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1/4- to 1/11 Duty VFD Controller/Driver

ADG6312

B Features

 4-pin serial interface

» Key scanning (6x 4 matrices)

* Programming display modes (11-segments & 11-
digits to 16-segments & 6-digits)

¢ Programming dimming step

« High-voltage output (Vpp-35V max).

¢ 4 channels LED ports.

* 4-pin General-purpose input port

« Built-in oscillator

* No external resistor necessary for driver outputs

B Pin Assignments

B General Description

The AD6312 is a VFD (Vac
1/11 duty factor (include key
segment output lines, 6 seg
lines, 6 grid output lines,
drive lines, a display memo
a key scan circuit.
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

B Pin Descriptions f(M\

Symbol Name No. Description
. Input serial data at risin ift clock,
Dix Data input 6 starting from the low ordq(gje.bﬁ/a{s\

Output serial data at th f%g of the shift
Dout Data output 5 clock, starting from low ‘o if. /This is N-ch

open-drain output pin—
Initializes serial intgfface
edge of the AD6312.
a command. Datain fter STB falling is
STB Strobe 9 processed as a col ZWhile command data
is processed, current processing is stopped, and
the serial interface is initialized. While STB is
high, CLK is ignored.

the rising or falling
aits for reception of

CLK Clock input 8 clj?ea S\serial d_t the rising edge, and outputs
gtaat the falling'edge.
0SC Oscillator pin 4 Cofinect, res for in between this pin and Vss to
set up th illation frequency.
Segy to Segy High-voltage output (Segment) 21to 2} meMtput pins
Segq/KS; to -~ Multi-fynction pins, Segment output pins (Dual
Segs/KSq High-voltage output 1510 20 fungtion as key scan source)
Grid4 to Gridg High-voltage output (Grid) 3%@37 %rid/output pins
Segq,/Gridqq to - . /6, These pins are selectable for segment or grid
Seq14/Grid; High-voltage output (Segment/grid) 8 to 31 driving.
LED, to LED4 LED output 39to 42 CMOS output
KEY; to KEY, Key data input olo 13 Datallnput to these pins is latched at the end of
the display cycle.
Vbp Logic power 14, 38 Logic power supply
Vss Logic gr@ 7,43 Connect this pin to system GND.
Vee Pull-down level 2 ) 27 Driver power supply
SW, to SW, Switch input 1104 These pins constitute a 4-bit general-purpose
input port.
B Ordering |
AD6312 X T X
| Package | | Lead | | Packing |

Q: QFP-44L Blank: Normal Blank : Tray
L: LQFP-44L F: Lead Free
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

B Block Diagram

_,| Command Dimming 6 | 2l g1/KS1
decoder circuit 23
(2]
< Segb/KS6
[
DiNo-», £
DouT<qa ; Display memory = E 16 11 :E/Q )_Q Seq?
Sle/gah—-—» 16 bitsx > oS g-,% i
CLKo-» 11 Words - £ 5 g o Seg11
STBo> ° S
L [&]
VoD 4 2 T  [—o Seg12/Grid11
f i 5 5|5 [9°
0SC Timing generato o) = § i
| keyscan — S %-S .
Il N % o Seg16/Gridz
Key data memory
ey 1 (4x 6) 3 >5
1 4 ] Grid
to o ) 7% 5 [ ] -
KEy4 s M 612 | |
SW1 4 ) . o ” 2
SWa latch T 1
"""" VDD Vss VEE
LED1 LED (+5V) (0V)(-30V)

Key data memory (4x6)

&

R
&
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

B Absolute Maximum Ratings (T,=25°C Vss=0V ) WKN\

Parameter Symbol Rating Unit
Logic Supply Voltage Voo -0.5t0 +7.0 Y
Driver Supply Voltage Vee Vpp +0.5 to Vpp -40. V
Logic Input Voltage Vi -0.5t0 Vpp +0/5[ "\ v
VFD Driver Output Voltage Voo Vee-0.5t0 Vpp 0.5 )/ V
LED Driver Output Current los +15 mA
VFD Driver Output Current loz _15;4(25@?;0@ mA
Operating Ambient Temperature Topt -25t0.+85_/ °C
Storage Temperature Tsta -50 to +125— °C
B Operating Conditions (T,=0 to +70°C,Vgs=0V) O
Parameter Symbol Conditions Min. Typ. Max. Unit
Logic Supply Voltage Voo 4.5 5 5.5 V
High-Level Input Voltage Vin 0.7 Vhy Voo V
Low-Level Input Voltage A [( 0, 0.3'Vpp V
Driver Supply Voltage Vee \ )0 Vpp-35 v

B DC Characteristics (T,=0to 70°C, Vg,#4.5 to 5.5V, Vss=0V, Vee=Vpp-35V)

Parameter Symbol Conditions Min. Typ. | Max. Unit
High-Level Output Voltage Vo LED:-LED), loni=-1mA 0.9Vpp v
Low-Level Output Voltage Vo1 LED;-LED4, lo 1=12mA 1 v
Low-Level Output Voltage Voo Dout, lors=2mA 0.4 V
High-Level Output Current lomz+ Wo=Vpp-2V, Seg; to Segi; -3 mA
High-Level Output Current Ioéi%vzb:z%rzi;ﬁ ?J'gé;?e%lr?& -15 mA
Driver Leakage Current loLeak VQ}\)’DD-35V, driver off -10 uA
Output Pull-Down Resistor R. Driver output 50 100 150 kQ
High-Level Input Voltage ViH 0.7Vpp \
Low-Level Input Voltage Vil 0.3Vop Vv

B AC Chara istiCs (T,=0to +70°C,Vpp=4.5 10 5.5 V, Vge=-30V)

Parameter Symbol Conditions Min. Typ. | Max. Unit
Oscillation Fréquengy fosc  |R=51kQ 350 | 500 | 650 | KH
Maximum Clock Frequency froax. Duty=50% 1 MH,
Clock Pulse Width. PWeik 500 ns
Strobe Pulse Width PWsrs 1 us
Data Setup_Time_ tserup 100 ns
Data Hold Time~ thoLp 100 ns
Clock-Strobe Time tCLK-STB CLK ? —STB T 1 us
Wait Time twarr CLK $ —=CLK | (Note) 1 us

Note : Refer to page 8.
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

B Function Descriptions

1.0 Commands
Commands set the display mode and status of the VFD driver. The first 1 byte input to the 2
the Dy pin after the STB pin has fallen is regarded as a command. If STB is set high whi
are transmitted, serial communication is initialized, and the commands/data being
(however, the commands/data previously transmitted remain valid).

hrough

eaco ands/data
. are invalid
1.1 Display mode setting commands

These commands initialize the AD6312 and select the number of segments and the number of grids (4 grids
& 16 segments to 11 grids & 11 segments to). When these commands are executed, the display is forcibly
turned off, and key scanning is also stopped. To resume display, the displa mand “ON” must be
executed. If the same mode is selected, however, nothing happens.

MSB LSB

Irrelevant

> 10 digits, 12 segments
1: 11 digits, 11 segments

1.2 Data setting commands
These commands set data write and data re odes. On power application, the normal
operation and address increment m

Lr,; Data write and read mode settings.

00: Write data to display memory.
01: Write data to LED port.

10: Read key data.

11: Read SW data.

Irrelevant

Address increment mode settings (display memory).
0: Incremenets address after data has been written.
1: Fixes address.

Test mode settings
0: Normal operation
1: Test mode

Anachip Corp.
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Caichip AD6312

1/4- to 1/11 Duty VFD Controller/Driver

1.3 Address setting commands
These commands set an address of the display memory. If address 16H or higher is set, I red,
until a valid address is set. On power application, the address is set to 00H.

MSB LSB

| 1i1]- §b4§b3§b2§b1§bo|

e oot

1.4 Display control commands

MSB LsB
[170i-1-1balb2ib1]bo]

Ll—l |_|_,— Dimming quantity settings

Irrelevant

0: D|splay off (key scan continues)
1: Display on

On power application, the 1/16-pulse width is-set, the display is turned off and key scanning is stopped.

s an external device to the AD6312 through the serial
interface, and is assigned addresses‘as.followsin 8 bits unit:

Seg, Seg4 Segs  /~Segip Segse

00 H, 00 Hy 01H— 01 Hy, |DIG,
02 H, ; 02 Hy 03H._ : D0O3Hy, |DIG,
04H, | 04Hy 05H, | 05H, |DIG,
06H, | 06H, 07 H, 5 07Hy |DIG,
08H, ! 08H, 09H, ' 09Hy |DIGs
0AH, @ 0AHy 0BH, ! O0BHy, |DIGg

OCH, ! 0G} ODH, | ODHy |DIG,
0 EH, %L OFH. | OFHy, |DIGg
10H, > 40Hy-} 11H_ | 11Hy |DIGe
12 Hy, N\H 13H, | 13Hy |DIGy

14 H O Ct4 Hy 15H. ' 15Hy |DIGy,

%SM b7
I\X%E%\L XXHy |

its Higher 4 bits

Anachip Corp.
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1/4- to 1/11 Duty VFD Controller/Driver

ADG6312

3.0 LED Port

Data is written to the LED port with the write command, starting from the least port’s leas
When a bit of this port is 0, the corresponding LED lights; when the bit is 1, the LED turn

bits 5 through 8 are ignored. On power application, all LEDs are unlit.

MSB

LSB

'-§b3§b2§b1§bo|

|—LED1
Don't care LED2

LED3
LED4

4.0 Key Matrix and Key-Input data Storage RAM
The key matrix is made up of a 6x 4 matrix, as shown-below.

KEY1

KEY2

D
A
N
”
Fan)
A\
fa
\&

KEY3

Fany
\V
a
N
QK\
N ¥
Fany
A
A
A
A
A

fanY
'
N
U
s
FanY
\
Fany
%
N
N

KEY4

The data of each key is
from the least signific

VanN
S
JU\

i Ia

1
(t
L
U
FARY
\VV
A
Y
Va
\

1/
Seg2/KS
Sega/KS3
Seg4/KS4
Segs/KSs
Sege/KSe

KEY1...KEY4

Seg1/KS1

Seg2/KS2

Segs/KS3

Seg4/KS4

Segs/KSs

Reading sequence

Sege/KSe

red as @strated below, and is read with the read command, starting

Anachip Corp.
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

5.0 SW Data
SW data is read with the read command, starting from the least significant bit. Bits 5 throu o)
the SW data are 0.
MSB LSB

0i0i0jo0ibsib2iniibo

I— SWA1
Sw2

SW3
Sw4

B Timing Diagram

(1)Serial Communication Format
Reception (command/write data)

&

If data continues

CLK 1 2 V8V | TTUTT _I 7 8

Transmission (read data)

STB

DiN (b0 X b1 X b2 X b3 X b4<X b5 X b6 X b7 )

CLK 1 3 4 5 6 7 8 1 1 2 3 4 5 6
twarr (Note) ! ! ! ' '
Dout b0 X bT X b2 X b3 X b4 X bd

A data read command is set. 7 [ Data is read.
Because the Dg i I-ch, open-drain output pin, be sure to connect an external pull-up resistor to
this pin (1kQ

Note : When data eadya wait time twar Of 1 s is necessary since the rising of the eighth clock that has set the command, until the
falling-o
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

(2)Key Scanning and Display Timing
On cycle of key scanning consists of one frame, and data in a 6x 4 matrix is stored in RAM

Toisp=5004s Key scan data

< »
< >

=
SEG Output DIG1 DIG2 e —— DIGN 1|2|3|4|5/E

/‘DK‘Q
Grid2 116 Q&/
Toisp

Grid3

Gridn f \ I; 1
1 frame = TD SP@

Switching characteristic waveforms

0oscC
50%

PWsTB

STB \ 72 J:
|, PWcik JPWcIK m:—;h«
NSETUP | tHOLD
N
DiN <

tpzL tPLz
_’
Dout -\| ;
tTHZ tTzH
s N 90%

10%

O
[t
P
:_ A
v
[
gw

y
A

P
A\
N
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

Applications

Updating display memory by incrementing address

st ] [ [ W\
|

ouc [ TTAAATY (AT (ACRRNT (oAnron: -~ (LT I
DIN |Command 1| |Command 2| |Command 3| | Data 1 | ----------- | D&tg\n I/I)C/&mmand 4|

Command 1: sets display mode

Command 2: sets data(write data to display memory)

Command 3: sets address Q
Data 1 to n: transfers display data (22bytes max.)

Command 4: controls display

Updating specific display memory

STB |_| |_|
o ([TMALITY AR AT (ALY ammer
DiN |Command 1| |Com<|\agd Ma | |Command 2| | Data | |

R

Command 1: sets data
Command 2: sets address
Data: display data

Anachip Corp.
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1/4- to 1/11 Duty VFD Controller/Driver

ADG6312

B Package Information
(1) Package Type: QFP-44L

Dimension in millimeter (mm.)

L 132105
L. 10.0 £ 0.5 N
[ i
'
34 22
CT1 ] 11 1
o — 1T
o — 1T
o — 1T
o — 0
———— t0.5 10
CT1 ] 11 1
o —
o —
o —
44 o —
\, v

_ L

4.{

L HHHHH@g

l——

® 0.8 TYP. 0.88 TYP.

2.7(

Wy

V [ \

0.15TYP.
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

(2) Package Type: LQFP-44L

( Top View )

HAARAARAARA i

\PIN 1INDENT

HHHHEHHHEHEH
T
< +H¢

HARAAAARAAA

[~ 1244%)
HHHHHHHHHHY ., <§§

R0.08 MIN.
m:-’ Y
0.25

L | Ao 4 GAGEPLANE

L1

A

DETAIL A
Symbol Dimensions In Millimeters Dimensions In Inches
Min. Nom. Max. Min. Nom. Max.
A - - 1.60 - - 0.063
A1 005 0.10 0.15 0.002 0.004 0.006
A2 35~ 1.40 1.45 0.053 0.055 0.057
b {\[0:30\ 0.37 0.45 0.012 0.015 0.018
[ 0.09” - 0.20 0.004 - 0.008
E. .50 12.00 12.50 0.453 0.472 0.492
SETAL 950 10.00 10.50 0.374 0.394 0.413
D 11.80 12.00 12.20 0.465 0.472 0.480
D1 9.90 10.00 10.10 0.390 0.394 0.398
- 0.80 - - 0.031 -
L 0.45 0.60 0.75 0.018 0.024 0.030
1 - 1.00 - - 0.039 -
8 0 3.5 7° 0 3.5 7°
y 0.00 - 0.08 0.000 - 0.003
Anachip Corp.
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Cacichp AD6312
1/4- to 1/11 Duty VFD Controller/Driver

B Marking Information

Top view
AC » Logo
Part Number -1 -AD6312 X g > Blank: Normal
XX XX XXX F: Lead Free Packag
OQ_A— """"""" » ID code: interna
| e > Nth week: 01
» Year:"01" =
" 2" =
QFP44/LQFP44
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