Mar/2003

BATRON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

114

DOCUMENT NUMBER AND REVISION
VL-FS-BTHQ 22008VSS-05 REV. A
(BTHQ 22008VSS-SMN-LED- WHITE ( 2 DIES) BLUE MODE)

DOCUMENT TITLE:
SPECIFICATION
OF
LCD MODULE TYPE
CUSTOMER DATA MODUL
MODEL NUMBER BTHQ 22008VSS-05
CUSTOMER
APPROVAL
DATE
DEPARTMENT _ NAME SIGNATURE DATE
PREPARED BY PHILIP CHENG W oo Jo3 Jot
CHECKED BY LUMNYUAN | /, M Yugnd oo 3/0 B/Qf
APPROVED BY CYRUSCHEUNG | /- 2
(<o | 250k

DATA MODUL AG Landsberger Str. 322 80687 Minchen Tel.: 089/ 56017-0 Fax 089/ 56017-119 www.data-modul.de



BATR ON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

2/14
DOCUMENT REVISION HISTORY 1:
DOCUMENT DATE DESCRIPTION CHANGED | CHECKED
REVISION BY BY
FROM TO
A 2003.03.04 | First Release. PHILIP LU MIN
CHENG YUAN

DATA MODUL AG Landsberger Str. 322 80687 Minchen Tel.: 089/ 56017-0 Fax 089/ 56017-119 www.data-modul.de



BATR ON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

4.1
4.2

5.1
5.2
5.3

DATA MODUL AG Landsberger Str. 322 80687 Miinchen Tel.: 089/ 56017-0 Fax 089/ 56017-119

CONTENTS

GENERAL DESCRIPTION

MECHANICAL SPECIFICATIONS
INTERFACE SIGNALS

ABSOLUTE MAXIMUM RATINGS
ELECTRICAL MAXIMUM RATINGS (Ta=25°C)
ENVIRONMENTAL CONDITION
ELECTRICAL SPECIFICATIONS
TYPICAL ELECTRICAL CHARACTERISTICS
TIMING SPECIFICATIONS

TIMING DIAGRAM OF VDD AGAINST V0
CGROM CHARACETR CODE TABLE

APPENDIX — LED SPECIFICATION

Page No.

~N

(o¢]

11

12

13

www.data-modul.de

314



BATR ON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

4/14

Specification
of
LCD Module Type
Model No.: BTHQ 22008V SS-05

1. General Description

e 20 characters (5x8 dots) x 2 lines STN Negative Blue Transmissive Dot Matrix LCD module.
e Viewing Angle: 6 O’clock direction.

e Driving scheme: 1/16 Duty, 1/5 bias.

e SAMSUNG’ KS0070BP-00CC (Die form) LCD Controller & Driver or equivalent.

e SAMSUNG’ KS0065B-PCC (Die form) LCD Segment Driver or equivalent.

e White LEDOS backlight.

2. Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1

Parameter Specifications Unit
Outline dimensions 146.0(W) x 43.0(H) x 13.5 MAX.(D) mm
Effective viewing area | 123.0(W) x 23.0(H) mm
Display format 20 characters x 2 lines -
Character size 4.840(W) x 9.217(H) (5 x 8 dots) mm
Character spacing 1.160(W) x 0.536(H) mm
Character pitch 6.000(W) x 9.753(H) mm
Dot size 0.956(W) x 1.139(H) mm
Dot spacing 0.015(W) x 0.015(H) mm
Dot pitch 0.971(W) x 1.154(H) mm
Weight: Approx. 75 grams
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Figure 1: Outline Drawing
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Table 2
Pin No. Symbol Description
1 VSS Ground(0V).
2 VDD Power supply for logic (+5V)
3 VO Power supply for LCD driver
4 RS Register Select Input:
“High” for Data register (for read and write)
”Low” for Instruction register (for write),
Busy flag, address counter (for read)
5 R/W Read/Write signal:
” High” for Read mode.
“Low” for Write mode.
6 E Enable.
Start signal for data read /write.
7 DBO0 Data input/output (LSB)
8 DB1 Data input/output
9 DB2 Data input/output
10 DB3 Data input/output
11 DB4 Data input/output
12 DB5 Data input/output
13 DB6 Data input/output
14 DB7 Data input/output (MSB)
A LED(+) Anode of LED backlight.
K LED(-) Cathode of LED backlight.
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BATR ON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

4. Absolute Maximum Ratings

4.1 Electrical Maximum Ratings(Ta = 25 °C)

Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VDD - VSS -0.3 +7.0 \Y
Power Supply voltage (LCD drive) VLCD=VDD — V0 -0.3 +15.0 \4
Input voltage Vin -0.3 VDD +0.3 \Y
Note:

The modules may be destroyed if they are used beyond the absolute maximum ratings.

All voltage values are referenced to VSS = 0V.

4.2 Environmental Condition

Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg)
Min. Max. Min. Max.
Ambient Temperature 0°C +50°C | -10°C | +60°C |Dry
Humidity 95% max. RH for Ta < 40°C no condensation
< 95% RH for Ta > 40°C
Vibration (IEC 68-2-6) Frequency: 10 ~ 55 Hz 3 directions
cells must be mounted Amplitude: 0.75 mm
on a suitable connector | Duration: 20 cycles in each direction.
Shock (IEC 68-2-27) Pulse duration : 11 ms 3 directions
Half-sine pulse shape Peak acceleration: 981 m/s* = 100g
Number of shocks : 3 shocks in 3
mutually perpendicular axes.
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5. Electrical Specifications
5.1 Typical Electrical Characteristics
At Ta =25 °C, VDD = 5V15%, VSS=0V.
Table 5
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Supply voltage (Logic) VDD-VSS 4.75 5.0 5.25 \Y
Supply voltage (LCD) VLCD VDD =5.0V, 4.1 4.4 4.7 \Y
=VDD-V0 | Notel.
Input signal voltage Vi “H” level 2.2 - VDD \Y
for E,DBO-DB7,R/W,RS. | V. ” L level -0.3 - 0.6 \Y
Supply Current IDD Character mode, - 1.4 2.1 mA
(Logic & LCD) Note 1
Checker board - 1.9 2.9 mA
mode, Note 1
Supply Current (LCD) 10 Character mode, - 1.0 L.5 mA
Note 1
Checker board - 1.0 L.5 mA
mode, Note 1
Supply voltage of white | VLED Forward current 3.8 4.0 4.2 \Y
LEDOS backlight =40 mA
Number of LED
dies
=1x2
=2.
Note (1) :  There is tolerance in optimum LCD driving voltage during production and it will be within

the specified range.
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BATR ON BTHQ 22008VSS-SMN-LEDWhite (2 dies)

5.2 Timing Specifications

At Ta=0°C To +50 °C, VDD = +5V£5%, VSS = 0V.

Refer to Fig. 2, the bus timing diagram for write mode.

Table 6

Parameter Symbol Min. | Max. Unit Test pin
E cycle time tc 500 - ns E
E rise time tr - 25 ns E
E fall time tp - 25 ns E
E pulse width (High, Low) tw 220 - ns E
R/W and RS set-up time tsui 40 - ns R/W,RS
R/W and RS hold time tH1 10 - ns R/W, RS
Data set-up time tsu2 60 - ns DB0-DB7
Data hold time to 10 - ns DB0-DB7

Refer to Fig. 3, the bus timing diagram for read mode .
Table 7

Parameter Symbol Min. | Max. Unit Test pin
E cycle time tc 500 - ns E
E rise time tr - 25 ns E
E fall time tp - 25 ns E
E pulse width tw 220 - ns E
R/W and RS set-up time tsy 40 - ns R/W,RS
R/W and RS hold time tn 10 - ns R/W, RS
Data output delay time tp - 120 ns DB0-DB7
Data hold time tpH 20 - ns DB0-DB7
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Figure 2: The bus timing diagram for write mode
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Figure 3: The bus timing diagram for read mode .
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5.3 Timing Diagram of VDD against V0.

Power on sequence shall meet the requirement of Figure 4, the timing diagram of VDD against V0.

VDD

95%

LOGIC SUPPLY
VOLTAGE

oV VO
50ms(typical)

ov

LCD SUPPLY
VOLTAGE

Figure 4: Timing diagram of VDD against V0.
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7. APPENDIX - LED Specification

1. %5 ¥ ABSOLUTE MAXIMUM RATINGS
(% iE4 358, ¥ B ¥ Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

B " E i:) Xy
Item Symbel Conditions Rating Unit
* ERERE B
Absolute maximum forward current Ifm 50 mA
* Jkor 3R IR RIE M8 R If 1 msechkr,1/108 S 120 mA
Peak forward current P |1 msec Plus 10% Duty Cycle
HEAEE
Reverse Voltage Vr 1.0 \'
* RYE
Power dissipation Pd 150 mW
THERE e . .
Opelrating Temperature Range Topr 30~+70°C C
TR A0~ o o
Storage Temperature Range Tstg 40~+80°C C

* MTHEEHT25°C K, Ifm. [fp Al Pd M AKM ; SHEEER -072 mA/c(EHEH ), R -1.72 mA/c(jkh
WF ), HERRERE —1.5 mW/CERKNIABRTEATREIFRERAE HmRIfpH 60 %.
For operation above 25°C,The Ifm Ifp & Pd must be derated,the Curent derating is -0.72
mA/°c for DC drive and -1.72 mA/°c for Pulse drive,the Power dissipation is -1.5 mW/°c.
The product working current must not more than the 60 % of the Ifm or Ifp according
to the working temperature.

2. H, ¥4 ELECTRICAL-OPTICAL CHARACTERISTICS
(BRI, KB R E Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

Item symapol| i | Top | max. | Unit Condition
goﬁ;];?ﬁd Voltage vf 3.8 4.0 4.2 v If= 40 mA
ﬁﬁer?fijj;me Current Ir 30 mA Vr= 0.8 \
mPéefgaz\ljcﬂivave length AP nm If= 40 mA
gjﬁf&% Line Half width 427 nm | If= 40 mA

' ﬁujgrninance Lv 36 51 cd/m?| If= 40 mA

*FEERE ONNBEENFHE, RERAELE ME—R/DT1.5(F K 2.0). ®
FHABM-7REEFEXNE, WEXEs 5 mm.

The luminance is the average value of 9 points, and
The Lvmax./Lvmin. is less than 1.5 Typical (max 2.0 ).
The measurement instrument is BM-7 luminance
Colorimeter.The caperture is ¢ 5 mm.

._@
|
|
|
|
i
|
|
|
@
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R AR TR v
Colour Coordinate see the chart: 0360
Rank B1 Limiting Region Rank B2 Limiting Region 0.340.
0.287(0.283(0.330|0.330|0.296|0.287|0.330|0.330 0.320 R1
0.29570.305/0.360|0.339|0.276|0.295|0.339|0.318

0.300 B2

o BERIREQE0.01
FHBREROEELIRAEEB REAEER2 K
3. STATIC ELECTRICITY AND SURGE 0253 260 0250 0300 0310 0320 0330 0340

0.280

* Static electricity and surge will damage the LEDs. It is recommended to use a wrist
band or anti-electrostatic glove when handling the LEDs.

* All devices, equipment and machinery must be properly grounded.

* When inspecting own final products on which LEDs were mounted, it is recommended to
check also whether the mounted LEDs are damaged by static electricity or not. It is easy
to find static-dimaged LEDs by light emission test at lower current (below ImA is
recommended). Damaged LEDs will show some unusual characteristics such as leak

current remarkably increases, starting forward voltage becomes lower, or the LEDs get
unlighted at the low current. :

4. RECOMMEND CONNECTION OF STATIC—ELECTRICITY RESISTANCE
* This circuit diagram is a common ESD protection circuit for all
super bright blue,white and green color LED backlight application.

oA B

P
L)

Protective Diode

5. LED ELECTRICAL CHARACTERISTICS

M ERSR-FERE @  EREf-Eraisk
Forward Current VS. Ambient Temperrature Forward Current VS. Forward Voltage

50
40
40 'E /
- L~
=} g< 30
g~ R
- < 30 [ SR
B E _UE
°x ga= 20
L-I Eisy
£ 20 EE
z B S
= :
=M 10
0
. 0 1 2 3 4-
0

-30 .0 25 50 80 100
RERE Ta(*c)

Ambient Temperature

EHBE vi(v)

Forward Voltage
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