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LCM Number System
JH

B320240 BSBTLWWD A -V00 -5C

I L SPRCIAL CODE: P: PIN;C:CONNECT; F:CABLE: H: HEAT SEAL: O: OTHER:TP:WITH TP........
VERSION NOVBER: V00~V99
1C TYPE:

A:1C WITH OONIROLLER
B:1C WITHOUT CONIROLLER

0: OTHER TYPE
VIEWING DIRECTION

U: UPPER(12:00) ; D: DOIN(G

: LEFT(9:00); RIGHT(B 00) 0: OTHER

TEMPERATURE RANGE

N: NORVAL TEMPERATURE RANGE

M: MIDDLE TEMPERATURE RANGE

W: WIDE TEMPERATURE RANGE

S: SUPER WIDE TEMPERATURE RANGE

BACKLIGHT COLOR:

A: ABER; B: BLUE; Y: YELLOW-GREEN; G: GREEN;

R: RED; ~ W: WHITE: DOUBLE LED BACKLIGHT:

E: TWO COLOUR LED BACKLIGHT : THREE COLOUR LED BACKLIGHT; O: OTHER COLOR;

BACKLIGHT TYPE:
E: EL; L: LED: C: CCFL; N: NONE; 0: OTHER

LD POLARIZER TYPE:

R: POSITIVE REFLECTIVE: P: POSITIVE TRANSMISSIVE;
E: POSITIVE TRANSFLECTIVE;  M: NEGATIVE TRANSFLECTIVE

T: NEGATIVE TRANSMISSIVE;
LCD OOLOR MODE:
—GREEN; B: BLUE;

G: GRAY; Y:YELLOW
\LNCDBIACK—WHTTF 0: OTHER;

FFSTNDDSTN P: DESIN; N: 'IN; H: HIN; S: SIN;
FSC(IN (DLOUR) B: BLIACK-MARSK. V: VA BLACK(EBT) 0: OTHER;
SFRTAL NUMBER: A~7
GRAPHIC MODULEs: NUMBER OF COMMONs
CHARACTER MODULEs: NUMBER OF LINE
GRAPHIC MODULEs:NUMBER OF SEGMENTs
CHARACTER MODULES:

LOM TYPE:

B: COB & SMT LQM; TTABU]VI G: Q0G LAM;
H: HEAT SEALH.CD(NO IC; LOV; I*T’C+ (NO 10) LOM;
L: BACKLIGHTHLCD(NO IC) LCM; C COF LOM; O: OTHER;

JEWEL HILL ELECTRONIC CO., LID.

JHB320240B VER: 4.01 -2- Issue date: 2013/08/01
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1. GENERAL DESCRIPTION

The JHB320240B is a 320 x 240 Dots Graphics LCD module. It has a STN panel composed of 320
segments and 240 commons. The LCM can be easily accessed by micro-controller via parallel
interface.

2. FEATURES

Transmissive and Negative
STN(BLUE) module
Display Format |Graphic 320 x 240 dots

Input Data Parallel data input from MPU

Multiplexing Ratio |1/240 Duty
Bias 1/16 Bias

Viewing Direction |6 O’clock

Backlight LED(WHITE)

Display Mode

3. MECHANICAL SPECIFICATION

Item Specifications Unit
Dimensional outline 160.0 x 109.0 x11.0(max) mm
Resolution 320segs x 240coms dots
View area 122.0(W) x 92.0(H) mm
Active area 115.17(W) x 86.37(H) mm
Dots pitch 0.36 (W)x0.36(H) mm
Dots size 0.33(W)x0.33(H) mm

JHB320240B VER: 4.01 -3- Issue date: 2013/08/01
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4. MECHANICAL DIMENSION
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5. MAXIMUM RATINGS

Item Symbol Min Max Unit Note
Vop- Vss -0.3 7.0 V
Supply voltage
Vico -0.3 30.0 Vv
Input Voltage VN -0.3 Vppt0.3 \
Operating temperature Topr -20 +70 jo
Storage temperature Tstr -30 +80 C
Humidity 90 %RH

6. ELECTRICAL CHARACTERISTICS

Item Symbol Condition Min. | Typ. | Max. |Unit
Supply Voltage | Logic Voo 5.0 5.5 V
H level \Y 0.8V V.
Input Voltage - = > \/
L level ' Vss --- 1 0.2Vpp
Voo=5.0V;
Current Consumption V.=25.0V,
loo ) 90 120 | mA
(LCD DRIVER) Tas=25C;
Bias=1/16

LCD Driving Voltage Vico VLCD=VDD-V0 24.5 25 255 | V

Power Supply for LED Vi If=150mA 2.9 3.1 3.3 \Y

Vo=5.0V;
ILED VLED:3-1V;Tamb:250C; === 150 200 mA

Current Consumption
(With LED BackL.ight)

JHB320240B VER: 4.01 -5- Issue date: 2013/08/01
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7. MODULE FUNCTION DESCRIPTION

7.1. PIN DESCRIPTION
7.1.1. INTERFACE WITH CONTROLLER

Pin No. | Symbol Description
1 VSS Power supply for Ground(0V)
2 VDD  |Power supply for positive(+5V)
3 VO Contrast adjustment voltage
4 /IRD Read signal
5 /WR  |Write signal
6 A0 Data type select
7 DBO0
8 DB1
9 DB2
10 DB3  |g-pit bi-directional data bus
11 DB4
12 DB5
13 DB6
14 DB7
15 /CS Chip signal
16 /IRST  |Reset signal
17 VLCD |Power supply voltage for LCD
18 FG Frame GND
19 LEDA |Power Supply for LED Positive
20 LEDK |Power Supply for LED Negative
JHB320240B  VER: 4.01 -6- Issue date: 2013/08/01
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7.1.2. INTERFACE WITHOUT CONTROLLER

Pin No. | Symbol Description

1 DBO0 Data Bit 0
2 DB1 Data Bitl
3 DB2 Data Bit2
4 DB3 Data Bit3
5 IDISPOFF | Display OFF Signal, Active Low
6 FLM Frame Start Signal
7 NC No Connect
8 CL1 Common Driver Data Shift Signal
9 CL2 Clock Pulse for Segment Shift Register
10 VDD Power Supply for Positive (+5V)
11 VSS Power Supply for Ground
12 VEE Negative Voltage for LCD Power Supply
13 VO Contrast Adjustment Voltage
14 FGND | Frame Ground

JHB320240B VER: 4.01 -7- Issue date: 2013/08/01
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7.2 TIMING CHARACTERISTICS
1. SYSTEM BUS READ/WRITE CHARACTERISTIC

System bus READ/WRITE timing 1 (8080)

tara
A0, CS
P
|.'-| F‘\ ﬁ l
L toHe
Do~D7
(WRITE)
f— {rooe M- {oHE
(READ)
System bus READ/MWRITE timing | (28080
Ta=-20ta 75°C
Ratin
Signal | Symbol Parameter - d Unit Condition
min max
— taHS Address hold time 10 — ns
AD, TS : il
tawa Address setup time 30 — ns
— | tCye System cycle time i1 — ns
VR, RD = it -
tco Strobe pulsewidth 220 — ns CL=100
tDs8 Data setup time 120 — ns pF
tDHE Data hold time 10 — ns
DO to D7 — _
tacca RD access time — 120 ns
toHs Output disable time 10 50 ns
Nate: toye = 2t +too + topa + 75 = taoy + 245:
memory control/movemneant confrol commands:
= Mo+ fop + 20
all other commands:
JHB3202408B VER: 4.01 -8- Issue date: 2013/08/01
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System bus READ/WRITE timing Il (6800)

tawe — ey ——

RN pd
n la— tanis
058 _'—I toHe
Do--0O7
(WRITE)

o — tons
Co~-D7
(REALD)
System bus READ/WRITE timing Il (6800)
Ta=-201ta 75°C
Ratin
Signal | Symbol Parameter - 9 Unit Condition
min max
— | taHE Address hold time 10 — ns
A0, T3 - _ :
RATT taws Address setup time 30 — ns
tCYCE System -:-}-'I:Irje- time i1 — ns CL=100pF+HTTL
tDse Data setup time 120 — ns oF
toH& Data hold time 10 — ns -
DO to D7 —— .
tacce Access time — 120 ns
toHG Qutput disahle time 10 50 ns
E tEW Enable pulse width 220 — ns

Maote: (1) toyos = 2o + tew + IoEs + 75 = taoy + 245
memory control/movement control commands:
= de + tpyy + 30
all other commands:

1. ICYCE meansa oyele of (C5.E) not E alone.

JHB320240B VER: 4.01 -9- Issue date: 2013/08/01
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Display memory READ timing

-y —e | tcE | —
VCE B 4/
- tovr ™~
I A i - é —
VAO-VA1S >ZT i
tose plb—m———————————taye —————————— W [A— oy -
VRV A trcs toEs
! e |——lopy —— - -
o tacy ————— -.-.tDH?..
VW YT L ]
VDO~DT 7T _57

Display memaory READ timing

Ta=-20to 75°C

Signal | Symbol Parameter - Rating Unit Condition
min max
EXT @l tc Clack cycle 100 — ns
TCE tw VCE high level pulse width tc—40 — ns
tCE YWCE low level pulse width 2tc—40 — ns
VAD tCYR ﬂj cycle time (1 — ns
o VALS tAsC Eadclre% setup time (fall) te—45 — ns L = 1o00PrF
taHC | VCE address hold time (fall) 2tc—40 — ns +1TTL
VR tRCS E read cycle setup time (fall) te—45 — ns
o tRCH | WCE read cycle hold time (fall) to/2-35 — ns
tacy | Address access time — (2) ns
VDO tcea | VCE access time — (3) ns
to WDV | toHz | Output data hold time 0 — ns
tcez | VCE data off time 0 — ns
Nota: 1. toyr = 3ic
2. tacy =3t 120
3. tcea =2 -120
JHB320240B VER: 4.01 -10 - Issue date: 2013/08/01
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Display memory WRITE timing

JEWEL HILL ELECTRONIC CO..LTD.

. - - [ -
FAO~VAE pan

—
VDO~VDT 4£_‘

bz
EXT4O

VCE

tas  BWEC

VIR

()
o |

Display memary WRITE timing

Ta=-20to 75°C

Signal | Symbol Parameter - Rating Unit Condition
min max

EXT @l tc Clock cycle 100 — ns
T tw VCE high level pulse width tc—40 — ns
o tCE WCE low level pulse width 2tc—40 — ns
tovw | Wirite oycle time 3t — ns
taHEC VCE address hold time (fall) 2tc—-40 — ns

WAD tasc | VCE address setup time (fall) to—55 — ns cL= 100PF

toWA15| tca | VCE address hold time (rise) 5 — ns +1TTL

tas VRAV address setup time (fall) 0 — ns
taHz | VR/W address hold time (rise) 15 — ns
VRV twWsc E write setup time (fall) to—55 — ns
) twHC | WCE write hald time (fall) te2—40 — ns
VDO tosc | VCE data input r.-.etup.time. (fall) | twsc—10 — ns
to VDT toHC | WCE data input hold time (fall) 2tc-30 — ns
toHz | VR/W data hold time (rise) 10" 50 ns

* Lines VD0 to VDT are latchad.

JHB320240B

VER: 4.01 -11-

Issue date: 2013/08/01
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2. DISPLAY CONTROL OUTPUT TIMING

LCD control timing

ROV WD —
= )
YD .q 1 frame period !

YWECL —
|| |_| LI |_| |

WE g " 1 line pariod

I
h.l
YsCL Ul
ROWE4 RO ROV
LP [ H
Ry :
XD0~XD3 — el 3 :
! A o ]
XECL — [ ] 4 ]
tr _— b [I-'I:-‘_'___—I e
XSCL
tpz —=-—— ity —1—
XDO~XD3 £ j\K ><:
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ol oty
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M I
YECL
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Tony

LCD control timing

JHB320240B VER: 4.01 -12 - Issue date: 2013/08/01
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Ta=-20t0 75°C

Signal | Symbol Parameter - Rating Unit Condition
min max
EXT @l tc Clock cycle 100 — ns
tr VCE high level pulse width — 35 ns
tf VCE low level pulse width — 35 ns
XSCL tox E?hift clock cycle timr._a- dtc — ns
twx | XSCL dack pulse width tox2-80 — ns
xD0 tOH X-data hold time tCx2—100 — ns VoD = 5.0V
to XD3 | tps | X-data setup time tCx2—100 — ns +10%
Lp tLs Latch data setup time toxz-100 — ns CL=150F
tiL LP signal pulse width tox4-80 — ns
tL AECL setup time tox3-100 — ns
tLz AECL data hold time tc-30 — ns
KECL ts1 Enable setup time to-30 — ns
ts1 Enakle delay time tc-30 — ns
twxeE | XECL dock pulse width toxa-a0 — ns
WF toF Time allowance of WF delay — 100 ns
vacL tLD LP delay time against Y'SCL tox4-100 — ns
twy | ¥Y3CL dack pulse width tox4-80 — ns
YD toHY | Y-data hold time tCxE—100 — ns
JHB320240B VER: 4.01 -13- Issue date: 2013/08/01




&

/

|
JI Ie JEWEL HILL ELECTRONIC CO..LTD.

3. OSCILLATOR TIMING

Voo JMN/

CLO H_H ¥

toes
YDIS I )
— ——  Paowear OW Sleap period
troo we—a— troL
EXT 0O S e
tw e
to, ————»f
Oscillator timing
Ta=-20t0 75°C
Rati
Signal | Symbol Parameter - L Unit | Condition
min max
CLO tospP Time to stable CLO output after power ON — 3 ms RES=H
toss Time to stable CLO output after sleep OFF — 1 ms 20 pF
tRCL External clock rise time — 15 ns
tFoL External clock fall time — 15 ns
EXTal twH External clock high-pulse width Mote 1 Mote2 | ns
L External clock low-pulse width Mote 1 Mote2 | ns
tcL External clock cycle 100 — ns

1. o —trel —trol) X 4751000 < by, twl
2. (o —troL —trol) X 525/1000 = tywH, twL

JHB320240B

VER: 4.01 -14 -
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4. SLEEP IN COMMAND TIMING

le:L~—‘
WR
{command input)

ELEEF INwiika

EYSTEM SET 'M'I;J\

YOIS

t'.‘\.‘l—'. 0

e

SLEEP IM command timing

Ta=-20to 75°C

VoD =4.5to 5.5V (VoD = 2.7 to 4.5V
Signal | Symbol Parameter - - Unit | Condition
min max min max
— CE falling-edge delay See note 1 _ |see note 1 . e
W time CL =100
i AT e ) o .'F
=1 \_FDl"" falling-edge delay — See note 2 — Seo note 2 ns F
time
Motes:

1. twrp = 18ic +toss + 40 (toss is the ime delay from the sleep state until stable operation)
2. t'l."l.'RL = 3|3t|: = [TCR]=[LF]+ 70

JHB320240B

VER: 4.01

-15-
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5.EXTERNAL OSCILLATOR SIGNAL

EXTH0

Yy

External oscillator signal timing

Ta=-201t0 75°C

Signal

Symbol

Parameter

VoD = 4.5 to 5.5V

VoD =2.7 to 4.5V

min max

Unit

min max

Condition

tRCL

External clock rise time

15

15 1

tFCL

External clock fall time

15

15 1

EXT o0

tH

External clock
HIGH-level pulsewidth

Ses= note 1 [Ses note 2

Ses note 1 [Sea note 2

WL

External clock
LOW-level pulsewidth

Sea note 1 |Ses note 2

Ses note 1 |5e= note 2

tC External clock period

100

125

Notas:

1. 475

1000

(tc — tRoL — fFoL) =

oe
“ e —tRoL — tro) = %

7.3 APPLICATION

= twH, tea

= fH, b

OF LCM

mCircuit Block Diagram

==
w—w
S I

L

CONTROLLER

RAM

20 >
RABB3D

/SEDI335F0A 8
EQUIV

D0-D3 —— =
CLI ——— ==
CLg ————=—

M —————

FLM —————m—

COMMON
DRIVER

¥

LCD PANEL

INTERFACE
WITHOUT
CONTROLLER

VLCD ——————
Vo —— s

VDD ———

VSS ————

POWER CIRCUIT
DC-DC CONVERTOR

A ——————

K

LED BACKLIGHT

JHB320240B VER: 4.01
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mSchematic Diagram
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7.4 TABLE OF COMMANDS

JHB320240B VER: 4.01 -17 - Issue date: 2013/08/01
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Table 1. The Command Set

Command
Code Read
Class Command Hex |Command Description | Parameters
== Mo. of | Sec-
RDWR[AQ0| D7 |DE|D5|D4 (D3 (D201 | D0 Bytes | tion
Systern |[SYSTEMSET | 1|0 [1]o|1]o]o|o|o]|o]o]|40 l'_'}'jt_ff"'ze devies anddis-1 g | 45
control i
. SLEEF M T 101 fajr o1 afdf1]1] 52 |Enterstandy mode 0 3.2.2
- ; ~ 58, |Enable and disable dis- -
DISP ONIOFF [ 10 |4 [0 |1 |0 {11 |0]0]D |5y |G and display flashing| 1 | 331
. ~ - - Set display start address o945
SCROLL PLOPTE o o o 9% | ™ Jand display regions 10} 332
CERFORM T (o)1 {0of1r1aft1 1 {0150 |=etcursortype Z 333
Display [CGRAMADR |1 [o [1 o1 ]|of1]1[1]o]0|sc ?;Lf't;'.'ﬁmﬂ,l'{f;iww 2 | 336
cantrol % — —
) - _ _ colco) 7 [Set direction of cursor -
CSRDIR tlofrfofrfolol 157010 [ roement 0 | 2.34
4F
Set harizc croll pos-
HootscR |1 o1 ]o|1]o|1]1]o]1]0]sa iEi';h'“”E ontalseroll pos+ -y g g7
OVLAY plofafolr]o]|rfo]1]1|se|>edeplavoveriarior oy g g,
Drawing [CSRW 1o (1ot yofafof1]1]0]|46 |Setcursoraddress 2 241
cantrol CsSRR 1101 fojr oo faf1r{1]1]|47 |Readcursor address 2 3.4.2
MWRITE T 10t fap oo af{df{1]0o]42 |Writeto display memory | — 351
Mermory T ——
control | MREAD tlofa]o|1|ofo]alo]|1]as|Readiomdisplaymen 5,
ory
Notes:

1. Ingeneral, the intemal registers of the  BASS35,/SEDI335F0A 500 modified as sach command parameter is input. Howaver,
the microprocessor does not have to setall the parameters of a command and may senda new command before all parameters
have bean input. The intemal registers for the parameters that have been input will have been changed but the remaining

parameter registers are unchanged.

2-byte parameters (where two bytes are treated as one data item) are handled as follows:

address.

half of the parameter has been input, the single byte is ignored.
2. APLand APH are 2-byte parameters, but are treated as two 1-byte parameters.

7.5 SYSTEM CONTROL COMMANDS

JHB320240B

VER: 4.01

-18 -

a. CSRW, CSRER: Each byteis processed individually. The microprocessor may read or write just the low byte of the cursor

b SYSTEMSET,SCROLL, CGRAM ADR: Both parameter bwtes are processad together. If the command is changed after

Issue date: 2013/08/01




il
JI1€ JEWEL HILL ELECTRONIC CO..LTD.

7.51 SYSTEM SET

Initializes the device, sets the window sizes, and /SEDI335F08  an incorrect SYSTEM SET command
selectsthe LCD interface format. Sincethe command may cause other commands to operate incorrectly,
sets the basic operating parameters of the RASS3S

MSE Lse .
DFf D D5 D4 D3 D2 D1 DO a0l WR RD
C ] 1 oo 0 0 0 0 1 0 1
P1 DR TL W 1 WS M2 M MO o 0 1
P2 WF 0 ] 0 0 | FX — a Q 1
P3 ] 0 0 0 e Ff —— o o 1
P4 |l iR L= o] 4] 1
PS5 et TCR s ] bl 1
PG [t LiF - 0 0 1
PT e APL o ] 0 1
FE | APH i 0 Q 1

SYSTEM SET instruction

JHB320240B VER: 4.01 -19- Issue date: 2013/08/01
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7511 C
This cantral byte performs the following:

1. Resets the intemal timing generator
2. Disables the display
3. Cancels sleep mode

Parameters following P1 are not needed if only can-
celing sleep mode.

7.5.1.2 MO

Selects the internal or external character generator
ROM. The internal character gensrator ROM con-
tains 160, 57 pixel characters. These characters are
fixed at fabrication by the metalization mask. The
external character generator ROM can contain up to
256 user-defined characters.

MO=0: Internal CG ROM
MO=1: External CG ROM

Mote that if the CG ROM address space overlaps the

display memory address space, that portion of the
display memaory cannct be written to.

7.5.1.3 M

Selects the CG RAM areafor user-definable charac-
ters. The CG RAM codes are selected from the 64
codes shown in Figure 59,

M1=0: CGRAM1T; 32 char

The CGRAM 1 and CG RAMZ address spaces arenot
contiguous, the CG RAM1 address space is treated

JHB320240B

VER: 4.01 -20-

as character generator RAM, and the CG RAMZ
address space istreated as character generator ROM,

M1=1: B4 char CG EAM + CG RAMZ

The CG RAM1T and CG RAMZ address spaces are
contiguous and are both treated as character genera-
tor RAN.

7.5.1.4 M2

Selects the height of the character defined in external
CGEROMand CGRAM. Characters more than 16 pix-
elz high can be displayed by creating a bitmap for
each portion of each character and using the
SED1330FM335F1336F s graphics mode to reposi-
tion them.

M2 =0: BS-pixel character height (2716 or

equivalent ROM)

M2 =1: 16-pixel character height (2732
or equivalent RO}

7.5.1.5 WIS

Selects the LCD drive method.

WIS = 0: Single-panel drive
WIS = 1: Dual-panel drive

Issue date: 2013/08/01
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El ————

‘r'D—l

X drivar o X driver

V!

Y drivar

>

LCD

Single-panel display

E| ————— = X driver = —n X drivar
l Uppear Panal
Y drivar
Lowear Panal
L X driver - —m X drivar
Cual-panel display
JHB320240B VER: 4.01 -21- Issue date: 2013/08/01
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YD

l

Y drivar

E| ————

X driver

X driver

i

X driver

== X drivar

Left Panal

Right Panel

Nete: There are no Seiko-Epson LZD units in the configuration shown in Figure 10,

Left-and-right two-panel display

Table 3. LCD parameters

Parameter WIS =0 WIS =1
V=1 W=0 V=1 V=0
C/R C/R C/R C/R C/
TC/R TC/R TC/R (seenote 1) TC/R TC/R
L'F L'F L'F LF L'F
SL1 00H to LIF DFIH to LF r ._1 (LiF) 2 iLFy /2
i5ee note 2)
5L2 00H to LIF 00H to LIF + 1 (LF) /2 (LIF) /2
(s2e note 2)
sA01 First screen block First screen block First screen block First screen block
SAD2 Second screen block | Second screen block | Second screen block | Second screen block
SAD3 Third screen block | Third screen block | Third screen block | Third screen block
SADY Invalid Irvvalid Fourth screen block | Fourth screen block
Cursor move- o - o - Above-and-below configuration:
ment range Continuous movement over whole screen

continuousmovement over whole screen

Notes:

1.
2

See table 31 (page 103) for further details on setting the &R and TC/R parameters when using the HDOT SCR command.
2. Thevalue of SL when 'Y = 0 is equal to the value of SL when IV = 1, plus one.

JHB320240B
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7.51.6 IV

Screen origin compensation for inverse display. IV is
usually setto 1.

The best way of displaying inverted characters is to
Exclusive-OR the text layer with the graphics back-
ground layer. However, inverted characters atthe top
or left of the screen are difficult to read as the charac-
teroriginis at the top-left of its bitmap and there are no
background pixels either above or to the left of these
characters,

The IV flag causes the  EASEIS/SEDLZESFOA to
offset the text screen against the graphics back layer
by one vertical pixel. Use the horizontal pixel scroll
function (HDOT SCR) to shift the text screen 1 1o 7
pixels to the right. All characters will then have the
necessary surrounding background pixels that en-
sure easy reading of the invertad characters.

See Section 5.5 for information on scrolling.

IV=0: Screen topline correction

IV=1: MNoscreentop-line correction (no
offset)

Display start point

\ I
Back layer
\ \@ r 1 dot
HDOT SCR
Character =
R
Dots 1107

' and HDOT SCR adjustment

JHB320240B

VER: 4.01 -23-
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7.51.7 TIL

Selects TV or LCD mode. When TV mode is selected,
the TV sync generator circuit is O,

TIL=0: LCD mode
TiL=1: TV mode

7.51.8 DR

Selects output of an additional shift-clock cycle for
every 64 pixels. The extra cycles are required for
correct operation of the enable chain when using a
two-panel display.

DR =0: Mormal operaticn
DR =1: Additional shift-clock cycles

7519 FX

Sets the width, in pixels, of the character field. The
character width in pixels is equal to FX + 1, where FX
can range from 00to O7TH inclusive. If data kit 3 is set
(FX iz in the range 08 to OFH) and an &-pixel font is
used, a space is inserted betwesn characters. Note
that the maximum character widthin TV modeis eight
pixals.

Tahle 4. Horizontal character size selection

FX [FX] character width
HEX |D3 | D2 |D1|DO (pixels)
00 ojlojo|ao 1
01 O]l o]0|1 2
EAEEEEE J
o7 o111 8
Since the .  EASS35/SEDI335FOA handles display

data in 8-bitunits, characters larger than & pixels wide
must be formed from S-pixel segments. As Figure 12
shows, the remainder of the second eight bits are not
displayed. This also applies to the second screen layer,

In graphics mode, the normal character field is also

eight pixels. If a wider character field is used, any
remainder in the second eight bits is not displayed.

Issue date: 2013/08/01



&

|
JI ’e JEWEL HILL ELECTRONIC CO..LTD.

'?

Fy A

Address A Address B

—" T ..—o—'-"""_'_'_-
"
5 bits —e1e—3 %\
xr T T
| |

Mon-display area

=

NN

FY

[—3 bits—m#—4

=
&

&”‘i

FX and FY display addresses

7.5.1.10 WF

Selects the AC frame drive waveform period. WF is
usually set to 1.
WF = 0:
WF =1:

16-line AC drive
two-frame AC drive

In two-frame AC drive, the WF period is twice the
frame period.

In 16-line AC drive, WF inverts every 16 lines,
Although 16-line AC drive gives a more readable

display, horizontal lines may appesar when using high
LCD drive vaoltages ar at high viewing angles.

JHB320240B

7.5.1.11 FY

Sets the height, in pixels, of the character. The height
in pixels is equal to FY + 1.

FY can range from 00 to OFH inclusive.

Set FY to zero (vertical size equals one) when in
graphics mode.

Tabkle 5. Vertical character size selection

FY [FY] character

HEX |D3 (D2 (D1 | DO height (pixels)
a0 oo 0|0 1
01 A I I VI 2
1 L]l }
o7 011 1 1 2
1 L]l }
0E 1 1 110 15
0oF 1 1 1 1 16

VER: 4.01 -24 -
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7.51.12 C/IR
Sets the address range covered by one display line, characters, less 2. See Section 9.1.1 for the calcula-
that is, the number of characters less one, multiplied tion of C/R.

by the number of harizontal bytes per character.
[C/R] cannot be set to a valus greater than the

C/R canrange from 0 to 239, address range. It can, however, be set smaller than
_ S _ the address range, in which case the excess display
For example, if the character width is 10 pixels, then  grea is blank. The number of excess pixels must not

the address range is equal to twice the number of exceed 64,

Table 6. Display line address range

C/R . .
HEX | D7 | D6 | D5 | Da | D3 | D2 | D1 | Do [C/R] bytes per display line
00 0 a0 ] a ] 0 ] ] 1
01 0 0 0 ] 0 0 0 1 2
1 ) l 1 l L l 1 ) l
4F 0 1 0 ] 1 1 1 1 80
1 ) l 1 l L l 1 ) l
EE 1 1 1 ] 1 1 1 0 239
EF 1 1 1 a 1 1 1 1 240
7.5.1.13 TCIR
Sets the length, including horizontal blanking, of one according to the equation given in section 9.1.1 in
line. The line length is equal to TC/R + 1, where TC/ order to hold the frame period constant and minimize
R can range from 0 to 255, jitter for any given main oscillator frequency, fogc.
TC/R must be greater than or equal to TR + 4.
Provided this condition is satisfied, [TC/R] can be set
Table 7. Line length selection
HEX D7 D6 D5 TCE:: D3 D2 D1 Do [TC/R] line length (bytes)
00 0 0 0 ] 0 0 0 0 1
01 0 0 0 ] 0 0 0 1 2
1 ) l 1 l L l 1 J l
52 0 1 0 1 0 0 1 0 3
1 ) l 1 l L l 1 J l
FE 1 1 1 1 1 1 1 0 255
FF 1 1 1 1 1 1 1 1 256

JHB320240B VER: 4.01 -25- Issue date: 2013/08/01
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7.5.1.14 LI/F
Sets the height, in lines, of aframe. The heightin lines If WS is set to 1, selecting two-screen display, the
isequalto L/F + 1, where L'F can range from O to 255, number oflines mustbe even and L/IF must, therefore,

be an odd number.

Table 8. Frame height selection

L/F
L/F] i f
HEX | D7 | D6 | D5 | D4 | D3 | Dz | D1 | Do [L/F]lines per frame
0o a 0 0 0 0 0 0 a 1
01 ] 0 0 0 0 0 0 1 2
J l 1 1 ! J 1 ) l 1
7 0 1 1 1 1 1 1 1 128
J l 1 1 ! J 1 ) l 1
FE 1 1 1 1 1 1 1 0 255
FF 1 1 1 1 1 1 1 1 256
Table 9. Frame heights and compatible LCD units Table 10. Horizontal address range
Mumber of lines [LF] Panel Duty Cycle Hex code [AP] addresses
APH APL per line
G 164
? ? 0l o0 |00 0
0 ] 0 1 1
128 164
? U T [ L |1 ]
0 ] 5 0 80
1 l 1 1 J
7.5.1.15 AP F F F E 218 -2
F F F F 216 1

Defines the horizontal address range of the virtual
screen. APL is the least significant byte of the ad-
dress.

APL | APT | AP | AP5 | apa | aps | APz | aAP1 | AP0 |

APH | AP15 | AP14 | AP13 | AP12 | AP11 | AP10 | APO | APS |

AP parameters

JHB320240B VER: 4.01 - 26- Issue date: 2013/08/01
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— Display area

Display memory limit

AP -

AP and C/R relationship

7.5.2 SLEEP IN

Flaces the system in standby mode. This command
has noparameter bytes. Atleastoneblank frame after
receiving thiscommand, the  Ras335/5ED1335F04
halts all internal operations, including the oscillator,
and enters the sleep mode. Blank data is sent to the
#-drivers, and the Y-drivers have their bias supplies
turmned off by the YDIS signal. Using the ¥YDIS signal
to disable the Y-drivers guards against any spurious
displays.

The internal registers of the  RASE35/SED1335F0A
maintain their values during the sleep mode. The
display memory control pins maintain theirlogic levels
to ensure that the display memary is not corrupted.

The  RASS35/SED133SFOA can be removed from
the sleep state by sending the SYSTEM SET com-
mand with anly the P1 parameter. The DISP ON
command should be sent next to enable the display.

M5B LSE

SLEEF IM instruction

JHB320240B
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1. The ¥DI5 signal goes LOW between one
and two frames after the SLEEP IN com-
mand is received. Since YDIS forces all
display driver outputs to go to the dese-
lected output voltage, YDIS can be used as
a power-down signal far the LCD unit. This
can be done by having YDIS turn off the
relatively high-power LCD drive supplies at
the same time as it blanks the display.

2. Since all internal clocks in the magass
FSEDL335F0A  are halted while in the sleep
state, a DC voltage will be applied to the LCD
panel if the LCD drive supplies remain on.

If reliakility is a prime consideration, turn off
the LCD drive supplies before issuing the
SLEEP IN command.

3. Mote that, although the bus lines become
high impedance in the sleep state, pull-up
or pull-down resistors on the bus line will
force these lines to a known state.

7.5.3 Display Control Commands
7.5.3.1 DISP ON/OFF

Turns the whole display on or off. The single-byte
parameter enables and disables the cursor and lay-
ered screens, and sets the cursor and screen flash
rates. The cursor can be set to flash over one charac-
ter or over a whole line.

MSE L5B

clofiJofafr]ofofo]

P1 [FPs [FP4|FPa | Frz| Fr1|Fro|Fo1|Feo|

CISP OM/OFF parameters

Issue date: 2013/08/01
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7.53.11 D

Turns the display OMN or OFF. The D bit takes prece-
dence over the FP bits in the parameter.

D=0: Display OFF
D=1: Display ON
7.5.3.1.2 FC

Enables/disables the cursor and sets the flash rate.
The cursor flashes with a 70% duty cycle (ON/OFF).

Takle 11. Cursor flash rate selection

JEWEL HILL ELECTRONIC CO..LTD.

Mote: If SADY is enabled by satting WIS to 1, FP2 and FP2
control both SAD2 and SAD4. The attributes of SAD2
and SAD4 cannot be set indepandently.

7.5.3.2 SCROLL
7.53.21 C

Sets the scroll start address and the number of lines
perscroll block, Parameters P 1to P10 can be omitted
if not required. The parameters must be entered
sequentially as shown in Figure 17,

FC1 FCO Cursor display
0 0 OFF (blank)
0 1 Mo flashing
1 0 Flash at frr/32 Hz
oM (approx. 2 Hz)
Flash at frr/6d Hz
1 1 P .
(approx. 1 Hz)

Mote: As the MWRITE command always enables the cursor,
the cursor position can be checkad evenwhan parform-
ing consscutive writes to display memory while the
cursoris flashing.

7.5.3.1.3 FP

Each pairof bits in FP setsthe attributes of one screen
block, as follows.

Tahle 12. Screen block attribute selection

P1[A7T A6 AS A A3 A2 A1 AD|(SAD1L)

Pz |A15 Ald A13 A1Z A1 ATD AD .ﬂ.&||ﬁSAD1H]

P3 |17 L6 L5 L4 L3 L2 L1 Lol

P4 |A'." AB AS A4 A3 A2 A .&D||ZSAD2LZ|

P5 |A15 Ald A13 A1Z2 A1 A1D AS A8 ||ZSAD2H'J

P6[L7 L6 L5 L4 L3 L2 L1 Lo|(sL2)

P7 |A'.-’ AB AD A4 A3 A2 A AD||ZSAD3LZ.

PB [A15 A14 A13 A12 A11 A0 A9 A8 |(SAD3H)

P9 |A'." AB AS A4 A3 A2 AT .&D||ZSAD4LZ|

P10 |A15 A14 A13 A12 A11 A10 A A8 |(SAD4H)

Note: Set parameters P9 and P10 only if both two-screen
drive WS = 1) and two-layer configuration are se-
lected. SADY is the fourth screen block display start
address.

FP1 FFO First screen block (SAD1)
ec ree e | .
R e
FPS FF4 Third screen block (SAD3)
] a OFF (blank)
0 1 Mo flashing
1 0 Flgah at frr/32 Hz
ON (approx. 2 Hz)
1 1 Flash at fFRr.‘"ﬂf H_;
(approx. 16 Hz)

JHB320240B

VER: 4.01 -28-

SCROLL instruction parameters

Issue date: 2013/08/01



il
JI1€ JEWEL HILL ELECTRONIC CO..LTD.

Tahble 13. Screen block start address selection

SL1, SL.2 [SL] screen lines
HEX LT LG L5 L4 L3 L2 L1 LO
00 0 0 0 0 0 0 0 0 1
01 0 0 0 0 0 0 0 1 2
l L J L ) ! J ! 1 J
TF 0 1 1 1 1 1 1 1 128
l L J L ) ! J ! 1 J
FE 1 1 1 1 1 1 1 0 255
FF 1 1 1 1 1 1 1 1 256
7.5.3.2.2 5L1,5L2
SL1 and SLZ set the number of lines per scrolling The relationship between 3AD, 5L and the display
screen. The number of lines is SL1 or 3L2 plus one. made is described below,
Table 14. Text display mode
WIS Screen First Layer | Second Layer
First screen block SAD1 SADZ
Second screen block SL1 sL2
SAD3 (see note 1)
Third screen block (partitioned screen) Set both 5L1 and SL2Z to L'F + 1
if not using a partitioned screen.

Screen configuration example:

SADZ—
SAD1
0 — 5L2
- Graphics display page 2
sL1 Character display page 1
SAD3
Character display page 2
—Layear 2
i Layer 1

{continuad)

JHB320240B VER: 4.01 -29- Issue date: 2013/08/01
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Table 14. Text display mode (continued)

Wis Screen First Layer | Second Layer
Upper screen SADT SADZ
Pper scree sLA sL2
o SAD3 S4aD04
Lower screen ] - ; -
(see note 2) (see note 2)
Set both SL1 and SL2to ((L'IF) /2 + 1)
Screen configuration example:
SAD2—m
SADT —m
1 " Graphics display page 2
SL1 Character display page 1
SAD3
| o Graphics display page 4
(SADY)
Character display page 2
Layar 1 Layer 2
Notas:

1. 8403 has the same valug as either SADT or 3402, whichever has the least number of lines (setby SL1 and SL2).
2. Since the parameters comesponding to SL3 and S04 are fixed by L'F, they do not have to be sat in this moda.

JHB320240B
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Table 15. Graphics display mode

JEWEL HILL ELECTRONIC CO..LTD.

WIS

Screen

First Layer

Second Layer

Third Layer

Two-layer composition

SADI
SL1

SADZ
sL2

Upper screen

SAD3 (see note 3)
Set both SL1 and SL2 to
L'F + 1 if not using a
partitioned screen

Screen configuration example:

+ + Layear 3

Layer1 Layer 2

SAD2— -
SAD1 L2
0 |
& Graphics display page 2
5L1 Charactar display page 1 . Py paa
SADZ —
Character display page 3 y
Layer 1 Layer 2
Three-layer configuration SADI SAD2 SAD3
Sriayer Lormg SL1=LF+1 | SLZ2=LF+1 —
Screen configuration example:
SAD2 —=
SADZ — et I o|— Graphics display page 3
SAD1—w | T
— SL2
5L1— ; ; \
0 L Graphics display pags 2

JHB320240B
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Table 15. Graphics display mode {continued)

JEWEL HILL ELECTRONIC CO..LTD.

Wis Screen First Layer | Second Layer | Third Layer
Upper screen SADT SADZ
Pperseres SLA sL2
N SAD3 SAD4
Lower screen ; e . o —
(see note 2) (see note 2)
Set both SL1 and SL2 to ((LIF)/ 2 + 1)
Screen configuration example (see note 3):
SAD2—w
SAD1
1 - Graphics display 2
SL1 Graphics display page 1 FAPTIES CISpiay page
SAD3—
L = Graphics display pags 4
Graphics display page 3
Layer 1 Layer 2
Notes:

1. SAD3 has the same value as either 3AD1 or S3AD2, whichever has the least number of lines (sat by SL1 and SL2).
2. Since the parameters comesponding to SL2 and 514 are fixed by L'F, thay do not have to be set.
3. If, and only if, Wi's = 1, the differences between SL1 and (L/F + 1)/ 2, and between SL2 and (L/F + 1)/ 2, are blanked.

Upper Panel

AL

—

-
Kj—ll

Lower Panel

LSS

Graphics

JHB320240B
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7.5.3.3 CSRFORM 7.5.3.3.2 CRY
Sets the cursor size and display mode. Although the Sets the location of an underscored cursor in lines,
cursar is normally only used in text displays, it may from the character origin. When using a block cursor,
also be used in graphics displays when displaying CRY sets the vertical size of the cursor from the
special characters. character origin. CRY is equal to the number of lines
less one.
MSE LSE Table 17. Curser height selection
clo 1 0 1 1 1 0 1] CRY [CRY] cursor
HEX [ Y3 |Y2|Y1|Y0D height (lines)
Pilo 0 0 0 3 " x| o |[o{o|lo]|o illegal
1 o001 2
P2CM 0 0 0 y3 vy vo| N 1
g 1T (000 9
Figure 19. CSRFORM parameter bytes | Ll l
E 1T (1] 1|0 15
F T (1111 16

7.5.3.3.1 CRX

Sets the horizontal size of the cursor from the charac-
ter arigin. CRX is equal to the cursor size less one. Character start point
CRX must be less than or equal to FX. Sracier sian pai

01223456+« «

Table 16. Horizontal cursor size selection
CRX [CRX] cursor width 1
HEX | X3 | X2 [ X1 | X0 (pixels) :
0o [ojofofo 1 7
1 [olo]o]l1 2 4
i) b i) s
8 1ol o|a0 9 &
i) b i) 7
E 111110 15 Bpooo—o
F 111111 16 g
CRX =5 dots
CRY =9 dots
CM=10

Cursor size and position

JHB320240B VER: 4.01 -33- Issue date: 2013/08/01
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75333 CM

Sets the cursor display mode. Always set CM to 1
when in graphics mode.

CM=0: Underline cursor
CM=1: Block cursor

7.5.3.4 CSRDIR

Sets the direction of automatic cursor increment. The
cursor can move left or right one character, or up or
down by the number of byte s specified by the address
pitch, AP.

When reading from and writing to display memary,
this automatic cursor increment controls the display
memaory address increment on each read or write,

JEWEL HILL ELECTRONIC CO..LTD.

Takle 18. Cursor shift direction

c cD1 cDo Shift direction
4CH 0 0 Right
40H 0 1 Left
4EH 1 0 Up
4FH 1 1 Ciown

Mete: Since the cursor moves inaddress units even ifFX =29,
the cursor address increment must be praset for move-
ment in character units. See Section 5.3,

7.5.3.5 OVLAY

Selects layered screen composition and screen text!
graphics mode.

MSE LSB
clo 1 0 1 1 0 1 1]
MSB LSB
clo 1 o o 1 1 |coifcoe 1o o o |ov|omz[om|uxi|mxol
CSRDIR parameters OVLAY parameter

+AP

Cursar direction

JHB320240B
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7.5.3.5.1 MX0, MXx1

MXOD and MX1 set the layered scresn compaosition
method, which can be either OR, AND, Exclusive-OR
of Priority-0R. Since the screen composition is orga-
nized in layers and not by screen blocks, when using
a layer divided into two screen blocks, different com-
position methods cannct be specified for the indi-
vidual screen blocks.

The Priarity-0OR mode is the same as the OR mode
unless flashing of individual screens is used.

Issue date: 2013/08/01
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Table 19. Composition method selection

MX1 MX0 Function Composition Method Applications
0 0 L1 oL2o L3 | OR Underlining, rules, mixed textand graphics
0 1 |(L1@®L2) uL3 | Exclusive-OR tllli;rﬁ:ﬁ'flg characters, flashing regions, un-
1 0 (L1~ L2) L3 | AND Simple animation, three-dimensional ap-
1 1 L1=L2=L3 | Priority-OR pearance
Notas:

L1: First layer (text or graphics). text is selected layer L3 cannct be used.
L2: Second layer (graphics only)
L3: Third layer (graphics only)

JHB320240B VER: 4.01 -35- Issue date: 2013/08/01
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7.5.3.5.2 DM1, DM2

O and DMZ specify the display mode of screen
blocks 1 and 3, respectively.

DM1/2 = 0: Text mode
DM1/2 =1: Graphics mode

Mote 1: Screen blocks 2 and 4 can only display graphics.

Mote 2: DM1 and DM2 must b2 the same, regardless of the
sotting of WIS,

7.5.3.5.3 OV

Specifies two- arthree-layer composition in graphics
mode.

oV =0: Two-layer composition
OV =1: Three-layer composition

Set OW to 0 for mixed text and graphics mode.

7.5.3.6 CGRAM ADR

Specifies the CG RAM start address.

MSE L5SB

clo 1 0 1 1 1 0o o]

P1 |A? AB A5 A4 A3 A A1 AD ||ZEAGL]

Pz |A15 Ald A13 A12 A1 A1D AS A8 |:jSAGH]

CGRAM ADR parameters

Mote: See Section & for information on the SAG parameters.

JHB320240B
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7.5.3.7 HDOT SCR

While the scroll command only allows scrolling by
characters, HDOT SCRallowsthe screen tobe scrolled
harizontally by pixels. HDOT SCR cannot be used on
individual layers,

MSE LSE

clo 1 0 1 1 0 1 0]

Pt{o o o o o|pz D1 Do

HOOT SCR parameters

7.5.3.7.1 D0 to D2

Specifies the number of pixels to scroll. The C/R
parameter has to be setto one more than the number
of horizontal characters before using HDOT SCR.
Smooth scrolling can be simulated if the controlling
microprocessor repeatedly issues the HDOT SCR
command tothe EasssssSEDI335F0A . See Sec-
tion 5.5 for more information on scrolling the display.

Table 20. Scroll step selection

P1 Number of pixels
HEX D2 | D1 | D0 te scroll
00 o100 0
01 a1 011 1
02 011 0 2
! I A 1
oG 1 1 0 6
o7 1 1 1 7

Issue date: 2013/08/01
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Fi A | B — Xy

l————— Diisplay width ———— NI-—

MIN is the numbsr of bits (dots) that parameter1 (F1)
is incrementad/decramantad by,

Horizontal scrolling

7.5.4 Drawing Control Commands
7.5.4.1 CSRW

The 16-bit cursor address register contains the dis-
play memory of the data at the cursor position as
shown in Figure 28,

P1 AT A6 A5 A4 A3 A2 A1 A |(CSRL)

Pz |.-'1'x15 Al4 ATZ A12 AT1 ATD AS A8 ||ZCSF!HZ|

CSREW parameters

JHB320240B
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Mote that the microprocessor cannot directly access
the display memaory.

The MREAD and MWRITE commands use the ad-
dress in this register,

The cursor address register can only be modified by
the CSREW command, and by the automatic incre-
mentafteran MREAD aor MWRITE command. Itis not
affected by display scrolling.

If a new address is not set, display memaory accesses
will be from the last set address or the address after
previous automatic increments.

7.54.2 CSRR

Reads from the cursor address register. Afterissuing
the command, the data read address is read twice, for
the low byte and then the high byte of the register.

P1 A7 AB A5 A4 A3 AZ A1 A0 |(CSRL)

Pz |A15 Ald AT A1Z2 A1 A10 AD AR ||ZCSR"HZ|

CSRER parameters

Issue date: 2013/08/01
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7.5.5 Memory Control Commands

7.5.5.1 MWRITE

The microprocessor may write a sequence of data
bytes to display memory by issuing the MREAD
command and then writing the bytestothe paagas
FSEIME35F0A | There is no need for further MWRITE
commands or for the microprocessor to update the
cursor address register after each byte as the cursor
address is autormatically incremented by the amaount set
with CSRDIR, in preparation for the next data write.

F'n| |n21

Mote:
F1, P2, ..., Pn: display data.

MWRITE parameters

VER: 4.01 -38-
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7.5.5.2 MREAD

Puts the EASS35/SED1Z35FOA into the data out-
put state. On the MEEAD command, the display
memory data at the cursor address is read into a
buffer in the RASE35/SED1335F0A

Each time the microprocessor reads the buffer, the
cursor address is incremented by the amount set by
CSEDIR and the next data bytefetched from memary,
so a sequence of data bytes may be read without
further MREAD commands or by updating the cursor
address reqgister.

[fthe cursoris displayed, the read datawill be from twa
positions ahead of the cursor.

MREAD parameters
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8. ELECTRO-OPTICAL CHARACTERISTICS

Item Symbol Condition | Temp Min Typ. Max  |Units | Note
0C - 25.5 -
LCD driving O
VLcp O=¢=0 | 25C 245 25 25.5 V | NOTE1l
voltage A
50C - 24.5 y
Rise Time (Tr) e --- --
Decay Time (Tf) --- -
) Rise Time (Tr) . --- 225 340
Response Time _ 6=¢=0 25C NOTE2
Decay Time (Tf) --- 240 360 |Msec
Rise Time (Tr) 50°C --- --
Decay Time (Tf) --- ~ -
Contrast Ratio Cr 6=¢=0 | 25C 5 10 --- --- | NOTE4
Viewing Angle 6 (¢=0°) ¢ =90° ¢ =180° ¢ =270° ITF =
Range (6”) (3”) (127 (9”) I
6 (25C) Deg
45 35 25 35
NOTE3
CR>2
@ For panel only
JHB320240B VER: 4.01 -39- Issue date: 2013/08/01
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e Electro-Optical Characteristics Measuring Equipment(DMS501)

Printer

T ,'
Detector
/ —
/ Positioning
—(6.9) / i N
_/ Display > &

O O

—|Driver ]
I
I . | LCD
| | Temperature
_I1Control
System [llumination (D65)

JHB320240B VER: 4.01 - 40 - Issue date: 2013/08/01



&

|
JI ’e JEWEL HILL ELECTRONIC CO..LTD.

e Note 1. Definition of Driving Voltage( Vlcd) :

Non-Selected Waveform

A /" Selected Waveform
100 o4 I ““““
5(1% \i
50 %
Vthl Vth2
Operation Voltage
Vicd _

* Note 2. Definition of Optical Response Time :

T olosaallosnall wollona [4 I

d ﬂUUHMUUUMHUUJUUMMUU UJ UJ

NO SELECTED

WAVEFORM SELECTED WAVEFORM

NO SELECTED
~— WAVEFORM

10SEC - 10SEC
( ) (10SEC) ( ) -
10%
A 9%
100% 100%
Brightness
«Trq IS |
Rise Time Fall Time
>

JHB320240B VER: 4.01 -41-

Issue date: 2013/08/01



il
JI1€ JEWEL HILL ELECTRONIC CO..LTD.

e Note 3. Definition of Viewing Angle 8 and ¢ :

Normal :
6 =0" 12 O’clock Direction
0 ¢ =180°

©=270° / / ¢ =90"
9 O’clock Direction / ” / 3 O’clock Direction

%

o =0

7

Viewing Direction
6 O’clock Direction

e Note 4. Definition of Contrast ratio( CR) :

Brightness of Non-selected Segment (B2)

CR
Brightness of Selected Segment (B1)
Brightness Curve for

. Selected Segment
S Brightness Curve for Contrast
A Non-selected Seament
© 100% B2
E 0 N /2 --- CR,max
2 |
@D !

0% :

V,max Driving Voltage

JHB320240B VER: 4.01 -42 - Issue date: 2013/08/01



il
JI1€ JEWEL HILL ELECTRONIC CO..LTD.

9.RELIABILITY

A) MTBF

The LCD module shall be designed to meet a minimum MTBF value of 30000 hours with normal.
(25°C in the room without sunlight)

B) TESTS
NO. ITEM CONDITION CRITERION
> No Defect Of
1 | High Temperature Operating 70°C  120Hrs Operational Function In
Room Temperature Are
Allowable.
2 | Low Temperature Operating -20C  120Hrs
o IDD of LCM in
) Pre-and post-test should
3 High Temperature/ 60°C ,90%RH ,120 Hrs follow specification

Humidity Non-Operating

A High Temperature 80°C 120Hrs

Non-Operating

. Low Temperature -30°C 120Hrs

Non-Operating

Temperature Cycling -20°C (30Min )«> 60°C (30Min)
Non-Operating 10 CYCLES

Notes: Judgments should be mode after exposure in room temperature for two hours.
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10. PRECAUTIONS FOR USING LCD MODULES

a) HANDLING PRECAUTIONS

(1) The display panel is made of glass. Do not subject it to a mechanical shock or impact by dropping
it.

(2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any in
your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.

(3) Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.

(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle
this polarizer carefully.

(5) If the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft
dry cloth. If it is heavily contaminated, moisten a cloth with one of the following solvents:

- Isopropyl alcohol
- Ethyl alcohol

(6) Solvents other than those above mentioned may damage the polarizer.

Especially, do not use the following:
- Water
- Ketone
- Aromatic solvents

(7) Extra care to minimize corrosion of the electrode. Water droplets, moisture condensation or a
current flow in a high-humidity environment accelerates corrosion of the electrode.

(8) Install the LCD Module by using the mounting holes. When mounting the LCD Module, make
sure it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the 1/0
cable or the backlight cable.

(9) Do not attempt to disassemble or process the LCD Module.

(10) NC terminal should be open. Do not connect anything.

(11) If the logic circuit power is off, do not apply the input signals.

(12) To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

- Be sure to ground the body when handling he LCD Module.

- Tools required for assembling, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembling and other work
under dry conditions.
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-The LCD Module is coated with a film to protect the display surface. Exercise care when peeling
off this protective film since static electricity may be generated.

B) STORAGE CONDITIONS

When storing, avoid the LCD module to be exposed to direct sunlight of fluorescent lamps. For
stability, to keep it away form high temperature and high humidity environment (The best condition
is : 23+£5°C, 45£20%RH). ESD protection is necessary for long-term storage also.

C) OTHERS

Liquid crystals solidify under low temperature (below the storage temperature range) leading to
defective orientation or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subject to a low temperature.
If the LCD Module have been operating for a long time showing the same display patterns the display
patterns may remain on the screen as ghost images and a slight contrast irregularity may also appear.
A normal operating status can be recovered by suspending use for some time. It should be noted that
this phenomenon does not adversely affect performance reliability.
To minimize the performance degradation of the LCD Module resulting from destruction caused by
static electricity etc. exercise care to avoid holding the following sections when handling the modules.
- Exposed area of the printed circuit board.
- Terminal electrode sections.
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11. Using LCD modules

11.1 LIQUID CRYSTAL DISPLAY MODULES

LCD is composed of glass and polarizer. Pay attention to the following items when handling.

(1) Please keep the temperature within specified range for use and storage. Polarization degradation,
bubble generation or polarizer peel-off may occur with high temperature and high humidity.

(2) Do not touch, push or rub the exposed polarizers with anything harder than a HB pencil lead (glass,
tweezers, etc).

(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and
reflectors made of organic substances, which will be damaged by chemicals such as acetone,
toluene, toluene, ethanol and isopropyl alcohol.

(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft material
like chamois soaked in petroleum ether. Do not scrub hard to avoid damaging the display surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time may
cause deformation or color fading.

(6) Avoid contacting oil and fats.

(7) Condensation on the surface and contact with terminals due to cold will damage, stain or
polarizers. After products are tested at low temperature they must be warmed up in a container
before coming is contacting with room temperature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.

(9) Do not touch the display with bare hands. This will stain the display area and degrade insulation
between terminals (some cosmetics are determinate to the polarizers).

(10)As glass is fragile, it tends to become or chipped during handling especially on the edges. Please
avoid dropping or jarring.

11.2 INSTALLING LCD MODULE

Attend to the following items when installing the LCM.

(1) Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and the
fitting plate should have enough height to avoid causing stress to the module surface, refer to the
individual specifications for measurements. The measurement tolerance should be £0.1mm.

11.3 ELECTRO-STATIC DISCHARGE CONTROL

Since this module uses a CMOS LSI, the same careful attention should be paid for electrostatic
discharge as for an ordinary CMOS IC.
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(1) Make certain that you are grounded when handing LCM.

(2) Before removing LCM from its packing case or incorporating it into a set, be sure the module and
your body have the same electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering iron
does not leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground
potentiality to minimize as much as possible any transmission of electromagnetic waves produced
sparks coming from the commutator of the motor.

(5) As far as possible, make the electric potential of your work clothes and that of the workbenches to
the ground potential.

(6) To reduce the generation of electro-static discharge, be careful that the air in the work is not too
dried. A relative humidity of 50%-60% is recommended.

11.4 PRECAUTIONS FOR OPERATION

(1) Viewing angle varies with the change of liquid crystal driving voltage (Vo). Adjust Vo to show
the best contrast.

(2) Driving the LCD in the voltage above the limit will shorten its lifetime.

(3) Response time is greatly delayed at temperature below the operating temperature range. However,
this does not mean the LCD will be out of the order. It will recover when it returns to the specified
temperature range.

(4) If the display area is pushed hard during operation, the display will become abnormal. However, it
will return to normal if it is turned off and then on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal circuit.
Therefore, this product must be used and stored within the specified condition of 23+5°C,
45+20%RH.

(6) When turning the power on, input each signal after the positive/negative voltage becomes stable.

11.5 SAFETY

(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with
solvents such as acetone and ethanol, which should later be burned.

(2) If any liquid leaks out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.
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12.REVISION HISTORY

Version Revise record Date
1.0 Original version 05-06-20
2.0 Change specification format 05-11-20
3.0 Change LCM drawing 06-08-04
4.0 Change module temperature from normal to wide temperature 09-12-05

4.01 Perfect the VER4.0spec, Commany internal modify. 13-08-01
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SAMPLE APPROVED REPORT

(FE M A ER)
SAMPLE MODEL NO. (¥ %4-5) JHB320240B
SAMPLE SERIES NUMBER NO. (¥ /i J75)
SAMPLE QUANTITY (K5 %)
COLOR/TYPE (Ji i /2K 7) STN/BLUE
VIEWING DIRECTION (#1.1) 6:00
DRIVING METHOD (3x3hZ %)) 1/240Duty, 1/16Bias
LOGIC VOLTAGE (L{FHiJE) 5.0V
LCD VOP (LCD %Kz} Hi k) 25.0V
OPERATING TEMP. (¥efEILEE) C -20--70
STORAGE TEMP. ({7 EE) C -30--80

POLARIZER----FRONT (& )t /)7)

POLARIZER----BACK (J& it 1)

Transmissive

CONTROLLER/DRIVER IC(## /9% 3)) 1C)

RAB8835/SED1335/EQUIV

BACKLIGHT COLOR/TYPE (15652 R /5ith,)

LED/WHITE

DRAWING REV/NO./QUANTITY (48 A% i)

SPECIFICATION (Jik&P #4340

REMARKS:
(%E)

WRIT BY: DATE: APROV BY:

DATE:

CUSTOMER’S APPROVAL (%) fii\):

1)  FUNCTION (IffiE

2) DRIVER CONDITION  (IKzh4A1F) -
3) DISPLAY MODE (B/R#E=R) -

4) VIEWING ANGLE (¥ -

5) BACKLIGHT (PG -

6) DISPLAYING PATTERN C(ER%0H) -
CUSTOMER’S CONCLUSIONS (% /' & I.):

] OK

[J OK
L] OK
[1 OK

] OK
[J OK

] N.G.
1 N.G.
1 N.G.

1 N.G.
0 N.G.
1 N.G.

CUSTOMER’S SIGNATURE (& J1454) .

DATE (H #):
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