KGN

Vacuum Fluorescent Display Tube Driver

The VFD Driver is a microprocessor  and three 50mA grid drivers with
interface IC that drives a multi- output enables. The metal mask
plexed VF (Vacuum Fluorescent) programmable ROM (at factory
display tube. It consists of a 34-bit  request) allows the 31 anode out-

shift register, a 34-bit transparent puts and 3 grid outputs to be
data latch, a metal mask ROM, six assigned to any of the 34 serial data
20mA anode output drivers, twen-  bits.

ty-five ZmA anode output drivers,

Absolute Maximum Ratings

SUPPLY VOItage (VEB) .ovvvvvieeieieieinininistieieieieiee et -0.6V to 18.0V
Input Voltages (D, CLK, STB, GREN) ......ccooovvvvvriiiinieiennn, -0.6V to 6.0V
Maximum Power Dissipation (@Tx = 105 T).....ccccceevvvvvnrnnennnnnnns 1.0W
Junction Temperature Range .........c.ccccceoeevennnnneeeeicncncnenne. 40 Cto 150 T
Storage Temperature Range ..........c..coeceveevrieneeineencnsnennenen, 55 Cto 150 T
ESD Susceptibility (Human Body Model) ........cccccoovvnnnnninininnnninienas 2kV
ESD Susceptibility (Machine Model) ..........ccccoviiiininnniiieeeenen, 200V
Lead Temperature Soldering

Wave Solder(through hole styles only)........... 10 sec. max, 260 C peak

Reflow (SMD styles only)........... 60 sec. max above 183 C, 230 C peak

Application Diagram

TO OTHER SERIAL DEVICES
VBB AN31
oinF L AN30
REGULATOR L I AN29
125V [ 1 = AN6 .
O— A AN5 o
0 e ANA -
AN + . y
> .
PORT] DIy Ang H . T | l
PORT LK [1I IT1 ]
PORT STB  GRIDS |d—— — - m e e e e e e =
GND PORT] GREN GRID? | r-=========-=
GND  GND)| GND  GRID1 !
= MICROPROCESSOR VFD DRIVER
MULTIPLEXED VF DISPLAY

AN
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CS1085

Electrical Characteristics: 8.0V < Vg <16.5V, Gnd =0V, -40°C < T, <105°C,
the sign (+ or -) refers to the direction of the current (positive current goes into the lead); unless otherwise stated

B Vg Input
Vpgg input voltage 8.0 16.5 \Y%

Igpy Current per active No load on grid and anode outputs, 0.20 0.45 mA
2mA output Vg =16.5V

Igpso Current per active No load on grid and anode outputs, 6.0 9.0 mA
50mA output Vgg=16.5V

B DIN, CLK, STB Inputs

Vi1, input low voltage 1.575 v

Iy, input current Vin= Vi 0 20 PA

B GREN Input

Vi, input low voltage 1.575 \Y%

Iy, input pull-down Vin=3.325V 30 90 170 PA

current

B GRID1, GRID2, GRID3 Outputs

Ior 1.0 mA

VOL IOUT =1mA 0.5 v

B AN24-AN29 Outputs
Ior, 400 PA

VOL IOUT = 100].1A 0.5 v




Electrical Characteristics: 8.0V < Vg <16.5V, Gnd =0V, -40°C < T < 105°C,
the sign (+ or -) refers to the direction of the current (positive current goes into the lead); unless otherwise stated

B AC characteristics: Input and output timing
F¢, CLK Frequency dc 600 kHz

Tcy, CLK high time 300 ns

Ter, CLK fall time 100 ns

Tsc, STB low to CLK high tim

Tan, STB high to anode
output propagation delay

Teqo, gri . Hs

Tqr, grid fall time 0.250 5.0 ps

Tp, anode fall time 0.150 5.0 ps

Note: Grid and anode rise/fall times are measured from 10% and 90% points.

Output currents are at the maximum rated currents for the respective stages.

Package Lead Description

40L DIP 441 PLCC 48L LQFP (31 Anode Configuration)
1 14 8 GRID1 50mA grid output

3 16 10 GRID3 50mA grid output.

5 18 13 AN2 2mA anode output.

7 20 15 AN4 2mA anode output.

9 22 17 ANG 2mA anode output

11 25 20 ANS 2mA anode output.

13 27 22 ANI0 2mA anode output.

15 29 25 ANI12

17 31 27 ANI14 2mA anode output.

Sg801SD
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40L DIP 441 PLCC 48L LQFP

ckage Lead Description: continued

(31 Anode Configuration)

19 33 29

21 36 32

25 40 37

27 42 39

29 44 41

39 11 5

1,12,23,34 6,12,18,24

30, 36, 42, 48

AN16

AN31

NC

2mA anode output.

2mA anode output.

2mA anode output.

2mA anode output.

20mA anode output.

20mA anode output

20mA anode output.

Shift register data input.

Transfer contents of shift registers to out-
put stages.

2mA anode output.

No connection.

Upon the initial application of power, the power on reset
function will cause all of the anode and grid driver outputs
to be off and all shift register outputs to be set low. Data is
fed into the shift register through the Dy pin at the rising
edge of the CLK input. Thirty four bits of data are capable
of being stored by the shift register. Once the desired pat-
tern is stored in the shift register, it can be transferred to
the latch by setting the STB input high. The output of each
latch drives its corresponding output stage. A logic high
input to the shift register/latch will cause the correspond-
ing output to turn on. A logic low input to the shift

Operation Description

register/latch will cause the corresponding output to turn
off. Please note that if the STB is held high, the outputs of

the latch reflect the outputs of the corresponding shift reg-
ister bits and will change if data is shifted in.

The three GRID outputs are gated by the GREN input.
When GREN is low, the GRID outputs are forced low
regardless of the state of the corresponding latch output.
When GREN is high, the GRID outputs correspond to the
state of their respective latch outputs. The anode outputs,
ANI1 to AN31 are always enabled.



Block Diagram @
iy
&
GRID1 GRID2 GRID3  AN{ AN2  AN3 AN25 AN26 AN27 AN28 AN29 AN30 AN3{ a1
vep C
VRrea
o
Gnd O l o/ \/ \/ \/ \/ \/ \ -
VReG
GREN ()—}-J ) -
= METAL MASK ROM
&‘i -
STB O—
A_./ D oD © DQ DQ DQ DQ D oH—o oF o efHp oPrp oo efPHp
VReg LE LE | |[ALE | IA€ | |ALE ||ALe | =°°°° LE LE LE LE LE LE LE
bn O—
q D oJa—o cj—p @ DQ ..... DQ b o4 oo oo e d o e d o @
= cLk| —cLk| —eLk] Hek| ek k| ... cLk| —cLk]—cL cLk| L CLK
&aﬁ R R R R R R R R R R R R R
RO [P e M M I R
Output Drive Capability
Grid Outputs: 50mA
AN24 - AN29: 20mA
ANT - AN23, AN30, AN31: 2mA

Application Information

Bit # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Bit # 18 19 | 20 | 21 22 | 23 | 24 | 25 | 206 | 27 | 28 | 29 | 30 | 31 32 | 33 | 34

Table 1: Bit Pattern, G = Grid, A = Anode.

Typical Operation

CLKn 1 2 3 4 5 6 7 8 9 . 32 33 34 1 2 3

D|N:XBIT1 XBIT2 XBITS X BIT 4 X BIT5XBIT6X BIT7X BITSX BITQX::::::XBIT 32XBIT SSXBIT 34X BIT1X BIT2X BITSX:

STB H
ANODES X
GREN | |

GRIDS * / \

* Selected grid goes high only if input bit pattern from shift register to grid is high.
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Package Specification

D Thermal Data 40L 441 48L
Lead Count Metric English PDIP PLCC LQFP
Max Min Max Min Rejc typ 20 16 - C/W
40L PDIP 52.3 53.2 1.980 2.095 Reja typ 45 55 - CT/W
A B A B

Lead Count Metric English

Max Min Max Min Max Min Max Min
44L PLCC  17.65 17.40 16.66 16.51 .695 .685 .656 .650

mininininininininininin

14.73 (580)
1532 (485)

15.87 (625)
“— T524(600)

_4 L_177 (070)
T12(045)

[HE NN NN

254 (1.00) BSC

|

-

REF: JEDEC MS-011

3.94 (155)
318 (1)
—
0.39 (.015) MIN

L_ 558 (.

.356 (.

1.45 (057
See Detail A 1.35 (.053)

1.60 (.063) max
) 9.00 (.354) BSC
7.00 (.276) BSC %

0.27 (.011)
S| | LURRRDARIS

o = |

t = F0— 7.008sC

= = (.276) 0.20 (.008)

== — 9.00BsC 008 (004)

= = (:354)

Y
0.75 (.030)
045 (.018)

0.50(.020) BSC —»| |e—

REF JEDEC MS-026

il L —

1.00 (.039) Ref

Part Number Description
CS1085XN40 40 Lead PDIP
CS1085XFN44 44 Lead PLCC
CS1085XFNR44 44 Lead PLCC (tape & reel)
CS1085XFL48 48 Lead LQFP
CS1085XFLR48 48 Lead LQFP (tape & reel)

4.06 (.160)
3.69 (.145)

}4—.51 (.020) Min

Bt

>
A 4

|y N [y Ny i

53 (.021)
33(0T3)

in

I
le— Il‘lif 1.27 (.050) BSC

le——— > —————»
l———— o ——»]
o B |:||:|

.81(032)
66 ( 026)

REF JEDEC MO-047

Cherry Semiconductor Corporation reserves the right to

make changes to the specifications without notice. Please
contact Cherry Semiconductor Corporation for the latest
available information.
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