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1.0 DESCRIPTION 
 

Graphic matrix display module consisting of a Liquid Crystal Display, CMOS driver and controller LSI, 
printed circuit board and edgelit Light Emitting Diode (LED) backlight. 
 
Available LC fluids types are: STN (supertwisted nematic) yellow. 

 
Options include on-board negative voltage generation and software contrast control, serial or 8-bit parallel 
interface. 
 

 
2.0 MECHANICAL CHARACTERISTICS 
  

Item Specifications Unit 
Package Dimensions 71.0 x 49.7 x 7.9 mm 
Display format 100 x 64 - 
Character font format defined by on-board controller (SED1560) dots 
Driving method 1/64 duty 
Dot size 0.51 x 0.54 mm 
Dot pitch 0.56 x 0.59 mm 
Character Size 2.98 mm 
Active display area 55.95 x 37.71 mm 
Viewing area 67.0 x 45.1 mm 
Weight 15 approx g 

Notes: W-Width;H-Height;D-Depth. 
 
 
 
3.0 ABSOLUTE MAXIMUM RATINGS 

VSS=0V;Ta=25°C 
Item Symbol STN Unit 

  Min. Max.  
Logic supply voltage VDD-VSS 0 7 V 
LC driver supply voltage VDD-VO 0 6 V 
Operating temperature 
Storage temperature (Note 1) 

TOP 
TST 

0 
-20 

+60 
+70 

°C 

Humidity: Operating (@40°C) 
                Non-operating (@40°C) 

- 
- 

- 
- 

85% 
95% 

RH (Note 2) 
RH (Note 2) 

Notes: 1: Tested to 100 hrs. 
 2: Refers to non-condensing conditions. 
 3. With backlight off. 
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4.0 RECOMMENDED LC DRIVE VOLTAGE (VDD-VO) 
VDD=5.0±0.25V 

Temperature TN TN-H STN NTN-H 
Ta= -20°C   -  
Ta= 0°C   9.2  
Ta= 25°C   8.9  
Ta= 50°C   8.6  
Ta=70°C   -  
Note: DC is generated on-board 
 
 
5.0 BACKLIGHT SPECIFICATIONS: 

Ta=20°C,60%RH,Darkroom. 
Item Symbol Typ. Max. Unit 

LED input voltage VLED 4.2  V 
LED input current ILED 120  mA 
Built-in current limiting resistor R1 n/a  Ohms, W 
External current limiting resistor (recommended) R2 10  Ohms, W 
Number of nodes N 4  - 

 

6.0 BLOCK DIAGRAM 
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7.0 INTERFACE DESCRIPTION 
 

Pin No. Symbol I/O Function 
1 VSS - Ground (0V) 
2 VDD - Logic Supply Voltage (+5V) 
3 D7 I/O Bi-directional data bus line 7 
4 D6 I/O Bi-directional data bus line 6 
5 D5 I/O Bi-directional data bus line 5 
6 D4 I/O Bi-directional data bus line 4 
7 D3 I/O Bi-directional data bus line 3 
8 D2 I/O Bi-directional data bus line 2 
9 D1 I/O Bi-directional data bus line 1 

10 D0 I/O Bi-directional data bus line 0 
11 CS1 I/O Chip select inputs. Data input/output is enabled when CS1 

is LOW and CS2 is HIGH. 
12 CS2 I/O Chip select inputs. Data input/output is enabled when CS1 

is LOW and CS2 is HIGH. 
13 A0 I/O Control/display data flag input. This is connected to the 

LSB of the microprocessor address bus. 
• When LOW, the data on D0 to D7 is command data 
• When HIGH, the data on D0 to D7 is display data 

14 RD I/O Read 
15 WR I/O Write 
16 SI I Serial data input 
17 SCl I Serial clock input. Data is read on the rising edge of SCL 

and converted to 8-bit parallel data. 
18 P/S I Parallel/serial data input select 

 
P/S          OPERATING      CHIP           DATA/        DATA       READ/      SERIAL 
                  MODE             SELECT      COMMAND    I/O        WRITE       CLOCK 
 
HIGH     Parallel       CS1,CS2      A0         D0 to    RD,WR      - 
                                                                    D7 
 
LOW      Serial         CS1,CS2       A0           SI     Write only   SCL 

 
In serial mode, data cannot be read from the RAM, and D0 to D7, HZ, RD and 
WR must be HIGH or LOW. In parallel mode, SI and SCL must be HIGH or LOW. 

19 RES I Reset input. Setting this pin low initializes the SED156X. 
20 C86 I Microprocessor interface select input. 

• LOW when interfacing to 8080-series 
• HIGH when interfacing to 6800-series 

21 N/C - Not connected 
22 N/C - Not connected 
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8.0 ELECTRICAL CHARACTERISTICS       

• DC Characteristics                  VDD= 0 V, Vss = -5V±10%, Ta = -30 to +85°C unless otherwise noted.) 
Item  Symbol Condition  Min. Typ. Max. Unit Pin used 

Power Voltage (1) Recommended 
operation 

Vss   -5.5 -5.0 -4.5 V Vss 

 Operational    -6.0  -2.4  *1 

Operating Operational V5   -16.0  -4.0 V V5 *2 

Voltage (2) Operational V1,V2   0.4 x V5  VDD V V1, V2 

 Operational V3, V4   V5  0.6 x V5 V V3, V4 

High-level  input voltage VIHC1   0.3 X Vss  VDD V *3 

  VIHC2   0.15 X Vss  VDD   *4 

  VIHC1 VSS = -2.7V  0.3 X Vss  VDD   *3 

  VIHC2 Vss = -2.7V   0.2 X Vss  VDD   *4 

Low-level  input voltage VILC1     Vss  0.7 X Vss V *3 

  VILC2      Vss  0.85 X Vss   *4 

  VILC1 VSS = -2.7V    Vss  0.7 X Vss   *3 

  VILC2 Vss = -2.7V     Vss  0.8 X Vss   *4 

High-level  output voltage VIHC1  IOH = -1 mA  0.2 X Vss  VDD V *5 

  VIHC2  IOH = -120 µA  0.2 X Vss  VDD  OSC2 

  VIHC1 VSS = -2.7V IOH = -0.5 mA  0.2 X Vss  VDD V *5 

  VIHC2 Vss = -2.7V IOH = -50 µA  0.2 X Vss  VDD  OSC2 

Low-level  output voltage VILC1  IOH = -1 mA   Vss  0.8 X Vss V *5 

  VILC2  IOH = -120 µA    Vss  0.8 X Vss  OSC2 

  VILC1 VSS = -2.7V IOH = -0.5 mA   Vss  0.8 X Vss V *5 

  VILC2 Vss = -2.7V IOH = -50 µA    Vss  0.8 X Vss  OSC2 

Input leakage current  ILI VIN = VDD OR 
Vss 

 -1.0  1.0 µA *6 

Output leakage 
current 

 ILO   -3.0  3.0 µA *7 

LCD driver ON 
resistance 

 RON Ta = 25°C V5 = - 14.0V  2.0 3.0 KΩ O0 TO 
0166 

    V5 = -8.0V  3.0 4.5  *8 

Static power  consumption IssQ    0.00 5.0 µA Vss 

  I5Q V5 = -18.0V   0.01 15.0 µA V5 

Input terminal capacity Cin Ta = 25°C f=1HMZ  5.0 8.0 pF *3 *4 

Oscillation frequency fosc Rf=1MΩ Vss = -5V 15 18 22 KHZ *9 

   ±2% Vss = -2.7V 11 16 21   

Reset time *R     1.0     µS *10 

Reset “L” pulse width *RW      1.0     µS *11 
 
 

85

Input voltage Vss  -6.0  -2.4 V *12 
Amplified output voltage Vout Triple voltage 

boosting 
-18.0   V Vout 

Voltage regulator circuit operation 
voltage 

Vout  -18.0  -6.0 V Vout 

Voltage follower operation voltage V5 1 Supplied to 
SED1560D OB 

-16.0  -6.0 V *13 

 V5 2 Supplied to 
SED1560D OB 

-16.0  -5.0 V  

 V5 3 Supplied to 
SED1560D AB 

-16.0  -4.0 V  

 V5 4 Supplied to 
SED1560D OB 

-16.0  -4.5 V  

Reference voltage VREG Ta = 25°C -2.35 -2.5 -2.65 V  
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9.0 OPTICAL CHARACTERISTICS 
 

Item Symbol Test Condition Min. Typ. Max. Unit 
Contrast ratio TN, TN-H K Ø=20° θ=0° 3 - - - 
Contrast ratio STN K Ø=20° θ=0° 4 - - - 
Contrast ratio NTN-H K Ø=20° θ=0° 5 - - - 
Viewing angle      TN, TN-H Ø2-Ø1 

θ 
θ=0° K>1.4 

Ø=20° K=1.4 
20 
±30 

- 
- 

- 
- 

Deg.
Deg.

Viewing angle      STN Ø2-Ø1 
θ 

θ=0° K>1.4 
Ø=20° K=1.4 

40 
±30 

- 
- 

- 
- 

Deg.
Deg.

Viewing angle      NTN-H Ø2-Ø1 
θ 

θ=0° K>1.4 
Ø=20° K=1.4 

40 
±40 

- 
- 

- 
- 

Deg.
Deg.

Response time    Rise 
                            Fall 

tr 
tf 

Ø=20° θ=0° 
Ø=20° θ=0° 

- 
- 

150 
350 

240 
360 

mS 
mS 
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1.4

Ø1 Ø2

NTN, NTN-H:  Ø1 < 0° < Ø2
TN, TN-H:  Ø1 < 20° < Ø2

Viewing angle
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B1

Driving voltage

Selected dot
Non-selected
dot

X X'

Ø2
Ø1

Y

Y'

Brightness of non-selected dots
Brightness of selected dotsK  =

DEFINITION OF CONTRAST RATIO (K) CONTRAST VERSUS VIEWING ANGLE

DEFINITION OF ANGLES Ø AND
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0%
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%

10
%

tr tf
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rig

ht
ne

ss

Selected Non-selectedNon-selected

DEFINITION OF OPTICAL RESPONSE

θ
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10.0 MODULE DIMENSIONS 
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11.0 PART NUMBER DESCRIPTION FOR AVAILABLE OPTIONS 
 

LM4068 64G100 /  
 
 

  Polarizer Type 
B = Transflective LED backlight 
 

  G = Green Colour 

  Fluid Type and Power Supply 
S = NTN with +5VDC operation 

  Fluid Type/TN Viewing Direction 
N = STN (Supertwisted Nematic) 
C = STN with on-board temperature compensation circuit 

  Background Color for NTN Fluid 
G = Gray background 
Y = Yellow background 
 

  Operating Voltage 
  Blank = 5VDC operation 
  3 = 3VDC operation 
 

  Revision level. 
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