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1.0 SCOPE

This specification applies to VFD module (Model NO: M0420SD-204SDAR1-3) .

2.0 GENERAL DESCRIPTION

2.1 This specification becomes effective after being approved by the purchaser.

2.2 When any conflict is found in the specification, appropriate action shall be taken upon
agreement of both parties.

2.3 The expected necessary service parts should be arranged by customer before the
completion of production.

3.0 FEATURES

3.1 Four lines 5 x 8 dot matrix display, DC-DC/AC converter and controller/driver circuitry.

3.2 One chip controller mounted on the module includes the character generator ROM(CG-ROM)
of 240 5 x 8 characters.

3.3 The module can be configured for a Motorola M68-type parallel interface, an Intel 180-
type parallel interface, or a synchronous serial interface.

3.4 The luminance level of the VFD can be varied by setting two bits in the function set
instruction, which are "don't care" bits for the module.

3.5 The module has a dual-port RAM that allows data and instructions to be sent to them
continuously. Thus, the busy flag is always 0 and the host never has to read the busy flag
bit to determine if the module is busy.

3.6 High quality green vacuum fluorescent display provides an attractive and readable medium.
Other colors can be achieved by simple wavelength filters.

3.7 The module has up to 8 user definable characters. (CG-RAM function)

3.8 Newhaven Display reserves the right to change or modify this display design in order to
improve the design.
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4.0 SPECIFICATIONS

4.1 GENERAL SPECIFICATIONS

Number of characters (char x line) 20x 4
Character configuration 5 x 8 dot matrix
Character height (mm) 4.84
Character width (mm) 2.35
Character pitch (mm) 3.75
Line pitch (mm) 8.71
. width 0.39
Dot size (mm) height 0.52
. width 0.49
Dot pitch (mm) height 0.5
Peak wavelength of illumination Green (505 nm) x = 0.250, y = 0.440
min. 350/102
Lumi d/m*/ fL
uminance (cd/m ) yp. 500/ 146
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4.2 MECHANICAL DRAWINGS
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4.3 SYSTEM BLOCK DIAGRAM

NC_RST/_SI/SO

DOT MATRIX VACUUM
RS_STB
VFD
RIW_WR/ FLUORESCENT
CONTROLLER
E_RD/_SCK GRID
DBo-DE7 {——— AND DRIVER DRIVER | DISPLAY
(SEE SECTION 2.0)
Vcce
DC-DC/AC
CONVERTER
GND
4.4 ENVIRONMENTAL SPECIFICATIONS
Item Symbol| Min. | Max. | Unit Comment
Operating temperature Topr -40 +85 °C
Storage temperature Tstg -55 +85 °C
Operating humidity Hopr 20 85 %RH | Without condensation
Storage humidity Hstg 20 90 %RH | Without condensation
Total amplitude: 1.5mm
Vibration _ _ 4 G Freq: IQ -55Hz sine wave
Sweep time: 1 min./cycle
Duration: 2 hrs./axis (X,Y,Z)
Duration: 11ms
Shock -- -- 40 G Waveform: half sine wave
3 times/axis (X,Y,Z,-X,-Y,-Z)

4.5 ABSOLUTE MAXIMUM SPECIFICATIONS

Item Symbol Min. Max. Unit
Supply voltage Vee -0.3 6.5 \Y
Input signal voltage Vin -0.3 Vect0.3 \Y
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4.6 DC ELECTRICAL SPECIFICATIONS

. ~NEWHAVEN DISPLAY

Item Symbol| Min. Typ. Max. Unit
Supply voltage Vee 4.5 5.0 5.5 \Y
Supply current
Iec - 310 440 mA
High-level input voltage (see Note) «
(E.R/W.RD/.SCK.RST)) Vi | 08Wee| - Ve M
Low-level input voltage (see Note) %
(E.R/W.RD/.SCK.RST)) Vi | 00 - [0 Vee] Y
High-level input voltage (see Note) «
(all inputs except E,R/W,RD/,SCK,RST/) Visz | 0.7*Vee ) Vee v
Low-level input voltage (see Note) %
(all inputs except E,R/W,RD/,SCK,RST/) Vi 0.0 ) 0.3%Vee v
High-level output voltage
(lon = -0.1mA) Vo | Vee 0] - ' M
Low-level output voltage
(lo.= 0.1mA) Vou | - ] 03 v
Input current (see Note) I; -500 - 1.0 uA
Note: A 10K ohm pull-up resistor is provided on each input for TTL compatibility.
4.7 AC ELECTRICAL SPECIFICATIONS
4.7.1 RESET TIMING
(See Figures 1 and 2)
Item Symbol Min. Max. Unit
Vcc rise time trvee - 10 ms
Ve off time toFF 1 - ms
Delay time after power-up reset tIRSTD 100 - us
Delay time after external reset tERSTD 100 - us
RST/ pulse width low tRSTL 500 - ns
Input signal fall time tr - 15 ns
Input signal rise time tr - 15 ns
Note: All timing is specified using 20% and 80% of V¢ as the reference points.
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tRVCC "*

4.5V

Li tOFF AL tIRSTD 4’1

Vcc

RS, STB ><

Figure 1. Power-up Internal Reset Timing

T

e AN

RS, STB ><

Figure 2. External Reset Timing

4.7.2 MOTOROLA M68-TYPE PARALLEL INTERFACE TIMING

(See Figures 3 and 4)

Item Symbol Min. Max. Unit
RS, R/W setup time tAs 20 - ns
RS, R/W hold time tAl 10 - ns
Input signal rise time te - 15 ns
Input signal fall time te - 15 ns
E pulse width high PWen 230 - ns
E pulse width low PWgL 230 - ns
Write data setup time tps &0 - ns
Write data hold time tpH 10 - ns
E cycle time tcyce 500 - ns
Read data delay time toD - 160 ns
Read data hold time tDHR 5 - ns

Note: All timing is specified using 20% and 80% of V¢ as the reference points.
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DB0-DB7

RS

tas

R/'W

!
_

tr—><—

Figure 3. Motorola M68-Type Parallel Interface Write Cycle Timing

tCYCE

-

"1 tas

tAH L
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tr—><—
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PW e, ;:‘«tf

~—  PWg 4»‘
™ too ’« —=  towr ’«
DBO0-DB? >< ><
tCYCE
Figure 4. Motorola M68-Type Parallel Interface Read Cycle Timing
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4.7.3 INTEL I80-TYPE PARALLEL INTERFACE TIMING

(See Figures 5 and 6)

Item Symbol Min. Max. Unit
RS setup time trss 10 - ns
RS hold time trRsH 10 - ns
Input signal fall time tr - 15 ns
Input signal rise time te - 15 ns
WR/ pulse width low twRL 30 - ns
WR/ pulse width high twWRH 100 - ns
Write data setup time tpsi 30 - ns
Write data hold time toH; 10 - ns
WR/ cycle time tcycwr 200 - ns
RD/ cycle time tcycrD 200 - ns
RD/ pulse width low tRDL 70 - ns
RD/ pulse width high tRDH 100 - ns
Read data delay time tpDi - 70 ns
Read data hold time tDHR; 5 80 ns
Note: All timing is specified using 20% and 80% of V¢ as the reference points.
s
*‘ tRss$$ ts t »«tRSH
|‘ “ - ltWRH -
WR/ X /
Fi tWRL ﬂp t _
*‘ tosi o
DB0-DB7 ><
tCYCWR
Figure S. Intel I80-Type Parallel Interface Write Cycle Timing
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" |=—— tron 4’1
RD/
~——  troL 4"
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DB0-DB7 % ¥
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Figure 6. Intel I80-Type Parallel Interface Read Cycle Timing

4.7.4 SYNCHRONOUS SERIAL INTERFACE TIMING

(See Figures 7, 8 and 12)

. ~NEWHAVEN DISPLAY

Item Symbol Min. Max. Unit
STB setup time tsTBS 100 - ns
STB hold time tstBH 500 - ns
Input signal fall time tr - 15 ns
Input signal rise time te - 15 ns
STB pulse width high twsTB 500 - ns
SCK pulse width high tsckH 200 - ns
SCK pulse width low tscKL 200 - ns
SI data setup time tDss 100 - ns
SI data hold time tDHs 100 - ns
SCK cycle time teyosck 500 - ns
SCK wait time between bytes tWAIT 1 - us
SO data delay time tDDs - 150 ns
SO data hold time tDHRs 5 - ns

Note: All timing is specified using 20% and 80% of V¢ as the reference points.
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STB \

t ~~—— tcvesck
STBS i

SCK

SI/ISO ><

Figure 7. Synchronous Serial Interface Write Cycle Timing
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Figure 8. Synchronous Serial Interface Read Cycle Timing
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5.0 MODES OF OPERATION
The following modes of operation are selectable via jumpers (see section 9.0 Jumper Settings).
5.1 PARALLEL INTERFACE MODES

In the parallel interface mode, 8-bit instructions and data are sent between the host and the
modules using either 4-bit nibbles or 8-bit bytes. Nibbles are transmitted high nibble first on
DB4-DB7 (DB0-DB3 are ignored) whereas bytes are transmitted on DB0-DB7. The Register
Select (RS) control signal is used to identify DB0-DB?7 as an instruction (low) or data (high).

5.1.1 MOTOROLA M68-TYPE MODE
This mode uses the Read/Write (R/W) and Enable (E) control signals to transfer information.

Instructions/data are written to the module on the falling edge of E when R/W is low and are
read from the module after the rising edge of E when R/W is high.

RS

R'W

e |

o RN R R T N R RN
BRI

oo [T e\ o0 JTI = { &0 T w Y & N s | o0 \T]]
NN NI o= W]

o
g

w | w w

l~— Write instruction —| l~— Write instruction — l~— Read instruction — l~—— Write data—

DB4

Figure 9. Typical 4-Bit Parallel Interface Sequence Using M68-Type Mode
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5.1.2 INTEL I80-TYPE MODE

This mode uses the Read (RD/) and Write (WR/) control signals to transfer information.
Instructions/data are written to the module on the rising edge of WR/ and are read from the
modules after the falling edge of RD/.

RS
WR/
RD/
DB7 ZZZ>< 1B7 ><ZZZ>< 1B7 BF="'0' M DB7 ><ZZZ
DB6 ZZZ>< 1B6 ><ZZZ>< IB6 IB6 ><ZZZ>< DB6 ><ZZZ

===

DBO ZZD< 1BO ><ZZZ>< 1BO 1BO ><ZZD< DBO0 ><ZZZ

|~— Write instruction — l~— Write instruction — l~— Read instruction — l~—— Write data—

Figure 10. Typical 8-Bit Parallel Interface Sequence Using I180-Type Mode
5.2 SYNCHRONOUS SERIAL INTERFACE MODE

In the synchronous serial interface mode, instructions and data are sent between the host and the
module using 8-bit bytes. Two bytes are required per read/write cycle and are transmitted MSB
first. The start byte contains 5 high bits, the Read/Write (R/W) control bit, the Register Select
(RS) control bit, and a low bit. The following byte contains the instruction/data bits. The R/W
bit determines whether the cycle is a read (high) or a write (low) cycle. The RS bit is used to
identify the second byte as an instruction (low) or data (high).

This mode uses the Strobe (STB) control signal, Serial Clock (SCK) input, and Serial 1/O
(SI/SO) line to transfer information. In a write cycle, bits are clocked into the modules on the
rising edge of SCK. In a read cycle, bits in the start byte are clocked into the modules on the
rising edge of SCK. After the minimum wait time, each bit in the instruction/data byte can be
read from the modules after each falling edge of SCK. Each read/write cycle begins on the
falling edge of STB and ends on the rising edge. To be a valid read/write cycle, the STB must go
high at the end of the cycle.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SCK

o v oo o |

Figure 11. Typical Synchronous Serial Interface Write Cycle

s | B

SISO B Y R Y R B

! Start byte \

twarr }«

o |
Instruction / Data 4—J

Figure 12. Typical Synchronous Serial Interface Read Cycle

! Start byte ! !

5.3 RESET MODES

The module is reset automatically at power-up by an internal R-C circuit. However, an
external reset mode can also be selected when using one of the parallel interface modes (this
option is not available when using the synchronous serial interface mode). This mode allows the
module to be reset by setting the Reset (RST/) input low.
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6.0 CHARACTER FONT TABLE

UPPER
NIBBLE
0000 | 0001 | 0010 | 0011 | 0100 | 0101|0110 | 0111|1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
LOWER
NIBBLE
CG
0000 | RAM [ LTT]]
(1)
u LT
] ]
] = a
0001 = n
]
[ ] [ ]
0010
CG
0011 || RAM
4)
CG
0100 | RAM
(5)
CG
0101 || RAM
(6)
CG
0110 | RAM
(7)
um
]
CG L] [T17]1]
0111 || RAM =
(8) [
= Em
[ ] [ ] [ I | [ TTT]]
] [ ] ]
CG o= R [ 1T RN ] [ ]
1000 | RAM HE |
m u L] L] . [ ]
] [ ] [ ] [ ] [ ] [ ]
] ] ]
1] [ ] ] [ L]
CG - m ] L ] LIl | ]
1001 || RAM | o2 2| & H e
(2) |mmm L] " EE [
1] [ ] = mm (11}
] ]
CG EEEEE | ® ] -
1010 | RAM - H
3) ] L] L] | ]
sEEEE | EEm (1]
] ]
CG H e a"n
1011 | RAM " 2 &
(4) L] [ 1]
[ ] [ L]
]
CG H "a u
1100 | RAM H L H
(5) u L] ]
] ]
= mEm ]
cG . = = H .
1101 | Raw mu - . .
® HETH " "a
] ] ] ]
CG s s 2la" "sln an s " u|a"3
1110 | RAM " L N E mEmEE N =
(7) 1] L] u u u [ ] u
un [ ] ] ] ] ]
(T CTT] = mmm ]
= ] ] ] ]  EEEEE | E
CG " H H L H L. HLLY [T ]
1111 | RAM
(®) " HI- - "ama"” " -
[ ] EEE (EEEEE| EE@ ] (1] (11}
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7.0 FUNCTIONAL DESCRIPTION
7.1 ADDRESS COUNTER (AC)

7.1.1 SINGLE LINE DISPLAYS

The AC stores the address of the data being written to and read from DDRAM or CGRAM. The
AC increments by 1 (overflows from 4FH to 00H) or decrements by 1 (underflows from 00H to
4FH) after each DDRAM access. The AC increments by 1 (overflows from 3FH to 00H) or
decrements by 1 (underflows from OOH to 3FH) after each CGRAM access. When addressing
DDRAM, the value in the AC also represents the cursor position.

7.1.2 MULTIPLE LINE DISPLAYS

The AC stores the address of the data being written to and read from DDRAM or CGRAM. The
AC increments by 1 (overflows from 27H to 40H and from 67H to 00H) or decrements by 1
(underflows from 40H to 27H and from O0H to 67H) after each DDRAM access. The AC
increments by 1 (overflows from 3FH to 00H) or decrements by 1 (underflows from 00H to 3FH)
after each CGRAM access. When addressing DDRAM, the value in the AC also represents the
cursor position.

7.2 DISPLAY DATA RAM (DDRAM)

7.2.1 SINGLE LINE DISPLAYS

The DDRAM stores the character code of each character being displayed on the VFD. Valid
DDRAM addresses are 00H to 4FH. DDRAM not being used for display characters can be used
as general purpose RAM. The tables below show the relationship between the DDRAM address
and the character position on the VFD before and after a display shift (with the number of display
lines set to 1).

7.2.2 MULTIPLE LINE DISPLAYS

The DDRAM stores the character code of each character being displayed on the VFD. Valid
DDRAM addresses are 00H to 27H and 40H to 67H. DDRAM not being used for display
characters can be used as general purpose RAM. The tables below show the relationship
between the DDRAM address and the character position on the VFD before and after a display
shift (with the number of display lines set to 2).
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7.3 DISPLAY SHIFT DETAIL
Relationship before a display shift (non-shifted):

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18

19 20

00]01[02]|03|04[05)|06|07 |08

09|0A[0B|0C|0D|OE|OF|10(11

1213

40141 (424344 [45|46|47 |48

4914A|4B[4C|4D |4E|4F|50 |51

52|53

14115]16 (171819 [1A|1B|1C

1D|1E[1F|20|21 (22|23 |24 |25

26|27

A WO N -

5455|5657 |58 59 |5A[5B|5C

5D|5E|5F|60|61[62]63 |64 |65

66 |67

Relationship after a display shift to the left:

1. 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18

19 20

01]02[03]|04|05[06)|07|08[09

OA|OB|OC|OD|OE|OF|10(11[12

13114

4142]43]44 45|46 [47]48]49

4A|4B[4C|4D|4E[4F|50|51 |52

53 54

1511617 [18]|19[1A[1B|1C|1D

AW N -

1E|1F 2012112212324 125|26

27100

55|56 |57 |58 |59 |5A|5B|5C|5D

5E|5F|60|61[62]|63 |64 |65)|66

67140

Relationship after a display shift to the right:

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18

19 20

27100[01/02]|03 |04 |05|06 |07

08 [09|0A|0B|0C|0D|OE|OF|10

11112

67140(41]142|43 |44 45|46 |47

48|49 |4A[4B|4C|4D[4E|4F |50

5152

13114115(16]17 |18 [19]|1A[1B

1C|1D[1E|1F|20(21]|22|23 |24

25|26

A W N -

53154 [55]|56 |57 |58|59 |5A[5B

5C|5D|5E|5F|60|61]62 |63 |64

65 |66
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7.4 CHARACTER GENERATOR RAM (CGRAM)

The CGRAM stores the pixel information (1 = pixel on, 0 = pixel off) for the eight user-
definable 5x8 characters. Valid CGRAM addresses are 00H to 3FH. CGRAM not being used to
define characters can be used as general purpose RAM (lower 5 bits only). Character codes 00H
to 07H (or O8H to OFH) are assigned to the user-definable characters (see section 5.0 Character
Font Tables). The table below shows the relationship between the character codes, CGRAM
addresses, and CGRAM data for each user-definable character.

Character code CGRAM address CGRAM data
D7 D6 D5 D4 D3 D2 D1 DO | A5 A4 A3 A2 A1 A0 | D7 D6 D5 D4 D3 D2 D1 DO
0 000 X0UO0TO0/,|00O0TGO0GOTG OGO/ | X X X 1 1111
0 0 1 0 0 0 0 1
01 0 00 0 1 0
0 1 1 0 01 0 0 | CGRAM
100 0:1.0 0 0 (1)
10 1 1 0 0 0 O
110 B
1 1 1 0 0 0 0 O
0 0 00 X0 0 1 0010 00O XX X 1 1 1 1 1
0 0 1 1 00 0 0O
01 0 10 0 0 O
0 1 1 1 1.4 9 o | CORAM
100 1000 0 2
10 1 10 0 0 O
11 0 111 1 1
1 1 1 0 0 0 0 O
| | | | |
oo 0o 0o x111 ;111000 XX X 01 1 10
0 0 1 1 0 0 0 1
01 0 1 00 0 0
0 1 1 1 0 0 0 o | CGRAM
100 1.0 0 0 0 (8)
10 1 1.0 0 0 o
110 1.0 0 0 1
1 1 1 01.1.1 0

x = don't care

7.5 INSTRUCTIONS

Instruction RS |R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0O
Clear display 0 0 0 0 0 0 0 0 0 1
Cursor home 0 0 0 0 0 0 0 0 1 X
Entry mode set 0 0 0 0 0 0 0 1 I/D S
Display on/off control 0 0 0 0 0 0 1 D C B
Cursor/display shift 0 0 0 0 0 1 S/IC| RL| x X
Function set 0 0 0 0 1 DL N x | BR1 | BRO
CGRAM address set 0 0 0 1 CGRAM address
DDRAM address set 0 0 1 DDRAM address
Address counter read 0 1 |BF=0 AC contents
DDRAM or CGRAM write| 1 0 Write data
DDRAM or CGRAM read 1 1 Read data

x = don’t care
DOCUMENT NUMBER: REV:
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7.5.1 CLEAR DISPLAY

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
lofofJofJololoJojJololf1]

This instruction clears the display (without affecting the contents of CGRAM) by performing the
following:

1) Fills all DDRAM locations with character code 20H (character code for a space).
2) Sets the AC to DDRAM address 00H (i.e. sets cursor position to 00H).

3) Returns the display to the non-shifted position.

4) Sets the I/D bit to 1.

7.5.2 CURSOR HOME
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO0

lofofJofJololoJojJol 1] x|
x = don’t care

This instruction returns the cursor to the home position (without affecting the contents of
DDRAM or CGRAM) by performing the following:

1) Sets the AC to DDRAM address 00H (i.e. sets cursor position to 00H).
2) Returns the display to the non-shifted position.

7.5.3 ENTRY MODE SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
LoJojJojJofoJo]o] 1t |[UD]S]

This instruction selects whether the AC (cursor position) increments or decrements after each
DDRAM or CGRAM access and determines the direction the information on the display shifts
after each DDRAM write. The instruction also enables or disables display shifts after each
DDRAM write (information on the display does not shift after a DDRAM read or CGRAM
access). DDRAM, CGRAM, and AC contents are not affected by this instruction.

I/D=0: The AC decrements after each DDRAM or CGRAM access. If S = 1, the information
on the display shifts to the right by one character position after each DDRAM write.

I/D=1: The AC increments after each DDRAM or CGRAM access. If S = 1, the information
on the display shifts to the left by one character position after each DDRAM write.

The display shift function is disabled.
The display shift function is enabled.

n »n
I

I
—_ O
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7.5.4 DISPLAY ON/OFF CONTROL

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
lo[fofJoJolJolo]t1t|]D|]C][B]

This instruction selects whether the display and cursor are on or off and selects whether or not
the character at the current cursor position blinks. DDRAM, CGRAM, and AC contents are not
affected by this instruction.

D =0: The display is off (display blank).

D=1: The display is on (contents of DDRAM displayed).

C=0: The cursor is off.

C=1: The cursor is on (8" row of pixels).

B =0: The blinking character function is disabled.

B=1: The blinking character function is enabled (a character with all pixels on will alternate

with the character displayed at the current cursor position at about a 1Hz rate with a
50% duty cycle).

7.5.5 CURSOR/DISPLAY SHIFT
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO0

ool o] o] o] 1 ]sc|rRL] x | x|
x = don’t care

This instruction increments or decrements the AC (cursor position) and shifts the information on
the display one character position to the left or right without accessing DDRAM or CGRAM.
DDRAM and CGRAM contents are not affected by this instruction. If the AC was addressing
CGRAM prior to this instruction, the AC will be addressing DDRAM after this instruction.
However, if the AC was addressing DDRAM prior to this instruction, the AC will still be
addressing DDRAM after this instruction.

S/C | R/L AC contents (cursor position) Information on the display
0 0 | Decrements by one No change
0 1 | Increments by one No change
1 0 | Decrements by one Shifts one character position to the left
1 1 | Increments by one Shifts one character position to the right
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7.5.6 FUNCTION SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
Ll o[ o] o] o] 1 [DL] N/ x |BRI|BRO|
x = don’t care

This instruction sets the width of the data bus for the parallel interface modes, the number of
display lines, and the luminance level (brightness) of the VFD. It must be the first command sent
after any reset. DDRAM, CGRAM, and AC contents are not affected by this instruction.

DL =0: Sets the data bus width for the parallel interface modes to 4-bit (DB7-DB4).
DL = 1: Sets the data bus width for the parallel interface modes to 8-bit (DB7-DBO0).

N=0: Sets the number of display lines to 1 (this setting is not recommended for multiple line

displays).
N=1: Sets the number of display lines to 2 (this setting is not recommended for single line
displays).
BR1,BR0O = 0,0: Sets the luminance level to 100%.
0,1: Sets the luminance level to 75%.
1,0: Sets the luminance level to 50%.
1,1: Sets the luminance level to 25%.

7.5.7 CGRAM ADDRESS SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DB0
Lo o o] 1| CGRAM address |

This instruction places the 6-bit CGRAM address specified by DB5-DBO0 into the AC (cursor
position). Subsequent data writes (reads) will be to (from) CGRAM. DDRAM and CGRAM
contents are not affected by this instruction.

7.5.8 DDRAM ADDRESS SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO0
‘ 0 ‘ 0 ‘ 1 ‘ DDRAM address ‘

This instruction places the 7-bit DDRAM address specified by DB6-DB0 into the AC (cursor
position). Subsequent data writes (reads) will be to (from) DDRAM. DDRAM and CGRAM
contents are not affected by this instruction.
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7.5.9 ADDRESS COUNTER READ

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO0
‘ 0 ‘ 1 ‘BF=0‘ AC contents ‘

This instruction reads the current 7-bit address from the AC on DB6-DBO0 and the busy flag (BF)
bit (always 0) on DB7. DDRAM, CGRAM, and AC contents are not affected by this instruction.
Because the BF is always 0, the host never has to read the BF bit to determine if the modules are
busy before sending data or instructions. Therefore, data and instructions can be sent to the
module continuously according to the E, WR/, and SCK cycle times specified in section 3.7 AC
Timing Specifications. Due to this feature, the execution times for each instruction are not
specified.

7.5.10 DDRAM OR CGRAM WRITE

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO0
‘ 1 ‘ 0 ‘ Write data ‘

This instruction writes the 8-bit data byte on DB7-DBO0 into the DDRAM or CGRAM location
addressed by the AC. The most recent DDRAM or CGRAM Address Set instruction determines
whether the write is to DDRAM or CGRAM. This instruction also increments or decrements the
AC and shifts the display according to the I/D and S bits set by the Entry Mode Set instruction.

7.5.11 DDRAM OR CGRAM READ

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO0
‘ 1 ‘ 1 ‘ Read data ‘

This instruction reads the 8-bit data byte from the DDRAM or CGRAM location addressed by
the AC on DB7-DB0. The most recent DDRAM or CGRAM Address Set instruction determines
whether the read is from DDRAM or CGRAM. This instruction also increments or decrements
the AC and shifts the display according to the I/D and S bits set by the Entry Mode Set
instruction. Before sending this instruction, a DDRAM or CGRAM Address Set instruction
should be executed to set the AC to the desired DDRAM or CGRAM address to be read.
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7.6 RESET CONDITIONS

After either a power-up reset or an external reset, the module initializes to the following
conditions:

1) All DDRAM locations are set to 20H (character code for a space).
2) The AC is set to DDRAM address O0H (i.e. sets cursor position to 00H).
3) The relationship between DDRAM addresses and character positions on the VFD is set to the
non-shifted position.
4) Entry Mode Set instruction bits:
I/D=1: The AC increments after each DDRAM or CGRAM access.
S=0: The display shift function is disabled.
5) Display On/Off Control instruction bits:
D=0: The display is off (display blank).
C=0: The cursor is off.
B=0: The blinking character function is disabled.
6) Function Set instruction bits:
DL =1: Sets the data bus width for the parallel interface modes to 8-bit (DB7-DBO0).
N =1(0): Number of display lines set to 2 for multiple line displays (number of display
lines set to 1 for single line displays).
BR1,BR0O=0,0: Sets the luminance level to 100%.

Note that the function set command must be the first instruction sent to the module after any
reset.

7.6.1 INITIALIZATION
The module can be initialized by using instructions if the module is not reset according to the

reset timing detailed in Section 3.7.1 (Reset Timing). After any reset, the function set command
must be the first instruction sent to the module.
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8.0 CONNECTOR INTERFACE

Pin Serial Parallel Parallel Pin Serial Parallel Parallel
No. (Intel) (Motorola) | No. (Intel) (Motorola)
1 GND GND GND 2 Ve Vce Ve
3 SI/SO  |NC or RST/|NC or RST/|| 4 STB RS RS
5 NC WR/ R/W 6 SCK RD/ E
7 NC DBO0 DB0 8 NC DBI DBI
9 NC DB2 DB2 10 NC DB3 DB3
11 NC DB4 DB4 12 NC DBS5 DB5
13 NC DB6 DB6 14 NC DB7 DB7
NC = No Connection
8.1 CONNECTOR CONFIGURATION (-C)
Connector (if applicable) Configuration
Amp P/N 1-103747-6 or equivalent 1x14
9.0 JUMPER SETTINGS
Mode JP1 | JpP2 JP3 JP5,JP6 JP7 JP8 JP9
Parallel (Motorola) open | (Notel) | open shorted | shorted | open open
Parallel (Intel) open | (Note 1) | open shorted | open open | shorted
Serial shorted | open shorted | open open | shorted | open

NOTE 1: No.lI and No. 2 of JP2 shorted (open) enables (disables) external reset mode.
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