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MM58342 High Voltage Display Driver
Check for Samples: MM58342
FEATURES » Display blanking control input
+ Direct interface to high voltage display * Simple to cascade

e Serial data input

* No external resistors required

e Wide display power supply operation

e LSTTL compatible inputs

e Software compatible with NS display driver

APPLICATIONS

e COPS™ or microprocessor-driven displays
e Instrumentation readouts

e Industrial control indicator

family « Digital clock, thermostat, counter, voltmeter
« Compatible with alphanumeric or dot matrix * Word processor text displays

displays e Automotive dashboards
DESCRIPTION

The MM58342 is a monolithic MOS integrated circuit utilizing CMOS metal gate low threshold P- and N-channel
devices. It is available both in 28-pin molded dual-in-line packages or as dice. The MM58342 is particularly suited
for driving high voltage (35V max) vacuum fluorescent (VF) displays (e.g., a 20-digit alphanumeric or dot matrix
display).
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2004—2008, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.
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Absolute Maximum Ratings @
Voltage at Any Input Pin Vpp + 0.3V to
Vss —0.3V
Voltage at Any Display Pin Vpp to Vpp —36.5V
Vop + [Vpis| 36.5V
Storage Temperature —-65°C to +150°C
Power Dissipation at 25°C
Molded DIP Package, Board Mount 2.03w @
Molded DIP Package, Socket Mount 1.83w @
Junction Temperature 130°C
Lead Temperature (Soldering, 10 sec.) 260°C
(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.
(2) Molded DIP Package, Board Mount, 8;4 = 52°C/W, derate 19.2 mW/°C above 25°C.
(3) Molded DIP Package, Socket Mount, 834 = 58°C/W, derate 17.2 mW/°C above 25°C.
Operating Conditions
Min Max Units
Supply Voltage (Vpp)
Vgg = OV 45 5.5 v
Display Voltage (Vps) -30 -10 \%
Temperature Range -40 +85 °C
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Electrical Characteristics
Ta = —40°C to +85°C, Vpp = 5V +0.5V, Vgg = 0V unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
Power Supply Currents
Vo Distommeded 180 | A
o A oupus Low 0T w0 | ma
Input Logic Levels
DATA IN, CLOCK
ENABLE, BLANK
VL Logic “0” 0.8 \%
Viy Logic “1” @ 2.4 v
Data Output Logic Levels
VoL Logic “0" louTt = 400 pA 0.4 \Y
Vou Logic “1” lout = —10 A Vpp 0.5 Y
Vou Logic “1” lout = —500 pA 2.8 Y
N :EnEZIBCI:_lér,rgnLtzl\IIDI?TA IN, CLOCK |V =0V or Vpp -10 10 LA
Cin Input Capacitance DATA IN, 15 oF
CLOCK ENABLE, BLANK
Display Output Impedances Vpp = 5.5V, Vgg = OV
Rorr Output Off (Figure 3) Vpis = —10V 55 250 kQ
Vpis = —20V 60 300 kQ
Vpis = =30V 65 400 kQ
Ron Output On (Figure 4) Vpis = —10V 700 800 Q
Vpis = —20V 600 750 Q
Vpis = =30V 500 680 Q
VpoL Display Output Low Voltage Vpp = 5.5V, lgyt = Open Circuit, vV Viie 4 2 v
-30V < Vpis £ -10V DIS DIS

(1) 7ALSTTL Voy = 2.7V @ lout = =400 pA, TTL Vo = 2.4V @ lout = =400 pA.
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AC Electrical Characteristics

Ta = —40°C to +85°C, Vpp = 5V 0.5V

Symbol Parameter Conditions Min Typ Max Units

Clock Input

@ Frequency 800 kHz

th High Time 300 ns

L Low Time 300 ns
Data Input

tos Set-Up Time 100 ns

toH Hold Time 100 ns
Enable Input @

tes Set-Up Time 100 ns

teH Hold Time 100 ns
Data Output C_ =50 pF

tcpo Clock Low to Data Out 500 ns

Time

(1) AC input waveform specification for test purposes: t,, t < 20 ns, f = 800 kHz, 50% +10% duty cycle.
(2) Clock input rise and fall times must not exceed 5 ps.
(3) For timing purposes, the signals ENABLE and BLANK can be considered to be totally independent of each other.

Connection Diagrams

Dual-In-Line Package

Vss (0V) —] 1 U 28|— outpuT 12
outut 11 —{ 2 27} — outPuT 13
ouTPuT 10 —|3 26]— outpuT 14

output 9 —{ 4 25]— oureuT 15
outpuT 8 —5 24]— outeuT 16
output 7 —{6 23]— outeut 17
outPuT 6 —{7 22| outeuT 18
outPuUT 5 —{8 21]— output 19
output 4 —|9 20| — output 20
outPuT 3 —] 10 19 |— BLANKING CONTROL
output 2 — 11 18 }— ENABLE
ouTPUT 1 — 12 17— pata out

vois —]13 16 |—0ATA IN

Voo (V) —{ 14 15 |—cLock

Figure 1. Top View
Order Number MM58342N
See NS Package Number N28B
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Plastic Chip Carrier
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Figure 2. Top View
Order Number MM58342V
See NS Package Number V28B

Functional Description

This product is specifically designed to drive multiplexed or non-multiplexed high voltage alphanumeric or dot
matrix vacuum fluorescent (VF) displays. Character generation is done externally in the microprocessor, with a
serial data path to the display driver. The MM58342 uses three signals, DATA IN, CLOCK and ENABLE, where
ENABLE acts as an external load signal. Display blanking can be achieved by means of the BLANKING
CONTROL input, and a logic “1” will turn off all sections of the display. A block diagram of the MM58342 is
shown in Block Diagram.

Figure 1 shows the pinout of the MM58342 device, where output 1 (pin 12) is equivalent to bit 1 (i.e., the first bit
of data to be loaded into the shift register following ENABLE high). A logic “1” at the input will turn on the
corresponding display digit/'segment/dot output.

A significant reduction in discrete board components can be achieved by use of the MM58342, because external
pull-down resistors are not required. Due to the nature of the output stage, both its on and off impedance values
vary as a function of the display voltage applied. However, Figure 3 and Figure 4 show that this output
impedance will remain constant for a fixed value of display voltage.

Figure 5 demonstrates the critical timing requirements between CLOCK and DATA IN for the MM58342.

To clear (reset) the display driver at power on or any time, the following flushing routine may be used. With the
enable signal high, clock in 20 zeroes. Drive the enable signal low and the display will be blank. It is
recommended to clear the driver at power on.

In Figure 6, the ENABLE signal acts as an envelope, and only while this signal is at a logic “1” does the circuit
accept CLOCK input signals. Data is transferred and shifted in the internal shift register on the rising clock edge,
i.e., “0"="1" transition. When the ENABLE signal goes low, the contents of the shift registers are latched, and the
display will show new data. During data transfer, the display will show old data. DATA OUT is also provided on
the MM58342 being output on the falling edge. At any time, the display may be blanked under processor control,
using the BLANKING CONTROL input.

Figure 7 shows a schematic diagram of a microprocessor-based system where the MM58342 is used to provide
the grid drive for a 40-digit 2 line 5 x 7 multiplexed vacuum fluorescent (VF) display. The anode drive in this
example is provided by another member of the high voltage display driver family, namely the MM58348, which
does not require an extremely generated load signal.
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Figure 3. Output Impedance Off
6009 TYPICAL
1.0 | 8009 MAX AT +25°C, Vpis = — 20V
AT +85°C, Vpis = —10V
4009 MAX

AT —40°C, Vpis = —30V

Drain to Source Voltage
Vos (V)

» louT(mA)

Timing Diagrams

CLOCK 50%

tos—>=<toH
DATA IN 50% X

Figure 5. Clock and Data Timings

CLOCK 50% / \ / \

DATAIN 50% — X f
AV
/\

tcoo
DATA OUT 50% * X
tes teH
ENABLE 50% / \
BLANKING o0 y am—\
CONTROL Y 4 \
Voo
DISPLAY
OUTPUT
Vois
Figure 6. Timings (Data Format)
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Typical Application

40-DIGIT BY 2-LINE T
5 7 MULTIPLEXED <«
DOT MATRIX VACUUM
FLUORESCENT (VF) -
DISPLAY L
»~ 3 ' A
—— — — -—— —— 20 20
35 35 GRIDS GRIDS
ANODES ANODES —_——— ———-
DATA
MM58348 MM58348 MM58342 ouT MM58342
DISPLAY DISPLAY DISPLAY DISPLAY
DRIVER 1 DRIVER 2 DRIVER 1 DRIVER 2
Y 4 b A A 4 4 T A 4 4 4
CLOCK 8 DATA 81 DATA 82
DATA 22
CLOCK 2
DATA 21
MICROPROCESSOR ENABLE
BLANK

Figure 7. Microprocessor-Controlled Word Processor
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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