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SPECIFICATION

Character Type STN Dot Matrix LCD Module

JM 320240C

SHENZHEN JINGHUA DISPLAYS CO.,LTD
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® GENERAL SPECIFICATION
320 X 240 dot display

Samsung LCD driver: S6B2086X01

Interface with 8-bit MPU (directly connected to Z80 serial MPU)
Display Specification

Display Mode: graphic, text and combination text-graphic mode

Display Dot: 320 X 240

Display type: FSTN

Display color-Display background color: White

Polarizer mode:Positive.  Transflective.

Viewing angle: 9:00

Display duty: 1/240

Driving bias: 1/16

Memory and External Memory:

A standard 160-word character generator ROM

64K external display RAM (static RAM)
Mechanical characteristics (Unit:mm)

Extenal dimension: 166*109*13.1

View area: 122.0*92.0

Dot size: 0.33*0.33

Dot pitch: 0.36*0.36

POWER: negative power;+5V power
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® Optical Characteristics
(1) Definition of viewing Angle

BOTTOM BOTTOM

(2) Definition of Contrast Ratio:

Reflectance value of non-selected state brightness
Reflectance value of selected state brightness

Contrast Ratio =
Test condition :

standard A light source
(3) Response Time
Response time is measured as the shortest period of time possible between the change

in state of an LCD segment as demonstrated below
%

1007
907
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® External Dimension(For LED backlight and touch panel)
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® External Dimension(For LED backlight)

94.7

92.7vIa MIN

L'0¥8Ccvl
¥7'0¥8'LET
7'0FG6'2ET

3.0£02
3.6min
2.3
Jm 3.6£02
SN
= e~
ul =
s } i
£-3.0215 40,0274 64204
1.4+0.4
03

NIW ¥'AS'vT
G'0F5'821

o o
\
A 87.0+0.4 <
sde
1084+0.5

L

25,5

scale:

4:1



P %Jﬁ Http:/'www.china-lcd.com

® TOUCH PANEL
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® | ED Backlight
Electrical/Optical Specifications:

Symbol Min. Typ. Max. Unit | Conditions
Forward Voltage \4i - 4.0 - \%
Forward Currcnt If - 90 120 mA Vi=4.0V
Power Dissipation Pd - 0.36 - wW Vi=4.0V
Reverse Vollage Vr - 5.0 - \%
Reverse Current Ir - 1.2 - mA
Luminous Intensity Iv - 160.0 - Cd/m2
Luminous Uniformity - 70 - - % Vi=4.0V
Chromaticity Coordinate - é:gégg - é:g:ggg -
Emission Wavclength Ap - - - nm If=15mA
Ta=25TC
Spectral Range AN - - - nm | Each Chip
Absolute Maximum Ratings At Ta=25C
Parameter Symbol Specification. Unit Remark
Power Dissipation Pad 360 mw
Forward Current | af 90 mA
Reverse Voltage Vr 5 Vv
Operating Temperature Topr -30C TO+85C C
Storage Temperature Tstg -40°C TO +100C C
Electrical/Optical Characteristics At Ta=25C
Parameter Symbol Min. Typ. Max. Unit Remark
Average Luminous Intensity Iv 150 160 cd/m?® | Vf=4.0V
Luminous Intensity - 70 - - %
X 0.29 0.3 0.31 -
Chrornaticity Coordinatc Vi=4.0V
Y 0.26 0.3 0.33 -
Forward Voltage \4i - 4.0 - Vv
Reverse Current Ir - 1.2 - mA
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® Absolute Maximum Ratings

ITEM Symbol Min Type Max Unit
Oprating temperature Top 0 - +50 C
Storage temperature Tst -20 - +70 C
Input Voltage Vi -0.3 - Vdd+0.3 \%
Supply voltage for Logic Vdd-Vss -0.3 - +7.0 \%
Supply voltage for LCD Vdd-VO0 -0.3 - +30.0 \%
Static electricity Be sure that you are grounded when handing LCM

® Electrical Characteristics (Ta=25C, Vdd=5.0V)

[tem Symbol Condition . Stendard Value Unit
min Type max
Supply Voltage for logic | Vdd-Vss - 2.7 5.0 55 V
Supply Voltage for LCD Vdd-vo | - - 24.0 - \%
Input high voltage Vih - 0.8vdd - Vdd Vv
Input low voltage Vil - - - 0.2vdd \%
Output high voltage Voy, loh=0.4mA | Vdd-0.4 - - V
Output high voltage Vol lol=0.4mA - - 04 \%
Supply Current for logic *1dd - - 6 10 mA
Frame frequency FLM - 35 - 150 Hz
M signal frequency Fm - 35 - 150 Hz

*|dd Measurement condition isfor all pixels on display.
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® Block Diagram

- LCD PANEL
Y-Driver*3[240 ) 240
320
320
X=Driver*4
FLM
/D][SPOF]F
Lp TIMING
CIRCUIT
VDD,VSS,VO E?R‘%I%ET
SUPPLY
DO-D3
CP
A
BACKLIGHT
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® 8080 family interfacetiming
A0, T8 j ﬁ(
Lewi — laa |-4—
o % bvics »
Wi, B _ EL—\L
ol vy
— | loHe p—
— e ———m
e i K
- {ora - ﬂ%l
[0 e Y T
{Read) i
Ta=-20t075°C
VoD=4.5t05.5V | VoD =2.7 to 4.5V
Signal | Symbol Parameter Unit | Condition
min max min max
A0 TS taHe | Address hold 1@& 10 — 10 — ns
taws | Address setup time 0 — 0 — s
WA A0 ICYCR | System cycle time Seanole.| — | Seenle.| — ns
ICC | Strobe pulsreiwndth 120 — 180 — ns OL= 1000F
i0se | Data setup time 120 — 120 — s
00 to D7 {DHE D_ata hold nme § — 9 — fs
tacca | RD access time - a0 - a0 ns
toHe | Output disable time 10 80 10 ] ns

Note: For memory control and system control commands:
loyes = 2g +log +loga + 1> lypy + 245

For all other commands:

levea=dlp +lop +30

10
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Note: For memory conlrol and system contral commands:

® 63800 family interfacetiming
E - = - ,{?L J,;:I-
f fyes
—— Caive ——m| | I
RIW >g¢ ><
— e p—
A, G >§"- E<
—u{ L [—
L —
D0 7 b E
(Write) E
P— (005 —i — loHg
D0 7 ;‘
[Fesad) 2
Mote: lovos indicates the interval during which C3 is LOW and E is HIGH.
Ta==-201075°C
Voo=4.5t0 5.5V VoD = 2.7 to 4.5V
Signal | Symbol Parameter Unit | Condition
min max min max
A0 | fCvCe | System cycle lime Seenole.| — | Seenole.| — ns
CS. | tawe | Address satup time 0 — 10 — ns
RIW taHe | Address hold time 0 o 0 o ns
tos6 | Data setup time 100 — 120 — ns CL=
' — — 100 pF
00 t0 D7 oHe | Dala hnlg time . 0 0 ns p
tone | Output disable time 10 50 10 75 ns
tacce | Access time — 5 — 130 ns
E {Ew | Enable pulsewidth 120 — 150 — ns

loyes = 2+ lew + loga + TH = ooy + 245
Far all ather cormmands:

toyes= e + gy + 30

1
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® AC CHARACTERISTICS

(1) SEGMENT DRIVER APPLICATION
(Vss =0V, Ta=-30 ~ +85°C)

Test | ()VDD=5V10% | (2)VDD=3V+10%

Characteristic Symbol iy Unit
Condition | wiv | TYP | MAX | MIN | TYP | MAX
Clock cycle time foy Duty=50% [ 126 | - - | 20
Clock pulse width bwek - 5 | - - | %
Clock rise/fall time triie - - - - - - | 30
Data set-up time s - 0| - - | 65
Data hold time toy - 0| - - | 65
Clock set-up time tos - 80 | - [ - |120] -] - |
Clock hold time to - 80 | - - | 120
ELB Output 60 125
Propagation delay time tpy - - - -
ERB Output 60 125
ELB Input | 30 6
ELB,ERB set-up time togy . )
ERB Input | 30 65
DISPOFFB low pulse width | typ, - 12 | - - 112 - - | Us
DISPOFFB clear time teg - 100 | - - 100 | - ns
M- OUT
l
propagation delay time D 10 12
CL1-0uT
l = - . ; ;
propagation delay time | UElopr 10 12| b
DISPOFFB - QUT propa- - _ 1o

gation delay time

12
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® AC CHARACTERISTICS(CONTINUED)

(2) COMMON DRIVER APPLICATION

(Vss =0V, Ta=-30 ~ +85°C]

_ ret | (VODsVM0% | ()VDD=AOH |
Characteristic Symbol Unit
Condition | wiy | Tvp | MAX | MIN | TYP | MAX
Clock cycle time ey | Dulty=50% | 250 500
Clock pulse width bk 45 45
Clack rise/fall lime it 50 0 | ng
Data set-up time g 30 i
Data hold time loH 30 i
DISPOFFB low pulse width | by, 12 12 IE
DISPOFFB cler time ke 100 100
NS
Qutput delay time ot 200 240
M- QUT
propagation delay time il R 12
CLt-0UT e 0 y
oropagation delay timg | - ' fm
DISPOFFB - OUT [ 0 9
oropagation delay timg | T ' |

13
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® AC CHARACTERISTICS(CONTINUED)
(3) SEGMENT DRIVER APPLICATION TIMING

D.EVDD A 0EYDD
CL 020D twek 0.2v0D
. fcs | [ teH
0 BWDD 0.EVDD i ZL_ 0 AVOD
cLe 02900 ek o™ o son o " 0zveo
—f mil—
tr Lot
E toy ‘
1 BVO0
01_S0-D4_DR 0200
oL =]

DISPOFFB l'i..r I

ELBERRB
{Cuput ) LD
. L=
ELBERE —
{Inpad2) DIV
>§— DAVDO
U - 0.2V00D
———————— P ————
e rn2 i
CL1 0./00
== 0.EVDD
DISPOFFBR [ozvmn
SC1-5C80
{Latchad data)

14
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® AC CHARACTERISTICS(CONTINUED)
(4) COMMON DRIVER APPLICATION TIMING

({3 L
0AVDDE 3 1y 0.4vD0
CL 02VDD tcwe 1y ?ﬁ \LL—I:IE'u'DD
i3 - — M — M- F
tos oH
. T EVO0 N
(1) DI 3 2vn0 0.2V
oL N
L
oo ¥
0.2v0D
1oL ~

. oo
DIEPOFFB ‘: _;

{*1) When in single-type interface mode
Dl = D2_DL{SHL="L"), D4_DR{SHL="H")
00 = D4 _DR{SHL="L"), 0Z_DL(SHL="H")
When in dual-type interface mode

DI = D2_DL and D3_DM(SHL="L"), D4_DR and D3_DM{SHL="H")
00 = D4_DR{SHL="L"). D2_DL{SHL="H")

T
M L o ovon
- - ——————]
B (=1 -
CL1 0vD0 N
DAVOD
DISFOFFB 02v00
e (PO
SC1-5CB0
{Laiched dats)
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® OPERATIONTIMING DIAGRAM
4-BIT PARALLEL MODE INTERFACE SEGMENT DRIVER
When SHL = "Low"
-] 20 1 2 K] 19 20 1 2

= l l|l 1 l

iy 5|Dj‘[5\3|’3 :l:S-C.I'.I' XSL,"I XSL"& )(SI_‘,“'EI

o2 u_::l[sm:l:scm:( s::z:(sl:a Xscm

o DH::(sc:b:l:sm:l: 03 :( SCT :l:scn

04 DH:XS":"E“ XSCBD }( B4 XSL‘B :{SL."IE

ERE {Input)

ELE {Cutput)

CL1

SC1-8CED

When SHL = "High"

14 20 1 2 3

CL2 L l | t l l____________

o SD:): &CA :(sca Xsu:m XSE?B ){ 872

0z DL:}: 8C7 :](sm Xsm :I:SC'.‘E- Xs::h

03 I:ll'ul:): 506 :1: SC?X s::?a)( LT )( ST

N O Ca

ELB {Inpul)

ERB (Outpu)

CL1

SC1-5CA0

16
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SINGLE-TYPE INTERFACE MODE COMMON DRIVER
When SHL = "Low"

COM_DATAT

COM_DATAZ

COM_DATAS

COM_DATATD

COM_DATAED

-y— Cuman! drives's S
COMMON area '

When SHL = "Low”

e L] 1 2 e B 1 2
L1 l l l l l |
D4 DR ! '
| == =ee=e=- '
D2_0L
L -
COMDATAT | |

COM_DATAZ
COM_DATAS

COM_DATATD

-

COM_ DATABD

0 Curenldivers 0000 ay
' COMMON area
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® Pin assignment

JP3:

Pin NO. Symbol Function /O
1 DO 110
2 D1 110
3 D2 Data Bus o
4 D3 /0
5 /DISPOFF H:ON L:OFF |
6 FLM First LINE MARKER |
7 NC / /
8 LP LATCH PULSE
9 CP DATA SHIFT2 |
10 VDD POWER SUUPLY FOR LOGIC P
11 VSS GND P
12 VEE POWER SUUPLY FOR LCD P
13 VO OPERATING VOLTAGE LCD DRIVING
14 FG FRAME GROUND
15 X1 TOUCH PANEL LOW SIGNAL IN Y AXIS /0
16 o TOUCH PANEL X;IIDSER SIGNAL IN'Y o
17 v1 TOUCH PANEL ;elx cT‘gT SIGNAL IN X o
18 Y2 TOUCH PANEL LEFT SIGNAL IN X AXIS /0
19 NC / /
20 ANODE of LED UNIT /
21 K CATHODE of LED UNIT /
22 NC / /
23 NC / /
24 NC / /

18
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® |_CD Driving Source(1/16 Bias)

V1

Ve

R3 VLCDOVOP)

V3

VO0=V5

:
:
:
. ?
:
¥

V1=Vdd- 1/16Vicd
V2=Vdd- 2/16Vicd
V3=Vdd - 14/16VIcd
V4=Vdd - 15/16Vicd
V5=Vdd- Vlcd

Dual Supply Voltage Types

VDD
VDD
VDD-V0 -
V0 VR[]

LCM % 1

VSS

Vdd-VO0: LCD Driving Voltage
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® Quality Units
1.Quality level
1.1 Inspection conditions
1.1.1The environmental conditions for inspection shall be as follows
Room temperature: 22+5C
Humidity : 65+20%RH
1.1.2 The external visual inspection
The inspection shall be performed by using a single 20W fluorescent
lamp for illumination and the distance from LCD to eyes of the
inspector should be 30+5cm.
1.1.3 Light method

Display surface

\ “ ; : Fluorescent lamp set the perpendicular
\ to the display surface

1.1.4 Inspection distance and angle
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Inspection should be performed within ®(® is usually 30° ) from Z axis to
each X and Y axis.

Inspection distance of any direction within @ must be kept 30t5cm to the
display surface.

1.2 Sampling procedures for each item’s acceptance level table

Defect type Sampling procedures AQL

GB2828-87 single sampling plans for
normal inspection.
GB2828-87 single sampling plans for
normal inspection.

1.3 Classification of defects
1.3.1 Major defect

Major defect 0.65

Minor defect 1.5

A major defect refers to a defect that is considered to substantially
degrade usability for product applications.
1.3.2 Minor defect
A minor defect refers to a defect that is not considered to substantially
degrade product application, or a defect that deviates from existing
standards almost unrelated to the effective use of the product or its
operation
2. Nonconforming Analysis and Deal With Manner
2.1 Nocconforming analysis
(1)Customer should supply the detal data of nonconforming sample and the
non-suitable sample.
(2)After accepting detail data non-suitable sample from customer,the
analysis of nonconforming should be finished in two weeks.
2.2 Deal with nonconforming
(1)Both supplier and customer should analyze the reason together and

discuss the disposition of nonconforming when the reason of

21



% g//_;@!ﬁ Http:/'www.china-lcd.com

nonconforming is not sure.

3. Standard of The Product Appearance Test
3.1 manner of appearance test

(1)The test must be under 20w*2 or 40w fluorescent light ,and the distance

of view must be at 30 cm.

(2)When test the model of transmissive product must add the reflective
plate.

(3)The test direction is base on about around 45° of vertical line.

(4)Definition of area:

weooon

AS FOME - dots area
/ Cviewing Area’

i _m
B zone: outof dots area

A area: dots area.
B area: out of dots area.(outside dots area)
3.2 basic principle:
(1)it will accord to the AQL when the standard can not be described.
(2)the sample of the lowest acceptable quality level must be discussed by
both supplier and customer when any dispute happened.
(3)must add new item on time when it is necessary.

3.3 standard of inspection (unit:mm)

22
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NO |Itms Criterion of defects AQL
Display Missing,Short-circuit;
No Display,Display malfunction;
01 Current consumption exceeds product
Electrical testing | specifications; Major
LCD viewing angle defect;
Mixed product types;
Contrast defect.
Black or white White and black spots on display[10.25mm
02 spots on ,n0 more than three white or black spots Mi
: inor
LCD(display present.
only) No more than two spots or lines within 3mm.
LCD black D=(A+B)/2 | Size D(mm) Acceptable
or white spots, g number
(non-display) D<0.15 Ignore
contamination by
03 (non-display) _@ 0.15 D<0.20 |3 Minor
0.20 D<0.25 |2
0.25 D<0.30 |1
Width (mm) Length | Acceptabl
Dark lines (mm) e number
and W<0.03 L<3.0 |3
04 scratches X w 0.03 W<0.05 L<20 |2 Minor
~S2005 w<o08 |L<20 |1
| [ =
0.08 W <0.1 L<3.0 |0
01 W L>3.0 |0
Size D (mm) Acceptable number
| D<0.20 Ignore
05 bubble in 020 D <040 3 Minor
polarizer : S
0.40 D<0.60
0.60 D 0

23
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(1)Dot type
E
| -
Display ‘ :
06 Pattern ° ‘ Minor
Unit: mm
(A+B)/2<0.25 C>0 (D+E)/2<0.25
(F+G)/12<0.25
Note: 1) Acceptable up to 3 damages.
2) If there’re two or more pinholes per digit, it is
rejected.
I.7T.0 electrode
07 Chip in Minor
corner

a b c Acceptable
number
a 4mm b<W CK<T 3

24
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08 Chip in seal Minor
area
a b c Acceptable
number
a 3mm b<1.5mm |c<1/2T 3
Chip is rejectable, if ¢ is greater than 50% of the
glass thickness or the seal area is damaged.
Chip in :
09 pad(1) Minor
a b c Acceptable
number
a<2mm b<W/4 c<T ignore
a<3mm b<W/4 C<T 3

25
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Chip in :
10 pad(2) Minor
a b Acceptable
number
as2mm |b<W/3 <T ignore
a<4mm b<W/2 <T 3
b
d
Chip in other c Minor
11 .
sides
a b b Acceptable
number
a<3mm |b<1mm c< ignore
a<4mm b<1.5mm C< 3
12 | Glass rest Minor

26
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1. lumimation source flikers when it. 0.65
2.  Spots or scratches that apper when lit must be | 1.5
judged using LCD spot,lines and contamination
: standards.
13 | Blacklight Backlight doesn't light or color is wrong. 0.65
4, Colour and luminance of backlight isn’t 0.65
permission to exceed criterion that customer
affirmed.
1. COB seal may not have pinholes larger than | Minor
0.2mm or contamination. _
2. COB seal surgace may not have pinholes | Minor
through to the IC _
3. The height of the COB should not exceed the | Major
height indicated in the assembly diagram. :
4. There may not be more than 2mm of sealant Minor
outside the seal area on the PCB.And there
14 PCB 5 SNhoogﬁdt;etionr? S:(Z:rc?nttgfrj:”r:ir:z:ii; ITDI(?:CIBG?(.erminals Min_or
COB ’ ' Mayjor
6. Parts on PCB must be the same as on the
production charactersitic chart.There should
be no wrong parts,,,missing partsor excess | Minor
parts.
7. The jumper on the PCB should conform to the | Major
product characteristic chart.
8. If solder gets on bezel tab pads,
LED pad,zebra pad or screw hole pad,make sure
it is smoothed down.
1. No unmelted solder paste may be present on| Minor
the PCB.
15 | Soldering 2. Nocold _solder j_oint_s,missfir)g solder Minor
connections,oxidation or icile.
3. No short circuits in components on PCB. Minor
4.  No short cicuits in components on PCB. Major
1. No oxidation,contamiation,curves or, bends on| Minor
interface Pin or TCP.
General 2. No cracks on interface pin of TCP. Mf’ijOF
16 3.  No contamination.solder residue or solder balls | Minor
appearance
on product. _
4.  The IC on the TCP may not be damaged, Mino

circuits.

27
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5. The uppermost dege of the protective strip on
the interface pin must be present or look as if it | Minor

cause the interface pin to sever.

6. The residual rosin or tin oil of sldering
(compontnt or chip component) is not bumed | Minor
into brown or black color.

7. Sealant on top of the ITO circuit has not|
hardeed . Minor

8.  Pin type must match type in specification sheet. _

9. LCD pin loose or missing pins. Major

10. Product packaging must the same as specified Maj_or

on packaging specification sheet. Major

11. Product dimension and structure must conform :
to product specification sheet. Major

12. The appearance of Heat Seal should not admit :

. Major
any dirt and break.

3. Standard specification for reliability of LCD Module

ITEM Condition Criterion
1)High 50C Total current consumption
temperature 24h should be below double of
operating initial value.
2)Low -30C Cosmetic defects should not
temperature 8h be happened.
operating
3)HumidityWitho | 400 go06rH  240hours
ut polarizer)
4)High 60T
temperature 16hours
storage
5)Low -10C
temperature 8hours
storage
6)Thermal shock | -20°C -25C -70C »25C
storage 30min 5min 30min
5min

5cycle

28
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(package state)

7)Vibration 10 ~ 150Hz

(package state) | 5m/s?
45min

8)Shock test 50Hz

amplitude :0.7mm

30min for
(X.Y.2)

each direction
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