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Vacuum Fluorescent Display Tube Driver

Features

The VFD Driver is a microprocessor  and three 50mA grid driver, r&i
interface IC that drives a multi- output enables. The,me% rﬁk

plexed VF (Vacuum Fluorescent) programm ljt (at factory
display tube. It consists of a 32-bit requ he 29 anode out-
shift register, a 32-bit transparen d 3 grid outputs to be

data latch, a metal mask R g assxgned to any of the 32 serial data
20mA anode output driversitwen-  Dbits.

ty-three 2mA anode output drivers,

Absolute Maximum Ratings

Supply Voltage (VBB) ...cvvererinrrrisinssnesessessssssssssssesssssssnsssnsenes -0.6V to 18.0V
Input Voltages (Din, CLK, STB, GREN).... -0.6V to 6.0V
Junction Temperature Range -40°C to 150°C
Storage Temperature Range -55°C to 150°C
ESD Susceptibility (Human Body Model)

ESD Susceptibility (Machine Model) ...
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
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the sign t+ ar-beters to the dicection ot the caaveat (pasibive carrent ot Lhe Tead )l uodess atherwise stated

PARAMETEK TEST CONPITIONS

CS1087

8 Vg Input
VBB mput voltage

Reset Mode All outputs forced Jow. 6.5 7.5 Vv

B DIN, CLK, STB Inputs Y

Vi, input low voltage

input high voltage:

I, input current

M GREN Input
VIL, mput low voltage
IIH/ mput pull down Vin = 3.325V 30 60 nA
current

B GRID1, GRID?, GRID3 Qutputs
Ior Sink Current 1.0 mA

M AN24-AN29 Qutputs
loc ‘
VoL

B AN1-AN23 Qutputs
o
Vor

A

Ioyt = 100pA ) ﬁ A . 05 V

pRE>

8 Dgyt Output

VOL IOUT =1mA 0.5 \%

B AC characteristics: Input and output timing
Fc, CLK Frequency 0 2.0 MHz
Tcn, CLK high time 200 ns
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LEST CONDITIONS MIN UNTI

B AC characteristics: Input and output timing: continued
Ter, CLK rise time 100 ns
TCD/ CLK low to
Doyt propagation delay

" “Tpr Douprise time
Tpr, Doy fall time

o Tso, STBlow to CLK hightime .
TSTI STB hlgh time

- Tany STthghm anode

. output propagation delay
Tcr, grid turn on
propagation delay

 Tgo grid turnoff

. propagation delay L
Ter, grid rise time At rated load.

 Tepgridfalitime | Atratedlos
Tar, anode rise time Atrated load

 Tipanodefalltime 0 © . Atratedload

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

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

Package TLead Description

PACKAGE LEAD # LEALY SYMBQOL FUNCTION

40L DIP 44L PLCC 48L LQFP (29 Anode Configuration)

1 14 8 GRID1 50mA grid output.
2 15 9 GRID2 50mA grid output.
3 16 10 GRID3 %n:{gnd output.
4 17 11 N P& anode output.
5 18 13 2mA anode output.
6 19 14 n%}& % X AN3 2mA anode output.
7 20 ‘? AN4 2mA anode output.
8 21 16 ANS 2mA anode output.
9 22 17 ANG6 2mA anode output.
10 24 19 AN7 2mA anode output,
11 25 20 ANS8 2mA anode output.
12 26 21 AN9 2mA anode output.
13 27 22 AN10 2mA anode output.
14 28 23 AN11 : 2mA anode output,
15 29 25 AN12 2mA anode output.
16 30 26 AN13 2mA anode output.
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CS1087

Package Lead Description: continued

PACKAGE LEAD #

LEAD SYMBOL FUNCTION

40L DIP 44L PLCC 48L LQFP (29 Anode Configuration)
17 31 2 B  AN14 2mA anode output.
18 32 28 ANI15 2mA anode output.
19 33 29 AN16 2mA anode output.
20 35 31 Gnd Ground connection,
21 36 32 AN17 2mA anode output.
22 37 33 AN18 2mA anode output.
23 38 34 AN19 2mA anode output.
24 39 35 AN20 2mA anode output.
25 40 37 AN21 ZmI;A ‘de output.
26 41 38 ANZ22 ?%Zr&”anode output.
27 42 39 A% % 2mA anode output.
28 43 40 % %, }N 20mA anode output.
29 44 a ¢ W AN25 20mA anode output.
30 2 43 AN26 20mA anode output.
31 3 4 AN27 20mA anode output.
32 4 45 AN28 20mA anode output.
33 5 46 AN29 20mA anode output.
34 6 47 Doyt Shift register data output.
35 7 1 Din Shift register data input.
36 8 CLK Shift register clock input.
37 9 STB Transfer contents of shift registers to out-
put stages.
38 10 4 GREN Grid outputs enable.
39 1,11, 12, 5,6,12,18,24, NC No Connection.
23,34 30, 36, 42, 48
40 13 7 Vg Supply voltage input.

Operation Description

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 Dpy pin at the rising
edge of the CLK input. Thirty two 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 §l %@
the latch by setting the STB input high. The

latch drives its corresponding output s ?c high
input to the shift register/latch will cause the correspond-
ing output to turn on. A logic low input to the shift
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 h‘;?\e GRID outputs correspond to the
state e1 esphctive latch outputs. The anode outputs,

N29 are always enabled.

ouT pin is the output of the last stage of the shift reg-
ister to allow serial cascading of this IC with other devices.
Data from the last stage of the shift register is supplied to
the Doy pin delayed by 1/2 CLK cycle. Data on the Doyr
output changes with the falling edges of the CLK to pre-
vent logic race conditions between the CLK and the Dy of
the next IC in the serial chain.
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T o
Biock Diagram

GRID1 GRID2 GRID3  AN1  AN2

AN3

AN23 AN24 AN25 AN2B AN27 AN28 AN29

Voeg
GREN (L—{ > ﬂj
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VREG LE
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) Output Drive Capability
Grid Outputs: 50mA
AN24 - AN29: 20mA
AN1 - AN23: 2mA
Application Intformation
Bit# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PinName | Gl | G2 | G3 | Al | A2 | A3 | A4'| A5 1 A6 | A7 | A8 | A9 [ Al0 | A1l | A12| Al13
Bit # 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PinName | Al4 | A15 | Al6 | A17 | A18 | A19° A20°} AL | A22 | '‘A23 1 A24 | A25 | A26 | A27 | A28 | A29
Table 1: Bit Pattern, G = Grid, A = Anode.
Ivpical Operation
7 9 30 31 32 1 3

ClKp 1 2 3l |a 5 6

BIT1[BIT2IBIT3 | BT4IBTS[BIT6 [ BIT7} BITB
D, PREVY PREVY PREVY PREVY PREVY PREVY PREVY PREVY FREV
out BITt A BIT2A BIT3A BIT4 A BITGS A BIT6A BIT7 A BIT8A BITY

STB

|

BIT30) BIT31)BIT32] BIT1) BIT2] BIT3
PREV Y PREV Y PREV Y PREV Y PREV { PREV

g;,ﬁé

ANODES

e

1

gt}

WL

t'&%
%

¥ 12&
GREN \”

GRIDS * —_/

* Selected grid goes high only if input bit pattern from shift register to grid is high.
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PACKAGE DIMENSIONS IN mm (INCHES)

Package Spec

ification

PACKAGE THERMAL DATA

D Thermal Data 40L 44L 48L
Lead Count Metric English PDIP PLCC LQFP
Max Min Max Min Rgjc typ 20 16 - ‘C/W
40L PDIP 50.3 53.2 1.980 2.095 Reja typ 45 55 - ‘C/W
A B A B
Lead Count Metric English
Max Min Max Min Max Min Max Min
441 PLCC 17.65 17.40 16.66 16.51 .695 .685 .656 .650
inininininininininininsa | M_SQP
gg 3.69(.145)
14.73 (.580) - g‘—
T2.32 (485) . % %{& ‘o—suozo) Min
e Ay
| 1
! O
A B
1.77 (.070)
"1 L‘TW:TA?)) [ ETC/‘-E 53 (021
33(013)
3.94 (.155) |
318(125) L= Jﬂ
0.39 (015) MIN R | e 127 (050 BSC
JL 558 (022)
REF: JEDEC MS-011 36(014) REF JEDEC MO-047

48 Lead LOFP (FL) 7

x 7mm Bodv

See Detail A %ﬁ% 1.80 { 063) max
‘ .00 (.354) BSC g
7.00 (275 BSC g:;ﬁ#f;g
0.27 (011)
0.17(007)
b DETAIL A
T= 7.008SC
(2 oz0(00m)
200856 ‘TWL
= | (.354) ‘
% 0.75 (030)
045 (019)
i 1.00 (039) Alet
0.50 (020) BSC —' e
REF JEDEC MS-026
Ordering Intormation
Part Number Description
CS1087XN40 40 Lead PDIP
CS1087XFN44 44 Lead PLCC
CS1087XFNR44 44 Lead PLCC (tape & reel)
CS1087XFL48 48 Lead LQFP
CS1087XFLR48 48 Lead LQFP (tape & reel)
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Preliminary

This product is in the preproduction stages of the design
process. The data sheet contains preliminary data. Cherry
Semiconductor Corporation reserves the right to make
changes to the specifications without notice. Please con-
tact Cherry Semiconductor Corporation for the latest
available information.

Rev.2/17/99
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