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1. SPECIFICATIONS

1.1 Features

1.2

1.3

ltem Standard Value
Display Type 16 (Character) *2(ROW)
LCD Type STN(BLUE), Transmissive/Negative.

Driver Condition

1/16Duty , 1/5Bias

Viewing Direction

6 O’clock

Backlight Type

BLUE

Interface

8Bits data bus

Driver IC

SPLC780D,EQUST7066U

Mechanical Specifications

Item Standard Value Unit
Outline Dimension 80.0(L) * 36.3 (W) * 14.0(H)(Max) mm
Viewing Area 64.3(L) *16.3(W) mm
Active Area 57.66(L) * 9.4(W) mm
Dots Size 0.55(L) * 0.50 (W) mm
Dots Pitch 0.60(L) * 0.55(W) mm
Character Size 2.91(L) * 4.35(W) mm
Character Pitch 3.65(L) * 5.05(W) mm
Absolute Maximum Ratings
ltem Symbol Condition Min. Max. Unit
System Power Supply Voltage VDD - -0.3 5.5 \%
LCD Driver Supply Voltage VOUT - VDD-12.0 | VDD+0.3 \Y,
Input Voltage VN - -0.3 VDD + 0.3 \Y
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -30 80 °C
Storage Humidity Hp Ta<40°C 20 90 %RH
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1.4 DC Electrical Characteristic

VDD =5.0V+0.2V,GND =0V, Ta=25°C

ltem Symbol Condition Min. Typ. Max. Unit

Logic Supply Voltage VDD - 4.5 5.0 5.5 \%

Input High Voltage Viy - 0.8vDD - VDD Vv

Input Low Voltage Vi - GND - 0.3vDD | V

Output High Voltage Von - 0.7vDD - VDD V

Output Low Voltage VoL - GND - 0.2vDD | V
VOP —GND (0°C) 4.8 5.0 5.2

LCD Driver Voltage Vop VOP -GND ( 25°C) 4.6 4.7 4.8 V
VOP -GND ( 40°C) 4.4 4.5 4.6
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2. MODULE STRUCTURE

A

W
)

2.1 Counter Drawing

2.1.1 LCM Mechanical Diagram
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2.1.2 Block Diagram

DBr7 — Lo COM 16/ 8%2L.CD PANEL

DBO CONTROLLER ‘
E LSI
R /W
RS

Vss

Vece
Vee

SEG 40

11y

V

|

!

BACK LIGHT
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2.2 Interface Pin Description
Pin No. Symbol Function
1 VSS Ground
2 VDD Power supply input for driver IC (+5.0V).
3 VO LCD operation voltage test pin.
Data and control register select input
4 RS H : DO to D7 are display data.
L : DO to D7 are control data.
5 R/W Write signal input, active “ L
6 E A start signal for reading or writing data
7 DBO Data bus bit 0
8 DB1 Data bus bit 1
9 DB2 Data bus bit 2
10 DB3 Data bus bit 3
11 DB4 Data bus bit 4
12 DB5 Data bus bit 5
13 DB6 Data bus bit 6
14 DB7 Data bus bit 7
15 LED_A BACKLIGHT POSITIVE
16 LED K BACKLIGHT NEGATIVE
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2.3 Timing Characteristics
@ AC Characteristics(Vdd=5V £ 10%,Vss=0V Ta=25C)

Internal clock operation

Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
0SC Frequency Fosct 180 270 350 KHz VDD = 3.0V, Rf = 7T5KO £%
External clock operation
Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
External Frequency Fosc 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr tf - - 0.2 us
Write mode
Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
E Cycle Time te 1000 - - ns Pin E
E Pulse Width trw 450 - - ns PinE
E RiselFall Time fr, tr - - 25 ns PinE
Address Setup Time tepy 60 - - ns Pins: RS, RW. E
Address Hold Time tvot 20 - - ns Pins: RS, R/W. E
Data Setup Time terz 195 - - ns Pins: DBO - DBY
Data Hold Time tH2 10 - - ns Pins: DBO - DBY
Read mode
Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
E Cycle Tme te 1000 - - ns Pin E
E Pulse Width tw 450 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns PnE
Address Setup Time tepy G0 - - ns Pins: RS, RW. E
Address Hold Time tHo 20 - - ns Pins: RS, RW. E
Data Qutput Delay Time t - - 360 ns Pins: DB0 - DBY
Data hold time tH2 5.0 - - ns Pin DBO - DBY
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* Timing Chart

Write mode timing diagram for the MPU
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2.4 Instruction Table

B DISPLAY COMMANDS

No. Instruction Display Operation
1 | Poweron. Power on reset. No display.
2 | Function set Set to 8-bit operation and select 2ine display line and 5 x 8 dot
RS RW D27 083 035 DB4 D33 0B2 DBY DD character fort
olofafoftft]|t|o]x|x
3 | Display on / off control i} Display on.
ofofofofofa|t]t]1]o Cursor appear.
4 | Entry mode set Increase address by one.
ojofojaojojofoli|1|eo _ It will shift the cursor to the night when writing to the DD RAM /
CG RAM.
Now the display has no shift
5 | Write data to CG RAM / DD RAM W Write "W "
Plojoprjoprjoptfr]t The cursor is incremented by one and shifted to the right.
b
T | Write data to CG RAM / DD RAM Wercome_ || Wrte"E”.
flojojtjojojojt|o|t The cursor is incremented by one and shifted to the nght.
B | Set DD RAM address wercowE 1| Itsets DD RAM's address.
ofoft]t|ofololofo|oD - The cursor is moved to the beginning position of the 2nd line.
9 | Write data to CG RAM / DD RAM WELCONE || Write " T
flojopijoftjoftfo]fo L The cursor is incremented by one and shifted to the nght.
10 .
11| Write data to CG RAM /DD RAM wecovE 1| Wrie"T"
tfojoftfofr|oft]|o]e TOPART_ || The cursor is incremented by one and shifted to the right.

11
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No. Instruction Display Operation

12 | Entry mode set WELCoME || When writing, it sets mode for the display shift
plofojojofo]aft|1]t TOPART,

13 | Wrie datato CG RAM /DD RAM FICONE Write" Y ",
ALALARAARARA LA OPRRTY_ || The cursor is incremented by one and shifted to the right,

14

15 | Refurn home wereoE 1| Both the display and the cursor retum to the onginal position
plofofalofolofoli]o TOPARTY || (address ().

Display Data RAM (DD RAM)
The 80-bit DD RAM 15 normally used for storng display data. ~ The relationships between Display Data RAM Address and LCD's

Those DD RAM not used for display data can be used as general ~ position are depicted as follows.

data RAM. Its address is configured in the Address Counter.

1-line display , 80 display characters

T 2 3 4 5 6 79 80 4— Display position
D[] []1 02 03 []4 05 ____________ 4E 4’: Dlsplay data RAM
address

(Example ) 1-line display | 8 display characters
1 2 3 4 5 6 7 & <« Displayposition

Display data RAM
address

00 | 010203 04|05(08|07

When the display shift operation is performed | the display data RAM's address moves as
(1) Left shift (1) Right shift

01102 03|04 |05|06|06]|07]08 AF (00 ) 0102 )03|04|05|06

12
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Timing Generation Circuit

The timing generating circutt 15 able to generate timing signals to
the internal circutts. In order to prevent the intemal timing

interface, the MPU access timing and the RAM access tming are

generated independently.

LCD Driver Circuit

Total of 16 commons and 40 segments signal drivers are vald in
the LCD dnver circurt. When a program specifies the character
fonts and line numbers, the comespanding common signals output

drivewaveforms and the others stll output unselected waveforms.

13

Character Generator ROM (CGROM)

Using 8-bit character code, the character generafor ROM
generates 5 x 8 dots or 5 x 10 dots character paftems. It also

can generate 1925 5 x B dots character patterns and 64's 5 x 10

dots character pattems.

Character Generator RAM (CG RAM)

Users can easlly change the character pattems in the character
generator RAM through program. It can be written to 5 x 8 dots,

B-character pattems or 5 x 10 dofs for 4-character pattems.
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CIFIECEEIMERET ;S
EfIESTTIRBRAFED
e EEAIREIEEEE D
BNEEELEEEEEEET:
EEFDEBEAERT B GG

/?%ﬂllﬁ?%n%é\%?ﬁ@/&ﬁ? www.xyhlcd.com JBC1602A00-08W




'\

"/?%ﬂllﬁ?%%zé\%¥7ﬁﬁﬁz\ﬁl www.xyhlcd.com JBC1602A00-08W

5 x 8 dot character patterns

Character Code CGRAM Character Patterns
(DD RAM Data ) Address (CGRAM Data )
b7 | b6 |b5 | b4 (b3 |b2 (b1 bO| |b5|b4|b3|b2|b1 (b0 | (b7 |b6 (b5 b4 (03|62 |b1|kED
0(0|0]F=F=F=[ 01 1] 1|1
o) EEEEEEU Ot o0 Character
01110 F=F=F=|0|0F1[0]0]| Patem
ol 11 E=EzE=[oo]a oo Brameed)
01000 |X7040404 /(04040 FEEEEE
{00 FE=F=F=|0|0f1|0]0
T[0T FE=F=F=|0|0f1|0]|0
1110 F=F=F=|0|01|{0]|0]| Cursor
CTEZEC Position
1|1::::UUUUD'
/s ololo|F=E=E=|o Falal] o
0o EEEEEEU Ot oo Character
011 0] F=F=F=|0|0F1[0]0]| Pattem
o000 [x(0A7) UU/D A M I AL e
1100 F=F=F={0|0}1|0]0
1101 E=E=E=0|0[1]0]0
1 {10 E=E=E=|0 [ 1|10
LT E=E=E=|0|0(0|0]0

Total of 16 commons and 40 segments signal drivers are valid in Users can easily change the character pattems in the character

the LCD driver circuit. When a program specifies the character generalor RAVI through program. It can be witien fo 5 x § dots,

fonts and line numbers, the carresponding common signals output G character paftems or 5 x 10 dots for 4-character pattems.

drivewaveforms and the others still output unselected waveforms.

15
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Cursor/Blink Control Circuit

This circuit generates the cursor or blink in the cursor / blink When the Address Counter is (07) 16, the cursor position is shown

control circuit. The cursor or the blink appears in the digit at the as belows:

Display Data RAM Address defined in the Address Counter.

b6 b5 b4 b3 b2 b bO

AC (000 0111

Ina 1-line display

digt 1 2 3 4 5 6 7 8 9 10 +—— Display position

00|01 |02|03|04|05|06]|07|08]|09 (J 44— [Display data RAM address
/‘ ( Hexadecimal )

the curser position

In a 2-line display

dgt 1 2 3 4 5 6 7 8 § 10 44— Display position

Istline |00 (01 |02)|03|04 |05 06|07 08|09 )
( 4— Display data RAM address

( Hexadecimal )

Indline 40 |41 |42 |43 |44 | 45 | 46 ’Tl? 48 |49

the cursor position

Interfacing to MPU

There are two types of data operations: 4-bit and 3-bit operations.
Using 4-bit MPU, the interfacing 4bit data is fransfered by
4-busline (DB4 to DBT). Thus, DBO to DB3 bus lines are not
used. Using 4-bit MPU to interface &-bit data requires two times
transferring. ~ First, the higher 4-bit data is transfered by
4-busline for 8-bit operation, DBT to DB4). Secondly, the lower
4-bit data is transferred by 4busline for 8bit operation, DB3 to
DBO). For &bit MPU, the 8-bit data is transferred by &buslines

(DBO to DBY).

Supply Voltage for LCD Drive
Different voltages can be supplied to SPLCT80D' s pins (V5- 1) for

obtaining LCD drivewaveform. The relationships between bias,

duty factor and supply voltages are shown as belows:

Duty Factor | - 4 111 1116
Supply
Volage 114 115
Vi VDD- 14V | VDD-1/5Vye
V2 VDD-1R2Vieo | VDD-255Vien
V3 VDD-12Vieo | VDD-3/5 Vi
V4 VDD-34Vier | VDD-4/5Vien
V5 VDD - Vien VDD - Vi

16
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Cursor/Blink Control Circuit

This circuit generates the cursor or blink in the cursor / blink When the Address Counter is (07) 16, the cursor position is shown
control circuit. The cursor or the blink appears in the digit at the as belows:
Display Data RAM Address defined in the Address Counter.

b6 bb b4 b3 b2 bl b0

AC OO OO 1

In a 1-line display

digit 12 3 4 5 6 7 8 8% 10 +—— Display position

00|01 (02|03 |04 |05(06)07|08]09 (J 4—— [Display data RAM address

-
-

The power connections for LCD (1/4 Bias, 1/5 Bias) are shown belows:

VDD (+5.0V) VDD (+5.0V)
VoD VDD A
V1 V1
V2 V2
Vieo
V3 V3
V4 V4
V5 V5 Yy
1/4 Bias 1/5Bias
(1/8,1/11 Duty) A or Gnd {1/16 Duty)
The bypass-capacitor improves the LCD display quality.
VDD( +5.0V ) VDD( +5.0V)
| |
VDD VDD

RS ¢ RS ¢
V1 — V1 —e

R S ¢
V2 C V2 —

'—'. R C

V3 V3 —

17
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3.1

Inspectlon SpeC|f|cat|on

@ Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level 1T .
@ Equipment : Gauge. MIL-STD. Powertip Tester. Sample

@ Defect Level : Major Defect AQL 0.4; Minor Defect AQL 1.5.

€ OUT Going Defect Level : Sampling .

@ Manner of appearance test :

(1). The test be under 40Wx2 fluorescent light * and distance of view must be at 30 cm.

(2). The test direction i

(3). Definition of area .

s base on about around 45° of vertical line. (Fig. 1)
(Fig. 2)

B area : Outside of viewing area

EEmEm s E s Emm s m————

A area : viewing area

@ Specification:
NO Item Criterion level
1.1 The part number is inconsistent with work order of Major
Production.
01 Product condition | 1.2 Mixed production types. Major
1.3 Assembled in inverse direction. Major
02 Quantity 2.1 The guantity is inconsistent with work order of production. Major
03 | Outline dimension 3.1 Product dimension and structure must conform to Major
Structure diagram.
4.1 Missing line character. dot and icon. Major
4.2 No function or no display. Major
04 Electrical Testing [ 4.3 Output data is error. Major
4.4 LCD viewing angle defect. Major
4.5 Current consumption exceeds product specifications. Major
Black or white 5.1 Round type:
5.1.1 display only :
05 dot. scratch, White and black spots on display =< 0.25mm, no more Minor

contamination
Round type

than Four white or black spots present.
Densely spaced : NO more than two spots or lines within3mm

18
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@ Specification :
NO | Item Criterion level
05
Black or white 5.1.2 Nom-display :
dot. scratch.
contamination Dimension (diameter : @) Acceptance(Q’ty)
Round type @ <0.10mm Accept no dense
0.10mm< P < 3
..l X |q— mm<<® =0.20mm
—tY 0.20mm< ® =0.25mm 2
Total 4
5.1.3 Line type: Minor
D=(x+y)/2 Dimension (diameter : @) Acceptance (Q’ty)
Length width A area B area
w=0.03mm Accept no | Don’t
_ dense count
Mi W L=3.0mm | 0.03mm<<® =0.05mm Don’t
— 4 count
[ e L=2.5mm | 0.05mm < Don’t
® =0.075mm count
w>>0.075mm As round type
Acceptance(Q’ty)
Dimension (diameter : @) A area B area
Pé)lljabr[z:r ® =0.20mm Accept no dense Don:t count Minor
06 0.20mm<® =0.50mm 3 Don’t count
0.50mm<<® =1.00mm 2 Don’t count
@ >1.00mm 0 Don’t count
Total quantity 4 Don’t count
@ Glass Crack:
7.1 Crack on the circuit of electrode terminal :
The crack of Z.
glass Mi
07 x inor
Y
Y Z
Front X=1/5a Y=12D Z=t
Back Neglect

19
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@ Specification :

NO

Item

Criterion

Level

07

The crack of
glass

X: The length of
Crack

Y: The width of
crack

Z: The thickness

of crack

D: terminal
length

T: The thickness
of glass

A': The length of
glass

@ Glass Crack:

7.2 General glass crack and corner edge:

7.2.1

X

Y Z

Neglect

Neglect

7.2.2

X

Y Z

Neglect

Out A area Neglect

Minor

7.3 Glass remain:

Neglect = 1/3d

Minor

20
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@ Specification :
NO | Item Criterion Level
7.4 Corner crack and medial crack:
The crack of
glass
X: The length of
Crack
Y: The width of
crack Sp
07 Minor
Z: The thickness
of crack v [NG]
[OoK}
D: terminal
length X Y Y4
=1/5a Crack can’t enter viewing area =1/2t
T: The thickness =1/5a Crack can’t exceed the half of 1/2t<Z =2t
of glass width of SP width of SP
A : The length of
glass
8.1 Backlight can’t work normally. Major
Backlight 8.2 Backlight doesn’t light or color is wrong. Major
08 elements
8.3 lllumination source flickers when lit. Major
9.1 pin type must match type in specification sheet Major
9.2 No short circuits in components on PCB or FPC Major
General 9.3Product packaging must the same as specified on
09 appearance Maior
packaging specification sheet. J
9.4 The folding and peeled off in polarizer are not
Major
acceptable
9.5 The PCB or FPC between B/L assembled distance
Major

(PCB or FPC) is =1.5mm

21
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4. RELIABILITY TEST

4.1 Reliability Test Condition

NO.

TEST ITEM

TEST CONDITION

1

High Temperature Storage Test

Keepin80 £2°C 96 hrs
Surrounding temperature, then storage at normal condition 4hrs

Low Temperature Storage Test

Keepin-30 x=2°C 96 hrs
Surrounding temperature, then storage at normal condition 4hrs

High Humidity Storage

Keep in +60°C/90%RH duration for 96 hrs

Surrounding temperature, then storage at normal condition 4hrs
(Excluding the polarizer)Or

Keep in +40°C/90%RH duration for 96 hrs

Surrounding temperature, then storage at normal condition 4hrs

Vibration Test

1. Sine wave 10~55HZ frequency (1 min)
2. The amplitude of vibration :1.5 mm
3. Each direction (XYZ) duration for 2 Hrs

ESD Test

Air Discharge: Contact Discharge:

Apply 6 KV with 5 times Apply 250V with 5

Discharge foreach polarity +/- times

polarity +/-

Temperature ambinace:15°C ~35C

Humidity relative:30%~60%

Energy Storage Capacitance(Cs+Cd):150pF £ 10%
Discharge Resistance(Rd):330 Q +10%

5. Discharge, mode of operation:

AwbdpeE

Single Discharge (time between successive discharges at least 1 s)

(Tolerance If the output voltage indication: =5%)

Temperature Cycling Test

-20°C — 25°C — 70C — 25C
(30mins) (5mins) (30mins) (5mins)
10 Cycle
Surrounding temperature then storage at normal condition 4T1rs

Vibration Test (Packaged)

1. Sine wave 10~55HZ frequency (1 min)
2. The amplitude of vibration :1.5 mm
3. Eachdirection (XYZ) duration for 2 Hrs

Drop Test (Packaged)

Packing Weight (Kg) Drop Height (cm)
0~45.4 122
45.4~90.8 76
90.8 ~ 454 61
Over 454 46

Drop direction : >¢3 comer /1 edges /6 sides etch 1times
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4. 2QUALITY ASSURANCE SYSTEM

Item Customer Sales R&D QA Manufacturin| - Product Purchase Inventory
g control control
Info > Survey
Y
i > Project evaluation
Marketing ~ . [ ey )
: L
Design NG Project VAlidation
‘L— Quote [¢ OK
—>  Contract
| y Design check \‘
Sample test <
Sample
Approval NG v
Verification
NG 7 OK
Sample approval OK
A
> Pilot run & Reliability test
Pilot NG ¢ ..
Run Verification
& vy OK
Mass Specification preparation
Product v
Mass production
OK \’ NG
Inspection
. A
Shi .
OuItD Shipment v
Shipout
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Quality Assurance Flow Chart

Item Customer Sales R&D QA Manufacturi| - Product Purchase Inventory
ng control control
Info > Claim i
i« Failure analysis
Analysis report

Sales

Service Corrective action
Tracking |«

QA 1. 1SO 9001 Maintenance Activities 2. Process improvement proposal

Acti.vity 3. Equipment calibration 4. Education And Training Activities

5. Standardization Management
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5. PRECAUTION RELATING PRODUCT HANDLING

5.1 SAFETY

5.1.1 Ifthe LCD panel breaks , be careful not to get the liquid crystal to touch your skin.
5.1.2 If the liquid crystal touches your skin or clothes , please wash it off imnmediately by
using soap and water.

5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2  Avoid static electricity which can damage the CMOS LSI—When working with the
module , be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4  The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the surface
of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

5.2.8  To control temperature and time of soldering is 280 + 10°C and 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM

5.3 STORAGE

5.3.1 Store the panel or module in a dark place where the temperature is 25°C + 5°C
and the humidity is below 65% RH.

5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.

5.4 TERMS OF WARRANTY

5.4.1 Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted responsibility
This product has been manufactured to your company'’s specification as a part for use
in your company’s general electronic products. It is guaranteed to perform according
to delivery specifications. For any other use apart from general electronic equipment,
we cannot take responsibility if the product is used in nuclear power control equipment,
aerospace equipment , fire and security systems or any other applications in which there
is a direct risk to human life and where extremely high levels of reliability are required.
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