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VARITRONIX LIMITED 
                       

 
Preliminary Specification 

of 
LCD Module Type 

Model No.: COG-T280M6080-01 
 

1. General Description 
• 2.8", 240 x 320 dots, normally black, transflective, mono TFT LCD module. 
•        Anti-glare front polarizer. 
•       Viewing angle: 12 o’clock. 
•       Driving IC:’RENESAS’ R61505U1 or equivalent liquid crystal controller driver for a-Si TFT panel. 
•       80-system 8-bit interface or clock synchronous serial interface. 
•        Supply voltage (logic regulator & interface I/O), VCC: 2.8V(Typ.). 
•       FPC connection. 
•       White LED 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 51.20(W) x 69.40(H) x 3.30(D) 
(Exclude FPC, component area & bending area.) mm 

Active area 43.20(W) x 57.60(H) mm 
Display format 240 x 320 dots Mono TFT 

240x320 
Dot pitch 0.18(W) x 0.18(H) mm 

Weight TBD grams 
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Figure 1: Module Specification  



 
VL-PS-COG-T280M6080-01 REV. A 

(COG-T280M6080-01) 

FEB/2008 

PAGE 6 OF 18 
               

COG-T280M6080-01

2.8" MONO TFT LCD DISPLAY

240 x 320 DOTS

24
0 

x 
3

160
160

'RENESAS'
R61505U1

(COG)

 A SINGLE CHIP LIQUID 
CRYSTAL 

CONTROLLER DRIVER 
LSI FOR 

a-Si TFT PANEL

OR EQUIVALENT

8

VCI

GND

SDI

VCC

CS

RS

WR/SCL

RD

RESET

DB10~
DB17

SDO

IM2

IM1

IM0/ID

WHITE LED BACKLIGHT

K

A

 
Figure 2: Block Diagram 
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3.  Interface signals 
Table 2(a): Pin assignment 

Pin No. Symbol Description 
1 A Anode of backlight. 
2 K Cathode of backlight. 

3 VCI Power supply to the liquid crystal power supply analog circuit. Connect to an external 
power supply of 2.5V ~ 3.3V. 

4 GND 
5 GND 

GND (IOGND or AGND or GND).  
Ground for the interface pins, analog ground and internal logic ground. GND=0V. 

6 VCC 

VCC(IOVCC). 
VCC:Power supply to internal logic regulator circuit:VCC=2.5V~3.3V. 
IOVCC: Power supply to the interface pins:RESET

____________

,CS
_____

,WR
_______

/SCL,RD
______

,RS,and DB17-10. 
In case of COG, connect to VCC on the FPC if IOVCC=VCC, to prevent noise.  

7 CS
_____

 
CS
_____

(CS*). Chip select signal. Amplitude: IOVCC-IOGND. 
Low: the R61505U is selected and accessible. 
High: the R61505U is not selected and not accessible. 

8 RS 
Register select signal. Amplitude: IOVCC-IOGND. 
Low: select Index or status register. 
High: select control register. 

9 WR
_______

/SCL 

WR
_______

/SCL(WR*/SCL).  
Write strobe signal in 80-system bus interface operation and enables write operation 
when WR

_______

 is low. Synchronous clock signal (SCL) in serial interface operation.  
Amplitude: IOVCC-IOGND.  

10 RD
______

 
RD
______

(RD*).  
Read strobe signal in 80-system bus interface operation and enables read operation 
when RD

______

 is low. Amplitude: IOVCC-IOGND. 

11 SDI Serial data input (SDI) pin in serial interface operation. The data is inputted on the rising 
edge of the SCL signal. Amplitude: IOVCC-IOGND. 

12 SDO Serial data output (SDO) pin in serial interface operation. The data is outputted on the 
falling edge of the SCL signal. Amplitude: IOVCC-IOGND. 

13 DB10 
14 DB11 
15 DB12 
16 DB13 
17 DB14 
18 DB15 
19 DB16 
20 DB17 

8-bit parallel bi-directional data bus for 80-system interface operation (Amplitude: 
IOVCC-IOGND). 

21 RESET
____________

 
RESET
____________

 (RESET*). 
Reset signal. Initializes the R61505U when it is low. Make sure to execute a power-on 
reset when turning on power supply (IOVCC-IOGND amplitude signal). 
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Table 2(b): Pin assignment 
Pin No. Symbol Description 

22 IM2 

23 IM1 

24 IM0/ID 

 
Select a mode to interface to an MPU. In serial interface operation, 
the IM0 pin is used to set the ID bit of device code. 
IM2 IM1 IM0/ID Interface mode DB pin Colors 

0 0 0 Setting disabled - - 
0 0 1 Setting disabled - - 

0 1 0 80-system, 16-bit interface DB17~10, 
DB8-1 

262,144 
(65,536 colors in one 

transfer mode) 

0 1 1 80-system, 8-bit interface DB17~10 
262,144 

(65,536 colors in two 
transfer mode) 

1 0 *(ID) Clock synchronous serial 
interface - 65,536 

1 1 0 Setting disabled - - 
1 1 1 Setting disabled - - 
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4.  Absolute Maximum Ratings 
4.1 Electrical Maximum Ratings-For IC Only 

Table 3 
Parameter Symbol Min. Max. Unit Note

Power supply voltage (VCC) VCC-GND -0.3 +4.6 V 1,2 
Power supply voltage (IOVCC) IOVCC-GND -0.3 +4.6 V 1,2 

Power supply voltage (VCI) VCI-AGND -0.3 +4.6 V 1,3 
Power supply voltage (AGND-VGL) AGND-VGL -0.3 +13.0 V 1,4 
Power supply voltage (VGH-VGL) VGH-VGL -0.3 +30.0 V 1 

Input voltage Vt -0.3 IOVCC+0.3 V 1 
Note 1. If the R61505U is used beyond the absolute maximum ratings, the LSI may be permanently

damaged. It is strongly recommended to use the LSI under the condition within the 
electrical characteristics in normal operation. If exposed to the condition not within the 
electrical characteristics, it may affect the reliability of the device 

2. Make sure VCC(high) ≥ GND(low), IOVCC(high) ≥ IOGND(low). 
3. Make sure VCI(high) ≥ AGND(low). 
4. Make sure AGND(high) ≥ VGL (low). 

 
4.2 Environmental Condition 

Table 4 

Operating temperature 
(Topr) 

Storage temperature 
(Tstg)  

(Note 1) 

 
Item 

 Min. Max. Min. Max. 

 
Remark 

 

Ambient temperature -30°C +85°C -40°C +90°C Dry 
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, VCC=2.5V~3.3V, GND=0V. 
Table 5 

Parameter Symbol Conditions Min. Typ. Max. Unit Remark
Supply voltage  

(logic regulator & interface I/O) 
VCC 

(IOVCC)  2.5 2.8 3.3 V  

Supply voltage  
(liquid crystal analog circuit) VCI  2.5 2.8 3.3 V  

TFT gate ON voltage VGH - 14.72 - V  
TFT gate OFF voltage VGL  - -9.81 - V  

VcomH  - 3.62 - V TFT common electrode voltage VcomL  - -0.84 - V Note 2

VIH 
”H” level, 

VCC=IOVCC 
=2.5V to 3.3V 

0.80x
VCC - VCC V  

Input signal voltage 

VIL 
” L” level 

VCC=IOVCC 
=2.5V to 3.3V 

-0.3 - 0.20x 
VCC V  

Total current  ICC VCC=2.8V - 3.3 - mA  
Supply voltage of white LED 

backlight  12.8 13.2 13.6 V  

Luminance(on the backlight 
surface)  

Forward current 
=15 mA @25 °C 

Number of LED dies 
= 4 pcs 2200 2500 - cd/m2  

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

Note (2): Vcom must be adjusted to optimize display quality. 



 
VL-PS-COG-T280M6080-01 REV. A 

(COG-T280M6080-01) 

FEB/2008 

PAGE 11 OF 18 
               

5.2  Timing Specifications 
5.2.1  80-System Bus Interface Timing Characteristics (8- bit interface) for R61505U 

   At Ta = -30°C to 85°C, VCC=IOVCC=2.50V~3.30V. 
Table 6: Normal Write Function (HWM=0)/ High-speed Write Function (HWM=1) 

 

 
Figure 4: 80-System Bus Interface 
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5.2.2  Clock-synchronized Serial Interface Timing Characteristics 
   At Ta = -30°C to 85°C, VCC = IOVCC=2.5V to 3.3V. 

Table 7: Normal Write Function (HWM=0), High-speed Write Function (HWM=1) 

 

 

Figure 5: Clock Synchronous Serial Interface 
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5.2.3  Reset Timing Characteristics for R61505U 
   At Ta = -30oC to +85oC, VCC=IOVCC=2.50V~3.30V. 

 
Table 8 

 

 
Figure 6: Reset Operation 
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5.3  Power Supply Instruction Setting For R61505U 
 

The following are the sequences for setting power supply ON/OFF instructions. Set power supply 
ON/OFF instructions according to the following sequences in Display ON/OFF, Sleep set/exit 
sequences. 

 
Figure 7 
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Notes to Power Supply ON sequence 
1. When voltages do not rise in the order of VCC, IOVCC and then VCI, changing the order to IOVCC, 

VCC and then VCI will not lead to trouble such as latchup or the die go broken. Please read below 
carefully in operating the R61505U. 

2. Notes 
If there is a time lag between IOVCC and VCC inputs when inputting them in IOVCC-first order, the 
R61505U’s bus is unstable until VCC is inputted. The die may become “output” status in this case. 
Do not send or receive data before power supply input is completed. 

3. Command input timing 
Following flow chart shows power supply input to command input. 
Wait 1ms or more as power on reset and display off period after inputting IOVCC, VCC and VCI. 
Then wait another 10ms or more until internal operation stabilizes. And then, start inputting 
commands.(Waiting time: 11ms or more altogether). 

 

 
Figure 8: (when power supply input sequence is changed) 
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6.  Optical Characteristics 
6.1  Specification  

Table 9                          (Ta=25 oC)            
Values Item Symbol Condition Min Typ Max Units Remarks

Horizontal φ1(3 o’clock),  
φ2(9 o’clock) - 50 - 

θ1(6 o’clock) - 30 - 
Viewing 
Angle 

Vertical 
θ2(12 o’clock)

CR≧10 

- 50 - 

deg 
 Note 1 

Contrast Ratio 
(@25oC) CR Normal view - 180 - - Note 2 

Rise Tr - 15 20 Response 
time Fall Tf θ=0°,φ=0° - 20 30 ms Note 3 

Note 1: The definitions of viewing angles 

 

 
Figure 9 

 
Note 2:  

Luminance when Testing point is White CR = Luminance when Testing point is Black 
  Contrast ratio is measured in optimum common electrode voltage. 
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Note 3: The definition of response time: 
 

 

 
 

Figure 10 
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7.  Remark 

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

- END - 
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