”
e DI to D231 «--evvvvvvees Display data
O OC «rrrrrrrrrrreeeeeeees RC oscillator operating mode/external clock operationg mode switching control data
® PC90, PCOL -+ +-vvvvvvee General-purpose output port/clock output port/segment output port switching control data
© S0, ST rrrrrrrrereeeens Sleep control data
0 KO, Kl -vreerreemeeneeeens Key scan output/segment output switching control data
®POtOP3 vorrerieieies Segment output port/general-purpose output port switching control data
O SC e Segment on/off control data
@ KSCrvvrrrrrerereeenenens Key scan operation enabled/disabled state setting control data
e FCOto FC2 ---vvvvvvee Common and segment output waveform frame frequency control data
e CTOto CT2 --+vvvvvvveee Display contrast setting control data
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LC75806PT

Control Data Functions
1. OC ...RC oscillator operating mode/external clock operating mode switching control data
This control data bit selects the OSC pin function (RC oscillator operating mode or external clock operating mode)

ocC 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 swithes 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
The state of P9/S77 output pin
PC90 PC91
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.

Control data OSC pin state Output pin states during key scan standby
. Segment
(RC oscillator
output /
Mode or acceptance
SO S1 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/S75 KS2/S56 of input keys

0 0 KS1 Ks2 30

0 1 S75 KS2 25 Note: KSn (n=1 or 2): Key scan output
1 X S75 S76 20 Sn (n=75 or 76): Segment output

X : don't care

www.onsemi.com
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LC75806PT

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, fck/768
1 1 1 fosc/576, fck/576
0 0 0 fosc/384, fck/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 Vpp0 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 com3 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 $32 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
s10 D37 D38 D39 D40 S35 D137 D138 D139 D140
s 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 D61 D62 D63 D64 S41 D161 D162 D163 D164
s17 D65 D66 D67 D68 s42 D165 D166 D167 D168
s18 D69 D70 D71 D72 s43 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 Do1 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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LC75806PT

Output pin CoM1 com2 COM3 COmM4 Output pin COM1 com2 COoM3 COmM4
S51 D201 D202 D203 D204 S64 D253 D254 D255 D256
S§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
8§57 D225 D226 D227 D228 S70 D277 D278 D279 D280
S58 D229 D230 D231 D232 S71 D281 D282 D283 D284
S59 D233 D234 D235 D236 S§72 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
a1 D42 D23 a4 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 COM3 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 CcoM1 COM2 COM3 Output pin COM1 COM2 COM3
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
$10 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 $53 D157 D158 D159
s15 D43 D44 D45 S54 D160 D161 D162
$16 D46 D47 D48 S55 D163 D164 D165
S17 D49 D50 D51 S56 D166 D167 D168
s18 D52 D53 D54 S57 D169 D170 D171
$19 D55 D56 D57 S58 D172 D173 D174
$20 D58 D59 D60 $59 D175 D176 D177
S21 D61 D62 D63 S60 D178 D179 D180
S22 D64 D65 D66 S61 D181 D182 D183
S23 D67 D68 D69 $62 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
$30 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/ST74 D220 D221 D222
S36 D106 D107 D108 KS1/S75 D223 D224 D225
S37 D109 D110 D111 KS2/S76 D226 D227 D228
S38 D112 D113 D114 POISTT D229 D230 D231
$39 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 COM3 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 COM3 are on.

1 0 0 The LCD segment for COM1 is on.

1 0 1 The LCD segments for COM1 and COM3 are on.

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

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

Serial Data Output

1. When CL is stopped at the low level

CE

DI

DO

{1h1fofofofofr1fof

BO B1

B2 B3 A0 A1 A2 A3

[ x Yworfko2] Jkp27ikp28fkD29fkD30| SA |

l<——————— Outputdata —————>!

Note: BO to B3, A0 to A3 ... CCB address

2. When CL is stopped at the high level

CE

DI

DO

o CCB address -
¢ KD1 to KD30 -+ Key data
o SA -

{rh1fofofofof1} o |

BO B1

B2 B3 A0 A1 A2 A3

M kotfko2 kos} Jkp2gfkp29fk3of sA Y X |

I<——————— Output data

Note: BO to B3, A0 to A3 ... CCB address

“43Hn

Sleep acknowledge data

X: don’t care

X: don’t care

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.

www.onsemi.com
18




LC75806PT

Output Data

1. KD1 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.

K1 Ki2 KI3 Kl4 KI5

KS1/S75 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 KIS 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 exeternal 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 LC75806PT 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 LC75806PT cannot detect a key press shorter than 615T][s].

kst 4 |1 [ KN [
2 4 | | 2] [ 2] "
ks34 | s [ s L [
o ] ] .
kss 4| s s | [ =
k6 [ 6 | e 11

fosc ~ fck

Key on 0 S76Tl[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/fogC or T=1/fCK), the LC75806PT 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 LC75806PT
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 (dKaéaCt;gr)'nsﬁ‘er Seri I(dKaéaCter;\s'fer add ;?243'_') Seri al(?(astactzrg?sfer a Kdii’ dJK;:b
ol I [l [l [l I
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= f_ =—
) osc fck
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/fosC or T=1/fCK), the LC75806PT 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
LC75806PT 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 ——0-P-D-0p
‘L KS2 ——D-D-D-D-D
“L” KS3 = O-P-P-DHD When any one of these keys is pressed, the
 » — MDD M N / oscillator on the OSC pins starts in RC oscillator
L"KS4 NPANPANPANPANY/ . )
" KS5 3 AARAARAAR — operating mode (the IC starts accepting the external
L"KS5 = YYYYY clock signal in external clock operating mode) and a
“H” KS6 TAA WAL WA A WA A WAAY . .
.5 NZANZANVAN VAN 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 KS5 lines are pressed at the same time.
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Key input
(KS6 line) |
Key scan [ I
< 615T[s] > < 615T[s] >
CE
Serial data transfer ~ Serial data transfer Key Serialidata transfer Key
(KSC=0) (KSC=0) address(43H) (KSC=0) address = L ) L
| I Il Il Il fosc " ek
DO
. 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 scan 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
u A Key data read
Key data read request Key data read request
R
" Tosc ~Tox

Multiple Key Presses

Although the LC75806PT is capable of key scanning without inserting diodes for dual key presses, triple key presses on
the KI1 to KI5 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]

— VppO

L

Vpp2
— oV

Hr — upo?

com1 rlﬂ
CcoM2 Jrlr

COM3 JHHHI_

L
]
.

Vpp1
— Vpp2

L
L
L
L
L

I I I I

— VppO

Vpp2
— oV
— VppO
L —ee

— Vpp2
— oV
— VppO

com4 L

C
]
C
]
C

LCD driver output when all LCD
segments corresponding to COM1, Tu’_‘u

1
1
L
]

e Lo R =R N T

Vpp2
COM2, COM3, and COM4 are turned off. P
— VppoO
LCD driver output when only —‘L‘ —‘L‘ —‘ _ VDD1
LCD segments corresponding to u L _ VDD2
COM1 are on. L . 0\?D
' — — VppO
LCD driver output when only —‘ —‘ — VP
LCD segments corresponding to —h_‘ \_‘ \_‘ _ VDD2
COM2 are on. L L L . 0\?D
LCD driver output when ] —| ] —| 1 [ : xDD?
LCD segments corresponding to o VDD2
COM1 and COM2 are on. . || || _ 0\?D
LCD driver output when only — VobpO
LCD segments corresponding to —‘u’_‘ Vin2
COMS3 are on. |_ |_ _ 0\?D
LCD driver output when —‘ —‘ : xDD?
LCD segments corresponding to L . VDD2
COM1 and COM3 are on. ] || || DD

— oV
— — Vppo
Vpp1
Vpp2
ov

LCD driver output when
LCD segments corresponding to —‘
COM2 and COM3 are on.

I
-
I
I
-
|11

LCD driver output when

LCD segments corresponding to — Voo!

= 7 AL o o 5 55 2 g &
1
— 7 7L 5L 5 54 55 g2 &
I I;I ]
|

COM1, COM2, and COMS3 are on. A s || _ E)/\I?Dz
LCD driver output when only : xDD?
LCD segments corresponding to REREE L 1 L VDD2
COM4 are on. _ 0\I?D
LCD driver output when ] ] — xDD?
LCD segments corresponding to —‘ _ VDD2
COM2 and COM4 are on. L L L — 0\I?D
LCD driver output when all 1 ] ] ] 1 xDD?
LCD segments corresponding to o VDD2
COM1, COM2, COMS3, and COM4 are on. HEEEE ams a _ 0\I?D
Control data Common and segment output waveform
FCo FC1 FC2 frame frequency fo[Hz]

fosc/768, fck/768
fosc/576, fck/576
fosc/384, fok/384
fosc/288, fck/288
fosc/192, fok/192

o || |=~ |-

1
1
0
0
1

o= |O|=~|O
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1/3 Duty, 1/3 Bias Drive Technique

COM1

COM2

COomM3

LCD driver output when all LCD

segments corresponding to COM1,

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

LCD driver output when only
LCD segments corresponding to
COM3 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.

LC75806PT

folHz]

| HﬂuHr HﬂuHr HmuHr

_I—
I_
_I—
I_
_I—
I_

_
I
-
]
I
C
I
-
1
I
C
I
-
]
I
C
[

|
]
-
i
|
]
I
i
|
]
I
i
I

Control data Common and segment output waveform
FCO FC1 FC2 frame frequency fo[Hz]
1 1 0 fosc/768, fck/768
1 1 1 fosc/576, fck/576
0 0 0 fosC/384, foK/384
0 0 1 fosc/288, fck/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 PC91
0 1 Clock output port (P9) (Clock frequency is fogc/2 or fok/2)
P9 < > 1
—_— : Tc2 ‘Y——m—— Tc= 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 Ims. (See Figure 5 and Figure 6.)

System Reset

The LC75806PT 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 VDD 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.)

e 1/4 duty
t1 t2
VDD \\
—VDET VDETT——
CE /) : / \II / “, / VL1 «
D1 to D76 |e ISlspIay and control data transfer —> «
Internal data | OC, PC90, PC91, SO, S1, Undefined X Defined (’r’ Undefined
KO, K1, POto P3, SC, KSC {5
(
Internal data D77 to D152, Undefined X Defined r’r’ Undefined
FCO to FC2, CTO to CT2 )7
((
Internal data (D153 to D228) Unidefined X Defined (’(’ Undefined
))
)
Internal data (D229 to D304) Undefined Defined . Undefined
<—— Systemreset period —> )

Note: t1>1 [ms](Power supply voltage Vpp rise time)
t2>1 [ms](Power supply voltage Vpp fall time)

[Figure 5]
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e 1/3 duty
t1 t2
VDD \
— VpET VDET T——
CE / \ / \ Vi1 (
D1 to D78 |< Display and control data transfer > ()()
Internal data | OC, PC90, PC91, S0, S1, Undefined X Defined o Undefined
KO0, K1, POto P3, SC, KSC )]
(
Internal data | D79 to D153, Undefined X Defined Undefined
FCO to FC2, CTO to CT2 4G
((
Internal data (D154 to D231) Undefined Defined (J() Undefined
<— System reset period —> »

Note: t1>1 [ms](Power supply voltage Vpp rise time)
t2>1 [ms](Power supply voltage Vpp fall time)

[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.
o 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.
e 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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<
N~
(2] N~
— © N
532 = o oL &£t @
5583 5 38 9 2
O 00O Q---mm-meee Q O------- Q Q o
COMMON |<—e—> GENERAL
e SEGMENT DRIVER & LATCH PURPOSE
PORT
Vpp O Tv T
CONTRAST
ADJUSTER
b VppO
Vpp1 O %
CONTROL
Vpp2 O % | REGISTER
Yes© 7
CLOCK
0scO GENERATOR
DO O—
9
SHIFT REGISTER
ccB
DIO Z>o- INTERFACE
CLO >0
¢ —>
CEO % KEY BUFFER
RES O by T
>0 N
VDD KEY SCAN
>
VDET
TESTO—+——>
O000O0 0000
LY 0N = ©wo s o
¥y e

S76/KS2 O
S75/KS1 O

I:I Blocks that are reset
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3. Pin states during the reset period

Pin State during reset

S1/P1 to S8/P8 L*6
S9 to S73 L
COM1 to COM3 L

COM4/S74 L*7

KS1/875, KS2/S76 L*6

KS3 to KS6 L*8

Po/IS77 L*9

(o]} Z*10

DO H*11

Note: *6. These output pins are forcibly set to the segment output function and held low.
*7. This output pin is forcibly set to the common output function and held low.
*8. These output pins are forcibly held fixed at the low level.

*9. This output pin is forcibly set to the general-purpose output port function and held low.
*10. This I/O pin is forcibly set to the high-impedance state.

*11.Since this output pin is an open-drain output, a pull-up resistor of between 1 and 10kQ is required. This pin
remains high during the reset period even if a key data read operation is performed.

Notes on the OSC Pin Peripheral Circuit
1. RC oscillator operationg mode (Control data bit OC=0)

When RC oscillator operationg mode is selected, an external resistor RO and an external capacitor CQgC must be
connected between the OSC pin and GND.

osc
Rosc ;Cosc

2. External clock operating mode (Control data bit OC=1 )
When selecting the external clock operating mode, connect a current protection resistor Rg (4.7 to 47kQY) between the
OSC pin and the external clock output pin (external oscillator). Determine the value of the resistance according to the

maximum allowable current value of the external clock output pin. Also make sure that the waveform of the external
clock is not excessively distorted.

External clock output pin Wy 0scC
Rg

External oscillator

V
Note: Allowable current value at external clock output pin > 'ED
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Sample Application Circuit 1

1/4 duty, 1/3 bias

LC75806PT

(P1) : (Genenal-purpose
(P2)  output port)
Used with the
(P8) backlight controller
; P9 or other circuit.
—_—>
+5V —> ° VDD 0osC COoM1
"2 77 “14 com2
Vss COM3
TEST S74/COM4
7 P1/S1 )
P2/S2 £
[0}
(%]
P8/S8 §
VDD1 s9 2
5
[ Voo2 73 H
C>0.047pF C C (S75) §
& & sten| 8
N S'S |
e [ —> RES *13 77 P9/S77 (S77)
From the —> CE 6 5
controller | __s CcL / |/
6 o o KKK KK
To the controller — DO 54321 654321
To the controller —
power supply *15
D-D-P-D- DD
ANZANVANVAN VAN VANV, Key matrlx
DN A DN A AWAAY
(up to 30 keys) *qu - j —
ANZANVANVAN VAN VANV,
D-D-P-D-D-D

Note: *12.

Add a capacitor to the power supply line so that the power supply voltage VDD rise time when power is

applied and the power supply voltage Vpp fall time when power drops are both at least 1ms, as the
LC75806PT is reset by the VDET.

*13.
*14.

If the RES pin is not used for system reset, it must be connected to the power supply VDD.
When RC oscillator operating mode is used, the external resistor ROSC and the external capacitor COSC

must be connected between the OSC pin and GND, and when external clock operating mode is selected the
current protection resistor Rg (4.7 to 47k(2) must be connected between the OSC pin and the external clock
output pin (external oscillator). (See the section on the OSC pin peripheral circuit.)

*15.

The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 to 10k(2)

appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*16.
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Sample Application Circuit 2

1/3 duty, 1/3 bias

LC75806PT

(P1) _ (Genenal-purpose

(P2) _ output port)
Used with the
(P8) backlight controller
; = or other circuit.
—>
By > o Vop 0sC COM1
*12 Z‘7rZ 4 com2
Vss COM3
7 TEST P1/81
P2/s2 2
@
IS
P8/S8 g
VDD 2
: a
=]
[ L Vo2 comssra 5
C=>0.047uF Cc ; Cc ; (S75) §
a
. (S76) 8
“e [—> RES *13 S5 PosTT (S77)
Fromthe | —> CE 65
controller | — CL /1
16 —> DI KKKKK KKKKKK
1111 8S8SSSSS
To the controller — ® DO
54321 654321
To the controller —HW—T
power supply *15
\NZANVANVANVAN VANV,
rO-OOOD Key matrix
DA A AN AN D
L EEXEEE (upto30keys) 4$7 > 55
\NZANVANVANVAN VANV,
Note: *12. Add a capacitor to the power supply line so that the power supply voltage VDD rise time when power is

applied and the power supply voltage VpD fall time when power drops are both at least 1ms, as the
LC75806PT is reset by the VDET.
*13. If the RES pin is not used for system reset, it must be connected to the power supply VDD.
*14. When RC oscillator operating mode is used, the external resistor RO and the external capacitor COSC
must be connected between the OSC pin and GND, and when external clock operating mode is selected the
current protection resistor Rg (4.7 to 47kQ)) must be connected between the OSC pin and the external clock

output pin (external oscillator). (See the section on the OSC pin peripheral circuit.)
The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 to 10kQ)

*15.

appropriate for the capacitance of the external wiring so that signal waveforms are not degraded.

*16.

Notes on Transferring Display Data from The Controller
When using the LC75806PT in 1/4 duty, applications transfer the display data (D1 to D304) in four operations, and in

1/3 duty, they transfer the display data (D1 to D231) in three operations. In either case, applications should transfer all
of the display data within 30ms to maintain the quality of displayed image.
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Notes on the Controller Key Data Read Techniques
1. Timer based key data acquisition

(1) Flowchart
-
CE="L"
3

S
YES

Key data read

processing
(2) Timing chart
Key on Key on
Key input |
Key scan ] LT L] L]
> 13 I< < t4 > > 13 I< > 13 I«
CE
> 6 |< > 6 |< > 6 |<
Key
DI m address
> < >t5[<
y data rea:i> 15 15
DO
A Key data read request
) 7 /) 7 /) 7 /) 7 4
Controller Controller Controller Controller Controller
determination determination determination determination determination
(Key on) (Key on) (Key off) (Key on) (Key off)

3 e Key scan execution time when the key data agreed for two key scans. (615T[s])
t4 e Key scan execution time when the key data did not agree for two key scans and the key scan was executed

again. (1230T[s])
t5 e Key address (43H) transfer time T= S

: fosc ™ fck
to - Key data read time
(3) Explanation

In this technique, the controller uses a timer to determine key on/off states and read the key data. The controller
must check the DO state when CE is low every t7 period without fail. If DO is low, the controller recognizes that a
key has been pressed and executes the key data read operation.
The period t7 in this technique must satisfy the following condition.

t7>t4+t5+t6
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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2. Interrupt based key data acquistion

(1) Flowchart
i
=
v
@ NO
YES
Key data read
processing
v
Wait for
at least t8
\
=
\
>
YES
| Key OFF |
[ —
(2) Timing chart
Key on Key on
Key input |
Key scan L] L] [T L]
> 13 |« > t3 |< < 4> > 13 |«
CE
> Kta < <
ey
DI m address
>1t5]< v :Key data read >
DO :
A__Key data read request
< t8 — < t8 — < t8 — < t8 —
Controller Controller Controller Controller Controller Controller
determination determination  determination determination determination determination
(Key on) (Key off) (Key on) (Key on) (Key on) (Key off)
t3 e Key scan execution time when the key data agreed for two key scans. (615T[s])
t4 oo Key scan execution time when the key data did not agree for two key scans and the key scan was executed
again. (1230T[s]) 1 1
..... 1 T=—=7
t5 Key address (43.H) transfer time fosc - Tok
t6 oo Key data read time

(3) Explanation
In this technique, the controller uses interrupts to determine key on/off states and read the key data.
The controller must check the DO state when CE is low. If DO is low, the controller recognizes that a key has been
pressed and executes the key data read operation. After that the next key on/off determination is performed after the
time t8 has elapsed by checking the DO state when CE is low and reading the key data. The period t8 in this
technique must satisfy the following condition.

t8>t4

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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About Data Communication Method with The Controller

1. About data communication method of 4 line type CCB format

The 4 line type CCB format is the data communication method of before. The LC75806PT must connect to the

controller as followings.

. *7
*18 (INT) Rup
DI _l ° bo
Controller DO DI LC75806PT
cL cL
CE CE

Note: *17. Connect the pull-up resistor Rup. Select a resistance

(between 1 to 10kQ) appropriate for the capacitance of the
external wiring so that signal waveforms are not degraded.

*18. The (INT) pin is an input port for the key data read request

signal (a low level on DO) detection.

2. About data communication method of 3 line type CCB format
The 3 line type CCB format is the data communication method that made a common use of the data input DI in the
data output DO. The LC75806PT must connect to the controller as followings.

*17
*18 (INT) _l Rup
DIO o —o o DO
Controller DI LC75806PT
CL CL
CE CE

Note: *17. Connect the pull-up resistor Rup. Select a resistance

(between 1 to 10kQY) appropriate for the capacitance of the
external wiring so that signal waveforms are not degraded.

*18. The (INT) pin is an input port for the key data read request

signal (a low level on DO) detection.

In this case, Applications must transfer the data communication start command before the serial data input (CCB
address “42H”, display data and control data transfer) or serial data output (CCB address “43H” transfer, key data read)
to avoid the collision of the data input signal DI and the data output signal DO.

Then applications must transfer the data communication stop command when the controller wants to detect the key data
read request signal (a low level on DO) during a movement stop of the serial data input and the serial data output.

<1> Data communication start command
(1) When CL is stopped at the low level

CE | |
ShhhhhahEhhhhhan
pioo fojofoofofo o o) o Yo 1) 1 o)1) 1)1}

i< CCB address “00H” = !<— Command data — >/

<2> Data communication stop command
(1) When CL is stopped at the low level

CE | L
c [UUUUUUULUUUUUUUL
pipo JoJoJoJ o o oYoYo) 1 Y1 o o o1 1)1}

{<—CCB address “00H” —><——Command data —>

(2) When CL is stopped at the high level

CE | |
Sl
ppo JofofoYoYoXo o) o YoXo)1)1 o)1)1)1]

{<— CCB address “00H” —>!<—Command data —>

(2) When CL is stopped at the high level

CE | L
c JUUUUUUU UUUUuyuy
pipo JoJoJ oo o oYo} o 1 1 o o o1 1)1}

{<— CCB address “00H” —>!<— Command data —>/|
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Data Communication Flowchart of 4 Line Type or 3 Line Type CCB Format

1. Flowchart of the initial setting when power is turned on.

Power on
(Applications must observe that the power
supply Vpp rise time is at least 1ms.)

v

Power supply stability
(Applications must wait till the level of
the power supply is stable)

Serial data input

(Display and control data transfer) Note: The flowchart of initial setting when power is
\l/ turned on is same regardless of the 4 line type
- ~ or 3 line type CCB format.
System reset clear Take explanation about "system reset" into account.

(Display on, Key scanning is enabled,
General-purpose output port state
setting are enabled) )

2. Flowchart of the serial data input

V

Data communication start 19
command transfer

v

Serial data input
(Display and control data transfer)

v

The controller
wants to detect the key
data read request signal
(a low level on DO).

Note: *19. In the case of the 4 line type CCB format,
the transfers of data communication start
command and data communication stop
command are unnecessary, and, in the case
of the 3 line type CCB format, these transfers
are necessary.

Data communication stop .
19
command transfer

3. Flowchart of the serial data output

-y

The controller
acknowledges the key data read
request (When the CE is low,
the DO is low)

Note: *20. In the case of the 4 line type CCB format,
the transfer of data communication start
command is unnecessary, and, in the case
of the 3 line type CCB format, the transfer

Data communication start . is necessary.
AN, PO 20 *21. Because the serial data output has the role
J/ of the data communication stop command,
- it is not necessary to transfer the data
Serial data output .
. communication stop command some other
(Key data and sleep 21 time
acknowledge data read) ’
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Timing Chart of 4 Line Type and 3 Line Type CCB Format
1. Timing chart of 4 line type CCB format

<Example 1>

Key on
Key input Key off |_
Key scan LT T
Key scan execution Key scan execution
*22 *22
CE
CCB address :CCB address : CCB address ;| CCB addres: CCBiaddress
(42H (42H) (42H) (42H) (43H)
o Il I I I [l
Do ‘ll
— .

Serial data input * Serial data output
(Display and control data transfer) Key data read (Key data reaZ) Key data read
request request
<Example 2>
Key input Key off Key on Key off Key on |_
Key scan T [T
Key scan execution *22 Key scan execution
CE *22
| | , :
CCB address | CCB address :CCB address  CCB address CCB address CCB address
. (42H) (42H) (42H) 42H) (43H (43H
I I 1l l [ T
DO Femn)
Serial data input Serial dat M out ? Serial dV
(Display and control erial data outpu erial data output
data tranf Key data read (Key dataread)  Keydataread  (Key data read)
ata tranfer) request request
<Example 3>
Key on
Key input  Key off Key off
K
ey scan T T
Key scan execution Key scan execution
*22 *22
CE
CCB address : CCB address : CGB address: CCB address C:CB addres: CCB édd'ess -
42H) (42H) (42H) (42H) i (43H) (43H
DI
[l [l I I [
DO o B
H_/ %_/
? Serial data input Serial data output ? Serial data output
Key data read enal data inpu (Key dataread) Keydataread (Key data read)

(Display and control

request
data transfer)

request
Note: *22. When the key data agrees for two key scans, the key scan execution time is 615T[s].
And, when the key data does not agree for two key scans and the key scan is executed
again, the key scan execution time is 1230T[s].

1 1
™= Tosc ~ Tk
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2. Timing chart of 3 line type CCB format

<Example 1>

LC75806PT

Key on
Key input Key off
K
8y scan LT T
Key scan execution Key scan execution
*22 *22
CE |_|
address : CCBaddress CCB address :CCB address /CCB address
DIDO 42H) (42H) 42H) (42H) i (43H)
] ||
[l [l I I |
Data communication Serial data input Data communication Data ~ Serial data
start command (Display and control stop command communication  output
data transfer) start command (Key data
read
Key data read ) Key data read
request request
<Example 2>
Key on Key on
Key input Key off Key off l_
K
ey scan T T
Key scan execution *22 Key scan execution
*22
CE I |
B CCBladdress ;| CCBiaddress CCB address (CCB addréss CCB addres: CCB address
(42H) (42H) 42H) (42H) (43H) (43H)
DI/DO
I I Ll Ll HH
S—A — —
Data communication Serial data input Data |Data Serial data Data Serial data
start command (Display and control communication |communication  output communication output
data transfer) stop command |start command  (Key data start command (Key data
Key data read read) Key data read read)
request request
<Example 3>
Key on
Key input  Key off Key off
K
ey scan T T
Key scan execution Key scan execution
*22 *22
ce ] ]
CCBagdréss i CCBdddress; CCB address CGB address: CCB address CCBiaddress
(42H) (42H) (42H) (42H) {43H) (43H)
DI/DO
I [l I I Mk MEA
—— — A \— —
Data Serial data input Serial data Data Serial data
communication (Display and control output communication  output
start command data transfer) (Key data start command  (Key data
Key data read read) Key data read read)
request
request
Note: *22. When the key data agrees for two key scans, the key scan execution time is 615T[s].
And, when the key data does not agree for two key scans and the key scan is executed ]
. . . . 1
again, the key scan execution time is 1230T[s]. Tz ——=——
g y [s] fosc ~ fck
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ORDERING INFORMATION
Device Package Shipping (Qty / Packing)

TQFP100 14x14 / TQFP100
(Pb-Free / Halogen Free)

TQFP100 14x14 / TQFP100
(Pb-Free / Halogen Free)

LC75806PT-H 450/ Tray JEDEC

LC75806PTS-H 90 / Tray JEDEC
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