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Digital IC Chip TL851

SensComp Electronic Component — TL851 Digital Integrated Circuit Chip

@ Specifications

Economical Ranging Control when used with TL852 Analog IC
Operates With Single Supply Voltage.

Measurement Control Range from 6 inches to 35 feet.

Multiple Target Detection

Interfaces to Electrostatic and Piezoelectric Transducers.
Synchronous 4-bit Gain Control Output(12 steps).

Internal 1.2 volt Level Detector.

Accurate Clock Output For External Use.

TTL Compatible.

*PID# 614903LF — Digital IC Chip TL851CD — 16 pin SOIC
(SMT) package

*PID# 614904LF — Digital IC Chip TL851CN — 16 pin N
(thru-hole) package

*RoHS Compliant

The TL851 is an economical digital I°L ranging control integrated circuit designed for use with the SensComp TL852 sonar
ranging receiver integrated circuit. The TL851 is designed for distance measurement from 6 inches to 35 feet. The device
has an internal oscillator that uses a low-cost external ceramic resonator. With a simple interface and a 420 kHz ceramic
resonator, the device will drive a 50 kHz electrostatic transducer.

The device cycle begins when initiate (INIT) is taken to the high logic level. There must be at least 5 ms from initial power
up (Vcc) to the first initiate signal in order for all the device internal latches to reset and for the ceramic resonator controlled
oscillator to stabilize. The device will transmit a burst of 16 pulses each time INIT is taken high.

The oscillator output (OSC) is enabled by INIT. The oscillator frequency is the ceramic resonator frequency divided by 8.5
for the first 16 cycles (during transmit) and then the oscillator frequency changes to the ceramic resonator frequency
divided by 4.5 for the remainder of the device cycle.

When used with an external 420 kHz ceramic resonator, the device internal blanking disables the receive input (REC) for
2.38 ms after initiate to exclude false receive inputs that may be caused by transducer ringing. The internal blanking
feature also eliminates echoes from objects closer than 1.3 ft. from the transducer. If it is necessary to detect objects
closer than 1.3 feet then the internal blanking may be shortened by taking the blanking inhibit (BINH) high, enabling the
receive input. The blanking input (BLNK) may be used to disable the receive input and reset ECHO to a low logic level
at any time during the device cycle for selective echo exclusion or for a multiple-echo mode of operation.

The device provides a synchronous 4-bit gain control output (12 steps) designed to control the gain of the TL852 sonar
ranging receiver integrated circuit. The digital gain control waveforms are shown on page 4, with the nominal transition
times from INIT listed in the Gain Control Output Table on page 3. The threshold of the internal receive level detector is

1.2 volts. The TL851 operates over a supply voltage range of 4.5 volts to 6.8 volts (+5 volts DC nominal voltage) and is

characterized for operation from 0°C to 40°C.
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Digital IC Chip TL851

Absolute Maximum Ratings over Operating Free-Air Temperature Range

Voltage at any pin with respect t0 ground ...........ccueeieiiiiii e 0.5t0 +7.0 VDC
Voltage at any pin With r€@SPECE L0 V...t eeeee s seeseee oo 7.0to +0.5VDC
Continuous power dissipation at (or below) 25° C free-air temperature (see note)........................ 1150 mwW
Operating free-air temMpPerature raNge..........coouieiiiiiaiie et e e aeeens 0°Cto70°C
Storage temperature raNQE .........c.eei it s s -65° Cto 150° C
Lead temperature 1.6 mrn (1/16 inch) from case for 10 SeCONdS..........ccceeiieiiiiiiiiiii e 260° C

Note: For operation above 25° C, derate linearly at the rate of 9.2 mW/C

Recommended Operating Conditions

MIN MAX UNIT
Supply Voltage, Vcc 45 6.8 \%
High-level Input Voltage, Vi BLNK, BINH, INIT 21 \Y
Low-level Input Voltage, ViL BLNK, BINH, INIT 0.6 \Y,
ECHO and OSC Output Voltage 6.8 \Y,
Delay Time, Power Up to INIT High 5 ms
Operating Free-air Temperature 0 70 °C

Electrical Characteristics over Recommended Ranges of Supply Voltage and Operating
Free-Air Temperature (typical values at Vcc = 5VDC and Ta= 25° C)

PARAMETER TEST COND. MIN TYP MAX UNIT
Input Current BLNK, BINH, INIT Vi=21V 1 mA
High-level Output Current, lon |ECHO, OSC, GC* Von = 5.5V 100 pA
Low-level Output Voltage, VoL, |[ECHO, OSC, GC* lor=1.6 mA 04 \%
On-state Output Current XMIT output Vo=1V -140 mA
Internal Blanking Interval 2.38t ms
Frequency During 16-pulse OSC output 49.4t kHz
Transmit Period XMIT output 49.4% kHz
Frequency After 16-pulse OSC output 93.3t kHz
Transmit Period XMIT output 0 kHz
Supply Current, Icc During transmit period 260 mA
After transmit period 55 mA

T These typical values apply for a 420 kHz ceramic resonator

Pinout Description

Pin Name | Description Pin Name | Description
1 Vce Positive Supply 16 BLNK | Blanking
2 XMIT Transmit 15 BINH | Blanking Inhibit
3 GND Circuit Ground 14 INIT Ranging Initiate
4 GCD MSB Digital Gain Control 13 FIL Ve Filter
5 GCA LSB Digital Gain Control 12 XTAL1 | Crystal Input
6 GCB Digital Gain Control 11 XTAL2 | Crystal Input
7 GCC Digital Gain Control 10 OSC | Oscillator Clock Output
8 REC Receive Input (analog level) 9 ECHO | Echo Detected (digital level)
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Digital IC Chip TL851

N PACKAGE
(TOP VIEW)
SOIC PACKAGE
Top View
Veell 1 -~ 16[] BLNK ( ‘:} )
XMIT{ 2 15 ] BINH Vee 1 16| ]BLNK
GND[]3  14]JINIT XMIT [} 2 15 [1BINH
GCD[|4  13[JFILT GND L ]3 14L]INIT
GCA[l5s  12[] xTALZ GgD 4 13[FILT
GCB[[6  11[] XTAL1 GCA L15 12[]XTAL2
GCC[ 7 10 ] 0SC GCB 6 11 [ ] XTAL1
REC ECHO GCC |17 10 ]OSC
8 of] REC []8 9 []ecHo
" GAIN CONTROL OUTPUT TABLE
STEP TIME (ms)
NUMBER GCD GCC GCB GCA FROM INITIATE*
0 L L L L 2.38 ms
1 L L L H 5.12ms
2 L L H L 7.87 ms
3 L L H H 10.61 ms
4 L H L L 13.35 ms
5 L H L H 16.09 ms
6 L H H L 18.84 ms
7 I H H H 21.58 ms
8 H L L L 27.07 ms
9 H L L H 32.55 ms
10 H L H L 38.04 ms
11 H L H H INITY
*This is the time to the end of the indicated step and assumes a nominal 420 kHz ceramic resonator.
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FUNCTIONAL BLOCK DIAGRAM

Digital IC Chip TL851
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Example of a Single-Echo-Mode Cycle when used with the TL852 Receiver and 420 kHz

Ceramic Resonator
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SENSCOMP PRODUCT SPECIFICATION SHEET DISCLAIMER NOTICE

Information provided in this document is proprietary to SensComp, Inc. (“SensComp”) and SensComp
reserves the right to make corrections, enhancements, improvements and other changes to its products,
specification sheets and data, and to discontinue any product at any time, without further notice. Buyer should
obtain the latest relevant information before placing an order and should verify that such information is current
and complete. All products are sold subject to SensComp’s terms and conditions of sale in effect at the time
of order acknowledgment.

SensComp disclaims any and all liability for any errors, inaccuracies or incompleteness contained in any
specification sheet or in any other disclosure relating to any product. Information contained herein is strictly for
reference and subject to change without notice. SensComp is not liable for any damages that the reader or
any third person might suffer as a result of the reader ignoring this warning.

SensComp makes no warranty, representation or guarantee regarding the suitability of the products for any
particular purpose. SensComp disclaims (i) any and all liability arising out of the application or use of any
product, (ii) any and all liability, including without limitation special, consequential, or incidental damages, and
(iii) any and all implied warranties, including warranties of fitness for a particular purpose, non-infringement,
and merchantability.

Any performance specs are believed to be reliable but are not verified, and buyer must conduct and complete
all performances and other testing of the products, alone and together, with, or installed in any end-product.
Buyer shall not rely on any data and performance specs pr parameters provided by SensComp.

SensComp assumes no liability for applications assistance or the design of Buyer’s products. Buyer is
responsible to independently determine suitability of any products and to test, verify and validate its products,
designs and applications using SensComp’s products or components. To minimize the risks associated with
Buyer’s products and applications, Buyer should provide adequate design and operation safeguards.

The information provided by SensComp here under is provided “as is, where is” and with all faults, and the
entire risk associated with such information is entirely with buyer. SensComp does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information.

SensComp products have been subject to limited testing and are not authorized for use in aircraft, aviation,

nuclear, medical, or safety-critical applications including, but not limited to, life support, and where a failure of
the SensComp product would reasonably be expected to cause severe personal injury or death.
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