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PRODUCT LINE-UP

OUTPUT
APPLICATION | TYPE NO { FUNCTION DUTY PACKAGE | REMARKS
COMMON|SEGMENT
MSM58292| static driver | 5 digit {7 segment) 11 56 FLT.
MSM5219B| static driver 48 dot 11 60 FLT.
STATIC LCD
DRIVER
MSM5221 | static driver 56 dot 171 80 FLT.
MSM5265 | static driver 160 dot 1/10r1/2 100 FLT,
COMMON
MSM5238 DRIVER 32 - 1/32-1/128 | 44 FLT.
SEGMENT
MSM5839B| DRIVER - 40 1/8 —1/128 56 FLT.
SEGMENT use with
SM5259 - 4 1/1 -1/16 56 FLT.
M DRIVER 0 n-u MSM6222B-01
COMMON/ COMMON/
I‘D_g; hDAQ-Ir\?EDF(! MSM5260 | SEGMENT 80 80 1/1—1/128 | 100 FLT. | SEGMENT
DRIVER selectable
COMMON
MSM5278 DRIVER 64 - 1/8 —1/128 80 FLT.
SEGMENT
MSM5279 DRIVER - 80 1/8 —1/128 | 100 FLT.
DRIVER/ with character
MSM6222B( CON- 16 40 1/8 - 1/16 80 FLT. generator
-01) TROLLER ROM
CON-
DOT MATRIX MSM6240 TROLLER - - 1/32 - 1/144 60 FLT.
LCD
CONTROLLER CON-
MSM6255 TROLLER - - 1/2-1/256 | 80 FLT. | 512K dot
512K dot
CON- software
MSM6265 TROLLER - - 1/100 x 2 80 FLT. | compatible
ROLLE ’ with CRT
Controller
Note: 1. MSM5259 and MSM5260 can be used as static display dot drives like MSM5219B and so forth,

2. The duty of LCD module is determined by the performance of drivers and the material of LCD panel.
So, to select suitable LCD driver for superior display, it is necessary to study the material of the LCD

panel.




PACKAGING




PACKAGING

PLASTIC FLAT
PRODUCT PACKAGE GS-K GS-L GS-L2
{No. of Pins)
MSM58292 56 (small) O
STATIC LCD MSM52198 60 O
DRIVER
MSM5221 80 O
MSM5265 100 O
MSM5238 44 O O
MSM58398 56 (small) ©) O
DOT MATRIX MSM5259 56 (small) O O
LCD DRIVER
MSM5260 100 O O
MSM5278 80 ©)
MSM5279 100 @)
MSM6222B-01 80 @)
DOT MATRIX MSM6240 60 O
LCD CONTROLLER
MSM6255 80 O
MSM6265 80 ®)

Note: Model names suffixed by GS denote plastic mold flat package, while -K, -L or -L2 denote
the direction of the lead bent. ’

Plastic Flat Package Variations

Top
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S = GS-L/GS-L2
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e 60 PIN PLASTIC FLAT PACKAGE
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e 100 PIN PLASTIC FLAT PACKAGE
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e 44 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION)

(Unit: mm)
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e 80 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION)
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OKI semiconductor
MSM58292GS

5-DIGIT STATIC LCD DRIVER

GENERAL DESCRIPTION

The OKI MSM58292GS is a 7-segment static LCD driver LS| which is fabricated by low power CMOS metal gate
technology. This LSI consists of 32-bit shift register, 32-bit latch, 5 sets of 7-segment decoder and LCD drivers.

It receives the serial display data from the microcomputer etc, converts it to a parallel data, then output to the
7-segment LCD panel.

The input code for each digit is a 4-bot binary code. The input codes are decoded into digits O ~ 9 and alphabétic
letters A ~ F, to display hexadecimal numbers. The expansion of display can be easily made by using another

MSM58292GS in cascade connection.

The MSM58292GS can directly drive the LCD panel, as the AC driving circuit is integrated on the chip.

FEATURES
® 5 digit 7-segment LCD display ® Supply voltage: 3 ~7V
® Serial input from the microcomputer etc. ® 56 pin plastic flat package

® Expansion of display by cascade connection

PIN CONFIGURATION
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a STATIC LCD DRIVER - MSM58292GS =

ABSOLUTE MAXIMUM RATINGS

Item Symbol Condition Limits Unit
Supply voltage v -03~7
PPly g DD T, = 2500
Input voltage \ —-0.3~Vpp
Storage temperature Tstg — —55~+150
OPERATING RANGE
Item Symbol Condition Limits Unit
Supply voltage Vpobp - 3~7 v
Operating temperature Top - —30 ~ +85 0C
BI/RBO N MOS load 1 -
Fan out MOS load 40 —
SERIAL OUT N
TTL load 1 -
DC CHARACTERISTICS
{Vpp = 5V £6%, Ta=—30~+857C]
Item Symbol Condition MIN TYP | MAX Unit
High Input voltage VIH - 3.6 - - \
Low Input voltage ViL — - - 0.8 \Y
High Output voltagel VOH lo=—-5HMA 4.95 - - \%
Low Output voltage' VoL lo=5NA - - | o005 | Vv
High Output voltage® VoOH Ig = ~40 UA 4.2 - - v
Low Output voltageZ VoL lp=16mA - - 04 \%
High Output voltage® VOH 1o = —500 pA a5 - - v
Low Output voltage’ VoL Io = 500 uA - - 0.5 v
High Output voltage® VOH lo= —250 uA 45 - - v
Low Output voltage4 VoL lo = 2560 MA - - 0.5 v
Input current® ha/he | Vi=vpp/V =0V - - | u=1| pa
Output current! lon/lo.| Vo=0V/Vgo=Vpp _8'22/ - - mA
2 -0.2/
Output current lon/loL| Vo=25V/Vg=04Vv 16 — — mA
BI/RBO short-circuit current lon/to.| Vo= OV/VO =Vpp —11:/ - —55(())(;)/ MA
Dynamic current consumption IpD f(osc) = 360Hz no load - - 500 A

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

Applied to the COM pin.
Apptlied to the COM pin.

16

Applied to the input pins excluding the OSC pin.

Applied to the output pins excluding the SERIAL OUT, BI/RBO, COM and COM Pins.
Applied to the SERIAL OUT pin.




# STATIC LCD DRIVER : MSM58292GS =

SWITCHING CHARACTERISTICS
{Vpp =5V, Ta=25°C, CL = 15pF)

Item Symbol Condition MIN TYP | MAX | Unit

Propagation delay time . tPHL _ _

(for a shiftin the shift register) tPLH 1000 ns

SERIAL OUT rise/fall time ITHL - - | = | 300 ns

TLH

Maximum clock frequency f(CK) max - 1 — - MHz

Minimum clock pulse width tw(CK) - - - 500 nS

Minimum load pulse width twiL) - - - 500 nS

Data setup time SERIAL IN > CLOCK tsempl - - - 250 nS

Data setup time SERIAL OUT = LOAD tsempz - - - 500 nS

tw(CK)
CLOCK N\
tsetup!
N
SERIAL IN 50%
~— 4
PPLH
(tpHL)
T - =T " 50% 90 Y/ -
SERIAL OUT 10‘?: * o0% 10%
tTLH ITHL|
tsetup? ~
LOAD 50% RSO%
TwilL}

17
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FUNCTION TABLE

SEGMENT OUT (Note 1)
b c d e
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=
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@
O

Hexadecimal digit Display

. P L (Note 3)

(Note 4)
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r{fTjxlx|Tjr|(x|xT

Note 1:

Note 2:

Note 3:
Note 4:

18

The H indicates that the segment is displayed, and the L indicates that the segment is not displayed. The H
is an antiphase output of the COM output, and the L is an in-phase output of the COM output.

The RI/RBO pin goes to low level only when the RBI pin is at a low level and all the digit are O {the disptlay
is blank).

If the BI/RBO pin is forcibly turned to high level, O at LSD is displayed.

If the BI/RBO pin is forcibly turned to low level, the LSD is made blank.

If the RBI pin is turned to low level, the display is placed in the leading zero blanking status, in which the
contiguous Qs preceding the MSD are made blank.




a STATIC LCD DRIVER - MSM58292GS =

FUNCTIONAL DESCRIPTION

® SERIAL IN
The SERIAL IN pin is a shift register data input
pin. The disptay data are input to this pin synchro-
nized with the clock pulses. The data are input

in the order of blank data, flag data, decimal point
data, then numeric data (beginning with the LSB)
{positive logic).

< Data input procedure >

9s a3 94 a3 9y ay 91 DPy OP,F | Fy

BCDto 7 [BCDtwo7 BCDto 7 BCDto 7 BCDto 7

segment segment segment segment segment Decimal

decoder/ decoder/ |decoder/ decoder/ decoder/ point ol

driver driver driver driver driver driver E f

8 4 2 118 4 2 8 42 1]8 4 2 1 4 Digit position
blank data
r—
SD LSD

LoAD o_,[ |
”

L IS IE |7 IG l L0|11I1?'l3l14l15l1

)

7118 19!20]21 l22|23l24125126 27 28'29'30}31'3

SERIAL
IN O—-l
cLock O—!

l OSEHIAL
2 (3 ]4]5]6|7]8|9 1oj11]12[13]14]15]16]17[18]19[20 [21]|22|23]24|25{26(27 [28)29|30[31 3 ouT

SERIAL OUT

The SERIAL OUT pin is a shift register serial output
pin. The data input to the SERIAL IN pin is output
from this pin synchronised with the clock pulses,
with a delay of the total bit count of the shift
register (32 bits). This pin is used for extension
of digit display capacity.

CLOCK

The CLOCK pin is a synchronizing pulse input
pin used for data input to the shift register or data
output from the shift register. The data is shifted
at the rising edge (low to high) of each clock pulse.
A Schmitt trigger circuit is employed as the CLOCK
input circuit (the hysteresis is approximately 0.5V).

® RBI

The RBI PIN is an input pin for suppressing the
display of leading 0s. When this pin is at high
level, the leading Os, if any, are displayed; when
this pin is at a low level, contiguous Os preceding
the MSD are not displayed. The RBI pin is con-
nected to the decoder circuit for the MSD,

Note: The DP; through DPs are not made blank.

BI/RBO

The BI/RBO pin is used for both input and output.
As an input pin, the input level can forcibly be
set to low regardless of the output level, since the
output resistance is treat.

1 For use as an output pin RBO

When the RBI pin is turned to low level, if all
the digits are Os, the display is made blank
LOAD and the RBO pin is turned to low level. If the

The LOAD pin is an input pin for latching the shift
register contents. When this pin is at high level,
the shift register contents are transferred to the
decoders, and when this pin is at low level, the
last data to be transferred from the shift register
when this pin was at high level is held, so that the
display contents are not changed with the change
of the shift register contents.

RBI pin is at high level or a number including
some significant digits is displayed, the RBO
pin is turned to high level. If two MSM58292GS
chips are connected for extension of the digit
display capacity, the RBO pin of the first chip is
connected to the RBI pin of the second chip,
which connects to the MSD of the second chip,
so that all the continguous 0s preceding the MSD
are made blank.

19



= STATIC LCD DRIVER - MSM58292GS =

2 For use as an input pin Bl

The Bl pin is connected to the decoder circuit
for the LSD. Therefore, if this pin is turned
to low level, only the LSD digit is made blank.
Since this pin is also used as an output pin
ROB, some current indicated in the rating flows
when this pin is set to low level. level.

The Bl pin may be open when not used.

Note: The DP; through DPs are not made blank.

SEGMENT OUT (a; —gs, DP;—DPs, Fy, F3)
The SEGMENT OUT pins are output pins for
driving the seven segments of digits (a; — gs),

decimal points (DP;—DPs), and flags (F{ and F,)
on the display device.

The seven segment outputs (a — g) for each digit
are used to display a digit 0—9 or an alphabetic
letter A—F.

osc

The OSC pin is an input pin for a signal generator
circuit which outputs AC signals required for driving
a LCD panel. The oscillator starts to generate AC
signals only by connecting a resistor and a capacitor
to the OSC pin as shown in the figure below.

f(osc) = 360 Hz when the Vpp = 6V, C = 0.068UF, and R = 100 k

Vbp

Qosc

—F

20

com, Com

The COM pin is an output pin for sending an anti-
phase signal of the seven segment outputs required
for AC-driving the LCD panel. The COM output
drives the COMMON pin on the LCD panel.

The COM pin is an output pin for sending an in-
phase signal of the seven segment outputs (antiphase
of the COM pin). This pin is not necessary in general
display.

Both the COM and COM pins output square waves
whose frequency is one eighth of the oscillator
output appearing at the OSC pin (with a duty factor
of 50%).

® OUTPUT DISABLE

The OUTPUT DISABLE pin is an input pin for
control of the COM pin. Setting this pin to high
level places the COM pin in the normal status (the
COM pin is used as an ordinary output pin), and
setting this pin to low level makes the COM pin
impedance high, so that the COM pin can be used
as an input pin,

When two MSMG58292GS chips are interconnected
in a cascade, the OUTPUT DISABLE pin of the
second chip is set to low level and the COM pin
is used as an input pin.




® BLANK

The BLANK pin is an input pin for making the
display blank. Setting this pin to high level makes
normal display, and setting this pin to low level
makes the entire display blank.

= STATIC LCD DRIVER - MSM58292GS =

® Blanking a specific digit position

Any given digit position of the 5 digit display can
be made blank by setting the MSM58292GS to
ON. A specific digit position can be made blank
by setting a bit of the shift register bits 28-32, as
shown in the table below.

Shift register bit setting

Digit position which is made blank

Set bit 28 to 1

Digit position with segments as — g5 (MSD)

Setbit 2910 1

Digit position with segments ag — g4

Set bit30to 1

Digit position with segments a3 — g3

Set bit31to 1

Digit position with segments a; — gy

Set bit32to 1

Digit position with segments ay — g; (LSD)

® Decimal points

A digit position for which a decimal point has been
specified is not subject to zero blanking even though
that digit position contains the value 0. A decimal
point can be used as a flag by setting the blank bit
corresponding to that digit position to 1 to suppress
the a — g segment display of that digit position
{when the RBI pin is at low level).

® Qutput circuit

Each output pin consists of a CMOS FET, and the
BI/RBO pin and SERIAL OUT pin output signals
at high or low level.

The output pins for display {(for segments, decimal
points, and flags) output pulse signals which are
antiphase of the COM pin outpﬁt when displaying,
and output pulse signals which are in-phase of the
COM pin output when not displaying. The output
pins for display can directly drive the LCD panel.

Output pins

21
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® Application circuit
10 digit display (using two MSM58292GSs, cascade connection)

(32 — 64 Hz)
lcom
O o O e O Y e I P
i bi_va_to_ve_t_ta_pi_ni_t
Segment e == = — =
output E § T
Segment
I output
Vbo i t
[KY -
g,‘i;"M l Vpp COM ) ~u; Vpp COM  a ~g;
_J_ LOAD SERIAL OUT —={LOAD
6V output | SERIAL BLANK
port [T|SERIAL  (msmsB292GS) e (MSM58292GS) Vop
cLocK BLANKE—="DRlc| ock _
GND T Vss 0osC  Go.D Vss osc o.D
—I I—Jr—Mﬂ—-*VDD
L 0.068uF 100K
Note: O.D is the abbreviation of OUTPUT DISABLE.
1. 5 digit display
(32-64Hz)
| com
D N |
ity B
Segment
ou
VbD
OLMS-40
series Vpbp COM a; ~gs
+5V _.'l.- output LOAD
port [———| SERIAL (MSM58292GS) BLANK
IN
CcLOCK —
GND Vss 0sc 0.0
—} AN Voo
0.068uF 100K
Note: O.D the abbreviation of OUTPUT DISABLE.

22
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Data input example (FM 103.25 MHz)

3 gs a4 94 34 g3 a: g3 3 9, _DPy DP, F F,
~--00--00---00--50--- o
BCDto  [BCD to BCD to BCD 10 BCD to Dccimal | Flag
7 segment {7 segment 7 segment | 7 segment | 7 segment point
decoder/ Hecoder/ decoder/ decoder/ decoder/ 4 :
. . river driver|
driver driver driver driver driver
84 21 4 2 8 4 2 118 4 2 118 4 2 1
LOAD 0—-[ 1 Hs 4 (5 ls '7 ls Is lm |17‘18[19' 1|22 23]2 7’28J39|30l31|32
oo o [o [ offe e shef ol el ol -85
2 PIER 1 2
cLoc 11213 (4|56 (7 [8]9 [10|11[12;1314|15[16(17 18 [19]20{21(22123|24|25]|26|27(28|29(30{31|32] ouT
! ! ' . '
1 1 i ' H
Ibut 00010000'0011,°0010101 01,00 10)07Y1Q0000
data N ,e ,,\_~_,,\_V_dlx_v.l: / N 10 0 0 0,
1 | ' ' ! ;
1 o | 3 ' 2 0 5 (Decsmal MHz) FM Blank data
point

SERIAL IN l I

' Data setup bme is 250 ns or more
1 b

cLOCK I ; l

500 ns or more

LOAD

T

——— Shifting direction

A

500 ns 0y niore

23
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Example of output pin connection to
adigit of LCD.

+-PCB

MSM58292GS

Note: The LCD is mounted on the rear, and
the MSM58292GS is mounted on the

top. It is necessary to bore a hole

DPs DP, DP, DP.
COMds €393 fs asbs cs  daesgafaaabaca diesgsfyagby ¢y daeagafy ay by ¢z
acooaccno0pooc o0l
43[44]4546[47]48]49]50|51 |52|53]54 |55|56
| 0
2 2
41 3
40 4
39 5
38 A
37 MSMS58292GS 7
36 {view from the bottom) 8
35 9
34 10
33 1
32| 12
31 13
30| 14
29
jB P7 126125(24(23|22{21]20]19 1j17’16[§
LU
=
< z 2
v [2 a$=0°
z Jol0 8 <0 4 Fuow
< ’ @ 00 3 < <o w
S lgSle > J 0o g g0 >
=] o (= wow
o w »
>
6}

through the PCB in which to place
the MSM58292GS.
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OKI semiconductor

MSM5219BGS

48-DOT STATIC LCD DRIVER

GENERAL DESCRIPTION

The OKI1 MSM5219BGS is a 48 dot static LCD driver which is fabricated by low power CMOS metal gate technology.
This LSI consists of 48-bit shift register, 48-bit latch and 48-bit LCD driver. The display data, which was input to the
48-bit shift register, is shifted to the 48-bit latch by the LOAD signal. Then the data is output to the LCD panel

through the 48-bit LCD driver.

FEATURES

® 48 dots static LCD driving capability

® Simple interface with microcomputer chip (con-
trolled by three input signals)

® Bijt-to-bit correspondence between the input and
the output

@ Cascade connection capability

PIN CONFIGURATION

(Top View) 80 Lead Plastic Flat Package

LCD driving AC frequency is directly input exter-
nally

Applicable as an output expander

Supply voltage: 3 ~7V

60 pin plastic flat package (bent lead)

%]
m
Q
&
o

‘_._I

E LvO3S
E 9t93s
3

El tv9O3S
E €035
E zv93s

[%]
m
[2]
3
o

|5§|

6 Ly93s

8 l 0ov93s

3 6£938
:9] 8£93S
_T_l 1£938
_T_' 9£93s
E 5938
3 vE03s
j ££03s

LOAD |17
CLOCK, | 18
DATA IN | 19

DATA OUT 32{ 29

DATA OUT 48|21

GND: IET_
Voo E
cLOCK, E
GND, E
ALL ON E
BLANK E
com E
SEG1 E Q
SEG2 E

60 { SEG32
59 | SEG31
58 | SEG30

[57] secas

56 | SEG28

55 | SEG27

E SEG26
53 | seG2s
52 | SEG24
E SEG23
50 | SEG22

49 | SEG21

48 | SEG20

a7 lSEGHl

£03s E
vo3s E
go3s @
9933 E
1935 E
go3s [5¢]
6935 E
o193s IE
L1038 E
zio3s E
£193s E
v193s [ zr
s1o3s E
91038 E
(1935 E
W

8193S
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BLOCK DIAGRAM

LCD driving output
]

Self/External
oscillation

~ \P DATA OUT 48

-——-¢ DATA OUT 32

By

SEG1 SEG48
B el —
ALL ON % LCD Driver & E-OR ey
o
48-bit Data Latch
T
48-bit Shift Register
L
1/8 division N
circuit vV

C!) com
|

ABSOLUTE MAXIMUM RATINGS

Item Symbol Condition Limits Unit:
Supply voltage VoD — Vss T, = 25°C —03~+7 Y
Input voltage v T, = 25°C Vgs —0.3~Vpp + 0.3 v
Storage temperature Tstg — ~55 ~+150 °c
OPERATING RANGE
Item Symbol Condition Limits Unit
Suool | v v Self-Oscillation circuit 4~7 v
upply voltage -
oo §8 External oscillation 3~7 v
Operating temperature Top —_— —40 ~ +85 °c
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DC CHARACTERISTICS
(VDD — Vgg = 5V, Ta=—40~+85°C}

Item Symbol Condition MIN TYP | MAX Unit
““H"” Input voltage* 1 VIH — 3.6 - - \
“L"” Input voltage* 1 ViL — - - 1.0 \
Input leakage current*! /L V) =5V/V| =0V - - 1/-1 UA
SEG “H" Output voltage VOHS lo = —30UA 4.8 . - \
SEG “L" Qutput voltage VoLs lp = 30MA - - 0.2 \%
COM **H"" Output voltage VOHC 1o = —150uA 4.8 - - \%
COM “L" Output voltage VoLe 1o = 1501A - - 0.2 \
SEG Output current 1 loHs1/toLst | VoK =4.5V/VgL = 0.5V _11800/ - - MA
SEG Output current 2 10Hs2/'oLs2 | VOH = 1V/VoL = 4V ‘:gg’ - - HA
COM Output current 1 IoHc1/loLct | Vor = 4.8VivoL = 0.8V "55:(?/ - - HA
COM Output current 2 loHc2/loLc2 | VoH = 1V/VoyL =4V -2/2 - - mA
“H" Output voltage*2 VOoH lo = —40uA 4.2 - - Vv
“L’ Qutput voltage*2 VoL lp=16mA - - 0.4
Output current*2 loH/loL | Vo =2.5V/vg = 0.4V _10é2/ - - v
Clock pulse width two 3 S — — MS
*4 0.5 - -
Max. clock pulse frequency fOMAX 3 o1 — — MHz
*4 1 - -
Input signal rising/falling time trg tig *5 - - 5 HS
Static current consumption lpD1 — - - 100 HA
No load when
Active current consumption Ipp2 Rosc = 150k£2, e - 2 mA
Cosc = 0.015UF
o Freavency fcom |Noloadwhenvpp=56v | 25 | — | 300 | Hz

*1: Applicable to all terminals except OSC. This condition is applied to OSC in the external oscillation mode.
*2: Applicable to DATA OUT 32, DATA OUT 48.

*3: Applicable to OSC.

*4: Applicable to CLOCK.

*5: Applicable to all terminals except OSC terminal.
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FUNCTIONAL DESCRIPTION

® Operational Description to the 48-bit latch by the LOAD signal and it is
The display data is input to the shift register by the output to the LCD panel through 48-bit LCD
DATA IN signal and CLOCK signal. It is transferred driver.
DATA IN —l I l I
1 2 3 / 47 4&]
cLocK fL_f1 fl_d
\ x
LOAD
\
DATA LATCH output \ X
(inside LSI)
© CLOCK, ® BLANK
The clock, which is used to generate the COM When this pin is set at high level, all segments display
signal and the LCD driving signal, is input to this turn off. The ALL SEG ON pin has the priority
pin. over this pin,
©® DATA IN CLOCK;, © SEG1 ~SEG48
DATA IN is a data input pin which enables the LCD driving output pins. The reversed phase of the
LCD to display when DATA IN pin is at high level. COM signal, which is used to display the data, is
The 48-bit shift register is shifted at the rising edge output from these pins when SEG1 ~ SEG48 are
of the CLOCK signal. Initially, the first bit of the set at high level, while there is no'display on the
shift register contains the current logic level of the LCD when these pins are set at low level, The
DATA IN pin, and the bit N (N = 2 ~ 48) contains data which was input from the DATA IN pin is
the data which was in bit N — 1 (N = 2 ~48) before output from these pins to the LCD panel. The
the start of the operation. The data which was SEG N pin corresponds to the bit N of the shift
in bit 48 before the operation start is considered register.
invalid.
©® COM
©® LOAD Output terminal for the LCD. It is connected to the
The data in the 48-bit shift register is shifted to the common side of the LCD.
48-bit latch when the LOAD pin set at high level,
while the last data which was transferred to the ® DATA OUT 32, DATA OUT 48
latch when the LOAD pin was set at high level is Output pin of the shift register. It is used when the
constantly output when the LOAD pin is set at MSM5219BGS is connected in a series (cascade
low level. connection). It is connected to next MSM5219BGS’s
DATA IN terminal.
® ALL SEG ON
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When this pin is set at high level, all segments display
turn on. This pin has the priority to the BLANK
pin described as below.




= STATIC LCD DRIVER - MSM5219BGS =

APPLICATION CIRCUIT
® Single MSM5219BGS

LCD (Static)

————— - T 0 === - —-=- 1

s BLANK

SEG1 SEGN SEG48
S ALLON
NLOAD
~DATA IN

<CLOCK,
CLOCK,

coM
MSM52198

*1: When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents latch-up to
be caused by a low output impedance of the COM pin.
The resistance is about 10052.

@ Cascade connection

LCD (Sratic)
4 .
. PRI
.3 v
itﬁ“é,'L SEG1 ™48 SEG1 ™48 j SEG1~48
LOAD Master O . comMm COM
Slave Stave
DATA IN DATA OIIT a©
< CLOCK
CLOCK, CLOCK, CLOCK., l 2
CLOCK,

*1: The COM pin of the slave MSM5219BGS can be WIRED OR.

*2: When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents latch-up to
be caused by a low output impedance of the COM pin.
The resistance is about 10082,
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= SfATIC LCD DRIVER - MSM5219BGS =

® Output Expander

As explained above, this IC can drive the static used as an output pin expander for a microcomputer

LCD with the COM pin. In addition, it can also be with the following connections:
ooy 1 T T
1
\ LED driver FLT driver : l Relay driver :
Lo o — P | R |
N BLANK SEG1~48

.2 ALL ON

ec LOAD . |

SE DATA IN ouT48 b= ==

S CLOCK;  cLOCK, ] CLOCK, _ F CLOCK

LA Lo Lo

*1: In this example, ’H’* is output by the positive logic, that is, when “H’’ is written from DATA IN, “H’’ is output
with a LOAD signal. If the OSC pin is connected to Vpp, the output has the negative logic, that is, the logic
tevel input from the DATA [N pin is inverted and output.
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OKI semiconductor
MSM5221GS

56-DOT STATIC LCD DRIVER

GENERAL DESCRIPTION

The OKI MSM5221GS is a 56 dot static LCD driver which is fabricated by low power CMOS metal gate technology.
This LS! consists of 56-bit shift register, 56-bit latch and 56-bit LCD driver. The display data, which was input to the
56-bit shift register by the DATA IN signal and CLOCK signal, is transferred to the 56-bit latch by the LOAD signal
and the data is output to the LCD through the 56-bit LCD driver.

FEATURES

® 56 dots static LCD driving capability ® Fully controlled by the software

® Simple interface with microcomputer chip {control- ® | CD driving AC frequency is directly input exter-
led by three input signals) nally

® Bit-to-bit correspondence between the input and ® Applicable as an output expander
output ® Supply voltage: 3 ~7V

® (Cascade connection capability ® 80 pin plastic package (bent lead)

PIN CONFIGURATION

{Top View) 80 Lead Plastic Flat Package

ZI [ LEN
e
)
]

[
G|
|
[ 1] svoss
[ot] ¢oss
[51] ovoas
|
)

Zt

a3}

[

3
8] svo3s
[ 2] vroas
[ 9] evoss
[ 5] evoas
]
% | ovoss
[Z ] ecoas
[T seoas

SEGS56 |25 80 | SEG37
Loap [26 @ 75 ] SEG36
(..LOCK l 27 78 | SEG35
DATAIN [25 | 77 | SEG34
Nc| 29 76 | SEG33

DATA OUT 56 [ 30 75 | SEG32
COM IN 74 SEG31
vop [32_] 73 ] SEG30

NC 72 | SEG29

vss [3a 71 ] SEG28
ALLSEGON [35 70 | sece7
BLANK [36 69 | SEG26
comouT | 37 €68 | SEG25
seG1 38 67 l SEG24
sec2 [39 Q 66 ] seG23

SEG 3 |ao 65 | seG22

e

1Z93s

©w n o ®n @
o0 000
N © © = =

o =

€193S
193
S193S
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BLOCK DIAGRAM

Output to the LCD panel
A

>
r
[
" m
m
o %
o 2
z X
- n
m
H Q
- ||
(o] |
lv) l|
‘E-?, 1
g |
—_ 1
i
o
3|}
1
LI_

ﬁ

56-bit Data Latch _l

i

LOAD H

DATA IN l 56-bit Shift Register II

CLOCK

L DATA OUT 56

B

+

COM IN CoOMOUT
Vob '
Vss J
ABSOLUTE MAXIMUM RATINGS
Item Symbol Condition Limits Unit
Supply voltage VDD = Vss T, = 25°C —0.3~+7 v
Input voltage V) T, = 25°C Vgs — 0.3 ~Vpp + 0.3 v
Storage temperature Tstg —_ —55~+160 °c
OPERATING RANGE
Item Symbol Condition Limits Unit
Supply voltage Vpp — Vss — 3~7 \
Operating temperature Top — —40 ~+85 °c
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DC CHARACTERISTICS
(VDD — Vs = 5V, Ta=—40~+85°C)

Item Symbol Condition MIN | TYP | MAX | Unit
*’H’’ Input voltage ViH —_— 3.6 - - \"
*“L'* Input voltage ViL — - - 1.0 \%
Input leakage current /e V| =5V/V|=0V - - 17-1 HA
*H** SEG Output voltage VOHS lo = —30A 4.8 - - Vv
L' SEG Qutput voltage VoLs 10 = 30MA - - 0.2 \4
‘*H'* COM Output voltage Vorwe 1o = —1500A 4.8 - - \
“L"* COM output voltage VoLc 1o = 150uA - - 0.2 \
SEG Output current 1 loHs1/loLs1 | VoH =4.5V/Vo = 0.5V _118(?/ - - MA

—400/
SEG Output current 2 loHs2/loLs2 { Vou = 1V/VoL =4V 400 - - UA
~500/

COM Output current 1 lonci/loLct| VoH =4.5V/Vop = 0.5V 500 - - HA
COM Output current 2 loHc2/loLc2| VoH = 1V/VoL =4V -2/2 . . mA
“H’’ Output voltage*1’ VOH 1o =-0.1mA 4.5 - - \Y
L"" Output voltage* 1 VoL lo =0.1mA - - 0.5 \%
Clock pulse width* 2 twe — 0.5 - - MuS
Maximum clock pulseA
frequency * 2 fomAax — 1 - - MHz
Input signal rising/falling time trg. i — - - 5 MuS
Static current consumption Ipp VIN = VDD, Vss . - 100 HA

*1: Applied to DATA OUT 56.
*2: Applied to the clock for shift register.

33



= STATIC LCD DRIVER - MSM5221GS =

FUNCTIONAL DESCRIPTION

® Operation Description
The display data is input to the shift register by the to the 56-bit latch by the LOAD signal and it is
DATA IN signal and CLOCK signal. It is transferred output to the LCD panel through 56-bit LCD driver.
DATA |N—l l // ] I
1 2 / 55 ﬁ
CLOCK J I j
LOAD J
DATA LATCH output
{inside LSI) } x
i
® COMIN ® BLANK
Input pin to generate the COM OUT signal. The When this pin is set at high level, all segments display
same phase signal as the COM IN pin is output turn off. The ALL SEG ON pin has the priority
from the COM OUT pin. over this pin.
® DATAIN,CLOCK SEG1 ~ SEG56
DATA IN is a data input in which enables the LCD LCD driving output pins. The reversed phase of the
to display when DATA IN signal is at high level. COM signal, which is used to display the data, is
The 56-bit shift register is shifted at the rising edge output from these pins when SEG1 ~ SEGS56 are
of the CLOCK signal. Initially, the first bit of the set at high level, while there is no display on the
shift register contains the current logic level of the LCD when these pins are set at low level.
DATA IN pin, and the bit N (N = 2 ~ 56) contains The display data which was input from the DATA
the data which was in bit N — 1 {N = 2 ~56) before IN pin is output from these pins to the LCD panel.
the start of the operation. The data which was in bit The SEG N pin corresponds to the bit N of the shift
56 before the operation start is considered invalid. register.
® LOAD COM OUT
The data in the 56-bit shift register is shifted to the Output terminal for the LCD. It is connected to the
56-bit latch when the LOAD pin is set at the high common side of the LCD panel.
level, while the last data which was transferred to
the latch when the LOAD pin was set at high level DATA OUT 56
is constantly output when the LOAD is set at low Output pin of the shift register. It is used when the
level. MSMGE221GS is connected in a series (cascade
connection), MSM5221GS’s DATA OUT 56 is
® ALL SEG ON
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When this pin is set at high level, all segments display
turn on. This pin has the priority to the BLANK
pin described as below.

connected to the next MSM5221GS's DATA IN
terminal.




APPLICATION CIRCUIT

® Single MSM5221GS to the LCD panel

—s STATIC LCD DRIVER - MSM5221GS =

BLANK

ALL SEG ON
LOAD

DATA IN
CLOCK

COM IN

[

LCD panel {static)

I I

SEG 1

SEGN SEG 56

MSM5221GS comout

COM IN

1

R : A resistor is provided to prevent latch up as required.

® (Cascade connection

LCD panel (static)

MSM5221GS J
56 R,
BLANK SEG1 ~56
ALL SEG ON COM OU
LOAD
DATA IN D.O. 56
CLOCK COM IN
COM IN

MSM5221GS MSM5221GS
L 56 R 456 R
SEG1 ~56 SEG1 ~56
— COM OUT — COM OUT |~
—
D.0.56
COM IN 1 COM IN

I L.

Rj: Same as Ry in (1).
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OKI semiconductor

MSM5265GS

160-DOT LCD DRIVER

GENERAL DESCRIPTION

The OKI MSM5265GS is an LCD driver which can directly drive up to 80 segments in the static display mode, while
it can directly drive up to 160 segments in the 1/2 duty dynamic display mode.

The MSM5265GS is fabricated by low power CMOS metal gate technology, consisting of 160-stage shift register,
160-bit latch, 80 sets of LCD driver and a common signal generator.

The display data is serially input from the DATA-IN terminal to the 160-stage shift register synchronized with the
CLOCK pulse. The data is shifted to the 160-bit latch by the LOAD signal. Then the latched data is directly output

to the LCD from the 80 sets of LCD driver as serial output.

The common signal can be generated by the on-chip generator, or can be externally input. The common synchroniza-
tion circuit which is used in the dynamic display mode is integrated on the chip.

FEATURES

80 segments display drive (in the static display mode)
160 segments display drive {in the dynamic display
mode)
Simple interface with microcomputer
Bit-to-bit correspondence between input data and
output data

H : Display L : No display
Cascade connection capability
On-chip common signal generator

PIN CONFIGURATION

(Top View)

Can be synchronized with the external common
signal

Testing terminals for all-on (SEG-TEST) and all-off
{BLANK)

Applicable as an output expander

LCD driving voltage can be adjusted by the com-
bination of V| ¢q and V| c2

Supply voltage: 3.0 ~6.0V

100 pin plastic flat package {bent lead)

5 __Jvu

rm— AL

e — )

Fr——Joscour

For——joscout
TS DATA OUT2

3T ©0ATAOUTI

a1 Hava N

i ek

T Loan
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BLOCK DIAGRAM

To LCD panel

| R R

SEG-1EST
44 80-Output L.CD Driver

BLANK
ol

80-Ch Data Selector

40
Voo @ ‘isoi:
42 (A} (B)
GND 80-bit Latch 80-bit Latch
31
LOAD ﬂ
33 A B 35
DATA-IN 80-Stage 80-Stage aL
Shift Register Shift Register DATA-OUT 2
& i )
CLOCK 34
DATA-OUT1
41
D/S * l
36 R RN 47
OSC-0UT Viel
7 50
osc-out 3 osq=—{1/4 or 1/8| ({1/2 Vic2
38 48
0SC-IN Common COM-A
39 Driver 49
EXT/INT ‘ | COM-B
45 SYNC 46
N Circuit COM-OUT

ABSOLUTE MAXIMUM RATINGS

Item Symbol Condition Limits Unit
Supply voltage Vbb Ty = 25°C ~03~+65 v
Input voltage vy Ty = 25°C GND — 0.3 ~Vpp + 03 v
Storage temperature Tstg — —55~+150 °c
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OPERATING RANGE

Item Symbol Condition Limits Unit
Supply voltage Vpp — 3~6 v
Operating temperature Top — —40 ~85 °c
LCD driving voltage Vpp - VLec2 —_ 3~Vpp \
RECOMMENDING OSCILLATION CIRCUIT CONDITION
Item Symbol Corresponding pin Condition MIN TYP | MAX | Unit
Oscillator o
-OUT — 0 Q
resistance Ro osc 56 10 220 | k
Oscillator
- il i . - A
capacitance Co 0SC-0UT Film capacitor | 0.001 0.047 | uF
Current limiter
. >
resistanca Ry 0SC-IN Ri 2 10Rg 0.56 1 22 | MQ
Common signal COM-A
f — -
frequency CcoM COM-B 25 150 Hz

— Inside of the MSM5265GS

0sc-ouT

Ry

38




D.C. CHARACTERISTICS
(VDD = 5.0V Ty=—40~+85°C}

m STATIC LCD DRIVER - MSM5265GS =

Item Symbol Corresponding pin Condition MIN | TYP| MAX| Unit
“H* Input ViH SEG-TEST . a6l - - | v
voltage BLANK

LOAD
“L” Input viL DATA-IN . -0l v
voltage [32] cLock
D/s
Input EXT/INT
leakage L 0SC-IN V| =5.0v/0V - - | ¥ | A
current
“H* Qutput DATA-OUT1 = 100 as v
voltage VoH DATA-OUT2 0 = —100uA S = -
COM-OUT
osc-ouT
OSC-OUT lo = —200uA 45 | — - \
~[00] [A]~[30] | vigq=25v Vica=0v (48| - — [V
output of all segments lo = —30uA
COM-A Vi1 =25V Vica=0v (48| — | - | Vv
COM-B 1o = 1504A
“M* Output COM-A Vic1 =28V Vigg=0v |23 | — | 27| Vv
voltage Vom CcOoM-B lo = £150UA
L Out DATA-OUT1
vortage | VoL [35] DATA-0UT2 Io = 1004A - | -|os| v
COM-OUT
osc-out Io = 200uA - | -|os]| v
0ScC-0UT
(s1]~[100] [fl~[30] Vic1 =25V Vige=ov | — | — | 02| v
Output of all segments lo = 30UA
Ccom-A Vic1 =28V Viga=ov | — | — | 02| v
[48] com-B 1o = 1501A
SYNC 1o = 250uA - | - o8] v
Output Vo =5V - - 5 HA
leakage ILo SYNC when internal Tr is off
current
Segment [51] ~[00] [3]~[30]| VLcy=(6+Vical2 - - | 10 [ k2
output RseG Vic2=0~2Vv
impedance Output of all segments
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Item Symbol | Corresponding pin Condition MIN | TYP |[MAX | Unit
Common output COM-A Vicr=(5+ Va2
impedance Rcom COM-B Vigz=0~2Vv - - |15 k2
Static mode Set all input level
consumption current lop1 either "H"" or “L" 100 | pA
- Vbp —
Dynamic mode No load oscillation.
consumption current IpD2 Ro = 100 k§2, 0.12| 05 [ mA
Co = 0.01 uF, R; =1MS2
SWITCHING CHARACTERISTICS
(VDD = 3.0 ~6.0V T, = —40 ~+85°C)

Item Symbot Corresponding pin Condition MIN | MAX| Unit
Maximum clock frequency | fepmAX — 1 - | MHz
Clock “H"* time toH — 0.3 - Ms
Clock “"L" time t$L cLocK — 05| — | s
Clock pulse rising/ tgr —_ — 0.1 Us
falling time [

Data setup time tp_¢ DATA-IN — 0.1 — | wus
Data hold time t$—D CLOCK —_ 0.1 - s
“H"_ “L" propagation tPHL DATA-OUT, Wherm 15PF output
. DATA-OUT. capacitors are locaded | — 08 | Ms
delay time tPLH 2
cLocK and .
LOAD “H" time width s LOAD — 0.2 - Us
CLOCK = L.OAD time to—L CLOCK —_ 0.1 - Us
(311 LOAD
OSC-IN Maximum . — —
input frequency foscmax 0SC-IN 5 kHz
SYNC “L" time width tg SYNC — 02| - | ws
VH VH
33 DATA-tN v Vi
nD.-¢ tp—D
oL téH
32 C.OCK ~—~——- .F\ Vi
Vi Vi / \ Vi
| L_ter ot
t_L | t '
H VH
31 LOAD v
tPHL
PLH
34 DATA-OUT, Vi
35 DATA-OUT, Vi
ts
45 SYNC

(V4 =08Vpp,VL =02Vpp)

—
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FUNCTIONAL DESCRIPTION

® Operational description

The MSM5265GS consists of 160-stage shift register,
160-bit latch, and 80 sets of LCD driver. The display
data is input from the DATA-IN terminal to the
160-stage shift register at the rising edge of the

CLOCK pulse and it is shifted to the 160-bit latch
when the LOAD signal is set at “H" level, then it
is directly output to the LCD panel from the 80 sets
of LCD driver.

DATA-IN x x
1 2

XXX
11 {1

S ¢

6 159 160

CLOCK M

AR

" [

LOAD

N

/L

DATA LATCH
utput
?msnde the IC)

) A

1/

® OSC-IN, 0SC-OUT, OSC-OUT

By connecting the external registors Rg, R; and
external capacitor Cy; with OSC-IN, OSC-OUT and
OSC-OUT respectively as shown in the figure below,
an oscillating circuit to generate the common signal
is formed.

This frequency is divided into either 1/8 or 1/4 by
the internal dividing circuit. The 1/8 divided fre-
quency is used in the static display mode, while
the 1/4 divided frequency is used as the common
signal in the dynamic display mode which is output

from the COM-OUT terminal. (EXT/INT should be
set at low level.)

The resistor Ry is to limit the current on the OSC-IN
terminal’s protecting diodes. The value of the R,
should be 10 times more than that of Ry.

When the external common signal is used, the EXT/
INT terminal should be set at high level and the
external common signal should be input from the
OSC-IN terminal.

Ro

l ——= Inside of the MSM5265GS

0sc-ouT

Co

0SC-OUT Voo

R

fosc = 1/2.2 CoRo

R; 210 Ro

—Do—+—o0——  fosc

M
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42

D/s

When this pin is set at high level, the MSM5265GS
operates in the dynamic display mode, while it
operates in the static display mode when this pin
is set at low level.

EXT/INT

When the external common signal is used, this pin
should be set at high level and the external common
signal is to be input from the OSC-IN terminal,
The input common signal is used same as the internal
common signal and is output from the COM-OUT
pin through the buffer.

When the on-chip common signal generator is used,
this pin should be set at low level.

When the MSM5265GS is used as an output
expander, this pin should be set at high level and
the OSC-IN pin should be set at low level.

COM-OQUT

When more than two MSM5265GSs are connected
in a series (cascade connection), this pin should be
connected with all of the slave MSM5265GS’s
OSC-IN terminal.

SYNC

This pin is an input/output pin which is used when
more than two MSM5265GSs are used in a series
(cascade connection} in the dynamic display mode.
All of the involved MSM5265GS’s SYNC pins
should be connected in a same line so that they
should be putlled up by the common resistor, which
makes phase level of all involved MSM5265GS’s
COM-A terminals and COM-B terminals equal.
When single MSM5265GS is used in the dynamic
display mode, SYNC should be pulled up by the
resistor.

In the static display mode including single
MSM5265GS’s operation, cascade connection and
output expander operation, this pin should be set
at ground level.

DATA-IN, CLOCK

The display data is serially input from the DATA-
IN terminal to the 160-stage shift register at the
rising edge of the CLOCK pulse. The high level of
the display data is used to turn the display on,
while low level of the display data is used to turn
off the display.

® DATA-0UT;

The 80th stage of the shift register contents is
output from this pin.

When more than two MSM5265GSs are connected
in a series (cascade connection) in the static display
mode, this pin should be connected to the next
MSM5265GS’s DATA-IN terminal.

DATA-OUT,

The 160th stage of the shift register contents is
output from this pin.

When more than two MSM5265GSs are connected
in a series (cascade connection) in the dynamic
display mode, this pin should be connected to the
next MSM5265GS’s DATA-IN terminal.

LOAD

The signal for latching the shift register contents is
input from this pin.

When LOAD pin is set at high level, the shift register
contents is shifted to the 80 sets of the LCD driver.
When this pin is set at low level, the last display
data, which was transferred to the 80 sets of LCD
driver when LOAD pin was set at high level, is held.

Viez
Supply voltage pin for the 80 sets of LCD driver.

The input level to this pin should be the low level
output voltage of segment output {(SEG1 ~SEG80)
and common output (COM-A, COM-B).

In this case, the high level of segment output and
common output is Vpp level, while low level of
segment output and common output is V| c2 level.
Vg2 should be set at more than ground level.

Vier
Supply voltage pin for the middle ievel voltage of

the common output. The input level of this pin
is the middle level output voltage of the common
output (COM-A, COM-B) in the dynamic display
mode.
The value of the V| 31 is calculated by the following
formulta.

Vict = (Vpp + Vigo)/2
In the static display mode, this pin should be set at
open level,



® COM-A, COM-B
LCD driving common signal is output from these
pins and these pins should be connected to the
common side of the LCD panel.

— In the static display mode
Same phase pulse as COM-OUT terminal is
output from both of COM-A and COM-B. In
this case high level is Vpp level and low level
is V| 2 level.

— In the dynamic display mode’
The COM-A and COM-B output signal are
alternately changed within each COM-OUT
output cycle, resulting in alternately repetition
of select and non-select modes.

= STATIC LCD DRIVER - MSM5265GS =

In the select mode the, same phase level as the
COM-0OUT signal is output.

In this case, Vpp or V| 2 is output at high
level or low level respectively. In the non-select
mode, Vyc1 is output at the middle level.
In the select mode of COM-A (non-select mode
of COM-B), the 1st ~ 80th latched data contents
are output from the 80 sets of LCD driver to
the LCD panel.

In the select mode of COM-B (non-select mode
of COM-A), the 81st ~ 160th latched data
contents are output from the B0 sets of LCD
driver to the LCD panel.

Dynamic display maode

Static display mode

(D/S : H) {D/S: L)
COM—OUT||||’||||||'

— VpD
COM-A - VicL
— Vic2

Vpp —
COM-B -VLc
vVic?
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= STATIC LCD DRIVER - MSM5265GS =

® SEG1~ SEG80

LCD segment driving signal is output from these
pins and these pins should be connected to the
segment side of the LCD panel.
“H" level : Vpp level, “L" level :
— In the static display mode
Since the Nth bit of the latched data contents
corresponds to the SEG N, the data after 81st
bit is invalid for the display in the static display
mode.
The inversed phase signal as the COM-OUT
signal is output to the LCD, when the display
turns on, while the same phase signal is output
when the display turns off.

Vg2 level

— In the dynamic display mode

Output of the SEG N corresponds as follows.

When COM-A is select mode:
Nth bit of the latched data contents

When COM-B is select mode:
(80 + N)th bit of the latched data contents

When the display turns on, the inversed phase
signal as the common signal is output, while
the same phase signal as the common signal is
output when the display turns off.

Dynamic display mode
(D/S : H)

=]
Jd e

UL

off |Off off |0ff

Ly L

Off On l Off On

EERNEEN

On |0ff On Off

JEREpERE

L |0n On On |On
80+N

COM-A

COM-B

-

SEGN

N [ 80+N N

COM-8

Static display mode
{D/S: L)

COM-A l

-

off ——————

SEG N

aa

SEG-TEST

This pin is used to test the segment output (SEG1 ~
SEGB80). All display turn on when this pin is set at
high level, while the display becomes the same
condition before this pin was set at high level, when
this pin is set at low level. This pin has the priority
over BLANK terminal.

® BLANK

This pin is also used to test the segment output
(SEG1 ~ SEG80). All display turn off when this
pin is set at high level, while the display becomes the
same condition before this pin was set at high level,
when this pin is set at low level.

When SEG-TEST pin is set at high level, the input
on this pin is invalid.
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APPLICATION CIRCUIT

1) Single MSM5265GS operation in the static display mode.

LCD panel
80 segments (static) Ccom
- - - - - - = = Rcowu;
SEG1 — — — — — — — — — — SEG 80
——| SEG-TEST
- BLANK COM-A
From - LOAD MSM5265GS
controller
———— DATA-N vViez
— CLOCK
SYNC
EXT/INT  OSC-IN 0SC-OUT  0OSC-OUT Vic2

D/s
7L 717 Hl -I- co Ro
MO -I_o.owF 100k 2

2) Single MSM5265GS operation in the dynamic display mode.

LCD panel COM-B
80 x 2 segments (dynamic) COM-A Voo

SEG1 — — T T T — T —/— SEG 80

SEG-TEST Vies
BLANK COM-A |—

RLc
LOAD MSM5265GS COM-B
DATA-IN Vic2
CLOCK SYNC

D/S EXT/INT OSC-IN 0SC-OoUT 0OSC-OUT Vic2
1 .
5 Ri Co Ro 2
I MR 0.01UF 9§ 100k

From
controller

i
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LCD panel (80 x n segments) static
com
r Viez
80 80
~.80 B 4
viecz I~ Rcom ¢ N Rcom I~ Rcom
SEG-TEST COM-A COM-A COM-A
BLANK MSM5265GS Vicz — MSM5265GS Vicz — MSM5265GS vicz —
LOAD COM-OUT —
DATA-IN DATA-OUT 1 DATA-IN DATA-OUT 1 DATA-IN DATA-OUT 1 [——
SYNC r SYNC SYNC
DIS  EXT/NT —25C_, D/S EXT/INT  OSC-IN D/S  EXT/INT OSC-IN

L

I

- ¥

*apow Ae|dsip 21381 9y} Ul SSOGOZSINSIN 4O UOII2IUUOD apease) (£

= SDGIZSINSIN - HIAIHA DT JILVLS =




Ly

LCD panel {160 x n segments) 1/2 duty dynamic
VoD
COM-A  COM-B
RLc
Vics
RLc
Viez
~\80 R 80 N 80 >
SN COM CcoM RCOM Rcom Rcom Rcom
viez
SEG-TEST COM-A COM-A COM-A
BLANK MSM5265GS COM-B MSM5265GS com-8 MSM5265GS com-8
LOAD COM-OUT [ ’— —
DATA-IN DATA-OUT 2 DATA.IN DATA.OUT 2 DATA-IN DATA-QUT2 —
cLOCK SYNC — SYNC f— —] SYNC|—m
o/s  ExTANT OSC D/S EXT/INT  OSC-IN DIS EXT/INT  OSC-IN
VpDp ’L % J_ é VpD Vop VpD
22k §2

*apotu Aejdsip 91weuAp 8y ul SSOGIZSINSIN O LORDBUUOD epedsed (i

= SDG9ZSINSIN - HIAIHA dd1 J1LVLS



s STATIC LCD DRIVER - MSM5265GS =

5) Output-expander

80 outputs {same logic as input data)
r A N
SEGl - — — — — — — — — —SEGS80
SEG-TEST Vic2
BLANK
F
rom LOAD MSM5265GS
controller
DATA-IN
CLOCK SYNC
D/s EXT/INT OSC-IN
*
uu T
*The output logic can be reversed in respect to the input data by setting OSC-IN to *“H"’ level.
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OKI semiconductor
MSM5238GS

DOT MATRIX LCD 32 DOT COMMON DRIVER

GENERAL DESCRIPTION

The OKI MSM5238GS is a dot matrix LCD’s common driver LS| which is fabricated by low power CMOS metal gate
technology. The scanning signal in one matrix display frame can be divided into up to 1/32 duty. This LSI consists
of 32-bit shift register, 32-bit level shifter and 32-bit 4-level driver.

This LSI can drive a variety of LCD panel because the bias voltage, which determines the LCD driving voltage, can be
optionally supplied from external source.

FEATURES
® Supply voltage: 3 ~7V @ Bias voltage can be supplied externally
® L CD driving voitage: 3 ~ 16V ® 44 pin PLASTIC FLAT Package

® Applicable LCD duty: 1/32~1/64
{Two chips of MSM5238GS are required to drive 1/64
duty LCD panel).

PIN CONFIGURATION
{Top View)

2 3 L oo
- O W w - o~
82 06 &5 5 3 53> a
— — — — "
AR R AR ARR AR R B Gl B Kl B el B gk 1

°

O
&

O
o

o
Dy

[
Py

(@]
~

o O o]
& = -

o
S

EElalalelalalalalala
:

5 ] ox

IEl
b
o

°
|:-|
w
O
N
N

0is [a
°|5| 15

0,

| 12
o, [3

*Pin 17 is an auxiliary pin. It shall be connected to the power supply or disconnected to any other terminal.
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BLOCK DIAGRAM

#« DOT MATRIX LCD DRIVER - MSM5238GS =

0, 03,
p—a—
Voo |
v,
://’ 32-bit 4 Level Driver
3
VEE(V,)W VbD
/\5
| I
- - VEE
_,__I 32-bit Level Shifter ]
VpD
L /\
OF 7] [~
Vs
DI “i‘ Vss
32-bit Shift Register {
& Do
(o4
ABSOLUTE MAXIMUM RATINGS
Item Symbol Condition Limits Unit
Supply voltage Vpbp -03~7 \
Supply voltage VpD - VEE Ta=25"C 0~16 v
Input voltage 7 -03~Vpp \%
Storage temperature Tstg - —55 ~+ 150 °c
OPERATING RANGE
Item Symbol Condition Value Unit
Supply voltage VbD - 3~7 \Y
Suppl.y voltage Vpp — VEE - 3~16 \
Operation temperature Topr - —40~+ 85 °c
Fan-out N MOS load 5 -

Vpp 2> V1>V 2V;32>Va (Veg)




= DOT MATRIX LCD DRIVER - MSM5238GS =

D.C. CHARACTERISTICS

Condition Limits
Item Symbol Unit
Vop | Vss | Vee
) V) ) MIN TYP MAX
oy *q 5 0 0~ _ 3.6/ _ _
input VlHl/ -9 4.2 v
voltage ~
VIH, 7 0 0 _ 6.2/ _ _
-7 6.0
e * 5 0 0~ _ _ _ 0.8/
input ViLy/ -9 0.4 v
voltage Vi, 7 0 0~ _ 1.1/
-7 0.5
Input iy 7 0 =7 |V =7V - - 1 A
voltage e 7 0 =7 | V=0V - - -1
oy v 5 0 O_S lop = —40pA 42 - -
output v \Y
voltage OH 7 0 0_; loD = —56UA 5.8 - -
0~
e . 5 0 g |lop=02mA - - 0.4
output \%
VoL ~
voltage 7 0 0_7 lop = 0.3mA - - 0.4
5 0 0 Vo: DRV output — 500 2000
Vo — Vy =0.25V -
0 -5 o 1 — 250 1000
Ron V, =Vgg ~ (Vpp — 0.25V) Q
(V1. Va) 7 0 0 |vy—V4=025V - 350 | 1400
ON 0 —7 | ValVEg): MAX OV — 200 | 800
Resistance
5 0 0 VN =V; or Vs - 800 | 3200
Ron 0 —5 | V =DRV output — 450 1800 Q
(Va, V3) 0 o |Vo—Vn=025Vv - | 550 | 2200
7 VN =VEg~(Vpp ~ 0.25V)
0 -7 - 350 1400
OFF Lead 5 0 -9 - - - +5
current loFF 7 0 -7 - - - +5 HA
Power supply | 5 0 -9 - - —_ 0.5
mA
current DD 7 0 5 — — — 10
| t
ey C) . - 5 - pF

capacitance

*1 V|H, and V) ,are input pins for D! and DF, while V|4, and V|, are input pins for CP.

*2 VOoH and Vg are output pins for Dg.
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SWITCHING CHARACTERISTICS

= DOT MATRIX LCD DRIVER - MSM5238GS =

Item Symbol \’(3;3 Condition | MIN | Typ | mAXx | unit
5 - 400 - -
Maximum clock frequency t (cp) KHz
7 - 550 - -
5 - 400 - -
Clock pulse width ty (cp) ns
7 - 300 - -
5 - 100 - -
Data setup time (DATAIN > CP) |  tsetup ns
7 - 50 - -
5 - 800 - -
Data hold time (DATAIN —~>CP) thold ns
7 - 500 - -
tr (cp) 5 - - - 0.5
Clock pulse Rising/Falling time ms
R tr (cp) 7 - - - 0.1
t¢ {cp)
tr fep) 1 1 1 f
90%
50%
10%
| tsetup thold ,
e —— — —_—-
/
50% 50%
/
| N —"

PIN DESCRIPTION

® DI
The data from LCD controller LSl is input to 32-bit
shift register from DI. {Positive logic)
This LSI is applicable up to 1/32 duty LCD panel
because this LS| consists of 32-bit shift register.

® CP

Clock pulse input pin for 32-bit shift register. The
data is shifted to 32-bit level shifter at the failing
edge of the clock pulse. A data set up time “setup)
and data hold time (thp|g) is required between
DI and CP signal. (Refer to SWITCHING
CHARACTERICS.) Schmit circuit is included in
CP input circuit.

® DF
Alternate signal input pin for LCD driving waveform.

® Vpp. Vss

Vpp is a supply voltage pin. Usually it is used at
Vpp = 3.0 ~ 7.0V Vggisaground pin. (Vgg = 0V)

® 0,-03

Display data output pins which correspond to
each data bit in the latch. One of V,, V,, Vj3
and V4 is selected as a display driving voltage source
according to the combination of latched data level
and DF signal. Refer to the truth table and Time
Chart. Output signal is a analog signal. O; — O3
are connected to the common side of the LCD panel.

Latched data DF Display data output level
L v
L 2
H Vs
L \Y)
H 4

53



= DOT MATRIX LCD DRIVER - MSM5238GS =

Vpp = 5V
VbD —_—
]2 1
V, %’ R C
V,
1: R C
S I Vico
MSM5238GS i;sn c
2 l
V, < R{ C
4
< R C
V. 7 L
Vss

3—
.G(
X,

-7~ -9V

1/32 duty .C = 0.1 UF or less
1/7 bias R =0.5k§2~5k§2
VR = 5k§2~ 10k$2

Vpp =5V
Voo —
Vi _r 2R _I
Vv, 3
ZR
$3r |v
MSM5238GS s LCo
>
3R
Vs
-
R
Vs
Vss VR Fig. 1
-7 ~ -8V
1/32 duty C = 0.1 UF or less
1/7bias R=0.5KS2~6
*The value of R should be decided according to the power consumption and LCD panel size.

® V,,Vy,V3, V4 b
Bias supply voltage pin to drive the LCD. Bias
voltage divided by the registance is usually used
as supply voltage source.

Fig. 1 shows the case when the bias voltage, which
determines the LCD driving voltage, is supplied
from the external source.

Do

Shift register contents output pin. The data which
was input from DI is output from DO with 32 bits’
delay, synchronized with the clock pulse. By
connecting DO with next MSM5238GS’s DI, this
LSl is applicable to the LCD, the duty of which
is 1/64. Refer to the Fig. 2 below.

X32
64 x n
LCD panel

X32
Frame O, Osz o o
signal 0! Do DI ! 321pg|
pF MSM5238GS ___IDF  MSM5238GS
Clock @ o CP VDDV, V, V,V, Vss P cP VDDV, V,V; V. Vss
| Py
¢ GND
DF »
R — -9~ 11V
R R 5R R R VR
\_v_/ .
To SEGMENT Drivers Fig. 2
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TIME CHART
1/32 duty, 1/7 bias

= DOT MATRIX LCD DRIVER - MSM5238GS =

DI
{Frame signal}

ce
SR Q,

01
(inside the
circuit) I

0.\1
DF
( Voo
Va
Vp
0, ¢
VC
Vd
. VQ-!
Vobp
Va
Vb
0, <
VC
Vd
L v,
Vobo

Vb

VC
Va

1

i

|

DI
cp
DF

o]}
0;

Os2

MSM5238GS

Vs VoD~ 1"7VieD

Vb VpD-27Vicp

Ve “VDD- 8/7V ¢

Vg VDD-6/7VicD

Ve VoD ViLCD

VgD - LCD driving veltage
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LCD DRIVING WAVEFORM
1/32 duty, 1/7 bias

Common
Vs a
-9 -
r S
A4 p—
d
< ©r
4 a
© 4
&
A4 A4

-‘
—
+9

O+ 4 -
0, -4 -
0:- -4 94
01 D009
O0:v -6y A2
Osn & O
O3
0, {F( 60—
AN

[——

Segment

Coinmon O, - Segment O,
(Srlected waveform)

Common O; - Segment 01
(Non-selected waveform)

Va=Vpp-1/7VicD
Vb = VpD--2/7VLCD
Ve = VDD -8/7V cp
Vd = VDD~6/7VLCD
Ve =VpD-VLCD

( voo

0, Vb

Vieo

0, Ve

O

0; Ve

Vieo

]

|1

17V cD
(o}

t-1/7V L cD

L]

kVLco

rVLco

5/7V cD

17V cp

o
17V co

1=

L 5/7v cD
iVLCD
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f4:]

LCD panel 22 X 200

DI

0y ~03;

MSM5238GS

CcP M

FRAME DATA
ouT ouT

CPOUT
LOAD OUT
DF

Vobb

Vss

CONTROLLER
TIMING GEN
ROM (C.G.)
RAM

L‘/DD DF
Vi VssV2 Vi VEE(V,)

cp
MSM58398
— LOAD o

DI} Oy  ~ Og4

D040
DCyo
Dlyy

]

DI; 01~ 040 DOy
CP msmsg39B DOz
LOAD Gs Dly,

—DF cK
VpDVssVa VIVEE(V,)

- DF CK
VDDVssVaV3VEE(Va) j

DI,
CP  MSM58398
LOAD  gs DIy

DF
VDD VssVa VaVEE(V,)

DO4p
DO3p

D

3

N

OV +5F

-7 ~-9Vv

R = 0.5K2 ~ 5K

Brightness =0. ~
Adiustmenl VR = 5K ~10K§2

11NJ34HI1D NOILVYIITddY TVIIdAL

= SO8ECSWSIN - HIAIHA dD1 XIHLVIN LOQ »—



OKI semiconauctor
MSM5839BGS

DOT MATRIX LCD 40 DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The OKI MSM5839BGS is a dot matrix LCD's segment driver LS| which is fabricated by low power CMOS metal
gate technology. This LS| consists of 40-bit shift register (two 20-bit shift registers}, 40-bit latch {twso 20-bit latches),
40-bit level shifter and 40-bit 4-level driver.

It converts serial data, which is recéived from LCD controller LSI, to parallel data and outputs LCD driving waveform
to the LCD panel.

This LS| can drive a variety of LCD pane! because the bias voltage, which determines the LCD driving voltage, can
be optionally supplied from the external source.

FEATURES
® Supply voltage: 4.5 ~ 5.5V ® Bias voltage can be supplied externally
@ | CD driving voltage: 8 ~ 18V ® 56 pin plastic flat package

® Applicable LCD duty: 1/8 ~ 1/128

PIN CONFIGURATION

(Top View)

Vi) so
[ e o
@] o
]

O E NC
o (8 O 55 ] Ne
0,:[1 NC
=5
Oy 9 E LOAD
02 [20 EREN

o
"
"

[ a5 ] veelvy)
I] D030
[ 43 ] o1y,

(=]
b
i3

AARHFRARAR A AR
|§]

024

L

"'ol S
vs

£

"o] zs
‘o[ 1S
. =
=
(44
"o:

EL:

"o
:io
l\o
fl'o
sto
hi¥e}

IS

*This pin is internally connected with Vpp, so it must not be connected to other signals. It is also prohibited to
use the 21 pin as a Vpp independently. This pin may be used as a line reinforcing Vpp.
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BLOCK DIAGRAM

0150,,0,,0,, == =05, 040

91—

Vpp(Vi)
Ve Vob
Vs 40-bit 4 Level Driver
Veel Vi) 3 |
VEE
|
[; 40-bit Level Shifter -
DF VoD

| I
LOADH 0-bit Latch I 20-bit Latch Vss |
| {} { } Vss
Dt,
cpP
|

20-bit Shift 20-bit Shift
Register Register D040

DOz, DO,
ABSOLUTE MAXIMUM RATINGS
Item Symbol Condition Value " Unit

Supply voltage (1) " Vpp T, = 25°C -0.3~6 v

Vpp — VEE*1 Ta = 25°C 0~18 v
Supply voltage (2) 1 Q)

VpD - VEE*2 Ta=25C 0~18 Y
Input voltage Vi Ty = 25°C -03~Vpp +03 v
Storage temperature Tstg - —565 ~+150 °C

*1:Vpp>Vy>V3>VEE

*2 : When a series resistance of more than 47§ is connected as shown below.

Vob v, |
B VDD-VEE ooV
Vi
-
MSM5839BGS -V
VEE l——«
Vss RS>4782 7

T
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= DOT MATRIX LCD DRIVER - MSM5839BGS =

OPERATING RANGE

Item Symbol Condition Limit Unit
Supply voitage (1) Vobp - 45~55 \
Supply voltage (2) VDD_VEE:: - 8710 v
VoD — VEEs2 - 8~18 v
Operating temperature Top - —-20~+85 °c
*1:Vpp>Va2>V3>VEg
*2 : When a series resistance of more than 4782 is connected as shown below.
Voo
Vi - Vpp-Vge
vy | +V
MSM6E839BGS —A/\N—L—"—i
VEE
\fﬁ rRs247Q 7V
D.C. CHARACTERISTICS
VDD =5V * 10%, To = —20~+85°C)
Item Symbol Condition MIN TYP MAX Unit
“’H'" input voltage ViH*1 — 0.8Vpp - - \
“L” input voltage ViL* — - - 0.2Vpp \
“H’" input current hig*1 VIH = VDD - - 1 MA
“L" input current h*t Vi =0v - - —1 HA
“H’" output voltage VoH*2 lg = —-0.4mA Vpp — 04 - - \4
“L" output voltage VoL*2 Ig = 0.4mA - - 0.4 \"
ON registance RoN*4 Voo = Vee 10V 35 7 k2
vy —Vgl=0.25v*3 -
Power consunption IpD cP=be - - 100 MA
Vpp — Vge = 18V No load

"1

*2:

*3

*4

60

: LOAD, CP, DIy, DIy, DF

DO3p, DO4o

1
*VN=Vpp ~Vegg, V2 = %(VDD — Vege). V3 = g{VpD - VEE)
Applicable to O ~ 049




SWITCHING CHARACTERISTICS

s DOT MATRIX LCD DRIVER - MSM5839BGS =

Item Symbol Condition MIN TYP MAX Unit
g g e . . tpLH
H*, 'L’ propagation delay time — - - 250 ns
9 tPHL
Max. clock frequency fcp DUTY = 50% 3.3 - - MHz
Clock pulse width tw(CP) — 125 - - ns
LOAD pulse width twiL) — 125 - - ns
Data setup time DI = CP tsetup —_ 50 - - ns
CP = LOAD time tcL — 250 - - ns
LOAD —> CP time tLe —_ 0 - — ns
DATA hold time DI = CP thold —_ 50 - - ns
CP Rising/Falling time tr(CP) — - - 50 ns
) tf(CP)
e . . tr(L)
LOAD Rising/Falling time r — - - 1 Us
(L)

/‘r(CPl

cpP
Dl,, Dl;,
4
>< 0.8Vpp X
DO, . DO4o K 2-2V0D
toL (L)
tLe
0.2Vpp 0.2VDD
LOAD i twil)
tr(L)
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PIN DESCRIPTION

62

DI,
The 1st ~ 20th data from the LCD controller LSI
is input to shift register from DI;. {Positive logic)

cp

Clock pulse input pin for the two 20-bit shift regis-
ter. The data is shifted to the two 20-bit latch at the
falling edge of the clock pulse. A data setup time
(tsetup) and data hold time (tholg) are required
each between DIy, Dlyy and CP.

Schmit circuit is included in CP input circuit.

DOzo

The 20th bit of shift register contents is output
from DO, synchronized with the clock pulse.
By connecting DOy with Dlg;, two 20-bit shift
registers are connected and becomes 40-bit shift
register.

Dl

The 21st ~ 40th data from the LCD controller LSI
is input to shift register from Dly;. By connecting
DOyo with Dly;, two 20-bit shift registers are
connected and becomes 40-bit shift register.

DO4o

The 40th bit of shift register contents is output
from DOgq synchronized with the clock pulse.
By connecting DO4g9 with next MSM5839BGS’s
Dl;, this LS| is applicable to a wide screen LCD.
Refer to the sample application circuit.

DF
Alternate signal input pin for LCD driving waveform.

VppiVi), Vss
Supply voltage pin. Vpp should be 4.5 ~5.5V.
Vgg is a ground pin {Vgg = OV},

® Vv, (Vpp), V2, V3, VEE (V4)

Bias supply voltage pin to drive the LCD. Bias
voltage divided by the resistance is usually used
as supply voltage source.

LOAD

The signal for latching the shift register contents
is input from this pin.

When LOAD pin is set at ““H", the shift register
contents are transferred to 40-bit 4-level driver.
When LOAD pin is set at “L", the last display
output data (O; ~ Ogg), which was transferred
when LOAD pin was at *'H"", is held.

01 ~ 040

Display data output pins which correspond to
each data bit in the latch.

One of Vpp, V2, V3 or Vgg is selected as a display
driving voltage source according to the combination
of latched data level and DF signal.

These pins should be connected to the SEGMENT
side of the LCD panel. Refer to the truth table
below.

Latched data DF Display data output level
H VEE (Vg)
H EE V4
L VpD
H \%
L 3
L Vay




TIME CHART
1/64 duty, 1/9 bias

u DOT MATRIX LCD DRIVER - MSM5839BGS =

Oy

[eamt=1=t=2.

LOAD " " n—

LATCH
DATA

DF

LOAD

XX
DF -—____-_-1r______
‘l
L

B e Zh na B o T I

B i el -1-2 -

oI,

ce

LATCH DATA

LATCH
DATA

(0, "s tevel)
DF

) |=64 e 2
LOAD " ﬂ

1.64..‘.1 -t

]‘84* 1 .*‘2

-9 -1V

Voo

Va

Vb

Vico

Ve

Vd

Ve

Vpp- 19VicD
= Vpp -2/9VicD

= Vpp-7/9Vico
* Vpp-89Vico

© Vpp-ViLcD
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0;~064 DOgo

LCD
64 x 120 dots

FRP
oD,

Vpp
Vss
cp
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FRM
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Controller
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COM/SEG oF | 40 |No. 1 40 | No. 2 0 | No.
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{./OADV v vy oI, O ~0wo g . pi, O ~0so o o, 01 ~0uo o
pD Va2 Vs Vs Vss CP  MSM58398 0040 cp MSMSB:;gg Doac cP MSM58398 00,0
b LOAD GS LOAD 20 LOAD GS
DF Di;, DF Dly,y bF Dl;,
Vpp V: Vs VEg Vss Vpp V2 Vs VEE Vss Vpp V2 Vs VEE Vss
R g }
ov
R$
5R §
RS
R ;‘E
Brightness
adjustment

VEE

seiq /L "‘Awnp $9/1
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OKI semiconductonr

MSM5259GS

DOT MATRIX LCD 40 DOT SEGMENT DRIVER

GENERAL DISCRIPTION

The OKI MSM5259GS is a dot matrix LCD’s segment driver which is fabricated by low power CMOS metal gate
technology. This LSI consists of 40-bit shift register (two 20-bit shift registers), 40-bit latch and 40-bit 4-level driver.

It converts serial data, which is received from LCD controller LSI, to parallel data and output LCD driving waveform

to LCD.

Expansion of display can be easily made according to the number and structure of characters. Its 40-bit shift register
consists of two 20-bit shift registers and this make it possible to allot bits efficiently according to the numbers of

characters.

The MSM5259GS can drive a variety of LCD panel because the bias voltage, which determines the LCD driving
voltage, can be optionally supplied from the external source.

FEATURES

® Supply voltage: 3.5 ~ 6.0V

® | CD driving voltage: 3.0 ~ 6.0V

® Applicable LCD duty: 1/8 ~1/16

PIN CONFIGULATION

(Top View)

® Interface with MSM6222GS (LCD controller LSI
with 16-bit common driver and 40-bit segment
driver)

® 56 pin plastic flat package (bent lead)

® Bias voltage can be supplied externally

Ois II
Ois E
o [ ]
Oy E
Oz E
‘tvpp! |I
oy [22]
O, E
02y E
on [
Oy [ 26
Oz E
037 Iz

@
>

NC

NC

O

B8 e 1A

NC

DF

o
%

LOAD

cp
Voo

Vss

<
<

Vi

Vs
DOz

Dlyy

62

RE,

of

620

LE

uig

(43

Y]

*21 pin is used asa VpD supporting pin, however, 21 pin alone cannot be used as Vpp pin.
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= DOT MATRIX LCD DRIVER - MSM5259GS s—

BLOCK DIAGRAM

0; O, .... 0150;00,; 057 ....... 039 049
Voo
V,
40-bit 4-Level Driver |
Vs
Vs
DF
I
LOA 40-bit Latch *I
v
| ‘ﬁ ? ‘1 ? A ss
oI,
20-bit Shift 20-bit Shift D040
CP b Register |_¢> Register
I
DO, DI,

ABSOLUTE MAXIMUM RATINGS

Item Symbol Condition Limits Unit
Supply voltage (1) Vpb —0.3~+6.5 \%
Supply voltage (2} Vpp — Vs*! Ta = 25°C 0~+6.5 v
Input voltage Vi -03~Vpp+0.3 \
Storage temperature Tstq — —55~+150 °c

OPERATING RANGE

Item Symbol Condition Limits Unit
Supply voltage (1) Vpp — 3.5~6.0 \Y)
Supply voltage (2) Vpp — Vs*! — 3.0~6.0*2 \
Operating temperature Top _— —20~+85 °c

*1. Vpp > V2 2 V3 > Vs > Vgg (Dynamic display)
Vgs = V3 >V, = Vg = Vgg (Static display)

*2. To decide the LCD driving voltage, change the value of Vs. (Minimum OV )
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D.C. CHARACTERISTICS
(Vpp = 5% 10%, Ta = —20 ~85°C)

= DOT MATRIX LCD DRIVER - MSM5259GS =

ftem

Symbol Condition MIN TYP MAX Unit
“H’" input voltage Viyg*t — 0.8Vpp - - \
““L" input voltage VLt — - - 0.2Vpp \
*"H"* input current hip*! ViH =VDD - - 1 UA
“L" input current IR ViL=0v - - -1 HA
*‘H’* output voltage VoR"2 lg = —40UA 4.2 - - Vv
“L" output voltage VoL*2 lo = 0.4mA - - 04 \
ON resistance RON*3 \l/\?l\?:\\/los |=___ %\./25\/’4 - - 5 k2
Current consumption lpp CP = DC, No load - - 0.5 mA

*1. Applicable to DF, LOAD, DIy and Dly; terminals.

*2. Applicable to DO5g and DOg4gp terminals.
*3. Applicable to O; ~ 04 terminals.

*a. VN =Vpp~Vs. V2 = 2(Vpp - Vs), V3 = T Vpp - vs)
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= DOT MATRIX LCD DRIVER - MSM5259GS =

SWITCHING CHARACTERISTICS
(VDD = 5 % 10%, Ta = —20 ~ +85°C, C|_ = 15pF)

Item Symbol Condition MIN TYP MAX Unit
TR . " tPLH
H', L' propagation delay time — - - 250 ns
. PPHL
Max. clock frequency fcp Duty = 50% 3.3 - - MHz
Clock pulse width w(ce) —_ 125 - - ns
Load pulse width tWiL) — 125 = = ns
Data set-up time, DI = CP tsetup — 50 - - ns
CP —> LOAD time tcL — 250 - - ns
LOAD —> CP time tLc — 0 - - ns
Data hold time DI > CP thold — 50 - - ns
Clock pulse Rising/Falling time fr(CP) — - - 50 ns
t(cp)
Load pulse Rising/Falling time (L) — - — 1 us
(L)
% (CP) tr(cP)
twicp) tw(CP)
\ 0.8Vpp KBVDD
cP 0.2Vvpp 0.2Vpp k0-2VDpD
t
setup thold tsetup
Dt,
0.8Vpp 0.8Vpo| \Z.go
.2
Di,, 0.2Vpo O-ZVDD) VoD
tPLH
IpHI
DO, r
>< 0.8Vpp
0.2v
D040 N Db
» tcL
LOAD

tr(L)

(L)
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PIN DESCRIPTION

Diy, Dl

The date {1st ~ 20th bit) from the LCD controller
LSI is input to 20-bit shift register from DI,;. The
data (21st ~ 40th bit) is input to another 20-bit
shift register from Dl .

(Positive logic)

cP

Clock pulse input pin for the two 20-bit shift register.
The data is shifted to 40-bit latch at the falling
edge of the clock pulse. A data set up time (tgeryp)
and data hold time (thoig) are required between
a DIy signal and a clock pulse.

Clock pulse rising time (t;) and clock pulse falling
time (tg} should be maximum 50ns respectively.

DOy

20th bit of the shift register contents is output from
DOjp. The data which was input from DI, is output
from this pin with 20 bits’ delay, synchronized
with the clock pulse. By connecting DO,q to Dlg,,
two 20-bit shift registers can be used as a 40-bit
shift register.

DO4o

40th bit of the shift register contents is output from
DO4g. The data which was input from Dl is out-
put from this pin with 20 bits’ delay, synchronized
with the clock pulse. By connecting DOg4p to the
next MSM5259GS’s DIy, this LSI is applicable to
a wide screen LCD.

Refer to the application circuit.

DF .
Alternate signal input pin for LCD driving.

» DOT MATRIX LCD DRIVER - MSM5259GS =

® LOAD

The signal for latching the shift register contents
is input from this pin.

When LOAD pin is set at “"H" level, the shift register
contents are transferred to the 40-bit 4-level driver.
When LOAD pin is set at ‘L’ level, the last display
output data (O; ~ Ogp), which was transferred
when LOAD pin was at ““H"’ level, is held.

Vpp. Vss :
Supply voltage pins. Vpp should be 3.0 ~6.0V.
Vgg is a ground pin (Vgg = OV}

Vpp. V2. V3, Vs

Bias supply voltage pins to drive the LCD. Bias
voltage divided by the register is usually used as
supply voltage source.

Refer to the application circuit.

0y ~ 049

Display data output pin which corresponds to each
data bit in the latch.

One of Vpp, Va2, V3 and Vs is selected as a display
driving voltage source according to the combination
of latched data level and DF signal.

(Refer to the truth table below)

Latched data DF Display data output level
oy H Vg
(Selected) L VDD
e H A
{Non-selected) L Vs
Truth Table
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= DOT MATRIX LCD DRIVER - MSM5259GS =

TIME CHART
1/5 bias, 1/16 duty

Frame
signal

LOAD

LATCH
DATA

DF

DF

LOAD

DIl

cp

LATCH
DATA

LOAD

LATCH
DATA

DF

I

feto ot 1o 2o 3o

i n_n J

16 1 oo 253 o

Hole o e bt —dn Lt w L
] 1 T T
iLCD
VoD
VoD _i —‘—.
R3S
e
R3 Vv, = 1
» > a = Vbb-gVico
8 Va &vb B 2
4 R2., Vico Vb = Vpp-—g Vico
[T} v VC
s 3 3
2 R Ve = Vbb—gVLCD
i v va - VootV
R 3V, L d pp -5 ViLcp
Vs - Ve = Vpp-VicD
VR
ViLcp = LCD drivingvoltage
Vss
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= DOT MATRIX LCD DRIVER + MSM5259GS =

LCD DRIVING WAVEFORM
1/5 bias, 1/16 duty

Common
|7—1+2+3 e R TR S
I L r

<
o

L
: vVice

a0
24
ND
ASPAS
< <
o
|‘_

O, Vp
(o] Q \"
ola —né 0, Ye
n 94
0., @€ B— Ve
0.y D—
0,4 —§ D—  Vpp
O Va
O 0, Vp
0,0, 0,0, O Ve
= )

D€

D0
AV AN A

<

o

DO O

Segment —».

1
Vi = Vpp-j3VLcD Va

2
Vi = Vpp-gVLCD

3 o
Vi: * Vpp -3 VLcD Vd

4
Vs = Vpp -y VicD
Vs~ Vobp -Vicp

Common Oj-Segment Oy (o}
{Select waveform) 1 LTLT T 11

Common O3-Segment O,
(Non-setect waveform)

71



ZL

LCD

COM1~16 SEG1~40
Do

MSM6222GS

cpP

DF

Vbp

GND
Vi
vV,
Vs
V,
Vs

0; ~ 040 0O, ~ 040 0, ~ 040
DIy msm D040 DI, lgzssl\ges DO., DI, MSM DO,
cp 5259GS DO”] cp 00,, ] cp 5259GS g
LOAD Dl;, LOAD Di,, LOAD DO,,
—{or DF DF-
VppVssVa Vs Vs [ VooVssV: Vs Vs Vpp Vss Va Vs Vg
W

(48(1021U0D @D SHZTTIWSIN 01 PaIdaUL0D)

1INJ3YI3 NOILVII1ddY TVIIdAL
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The MSM5259GS is applicable to a static LCD by setting V3 and Vs at ground level, connecting V3 10 Vpp and*
inputting COMMON SIGNAL to DF pin.

This sample application circuit below is the case when the MSM5259GS is applied to a 80-bit LCD panel by connect-
ing two MSM5259GS in series.

80 Dot LCD PANEL

COM  S€9i me e e e = Segao S€041 o e e e Segs o
coMm [ _ ]
MSM4069 sy O - mmmmm e — - Oso P LTy p—— Oun
Voo Vbb
32-120Hz — v, IV
Duty 50% v, v,
JuL ., s
COMMON DF MSM5259GS MSM5259GS
DF
SIGNAL
LOAD LoAD
St bh DOso oI,
CLOCK CcpP cP
Jee Vgs(GND) DO;os Diy, pb— VssIGND) DO,, DI;,
LOAD
—JL_

AV1dSIQ J1LVLS HOd 1INJHID NOILVYIITddV TTVIIdAL

= SOESZSWSI - HIAIHA @D XIHLVIN LOa =



OKI semiconductor
MSM5260GS

DOT MATRIX LCD 80 DOT COMMON/SEGMENT DRIVER

GENERAL DESCRIPTION

The OK1 MSM5260 is a dot matrix common/segment LCD driver LS| which is fabricated by low power CMOS metal
gate technology. This LS| consists of 80-bit shift register, 80-bit data latch, 80-bit level shifter and 80-bit 4-level
driver,

It converts serial data, which is received from LCD controller LSI, to parallel data and outputs LCD driving waveform
to LCD.

This LSI can drive a variety of LCD pannel because the bias voltage can be optionally provided from the external
source.

FEATURES

® Supply voltage: 4.5 ~ 5.5V ® Can be used either as common driver or segment
® | CD driving voltage: 8 ~ 18V driver

® Duty 1/1~1/128 ® |nterface with MSM6240GS LCD controller LSI

® Bias voltage can be supplied externally ® 100 pin plastic flat package

PIN CONFIGURATION
(Top View) )

O,
NC
V.\

Vop*

o,

NC

el e e R e R M E EERE

P =
N 2

6350
(l‘)o
199
t9g
96

o
o
©

*Vpp must be supplied to both 40 pin and 97 pin.
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= DOT MATRIX LCD DRIVER - MSM5260GS =

BLOCK DIAGRAM

0, [0 P N 0,4 Os0
1T T
VDDCi T T
Vv, O VpbD
VvV, O 4 Level Driver x 80 t |
Vs OI* Vs
i P
| L’l Level Shifter x 80 I- ;/-D-D_ -
oFg 1 4 |
COM/SEG v
LOAD 80 Bit Latches I §s | ves
| i K
Dli ¢ DOs o
cp .80 Bit Shift Register |
| |

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Limit . Unit
Supply Voltage (1) VDD Ta = 25°C -03~6 v
1 )

Vpp - Vs* Ta = 25°C 0~18 v

Supply Vol
upply Voltage (2) VDD - Vsl Ta = 25°C 0~20 v
Input Voltage V) Ta = 25°C -0.3~Vpp+0.3 v
Storage Temperature Vstg — —55~+150 °c

*1:Vpp>Vy>V3 > Vs
*2 : When a series resistance of more than 4782 is connected as shown below:

VpD
Vi Vpp-Vs
. v
MSM5260GS V3|~ T
Vi—mWA—|—

Vss RS2478 -V

s ”’
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» DOT MATRIX LCD DRIVER - MSM5260GS »

OPERATING RANGE

Parameter Symbol Condition Limit Unit
Supply Voltage (1)*1 Vpp — 45~ 55 \
. Vpp — Vs*! — 8~16 v
Supply Voltage (2)13 -
pRly Voltage 1elez VDD - Vsal —_ 8~18 v
Operating Temperature Top _ —20~+85 °c
*1:Vpp>Vy>V3 >V
*2 : When a series resistance of more than 47§ is connected as shown below:
Vbp v
2 VpD-Vs =—— +v
MsM5260GSs V3 [~ v
v VW
5s RS>47Q r
DB.C. CHARACTERISTICS
(Vpp =5V £10% Ta=—20 ~+85°C)
Parameter Symbol Condition Value Unit
MIN TYP MAX
“H’’ Input Voltage Viy*1! 0.8Vpp - - \%
“L" Input Voltage VviL*! - - 0.2Vpp \
“H'* Input Current hy*! ViH=VDpD - - 1 HA
L’ Input Current h*! ViL=0vVv - - -1 MA
"H’* Output Voltage VoH*? | 1op=-0.4mA Vpp — 0.4 - - v
L' Qutput Voltage V0|_“2 I0=04mA - - 0.4 \Y
Vpp — Vs = 10V
: *4 VDD 5 . _
ON Resistance RON ['Vyy — Vg = 0.25%3 2 k2
. CP=DC
Power Consumption Ipp Vpp — Vs = 18V No load - - 100 HA

*1
*2
*3
*4
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Applicable to LOAD, CP, DT;, DF and COM/SEG pins.

DOg
VN = VDD ~ v

V, =8/9 (Vpp — Vs)

Applicable to O; ~ Ogy display data output pin.

V3= 1/9 (VDD - V5)




= DOT MATRIX LCD DRIVER : MSM5260GS =

SWITCHING CHARACTERISTICS
(Vpp =5V £ 10%, T, =20~85°C. CL = 15,F)

Symbol Conditi Value Unit
ondition i
Parameter ymbo ndi MIN P AR
sepger asp ee . N tPLH
‘H”, “L" Propagation Delay Time — - - 250 ns
Pag. Y tPHL
Max. Clock Frequency fcp Duty = 50% 3.3 - — MHz
Clock Pulse Width tW(CP) — 125 - - ns
LOAD Pulse Width tWiL) — 125 - - ns
Data Set-up Time D) = CP tsetup — 50 - - ns
CP = LOAD Time tcL — 250 - - ns
LOAD —CP Time tLe —_ 0 - - ns
Data Hold Time DI =>CP thold — 50 - - ns
CP Rising/Falling Time tr(CP) _ - - 50 ns
t®(CP)
t
LOAD Rising/Falling Time riL) — - - 1 s
(L)
_T(CP) te(CP)
[ﬂ-— ty(CP) —p) (‘
0.8v
cp K DD
‘O‘ZVDD
thold
o.avm}; :
Dl 0.2Vpp
y,
Doso X
LOAD 0.8Vpp 0.8vVpp
0.2vp 0.2v
twiL) —00
tr(L)

PIN DESCRIPTION

® DI,
The date from the LCD controller LS| is input to
80-bit shift register from DI . (Positive logic)

® DOgo
80th bit of the shift register contents is output
from DOgg. The data which was input from DI
is output from this pin with 80 bits’' delay,
® CpP synchronized with the clock pulse. By connecting

Clock pulse input pin for 80-bit shift register. The
data is shifted to 80-bit latch at the falling edge of
the clock pulse. A data set up time (tsetup) and a
data hold time (th)g) are required between a DI,
signal and a clock pulse.

Clock pulse rising time (t;) and clock pulse falling
time (tf) should be maximum 50 ns respectively.

DOgg with next MSM5260GS’s DI, this LSI is
applicable to a wide screen LCD. Refer to the
application circuit.
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= DOT MATRIX LCD DRIVER - MSM5260GS »
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LOAD

The signal for latching the shift register contents
is input from this pin,

When LOAD pin is set at “'"H’’ level, the shift register
contents are transferred to 80-bit 4-level driver
through 80-bit level shifter.

When LOAD pin is set at low level, the last display
output data (O; ~ Ogg), which was transferred
when LOAD pin was at high level, is held.

® COM/SEG
Selection signal input pin. MSMS5260GS is used
either as common driver or segment driver according
to input signal level at COM/SEG pin.
When this pin is set at high level, MSM5260 is used
as a common driver, while it is used as a row driver
at low level.

The display driving data O; ~ Ogg, which are
determined according to the combination of latched

DF data and DF signal, are shown in the Table 1 below.
Alternate signal input pin for LCD driving.
Latched Display data output level
DF Not
COM/SEG data level (01 ~Ogo) €
High H Vpp Common driver
(Selected) L Vs
H
Low H V3
{Non-selected) L Vs
High H Vs Segment driver
. (Selected) L VoD
Low H Vi
{Non-selected) L Va
Table 1

When MSM5260GS is used as common driver, both
LOAD pin and COM/SEG pin are to be connected
to Vpp. In this case, a bias voltage of common

VpD. Vss
Supply voltage pins. Vpp should be 4.6 ~5.5V:
Vgg is a ground pin (Vgg = OV)

Vpp, V2, V3, Vs

Bias ‘supply voltage pin to drive the LCD. Bias
voltage divided by the register is usually used as
supply voltage source.

Figure 1 shows the case when bias voltage, which
is used to drive the LCD, is obtained by the
voltage disivion by external registers.

0; ~0go

Display data output pins which correspond to the
80-bit latch contents.

One of Vpp, V2, V3 and Vs is selected as a display
driving voltage source according to the combination
of latched data level and DF signal. (Refer to the
time chart and Table 1.)

side’s non-selected level is to be supplied to V,
and V3 pins.

Vpbp
(Common driver) i (Segment driver)
Vpo VDD
2
<R
> MSM
V. 5260GS
<R
MSM
5260GS Vv,
5R
Vs
V, R
Vs Vs
R
Vss Vss

7 r

Contrast adjustment
1/64 duty 1/9 bias

VEE

Figure 1



s DOT MATRIX LCD DRIVER - MSM5260GS =

TIME CHART (COMMON DRIVER)
1/64 duty, 1/9 bias

DI,
Frame signal _,_l___ - __l_] - l l
e JULUUL __JUUUUL____nyyuu
Q, f ] . | ] ] |
Inside |Q, _IL ___!—L__ ..____J l—.
the IC
Vpo
1 -1 -1
o COM/SEG
s LOADVp
OF I - | - DI
—+ CP Vs
- 0,
1
Vbp - - I Y
\ by
Va - I - 1 SR
]
Vo - - i /. ViCD
- - *+0.s V, vV,
> = -
OID Ve e
- - Vss
Ve - - ’l’_ VR
Vg - —
L Ve -- -- ~9~-11V
|‘— 1 frame —O‘
[ Voo _— -
Va - -
Vb - -
o, —_ J—
Ve - .
Vd - -
Ve - -
.
VoD - -
oc I o R
Vp - —_—
- —_ Va = Vpp-1/9VLcp
0,4 -- —_ Vb * Vpp—-2/9V( cD
- —_— Ve = Vpp-7/9V | cp
-- -— V4= Vop-8/9Vicp
Ve - - Ve = Vpp-ViLCD
| Va —- -
Ve - _— Vicp ° LCD driving voltage
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= DOT MATRIX LCD DRIVER - MSM5260GS »

TIME CHART (SEGMENT DRIVER)
1/64 duty, 1/9 bias ’

[roa oo 1 e 2o ofepasfei o2 egisle 1 o2
( LOAD f || f 1 | |

DATA

S O [ R
| >~
| N
] >
i ~
¥ IR

E S
DF | ——— ]
LOAD - T

| LaTcHDATA X __-___ £

: Jos of= 1 o2 —-fed se 1 o2 —ooofe 6 ofe Ve 2
LOAD I I I I I I n I il

LATCH DATA L H - L HoLL L A
)

e TL . T T

,

Voo

Va | [

w o I — |

Ve

Vd

Va=Vpp - 1/9VicD
Vp= Vpp - 2/9V( cp
Ve =Vpp - 7/9Vcn
Vg=Vpp - 8/9V( cp
Ve =VpD - VLCD

b4

po=---f
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= DOT MATRIX LCD DRIVER - MSM5260GS =

APPLICATION CIRCUIT
® STATIC display

+5V
Level Shifter VDD LS LS -v

+5V

COM LCD

30~ 120Hz signal

sy [
Juu Segment [ +5V
ov ouT -v
DATA
w UL D, O, - Cy D04 D, o, Os0 DOso
CLOCK MU’L COM/SEG COM/SEG
o— CP DF LOAD Vpp', v, Vi Vgg l.c»cPDF LOAD Vpp V, V, V,Vsg
L = | | HYH
LOAD . o—
+5V T
- v

The MSM5260GS can make a static drive of a LCD by controlling the supply voltage. So it can be used to drive a
color LCD which requires high driving voltage. The value Vpp ~ Vs must be 18V > Vpp ~ Vs > 5V.

® 1/64 duty, 1/9 bias

LCD

x 64
,—\/ 64 x 240 dots

o1 O1  O4c DOgq I
ct;wsec e 8 8 8
LOAD MSM5260G8 DF f— No.1 No. 2 No. 3
VDD Vi Vs Vs Vss o 0.~ 040 00go o5 <5 pose ooy o oo
S usms260Gs CP MSM5260GS ©  psms20cs
;‘:‘" comssed — ;‘:‘D COMISEG B‘:‘D comseq)
FRE VDD Va Vi® Vs Vsﬂ Voo Vi Vi Vs Vss
oD,
VoD I
Vss Y
cp RE 19
0oV +5v
LIP Ri
FRM
5R
MSM 6240GS, R
R%
LCD Controller { Contrast adjustment
VEE
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OXKI semiconductor
MSM5278GS

DOT MATRIX LCD 64 DOT COMMON DRIVER

GENERAL

The OKI MSM5278GS is a dot matrix LCD’s common driver LS| which is fabricated by low power CMOS metal gate
technotogy. This LS| consists of 64-bit bidirectional shift register, 64-bit level shifter and 64-bit 4-level driver.

This LS| has 64 output pins to be connected to the LCD. By connecting more than two MSM5278GS:s in series, this
LSl is applicable to a wide LCD panel.

This LSI can drive a variety of LCD because the bias voltage, which determines the LCD driving voltage, can be
optionally supplied from the external source.

FEATURES
® Supply voltage: 4.5 ~ 5.5V ® Bias voltage can be supplied externally
® | CD driving voltage: 8 ~ 20V ® 80 pin plastic flat package

® Applicable LCD duty: 1/64 ~1/128
Two chips of the MSM5278GS are required to drive
1/128 duty LCD.

PIN CONFIGURATION

{Top View) 80 Lead Plastic Flat Package

‘0
oo
Be}
g
[y
-0
el
5o

E s
1)
T o
E]
5] o

.w
5] o
[c] o
] o

e

0
] o
2] o
T 0

&=
E
7]
[oz]
& o
E
)
E}
El
E 00

104 25

@ Oun

Fa
.EJ O

i8] ou
] o
E O
E] Os¢
E Oue
73] ou
Z] on
o] o
ko] O
68] 0.
5] o,
] o
] o..

O

=
5

=
3

NC

DF

NC
cpP

£

NC

8
=
B

alElaElElEElEEEE b

(84
k44
£P|

o (7]
Eiz
9p
Ly
k14
6V,
0S5

"o [
: 26
€5
19 E[
g Eg:
LS
=
e
vio [
o [T3]
w0 (3]
:

‘o
‘0
[o]
0
(o]

0
*0
el
‘o
‘o
vig
'o
“ig
"o
tig
o
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= DOT MATRIX LCD DRIVER - MSM5278GS =

BLOCK DIAGRAM

V, ]
V.
64-bit 4-Level Driver Vi
Vi t
VEE VEE
> |
DF 64-bit Leve! Shifter '\;;}ﬁ
> b
SHL } Vss
10, gt;;::ld"ecqonal Shift 1064
cP
Ju 1
Vbp
Vss

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Value Unit
Supply voltage (1) Vb Ta = 25°C -0.3~6 v
Supply voltage (2) Vpp — Vee*! Ta = 25°C 0~22 v
Input voltage V) Ta = 25°C -0.3~Vpp +0.3 v
Storage temperature Ts‘g —_ —-55~+ 150 °c

*1 Vy >V, >Vs > Vgg, V) SVDD

OPERATING RANGE

Parameter Symbol Condition Limits Unit
Supply voltage (1) Vpb . —_ 45~55 Vv
Supply voltage (2) Vpp — VEE*I — 8~20 Vv
Operating temperature Top —_ —20~+85 °c

*1 Vy >V >Vs >Vgg, Vi SVpp
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D.C. CHARACTERISTICS
(VDD = 5V * 10%, Ta = —20 ~+85°C)

Parameter Symbol Condition MIN TYP MAX Unit
“H" Input voltage vig*! —_ 0.8Vpp - - \
“L"” Input voltage TR — - - 0.2Vpp \%
H" Input current hH*! | Vin=VoDp - - 1 A
“L" Input current et [vyL=ov - - -1 HA
“H" Output voltage | Vou*? | 1o = —0.4mA Vpp-0.4 - - \
“L" Output voltage | VoL*? | Ig = 0.4mA - - 0.4 v
ON Resistance Ron*4 Y\?]\?—_\\//gf==012i\\// *3 - 1 2 kS2
Power consumption [Is]s) ?/F,DBESEE = 18V No load - - 100 HA
Input capacitance Cy f=1MHz - 5 - PF

*1 Application to CP, 10y, 104 SHL and DF terminals.
*2 Applicable to 10}, and 1044 terminals.

; 0 1
*3 VN =Vpp~VEE V2 = 1—1 Vpp - VEE), Vs = 77 (VDD — VEE). VDD = Vi
*4 Applicable to Oy ~ Og4 terminals.

SWITCHING CHARACTERISTICS
(VDD = 5V £ 10%, Ty = —20 ~+85°C CL = 16pF)

Parameter Symbol Condition MIN TYP | MAX | Unit
“H'" L' propagation delay time PLH — - - 250 ns
tPHL
Max. clock frequency fep —_ 1 - - MHz
Clock pulse width tw(cP) — 125 - - ns
Data set-up time 10;{10g4)~>CP tsetup — 100 - - ns
Data hold time 10 (10¢4)—>CP thold — 100 - - ns
Clock pulse Rising/Falling time tr(CP) — - — | 50 | ns
t(CP)
t¢{CP) t,{CP)

cp 0.8Vpp 0.8Vpp
} 0.2Vpp
tsetup
.8VpD0.8Vp
10, (10g4) 0.2vp
IPLH
IPHL
s
1064(101 ) >< 0.8Vbp (
Y 0.2vpp
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P{N DESCRIPTION

® 10,, 1044, SHL

10, and 10¢4 are 64-bit bidirectional shift register by the H/L condition of SHL pin. Refer to the table
input/output pins. The shifting direction is selected below.
Shifting . -
SEL direction 101/10¢4 Input/output Pin descr:pnon

The scanning data from the LCD controller LSI
10, Input is input from 10; synchronized with the clock
pulse. *1

>
- 017064 Shift register contents output pin. The data
which was input from 10, is output from 10g4
with 64 bits’ delay, synchronized with the
clock pulse. Refer to the application circuit.

1064 Output

The scanning data from the LCD controller LSI
1064 Input is input from 10 4 synchronized with the clock
pulse. *1

-
H Q4 = 01 Shift register contents output pin. The data
which was input from10g4is output from 10,
with 64 bits’ delay, synchronized with the
clock pulse. Refer to the application circuit.

10} Output

*1 The combination of the scanning data,lO} or 10g4,and thel.CD driving output, O ~ Ogg, is shown in the table

below.
101, 1064 LCD driving output
H Selected level (Vy, VEE)
L Non-selected leve! {V,, Vs)

® CP

Clock pulse input pin for 64-bit bidirectional shift

register, The data is shifted to 64-bit level shifter at . I

the falling edge of the clock pulse. Vobp VoD
® DF } - Vi

Alternate signal input pin for LCD driving. R

Norma! frame inversion signal is input. .

- | Va

® Vpp, Vss R

Supply voltage pins. Vpp should be 4.5 ~ 5.5V. ,_l V,

Vgg is a ground pin. (Vgs = 0V) MSM

7R 5278GS

® V..V, Vs, Vg H Vs

Bias supply voltage pins to drive the LCD. Bias R

voltage divided by the resistance is usually used b—l } Vs

as supply voltage source.

The betlow figure shows the case when bias voltage \ R v

is divided by the resistance. V1 is not necessarily 7}"‘“ EE

ted to Vpp. A
connected to Vpp h— SS
1~ =13V vy, VEE ..., Selected level
Va2, Vs ..... Non-selected level
1/11 Bias, 1/100 Duty

85



= DOT MATRIX LCD DRIVER - MSM5278GS =

The figure below shows the case when bias voltage
is supplied by the Op-Amps. By using Op-Amps,
the bias voltage becomes low impedance and the
power consumption of MSM5278 becomes low.

TVDD
1
\
v, DD
Vv, _D—
MSM5278GS T
Op-Amp voltage foltower
1/11 Bias, 1/100 duty
Vs
VEE
-1 ~ -13V Vss
® 0y ~0g¢4
source according to the combination of the latched

Disptay data output pins which correspond to

64-bit shift register contents. One of Vi, V3, Vs data level and DF signal. (Refer to the truth table

and Vgg is selected as a display driving voltage below.)
DF Latched data level Display data output level (O ~Og4)
L L Va2
L H VEE
H L Vs
H H Vy

Truth table
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TIMING CHART
1/100 duty, 1/11 bias

| Vob
10, —m _r] - [1 Voto
100 ¥ 2 3 © 100 123 100 12 3 4 o W
1
ce LN . ANANN.

[ CP  V; t——
@l T M Im o, |-fo
[ 0. |~o,
Q, (0,) | 1
Inside ! I—r-l—‘—-- -e J_I__

o i I N N
h |

0,
o {064
Qe 0r00) ! | lionVEE[]
—1'—_ _I———--- BHLVss
DF I -a | _,rr
~Vpp (V) i _ Vobp
v — =z *
Vb -- = - 7
- - . R
_ - vVLCD [ - \\;:
0, - - 0,5 *{C 3
-= -- Vico
= 7R EVc
- Oroo ™ Vi R]vd
Ve - - —_ (o7 L
vd == S I Vee R Ve
Ve - -- SHLygg
| 1 frame l 11~ 13V
.
Vpp (Vh). _— -
Va —_— -
Vb - -
0, - -
Ve . -
vd - -
\ Ve —_—— -
-
Vpp(vy) —_ -
v 1 = .
Vb - _
Oioo - == Va = Vpp--1/11 Vi ep
- - Vb=Vpp-2/11 Vi cp
-- - Ve = Vpp— 9/11V [ cp
- - vd=Vpp-10/11Vcp
Ve -= -- Ve =Vpp-VLCD,
Svd -- -
Ve -

—_— VLCD: LCD driving voltage
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® SO8LZSINSW - HIAIHA @O XIHLVYIN 1O =

Vpp+SV
Vgs OV |
o M
Controller
4 4 . 4 Ja }a s
Msm5278 P Do~Ds i~ D,~D, V, ~VEE CP Do~D; V, ~VEE
FRAME Loaf” Be0s v \YSESE | HLoAY T Vs LU LOAD Vss
| TTIECLK SHL LECLK SHL |— —EcLk SHL
LOAD & 10,e el MSMs279 Upp] ] VDD
vee 64 Shifting ER EL  Mmsms279 PRPF—--- —{EL  wmswms279 ER
o shl 10, DF L_IoF o 0 —poF
OF 7 22 | Enabl o ol bt x8 O~ —-—~--0r
v, ~vee nable  L—p—————= 1 x8 = Lp————
4 direction [ ————————— l l_ ‘J
ECLK = [ SEG1 SEGB0 SEG81 SEG160 SEGS61 SEG640
Vss
= TR, = 640 x 100 1/100 Duty
7V vee | 100
cp , LCD PANEL (640 x 200)
Voo O . 64100
vss 10,
D, ~D(UP) =L
o A 5 e SEGB41 SEG720 SEG721 SEG800 SEG1201 SEG1280
4 _ Enable | _ __ _ ___ e -
D, ~D3{DOWN} 3';0 6 ' f direction f -[ o x8 1 i—
4 Hvss. 1o, J o lpmmean O Oso o _____ O FO'"'———-—O'
Fell Shifting f 1 OF  msms279 EL MSM5279 EL
AV ~vee ER  girection S ER VoD --- —ER vod
5 1 JecLK MSM5279 SHL =1 —— ECLK SHL =17 —ECLK SHL|
LOA vss ] LOAD Vss 1] Loan, wes
Voo MSM5278 -85, -0, v, ~veE P Da~Ds V,~VEE cPDo~D;y Vi~VEE
W 4 4 ra 4 4 fa
—it
R}V,
:R : Vi
V.
ZR{ Vi ] N
i =z
(R VEE) s




OXKI semiconductor
MSM5279GS

DOT MATRIX LCD 80 DOT SEGMENT DRIVER

GENERAL

The OKI MSM5279GS is a dot matrix LCD’s segment driver LS| which is fabricated by CMOS low power metal gate
technology. This LS| consists of 80-bit bidirectional shift register, 80-bit latch, 80-bit level shifter and 80-bit 4-level

driver.

It receives the display driving data, which consists of 4-bit paralle!, from the LCD controller LSI, then output the
LCD driving waveform to the LCD'.

The MSM5279GS has the power down function which enables the MSM5279GS’s power consumption low.

The MSM5279GS can drive a variety of LCD panel because the bias voltage, which determines the LCD driving
voltage, can be optionally supplied from the external source.

FEATURES

® Supply voltage: 4.5 ~ 5.5V ® 4.bit paralle! data processing

® | CD driving voltage: 8 ~ 20V ® Can be interfaced with the MSM6255GS,
® Applicable LCD duty: 1/8 ~1/128 MSM6265GS, LCD controller LSI

® Bias voltage can be supplied externally ® 100 pin plastic flat package

® Power down function

PIN CONFIGURATION

(Top View)
PLLP9P90 999090 0000000000000 0 000
AEARAREERARARRARAR ARERRAR ARRR AR
ER Os0

ECLK

Loap [ag Q

i E|518/5131313[31318|IS18|2| 13I8 E1= SIS 121E|812 SIS IEIEIE

Q00000000 O0CCODO0O0O0OO0OO0O0ODOO0OO0OOO0O0O OO0 O
Eavab-dh g G B I g i g S G N I I I I IV I I
z ® € © - WL s s> u o x & &

HRERRARFFAFRREAREAM

el Bl el EllE ke B E

g
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= DOT MATRIX LCD DRIVER - MSM5279GS =

BLOCK DIAGRAM

0, O, 079 Ogo
V| | |
Vi O—e
V4 $__’ 80-bit 4-Level Driver A\
| }
VEE
| VEE
! . ﬁ
DF  O— 80-bit Level Shifter
I Vpbp
(]
I {} t 1
v
LOAool_’d 80 bit Latch (Edge trigger by D-F/F) SS
1
Dy O—
Dy O—
D; O—= 4-bit x 20 Bidirectional Shift Register {? SHL
D
3 CI)—— O Voo
I
SHIFT cpP
T cr O0—ed ] OI vss
EL Q== pD* - O ER
ECLK O—wg |
I |
g
*P.D; Power Down
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Limits Unit
Supply voltage (1) Vbp Ta = 25°C -03~6 v
Supply voltage (2) VoD - Veg*1 T, = 25°C 0~22 v
Input voltage V) Ta= 25C —03~Vpp+03 v
Storage temperature Tstg — —55~+ 150 °c

*1 V) >V3>Va>Vge vV, £VDD

20




OPERATING RANGE

» DOT MATRIX LCD DRIVER - MSM5279GS =

Parameter Symbol Condition Limits Unit
Supply voltage (1) Vpo — 45~55 \
Supply voltage (2} Vop - VEg*! —_ 8~20 Y]
Operating temperature Top —_ —20~+85 “c
*1 Vy>V3>Vq>VEe, V) S VD,D
DC CHARACTERISTICS
(VDD =5V £ 10%, Ta = —20 ~+85°C)
Parameter Symbol Condition MIN TYP | MAX | Unit
""H" Input voltage Vin*! — 08Vpp| - - A
"L Input voltage V“_"l — - —— {0.2vpp| V
“H" Input current hu*! | Vin=VpDp - - 1 HA
L' Input current hie*! | VL =ov - - -1 UA
*’H'" Qutput voltage VoH*? | lIo=-0.2mA Vg?‘_v — - Vv
L’ Qutput voltage voL*? | lg=0.2mA - - 0.4 v
Vpp — VEg = 18V
ON resistance Ron*? |VN -Vo |= 0.25v - 2 4 kQ2
Stand-by current consumption IppSBY 3;[:) 1_N\I;::E =18V, No load*5 - - 200 MA
. CP=1MHz
Current consumption {1) IDD1 VDD — VEE = 18V, No load*® = - 4 mA
CP =1MHz
: —- — +
Current consumption (2) ly VDD — VEE = 18V, No load*7 +100 MHA
Input capacitance C f=1MHz - 5 - PF

*1 Applicable to LOAD, CP, Dy ~Dj3, ECLK, EL, ER, SHL, DF terminals.

*2 Applicable to EL., ER terminals.

: 9 9
*3 VN=Vpp~Vgg V3= F(VDD_VEE)' Vv, = ﬁ(VDD—VEE)' Vpp = V1.

*4 Applicable to O3 ~ Ogg terminals.

*5 Display data 1010 — DF = 40Hz, Current from Vpp to Vgg when the display data is not processing.
*6 Display data 1010 — DF = 40Hz, Current from Vpp to Vgg when the display data is processing.
*7 Display data 1010 — DF = 40Hz, Current on Vy, V3, V4 and Vg terminals,
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SWITCHING CHARACTERISTICS

(Vpp =5V £10%, Ta= —20 ~+85°C CL = 15pF)

Parameter Symbol Conditions MIN TYP | MAX | Unit
; . tPLH,
‘‘H'", L' propagation delay time — - - 250 ns
9 PHL
MAX. clock frequency fep DUTY = 50% 3 - - MHz
CP ELCK pulse width tw —_ 125 - - ns
Load pulse width twiL) —_ 125 - - ns
Data set-up time tsetup — 100 - ns
CP > LOAD time tcL —_ 250 — - ns
LOAD —>CP time tLe — 0 - - ns
Data hold time CP —>Dg ~ D3, ECLK > LOAD thold — 100 - - ns
CIoci( pulse Rising/Falling time :; —_ - - 50 ns
. f : (L)
Ise R n r — - -
Load pulse Rising/Falling time (L) 1 s
CP > ECLK time 1cE — 0 — . ns
ECLK —*CP time teC — 150 - - ns
t
i tw tw L ¥
cp 0.8Vpp 0.8Vpp )-& .8Vpp 0.8VD[>~&
- 0.2VpD +#~0.2Vpp §0-2VDD
tsetup . , thold tsetup ,_thold
- 8 08 0.8 08
Dy ~ D3 Vpp VbD rVDD Vbo
0.2 tcL .2 0.2
VoD M) "tce Voo | Vop
r
tr | w
3 t
0.8Vpp 0.8Vpp X EC
ECLK
—+-10.2Vpp t - 0.2Vpp
t (L) | |lsetup thold (L)
=\ e
8
LO.BVDD twiL) Q/DD
LOAD, ERIEL) 0.2Vpp X.0-2VDD
(Input) PPLH
PHL
- 0.8Vpp
EL(ER) 0.2vop
{Output) F
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POWER DOWN FUNCTION

When more than two MSM5279GSs are being connected in series, cascade connection, power down function of
MSM5279GS can be utilized using the ENABLE F/F (flip flop circuit) in individual MSM5279GSs. (Regarding
the internal circuit configuration of MSM5279GS, refer to the figure below.) The display data is processed only in
the MSM5279GS, the ENABLE F/F of which is being activated by setting its ER and EL at high level, while the
display data is not processed in the MSM5279GS, the ENABLE F/F of which is not being activated and the low
power consumption condition (Ipp SBY) is being held. The activated condition of this ENABLE F/F is being shifted
to next MSM5279GS one after another so that the ENABLE F/F of only one MSM5279GS out of the cascade
connected MSM5279GSs should be being activated.

4-bit x 20
SHIFT CP

cp

ENABLE F/F
D Q

EL

ECLK b E F/F}

SHL Internal circuit

configuration of MSM5279

LOAD
(15t MSM5279GS’s EL) | ] I m_
cp J_I_r—l_f_l.]_l_'lﬂ_l_l_l_L AU Ty | Ny I e 8
Ecbk v I B | S sy
E F/FIER) I 15 : | (I
1s§M52 1 2 19 20 1
MSM5279GS - Y sweter [ PN LT e
E F/FIEL) | 1 ]
2nd f /
eM5279GS E FIF{ER) J L
[ 1 2 19 20
SHIFT CP “L Yy [
SHL = “"H"* (EL = Input ER = Qutput)

First MSM5279GS’s ER should be
connected to second MSM5279GS’s EL

Timing chart when MSM5279GS’s are connected in series (cascade connection)
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PIN DESCRIPTION

® ER,EL

Pin Input/Output SHL Description

ER Input L Input pin to ENABLE F/F of MSM5279GS.

EL Output Output pin of ENABLE F/F. EL is connected to next MSM5279GS’s ER
P when MSM5279GSs are connected in series {cascade connection).

EL Input " Input pin to ENABLE F/F of MSM5279GS.

ER Output Output pin of ENABLE F/F. ER is connected to next MSM5279GS's EL
s when MSM5279GSs are connected in series (cascade connection).

ELCK

Clock pulse input pin for ENABLE F/F. The active
condition of ENABLE F/F is shifted to next
MSM5279GS’s ENABLE F/F at the falling edge
of the clock pulse. ELCK is required every 20
CP. {Clock Pulse).

ce

Clock pulse input pin for the 4-bit parallel shift

register. The data is shifted to 80-bit latch at the

falling edge of the clock pulse. The clock pulse,
which was input when the ENABLE F/F is not
active condition, is invalid.

SHL

ER and EL can be used as either input pin or output
pin according to the H/L condition of SHL. The
shifting direction of each data, Do ~ D3, the Input/
Output condition of ER and EL and the H/L
condition of SHL are described in the table below.

SHL ER EL

Shifting direction

Dy = 0}
D; 2 0

- O
- 04

— Ony
> O7g

L Input

Output

- 03
- 0,4

> 07 — Oy
> 0g — Ogo

Output

Input

~ Ogo
= O79
= O1s
> Oy

= 096 — 04
= 075 — 03
> 094 — 02
03 — 0y

® Dy, D;,D2, D3

T

T

Data input pins for 4-bit parallel shift register and
it is input synchronized with the clock pulse. The

end data start data

combination of Do ~ Dj3 level, DF signal, display
data output level and the display on the LCD panel
is described on the table below.

Dg ~Dj DF Display data output level Display on the LCD
L L V3 OFF
H L Vi ON
L H Vs OFF
H H VEE ON
® LOAD When more than two MSM5279GSs are connected

The signal for latching the shift register contents
is input from this pin. When LOAD pin is set at
"H’" level, the shift register contents are transferred
to 80-bit latch at the falling edge of the LOAD pulse.

in series, cascade connection, the first MSM5279GS's
EL terminal (when SHL = “H”) or ER terminal
(when SHL = “L") should be connected with first’
MSM5279GS’'s LOAD terminal.



DF
Alternate signal input pin for LCD driving. Frame
inversion signal is input to this terminal.

Vpp. Vss
Supply voltage pins. Vpp should be 4.5 ~ 5.5V.

Vgg is a ground pin {Vgg = OV)

s DOT MATRIX LCD DRIVER : MSM5279GS =

® V,,V3, V4, VEE
Bias supply voltage pin to drive the LCD. Bias
voltage divided by the resistance is usually used
as supply voltage source. The figure below shows
the case when bias voltage, which determines the
LCD driving voltage, is supplied from the external
source. V; is not necessarily connected with Vpp.

VpD l
t VpD
_Il V)
R MSM
—| Vv, 5279GS
R
— | Vi V, VEE.— Selecting leve!
7R
. § V3, Va4 — Non-selecting level
—} Va
R
>—| Vs
R v 1/11 Bias, 1/100 Duty
- EE
Vss
4 7;7
-11~-13Vv

The figure below shows the case when the bias
voltage is supplied by wusing Ope-Amps, which
enables the bias source low impedance and low
power consumption.

—>—

Ope-Amp voltage follower

1/11 Bias, 1/100 Duty

{ voo
]
v, Vpb
;R MSM
V2 5279GS
R
\Y
7R 3
V4
R
D
RS
.,-—-D—— v
VR EE
Vss
1~ 13V A

0; ~0g

Display data output pin which corresponds to the
respective latch contents. One of V,;, V3, V4

and Vgg is selected as a display driving voltage

source according to the combination of the latched

data level and DF signal. (Refer to the truth table
on the right).

DF Latched data Display data output level
L L V3

L H Vy

H L Vg

H H VEE

Truth table
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TIME CHART
1/100 duty, 1/11 Bias

(LoaD

1000} 1 =f=2 -~ =100 = 1 =2 ofe 100uf- 1 o2 -

Interface with MSM6255GS

- nnn._ __nn n J_n_n
V
LATCH — — %
oaa XXX 00
|
L R
~ N Vi
I - W,
| N -JLoaD
~
{ ~ 4 3{Dy™Dy
- N L
OF —L_._*__ ______ Y -{cp
LOAD Vs
n n o,
1
T ' !
1 [
CcP 1 .
uru e LJL[ LT .
LATCH DATA X X VEE
--=- SHL
v
f100 ot 1 = 2 == fet00ete 1t 2--- fr100 12 I
(LoaD N n M n n_n n
i ) ; ; —11~-13v
LATCH DATA L H oL L w o L Ho|L
(0} !
Lo [ A e R E
]
| |
Vpo(Vi} ! —_
va [
t t 1 Va=vpp-1/11 Vi cp
vb : t
t 4 Vb=Vpp-2/11 Vi co
I }
| | Vico
0, T T
1
| |
: ] Ve=Vpp-9/11 Vi cp
]
Ve ] } Vd=vpp-10/11 Vi cp
il
\ vd j | Ve=Vpp-VLcD
Ve —
0~ Dy l l i l |
18 19 20 1 2
cp
First MSM5279GS's |
ER input
SHL="L" (MSM5279GS's load signal} \\ !
ECLK I 2l I
|
First MSM5279GS's EL output 1
Next MSM5279GS’s ER input i
Next MSM5279GS'’s
EL output //
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L6

Vpp + 5V -
Vss ov oz
* T
Controller } J _I j
4 4 }4 4 14 4
MSM5278 oAl Do ~D3 ViVEE LoaBP 003 ViVEE Loﬁg Do~D3 Vi~VEE
FRAME vss | vss | Vss
| ecik ECLK —ECLK SHL
oA TP10:4 MSM5279  SHL | SHL |—1
LOAD v 64 EL  Shifting Vbp EL  mswms2ze VDR F—--- —EL  msmsazg VDD
._‘s/g 10, oF, direction ER T L—o¢ ER DF ER
----- . 0)=-—-—--0 0y -=—=--
DF '—'_‘BF""V Enable L <-___ — {n x 8 = Osa
4 o] || — L "7 direction " - T
Vpp ¢* SEG1 SEG80 SEG81 SEG160 SEG561 SEG640
ECLK HYs 36
s[.)Ff 640x 100 1/100 Duty
2 Wi~V 100
cp = LCD PANEL {640 x 200)
Osa ka
Vv
VES o, 2%
Do ~D3(UP) HSHL
a DF SEG641 SEG720 SEG721 SEG800 SEG1201 SEG1280
T 1 1 1
o --- Enable ity x8 iabeiiebetuiei
Dg~D3 (DOWN) N L\VESD B6 1 djrection [ O80 ____ _ [Sh Osoe____0O1
SHL /" MSM5279 ¢ MSM5279
r-v‘—A DF~V —ER direction \E/IE)D ER Voo e Voo
 — ECL — —
T F—ECLK MSM5279 snL F K hi Eg:’; sHL
MSM5278 LO. SS LOAD Ss
VoD 1-9%Poo~;s vi~vEE M__cp Dg~D3 V,~VEg ]_ Cp D™Dy Vi ~VE
H Vi J 4 4 4 4 4 4
piva
v
—if 2
=‘[rR Vg
(RE Vs p. p. -
R Vee -
i

v

11NJYHID NOILVYIITddV

= SO6LZSWSIN - HIAIHA @I XIH1VIN LOg =
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OKI semiconductor
MSM6222B-01GS

DOT MATRIX LCD CONTROLLER WITH 16 DOT COMMON DRIVER AND 40
DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The OKI MSM6222B-01GS is a dot matrix LCD controller which is fabricated by low power CMOS silicon gate tech-
nology. In combination with 4-bit/8-bit microcontroller, character display on the dot matrix character type LCD can
be effected. This LSI consists of 16 dot COMMON driver, 40 dot SEGMENT driver, DISPLAY RAM, character
generator RAM, character generator ROM and control circuit.

Max. 80 characters’ display can be controlled by MSM6222B-01GS by using together with the MSM5259GS.

The OKI MSM6222B-01GS has the same performance as HD44780. There is, however, slight differences between
these two devices as described in the table on page 101.

MSM6222B has l.ROM area for character code that can be programmed by custom mask. -01GS is the standard version
with 160 characters, with small letter font 6 X 7, and 32 characters, with capital letter font 5 X 10, in this ROM area.

FEATURES

® Easy interface with an 8-bit or 4-bit microcontroller. ® Character patterns can be programmable by CG

® Dot matrix LCD controller/driver for small letter RAM. (Small letter font: 8 kinds, 5 X 8 dots, Capital
font (6 X 7 dots) or capital letter font (5 X 10 dots). letter font: 4 kinds, 5 X 11 dots).

® Automatic power ON reset. ® Oscillation circuit for external register or ceramic

® COMMON signal drivers (16) and SEGMENT signal resonator.
drivers (40). ® 1/8 duty (1 line; 5 X 7 dots + cursor}, 1/11 duty

® Control up to 80 characters when used in combina- {1 line; 5 X 10 dots + cursor), or 1/16 duty (2 lines;
tion with MSM5259GS, 5 X 7 dots + cursor), selectable,

® Character generator ROM for 160 characters with ® (Clear display even in case of 1/5 bias, 3.0V LCD
small letter font (5 X 7 dots) and 32 characters driving voltage.

with capital letter font (5 X 10 dots).
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PIN CONFIGURATION

(Top View)
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€2 ] secay

COM 15
COM 14
com 13
com 11
coMm 10
CoM 8
coM7
coMS5
coma
COM 3

e 1 secao
571 comie
o7 1
&0 7]
55 )
=1 comr2
|
|
55 1 comg
54 ]
53 1]
521 coms
s ]
o]
a1
s 1
]

COM 2

COM 1
DB7?

e ] oee

0B Y
ve 4
o83
DB 2

rxy

a3 )

3

seG3s [B5 ] ) [0 ] o081
SEG37 [ =23 uvso
seG36 [BT ] O e ¢
2 =
z::i & 36 ] zsw
SEG33 [T 5] oo
sec32 (| T
SEG31 72 3T voo
SEG 30 32 cr
SEG 29 74 3t ] o
seG28 [T5 ] 0] v,
SEG27  [75 ] 9] v,
sEG26 ] F2g 1 v
sec2s (28] | 25 ] v
seG2a (18] @ 1 v
sec23 3] ] ) ”,:7_5—1 osc2
Sttt iiioscoooactastinszes
PRI R - R - R S R R R S R R M B C A )
Item HD44780 MSM6222B-01GS
LCD driving voltage
1/4 bias 3.0~ 11.0(V) 3.0~8.0 (V)
1/5 bias 46~11.0(V) 3.0~8.0(V)

Bus interface speed
with CPU

1 MHz (1000 ns)

1.5 MHz (667 ns)

Signal rising/falling time is quite
fast. So, the conduction between
lines of the PCB and the cable
assignment are very important.

The increment and
decrement of the
address counter in
writing/reading the
data to/from the
CGRAM/DDRAM.

The address counter is incre-
mented or decremented 6 ¢ sec
(when fo5c = 2560 KHZ) after
the busy condition is released.
(Period of busy condition is
40 us)

So, the data cannot be written
into/read out from the RAM
for 6 usec after the busy
condition was over.

The address counter is incre-
mented or decremented during
the busy condition.

So, data can be written into/
read out from the RAM immedi-
ately after the busy condition
was over.
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ABSOLUTE MAXIMUM RATING

# DOT MATRIX LCD CONTROLLER - MSM6222B-01GS =

Parameter Symbol Condition Value Unit A{’;?iiﬁ?f;'."
Supply voltage VDD T, = 25°C —03~+7.0 vV | Vob — gND
Supply voltage for Vy,V,,V;3 T, = 25°C Vpp — 9.0~ v Vi,V2, V3
LCD displaying Va, Vs Vpp +0.3 Vs, Vs

o R/W, RS, E,
Input voltage VIN Ta=25C -0.3~Vpp + 0.3 \ DBy ~DB,
0sc1
Permissible loss Pp —_ 500 mwW —
Storage temperature Tstg —_— —55~+125 °c o
Operating temperature Topr — —20 ~+75 °c —
OPERATING RANGE
Parameter Symbol Condition Value Unit Applicable
Supply voltage Vpp - 45~55 \ VpD
voo-Vs© | 1/abias g 30~8.0 v
LCD driving voltage (Viep) VDD, Vs
1/5 bias () 3.0~8.0 \
Operating temperature Topr - —20~+75 °c -

(1) This voltage should be applied to Vpp — V5.

Voltage applicable to V1, V4, V3 and V4 are as follows.
Vi =Vpp —1/4{Vpp — Vs)

V3 =V3=Vpp— 1/2 (VDD - Vs)
V4 =Vpp —3/4 (Vpp — Vs)

Vi =Vpp - 1/5(Vpp — Vs)

V,; =Vpp —2/5 (Vpp — Vs)

V3 =Vpp —3/5(Vpp — Vs)

V4 =Vpp —4/5(Vpp - Vs)

(2)

(3)
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DC CHARACTERISTICS
(VDD = 4.5 ~5.5V, Ty =—20~+75°C)

Parameter Symbol Condition MIN TYP MAX Unit Applicable terminal

“H* input
\ - 2.2 - \4 v
voltage IH1 D R/W, RS, E,
“L" input - DBo ~ Dby
voltage ViLt 0.3 0.6 v
“H" input
voltage ViHz - Vob-10| - VpD v
osc1

“L" input
voltage ViL2 - —-0.3 1.0 \
“H' output _ _
voltage VoH1 |lo=-0.205mA 24 \

L DBg ~ DB,
“L" output

v = 0. - - 4

voltage oLt [lo= 0.4mA 0. \
“"H’* output - _
voltage VoH2 [lo=—-40uA 0.9Vpp \ Do, CP. L,
ey 0 DC, 0SC2

L' output _ '
voltage VoL2 |lo=40uA - 0.1Vpp \
COM voltage 1o = £ 501A _
arop ve |9 5 2.9 v COM; ~COMyg
SEG voltage Io = £ 50uA -
drop Vg Note 1 - 3.8 \ SEG; ~SEGap
Input leak | Vin = 0V - - -1 HA E
current L VIN = VDD - - 1 HA
“L" input | Vpp = 5.0V —-50 —125 —250 UA R/W, RS
current IL lvin=ov -30 -925 | —-185 uA DBo ~ DB,
“H* input _
current o |ViN=VDD - - 2 HA
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Parameter Symbol Condition MIN TYP MAX Unit Applicable terminal
Vpp = 5.0V
E =L level
registor oscillator
Current = 270KHz
consumption Ibp, R/W, RS, and - 0.35 06 mA VDD
(1) DBg ic OB
are open.
Output terminals
are all no load.
See Note 2.
Vpp =5V, cera-
mic oscillator.
fosc = 250 KHz.
Current Eisin "L level.
. R/W, RS, and
}:;))nsumptlon 1pD2 DBy to DB+ are - 0.55 0.8 mA VpD
open. Output
terminals are all
no load.
See Note 2.
R¢ clock fosc _ 5 0sc1
oscillation Ri=91KQx 2% o0 300 380 | KHz 052
Note 3
frequency
Clock input fIN OSC 2 is open. 150 250 380 KHz osc1
frequency Input from OSC1
Input clock
duty fputy | Nate4d 45 50 55 % 0OscC1
Input clock _
rise time tfr Note 5 0.2 MS osc1
Input clock _ _
fall time tif Note 5 0.2 us 0sc1
Ceramic filter fosc |Rf=1M%, 245 250 255 KHz 0sc1
oscillation Ci=C; 0sc2
frequency =680 PF,
Rd = 3.3 K,
and ceramic
filter CS8250A.
See Note 6.
LCD driving Vicp | Refer to the VpD — Vs
bias input interface between 4.0 8.0 v potential .
voltage LCD and
MSM5839GS.
(Note 1)  Applied to the voltage drop (V¢) occuring from terminals Vpp, V1, V4, and Vs to each COMMON

(Note 2)

terminal (COM1 to COM16) when 50 UA is flown in or out to and from all COM and SEG terminals,
and also to voltage drop (Vg) occurring from terminals Vpp, V2, V3, and Vs to each SEG terminal
(SEG1 to SEGA40).

When output level is at Vpp, V}, or V5 level, 50 pA is flown out, while 50 uA is flown in when the
output level is at V3, V4 or Vs level.

This occurs when 5V or =56V is input to Vpp, V1, and V3 or to V,, Vg4, and Vs, respectively,

Applied to the current value flown in terminal Vpp when power is input as follows:
Vpp =5V, GND =0V, V| =3.4V,V, =18V,V3=0.2V,V4=-14V,and V, = —3V.
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(Note 3)
0sc1 Ri=91K§2+ 2%
R
0SC2
Minimum wiring is recommended between OSC 1 and R¢ and
between OSC 2 and Ry.
{Note 4)
tHw hw
Applied to pulse input
from OSC 1.
Vob/2
fin
waveform
fDuty = tHw/{tqw + tLw) x 100 (%)
(Note 5)

Applied to pulse
input from OSC 1,

(Note 6)

c1

0SC 1

Ry Ceramic filter

0sc 2
Rg C2

Ceramic filter : CSB250D (MURATA SEISAKUSHO Works)
Rf : 1M * 10%
C1=C2 : 680pF £ 10%
Rd : 3.3KQ * 5%
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(Note) Input the voltage listed in the table below to V; — Vs:

N (LCD line
number) 1-line mode 2-line mode
Terminal
VLCD VLCD
Vi Voo - —— VoD~ —%
VLCD 2vVLCD
Va Voo - —, Vbbo- T =
VLCD 3VLCD
V3 Voo~ —5— Vob-~—5
3VLCD 4VLCD
Vq Voo —~—3— Voo - —5 —
Vs Voo - VicDp Vpp - Vicop

VLCD is the LCD driving voltage. (For N {(LCD line number), refer to the initial set of the instruction code.)

INPUT/QUTPUT CIRCUIT

= DOT MATRIX LCD CONTROLLER - MSM6222B-01GS =

Vbp

Applied to terminal E.

nr

Applied to DBy — DB1.

Vbp Vpp

Applied to terminals R/W

and RS.

e

Applied to DO, CP, L,

VoD VoD
r‘lé | P
° he;
N
Vpb
P CONTROL
:ﬂ: DATA
N

H%N

and DF.

O
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PIN DESCRIPTION

Terminal Name Function

R/W Read/write selection input terminal.
“H’: Read,and “"L": Write

RS Register selection input terminal.
“H’': Data register, and ‘‘L'": Instruction register

E Input terminal for data input/output between CPU and MSM6222B-01GS and for
instruction register activation.

DBy ~ DB, Input/output terminal for data send/receive between CPU and MSM6222B-01GS

0SC1, 0SC2 Clock oscillating terminal required for internal operation upon receipt of the LCD drive
signal and CPU instruction.

COM; ~COM;¢ LCD COMMON signal output terminal.

SEG1 ~SEGj9 LCD SEGMENT signal output terminal.

DO Output terminal to be connected to MSM5259GS to expend the number of
characters to be displayed.

CcP Clock output terminal used when DO terminal data output shifts the inside of
MSM5259GS.

L Clock output terminal for the serially transfered data to be latched to MSM5259GS.

DF The alternating signal (DF, display frequency) output pin.

VpD Power supply pin.

GND Ground pin.

Vi ~Vs Bias voltage input pin to drive the LCD.
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FUNCTIONAL DESCRIPTION

1.

2.

Instruction Register (IR) and
Data Register (DR)

These two registers are selected by the register
selector (RS) terminal.

The DR is selected when the ““H’’ level is input and
IR when the L'’ level is input.

The IR is used to store the address code and
instruction code of the display data RAM (DD
RAM) or character generator RM (CG RAM).

The IR can be written into, but not be read out by
the microcontroller (or CPU).

The DR is used to write into/read out the data to/
from the DD RAM or CGRAM.

The data written to DR by the CPU is automatically
written to the DD RAM or CG RAM as an internal
operation.

» DOT MATRIX LCD CONTROLLER *+ MSM6222B-01GS =

When an address code is written to IR, the data (of
the specified address) is automatically transferred
from the DD RAM or CG RAM to the DR. By
having the CPU subsequently read the DR (from
the ‘DR data), it is possible to verify DD RAM or
CG RAM data.

After the writing of DR by the CPU, the DD RAM
or CG RAM of the next address is selected to be
ready for the next CPU writing.

Likewise, after the reading out of DR by the CPU,
DD RAM or CG RAM data is read out by the DR
to be ready for the next CPU reading.

Write/read to and from both registers is carried out
by the READ/WRITE (R/W)} terminal.

Table 1 Register and R/W terminals function table

R/W RS Function
L L IR write
H L Read of busy flag (BF) and address counter (ADC)
L H DR write
H H DR read

Busy Flag (BF)

When the busy flgag output is at “H", it indicates
that the MSM6222B-01GS is engaged in internal
operation.

When the busy flag is at "H* level, any new instruc-
tion is ignored.

When R/W = ““H" and RS = *"L", the busy flag is
output from DB7.

New instruction should be input when BF is “L"
level.

When the busy flag is set to ‘’H", the output code
of the address counter {(ADC) cannot be fixed.

Address Counter (ADC)

The address counter (ADC) allocates the address
for the DD RAM and CG RAM write/read and also
for the cursor display.

When the instruction code for a DD- RAM address
or CG RAM address setting is input to IR, after

deciding whether it is DD RAM or CG RAM, the
address code is transferred from IR to ADC. After
writing (reading) the display data to (from) the
DD RAM or CG RAM, the ADC increments (decre-
ments) by 1 as its internal operation.

The data of the ADC is output to DBO — DB6 under
the conditions that R/W = “H”, RS = L, and BF =
L.

Timing Generator Circuit

This circuit is used to generate timing signals to
activate internal operations upon receipt of CPU
instruction and also from such internal circuits as
the DD RAM, CG RAM, and CG ROM.

It is so designed that the internal operation caused
by accessing from the CPU will not interfere with
the internal operation caused by LCD display.
Consequently, when data is written from the CPU
to DD RAM no ill effect, e.g., flickering occurs in
other than the display area where the data is written.
In addition, the circuit generates the transfer signal
to MSM5259GS for display character expansion.
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5. Display Data RAM (DD RAM)

This RAM is used to store display data of 8-bit
character codes (see Table 2).
DD RAM address corresponds to the display posit-
tion of the LCD. The coordination between the two
is described in the following.

DD RAM address {set to ADC) is expressed in hexadecimal notation as shown below:
DBg /"—_\_—// DBO

ADC MSB LSB
Hexadecimal notation Hexadecimal notation
(Example)
When DD RAM L H L H L H L
address is 2A

(1) Coordination between address and display position in the 1-line display mode

First
digit 2 3 4 5 79 80 <—— Display position

| OO—I 01 ! 02 I 03\| 04 '/\_/ ,4E |4F4— DD RAM address (hex.)

MsB LSB

® When the MSM6222B-01GS is used alone, 8 characters max, can be displayed from the first digit to the eighth
digit.
First
digit 2 3 4 5

6 7 8
|ﬁ)|01|02|03[o4|05|os|o7|

When the display is shifted by instruction, the coordination between the LCD display position and the DD RAM
address changes as shown below:

First
Oisplay GGt 2 3 4 5 6 71 8
shifted |4F|oo|01|02|03|04|05|06|
to right)

First
{Display digit 2 3 4 5 6 7 8
shifted |01]oz|03|o4|05|06|o7108|
to left)
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® When the MSM6222GS is used with one MSM5259GS, 16 characters max. can be displayed from the first digit
to the sixteenth digit as shown betow:

First
digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

IJO|01l02|03|04|05|06|07|08IOQIOAIOB'OCIODIOEIOF'

¥ —

MSM6222B-01GS display MSM5259GS disptay

When the display is shifted by instruction, the coordination between the LCD display and DD RAM address
changes as shown below:

First
digt 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

(Display shifted to right) 4aF lOO ‘ o I 02 I 03 I 04 I 05 | 06 I 07 I 08 | 09 |0A 0B | oc IOD lOE

. s
v v

MSM6222B-01GS display MSM5259GS display

- N

(Display shifted to left) | 01 102 l 03 | 04 I 05 | 06 [07 l 08 I 09 | 0A I 0B | oc | [¢]0] | O0E [OF 10

® Since the MSM6222B-01GS has a DD RAM capacity for 80 characters, max. 9 pieces of MSM5259GS can be
connected to MSM6222B-01GS so that 80 characters can be displayed.

First
digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 73 74 75 76 77 78 79 80

[30'01l02|03|04|05|06|07|08|09|0A|08|OC|0D|0E|0F|10|11 |r\/|42l49|4AI4Bl4C|4D|4El4F|

« e N s
~ v

MSM6222B-01GS display MSM5259GS (1) display MSM5259GS (2) MSM5259GS (9) display
— (8) display
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(2) Coordination between address and display position in the 2-line display mode

First

digit 2 3 4 5 39 40 «—— Display position
First line 00 01 02 03 04 26 27*7— DD RAM address (hex.)
Second line 40 41 42 43 44 66 67 «

{Note) Note that the last address of the first line is not consecutive to the head address of the second line.

® When MSM6222B-01GS is ued alone, 16 characters (8 characters x 2 lines) max. can be displayed from the first
digit to the eight digit.

First
digit 2 3 4 5 6 7 8
First line 00 01 02 03 04 05 06 07

Second line 40 a1 42 43 44 45 46 a7

When the display is shifted by instruction, the coordination between the LCD display position and the DD
RAM address changes as shown below:

First
digit 2 3 4 5 6 7 8
First line 27 00 01 02 03 04 05 06

(Display shifted to right)
Second line 67 40 41 42 43 44 45 46

First
digit 2 3 4 5 6 7 8
First line 01 02 03 04 05 06 07 08

(Display shifted to left)

Second line a1 42 43 44 45 46 47 48

® When the MSM6222B-01GS is used with one MSM5259GS, 32 characters (16 characters x 2 lines) max. can be
displayed from the first digit to the sixteenth digit.

First
digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
First line 00 01 02 03 04 05 06 07 08 09 | OA | 08B oCc | oD OE OF

Second line 40 41 42 43 44 45 46 47 48 49 [ 4A 4B 4C | 4D 4E 4F

4 v

MSM6222B-01GS display MSM5259GS display
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When the display is shifted by instruction, the coordination between the LCD display position and the DD
RAM address changes as shown below:

(Display shifted to right)

First
digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
First line 27 (00|01 02|03 |04 (05 |06 |07 (08 |09 [OA |OB |OC |OD |OE
Second line | 67 |40 |41 |42 |43 (44 |45 46 |47 | 48 |49 |4A | 4B |4C (4D |4E
“ AN J
~ ~v
MSM6222B-01GS display MSM5259GS display
(Display shifted to left)
First
digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
First line 01 (02|03 |04 |05 |06 |07 |08 |09 |[OA|OB |OC |OD [OE |OF |10
Second line |41 |42 |43 |44 |45 |46 |47 |48 |49 [4A (4B (4C |4D |4E | 4F |50
N VN J
VT

~
MSM6222B-01GS display

MSM5259GS display

@ Since the MSM6222B-01GS has a DD RAM capacity for 80 characters, max. 4 pieces of MSM5259GS can
be connected to the MSM6222B-01GS in the 2-line display mode.
First
digit2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 33 34 35 36 37 38 39 40
First line 00]0102]|03|04]|05/06| 07| 08| 09|0A|0B(0OC|OD|CE|OF[10[11 20(21] 22| 23] 2425|2627
Second line [40(41|42(43]|44|45|46(47|48(49|4A|4B|4C|4D|4E |4F|50]51 60|61|62|63|64|65|66 |67
MSM6222B-01GS display MSM5259GS (1) display M?N;SZE;QGS MSM5259 (4) display
2) ~(3)
display

6. Character Generator ROM (CG ROM)

The CG ROM is used to generate 5 X 7 dot (160
kinds) character patterns or 5 X 10 dot (32 kinds)
character patterns from an 8-bit DD RAM character

code signal.

The coordination between 8-bit character codes

and character patterns is shown in Table 2.

When the 8-bit character code of a CG ROM is
written to the DD RAM, the character pattern of
the CG ROM corresponding to the code is displayed
on the LCD display position corresponding to the

DD RAM address.
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Table 2 Table of correspondence for character codes and characters (character pattern)
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7. Character Generator RAM (CG RAM)

The CG RAM is used to display user’s original char-
acter patterns other than the CG ROM,

The CG RAM has the capacity (64 bytes = 512 bits)
to write 8 kinds for 5 X 7 dots and 4 kinds for
5 X 10 dots.

When displaying character patterns stored in the
CG RAM, write 8-bit character codes (00—07 or
02 to OF; hex.) on the left side as shown in Table 2.
It is then possible to output the character pattern
to the LCD display position corresponding to the
DD RAM address.

The following is a description on how to write and
read character patterns to and from the CG RAM.

(1) When the character pattern is 5 X 7 dots

(See Table 3-1).

® A method to write character pattern into
CG RAM by CPU:
Three bits of CG RAM address 0—2 corre-
spond to the line position of the character
pattern,
First, set increment or decrement by the
CPU, and then input the CG RAM address,
After this, write character pattern codes
into CG RAM through DBy ~ DB7 line by
line,
DBy to DB; correspond to CG RAM data
0-7 in Table 3-1.
It is displayed when ““H" is set as input
data and is not display when L' is set
as input data.
Since the ADC is automatically incremented
or decremented by 1 after the writing of
data to the CG RAM, it is not necessary to
set the CG RAM address again.
The line, the CG RAM address 0—-2 of
which are all ““H” (“7” in hexadecimal
notation), is the cursor position. It is ORed
with the cursor at the cursor position and
displayed to LCD.
For this reason, it is necessary to set all
input data that become cursor positions
to “L". )
Although CG RAM data 0—4 bit are output
to the L.CD as display data, CG RAM data
bit 5—7 are not. The latter can be written
and read to and from the RAM, it is there-
fore allowed to be used as data RAM.
Accordingly, it is necessary to set all input
data which become cursor positions to ““H"’,
0—4 bit of CG RAM data are output to the
LLCD as the display data, however, 5—7 bit
of CG RAM data are not. But it can be used
as RAM because data can be written/read
into/from it.

@ A method to display the CG RAM character
pattern to the LCD:
The CG RAM is selected when 4-upper
order bits MSB of the character code are
all L.
As character code bit 3 is invalid, the dis-
play of “O’ in Table 3-1, is selected by
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character code ‘00" (hex.) or "’08" (hex.).
When the 8-bit character code of the CG
RAM is written to the DD RAM, the
character pattern of the CG RAM is dis-
played on the LCD display position cor-
responding to the DD RAM address. (DD
RAM data, bit 0—2 correspond to CG
RAM address, bit 3—5.)

(2) When character pattern is 5 x 10 dots

(See Table 3-2)

® A method to write character pattern into

the CG RAM by the CPU

Four bits of CG RAM address, bit 0-3,
correspond to the line position of the char-
acter pattern,

First, set increment or decrement by the
CPU, and then input the address of the CG
RAM.

After this, write the character pattern code
into the CG RAM, line by line from DBg—
DB5.

DBp to DB4 correspond to CG RAM data,
bit 0—7, in Table 3-2,

It is displayed when *“H" is set as the
input data, while it is not displayed when
‘L' is set as the input data.

As the ADC is automatically incremented or
decremented by 1 after the writing of
data to the CG RAM, it is not necessary to
set the CG RAM address again.

The line in which the CG RAM address 0
to 3 is “A" (hex) is ORed with cursor at
the cursor position and displayed on the
LCD.

When the CG RAM data, bit 0-4, CG
RAM address, bit 0-3, is 0" ~ A",
it is displayed on the LCD as the display
data, When the CG RAM data, bit of 5—7,
and CG RAM, bit datais 0—4 and CG RAM
address data is *B’* ~ "'F", it is not output
to the LCD.

But in this case, CG RAM can be used as
RAM and it can be written into/read out.
So, it can be used as the data RAM.

® A method to display the CG RAM character

pattern to the LCD:

The CG RAM is selected when 4-upper
order bits MSB of the character code are
all L.

As MSB and LSB of character code LSD
are invalid, the display of “‘year’ £ in Kanji
character is selected by character codes
00", 01", *08", and 09"’ (hex.} as in
Table 3-2.

When the CG RAM character code is written
to the DD RAM, the CG RAM character
pattern is displayed on the LCD display
position corresponding to the DD RAM
address.

(DD RAM data bit 1, 2 cotrespond to CG
RAM address bit 4, 5.)
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CG RAM data DD RAM data

CG RAM address (character pattern) (character code)
54 3210 76543210 76 543210
MSB LSB MSB LSB MSB LSB
LLLLLL X X X L|H H H|L

L LH HIL L L|H

L HL HIL L L|H

L HH HIL L L|(H

HLL HiIL L L[H LLLLXLLL

HLH HIL L L[H

HHL L/HHH|L

HHH L L L L L
LLHLLL XXX HLLLH

LLH AL L[A]L

L HL H{LJHjL L

L HH HH|L L L

HL L HfL{H|L L L LLLXLLH

HLH HiL L[H]L

HHL [HjL L L[H]

HHH L LLLL
HHHLLL X X X L[HHH|L

L LH L L|H|L L

L HL L L{H|L L

L HH L L|H|L L

H L L L LIH|L L LLLLEXHHH

HLH L LIH|L L

HHL L|{H H H|L

HHH LLLLL

X: lrrespective of H/L

Table 3-1 Relation between CG RAM data (character pattern) vs. CG RAM address and DD RAM data vs. charac-
ter pattern when the caracter pattern is 5 X 7 dots, Above example indicate ""OKI"’.
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Table 3-2 Relation between CG RAM dada (character pattern) example vs. CG RAM address and DD RAM data

vs. character pattern when the character pattern is 5 X 10 dots, Above examples indicate i , g, v respec-

tively.
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8. Cursor/Blink Contro! Circuit:

This is a circuit that generates the LCD cursor and
blink.

This circuit is under the control of the CPU program.
The display of the cursor and blink on the LCD is
made at a position corresponding to the DD RAM

= DOT MATRIX LCD CONTROLLER - MSM6222B-01GS =

address set to the ADC.

The figure below shows an example of the curson/
blink position when the value of ADC is set at *'07*’
(hex.).

DBg DBg
ADC [LILFLIL'HIHIHI

0 7
First
digit 2- 3 4 5 6 7 8 9
In 1-line display mode 00 I 01 I 02 I 03 | 04 I OSI 06 l 07 FOB l /—\Ll 4E| 4F|
Cursor and blink position
First
digit 2 3 4 5 6 7 8 9 39 40
. . First line 00[01]02|03|04|05|061{07]08 26 | 27
In 2-line display mode 3y
Second line |40 |41 ] 42 (43 |44 |45 |46 47} 48 66 | 67

¢

Cursor and blink position

(Note)

The cursor and blink are displayed even when the CG RAM address is set to ADC.

For this reason, it is necessary to inhibit the cursor and blink display while the CG RAM address is set to the

ADC.

9. LCD Display Circuit {COM 1 to 16, SEG
1to0 40, L, CP, DO, and DF):

As the MSM6222B-01GS provides the COM signal
outputs (16 pcs.) and the SEG signal outputs (40
pcs.), it can display 8 characters (1-line display)
or 16 characters (2-line display) as a unit.

The SEG1 ~ SEGA40 are used to display 8 digit
display on the LCD. To expand the display, an
MSM5259GS is used.

The MSM5259GS, 40 dot segement driver, is used
for expansion of the SEG signal output,

Interface with the MSM5259GS is made through
data output terminal (DO}, clock output terminal
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(CP), latch output terminal (L), and display
frequency terminal (DF). The character pattern
data is serially transferred to MSM5259GS through
DO and CP. When the data of 72 characters 360-bit
(= 5bit/ch. x 72 ch. = 1-line display) or 32 char-
acters 160-bit (5-bit/ch. x 32 ch. = 2-line display) is
output, the latch pulse is also output through
terminal L. By this latch pulse, the data transferred
serially to MSM5259GS is latched to be used as
display data. The display frequency signa! (DF)
required when LCD is displayed is also synchronous-
ly output from DF terminal with this latch pulse.



10. Buiit-in Reset Circuit

The MSM6222B-01GS is automatically initialized
when the power is turned on.
During initialization, the busy flag (BF) holds
’“H” and does not accept instructions {other than
the busy flag read).
The busy flag goes to ‘“H" for 15 ms after Vpp
reaches 4.5V or more,
During initialization, the MSM6222B-01GS executes
the following instructions:
® Display clear
® Data length of interface with CPU:

8 bits (8B/4B =H)
® LCD: 1-line display (N =L)

= DOT MATRIX LCD CONTROLLER - MSM6222B-01GS =

Character font: 5 x 7 dots (F = L)

ADC: Increment (1/D = H)

No display shift (SH = L)

Display: Off (DI =1L)

Cursor: Off (C=L)

No blink (B = L)

When the built-in reset circuit is used, it is required
to satisfy the following power supply conditions.
As the built-in reset circuit does not operate normally
unless these power supply conditions are met,
initialize the MSM6222B-01GS by instruction
through the CPU (refer to initialize instruction).
When a battery is used as supply voltage source, it
is required to initialize the instruction.

(—
p3)
a5V

Vbp |

‘E‘
z

toN 2 100 ms

Fig 1 Power ON/OFF waveform

tOFF = 1 ms

11. Data Bus with CPU

The data bus with CPU is available either once for
8 bits or twice for 4 bits allowing the MSM6222B-
01GS to be interfaced with either an 8-bit or 4-bit
CPU.

(1) When the interface data length is 8 bits

Data buses DBO to DB7 (8 pcs.) are all used
and data input/output is carried out simul-
taneously.

{2) When the interface data length is 4 bits

The 8-bit data input/output is carried out in
two steps by using only 4-high order bits of
data buses DB4 to DB7 (4 pcs.).

The first time data input/output is made for
4-high order bits (DB4 to DB7 when the
intérfaces data length is 8 bits) and the second
time data input/output is made for 4-low
order bits (DBO to DB3 when the interface
data length is 8 bits). Even when the data
input/output can be completely made through
4-high order bits, be sure to make another
input/output of 4-low order bits. (Example:
Busy flag Read)

Since the data input/output is carried out in
two steps but as one execution, no normal
data transfer is executed from the next input/
output if accessed only once.
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R/W F \
e — /N ___/ /T
o L ]

operal::: ~N T G/ o X
o5, X me X Xome X
o8, X T X _Xoms X
os, X _ma_X Xona X
o5, X X Xoms X
o, — W X Xorz X
oo, X m X Xom X
ooy —_ X

X NED ¢

Instruction Busy flag (BF) and address Data register
register counter (ADC) read (DR) write
(IR) write

Fig. 2 Example of 8-bit data transfer
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. _/
/ \
: YA VAR YA /A U A WA W A VA

B s S L -
XX X7, 7 X e AGaaX XX o X
DB, 16X IR2 C XXX XeoegX XX X(ore X or2 )
DD G D G G G >V G

X X mo X D D G T2 D G € D ¢

Instruction register Busy flag (BF) and address Data register
(1R) write counter {ADC) read (DR) write

Fig. 3 Example of 4-bit data transfer
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12. Instruction Code

The instruction code is defined as the signal through
which the MSM6222B-01GS is accessed by the CPU.
CPU.

The MSM6222B-01GS begins operation upon receipt
of the instruction code input.

As the internal processing operation of MSM6222B-
01GS is started with a timing that does not affect

(1) Display clear:

the LCD display, the busy status continues longer
than the CPU cycle time,

Under the busy status {when the busy flag is set to
“H"), the MSM6222B-01GS does not execute any
instructions other than the busy flag read.

Therefore, the CPU has to verify that the busy flag
is set to 'L prior to the input of the instruction
code,

DBs DB; DB; DB, DB; DBy

Instruction code |

RW RS DB; DB
LlLILlL

[ v e fefefeln]

When this instruction is executed, the LCD
display is cleared.

When the cursor and blink are ‘in display, the
blinking position moves to the left end of the
LCD (the left end of the first line in the 2-line
disptay mode).

(2) Cursor home

RW RS DB,

(Note) AIll DD RAM data goes to “20"" (hex.),
while the address counter (ADC) goes
to ‘00" (hex.). The execution time,
when the OSC oscillation frequency
is 260 KHz is 1.64 ms (max.).

DBs DB,y DBj3 DB, DB, DBy

Instructioncode|L|L|L|L|L|L|L|L|H|XI

X: Irrespective of H/L

When this instruction is executed, the blinking
position moves to the left end of the LCD (to
the left end of the first line in the 2-line display
mode} when the cursor and blink are being
displayed.

When the display is in shift, the display returns
to its original position before shifting.

(3

—

Shift mode set

RW RS DBy

(Note) The address counter (ADC) goes to
*00" (hex.). The execution time, when
the OSC oscillation frequency is
250 KHz, is 1.64 ms (max.).

DBs DB; DB; DB,

Instruction code I L | L I L I L | L l L

DB, DB
ILlHll/DlSH—l

@ When the I/D is set, the 8-bit character code
is written or read to and from the DD RAM,
the cursor and blink shift to the right by 1
character position (I/D = H; increment) or
to the left by 1 character position (I/D = L;
decrement).
The address counter is incremented (I/D = H)
or decremented (I/D = L) by 1 at this time.
Even after the character pattern code is
written or read to and from the CG RAM,
the address counter {(ADC) is incremented
(1/D = H) or decremented (I/D = L) by 1.

@ When SH = H is set, the character code is
written to the DD RAM, and then the
cursor and blink stop and the entire display
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shifts to the left (I/D = H) or to the right
(1/D = L) by 1 character position.

When the character is read from the DD
RAM when SH = H is set, or when the
character pattern data is written or read
to or from the CG RAM when SH = H is
set, the entire display does not shift, but
normal write/read is performed (the entire
display does not shift, but the cursor and
blink shift to the right (1/D = H) or to the
left {I/D = L) by 1 character position.

When SH = L is set, the display does not
shift, but normal write/read is performed.
The execution time when the OSC oscillation
frequency is 250 KHz is 40 ps.
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(4) Display mode set

R/W RS DB, DB DBs DB, DB, DB, DB, DBo
InstructioncodeILILILILILILIH]DIICIBI

@ The DI bit controls whether the character @ The blink is cancelled when B = L and it is
pattern is displayed or extinguished. executed when DI =Hand B = H.
When DI is '"H’, this bit makes the LCD In the blink mode, all dots (including the
display the character pattern. cursor), displaying character pattern, and
When DI is ‘L', this bit distinguishes the cursor are displayed alternately at 409.6 ms
LCD character pattern. The cursor and {in 5 X 7 dots character font) or 563.2 ms
blink are also cancelled at this time. {in 5 X 10 dots character font) when the
(Note) Different from the display clear, OSC oscillation frequency is 250 KHz.
the character code is absolutely The execution time when the OSC oscillation
not rewritten. frequency is 250 KHz is 40 Us.

@ The cursor goes off when C = L and it is
displayed when DI =Hand C=H.

(5) Cursor and display shift

RW RS DB; DBs DB; DB, DB; DB, DB; DB
Instruction code I L | L | L | L I L I L |D/C|R/L| X | X |

X: Irrespective of H/L

When D/C = L and R/L = L, the cursor and blink positions are shifted from the first line
blink position are shifted to the left by 1 to the second line when the cursor is shifted
character position (ADC is then decremented to the right next to the fortieth digit (27; hex.)
by 1). in the first line. No such shifting is made in
When D/C = L and R/L = H, the cursor and other cases.

blink position are shifted to the right by 1 When shifting the entire display, the display
character position (ADC is then incremented pattern, cursor, and blink positions are in no
by 1). case shifted between lines (from the first line
When D/C = H and R/L = L, the entire display to the second line or vice versa).

is shifted to the left by 1 character position. The execution time when the OSC oscillation
The cursor and blink positions are also shifted frequency is 250 KHz is 40 ps.

with the display (ADC remains unchanged).
When D/C = H and R/L = H, the entire display
is shifted to right by 1 character position. The
cursor and blink positions are also shifted
with the display (ADC remains unchanged).
In the 2-line display mode, the cursor and

(6) Initial set

RW RS DB; DBy DBs DB, DBy DB, DB; DBy
Instruction code | L | L | L | L| H |SB/4B| N | F | X I X I

X: lrrespective of L/O

@ When 8B/4B = H, the data input/output to steps through of 4 bits DB7 to DB4.
and from the CPU is carried out simul- @ The 2-line display mode of the LCD is
taneously by means of 8 bits DB7 to DBO. selected when N = H, while the 1-line
When 8B/4B = L, the data input/output to display mode is selected when N = L.

and from the CPU is carried out in two
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@ The 5 X 7 dots character font is selected
when F = L, while the 5 X 10 dots character
font is selected when F = H and N = L.

This initial set has to be accessed prior to
other instructions excepting the busy flag
read after powering ON the MSM6222B-

01GS.
Number of Character Number Number of
N F display ::1: Duty ratio of COMMON
lines biases signals
L L 1-line 5 X 7 dots 1/8 4 8
L H 1-line 5 X 10 dots 1711 4 1
H L 2-line 5 X 7 dots 1/16 5 16
H H 2-ine 5 X 7 dots 1/16 5 16
Generate biases externally and input them
to the MSM6222B-01GS (VDD, V1, V2,
V3, V4,and V5).
When the number of biases is 4, input the
same potential to V2 and V3. The execution
time, when the OSC oscillation frequency
is 2560 KHz, is 40 ps.
(7) CG RAM address set
R/W RS DB~ DBg DBs DBy DB3 DB, DB, DBy
Instruction code [ L l L | L | H I Cs | Cq I Cs | Ca I C, l Co |

(8)
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When CG RAM addresses, bit Cs to Cgp
(binary), are set, the CG RAM is specified,
until the DD RAM address is set.

Write/read of the character pattern to and

DD RAM address set

R/W DB,

DB¢ DBs

from the CPU begins with addresses, bit Cs to
Cyp, starting from CG RAM selection,

The execution time, when the OSC oscillation
frequency is 250 KHz, is 40 us.

DB,y DB3 DB, DB, DBy

RS
Instruction code | L | L |

w o foefofoafoafon] o]

When the DD RAM addresses D6 to DO (binary )
are selected, the DD RAM is specified until
the DD RAM address is set.

Write/read of the character code to and from
the CPU begins with addresses Dg to Dg
starting from DD RAM selection.

In the 1-line display mode (N = H), however,
D¢ to Dg (binary) must be set to one of the
values among “00"" to “4F"" (hex.).

Likewise, in the 2-4ine mode, Dg to Dy (binary)
must be set to one of the values among
*'00" ~ *27" (hex.) or 40" — “67" (hex.).
When any value other than the above is input,
it is impossible to make a norma! write/read
of character codes to and from the DD RAM.
The execution time, when the OSC oscillation
frequency is 250 KHz, is 40 us.
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(9) DD RAM and CG RAM data write

RIW RS DB; DBs DBs DB, DBy DB DB, D8y
Instruction code LL I H l E, l Ee l Es | Es l Es ] E, I Ey l Eo ]

When E7 to EO (binary)} codes are written to display shift’”. The execution time, when the
the DD RAM or CG RAM, the cursor and OSC oscillation frequency -is 250 KHz, is
display move as described in ' (5) Cursor and 40 pus,

(10) Busy flag and address counter read

R/W RS DB, DBs DBs DB DBy DB, DB, DBg
Instruction code LH I L | BF I 06 | 05 l 04 | 03 I 0, I 0, I 0o I

match the DD RAM address or CG RAM
address. The decision of whether it is a DD
RAM address or CG RAM address is made by
the address previously set.

Since the address counter value when BF = ""H"’
is sometimes incremented or decremented by 1
during internal operations, it is not always a
correct value.

Execution time is 1 us.

The busy flag (BF) is output by this instruction
to indicate whether the MSM6222B-01GS is
engaged in internal operations (BF = "H") or
not (BF = L"),

When BF = “H”, no new instruction is ac-
cepted. It is therefore necessary to verify BF =
“’L" before inputting a new instruction,

When BF = "‘L", a correct address counter value
is output. The address counter value must

(11}DD RAM and CG RAM data read

RW RS DB; DBg DBs DB; DBy DB, DB, D8
Instruction code H | H | Py | Pe | Ps | Pa | Ps | Ps | Pl I Po |

Character codes (bit P; to Pg) are read from
the DD RAM, while character patterns (P7 to
PO) from the CG RAM.

Selection of DD RAM or CG RAM is decided
by the address previously set.

After reading those data, the address counter
(ADC) is incremented or decremented by 1
as set by the shift mode mentioned in item
*(3) shift mode set"’.

The execution time, when the OSC oscillation
frequency is 250 KHz, is 40 us.

(Note) Conditions for the reading of correct
data:

1 When the DD RAM address set or
CG RAM address set is input
before inputting this instruction.

2 When the cursor/display shift is in-
put before inputting this instruction
in case the character code is read.

3 Data after the second reading from
RAM when read more than 2 times.
Correct data is not output in any
other case.
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13. Instruction Initialization

(1) When data input/ouput to and from the
CPU is carried out by 8 bits (DBO to DB7):

®e® Turn on the power (After this, do not change the LCD line

@e wait for 15 ms or more after Vpp has number and character font.)
reached 4.5V or more. @® Check No Busy.

®® Set 8B/4B at H by initial reset of instruc- @e® Clear the display by setting the display mode.
tion, @e Check No Busy.

@e® wait for 4,1 ms or more. @@ Clear the display.

(B ® set 8B/4B at H by initial reset of instruction, @® Check No Busy.

®e® wait for 100 us or more. @ Set the shift mode.

@ ® Set 8B/4B at H by initial reset of instruction. @®® Check No Busy.

®® Check the busy flag as No Busy. e Initialization completed.

@e® set 88/4B at H. Set LCD line number (N)
and character font (F).

Example of Instruction Code for Steps (3, ®.,and @).

RW RS DB, DBy, DBs DB; DB; DB, DB, DBy
L H |

e[ efefefenl] N ENEN

X: Irrespective of H/L

(2} When data input/output to and from the
CPU is carried out by 4 bits (DB4 to DB7):

@®® Turn on the power. 9@ Check No Busy.
@e® wait for 15 ms or more after Vpp has ®® Clear the display.
reached 4.5V or more. (® Check No Busy.
@@ set 8B/4B at H by initial reset of instruc- @e  set the shift mode.
tion. @e® Check No Busy.
@®® wait for 4.1 ms or more, @@ [nitialization completed.
(®® set 8B/4Bat H by initial reset of instruction, Example of Instruction Code for Steps @ ,
®® Wait for 100 us or more, ®.and @.

@® Set 8B/4B at H by initial reset of instruction,

®® Check the busy flag as No Busy. R/wW RS DB, DBs DBs DB4

@@ et 8B/4B at L. Set LCD line number (N) l L l L | L ] L I H l H l
and character font (F).

(@® Check No Busy.

@e set 88/4B at L. Set LCD line number (N) Example of Instruction Code for Step @
and character font (F).
(2® Check No Busy. ) R/W RS DB; DBgs DBs DBy
(3® Clear the display by setting the display L l L L L ‘ L I H | L —I
mode.

LCD DRIVE WAVEFORM

Figures 4, 5 and 6 show the LCD driving waveform The relation between duty and frame frequency is
consists of COM signal, SEG signal DF signal and L described in the table below.
(latch pulse waveform) signal, in the duty of 1/8, 1/11

and 1/16 respectively. Duty Frame frequency
1/8 78.1 Hz
171 56.8 Hz
1/16 78.1 Hz

(Note) The OSC oscillation frequency is assumed to
be 250 KHz.
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Figure 4 LCD driving waveform at 1/8 duty.
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INPUT/OUTPUT TIMING TO AND
FROM THE CPU AND OUTPUT

TIMING TO MSM5259GS

Table 4, 5 and 6 show input characteristics from the
CPU, output characteristics to the CPU and output

characteristics to MSM5259GS respectively.

@ Input characteristics from the CPU
(VDD = 4.5~5.5V, Ta= —20 ~+75°C)

Range
ltem Symbol - Unit
MIN TYP MAX
R/W and RS set-up time tg 140 - - nS
E and H pulse width w 280 - - nS
R/W and RS holding time tA 10 - - nS
E rise time ty - - 25 nS
E fall time tf - - 25 nS
E and L pulse width T 280 - - nS
E cycle time tc 667 = . nS
DBg to DB~ input data set-up time ] 180 - . nS
DBg to DB7 input data holding time tH 10 - - nS
Table 4: Input characteristics from the CPU
® Output characteristics to the CPU
(VDD = 4.5 ~5.5V, Ty=—20~+75C)
Range
Item Symbol Unit
MIN TYP MAX

R/W and RS set-up time tg 140 - . nS
E and H pulse width tw 280 - - nS
R/W and RS holding time ta 10 - - nS
E rise time t - - 25 nS
E fall time tf - - 25 nS
E and L pulse width T 280 - - nS
E cycle time tc 667 - - nS
DB to DB data output delay time tp - - 220 nS
DBg to DB data output holding time t0 20 - - nS

Table 5: Output characteristics to the CPU
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® Output characteristics to MSM5259GS
(Vpp =4.5~55V, Ty=—20~+75°C)

Range
Item Symbol Unit
MIN TYP MAX
CP and H pulse width tHW1 800 - . nS
CP and L pulse width tw 800 - - nS
DO set-up time tg 300 - — nS
DO holding time tDH 300 - - nS
L clock set-up time tsy 500 - - nS
L ctock holding time tHO 100 - - nS
L. and H pulse width tHW?2 800 - - nS
DF delay time t™M —1000 - 1000 nS

Table 6: Output characteristics to MSM5259GS

Figures 7, 8 and 9 show input timing from the CPU, output timing to the CPU and output timing to
MSM5259GS respectively.

® Input timing from the CPU

RS

L

DBO ~DB7

Figure 7
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® Output timing to the CPU

RIW HViH ViH K
K VK NMEER:
RS >!‘V|L ViL A
tg W tA
s
"4V} N
. vie A VIH TR Vil A Vi
ty i
1 10
~ VoH Output VoH
08O~ D87 VoL data VoL
c
Figure 8

® OQutput timing to MSM5259GS

DO

cp

VOH2 A Vonz

7
. N YoL2
tHW2
—t ™
DF
VOH2
Figure 9
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TYPICAL APPLICATION
Interface with LCD and MSM5259GS

Display examples when setting the 5 X 7 dots
character font 1-line mode, 5 X 10 dots character
font 1-line mode, and 5 X 7 dots character font
24ine mode through instructions are shown in
Figures 10, 11, and 12, respectively.

When the 5 X 7 dots character font is set in the
1-line display mode, the COM signals COM9 to
COM 16 are output for extinguishing.

Likewise, when the 5 X 10 dots character font
(1-line is set, the COM signals COM12 to COM16
are output for extinguishing.

The display example shows a combination of 16
characters (32 characters for the 2-line display mode)
and the LCD. When the number of MSM5259GSs
are increased according to the increase in the number
of characters, it is possible to display a maximum
of 80 characters.

Besides, it is necessary to generate bias voltage
required for LCD operation by splitting resistors
outside the IC to input it to MSM6222B-01GS and
MSM5259GS.

® In the case of 1-line 16 characters display (5 x 7 dot/font).

= DOT MATRIX LCD CONTROLLER - MSM6222B-01GS »

Examples of these bias voltages are shown in Figures
13, 14, 15, and 16. Basically, this can be done by
dividing the voltage of the resistors as shown in
Figures 4 and 5. If the value of resistor R is made
larger to reduce system power consumption, the
LCD operating margin decreases and the LCD drive
To prevent this, a by-pass condenser is serially
connected to the resistor to lower voltage division
impedance caused by the splitting of resistors
as shown in Figures 15 and 16.
As the values of R, VR, and C vary according to
the LCD size used and V{ cp (LCD drive voltage),
these values have to be determined through actual
experimentation in combination with the LCD.
{Example set values:

R=33-10K, VR =10 —30KE, and

C = 0.0022 UF to 0.047 uF)
Figure 17 shows an application circuit for the
MSM6222B-01GS and MSM5259GS including a bias
circuit.
The bias voltage has to maintain the following
potential relation:

Vpp > V) >V2%V3 >V4 > Vs

COM1

LCD

coms .

N

01 ~——040

Do on
MSM6222B-01GS MSM5259GS
cp cpP
DF L LOAD DF DO20 DI21
Figure 10
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® In the case of 1-line 16 characters display (5 x 10 dot/font)

comi

comMm

N

N

MSM6222B-01GS

SEG1 7 T~ SEG40

Do
cP

01 T T~———040

D11 MSM5259GS
cpP

DF L LOAD DF D020 DI21
Figure 11

LCD

® In the case of 2-lines 16 characters display (5 x 7 dot/font)

comi

com?

com8

COoM9

com1s

cowmie -

TN

~~

SEG1 /\_/ SEG40

01 —~__—040

MSM6222B-01GS Do D11 MSM5259GS
cp cp
DF L LOAD DF DO20 DI21
Figure 12
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® Bias voltage circuit {1-line display mode} ® Bias voltage circuit (2-ine display mode)
\%
Vbp 1 DD
< R
Q R
2 Vi
Va R R
. Va
MSM6222B-01GS Vieo MSM6222B-01GS
Vs R iR Vico
Vs
Va 1>
R 2R
\2
Vs — $
VR i R AVR
N | Vs A
Figure 13 Figure 14
® Bias voltage circuit (1-line display mode) ® Bias voltage circuit (2-line display mode)

Voo ) Vpbp §
R =cC
" Lo ,
Vi ' 1»
< ——
Va o c . _1 R c
2 |
MSM62228-01GS P'—{ Vico MSM6222B-01GS 44 :L—.c v
vy 3R c 2R LCD
P Vs
A p
% ;.’ R ==cC
R VR
| C Va
Vs : ) _J..
QR Cc VR
L—|C ve T
Figure 15 Figure 16

(VicD: LCD driving voltage)
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OXKI semiconductor
MSM6240GS

DOT MATRIX LCD CONTROLLER

GENERAL DESCRIPTION
The OKI MSM6240GS is a CMOS Si-gate LSI to control large size dot matrix LCD in characters and graphics. ﬂ

Three kinds of display modes are provided; Semi-graphic mode, Full-graphic mode and Character mode.

FEATURES

® Number of characters: 32, 40, 64 and 80/line ® Applicable LCD duty: 1/32, 1/48, 1/64, 1/72, 1/80,
® Number of lines: 4 X 2,6 X 2,8X 2and 16 X 2 1/96, 1/108, 1/128, 1/144

® Font composition (vertical): 8, 12, 18 and 20; here- ® Low power CMOS Silicon gate technology

Single +5V power supply.

inafter called VP (vertical pitch)
® 60 pin plastic flag package (bent lead)

® Font composition (horizontal): 5, 6, 7, 8, 10, 12, 14
and 16; hereinafter called HP (horizontal pitch)

® Address: Straight binary
® Attribute

1) Display inversion

2) Display blank

3) Cursor display

4) Character blink

5) Cursor blink

PIN CONFIGURATION

(Top View) 60 Lead Flag Package
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DIEN OEEN OD, ED; 0D, ED, CP
DATA 8-bit 8-bit Cursor
Do~D7 ©™1  Register Latch PIS Control ODD/EVEN
Control LIP
| I FRP
REN FRM
DAEN o— | - o BUSY
Attribute 8-bit MCE
CHBL O— i
Control P/S Timing
UDEN O— Generator
-
UDBL o—] }

CSEN o ,

TEST1 | Horizontal | Line Row
TEST2 Blink r— Counter Counter Counter

Test Counter
Contro!

o i.p_ ctr | P
Control .|
Address 3 State MAg~MA |
Counter Buffer LAg~LA,
Temporary
X_T fs Dot Address
XT °_] 0s¢ .| Counter Counter
VP
Selector

1]

HS, HS; HSp CSq €Sy Sp Sy Sz S3

WY HOVIA M2079
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ABSOLUTE MAXIMUM RATING

Parameter Symbol Condition Rating Unit
Power supply voltage VpD Ta = 25°C —0.3~6.0 \Y
Input voltage VIN Ta = 25°C —0.3~Vpp v
Storage temperature Tstg —_ : —50 ~ 150 °c

OPERATING RANGE

Parameter Symbol Condition Rating Unit
Power supply voltage VbD — 45~55 \%
Operating temperature Top — —-20~85 °c
INPUT CHARACTERISTICS

(VpD =5V £10%, Ta = 25°C)

Parameter Symbol Condition MIN TYP MAX Unit Applicable terminal
“H” Input voltage VIH —_ 24 - - v Do ~D4, REN
DAEN, CHBL, CSEN
"L’ Input volta \ — - - 0. ’ ’ .
P o It 8|V UDEN, UDBL, DIEN
“H* Input voltage VIH —_ 3.6 - - \ HSg ~HS,, CSq,
“L" Input voltage ViL —_ — - 1.0 v CS;,S¢ ~S3, OEEN
“H" Input current lIH —_ - - —1 MA Do ~ D7, REN, DAEN,
CHBL, CSEN, UDEN, UDBL,
L' Input current he — - - 1 UA FS, DIEN, HSp ~ HS,,
S, CSy, Sp ~S3, OEEN
“H"" Input current hH —_ - - -1 UHA .
TEST1 ~ TEST3
“L" Input current LW —_ - 500 MHA
"H"" Input current HH —_ - - -1 HA cL
““L" Input current e —_ - 50 HA

OUTPUT CHARACTERISTICS
(Vpp =5V +10%, Ta = 25°C}

Parameter Symbol Condition MIN TYP | MAX Unit Applicable terminal
MAg ~MAy,,
“H" Output current IoH VoH =28V | —-500 - - MHA LAg ~ LA4, 0Dy,
- ED,, OD,,ED,,
“L" Output current loL VoL = 0.4v 2.1 - - mA CP, BUSY, FRM,
FRP, MCE, LIP
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POWER CONSUMPTION

(Ta = 25°C)
Parameter Symbol VpbD Condition MIN TYP MAX Unit
Static current IpDs 5 fosc = OHz - - 50 MA No load
Operating current pp 5 fosc = 10 MHz — - 10 mA No load

SWITCHING CHARACTERISTICS
(Vpp =5V £10%)

90%
10% ~

Applicable terminal

Parameter Symbol Load condition MIN TYP | MAX | Unit
Clock pulse t, CL = 150PF - - 100 ns
Rise and fall time tf CL = 150PF - - 100 ns

All output terminals

MAXIMUM OPERATING FREQUENCY
(Vpp =5V £ 10%)

Parameter Symbol Condition MIN TYP | MAX | Unit

Oscillation frequency fosc — 10 - - MHz
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INTERFACE WITH EXTERNAL RAM, ROM

Refresh cycle

IMAL tMAH
MAs~10 ( - X
)
2.4V I 24v
0o~D7 y 0.8V ) 0.8V
x K
tMDL tMDH
(Cy. = 80pF)
Parameter Symbol MIN TYP MAX Unit
Memory address time to the upper part tMAL 500 - - ns
Memory address time to the lower part tMAH 500 - - ns
Memory data delay time of the upper part tMDL - - tMAL-70 ns
Memory data delay time of the lower part tMDH - - tMAH-70 ns

Note: tpaL and tpaH is calculated by the following formula.
tMAL = tMAH = 2/fosc X HP/2 .
tMAL and tpaH become the minimum speed when HP is set at 5 and f5¢c is SMHz.

Drawing cycle
DIEN _‘
1 oav 2.4V 7
tads
2.4v 24V Jp—m—m——
LA IMA, display 7\ display address
074/MB0™ 1 _addre 0.8V ) osv ™"~
bus floating
tad,
(CL = 150pF)
Parameter Symbol MIN TYP MAX Unit
Drawing address delay time tad; 20 ns
Display address delay time tads 120 ns
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THE DISPLAY DATATO LCD DRIVERS

1) Without ODD/EVEN data processing

BUSY _I

MA \ —\——— , N '
D,~D 000 address 000 address 001 address 001 address

7o {upper data) {lower data) (upper data) (lower data)

2
cp 25V V.

2 e oo e I X aal

001 address

000 address upper data

upper data
4.2v
oD, 0_8V)m’ob\(DSXm*mxD7X06X05[
f
000 address lower data 001 address
lower data
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2) Under ODD/EVEN data processing

BUSY
MAj
D,~D ddress ?ddrexs ddreu ddress ?ddress ddres;
7~y uppet Iowfr upper owev ﬂower
ata) data, lata
2ty
4.2
v
ce 1/2Vpp 1
10ED
4.2v
oD, 0.8v
|
000 address | 001 address ] 002 address |
(upper data) (upper data) (upper data)
ED,
| | |
000 address 001 address | 002 adaress
{upper data) (upper data) (upper data)
000 address 001 address | 002 address
{lower data) {lower data) (lower data)
E0 >m X > ' X } ;
000 addvess 001 address I 002 address
{lower data} {lower data) (lower data)
{C = 80pF)
Parameter Symbol Condition MIN TYP MAX Unit
Shift clock pulse cycle time ts — 300 - - ns
Shift data delay time tDAH — - - 50 ns
Shift clock pulse cycle time 2tfs — 400 - - ns
Shift clock data delay time t0ED — - - 80 ns
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PIN DESCRIPTION

Terminal name| 1/0/2Z Function
oD, 3 (Odd data) Output of serial data for X driver
ED, (Even data) Upper screen’s data
0D, 5 (Odd data) Output of serial data for X driver
ED, (Even data) Lower screen’s data
= (Latch pulse)
Le ° Latch pulse for one line
= (Frame pulse)
FRP. 0 Signal input to Y driver
ERM 5 - (Frame.) ' ]
Frame inversion signal
= (Shift clock pulse)
cp ° Shift clock pulse for X driver
BUSY o REA.DY SIGNAL )
L druing suspension of serial transfer
(Display enable)
DIEN ' Display enable signal; active H
= (Chip Enable) -
MCE o Memory chip enable control signal
- (Clear)
ct ! Clear terminal
XT ! (X'tal OSC)
XT o] Crysta! oscillation
Vpb +5V
GND ov
OEEN 1 Odd-number even-number data enable; active H

144




= DOT MATRIX LCD CONTROLLER - MSM6240GS =

T inal i
el 1/10/2 Function
MAg _ (Memory address)
0/2 Memory refresh address output, straight binary address
MAo MAp ~MA;; and LAg ~ LA, are at high impedance during DIEN = L
MA; 0/2 Highest order bit of address signal, switching of upper and lower surfaces
MAp ~MA; and LAy ~ LA, are at high impedance during DIEN = L
LAg _ (Line address)
0/z Line scan output for character generation
LA4 MAg ~MA;; and LAy ~ LA, are at high impedance during DIEN = L
Do
g | Display data input
Dy
SO . .
§ | Selection of number of VP and lines
Refer to Sec. 10
S3
CSo Selection of number of CS) L L H H
CSS | characters to be displayed CSo L H L
1
No. of characters 32 40 64 80
HSSO | (Horizontal select)
HS, HP programming
REN | (Reverse enable) Display inversion; active H
DAEN | Data input enable signal; active H
UDEN | Cursor display; active H
CHBL ! Character blink; active H
UDBL | Cursor blink; active H
CSEN I Cursor display; active H
TEST1
] Test pins. On-chip pull-up resistors
TEST3
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FUNCTIONAL DESCRIPTION
1. Selection of HP

HP is determined by the logic levels of HS;, HS; and HSg.

HS, HSy HSo HP
L L L 5 dot
L L H 6
L H L 7
L H H 8
H L L 10
H L H 12
H H L 14
H H H 16
® The horizontal space in a font
The horizontal space is determined by HP and
number of horizontal dots/character (hereinafter
called CNy) in the character generator ROM.
HP > CNy  Space = HP = CNy
{Example) (Example)
HP = 8 (HS, HS] HSq:011) HP =5 (HS, HS; HS(:000)
CNy=5
5 ) Do D4 D, DATA
Oi0|0]| |=—o0 E [e][e] 0c
(@] [e) 11 )
() (0] 1 Clojolololo] 5 ¢
(@) [e) 11 / [e) o0 a
olo]o}ojo 1 F o 0 4
0 o L7 Not displayed o 0 4
. isplaye
(O] (0] 1 o|o 18
_—— 00 - 00
Il S~
T ~ T
space CNy 8 X 8 font HP 5 8 font
HP
* HP=CNy No » invali ;
. HP< CN: No :g:z: The data D5 ~ D+ are invalid for display.
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® The vertical space in a font
The vertical space is determined by VP and
vertical dots/character (hereinafter called CNy)
in the character ROM.

Selection of Number of Characters

Number of characters controlled by MSM6240GS
is determined by the logic levels of CSgp and CSy,
as follows:

CS; L L H H
CSo L H L H
No. of characters 32 40 64 80

8(4 X 2) lines X 80 characters
This is the case when HP is 8 or less. When HP is
10 ~ 16, the display on the LCD panel becomes
8{(4 X 2) lines X 40 characters.

» DOT MATRIX LCD CONTROLLER - MSM6240GS =

* VP>CNy Space=VP — CNy

* VP =CNy Nospace

¢ VP <CNy Nospace

The data whose number of bits are more than
the number of HP are invalid for display.

(Note) When HP is set to 10, 12, 14 or 16, display
of characters on the LCD panel is made by
accessing twice to the character generator
ROM.

The memory address signal, MAg ~ MA,q,
to the LCD panel is addressed as shown in
the table below.

000 001 04E 04F
050 051 09E 09F
MA]I =L
0AO0 | 0A1 OEE OEF
OF0 OF1 13E 13F
000 001 04E | 04F
050 051 09E 09F
MA;; = H
0AO0 | OA1 OEE | OEF
OFQ OF1 13E 13F

OFO0 means following data.

MA
10 9 8|7 6 5 4

L L L|(H H H H
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3. Selection of Number of HP and Lines

No. of Number of characters/line
S; S, S So VP . Duty
lines HP is 10 ~ 16 HP is 8 or less

L L L L 8 4 80 64 40 32 80 64 40 32 1/32
L L L H 8 6 80 64 40 32 80 64 40 32 1/48
L L H L 8 8 80 64 40 32 80 64 40 32 1/64
L L H H 8 12 80 64 40 32 80 64 40 32 1/96
H H H H 8 16 (80) 64 40 32 80 64 40 32 1/128
L H L L 12 4 80 64 40 32 80 64 40 32 1/48
L H H L 12 8 80 64 40 32 80 64 40 32 1/96
H L L L 18 4 80 64 40 32 80 64 40 32 1/72
H L L H 18 6 80 64 40 32 80 64 40 32 1/108
H L H L 18 8 80 64 40 32 80 64 40 32 1/144
H H L L 20 4 80 64 40 32 80 64 40 32 1/80

*Number of lines on above table is half of the actual number of lines on the LCD panel.
When all of S3 ~ Sy are set at high tevel (which means HP is 16 and number of characters/line is 80), the display on
the LCD panel becomes as shown below because the capacity of the display RAM overflows.
HP =8
Number of lines = 12
VP =16
Number of characters/line = 80

4. Attribute Function

This function is determined by the data of the
external attribute RAM. The attribute function
per font is available.

® Character Display, Blink DAEN CHBL Display
L L Blink
L H Blink
H L Display
H H Blink
¢ Cursor Display and Blink UDBL CSEN UDEN Cursor Display
L L L None
L L H None
L H L None
L H H Cursor display
H L L Nene
H L H None
H H L Cursor blink
H H H Cursor blink*

*The character and cursor blink alternately.
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® Cursor display position
Cursor is displayed in the bottom line of the
font. The number of horizontal dots/font is
same as that of HP.

(Example)
8 X 8 font 8 X 12 font

OOOOOOOO*— Cursor

® Blink
The blink cycle is 640 ms (FRP = 50 Hz) and is
cynchronized to FRM signal.

A Alternate
—

'20 ms |
SV s B e IR o, S s SN s PP ey B
BLINK J f | (« I

640 ms

® Display inversion

.

Inversion

REN = L REN = H

The display of character and cursor is inverted.
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5. Display RAM (2K bytes)

The MSM6240GS is applicable to both character
mode and graphic mode, which is only determined
by system configuration, not by software.

® When using Display RAM in the character mode

< System configuration >

CHARACTER GENERATOR ROM

LAg~LA,

Column

address
Character address
8-bit
Out
Upper Panel
DISPLAY RAM (4K byte)
MA;, =L
Lower Panel
MA[; = H

MAG~MA, |

The character code is programmed in the Display
RAM in 8-bit configuration. The data of Display
RAM is converted to the data necessary to display
a character on the LCD, and is input to Dg ~ D4,
display data input, of the MSM6240GS.

150

The MSM6240GS is capable of controlling 4,096
characters maximum, however, this capacity is
affected, as is shown on the Sec. 13, by the LCD
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® Relationship between LA'O ~LA; and VP

LAg ~ LA4 are valid for octal, duodecimal, octdicimal and vigesimal signals.

VP =12

VP =8

LAg

LA,

LA,

LA;

LAg

LA,

LA,

=20

VP

VP =18

LAg

LA,

LA,

LA;3

LAg

LAg

LA,

LA,

LA;3

LAs
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152

@® Limitation of No. of characters and No. of lines
The No. of characters and the No. of lines are
subject to limitation according to the RAM

capacity.

When HP is set'at 8 or less

No. No. of characters/line No. of lines Display RAM area
1 80 16 000 ~4FF (H)
2 64 16 000 ~3FF (H)
3 40 16 000 ~ 27F (H)
4 32 16 000 ~1FF (H)
When HP is setat 10 ~ 16
No. No. of characters/line No. of lines Display RAM area
5 80 12 000 ~77F (H)
6 64 16 000 ~7FF (H)
7 40 16 000 ~4FF (H)
8 32 16 000 ~3FF (H)

(Note) Number of lines on above table is half of the actual number of lines on the LCD panel.

(Example) RAM area 000 ~3BF

Memory address | MA;; MAjo IMAg | MAg [ MA; |MAG I MAs IMA; IMA; |MA, | MA; IMA,
—+ t T T T T
Start address L L L | L | L : L | L I L | L I L | L
End address LI LI HIHH) LI HIH I IR A H
1 ]
Start address T T A T e T T S PR
| | | | | 1 | ] 1 ] I
End address Hl L | H | H | H | L | H | H | HLH | H ) H
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Set HP at 8 or less

No. 1 In the case of 80 characters/line (Number of lines: 16 lines max.)

000 001 002 003 04E 04F
050 051 052 053 09E 09F
0AO 0A1 0A2 0A3 OEE OEF
O0F0 OF1 0F2 0F3 13E 13F
140 141 142 143 18€ 18F
190 191 192 193 1DE 1DF
1E0 1E1 1E2 1E3 22E 22F
230 231 232 233 ' 27E 27F
280 281 282 283 2CE 2CF
2D0 201 2D2 2D3 31E 31F
320 321 322 323 36E 36F
370 371 372 373 3BE 3BF
3C0o 3C1 3C2 3C3 40E 40F
410 41 412 413 45E 45F
400 401 402 403 4AE 4AF
4B0 4B1 4B2 4B3 4FE 4FE

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA, ;.

No. 2 In the case of 64 characters/line (Number of lines: 16 lines max.)

000 001 002 003 03E 03F
040 041 042 043 07E 07F
080 081 082 083 0BE 0BF
0co oct oc2 oc3 OFE OFF
100 101 102 103 13 13F
140 141 142 143 17€ 17F
180 181 182 183 1BE 1BF
1co 1c1 1c2 1C3 1FE 1FF
200 201 202 203 23E 23F
240 241 242 243 27E 27F
280 281 282 283 2BE 2BF
2C0 2C1 2c2 2C3 2FE 2FF
300 301 302 303 33E 33F
340 341 342 343 37€ 37F
380 381 382 383 | 3BE 3BF
3C0 3C1 3C2 3C3 3FE 3FF

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MAy .
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No.3 In the case of 40 characters/line (Number of lines: 16 lines max.)

000 001 002 003 ‘ 026 027
028 029 02A 028 04E 04F
050 051 052 053 076 077
078 079 07A 078 09E 09F
0AD | OA1 0A2 0A3 0c6 oc7
ocs 0co ocA | ocs OEE OEF
0F0 OF1 0F2 OF3 116 17
118 119 1A 11v 13€ 13F
140 141 142 143 166 167
168 169 16A 168 18E 18F
190 191 192 193 186 187
188 189 1BA 188 1DE 10F
1E0 1E1 1E2 1E3 206 207
208 209 20A 208 22E 22F
230 231 232 233 256 257
258 259 25A 258 27E 27F

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA} .

No.4 In the case of 32 characters/line (Number of lines: 16 lines max.)

000 001 002 003 01E 01F
020 021 022 023 03E 03F
040 041 042 043 05E O5F
060 061 062 063 07E 07F
080 081 082 083 09E 09F
0A0 0A1 0A2 0A3 0BE OBF
0co 0ocC1 0oc2 0C3 ODE ODF
0EO 0E1 0E2 OE3 OFE OFF
100 101 102 103 11E 11F
120 121 122 123 13E 13F
140 141 142 143 15E 15F
160 161 162 163 17E 17F
180 181 182 183 19E 19F
1A0 1A1 1A2 1A3 1BE 1BF
1Co 1c1 1Cc2 1C3 1DE 1DF
1E0 1E1 1E2 1E3 1FE 1FF

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA;;.
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Set HP at 10 ~ 16

No.5 In the case of 80 characters/line (Number of lines: 12 lines max.)

000 001 002 003 09E 09F
0AO 0A1 0A2 0A3 13E 13F
140 141 142 143 1DE 1DF
1E0 1E1 1E2 1E3 27E 27F
280 281 282 283 31E 31F
320 321 322 323 3BE 3BF
3Co 3C1 3C2 3C3 45E 45F
460 461 462 463 4FE 4FF
500 501 502 503 59E 59F
5A0 5A1 5A2 5A3 63E 63F
640 641 642 643 6DE 6DF
6E0 6E1 6E2 6E3 77E 77F

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA; ;.

No.6 In the case of 64 characters/line (Number of lines: 16 lines max.)

000 001 002 003 07E O7F
080 081 082 083 OFE OFF
100 101 102 103 17E 17F
180 181 182 183 1FE 1FF
200 201 202 203 27E 27F
280 281 282 283 2FE 2FF
300 301 302 303 37E 37F
380 381 382 383 3FE 3FF
400 401 402 403 47E 47F
480 481 482 483 4FE 4FF
500 501 502 503 S7E 57F
580 581 582 583 5FE SFF
600 601 602 603 67E 67F
680 681 682 683 6FE 6FF
700 701 702 703 77€E 77F
780 781 782 783 7FE 7FF

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MAy ;.
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No. 7 In the case of 40 characters/line (Number of lines: 16 lines max.)

000 001 002 003 04E 04F
050 051 052 053 09E 09F
0A0 0A1 0A2 0A3 OEE OEF
OF0 OF1 . OF2 OF3 13E 13F
140 141 142 143 18E 18F
190 191 192 193 1DE 1DF
1E0 1E1 1E2 1E3 22 22F
230 231 232 233 27€E 27F
280 281 282 283 2CE 2CF
2D0 2D1 2D2 2D3 31E 31F
320 321 322 323 36E 36F
370 371 372 373 - 3BE 3BF
-3C0 3C1 3C2 3C3 40E 40F
410 411 412 413 45E 45F
460 461 462 463 4AE 4AF
480 4B1 4B2 4B3 4FE 4FF

The table above shows the memoray address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA; ;.

No. 8 In the case of 32 characters/line (Number of lines: 16 lines max.)

000 001 002 003 03E 03F
040 041 042 043 07E 07F
080 081 082 083 0BE OBF
0Cco oc1 oc2 oc3 OFE OFF
100 101 102 103 13E 13F
140 141 142 143 17E 17F
180 181 182 183 1BE 18F
1C0 1C1 1C2 1C3 1FE 1FF
200 201 202 203 ) 23E 23F
240 241 242 243 27E 27F
280 281 282 283 2BE 2BF
2C0 2c1 2c2 2c3 2FE 2FF
300 301 302 303 33E 33F
340 341 342 343 37E 37F
380 381 382 383 3BE 38F
3C0 3c1 3c2 3c3 3FE 3FF

The table above shows the memory address to the LCD panel.
It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined
by the H/L condition of MA; ;.
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® When using Display RAM in the graph mode

N
'> Do~D~

DISPLAY
RAM

T

{ LAp~LA,

{ mag~maA,,

u DOT MATRIX LCD CONTROLLER - MSM6240GS =

(Note) The cursor display should not be used by setting CSEN at L.

(Example)HP = 8, VP = 8, 64 characters/line, 16 lines

MsB

Address configuration for Display RAM

LSB

[Man ] MAg[MAg [Ma; [MAa, T LA, Jea, Jra, Tmas Tma, [mas Tma, Tma; Twa, |

0000 003F
0040 007F
0080 00BF
Upper
surface
L 8K byte i
T (
1FCO 1FFF
2000 203F
2040 207F
2080 20BF
Lower
surface
L 8K byte
A L
~ —
3FCO l l 3FFF
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6. Dien Signal
Before writing the data into DISPLAY RAM or
ATTRIBUTE RAM, DIEN signa! should be set at L.
7. Memory Chip Enable Signal (MCE)

Normally this signal is set at L. This signal becomes
H when BUSY signal or DIEN signal become L,
which reduces the current consumption of the
external RAM by half,

8. ODD/EVEN Number Data Processing
When OEEN is set at H, ODD/EVEN number data

M6240GS »

processing is proceeded.

The purpose of ODD/EVEN number data processing
is to reduce the shift pulse “CP’ speed by half.
When MSM6240 is applied to wide LCD's control,
the speed of shift pulse becomes high and it exceeds
the maximum clock frequency of the LCD drivers,
so, to reduce the shift pulse speed is required.
When OEEN is set at L, ODD/EVEN number data
processing is not proceeded.

OEEN may set at L only when HP is set at 8 or less.
In this case, the data is sent to OD; (upper part)
and OD; (lower part).

oD, B D D G G B O O
e0, X T X X
o0, X X
0, X X

9. Frame Pulse, Frame, Latch

® Time chart

1st line stop  2nd line stop 3rdline stop 1st line stop
i i -y P p—— | ! 1 i

Memory address

-~ 300000C=2230000000 :x:'x:)'ocj;:;oooooc o

]
e b I\ ) ,;n

!
!
I P —— .

1
FRM ! | —

cme -2

Y drivec Y1 I——“

T
1 '
| | !
| 1 :
I} 1
X driver _X {_stiine X___2ndline ﬂ N th line st line
1 1 ~

e
Ly

I (4
4

( | —

7

The proper FRP frequency is 50 to 70 Hz.
fosc must be calculated so that it might match
with FRP frequency.
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10. X'TAL Oscillation

XT
[} fs
XT J
fosc R
Power ON reset
The frequency of the crystal is calculated by follow- HPis 10 ~16

ing formula.
* HPis8orless
fosc = (Number of characters + 8) X HP
X 1/duty X FRP X 2

fosc = (Number of characters X 2 + 16)
X 8 X 1/duty X FRP X 2

11. X'TAL Oscillation Frequency Table

HP = 8, FRP + 50 ~ 70 Hz

No. of
\ characters 32 40 64 80
Duty
1/128 4.1~57 49~6.9 74~103 9.0~12.6
1/96 3.1~43 3.7~56.2 55~ 7.7 6.8~ 956
1/64 20~29 25~3.5 3.7~ 5.18 45~ 6.3
1/48 1.56~2.1 1.8~25 28~ 3.9 34~ 48

HP =7, FRP =50 ~ 70 Hz

No. of
characters 32 40 64 80
Duty
1/128 3.6~5.0 43~6.0 6.5~9.1 7.9~11.1
1/96 2,7~3.8 3.2~45 48~6.7 6.9~ 83
1/64 1.7~25 2.2~3.1 3.2~45 39~ 5.5
1/48 1.3~1.8 1.6~22 25~35 3.0~ 4.2
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HP =6, FRP = 50 ~ 70 Hz

No. of
characters 32 40 64 80
Duty
1/128 3.1~43 3.7~5.2 56~17.8 6.8~9.5
1/96 23~3.2 28~39 4.1 ~57 51~7.1
1/64 1.5~2.1 19~27 28~3.9 3.4~48
1/48 1.1~15 1.4~2.0 2.1~29 26~3.6
HP =5, FRP = 50 ~ 70 Hz
No. of
characters 32 40 64 80
Duty
1/128 2.6 ~3.6 3.1~43 46~6.4 5.6 ~7.8
1/96 1.9~27 23~3.2 34~48 43 ~6.0
1/64 1.3~18 1.6 ~2.2 23~3.2 28~3.9
1/48 09~13 1.1~15 1.8~25 21~29
HP = 10 ~ 16, FRP = 50 ~ 70 Hz
No. of
characters 32 40 64 80
Duty
1/128 82~115 9.8~13.7 14.7 ~20.6 18.0 ~25.2
1/96 6.1~ 85 7.4~104 11.1~15.5 13.6~18.9
1/64 41~ 57 49~ 69 7.4~103 9.0~12.6
1/48 3.1~ 43 3.7~ 5.2 55~ 7.7 6.8~ 9.5

The value on above tables are affected by the
maximum frequency of LCD driver's shift clock

input and an maximum frequency of foec.

The relation between fqosc and shift clock is as

foltows.

* When ODD/EVEN data processing is proceeded

CP = fogc/4

* When ODD/EVEN data processing is not pro-

ceeded
CP = fosc/2
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For example, the fygc is limited as follows when
MSM5260GS, whose maximum frequency of shift
pulse is 3.3 MHz, is connected to MSM6240GS.
* When ODD/EVEN data processing is proceeded
fosc < 10 MHz
* When ODD/EVEN data processing is not pro-
ceeded
fosc < 6.6 MHz
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TYPICAL SYSTEM CONFIGURATION

11 )
EVEN SEG DRV 17 L
_—.'l [ _! L!‘ ED;
. L : L ||~ msms260Gs
ODDSEGDRV  fbqqoqqmmrpd_________ feem ey 0o,
Ty LI
|
()
) MSM
Leo { 5260GS
|
1
DF D
= | L Lip
! FRP
E FRM
1
1
:
0D sE6 DRV (LTI Il
————[irtrrer v ob
L4 r___--l—l.-l.. 2
L ! L
EVEN SEGDRV Y i f———ee- - Tt ED,
L[ TN T
T 11" T ce
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OKI semiconductor

MSM6255GS

DOT MATRIX LCD CONTROLLER

GENERAL DESCRIPTION

The OKI MSM6255GS is a CMOS Si-gate LS| designed for use in controlling large size of DOT MATRIX LCD panels

in characters and graphics.

FEATURES
® Display control capacity ® Scrolling and paging
— Graphic mode: 512,000 dots (216 bytes) ® Display system: AC inversion at each frame
Memory address MAg ~ MA;s ® Data output {upper and lower display outputs)
— Character mode: 65,536 characters (2 6 bytes) 4-bit parallel output, 2-bit parallel output
Display address MAg ~MA s 1-bit serial output
® Direct interface with 8085 or 280 CPU ® (Crystal oscillation
® Duty: 1/2 to 1/256 selectable ® | ow C-MOS Silicon gate process
® Attribute ® Single +5V power supply
— Screen clear ® 80-pin flat package
— Cursor ON/OFF/blink
PIN CONFIGURATION
fiidscs585555d586548 e
IH(;IH (3| 18] (&) (B[ 18Izt (Bt =] (3] 2] I9] 1S (9]{2] iz H e
y 11l .
xr[es | |l
XT 66 ED!SN
Vss Q 38 Jsusy
rest 5] 5 JcHe
wa,, 74| 3 Juo,
MA |, [i I] LDy
wa, (7] @ % 1w,
ma, [ 78] 27 ]rame
O - i
i _/
§idiidfdiiiiiriiiesaiiadys
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33
Tl o

DBy

DB,

€91

= \AA

-

Input register

Output register

Instruction
Seqister _ __ ___
R/W control

It

D
m
Pl

cud Cursor

Cursor
address

address
ﬁlcm

Cursor
CPR position

|

Cursor

Cursor
generation
circuit

Vp counter 3

Linear
address
counter

Tristate

position CMP
(lower)
Number
:&{DPR ol v }:3{ cMP
H Number
DU of duty 3 Cmp

Duty counter ¢

A
Number of 15
HNA - Character DIEN
e = U = R
Raster z RAy
$
hift clock address RA,
suspension
counter 2-bit parallel
Number _output ___ __|
H Timing 4bitparallel | [————)/D0~"
] control | outpur_ _ _ ___ | LDo~LD;
8 bit parallel/ ——CLP
serial
Timing generator CHg 1 —*CEp
circuit for CHg J
Dot counter PS and Load
APo
Y vy RO
>z — FRP
s 3- —~ FRMB

WVHOVIQ X204

® SDGGZINSIN - HITTOHLNOD dd1 XIH1VIN Load
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating value Unit
Supply voltage VpD Ta = 25°C —-0.3~6 \%
input voltage ) VIn Ty = 25°C -03~Vpp \
Storage temperature Tstg — —50~150 °c
OPERATING RANGE
Parameter Symbol Condition Range Unit
Supply voltage VoD — '45~55 \%
Operating temperature Top —_ —20~85 °c
Operating frequency fosc Vpp =5V £10% 0~11 MHz
INPUT CHARACTERISTICS
(Vpp =5V £ 5%, T, = —20 ~ 85°C)
Parameter Symbol MIN TYP | MAX | Unit Applicable terminal
“H* input voltage VIH 24 - - v DBo ~ DB, CS, RD, WR, Ag ~Ays,
“L" input voltage ViL — - 0.7 \Y DIEN, ADF, RDg ~ RD7
“"H"" input voltage VIH 4.5 - - \ RES, DIV, XT
"L input voltage ViL - - 1.0 \%
"H'* input voltage IT¥] - - 1 MA DBy ~%, CS, RD, WR /lg__’vﬂ.
“L" input voltage L — _ 1 UA DIEN, ADF RDy ~ RD4, RES, DIV
“H' input voltage H - - 250 MA TEST1, TEST2
“L" input voltage he - -, -1 MHA

OUTPUT CHARACTERISTICS
(Vpp =5V 5%, T = —20 ~ 85°C)

Parameter Symbol Condition MIN | TYP | MAX

Unit Applicable terminal

“H'" output current IoH VoH = 2.8V | —-500

A LDg~ LD3

“L" output-current oL VoL = 04V | 24

UDg ~ UD3
MAO ~MA15

mA RAp ~ RA;3

CHg, CEg, LIP, FRP
FRMB, BUSY, CLP
DBy ~ DBy

164




s DOT MATRIX LCD CONTROLLER - MSM6255GS =

CURRENT CONSUMPTION
(VDD =5V 5%, T, = —20 ~ 85°C)
TYP | MAX | unit

Parameter Symbol | Vpp Condition MIN
Static current Ipps 5 fosc = 0 Hz, No load - - 50 HA
Dynamic current IpD 5 fose = 10 MHz, No load - - 15 mA

Note: TEST1 and TEST2 are open, and other inputs are either Vpp or GND.

SWITCHING CHARACTERISTICS

(Vpp =5V ¢ 6%, Ty = —20 ~ 85°C)
Parameters Symbol Load condition MIN TYP | MAX Unit | Applicable terminals
Rising time tr 60 pF - - 100 ns
All output terminals
Falling time tf 60 pF | - - 100 ns

MAXIMUM OPERATING FREQUENCY

(VDD =5V & 5%, To = —20 ~ 85°C)
Parameter Symbol Condition MIN TYP | MAX | Unit Notes
Oscillating frequency fosc DIV = “L" 1 - - MHz Crystal oscillator
Basic clock frequency fg DIV = “H" 5.5 - - MHz External clock
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LCDC CONTROL SIGNAL TIMING CHARACTERISTICS
(CL = 30pF, Vpp = 5V £5%, Ta = —20 ~85°C)

XT
External
clock PwH

CHg

)

_.(CH..__

N B

MAo~MA ;5 Upper Side Address

Lower Side Address )g

Floating

DIEN N\

MA
ADF —\
MAQ™MAs vaLo | b
RA0~RA;3 e
tAD1

1N
d

VALID

tAD2

‘s
MA~MA 5 Refresh Address >i

CPU Address

Refresh Address

<

RES N

tAD4I—~

tRES

Parameter Symbol MIN TYP MAX Unit
Clock cycle time tep 180 - - ns
Clock “’H'’ level pulse width PwH 80 - - ns
Clock “'L" leve! pulse width PwL 80 - - ns
Clock rising/ falling time ter/ tef - - 20 ns
Character clock delay time t1CH - - 200 ns
Memory address clock delay time tMA - - 100 ns
Memory address disable delay time tAD1 - - 40 ns
Memory address enable delay time tAD2 - - 40 ns
CPU address delay time tAD3 - - 100 ns
Refresh address delay time tAD4 - - 100 ns
Reset “H" leve! pulse width tRES 1 - - us
| tep
PwL
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BUS TIMING CHARACTERISTICS
(C|_ = 50pF, Vpp =5V £ 5%, Ty = ~20 ~ 85°C)

Parameter Symbol MIN TYP MAX Unit
Ag, CS Set up time tcs 100 - - ns
RD, WR Pulse width tcw 300 - - ns
Address hold time tAH 40 - . ns
Data set-up time’ tpDs 200 - - ns
Data hold time tDH 40 — — ns
Output disable time tOH 0 - 40 ns
Access time tACC - — 200 ns
tAH

A
Ap, CS ' x

tes
tew
—
WR, RD
N £
1DH
| -]

DBo~DB;
(WRITE)
DBo~DB; VALID
(READ)
tacc | toH
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LCD DRIVER INTERFACE TIMING CHARACTERISTICS
{CL = 30pF, Vpp =5V & 5%, T, = —20 ~+85°C}

Parameter Symbol MIN TYP MAX Unit
Data delay time tDA - - 100 ns
1 Character cycle time ICH¢ 730 - - ns
Latch signal delay time tQ - - 200 .ns
Latch signal “’H"’ time Lip 1.46 - - ns
Chip enable clock delay time tCE - - 200 ns
Chip enable clock *H"* time tCE¢ 730 - - ns
Ready signal delay time B - - 200 ns
Ready signal "H’* time tBUSY 5.11 - - us
Frame signal delay time tFRP 2tCHg - 2tCHg +200 ns
Alternating frame signal delay time tFR - - 200 ns

CLP /

UDo~UD;
LDo~LD3 ><
tpT
tCH¢
E—
Mo N 'S;f__\__
LIP j tLip
1
g to
—

CEp /| tCEg

tCE

tCE
BUSY taUSY
1
) ™
LIP / \
X N—
FRP i N\
S
tFRP tFRP
FRMB
tFR FR
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TIMING FOR FETCHING PATTERN DATA

(Vpp = 5V * 5%, Ty = —20 ~85°C)

Parameter Symbol MIN TYP MAX Unit
Upper side data set-up time tuDs 120 - - ns
Upper side data hold time tUDH 40 - - ns
Lower side data set-up time t DS 120 - - ns
Lower side data hold time 1LDH 40 - - ns
CHg
() ] o) |
Upper Lower Upper Lower
MAG~MA; side side side side
~ d pper Lower Upper Lower
RDo~RD side data side data side data data side
° ? Y f @ t @ of @ of @
tups tUDH tLDS 1o
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PIN DESCRIPTION

Terminal No. | Terminal name 1/10/2 Function
1~6 MA,
S 0/z Address output for displaying RAM.
71 ~ 80 MA;5
7 Ao
S [ Memory address input terminals.
22 AIS
23 FRP [¢] Frame signal . . .. Synchronization of display
24 LIP [o] Display data latch signal
25 CEg 0 Chip enable clock for LCD segment driver.
26 cLp o Display data shift clock
27 FRMB [o} AC signal
28 LDg
S 0 Display data parallel output for lower side.
31 LDj3
32 Vpp Supply voltage
33 UDo o Display data parallel output, Upper display 4-bit output
OD1, ED1, OD2 and ED2 outputs
36 UDs ( an utputs)
37 CHg [9) Character clock
- Ready state signal. This signal is used while serial
38 Busy (o] Lo
transmission stops.
39 DIEN ) Display enable signal. When this signal is H, display is
enabled.
Address floating input, When this signa! is L, MAg™
40 ADF | MA1s RAg~RAj; are high impedance. Whereas, it is H,
Ao~Ajs or arefresh address is output to MAG~MA 5.
41 cS I Chip select.
42 RD [ Read...... Reading data is valid when RD = L
43 WR | Write ...... Data is written when WR = H
44 RES | Reset . ... ..Resets each counter.
45 DBy
S 1/0/1z 8-bit data bus . . . Common terminal for three state 1/0.
52 DB,
53 RDo
S S | ROM/RAM data input . . . Dot pattern data for the
60 RD,’ character generator
61 RAg
S 61z Raster address output.
64 RA3 *This output is not used in the graphic mode.
65 XT | . .
X'tal osc. . ..When an external clock is used by setting
66 XT ° DIV to “L", feeds it to XT.
67 Vss Ground pin.
— “H'": EXT clock.
70 BIv | coe

“L*: Self-excided oscillation
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FUNCTIONAL DESCRIPTION
1. LCDC Internal Registers

The internal registers include one instruction register (IR) and nine data registers. (See Table 1).

Table 1 MSMB6255GS internal registers

_ Instruction Data bit
CS | Ag register Register Register name READ | WRITE ata bl
210 7|6]5|4|3|2]1]0
X X X X Invalid - —
L|H[X X X X IR Instruction register O XX |[X[X
LlelLiLL | mom | Modecontol X o |x
register
cluleL L H PR Chz.aracterpltch o o X
register
Horizontal character
L|L H L
Lt HNR number register o o X
L HH DVR Duty number register X O
L L CPR Cursor form register O O
Start address (lower)
L{L L HLH | SR | ster o 0
Start address (upper)
L|L|LHHL SUR register o) o)
Cursor address
LI{LILHHH CLR {lower) register o o
Cursor address
Ljr Lttt CUR {upper) register o O

Note: “L"isread if the data of the registers marked X is read.

— Instruction register
The instruction register is a register for specifying the address of the data register which is accessed.
This register is cleared when RES input is “L."".
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— Mode control register

The mode control register is specified by writing ‘004" in the instruction register.

Register Ag| D7 [ D¢ |[Ds |Dgq [ D3 |Dy | Dy | Do
Instruction register L2 T L O R I R Y A (O Y R I 8
Mode control register L|L MODE DATA
Dg |Ds [Dgq | D3 |Dy {Dy (Do Output system
L|L 1-bit serial
H| L 2-bit parallel
L Character display
X | H
4-bit parallel
X | H
H/L|H/L|H/L|H/L
L]|L 1-bit serial
H| L 2-bit parallel
H Graphics
X| H
4-bit parallel
X| H
x i3
o £ s =5
€ wl B TR
Clen|l il al88 w
x |60l g |20 = |22 a
c |2 2 |23 £ |22
= |52 51222 [98] ©
m |O0| O |OO| N |¢~|
| — L
H: Display ON
L: Display OFF
———+05 D4
L L Cursor OFF
L H Cursor OFF
H L  Cursor ON
H H  Cursor blink
H: 16 frames -
L: 32 frames } Half of blinking cycle
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— Character pitch register

Register Ag Dy D¢ Ds D4 D3 D, Dy Do
Instruction register L L L L L L H
Character pitch register L (Vp -1 (Hp — 1)

Hp, represents the number of bits to be displayed
among one byte display data sent from RAM.
The value of Hp is the following .hve types. Hp D, Dy Do
4 L H H
5 H L L
6 H L H
7 H H L
8 H H H
— Horizontal character number register
Ao D, De Ds D4 D3 D, D, Do
Instruction register L L L L L H L
Character number register L (Hy — 1)
Assuming the total horizontal dot number of the display is T4,
MH = Hp X Hy, where Hy = 2 ~128.
The maximum value of H = 8 x 128 = 128 bytes = 1,024 dots.
— Duty number register
Register Ag D5 D¢ Ds D4 Dj3 Dy D, Do
Instruction register H L L L L L L H H
Time division register L (N — 1)
Ny = 2~256
— Cursor form register
.Register Ao Dy D¢ Ds D4 D3 Dy D, Do
Instruction register L L L L L H L L
Cursor position register (Cpu—1) (Cod — 1)

# DOT MATRIX LCD CONTROLLER - MSM6255GS =

The cursor is displayed on the lines from Cpy, to
Cpd in the character display mode. The length of
the cursor in the horizontal direction is equal to
the character pitch in the horizontal direction,
Hp.

The cursor is not displayed in graphic mode.
The relation between the cursor and Vp is as
follows.
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Font configuration of Hp =7 and Vp =8

0 0 0
1 1 11— OO0
2 2 2 —O-O-0-0-0-0O—
3 3 3 O-O—-D-D—_D-—D—-
VW WU WU WU WU\
P . O Y U . » O 4 o ¥
4 4 4 000000000
DD DD
5 5 5— 00000
6 D-D—-D—D—-D—D—D 6
6 A" 20" JREAN RN ERA N g N g g
7 —D—O—-D—-D—-D-D-D 7 —AD—-D—O—DH—D—-D—D 7
A" "4 \r 71 WY ‘T’ A 4 \r \r W Y\
Cpu=8' cpd=8 Cpu=7' Cpd=8 Cpu=2' de=6
Note: (1) Setting of Cpy, Cpg > Vp is not available.
(2) The cursor signal and pattern data are displayed subject to EX-OR.
— Start address (lower) register
Register Ag | D7 | Dg | Ds | D4y | D3 | Dy Dy Dy
Instruction register L L L L L H L H
Display start address register (lower byte) L Start address (lower)
— Start address (upper) register
Register Ao Dy D¢ Ds Dy D3 D, | Dy Do
Instruction register L L L L L H H L
Display start address register (upper byte) Start address (upper)
The display start address shows an address of The start address is composed of upper and
the RAM which stores data displayed at the left lower 8 bits {16 bits in total).
end and the most upper position.
— ‘Cursor address (lower) register
Register Ap D, D¢ Ds Dy D3 Dy Dy Do
Instruction register L L L L L H H H
Cursor address register (lower byte) L Cursor address (lower)
— Cursor address (upper) register
Register Ao D, D¢ Ds Dg D3 D, Dy Do
Instruction register H L L L L H L L L
Cursor address register {upper byte) L Cursor address (upper)

By this instruction, the value of the cursor
address is written in the cursor address register,
The cursor is displayed at the position specified
by the cursor address register.
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2. LCD Display
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HN

RD; Hp Rjo

aoosmamoo!

Ve
{Upper)

Vo
{Lower)

Table 2 Legend

Symbol Name Meaning Value
i in hori
Ho Horizontal pitch P!tch f’f characters i rizontal 4 ~ 8 dots
direction
N h - -
Vp Vertical pitch P!tch ?f characters in vertical 1 ~16 dots
direction
R Number of ch t li
Hn Number of characters in one line umber of characters ?er fne or 2 ~ 128 characters
number of words per line
Vo Number of rows Display duty 2~ 256
iti h h .
Chu Cursor start position A position where the cursor starts Line 1 ~16
P display
. A ition where the cursor sto .
Cpd Cursor end position pasiti eret sor stops Line 1 ~16

display
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3. Built-In Bus Averter

The bus averter which switches the address buses
Apg ~ Ays of the CPU with the memory address
buses of the refresh. The refresh memory addresses
are output to MAg ~MA, s when the input terminal
of DIEN is set at high level and Ag ~ A5 are output
to MAg ~ MA s when the input terminal of DIEN
is set at low level.

. External Clock Operation

An external clock enables the MSM6255GS to
operate when the input terminal of DIV is set at
high level, The external clock is input to XT.

. Address Output Floating

MAg ~ MA;s and RAp ~ RA3 become high
impedance when the input terminal of ADF is
set at low level. This function is used when the
address buses of memory are opened to others
than MAg ~MA;s.

MAg ~ MA;s and RAy. ~ RAj3 become normal
impedance when ‘the input terminal of ADF is
set at high level.

6.

~

= DOT MATRIX LCD CONTROLLER - MSM6255GS »—

Power Down Function

Power down function of the MSM5279GS (seg-
ment driver) can be used by connecting the
output terminal of CEg to the ECLK input of the
MSM5279GS. This function is valid only in 4-bit
parallel output mode.

Refresh Memory Address
{(MA, ~ MA ;) Operation

In the horizontal direction, MAxx is counted up
at the trailing edge of CHg. Upper side is addressed
while CH¢ is set at low level and lower side is
addressed while CH¢ is set at high level.

MAXxx is counted up even if it exceeds the number
of horizontal display characters, but this does not
affect the display since no data is being transferred
at the time.

The period in which the data transfer is suspended
corresponds to eight characters. When the period
passes, one horizontal cycle is completed and the
next cycle is commenced.

Memory address operation in the graphic mode is
shown in Fig. 2 and that in the character mode is
shown in Fig. 3.

Address configuration of display RAM

HSB

LSB

,MA15|MA|4WA13IMA12|MA11|MA,0IMA9 IMA8 [MA; [MAg [MAs IMA4|MA3 [MA, IMAl IMAd

Fig. 2 Memory address in the graphic mode (640 x 200}

of
data transfer

1 word
\ N
0000_| 0001 | 1 ooae [ ooar |
0050 _| 0051_| | ooge [ 009F |
Upper
1EF0 [ 1EF1 1F3E | 1F3F
1F40 | 1F41 1F8E_| 1F8F
1F90 | 1F91 1FDE 1FDF
Lower
3e30 | 331 | [ae7s [oerr | l

Note: L is output for RAg ~ RAj3.
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Hp (Number of characters in horizontal display line)
S 1 of
Test 1 character data transfer
address
(" o000 [ oooo 0001 — 004E 004F
001 0000 0001 —_— 004E 004F
010
on
Line 1 S
ine 100
101
110
k m 0000 0001 e 004E 004F
~ 000 0050 0051 h——ed 009E 009F
Line2 S ,
N 0050 0051 — 009E 009F Upper
000 0370 0371 — 03BE 03BF
Line 12
S 0370 0371 — 038E 03BF |
000 03C0 03C1 — 040E 040F
Line 13 &
RN 03C0 03Ct — 040E 040F
Lower
000 0730 0731 —_— 077E 077F
Line 24
m 0730 0731 — 0776 4 077F N
Note: Start address is 0000, 80 characters x 24 lines and V, < 8.
Fig. 3 Memory address in the character mode (80 characters x 24 lines)

177



= DOT MATRIX LCD CONTROLLER - MSM6255GS =

8. Output Mode

Three kinds of modes, 1 bit serial, 2-bit parallel
and 4 bit parallel, are available as output modes.
Data fiow of each mode is shown below.

Data shift
Segment -— [~ UDy
driver | o . — - — —
Upper
LCD panel

Lower
Segment - -
driver -— f-—— UD,

Data shift

Fig. 4 1 bit seriel data transfer
T T lJDl
| -— : UD,
[}
e—rr— T L- T

'l [
Upper
LCD panel
Lower
0 i

r _—e— b ey o — e — r L S—
| -— i UD,

[e——— UD3;

178

Figure 5 2-bit paralle! data transfer
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UD(~UD; AN j j ]
CEp —_—
Upper
———— e LCDpEnel |
Lower
\ ) ) )
LDo~LD; N
4

Fig. 6 4 bit parallel data transfer

Time charts corresponding to data transfers shown
in Fig. 4 — Fig. 6 are shown in Fig. 7 — Fig. 9.
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o T L ] L LI 1 [ L

Mg~ 5 _EROT E—

Suspension of data
transfer
I

[ STAN [ STAM [sTAN+1 [ STAM+1 ]| | I | |

voo _[ TTTTTTIodopsfs[3]2]1]00

ple]s 2 [3f2[1]od{orfs [s[a[3 2] [od T T

L_- ENDN data

|

" STAN data " STAN+1data |

oy TTTTT]T [odelsfafsf2]1i00

[o] e[s [4]3[ 2[ ]o] o] els]a[3]2]1 [o ] ]

ENDM data

I R

T I
STAM data STAM+1 data

Note: STAN: First memory address of one horizontal line.in the upper side
STAM: First memory address of one horizontal line in the lower side
ENDN: Last memory address of one horizontal line in the upper side
ENDM: Last memory address of one horizontal line in the lower side

Fig. 7 1 bit serial data transfer
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18L

MAo~MA;s _ENDN | ENDM | — — — 7 7 T ["STAN | STAM | STAN+1] STAM#] I | | | |

Suspension of data
transfer I

vwoo | [ [ ] Jos]os[osf o orJosfosfoifosfosfoafoi] T T T [ | 1
. |
up, | | D,,|D4|Dzl Do D(,|D4|02|Du D,,|D4lozlm
le— ENDN data [~— STAN data —=1=—STAN+1 data ——l
up, T 1 D, [Ds] D3] D, D-,IDS—IDJlDl!D-,]DSIDJID,l
1
1 )
voy _ 1 ] Dy [D+] B2] Do D, [ D+ ] D2] Do Oo] Da] Dz [ D]
Lo — ENDM data +—— STAM data wl-STAMH data -—I

Note: STAN: First memory address of one horizontal line in the upper side
STAM: First memory address of one horizontal line in the lower side
ENDN: Last memory address of one horizontal line in the upper side
ENDM: Last memory address of one horizontal line in the lower side

Fig. 8 2-bit parallel data transfer
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CHgp

MAQ~MA 5 _ENON | enom ] enon+r fENDMHT|

L L

1 ] L

[

| Suspension of data transfer I

ar LT LI LT L

I 1 I riJ

uD; | oo | ©s 0; | D o, | 0, o, | o
I
uD, % | 0 o | 0 CY D | s
up, [ o [ o s | o s | Do ps | D
i
)
uDy s | Do s | Do Da | Do Ds | Do
[ |
ENDM-1 data ENDN data f STAN data STAN+1 data L
o o [ oo o T o ol
LD, D¢ l 02 D¢ l D2 D¢ l D, Do I Dy
I
LD, os | o, os | b, Ds | b os | o |
i
' 1 !
LD, I Dy l Do Ds r Do l Dg l Do Dy [ Do [
I | I I
l*ENDM—l data ENDM data ! STAM data STAM.H data !

Fig. 9 4 bit parallel data transfer
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9. LCD Driver

The most suitable LCD drivers for 4-bit paraliel

data transfer are MSM5278GS (common driver) and

MSM5279GS (segment driver). MSM5260GS is the

most suitable common/segment LCD driver in the

case of 1-bit serial data transfer and 2-bit parallel
data transfer,

Note: 4-bit parallel data transfer cannot be applied
to MSM5260GS. Both 1-bit serial data trans-
fer and 2-bit parallel data transfer cannot be
applied to MSM5279GS.

11. Calculation of Crystal Oscillation

Frequency (fosc)

= DOT MATRIX LCD CONTROLLER - MSM6255GS »

10. Relation Between Duty and

Number of Lines

Number of lines is determined by Vp, vertical
character pitch, and VQ, number of lines in vertical
direction.

Number of lines = V/Vp X 2

Note: In the graphic mode, number of lines should
not be odd number.

Table 3  Calculation formula of foec

DIv Output mode Calculation formula of foe Calculation example (MHz)
. ©)] FRP X (HN +8) X Hp X Vg X 2 9.856
[€) FRP X (Hy +8) X Vg X 4 2.464
" @ FRP X (Hn +8) X Vp X Vp 4.928
® FRP X (HN +8) X Vg X 2 1.232
Note: (1) Table 3 shows a calculation example assuming that FRP = 70 Hz, Hy = 80, Hp = 8 and VQ = 100, how-

ever, the example of Hy =4 ~ 7 in 4-bit parallel is not included.
(2) Output mode @ : Hp =477 in 1-bit serial, 2-bit parallet and 4-bit parallel

Output mode @ : Hp =8 in 4-bit parallel

12. Calculation of Character Clock

(CHg) Frequency

CHg = FRP X (Hy +8) X Vg

Example: Assuming FRP = 70 Hz, Hy =80 and VQ= 100,

CHg = 1.62 (s)

13. Calculation Shift Clock (CLP)

Frequency

Table 4 Calculation formula of CLP

Output mode Calculation formula of CLP Calculation example (MHz)
1 bit serial FRP X {HN +8) X Hp X Vp 4.928

2-bit parallel FRP X {HN +8) X Hp X Vg X 1/2 2.464

4-bit parallel FRP X {Hy +8) X Hp X VX 1/4 1.232

Note: Table 4 shows an calculation example assuming that FRP = 70 Hz, Hy = 80, Hp = 8 and Vg = 100.
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14. Relation Between Reference Clock (fs)

and External Clock

v [P —>

XT

fs functions as a dot clock in LCDC and the dot counter inside the IC is counted up at the tailing edge of fs.
The dot counter operates in N number system and its signals are output as CH¢.
(Refer to time charts Fig. 7—9 and Fig. 14.)

15. Access to the Display RAM

In writing/reading the data to/from the CPU, DIEN
should be low level, By setting DIEN signal at low
level, the address from the CPU are output from
MA~MA;5, and this enables the access to the
display RAM,

There are 3 method about accessing display RAM
from the CPU.

(1

(2}

184

Direct access from CPU

Display RAM is accessed directly from the
CPU, irrespective of MSM6255GS condition
(refresh cycle or not).

In this method, the RAM address changes to
the CPU address when the display is on the
screen. So, frequent address to the RAM causes
flickering on the screen.

Access during BUSY signal is at high level

BUSY signal indicates the period when the data
transfer is stopped and BUSY signal is set at
high level during the data transfer is stopped.
The period when BUSY signal is high corre-
sponds to that of seven characters’. If display
RAM is accessed during this period {(when

BUSY is high), the display on the screen does
not flicker.

Note: This method is effective when the size of
screen is small, In the case of big size
screen, 640 x 200 dot, 1-character needs
approx. 1.6‘5.50, in this case, the period
when BUSY is at high level is 11.2‘15,
which isimpossible to write a lot of data.

(3) Synchronized access

Refresh scycle and CPU scycle are alternately
performed. So, there is no flickering on the
screen and there is no need to scence the BUSY
signal.

In this method, however, some external circuits
are necessary. The timing chart of this method
is described in the Figure 10 below.
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CHy
DIEN A T \ /
) !
CPU | Lcbe || cpu | LCDC
fetching the
display pattern data
RAM ©-
ouT W N |
tUDSYy, |
tRAM tUDH

Figure 10 Basic timing of synchronized access to the display RAM.

] ) ) ]
CPU | LCDC I] cpu ILcoC |

N+1 M+1

legend
Tc : Period wihen the address bus is MAp~MA,s output address to the upper side
occupied by CPU when DIEN is high and CH¢ is low.
TL : Period when the LCDC fetches To perform synchronized access method, the
the refreshed data timing between DIEN and CH¢ should be as
tRAM : Refresh address delay time + described in Figure 10.
memory access time
typs : Upper side data set-up time
tUDH : Upper side data hold time
=
VDD
! ) 4 5 b
MWR — LDPHC D PR g D PRQ pPRQ
M-RD _ _ 4 _
CLﬁﬁ —t cl8M T c@ b cLO
V-RAM ?
SELECT Vpo'
DIEN ’
READY

Figure 11 Wait function controlling circuit

DATA LATCH

Display RAM must meet following require-

ment.

TL>tRAM *+ tUDS
In writing data into the display RAM, LCDC

should be synchronized so that the write pulse
should occur during the period of T¢. In read-
ing the pattern data from the CPU, the data of
display RAM should be talched first.

Figure 11 shows the controlling circuit.
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16. DIEN

DIEN has to be generated when the display RAM is
accessed by Synchronized access method described
in 15-(3).

(1} Control the LCD module by separating
upper side and lower side

Timing chart of XT and CH¢ is described as

below. In this case, 4-bit data transfer is applied
and Hp=8.

S A S W A W
i/ L

tCH

DIEN signal is generated by XT and CH¢. .
DIEN signal generating circuit is described in
the figure bellow.

l———?Do—— DIEN
CHg D Q

— Q

When Hpk 8 in the 1-bit serial, 2-bit parallel and
4.pit parallel mode, the relation between XT
and CH¢ should be refered to Figures 7 and 8.

17. Scroll-Paging

Scroll *paging is enabled by setting the display start
address to the scroll address register.

(1) Memory address of vertical scroll*paging

Figure 2 shows the memory address when the
start address is 0000. When the start address is
set at 0050, display will be vertically shifted by
+1,

By setting the starting address one by one,
screen will scroll vertically.

Paging will be performed by setting the start
address as 3E80.

(2) Memory address of horizontal scroll

When the starting address is set at 0001 in
Figure 2, the display on the screen will be
shifted by +1 byte horizontally. The data
shown as O04F in Figure 2 corresponds to the
memory data in the 2nd line shown as 0050,
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INTERFACE WITH CPU

Wﬂ\ A~ MSM6255GS
8085 ] d @
WR swmBm d RD
RD
1o/M ]
Ay ~Aq % Decoder |y CS
ADo~AD, (’* -
ALE
—Q
HLDA ol oc o8
L : >‘DBo~ 7
Ag~Ars l ‘ 11/[_ ,) Ag~Ajs
MSM6255GS
4’\\ /\
280
S e T
WR mm —C] RD
RD
-0 —
T0RA B |- CS
I0RQ Ay ~Ag > Decoder
‘ ||
Do~D7 (‘ T ') DBo~DB4
Ao~Ays ] ™ Ao~tis
Uy

187



= DOT MATRIX LCD CONTROLLER - MSM6255GS =—

MSM6255GS
8086 M
H —/ ————————QqQ WR
H—+ — F————d ®D
—0
Mm/io —q Cs
Ay~A Decoder
DT/R
DEN
ADg~AD 5 Trans- Da~D _ Do~D
ceiver L S— b 1 PBo~D8-
ADj6~Ajg l |
Latch | Ag~Aj9, BHE Ao~Ajs
BHE
ALE
*Minimum mode
MSM6255GS
6800 A
¢2 | 1 p———Ad rD
VMA |
RIW _— —1’—90—53)—0 WR
4\ L -d cs
Aj~Ags l/<Decoder
Do~D1 L > DB(~DB4
Ao~Ais . > Ap~Ays
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| AVJ 40H245

CPU

\/

1/0
WR
Display
RAM
Ap~Ars

CS FDDR
> bBy~DB,
UDo
uD;
cLp
DIEN .
CEp
> RDo~RD, LIP
FRP
FRMB
MSM6255GS
MA,
MA; 5
Ao~A;s  LDo~LD;

4 bit

MSM
5278GS

[ 1
msm [ ]
5279Gs [P -
N | H
8 ~
[] [

Figure 12 System configuration in graphic mode
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CPU

1 1
1 L 3
| [ T—
CS RD WR —
MsM
UDy 5279GS
S 4 bit L—
RD
l ~ s° cLpP
RDy CE¢ \
Character | 7
V1 RA,
generator —{ LIP
RA;
1 F Msmw | || @ FFEFEEF—Smmmm— = ——
FRP 5278GS
/ MSM6255GS
FRMB
N DIEN
— DIEN
DB
DB,
WR =
Display =
RAM K MAG~MA 5 l_
z
Ag~Ags
Decoder

Figure 13 System configuration in character mode
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PH e e e e e e e e e e . o —— — o — —— o —— —
syyyp vl - -~ ~-_ _ _—_ _~_ _ "~ _ T __ - T —— Ennnnnanpnnkn
Memory T Nn1 N2 T stA [ sta [ sTa STA STA | sTA sTA [ sTax1 | sTA+2 | STA+3
address l
| | 1 ; Start address
Lip 1
| l |
l Tuip |
| l
L |
CE":, ! TCE¢ |
| n—
J— ’ l
BUSY i | | f
| | l Teusy 1
FRP I | |
|
X 1
e LI L LI S ey S B Y R A ey O
CH

Figure 14 Time chart during suspension of shift clock

Condition: 4-bit paraliel output mode
HP=5

CH=TgX Hp
TpLip=2CH
TCE¢= CH

Tgusy = 7CH

w SOGGZINSIN - HITTOHLNOD A1 XIHLVIN LOd
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+5V

RESET
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-C_ l HC257

- G
Ats ADR— ¢ l—m 1Y p————— M'RD
x 14 ADR—14 3B 2vp: M-WR
! 13 ADR=13 ] syp—————wro
12 ADR—12 a8 a4y 10"WR
1 ADR—11 1B
X2 ADR™10 v 28
9 ADR— 9 3A
3 ADR- 8 4A
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Dy ADR-7
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READY WE WE LIP —
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HC74 3 0 @
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s Ds ©
: B 3
+5V —3 g; RO 2
HCT374
Dﬁo
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CLK-0UT a o
:
HC32 —Q OF DIEN
HC32 L] XT
;D cs
HC32 HCa2 RD
WR
HCo4
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D-8US- }
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D-BUS- s
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Figure 16-2
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OXIX semiconductor

MSM6265GS

DOT MATRIX LCD CONTROLLER

GENERAL DESCRIPTION

The OKI MSM6265GS is CMOS Si-gate LS| to control large size dot matrix LCD in characters and graphics.

FEATURES
® Software compatibility with HD6845 and HD46505
CRT controllers.
Display control capacity
Number of characters: 16,384 (2'%) characters
Display addresses

MAg to MA 3
Raster addresses
RAg to RA,4
® Duty: 1/100X 2
® Number of characters per row: 2 to 128 (program-
mable)
o

Font configuration: Vp: programmable
Hp = 8 (4-bit parallel output),
Hp =4 to 8 (ODD/EVEN

Attributes: Cursor ON/OFF/BLINK

Scrolling, paging

Data output: 4-bit parallet output, ODD/EVEN out-
put

Display system: AC inversion at each frame

Crystal oscitlator, external clock input

Low power CMOS silicon gate process

Single +5V power supply

80-pin flat package

output)
PIN CONFIGURATION
cLITeQcnzzzgzz 2 z
P52 SIFF e ESFFEEEEEEEE
3 R
H_H H ) H i ilililg I H
o - s} (| o) =] = |o| @ [~ () [ [& Nf =
== N
LD, 26 =
Voo : 78 HPg
oo = 77 1agiopev
up, [[38 | = on
o = 75 6400
o, 3] = o
Vob 32 -!—75 .
g 2 | 72 1 DINH
BUSY 34 = o
EXBL 35 :70 TESTS
AGF [:[ e 3 TEST,
= = 681 mono
cs  [Cs8 = Ves
RD 39 :Iee =
wr [Ca0 65 ] xT
H e 19 =) 12 1219 1] 19 8|8 B3 ) (J
" e - nomoaow oo ~ o - e p s 2L dd
LeseggggdyvglgfReeeecaicaac
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BLOCK DIAGRAM

S wrabRscs PBu1eDBr  gyp yop
CHg HPy 16 HP,

Address

register k—

R W control

Cot counter

Haorizontal dis-

640D —— | Ry | play character
count register

" |Maximam raster

RA, to RA;

Linear — R 2| Start address
ADF —= address 13| register

counter
L Duty counter ‘___ —
MAg
Cursor start |
raster register

MONO

Cursor
counter

Data transfer
BUSY -———— halt circuit

LIP

R, | Cursor and
raster register

TEST+—

TEST2——= )|

Ris  cursor
15 reqister L

ODD/EVEN f—————e FRP
______ CEg

4.t parallel ———— RDy 10 RD;

output

Qutput circuit
T
|
|
|
|
|
1

CLP

paraliel

L - FRuB

MAg to MA, 3 l:g', 1o lig, DINM
v 1o R

‘— 72— ———4B/ODEV

Figure 1 Block diagram
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CPU

———
| CRT controller
6845
Address
bus r
M
g P V-RAM
| X 3 A) S
Character —~
code U Data
ya— L M
— . P CG
] j x ROM
o[
Data 8 > ?
bus e, 2 S
o c D
S
=) 2 o
o > > < S
~ & = a
P Character data
O
3
\ LCD controller
~ 7

CRT/LCD switching signal

CRT screen
Driver circuit
LCD driver
Lco i LCD panel
driver 640 x 200

Figure 2 System block diagram
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power supply voltage Vbp Ta = 25°C -0.3 ~ 6.0 \
Input voltage VIN Ta = 25°C —~05 ~Vpp +0.5 v
Storage temperature Tstg - —55 ~ 150 °C

OPERATING RANGES

Parameter Symbol Condition Rating Unit
Power supply voltage Vpp — 45~ 585 Y
Operating temperature Top —_ —20 ~ 85 °c

INPUT CHARACTERISTICS
(Vpp =5V *10%, Ta=—20~85°C)

Parameter Symbol MIN TYP | MAX [ Unit Applicable terminal
“H" input voltage ViH 2.2 - VpD vV |DBg ~DB4, RD,WR, DINH, RDy ~RD7,
“L’" input voltage ViL —-0.3 - 08 \" ADF, CS, WIDE, RS, RES, EXBL.
MONO, 4B/ODEV.
“H'" input volage VIH 3.6 - Vpbp \" —
XT,TEST1, TEST2, DIV
L' input voltage ViL -0.3 - 1.0 \
“"H’" input voltage Vi 24 - VbD v HPy ~ HP,
“L' input voltage ViL -0.3 - 0.6 v 640D
“H** input current Iy - - -1 LA Rs, CS,WR, RD, ADF, RES, DIV,
“L" input current e _ —_ 1 A MONO, 640D, HPy ~ HP,, DINH,
DBg to DB4, RDg to RD4
“H"" input current IIH - - -1 KA
- TEST1, TEST2,
“L' input current 'TH - - 100 KA
Input capacitance C - - 5 pF All input terminals

OUTPUT CHARACTERISTICS
(Vpp =5V £10%, T;=-20~85°C)

Parameter Symbol MIN TYP | MAX Unit Applicable terminal
""H’’ output current loH VOH = 2.8V | —500 _ _ HA MAg ~ MA;3,
Vo = 4.2V | —100 HA DBg ~ DB1,
"L’ output current loL VoL = 04V | 21 - - mA UDg ~ UD3,
LDy ~ LD3,
CLP, FRP, FRMB
LIP, BUSY,
CH¢ MA¢, fs
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POWER CONSUMP
{Ty = 25°C)

TION

Parameter Symbol Vobp Condition MIN TYP MAX Unit
Static current lbbps 5y fosc = 0 Hz, No load - - 50 UA
Dynamic current Is]») 5y fosc = 10 MHz, No load - - 15 mA

Note: TEST1 and TEST2 are open, and other inputs are either Vpp or GND level.

SWITCHING CHARACTERISTICS
(Vpp =5V £10%, Ty=—20 to 85°C)

Parameters Symbol | Load condition | MIN [ TYP [ MAX [unit[ #pplicable
. S tr 60pF - = 40 ns All output
Rising and falling times i G0pF — — 20 ns terminal
MAXIMUM OPERATING FREQUENCY
(Vpp =5V £10%, Ta= —20 ~ 85°C)
Parameter Symbol Conditions MIN TYP | MAX | Unit
Oscillating frequency fosc Div =" 1 - - MHz | Crystal oscillator
Basic clock frequency fs v ="H" 5.5 - MHz External clock
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PIN DESCRIPTION
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Pin No. Pin name 1/0/2 Function
1 WIDE | Expansion mode when “’H’’. Normal when “L".
? MA?” 0/z Address output to display RAM.
17 MAo High impedance when ADF = "'L.",
18 FRP o] Frame signal
19 LIP [o] Display data latch signal
20 CEgp o} Segment Drv chip enable clock
21 CcLP o Display data shift clock
22 FRMB o) Alternate signal
23 LDy
14 14 (0] Display data parallel outputs (lower side)
26 LDj3
27 UDg .
t { o Display data parallel outputs (upper side)
30 UD;
32 VoD +5V
33 CH¢ (o} Character clock
34 BUSY o] Ready status signal. ‘“H’’ during serial transfer halt period.
35 EXBL | Cursor control signal input
36 ADF ! Address floating input. Floating when “L"".
37 RS | Register select input
38 CS | Chip select . . . selection status when CS ="'L"
39 RD | Read . . . data reading possible while RD = “‘L."
40 WR | Write . . . data writing executed by WR leading edge.
41 RES | Reset signal input. Reset when "'L",
42 DBy 8-bit data bus . . . three-state input/output common pins
14 ? 1/0/2 Pull-up registor on-chip
50 DB1q Positive logic
51 RDg
? t l ROM data inputs . . . Dot pattern data of CGROM.
59 RD4
60 RAg -
14 1§ 0/z Raster address outputs. High impedance when ADF = *'L".
64 RA4
65 EI ! Crystal oscillator pins o
66 XT (o] External clock is input to XT. (XT is open.)
67 GND ov
68 MONO ! Eho?r?; ?vgh,ei 1‘2_.‘?.";21: \(;(;ge::zvg:\leg c:lm:nections possible
69 TEST; | Test input pins
70 TEST, Left open for use.
7 BT ) Ef(ternal clock when “H". Selfjoscillatit?n when “L".
Direct Vpp and GND connections possible.
72 DINH 1 display OFF signal input. Display OFF when L'
73 fs [e] Dot clock
74 MAg (o] Memory address counter clock output
40-character memory address output and 80-character data read-
75 640D | ing when “'H"
Normal when “L"
4-bit parallel output when "H’*, ODD/EVEN output when “L".
7 4B/ODEV ! DirechDD and ZND connections possible. 7
78 HPgo 1 font horizontal pitch program input.
t l 1 Direct Vpp and GND connections possible.
80 HP,
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TIMING CHARACTERISTICS OF LCDC CONTROL SIGNAL

XT —7 e \c ___.____7‘/ n

7 y
S N
CHg
—
tcH tcH
MAg 4‘
—-—
tMA G | tMAY
i p!
MAp to MA; 3 Upper side Lower side @ :Jdp:rzrsssrde
RAg to RA4 address address J N
A IMAU
tMAH ] [ .
tMAH
IMAL
\ -
ADF - /
MAg to MA; 3 Display Floating / Display
RAg to RAq address AN address
WRA tREA
RES
RES
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LCDC Control Signals
{CL =30pF, Vpp =5V *10%, T, = —20 to 85°C)

Parameter Symbol MIN TYP MAX Unit
Clock cycle time tep 180 - - ns
Clcck "H’ level pulse width PWH 80 - - ns
Clock "L level pulse width PwL 80 - - ns
Clock rising and falling edge time ters tef - - 20 ns
Dot clock delay time tfs - - 110 ns
Character clock delay time tcH - - 100 ns
Memory address clock delay time ‘MA¢ - - 340 ns
Memory address hold time tMAH 5 - - ns
Upper side address delay time tMAU - - 290 ns
Lower side address delay time tMAL - - 120 ns
Drawing address delay time tWRA - - 40 ns
Display address delay time tREA - - 40 ns
Reset “H" level pulse width tRES 1 - - Us
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BUS TIMING CHARACTERISTICS

tAH
RS, CS
' tRCS
WR, RD Z
u 7|
tps DH
1
DBg ~ DB Vi
0 ’ VALID
{WRITE)
DBy ~ DBy
(READ) VALID
tAcC '
toH
Bus Timing Characteristics
(CL =50pF, Vpp =5V £ 10%, T, = —20 to 85°C)
Parameter Symbol MIN TYP MAX Unit

Rs, CS set-up time tRCS 300 - - ns
RD,WR pulse width tow 300 - - ns
Address hold time tAH 40 - - ns
Data set-up time tps 200 - - ns
Data hold time tDH 40 - - ns
Qutput disable time tom 0 - 40 ns
Access time tACC - - 200 ns
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LCD DRIVER INTERFACE TIMING CHARACTERISTICS

o/ ‘_—\—/_—\__
UDg ~ UD; X
LDg ~ LD3

DA

tCHg

T T
SR

e TN

tCE tCE
BUSY tBUSY !tl
B
LIP
_mL / N

FRP j;
tFRP tFRP

FRMB
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LCD Driver Interface Timing Characteristics
(CL = 30pF, Vpp =5V £10%, Ta= —20 ~ 85°C)

Parameter Symbol MIN TYP MAX Unit
Data delay time tDA - - 100 ns
Cycle time for 1 character tCHo 730 . - ns
Latch signal delay time 9 - - 200 ns
Latch signal "H” time ip 1.46 - - Ms
Chip enable clock delay time tcE - - 200 ns
Chip enable clock "H'" time tCEQ 730 - - ns
Ready signal delay time tg - - 200 ns
Ready signal “‘H'' time tguUSY 5.11 - - Ms
Frame signal delay time tFRP 2tCHg . 2tcHg + 200 ns
AC signal delay time tFR - - 200 ns

PATTERN DATA FETCHING TIMING

CHg \ / N
N

T

MAg to MA |3 Upper Lower Upper Lower
RAp to RA4 side side side side
RDg to RD4 ‘{Jpper side chwer side Upper side Lower side

data of @D | data of (D data of @ data of @

1
tups 2. DS (LoH
(C=50pF, Vpp =6V £10%, Ty= —20 ~ 85°C)
Parameter Symbol MIN TYP MAX Unit

Upper side data set-up time tuDs 140 - - ns
Upper side data hold time tUDH 40 - - ns
Lower side data set-up time tLDS 140 - - ns
Lower side data hold time tLDH 40 - - ns
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FUNCTIONAL DESCRIPTION
1. LCDC Internal Registers

The internal registers include one address register
(AR), and eight data registers R1 and R9 ~ R15.
(See Table 1}.

1) Address register (AR)

When a data register is accessed, this register
specifies the number of that register. Once this
register has been written, the same value is held
until the power is switched off without being
influenced by RES.

2

-~

Horizontal display character number setting
register (R, )

Setting of the number of characters per line on
the screen. Any value from 2 to 128 can be set.

Example: 80-character setting (501}

D, | Dg | Ds | D4 | Dy | D2 | Dy | Do
L H L H L L L L

3) Maximum raster address register (R9)

Setting of the value obtained by subtracting 1
from the raster counter corresponding to one
line. The vertical pitch Vp for 1 font can be
set to any value from 1 to 32.

Example: Vp = 8 setting

D; | Dg | Ds {04 |03 [ D2 | Dy [ D0
L L L L L H H H

4) Cursor start raster register (R10)

This is one of the cursor control registers. The
raster address of the top edge of the cursor is
specified in the five lower order bits, and the
cursor display mode is specified in the two
higher order bits. The cursor display mode is
set to either mode A or mode B by the EXBL
input pin.

Cursor display mode A

D¢ |Ds EXBL = "“"H"”
L | L | Cursor displayed in stationary position
L | H | No cursor display
Note 1| H | L | Cursor blinked on and off every 32 frames
Note 2] H | H ! Cursor blinked on and off every 64 frames

s DOT MATRIX LCD CONTROLLER - MSM6265GS =

Cursor display mode B

D¢ | Ds EXBL="L"

No cursor display

T ||
|||

Note 1 & 2:
Blinking-cycles:

On Off

32 or 64 frame interval

Note 3:

I'f the blinking cycle is applied to EXBL from an.
external source with Dg = 0 and D5 = 0,the cursor

isblinked on and off by the EXBL frequency.

5) Cursor end raster address (R11)

This is another cursor control register. This
register specifies the raster address of the bottom
edge of the cursor. The relation to R10 is out-
lined below.

*HP=7, Vp = 11, cursor start address
< cursor end address
< maximum raster address

0
1
2
3
4
5
6
7
8
N DD DN
9 Yy 9P P99
10

Cursor start address = 9
Cursor end address = 9
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*HP=7, Vp = 11, cursor start address > cursor end address

0]

1

2

3

4

5

6

7

8
aO-D-ND-ND-D_DD

9 o000 —
aA-O-O-D-—D—D-D

10 OO Vr Y

Cursor start address = 9
Cursor start address = 10

0

1

2

3

4

5

6

7

8

9 - -D-D—D—D—-D—
OO O YOO
Kt( D DB

10 Y YYY \r 4

Cursor start address = 9
Cursor end address = 8

0
DD DD
10000000
P. . . . . . . |
2 P90
oA DD DD
3 AN S NP SR N7 NV S N7 N
. .. Y. W, . .. W .
4900000
aA-D-D—-D-D—D—D
5— P oo~ OU YU
6
7
8
9
10—

Cursor start address = 1
Cursor end address = 5

~+— Displayed up to the maximum raster address.

* Maximum raster address < cursor start address < cursor end address.
Cursor display is switched off.

Note: When the cursor overlaps pattern data, the result of an EX-OR operation between the cursor signal and the

208

pattern data is displayed.

6) Start address registers (R12 & R13)

Register for setting the memory address
corresponding to the first character in the first
line on the screen. The LCDC commences data
display from this address. Both reading and
writing are possible, and when reading, the two
higher order bits become ‘00",

7) Cursor registers (R14 & R15)

The cursor display address is specified by two
bytes. The LCDC controls the cursor when the
memory address MAxx reaches this address
while within the R10/R11 range.

Both reading and writing are possible, and when
reading, the two higher order bits become ‘““00"".
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Table 1 MSMB6265GS internal registers

— Address register Data bit
CS | RS Register Register name READ | WRITE
3 2 1 0 716|/5|4(3|2|1]0
X X X X Invalid - -
L X X X X AR Address register X o X|X|X[X
Horizontal display
L|H L L LH Ry character count X ° X
Maximum raster

L H H L L H Rg address X o X | XX

L |H H L H L Rio Cursor start raster X o P

L |H H L HH Ry Cursor end raster X o X|X[X

L [H H H L L Ry2 Start address (H) o o X

L |H H H L H Ri3 Start address (L) o o

L |H H H H L Ria Cursor (H) o o X |X

L |H H H H H Ris Cursor (L) ) o
Note 1: B denotes cursor blinking, and P denotes the blinking cycle period.
Note 2: 00" is read if registers marked X are read.

2. R9, R10, & R11 Register Re-Reading

Function
The maximum raster register (R9), cursor start Note: Since MSM6265 has been fixed at 1/100 duty
raster (R10), and cursor and raster (R11) are X 2, the 25-ine structure will no longer be
re-read in the following way when the MONO possible if Vp exceeds 8. If this function is
input pin is switched to ‘‘H’”. Normal operation used, 25-line displays can be achieved even
when “‘L". if Vp > 8 is set by the CRTC application

. software.
* Maximum raster address (R9)

D; D¢ Ds Dy D3 D2 Dy Dy

LB
Set Vp—1q
R9 setting RO re-reading
0o~7 0 to 7 (according to setting)
8 ~1F(H) Fixed at 7

* Cursor start raster (R10)
D; Dg Ds D D3 Dy D, D

xlefe ] | [ [ [ |

R10 setting R10 re-reading

0~6 0 to 6 {according to setting)
7 ~1F(H) Fixed at 6

* Cursor end raster (R11)

R11 setting R11 re-reading
o~7 0 to 7 (according to setting)
8~1F Fixed at 7
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3.

40-Character Mode

If the 640D input pin is set to ““H’’, memory
addresses for 40 characters per horizontal line are
output to MAg ~ MA 3 regardless of the R1 con-
tents. Pattern data equivalent to 80 characters per
horizontal line is fetched.

Normal when “L'. See time chart in Figures 9
and 11,

Display Off Function

Whenthe DINH input pin is set to "’L", 0 is output
by UDg ~ UDj3 and LDy ~ LDg3, resulting in the
display being switched off, This function is useful
in cases where the power supply is switched on,
and where the display is to be left off for relatively
long periods of time. Leave set to ‘“H’ when the
function is not to be used.

External Clock Operation

O_p_gration by external clock is enabled when the
DIV input pin is set to “H’. The external clock is
applied to XT input.

The crystal oscillator is used when the pin is left
at L.

~

6. Address Output Floating

MAo ~ MA;; and RAg ~ RA4 are switched to
high impedance when the ADF input pin is set
to “L". This function can be used when the memory
bus is opened to other than LCDC (for example to
drawing cycle from refresh cycle).

Power Down Function

The LLCDC generates the CE¢ output signal for chip
select of the segment driver. This CE¢ signal is
connected to the ECLK input of MSM5279GS.
Note that this function can only be used when in
4-bit parallel output mode. See the time chart in
Figure 13.

Expansion Mode

The shift clock count is doubled when “H" is

applied to the WIDE input pin. Normal mode, when

L’ is applied. In this mode, the clock frequency

has to be changed.

Example: When 40-characters per line has been set
The number of display dots in the
horizontal direction is changed to
640.

The difference between 80-characters per line in

normal mode and 40-characters per line in expansion

mode is outlined in the following diagram.

Far Wl oY )\ N )'\ A'\ Ij\ IJ\ oD

W\ Y W Y YWY\
oD oD 25D 1D
A5 A\ O -0
VoY o oD o
O 4 OO O
OO0 NN DN N NN DD
OO0 OO0
o0 D a2 N aD-D
V%4 A7) O \S7 N
Fany o DD Far Wl oY
A7 A4 O O
—D FanY oD Fan W an Y
A\ 4 At N\ A"~ "4

“A'" displayed in normal mode

A" displayed in expansion mode

The data transfer time charts are shown in Figures 3 and 4.
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fs

CHg.

MAg to MA; 3

cLp

Ubg

uD,

uD,

uD;

Jinruryyuryryryrryyyyryyy iy Ly U
N e I e e O —

] STAN 1 stam | STAN+1 [ STAM+1 ] stane2 [ stame2 |

Uy yurururirurure

l|07 Joe [Ds [Ds JOs [D2 Dy [P | D7 [Ds [Ds [Ds [Os |
[ o o o T o Tor oo [or Toe o Jon Jo [

STAN data ' STAN+1 data
¥

[5 Toe [o [0 [os 2 [01 [0 [0 [0 [05 [0s o5 [

5+ 5% [ox o [ox 52 Tor [ow [o7 [0 [5 o o5

l STAM data l STAM+1 data
§ I

Figure 3 ODD/EVEN data transfer in the expansion mode
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(4 ¥4

fs

CH¢

MAg to MA; 3 l STAN ] STAM J STAN+1 ] STAM+1 ] STAN+2 i STAM+2 j

cLe L L rr e reriri
D4 i Ds L D3 ] D, ! D4 i Ds l D, ] D,
D, ] s ].0s ] ™ JI D; | Ds [ © Jou

ub, Do | ©s | Dp | Do | ©e | ©s | D [0
- ]

uD;

uD,

STAM data STAM+1 data

UDg i De | Ba [ D2 [ ©® [ P | Ds [ Dz [Do
l STAN data | STAN+1 data
L 1
[ [ & o [ [ oo oI5
1 ]
LDz i D7 | Dbs | D [ o 'r D, | Ds | Dy |D
"
LD, i D I Dy Loz —l Do Ir Ds J Dy 1 Dy 1 Do
)
LDo I Dg i D4 l Dy l Do i De I D4 I D, IDo
|
i

Figure 4 4-bit parallel data transfer in the expansion mode
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9. Refresh Memory Address

(MAO ~ MA!S) Operation
1) MA, ~ MA,; Operation

In the horizontal direction, the MAxx output
is synchronized with the CH¢ trailing edge.
And although MAxx is counted up even if the
horizontal display character count is exceeded,
this does not effect the display since no data is
being transferred at the time. The interval in

s DOT MATRIX LCD CONTROLLER - MSM6265GS =

which data transfer is stopped corresponds to
eight characters, and when that interval is
exceeded, a single horizontal cycle is completed
and the next cycle is commenced. Memory
address operation is as indicated in Figure 5
below.

Number of characters in horizontal display line

Raster

address 1 character

Data transfer

004E 004F

000 | 0000 0001 | —
00t [ 0000 0001 —

004E 004F

o010

Line 1 on

100

10

10

1m 0000 0001 —

004E 004F

000 0050 0051 A

009E 003F

Line 2

Upper
side

11 0050 0051 —

009E 009F

03BE 03BF

001

010

Line 12 o1

100

101

110

1m 0370 0371

03BE 03BF

it

000 03C0o 03C1

040E | O40F

001

010

Line13 { OV

100

101

110

{ 000 0370 o371 ——

m 03co 03c1 e

000 0730 0731 —_

077€E 077F

Line 24

Lower
side

m 0730 0731 ——

077E Q77F

000 0780 0781

07CE 07CE

001

010

on

Line 25 100

101

110

m 0780 0781 —

07CE 07CF

Figure 5 Refresh memory address (MAg~MA 3}

Note: When start address is 0000, 80 characters x 25 lines, Vp = 8.
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2) Upper and Lower Screen Division

Since the screen is divided into upper and lower
halves, MAxx for the upper side and MAxx for
the lower side are sent by LCDC.

® Simultaneous output of upper and lower
screen halves
The upper and lower screen half addresses
are sent upon being switched within a single
character period., The upper side address is
sent when the CH¢ is L’ while the lower
side address is sent when CHgis “"H™.

P |

R

T S L (O KN S

MAj to MA |3

| ooooJoscoToom ] 0301] 0002 rosczl _ ;__ | ooaF |o4or=

One horizontal memory address

[

10. Output Mode Setting
Output mode is set by the 4B/ODEV input pin.

No. 4B/ODEV Qutput mode
Mode 1 L Simultaneous output of upper side and lower side data under 2-bit parallel
data processing mode.
Mode 2 H Simultaneous data output of upper side and lower side data under 4-bit
parallel data processing mode.

The time charts for modes 1 and 2 are shown in Figure 10 ~ Figure 13.
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EVEN
Segment Drv \
Data shift i I — ub,
oDD -~ ! ~j————— UDy
L |
Segment Drv =~ | L - — =4 —— -——— =
U :U'
Upper side
LCD panel
Lower side

oo il T

i R
- - = —_—
P — — -
OoDD / | I I

Seyment Drv Data shift '

EVEN Segment Drv

Note: MSM5260GS is used for the segment and common drivers. See Figure 8 and Figure 9
for the time chart.

Figure 6 Mode 1 data flow

4 N\
UDy to UD3 X

T T 1

{ p Upper side
l I LCD panel

Lower side
Common Drv ﬂ ﬂ »ﬂ
-— -~ _~—
4
LDg to LDj \\

Note: MSM5279GS is used for the segment driver, and MSM5278GS is used for the common driver.
See Figure 10 and Figure 11 for the time chart.

Figure 7 Mode 2 data flow
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CH¢

MAG toMA

cLp
uDg

uD,

uD,

UD;

I Data transfer stopped I

UHuyuuUuUuUuyUyUL

Uy uyuyyyL

l l | ] I I [D‘Ilest[D:

|D7 1'35 JD, ID1 ID-I lUs IDJ [Dn
\ |

ENDM data

STAM data ’ STAM+1 data

1 | 1
[ T T [ J [ Joo]oafoa]0e [2e Jos [Pa [ 0o | Do fos [0z Joo
l ENDN data ' STAN data STAN+1 data
i i
[ T T [ [ [ Jo-Jos © o |0s [osfos fou Jo; [osfos [o |
' : 1
' ' I i
[ T T [T [ T [Joefos ®2 Do foo [0s]02 JOo O] 0a]D2 [Oo
I i

Note: STAN: Start address of one horizontal line in upper side
ENDN: End address of one horizontal line in upper side
STAM: Start address of one horizontal line in lower side
ENDM: End address of one horizontal line in lower side

Figure 8 Mode 1 memory address and data transfer
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Lz

uDy

uDy

enon | enom | enon | enom |

[, [ stan | stam] stan | stam | sTaner [ stame | ]

(0] &) ® ®

I Data transfer stopped l @ @ @
-1

Uy uuUuyuuLr

[ T T 11 IDva’leﬂI“-leIDlelel

[oa]os JosJou Joo Jos o5 Jou |
g T ]

[ [ [ [ T ] lwlml%l%TWi&Jml% o Joe To: Too o [oe [l oo

Data m@ l Data m@ I Data in @ Data in (‘D l
} | 1

Im]mlmlmlmlmlmlgi

1 [ 1 [ | [o0 Jos Jos o |07|DS|DA ]D|
1 +

I D I O 29 2 2 2 8 A R D

73 2% Y 2 N TSR T

Data in @ l Data in (@) I Data in @ I Data in '
L ) '

Figure 9 Mode 1 memeory address and data transfer in the expansion mode
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11. Relation between Duty and
Number of Lines

Duty is fixed at 1/100 X 2. The screen is divided
into upper and lower halves. The number of lines
is determined according to the following equation.

Number of lines (number of characters in vertical
display) = 200/Vp

Note: Vp is the vertical pitch for 1 font
(R9 contents)
Example 1. 25 lines when Vp =8
Example 2. 20 lines when Vp =10
Example 3. When VvV, = 14 is set, only two rasters
of contents are displayed in the line
8 font.

12. Hp Setting

The horizontal pitc_h Hp for 1 font is set by input
pins HPg ~ HP,,

HP, HP, HPg HP
L H H 4
H L L 5
H L H 6
H H L 7
H H H 8

Note: Hp =8 is fixed in 4-bit parallel output mode.
Hp =4 to 8 can only be set in ODD/EVEN
output mode.

L denotes GND, and H denotes Vpp.

13. Crystal Oscillator Frequency
Calculation

External clock or self-oscillation is selected by the

DIV input pin.

AA
Wy

X7

Lcoc

'DSL’

v Oscillation source
L Crystal oscillator
H External clock connected to XT input pin.
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fosc calculation equation
fosc = FRP X (HN +8) X Hp X 1/Duty X M

where FRP is the frame frequency,
HN is the horizontal display character count,
HP is the horizontal pitch for 1 font.
8 denotes the data'transfer stopped interval,
8 characters per horizontal line, and
M =2 when DIV is L
M =1 when DIV is H

Example of crystal oscillator Frequency Calculation

Calculation of output modes 1 and 2 with horizontal
display character count of 80 characters, HP of 8,
Vp of 8, and 1/duty = 100.
Substitute FRP = 70 Hz, HN = 80, Hp = 8,
1/duty = 100, and M = 2 into the equation.
fosc = 9.856 (MHz)

14, Character Clock (CH¢) Frequency
Calculation

CHg = FRP X (HN + 8) X 1/Duty
Example: FRP = 70 Hz, HN = 80, and 1/Duty = 100
CHO =70 X 88 X 100 =616 (KHz)
= 1.62 (us) (approx.)
Note: The CH¢cycle period is not related to output
mode.

15. Shift Clock (CLP) Frequency
Calculation

If the same conditions as in the fgg calculated are
used,

CLP = fs/2 = 2,464 (MHz) (Output mode 1)

CLP = fs/4 = 1.232 (MHz} (Output mode 2)

16. LCD Driver Interface

Signals related to the LCD driver include FRP,
FRMB, CLP, CEq’,, and LIP. The time charts for
these signals are shown in Figures 13 and 14.
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APPLICATION NOTE
1. Mono-Chro Mode

Only character mode is available in Mono-Chro
mode. There is no graphic mode in this mode.
Description of character mode is described as follows.

Character box :8x8
Character font : According to the CGROM

contents
Shape of cursor : 2 rasters
Display : 80 characters x 25 lines

Character box

Horizontal pitch of the font is determined by
HP, ~ HPg. In the mono-chro mode, all of
HP, ~ HP{ should be set at “’H'* level and this
determines the horizontal pitch at 8. Since the
number of horizontal dot of the LCD is fixed at
640 dots, 80 characters/line can be displayed on
the LCD panel.

Vertical pitch of the font is determined by Rg
contents. In the mono-chro mode, the verticai
pitch of the font should be set at 8. Since the
number of vertical dot of the LCD is fixed at
200 dots, 25 lines are displayed on the LCD.
Even if the vertical pitch is set at 14*, it will be
read as 8 when MONO input pin is set at “H"
level.

*In the case of CRT display control by
HD6845, vertical pitch is set at 14,

Character font

The construction of character font can be
changed according to the CG ROM contents. The
pattern data has to be written into so that it can
meet the character box.

Shape of cursor

The shape of cursor is determined by Rjp and
R1; contents. Since the vertical pitch (14) is
read as 8, the Ryp and Ry; contents have to be
re-read.

Setting MONO input pin at “H’ enables this
re-reading as follows.

{example)
MSM6265 CRT Software
Rip :6 <« Ry : B
Ryt :7 < Ry :C

® Attribute

In this mode following attribute functions are
available.

Character inversion, Display off, Under. line,
Cursor On/Off/Blink

These attribute functions are determined by the
external circuit, however, the contents of these
attribute functions are stored in the attribute
RAM,

In the Figure 15, writing data into the attribute
RAM and character code RAM is effected by
assigning the even number address to the charac-
ter code and odd number address to the attribute
function .after selecting Ay of the address bus
from the CPU.

In reading out the data, 2-bytes are read out
simultaneously,

Memory Address
BO0OOO Character code
B0O001 Attribute
B0002 Character code
BO003 Attribute

® Cursor blink

The cursor blink frequency should be supplid
from the external source to EXBL.
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o Timing
generator
{
CPU address =————»{
MPX
2K Byte RAM | &¥en 2K Byte RAM| o9
number > number
Character code address Attribute address

L] fs l l
Clock—t XT

Latch Latch

MSM6265
Vop !
| RAg .
> Attribute
MONO 1 CG ROM decoder
RA4
640D
E wioe
= R?" @
o
EXBL _ RDj as
ES
Z0
Cursor blink

Figure 16 Mono-Chro mode (80 characters x 25 lines)
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2. Color Mode (example)
. . f{osc) is calculated by following formula.
?oth character mode and graphic mode are available fosc)=FRPx(HNX8)xHPx1/DUTYxM
in the color mode. f(0SC) is 4928 MHz when FRp = 70 Hz,

HN = 80, Hp = 8, DUTY = 1/100and M = 1.

1) Character mode So, if Hy is changed to 40, f(ogc) has to be

Character box :8x8 changed to 2.464 MHz to maintain other
Character font :5x7o0r7x7 conditions.
Shape of cursor : 2 rasters A
Display : 80 characters x 25 lines or 2} Graphic mode
40 characters x 25 lines 640 dots x 200 dots graphic display is enabled
{display expasion mode) if the vertical pitch is set at 2 and number of
The registers which determine the vertical pitch horizontal characters is set at 40. In this case, the
and the shape of cursor are determined as follows. constructure of the display buffer address are
Rg : 07, Ryp : 06, Ryq : 07 described in Figure 16.
So, MONO input pin can be either ’H’' or “/L". If 8K byte is assigned to the even number address
and odd number address respectively as CPU
® 40 characters x 25 lines display address, a signal is necessary for the RAM address

signal. This signal (MAg) is provided when 640D
input pin is set at '"H" level, Figure 17 shows
an example of system configuration in the color
mode.

The shape of displayed characters have to be
horizontally enlarged double to enable 40
characters/line display. To enable 40 characters/
line display, WIDE input pin has to be set at "H’’
level. In this mode, however, the clock frequency
has to be changed.

RAg | MA11 MAjp MAg MAg | MA; MAg MAs MA, | MA3 MA; MA; MA,

Figure 16

Timing
generator

CPU address————

MPX l l
8K byte 8K byte
fs MAg RAM even RAM odd
4 Character number Character number

MA3 code/ address code/ address
Pattern Code Pattern Code

Clock —# XT

VDD | Msme265GS

Latch
MONO
G/cl 640D
N R?“ CG ROM Attribute
40 ch. flag WIDE RA4 decoder

2
23

RDj TE

ol [ mex s

EXBL 7 I
[} }
Cursor blink

Figure 17 Color mode (Character mode: 80 ch. x 25 lines, 40 ch. x 25 lines, graphic mode: 640 dots x 200 dots)
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3. DISPLAY METHOD

V-RAM is provided in the system configuration. So,
inadequate access of CPU to the V-RAM results
flickers on the display. Therefore, refresh cycle and
CPU cycle should come alternatively, in other words,
without omitting the refresh cycle, the V-RAM is
accessed. This is commonly called the “Cycle Steal
Method". Figure 18 shows the timing chart.

= DOT MATRIX LCD CONTROLLER - MSM6265GS =

Writing data into V-RAM has to be done during the
course of the CPU cycle. So, external circuit is
necessary to generate timing for WR signal. In read-
ing the data of the V-RAM, the data bus has to be
latched as the address bus is changing alternatively.
Figure 19 shows an example circuit.
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Figure 18 Cycle steal method

Fetching the data

Fetching the data
of lower side

CG OUT
of upper side
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vDD
! B L A
MWR ~—4 D PR Q D PR D PRQ D PR g
M-RD — — _ —
cLa P cLaft rpcLa —P_cLQ
V-RAM T
SELECT VDD
DIEN ¢
READY
DATA LATCH
Figure 19 Wait control circuit
Legend

Symbol Function

M-WR Write signal to V-RAM from CPU

M-RD Read signal to V-RAM from CPU

V-RAM SEL Address bus of CPU is decoded and being output

ADR SEL Address bus switching signal, 1/4 of fs signal is to be output

READY Signal which let the CPU to wait

WR Write signal of V-RAM

DATA LATCH Signal to latch the data output from V-RAM
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