MOTOROLA o
SEMICONDUCTOR TECHNICAL DATA

LCD Segment Driver

MC141518

CMOS

The MC141518 is a high voltage passive L.CD Seg-
ment driver. It i8 a low power silicon-gate CMOS LCD
drivar chip which consists of 80 segrent driving outputs
for 64 MUX or lower LCD panel. The MC141518 i3 a
companion chip of MC141516 (Backplane driver). It can
be directly connected to the display controller inside the
Motorola microcomputer MCE8HCOS5L 11,

*  Operating Supply Voltage Range-

Logic {(Vpp): 2.7V to 5.5V

Segment Drivers (Vi cp): 6.0V to 13V
Operating Temperature Range: -20 to 70°C
80 LCD segment driving signals
Driving Duty Cycle {(MUX): 1/32 to 1/84
Casadabie for more LCD segment driving outputs
Serial interface for both display data and control
instruction transfers
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MAXIMUM RATINGS" (Vottages Reference 1o Vgs, Ta=25 °C)

Symbol Parameter Value Unit
Vop Supply Voltage 03t +7 v
V<t> Vgg -0.310Vgg v
+15
Vin input Voltage Vgg -0.3t0Vpp v
+0.3
1 Current Drain Per Pin Excluding Vpp and 25 mA
Vss
Ta Operating Temperature Range -20to +70 °C
Teg Storage Temperature Range -65 to +150 C

“Maximinm Ratings are those values beyond which damage 1o the device may occur. Functional opera-
tion shoul be restricted to the limits in the Electrical Characteristics tables or Pin Descrip

DC ELECTRIGAL CHARACTERISTICS (Vofiages Referenced to Vs, Ty=25°C,Voo=5.0V, V<1>=13V)

Sactt

Symbol Porameter Min Max Unit
Vin Input High Voltage BPCLK, FRM, M, 1B, DDIR 0.7xVpp Vpo v
BS, SD1, SD2, SHCLK, DOFF
Vi input Low Voltage BPCLK, FAM, M, {D; DDIR Vss 0.3xVpp v
B8, SD1, $02, SHCLK, DOFF
Vg Data Retention 20 - v
[ input Current BPCLK, FRM, M, ID, DDIR . +1 uA
'BS,SD1, SD2, SHCLK, DOFF
Ci Capacitance BPCLK, FRM, M, iD, DDIR, . B pF
'BS,SD1, SD2, SHCLK, DOFF
Vou Output High Voltage SD1, SD2 0.8xVpp Voo v
VoL Output Low Voltage SD1, SD2 Vgs 0.2xVpo v
Operating Voltages
Voo Supply Voltage (referenced to Vgg) 27 5.5 v
V<is> LCD Voltage (referenced to Vgg) 0.0 +13 v
Operating supply current Vpg (Vpp=5V, V<1>=13V, M=2MHz)
lace Dynamic Mode (Display on, RW access, BPCLK=4KHz, - 200 uA
Iop SHCLK=5MHz) )
lss (Display on, RAW disable, BPCLK=4KHz) ) 20 A
Standby Mode(Display off, /W disable) 5 uA
Operating supply current V<1> (V<1>=13V)
ILop Display Mode - 30 uA
ILse Standby Mode - 2 uA
MOTOROLA MC141519



AC ELECTRICAL CHARACTERISTICS (Voc=5.0V +-5%, Vga=0, Ty=26°C, V<1>=13V)

Symbol Parameter Min Max Unit
tateye Shift Clock Cycle Time 200 ns
[ Shift Clock On Time ‘ 100 ns
te0s Sarisl Data Setup Time 50 ns
teon Saerial Data +old Time 10 ns
toee | Silectio clock on 100 ng
taee Clock o to device disable 10 ns

" . .

SHCLK

801,

MC141518 Timing Diagram (with BS = 0)
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PIN DESCRIPTIONS

Power is suppiied to the driver using mm
pins. Vo I8 pwer and Vgg is ground.

V<1, VB> Ved>
These are the inputs of voitage levels for the LCD
driving signals (Fig. 2).

DOFF
This is an input pin to turn off the LCD. ff it is set,
all the high voltage drivers are switohed off.

FRM

This is an input pin for frame timing synchronisa-
tion. This pin is connectad aither 1 FRM of the micro-
computer MCBBHCOS5L.11 or to FRM of the Backplane
driver MC141516.

BPCLK

This is an input pin for a periodic signal from the
microcomputer to segment driver for synchroni-
sation. This pin is connected sither to- of the
microcomputer MCEBHCO5L11 or to BPCLK of the
Backplane driver MC141516.

SEGO-SEG79

These 80 output lines provide the segment driving
signals to the LCD panel. They are al! high impedance
while the display is turned off (i.e. DOFF is selected).

BS .
This is the Bank Select pin. It is an active low
input for chip enable.

uL

This pin is used to set the segment driver to sup-
ponmeUpparorLowerpane%braspﬁLCDpand
system. Since any segment driver to meupperpanel
will be 180 dégres rotated with to the lower

panel's segment drivers, to maintain easier routing and’

consistent in data format, the serial data direction has
to be reversed. Therefore whenever UL is tied high, the
serial data direction ingide the segment drivers will be
reversed with respect to the serial data direction as UL
is ground. Details about the serial data direction can
be found in the SD1, SD2 description.

SD1, 8D2
Thess ping are two bidirectional serial data fines
connected to sither one of the two sefial ports of e
ricrocompiter MCEBRCOBL1T1 (UD1, UB2 LDt and
LD2) depeanding of the UL pin. ¥ the segment driver is
set to serve the upper panet with its Ut.tied high, serial
data cirection between SD1 and SDZ Is reversed. in
such case, SD1 is connected either to UD1 or to LD1
of MC68HCO6L11. SD2 is then connected to UD2 or
LD2 of MCEBHCOSL11. However, if the UL pin is
ground, SD1 and SD2 are then connected to UD2 and
UD1, or LD2 and LD1 of MCBBHCO5L11 respectively.
SD1 and SD2 aliow the dispiay gata or instruction from
the microcomptrter entering the segment driver in both
directions. During B high, thése two pins are high
impedance. In Gase ‘of an instruction from the micro-
compmarvdhlapmm SD1: andl SD2 are discon-
nected from the BO-bit shift register and form a
transgparent idop. fhistruction bits entering the segment
through a serial port{say SD'1} are exportad to its cas-

- cading device immediately through andther serial port

{i.e. SD2). In such-a way, this.instructioh from the
microcomputer can be broadcested to a bank of cas-
cading segments. SBee Typical Application Section for
typical system connections.

D

This is the Instruction/Data pin. I this pin ie set, an
instruction byte is shifting in from the bidirectional data
lines as soorl as BS goss low. Othierwise, dala in the
bidirectional ines is the dlapluy data. {See BD1 and
SD2 définitions). instructions’ are-descrived in'Table 2.
Though each instruction has eight bits, the segment
needs 12 SHCLK cycles to compiete R. Eight cycles to
fill in the internal instruction register and the last four
cycles are use for instructions . Once the
instruction is comipleted, W'SHCLK is-ignored
mmﬁﬁsmmwmmhmw SoeFlg— :

SHCLK

This is the shift clock from the microcomputer
MCE8HCO5L11 to the segment for clocking the serial
data on SD1 and SD2.

MC1H1518



DDIR

It is-an input pin specifying the. direction of the
serial geta. DDIR definition is also aflected by UL, pin
as specified In Table 2. If UL. pin is- foungt iow and DDIR
is set, the:serial data emters the -segment driver

through SD1.and ieaves the segment diver through .

SD2. if:both UL and DDIR are zeros, SD1 and SD2 are

rédeﬁnedaeeum:ndkmu&mpac&vdyHULphis

- high and DDIR is set, the serial data. ther enters the

segment driver through SD2 and ieaves the segment
driver through SD1. If UL is high but DDIR is clear,
S§D2 and SD1 are output and input respectively.

U mR internal SeialData Direcfon

0.1 s8R ————bi i rections! SHIREr egi 1Y meme—SD 1 i
0 1 @D?——Udrww shter re@sﬁ—sm-;

1 0 leSD2—tidirectional shiter registr ——SD1—

1 7 1 -soz——udraula;l shiter register ———SD1 —

Table t.Summary of Data Direction Flow Responding To DDIR and UL Bit.

OPERATION OF LCD DRIVER

INTRODUGCTION
TheLCDsagMMmc;apableoHSbm (for

32 mux) to 1:8-bias (for 64 mux), depending on the voit-

age divider ratio of Fig.2, Thomﬁoa!hhs(a)lsdeﬂned
as ‘
. 4xR1 +ﬁ2 q-
1.——R1_— —1.!

As the multiplex: ratio changes, the ratio of bias
hastobechangedaqqordmglymmdbmmms
to the muitiplex ratio as .

To set up a multiplex ratio, please refer to either
Section 10.6.2., the Technical data of MC68HCO5L11 or
the Advanced Information of the Backplane MC141516.

CONTROL LOGIC produces the control signals
necessary for display RAM read/write and serial data
latching. This Control Logic can be controlied by the
MCU through, the serial inferface with 1D set. MCU writ-
ing & byte of instruction (ID7 to IDO) to the Segment
Control Register through the serial interface will cause
Segment driver(s) to carry functions as shown as Table
2.

a=./‘mux +1
07 |o6 [p5s | D4 D3 D2 D1 0o
0 ROW ADDRESS (WRITE !N
0 1 ROW ADDRESS (READ FROM)
0 SCROLL UP ADVANCE
1 1 X X X CLR RESET
o X

TABLE 2. A Summary of the Control Functions of Segment Driver

MC141518
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BOwW. Amm 4N) instruction ceuses
the sagment ) 10 foad the content of the 80 BITS
SHIFT REGISTER into a row of RAM which address is

specified by ID5 to IDO.

ROW ADDRESS(READ FROM) instruction
causes the segment driver(s) to copy a row of RAM
which address is specified by D5 to IDO into the 80
BIT SHIFT REGISTER.

SCAOLL UP ADVANCE instruction causes the
segment driver{s) to do vertically scrolf up or down.
The dontant of ID5 to 1D0 represents the vertical offset
of the new screen to the current screen. This vertical
offset is added up with an old offset which is stored in
a regigter called the VERTICAL SCROLL VECTOR
REGISTER. The sum of these is the new offset and
will be stored in the VERTICAL SCROLL VECTOR
REGISTER. The VERTICAL SCROLL VECTOR REG-
ISTER is default zero during power-on.

RESET BITO0 Writing an “1” to this bit will clear the
VERTICAL SCROLL VECTOR
REGISTER.

CLRSH BIT2 Writing an “1” to this bit will clear the
content of the 80 BIT SHIFT REG-
ISTER.

An instruction (ID7 to IDO) is transferred to the
segment driver through the serial interface as Figure 1
demonstrated. Figure 1-a shows a case that the DDIR
bit is clear. The most significant bit ID7 of the instruc-
tion will come in as the first bit. After 8 SHCLK cycles,
a byte of instruction data is kept in an instruction regis-
ter. Howaver, the instruction needs another 4 cycles to
compiete, as long as BS holds fow, segment driver will
wait for these 4 cycles to complete the instruction.
After the instruction, the segment driver will ignore any
coming SHCLK cycle untii the signal BS toggles from
high to low again. Figure 1-b shows in case of DDIR
bit set. The UL bit will not affect the order of instruction
shifting. For most case, user doés not need to worry
about the order of shifting if the segment is connectad
to the display controller in the microcomputer
MC68HCO5L11.

- TIMING LOGIC, according to BPCLK and FRM,
fills the DISPLAY DATA LATCH. ARBAY with rows of
RAM matrix's content periodically from the row
address specified in the VERTICAL SCROLL VECTOR
REGISTER.

VOLTAGES SELECTOR consists of switching
circuit to select appropriate voltage levels among
<Vt>, <V3>, <V4> and <V2>. (Sea Fig, 2).

DISPLAY DATA LATCH ARRAY is used to
buffer up a row of display data from RAM,

STATIC RAM MATRIX consists of 64 rows x 80
bits of SRAM cell. The content of these RAM celis can
be read from/written to the 80 BIT SHIFT REGISTER.

HIGH VOLTAGE DRIVERS ARRAY is a row of
high voltage drivers: connedting to segment tines of
any LCD panel. The output waveform of the high voit-
age driver is shown as seg(x) in Fig. 3.

MC141518
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PACKAGE DIMENSIONS

MC141518FJ
TQFP PACKAGE DIMENSION
(DO NOT SCALE THIS DRAWING)
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MC141518FJ
TQFP PACKAGE DIMENSION
(DO NOT SCALE THIS DRAWING)
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MC141518FJ TQFP PACKAGE DIMENSION

Millimeters nches Milimeters inches
Dim Min Max Min Max Bim Nin Max Min Max
A 14.00 B5C 551 | BSC K 0.50 REF 620 REF
Al 7.00 BSC 276 BSC R 0.08 0.20 003 .008
B 14.00 8SC 551 BSC [ 16.00 BSC 630 BSC
B1 7.00 BSC 276 BSC st 8.00 BSC 315 BSC
c - 1.70 066 U 0.09 0.16 .004 .006
ct 0.05 0.20 .002 .008 v 16.00 BSC 630 BSC
c2 1.30 1.50 051 .059 vi 8.00 BSC 315 BSC
D 0.10 0.30 004 012 w 0.20 REF .008 REF
E 0.45 0.75 016 .030 z 1.00 REF 039 REF
F 0.15 0.23 .006 009 0 o 7 0 7
G 0.50 BSC 020 BSC 81 o o
J 0.07 0.20 .003 .008 82 12 REF 12° REF
03 12" REF 12 REF
NOTES:
1. Dimensions and tolerancing per ANSI Y14.5M, 1982.
2. Controlling dimension:  millimeter.
3. Datum plane [FF] s located at bottom of lead and is coincident with the lead whers the lead exits the plastic body at the bottom
of the parting iine.
4. Datums . [[M] and [T¥] to be determined at datum piane [FF] .
5. Dimensions 8 and V 1o be determined at seating plane E_rj.
6. Dimensions A and B do not include mold protrusion. Allowable protrusion is 0.25(.010) per side. Dimensions A and B do include mold

mbmmhandmdoumﬂnodltdammmEEl.

7. Dimension D does not include dambar protrusion. Dambar protrusion shall not cause the lead width to exceed 0.46 (.018). Minimum
space between protrusion and adjacent fead or protrusion 0.07 (.003).

MC141518 MOTOROLA



MCC141518 PAD COORDINATES: (UNIT: uM)

PiN NAME X v PIN NAME X Y
SEG3 13359 -1808.5 BEG75 2180.1 14425
SEG2 -1670.9 -1898.5 SEG74 2180.1 -1302.5
SEG1 -1505.9 -1898.5 SEG73 2180.1 -1162.5
SEGO -1340.9 -1898.5 SEG72 2180.1 -1082.5
Voo -1175.9 -1898.5 SEG71 2180.1 8825
sD2 -1010.9 -1898.5 SEG70 2160.1 1425
BS -845.9 -1898.5 SEG69 2180.1 8025
BPCLK -880.9 -1898.5 SEGE8 2180.1 -462.5
‘DDIR -515.9 -1898.5 SEGE7 2180.1 3225
] -350.9 -1898.5 SEG68 £180.1 -182.5
FRAM -186.9 -1898.5 SEQ@65 2180.1 425
SHCLK 209 -1888.5 SEG64 2180.1 97.5
DOFF 144.1 -1898.5 SEG63 2180.1 2375
M 309.1 -1898.5 SEG62 2180.1 3775
SD1 474.1 -1888.5 SEGE1 2180.1 517.5
V1 838.1 -1898.5 SEG60 2180.1 6575
v3 804.1 -1808.5 SEGS59 2180.1 7975
v4 989.1 -1808.5 SEGS8 2180.1 9375
Vsg 1134.1 -1898.5 SEGS7 2180.1 16775
uL 1209.1 -1898.5 SEGS6 2180.1 121755
SEG79 1464.1 -1808.5 SEGS6 2180.1 1367.5
SEG78 1629.1 -1898.5 SEG54 2180.1 14975
SEG77 1794.1 -1888.5 SEGS3 2180.1 18375
SEG78 1959.1 -1808.5 SEGS52 2180.1 17775

["PIN NAME X Y X Y

T SEG4 -2179.9 14425 SEG28 -1608.9 1898.5
SEGS -2179.9 -1302.5 SEG29 -1469.9 1888.5
SEG6 2179.9 -11625 SEG30 -1329.9 1808.5
SEG7 2179.9 -1022.5 SEG31 -1180.9 1898.5
SEGS 2179.9 -882.5 SEG32 -1049.9 1898.5
SEGO 2170.9 7425 SEG33 -909.9 1808.5
SEG10 -2179.9 -802.5 SEG34 -769.9 1808.5
SEG11 2179.9 -462.5 SEG35 -820.9 1888.5
SEG12 2179.9 -322.5 SEG36 -489.9 1888.5
SEGI13 2179.9 -182.5 SEG37 -349.9 1898.5
SEG14 2179.9 425 SEG38 -200.9 18085
SEG15 -2179.9 97.5 SEGag -69.8 1898.5
SEG16 -2179.8 2375 SEG40 70.1 18085
SEG17 21798 3775 SEG41 210.1 1898.5
SEG18 -2179.8 5175 SEG42 350.1 1888 5
SEG19 21799 657.5 SEG43 490.1 1898.5
SEG20 -2179.9 797.5 SEG44 830.1 1898.5
SEG2t -2179.9 9375 SEG45 770.1 1898.5
SEG22 -2179.9 1077.5 SEG46 910.1 1898.5
SEG23 -2179.9 12175 SEG47 1050.1 1898.5
SEG24 -2178.9 1357.5 SEG48 1190.1 1898.5
SEG25 -2178.9 1497.5 SEG49 1330.1 1808.5
SEG26 2179.8 1637.5 SEGS50 1470.1 1898.5
SEG27 2179.9 17775 SEG51 1610.1 1898.5

Die size: 193.5 x 167.0 miff

Note: 1 mil ~ 25.4um

MC141518



TYPICAL APPLICATIONS
84x240 SINGLE PANEL LCD SYSTEM WITH MCB8HCO5L11

' 41516 >
j

Es
1 SEGO.SEG79  SEGS0.SEG159 SEG160..SEG238

Y

64x240 dots LCD Panel

COM63.COM0

- - ; » ”
MC141518 MC141518 ! mc141518
_D UL w o SD2
LD2 ! Ié T
L1t 2 Py 1
? .
CRt A &
- ; Y
SHC &
D1
; : .

Vgs

64x240 SINGLE PANEL LCD SYSTEM WITH OTHER MCU

64x240 dots LCD Panel

COME63..COMO0

SEG0..SEG79 SEG80..SEG159 SEGH1 60..SEG239|

; » | o, » SED.
MC141518°7 nc1a1518°2 | S0 mc14151802 1
=t 2 ; 1]
l‘ |
*— P 1
& °
P A ? Nt
>
0H—
; SPI* is Motorala's Serial Peripherial Interface.MicroWire+

v is a serial interface from National Semiconductor
s$S
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64x240x2 SPLIT PANEL LCD SYSTEM
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