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Document Revision History

Revision Date Description Changed by
0 1/27/11 Initial Release -
1 3/23/17 Module redesigned SB
2 7/5/17 Updated Electrical Characteristics ™

Functions and Features
e 2lines x 16 characters
e  Built-in controller
e Built-in VF AC power supply
e 5.0V power supply
o 5x8 dots with cursor
e Parallel or Serial interface
e Display color: Green (505nm)
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Mechanical Drawing
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The information contained herein is the exclusive property of Newhaven Display International, Inc. and shall not be copied, reproduced, and/or disclosec
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Pin Description

Parallel Interface (Default):

Pin No. Symbol External Connection | Function Description

1 Vss Power Supply Ground
2 Vbp Power Supply Supply Voltage for logic (+5.0V)
3 NC (/RST) - (MPU) No Connect (if JP2 is short, PIN3 = Active LOW reset signal)
4 RS MPU Register Select signal RS=1: DATA RS=0: COMMAND
5 R/W MPU Read/Write select signal R/W=1: Read, R/W=0: Write
6 E MPU Operation Enable signal. Falling Edge Triggered

7-10 DBO-DB3 MPU Four low order bi-directional three-state data bus lines.

These four are not used during 4-bit operation
11-14 DB4 — DB7 MPU Four high order bi-directional three-state data bus lines.

Recommended LCD connector: 2.54mm pitch pins

Serial Interface:

Pin No. Symbol External Connection | Function Description
1 Vss Power Supply Ground
2 Vop Power Supply Supply Voltage for logic (+5.0V)
3 SI/SO MPU Serial Data In/Out signal
4 STB MPU Serial Strobe signal
5 NC - No Connect
6 SCK MPU Serial Clock signal
7-16 NC - No Connect
Jumper Settings
Mode JP2 JP3 JP4 JP5 JP6 JP7
Serial Open Short Open Short Open Short
Parallel i80 *1 Open Short Open Open Short
Parallel M68 (default) *1 Open Short Open Short Open

*1: JP2 short enables PIN3 as external reset. JP2 open disables reset.
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Block Diagram

Anopde

Grid1~20

VFD Panel
(20M203)

Rup*4
10kOhm 80
Voo Anode Qutput
20
Grid Qutput
E E(/RD)
R/W R/W(/WR)
RS
RS
_ 15 Controller
(RST/SU/SO >
—_ e -
] Jumper Switch ?nr RESET ™
External Reset i
IP3
. MPU
6o 8180 Jumper Switch for
Selecting MPU Mode
: g )
i v -
DBO~-DB7 _ DO~D7 DISP
"cc VH
DC/DC
) Converter
GND

F+

(5]




Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top - -40 - +85 °C
Storage Temperature Range Tst - -50 - +95 oC
Operating Humidity Hop 0 - 85 %
Storage Humidity Hst 0 - 90 %
Vibration - 10~55Hz - - 4 G
Shock - - - 40 G
Supply Voltage Vop 4.5 5.0 5.5 \Y
Supply Current (*Note 1) lop - 170 230 mA
. Vop=5.0V 350 500 - cd/m?
Luminance Lv
102 146 - ft-L
“H” Level input (*Note 2) ViH 0.7 *Vop - - \%
“L” Level input Vi - - 0.3 *Vop \Y
“H” Level output Vou 0.8 * Vop - - \%
“L” Level output VoL - - 0.2 *Vop \Y

Note:

1. In-rush current can be approx. 10 times the specified supply current at power up.
2. A 10K ohm pull-up resistor is on each input signal for TTL compatibility.

Controller Information
Built-in PT6314 controller.

Please download specification at http://www.newhavendisplay.com/app notes/PT6314.pdf
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Table of Commands

* DD-RAM: Display
Data RAM

* CG-RAM: Character
Generator RAM

* ACG: CG-RAM
Address

* ADD: DD-RAM
Address

* ACC: Address Counter

* /D = 0: Decrement

* S = 1: Display Shift Enabled
* 8 = 0: Cursor Shift Enabled

* S/C = 1: Display Shift
# §/C = 0: Cursor Move

# R/L = 1: Shift to the Right
# R/L = 0: Shift to the Left

. Control | Instruction Code o
Instructions Descriptions
RS |R'W|D7 D6 (D5 | D4 | D3 | D2 | D1 | DO
Display Clear 0 olololololo 0 0 1 C.lea.rs Iall display and sets DD-RAM address 0 in
address counter.
Sets DD-RAM address 0 in ACC. Also returns
Cursor Home ] 0O | 0] 0| 0] 0|0 0 1 * lthe display being shifted to the original position.
DD-RAM contents remain unchanged.
Sets the cursor direction and specifies display
Entry Mode Set 0 0 OO0 0| 0|0 1 |ID| S |shift. These operations are performed during
writing/readmg data.
: i ; Sets all display ON/OFF (D), cursor ON/OFF (C),
Display ON/OFF Control | 0 0o jopopo 1|bc B cursor blink of character position (B).
Cursor or Display Shift 0| 0 0| 0] 0 1 |S/IC|RL| * s (Shifts display or cursor, keepmg DD-RAM
contents.
. Sets data length (IF), number of display lines(N),
: 3 t]
Function Set 0 0 0 0 1 IF | N BR1|BRO Set brightness level(BR1 BRO)
CG-RAM Address Set 0 1 ACG (CG-RAM Address) Sets the CG-RAM address.
DD-RAM Address Set ADD (DD-RAM Address) Sets the DD-RAM address.
Busy Flag and Address ) , . i L A e
Counter Reading 0 1 | BF ACC (Address Counter) Reads busy flag (BF) and address counter (ACC).
Data Writing to CG- or . .
DD-RAM 1 0 Character Code Writes data into CG-RAM or DD-RAM.
Data Reading from CG- , , ,
or DD-RAM 1 1 Character Code Reads data from CG-RAM or DD-RAM.
REMARKS: # /D = 1: Increment # IF = 1: 8-bit Operation

* IF = 0: 4-bit Operation

* N = 1: 2 Lines Display
* N = 0: 1 Line Display

* BR1, BRO =
00: 100%, 01: 75%, 10: 50%, 11: 25%

* BF = 1: Busy (Internally operating)
* BF = 0: Not busy (Instruction acceptable)
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Parallel Interface:
This VFD module can interface in either two 4-bit operations or one 8-bit operation. For 4-bit interface data, only four
bus lines (DB4 to DB7) are used for transfer. When to use 4-bit 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 8-bit operation, DB4 to DB7) 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 before transferring the lower 4 bits.
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R/'W

IRV AV RSN A AN AVAUNAVAY
/ / /X IR7 XIR3 )(ZZX D7 X D3 / A BF=0 [ACC3 DR7 XDRSM D7 Xm )
e = e =)
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= I e =)
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Cr ar r

Write-in

Write-in

“I7 Counter Read-out |
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Serial Interface:

When data is written, it can be inputted when the STB goes to “0”. The first byte-Start Byte consists of a total 8 bits
including Synchronous bits (bit 1-bit 5), R/W (bit 6), RS (bit 7) and bit 8. The register is selected (IR or DR) by RS(bit 7)
while data write or read is selected by R/W (bit 6 =”0”). Next 8-bit instruction byte will follow closely after the defined
operation in Start Byte. Data should be keep active in rising edge of clock while it would be output in falling edge in Read
operation. Follow the protocol herein:

Serial Data Write:

STB ‘\

=

o _ ST ST LILFLILILAL

SI .l'.l'”‘l 1

: \R.-‘x:,r.- / RS\ 0

Jliif

o7 o6 Y os v | o2 o1 |

Serial Data Read:

Start Byte

Second Byte

STB ‘\

-

twarr: 1us

Y

see T UL LU LT

L

SI/SO ||' .’ |'| fl 1 1 1 1 | YRAWA RS\;D

il

BF XIRIS XIRE XIR4 X IREXIRE XIR[ XIRIT]
- -

-

Start Byte

-
-

Read Byie
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Timing Characteristics:

M68 Write Timing:
~ tsu(RSR/W) ta(RS.R/W)
R/W 20ns/Min. 10ns/Min.
RS
- twe(E) - twi(E)
— 230ns/Min. 230ns/Min.
E
> _ feve(E)
_ tsu(DATA) _ _ tewr(DATA) 500ns/Min.
 80ns/Min. | 7 10ns/Min.
DB0~DB7 Valid Data Input
M68 Read Timing:
R/W tsuRS.R/W tu(RSR/W)|
- 20ns/Min. - 10ns/Min.
RS
_ twu(E) _ P twi(E) =
h 230ns/Min. g N 230ns/Min.
E
teve(E)
/ turn(DATA 500ns/Min.
tEELAYgDAT—\ - urp(DATA)
160ns/Min. Sns/Min.
DB0~DB7 Effective Data Output
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i80 Write Timing:

RS
o tz(RS)
tsu(RS) - >l teve(/WR) - ~ 10ns/Min.
10ns/Min. h 200ns/Min.  twe(/WR)
~100ns/Min.

- twr(/WR) >~

WR 30ns/Min.
twDATA) | | | taw(DATA)
- 30ns/Min. | - 10ns/Min.
DB0~DB7 Valid Data Input
i80 Read Timing:
RS
LtuRS)
_tsu RS, teve(RD) | 10ns/Min
Tons/Min.| 200ns/Min. twe(/RD)
100ns/Min.
twr(/RD)

/RD 70ns/Min.

taccess(DATA) _ter(DATA)_

" 70ns/Max. © Sns/Min.
DB0~DB7 Effective Data Output

Power ON Timing:

- (Vo)
T Tus/Min.
torr(Vec) /1 5V
vcC Lms/Min. / fuart
0.2V A S T00us/Min.

/WR

/RST

*Note) twur — Internal Reset Timing
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Serial Write Timing:

twsts(STB)
tHSTEg{(STB_f CK) S00ns/Mn |
STB 100ns/Mix. /
texy(SCK)
500ns/Min. toksta(SCK.STB)
twr(SCK) | twis(SCK) 300ns/Min
200ns/Min. | 200ns/Min.
SCK \ / \ /
1 s(SI.SCK_l tDH(SC:Ij.SD
100ns/Min ]l 00ns/Mif.
Serial Read Timing:
tHSTlﬂ((STBS CK) )OOIIS[I\’IIH.
STB 1p0ns/Mitf. /
» texy(SCK) |
500ns/Min. toksta(SCK.SITB)
500ns/Min

| twer(SCK) | twix(SCK)
200ns/Mu. | 200ns/Mu.

NN

/

todp(STBIST) toou(SCK.SIT)
- 1 -
130ns/Mpx.  |Sns/Min.

SO
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Built-in Font Table
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Example Initialization Sequence

RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0 Description
Power ON Wait for 100 us
Function set:
- Data length: 8 bats
0 0 0 0 1 1 1 * 0 0 ; . .
- Display line No.: 2 lines
- Brightness: 100%
0 0 0 1 0 0 0 0 0 0 | CG-RAM address set to 00H
* * *'D|D|D|D|D
. o * * * 1D | D|D|D| D | Writes data into CG-RAM (the user-definable characters)
64 bytes in total (8 characters)
* * * 1D D|D|D|D
o|lof(1|0O[0]| 0| 0] 0| 0| 0 |DD-RAM address set to 00H (the first column of upper line)
D|D|D|D|D|D|D|D
bIbplplo bl olblb Writes data into DD-RAM (choose the character codes to
1|0 display 1n upper line)
Totally 20 bytes in the upper line (20 characters)
D|D|D|D|D|D|D|D
0|0 1 1 00| 0| 0| 0| 0 | DD-RAM address set to 40H (the first column of lower line)
D|D|D|D|D|D|D|D
Writes data into DD-RAM (choose the character codes to
D|D|D|D|D|D|D|D
1|0 display in lower line)
Totally 20 bytes in the lower line (20 characters)
D|D|D|D|D|D|D|D
o(o|O0O|0|O0] O 1 1 | 0 | 0 | Display ON, Cursor OFF, Cursor blink OFF

*Note): D is the binary data to be written-in.

Power ON

>

Function Set

—

CG-RAM Address Set —> CG-RAM Data Define

J

Display ON/OFF

<=

Character Code Write-in K—— DD-RAM Address Set
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage | Endurance test applying the high storage +80°C, 48hrs 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 48hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 48hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 48hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +40°C, 90% RH , 48hrs 1,2
Humidity Operation (voltage & current) and the high thermal

with high humidity stress for a long time.

Thermal Shock resistance Endurance test applying the electric stress | 0°C 30min ->+25°C 5min ->

(voltage & current) during a cycle of low +50°C 30min =1 cycle
and high thermal stress. For 10 cycles
Vibration test Endurance test applying vibration to 10-55Hz, 1.5mm amplitude. 3
simulate transportation and use. 60 sec in each of 3 directions
X,Y,Z
For 15 minutes
Static electricity test Endurance test applying electric static VS=800V, RS=1.5kQ, CS=100pF
discharge. One time

Note 1: No condensation to be observed.
Note 2: Conducted after 4 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

Precautions for using LCDs/LCMs

See Precautions at www.newhavendisplay.com/specs/precautions.pdf

Warranty Information and Terms & Conditions
http://www.newhavendisplay.com/index.php?main page=terms
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Vacuum Fluorescent Displays - VFD category:
Click to view products by Newhaven Display manufacturer:

Other Similar products are found below :

M0220SD-202SDAR1-CWC GU256X64F-9900 GU140X16G-7003B GU140X32F-7003B CU20049-UW2A CU16025-UW6J CU20029-
UW1J GU140X32F-7000B VFD2041 VFD2041-VPT VK162-12 VK162-12-E VKZ202-25 VK204-25 VK204-25-E M0216SD-162SDAR2-1
M0216SD-162SDAR8 M0220MD-202MDAR1-1 M0220MD-202MDAR1-3 CU20025-UW1J CU20045-UW5J CU20049-UW2J CU24063-
Y 1A CU40025-UW6J GU140X16G-7003 VK202-25-V GU256X128E-3900B M0220SD-202SDAR1-1G GP1184A01A M162MDO7AA-

000 VK202-25-V-E



https://www.x-on.com.au/category/optoelectronics/displays/vacuum-fluorescent-displays-vfd
https://www.x-on.com.au/manufacturer/newhavendisplay
https://www.x-on.com.au/mpn/newhavendisplay/m0220sd202sdar1cwc
https://www.x-on.com.au/mpn/noritake/gu256x64f9900
https://www.x-on.com.au/mpn/noritake/gu140x16g7003b
https://www.x-on.com.au/mpn/noritake/gu140x32f7003b
https://www.x-on.com.au/mpn/noritake/cu20049uw2a
https://www.x-on.com.au/mpn/noritake/cu16025uw6j
https://www.x-on.com.au/mpn/noritake/cu20029uw1j
https://www.x-on.com.au/mpn/noritake/cu20029uw1j
https://www.x-on.com.au/mpn/noritake/gu140x32f7000b
https://www.x-on.com.au/mpn/matrixorbital/vfd2041
https://www.x-on.com.au/mpn/matrixorbital/vfd2041vpt
https://www.x-on.com.au/mpn/matrixorbital/vk16212
https://www.x-on.com.au/mpn/matrixorbital/vk16212e
https://www.x-on.com.au/mpn/matrixorbital/vk20225
https://www.x-on.com.au/mpn/matrixorbital/vk20425
https://www.x-on.com.au/mpn/matrixorbital/vk20425e
https://www.x-on.com.au/mpn/newhavendisplay/m0216sd162sdar21
https://www.x-on.com.au/mpn/newhavendisplay/m0216sd162sdar8
https://www.x-on.com.au/mpn/newhavendisplay/m0220md202mdar11
https://www.x-on.com.au/mpn/newhavendisplay/m0220md202mdar13
https://www.x-on.com.au/mpn/noritake/cu20025uw1j
https://www.x-on.com.au/mpn/noritake/cu20045uw5j
https://www.x-on.com.au/mpn/noritake/cu20049uw2j
https://www.x-on.com.au/mpn/noritake/cu24063y1a
https://www.x-on.com.au/mpn/noritake/cu24063y1a
https://www.x-on.com.au/mpn/noritake/cu40025uw6j
https://www.x-on.com.au/mpn/noritake/gu140x16g7003
https://www.x-on.com.au/mpn/matrixorbital/vk20225v
https://www.x-on.com.au/mpn/noritake/gu256x128e3900b
https://www.x-on.com.au/mpn/newhavendisplay/m0220sd202sdar11g
https://www.x-on.com.au/mpn/futaba/gp1184a01a
https://www.x-on.com.au/mpn/futaba/m162md07aa000
https://www.x-on.com.au/mpn/futaba/m162md07aa000
https://www.x-on.com.au/mpn/matrixorbital/vk20225ve

