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ML9271 Preliminary

48-Bit Grid/Anode VFD Driver

GENERAL DESCRIPTION

The ML9271 isamonalithic IC designed for directly driving the anodes of the vacuum fluorescent display tube.
The circuit contains a 48-bit shift register circuit, 48-bit latch circuit, and 48 output circuits on a single chip.

Display datais serially stored in the shift register at therising edge of CLOCK pulse.

Setting the CL pin high allows all the driver outputs to be driven low, which makes it possible to set the display

clear.

Setting the CHG pin high with the CL pin set low allows all the driver outputs to be driven high for testing.

FEATURES

» Logic power supply (Vpp) : 3.3V+10% or 5.0 V+10%
* VFD tube drive power supply (Vpisp) :8to18V

* Operating temperature range : -0 to +105°C

* VFD driver outputs can be connected directly to the VFD tube. No pull-down resistor is required.
* VFD driver output current

-HVO1to HVO48 : 6.0 mA
* Clock frequency : 5.0MHz
* Package : 64-pin plastic QFP (QFP64-P-1414-0.80-BK)
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BLOCK DIAGRAM
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PIN CONFIGURATION (TOP VIEW)

64 NC
63 |HVO18
62 |HVO 19
61 | HVO20
60 | HVO21
| 59 ] HVO 22
| 58 |HvO23
| 57 |HvO 24
|56 ] HVO 25
| 55 |HVO26
| 54 |HVO27
| 53 |HVO28
| 52 |HVO29
| 51 |HVO30
| 50 | HvVO31
49 ] NC

HvOo17 [ 1 | | 48 | HvO32
HvO16 [ 2 | 47 ] HvO33
HvO15 [ 3 | 46 | HvO34
HvO14 [ 4 | 45 | HvO35
HvO13 [ 5 | 44 1 HvO36
HvOo12 [ 6 | 43 | HvO37
Hvo11 [ 7 ] |42 1 HvO38
HvOo10 [ 8 | 41 1 HvO39
HvO 9 [ 9 | 40 | HvO40
HvO 8 [ 10 | 39 | Hvo41
HvO 7 [ 11 | | 38 | HvO42
HVO 6 [ 12 | | 37 | HvO43
HvO 5 [ 13 | | 36 | HvO44
HvO 4 [ 14 | 35 | Hvo45
HvO 3 [ 15 | 34 | Hvo4e
HVO 2 [ 16 | | 33 | HVO 47

19 |
26 |
27 |
[ 28 |
D-GND [ 29 |
[ 30 |
[ 31 |
HvVO 48 [ 32 |

NC
Voisp
Voisp

NC

HvO 1 [ 17 ]
[18 |

L-GND

D-GND [ 20 |
[ 21 |
[ 22 |
[ 23 |
[ 24 |
[ 25 |

DIN
CLK
LS
CL
CHG
Voo
DOUT

NC: No-Connection pin

64-Pin Plastic QFP
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PIN DESCRIPTION

Pin Symbol Type Function Description
1to 17, HVO1 ) ) ) ) o )
32 to 48, o o Driver Dr!ver ogtput pins, which correspond to individual bits of the
Outputs shift register.
50 to 63 HV048
Driver Power | Power supply pins for driver circuit. Both pin 19 and pin 30
19,30 Voisp —
Supply should be connected externally.
27 Vop — Logglcij;)cl);ver Power supply pin for logic.
20,29 D-GND . Driver GND GND pins for the driver circuits. Both pin 20 and pin 29
should be connected externally.
21 L-GND — Logic GND | GND pin for the logic circuit.
Input pin without pull-up or pull-down resistor. The input pin
22 DIN Data Input | to the shift register. Inputs to display data are synchronized
with the clock signal. (positive logic)
Input pin without pull-up or pull-down resistor. Data of the
23 CLK Clock Input | shift register is shifted from one stage to the next on each
rising edge of the clock pulses.
Input pin without pull-up or pull-down resistor. When LS is
o4 LS Latch Strobe | high, the latch is shunted and the shift register outputs
Input become latched. The latch holds the outputs from the shift
register just before LS goes from low to high.
Clear input pin with a pull-up resistor. This pin is normally
low. On this condition, driver output changes to high or low
25 cL ! Clear Input according to the latch output level. When CL is high, all
driver output pins are fixed to low.
Test input pin with a pull-down resistor. This pin is normally
low. When CL is high, all driver output pins are fixed to low
irrespective of CHG. When CL is low and CHG is low, the
26 CHG ! Test Input driver outputs change to high or low according to the latch
output level. When CHG is high and CL is low, all driver
outputs are high for testing.
28 DOUT (0] Data Output | Serial output pin from the shift register.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Logic Supply Voltage *1 Vop — -0.3t06.5 \%
Driver Supply Voltage *1, *2 Vpisp — -0.3t0 25 \%
Input Voltage *1 Vin Applicable to all input pins —-0.3 to Vpp+0.3 \%
Data Output Voltage  *1 Vo1 Applicable to Fhe data —-0.3 to Vpp+0.3 \%
output pins
. Applicable to the driver
Driver Output Voltage *1 Vo2 . —0.3 to Vpisp+0.3 \%
output pins
Storage Temperature Tste — -55 to 150 °C
Power Dissipation Pp Ta <105°C 339 mw
Thermal Resistance  *3 Rj-a — 59 °CIW
lo1 HVO1 to HvO48 -18.0t0 2.0
Output Current mA
loz DOUT -2.0t02.0

*1 Maximum supply voltage with respect to L-GND and D-GND
*2 Catastrophic breakdown may occur if the applied voltage exceeds the rating value.
*3 Thermal resistance of the package (between junction and atmosphere)
The junction temperature (Tj) given by the following formula should not exceed 150°C.

T, = Px R.a+ T, (P isthe maximum power dissipation)
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RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Min. Typ. Max. Unit
When the logic supply voltage is 30 33 36 Y
) 3.3V (typ.)

Logic Supply Voltage Vop - -
When the logic supply voltage is 45 50 55 Y
5.0 V (typ.) ’ ’ ’

Driver Supply Voltage Vorse Applicable to the drlver supply 8 . 18 Y

voltage pin
CLK Frequency foik See the Timing Diagram — — 5.0 MHz
Operating Temperature Ta — -40 — 105 °C
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ELECTRICAL CHARACTERISTICS
DC Characteristics

(Vop = 5.0 V+10% or Vpp = 3.3 V£10%, Vpisp = 8 to 18 V, Ta = —40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
. . Vop = 5.0V+10% 0.7 Vpp —_ —_ V
High Level Input Voltage Vi All inputs
Vpp = 3.3V+10% 0.8 Vop — — V
. Vpp = 5.0V+10% — — 0.3 Vop V
Low Level Input Voltage Vi All inputs
Vpp = 3.3V+10% — — 0.2 Vop V
Vop = 5.0V 100 — 600
. i1 CHG pln oo HA
High Level Input Current V= Vbop Vpp = 3.3V 50 — 300 MA
li2 Other input pins -1 — 1 MA
) Vop =5.0V| -600 — -100 HA
I CL pin
Low Level Input Current Vi=0V Vpp = 3.3V -300 — -50 MA
liz Other input pins -1 — 1 MA
HVO1 to lon1 = —-6.0mA
i i V Vpisp—1.0 — — \%
High Level Driver Output oMl | LvO48 Vo= 9.5v DISP
Voltage
Voh2 DOUT loH2 = —-0.1mA VDD—l.O —_ —_ V
_ HVO1 to _
Low Level Driver Output | Vor1 HVO48 lot1 =0.2mA — — 1.0 \
Voltage
VoL2 DOUT los = 0.1mA —_ —_ 1.0 V
Vpp = 5.0V+10%
Input Data="1" “0" “1".. o o 2:5 mA
Ibp Vbb
Supply Current (1) Vpp = 3.3V £10% . . 20 mA
(Dynamic Mode) Input Data="1" “0" “1".. '
Ipisp Vpise  |Input Data="1" “0” “1".. — — 0.5 mA
No Operation, _
Supply Current (2) Ioos Voo P 1.0 10.0 HA
(Static Mode) Typ.: Ta=25°C
atic Mode
Ipisps Voisp Max.: Ta = 85°C — 1.0 20.0 HA
Voltage Difference Voltage difference between
Between GND Pins Veno D-GND and L-GND ~ *1 01 0 0.1 v

*1 The D-GND and L-GND pins are not connected internally. Therefore, set the voltage between D-GND and
L-GND at the same voltage level by connecting these pins externally.
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AC Characteristics

(Vop = 5.0 V+10% or Vpp = 3.3 V£10%, Vpisp = 8 t0 18 V, Ta = —40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. | Unit
CLK Pulse Width twewk — 100 — — ns
Data Setup Time tos — 50 — — ns
Data Hold Time ton — 50 — — ns
LS Pulse Width twis — 50 — — ns
CHG Pulse Width twcHe — 5 — — S
CL Pulse Width twel — 5 — — S
CLK-LS Delay Time tocLk-Ls — 50 — — ns
LS-CLK Delay Time toLs-cLk — 50 — — ns
LS-CHG Delay Time toLs-cHe — 0 — — ns
LS-CL Delay Time toLs-cL — 0 — — ns
CLK-DOUT Delay time teo Ci =30 pF — 25 50 ns
toLH Cig = 100 pF — 1.0 2.0 Hs
All Output Delay Time tr = 20 to 80%
toHL t = 80 to 20% — 1.0 2.0 ps
trin Cia = 100 pF — 0.5 1.0 Us
All Output Slew Rate tr = 20 to 80%
trHL t-= 80 to 20% - 0.5 1.0 ks
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Vpp = 5.0 V £10%
0.7 Voo / 0.3 Vpp
0.8 Vpisp/ 0.2 Vpisp
0.8 Vpp/ 0.2 Vpp
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Symbol
Vin/ Vi
Von/ Vou

TIMING DIAGRAMS

OKI Semiconductor
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FUNCTIONAL DESCRIPTION

Funtion Table
CLOCK DIN POl PO2 PO3 PO4 ..., PO46 PO47 PO48 DOUT
—ﬂ_ H H PO1k PO2K PO3K ....cccoiiiieeceeiieie e PO45k PO46k PO47k PO47k
———ﬂ_ L L PO1k PO2K PO3K...ooeeieiiiiiiiiiiee e PO45k PO46k PO47k PO47k
CL CHG LS PON HVON
H X X X L
L H X X H
L L H H H
L L H L L
L L L X NC

L: Low Level, H: High Level, X: Don’'t Care, NC: No Change
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POWER-ON/OFF TIMING

[Voltage]
Vpisp Terminal Voltage

«— Vpp Terminal Voltage
VDD>2.0V

> [Time]

To prevent 1C from malfunctioning, Vp,sp should be applied after Vpp is applied.
When the power is turned off, Vpp should be applied after Vpisp is applied.
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PACKAGE DIMENSIONS

(Unit: mm)
QFP64-P-1414-0.80-BK \
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Mirror finish o rve, 03280 @moe® | | \ | 010
0.1740.05 Q 7
Q =] 0.6 TYP.
© 0.67:0.15
SEATING PLANE
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5pm)
Oki Electric Industry Co.,Ltd. Package weight (g) 0.87 TYP.
Rev. No./Last Revised 6/Feb. 23, 2001

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptibleto heat in reflow mounting and humidity absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the product name,
package name, pin number, package code and desired mounting conditions (reflow method, temperature and
times).
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REVISION HISTORY

Page
Document No. Date Previous | Current Description
Edition Edition
PEDL9271-01 Dec. 21, 2005 - - Preliminary edition 1
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NOTICE
1. Theinformation contained herein can change without notice owing to product and/or technical improvements.

Before using the product, please make sure that the information being referred to is up-to-date.

The outline of action and examplesfor application circuits described herein have been chosen as an explanation
for the standard action and performance of the product. When planning to usethe product, please ensurethat the
external conditions are reflected in the actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

Oki assumes no responsihility or liability whatsoever for any failure or unusual or unexpected operation
resulting from misuse, neglect, improper ingalation, repair, alteration or accident, improper handling, or
unusual physical or eectrical stressincluding, but not limited to, exposure to parameters beyond the specified
maximum ratings or operation outside the specified operating range.

Neither indemnity against nor license of athird party’ sindustrial and intellectual property right, etc. is granted
by us in connection with the use of the product and/or the information and drawings contained herein. No
responsibility is assumed by us for any infringement of a third party’'s right which may result from the use
thereof.

The products listed in this document are intended for use in general eectronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not, unless specifically authorized by Oki, authorized for use in any
system or application that requires special or enhanced quality and reliability characteristics nor in any system
or application where the failure of such system or application may result in the loss or damage of property, or
death or injury to humans.

Such applications include, but are not limited to, traffic and automotive equipment, safety devices, aerospace
equipment, nuclear power control, medical equipment, and life-support systems.

Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products and
will take appropriate and necessary steps at their own expense for these.

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2005 Oki Electric Industry Co., Ltd.

14/14



	GENERAL DESCRIPTION
	FEATURES
	BLOCK DIAGRAM
	PIN CONFIGURATION (TOP VIEW)
	PIN DESCRIPTION
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	ELECTRICAL CHARACTERISTICS
	DC Characteristics
	AC Characteristics

	TIMING DIAGRAMS
	FUNCTIONAL DESCRIPTION
	Funtion Table

	POWER-ON/OFF TIMING
	PACKAGE DIMENSIONS
	REVISION HISTORY

