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CS1088

Vacuum Fluorescent Display Tube Driver

Description

The VFD Driver is a microprocessor ~ and three 50mA gnd driver; ngk%

Features

interface IC that drives a multi- output enables. Th -ﬁ’

plexed VF (Vacuum Fluorescent) progra jr_h actory
display tube. It consists of a 34-bit requ ﬂ\' e 31 anode out-
shift register, a 34-bit transparen ahid 3 grid outputs to be

data latch, a metal mask R ﬁi ass1gned to any of the 34 serial data

20mA anode output drivers, en- bits.
ty-five 2mA anode output drivers,

Absolute Maximum Ratings

................... -0.6V to 18.0V
-0.6V to 6.0V
...-40°C to 150°C

Supply Voltage (Vgp) coo.oovveveverenienceieniciies
Input Voltages (D, CLK, STB, GREN)
Junction Temperature Range

Storage Temperature Range .......c...ccoooovevemiiiniiicniinieeenicias -55°C to 150°C
ESD Susceptibility (Human Body Model).......ccoooeininiiiiiie 2kV
ESD Susceptibility (Machine Model) ..ot 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
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Flectrical Charadteristics: 8.0V = Ve 165V, Gnd =0V, 4070 1 105°C
the sign (+ ar -1 relers ta the direction of the current (pasitive carrent gaes into the fead); anless otherwise stated

PARAMETER IEST CONDITIONS MINX MAX UNIT

B Vpg Input
Vpe input voltage - 8.0 16.5 Vv
IgeClrrent 1 Nooutputsactive Veg=165V 1 0 g s
Reset Mode All outputs forced low. 65 7.5 v

CS1088

H DIN, CLK, STB Inputs *’{

VIU, mput low voltage

1.6 \%
TS N Au——

I[L, mput current 7 ‘ Vin= Vi §-&F et T 0 7.5 20.0 RA

B GREN Input ]
Vi, input low voltage 1.6 \"%

4 Vmafhigi“’&m ] e e s . [
Iy, input pull-down Vin = 3325V 30 60 HA
current

B GRID1, GRID2, GRID3 Outputs , ,
Ior Sink Current 1.0 mA
R S T I T

VoL
NYou

i ey

H AN24-AN29 Outputs
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B AC characteristics: Input and outp?t timing 7 ]
FC, CLK Frequency 0 2.0 MHz
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IFlectrical Characteristics: 8.0V Vi 65V, Gnd =0V, -40°C - [y 105°C,

the sign t+ ar -1 reters to The direction ol the corrent (positive current goes into the Tlead)l; anless otherwise stated

PARAMETER TEST CONDITIONS MIN MAX UNIT

B AC characteristics: Input and output timing: continued

TgL, grid turn on Vgg = 12V 2 us
propagatlon delay

' ey B
TGR, gnd rise tlme - At rated load ; %é% 5.0 us

Tepgridfaliime Atratedload. i%‘i?’* 05 ; 5.0 ps
Tagr, anode rise tlme Atrated load. = 4 ?}ﬁ % ' 0.5 5.0 us

- Trpanodéfalltime = 0 ‘Atra(%iwlo%& Ao b 05 B Vips

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

PACKAGE LEAD ¥ LEAD SYMBO!1 FUNCTION

40L DIP 441 PLCC 48L LQFP (31 Anode Configuration)

1 14 8 GRID1 50mA grid output.
2 15 9 GRID2 50mA grid output.
3 16 10 GRID3 S0nt4 grid output.
4 17 1 AN By 3% anode output.
5 18 13 » % ?;sl;k % : 2mA anode output.
6 19 14 ’ v Lo oaNs 2mA anode output.
7 20 15 ? . AN4 2mA anode output.
8 21 16 ANS 2mA anode output.
9 22 17 AN6 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.
17 31 27 AN14 2mA anode output.
18 32 28 AN15 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.
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CS1088

Package Lead Description: continued

PACKAGE LEAD #

30, 36, 42, 48

LEAD SYMBO!I

FUNCTION

40L DIP 441 PLCC 48L LQFP (31 Anode Configuration)
25 40 37 o AN21 2mA anode output.
26 41 38 AN22 2mA anode output.
27 42 39 AN23 2mA anode output.
28 43 40 ANZ4 20mA anode output.
29 44 41 AN25 20mA anode output.
30 2 43 AN26 20mA anode output.
31 3 44 AN27 20mA anode output.
32 4 45 'ANZ8 20mA anode output.
33 5 46 AN29 ZOmA node output.
34 6 47 AN30 ) % g%rﬁ’andde output.
35 7 1 | DN% % s Shift register data input.
36 8 2. e E& ﬁ,; %Lf( Shift register clock input.
37 9 3 ? @ STB Transfer contents of shift registers to out-
put stages.
38 10 4 GREN Grid outputs enable.
39 11 5 AN31 2mA anode output.
40 13 7 Vs Supply voltage input.
1,12,23,34  6,12,18,24 NC No connection.

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 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

pret

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 res%scﬁ% latch outputs. The anode outputs,
AN1 t%QN%ar }lways enabled.
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Block hagram
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Output Drive Capability
Grid Outputs: 50mA
AN24 - AN29: 20mA
AN1 - AN23, AN30, AN31: 2mA

Application Information

8801SD

Bit # 1 2345 [6]7[8]9oJwo][n|]w]n]14]15]16]17
PinName | G1 | G2 | G3 | A1 | A2 [ A3 | Ad | A5 | A6 | A7 | AB | A9 | A10|A11 | A12 | AI3 | Al4
Bit # 18 | 19120 | 21 | 22 [ 2324252627 [ 28|20 30 |31 ]32]33] 34
| PinName | A15 | Al6| A17 | A18 | A19 | A20 | A21 | A22 [ A23 | A24 [ A25 | A26 | A27 | A28 | AD9 | A30 | Am

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

Ivpreal Operation

CLKn 1 2 al |4 5 6 7| |8 o] 32| |a3| [a4] |1 2 3

DlN:XBIT1 x BIT2 XBIT3 XBIT4 X BITS X BIT6 X 8IT 7X BIT BX BITQ X::XBIT 32XB|T33XBIT34X BIT1 X BlT2X BITSX:

STB n

]
ANODES i N ™ X

<
oren | v |
S \

* Selected grid goes high only if input bit pattern from shift register to grid is high.
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C51088

Package 5

PACKAGE DIMENSIONS IN mm (INCHES)

pecitication

PACKAGE THERMAL DATA

9.00 (.354) BSC

7.00(.276) BSC

0.27 (011)
017 (007)

0,50 (020) BSC —|

REF JEDEC M5-026

48 Lead LQFP{FL} 7 X 7mm Body

1.45 (057)
See Detail A 1.35 {.053)

1.80 (.063) max

0.20 (008)
0.09 (:004)

9.008SC
(.354)

0.75 (,030) |

0.45(078) ‘

0.15 (006)
G057008)

DETAIL A

1.00 ( 039) Ret

Ordering Intormatien

D Thermal Data 40L 4L 48L
Lead Count Metric English PDIP PLCC LQFP
Max Min Max Min Rejc typ 20 16 - ‘C/W
40L PDIP 50.3 53.2 1.980 2.095 Roja 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
OOAO00O00MMAM0 M
ﬁg 3.69 (.145)
14.73 (.580) k&a
12.32 (485) . ?‘N }-— 51{.020) Min
2 W T
[ S N ] ‘ A B %
bz e | Ejm% L e
13)
3984155 F [ 1l
37B(125) ‘—T:I—‘ \-LL
0.39 (015) MIN gf: B ggél 1271050850
558 (.022)
REF: JEDEC MS-011 356 L014) D REF JEDEC MQ-047

Part Number Description Peelim
CS1088XN40 40 Lead PDIP
S Lea This product is in the preproduction stages of the design
CS1088XFN44 44 Lead PLCC process. The data sheet contains preliminary data. Cherry
CS1088XFNR44 44 Lead PLCC (tape & reel) Semiconductor Corporation reserves the right to make
changes to the specifications without notice. Please con-
CS1088XFL48 48 Lead LQFP tact Cherry Semiconductor Corporation for the latest
CS1088XFLR48 48 Lead LQFP (tape & reel) available information.
Rev.2/17/%9
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