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APPLICATION NOTE 
VACUUM FLUORESCENT DISPLAY MODULE

�

CHARACTER DISPLAY MODULE 

Futaba Vacuum Fluorescent Display Module M162SD17BA, with 
Futaba VFD 162-SD-17INK display, produces 16 digits×2 rows 
with 5×7 dot matrix. 
Consisting of a VFD, DC-DC converter, the module can be operated 
by a synchronous serial interface, and only 5 voltage power source is 
required to operate the module. 
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1. FEATURES 
This vacuum fluorescent display (VFD) module consists of a 16 characters by 2 lines 5×7 dot matrix display, 
DC-DC converter, and controller/driver circuitry.  
Setting eight bits in the function set instruction can vary the luminance level of the VFD.  
Two hundred and forty eight character fonts consisting of alphabets, Cyrillic alphabets, numerals and other 
symbols can be displayed.  

2. SPECIFICATIONS 
2-1. DIMENSIONS, WEIGHT (Refer to FIGURE-1) 

Table-1

Item Specification Unit 

Outer 
Dimensions 

(L)    137.0 ±1
(W)   27.5 ±1
(T)   15.3 Max. 

mm

Weight Approx. 40 g 

2-2. GENERAL SPECIFICATIONS 
 Table-2 

Item Value 
Number of characters 16 characters × 2 lines 

Character configuration 5×7 dot matrix 
Display Area 86.7 × 12.0 mm 

Character Size 3.45 × 5.45 mm 
Character Pitch 5.55 × 6.55 mm 

Dot Size 0.57 × 0.65 mm 
Dot Pitch 0.72 × 0.80 mm 

Peak Wavelength of Illumination Green (λp=505nm) 

Luminance Minimum 
250 cd/m2

Typical
500 cd/m2

2-3. ENVIRONMENTAL SPECIFICATIONS 
     Table-3

Item Symbol Min. Max. Unit Comment 
Operating Temperature Topr -40 +85 °C
Storage Temperature Tstg -40 +85 °C
Operating Humidity Hopr 20 85 %RH Without condensation 
Storage Humidity Hstg 20 90 %RH Without condensation 

Vibration − − 4 G 

Total amplitude: 1.5mm 
Freq: 10-55 Hz sine wave 
Sweep time: 1 min./cycle 
Duration: 2hrs./axis (X,Y,Z) 

Shock − − 40 G 
Duration: 11ms 
Wave form: half sine wave 
3 times/axis (X,Y,Z,-X,-Y,-Z) 

2-4. ABSOLUTE MAXIMUM SPECIFICATIONS
    Table-4 

Item Symbol Min. Max. Unit 
Supply Voltage Vcc -0.3 6.5 V 

Input signal Voltage VIN -0.3 Vcc+0.3 V 
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2-5. DC ELECTRICAL SPECIFICATIONS 
     Table-5

Item Symbol Min. Typ. Max. Unit 
Supply Voltage Vcc 4.5 5.0 5.5 V 
Supply Current Icc − 160 210 mA 
Power Consumption − − 0.8 1.2 W 
High - Level Input Voltage VIH 0.8Vcc − − V
Low - Level Input Voltage VIL − − 0.2Vcc V 
High - Level Input Current IIH − − 5.0 μA
Low - Level Input Current IIL − − -5.0 μA

3. FUNCTIONAL DESCRIPTION 
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3-1. RESET FUNCTION 

3-2. COMMAND FUNCTION 
3-2-1. DATA CONTROL RAM (DCRAM) DATA WRITE COMMAND 
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3-2-2. CGRAM DATA WRITE COMMAND 
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Table-8

Table-9
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3-2-3. NUMBER OF DIGITS SET COMMAND 

Table-10

 * ** 0 

3 16
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3-2-4. DIMMING SET COMMAND 

*default

Table-11
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3-2-5. GRAY-LEVEL SET COMMAND 
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3-2-6. GRAY-LEVEL ON/OFF SET COMMAND 

  0   0   0   0  *   * 

(D0B～D34B) 
(D0B～D34B) 

(D0A～D34A)
(D0A～D34A)

2

2

(D0A～D34A) (D0B～D34B)

Table-14
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3-2-7. DISPLAY LIGHT SET COMMAND 

Table-15
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4. CONNECTIOR PIN ASSIGNMENT  

 Table-16
Pin No. Description 

1 Vcc(5V) 
2 CS
3 CP 
4 DA 
5 RESET
6 GND 

Connector Pin Specifications
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Table-17
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5. TIMING CHARACTERISTICS 
5-1. WRITING WAVEFORM 

DA

CP

1bit data 1bit data 

tDS tDH 

tCPW tCPW 

1/fc 

Table-18
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�0 33
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5-2. GRID SCAN TIMING 

Table-19
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5-3. RESET CONTROL WAVE 

Table-20

������H:	���F����
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6. OUTER DIMENSION 

FIGURE-1 

Notes
The connector is inserted from the 
VFD side, and soldered with the  
component side. 
The customer selects the connector. 
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7. CIRCUIT BLOCK DIAGRAM 

Ef

5×7 dot 
16 characters 
×2 lines 

CIG

CN1

DA

CP

Vcc(５V)

GND

DC/DC
CONVERTER

Vcc(Logic)

VH

RESET 

DA

CS

CP

RESET

CS

M162SD17BA
FIGURE-2 

VFD
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9. CHARACTER FONT TABLES (Cyrillic alphabets Font) 

Table-21

MSB
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111

LSB

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

RAM0

RAM1

RAM2

RAM3

RAM4

RAM5

RAM6

RAM7


