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Document Revision History

Revision Date Description Changed by

0 5/4/2001 Initial Release -

1 3/18/2002 Eliminate exhaust from glass design -

2 11/19/2005 Convert to RoHS Pb-free components -

3 2/24/2006 Sumida 134752B -EOL, convert to new power supply 134752C. -

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

4 5/25/2010 User Guide Reformat BE

5 6/8/2010 High level input current added, controller name added BE

1. SCOPE

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

Since a DC/DC converter is used, only +5Vdc power source is required to operate the module.
b. High quality display and luminance
ASCIl and Japanese characters (CG-ROM font).

3. GENERAL DESCRIPTIONS
This specification becomes effective after being approved by the purchaser.
When any conflict is found in the specification, appropriate action should be taken upon
agreement of both parties.

a.

C.

a.
b.

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 MO0216MD-162MDBR2-)
Digit Format 5x7 Dot with Cursor
Controller PT6314

4.2 Outer Dimensions (See Fig 7 for details) Table 2
Parameter Specifications 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 (W*H) 82.7*19 mm
Number of Digit 16 Digits*2 Line -
Character Size  (W*H) 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 Vcce -0.5 5.5 Vdc
Input Signal Voltage Vis -0.5 5.5 Vdc
4.6 Recommend Operating Conditions Table 6
Parameter Symbol Min. Typ. Max. Unit
Supply Voltage Vcc 45 5.0 5.5 Vdc.
Signal (Logic) Input Voltage Vis 0 - Vcc Vdc
4.7 DC Characteristics (Ta=+25°C, Vcc=+5.0Vdc) Table 7
Parameter Symbol Min. Typ. Max. Unit
Supply Current Icc - 350 400 mA
High Level input current IIH 20 - 500 HA
Logic Input “H” Level Vih 0.7*Vcc - - Vdc
Voltage “L” Level Vil - - 0.3*Vcc Vdc
Luminance L 100 200 - Ft-L
(cd/m2)
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4,8 Timing Chart and AC Characteristics
4.8.1 Power-on Reset and /or REST Signal Timing

TrVee)
Max Ims
walt
02V Min 500ns

/WR /
Treset

st

Note) Twait Internal Reseting Time

Fig-1 Power-on Reset and RESET signal Timing

4.8.2 180 type CPU bus write in Timing

RS
Th(RS)
Tstr(RS) o le Teye(/WR) Min 10ns [+
Min 10 i
ns - Min 200ns Teel (WR)
/WR Min 30ns

Min 100ns
Tds(data Thw(data)
Min 30ns - Min 10ns

DB0-DB7 VALID
Fig —2 Data write-in Timing Diagram
4.8.3 i80 type CPU bus read-out Timing
RS
Tsu(RS) Th(RS)
: e
Min Tonem T 1% < TIEITI’CI(;D) Min 10ns -
Twi(RD) 10008 Jwh(/RD)
/RD - Min 70ns > in 70ns
Tace (DATA) [ " <> ﬂ —
Min 70ns - - 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

Tshirs, r/w) TH I
- o
R/W Min 20ns Min 10ns
RS
Twl (E)
E Twh
Min 230ns Min 230ns
! Teve THWR (DATA)
- - -
Min 80ns > Min 10ns
DBO-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.riw) Th
[ " >
- Min 20ns Min 10ns
RS
< Twh >
E Twl (E) > Min 230ns ‘> 'l‘.h:rd
Min 230ns Min Sns
leye
< >
Max 160ns
DB0-DB7 Tdl
Max 1("»{} 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 1/0(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.
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}< Start Byte - >~< Instruction / Data )-I

Typical Synchronous Serial Interface Write Cycle

H Start Byte % 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 Vee Vee

3 SI/SO NC NC 4 STB RS RS

5 NC WR/ 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 2 NC DB5 DBS5

13 NC DB6 DB6 14 NC DB7 DB7

NC = No Connection

4. 8.7 Jumper links
Some jumper are prepared on the PCB hoard, 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 180 series CPU control lines.
Pin 3 = /WR Pin 6 =/RD . (8Interface MB68/180)
This is normally open circuit. If pads JPl.1 and JP1.2 are linked. Pin 3 = /Reset.
(Pin 3 (Fnc) Input )
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4.8.8 Mechanical Drawing
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Fig 5

1. FUNCTION DESCRIPTIONS
1.1 Registers in VFD Controller
The VFD controller has two 8-bit registers, an instruction register (IR) and a data register (DR). IR stores
instruction codes, 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 DD-RAM or CG-RAM
and temporarily stores data to be read from DD-RAM or CG-RAM by an internal operation. The DR is also used
for data storage when reading data from DD-RAM or CG-RAM. 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 MPU reads the DR. After the read, data in DD-RAM or CG-RAM at the next
address is sent to the DFR for the next read from the MPU. By the register selector (RS) signal, these two
registers can be selected (See Table 8).
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Table-8 Register Selection

M68 i80 .
RS Operation
R'W | /RD IWR
0 0 1 0 IR write as an internal operation (display clear, eic.)
0 1 0 1 Read busy flag (DB7) and address counter (DBO to DB6)
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 DB7.
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 oufput to DBO to DB6E when RS = 0 and

RMW = 1 (See Table-8).

5.1.3 Display Data RAM (DD-RAM)

Display data RAM (DO-RANM) stores display data representedin B-bit character codes.
The area in DD-REAM that is not used for display can be used as general data RAR.
Sea Table 5 for the relationships between DD-RAM addresses and positions on the VFD.

Tauble O Refation betveen Digit Position and DD-RAM data

Left End | 2nd Column | 3rd Column | s*#==rs= 19th Column| Right End

1st Riow 00 Hex 01 Hex 02 Hex sesssras 12 Hex 13 Hex

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

5.1.4 Character Generator ROM (CG-ROM)

2.1.5 Character Generator RAM (CG-RAM)

The character generator ROM (CG-ROM) generates character pattzrns of 5X7 dots from 2-bit
character codes (Table-10), It can generate 240 kinds of 5X7 dot character patterns.

The character fonts are shown on the following page. The character codes 00H to OFH are
allocated to the CG-RAM

In the character generator RAM (CG-RAN), the user can 11213145

reswrite character patterns by program. 6 |7 |8 |9 |10
For 57 dols and cursor, eight character patterns can be 11 112 113 114 1 15
written, Write into DD-RAM the characler codes at the
addresses shown as the left column of Table-10 o show 16 {17 |18 119 |20
the character patterns stored in CG-RAM. 21 |22 |23 124125
See Table-11 for the relationship betwean CG-RAM

addresses and data and display patterns and refer to 26 {2728 129130
Fig-10 for dot assignment of VFD. 31|32 ]33 |34 135
Areas that are not used for display can be used 36

as Jdeneral data BEAM.

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

ng olololojo|ofoftf1]r]r|1]1|1]1
pe| O [O|OfjOfLyLlfIfLl|jOfOjOjO(Ll]|1]1]1
pB5| 0 |Oo|LljL|jOo|Of1f{L|jO|O|Ll|1]|0O]O]|I]]1
Lower bits Bi| O [1[O|L1|ofL1fof[l|[Oo]|1|Of1|[O]1]0]!
DB0 DBI DB DB3 0 |1]2/3]4|5|6|7|8|9|a|B|C|D|E|F
o0 o of o IBRAIPITIEIAE |=1FIE 0P
00 o t| ol F L T AIR ala|d el |FFGlE2Y
o0 1o 2 "5 EIMZ2IBIRBbIFAE T4 AES
oo 11| 3 <9 B#3CI5|c5 AR VT EE e
o1 o0 o« “FVNE4DTIdLa®. IFFMS
o 1o 1| s 5 BlESE|Ueu|EO) A F s
oo Y lEBIFIVE VT RN TP
ot S TGN 9w G 4 7 F IR 9
1o o o s |“5 | |[CIBIHK k% @1 4|74 rx
vo o o YAV g e E AT LMY
bo o Al e kE T2z Uldlz | 3N d | F
1o 1 1 BCG{f;*""i:'+;|‘:[|{{I:I£HﬁtDHFl
tro o) e KILIFIL TN 2[R 70 R
Lo oSk l= =M T m ) E RN
tror oo | B x NI Rl el AR

v el A0 o E W e R O
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TaMe-11 Relaiionship bemveen CG-RAM Addresses, Characier CodesiDD-RAM) and 3«7 (with Carsori
Dot Characier Patiemys (OG-RAM deda)

Character Codes Character Patterns
CE-RAM Addre=s=
(DO-RAN data) (CG-RAM data)
c|ojDjoyojojo| o Ala BlA]A ojojoyo oo (DD
T |5 |41312(1 (0 Eld 1312|110 TIEls514 12312 1(11]0
ajo|o 1 EXl B I 213 |4 |5 ‘\
ajoji eefecfoed 5 V7T |8 |0 |10
agl1]|0 sefeels 11 12193 114 |15
o1 1] [-<[--]--Tia a7 {18 10 [za] j»Crerecter
00|00 N 0loja Fattermi1)
1|o|G eefes oo U] |22 |23 |24 |25
11o]4 sl 2Z6 |27 | 26 | 20 | 30
11|10 eefes e 0] |32 13334 35)
11111 - e Cur;-_:w
(=31 O=Ty
ajo|no refrecfon] 2134 |5 ‘\
L sefesfs=l B |7 |8 |9 |0
aji|no saflecfacfqd 12|13 |14 |15
Character
ar1111 eefesfea Qg (A7 |18 [ 10 |20
Qa0 |og==107101 opoq1 FattamniZ)
1106 ]|0 - 21|22 |23 |24 | 25
11011 eefes Qe QO |27 |28 )20 |30
1110 eaflea a2 |32 35|34 |35
- Curesor
I 1 1 refleaffun -:'!-b e e LR ] e I:"js_ilbn
QlG|o Al A R B 213 |4 )| 45
ajoji eefecfoel 5 7T |8 |0 |40
J | |0 |oj-=J07111|0 o110 eefecfoe 1 1211314 |15
| e || al111 . 16 |17 |18 | 10 L—n
] T —
a|a|0|0 1111 11111110611 saflea oo 26 |27 |26 |20 |30
11110 eefee o3 323534 |38
'| -'| -'| 'l KX o _"!.E Rl aw R

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

2. CG-RAM address bits 0 to 2 designate the character patern line position. The 8th line is the
cursor position and its display is formed by a logical OR with the cursor. Maintain the &th line
data, corresponding to the cursor display position, at 0 as the cursor display.

If kit 4 of the 8th ling data is 1, 1 bit will light up the cursor regardless of the cursor presznca.

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

4 As shown Table-11, CG-RAM character patterns are selected when character coce bits 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 D8H.

5.1 for CG-RAM data corresponds to display selection and 0 to non-selection,

" Indicates no effect {Don't care)
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5.2 Interfacing to the MPU
This VFD modula can imtarface in aither two 4-bit operations or ong &-bit operation, thus allowing
interfacing with 4- or &-bit MPUs.

¥ For 4-bit interface data, only four bus lines (DB4 to DET) are used for transfer. When to use 4-hbit
parallel data transfer, DBO to DB3 keep "H" or "L". The data transfer between the VFD module and
the MPU is completed after the 4-bit data has been transferred twice. As for the order of data transfer
the four high order bits (for &-hit operation, DB4 to DET) are transferred before the four low order bits
(for B-bit operation, DBO to DE3).
The busy flag (BF) are performed before transfering the higher 4 bits. BF checks are not required
before transferring the lower 4 hits,

RS
R/W
E
DB7
DB6
DB3
DB4

f

IVAVA T

TAVA

A

IXRT R )

Yo Yoa X

BF AC3

[\

\

fAS\

AVAE

NDRTKDHS[

XorXo: Y

¥R fR2X

X D6 X2 X

Yac BX:XMQK

 YorsYor2) |

Yos X2}

X rs R Y|

| Y os Yo X |

YecsX YeorX

 YorsYoriY |

_XszmK

YR Ro )|

Y04 Yoo X |

 YecaX YacoX|

 YoraYoroX

Yo oo}

nsiruction Register

Character Cods

Busy Flag & Address

Data Register

Character Code |

ol

gl i

WWite o

Wirte

Counter Head

i

Head

Wirite

Fig-I1 4-Bit Transfer Example {M68)

* For 8-bit interdace data, all eight bus lines (DBO to DB7) are usad.

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.
M0216MD-162MDBR2-J is n reset inputs from third hole of 14 though holes and M&8 CPU bus
interface. Reset input signal is active when it is low.

The following table shows the function of JP1.1, JP1.2, JP2.

Table-12 jumper setting

JP2 JPI1.1 JP1.2 | FUNCTION
Open Open Open | M68 type ) . ,
MPU type Selection
Short Open Open | 180 type
Open | Open | Pin #3:No connection L
: : : : : External Reset Section
X Short | Pin #3: /Reset signal input (Low Active)

X Don’t care
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6. INSTRUCTIONS

6.1 QOutline
Only the instruction register (IR} and the data register (DR) of the WFD controller can be controlled by
the user's MFLI Before starting the internal operation of the controller, control information is temporarily
stored into these registers to allow intefacing with various MPLUs, which operate at different speeds, ar
various peripheral control devices. The internal cperation of the contraller is determined by signals sent
fram the MPL. These signals, which includs register selection signal (RS}, readfwritz signal (R, and
the data bus (DBO to DET), make up the contraller instructions (Ses Table 13) There are four categories
of instructions that

++» Designate contraller functions, such as display format, data lenagth, ete
++ Zet intzrnal EAM addresses

++ Perform data transfer with internal RAM

++ Perform miscellaneous functions

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

However, autc-incrementation by 1 (or auto-decremantation by 1) of internal RAM addresses after each
data write can lighten the program load of the MPLU, Since the display shift instruction can perfarm
concurently with display data  write, the user can minimize system development time with maximum
programming efficisncy.

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

Mote © Be sure the controller 15 not 0 the busy state (BF = 0) ketore sending an instruztion from the MPU
to the module. It an instruction s sent without checking the busy flag, the time between the first
instruction and next instruction will take much konger than the instruction time itself.

Refer to Table 13 for the list of each instruction execution time.
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CODE

Imstruch 0 iph
AN Y g Traw | oz [oes [Des[ oe4 [ oez] o2 [ 0E1] oRO HRETpn
. Clrs all display and ssts DD-
Display Clear bhpojojojpopaga O | 1 |RAM address 0 in addess counter.
Bats DDRAM address 0 n ACC.
oo |M=0 relums the display being
Cursor Home plpojpojooypagao 1 shifled Iy the originel position. D0
RAM conlents remain unchanged.
Bads the cursor direction and
Enty MedsSet | o | o |o|oflo]a]oa o | s ;ﬁ'ﬁ[iﬁg‘;}ﬂ:g s
duning anilingreadng da
. Sats all display CIN.DFFEI:H. (el =u §
Oisplay ONEFE g o o jo oo |1 | D0 | c| B |ONOFFC) cusor blik of
characier position(B)
Cursor or [ 11 .. | .. |8hifls dsplay or cursor, keeping
Display Shil R B B DO-RAM contents.
Sal= dala lengthlF), number of
Fundion Sel i oo Q 1 IF | M |- |ER1|BRO -;Ei. 13 Igﬂrgealjl'd:l. Sl brighiness keve
| . I
St Addizss 5 1o |0 | 1 ACG Sets the CG-RAM addisss
DURAM Addiess 1 g | o | 1 ADD Seis the DO-RAM address,
ing
EFLE.'.' Fla Re=d busy flagiBF) and address
Ackdress ?Eeadlng 0|1 |BF ACC counter (ACC),
Oiata rilin - Wriles data inlo CERAM or
£ v LDMAM 1 [ D Data wriling DORAM
Data Resding from . Re=ds data from CG-RAM o
CoorooRam | ' [ ] Data reading DORAM.
CODE
Iretrucli Descriph
AN Y s Trw | oz [oes [Des[ oe4[oez3] oz [ 0e1] oEo FRETpen
. Clars all displey and ssts DE-
Display Claar o pfofojopa0 a 0 T IRAM ackress O in addess counter.
Bels DORAM address 0 n ACC.
oo |M=0 relums the display being
Cursor Home S BN A BN e 1 shilled toy the: origindl pesition. DO
RAM conlents ramain unchanged.
Bals the cursor direction and
Enty ModaSet | o oo |ofo]o]o | s ;ﬁfig{gﬁ‘;}ﬂr‘g _—
during wrilingreadng da EEET
. Sam all display OMIOFF(D), ocursor
Oisplay ONOFE 4 g | o oo fo o1 o] c| 8 [OMOFFC) cuser blink of
characier position(BE)
Cursor o [ 1 l.. 1 .. |Ehifls d=splay or cursor, keeping
Display Shif ppo oo ot seRL OO-RAM contents.
Sel= dala lengthlF), number of
Fundiion Sed i oo 0] 1 IF | N |- |ER1|BRO -;EE. 13 Igﬂrgeail'-.l:l, Sel brighiness kEve
| . I
St Addiess g 1o |0 | ACG Bets the CG-RAM addiess
pbAM Addiess 1 p | o | ADD Sets the DO-RAM addess.
ing
Eus'.' Fla Resd busy flagiBF] and address
Auddrass |:Fltnaial:hrlg 0|1 |FBF AGC counter {ACT),
Oiata ritin o Wriles data info CERAM or
GG or DOHAM 1 [ D Data wriling DORAM
Data Resding from . Resds data from CG-RAM o
CoorDoRAM | T | ] Data reading DORAM.
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6.2 Instruction Descriptions

6.2.1 Display Clear
DB7 DB6 DBS DB4 DB3 DB2 DBl D8O
o[ oo f[o ] o] o] o] 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 0OH.

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

(2

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

)

(4
{5) If the cursor is displayed, moves the cursor to the left most character in the top line (upper line).
(6

(6) Sets the address counter (ACG) to increment on the each access of DD-RAM or CG-RAM.

6.2.2 Cursor Home
DBET DB6 DB DB4 DB3 DBz DB1 DBO
o | o J o J o] o[ o] 1| | o2nto3n
RE =10, RW=20 «+ : Don't care

This instruction

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

i2) 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 ling).

6.2.3 Entry Mode Set

DB Dee DBs DB4 DB3 DB2Z DB1 DBO
0 0 0 0 0 1 D 5 04H te OTH
RS =0, RW=20
The /D bit selects the way in which the contents of the address counter (ACC) are maodified after
every access to DD-RAM or CG-RAM.

KD = 1 : The addrass countsr (ACC) is incrementec
IFD = 0 : The address countsr (ACC) is decremented.

The 3 bit enables display shift, instead of cursor shift, after each write or read to the DD-RAM.
S = 1 : Display shift enabled.
S = 0 : Cursor shift enabled.

The direction in which the display is shified is opposite in sense to that of the cursor.
For example, iIf 5=0 and I/0=1, the cursor would shift one character to the nght after a MFU writes
to DO-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 "Enty Mode Ser"
ol = 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 JThe cursor moves one character to the right. | The cursor moves one character to the right.

o |1 The display shifts one character to the right The

. B cursor moves one character to the left,
withaut cursar's mowve.

1 1 The dizplay shifts one character to the left

: ; The cursor moves one character to the night.
without cursor's move.

6.2.4 Display ON/OFF

DB7Y DBe DBS DB4 0DB3 DB2 DB1 DBO
0 0 ] 1 D c B 08H to OFH
RS=0 RW=10

This instruction controls various features of the display.

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

(Blinking is achigved by altemating 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 CursorDisplay Shift

DBT DBt DBS DB4 DB DB2 DB1 DBO
0 0 o 1 siC R/IL e e 10H te 1FH
RS =0, RW =210 =+ : 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-REAM.

The S/C bit selects mowvement of the cursor or movement of both the cursor and the display.
S/C = 1 Shift both cursor and display
S/C = 0 3hift cursor only

The RIL bit selects left ward or right ward movement of the display and/or cursar.

R/L = 1 : Shift one character right
R/L = 0 : Shift one character lef

Tabie-f 5 CursorTisplay s hi fi

sSiC | RL Cursor shift Display shift

a 0 | Move one character to the left Mo shift

a 1 |Move one character to the nght 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

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| o [ o [ 1+ [ P | N | : |BRi|BRO| 20H to 3FH
RS =0, RRW =10 == : Don't care
This instruction sets width of data bus line{when to use parallel interface. IM=1), the number of display

line and brightness control.
This instruction initializes the systern, and must be the first instruction executed after power-on.

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

IF =1 B-bit CPU interfacs using DBT to DEO

IF = 0 : 4-hit CPU interface using DB7 to DB4
The M bit selects between 1-line or 2-line display.

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

N =0: Select 1 line display (Using anocde output A1 to AdD. A4l to ASD fixed Low level)
BR1, BRO flag is control to brightness of VFD to modulate pulse width of Anode output as follows.

BR1 ERD Erightness
0 o 100 %
0 1 75 %
1 [\ 50 %
1 1 25 %

6.2.7 Set CG-RAM Address
DB7 DB6é DB5 DB4 DB3 DB2 DB1 DBO

0 1 ACG 40H to 7FH
RS =0, RW =0

This instruction

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

Once "Set CG-RAM Address" has been exscuted, the contents of the address counter (ACC) will be
automatically modified after every access of CG-RAM, as dstermined by the "Entry Mode Sst" instruction.
The active width of the address counter (ACC), when it is addressing CG-RAM, is 6 bits, so the counter

will wrap around to 00H frem 2FH if mere than 64 bytes of data are written to CG-RAM.

6.2.8 Set DD-RAM Address
DBY DBG DBS DB4 DB3 DB2 DLB1 DBO
[ 1 ] ADD
RS =0, RW =20

This instruction

(1) Loads a new T-hit address into the address counter (ACC).
{2) Sets the address counter (ACC) to paoint to the DD-RAM.

80H to ATH {1-Line)
COH to ETH (2-Line)

Onece the "Set DD-RAM Address” instruction has been executed, the contents of the address counter
(ACC) will be automatically modified after each access of DD-RAM, as selected by the "Entry Mode Set”

instruction.
Table-f6 Valid DD-KRAM address Ranges

1‘"‘\___‘ Murmber of Character Address Range

1=t line 40 00H to 27H
2nd line 40 40H to 67H
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6.29 Read Busy Flag and Address

oBr DBeé DBS DB4 DB3 DBZ DB1 DBO
BF 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 aceepted until BF is resetto 0. Check the BF status before the next
write operation. At the same time, the value of the address counter (ACC) in binary AALMAAAA 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 =et OD-RAM address.

6.2.10 Write Data to CG or DD-RAM

DBYT DB OB 0OB4 DB3I DB2 DB1 DBO
Data Write 00H te FFH

RS =1, RW=210

This instruction writes 8-bit binary data (DB7 to DBOD) into CG-RAM or DO-RAM.

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

When data is written to the CG-RAM, the DE7, DBG and DES bits are not displayed as characters,

6.2.11 Read Data from CG or DD-RAM

DBY DBé DB5S DB4 DB DB2 DB1 DEO
Data Read

Rs =1, RW=1
This instruction reads 8-bit binary data (DB7 to DBO) from CG-RAM or DD-RAM.

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

Before entering this read instruction, either CG-RAM or DD-RAM address set instruction must be
exacuted. If not executed, the first read data will be invalid. When serially executing read instructions,
the next address data iz normally read from the second read. The address set instructions need not
be exscuted 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 sst DD-RAM address instruction.

After a read, the entry mode automatically increases or decreasss 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 even 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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T.OPERATING RECOMMENDATIONS
7. Avoid applyving excessive shock or vibration beyond the specification for the VFD module.
72 since VFDs are made of glass material, careful handling is required.

e, Direct impact with hard material to the glass surface(especially exhaust tip) may crack
the glass.

-
]

7.3 When mounting the VFD 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.

74 Avoid plugging ar unplugging the interface connection with the power an, atherwise it may
cause the severe damage to input circuitry,

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

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

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

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

79 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 turned on.

7.0 Avaid uvsing 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 S0cm.

7.1 Since all VFD 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.
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