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2 MITSUBISHI

DIGITAL ASSP
M66004SP/FP

16 Digit 5x7 Segment VFD Controller/Driver

DESCRIPTION

The M66004SP/FP is a controller/driver for 16
digit, 5x7 segment vacuum fluorescent displays
(VFD). The M66004SP/FP is made using
CMOS process, and includes the character
generator ROM (CGROM) of 160 characters
and CGRAM of 16 characters.

The MCU can control M66004SP/FP by three
control lines, chip select (CS), shift clock (SCK)
and serial data (SDATA).

FEATURES

B Built-in character generator ROM (CGROM)
(160 characters of 5x7 font)

B Built-in character generator RAM (CGRAM)
(16 characters of 5x7 font)

M Valuable display length (9 to 16 digits)
H 2 steps of scan cycle

H 8 steps of dimmer control

M Cursor display (SEG35 output)

W Serial bus communication with MCU (CS,
SCK, SDATA)

# 1 byte command (*)

H Static output port (2 bits)

B Power supply Vcc = 5V £ 10%

B Pull down voitage Vp = Vg - 40V (typ)
Vce - 45V (peak)

(*): Execpt CGRAM write command

APPLICATION
Control and drive of VFD for AV, POS system

FUNCTION

The M6604SP/FP is a 16 digit, 5x7 segment
vacuum fluorescent display (VFD)
controller/driver.

The M66004SP/FP includes a CGROM of 160
characters (5x7 font) and a CGRAM of 16
characters. (Custom mask of CGROM can be
available)

PIN CONFIGURATION (TOP VIEW)

( DiG11 <] ga]=Dia12 )
DIG10=—[3] 83}*DIG13 | Digit
DiGoe <—[3] [65}>niai4 | OUPU
DIGos <—{4] [61}-»DiG15
oico7 =[] [60] Vec2

[53}-~SEG00 )
[58]-»SEGO1

Digit | DIG06 < [ 8]
ouput 1 105 -

DiGos =—[8] [57}>sEG02
DiGo3 -8} [56]»sEGO3
DIGo2 ~=—[10] [55]-+sEG04
DIGo1 <=—[]] [24}-»-sEG05
\ DIGoo =—[2] [63]=SEG08

Reset input RESET
Chip select input T8
Shift clock input SCK
Serial data input DATA

{p, -
Output port

[62]-=SEGO7
[51}-=sEG08
[50]-=sEG09
[49]}-»sEG10
[48}-»SEG11

Po ~~[18] [47}-=sEG12
Veel [38}>SEG13 | segment
Clock output Xout <20} [45}->sEa14 [output
Clock Input Xin [44}»sEG15
Vss [43}+sEG1e
(SEG3s <—[23] [42}-»SEG17
SEG34 <[] 4i}»seats
SEG33 =—[Z5] [40}=sEG19
SEG32 =-[26] [39}-»5EG20
Segrout { sEc31 =2} [36}->sEG21
SEG30 -=—[28| [37}-»sEG22
SEG29 = [36]»SEG23
SEG26 =—[30] [35]+-sEG24
| SEG27 -=-[31] [52}-»sEG25
Ve =[] @-»sseee J
OUTLINE 64P4B
64P2G

The M66004SP/FP receives serial data of 8-bit
from MCU as a command or as a character
code data.

SEGO00 to SEG35 output drives the anode of
VFD and DIGO0O to DIG15 output drives the grid,
and SEG35 output drives the anode for cursor.

Two static ports PO and P1 are useful to drive
LEDs or to control another peripheral ICs.

|
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2 MITSUBISHI M66004SP/FP
BLOCK DIAGRAM
__o—»| DECODER
CHARACTER
CODE RAM CGROM o
(8 BIT x 16) (35 BIT X 160) =
;s SEGMENT SEGO0
cop LATCH |
WRITE T DRIVER to SEG35
— 36 BITS
CS —» —1 DECODER ( )
SERIAL-N RAM
—t — -
SCK CIRCUIT CODE/COMMAND WRITE CGRAM
SDATA —» CONTROLLER (35 BIT X 16)
OUTPUT
Lo PORT o— Po, P1
_ (2 BITS)
RESET
CODE SELECT
Xin CLOCK/TIMING DIGIT SCAN DiGIT DIGOO
GENERATOR CONTROLLER »1 DRIVER ® 10 DIG15
Xout ~e— . (16 BITS)
SUMMARY

The SERIAL-IN circuit receives the 8-bit data from MCU.
After receiving a data, it generates internal latch pulse
and closes the serial input gate.

If the data was a command data, the CODE/COMMAND
CONTROLLER sets or resets the display control
registers. And if the data is character code data, it writes
the code to CHARACTER CODE RAM.

The DIGIT SCAN CONTROLLER generates the digit
scan pulse to drive digit output drivers, and at the same
time, a character code of 8-bit is selected from the
CHARACTER CODE RAM and is sent to a decoder of
CGROM or CGRAM. Then character font data of 35-bit
is generated. This font data is latched and appears at
the segment drivers.
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PIN DESCRIPTION
Pln Name Function
RESET Reset input M66004 is initialized at low-level
cs Chip select input Communication with MCU is enabled at low-level
SCK Shift clock input YVhen thg inpqt signal goes from low to high level, the serial data is stored
in the shift register.
SDATA Serial data input I:::r:wsaﬁzg?lai?hﬁlg Bteﬁr::ti;al to receive a character code data or a
Xin/ Clock input/ I/O to the built-in CR oscillator circuit. When using external clock, connect
Xout Clock output the clock source to Xin and leave Xout open.
DIGO0 Digit output P-ch open drain outputs with pull down resisters. Connect these outputs to
to DIG15 GRID #1 to GRID #16 of VFD
SEGO00 Segment output P-ch open drain output with pull down resister. Connect thers outputs to
to SEG35 ANODE #1 to ANODE #35 and SEG35 to an ANODE for CURSOR of VFD.
Po, P4 Static output port The state of this port is controlled by a command.
Veet Positive power supply for logic block. (+5V)
Vee?2 Positive power supply for DIGIT and SEGMENT output. (+5V)
Vss Ground terminal. (0V)
- Vp Negative power supply. (-35V)

SEGMENT OUTPUT PIN CONNECTION TO VFD
The connection between the SEG00 to SEG35 outputs and the anodes of VFD is as follows.

00 | 01 | 02 | 03 | 04
05 | 06 | 07 | 08 | 09
10 | 11 12 | 13 | 14
151 16 | 17 | 18 | 19
20 | 21 | 22 | 23 | 24
25 | 26 | 27 | 28 | 29
30 | 31 | 32 | 33 | 34

| 35

(Front view of VFD
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TRANSMISSION FORMAT

A low level of chip select (ES) enables M66004 to
receive serial clock and serial data from the MCU.

When the shift clock (SCK) goes from low to high level,
Serial data (SDATA) is stored in the shift register.

BASIC TIMING

w 1 E &

SDATA
(MSB FIRST)

AN EXAMPLE OF CONTINUOUS TIMING

| o ol —
cs 1 i ! i
cs ! ¢ ! !
L L i 1 1
BUSY BUSYJIJI.”I””“”
I TIME | TIME
SDATA
(MSB FIRST) COMMAND CHARACTER CODE CHARACTER CODE
4

This Materi al
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COMMAND DESCRIPTION
Command Data
Function Contents

D7 |D6 D5 | D4 (D3| D2 | D1 | DO
: . Set the maximum number of digit to be
Set display length 0|00 )0 0}~ * | displayed. (9 to 16 digits)
Set dimmer value 0 0 0 0 1 * * * | Adjust the brightness. (8 steps)
Set digit scan time 1 1 1 1 0 1 1 * | Either 128/fxin or 256/fxin is available.
This command is used to select a digit to
Set digit pointer 1 1 1 0 * * * ~ | display a character which is received as a
character code data.
Automatic increment When "ON", the digit pointer is advanced
mode ON/OFF of 1 1 1 1 0 1 0 . | automatically after receiving a character
diqit pointer 0 code data. When "OFF", the digit pointer
git po is fixed.
Cursor ON 0 1 * * * * | Set SEG35 output "ON"
Cursor OFF 1 o|(0| O * * * * | Set SEG35 output "OFF"
: . . | All segment outputs can be set "ON" or
Display all ON/OFF 1 1 1 1 0|0 “"OFF" at a time.
Storing data in CGRAM 1 1 1 1 1 1 X | x This command is a declaration to define

a user font to CGRAM.

Port set/reset

Set or reset of the static port PO or P1

X: Don't care

*:. Selection bits
"0": Low-level
"1": High-level

This Material Copyrighted By Its Respective Manufacturer



DIGITAL ASSP

2 MITSUBISHI M66004SP/FP

COMMAND FORMAT
1. Set display length
D7 D6 D5 D4 D3 D2 D1 DO

ojojJojofo
l_r—" Maximum number of digit to be displayed (See Table 1)
2. Set dimmer value

D7 D6 D5 D4 D3 D2 D1 DO

cjojojof1
l_L Dimmer value (See Table 2)
3. Set digit scan time

D7 De D5 D4 D3 D2 D1 DO

1 1 1 1 0
|~ Digit scan time (Tdsp)

"0": Tdsp = 128/xin
"1": Tdsp = 256/fxin

-—h

1

Table 1 Maximum number of digit Table 2 Dimmer value
o [on oo [ i [ or]oo]| Cprmria
°0jojo 9 ofo]o 116
o o] 10 o[o] 2116
o|1]o0 11 o|1]o 4/16
oj1 i1 12 011 6/16
1lofo 13 1{o0]o 8/16
1o 14 1 {01 10/16
1{1]o0 15 110 12/16
1 [ 1]+ 16 11 [ 14/16

Tdig: Digit "ON" time
Tdsp: Digit scan time

This Material Copyrighted By Its Respective Manufacturer
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COMMAND FORMAT (continued)

4. Set dight pointer/Auto increment mode ON/OFF
(1) Set digit pointer
D7 Dée D5 D4 D3 D2 D1 DO

1 1 1 0 | bg| b2 by ]| bo
L |

I Digit select (See Note 1)
(2) Automatic increment mode ON/OFF

D7 D6 D5 D4 D3 D2 D1 DO

1 1 1 1 0 1 0
‘_ "0": Automatic increment mode "OFF"

"1": Automatic increment mode "ON"

(Note1): The position N, which the digit pointer locates, are given by, N = bge23+be22+b+21+by*20+1 (N: decimal
number of digit from 1 to 16) For Example when (D3, D2, D1, D0) = (0,1,0,0), the digit pointer is set at DIG#5

5. Cursor ON/OFF (SEG35 output ON/OFF)
- (1) Cursor "ON" .
D7 D6 D5 D4 D3 D2 D1 DO

o]lolo|1]ba]|bs|b]|bg

L Digit select (See Note 2)

(1) Cursor "OFF"
D7 D6 D5 D4 D3 D2 D1 DO

1 0] 0] 0 |bg|bx|bs]| bo
| |

L Digit select (See Note 2)
(Note2): The digit number N is also expressed as Note 1.

6. Display all ON/OFF

D7 D6 D5 D4 D3 D2 D1 DO Table 3 Display mode selection
1 1 1 1 0 0 D2 | D1 Function
X | 0 | Alldigits, all segments "OFF"
L‘:‘ 0 | 1 | Normal display mode
- See Table 3 —
1 1 | Alidigits, all segments "ON"

X: Don't care

This Material Copyrighted By Its Respective Manufacturer
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COMMAND FORMAT (continued)
7. Storing data in CGRAM

The M66004 includes CGRAM of 16 characters. It takes 3 steps to define a user font to CGRAM.

1. The declaration to define CGRAM. (1 byte command).

2. The selection of a RAM character code number. (1 byte command)

3. The data set of the font. (5 bytes command) Therefore, to define user font to CGRAM, continuous commands of
7 bytes are needed. The RAM character codes of RAM1 to RAM16 are assigned to 904 to 9F 6.

(1) The Declaration
D7 D6 D5 D4 D3 D2 Dt DO

istbyte | 1 1 1 1 1 1 X\ X X: Don't care

(2) RAM character code select
D7 Dé D5 D4 D3 D2 D1 DO

2ndbyte | X | X | x | x X: Dont care

Lower 4-bit of RAM code to be defined.
(3) Font data send
D7 De D5 D4 D3 D2 D1 DO

3rdbyte | 00| 05| 10| 15| 20| 25|30} X

The numbers 00 to 34 correspond to the
segment number of VFD

00|01|02)|03|04
4thbyte |01 |06 | 11|16 ]| 21| 26| 31| X 05|06 (07 (08|09

Sthbyte [ 02 | 07 | 12 | 17 | 22 | 27| 32 | x 101111121314
15116117 |18 | 19

20212223 |24

6thbyte | 03|08 | 13| 18|23 |28 |33 | X

7thbyte | 04 |09 | 14|19 |24 | 29| 34| X | X: Dontcare 25126 (27|28 |29
Data bit "0": Segment 'OFF' 30(31]32|33|34
"1 Segment ‘ON' (Front view of VFD)

(Example) This is an example to detine a font 'T' in RAM1.

Sequence Se’r‘lz:eogta Remarks or[JMCMM A EE
1 ( FC ) Declaration to define CGRAM o EI E] E] @ m D . D D .
> 001y | Select RAM1 os[o][o][][°][c] JCIMOC
3 8216 Data (1,0,0,0,0,0,1,0) send pafo][e][o][1e] I
4 Céis | Data(1,1,0,0,0,1,1,0) send os[o][o][1][clle] JOMRIIO
5 AA Data (1,0,1,0,1,0,1,0) send
6 92.c | Data(1,0,0.1.0.0.1.0) send pefo][1][e][o](] LIMCICIM
7 Céis | Data(1,1,0,0,0,1,1.0) send gg@@@@@ 1111

Note 3: The bits of don't care are assumed as "0" (Bit data) (Display font)

This Material Copyrighted By Its Respective Manufacturer
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COMMAND FORMAT (continued)

8. Port set/reset
D7 D6 D5 D4 D3 D2 D1 DO

1 1 1 1 1 0]

b PO set/reset

CHARACTER DISPLAY OPERATION

The function of M66004 to display characters on VFD is
divided into two modes, that is, the function in automatic
increment 'ON' mode and the function in automatic
increment 'OFF' mode.

In automatic increment 'ON' mode, the digit pointer,
which indicates the digit to display a chaacter from MCU,
is advanced every time after displaying the character.
After displaying on the uppermost digit, the pointer

P1 set/reset  "0": reset (output "L")

"1": set (output "H")

returns to lowest digit. Therefore in this mode, the
command of set digit pointer is effective only to the first
character code which is received from MCU.

In automatic increment 'OFF’, the digit pointer is fixed.
Therefore, the received character is displayed on the
same digit just before the pointer located or the digit
which is set by the command of set digit pointer.

Sequence Serial Data Font View of VFD Remarks
1 23 456 7 89 10]_1_

1 Fase [TTTTTITTTT I__ Set automatic increment ‘ON'
s Et1e [(TITITTITTIT1]" Set digit pointer to GRID #2
3 4D1g HDEEEEEEN I-:: Code of ‘M’

4 3616 Limiel T T 1 [ 11 I-:: €'

5 3616 I IMISIGI I l | I I I:: 6’

6 3018 L IMISISIOI ] ] I T ]:: o

7 3016 [ IM[elefoTe] T T T 1 - o

8 3446 [(ImeJeJofolaT T T 1 .- 4

) 5316 [ ImleTeJofolalsT T ] S’

10 5016 [Im[eTeJoTosTsTrT ] - P

11 Fass [ Im[elefofofaTsTP] ]_: Set automatic increment ‘OFF'
12 E716 [ImTeTeloola]sIP] |- Set digit pointer to GRID #8
13 461 [ImTeTeToTol4TFIP ], Codo of F*

14 531¢ [ Im[e[e]o]o]a]s]P] l::: s

15 4616 [ IM|6|6I°I°l4IFIPI I:: F

DISPLAY ALL ON/OFF FUNCTION

All digit and segment outputs turn 'ON' or 'OFF' at a time
by the command of display all ON/OFF command. The
data of CHARACTER CODE RAM and CGRAM is not
changed even in the state of display all "'ON’ or all '‘OFF'
and any command and character code data from MCU
is effective.

This Materi al

INITIALIZATION

A low level signal on RESET terminal intializes M66004.
SERIAL-IN CIRCUIT is cleared and the display all
'ON/OFF' mode is in 'OFF' state. Other status and the
data in RAM are kept in the previous states.
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SCAN TIMING DESCRIPTION (EXAMPLE)
When fxin = 500kHz and N = 16, Tdsp and T will be
Tdsp = 256us, T = 4.1ms (244Hz) or Tdsp = 512us, T =

The digit is scanned from upper figure to lower figure.
And the Frame cycle time (T) is defined as T = N X

Tdsp. (N and Tdsp are the value which are set by the 8.2ms (122Hz)
command of Set display length and Set digit scan time)
And the dimmer value is defined as Tdig/Tdsp.
- T >
T ggp—
— — T
DIGN
—_ &
Tdig —Jt—
DIG N-1
DIG N-2 ‘ |_
Ly
® L ]
* L ]
L L ]
DIGOO
SEGO0 T
SEG35 22
N: Maximum figure of digit T; Frame cycle time

Tdsp: Digit scan time
Tdig: Digit ‘ON' time
Tblk: Blank time

10
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Units
Vee Supply voltage ~0.3 ~+7 Vv
Vp Pull-down voltage (Note 4) Vecc—45 ~ Vgc+0.3 A
Vi Input voltage —0.3 ~ Vgc+0.3 \Y
Vo Output voltage —0.3 ~ Vgc+0.3 Vv
SP | Ta=25°C (Note 5) 1.6
Pd Power dissipation w
FP | Actually mounted. Ta =25 (Note 6) 1.4
Tstg Storage temperature range —65 ~ +150 ‘C

Note 4: Cycle time > 450us, pulse width < 30us, load capacitance < 200pF.
Note 5: Derating of 12.8mW/"C should be made at Ta > 25°C.
Note 6: Derating of 11.2mW/'C should be made at Ta > 25°C.

RECOMMENDED OPERATING CONDITIONS (Ta = —10 ~ +70°C, unless otherwise noted)

Symbol Parameter Conditions Limits Units
Min Typ Max
Vee Supply voltage 4.5 5 55 \'
Vp Pull-down voltage Vce - 40 Vce \
Vss Ground 0 Vv
Vi Input voltage 0 Vee
Topr Operating temperature range —-40 +40 ‘C

11
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ELECTRICAL CHARACTERISTICS (Ta=-10 ~ +70°C, Vgg = 5V + 10%, unless otherwise noted)

Limits
Symbol Parameter Conditions Units
Min |Typ*| Max
Y High-level input voltage 0.7V Vv
IH g pu g SDATA cc
ViL Low-level input voltage 03Veec | V
V1+ | Positive-going threshold voltage ggsggK 0.35Vcc| 28 | 0.7Vee | V
V- Negative-going threshold voltage | xin ' 0.2Vge | 2.0 [055Vee| V
hH High-level input current Vi=Vce 1 uA
I Low-level input current V) =0V -1 uA
DIG loH = 20mA Vee -2 Y
Von | High output voltage SEG lon = -5mA Vee -2 \'
Po, P1 loH = —2mA Vce 0.8 v
VoL High level output voltage Po, P1 loL = 2mA 0.55 '
lo Output pull-down current DIG, SEG| Vp =Vcc—40V,Vo=Vcec| 250 |500| 750 uA
N V¢ = 0V, output pin open 100 uA
lce Positive power supply current Veel, -
(Note 7) Vee2 Output pin open, output 40 mA
"H", clock hait
l Negative power supply current | V| Output pin open, output —-40 | mA
P °9 po PRY P "H", clock halt
Note 7: Icc is the total current on Voc1 and Vec2.
*. Typical values are at Ta = 25°C, Vc¢ = 5V.
12
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TIMING REQUIREMENTS (Ta=-10 ~ +70°C, V¢cg = 5V + 10%, unless otherwise noted)
Symbol Parameter Conditions Limits Units
Min Typ Max

tc Clock cycle time SCK 500 ns
Xin 1000 ns
tw Clock pulse width SCK 230 ns
Xin 460 ns
tsu(p) Data setup time 130 ns
th(D) Data hold time 100 ns
tsu(cs) | Chip select setup time 0 ns
thics) | Chip select hold time 130 ns
tgusy | Busytime tc(xin) 6tcxin) | NS

OSCILLATION CHARACTERISTICS (Ta =-10 ~ +70°C, Vcc = 5V * 10%, unless otherwise noted)

Limits
Symbol Parameter Conditions Units
Min Typ Max
fosc Oscillation frequency C = 100pF, R = 27 kQ 500 kHz

TIMING DIAGRAM

s Y s

th(CS)

~
~

SCK

I -2 2
SDATA X x

[«€——— n byte tusy (n + 1) byte ——

eV, e

Reference Level: 0.3 Vcc and 0.7 Ve

13
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CHARACTER CODE

pper 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1114
Lowen] (©18) | (T1e) | (218) | (316) | (416) | (518) | (Bre) | (716) | (B1e) | (916) | (A1e) | (Bre) | (Ci6) | (D1e) | (Eve) | (Fie)
P P B/ " usnm | wemm
‘(380()’ SPACE| 8 ="8 o 8| Enes® i RAM1 [SPACE| sssun [a"s &| sus
" "aau" | "u2a" |2 :
] [ [T1] [1T) [T T1] []
0001 H " H HH 8| wan T " ="
(116) - E E.'.E E l-= uEns | we=s RAM2 san a "™ {F .
win |3 &5|"en"w]|"wnud H HH n" s" I
"= wns | wums [ swms [= 1T .
0010 Em |= = uls wm|m = " [mmm ]
(216) .. .I. Elll: =I=l. =III a =m RAM3 = -= = = = ] l.
- e e o B
L L1 ]1] ] || EpEE ] ] L 1] L]
H e P sndus | """ | sunus
0011 n ] ] noen | masm ] L1
@ o Y ' o N L O L s
nan Ll 11} SeEs | BRES sEa a » aun
0100 aien| =3 |8"%a [""E"" - .- wemns | & H
0100 "afn (a2 5 [§ 75| § | aued|==E RAMS § | S |53
16 anzn s =---' E HEH Y "a H a”" Hih
[ 1T n n ussnn | = =
N Pl P FIE e
[ 1]}
s S T R A
® 28| "asn"|Seuan|"sen" | "sen | "san" " 2 |a" asais
0110 ) Ml e - =n wonnn | sgenn| """ |swses
. ] [ u ] ] = = ]
(616) u"n u|iwne_ |Emms |u 3| wim |® = RAM7 |mamus| s« = EnBuE
L ) = w == | & B H
] L] L] a L] BEEEE | RRENS
HH iy P - 8| sans sninn [ enuas| """
o111 -' -l. E san = ] = = = = RAMS .-..= II=II [ | weeng
(716) H - HHEH e 1 HEHH " = " -
n usEn | = w |smmms| m w ] n . n
1000 l.- =--.= E E =- -= E s = = a"| " S -'==' E s
®16) B, [ammma|E==E) e B R Ramo| 2% |&" E| g0 8§
ol el I ] HIH PO ol B P o i
1001 .l me= .=. = = =lll = [ ]
ok H R N S T P A A T
[ [ 1] (11 H s s - a" a" s s
1010 » T il B . [TTTT] [ H
(A16) :-E-: :: E .-. E -.:=- RAM1{| smnus = [ ] .I = ]
] [ 1] [ ] a ] [ ] - a H = = = = I.
[ 1] snuun | mm sssEm susEn 3 ® | um
T " & mam ] [T = m |8
1011 » nm s = ] ] - enmEm | B nmuEn
o el g (B0 || Bl avne| wmgie | EF (8 1§
. a" a "w| Ram 2 "s| "am " i n" "snnn | Guani
11m -. = .- -- .= = [ 1] ANSEE | ENNNS
[ ] u ummas ] H . ] ]
(C1) o, [§ |eefee| | RAM13|sgwmg == £/ 21" £
[ u |smmmm| = (1T s 2" |am" " "
1101 HYH B . EmmeE [T
amman L 111 1] = = = = -- .. .- mlE = ]
(D16) LLEL LN n = |= n » RAM14 - - "a H
H HETHE T snssn (2" "2 " uun"
1110 "a 2 a5 u"s =mm sasnn | nafine s "a
e :. E.'.= » wlm ee |s RAM15| "8 = s ]
e g £ el [ B 2E
[ [ = = u ] [ T11] [ 11} u
111 S Ea | P I
(F1s) " T I RAM16 BRE| " B ua"
» a ] [ H = .
n usn | swumm | mna ) un L]
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APPLICATION EXAMPLE

This Materi al

VFD

HEATER

ANODE /\ GRID 4 :

(SEGMENT)

Vee

MCU

Vss

RESET

M

U

SERIAL BUS

POWER ON

(DIGIT)

CR OSCILLATION
=1 CIRCUIT

15

L 3 !:

L AAA—

BIAS VOLTAGE

VOLTAGE
TRANSFORMER

- |
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©1991 Mitsubishi Electronics America, Inc.

SOUTH CENTRAL

Mitsubishl Electronics America, Inc.

1501 Luna Road, Suite 124
Carrollton, TX 75006
Phone: 214-245-0047
FAX: 214-242-9302

NORTHEAST

Mitsublshi Electronics America, Inc.

200 Unicorn Park Drive
Woburn, MA 01801
Phone: 617-932-5700
FAX: 617-938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.

800 Cottontail Lane
Somerset, NJ 08873
Phone: 201-469-8833
FAX: 201-469-1909

SOUTH ATLANTIC

Mitsublishi Electronics America, Inc.

2500 Gateway Center Bivd., Suite 500
Cary, NC 27560

Phone: 919-460-0404

FAX: 919-460-6205

SOUTHEAST

Mitsubishi Electronics America, inc.

Town Executive Center
6100 Glades Road #210
Boca Raton, FL 33433
Phone: 407-487-7747
FAX: 407-487-2046

Information supplied by Mitsubishi Electronice America, Inc. is believed
to be accurate and reliable, but Mitsubishi Electronics America, Inc.
assumes no responsility for any errors that may appear in this data
sheet. Mitsubishi Electronics America, Inc. reserves the right, without
notice, to make changes in device design or specifications.

Products subject to availability.

A MITSUBISHI ELECTRONICS AMERICA INC.
1050 East Arques Avenue, Sunnyvale, CA 94086 b
Phone: 408-730-5900, FAX: 408-720-0429 /

This Material Copyrighted By Its Respective Manufacturer

DISTRICT SALES OFFICES

ATLANTA

Mitsublishi Electronics America, Inc.
P.O. Box 2447

6100 Atlantic Blvd.

Norcross, GA 30071

Phone: 404-448-1263

FAX: 404-662-5208

SAN DIEGO

Mitsubishi Electronics America, inc.
16980 Via Tazon, Suite 220

San Diego, CA 92127

Phone: 619-451-9618

FAX: 619-592-0242

NEW YORK

Mitsubishi Electronics America, Inc.
300 Westage Business Center, Suite 160
Fishkill, NY 12524

Phone: 914-896-0896

FAX: 914-896-8639

AUTHORIZED CANADIAN
DISTRIBUTORS:

TORONTO, CALGARY, WINNIPEG,
VANCOUVER, LONDON

Mitsubishi Electric Sales Canada, Inc.
6185 Ordan Drive, #110

Mississauga, Ontario, Canada L5T 2E1
Phone: 416-670-8711

FAX: 416-670-8715

OTTAWA, MONTREAL, ST. LAURENT,
BELLEVILLE

Mitsubishi Electric Sales Canada, Inc.
340 March Road, Suite 502

Kanata, Ontario, Canada K2K 2E4
Phone: 613-591-3348

FAX: 613-591-3948
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MDS-ASSP-02-06-91-.5K

0z v R




