NBO)\ MC5502

3COM 52SEG, 4COM 51SEG LCD Display Driver

Features

Programmable Duty Ratio
1/3 Duty : Up to 156 Segment Outputs
1/4 Duty : Up to 204 Segment Outputs
Programmable LCD Bias Ratio : 1/2 Bias or 1/3 Bias
Programmable General-purpose Output Port Function (Only 1/4 Duty Mode)
Internal LCD Driving Voltage Generator Circuit
Normal & Diminish LCD Dividing resistors Selection (Only 1/4 Duty Mode)
Power Saving Mode and all Segment OFF Function
RC Oscillation Circuit
Serial Interface ( Sl, SCK, CE and INH/) for 3V or 5V
Power supply Voltage : 2.7V ~ 5.5V

., Package Type
64-LQFP-1414, 64-LQFP-1010
Features
Device Name Package Package Body Size
MC5502L 64-LQFP-1010 10mm x 10mm
MC5502E 64-LQFP-1414 14mm x 14mm
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MC5502

1. General Description

The MC5502 is a 1/3 or 1/4 duty LCD driver for segment type LCD panel. It can be used for
frequency display in microprocessor-controlled receiver and in other display application.

The MC5502 chooses numbers of common and general-purpose output ports by instructions.
Therefor, It drives 156-segment at 1/3 duty in use of 3 commons or 204-segment at 1/4 duty
in use of 4 commons. Also it provides 12 general-purpose output ports.

2. Pin Assignment
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MC5502

3. Pin Descriptions

Pin No. Pin Name 1/0 Pin Description
1~-12 SEG1/P1 ~ O | LCD Segment output pins / General-purpose output pins(Only 1/4Duty Mode)
SEG12/ P12 Select Segment output pins or General-purpose output pins by the instruction.

13~51 | SEG13~SEG51 O | LCD Segment output pins.

52 SEG52/ COMO O | LCD Segment output pin or LCD Common output pin.
SEG52 in 1/3 Duty use, COMO in 1/4 Duty use.

53~55 |[COM1~COM3 O | LCD Common output pins.

57 INH\ I Display off control input pin
INH\ = VSS, Display forced off INH\ =VDD, Display on

58, 59 VLC1, VLC2 I/O | LCD power supply
61 osC I/O | Oscillator output pin.
62 CE | | Chip enable input pin
63 SCK I | Shift clock input pin
64 Sl | | Serial Data input pin
56 VDD - | Power supply

60 VSS - | Ground

4. Serial Data Format and Timing

1/3 Duty , SCK is stopped at low level

CE | L

&R €3 €D @5 43 €3 G5 €5 G-I 3 GRS 05 05 3 €3 C €5 G

AD A1 A2 A3 A4 AS A6 AT

44— Address 8-Bit , 41 hex > | Display data 156-Bit—p‘4— Control data —p‘
4-Bit

1/3 Duty , SCK is stopped at high level
cE | L

st X1 XoXoXoXoXoxX1X o Xptxp2X — Xp155(p156X bR X sc X BU X X X

AD A1 A2 A3 A4 A5 A6 AT

44— Address 8-Bit , 41 hex——— - | 4—— Display data 156-Bit —pL— Control data —y‘
4-Bit

Note : X = dond care
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1/4 Duty , SCK is stopped at low level

5

e e Uy U e
s o o ¥To o X o o X o 1} o1 Yo2 X ____XpeosXpzodpeoy PetyPez) PeaX DR X sc X BU Y cu X

A0 A1 A2 A3 A4 A5 A6 A7

44— Address 8-Bit , 80 hex ———J» | 44— Display data 204-Bit ——J» | 44— Control data8-Bit ——»

1/4 Duty , SCK is stopped at high level

CE | .

A0 A1 A2 A3 A4 A5 A6 AT

44— Address 8-Bit, 80 hex ———» |«— Display data 204-Bit —J» | 44— Control data 8-Bit ——p

5. Control Data Functions

Display Data : D1 to D156 (1/3 Duty), D1 to D204 (1/4 Duty)
When the bit of a display data is fiL§ the LCD display is turn ON
When the bit value is f0q the display is turn OFF.

Duty Selection : Duty select address is which sets LCD driving duty ratio 1/3 or 1/4 duty.
Address = 41 Hex, 1/3 Duty ( 3-Common 52-Segment LCD Driver)
Address = 80 Hex, 1/4 Duty (4-Common 51-Segment LCD Driver)

DR : 1/2 or 1/3 Bias Selection Bit
DR data = D0, 1/2 Bias Drive
= filo, 1/3 Bias Drive

SC : Segment ON/OFF Control Bit
SC data = 0, Display ON
= fiLo, Display OFF

BU : Power saving Control Bit
BU data = o, Normal Mode
= fiLo, Power-saving Mode.
In this mode the Oscillator is stopped and the segment pins output Vss levels.

CU : LCD dividing resistors selection bit (Only 1/4 Duty Mode)
CU data = DO, Normal Mode (RLCD=R)
= flo, Low current Mode (RLCD=2*R)
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5

PCO to PC1 : Segment /General-purpose output pin selection bits (Only 1/4 Duty Mode)

Control data Segment output/ General output port selection
PCO|PC1|PC2|PC3| SEG1/P1 | SEG2IP2 | SEG3IP3 | SEG4/IP4 | SEGSIPS | SEG6E/PE | SEGTIPT | SEGSIPS | SEGSIPS |SEG10/P10 [SEG11iP11|SEG12 P12

0|0 ol o SEG1 SEG2 SEG3 SEG4 SEGS SEG6 SEG7 SEGS SEG9 SEG10 SEG11 SEG12
0|0 0 1 P1 SEG2 SEG3 SEG4 SEGS SEG6 SEG7 SEG8 SEG9 SEG10 SEG11 SEG12
0|0 1 0 P1 P2 SEG3 SEG4 SEGS SEG6 SEG7 SEGS SEG9 SEG10 SEG11 SEG12
0|0 1 1 P1 P2 P3 SEG4 SEGS SEGS SEG7 SEG8 SEG9 SEG10 SEG11 SEG12
0 1 ol o P1 P2 P3 P4 SEGS SEG6 SEG7 SEG8 SEG9 SEG10 SEG11 SEG12
0 1 0 1 P1 P2 P3 P4 P5 SEGE SEG7 SEGS SEG9 SEG10 SEG11 SEG12
0 1 1 0 P1 P2 P3 P4 P5 P& SEG7 SEG8 SEG9 SEG10 SEG11 SEG12
0 1 1 1 P1 P2 P3 P4 PS P& P7 SEG8 SEG9 SEG10 SEG11 SEG12
1 0 ol o P1 P2 P3 P4 PS5 P& P7 P8 SEG9 SEG10 SEG11 SEG12
1 0 0 1 P1 P2 P3 P4 PS5 P& P7 P8 P9 SEG10 SEG11 SEG12
1 0 1 0 P1 P2 P3 P4 PS P& P7 P8 P9 P10 SEG11 SEG12
1 0 1 1 P1 P2 P3 P4 PS P& P7 P8 P9 P10 P11 SEG12
1 1 ol o P1 P2 P3 P4 PS5 P& P7 P8 P2 P10 P11 P12

Note : SEGn(n=1~12) : Segment output pin function, Pn (n=1~12) : General-purpose output pin function

When selected, following data are assigned.

Output port | Corresponding display data Output port Corresponding display data
SEG1/ P1 D1 SEGY7/ P7 D25
SEG2/ P2 D5 SEGS8/ P8 D29
SEG3/ P3 D9 SEGY P9 D33
SEG4/ P4 D13 SEG10/ P10 D37
SEG5/ P5 D17 SEG11/ P11 D41
SEGG6/ P6 D21 SEG12/ P12 D45

For example, When the general-purpose output pin function is selected for SEGn/Pn output pins,
that output pin will output a high level data Dn is fiL§g and will output a low level when Dn is fDa
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6. Display Data to Segment Output Pin Correspondence (1)

1/3 Duty

Qutput Pin COM3 COM2 ZOM Output Pin | COM3 Ciom2 COMA
SEGT By D2 D3 SEG2T BEge] D&o 031
SEGZ D B3] D& SEG23 0a2 D33 054
SEG3 D7 B3] D9 SEG29 (D51 D36 os7
SEG4 D10 D11 D12 SEG30 (53] D9 090
SEGS D13 C14 D15 SEG31 0a1 Daz2 093
SEGE D16 o7 D& SEG3z2 D94 D35 096
SEGT D14 020 D21 SEG33 oa7 Dg9s 099
SEGE D22 023 D24 SEG34 0100 D101 D102
SEGY 025 026 D27 SEG3S o103 D104 0105
SEG10 D23 029 D30 SEG36 D106 D107 D108
SEG1 D31 032 D33 SEG3T D109 D110 D111
SEG12 D34 D35 D3g SEG38 D112 D113 D114
SEG13 D37 038 D39 SEG349 BYNES D116 o117
SEGI14 D0 et D2 SEGA0 D118 D119 D120
SEG1S D3 B DS SEG41 D121 D122 D123
SEGI16 D5 7 [ SEG42 D124 D125 D126
SEG1T (DLl D50 D51 SEG43 o127 D128 0129
SEGI18 D52 D53 D34 SEG44 D130 D131 D132
SEG19 D35 D56 Da7 SEG4S D133 D134 D135
SEGZ0 D58 D549 D& SEG4B D136 D137 0133
SEG21 D& D&2 D&3 SEGAT 0138 D140 O
SEGZ22 D64 (st D& SEGAS C14z2 D143 0144
SEG23 D57 DE& D&Y SEG49 0145 D146 o147
SEG24 oo 071 D72 SEGS0 Cr148 D148 0150
SEGZ5 073 O74 D75 SEGS1 0151 D152 0153
SEGZE D76 o7y D73 SEGSZ D154 D155 D156

Note : When Display Data is AL the Segment ON. When Display Data is f0g the Segment OFF
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6. Display Data to Segment Output Pin Correspondence (2)

1/4 Duty

Cutput Fin COM3 | COMZ | COMI ZOMO Qutput Pin COM3 | COM2 oM COMO
SEGU P By D2 D3 D4 SEG2T D105 D106 D107 D108
SEGZIF2 B3] B3] o7 D& SEG23 D109 D110 D111 0112
SEGA/F3 09 010 011 012 SEGZ29 D113 D114 D115 D116
SEGA/ P4 013 014 D15 016 SEG30 D117 D118 D119 D120
SEGE/FS o7 018 019 020 SEG31 D121 D122 D123 D124
SEGE/FB 021 022 023 024 SEG32 D125 D126 D127 D128
SEGT/IFT 025 026 027 028 SEG33 D129 D130 0131 D132
SEGEIPS D29 D30 031 D32 SEG34 0133 0134 0135 0136
SEGEPY D33 D34 D35 D36 SEG35 D137 D138 0139 0140
SEG10FP10 D3y D38 D39 D0 SEG36 D141 0142 0143 0144
SEG11 P11 Byl 02 03 D44 SEG3Y D145 D146 D147 D148
SEG12 P12 B3] (B3] Dy D48 SEG3S D149 D150 D131 0152
SEG13 049 050 D51 052 SEG3S D153 D154 D155 D156
SEG14 053 D54 055 D56 SEG40 D157 D158 D159 D160
SEG1S O57 058 05s 0G0 SEG4 D161 D162 D163 D164
SEG16 D61 D52 D63 D4 SEGA2 D165 D166 D1ev7 D163
SEGTT D63 D66 DG7 De&8 SEGA3 D169 o170 D171 D172
SEG1S Deg D70 D71 D72 SEG44 D173 D174 D175 D176
SEG19 D73 D74 D) B SEG4S D17y D178 D179 D130
SEGZ0 o7y D73 D79 D30 SEG4B D131 D1a2 D183 D134
SEG21 031 D32 D83 Diz4 SEG4T D185 D186 D1&7 0188
SEGZ2 D85 D36 D87 058 SEG45 D1&9 D140 0191 0192
SEG23 D&g a0 04 0a2 SEG4S D143 D144 D145 D146
SEG24 043 D4 043 DaG SEGS0 D147 D148 D149 D200
SEG25 0ay 0as 0ag 0100 SEGSH1 0201 D202 D203 D204
SEG26 0101 o102 0103 0104

Note : When Display Data is fiLg the Segment ON. When Display Data is fDg the Segment OFF
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7. LCD Driving Waveform (1)

1/3 Duty, 1/3 Bias and 1/2 Bias

5

= fr —=
COM1 COM1
com2 COoM2
COoM3 COoM3
: Select . Non-Select : Select .+ MNon-Select
: | - VoD : : VoD
i : : 2/3VDD ! 5 |
Com | _l_I_L I I I 1 1/3 VDD coMm i L 1/2VDD
: | S vss : vss
: ‘ : VDD : VDD
P o I o T 2/3 VDD i i
SEG E“"”" _ _ _ _ - 1avoD SEG | i 1/2VDD
: ‘ : vss : ; . vss
§ VDD | | § VDD
; : : 2/3 VDD ; | ;
i ‘ ' 1/3 VDD ; ; 1/2 VDD
COM-SEG | 1 VSs COM-SEG | vss
Z : -1/3 VDD ;
§ : § -2/3 VDD ; ! 5 -172VDD
-vDD ' ' : -vDD

Note : Frame frequency fr = fosc / 384 Hz
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7. LCD Driving Waveform (2)

1/4 Duty, 1/3 Bias and 1/2 Bias

VoD

] I . 2/3\VDD
COMO _I 173 VDD COMO

WSS
VoD

203DD
COM1 | | | | | | | | | | | 173 VDD COMN -1- --
WSS

VoD
2/3DD

cov2 [T T1 1 L Gsveo COM2

V5SS

------------------ - VDD
1. 2500 —l
comi [T LT1 LT 11 3 VDD COM3

V5SS

Select Mon-Select Select Mon-Select

VDD
213 VDD
B O I I v COM

W3S

COmM

--- 2/3V0D

SEG S N I N I O YVt

SEG

W3S v

VDD

2/30D

13 VDD

COM-SEG VWSS COM-SEG
-1/3 VDD

-2/3 VDD

VoD

epm g

Note : Frame frequency fr = fosc / 512 Hz

VDD
120D
VWSS
VDD
120D
VWSS
VDD
120D
V5SS
VoD
12DD
V5SS

VoD
12DD

V5SS

VDD
120D

VW3S
VDD

120D

VWSS
-1/2vD0D

-WOD

10 Rev. 1.1 I\ B o\

SEMICONDUCTOR



MC5502

8. Application Circuit (1)

1/3 Duty, 1/3 Bias (For Small LCD Panels )}

1000p 1_ iﬁwm
VDD
VoD~ OSC COMd = COMI =
= comz =~ cOM2 E
IMH el CoM3 =
. s
i—‘— VES 0
Open —— VLC1 BEG1 SEGE] =
SEG2 > ez 8
=3
i 1
Open —3 VLC2 E | i g
i : ! o
MCE5502 l i o
— i i I [+
From th cE i l | (=]
rom the !
Mcu SCK ) ' Q
=] SEGSZ SEGS2
1/3 Duty, 173 Bias (For Nermal LCD Panels )
100dgp = 4TK
T
VoD ",
0SC  COoMi = COMT =
com2 = comz E
COMSE cCOomM3 =
Q
W
—> SEG1 = SEG1 E'S
SEG2 = sEGz 28
:l; 1 ] | =
_|_—‘,".-5 WLG2 I i | =2
c 1 i : -
T | i I [
MC5502 | ! | =
~ cE | ! i E
1
Frr::‘rg l.t,lhe S sek ! ! ! H
Sl SEGS2 = SEGS52

Mate : CT=0.047uF~
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8. Application Circuit (2)

1/3 Duty, 1/3 Bias (For Large LCD Panels )

10{:an = 4T
Voo
Jt 1 ,T: VDD 9SC COMi = COM1 =
< comz comz E
HH COM3 COM3 )
= WSS 1 1y]
R ] x5 @
L > VLC1 SEG1 = SEG1 =
c
RS T SEG2 SEG2 ,E-
% +—=> VLC2 i | i 2
R C | i 1 =
i L : : -
MC5502 ! : Fy
From th i i | a
rem the SCK : : ' O
Moy -
5 SEGS2 SEGS2

Mote : R=1K ~ 10K, C=0.047ufF~

1/3 Duty, 1/2 Bias {(For Normal LCD Panels )

mmpI[ = 47K
VDD 4
0SC  COMI >tcomi g
COM2 ~ com2 E
COM3 > comz 5
e @
3 uss »
v b3
VLC1 SEG1 SEGT
SEG2 sEG2 2
\ (=3
| vie? | i : =
c__ | | I o
& | | §
MCE502 ! : P
CE 1 1 I E
From the <) sck ! ! ! O
|
MCU el 5| SEGS51 =y SEGAT

Mote - C=0.047uF-~
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8. Application Circuit (3)

1/3 Duty, 1/2 Bias (For Large LCD Panels )

B . —

1000p "~ = 47K

11

vDD W7
1 VDD  OSC  ComM1 COMI =
;: o2 = COM2 E
NH COM3 > coms £
WSS ﬁ
= LS SEG1 SEG1 1{"3
. SEG2 = sEG2 2
(=5
I, > VLe2 I I : =]
RZ c_- i i I =
1 A ! ! | E
- MCE502 | ! o
Fram th cE i | | o
ram the |
MGU 2| SCK 9
5 SEGS52 =~ SEGS2

Mote : R=1K ~ 10K, C=0.047uF~

1/3 Duty, 1/2 Bias (For Small LCD Panels ) & INH\ Control

- a—
1000p :|_ im{

wDoDo
wOD  OSC  COM1 = COM1 =
COM2 comM2 &
VS5 Com3 =| COM3 E.,
@
7]
B
Open —= VLG SEGT SEG1 *
S5EG2 > seez 2
) =%
Open ——= VLC2 i i ' =)
: | i T
INH i : i @
MC5502 | ! : o
From the CE ! : : (]
MACLU SCK ' i : 3
%i S 5EGS1 SEGS1
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8. Application Circuit (4)

1/4 Duty, 1/3 Bias (For Small LCD Panels )

N —=(F1)
Ga0p = 47K ———=(P2) General Purp
L | | Output Port
VoD ——={P12)
OSC  comMo = COMD =
comi = coM1 3
comM2 > com2 E
COoM3 > com3 B
2
Qpen —= VLC1 SEG1P1 = SEG1T ™
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i i : %
Open —2 VLC2 SEG12 P12 = SEG12 =
SEG13 > SEG13 &
! : &
Fram the CE MCEEDE i i i 9
pCU SCK ﬂ
= 5 SEGST = SEGS1

1/4 Duty, 1/3 Bias (For Normal LCD Panels )

B . — ——=(P1}
BEOp T ATK ———>(P2) General Furp
J, L ! I Output Port
VoD W ——=>(P12)
VDD  OSC  COMD > coMo
= - COM1 = CcOmM1 5
IMEH COomM2 = COMZ E
}f T |yes coms coma E
I
—>{ VLt SEG1 P SEGT %
[ by
SEGH P2 =
+ A I e A
oL = vicz SEG12/ P12 > sEG12 =
’ SEG13 = SEG13 &
=
: | T
CE
Fram the S0K MC5502 ! : i Q
MCU Q
=) 5| SEGS1 = SEGS

Mote ; C=0.047uF~
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8. Application Circuit (5)
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