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Specification 

of 

LCD Module Type 

Item No.: BTHQ 42005VSS-35 

 

1. General Description 

 

•  20 characters (5 x 8 dots) x 4 line FSTN Positive Black&White Transflective LCD Character Module. 

•  Viewing Angle: 6 O’clock. 

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

•  ‘SITRONIX’ ST7066U-0A-B (Die form) LCD Controller & Driver or equivalent. 

•  ‘SITRONIX’ ST7065C (Die form) LCD Segment Drivers or equivalent. 

•  White LED05 backlight. 

•  “RoHS” compliance. 

  

 

2.   Mechanical Specifications 

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

 

Table 1 

Parameter Specifications Unit 

Outline dimensions 98.0(W) x 60.0(H) x 14.0 MAX.(D) mm 

Viewing area 76.0(W) x 25.2(H) mm 

Active area 70.35(W) x 20.74(H) mm 

Display format 20 characters x 4 lines - 

Character size 2.90(W) x 4.697(H) (5 x 8 dots) mm 

Character spacing 0.65(W) x 0.65(H) mm 

Character pitch 3.55(W) x 5.347(H)  mm 

Dot size 0.568(W) x 0.574(H) mm 

Dot spacing 0.015(W) x 0.015(H) mm 

Dot pitch 0.583(W) x 0.589(H) mm 

Weight Approx. 72 grams 
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Figure 1: Module Specification 
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3.  Interface signals 

 

Table 2: Pin assignment 

 

Pin No. Symbol Description 

1 VSS Ground (0V) 

2 VDD Power supply for logic (+5V) 

3 V0 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 DB0 Four low order bi-directional tristate data bus pins.  

Used for data transfer and receive between the MPU and the 

ST7066U. 

These pins are not used during 4-bit operation. 

8 DB1 

9 DB2 

10 DB3 

11 DB4 Four high order bi-directional tristate data bus pins.  

Used for data transfer and receive between the MPU and the 

ST7066U. 

DB7 can be used as a busy flag. 

12 DB5 

13 DB6 

14 DB7 

15 LED(+) Anode of LED backlight. 

16 LED(-) Cathode of LED backlight. 
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4.   Absolute Maximum Ratings 

4.1  Electrical Maximum Ratings – for IC Only (At Ta = 25°°°°C) 
 

Table 3 

 

Parameter Symbol Min. Max. Unit 

Power Supply voltage (Logic) VDD – VSS -0.3 +7.0 V 

Power Supply voltage  

(LCD drive) 

VLCD 

=VDD- V0 

-0.3 +10.0 V 

Input voltage Vin -0.3 VDD+0.3 V 

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 

 

 

Item 

 

Operating 

Temperature 

(Topr) 

Storage 

Temperature 

(Tstg) 

(Note 1) 

 

Remark 

 

Min. Max. Min. Max. 

Ambient Temperature 0°C +50°C -10°C +60°C Dry 

Humidity (Note 1) 90% max. RH for Ta ≤ 40°C 

<50%RH for 40°C < Ta ≤ Maximum 

operating temperature 

no condensation 

Vibration (IEC 68-2-6) 

cells must be mounted 

on a suitable connector 

Frequency: 10 ∼ 55 Hz 

Amplitude: 0.75 mm 

Duration: 20 cycles in each direction. 

3 directions 

Shock (IEC 68-2-27) 

Half-sine pulse shape 

Pulse duration: 11 ms 

Peak acceleration: 981 m/s
2 
= 100 g 

Number of shocks: 3 shocks in 3 

mutually perpendicular axes. 

3 directions 

   

Note 1: Product cannot sustain at extreme storage conditions for long time. 
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5. Electrical Specifications

5.1  Typical Electrical Characteristics 

At Ta = 25 °C, VDD = 5V±5%, VSS=0V.

Table 5 

Parameter Symbol Conditions Min. Typ. Max. Unit 

Supply voltage (Logic) VDD-VSS 4.75 5.0 5.25 V 

Supply voltage (LCD) VLCD 

=VDD-V0 
Ta= 0°C, VDD = 5V,

Character mode, Note1 
- 4.8 - V 

Ta=+25°C, VDD=5V,

Character mode, Note1 
4.3 4.6 4.9 V 

Ta=+50°C, VDD=5V,

Character mode, Note1 
- 4.3 - V 

Input signal voltage 

for E,DB0-DB7, R/W
____

,RS. 

VIH “H” level 0.7VDD - VDD V 

VIL “L” level -0.3 - 0.6 V 

Supply Current 

(Logic & LCD) 

IDD VDD = 5V, 

Character mode 
- 1.0 1.5 mA 

VDD = 5V,Note1 

Checkerboard mode 
- 1.2 1.8 mA 

Supply Current (LCD) ILCD VDD = 5V, Note1 

Character mode 
- 0.2 0.3 mA 

VDD = 5V, Note1 

Checkerboard mode 
- 0.2 0.3 mA 

Supply voltage of white 

LED05 backlight 

VLED Forward current 

= 30mA(Note 2) 

Number of LED chips 

= 1 x 2=2(dies). 

3.8 4.0 4.2 V 

Luminance  

(on LCD surface) 30 56 - cd/m2 

Note 1: There is tolerance in optimum LCD driving voltage during production. Minimum and maximum LCD 

driving voltages indicate the range of optimum LCD driving voltage shift due to production tolerance. 

Please adjust LCD driving voltage manually to obtain the best module performance. 

Note 2:The backlight is recommended to be driven at constant current 30 mA , otherwise maybe cause 

luminance and color to shift or damage the LED. 

Note 3: Do not display a fixed pattern for more than 30 min. because it may cause image sticking due to LCD 

characteristics. It is recommended to change display pattern frequently. If customer must fix display pattern 

on the screen, please consider to Activate screen saver. 

Note 4: Backlight temperature & current curve: 
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5.2   Timing Specifications  

At Ta =+25°C, VDD = +5V±5%, VSS = 0V. 

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

Table 6 

Symbol Parameter Test Condition Min. Max. Unit 

TC Enable Cycle Time Pin E 1200 - ns 

TPW Enable Pulse Width Pin E 140 - ns 

TR,TF Enable Rise/Fall Time Pin E - 25 ns 

TAS Address Setup Time Pins: RS, R/W
____

, E 0 - ns 

TAH Address Hold Time Pins: RS. R/W
____

, E 10 - ns 

TDSW Data Setup Time Pins: DB0-DB7 40 - ns 

TH Data Hold Time  Pins: DB0-DB7 10 - ns 

 

 

 

 

Figure 2: Write Mode Timing Diagram 
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Refer to Fig. 3, the bus timing diagram for read mode. 

 

Table 7 

Symbol Parameter Test Condition Min. Max. Unit 

TC Enable Cycle Time Pin E 1200 - ns 

TPW Enable Pulse Width Pin E 140 - ns 

TR,TF Enable Rise/Fall Time Pin E - 25 ns 

TAS Address Setup Time Pins: RS, R/W
____

,E 0 - ns 

TAH Address Hold Time Pins: RS. R/W
____

,E 10 - ns 

TDDR Data Setup Time Pins: DB0-DB7 - 100 ns 

TH Data Hold Time  Pins: DB0-DB7 10 - ns 

 

 

 

 

Figure 3: Read Mode Timing Diagram
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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. 

 

 

Figure 4: Timing Diagram of VDD Against V0. 
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5.4  Character Generator ROM (ST7066-0A) 
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5.5  Initializing by Instruction 

5.5.1  8-bit Interface 
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5.5.2  

4-bit Interface 
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6.  Reliability Conditions 

Table 8 

Test items Test Condition Sample Qty. Sample No. 

Temperature 

shock 

Low storage temperature (-10°C)/1hrs To High storage 

temperature (+60°C)/1hrs, Total 32cycles 
10PCS 1#~10# 

Low temperature 

operating 
Low operating temperature (0°C) Operating 240hrs 10PCS 11#~20# 

High 

temperature 

operating 
High temperature (+50°C) operating 240hrs 10PCS 21#~30# 

HTHH operating 40°C, 93%RH, operating 240hrs 10PCS 31#~40# 

Temperature 

cycling 

Operating 

Low operating temperature ( 0°C)/1hr To High 

temperature (+50°C)/1hr 2.5hrs per cycle 

Total 60 cycles. Operating 

10PCS 41#~50# 

Vibration test D=1.5mm;F=10~50Hz; 20 cycles, 2hrs;X/Y/Z directions 10PCS 51#~60# 

ESD Test 

150pF,330 Ohm; Air :±10KV,10mm distance; contact: 

±6KV. 

Only for display area, if display can resume after 

program was reset﹐it’s OK 

5+5PCS 51#~60# 

Low temperature 

storage 
Low temperature (-10°C) storage 240hour 10PCS 51#~60# 
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7.  LCD Cosmetic Conditions 

    a.) Reference document follow VL-QUA-012A. 

    b.) LCD size of the product is small. 
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8.  Packing Removal and Handing Requirement 
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A L L  T E C H N O LO G I E S .  A L L  CO M P E T E N C I E S .  O N E  S P E C I A L I S T.  

DATA MODUL AG  

Landsberger Straße 322 
DE-80687 Munich 
Phone: +49-89-56017-0 

DATA MODUL WEIKERSHEIM GMBH  

Lindenstraße 8  
DE-97990 Weikersheim 
Phone: +49-7934-101-0
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