OKXK I semiconductor

MSM6262-01

DOT MATRIX LCD CONTROLLER WITH 48 DOT COMMON DRIVER

GENERAL DESCRIPTION

The OKI MSMB262GS is a dot matrix LCD controller which is fabricated by OKI‘s low power con-
sumption CMOS silicon gate technology. In combination with 8-bit microcontroller, the MSMG262GS
can control the dot matrix character type LCD module. The MSM6262GS consists of 48 dots COM-
MON driver, DISPLAY RAM, character generator RAM, character generator ROM and control circuit.

The MSM6262GS 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 MSM5839CGS.

FEATURES
® Easy interface with B-bit microprocessor e On-chip character generator RAM
or 8-bit microcontroller (CGRAM) of 32 x 8-bit for 2 different
® Dot matrix LCD controller/48 dot driver character fonts
far three different fout configuration Bx 8Bdots... 4
(5 x 7 dots, 5 x 11 dots and 5 x 12 dots} 5x 12dots ... 2
® Max. 160 characters can be controlled ¢ Under-line function
e Display RAM ... 160 x 9-bit e Shift function forg,j. p,gandy
® On-chip character generator ROM e 80 pin -VI plastic QFP (QFP80-P-1420-VIK)
{CGROM) for 256 different characters
5 x 7dots... 128 characters
5 x 11dots... 96 characters
5 x 12dots... 32characters
SELECTABLE DRIVING DUTY
Duty Font Configuration (dot) Cursor Display (Characters x line)
1/16 Bx 7(5x B} o] 80x 2
1/24 5x11(5x12) o] 80 x 2
1/32 Ex 7{(5x B) o] 40x 4
1/48 5x11{6x12) O 40x 4
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PIN CONFIGURATION

80] COMMON 45

[79] COMMON 44

78] COMMON 43

[77] COMMON 42
[76) COMMON 41
[75] COMMON 40
[74] COMMON 39
73] COMMON 38
[72) COMMON 37
71 COMMON 36

[70] cOMMON 35

[69] COMMON 34

[68] COMMON 33

[67] COMMON 32

[66] COMMON 31

[65] COMMON 30

COMMON 46 [ 1]
COMMON 47 [ 2]
COMMON 48 [ 3]
Vgg (GND) [ 4]
osc1[ 5]

osc2 [6

osc3[ 7]
TesT1{ 8]
TEST2{ 9]
TEST3 (10]
RESET (11

68 series/80 series @
¢s [13]

E (RD) [14]

R/W (WR} [15]
AC [18]

A1 7]

DBO [18]

DB1 [19]

DB2 [20]

DB3 [21]

DB4 [22]

DB5 [23]

DB6 [24]

DB7|[25]

BUSY 1 0UT [Z8]
BUSY 2 OUT [27]

©

DF [28]
LOAD[Z9]
cP [30]
DO[31]
Vpp[32
v1 [33
va [34]

V5 [35]

COMMON 1 [ 36]

O

COMMON 2 [37]
COMMON 3 [38]

COMMON 4 [39]

COMMON 5 | 40|

64] COMMON 29
63] COMMON 28
62 COMMON 27
61] COMMON 26
[60] COMMON 25
53] COMMON 24
58] COMMON 23
57] COMMON 22
[56] COMMON 21
56] COMMON 20
54] COMMON 19
53] coMMON 18
52) COMMON 17
[51) COMMON 16
[50] COMMON 15

[29] COMMON 14
48] COMMON 13
47) COMMON 12
[46] COMMON 11
45] COMMON 10
44) COMMON” 9
43] COMMON 8

.[42) coMMON 7

141]COMMON 6
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

. I . Applicable
Parameter Symbol Condition Limits Unit terminal
Supply voltage Vob ta=25C ~-03~ 7.0 v VDD—Vss
Supply voltage = 9&° Vpp—12~
for LCD driving  |V1+ V4. Vs| 1t2=25°C vpp+03| Y | ViVaVs
osc
RESET
68 series/80
Input voltage VIN ta = 25°C —0.3 ~Vvpp +0.3 v __ series
CS, AD, A1
WR (R/W)
RD (E)
DBy ~ DB
Power dissipation Pp ta=28"C 500 mW
Storage temper- _ CEE ~ °
ature Tstg 55 ~ +125 C
Operating temper- _ - o
ature Topr —-20~+75 C

278




m DOT MATRIX LCD CONTROLLER - MSM6262-01

DC CHARACTERISTICS
(Vpp =4.5 ~ 5.5V, ta=—20 ~ +75°C)
Parameter Symbol Condition MIN. | TYP. |MAX. | Uit | APPlicable
terminal
“H’" input voltage VIH1 - 2.2 - VDD \ CS, WR (R/W)
(E), AD, A1
“L" input voltage ViL - -0.3 - 0.7 v DBO ~ DB7
“H" output voltage | VOH1 lg= —250 uA 2.4 - - v DBO ~ DB7
“L'" output voltage | VoL 1 lo=18mA -~ - 04 Vv
“H" input voltage ViH - Vpp-0-8; - v v 0sC1
H2 b RESET
“L"” input voltage ViLz - —-0.3 - 0.8 \ 68series/80 series
“H* output voltage | VOH2 lg =—500 uA 0.85Vpp | - - A DO, LOAD,
“L"” output voltage | VoL2 lp = 500 uA - — pPisVpp| V DF
“H" output voltage | VOH3 Ig =—1mA 0.85Vpp - - Vv cP
“L" output voitage | VoL3 ig = 1TmA - - DJ5Vpp
“H" output voltage | VOH4 g =—100 uA 24 - - v BUSY1
“L" output voltage | VOoL4 lp=1.6mA - - 04 v BUSY2
Note 1 ~
COM veltage drop Vcom Ig = * 50 uA - - 29 \ COM1~COM48
*H* input cufrent liLH? VIN = VDD - - 1 wA | 5, WR (R/W)
RD (E), AD, A1
“L"” input current TR VIN = Vss - — -1 LA gg(s:(:rifss series/
iDD1 Note 2 - - 1.5 mA
Vpp =5V
Current DD~ 9¥,
consumption fosC = 500kHz
ipp2 | Note2 - - 16 | mA | Vpp
Vpp =5V,
fin = 500kHz
vViLcD1 i 3.0 - 1 v
LCD driving 1/5 biss Vy, Va, Vs
voltage Not
vicoz | Vagllie~17 | a0 ~ v
bias
-V,
1/8 bias 4.5 - 1 \'
"M input current | Vin=V - — 2 A
p ILLZ IN DD HESET
"L input current liLLz MIN=Vss. Vpp=5V -8 -20 | -60 A
Input frequency fin Note 4, Note 5 300 - 700 kHz |
Input clock duty fDuty Note 5 45 50 55 % 0sC1
Ipput clock falling tr Note 5 _ _ 100 nS
time
In_-\put clock falling o Note 5 _ _ 100 nS
time
CR oscillation fcR Note 6 300 - 700 kHz | 08C1,2,3
frequency
“H' input current hLH3 | VIN= VDD 1 KA
v DBO ~ DB7
g o VIN = Vss - - - A
L” input current L3 VpD = 5V 45 120 250 7
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Note 1. This is applicable to the voltage drop which is caused between VDD, Vy, Vs, Vs and COM1
~ COMA48 when a current of 50uA is flew infout to/from all of COM1 ~ COMA48, (When
the output level is either Vpp or Vy, it should be applied anly when the current flows in.
When the output level is either V4 O Vs, it should be applied only when the current flows
in.

In this case, +5V is applied to VPD. V; 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.Vgg =0V, V; =2.8V,V4=-3.8V, Vs = —6V, No load, No interface with
CPU
Note 3. V; ~ V; should be set at as foliows.
No. of lineg . .
Font ) 2 lines 4 lines
i
Torminel ~——ratio, 5x 8 5x 12 5x8 5x 12
1 1 1 1
Vi Vpp - VLeo | Vop— Viep VDo~ Viep | VoD~ g Vico
4 5 6 7
Va Vpp -5 Vicp!| Vop—4 Yiep | Voo~ Vico| VDD~ g VLCD
Vs Voo -Vico |Vpbpb—Vico |VbD—-Vicp VoD —ViCD
V_cp = LCD driving voltage
Note 4. J Note 6.
Open 0SC3
0SC3
Open — 0SC2
ng 0sC2 Rf =39k + 5%
Ct = 22pF £ 10%
Oscillation source asci cf
T QSscC1
Note 5.
TH L TL
Vpp-90.8V /[ N Vpp-0.8v
05Vpp 0.5Vpp 0.5Vpp
0.8v 0.8V
tr tf
TH

fouty = Ty TL

x 100%



SWITCHING CHARACTERISTICS
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Interface 80 series CPU

Write operation

VIH

Al

V|H3~5<
ViL A

tSA1

ViL

tHA1

BN

tSA2

tWWR

ViH l.<

ViL
tf

tWH

N

tSWD

tr wtte

DBO ~ DB7

VIH
ViL

Valid data

Busy 1, Busy 2

Read operation

VIH

A0, A1 i

V|Hls<
ViL—

tSA1

tHA1

L/Vu.

W

1SA2

tWRD

tHA2

ViH
VIL

tf >

tWH

- ViH
ViL

>t tr
tHRD

v.HL

Deo ~ DB7Y

VOH

Valid data VoL

and VO .

Refer to the chapter of DC characteristics for the definition of V|, V|, VOH
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Interface with 68 series CPU
Write operation

LV ViH
A0, A1
' :>:<V|L Vib 75<
tB1 tA1
RW NV 7&&
| twW tl
ViH AV /—_
E ViL~ —qu“_ —4-VIL
1r =i tf -t
1l tH
BBO ~ DB7 ‘é:': Valid |data ‘\‘,':*L'
1A2
| 1B2 tc
s
ViL 7£VIL
tBD |
Busy 1, Busy 2 ]1Ncnu
Read operation
Aavem ViIH-
AD, A1 ﬁr\’n. VI|J><
tB1 1Al
AW SAViH L\‘«HH
W L
ViH - SviH /
E ViL A BN VL
tr if
o]
v aN
DBO ~ DB7 sl validdatal X vol
tA2
1B2 te
S v j[VIL

Refer to the chapter of DC CHARACTERISTICS for the definition of V|H, VL. VoH and VoL.
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Interface with Segment Driver

NV oH Voh: ><
0o )(VOL VoL
t setup t hold
K VoH—Yy VOH
VoL
tLw (CP) THw (CP) tct e |
! |
v Y Von
Loao A TN vo
tqw (L)
VoH
DF vor
Reset Wave Form
/i
)

? tRR2
ViH 4V|H

TRLW

Refer to the DC CHARACTERISTICS for the definition of Vi, Vy, VoH and Vo
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Interface with 80 series CPU

-MSM6262-01 =

(Vpp =45 ~b5V,ta=—20~ +75°C)

Parameter Symbol MIN. MAX. Unit
Address set-up time ts/.\1l 110 — ns
CS set-up time 1A, 100 - ns
WR L' pulse width WIWR 320 - ns
RD “L" pulse width tWRD 320 - ns
WR, RD “H" pulse width WH 210 - ns
Address hold time THA,| 25 - ns
CS hold time tHA, 25 - ns
Data set-up time tSWO 3c0 - ns
Data hold time {write operation) tHWD 20 — ns
WHR, RD falling time tf — 25 ns
WHR, BD rising time tr - 25 ns
Data delay time tSRD - 190 ns
Data hold time (Reading operation) tHRD 0 - ns
Busy output delay time tBD - 410 ns
Interface with 68 series CPU
(Vpp =45 ~55V,ta=—20~ +75 C)
Parameter Symbol MIN, MAX., Unit
Cycle time tc 500 — ns
Address, R/W set-up time 1B, 100 - ns
TS set-up time 1B, 90 - ns
E signai ‘H’’ puise width tw 220 - ns
E signal “L" pulse width L 210 — ns
Address, R/W hold time tA 20 - ns
‘CS hold time tA, 20 - ns
Data set-up time t] 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 delay time 1D - 180 ns
Data hold time (Read operation) to 10 — ns
Busy output delay time tgD - 410 ns
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Interface with segment driver
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(Vpp =4.5 ~ 5.5V, ta=—20 ~ +75°C, fggc = 500 kHz)

Parameter Symbol MIN. MAX, Unit
Clock “L" pulse width tLw (CP) 400 — ns
Clock "H" pulse width tHW (CP) 400 - ns
Do set-up time t setup 200 — ns
Do hold time t hold 200 - ns
LOAD, Clock set-up time tcL 200 - ns
LOAD, Clock hold time 1{Ke 100 - ns
LOAD, “H” pulse width tHW (L) 400 - ns
DF delay time ™ —500 500 ns

Reset waveform
(Vbp = 4.5 ~ 5.5V, ta=—20 ~ +75°C)

Parameter Symbol MIN. MAX, Unit
“L" input time when power is on RR, 0.25 -~ ms
"L input width when in operation tRLW 0.5 — ms
Rising time RR, 05 — ms

285




a1 DOT MATRIX LCD CONTROLLER - MSM6262-01 =

Interface with 6809
6809 MSM 6262GS
o Vpp =168 series/80 series
E > E (RD)
R/W * R/W (WR)
Address
~ D_...__——
Ap~ Ays decoder cs
= AO' Al
DB, ~ DB, D8, ~ DB,

Pull-up resistors of 50 k&2 are required when the autput of CPU becomes high impedance.

Interface with 280

Z80

Ag~Ays

DB,~DB,

Address
Decoder

MSM 6262GS

Vgg =+ 68 series/80 series

FD——ME)

) > WR RiW

Pull-up resistors of 50 k&2 are required when the output of CPU becomes high impedance.
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Interface with 80C49
MSM 80C49 MSM 6262GS
Vgg-—68 series/80 series
RD * RD
. WR - WR
ALE —'—I
08, ~ DB, ~ sTB
8282
Address —_—
PZ, ~ PZ * b—Ts
° ? W Decoder
AD' Al
DB, ~ DB,

Pull-up resistors of 50 k$2 are required when the output of CPU becomes high impedance.

Interface with 80C51
MSM 80C51 MSM 6262GS
Vgg «— 68 series/B0 series
RD = RD
WR L WR
ALE ._l
PO, ~ PO, \ 8821'882
2 p | ) st s
A, A,
DB, ~ DB,

Pull-up resistars of 50 k£ are required when the output of CPU becomes high impedance.
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PIN DESCRIPTION

# DOT MATRIX LCD CONTROLLER - MSM6262-01 m

Pin Name Input/Output Function

0SsC1 1, 1/0 Oscillation connection pin.

0SC2,0S8C3

RESET | Reset pin.

68 series/B0 series | Selection pin for either 68 series CPU or 80 series CPU.

Ccs I Chip select pin. By setting CS at "“L"" level, MSM6262GS
is set at selecting condition.

R/MW (WR) I 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) I E pin_of 68 series CPU shall be connected to this pin,
while RD pin shail be connected to this pin in case of 80
series CPU.

A, LA | The address bus of CPU shall be connected to this pin.
{nstruction code is set by this pin.

De,~ D8, /O 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 ~ TEST 3 | Test pin. Normally these pins should be set at Vgg or
open.

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

V,,Vas, Vg Commoen bias voltage input pin to drive the LCD.

DO Serjal data output pin for SEGMENT drivers.

CcP 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 8] Load signal output pin. The character pattern data to
the SEGMENT drivers, which was output from DO and
CP, is Ioaded to the LCD output of the SEGMENT
drivers, synchronized with the COMMON signal.

DF B-type AC signal output pin to drive the LCD.

COM1 ~ COMA48 COMMON signal output pin to drive the LCD.

BUSY1 0UT This pin shows the internal condition of MSME262GS.
“H" shows that MSMG6262GS is in internal operation,
while “L" shows that MSM6282GS is ready to receive
the instruction from the CPU.

BUSY2 OUT (0] This pin shows that MSMG6262GS is in internal opera-

tion based on the instruction fram the CPU, or MSM-
6262GS is in display rivising operation based on the
instruction from the CPU,
“H" shows that MSMB262GS 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

vVpD

To the inside
of MSM&262GS

Applicable pin; OSC1, 68 series/80 series, Cs
R/W (WR), E (RD)
AQ, A1

VDD

- 1o the inside

VoD
. ﬁ?h
u% of MSM6262GS
VDD

Applicable pin; RESET
O Input/QOutput pin

_» 10 the inside
of MSM6262GS

Inside of
MSM6262GS

i
§

L g

Applicable pin; 0SC2, 0SC3

» To the inside of
MSM6262GS

|_|
i

L l-¢

VbD

From the inside of
MSM6262GS

Applicable pin; DB, ~ DB,
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© Qutput pin

From the inside of
MSM6262GS

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

FUNCTIONAL DESCRIPTION

1.

290

instruction Registor (IR) and Data Registor (DR}

The MSMB2626S has two registors, instruction registor {IR) and data registor (DR}.

IR js 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 for some 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 trans-
ferred 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.

. Busy Flag {BF)

When the cutput of BUSY 1 OUT is "H"', MSM6262GS is engaged in internal operation.

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

. Address Counter (ADC}

The address counter {(ADC} allocates the address for the DDRAM 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 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-bits character code {refer to Table 2) and 1-bit under-line data.
The address of DD RAM corresponds to the dispiay position on the LCD. The correspondence is
described below.

DD RAM address (set to ADC) is described as hexadecimal.
ADC
DB, pe, DB, DB, DB, DB, DB, DBy
MSB LSB

I -

Y ~Y
Hexadecimal Hexadecimal

Example: When DD RAM address is 3A

L L H H H L H L

=
>

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

Digit
1 2 3 4 5 ~ 79 80 — Display position
1sthine | 00 | 01 | 02 | 03 | 04 ~ 4E | 4F ] DD(RAM address)
: hexadecimal
2ndlinel g | g1 | 82 | 83 | 84 ~ CE | CoF

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
oi characters can be displayed from the first digit to the 16th digit.
jgit
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1st line|l 00 |01 {02 |03 {04 |05 (06 |07 |08 |09 [OA | OB | OC |OD | OE | OF
2nd line| 80 {81 |82 |83 |84 |85 (86 (87 |88 (89 |8A 8B [8C |8D | 8E | 8F

—y A — _J
MSM5E839CGS (1) MSMSE839CGS {2)
or  MSM5258GS (1) MSM5259GS  {2)
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When the display is shifted by an instruction, the relaticn between the DD RAM address and
the display position becomes as follows.

{Shift to right direction}

Digit

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Istlinef 4F {00 {01 |02 {03 |04 |05 |06 |07 |08 |09 |OA (0B | OC |OD | OE

2ndline|CF |80 |81 [82 |83 |84 |85 86 |87 |88 |89 |8A | 8B |8C|8D|8E

- v e . ~
MSM5839CGS (1) MSMS5839CGS (2)
or  MSM5259GS (1) MSM5259GS  (2)

r - N A— B

1stlinef 01 | 02 |03 |04 (05 |06 (07 |08 (09 |OA | OB |0OC |0OD | OE | OF | 10
2ndline| 81 {82 |83 |84 |85 |86 |87 |88 |89 |[BA [ 8B |8C |8D | 8E | 8F |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.

+ 2 3 4 5 6 7 8 9 30 11 12 13 14 15 16 17 18 ~ 33 74 75 76 77 718 79 80

Tstline [ oD (01 02|03 |04 |05 06|07 08 |09|0A|0B|OC[QD|OCE|OF| 10| f1 ~ 48 | 49 [ 4A | 4B | 4C | 4D | 4E | 4F

2nd line| 80 | 81 |82 |83 |84 |85 |B6| 87|88 |89 (8A) 88| 8C | 8D BE | BF| 90|91 ~ CB|C9|CA|CB{CC|CD]CE|CF

\ — I\ v J \__ﬁw AN - g
MSMBB33CGS (1) MSM5839CGS (2) MSM5839CGS (3)~1{9) MSME839CGS {10)
or  MSMB5259GS (1) MSM5269GS (2} MSM52539GS  (3)~1{9) MSM5259GS  (10)

(2] Relation between the DD RAM and display position in 4-lines display mode

Dig:t 2 3 4 5 ~ 39 40— Display position
Istlinel 00 | 01 | 02 | 03 | 04 ~ 26 | 27
2ndlinel 40 | 41 | 42 | 43 | 44 ~ 66 | 67— pD RAM address
3rd line| 80 81 82 83 84 ~ AB A7 (hexadecimal)
4thlinel cO | €1 | c2 | €3 | C4 ~ E6 | E7-

Note: The address of the previous line and the first address of the next line does not
have any continuity.
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When 2 pieces of MSM5839CGS (or MSM5259GS) are connected to MSM6262GS, 64 charac-
ters 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 (0OA | OB | OC|OD| OE | OF
2ndlinel 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
4th line| COJC1 |C2 | C3|[C4|CH|C6 C7(C8|CI9|CA|CB|CC|CD|CB|CF

MSM5839CGS (1) MSM583VQCGS (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 to right direction)

Digit

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Istline | 27 loo (01|02 03 (04| 05|06 07|08 |09 |0Aa|0B|oC|oD]|OE
2ndline| 67 |40 |41 |42 |43 | 44| 45 |46 |47 |48 |49 |4A | 4B | 4C | 4D | 4E
3rdlinel A7 |80 (81 |82|83{84|85|85{87 (88|89 |8aA|8B|8C|8D| 8E

4thlinel E7 ([CO|C1 | C2|C3|[C4|(C5 | C6|(C7|CB{C9 | CA|CB|CC|CD|CE

N, — J

MSM5839CGS (1) MSM5839CGS (2)
MSM5259GS (1) MSM5259GS  {2)
A A

r N A\

Istline 01 |02 |03 |04 |05 |06 |07 |08 |09 |DA|OB|0OC|0OD | OE | OF | 10

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

3rdlinel 81 (82 |83 (84 | 85|86 |87 |88 |89 |[8A|8B|8C|8Di8E|8F|90

4th line| c1 (C2 C3|C4|C5|C6|C7|C8|COCA|CB|CC|CD|CE|CF|DO
{shift to left direction)

The maximum DD RAM capacity of MSM6262GS is for 160 characters. So, maximum 5
pieces of MSMB839CGS (or MSM5259GS) can be connected in case of 4-lines display mode.

Digit
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 ~ 33 34 356 35 37 38 39 40

istline {00 (01 |02 |03 (04 {05 (06 (07|08 |02 |0A)08]0QC|OD|DE]DF 1011 ~ 20| 21| 22|23 |24 |25| 26 |27

1. R e R
2ndline] 40 | 41 |42 143 |44 |45 |46 |47 | 43 |49 |4A 4B | 4C (4D | 4E | 4F | 50 | &1 ~ 60 |61 | 62| 63,6465 66|67

3td line] 80 | 81 |82 |83 |84 [85 |86 |87 | 83 |89 | 8BA | B8 |8C|8D|BE|BF 90|91 ~ AD | A1 | A2Z1 A3 | A4 AB | AB | AT

athline{ CO | C1|C2|C3(C4|[C5/C6(C7|C8|CI9|CA|CBICC|CD|CE|CF|DO|DI ~ EO| E1 | E2 | E3| E4| ES | E6 | E?

— v L - AN v g — J
MSM5839CGS (1) MSMS5839CGS (2) MSMS5839CGS (3), (4) MSM5839CGS (5}
or  MSM5259GS (1) MSM5253GS  (2) MSM5259GS  (3), (4} MSM5253GS (5}
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6. Cursor/Blink Control Circuit

This is the circuit to control the generation of cursor and its biinking. 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
ADC 0 0 0 0 0 1 1 1
0 7
2-lines display Cursor and its blinking position
Digit
1 2 3 4 5 6 7 8 /9 ~ 79 80
0001|0203 04)05|06|0»|08 ~ 4E | 4F
80|81 83|83|8485|86|87,88 ~ CE | CF
4-lines display
Cursor and its blinking position
Digit /
1 2 3 4 b B 7 8 9 ~ 39 40
00|01 {02 |03 |o04]05]|06 07|08 ~ 2 | 27
40 (41 |42 |43 144 (45 | 46 | 47 | 48 ~ 66 | 67
80 |81 |82 |83|84 858 (87|88 ~ A6 | A7
co|jcr1|c2|(c3|ca|ce|ce|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.

7. 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 dispiay
shifts to the right direction (increment} or left direction (decrement), Display of underline appears
{or disappears) on the same position where cursor was dispiayed.

An input of ““"H" data enables the underline display, while an input of "L’ data enables to dis-
appear the display of underiine.

8. Character Generator ROM {CG ROM)

CG ROM stores the character pattern. MSMB6262GS 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-bits character code and character pattern is described in Table 2.

When the B-bits 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-bits of CR ROMcode is "’L*’, CG ROM can be switched to CG RAM.



Table 2 Relation between character code and character pattern
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8. 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 ccde for 16 characters cannot be read out as
the character code with all "L" on the upper 4-bits is used as CG RAM code.

The following describes how to write and read the character pattern ta and from the CG RAM.

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

e A method to write character pattern into the CG RAM by the CPU

(2)

3 bits of the CG RAM address (0 ~ 2) correspond to the line position of the character pat-
tern, 2 bits of the CG RAM address (3, 4) correspond to the lower 2-bits of the character
code,

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 DB, ~ DB, line by line,

DB, to DB, correspond to CG RAM data O ~ 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 hexadecimat 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 bit
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
bit of CG RAM data are output to the LCD 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 d'isplay 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 bit of the character code is regarded as invalid, “K" is displayed when the character
code is 01", "'05"’, *'09’’, and ‘OD".

When the character pattern 5 x 12 dots (See Table 3-2)
A mathod 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 DB, ~ DB, .
DB, to DB, 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 iine, 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,



{3)
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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, bit 0 ~ 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 select-
ed only when ali of upper 4 bits data of the character code is Table 2 is “L'* So, CG RAM
character pattern is displayed on the LCD position corresponding to the DD RAM address
when the character code is Table 3-2 is written into the DD RAM.

Since the address bit of O, 2 and 3 are regarded as invalid, the character of **
when the character code is “00°", 01", *'04"", *"05", *‘08", 09", "'OC"" and "'0D."”

7]

is display

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 CPU.
Then, execute the CG RAM/DD RAM data read instruction. The set data of CG RAM address
is output to the DB, ~ DB,. The 8-bits data, read out from the MSME262GS, correspands
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 CG RAM 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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Table 3-2.
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9. LCD Display Circuit (COM1 ~ COM48, DO, CP, LOAD, DF)

The MSM6262GS 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 MSMG262 and this converted data is used as the
display data. This parailel/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.

10. 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 Vgg 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 operate, the busy flag 1 and 2 becomes at “‘H*’ level for
about 10 ms after the power-on. During this period, a initialization of MSM6262GS is performed
by following procedures.
1 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~ b wWwN

11. Data Bus with CPU

MSME262GS can be interfaced with 8-bit CPU, such as 6809, Z80, 80C49 and BOC51. When
MSME262GS is connected with 6809, 68 series/BO series terminal has to be connected to Vpp.
When MSM6262GS is connected with Z80, BOC49 or 80C51, 68 series/80 series terminal has to
be connected to Vgs.

68 series/80 series level cannot be switched during MSMB262GS’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 VT 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

Ao | T\

A, e \
A, ya
NO BUSY1

DB, X R X AusviN N L XCoR
D L 7 N A
DB, X R, X X2 X XS X PR;
DB, R X X XX X DR,
DB, X Ry X X X s X X bR,

X
X
R, X X+ X XA X DR, X
X
X

K X XXX

DB,

X
DB, X R, X
X X
|

X O XX or, X

XXX o, X
e, 1 i —
élJS\;Z _J I l

{internal
operation)

DB,

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

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

E [\ /\ [/ \

R/W / \
A, / -
A, /
NO BUSY1
DB, KR X ausyine N/ X PR, X
NO BUSY2
DB, X R X Ausyas— N/~ XPR X
DB, XK R X X = X XX~ XoR, X
DB, Kk X X - X X X X oR, X
DB, KRy X X=X X s X Xor, X
DB, KR X X2 X XaoX— Xor, X
D8, KR X XX X o X XoR, X
D8, X Ry X X+ X Xun X X0oR, X

BUSY1 ] ] [

{Internal

operation)
BUSY?2 [ l |
linternal
operation)
Write an instruction {IR) Read the busy flag Write the data register {DR)

Note: * DONT CARE
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INSTRUCTION TABLE

Note 1: (n case of 80 series CPU, access to MSMB262GS is done by WR and RD. So, a bit for part of the read/write code is not required
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* . DON'T CARE
80 series cpy Now A, | o8, | DB, | DB, | DB, | DB, | DS, | DB, | DA, ) Execution
$rigg Explanation Time (MAX)
Pyl riw . | o8, o8, [ D8, | DB, | DB, | DB, | DB, [ DB, fosc-500kHz
Display Clear L L i L L L L L L H First, clear ail of the display. Then set
0 address of 00 RAM in the address 3.2Zms
counter,
Return L L L L L L L L H |CR/C{ CR/C = L; Cursar home 162
CR/C = H; Carriage Return Lems
Under Line L L L L L L L H UL * UL =1, Write the underline in the
cursor part before executing
this instruction. 30 us
UL =0; Erase the underline in the H
cursor part before executing
this instruction.
Entry Mode Set L L L L L L H 11D S | ATO | This instruction {S) set whether the
display of the direction of cursor (I/T)
should be shifted or not. When the data
is being written or read, this operation 20
is performed. us
: This instruction also set whether the
character code of DD RAM is used as
€G ROM or CG RAM. {A/Q)
Display /Cursor Shift L L L L L H | s/c | UD/ | D, i D, | Thisinstruction shift the cursor and
RL | UR/ display without changing the DD 20 ps
oL | {*) | RAM contents. (S/C, UD/AL, UR/DL)
CG RAM address Set L L L L H This instruction set the CG RAM
A address. The data, which will be sent/ 20 us
CG received atter the CG RAM address is s
set, is CG RAM dsta.
Function Set L L L H N . F, F., F, - This instruction set followings.
No. of fines (N}, Character font 20
(F, ), Cursor line font (F, ), Fant shift K
of “g,i.p.q, v (F,)
Display Control L L H 8] C B uc | UB * * This instruction set followings.
| i All display on/off (D}, Cursor display
H % on/off {C), Character on the cursor 20
. ! position onfotf (B}, Underline display b
| i on/off (UC), Character, on the
| | underline, biink on/oft {UB)
CG RAM/DD RAM L H Write a data in either DD RAM or
Data Write ‘ WRITE DATA CG RAM 20 s
DD RAM Address L L Set DO RAM address.
Set ADD The data which is sent/received sfter 20 us
that is DD RAM data.
Read the Under- H L | uLD Read folowing data.
lined Data RAM DATA Data on the underline, DD RAM or 20 ps
CG RAM data.
Read the CG RAM/ H H Read the data either frem DD RAM
DD RAM Data READ DATA or CG RAM. 20 ps
Read the Address H L Read the address counter contents.
Counter Content Apc 20 us
Read Busy Flag H H  8iF | B2F | CG/ | I/D 5 A0 D UD | Busy 1 flag {B1F) which shows
[8]8] MSM6262GS’s internal operation.
Busy 2 flag (B2F) which shows that
the revising of display starting line is
going on,
CG/DD shows whether the data, being
transmitted or received, is CG RAM
or DO RAM. 0 us
1{D shows the direction of cursor.
S shows the display shift.
A/Q shows when the DD RAM charac-
ter code is CG ROM character code or
CG RAM character code.
D shows the all display onfoff
UD shows underline display on/off
CR/C = H : Carriage Return CR/IC=L Cursor home DD RAM : Display data RAM 1n case of
uL=H : Write under line uL=1L : Underline erase CG RAM  : Character generator fose =
/D= H : Increment HD=1L . Decrement RAM 600 kHz,
S=H : Accompany display shift AcG . CG RAM address it becomes
A/O=L :CGROMENABLE A/O=H :CGRAMENABLE App : DD RAM address 500
S/C=H : Display move $/C=L : Cursor move ADBC . Address counter which | 20#5*500
UD/RL = H: Up/Down move UD/RL = L ; Left/Right move is used for both DD =16.7us
D,.D, - The bit to set the line to be displayed in the upper-most position, RAM and CG RAM
D, is LSB. D, is MSB.
UR/DL = H: Upper-right move UR/DL = L: Down-left move
N =L : 2 lines
N =H : 4 lines
F,=H :5x 11 dot F,=L © 5 x 7 dots
F,=L : 6 x 12 dots or 5 x B dots F,=H : b x 11 dots or 5 x 7 dots
F,=H : Shift g, i, p, q, 7" to the F,=L ; Character shift disable
Jower position by 1-dot.
ULD=H : Underline data exist ULD =L : Nounderline data
BIF=H : Internal eperation B1F =L : Ready to receive instruction
B2F = H : Revising the display starting B2F = L : No revision on display
line or internal operation starting line
CG/DD = H: Transmit or receive CC RAM CG/DD = L: Transmit/Receive of DD RAM
data data
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12. Instruction Code

304

The instruction code is defined as the signal through which the MSMG6262GS 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}

(2)

Display clear

Instruction L L L L L L L L L H
code

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-lines or 4-lines 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
~00" (hex.}. If display is shifted, it returns to the normal position.

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

Return

Instruction [ L L L L L L L H |CR/C
code

CR/C = L {Cursor Home}

When this instruction is executed, cursor and blinking position move to the left end of the
LCD. (In case of 2-lines or 4-lines 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.

If the display is being 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)

(4)

Underline

Instruction L L L L L L L H UL .
code

*: DON'T CARE

UL = H (Write underline)
When this instruction is executed underline appears on the cursor position, Cursor will
mave to the right or left 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 decre-
mented by —1. Display is shifted accordingly.

Entry mode set

A, A, DB, DB, DB, DB, DB, DB, DB, DB,

Instruction j
code L L L L L L H I/D S AJO

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 (1/D = H) or decre-
mented (1/D= L) by 1. ‘

In case of decrement, cursor moves to the right, while cursor move 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 1I/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 readina/
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 ENABLE/CG ROM ENABLE)

When A/O is L, CG ROM will be enabled, and all CG ROM contents 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 5 x 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

A, A, OB, DB, DB, DB, DB, DB, DB, DB,

Instruction up/
code L L L L L H S/C rL |1

* . DON'T CARE

e S/C (Display move/Corsor mova)
This is the bit to select either display or cursor to move. S/C = H enables the display move-
ment, while S/C = L enables the cursor movement,

s 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.

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

2-line mode =

DD RAM D,=* D,=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

1st line

Display of the LCD

2nd line

3rd line

4th line

1st line

2nd line

3rd line

4th line

1st line

2nd line

3rd line

4th line

1st line

2nd line

3rd line

4th line

st line
2nd line
3rd line
4th line

1st line
2nd line
3rd line
4th line

1st line

2nd line
3rd line
4th line

Ist line
2nd line
3rd line
4th line
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e 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 follows

D
sic | YY | (uk/| Os Explanation
RL by | *

* 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 (ine as the display starting line

Set the 3rd line as the display starting line 42

I I I I I I rrrr

X I I TI'mrmr I I rr

I I m rHr T r T r x
*

I — I r

Set the 4th line as the display starting line 42

Note: In case of 2-line mode, 42 is invalid.

{8) CG RAM address set

A, A, DB, DB, DB, DB, DB, DB, DB, DB,

(I:r;s;;uction L L L L H Ac, | Ac, | Ac, | Ac, | Ac,

Set the CG RAM address which consists of 5-bit of Ac, ~ Ac,. The data which wili be
transferred after this instruction is set shall be limited to the CG RAM data (character font

data).
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Instruction

set

Function set

L L | L H|N «|F|F|F]|:*

*: DON'T CARE

N (4-line/2-line) LCOD line selection

LCD lines

2-line mode

4-line mode

F, (5 x 11 dots/5 x 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 seiected,
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, is selected,
cursor is displayed but the bit on the cursor positian is not displayed.

In case of CG RAM, however, this function is not applicable and the bit on the cursor posi-
tion is also displayed.

F, (Fontshiftof ‘g, j, p, q, ¥')

When F, = H, the character font of ‘g, j, p, q, y' is shifted to the downward by 1-bit.

When F, = L, display is same as that described in Table 2, This bit is only valid in case of
5 x 12 dots/font.

Example

(® F, =L (5 x 8 dots/font)
5x 11 or 5x 12 dots font ROM

5 x 7 dots font ROM 3dots{™ """ "
7 dots Not displayed
Cursor position Cursor <™ dgt:; _______ 3/
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(@ F, = H {5 x 12 dots/font}

5x 11 dots 5 x 12 dots
5 x 7 dots font ROM font ROM font ROM
Sdots[ |___.___]
7 dots
1 dot
Cursor position — o 1 dot

<«—— Cursor position

-—— Cursor position

-«—— Cursor position

(® F, = H (5 x 12 dots/font only)

[ ] L ]
Peee s Shift downward by 1 bit
[ ]
[T X ]
-«— Cursor position
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(8) Display control
Ingruction A, A, DB, DB, DB, DB, DB, DB, DB, DB,
code
L L H D C B uc | UB * »
*: DON'T CARE
e 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 is the DD RAM does not change.
So, when D becomes at H again, dispiay is enabled immediately.
e C
When C = H, cursor display appears.
When C = L cursor display disappears.
e 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
4096 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.
e 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.
{3) CG RAM and DD RAM data write
A, A, DB, DB, DB, DB, DB; DB, DB, DB,
Instruction L H D1, | Dig | Dig | D1y | Doy | Duy | Dy | Dy
code

Write the 8-bit data (D1, ~ Di,) 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)

(11

312

DD RAM addrass set

A, A, DB, DB, DB, DB, DB, DB, DB, DB,

::ZSK}QUCIion H L Ay, Al A Ay | Ay Ay A, Ai,

This instruction code set the DD RAM address, consists of 8-bit (A1, ~ Ai,}. 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
44ine mode : 1st line 00 ~ 27
2nd line 40 ~ 67
3rd line 80 ~ A7
4th line CO~ E7

Underline data read

Instruction] ' | L [ULD| Do, | Dog | Do, | Do, | Do, | Do, | Do,

This instruction read the 8-bit data (Do, ~ Do,) 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
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 anward 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 data is 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 (DB, ~ DB}



{12)

(13}

(14)

m DOT MATRIX LCD CONTROLLER - MSM6262-01 m
CG RAM and DD RAM data read

A, A, DB, DB, DB, DB, DB, DB, DB, DB,

Instructi
coijguc ion| | H | Po, | Dog | Do, | Do, | Do, | Do, | Do, | Do,

This instruction read the B8-bit data (Do, ~ Do,) 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 shali 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 DO 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.

Address counter read

A, A, DB, DB, DB, DB, DB, DB, DB, DB,

instruction
Instr H| L |Ao, Ao, | Ao, | Ao, | Ao,

Ao, | Ao, | Ao,

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

Busy flag read
A, A, DB, DB, DB, DB, DB, DB, DB, DB,

CG/
oD

Instruction

code H H B1F | B2F

I/D S |A/O| D uD

B1F (Busy 1 flag)

When B1F = H, MSM6262GS is engaged in internal operation and next instruction is not
accepted until when B1F becomes L. So, subseguent instruction has to be input after B1F
is confirmed at L. During B1F = H, DB, ~ DB, cannot be determined.

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 is same other than when setting the starting line of
display.

B2F = H indicates that MSMB262GS is engaged in its internal operation, B2F = L indicates
that MSM6262GS in ready for accepting new instruction.

Even when B2F = H, new instruction can be accepted if B1F = 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 is 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
I/D = H, while decrement is selected when /D= L.

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 B1F = 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 indicate neither of underline display nor blinking on the
underline is performed.

Power on.

Wait for 15 msec or more after Vpp become at 4.5 V.

No busy 1 check (Check whether B1F = L or not)

Set No. of lines, character font by instruction. {After this stage, function set instruction
cannot be input.)

No busy 1 check

Set display-off by inputting display control instruction.

No busy 1 check

Input display clear

No busy 1 check

Set entry mode

No busy 1 check

Set following functions,

Display on, Cursor, Blink, Underline Blink on the underline
No busy 1 check

Initialization complete



TYPICAL APPLICATION

Interface with MSM6262GS and LCD driver
When V| cp is within the voltage range of Vpp ~ Vgg, MSM5259GS is recommendable as

SEGMENT driver. When V} cp is beyond the voltage range of Vpp ~ Vgg, MSM5839CGS is
recommendable as SEGMENT driver.

m DOT MATRIX LCD CONTROLLER - MSM6262-01 m

1 2-line display mode
b x 7 dots/font, 16 characters/line
{Note: COM17 ~ COM4S8 should be left open)
COM1 ;AI{I FanY o AC}CCA
b 4 AT A TR Y =
g) )( \.1/‘\.1 \k.J
> 3 o ’\\‘J
[ R Dehbeh r\k"
Y AT Y YT chch o
O AT AR Fu AN Fyur g
OCX)C)Q
)4
et r\)f
AAAGNIAL
COM16 DHDDB]
COI\2/|1 7
com4as
MSM6262GS 0, Oy 1 O
DO D, Do, D1,
cp p MSM5259GS cP MSM5259GS
DF LOAD LOAD DF Do,, D1,

LOAD DF Do, Di,;
LJ

LCD
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2 2-line display mode
5 x 11 dots/font, 16 characters/line
{Note: COM25 ~ COMA48 should be left open)

COM1
Faul Faa¥arVant b Fan¥a, %
f\)( a \,\AJI'\ ."\\,\I\Jf\ > ( —
iz 4 ) | X e PO 1
\.) A c)(} A% \.}\.I \.}
Ih h Fa.Y Fa Fan'l ol Vo ¥
. 4 AT E XA P
& ) Ad D 4 XY & AT T AL
f\)(f\ \It\r \\/ \Jf\{‘\f hd hd >(><
P LerAN =y A A "A~"4
OPHexD DOODP SOPOD SOOPE— \
underline
FanYurVan¥aaVort
AL
D
Y
=
it
Y74
&
DDPDP
COM24
COM25—
2 LCD
COMA8—
MSM6262GS
0,— T 0, O, T———04
co D1, Do, DI,
MSM5259GS MSM5259GS
CP CP CP
DF___LOAD LOAD DF Do,, Diy, LOAD DF Do, Di,,
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LCD

A" 4
&
N s
Faa¥a

4 & 19 <
; 2 ST T 1879 ;
Hd heh X & heBh B )4
ind & m mu AL Chind X
A d d 4
V% D
DSOS S &1 &
bty & ety oD F. W V..V..0
o il R T AT nebch b AL TAYTRY
4 £ P K1 d A edad N
VN \ N "dah 4 N ¥ R -
3 D A A &S o
W ] L/ z\\ T )4 f\\/ p
e P\ N S A T g
... V.V, N a .. V.
ST RTH | H eh b AR A A
e o en ammmy gD s
X S H 4 NN hdP™
T 274 \V24 D NP o
.. vy
4 A
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o

b
AP
EVEES:4
PP
f\f\té\
AN
Faa¥a !
P

A4
D
PAY

\JNJ;(\A.;

{\f\)(f Ny

{Note: COM33 ~ COM48 should be left open}

5 x 7 dots/fant, 16 characters/line

4-line display mode
COmM1

3

7

O

MSMS5839CGS

LOAD DF  Do,, Di,,

1

D,
cp

Oy
Do,y

cp MSM5839CGS

&

T4

PenYar¥ay

1

LOAD DF Do,, Di,,

&
-
WAALAG
Dy,

A 24

DO
cp
LOAD

com3z

COM33|—-

COM48—
MSM6262GS

DF
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4-line display mode

4

LCD

5 x 11 dots, 16 characters/line

4 I ey \_1 - 3 o
* K PR T A NA ) K (@} -
X 4 KX X e L & w A
=N d KIKT K YR r ). 4 (4] o
i N YhahY. K1 -4 Q )
q 7 D oA O & DO
(32
o
O
3 &
Fau¥ a h ). £, Va Fan SO lLdbh [75]
Yl AY ' il XY YR A heB h YT =
1P g 374 TR PRGN P D10 [a)
Fa ¥ £ Fant Y Fany Fan o { Y
¥ RIS 21 b SR
GOD4 O & DD 08 G
S ©
a .. Y. DL T -
Py AN STPY L SI&TY bebed o 9 =
= A ) X xR PR A o O
b4 2 [ P P-4 R A b 0 .
¥ )4 9 i FAAS p L m &
3 L 4 \ 4
1 & O
(3]
B
L
Fard e o o M Q0
A Fan f\\.l V\ 4 Y VA S
U A4 PR Y > ”g o M (]
p. a Dy DD b £ oot PN
& RYYYYYE YK d VIR \ <
N A hd XX YA il a - a O
g T t 3 0 Q |
— [0 0] o
o]
o Q g 9
o o
©
W w
(]
=
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MSM6262GS, MSM5839CGS, Bias circuit connection

AG— o AS AD
. —t I
1 HA d d Hi o 7] u_J
MMM AN AN TANA
— |
|-
9 | L
5 tH} -
|
o)
‘A
*A
N ->
@\ SSp
:’ aapa
/ 4Q
\ 1No avo
1NO d2
mma A SSAOTOp EEFNEFN mm>_on>L 335 °A OSAQ >L
A A A
4Q 4a
c«OD :.O _N_D Ble
_n_D Q(ww mo«OD D(w.\_ _H_:OD ﬁ_<w\|;_
SODBESGNSIN S9I6£8SWSW SOI6EBSNSIN
hig or 00 le **oQ Yig oa
”0 vc 30 ~ _O e.O ~ _O
8PWOD
ann
Lwo2
SOZIZTINSW
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o 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
V| cD; LCD driving voltage
VDD
R
Vv, Vies
R
>V, )
MSM6262GS RR
—V, | to segment
R ¢ driver
V4
R
Vs VEEJ
VR

1/5 ~ 1/8 bias example 2.

Bias 15 | 1/6 | 1/7 j 1/8
RR R 2R | 3R | 4R

VL cD: LCD driving voltage

VpD JL%R VLCL
RIEE:

)
Q
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MSM6262GS gRR T
Vi |to segment
-—C {R " driver
v, HL
__C R .4_C
Vs f T VEg
VR



e LCD duty and bias
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No. of line 2-line 4-line
Duty 1/16 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

depend 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 increase,

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

Sa, it has to be determined carefully after checking experimentally.
Followings are the reference value.

R =2~ 10k
VR = 10 ~ 50kQ
r = 2009 ~ 2k§
¢ = 0.0022 ~ 0.047 uF
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LCD Driving Waveform

322

i L e K RE
VbD
Vl
V‘-!
COM1< v,
Va
Vs
Vbbp
Vl
VZ
COoM24 v,
V,
A\
LCD on
. ~ EN A X
VpD
vl
I
SEG Vv,
V,
Vs
|
oF | |
1 frame
Duty 1/16 1/24 1/32 1/48
Frame frequency | 78,125Hz | 52,08Hz | 78,125Hz | 52,08 Hz

Note: fosc = 500 kHz



PRODUCT LINE-UP

STATIC LCD DRIVER

MSM58292B

MSM52198

MSM5221

DOT MATRIX LCD DRIVER

MSMb56265

MSMb5238

MSM5259

MSM5260

MSM5278

MSM5279

MSM5298

MSM5298A

MSM5299A

MSM5299B

MSM58398

MSM5839C

MSM5300

MSM5303

MSM6349

MSM6368

MSM6369

MSM6E549

MSM6568

DOT MATRIX LCD CONTROLLER

MSM6569

1

MSM6222B-01

MSM6262-01

MSM6240

MSM6265

MSM6355




