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Engineering Change Order:

DATE: DESCRIPTION:

5/04/2001 Original

3/18/2002 Eliminate exhaust tip from glass design

11/19/2005 Convert to RoHS Pb-free components

2/24/2006 Sumida 1347528 -EOL, convert to new power supply 134752C.

Current consumption increases from (170mA TYP ~ 230mA MAX) to (350mA TYP ~ 400mA MAX).
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1. SCOPE

This specification applies to VFD module (Model No:M0216MD—-162MDBR2-]J).
2. FEATURES

2.1 Since a DC/DC converter is used, only+5Vdc power source is required to operate
the module

2.2 High quality display and luminance.

2.3 ASCII and Japanese charcters (CG-ROM font)

3. GENERAL DESCRIPTIONS

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

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

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

4. PRODUCT SPECIFICATIONS

4.1 Type
Table 1
Type M0216MD—-162MDBR2—]
Digit Format 5%7 Dot with Cursor
K Cursor is made of five dot.
4.2 Outer Dimensions (See Fig 7 on page 5/11 for details)
Table 2
Parameter Specification Unit
Outer Width 122.0£1.0 mm
Dimensions | Height 44.0£1.0 mm
Thickness 20. 2 Max mm
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4.3 Specifications of the Display Panel
Table 3
Parameter Specification Unit
Display Size (WH) 82. 719 mm
Number of Digit 16 Digits*2 Line -
Character Size (WsH) 9. 22%3. 85 mm
Character Pitch 3. 85%8. 03 mm
Dot Size 0. 89%0. 53 mm
Display Color Blue—Green (505 nm) -
4.4 Environment Conditions
Table 4
Parameter Symbol Min Max. Unit
Operating Temperature Topr -40 +85 C
Storage Temperature Tstg -50 +95 C
Humidity (Operating) Hopr 0 85 %
Humidity (Non—operating) Hstg 0 90 %
Vibration (10 ~ 55 Hz) — — 4 G
Shock - - 40 G
4.5 Absolute Maximum Ratings
Table 5
Parameter Symbol Min. Max. Unit
Supply Voltage Vee -0.5 5.5 Vde
Input Signal Voltage Vis -0.5 5.5 Vde
4.6 Recommend Operating Conditions
Table 6
Parameter Symbol Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 Vde
Signal (Logic) Input Voltage Vis 0 - Vee Vde
Operating Temperature Topr -20 +25 +70 C
4.7 DC Characteristics (Ta=+25°C, Vcc=+5. 0Vdc)
Table 7
Parameter Symbol Min. Typ. Max. Unit
Supply Current 3%) Tce - 350 400 mA
Logic Input | “H” Level Vih 0. 7*Vce - - Vdc
Voltage “L” Level Vil - - 0. 3*Vce Vdc
Luminance L 100 200 - Ft-L
(cd/m)

%) The surge current can be approx.3 times the specified supply current

at power on .
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4.8 Timing Chart and AC Characteristics
4.8.1 Power-on Reset and /or REST Signal Timing
N Tr(Vece)
Toff(Vee) Max 1ms
VCC Min 100ms Z Y it o
02v Min 500ns
/WR /
Treset
/RST

Note) Twait Internal Reseting Time

Fig-1 Power-on Reset and RESET signal Timing

4.8.2 180 type CPU bus write in Timing

Min 500ns

. X
ThRS) | o o
TstrRS) | | Teyc(/WR) Minions |~ 71T
Min 10ns = [ Min 200ns o
P Tecl (WR)
/WR h Min 30ns <T wh(/WR)
Min 100ns
< Tds(data) | Thw(data)
Min 30ns o Min 10ns
DB0-DB7 VALID
Fig -2 Data write-in Timing Diagram
4.8.3 180 type CPU bus read-out Timing
T X

Min 101’157 hl < ’Tl‘\iYC(RD) Mll’l 10ns >

RD _ Twirp) Minl6ons wh(/RD) _

- Min 70ns o Min 70ns

Tacc (DATA) [ _ » | Th¥
Min 70ns Y Min 5ns
VALID
DB0-DB7

Fig-3 Dada Read-out Timing Diagram (i80 bus interface)
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4.8.4 M68 type CPU bus write in timing

Tsh(rs, r/w) TH
R/ W B Min 20ns g m
RS ><
Twl (E)
E R > Twh
Min 230ns Min 230ns
- Teye _ > o THWR (DATA)
- Min 80ns g | Min 10ns
DB0-DB7 VALID
. Tsu(data)
- Min 80ns
Fig-4 Data write-in Timing Diagram(M68 bus interface)
4.8.5 M68 type CPU bus read-out Timing
R/W Tsh(rs,r/w) Th
—P <«—>
- Min 20ns Min 10ns i
RS
<« 1wh >
E | Twl (B) Min 230ns e« Thid
Min 230ns Min 5ns
P Teye o
"~ Max 160ns B
DB0-DB7 Tdl
Max 180 hs

Fig-5 Data read-out Timing Diagram (M68)

4.8.6 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 I/O(SI/SO) line to transfer
information. In a write cycle, bits are clocked into the module on the rising edge of SCK. In a read cycle, bits
in the start byte are clocked into the module on the rising edge of SCK. After the minimum wait time, each bit
in the instruction/data byte can be read from the module after each falling edge of SCK. Each read/write cycle
begin son 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.

STB —‘ ’7

B6 4 B5 | B4 | B3 )\ B2 a

}(i Start Byte 3+<' Instruction / Data 3*{

Typical Synchronous Serial Interface Write Cycle

oo oo o
v J
% Start Byte .'2=i = Instruction / Data H

Typical Synchronous Serial Interface Read Cycle

4.8.7 14pin Connector
Fourteen (14) of through holes are prepared for power supply and data communications. A

connector or pins may be able to soldered to the holes.

Table 8

Pin Serial Parallel Parallel | Pin Serial Parallel Parallel
No. (Intel) (Motorola) | No. (Intel) (Motorola)

| GND GND GND 2 Vee Vcee Vee

3 SI/'SO NC NC 4 STB RS RS

5 NC WER/ R/W 6 SCK RD/ E

7 NC DBO DBO 8 NC DB1 DB1

9 NC DB2 DB2 10 NC DB3 DB3

11 NC DB4 DB4 12 NC DB5 DB5

13 NC DB6 DB6 14 NC DB7 DB7

NC = No Connection
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4.8.7 Jumper links
Some jumper are prepared on the PCB board, to set operating mode of the display module.
A soldering iron is required to short jumper.
When jumper link JP2 is soldered, these inputs change to i80 series CPU control lines.
Pin 5 = /WR Pin 6 =/RD . (#Interface M68/i80)
This is normally open circuit. If pads JP1.1 and JP1.2 are linked. Pin 3 = /Reset.
(Pin 3 (Fnc) Input )

4. 8.8 Outer Dimensions
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Fig-5

5. FUNCTION DESCRIPTIONS

5.1 Registers in VFD Controller
The VFD controller has two 8-bit registers, an instruction reqgister (IR) and a data register (DR).
IR stores instruction oodes, such as display clear and cursor shift, and address information for DD-RAM
and CG-RAM. The IR can only be written from the host MPU. DR temporarily stores data to be written
into DO-RAM or CG-RAM and temporarily stores data to be read from DO-REAM or CG-RAM. Data written
into the DR from the MPLU is automatically written into DO-RAM or CG-RAM by an intemal operation.
The DR is also used for data storage when reading data from DD-RAM or CG-RAKM.  When address
information is written into the IR, data is read and then stored into the DR from DD-RAM or CG-RAM by
internal operation.  Data transfer between MPU is then completed when the MPLU reads the DR, After the
read, data in DO-RAM or CG-RAM at the next address is sent to the DR for the nextread from the MPU.
By the register selector (RS) signal, these two registers can be selected (See Table-g8).
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Table-8 Register Selection

Me3 i80 .
RS Operation
RW | /RD | /WR
0 0 1 0 IR write as an internal operation (display clear, etc.)
0 1 0 1 Read busy flag (DB7) and address counter (DBD to DBG)
1 0 1 0 DR write as an internal operation (DR to DDRAM or CGRAM)
1 1 0 1 DR read as an internal operation (DDRAM or CGRAM to DR)

5.1.1 Busy Flag (BF)

When the busy flag is 1, the controller is in the internal operation mode, and the next instruction

will not be accepted. When RS = 0 and R/W = 1 (Table-8), the busy flag is output to DBY.

The next instruction must be written after ensuring that the busy flag is 0.

5.1.2 Address Counter (ACC)

The address counter {(ACC) assigns addresses to both DD-RAM and CG-RAM. When an address
of an instruction is written into the IR, the address information is sent from the IR to the ACC.

Selection of either DD-RAM or CG-RAM is also determined concurrently by the instruction.

After writing into (reading from) DD-RAM or CG-RAM, the ACC is automatically incremented by 1

(decremented by 1). The ACC contents are then output to DBO to DBE when RS = 0 and
RMW = 1 (See Table-8).

5.1.3 Display Data RAM {DD-RAM)
Display data RAM (DD-RAM) stores display data representad in 8-bit character codes,
The area in DD-RAM that is not used for display can be used as general data RAM.
See Table 8 for the relationships betweaen DD-RAM addresses and positions on the WFD,

Table 9 Relation between Digit Position and DD-RAM data

Left End | 2nd Column| 2rd Column | s==*s==* 19th Column| Right End

1st Row 00 Hex 01 Hex 02 Hex 12 Hex 13 Hex

2nd Row 40 Hex 41 Hex 42 Hex 52 Hex 53 Hex

5.1.4 Character Generator ROM (CG-ROM)

The character generator ROM (CG-ROM) generates character patterns of 5X7 dots from 2-bit

character codes (Table-10). It can generate 240 kinds of 8X7 dot character patterns.

The character fonts are shown on the following page. The character codes 00H to OFH are

allocated o the CG-RAM

5.1.5 Character Generator RAM ({CG-RAM)

In the character generator RAM (CG-RAM), the user can 11231415

rewrite character patterns by program. 6|7 | & ]9 |10
For 67 dots and cursor, eight character patterns can be 11 112113 l1al1s
written. Write into DD-RAM the characler codes at the

addrasses shown as the left column of Table-10 to show 16 |17 |18 119 )20
the character patterns stored in CG-RAM. 2912223124125

Seia Table-ﬂ_ fu:_:r the r_elati_u:unsh?p between CG-RAM 26 127 128 (29 [ 30
addresses and data and display patterns and refer to

Fig-10 for dot assignment of VFD. 33213313435
Areas that are not used for display can be used 36

as general data REAM.

Fig-1tv Dot Assignment
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Table-10 Characters Font Table (CG-ROM)and CG-RAM codes

Upper bits

Lower bits

DB7
DB6
DB5
DB4

S O OO

— o O O

S O = O

— o = O

—_ == O

—_ O = =

DBO DB1 DBZ DB3

[

N (o~ oo

P o~ o~

oo 00 0 BIPRAR ~AinE
00 o 1 |V IHIE &« Awe P FGEY
oo 1o 2GR PRRRERrAE T NAER
oo 11 3 “MREICECs AR ITEL @
o100 4 “WE4DTALZW, TFFHR
ov o s M EEREDeuELD Xm0
o110 6 fREeFUFuDeRNIeE
ot 1t S BT Y RN s e FFRan
too o 8T | CHHAhx® ]« 3ErE
oo 1 o “G™ i I I |6 |m [T Jib ™
to 1o ANy JadzUdzdnld s
to 1 1| B KD ELGArTED" R
tro oo e My LRI E eI s
1o 1 0k iy A
1o B el in et BER

o R e SR e B ol
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Table-11 Relationship between CG-RAM Addresses, Characier Codes(DD-RAM) and 5++7 fwith Cursor)
Dwd Charvacter Pattemys (CG-RAM dafa)

Character Codes Character Patterns
_ CG-RAM Address
(DO-RAM data) (CGE-RAM data)
oc|lo|o|o olo Alalalalala ojlojojolo|o|lo|D
TIGa|5 |43z slalafzf1|o] |7l6ls5l4|3 210
olofe B ERERE 5“
ol gl7 8 |a [10
a1 |0 eeles e |11 |12 |13 |14 |15
AERE 16 |17 |18 |19 |20 Character
alolo|o a]a olalo Fatterni1}
1|o|o 21 |22 |23 |24 |25
1|01 eeles |- |26 |27 |28 |29 |30
1110 ------3132333&35/]
TERE 36 |- o | G
position
alofo eeles]e=l1 2|3 |4 |5
ol celeseal s | 7| 8 10
a1 o 11 12 13|14 [15
Character
a1 16 |17 |18 |19 |20
alolo|o a]a olal Fatterni2)
1|o|o ee|eafon]2q |22 |23 |24 |25
1101 26 |27 |28 |29 |30
1110 3132333435)
- Cursar
11111 36 position
alo|fo 112|345
alof N 10
alojo|o]-Jal ofl1]ofaf1]|o eefes e |11 |12 |13 |14 |15
- gy S a1 16§17 |16 | 19 Loer
=] B e
alojolo]l-=]1] RN ERERERE ee|ea]e-|2a |27 |28 |29 |30
1110 eefoafon]ag |32 |33 |34 |35
1111 ag |- .

Motes: 1. Character code bits 0 to 2 correspond to CG-RAM address bits 3 to 5 (3 bits : 8 types).

2. CG-RAM address bits 0 to 2 designate the character pattern line position. The 8th line is the
cursor position and its display is formed by a logical OR with the cursor. Maintain the 8th line
data, corresponding to the cursor display position, at 0 as the cursor display.
If bit 4 of the 8th line data is 1, 1 bit will light up the curscr regardless of the cursor presence.

o

Character pattern row positions correspond to CG-RAM data bits 0 to 4 (bit 4 being at the left).

4. As shown Table-11, CG-RAM character patterns are selected when character code hits 4 to 7
are all 0. However, since character code bit 3 has no effect, the R display example above can
be selected by either character code 00H or 08H.

5. 1 for CG-RAM data corresponds to display selection and 0 to non-selection.

"+«" |ndicates no effect (Don't care)
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5.2 Interfacing to the MPU
This VFD madule can interface in either two 4-bit operations or one 8-bit operation, thus allowing
interfacing with 4- or 8-bit MPUs.

* For 4-hit interface data, only four bus lines (DB4 to DB7) are wsed for transfer. When to use 4-bit
parallel data transfer, DBO to DB3 keep "H" or "L". The data transfer between the YFD module and
tha MPU is complaeted after the 4-bit data has been transfered twice. As for the order of data transfer
the four high order bits (for 8-hit operation, DE4 to DE7) are transferred before the four low order bits
(for 8-bit operation, DBO to DB3).
The busy flag (BF) are performed before transferring the higher 4 bits. BF checks are not required
befora transferring the lower 4 bits.

RS
R/W
E
DB7
DB6
DBS
DB4

IVAVAT
:] R7 {ir2 X |
::X Re {1Rz X |
::X Rs {IR1X |
[ Xra )R )|

TAVAES

TR AW AW

BER

 Xer X YacaX | Yorr¥oraX

\

| Yos Yoz (|

Yece{ YaczX | YoreXoreX |

YosYoz) |

Xos Yo X |

Yecs{ YeciX | YorsXor1Y |

YosXor) |

BED I

YacaX YacoX | Yora)oroX |

nsiruction Regisier

Character Code

Busy Flag & Address

Data Register

Character Code_ |

Avaul

Yo XooX [

-

Wiite o

il i

Winte

=l

Counter Read

fin-

Head

Wirite

Fig-11 4-Bit Transfer Example (M65)

* For B-bit interface data, all eight bus lines (DBO to OBE7) are used.

5.3 Transfer selecting
This is used to select the I/F mode: Serial or Parallel Transfer

Now you can operate the jumper “JP3"”on the PCB board.
When “JP3”"is short, Serial Data Transfer
When “JP3”"is open, Parallel Transfer (default)

5.4 Other Jumper Setting
Some jumperare preparedonthe PCB board, toset operatingmode of the display module.

A soldering iron is required to short jumper.

The jumper “JP1.1"and “JP1.2"are used to reset of module.
MO0216MD-162MDBR2-J is n reset inputs from third hole of 14 though holes and M68 CPU bus
interface. Reset input signal is active when it is low.

The following table shows the function of JP1.1, JP1.2, JP2.
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Table—12 jumper setting

JP2 JP1.1 | JP1.2 | FUNCTION
Open Open | Open | M68 type
Short | Open | Open | I80 type

MPU type Selection

Open | Open | Pin#3:No connection
X Short | Pin #3: /Reset signal input (Low Active)

X :Don’t care

External Reset Section

6. INSTRUCTIONS

6.1 Outline
anly the instruction register (IR) and the data register (DR} of the YFD controller can be controlled by
the user's MPL. Before starting the internal operation of the controller, control information is temporarily
stored into these registers to allow interfacing with various MPLUs, which operate at different speeds, or
various peripheral control devices. The internal operation of the controller is determined by signals sent
from the MPL. These signals, which include register selection signal (R=), readswrite signal (RAW), and
the data bus (DBO to DEY), make up the controller instructions (See Table 12). There are four categories
of instructions that;

++ Designate controller functions, such as display format, data length, ete.
++ Set internal RAM addresses

++ Perform data transfer with internal EAM

«+ Perform miscellansous functions

Mormally, instructions that perform data transfer with internal RAM are used the most.

However, autc-incrementation by 1 (or aute-decremeantaion by 1) of internal RAM addresses after each
data write can lighten the program load of the MPL. Since the display shift instruction can perform
coneurrently with display data  write, the user can minimize system development time with maximum
programming efficiency.

When an instruction is being executed for internal operation, no instruction other than the busy flag /
address read instruction can be executed. Becauze the busy flag is set to 1 while an instruction is
being executed, check it to make sure it is O before sending ancther instruction from the MPLL

Mote : Be sure the controller is not in the busy state (BF = 00 before sending an instruction from the MPL
to the module. If an instruction is sent without checking the busy flag, the time hetwesn the first
instruction and next instruction will take much longer than the instruction time itself,

Refer to Table 12 for the list of each instruction execution time.
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Table-13  Insimciion Ser

CO0E
I msiructi 0 ipli
A R Trw ] ner [oee [oes[ o4 na] nE2[ 0B1] DEO EeEpen
. Clears all display and seis DD-
Dispday Clear Do o oo oo ol 1 IRaM addess 0 in addess counter.
Bets DORAM address O n ACC.
Al=o returns the display being
Gursor Home oo e jeepe e shilteel tor the crigind position. DO
RAM conlents remain unchanged.
S-E'IE_P'E S!erim dsiI[F[E"Dn and
i specilies display shift.
Eniry Mode Sel 0 oo f(olojfa a 1o s These operations ara —
during wrilingreading dala
: Sats all display ORY DFFI:DI CLIMEC
Lisplay ONOFE o oo oo a1 | o] c| B |ONOFFC) curscr blink of
character position{B)
Cursor of q q Shifts display or cursor, kesping
Display Shi pjlojoe oo} |sC)RL DO-RAM  contents.
S-Ei-a data length|F), number of
Fundlion Sel ] oo 0 1 IF | M ER1 EHD EE |II'E"E|IN:I Sel brighiness lewel]
S OWEE o Lo o | ACG Sets the CO-RAM addiess.
OORAM Addiess
Saliing 0 o1 ADDO Bats the DO-RAM address.
Busy Flag & Reasd busy flagiBF) and address
Ackress %eading D 1 | BF AGG counter (ACC)
Oata Wriling 1o - Wriles data inlo CG-RAM or
GG or DOFAM 1] 0 Lata wriling DORAM.
Data Resding from : Reads data from CiG-RAM or
Coor DORAM | T[] Daka reading DORAM.
M0 = 1 : Iner=ment | Abbreviation |
D = 0 : Decrement
g -1 DlSFIE'I' shilt enabled O0-Ram Eﬁ‘apla',' Dala Ral
5 =10 : Cursor shift enabled
CG-RAM : Characler Generater
&/C =1 : Display shil RAM
SC =0 : Cursor mowe
RL = 1 : Shilt o the right ACG : CG-RAM Address
RL = 0 : Shifl 1o the le
o IE _ El : EE!IE ADD : DO-RAM Address
. = : 1
= ACC . Address Counber
N =1 : 2 Lines display
M =10 : 1 Line display
BR1, BRO = 00 : 100%
o1 : TE%
10 : 50%
11 265%
BF =1 : Busy {Inlemaly operating)
BF =0 : Mol busy (Insimuction acceplabl)
= Don't Care
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6.2 Instruction Descriptions

6.2.1 Display Clear
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lo ofo o] o] oo 1] om
RS =0, RW =0

This instruction

(1) Fills all locations in the display data RAM (DD-RAM) with 20H (Blank-character).
Clears the contents of the address counter (ACC) to OOH.

Sets the display for zero character shift (returns original position).

(2)

(3

) Sets the address counter (ACC) to point to the DD-RAM.
) If

)

If the cursor is displayed, moves the cursor to the left most character in the top line (upper lineg).

(4
[:5
(6) Sets the address counter (ACC) to increment on the each access of DD-RAM or CG-RAM.

6.2.2 Cursor Home
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lo [ oo o[ o] o] 1] | 02Hto3H
RS =0, RW=20 = : Dont care

This instruction

(1) Clears the contents of the address counter (ACC) to 00H.

(2) Sets the address counter (ACC) to point to the DD-RAM.

(3] Sets the display for zero character shift (returns original position).

(4] If the cursor is displayed, moves the left most character in the top line (upper line).

6.2.3 Entry Mode Set
, _DB7 DB6 DBS DB4 DB3 DB2 DB1_DBO
Lo [ o o] o | o] 1 [w] s | oantom
RS = 0, RW =0

The I/D bit selects the way in which the contents of the address counter (ACC) are modified after
every access to DD-RAM or CG-RAM.

iD= 1 : The address counter (ACC) is incremented.

IF'Dn = 0 : The address counter (ACC) is decremented.

The S bit enables display shift, instead of cursor shift, after each write or read to the DD-RAM.
S = 1 : Display shift enahled.
5 = 0 : Cursor shift enabled.

The direction in which the display is shifted is opposite in sense to that of the cursor.

For example, if 5=0 and /D=1, the cursor would shift one character to the right after a MPU writes
to DD-RAM. However if 5=1 and /D=1, the display would shift one character to the left and the
cursor would maintain its position on the panel.

The cursor will already be shifted in the direction selected by I'D during reads of the DD-RAM,
irrespective of the value of 5. Similarly reading and writing the CG-RAM always shift the cursor.
Also both lines are shifted simultanecusly.
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Table-14  Cursor move and Display shift by the "Entey Mode Ser”

| s After writing DD-RAM data After reading DD-RAM data

0 | 0 | The cursor moves one character to the left. | The cursor moves one character to the left.

1 | 0 | The cursor moves one character to the right. | The cursor moves one character to the right.

o (1 The display S_h'ﬁs one character to the right The cursor moves one character to the left.
without cursor's move.

1 1 The d|5|{lay S_h'ﬁs one character to the left The cursor moves one character to the right.
without cursor's mowve,

6.2.4 Display ON/OFF
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
[ o o[ o] o] 1] o] c| e | osHtorn
RS =0, RW =0

This instruction controls various features of the display.

D =1 : Display on, D = 0 : Display off.
C =1 : Cursor on, C =0 : Cursor off.
B = 1 : Blinking on, B = 0 : Blinking off

{Blinking is achisved by alternating between a normal and all on display of a character.

The cursor blinks with a frequency of about 1.0 Hz and DUTY 50%.)
6.2.5 CurscriDisplay Shift

DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
Lo | o[ o | 1 [se|r | |- | 10Ht1rH
RS =0, RW =10 ++ : Don't care

This instruction shifts the display and/or moves the cursor, one character to the left or right,

without reading or writing DD-RAM.

The S/C bit selects movement of the cursor or movement of both the cursor and the display.

SMC = 1 : Shift beth cursor and display
SIC = 0 : Shift cursor anly

The RIL kit selects left ward or right ward movement of the display and/or cursor.
R/L = 1 : Shift one character right
R/ = 0 : Shift one character left

Table-15 Cursor’Display shift

SC | RIL Cursar shift Display shift

a 0 |Move one character to the left Mo shift

0 1 |Move one character to the right Mo shift

1 0 | Shift one character to the left with display | Shift one character to the left

1 1 | Shift one character to the right with display | Shift one character to the right
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6.2.6 Function Set

DB7T DB6 DB5 DB4 DB3 DB2 DB1 DBO
[ o | o | 1+ [ F | N |- [BR1I]|BRO| 20Hto 3FH
RS=0  RW=10 *= : Don't care
This instruction sets width of data bus line{when to use parallel interface. IM=1), the number of display
ling and brightness control.
This instruction initializes the system, and must be the first instruction executed after power-on.

The IF kit selects between an 2-bit or 4-bit bus width interface.

IF =1 : 8hit CPU interface using DBY to DBO

IF =0 : 4-bit CPU interface using DBY to DB4
The N hit selects between 1-line or 2-line display.

M =1: Select 2 line display (Using ancde output A1 to ASD)

N =10 : Select 1 line display {Using anode output A1 to A40. A41 to ASD fixed Low level)
BR1, BRO flag is control to brightness of WVFD to modulate pulse width of Anode output as follows.

BR1 BRO Brightness
0 0 100 %
0 1 75 %
1 0 50 %
1 1 25 %

6.2.7 Set CG-RAM Address
DBT DBe DB5 DB4 DB3 DBz DB1 DBO
Lo [ 1] ACG 40H to TFH
RS =0, RW=10
This instruction

(1) Load a new 6-bit address into the address counter (ACC).
(2) Sets the address counter (ACC) to address CG-RAM.

Once "Set CG-RAM Address" has been executed, the contents of the address counter (ACC) will be
automatically modified after every access of CG-RAM, as determined by the "Entry Mode Set" instruction.
The active width of the address counter (ACC), when it is addressing CG-RAM, is 6 hits, so the counter
will wrap around to O0H from 2FH if more than 64 bytes of data are written to CG-RAM.

6.2.8 Set DD-RAM Address

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
80H to ATH (1-Line)
L1 | ADD COH to ETH (2-Line)

RS =0, R'W =140
This instruction

(1) Loads a new 7-bit address into the address counter (ACC).
(2) Sets the address counter (ACC) to point to the DD-RAM.

Once the "Set DD-RAM Address" instruction has been executed, the contents of the address counter

(ACC) will be automatically modified after sach access of DD-RAM, as selected by the "Entry Mode Sat”

instruction.
Table-16 Valid DD-RAM address Ranges

\\\ Mumber of Character Address Range

1st line 40 00H to 27H
2nd line 40 40H to 67H
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6.2.9 Read Busy Flag and Address

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
[ eF | AcC
RS = 0, RW = 1

Read busy flag and address reads the busy flag (BF) indicating that the system is now internally
operating on a previously received instruction. If BF is 1, the internal operation is in progress.
BF = 1 : busy state
BF = 0 : ready for next instruction, command receivable.

The next instruction will not be accepted until BF is reset to 0. Check the BF status before the next
write operation. At the same time, the value of the address counter (ACC) in binary AAAAAAA s
read out. This address counter (ACC) is used by both CG-RAM and DD-RAM addresses, and its value
is determined by the previous instruction. The address contents are the same as for instructions set
CG-RAM address and set DD-RAM address.

6.2.10 Write Data to CG or DD-RAM

DB7 DB6 DB DB4 DB3I DB2Z DB1 DBO
Data Write 00H te FFH

RE§ =1, RW=10

This instruction writes 8-bit binary data (DBY to DBEO) into CG-RAM or DD-RAM.

To write into CG-RAM or DD-RAM is determined by the previous specification of the CG-RAM or
DO-RAM address setting. After a write, the address is automatically incremented or decremented by 1
according to the entry mode. The entry mode also determines the display shift.

When data is written to the CG-RAM, the DBV, DB& and DEBES bits are not displayed as characters.

6.2.11 Read Data from CG or DD-RAM

DBT DBé DB5 DB4 DB3 DB2 DB1 DBO
Data Read

RS =1, RW =1
This instruction reads 8-bit binary data (DET to DBO) from CG-RAM or DD-RAM.

The previous designation determines whether CG-RAM or DD-RAM is to be read.

Before entering this read instruction, either CG-RAM or DD-RAM address set instruction must be
executed. If not executed, the first read data will be invalid. When serally executing read instructions,
the next address data is normally read from the second read. The address set instructions need not
be executed just before this read instruction when shifting the cursor by the cursor shift instruction
(when reading out DD-RAM).

The operation of the cursor shift instruction is the same as the set DD-RAM address instruction.

After a read, the entry mode automatically increases or decreases the address by 1.

Mote : The address counter (ACC) is automatically incremented or decremented by 1 after the write instructions
to CG-RAM or DD-RAM are executed. The RAM data selected by the ACC cannot be read out at this
time ewven if read instructions are executed. Therefore, to correctly read data, execute either the address
set instruction or cursor shift instruction {only with DD-RAM), then just before reading the desired data,
exacute the read instruction from the second time the read instruction is sent.
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7.OPERATING RECOMMENDATIONS

7.1 Avcid applying excessive shock or wvibration beyond the specification far the YFD module.

7.2 Since YWFDs are made of glass material, careful handling is required.
i.e. Direct impact with hard material to the glass surface(especially exhaust tip) may crack
the glass.

7.3 When mounting the WFD module to your system, leave a slight gap between the VFD glass
and your front panel.
The module should be mounted without stress to avoid flexing of the PCE.

7.4 Avcid plugging or unplugging the interface connection with the power on, otherwise it may
cause the severe damage to input circuitry.

7.5 Slow starting power supply may cause non-operation because ane chip micom won't be reset,

7.6 Exceeding any of maximum ratings may cause the permanent damage.

7.7 Since the VFD modules contain high voltage source, careful handling is required during
powered on.

7.8 When the power is turned off, the capacitor does not discharges immediately.
The high voltage applied to the WFD must not contact to the [Cs. And the short-circuit of
mounted companents on PCE within 20 seconds after power-off may cause damage to those.

7.9 The power supply must be capable of providing at least 3 times the rated current, because
the surge current can be more than 3 times the specified current consumption when the
power is turmed on.

710 Avoid using the module where excessive noise interference is expected. Moise may affects
the interface signal and causes improper operation. And it is important to keep the length of
the interface cable less than SC0cm.

7.1 Since all WFD modules contain C-MOS [Cs, anti-static handling procedures are always required.

NOTE:

Information in this document is provided solely in connection with Newhaven Display products. Newhaven
Display reserves the right to make changes, corrections, modifications or improvements to this document
and the products described herein at any time without notice.

All Newhaven Display products are sold pursuant to Newhaven Display terms and conditions of sale.
Purchasers are solely responsible for the choice, selection or use of the Newhaven Display products and
services described herein and Newhaven Display assumes no liability whatsoever relating to the choice,
selection or use of the Newhaven Display products and services described herein. No license, express or
implied by estoppel or otherwise to any intellectual property rights is granted under this document.




