OKI Semiconductor
MSM6262-01

DOT MATRIX LCD CONTROLLER WITH 48-DOT COMMON DRIVER

GENERAL DESCRIPTION

The MSM6262GS is a dot matrix LCD controller which is fabricated by OKI's low power
consumption CMOS silicon gate technology. In combination with 8-bit microcontroller, the
MSM6262GS can control the dot matrix character type LCD module. The MSM6262GS consists
of48-dot common driver, display RAM, character generator RAM, character generator ROM and
control circuit.

The MS5M6262GS5 is provided with an serial data transfer output. So, Max. 160 characters can be
controlled by MSM6262GS by using together with the MSM5259GS or the MSM5839GS.

FEATURES

* Easy interface with 8-bit microprocessor
or 8-bit microcontroller * On-chip character generator RAM

® Dot matrix LCD controller/48-dot (CGRAM) of 32 x 8-bit for 2-different
driver for three different font character fonts

configuration 5x 8dots... 4sorts
(5x7 dots,5 x 11 dots and 5 x 12 dots) 5x12dots ... 2sorts
* Max. 160 characters can be controlled ¢ Under-line function
¢ Display RAM ... 160 x 9-bit ¢ Shift function for g, i, p,qand y
¢ On-chip character generator ROM * 80-pin VI plastic QFP

(CGROM) for 256 different characters
5x 7 dots ... 128 characters
5x 11 dots ... 96 characters
5x12dots... 32characters

(QFP80-P-1420-V1K)

SELECTABLE DRIVING DUTY

Duty Font Configuration (dot) Cursor Display (Characters x line)
1/16 5x 7(5x 8) O 80x2
1/24 5x11(5x12) 0] 80x2
1/32 5x 7(5x 8) ) 40x4
1/48 5x11(5x12) 0 40x 4
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PIN CONFIGURATION
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05C3 58] COMMON 23
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TEST? [56] COMMON 21
TEST3 [55] COMMON 20
RESET [54] COMMON 19
68 series/80 series 53] COMMON 18
TS [52] COMMON 17
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R/W (W) 5G] COMMON 15
AQ [49] COMMON 14
A1 48] COMMON 13
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DB3 [44] COMMON 9
DB4 [43] COMMON 8
DB5 O [42] COMMON 7
DB6 [41] COMMON 6
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FUNCTIONAL BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS

¢ Absolute Maximum Ratings

Applicable
Parameter Symbol Condition Rating Unit P .
terminal
Supply Voltage Voo ta=25°C -0.3~7.0 v Vpp - Vss
Supply Voltage Vpp- 12~
Vi,Va,V ta=25°C v Vy,Va,Vi
for LCD Driving nYats 2 Vpp + 03 P
0sC1
RESET
68 series / 80
Input Vol V) 5°C 0.3~V v series
nput Voltage IN ta=2 -03~Vpp+0.3 TSAQAT
WR (RW)
RD (E)
DBg ~ DBy
Power Dissipation Po ta=25°C 500 mw
Storage Temper-
¢ P Tstg - -55 ~ +125 °C
ature
Operating Temper-
pereting P Topr - -20 ~ 475 °C
ature
¢ Operating Range
Applicable
Parameter Symbol Condition Rating Unit PP i
terminal
Supply Voltage Voo - 45~55 v Vpp - GND
i 3.0~11
LCD Vop - Vs 1/5 bias . 0 \" oy
Driving Voltage (Vico) 1/6, 1/7 bias 4.0~11 Vv op- Vs
1/8 bias 45~ 11 v
Operating o
Temperature Top - 20~75 C -

Concerning bias, refer to Note 3.
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MSM6262-01

¢ DC Characteristics

(Vpp=4.5~55V, ta=-20~ +75°C)

. " . Applicable
Parameter Symbol Condition Min. Typ. | Max. | Unit terminal
e _ _ CSWR (RW)
H' Input Voltage ViHy 2.2 Vpo \Y RD(E),AQ A1
‘L" Input Voltage Vit — 0.3 — 0.7 Vv DBO~DB7
H* Qutput Voltage Vout lg = -250pA 24 — — v DBO-DB7
"L Output Voltage Vou1 lo=1.8mA — — 04 v
"H Input Voltage | Vi — Vop-08 | — | Voo | V g—ESg%
"L* Input Voltage Vi — -0.3 — 0.8 v 68series/80series
"H* Output Voltage Vouz lg = -500pA 0.85Vpp | — — ) DO,LOAD,
"L Output Voltage | Voy2 lo = 500pA — — |015Vpp| V DF
"H' Qutput Voltage Vous lg=-1mA Vpp-0.8 | — — v cP
*L" Output Voltage Vois lo=1mA — — | 0.15Vpp
"H* Output Voltage | Vowa Ig = -100pA 24 — — \ BUSY1
*L* Output Voltage VoLs lg=16mA — — 0.4 v BUSY2
Note 1
COM Voltage Drop | Vcom lg =  504A - - 29 COM1 ~ COM48
v | R _ 1= TS WR (RMW)
/"H" Input Current iK1 Vin = Voo 1 pA gggﬁ’é‘g“ /
" ,68series
L" Input Current m Vix = Vss — — -1 HA 80series
Note 2
lopt Vpp =5V, — — 15 mA
Current fosc = 500kHz
Consumption Note 2 Voo
looz Vpp = 5V, — — 15 | mA
fin = 500kHz
Vicod 1/5 bias 3.0 — 11 v
L Note 3
LCD Driving 1/6~1/7
Voltage Vicoz V;\)/[; bias 40 — 11 Vi, Vs, Vs
1/8 bias 45 — 11
*H" Input Current litL2 Vin = Vpp — — 2 pA RESET
"L" Input Current liLLe Vin = Vss,Vop = 5V -8 -20 -60 yA
input Frequency fin Note 4 , Note 5 300 500 | 700 kHz
Input Clock Duty fouty Note 5 45 50 55 %
_Il_rm:g Clock Falling t Note 5 _ _ 100 ns 0SC1
Input Clock Fallin
Tine oRrang |y, Note 5 — | — 100 | ns
CR Oscillation
Frequency ' fer Note 6 300 500 | 700 kHz 0S8C1,2.3
"H" Input Current { Vin=V, 1 A
p ILH3 Vm VDD U DBO - DB7
o IN=Vss
L* Input Current liLes Vpp = 5V -45 -120 | -250 HA
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Note 1. This is applicable to the voltage drop which is caused between Vpp V; V4 Vsand
COM1 ~ COM48 when a current of 50uA is flowed in/out to/ from all of COM1 ~
COM48. (When the output level is either Vpp or V4, it should be applied only when
the current flows in.
When the output level is either V; or Vs, it should be applied only when the current
flows in.
In this case, +5V is applied to Vpp, V1 and V5, while -6V is applied to V4 and Vs.)
Note 2. This is applicable to the current which flows in to Vpp under following conditions.
Vpp =5V, Vgs =0V, V] = 2.8V, V4 = -3.8V, V5= -6V, No load, No interface with
CPU
Note 3. V; ~ Vg should be set at as follows.

;f orfines 2 lines 4 lines
Terminal™ 2ratig, 5x8 5%12 5x8 5x12
1 1
Vy Voo - % Vico Voo - T Vieo Vop - -}- Vieo Vop - 3 Vieo
.4 5 .8 A
V4 Voo 5 Vico Voo 5 Vieo Voo 7 Vico Voo 8 Vieo
Vs Voo - Vieo Voo - Vico Voo - Vico Voo - Vieo
Vico = LCD driving voltage
Note 4. Note 6.
Open 4  0SC3 W
Open 4 0SC2 L R¢ = 39K £ 5%
R 2 r 08C2 Gy = 22pF + 10%
G
Oscillation source 0SC1 T
0SC1
Note 5.
Ty | TL

Vop - 0.8V
0.5Vpp

0.5Vpp

_ TH 1
fouy = = x 100%
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MSM6262-01

s Switching Characteristics

Interface 80 series CPU
Write operation
hoA i i
tSA1 tHAT
53
ViL ViL
1SA2 | tWWR tHA2
r I twH ,
WR
Vin 3 KVH Vv
vl 7 it '”’I\
tf o ir ste
[ 1SWD tHWD, |
DBO - DB? Ml Valid data i
tBD
BUSY 1, BUSY 2 ;tL Vou
Read operation
som AT T
tSA1 tHA1
[+3 —
ViL °K ViL
tSA2 tWRD L tHA2
tWH |
D
Vin Vi v
Vit C it '” “\
tf wlte e tr
tSRD N tHRD |
0BO - DB? W valid data 5%(‘\78{*
Refer to the chapter of DC characteristics for the definition of Vi, Vi, VoH
and V.
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Interface 68 series CPU
Write operation
XL m Vi
A0, A ~ Vil Vi 7’<
tB1 tA1
v
RW o Vi 7/ IL
W L
Vi e { Vm T
E Vi ViL 7
r t
Lt tH
DBO - DB7 M Validdata 3 Vi
A2
. 182 tC
TS
ViL 1/\/&
tBD
Busy 1, Busy 2 '__7.}4 Vou
Read operation
- Viy Vin
AQ. A1 >§v Vi, Vi 7><
1B1 tA1
RAW A iy R
W i
Vi L | Vi v
E Vie ViL S
tr tf
¢ o
- Vo i ¢ Von
DBO ~ DB7 v vali | data Z5C Y08
tA2
tB2 1c
[
cs
Vie 7/\/&
Refer to the chapter of DC CHARACTERISTICS for the definition of Vi, Vi, Vou, and Vg
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Interface with segment driver

0o ) o X

t setup t hold

Reset wave form

(C

4.5V b))
Voo ————r ov
tRR;
Ry, ARz 2
r 4_; L~
/ ik / Vin
— ViL v v
mESET It it
tRLw

Refer to the DC CHARACTERISTICS for the definition of Vi, Vi, Vo, and V.
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Interface with 80 series CPU
(Vpp=4.5 ~ 5.5V, Ta = -20 ~ +75°C)

Parameter Symbol Min. Max. Unit
Address Set-up Time 1At 110 — ns
CS Set-up Time tsa2 100 — ns
WRL* Pulse Width twwa 320 — ns
RD L" Puise Width wrD 320 — ns
WR, RD "H" Pulse Width twh 210 — ns
Address Hold Time tHat 25 — ns
CS Hold Time thaz 25 — ns
Data Set-up Time tswo 300 — ns
Data Hold Time (write operation) tHwo 20 — ns
WR, RD Falling Time tf — 25 ns
WR, RD Rising Time tr — 25 ns
Data Delay Time tsrRo —_ 190 ns
Data Hold Time (Reading operation) tHRD 0 — ns
Busy Output Delay Time t8p — 410 ns
Interface with 68 series CPU
(Vop=4.5~5.5V, Ta=-20 ~ +75°C)
Parameter Symbol Min. Max. Unit
Cycle Time fc 500 — ns
Address, R/W Set-up Time tg4 100 — ns
CS Set-up Time tgo 90 — ns
E signal "H" Puise Width tw 220 — ns
E signal "L" Pulse Width t 210 — ns
Address, R/W Hold Time ta1 20 - ns
CS Hold Time ta2 20 — ns
Data Set-up Time Y 225 — ns
Data Hold Time (Write operation) tH 30 — ns
E signal Rising Time tr —_ 25 ns
E signal Falling Time tf — 25 ns
Data Delfay Time tp — 180 ns
Data Hold Time (Read operation) o 10 — ns
Busy Output Delay Time tap — 410 ns
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Interface with segment driver
(Vpo = 4.5 ~ 5.5V, Ta=-20 ~ +75°C, fosc = 500kHz)

Parameter Symbol Min. Max. Unit
Clock "L’ Pulse Width tLw(CP) 400 — ns
Clock "H* Pulse Width tw(CP) 400 — ns
Do Set-up Time t setup 200 — ns
Do Hold Time t hold 200 — ns
LOAD, Clock Set-up Time toL 200 —_ ns
LOAD, Clock Hold Time tie 100 — ns
LOAD, "H" Pulse Width thwe 400 — ns
DF Delay Time tm -500 500 ns

Reset waveform
(Vpp=4.5 ~ 5.5V, Ta = -20 ~ +75°C)

Parameter Symbol Min. Max. Unit
“L* Input Time when power is on tRR1 0.25 — ms
*L” Input Width when in operation tRLW 05 — ms
Rising Time trRR2 05 — ms
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Interface with 6809
6809 MSM 6262GS
0 F— Vpp < 68 series/80 series
E * E (RD)
RAW . RW(WR)
] —
~ | Address cS
~ b— |
Ao~ Ars ) decoder
* Ag, A
DBy~ DB; DBy ~ DBy
Pull-up resistors of 50 kQ are required when the output of CPU becomes high impedance.

Interface with 280

280 MSM 6262GS

Vss < 68 series/80 series
RD = >——— RD(B)
WR ) >———— WR(RW)

Ao~ Ass . Address 53
1 Decoder
* Ag, A4
DBy ~ DBy DB~ DBy

Pull-up resistors of 50 kQ are required when the output of CPU becomes high impedance.
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Interface with 80C49
MSM 80C49 MSM 6262GS
Vss «—| 68 series/80 series
RD )
WR WR
ALE
]
DBg ~ DBy STB
8282
Address e
P2y~ PZ L+ CS
omre ) Decoder
Ag, Aq
DBg ~ DB7
Pull-up resistors of 50 kQ are required when the output of CPU becomes high impedance.
Interface with 80C51
MSM 80C5t1 MSM 6262GS
Vss «—{ 68 series/80 series
RD RD
WR WR
ALE
]
PQo ~ POy S8
8282
Address <
PZy~ PZ L— | CS
0 2 ] Decoder
Ag, A1
DBg ~ DBy
Pull-up resistors of 50 kQ2 are required when the output of CPU becomes high impedance.
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PIN DESCRIPTION

Pin Name Input/Output Function

0sC1 1,110 Oscillation connection pin.

08C2, 0SC3

RESET I Reset pin.

68 series/80 series | Selection pin for either 68 series CPU or 80 series CPU.

[5 | Chip select pin. By setting CS at *L" level, MSM6262GS
is set at selecting condition.

R/W (WR) | R/W pin of 68 series CPU shall be connected to this pin,
while WR pin shall be connected to this pin in case of
80 series CPU.

E (RD) E pin of 68 series CPU shall be connected to this pin,
while RD pin shall be connected to this pin in case of
80 series CPU.

Ag, Ay | The address bus of CPU shall be connected to this pin.
Instruction code is set by this pin.

DBp ~ DBy 1/0 The data bus of CPU shall be connected to this pin. This

pin is used to set the data of the instruction or to read
the internal data.

TEST1 ~ TEST3 Test pins. Normally these pins should be set at Vgs or
apen.

Vpp, Vss Voltage supply pin. Vpp is also used for the common
bias voltage level to drive the LCD.

Vi, Vg Vs Common bias voltage input pin to drive the LCD.

DO 0 Serial data output pin for SEGMENT drivers.

cp 0 Clock pulse output pin. The clock output from this pin

enables the character pattern data, which is output from
DO, to input to the SEGMENT drivers.

LOAD 0 Load signal output pin. The character pattern data to
the SEGMENT drivers, which was output from DO and
CP, is loaded to the LCD output of the SEGMENT
drivers, synchronized with the COMMON signal.

DF 0 B-type AC signal output pin to drive the LCD.
COM1 ~ COM48 0 Common signal output pin to drive the LCD.
BUSY1 OUT 0 This pin shows the internal condition of MSM6262GS.

"H* shows that MSM6262GS is in internal operation,
while "L" shows that MSM6262GS is ready to receive
the instruction from the GPU.

BUSY2 OUT 0 This pin shows that MSM6262GS is in internal operation
based on the instruction from the CPU, or MSM6262GS
is in display revising operation based on the instruction
from the CPU.

*H* shows that MSMB6262GS is in internal operation,
while "L" shows that the display on the LCD has been
established and the MSM6262GS is ready to receive an
instruction.
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O Input pin
Voo
l—(é] Ta the inside
© |_¢ of MSM62626S
Applicable pin; OSC1, 68 series/80 series, CS
R/W (WR), E (RD)
AQ, A1
Voo Voo
o r‘é] To the inside
L{% of MSM6262GS
Applicable pin; RESET
© Input /Out put pin
Voo Voo
Inside of To the inside
MSM6262GS of MSM6262GS
Applicable pin; 0SC2, 0SC3
Vop Vop
o % |_-1 To the inside of

L‘ MSM6262GS
Voo

|_‘ From the inside of
MSM6262GS

Applicable pin; DBy ~ DB
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O Output pin

From the inside of
MSM6262GS

Applicable pin; CP, L, DF, DO,
BUSY1 OUT, BUSY2 OUT

FUNCTIONAL DESCRIPTION
1. Instruction Registor (IR) and Data Registor (DR)

The MSM626265 has two registors, instruction registor (IR) and data registor (DR).

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

This resistor can be written by the CPU, but can not be read out by the CPU but forsome cases.
DR is used to store the data to write into (or read out) the data to/from DD RAM or CG RAM.
The data written into DR by the CPU is automatically written into the DD RAM or CG RAM.
When an address code is written into IR, the data of the specified address is automatically
transferred to the DR from either DD RAM or CG RAM. 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 operation of the CPU, DD RAM or CG RAM data of the next
address is transferred to the DR, when CPU is ready for the next reading operation.

2. Busy Flag (BF)

When the output of BUSY 1 OUT is "H", M5M6262GS is engaged in internal operation.
When th output of BUSY 2 OUT is "H", it indicates that MSM6262GS is engaged in internal
operation or MSM6262GS is engaged in the revising of the display of the first line on the LCD.
(Refer to the instruction table.)

When the output of BUSY 1 OUT is "H", any input of new instruction is ignored. So, before
setting a new instruction, it is necessary to check whether BUSY 1 OUT and BUSY 2OUT are
at"L".

3. 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 whetheritis DDRAM or CG RAM, the address counter code is transferred from
IR to ADC. After writing (reading) the display data to (from) the DD RAM or CG RAM, the
ADC increments (or decrements) by 1 automatically as its internal operation.
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4. Timing Generator Circuit

This circuit generates the timing signal for the internal operation by CPU's instruction as
well as to operate the internal circuit of DD RAM, CG RAM, CG ROM and so forth. It also
generates the transfer signal to the SEGMENT driver (MSM5839CGS or MSM5259GS).
The internal operation accessed by the CPU and internal operation for LCD display is
independent.

So, blinking on the LCD, other than the corresponding display of the newly written data, does
not occur even when the data is written from the CPU to the DD RAM.

5. Display Data RAM (DD RAM)

DD RAM is used to store the 8-bit character code (refer to Table 2) and 1-bit under-line data.
The address of DD RAM corresponds to the display position on the LCD. The
correspondence is described below.

DD RAM address (set to ADC) is described as hexadecimal.

ADC
DB; DBs DBs DBs4 DBz DBy DBy DBy

mee] [ [ [ [ | [tS8]

AN

Hexadecimal Hexadecimal

Example: When DD RAM address is 3A
[L]L][H]H]H]L

\

Ht |

/

¥

3 A

(1) Relation between DD RAM and display position in 2-lines display mode

Digit

1 2 3 4 5 - 79 gg —— Display position
Tstline | 00 | 01 | 02 | 03 | 04 ~ 4E | 4F 1T DD(*:'::Q ;::rf:;;
2ndline | 80 | 81 | 82 | 83 | 84 - CE | CF ]

Note: The address of the last digit of the first line and the first digit of the second line
does not have any continuity.

When 2 pieces of MSM5839CGS (or MSM5259GS ) are connected to MSM6262GS, 32
characters can be displayed from the first digit to the 16th digit.

Digit
1. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1stline [oo [o1 [02 03|04 [o5[06 07 08 09 0Aa]oB[oc]oD]oE| OF
2ndline {80 |81 |82 |83 |84 |8586|87(88|89|8A|8B|8C|8D|8E]| 6F

MSM5839CGS (1) MSM5839CGS (2)
or MSM5259GS (1) MSM5259GS  (2)
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When the display is shifted by an instruction, the relation between the DD RAM address and
the display position becomes as follows.

(Shift to right direction)
Digit
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1stline |[4F |00 (01|02 |03 |04 |05(06|07 (08|09 (0A|0B|OC|OD| OE
2ndline |CF |80 |81 |82 |83 |84|85|86|87|88|89|8A|8B|8C|8D|8E

. AN 4

MSM5839CGS 51) MSM5839CGS éZ)
or MSM5259GS (1) MSM5259GS  (2)

A A

istline |01 |02 |03 |04|{05(06|07|08|09|0A|0B|OC|OD|QE|QCF|10
2ndline (81 (82|83 |84 |85|86|87|83|89|8A|8B|8C|8D|8E|BF|90

(Shift to left direction)

The maximum DD RAM capacity of MSM6262GS is for 160 characters. So, maximum 10
pieces of MSM5839CGS (or MSM5259GS) can be connected in case of 2-lines display mode.

Digit
12 3 4 5 67 8 9 10 11 12 13 14 15 16 17 18~ 73 74 75 76 77 78 79 80
1stline |00 |01|02|03[04 |05 |06 0708|009 0A|0B[0OC|0D|OE|OF 10| 41| - 48|49 |4n| 4B | 4C | 4D | 4E | 4F
2ndline |80 | 81|82 83|84 858687 (88|90 |8A|8B|8C|8D|8E|8F(90]|91| - C8| Co|CA|CR)CC|CD|CE]|CF
[N A\ p.
Y Y Y Y
MSM5839CGS (1) MSMSB39CGS (2) MSM5839CGS (3)-~(9) MSM5839CGS (10)
or  MSM52596S (1) MSMS5258GS  (2) MSM5259GS  (3)~(9} MSM5259GS  (10)

(2) Relation between The DD RAM and display position in 4-line display mode

Digit

1 2 3 4 5 ~ 39 40 — - Display position
1stline | 00 | 01 | 02 | 03 | 04 ~ 26 | 27
2ndline | 40 | 41 | 42 | 43 | 44 ~ 66 | 67 - DD RAM address
drdline [ 80 | 81 | 82 | 83 | 84 ~ A6 | A7 1 (hexadecimal)
4thiine | co | C1 | C2 | C3 | C4 ~ E6 | E7

Note: The address of the ﬁfévibué line and the first address of next line does not
have any continuity.
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When 2 pieces of MSM5839CGS (or MSM5259GS) are connected to MSM6262GS, 64
characters can be displayed from the first digit to the 16th digit.

Digit

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
istline |00 {01 |02 |03 |04 |05)|06|07|08|09(0A|0B|0C|OD]|OE |OF
2ndline (40 (41 |42 |43 |44 | 45|46 | 47 (48 |49 | 4A | 4B | 4C | 4D | 4E | 4F
3rdline {80 {81 |82 |83 (84 |85|86(87|88 |89 |8A|8B|8C|8D|8E|8F
4thline [CO [C1|C2[C3|C4|C5|CB|C7|[C8|CO|CA|CB|CC|CD|CB|CF

MSM5839CGS 51) MSM58390GS (2)
or MSM5259GS (1) MSM5259GS  (2)

When the display is shifted by an instruction, the relation between the DD RAM address and
the display position becomes as follows.

(shift ta right direction)
Digit
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1stline |27 (00 |01 |02 |03 (04 |05| 06|07 |08 |09 |0A|0B|OC|0OD|OE
2ndline {67 |40 |41 |42 |43 )44 | 45|46 |47 |48 |49 | 4A| 4B | 4C 4D | 4E
3rdline |A7 {80 {81 |82 |83|84(85 |8 |87 |88|89(8A|8B|8C|8D|8E
4thline |E7 |CO|C1|C2|C3|Ca[C5|CB|C7|[C8B|[CI|[CA[CB|CC|CD|CE

\ I\ J

MSM5839CGS (1) MSM5839CGS éz)
MSM52596S (1) MSM5259GS

! Y —

1stline {01 (02 |03 |04 |05|06(07|08(09 |0A|OB|OC|OD|OE|OF |10

2ndline (41 |42 (43 |44 |45 | 46 |47 | 48|49 | 4A | 4B | 4C| 4D | 4E | 4F | 50

3rdline |81 {82 |83 |84 |85|86|87 (88|89 |8A|8B|8C|8D|8E|8F |90

dthline |C1|C2|C3|C4|C5(C6|C7|CB|CO|CA|CB|CC|CD|CE|CF|DO
(shift ta left direction)

The maximum DD RAM capacity of MSM6262GS is for 160 characters. So, maximum 5pieces
of MSM5839CGS (or MSM5259GS) can be connected in case of 4-line display mode.

Digit
12 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 ~ 33 34 35 36 37 38 39 4
1stline |00 | 01|02 |03 |04 | 05|06 | 07|08 |03 |CA | OB|OC |00 |OE |OF |10 | 11 - 20 |21 (22 |23 (24 (25|26 |27
2ndline |40 | 41|42 (43 |44 | 45|46 | 47|48 (49 |4A [ 4B | 4C (4D | 4E |4F | 50 | 51 - 60 |61 |62 (6364|8566 |67
3stline |80 818283 |84 18585878389 |8A|88|8C|8D|8E[8F |90 {9 ~ A0 [A1[A2| A3 | A4|A5| A6 | A7
4stline |CO| C1|C2|C3|Ca|C5|C6|C7(C8|C9|CA|CB[CC|CD|CE|CF|DO|DI| ~ EQ [E1|E2|E3 |E4|E5|EB | E7
L N I\ /. /
Ad Y Y Yo
MSM5839CGS (1) MSM5838CGS (2) MSM5839CGS (3),(4) MSM5839CGS (5)
or  MSM5259GS (1) MSM5259GS  (2) MSMS52586S  (3).(4) MSM5259GS (5)
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Cursor/Blink Control Circuit

This is the circuit to control the generation of cursor and its blinking. This circuit is controlled
by the program of the CPU.

The position of the cursor and its blink appears on the position according to the ADC
contents, which corresponds to the address of DD RAM, For example, when the ADC is set
as 07, the position of cursor and its blinking become as follows.

DB7 ~ DBO
ac [oJoJoJo o]t i1 ]1]
0 7
2-line display Cursor and its blinking position
Digit
i 2 3 4 5 6 7 8 K 79 80
0001 |02[03]|04[{05]|06 07‘ 08 ~ 4E | 4F
80 |81 |82(83(84 85|86 |87 |88 ~ CE | CF
4-line display Cursor and its blinking position
Digit
12 3 4 5 6 7 8 K - 39 40
00|01 ]02]|03[04]05]|06 o7l] 08 ~ 26 |27
40 |41 142 |43 (44 (45146 | 47 | 48 ~ 66 |67
80|81 |82|83|84([85|86)87 |88 ~ A6 | A7
CojC1|C2|C3|Ca[C5|C6([C7|C8 ~ E6 | E7

Note: Cursor display and blinking can be performed even when the CG RAM address is
set in the ADC. So, it is necessary to disable the cursor display and blinking when
the CG RAM address is set in the ADC.

Underline Control Circuit

First, whether underline display mode or underline blinking mode has to be set by the CPU.
When an instruction to enable the underline function is input from the CPU, the cursor
display shifts to the right direction (increment) or left direction (decrement). Display of
underline appears (or disappears) on the same position where cursor was displayed.

An input of "H" data enables the underline display, while an input of "L" data enables to
disappear the display of underline.

Character Generator ROM (CG ROM)

CG ROM stores the character pattern. MSM6262GS has 128 kinds of 5 x 7 dots pattern, 96
kinds of 5 x 11 dots pattern and 32 kinds of 5 x 12 dots pattern. The character pattern
corresponds to the character code which is written into the DD RAM.

The relation between 8-bit character code and character pattern is described in Table 2.
When the 8-bit character code of CG ROM is written into the DD RAM, the character pattern
of the corresponding character code of the CG ROM is displayed on the LCD position
corresponding to the DD RAM address.

When all of the upper 4-bit of CR ROM code is "L", CG ROM can be switched to CG RAM.
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Table 2 Relation between character code and character pattern

oo 0 | 0T o0 o R0 Tomr o Tory T Tnt T Tt Toge T T [
D |2 | 8ol [MppRed | |- ERAD
ron= A R A e e A L 2=
0?21)0 *'1"7'?5'"'223 REbhfl“é JOEIF 4f‘7'9*.fAﬂOﬁ
B |pholde s B s e ilsisla Be . Lo P A f elE
0(140)0 tieE$$44DDTTddttéée \-‘II+|..«~-|1A|E|/EFE
Y P = EEUUeEuL-Ié‘ uhe.#ﬂ'*ﬂ'JJEEUU
[\ eBs Il Flv el LA B 1= B Elo L]
W e PR Ewids Ftd e Bl Ly -7 <R e ElolL
B | W€ B H X b b e Bt I e RV S e Elo I
§ |okdxi (3o [TV 1|y e et obot PR L [T
e R B RN E it Era - AT B R (i
B e o2 k] el 4] il e o e b o
0 Lol ]l <l Livieod 1] iR A AT o E o[
PO TR Y (B ST - T N N B AR
P P RN YNGR EER P BT W R T R
"B [of=pd 20 Lol ol P Lo m
Configu- 5x 7 dots 5x 11 dots 5x12,
:
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Character Generator RAM (CG RAM)

The CG RAM is used to display user's original character pattern other than CG ROM.

The CG RAM has capacity (32 byte = 256 bits) to write 4 kinds of 5 x 8 dots and 2 kinds

of 5 x 12 dots.

In displaying the character pattern stored in the CG RAM, CG RAM has to be enabled by an
instruction. When CG RAM is enabled, CG ROM code for 16 characters cannot be read out as
the character code with all "L" on the upper 4-bit is used as CG RAM code.

The following describes how to write and read the character pattern to and from the CGRAM.

(1) When the character pattern is 5 x 8 dots (See Table 3-1)

¢ A method to write character pattern into the CG RAM by the CPU
3bits of the CGRAM address (0 ~ 2) correspond to the line position of the character pattern.
2 bits of the CG RAM address (3, 4) correspond to the lower 2-bit of the character code.
First, set increment of decrement by the CPU, and then input CG RAM address. After this,
write character pattern codes into CG RAM through DBy ~ DBy line by line.
DBy to DBy correspond to CG RAM data 0 ~ 7 in Table 3-1.
Itis displayed when "H" is set asinput dataand 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 LCD as display data. CG RAM data bits
5~7 are not. The latter can be written and read to and from the RAM, it is therefore allowed
to be used as data RAM.
Accordingly, it is necessary to set all input data which become cursor positions to "H".
0 ~ 4 bits of CG RAM data are output to the LCD as the display data, however, 5 ~ 7 bits
of CGRAM 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

First, an instruction to enable the CG RAM has to be input from the CPU. CG RAM is
selected only when the upper 4 bits are all "L".

So, the character pattern of CG RAM is displayed on the LCD position, corresponds to the
CG RAM, when a character code shown in Table 3-1 is written into DD RAM. Since the 2
and 3 bits of the character code are regarded as invalid, "k" is displayed when the character
code is "01", "05", 09", and "0D".

(2) When the character pattern is 5 x 12 dots (See Table 3-2)

¢ A method to write character pattern into the CG RAM by the CPU
4 bits of CG RAM address (0 ~ 3) correspond to the line position of the character pattern.
CG RAM address bit 4 corresponds to the bit 1 of the character code.
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 DB0 ~ DB7.
DBy to DB; correspond to CG RAM data, bits 0 ~ 7, in Table 3-2.
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It is displayed when "H" is set as the input data, while it is not displayed when "L" is set
as the input data.

Asthe 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 of which is "0B" or "1B" (hexadecimal), is the position of the
cursor. It is ORed with cursor at the cursor position and is displayed on the LCD. So, all
of the input data for the position of the cursor have to be "L” when cursor display is
required.

When the CG RAM data, bit 0 ~ 4, CG RAM address, bit0 ~ 4,is "0 ~ B", it is displayed on
the LCD as the display data. When the CG RAM data, bit of 5 ~ 7, and CG RAM, bit data
is 0 ~ 4 and CG RAM address data is "C" ~ "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 on the LCD.

First, an instruction to enable the CG RAM has to be input from the CPU. CG RAM is
selected only when all of upper 4 bits data of the character code in Table 2 is "L" So, CG
RAMcharacter pattern is displayed on the LCD position corresponding to the DD RAM
address when the character code in Table 3-2 is written into the DD RAM.

Since theaddress bits 0f 0,2 and 3 are regarded as invalid, the character of " 4£" is displayed
when the character code is "00", "01", "04", "05", "08", "09", "0C" and "0D."

(3) A method to read out the CG RAM data
First, set the CG RAM address by inputting a CG RAM address set instruction from the
CPru.
Then, execute the CG RAM/DD RAM data read instruction. The set data of CG RAM
address is output to the DBy ~ DBy. The 8-bit data, read out from the M5SM6262GS, corre
sponds to the data which is written into the CG RAM. Since the CG RAM address is
automatically incremented or decremented by +1 (or-1), the CGRAM read out instruction
can be successfully input. It is necessary, however, to set the DD RAM at data transferring
condition by executing the DD RAM address set instruction after all of CG RAM data are
read out.
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Table 3-1.
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LCD Display Circuit (COM1 ~ COM48, DO, CP, LOAD, DF)

The M5SM6262GS is provided with COMMON signal output. So, maximum 160 characters
can be displayed when it is used together with SEGMENT drivers (MSM5259GS or
MSM5839CGS).

Interface between MSM6262GS and SEGMENT drivers can be done by using DO, CP, LOAD
and DF.

The SEGMENT data is serially input to the SEGMENT driver from DO terminal,
synchronized with the pulse which is output from the CP signal.

This data, input to the SEGMENT driver, is converted from serial data to parallel data by the
latch pulse which is output from the LOAD terminal of MSM6262 and this converted data
is used as the display data. This parallel/serial conversion is performed synchronized with
the COMMON signal of MSM6262GS and LCD display AC signal which is output from DF
terminal. So, this signal can drive dot matrix LCD panel.

Reset Circuit

Power-on-reset is required for MSM6262GS when it is powered-on. So, a condensor has to
be connected between RESET terminal and Vgg terminal.

It is also advisable to connect a diode between RESET terminal and Vsg terminal when it is
required to connect a condensor of more than 3.3 uF to RESET terminal.

When the power-on reset circuit normally operates, the busy flags 1 and 2 become at "H" level
for about 10 ms after the power-on. During this period, a initialization of MSM6262GS is
performed by following procedures.

Display clear

CG ROM becomes ENABLE

No display shift

Increment of ADC

2-line display mode

5 x 8 dots font configuration

No display shift for "g", j", "p", "q" and "y"
Display off

No display of cursor, blinking and underline

O 0o NN U W=

Data Bus with CPU

MSM6262GS can be interfaced with 8-bit CPU, such as 6809, Z80, 80C49 and 80C51. When
MSM6262GS is connected with 6809, 68 series /80 series terminal has to be connected to Vpp.
When MSM6262GS is connected with Z80, 80C49 or 80C51, 68 series/80 series terminal has
to be connected to Vgg.

68 series /80 series level cannot be switched during MSM6262GS's operation. It has to be
connected with either Vpp or Vgg before MSM6262GS is powered-on.

Note: When a reset signal is being input to RESET terminal, 68 series /80 series
terminal’s level can be switched. Since 68 series/80 series terminal does not have
a switching characteristics nor V1 characteristics to have a interface with MCU
nor it does not have an anti-chaterring circuit. So, this method is not a
recommendable one since MSM6262GS is initialized when a reset signal is input.
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80 series CPU data transfer

R N/

R /

A /

Ao /

DB X R X Busvi

DB _ X B X BUSY2

DBs X Ry X X+ X

DB, X TR X XX

Bz X Ry X X+ X

DB, X Re X X~ X XWX X oR X

B XCTIR X XX XXX

o~ X R X X~ X X__ DRy X
gy, ——— —
bt :

Write an instruction (IR) Read the busy flag Write the data register (RD)

Note: * DON'T CARE
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68 series CPU data transfer

£ /L / A\ /\ /\

RAV / \

N / \

A
NO BUSY1

DB; X R X BUSY] X oR X
NO BUSY2

DBs X _Rs X X+ X >eamp<_ X DRs X

DB4 [ - X X DR X

DBy X_Rs X X+ X X8 X X R X

DBy X Re X X=X X DRy X

DB X IRy X XX XX XToR_X

DBo X Ry X X+ X X DRy X

§Intema| - 1 |

peration) '

gnternal — l I

peration)

Write an instruction (IR) Read the busy flag Write the data register (RD)

Note: * DON'T CARE
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Note 1: In case of 80 series CPU, access 1o MSM6262GS is done by WR and RD. So, a bil for part of the read/write code is not required i
*: DON'T CARE
Note i
A DB, | DBy | OB, | DB, | DB, | DB, | DB DB, Execution
ri 1 l z : sl 2 2 : L Explanation Time (MAX
LUl RW | A 0B, | DB; | DBs | DB, { DB, | DB, | OB, | DB, fosc - 500kHz
Display Clear L L L L L L L L L H First clear all of the d\sm . Then set
0 address of DD RAM In the address 3.22ms
counter,
Retum L t L L L L L L H | CR/IC CR/C =L Cursor home 1.67ms
CR/C = H; Carriage Return
Under Line L L L L L L L H uL . UL =1: Write the underling in the
cursor part before exscuting
this instruction. 20us
UL =0. Erase the underline in the u
cursor part before executing
this instruction.
nf This instruction (S} set whether the
Entry Mode Set t L L L L L H Vo 5 a0 display of the direction of cursor (I/D)
should be shifted or not. When the data
is being written or read, this operation 2045
is performed.
This instruction also set whether the
character code of DD RAM is used as
CG ROM or CG RAM.(A/0)
Display/Cursor Shift L L L H S/t ] [} This instruction shift the cursor and
play L L ¢ UR?/ UR/ ('B display without changing the DD 20s
DL RAM contents. (S/C, LO/RL,UR/DL)
CG RAM ad This instruction set the CG RAM
dress Set L t L t K A agdress. The dara, which will be sent/ 20ps
G received after the CG RAM address is
set, is CG RAM data
Function Set L L H N . . This instruction set mHowmgs
t R F2 Fs No. of lines (N}, Character font 20us
(F;). Cursor line font (F,), Font shift
ofgip gy (fy
Diaplay Control . . This instruction set followings.
piay L t H D ¢ B ue us All display gn/off SD) Cuvso?d\splay
on/off {C), Character on the cursor 205
posmon on/off (B), Undsmne display
on/off L Character, o
undarllna link on/oft (
CG RAM/DD RAM L L Write a data in either DO RAM o
Data Write WRITE DATA CG RAM. s
DD RAM Address L H Set DD RAM addvass.
Set A The data which is sant/received after 20ps
thatis DO RAM data.
Read the Under- H L uLD Read following .
lined Data RAM DATA Data on the underline, DD RAM or 20ps
CG RAM data
Read the CG RAM/ H L Read the data either from DD RAM
DD RAM Data READ DATA or CG RAM. 20us
Read the Address H H A Read the address counter contents. 2008
Counter Content g v
Read Busy Flag H H BtF | B2F [ CG/ | 1D S [A0] D up Bu%ﬂ Tlag ng) which shows
DD 6262GS s internal operation.
Busy 2 fiag (B2F) which shows that
the revising of display starting line is
SG/DD shows whether the data_being
!ransmmed or received, is CG RAM
or DD RAM Ops
1/D shaws the direction of cursor
S shows the display shift.
A0 shaws when the DO RAM charac-
ter code is CG RAM character code or
CG RAM character code.
D shows the alf display on/off
UD shows underling display on‘oft
CR/C = H : Carriage Return CR/IC=L : Cursor home DD RAM : Display data RAM In case of
UL=H :Write under line UL=L  :Underne erase CG RAM  : Character generator fosc =
gD W H \Ancremcm R D=L :Decrement N géha AM add 600 kHz
= ccompany display shi : address i o
NO-L  OC ROM ENRBLE - GG RAM ENABLE Aps DD RAM address it becomes
S/G=H : Display move SG : Cursor move Anc : Address counter which 500
UD/RL = H: Up/Down move UD/RL = L : Lett/Right move is used for both DD 20usx-gryy
D,.04 : The bit 1o set the line to be displayed in the upper-most position. RAM and CG RAM
Dy is LSB. Dpis MSB. 5 16.7us
UR/DL=H: Uuper right move UR/DL = L : Down-left move
No=L 2lines
N =H :dlines
Fy =H  :5x11dots Fy =L 5x7 dots
F =t :5x12dotsor5x8dots Fp =H §x11dots or 5x 7 dots
Fa =H  :Shift'g.|.p.q, rtothe F=L Character shift disable
lower position by 1-dot.
ULD=H : Underline data exist ULD =L : No underine data
BIF=H :Intemal oparanon BiF =1 : Ready lo receive instruction
B2F = H : Rewvising the display starting B2F=L :No rawsmn on display
line or intemal operation starting lin
GG/DO = H: Transmit or receve CC RAM CG/DD =L Transmn/Recurve of 00 RAM
gdatg _datg
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12. Instruction Code
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The instruction code is defined as the signal through which the MSM6262GS is accessed by
the CPU. MSM6262GS starts its operation upon receipt of the instruction code.

The internal processing operation starts with a timing that does not affect the LCD display,
so, the busy condition is longer than that of cycle time.

In the busy condition, MSM6262GS does not execute any instruction other than the reading
of busy flag. Therefore, the CPU has to verify that busy flag is set at "L" before inputting the
instruction code.

(1) Display clear

Ay Ay DBy DBg DBs DBy DBy DB; DBy DBg

Instruction
et e e e e el feloeln]

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

When the cursor and blink is being displayed, the blinking position moves to the left end
of the LCD. (In case of 2-line or 4-line display mode, the position is the left end of the first
line)

All of the DD RAM data becomes "20" (hex), space code, while ADC data becomes "0"
(hex.). If display is shifted, it returns to the normal position.

Data for underline is re-written as "L" and display turns off.

(2) Return

At Ay DBy DBs DBs DBs DBs DB, DBy DBp

Instruction
e Ll ol o ]luoloe]uo] [ w {erel

CR/C =L (Cursor Home)

When this instruction is executed, cursor and blinking position moves to the leftend of the
LCD. (In case of 2-line or 4-line display mode, it moves to the left end of the first line)
When display is being shifted, the display returns to its original position for both parallely
and vertically.

ADC becomes "00" (hex.).

CR/C = H (Return)

When this instruction is executed, cursor and blinking position moves to the left end of the
line.

[fthe display isbeing shifted when this instruction was executed, only cursor and blinking
position moves to the original position before it was shifted.

All bit other than line specifying the bit of ADC will be reset to "L".
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(3) Underline

Ay Ay DBy DBs DBs; DBs DBg DBy DBy DBg
Instruction .
nstucton [T [ v [ cAln ol ]
*: DON'T CARE

UL = H (Write underline)
When this instruction is executed, the underline appears on the cursor position. Cursor
will move to the reght or Jeft if either increment or decrement is specified.

UL = L (Erase underline)

When this instruction is executed, the underline on the cursor position disappears. Cursor
will move to the right or left if either increment or decrement is specified.

When this instruction is executed, ADC will be automatically incremented by +1 or
decremented by -1. Display is shifted accordingly.

(4) Entry mode set

Ao DBy DBs DBs DBs; DBs DB, DBy DBy

Ay
Instryction
e (el e loelie]oelu]lwm]s Jan]

I/D (Increment/Decrement)

When this instruction is executed, the character code or underline code is written into (or
read out from) the DD RAM, DD RAM address will be incremented (I/D = H) or
decremented (I/D =L) by 1.

In case of decrement, cursor moves to the right, while the cursor moves to the left in case
of decrement.

It is same in case of writing/erasing the data into/from CG RAM.

S (Display shift in case of writing)

When S = L in case of writing data into DD RAM, display is shifted either to the right or
left. When 1/D = H, all display will shift to the left, while it will shift to the right when
I/ D=L. So, display of cursor looks being stopped and display itself looks being shifted.
In case of reading the data from DD RAM, display shall not be shifted. In case of reading /
writing the data from/to CG RAM, display shall not be shifted.

In case of S = L, display shall not be shifted.

A/O (CG RAM ENABL/CG ROM ENABLE)

When A/Qis L, CG ROM will be enabled, and all CG ROM contets on Table 2 becomes
selectable and CG RAM cannot be selected.

CG RAM cannot be used as character code for display. But it can be used as data RAM.
When A/O = H, CG RAM is enabled.

In case the upper 4-bit of the character code in Table 2 is 0 (hex.), the bit pattern of CG RAM
is displayed on the LCD. (CG RAM has a RAM area for 4 kinds of 5 x 8 dots and 2 kinds
of 5x 12 dots)

CG ROM is selected when the upper 4-bit of the character code in Table 2 is 1 ~ F (hex.).
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(5) Display /Cursor move

At Ay DB; DBg DBs DBy DB; DBy DBy DBy

Instruction upr | B | Dy
code L L L L L H | SIC RL ((E’l}l’i‘)/ (<)

*: DON'T CARE

¢ 5/C (display move/Corsor move)
This is the bit to select either display or crusor to move. S/C = H enables the display
movement, while 5/C = L enables the cursor movement.

¢ UD/RL (Upward or Downward move/Right or left move)
UD/RL = H enables upward or downward move. UD/RL = L enables right or left move.

¢ Dy, Dy (Starting line of display)
Upward or downward movement is enabled by setting the starting line of display. Dy is
LSB and D; is MSB. Both Dy and D; is expressed in 2-bit binary data.
In case of 2-line mode, only Dy is regarded as valid. Both D; and D, are regarded as valid
data in case of 4-line mode.

= 2-line mode =

DD RAM Dy=*Dy=L Display of the LCD
1st line 1st line
2nd line 2nd line

1st line >< 1st line
2nd line 2nd line
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= 4-line mode =
DD RAM D=L, Dy=L  Display of the LCD

1st line 1st line

2nd line 2nd line

3rd line 3rd line

4th line 4th fine
Do=L,Dy=H

1st line 1st line

2nd line 2nd fine

3rd line 3rd line

4th line 4th line
Dop=H,Dy=L

1st line 1st line

2nd line 2nd line

3rd line 3rd line

4th line 4th line
Dy=H,Dy=H

1st line 1st line

2nd line 2nd line

3rd line 3rd line

4th line 4th line
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¢ UR/DL (Up-right move/Down-left move)
UR/DL = H enables up-right movement.
UR/DL = L enables down-left movement.

Combination of bit for Display/Cursor movement is as follwes

D,
sic | | wri| D1 Explanation
DR)
L * Move the cursor to the left by 1 digit

* Move the cursor to the right by 1 digit

Move the cursor to the downward by 1 digit
Move the cursor to the upward by 1 digit

" Move the display to the left by 1 digit

Move the display to the right by 1 digit

Set the first line as the display starting line

Set the 2nd line as the display starting line

Set the 3rd line as the display starting line A2
Set the 4th line as the display starting line A2

T X T T X I ™ . r—
I T T ¢~ O T T
T T r O xr- T I

*

T r T —

Note: In case of 2-line mode, A2 is invalid.

(6) CG RAM address set
Instruction Ay Ay DB; DBg DBs DBy DBs DB, DBy DBy
code LL e [ L] T H [ Aca]Aca Ac Ac]Ag]

Set the CG RAM address which consists of 5-bit of Acy ~ Acg. The cata which will be
transferred after this instruction is set shall be limited to the CG RAM data (character font
data).
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(7) Function set

Ay Ay DBy DBs DBs DBy DBz DB, DBy DBg
Lt e fun]-TR[R[R]["]
*: DON'T CARE

Instruction
code

e N (4-line/2-line) LCD line selection

N LCD lines
L 2-line mode
4-line mode

¢ F; (5x11dots/5x 7 dots)
When F; = H, 5 x 12 dots/font is selected.
When F; = L, 5 x 8 dots/ font is selected.

¢ F, (Font assignment of cursor line)
When F; = L and if character code, which has a display dot on the cursor position, is
selected, it is displayed on the cursor line of LCD.
When F, = H and if character code, which has a display dot on the cursor position, it
selected, cursor is displayed but the bit on the cursor position is not displayed.
In case of CG RAM, however, this function is not applicable and the bit on the cursor
position is also displayed.

¢ F3(Fontshiftof"g,j, p,q y"
When F3 = H, the character font of "g, j, p, q, y" is shifted to the downward by 1-bit.
When F3 = L, display is same as that described in Table 2. This bit is only valid in case of
5 x 12 dots/font.
Example

® Fy =L {5 x 8 dots/font)

5x 11 or 5 x 12 dots font ROM

Jdots {7778
7 dots { Not displayed

Gursor position — o L — /
ursor < v

5 x 7 dots font ROM
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@  Fy=H(5x12 dots/font)

5x 7 dots font ROM sf’é;:Rdg,fﬁs 5%;3;6’,::
3 dots
7 dots
Cursor pasition —s 1 dot 1 dot
@ Fp=H

oo oy

L] ]

L] °

o0 o®

[ ]

[ ]

-— Cursar position

LJ <—— Cursor position

~—— Cursor position

®  F3=H (5 x 12 dots/font only)

L ] »

[ ] [ ]

oo e Shift downward by 1 dot
[ ]

22 |« Cursor position

402



OKI Semiconductor MSM6262-01

(8) Display control

. At Ay DBy DBs DBs DBy DB; DB, DBy DBg
peeton [ Tu TwlofcTeJulu[ -]

*: DON'T CARE

D
When D = H, display on the LCD is enabled.
When D =L, display is disabled.
When display was disabled by setting D at L, character code in the DD RAM does not
change.
So, when D becomes at H again, display is enabled immediately.

e C
When C = H, cursor display appears.
When C = L, cursor display disappears.

* B
When B = H, blinking of character, on the position corresponding to the cursor position,
starts. Blinking of all-dot's-on and character (and cursor)-on is performed alternately for
every 409.6 ms in case of fosc = 500 kHz and 5 x 8 dots font configuration (every 614.4 ms
in case of 5 x 12 dots font configuration)
When B = L, blinking stops.
Cursor and blinking can be set simultaneously.

* UC
When UC = H, underline is displayed on the cursor position.
When UC = L, underline display is disabled.

« UB
When UB = H, blinking of character, on the position corresponding to the underline
position, starts. Blinking of character stops when UB = L.
Cursor, blink, underline and blinking of character on the underline can be set
simultaneously.

(9) CG RAM and DD RAM data write

Ay Ay DB; DBg DBs DBy DBz DBy DBy DBy

L’LSJ;”C““" L | H [ 07| D] D5 | D1g ] Dig | D1 [ 01y | D10 |

Write the 8-bit data (D17 ~ D1g) into either CG RAM or DD RAM. Determination of either
CG RAM or DD RAM is made by the CC RAM address set or DD RAM address set which
shall be set in advance.

After the data was written into the RAM, it is incremented or decremented by 1 according
to the entry mode of the address. Display shift will be also determined by the entry mode.
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(10) DD RAM address set

Ay A; DBy DBg DB; DBs DBz DBy DBy DBg

ICT)SJQUCHO" H L L | Aty | At | Ats | Aty | Ata [ Atp [ A1y | A1g |

This instruction code setthe DD RAM address, consists of 8-bit (A17 ~ A1g). The data which
is received after this instruction was set shall be limited to the DD RAM data (character
code data).
The address code other than below shall not be input.
2-line mode : 1st line 00 ~ 4F
2nd line 80 ~CF
4-line mode : 1st line 00 ~ 27
2nd line 40 ~ 67
3rd line 80 ~ A7
4thline CO~E7

(11) Underline data read

Ay Ay DB; DBg DBs; DBs DB DB, DBy DBg

'C’:)Sd‘;““"“ L [ L JuLD] Dos | Dos | Do, | Dos | Doy | Doy [ Dog |

This instruction read the 8-bit data (DOy ~ DOp) from either CG RAM or DD RAM.
Determination of CG RAM or DD RAM is made by the CGRAM address set or DDRAM
set which shall be set in advance.

The first data read by this instruction is a valid data. Normal data is read out from the
second instruction onward if the read instruction was executed continuously. This
instruction address will be incremented or decremented by 1 according to the entry
mode. Display shift is not, however, performed. Underline datais output to DB as either
H (when display is on) or L (when display is off).

The MSB of RAM data is not read. RAM data consists of 7-bit (DBg ~ DBg)
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(12) CG RAM and DD RAM data read

Ay A; DB; DBs DBs DBy DBz DB, DBy DBp
L l H |Do;lDoelDos|Dn4|D03[002|Do1|Doo|

Instruction
code

This instruction read the 8-bit data (DO ~ DOp) from either CG RAM or DD RAM.
Determination of CG RAM or DD RAM is made by the CG RAM address set or DD RAM
address set which shall be set in advance.

CG RAM address set instruction or DD RAM address set instruction has to be input just
before executing this read instruction. If it is not input, the first output of the data
becomes invalid. When this read instruction is performed continuously, normal data is
output from the 2nd data onward.

In case of DD RAM data read, normal data is output from the first data without inputting
the address set under the condition that cursor is moved by the cursor shift instruction.
After reading the data, the address is incremented or decremented by 1 by the entry
mode.

The shift of the display, however, is not performed.

(13) Address counter read

Ay Ay DBy DBg DBs DBy DBy DB, DBy DBg
l H l L |A07|AoelA05|A04]A03’A02]A01 |A00|

Instruction
code

This instruction read the 8-bit data (AO7 ~ AQp) . Adress counter is determined by the
address which shall be set in advance as it is used for both CG RAM and DD RAM.

(14) Busy flag read

Ay Ay DB; DBs DBs DBy DBs DBy DBy DBg
Instruction G/
code H H | B1F | B2F oD /D S |AO| D | UD

* BIF (Busy 1 flag)
When B1F = H, MSM6262GS is engaged in internal operation and next instruction is not
accepted until when B1F becomes L. So, subsequent instruction has to be input after BIF
is confirmed at L. During B1F = H, DBs5 ~ DBy cannot be determined.

e B2F (Busy 2 flag)
B2F indicates that MSM6262GS is engaged in its internal operation and it also indicates
that the display starting line is under being revised.
Instruction contents of B1F and B2F are same other than when setting the starting line of
display.
B2F = H indicates that MSM6262GS is engaged in its internal operation. B2F = Lindicates
that MAM6262GS is ready for accepting new instruction.
Even when B2F = H, new instruction can be accepted if BIF = L, When the starting line
of display is revised under this condition, the previous set data about starting line of
display becomes invalid and the newly input data about starting line becomes valid.
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» CG/DD (CG RAM/DD RAM)
This bit indicates whether the address counter contents are CG RAM or DD RAM when
B1F = L. CG RAM is selected when CG/DD = H, while DD RAM is selected when
CG/DD=L.

¢ [/D (Increment/Decrement)

This is the bit to set the increment or decrement when B1F = L. Increment is selected when
1/D = H, while decrement is selected when I/D = L.

e S (Shift)

This is the bit to set the shift condition in the entry mode when B1F = L. Shift is set when
S = H, while shift is disabled when S = L.

* D (Display)

This is the bit to indicate whether the display, which was set by display control instruction,
is on or off when BI1F = L.
¢ UD (Underline)
This is the bit to indicate the condition of underline or blinking on the underline, both of
which were set by display control instruction, when B1F = L.
When UD = H, either (or both of) underline display or blinking on the underline is being
executed. When UD = L, it indicates neither of underline display nor blinking on the
underline is performed.

1 Power on.
2 Wait for 15 msec or more after VDD becomes at 4.5 V.
3 No busy 1 check (Check whether B1F = L or not)
4 Set No. of lines, character font by instruction. (After this stage, function set instruction
cannot be input.)
5 No busy 1 check
6 Set display-off by inputting display control instruction.
7 No busy 1 check
8 Input display clear
9 No busy 1 check
10 Set entry mode
11 No busy 1 check
12 Set following functions.
Display on, Cursor, Blink, Underline Blink on the underline
13 No busy 1 check
14 Initialization complete
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TYPICAL APPLICATION

¢ Interface with MSM6262GS and LCD driver
When V[ cp is within the voltage range of Vpp ~ Vg, MSM5259GS is recommendable as
SEGMENT driver. When V| cp is beyond the voltage range of Vpp ~ Vgg, MSM5839CGS
is recommendable as SEGMENT driver.

1 2-ine display mode

5 x 7 dots/font, 16 charactersAine
(Note: COM17 ~ COM48 should be left open)

DF

COM1

CoM16
comi7

{
COM48

MSM6262GS

DO

CP
LOAD

b

rd
e
4
N

;X FarY Fa Fa
R ENZNB DTTTR
K EANZN NG
M K q AN
1B ~edpd o
& DX
S
4
DR
O~ _ 0 01~~~ O
[ Doy D
cp MSM5259GS cP MSM5259GS
LOAD DF Doy Dias LOAD OF Doy Diyy
L] L]

LCD
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2 2-line display mode
5 x 11 dots/font, 16 characters/line
(Note: COM25 ~ COM48 should be left open)

comt }
NYTYD)- I Yl
g( /o &
b LN PN 3
N K
) K RPTTK 4
R ~ ] 2
N PAIRLY = AL
Y] vawd DTYTYTY] 'yl
4y Faass ‘
underline
£
ComM24
COM25 |-
{
Com4s |- LCD
MSM6262GS 81/\'/840 8‘ 0w
al¢] I 040 14
cp MSM5259GS cp MSM5259GS
DF  LCAD LOAD DF Doy Din LOAD DF  Dos Db
|- ]
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3 4-line display mode
5 x 7 dots/font, 16 charactersfine
{Note: COM33 ~ COM48 should be left open) LCD
com g oL i Rt
Dy i K K KA 1
e 4 K K X EARZN
PR S o
TOOEE——obbao SHE——O
S ;( TXATALY
E: }g*llx\n TR Axi(
% A Naa SHoOD
A d \l hAY WAt
A UALAL LALALY
Pany
EENEN Y PR & gx)
FPRY XX K SR ED
9 I3, R
XXX 4 I N 74
P2 bind P TK K
Lr A4 7 \J/ v
FVa “xx;}r\ anfeny )ﬂ\ K
TR KT SR T4
Y ., < T
Fan) Y N N fa
N HAK
deaxh O
88”%% — SOROP
¢
COM48 -
MSM6262GS 0~ 0w 01— ~—__~0Og
DO O smsaaoces | MSM5839CGS
cpP CP CP
DF  LOAD LOAD DF Doy Dias LOAD DF Doy Dix
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4-line display mode

4

LCD

5x 11 dots, 16 characters/line

& b dldy & < —
oo 24 & o /ﬁ pasd pact S &
11 .WMAJ\JYA\(JYA R RTA d N Y \m‘ » =2
DA SRTSRTSR DRI @ ou
RS PEREY RTSR i 8 &
PRk X P S Aa
2
@
2
h VY Y DRy N vy 0w 5
LT HOPEED N NG =
4 Soas PP DR =
3 ! KT TeKTS K1Y M-
DY % ”M 2 R 5 59
<<<<< N Dbty - o g -
I1 K PP SR A S S &
|||”m“ R b RIS Naad & a
K X e h nQUu Ou
DT e g 7 S 8
&H
)
©
S o
et - Sars R g &
R T EAAA ENIEVN b ZNE Q
TR TETE SRR PR K 2N 11D.m
NANAZNG KT £ 5 s5 59
® o a0
= = 72} o o<
(& S %
@
3 o
= (=1
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MSM6262GS, MSM5839CGS, Bias circuit connection
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AS- AS A
A_.. J [ o
1}
D) SO Y. N AU SO W B0
7 A Siaate extSien male o W
— |
e
U i
R ==
2
A
/ ’
I )
\ '
\ 1n0 avoi
t 1n0do
By S5p 00y ﬁ> N> S5, 007 m> ~> S5, G0
A 10 a4 44r
1z 12 12)
aN_m o<ww nou_m n_<mw — _How.m o<mw —
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ooaco ~ i \\ °d wg ~ ig oQSO ~ g 0d
8YN0J
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LHNOD
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¢ Example of bias circuit
1 1/5~ 1/8 bias example 1.
Bias | 1/5 | 1/6 | 1/7 | 1/8
PR R | 2R | 3R | 4R
Vico: LCD driving voltage
Voo
3 R
Vy Vics
R
L ey
MSM6262GS RR
) S S A
sR to segment
Vi driver
R
Vs
< VR Vet
L_
r
1/5~1/8 bias example 2.
Bias 1/5 | 1/6 | 1/7 | 1/8
RR R 2R | 3R | 4R
Vico: LCD driving voltage
Vop ’
Ic R
vy 1 Vico
< R
5,
MSM6262GS <RR ¢
R . ¥s to segment
V4 T C driver
=N R ic
Vs -1 1 Ve
‘ ~ VR J
L
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¢ LCD duty and bias

No. of line 2-line 4-line
Duty 116 | 1/24 | 1/32 | 1/48
Bias 1/5 1/6 17 | 1/8

Above are examples of relation between LCD duty and bias. Since it is subject to change,
it depends on the characteristics of LCD panel, please use above as a reference value.
The value of resistance on bias circuit is determined by the operational margin and power
consumption. To make the power consumption lower, the value of resistance has to be
bigger and this make the LCD driving output high and it causes the distortion on the LCD
driving waveform.

In case of large LCD panel, the value of the resistance should be much lower as the LCD
capacity increases.

To improve the distortion of LCD driving waveform, to connect bypass condensors
parallely to the bias resistance, can be useful. But to cannect a condensor of too big value
causes the level shift of the bias voltage.

So, it has to be determined carefully after checking experimentally.

Followings are the reference value.

R=2~10kQ
VR =10 ~ 50kQ2
r =200 ~ 2kQ

¢ =0.0022 ~ 0.047 uF
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LCD Driving Waveform

COM1 <

com2 <

SEG <

1 frame

Duty 1/16 1/24 1/32 1/48
Frame frequency | 78,125Hz 52,08Hz | 78,125Hz | 52,08Hz

Note: fosc = 500kHz
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