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VARITRONIX LIMITED 
                       

 
Specification 

of 
LCD Module Type 

Model No.: COG-VLGEM1277-01 
 

1. General Description 
• 240 x 64 dots, STN, Negative, Blue, Transmissive LCD module.  
• Viewing angle: 12 o’clock.  
• Driving scheme: 1/64 duty, 1/9 bias. 
• ‘EPSON’ S1D15721D00B000 (COG) a single chip MLS driver for dot matrix LCD or 

equivalent. 
• Logic voltage: 3.3V. 
• FPC connection. 
• White LED02 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 126.0(W) x 195.9(H) x 8.1(D)  
(Include FPC and LCD end-seal, exclude Connector of backlight) mm

Viewing area 102.40(W) x 30.22(H) mm
Active area 98.38(W) x 26.22(H) mm

Display format 240 x 64 dots
Dot size 0.39(W) x 0.39(H) mm

Dot spacing 0.02(W) x 0.02(H) mm
Dot pitch 0.41(W) x 0.41(H) mm
Weight Approx: 52 gram



 
VL-FS-COG-VLGEM1277-01 REV.B 

(COG-VLGEM1277-01) 

FEB/2009 

PAGE 5 OF 37 
              

4V
@

10
5m

A

TB
D

W
H

IT
E

N
IC

H
IA

 L
ED

 (7
pc

s)

M
A

X
TY

P.
M

IN

C
A

P2
+

N
C

C
A

P1
-

C
A

P2
-

1 12

R
ES

ET
3

2 13C
S

14

V
2

V
1

V
3

16SC
L

4 15A
0

6
5

17SI

N
C

C
A

P3
+

V
C

M
V

1
N

C

8
7 18V
D

D

19V
SS

10
9

V
O

U
T

20
21

2
1

M
V

2
A

K

11 22

C
A

P1
+

℃
 to

 +
85

℃
-4

0
ST

O
R

A
G

E 
TE

M
PE

RA
TU

RE
B

A
C

K
LI

G
H

T

(O
N

 B
A

C
K

LI
G

H
T 

SU
RF

A
CE

)
LU

M
IN

A
N

CE
 (c

d/
m

2)
D

R
IV

IN
G

 V
O

LT
A

G
E

W
A

V
EL

EN
G

TH
C

O
LO

R
TY

PE

O
PE

R
A

TI
O

N
 T

EM
PE

RA
TU

RE
LC

D
 V

O
LT

A
G

E
LC

D
 C

O
N

TR
O

LL
ER

M
U

X
 R

A
TI

O
 A

N
D

 B
IA

S 
RA

TI
O

V
IE

W
IN

G
 A

N
G

LE
D

IS
PL

A
Y

 R
ES

O
LU

TI
O

N
D

IS
PL

A
Y

 T
Y

PE

1/
64

 D
U

TY
, 1

/9
 B

IA
S

12
 O

'C
LO

CK
24

0 
X

 6
4 

D
O

TS
ST

N
, T

R
A

N
SM

IS
SI

V
E,

 -V
E,

 B
LU

E

-3
0

3.
3V

S1
D

15
72

1

 to
 +

80
℃

℃

TB
D

TB
D

TB
D

 
Figure 1: Module specification
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Figure 2: Block diagram 
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3.   Interface signals 

Table 2(a): Pin assignment 
 

Pin No. Symbol Description 

1 RESET
______________

 
When the RESET

______________

 is LOW, initializations is achieved.  
Resetting operation is done on the level of the RESET

______________

 signal. 

2 CS
_______

 

A chip select signal.  
When CS

______

=LOW, signals are active, and data/command input/output are enabled. 
When CS

______

= HIGH, the data bus is caused to high impedance. 
3 NC No connection. 

4 A0 

Normally, the least significant bit MPU address bus is connected to distinguish 
between data and command. 
A0 = HIGH: indicates that D0 to D7 are display data or command parameters. 
A0 = LOW: indicates that D0 to D7 are control commands. 

5 SCL Serial clock input. 
6 SI Serial data input. 
7 VDD Connect to system MPU power supply pin VCC. 
8 VSS Ground (0V). 
9 VOUT Output pin for step-up. Connect the capacitor between this pin and VDD2. 

10 CAP3+ Pin connected to the positive side of the step-up capacitor. 
Connect the capacitor between this pin and CAP1- pin. 

11 CAP1+ Pin connected to the positive side of the step-up capacitor. 
Connect the capacitor between this pin and CAP1- pin. 

12 CAP1- Pin connected to the negative side of the step-up capacitor. 
Connect the capacitor between this pin and CAP1+ pin. 

13 CAP2- Pin connected to the negative side of the step-up capacitor. 
Connect the capacitor between this pin and CAP2+ pin. 

14 CAP2+ Pin connected to the positive side of the step-up capacitor. 
Connect the capacitor between this pin and CAP2- pin. 

15 V1 
16 V2 
17 V3 
18 VC 
19 MV1 

22 MV2 

A liquid crystal drive multi-level power supply. The voltages determined by the 
liquid crystal cell are impedance-converted by resistive divider and operational 
amplifier for application. The following order must be maintained: 
V3≧V2≧V1≧VC≧MV1≧MV2≧VSS. 
MV3 is short circuited with VSS inside the IC chips. Master operation: When 
power supply is turned on, the following voltage is applied to each pin by the 
built-in power supply circuit.  

20, 21 NC No connection. 
 

Table 2(b): Pin assignment for CN1 
Pin No. Symbol Description 

1 A Anode of backlight input. 
2 K Cathode of backlight input. 
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4.   Absolute Maximum Ratings 
4.1  Electrical Maximum Ratings – for IC Only 

 
Table 3 

 
Parameter Symbol Min. Max. Unit

Power voltage (VDD) VDD -0.3 +6.0 V 
Power voltage (VDD2) VDD2 VDD +6.0 V 
Power voltage (VDI) (requires external input) VDI -0.3 +3.6 V 
Power voltage (V3, VOUT) V3, VOUT -0.3 18.0 V 
Power voltage (V2, V1, VC, MV1, MV2) V2, V1, VC, MV1, MV2 -0.3 V3 V 
Input voltage Vin -0.3 VDD+0.3 V 
Output voltage Vo -0.3 VDD+0.3 V 

Notes: 1. Always keep the voltages of V3, V2, V1, VC, MV1 and MV2 in the following condition:   
V3≧V2≧V1≧VC≧MV1≧MV2≧VSS. When inputting these voltages from outside, bring 

them to the high impedance status during resetting by RES
_________

 pin and input voltages that 
satisfy the above condition after releasing the reset. 

2. For voltage of VOUT, always keep VOUT ≥ VDD2. When inputting VOUT from outside, 
bring it to the high impedance status during resetting by RES

_________

 pin and input a voltage that 
satisfies VOUT ≥ V3+0.2V after releasing the reset. 

3. If the LSI has been used in excess of the absolute maximum rating, it may be subjected to 
permanent breakdown. So in the normal operation, the LSI preferred to be used under the 
condition of electrical characteristics. If this condition is not met, LSI operation error may 
occur and LSI reliability may be deteriorated. 

4. All voltage values are referenced to VSS= 0V unless otherwise specified. 

 
Figure 3 
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4.2  Environmental Conditions 

Table 4 
 

Operating  
temperature 

(Topr) 

Storage 
temperature 

(Tstg)  
(Note 1) 

 
Item 

 
Min. Max. Min. Max. 

 
Remark 

 

Ambient temperature -30°C +80°C -40°C +85°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/s2 = 100g 

Number of shocks: 3 shocks in 3 mutually perpendicular axes. 
3 directions 

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

 



 
VL-FS-COG-VLGEM1277-01 REV.B 

(COG-VLGEM1277-01) 

FEB/2009 

PAGE 10 OF 37 
              

5.   Electrical Specifications 
5.1   Typical Electrical Characteristics 

  At Ta = 25 °C, VDD = 3.3V±5%, VSS=0V. 
Table 5 

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage (logic) VDD-VSS  3.14 3.3 3.47 V 

Ta = -30 °C, 
VDD = 3.3V, Note 1 - 10.4 - V 

Ta = +25 °C, 
VDD =3.3V, Note 1 9.5 10.0 10.5 V Supply voltage (LCD) 

(built-in) V3-VSS 

Ta = +80 °C, 
VDD =3.3V, Note 1 - 9.0 - V 

Low-level input voltage VILC Note 2 VSS - 0.2xVDD V 
High-level input voltage VIHC Note 2 0.8xVDD - VDD V 

Character mode - 0.7 1.1 mASupply current 
(logic & LCD) IDD Checker board 

mode - 0.9 1.4 mA

Supply voltage of White 
LED02 backlight VLED 3.8 4.0 4.2 V 

Luminance of backlight 
(on the backlight surface)  550 800 - cd/m2

Luminance on display 
surface  

Forward current 
= 105mA  
 
Number of LED 
dies= 7 - 60 - cd/m2

Lifetime of the LEDs  25degree, 60%RH, 
105mA (15mA /led) 40000 hrs 

Note 1:  There is tolerance in optimum LCD driving voltage during production and it will be within 
the specified range. 

Note 2: A0, SCL, SI, CS
______

 and RESET
____________

. 
 

5.2   Timing Specifications  
5.2.1 Reset input timing  

At Ta = -30°C to +80°C, VDD = +3.3V±5%, VSS = 0V. 
Table 6 

 

 
Figure 4: Reset input timing 
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5.2.2 Serial Interface 

At Ta = -30°C to +80°C, VDD = +3.3V±5%, VSS = 0V. 
Table 7 

 

 

 

 

 
Figure 5: Serial Interface Timing 
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5.2.3 Temperature Sensor Measuring Timing 

At Ta = -30°C to +80°C, VDD = +3.3V±5%, VSS = 0V. 
 

Table 8 

 

 
Figure 6: Temperature sensor measuring timing 
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6.  LCD Specifications 

 
Figure 7: LCD drawing 1 
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Figure 8: LCD drawing 2 
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Figure 9: LCD drawing 3 
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Figure 10: LCD drawing 4 
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Figure 11: LCD drawing 5 
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Figure 12: LCD drawing 6 
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Figure 13: LCD drawing 7 



 
VL-FS-COG-VLGEM1277-01 REV.B 

(COG-VLGEM1277-01) 

FEB/2009 

PAGE 20 OF 37 
              

 

Figure 14: LCD drawing 8 
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7.   Electro-Optical Characteristics 

 
Table 9 

 
Value Item Symbol Temp.

°C Min. Typ. Max. Unit Condition 

Driving voltage Vop +25 - 10.5 - V Vop= optimum voltage 

Ton - 170 250 
Response time 

Toff 
+25 

- 150 220 
msec Vop= Optimum voltage 

θ = 0°, φ = 0° 

θ1(6 o’clock) 7 15 - 
θ2(12 o’clock) 20 28 - 

φ = 0° 

φ1(3 o’clock) 27 34 - 

Optimum 
viewing area 

Cr ≥ 4 
φ2(9 o’clock) 

+25 

25 33 - 

 
DEG

θ = 0° 

Vop= Optimum
voltage 

(Remark 1) 

Contrast ratio Cr +25 5 6 -  
- 

Vop = Optimum voltage
θ = 0°, φ = 0° 

Remark 1: Due to hardware limitation, the maximum measurable angle is 50 O. 
 
7.1  Optical Characteristics Definition 

a.) Viewing Angle 
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b.) Contrast Ratio 
B1 = segments luminance in case of non-selected waveform 
B2 = segments luminance in case of selected waveform  
 
 
 
 
 
 
 
c.) Response Time 
 

 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

risel time 
Lum

inance 

Non-selected 
condition  

Selected 
Condition 

100 %
 

10 %
 

Ton 

fall time 
Toff 

90 %
 

100% 

B1 

selected 
condition  

Contrast Ratio is defined by Cr = B2/B1 

Select waveform 
 
Non-select waveform

B2 

Lum
inance

Vop 

Non-selected dot Selected dot 
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8.  LCD Cosmetic Conditions 
     
  Refer to VL-QUA-012B. 
     
  Note: LCD size of the product is middle. 
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9.  Remark 

 
“Varitronix Limited reserves the right to change this specification.” 
Tel: (852) 2197-6000.  
Fax: (852) 2343-9555. 
URL:http://www.varitronix.com 

- END - 




