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3.0 General specification 

Display format: Characters 2 x 16 COG 

Character size: 5 x 8 

Character size: 2.95mm x 5.55mm 

View area: 61.0mm x 15.7mm 

Active area: 56.20mm x 11.6mm 

General dimensions: 68.6mm x 27.7mm 

Controller/Driver: NT7605 or equivalent 

Microprocessor interface: Parallel (Connection: Pinning) 

Driving Method : 1/16 duty, 1/5 bias 

 

Y : Yellow Green (STN)
G : Grey (STN)
B : Black & White (FSTN)
N : Negative (FSTN) Blue ( Single Retardation )
U : Negative (FSTN) Black/White ( Double Retardation )
S : Negative (STN)

00 - STANDARD SPECIFICATION MODEL
REFER TO FACTORY FOR OTHER VERSIONS. TERMS AND CONDITIONS APPLY

BACKLIGHT TERMINAL

SEMI - CUSTOMISE (MINOR CHANGES FROM STANDARD MODEL)

FOR BACKLIGHT REVERSE CONNECTION ONLY

N : Normal Temperature ( -0°C to +50°C ), where storage temperature is (-20°C to +70°C)

OPERATING TEMPERATURE

VIEWING ANGLE
T : Top view ( 12 O'clock )
B : Bottom view ( 6 O'clock )

MODEL NUMBER

MODULE VERSION
SERIES NUMBER FOR THIS STANDARD SPECIFICATION

LCD MODE

L : Bottom Led Backlight (Yellow Green)
R : Bottom Led Backligt (Red)
A : Side Led Backlight (Amber)
B : Side Led Backlight (Blue)

STD. CHARACTER : No. of line followed by no. of character

BACKLIGHT MODE

W : Side Led Backlight (White)
N : No Backlight

C R2 1 6 2 1 x 0 0

IF NON-REVERSE PRODUCT (STANDARD DEFAULT), THIS SUFFIX IS BLANK.

SERIES NUMBER FOR THIS STANDARD SPECIFICATION

xxx

W : Wide Temperature ( -20°C to +70°C ), where storage temperature is (-30°C to +80°C)
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4.0 Absolute maximum rating (at Vss = 0V, ambient temperature = 25°C) 

NO ITEM SIMBOL MIN MAX UNIT 
1. Power Supply voltage (Logic) VDD  -0.3 7 V 
3. Operating Temperature Top Refer page 3 C 
4. Storage Temperature Tst Refer page 3 C 

 
5.0 Electrical characteristics 

 
NO ITEM SYMBOL CONDITION MIN TYP MAX UNIT 

1. 
Power Supply 
voltage (Logic) 

VDD  - 3.0 5.0 5.2 V 

2. 
Power Supply 
voltage (VLCD) 

VDD-V5 25C 5.0±5% V 

mA 
3. Current Supply IDD VDD =  5V - 1.2 1.5 

 
 
5.1 Backlight Options 

 
FORWARD VOLTAGE 

(V) 
FORWARD CURRENT 

(mA) NO COLOR 
Min Typ. Max Min Typ. Max 

MIN 
BRIGHTNESS 

(cd/m2) * 

1. Yellow Green - 4.1 - - 20 40 3 
 
*Note :  1. Brightness measured at backlight surface. 
  2. On LCD surface, brightness is only about 10% to 15% of backlight brightness. 
  3. Lifetime of backlight: For YG = 50K hrs.  
 
6.0 Environmental requirements 

 
NO ITEM CONDITION 

1. Operating 
Temperature 

Refer page 3 

2. Storage Temperature Refer page 3 
3. Operating Humidity 5% to 95%RH 
4. Cycle Test 0 C @ 30 min to 50 C @ 30min for 1 cycle 

run for 10 cycles 
5. Lifetime 50000 HOURS (excluding backlight) 

 
Note: The background on LCD has the possibility to be changed in different temperature range. 
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7.0 LCD specification 
 
7.1 Electro-optical characteristics (at ambient temperature = 25°C) 
 

LCD TYPE 
UNIT

NO ITEM SYMBOL CONDITION STN 
YG 

STN 
GREY 

STN 
-VE 

BLUE 

FSTN 
+VE 
B/W 

FSTN 
–VE 

BLUE 

FSTN 
-VE 

TRUE 
B/W 

REF. 

1 
Operating 
Voltage 
(Volt) 

VLCD  = 0 
Cr = max 

5.0 ± 5% 7.1.1 

 x 1 +25 +20 +35 +25 +35 +35 

 x 2 -25 -20 -35 -25 -35 -40 

 y 1 -30 -25 -35 -30 -35 -35 
2 

Viewing 
Angle 
(Deg) 

 y 2 

CR  2 
VLCD = 5.0V 

+30 +25 +35 +30 +35 +35 

7.1.2 

3 
Contrast 

Ratio 
CR  = 00 

VLCD =5.0V 
3.0 2.3 6.0 3.0 6.0 20 7.1.3 

Rise 
Time 
(Tr) 

 = 00 200 

4 
Response 

Time 
(msec) Decay 

Time 
(Td) 

 = 00 250 

7.1.4 

 
Note:  

1. Viewing angle data is based on bottom view product by default. Should it be a 
top view product, values are then swap. 

2. Contrast ratio is based on typical data when using white colour as backlight. 
3. Equipment  Used Eldim; Ez Contrast 120R , Spot Size =  2mm 
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NO CHARACTERISTICS DEFINITIONS 
 
7.1.1 

 
Definition of Operating 
Voltage (VLCD) 
 

 
 
 
         VLCD 
 
 
 
  
  
                                         1/F 
 
VLCD : Operating Voltage 
F : Frame Frequency 
 

 
7.1.2 

 
Definition of Viewing 
Angle 
 

 
 TOP 
 
                                               REAR 
 
 
LEFT                                                                                 RIGHT 
 
 
                     FRONT 
                                             
                                 BOTTOM 
 
 
 
                
 
                                REAR (y2) 
 
 
 
 
 
LEFT(x2)                                                        RIGHT(x1) 
 
 
 
 
                             

                                   FRONT (y1) 
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7.1.3 

 
Definition of Contrast 
Ratio 
 

 
 
   NON-SELECT WAVE
 
BRIGHTNESS (%) 
    SELECT WAVE 
     
 
         
 

            b 
 
               a  
 
              
                                                                  OPERATION VOLTAGE
               
 
 
 
Contrast Ratio = Brightness of non-selected state (b) 
                 Brightness of selected state (a) 
 
Conditions 
 
 (a) Operating Voltage: VLCD 
 (b) Temperature: 25°C 
 (c) Viewing Angle,  = 0o 
 
 

 
7.1.4 

 
Response Time 

 
Luminance  
    (%) 
 
            90 
 
 
 
            10 
 
                                                                     
 
 
Tr: Measured between 10% and 90% of LCD segment 
maximum response with VON. 
 
Td: With voltage switches to zero and the instant LCD 
segment reaches 10% of its maximum response. 
 
 
 

Td Tr
Time
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8.0 Interface 
 
 

Pin No. Symbol Function 

1 GND Ground 

2 VDD Logic power supply 

3 NC No Connection 

4 RS Register select input 

5 R/W Read and write input 

6 E Read/Write start signal  

7 DB0 Data input 

8 DB1 Data input 

9 DB2 Data input 

10 DB3 Data input 

11 DB4 Data input 

12 DB5 Data input 

13 DB6 Data input 

14 DB7 Data input 
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9.0 Timing characteristics / Timing diagrams 
 

9.1 Read Timing Signal 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
CRYSTAL CLEAR TECHNOLOGY SDN. BHD.  

   Spec. No: C216x21xxx00 REV 3.0 
  

 10

9.2 Write Timing Signal 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
CRYSTAL CLEAR TECHNOLOGY SDN. BHD.  

   Spec. No: C216x21xxx00 REV 3.0 
  

 11

9.3 Interface with 8-bit MPU 
 

 
 
 

9.4 Interface with 4-bit MPU 
 

 
 
 
10. Application Block Diagram/Circuit 
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11. Instructions 
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11.2 Character Generator ROM (NT7605) 
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12.0 LCD Module Initialization Flow 

12.1 8-bit interface 
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12.2 4-bit interface 
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13.4 ZONE DEFINITION 
 
 
 
 
 
 
 
 
 
 
 

Black Spot, White Spot and Foreign Material 
 

Defect 
Category 

Defect Description Criterion Drawing Specification 

 
Zone / Acceptable No. 

Dimension A B C 

D < 0.10mm NC NC NC 

0.10<D < 0.20mm 3 3 NC 

0.20 < D < 0.30mm 1 2 NC 

D > 0.30 mm 0 0 NC 

NC: No count 

Black Spot, 
White Spot 
and Foreign 
Material 

Black Spot, White 
Spot and Foreign 
Material 

D: Mean Diameter of Defect  

 
 

 

Line Shape and Scratches 
 

Defect 
Category 

Defect Description Criterion Drawing Specification 

 
Zone /Dimension Acceptable No. 

X Y A B C 
- <0.01mm

 
NC NC NC 

< 2 mm
 

< 0.02mm
 

1 1 NC 

<1 mm
 

< 0.0 2mm
 

1 2 NC 

Line shape 
and scratches 

Line shape and 
scratches 

 

 

 

Pin Hole 
 

Defect 
Category 

Defect Description Criterion Drawing Specification 

Pin Hole Pin hole / void at 
light up segment 

D < 0.20mm within 1 part/segment
 

 
 
 
 
 
 

 

A 

B 

D = (A + B)/2 

A 

B 

D = (A + B)/2 

EFFECTIVE VIEWING AREA 
ZONE A 
 
ZONE B 
(Outside Viewing Area) 
 
ZONE C 
(Sealing Area) 
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Polarizer Bubble/Foreign Material 
 

Defect 
Category 

Defect Description Criterion Drawing Specification 

 
Zone / Acceptable No. 

Dimension A B C 

D ≤ 0.15mm NC NC NC 

0.15 < D ≤ 0.30mm 3 5 NC 

0.30 < D ≤ 0.50mm 2 3 NC 

0.50 < D ≤ 1.0mm 0 1 NC 

NC: No count 

D: Mean Diameter of Defect  

 Polarizer bubble / 
Foreign material 

Accept - if air bubble at the seal area does 
not propagate into effective viewing area 

 

 
Note: Total defects shall not exceed five 

 
 
 
 
 
 
 

A 

B 

D = (A + B)/2 
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MECHANICAL
SPECIFICATION

NOTE :
1. The tolerance once classified is ±0.3mm.
2. All dimensions in milimeters.
3. LCD : STN, transflective, positive,yellow green
              Viewing angle : 6 o'clock
              Duty cycle : 1/16, bias : 1/5 bias
              Vlcd : 5.0V
4. Backlight : Side led backlight, 4 pcs, yellow green
               Vf = 4.1V (typ), if If = 10.2mA (typ)
5. Driver : NT7605
6. Operating temperature = 0°C to +50°C
    Storage temperature = -20°C to +70°C

1

H
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