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Características técnicas del ARDUINO UNO 

Arduino es una placa con un microcontrolador de la marca Atmel y con toda la circuitería de 
soporte, que incluye, reguladores de tensión, un puerto USB (En los últimos modelos, aunque el 
original utilizaba un puerto serie) conectado a un módulo adaptador USB-Serie que permite 
programar el microcontrolador desde cualquier PC de manera cómoda y también hacer 
pruebas de comunicación con el propio chip. 

Un arduino dispone de 14 pines que pueden configurarse como entrada o salida y a los que 
puede conectarse cualquier dispositivo que sea capaz de transmitir o recibir señales digitales de 
0 y 5 V. 

También dispone de entradas y salidas analógicas. Mediante las entradas analógicas 
podemos obtener datos de sensores en forma de variaciones continuas de un voltaje. Las salidas 
analógicas suelen utilizarse para enviar señales de control en forma de señales PWM. 

Arduino UNO es la última versión de la placa, existen dos variantes, la Arduino UNO 
convencional y la Arduino UNO SMD. La única diferencia entre ambas es el tipo de 
microcontrolador que montan. 

 La primera es un microcontrolador Atmega en formato DIP. 

 Y la segunda dispone de un microcontrolador en formato SMD.  

Nosotros nos decantaremos por la primera porque nos permite programar el chip sobre la propia 
placa y después integrarlo en otros montajes. 

 

Arduino UNO con microcontrolador en formato DIP 

 

Arduino UNO con microcontrolador en formato SMD 

Entradas y salidas: 

Cada uno de los 14 pines digitales se puede usar como entrada o como salida. Funcionan a 5V, 
cada pin puede suministrar hasta 40 mA. La intensidad máxima de entrada también es de 40 mA. 

Cada uno de los pines digitales dispone de una resistencia de pull-up interna de entre 20KΩ y 
50 KΩ que está desconectada, salvo que nosotros indiquemos lo contrario. 

Arduino también dispone de 6 pines de entrada analógicos que trasladan las señales a un 
conversor analógico/digital de 10 bits. 
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Pines especiales de entrada y salida: 

 RX y TX: Se usan para transmisiones serie de señales TTL. 

 Interrupciones externas: Los pines 2 y 3 están configurados para generar una 
interrupción en el atmega. Las interrupciones pueden dispararse cuando se encuentra un 
valor bajo en estas entradas y con flancos de subida o bajada de la entrada. 

 PWM: Arduino dispone de 6 salidas destinadas a la generación de señales PWM de hasta 
8 bits. 

 SPI: Los pines 10, 11, 12 y 13 pueden utilizarse para llevar a cabo comunicaciones SPI, que 
permiten trasladar información full dúplex en un entorno Maestro/Esclavo. 

 I2C: Permite establecer comunicaciones a través de un bus I2C. El bus I2C es un producto 
de Phillips para interconexión de sistemas embebidos. Actualmente se puede encontrar 
una gran diversidad de dispositivos que utilizan esta interfaz, desde pantallas LCD, 
memorias EEPROM, sensores... 

Alimentación de un Arduino 

Puede alimentarse directamente a través del propio cable USB o mediante una fuente de 
alimentación externa, como puede ser un pequeño transformador o, por ejemplo una pila de 9V. 
Los límites están entre los 6 y los 12 V. Como única restricción hay que saber que si la placa se 
alimenta con menos de 7V, la salida del regulador de tensión a 5V puede dar menos que este 
voltaje y si sobrepasamos los 12V, probablemente dañaremos la placa. 

La alimentación puede conectarse mediante un conector de 2,1mm con el positivo en el centro 
o directamente a los pines Vin y GND marcados sobre la placa. 

Hay que tener en cuenta que podemos medir el voltaje presente en el jack directamente desde 
Vin. En el caso de que el Arduino esté siendo alimentado mediante el cable USB, ese voltaje no 
podrá monitorizarse desde aquí. 

Resumen de características Técnicas 

Microcontrolador Atmega328 

Voltaje de operación 5V 

Voltaje de entrada (Recomendado) 7 – 12V 

Voltaje de entrada (Límite) 6 – 20V 

Pines para entrada- salida digital. 14 (6 pueden usarse como salida de PWM) 

Pines de entrada analógica. 6 

Corriente continua por pin IO 40 mA 

Corriente continua en el pin 3.3V 50 mA 

Memoria Flash 32 KB (0,5 KB ocupados por el bootloader) 

SRAM 2 KB 

EEPROM 1 KB 

Frecuencia de reloj 16 MHz 
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Reference Designs ARE PROVIDED "AS IS" AND "WITH ALL FAULTS". Arduino DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,

Arduino may make changes to specifications and product descriptions at any time, without notice. The Customer must not

REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined." Arduino reserves
these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.
The product information on the Web Site or Materials is subject to change without notice. Do not finalize a design with this information. 
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www.tru-test.com

Tru-TeST WB MIlk MeTerS
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www.tru-test.com

Meter body inlet and outlet area  �

optimised to reduce vacuum 

restriction

50 kg (110 lb) or 33 kg (73 lb) large  �

capacity flasks

scalloped flasks to maximize print life �

Flask foot allows for rapid removal  �

by operator and will stand on a flat 

surface

Goat version of Meter available,  �

capacity 10 kg (22 lb)

Low maintenance �

ICAR approved �

Two flasks for fast milk sampling   �

and measurement. 

Meter body inlet and outlet area  �

optimised to reduce vacuum 

restriction

Option of 50 kg (110 lb) or 33 kg   �

(73 lb) large capacity flask

Cleans in place during wash cycle �

Multiple bracket options �

Goat version of Meter available,  �

capacity 10 kg (22 lb)

Low maintenance �

ICAR approved �

samples for individual animals can  �

be taken easily via the valve at the 

base of the flask. stir first and then 

sample.

wB Hi / Pull-Out
The removable two flask system 

on the WB HI Milk Meter lets the 

farmer continue milking without any 

interruptions, as milk yield recording 

and sampling can be done while the 

next cow is being milked. 

The WB HI is ideal for stanchion or 

tie stall barns but can be used in all 

parlour types.

A
c

c
Es

sO
R

iE
s

WB HI / Pull-Out  
with Hanger Bracket

WB Ezi-Test with 
Dovetail Bracket

super-clamp Bracket
stainless steel �

Portable �

Rigid fixing �

One-handed operation �

dovetail Bracket
Rigid mounting �

Parlour use �

Fit and forget �

Unique retention clip �

Hanger Hook / 
Hanger Bracket

stainless steel �

Two sizes �

Portable �
Hanger 
Bracket

Hanger
Hook

wB Ezi-test
The WB Ezi-Test Milk Meter is a 

compact, clean in place Meter with 

a built in sampling valve. This is a 

general purpose Meter, suitable for 

use by herd recording technicians  

and farmers.
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Meter body inlet and outlet area  �

optimised to reduce vacuum 

restriction

Flask capacity 31 kg (68 lb) �

Cleans in place during wash cycle �

Low maintenance �

suitable for goats, capacity   �

5.5 kg (12 lb)

samples for individual animals can be  �

taken via the valve.

wB Mini-test
The WB Mini-Test Meter is designed 

for farmers to use when spot-checking 

animals and for prediction of feed 

requirements.

WB Auto sampler with 
super-Clamp Bracket

WB Mini-Test with  
Dovetail Bracket

Meter body inlet and outlet area  �

optimised to reduce vacuum 

restriction

Option of 50 kg (110 lb) or 33 kg   �

(73 lb) large capacity flask

Cleans in place during wash cycle �

Multiple bracket options  �

No stirring or mixing of samples  �

required, improves sample taking 

consistency

standard vial can be fitted to sampler �

Low maintenance �

ICAR approved �

Automated sampling and emptying  �

for fast milking parlours.

wB Auto sampler
The WB Auto sampler Milk Meter 

is designed for use with a patented 

automatic empty / sampling feature 

which means no time consuming 

stirring is required for sample taking. 

This Milk Meter is ideal for larger 

parlour installations where time 

is critical or in applications where 

farmers take their own samples.

ICAR Approved

Hanger Hook / 
Hanger Bracket

stainless steel �

Two sizes �

Portable �
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Better for higher milk flow rates
Tru-Test WB Milk Meters have 33% greater inlet and 

outlet area when compared to older Meter models.

Faster milking times��

Fewer delays on herd test day��

Less stress on cows and employees.��

Better for low vacuum systems
Tru-Test WB Milk Meters easily pass ISO 5707.

Reduced need to increase vacuum on herd test day��

Reduced risk of mastitis from fluctuating or  ��

high vacuum.

Better for high milk yields
Tru-Test WB Milk Meters are made with high capacity 

flasks up to 50 kg (110 lb).

Capacity to deal with very high yielding cows now and in ��

the future.

www.tru-test.com
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Old Tru-Test Milk Meter              Tru-Test WB Milk Meter

12.6 mm   124 mm2 14.5 mm  165 mm2

11.3 mm  100 mm2 14.1 mm  156 mm2

Teat end vacuum drop (kPa)  at 8 lpm air admission

1 2 3 4 5 6 0 

	 ISO Standard
	  PASS	 Fail 

Tru-Test WB Milk Meter

Old Tru-Test Milk Meter

OTHER Milk Meter

New Zealand

PO Box 51078, Pakuranga

Manukau, 2140.  

Tel: +649 574 8888 

AustraliA 

9 Clyve Avenue, Mentone

Melbourne, VIC 3194. 

Tel: +614 1932 3110

USA

104 North Angelo, Roby 

Texas 79543. 

Freephone: 1 800 988 5013

Tel: +1 940 389 4149
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     Factores de conversión: inch =         ; pounds =           = 
25.4 453.6 0.4536
mm g Kg

electroPIlotos de vacío de 2 vías

ELECTROPILOTOS DE 2 VÍAS
 Art. 

A Caudal máx Grado de vacío Tiempos de reacción  Ø Sección de  B E H I Peso
     mbar abs   mseg   paso   
  Ø m3/h mín  máx energ.  desenerg. orificio mm2  g

07 02 20 g3/8” 8 1000 0.5 22 10 10 78.5 85 98 35 79 384

07 03 20 g1/2” 10 1000 0.5 28 10 12 113.0 85 98 35 79 372

Nota: la bobina y el conector no forman parte del electropiloto, por lo tanto se adquieren por separado (Ver accesorios para electroválvulas).

P = Bomba
A = Aplicación

Conector

Bobina 
eléctrica

P = Bomba
A = Aplicación

Conector

Bobina 
eléctrica

P = Bomba
A = Aplicación

Conector

Bobina 
eléctrica

8



Di
bu

jo
s 

3D
 d

is
po

ni
bl

es
 e

n 
la

 p
ág

in
a 

w
w

w
.v

uo
to

te
cn

ic
a.

ne
t

  Factores de conversión: inch =         ; pounds =          = g Kg
25.4 453.6 0.4536
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ELECTROPILOTOS DE 2 VÍAS
 Art. 

A Caudal máx Grado de vacío Tiempos de reacción Ø Sección de  B E H I Peso
     mbar abs   mseg   paso   
  Ø m3/h mín  máx energ.  desenerg. orificio mm2  g

07 01 20 g1/4” 4 1000 0.5 15 8 6 28.3 73 86 25 67 244

Nota: la bobina y el conector no forman parte del electropiloto, por lo tanto se adquieren por separado (Ver accesorios para electroválvulas).

electroPIlotos de vacío de 2 vías

P = Bomba
A = Aplicación

Conector

Bobina 
eléctrica

P = BombaP = BombaP = Bomba
A = AplicaciónA = Aplicación

P = Bomba
A = Aplicación

Conector

Bobina 
eléctrica
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Description
The A1301 and A1302 are continuous-time, ratiometric, linear 
Hall-effect sensor ICs. They are optimized to accurately provide 
a voltage output that is proportional to an applied magnetic 
field. These devices have a quiescent output voltage that is 
50% of the supply voltage. Two output sensitivity options 
are provided: 2.5 mV/G typical for the A1301, and 1.3 mV/G 
typical for the A1302. 
The Hall-effect integrated circuit included in each device 
includes a Hall circuit, a linear amplifier, and a CMOS Class A 
output structure. Integrating the Hall circuit and the amplifier 
on a single chip minimizes many of the problems normally 
associated with low voltage level analog signals.
High precision in output levels is obtained by internal gain 
and offset trim adjustments made at end-of-line during the 
manufacturing process.
These features make the  A1301 and A1302 ideal for use in 
position sensing systems, for both linear target motion and 
rotational target motion. They are well-suited for industrial 
applications over extended temperature ranges, from –40°C 
to 125°C.
Two device package types are available: LH, a 3-pin SOT23W 
type for surface mount, and UA, a 3-pin ultramini SIP for 
through-hole mount. They are lead (Pb) free (suffix, –T) with 
100% matte tin plated leadframes.

A1301-DS, Rev. 13

Features and Benefits
▪ Low-noise output
▪ Fast power-on time
▪ Ratiometric rail-to-rail output
▪ 4.5 to 6.0 V operation
▪ Solid-state reliability
▪ Factory-programmed at end-of-line for optimum 

performance
▪ Robust ESD performance 

Continuous-Time Ratiometric Linear Hall Effect Sensor ICs 

Functional Block Diagram

Not to scale

Packages: 3 pin SOT23W (suffix LH), and 
3 pin SIP (suffix UA)

A1301 and A1302

Amp
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VOUT
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Selection Guide
Part Number Packing1 Package Ambient, TA Sensitivity (Typical)

A1301ELHLT-T2 7-in. tape and reel, 3000 pieces/reel Surface Mount
–40ºC to 85ºC

2.5 mV/G
A1301EUA-T Bulk, 500 pieces/bag SIP
A1301KLHLT-T 7-in. tape and reel, 3000 pieces/reel Surface Mount

–40ºC to 125ºC
A1301KUA-T Bulk, 500 pieces/bag SIP
A1302ELHLT-T 7-in. tape and reel, 3000 pieces/reel Surface Mount

–40ºC to 85ºC
1.3 mV/G

A1302EUA-T3 Bulk, 500 pieces/bag SIP
A1302KLHLT-T 7-in. tape and reel, 3000 pieces/reel Surface Mount

–40ºC to 125ºC
A1302KUA-T Bulk, 500 pieces/bag SIP

1Contact Allegro for additional packing options.
2Variant is in production but has been determined to be LAST TIME BUY. This classification indicates that the variant is obsolete and 
notice has been given. Sale of the variant is currently restricted to existing customer applications. The variant should not be purchased for 
new design applications because of obsolescence in the near future. Samples are no longer available. Status date change May 4, 2009. 
Deadline for receipt of LAST TIME BUY orders is November 4, 2009.
3Variant is in production but has been determined to be NOT FOR NEW DESIGN. This classification indicates that sale of the variant is 
currently restricted to existing customer applications. The variant should not be purchased for new design applications because obsoles-
cence in the near future is probable. Samples are no longer available. Status change: May 4, 2009.

Absolute Maximum Ratings
Characteristic Symbol Notes Rating Units

Supply Voltage VCC 8 V

Output Voltage VOUT 8 V

Reverse Supply Voltage VRCC –0.1 V

Reverse Supply Voltage VRCC –0.1 V

Output Sink Current IOUT 10 mA

Operating Ambient Temperature TA
Range E –40 to 85 ºC

Range K –40 to 125 ºC

Maximum Junction Temperature TJ(max) 165 ºC

Storage Temperature Tstg –65 to 170 ºC
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Terminal List

Symbol Number DescriptionPackage LH Package UA
VCC 1 1 Connects power supply to chip

VOUT 2 3 Output from circuit
GND 3 2 Ground

Package LH Package UA

Pin-out Drawings

2 3121

3
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

DEVICE CHARACTERISTICS over operating temperature range, TA, and VCC = 5 V, unless otherwise noted
Characteristic Symbol Test Conditions Min. Typ. Max. Units

Electrical Characteristics
Supply Voltage VCC Running,  TJ < 165°C 4.5 – 6 V
Supply Current ICC Output open – – 11 mA

Output Voltage
VOUT(High) ISOURCE = –1 mA, Sens = nominal 4.65 4.7 – V
VOUT(Low) ISINK = 1 mA, Sens = nominal – 0.2 0.25 V

Output Bandwidth BW – 20 – kHz

Power-On Time tPO
VCC(min) to 0.95 VOUT; B = ±1400 G; 
Slew rate = 4.5 V/μs to 4.5 V/100 ns – 3 5 μs

Output Resistance ROUT ISINK ≤ 1 mA, ISOURCE  ≥ –1 mA – 2 5 Ω

Wide Band Output Noise, rms VOUTN
External output low pass filter ≤ 10 kHz;
Sens = nominal – 150 – μV

Ratiometry
Quiescent Output Voltage Error 
with respect to ∆VCC

1 ΔVOUTQ(V) TA =  25°C – – ±3.0 %

Magnetic Sensitivity Error with 
respect to ∆VCC

2 ΔSens(V) TA =  25°C – – ±3.0 %

Output
Linearity Lin TA =  25°C – – ±2.5 %
Symmetry Sym TA =  25°C – – ±3.0 %
Magnetic Characteristics
Quiescent Output Voltage VOUTQ B = 0 G; TA =  25°C 2.4 2.5 2.6 V
Quiescent Output Voltage over 
Operating Temperature Range VOUTQ(TA) B = 0 G 2.2 – 2.8 V

Magnetic Sensitivity Sens
A1301; TA =  25°C 2.0 2.5 3.0 mV/G
A1302; TA =  25°C 1.0 1.3 1.6 mV/G

Magnetic Sensitivity  over 
Operating Temperature Range Sens(TA)

A1301 1.8 – 3.2 mV/G
A1302 0.85 – 1.75 mV/G

1Refer to equation (4) in Ratiometric section on page 4.
2Refer to equation (5) in Ratiometric section on page 4.
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Characteristic Definitions

Quiescent Output Voltage. In the quiescent state (no sig-
nificant magnetic field: B = 0), the output, VOUTQ, equals one 
half of the supply voltage, VCC, throughout the entire operating 
ranges of VCC and ambient temperature, TA. Due to internal 
component tolerances and thermal considerations, there is a 
tolerance on the quiescent output voltage, ∆VOUTQ, which is 
a function of both ∆VCC and ∆TA. For purposes of specifica-
tion, the quiescent output voltage as a function of temperature, 
∆VOUTQ(∆TA), is defined as:

  

where Sens is in mV/G, and the result is the device equivalent 
accuracy, in gauss (G), applicable over the entire operating tem-
perature range.

Sensitivity.  The presence of a south-polarity (+B) magnetic 
field, perpendicular to the branded face of the device package, 
increases the output voltage, VOUT, in proportion to the magnetic 
field applied, from VOUTQ  toward the VCC rail. Conversely, the 
application of a north polarity (–B) magnetic field, in the same 
orientation, proportionally decreases the output voltage from its 
quiescent value. This proportionality is specified as the magnetic 
sensitivity of the device and is defined as:

  

The stability of the device magnetic sensitivity as a function of 
ambient temperature, ∆ Sens (∆TA) (%) is defined as:

Ratiometric.  The A1301 and A1302 feature a ratiometric 
output. This means that the quiescent voltage output, VOUTQ, 
and the magnetic sensitivity, Sens, are proportional to the supply 
voltage, VCC.  

The ratiometric change (%) in the quiescent voltage output is 
defined as:

and the ratiometric change (%) in sensitivity is defined as:

 

Linearity and Symmetry.  The on-chip output stage is 
designed to provide linear output at a supply voltage of 5 V.  
Although the application of very high magnetic fields does not 
damage these devices, it does force their output into a nonlinear 
region. Linearity in percent is measured and defined as:

 

and output symmetry as:

ΔVOUTQ(ΔΤΑ)
Sens(25ºC)

VOUTQ(ΤΑ) VOUTQ(25ºC) –

= (1)

2B

VOUT(–B) VOUT(+B)
Sens

 –
=

ΔSens(ΔΤΑ)
Sens(ΤΑ) Sens(25ºC)

Sens(25ºC)

 –
= × 100%

(2)

(3)

VCC 5 V

VOUTQ(VCC) VOUTQ(5V)
ΔVOUTQ(ΔV) = × 100% (4)

VCC 5 V
= × 100%ΔSens(ΔV)

Sens(VCC) Sens(5V) (5)

= × 100%Lin+
2 (VOUT(+B½) – VVOUTQ )

  –VOUT(+B) VOUTQ
(6)

= × 100%Lin–
2(VOUT(–B½)  – VOUTQ)

  –VOUT(–B) VOUTQ
(7)

  –
= × 100%Sym

VOUT(+B)

VOUTQ – VOUT(–B)

VOUTQ (8)
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Typical Characteristics
(30 pieces, 3 fabrication lots)

Continued on the next page...
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Typical Characteristics, continued
(30 pieces, 3 fabrication lots)

 1301 Device VOUTQ vs. Supply Voltage
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Package LH, 3-Pin; (SOT-23W)

0.55 REF

Gauge Plane
Seating Plane

0.25 BSC

0.95 BSC

0.95

1.00 

0.70 
2.40

21

A Active Area Depth, 0.28 mm REF
B

C

C

B

Reference land pattern layout
 All pads a minimum of 0.20 mm from all adjacent pads; adjust as necessary 
to meet application process requirements and PCB layout tolerances
Branding scale and appearance at supplier discretion

A

PCB Layout Reference View

Standard Branding Reference View
1

Branded Face

 N = Last two digits of device part number
 T = Temperature code

NNT

2.90 +0.10
–0.20

4° +4°
–0°

8X 10° REF

0.180+0.020
–0.053

0.05 +0.10
–0.05

0.25 MIN

1.91 +0.19
–0.06

2.98 +0.12
–0.08

1.00 ±0.13

0.40 ±0.10

For Reference Only; not for tooling use (reference dwg. 802840)
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions 
Exact case and lead configuration at supplier discretion within limits shown

D Hall element, not to scale

D

D

D1.49 

0.96 

3
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Package UA, 3-Pin SIP
Matrix Leadframe

2 31

1.27 NOM

1.02 
MAX

0.51
REF

45°

C

45°

0.79 REF

B

E

E

E

2X10°

2.04

1.44

Gate and tie bar burr area
A

B

C

Dambar removal protrusion (6X)

A

D

D

E
Branding scale and appearance at supplier discretion

Hall element, not to scale

Active Area Depth, 0.50 mm  REF

For Reference Only; not for tooling use (reference DWG-9013)
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions 
Exact case and lead configuration at supplier discretion within limits shown

Standard Branding Reference View

NNT

1

Mold Ejector
Pin Indent

Branded 
Face

 = Supplier emblem
 N = Last two digits of device part number
 T = Temperature code

4.09 +0.08
–0.05

0.41 +0.03
–0.06

3.02 +0.08
–0.05

0.43 +0.05
–0.07

14.99 ±0.25

1.52 ±0.05

Please note that there are changes to the existing UA package drawing pending.  
Please contact the Allegro Marketing department for additional information.
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Continuous-Time Ratiometric 
Linear Hall Effect Sensor ICs 

A1301 and 
A1302 

Copyright ©2005-2009, Allegro MicroSystems, Inc.
The products described herein are manufactured under one or more of the following U.S. patents: 5,045,920; 5,264,783; 5,442,283; 5,389,889; 

5,581,179; 5,517,112; 5,619,137; 5,621,319; 5,650,719; 5,686,894; 5,694,038; 5,729,130; 5,917,320; and other patents pending.
Allegro MicroSystems, Inc. reserves the right to make, from time to time, such de par tures from the detail spec i fi ca tions as may be required to per-

mit improvements in the per for mance, reliability, or manufacturability of its products.  Before placing an order, the user is cautioned to verify that the 
information being relied upon is current.  

Allegro’s products are not to be used in life support devices or systems, if a failure of an Allegro product can reasonably be expected to cause the 
failure of that life support device or system, or to affect the safety or effectiveness of that device or system.

The in for ma tion in clud ed herein is believed to be ac cu rate and reliable.  How ev er, Allegro MicroSystems, Inc. assumes no re spon si bil i ty for its use; 
nor for any in fringe ment of patents or other rights of third parties which may result from its use.

For the latest version of this document, visit our website:

www.allegromicro.com

Package UA, 3-Pin SIP
Conventional Leadframe

2 31

1.27 NOM

2.16 
MAX

0.51
REF

45°

C

45°

0.79 REF

B

E

E

E
2.04

1.44

Gate burr area

A

B
C

Dambar removal protrusion (6X)

A

D

E

D

Branding scale and appearance at supplier discretion

Hall element, not to scale

Active Area Depth, 0.50 mm  REF

For Reference Only; not for tooling use (reference DWG-9049)
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions 
Exact case and lead configuration at supplier discretion within limits shown

Standard Branding Reference View

 = Supplier emblem
 N = Last two digits of device part number
 T = Temperature code

NNT

1

Mold Ejector
Pin Indent

Branded 
Face

4.09 +0.08
–0.05

0.41 +0.03
–0.06

3.02 +0.08
–0.05

0.43 +0.05
–0.07

15.75 ±0.51

1.52 ±0.05
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Publication Order Number:

MC14051B/D

MC14051B, MC14052B,
MC14053B

Analog
Multiplexers/Demultiplexers

The MC14051B, MC14052B, and MC14053B analog multiplexers

are digitally–controlled analog switches. The MC14051B effectively

implements an SP8T solid state switch, the MC14052B a DP4T, and

the MC14053B a Triple SPDT. All three devices feature low ON

impedance and very low OFF leakage current. Control of analog

signals up to the complete supply voltage range can be achieved.

• Triple Diode Protection on Control Inputs

• Switch Function is Break Before Make

• Supply Voltage Range = 3.0 Vdc to 18 Vdc

• Analog Voltage Range (VDD – VEE) = 3.0 to 18 V 

Note: VEE must be � VSS

• Linearized Transfer Characteristics

• Low–noise – 12 nV/√Cycle, f ≥ 1.0 kHz Typical

• Pin–for–Pin Replacement for CD4051, CD4052, and CD4053

• For 4PDT Switch, See MC14551B

• For Lower RON, Use the HC4051, HC4052, or HC4053 High–Speed

CMOS Devices

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Value Unit

VDD DC Supply Voltage (Referenced
to VEE, VSS ≥ VEE)

–0.5 to +18.0 V

Vin, Vout Input or Output Voltage Range
(DC or Transient) (Referen–
ced to VSS for Control Inputs
and VEE for Switch I/O)

–0.5 to VDD + 0.5 V

Iin Input Current (DC or Transient)
per Control Pin

±10 mA

ISW Switch Through Current ±25 mA

PD Power Dissipation,
per Package (Note 2.)

500 mW

TA Ambient Temperature Range –55 to +125 °C

Tstg Storage Temperature Range –65 to +150 °C

TL Lead Temperature
(8–Second Soldering)

260 °C

1. Maximum Ratings are those values beyond which damage to the device
may occur.

2. Temperature Derating:
Plastic “P and D/DW” Packages: – 7.0 mW/�C From 65�C To 125�C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high–impedance circuit. For proper operation, Vin and Vout should be constrained
to the range VSS � (Vin or Vout) � VDD.

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,
either VSS, VEE or VDD). Unused outputs must be left open.

http://onsemi.com

xx = Specific Device Code
A = Assembly Location
WL, L = Wafer Lot
YY, Y = Year
WW, W = Work Week

MARKING

DIAGRAMS

1

16

PDIP–16

P SUFFIX

CASE 648

MC140xxBCP
AWLYYWW

SOIC–16

D SUFFIX

CASE 751B

1

16

140xxB
AWLYWW

SOEIAJ–16

F SUFFIX

CASE 966

1

16

MC140xxB
ALYW

TSSOP–16

DT SUFFIX

CASE 948F

14
0xxB
ALYW

1

16

See detailed ordering and shipping information in the package

dimensions section on page 12 of this data sheet.

ORDERING INFORMATION

20



MC14051B, MC14052B, MC14053B

MC14051B

8–Channel Analog

Multiplexer/Demultiplexer

MC14052B

Dual 4–Channel Analog

Multiplexer/Demultiplexer

MC14053B

Triple 2–Channel Analog

Multiplexer/Demultiplexer

VDD = PIN 16

VSS = PIN 8

VEE = PIN 7

Note: Control Inputs referenced to VSS, Analog Inputs and Outputs reference to VEE. VEE must be ≤ VSS.

INHIBIT

A

B
C

X0

X1

X2

X3
X4

X5

X6

X7

X

4

2

5

1
12

15

14

13

9
10

11

6

CONTROLS

SWITCHES

IN/OUT

COMMON

OUT/IN

3

4

2

5
1

11

15

14

12
9

10

6

CONTROLS

SWITCHES

IN/OUT

13

3

COMMONS

OUT/IN

X

Y

VDD = PIN 16

VSS = PIN 8

VEE = PIN 7

3

5
1

2

13

12

9
10

11

6

CONTROLS

SWITCHES

IN/OUT

14

15

4

X

Y

Z

COMMONS

OUT/IN

VDD = PIN 16

VSS = PIN 8

VEE = PIN 7

INHIBIT

A

B
X0

X1

X2

X3

Y0

Y1

Y2
Y3

INHIBIT

A

B
C

X0

Y0

Y1
Z0

Z1

X1

PIN ASSIGMENT

MC14051B MC14052B MC14053B

13

14

15

16

9

10

11

125

4

3

2

1

8

7

6

X3

X0

X1

X2

VDD

C

B

A

X7

X

X6

X4

VSS

VEE

INH

X5

13

14

15

16

9

10

11

125

4

3

2

1

8

7

6

X0

X

X1

X2

VDD

B

A

X3

Y3

Y

Y2

Y0

VSS

VEE

INH

Y1

13

14

15

16

9

10

11

125

4

3

2

1

8

7

6

X0

X1

X

Y

VDD

C

B

A

Z

Z1

Y0

Y1

VSS

VEE

INH

Z0
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MC14051B, MC14052B, MC14053B

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

ELECTRICAL CHARACTERISTICS

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

ÎÎÎÎ
ÎÎÎÎ

ÎÎ
ÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ

– 55�C ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

25�C ÎÎÎÎÎ
ÎÎÎÎÎ

125�C ÎÎ
ÎÎÎÎÎÎÎÎÎÎ

ÎÎÎÎÎÎÎÎ
Characteristic ÎÎÎÎ

ÎÎÎÎ
SymbolÎÎ

ÎÎ
VDDÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Test Conditions ÎÎÎ
ÎÎÎ

MinÎÎÎ
ÎÎÎ

MaxÎÎ
ÎÎ

MinÎÎÎÎ
ÎÎÎÎ

Typ (3.)ÎÎÎ
ÎÎÎ

MaxÎÎÎ
ÎÎÎ

MinÎÎÎ
ÎÎÎ

Max ÎÎ
ÎÎ

Unit

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

SUPPLY REQUIREMENTS (Voltages Referenced to VEE)

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Power Supply Voltage
Range

ÎÎÎÎ
ÎÎÎÎ

VDD ÎÎ
ÎÎ

—ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

VDD – 3.0 ≥ VSS ≥ VEEÎÎÎ
ÎÎÎ

3.0ÎÎÎ
ÎÎÎ

18 ÎÎ
ÎÎ

3.0ÎÎÎÎ
ÎÎÎÎ

— ÎÎÎ
ÎÎÎ

18ÎÎÎ
ÎÎÎ

3.0ÎÎÎ
ÎÎÎ

18 ÎÎ
ÎÎ

V

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Quiescent Current Per
Package

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

IDD

ÎÎ
ÎÎ
ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Control Inputs:
Vin = VSS or VDD,

Switch I/O: VEE � VI/O

� VDD, and ∆Vswitch

� 500 mV (4.)

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

5.0
10
20

ÎÎ
ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

0.005
0.010
0.015

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

5.0
10
20

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

150
300
600

ÎÎ
ÎÎ
ÎÎ
ÎÎ
ÎÎ

µA

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Total Supply Current
(Dynamic Plus
Quiescent, Per Package

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

ID(AV)
ÎÎ
ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

TA = 25�C only (The
channel component,
(Vin – Vout)/Ron, is
not included.)

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

(0.07 µA/kHz) f + IDD

Typical (0.20 µA/kHz) f + IDD

(0.36 µA/kHz) f + IDD

ÎÎ
ÎÎ
ÎÎ
ÎÎ

µA

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

CONTROL INPUTS — INHIBIT, A, B, C (Voltages Referenced to VSS)

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Low–Level Input VoltageÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

VIL ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Ron = per spec,
Ioff = per spec

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

1.5
3.0
4.0

ÎÎ
ÎÎ
ÎÎ

—
—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

2.25
4.50
6.75

ÎÎÎ
ÎÎÎ
ÎÎÎ

1.5
3.0
4.0

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

1.5
3.0
4.0

ÎÎ
ÎÎ
ÎÎ

V

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

High–Level Input Voltage
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

VIH
ÎÎ
ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Ron = per spec,
Ioff = per spec

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

3.5
7.0
11

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎ
ÎÎ
ÎÎ
ÎÎ

3.5
7.0
11

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

2.75
5.50
8.25

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

3.5
7.0
11

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎ
ÎÎ
ÎÎ
ÎÎ

V

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Input Leakage Current ÎÎÎÎ
ÎÎÎÎ

Iin ÎÎ
ÎÎ

15ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Vin = 0 or VDD ÎÎÎ
ÎÎÎ

—ÎÎÎ
ÎÎÎ

± 0.1ÎÎ
ÎÎ

—ÎÎÎÎ
ÎÎÎÎ

±0.00001ÎÎÎ
ÎÎÎ

± 0.1ÎÎÎ
ÎÎÎ

— ÎÎÎ
ÎÎÎ

1.0 ÎÎ
ÎÎ

µA

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Input Capacitance ÎÎÎÎ
ÎÎÎÎ

Cin ÎÎ
ÎÎ

—ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

ÎÎÎ
ÎÎÎ

—ÎÎÎ
ÎÎÎ

— ÎÎ
ÎÎ

—ÎÎÎÎ
ÎÎÎÎ

5.0 ÎÎÎ
ÎÎÎ

7.5ÎÎÎ
ÎÎÎ

— ÎÎÎ
ÎÎÎ

— ÎÎ
ÎÎ

pF

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎSWITCHES IN/OUT AND COMMONS OUT/IN — X, Y, Z (Voltages Referenced to VEE)ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Recommended
Peak–to–Peak Voltage
Into or Out of the Switch

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

VI/O

ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Channel On or Off
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

0
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

VDD

ÎÎ
ÎÎ
ÎÎ
ÎÎ

0
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

—
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

VDD

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

0
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

VDD

ÎÎ
ÎÎ
ÎÎ
ÎÎ

VPP

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Recommended Static or
Dynamic Voltage Across
the Switch (4.) (Figure 5)

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

∆Vswitch ÎÎ
ÎÎ
ÎÎ

—ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Channel On ÎÎÎ
ÎÎÎ
ÎÎÎ

0ÎÎÎ
ÎÎÎ
ÎÎÎ

600ÎÎ
ÎÎ
ÎÎ

0ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

— ÎÎÎ
ÎÎÎ
ÎÎÎ

600ÎÎÎ
ÎÎÎ
ÎÎÎ

0 ÎÎÎ
ÎÎÎ
ÎÎÎ

300 ÎÎ
ÎÎ
ÎÎ

mV

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Output Offset Voltage ÎÎÎÎ
ÎÎÎÎ

VOO
ÎÎ
ÎÎ

—ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Vin = 0 V, No Load ÎÎÎ
ÎÎÎ

—ÎÎÎ
ÎÎÎ

— ÎÎ
ÎÎ

—ÎÎÎÎ
ÎÎÎÎ

10 ÎÎÎ
ÎÎÎ

—ÎÎÎ
ÎÎÎ

— ÎÎÎ
ÎÎÎ

— ÎÎ
ÎÎ

µV

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

ON Resistance ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

Ron
ÎÎ
ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

∆Vswitch � 500 mV (4.)

Vin = VIL or VIH

(Control), and Vin =
0 to VDD (Switch)

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

800
400
220

ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

250
120
80

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

1050
500
280

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

1200
520
300

ÎÎ
ÎÎ
ÎÎ
ÎÎ

Ω

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

∆ON Resistance Between
Any Two Channels in the
Same Package

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

∆Ron
ÎÎ
ÎÎ
ÎÎ

5.0
10
15

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

70
50
45

ÎÎ
ÎÎ
ÎÎ

—
—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

25
10
10

ÎÎÎ
ÎÎÎ
ÎÎÎ

70
50
45

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

135
95
65

ÎÎ
ÎÎ
ÎÎ

Ω

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Off–Channel Leakage
Current (Figure 10)

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

Ioff

ÎÎ
ÎÎ
ÎÎ
ÎÎ

15
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Vin = VIL or VIH

(Control) Channel to
Channel or Any One
Channel

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

± 100
ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

± 0.05
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

± 100
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

±1000
ÎÎ
ÎÎ
ÎÎ
ÎÎ

nA

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Capacitance, Switch I/O
ÎÎÎÎ
ÎÎÎÎ

CI/O

ÎÎ
ÎÎ

—
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Inhibit = VDD

ÎÎÎ
ÎÎÎ

—
ÎÎÎ
ÎÎÎ

—
ÎÎ
ÎÎ

—
ÎÎÎÎ
ÎÎÎÎ

10
ÎÎÎ
ÎÎÎ

—
ÎÎÎ
ÎÎÎ

—
ÎÎÎ
ÎÎÎ

—
ÎÎ
ÎÎ

pF
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Capacitance, Common O/I
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

CO/I

ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Inhibit = VDD

(MC14051B)
(MC14052B)
(MC14053B)

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎ
ÎÎ
ÎÎ
ÎÎ

—
—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

60
32
17

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—
—

ÎÎ
ÎÎ
ÎÎ
ÎÎ

pF

ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎ

Capacitance, Feedthrough
(Channel Off)

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

CI/O
ÎÎ
ÎÎ
ÎÎ

—
—

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Pins Not Adjacent
Pins Adjacent

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—

ÎÎ
ÎÎ
ÎÎ

—
—

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

0.15
0.47

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—

ÎÎÎ
ÎÎÎ
ÎÎÎ

—
—

ÎÎ
ÎÎ
ÎÎ

pF

3. Data labeled “Typ” is not to be used for design purposes, but is intended as an indication of the IC’s potential performance.
4. For voltage drops across the switch (∆Vswitch) > 600 mV ( > 300 mV at high temperature), excessive VDD current may be drawn, i.e. the

current out of the switch may contain both VDD and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.)
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MC14051B, MC14052B, MC14053B

h
tt

p
:/

/o
n

s
e
m

i.
c
o

m
4

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

ELECTRICAL CHARACTERISTICS (5.) (CL = 50 pF, TA = 25�C) (VEE � VSS unless otherwise indicated)

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎCharacteristic

ÎÎÎÎÎ
ÎÎÎÎÎSymbol

ÎÎÎÎÎ
ÎÎÎÎÎ

VDD – VEE

Vdc
ÎÎÎÎÎ
ÎÎÎÎÎ

Typ (6.)

All Types
ÎÎÎÎÎ
ÎÎÎÎÎMax

ÎÎÎ
ÎÎÎUnitÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Propagation Delay Times (Figure 6)
Switch Input to Switch Output (RL = 10 kΩ)

MC14051
tPLH, tPHL = (0.17 ns/pF) CL + 26.5 ns
tPLH, tPHL = (0.08 ns/pF) CL + 11 ns
tPLH, tPHL = (0.06 ns/pF) CL + 9.0 ns

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

tPLH, tPHL
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

35
15
12

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

90
40
30

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14052
tPLH, tPHL = (0.17 ns/pF) CL + 21.5 ns
tPLH, tPHL = (0.08 ns/pF) CL + 8.0 ns
tPLH, tPHL = (0.06 ns/pF) CL + 7.0 ns

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

30
12
10

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

75
30
25

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14053
tPLH, tPHL = (0.17 ns/pF) CL + 16.5 ns
tPLH, tPHL = (0.08 ns/pF) CL + 4.0 ns
tPLH, tPHL = (0.06 ns/pF) CL + 3.0 ns

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

25
8.0
6.0

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

65
20
15

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Inhibit to Output (RL = 10 kΩ, VEE = VSS)
Output “1” or “0” to High Impedance, or
High Impedance to “1” or “0” Level

MC14051B

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

tPHZ, tPLZ,
tPZH, tPZL

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

350
170
140

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

700
340
280

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14052B ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

300
155
125

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

600
310
250

ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14053B
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

275
140
110

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

550
280
220

ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Control Input to Output (RL = 10 kΩ, VEE = VSS)
MC14051B

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

tPLH, tPHL

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

360
160
120

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

720
320
240

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14052B
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

325
130
90

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

650
260
180

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

MC14053B
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

5.0
10
15

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

300
120
80

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

600
240
160

ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

ns

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Second Harmonic Distortion
(RL = 10KΩ, f = 1 kHz) Vin = 5 VPP

ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎÎÎ
ÎÎÎÎÎ

10 ÎÎÎÎÎ
ÎÎÎÎÎ

0.07 ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎ
ÎÎÎ

%

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Bandwidth (Figure 7)
(RL = 1 kΩ, Vin = 1/2 (VDD–VEE) p–p, CL = 50pF
20 Log (Vout/Vin) = – 3 dB)

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

BW
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

10
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

17
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

—
ÎÎÎ
ÎÎÎ
ÎÎÎ

MHz

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Off Channel Feedthrough Attenuation (Figure 7)
RL = 1KΩ, Vin = 1/2 (VDD – VEE) p–p
fin = 4.5 MHz — MC14051B
fin = 30 MHz — MC14052B
fin = 55 MHz — MC14053B

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

—
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

10
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

– 50
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

—
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ
ÎÎÎ

dB

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Channel Separation (Figure 8)
(RL = 1 kΩ, Vin = 1/2 (VDD–VEE) p–p,
fin = 3.0 MHz

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

10 ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

– 50 ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎ
ÎÎÎ
ÎÎÎ

dB

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

Crosstalk, Control Input to Common O/I (Figure 9)
(R1 = 1 kΩ, RL = 10 kΩ
Control tTLH = tTHL = 20 ns, Inhibit = VSS)

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

10 ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

75 ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

— ÎÎÎ
ÎÎÎ
ÎÎÎ

mV

5. The formulas given are for the typical characteristics only at 25�C.
6. Data labelled “Typ” is not lo be used for design purposes but In intended as an indication of the IC’s potential performance.
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Figure 1. Switch Circuit Schematic

IN/OUT

LEVEL

CONVERTED

CONTROL

VDD

VEE

VDD VDD
VDD

OUT/IN

VEE

IN/OUT OUT/IN

CONTROL

TRUTH TABLE

Control Inputs

Select ON Switches

Inhibit C* B A MC14051B MC14052B MC14053B

0 0 0 0 X0 Y0 X0 Z0 Y0 X0

0 0 0 1 X1 Y1 X1 Z0 Y0 X1

0 0 1 0 X2 Y2 X2 Z0 Y1 X0

0 0 1 1 X3 Y3 X3 Z0 Y1 X1

0 1 0 0 X4 Z1 Y0 X0

0 1 0 1 X5 Z1 Y0 X1

0 1 1 0 X6 Z1 Y1 X0

0 1 1 1 X7 Z1 Y1 X1

1 x x x None None None

*Not applicable for MC14052
x = Don’t Care

Figure 3. MC14052B Functional Diagram Figure 4. MC14053B Functional Diagram

16 VDD

8 VSS 7 VEE

13�X
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DECODER WITH

INHIBIT
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CONVERTER
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4��Z

INH��6
A�11
B�10
C��9

X0�12

X1�13
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Y1��1

Z0��5

Z1��3

Figure 2. MC14051B Functional Diagram

INH��6
A�11
B�10
C��9
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X3�12
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16 VDD

3�X
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INHIBIT

LEVEL
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MC14051B, MC14052B, MC14053B

TEST CIRCUITS

Figure 5. ∆V Across Switch Figure 6. Propagation Delay Times,

Control and Inhibit to Output

Figure 7. Bandwidth and Off–Channel

Feedthrough Attenuation

Figure 8. Channel Separation

(Adjacent Channels Used For Setup)

Figure 9. Crosstalk, Control Input to

Common O/I

Figure 10. Off Channel Leakage

CONTROL

SECTION

OF IC

SOURCE

V

ON SWITCH

PULSE

GENERATOR

INH

A

B
C

RL CL

Vout

VDD VEE VEE VDD

INH

A
B

C

VSS

Vin

RL CL = 50 pF

Vout

VDD - VEE

2

INH

A
B

C

OFF

ON

RL

RL CL = 50 pF

Vout

Vin
VDD - VEE

2

INH

A
B

C

R1

RL CL = 50 pF

Vout

CONTROL

SECTION

OF IC

OFF CHANNEL UNDER TEST

OTHER

CHANNEL(S)

COMMON

VDD

VEE

VEE

VDD

VEE

VDD

NOTE: See also Figures 7 and 8 in the MC14016B
data sheet.

A, B, and C inputs used to turn ON
or OFF
the switch under test.

LOAD
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MC14051B, MC14052B, MC14053B

Figure 11. Channel Resistance (RON) Test Circuit
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VEE = VSS

10 k

VDD

KEITHLEY 160

DIGITAL

MULTIMETER

1 kΩ
RANGE X-Y

PLOTTER

TYPICAL RESISTANCE CHARACTERISTICS

Figure 12. VDD = 7.5 V, VEE = – 7.5 V Figure 13. VDD = 5.0 V, VEE = – 5.0 V
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Figure 14. VDD = 2.5 V, VEE = – 2.5 V
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Figure 15. Comparison at 25°C, VDD = –�VEE
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MC14051B, MC14052B, MC14053B

APPLICATIONS INFORMATION

Figure A illustrates use of the on–chip level converter

detailed in Figures 2, 3, and 4. The 0–to–5 V Digital Control

signal is used to directly control a 9 Vp–p analog signal.

The digital control logic levels are determined by VDD

and VSS. The VDD voltage is the logic high voltage; the VSS

voltage is logic low. For the example, VDD = + 5 V = logic

high at the control inputs; VSS = GND = 0 V = logic low.

The maximum analog signal level is determined by VDD

and VEE. The VDD voltage determines the maximum

recommended peak above VSS. The VEE voltage

determines the maximum swing below VSS. For the

example, VDD – VSS = 5 V maximum swing above VSS;

VSS – VEE = 5 V maximum swing below VSS. The example

shows a ± 4.5 V signal which allows a 1/2 volt margin at each

peak. If voltage transients above VDD and/or below VEE are

anticipated on the analog channels, external diodes (Dx) are

recommended as shown in Figure B. These diodes should be

small signal types able to absorb the maximum anticipated

current surges during clipping.

The absolute maximum potential difference between

VDD and VEE is 18.0 V. Most parameters are specified up to

15 V which is the recommended maximum difference

between VDD and VEE.

Balanced supplies are not required. However, VSS must

be greater than or equal to VEE. For example, VDD = + 10

V, VSS = + 5 V, and VEE – 3 V is acceptable. See the Table

below.

Figure A. Application Example

+5 V -5 V

VDD VSS VEE

9 Vp-p

ANALOG SIGNAL

0-TO-5 V DIGITAL

CONTROL SIGNALS

SWITCH

I/O

INHIBIT,

A, B, C

COMMON

O/I

9 Vp-p

ANALOG SIGNAL

+4.5 V

–4.5 V

GND

+5 V

EXTERNAL

CMOS

DIGITAL

CIRCUITRY

MC14051B

MC14052B

MC14053B

Figure B. External Germanium or Schottky Clipping Diodes

VDD VDD

VEE VEE

DX DX

DX DX

ANALOG

I/O

COMMON

O/I

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎ

POSSIBLE SUPPLY CONNECTIONS
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

VDD

In Volts

ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ
ÎÎÎÎÎ

VSS

In Volts

ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ
ÎÎÎÎ

VEE

In Volts

ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

Control Inputs

Logic High/Logic Low

In Volts

ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

Maximum Analog Signal Range

In Volts

ÎÎÎÎ
ÎÎÎÎ

+ 8 ÎÎÎÎÎ
ÎÎÎÎÎ

0 ÎÎÎÎ
ÎÎÎÎ

– 8 ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

+ 8/0 ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

+ 8 to – 8 = 16 Vp–p

ÎÎÎÎ
ÎÎÎÎ

+ 5 ÎÎÎÎÎ
ÎÎÎÎÎ

0 ÎÎÎÎ
ÎÎÎÎ

– 12 ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

+ 5/0 ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

+ 5 to – 12 = 17 Vp–p

ÎÎÎÎ
ÎÎÎÎ

+ 5 ÎÎÎÎÎ
ÎÎÎÎÎ

0 ÎÎÎÎ
ÎÎÎÎ

0 ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

+ 5/0 ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

+ 5 to 0 = 5 Vp–p

ÎÎÎÎ
ÎÎÎÎ

+ 5 ÎÎÎÎÎ
ÎÎÎÎÎ

0 ÎÎÎÎ
ÎÎÎÎ

– 5 ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

+ 5/0 ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

+ 5 to – 5 = 10 Vp–p

ÎÎÎÎ
ÎÎÎÎ

+ 10ÎÎÎÎÎ
ÎÎÎÎÎ

+ 5 ÎÎÎÎ
ÎÎÎÎ

– 5 ÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎ

+ 10/ + 5 ÎÎÎÎÎÎÎÎÎ
ÎÎÎÎÎÎÎÎÎ

+ 10 to – 5 = 15 Vp–p
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PACKAGE DIMENSIONS

PDIP–16
P SUFFIX

PLASTIC DIP PACKAGE
CASE 648–08

ISSUE R

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.

–A–

B

F
C

S

H
G

D

J

L

M

16  PL

SEATING

1 8

916

K

PLANE
–T–

MAM0.25 (0.010) T

DIM MIN MAX MIN MAX

MILLIMETERSINCHES

A 0.740 0.770 18.80 19.55

B 0.250 0.270 6.35 6.85

C 0.145 0.175 3.69 4.44

D 0.015 0.021 0.39 0.53

F 0.040 0.70 1.02 1.77

G 0.100 BSC 2.54 BSC

H 0.050 BSC 1.27 BSC

J 0.008 0.015 0.21 0.38

K 0.110 0.130 2.80 3.30

L 0.295 0.305 7.50 7.74

M 0  10  0  10  

S 0.020 0.040 0.51 1.01
����

SOIC–16
D SUFFIX

PLASTIC SOIC PACKAGE
CASE 751B–05

ISSUE J

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

1 8

16 9

SEATING
PLANE

F

JM

R X 45�

G

8 PLP–B–

–A–

M0.25 (0.010) B S

–T–

D

K

C

16 PL

SBM0.25 (0.010) A ST

DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 9.80 10.00 0.386 0.393

B 3.80 4.00 0.150 0.157

C 1.35 1.75 0.054 0.068

D 0.35 0.49 0.014 0.019

F 0.40 1.25 0.016 0.049

G 1.27 BSC 0.050 BSC

J 0.19 0.25 0.008 0.009

K 0.10 0.25 0.004 0.009

M 0  7  0  7  

P 5.80 6.20 0.229 0.244

R 0.25 0.50 0.010 0.019

� � � �
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PACKAGE DIMENSIONS

TSSOP–16
DT SUFFIX

PLASTIC TSSOP PACKAGE
CASE 948F–01

ISSUE O

ÇÇÇ
ÇÇÇ

DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 4.90 5.10 0.193 0.200

B 4.30 4.50 0.169 0.177

C --- 1.20 --- 0.047

D 0.05 0.15 0.002 0.006

F 0.50 0.75 0.020 0.030

G 0.65 BSC 0.026 BSC

H 0.18 0.28 0.007 0.011

J 0.09 0.20 0.004 0.008

J1 0.09 0.16 0.004 0.006

K 0.19 0.30 0.007 0.012

K1 0.19 0.25 0.007 0.010

L 6.40 BSC 0.252 BSC

M 0   8   0   8   

NOTES:
��1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
��2. CONTROLLING DIMENSION: MILLIMETER.
��3. DIMENSION A DOES NOT INCLUDE MOLD

FLASH.  PROTRUSIONS OR GATE BURRS.  MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

��4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

��5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

��6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

��7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

� � � �

SECTION N–N

SEATING

PLANE

IDENT.

PIN 1

1 8

16 9

DETAIL E

J

J1

B

C

D

A

K

K1

H
G

ÉÉÉ
ÉÉÉ

DETAIL E

F

M

L

2X L/2

–U–

SU0.15 (0.006) T

SU0.15 (0.006) T

SUM0.10 (0.004) V ST

0.10 (0.004)

–T–

–V–

–W–

0.25 (0.010)

16X     REFK

N

N
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PACKAGE DIMENSIONS

HE

A1

DIM MIN MAX MIN MAX

INCHES

--- 2.05 --- 0.081

MILLIMETERS

0.05 0.20 0.002 0.008

0.35 0.50 0.014 0.020

0.18 0.27 0.007 0.011

9.90 10.50 0.390 0.413

5.10 5.45 0.201 0.215

1.27 BSC 0.050 BSC

7.40 8.20 0.291 0.323

0.50 0.85 0.020 0.033

1.10 1.50 0.043 0.059

0   

0.70 0.90 0.028 0.035

--- 0.78 --- 0.031

A1

HE

Q1

LE

� 10 � 0   � 10 �

LE

Q1

�

NOTES:
��1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
��2. CONTROLLING DIMENSION: MILLIMETER.
��3. DIMENSIONS D AND E DO NOT INCLUDE

MOLD FLASH OR PROTRUSIONS AND ARE
MEASURED AT THE PARTING LINE. MOLD FLASH
OR PROTRUSIONS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

��4. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

��5. THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE  LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

M

L

DETAIL P

VIEW P

c
A

b

e

M0.13 (0.005) 0.10 (0.004)

1

16 9

8

D
Z

E

A

b

c

D

E

e

L

M

Z

SOEIAJ–16
F SUFFIX

PLASTIC EIAJ SOIC PACKAGE
CASE 966–01

ISSUE O
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http://onsemi.com
12

ORDERING & SHIPPING INFORMATION:

Device Package Shipping

MC14051BCP PDIP–16 2000 Units per Box

MC14051BD SOIC–16 48 Units per Rail

MC14051BDR2 SOIC–16 2500 Units / Tape & Reel

MC14051BDT TSSOP–16 96 Units per Rail

MC14051BDTEL TSSOP–16 2000 Units / Tape & Reel

MC14051BDTR2 TSSOP–16 2500 Units / Tape & Reel

MC14051BF SOEIAJ–16 See Note 7.

MC14051BFEL SOEIAJ–16 See Note 7.

MC14052BCP PDIP–16 2000 Units per Box

MC14052BD SOIC–16 48 Units per Rail

MC14052BDR2 SOIC–16 2500 Units / Tape & Reel

MC14052BDT TSSOP–16 96 Units per Rail

MC14052BDTR2 TSSOP–16 2500 Units / Tape & Reel

MC14052BF SOEIAJ–16 See Note 7.

MC14052BFEL SOEIAJ–16 See Note 7.

ORDERING & SHIPPING INFORMATION:

MC14053BCP PDIP–16 2000 Units per Box

MC14053BD SOIC–16 48 Units per Rail

MC14053BDR2 SOIC–16 2500 Units / Tape & Reel

MC14053BDT TSSOP–16 96 Units per Rail

MC14053BDTEL TSSOP–16 2000 Units / Tape & Reel

MC14053BDTR2 TSSOP–16 2500 Units / Tape & Reel

MC14053BF SOEIAJ–16 See Note 7.

MC14053BFEL SOEIAJ–16 See Note 7.

7. For ordering information on the EIAJ version of the SOIC
packages, please contact your local ON Semiconductor rep-
resentative.

ON Semiconductor and           are trademarks of Semiconductor Components Industries, LLC (SCILLC).  SCILLC reserves the right to make changes
without further notice to any products herein.  SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages.  “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts.  SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
death may occur.  Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that SCILLC was negligent regarding the design or manufacture of the part.  SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

CENTRAL/SOUTH AMERICA:
Spanish Phone: 303–308–7143 (Mon–Fri 8:00am to 5:00pm MST)

Email: ONlit–spanish@hibbertco.com

ASIA/PACIFIC: LDC for ON Semiconductor – Asia Support
Phone: 303–675–2121 (Tue–Fri 9:00am to 1:00pm, Hong Kong Time)

Toll Free from Hong Kong & Singapore:
001–800–4422–3781

Email: ONlit–asia@hibbertco.com

JAPAN: ON Semiconductor, Japan Customer Focus Center
4–32–1 Nishi–Gotanda, Shinagawa–ku, Tokyo, Japan 141–0031
Phone: 81–3–5740–2745
Email: r14525@onsemi.com

ON Semiconductor Website:  http://onsemi.com

For additional information, please contact your local
Sales Representative.

MC14051B/D

NORTH AMERICA Literature Fulfillment:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303–675–2175 or 800–344–3860 Toll Free USA/Canada
Fax: 303–675–2176 or 800–344–3867 Toll Free USA/Canada
Email: ONlit@hibbertco.com
Fax Response Line: 303–675–2167 or 800–344–3810 Toll Free USA/Canada

N. American Technical Support: 800–282–9855 Toll Free USA/Canada

EUROPE: LDC for ON Semiconductor – European Support
German Phone: (+1) 303–308–7140 (Mon–Fri 2:30pm to 7:00pm CET)

Email: ONlit–german@hibbertco.com
French Phone: (+1) 303–308–7141 (Mon–Fri 2:00pm to 7:00pm CET)

Email: ONlit–french@hibbertco.com
English Phone: (+1) 303–308–7142 (Mon–Fri 12:00pm to 5:00pm GMT)

Email: ONlit@hibbertco.com

EUROPEAN TOLL–FREE ACCESS*: 00–800–4422–3781
*Available from Germany, France, Italy, UK
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TECTUS PRO series Reader Datasheet  

Description: Industrial LF RFID Multifrequency  Reader/ Writer M30 x 100 mm  

Transponder Types: 
to be selected 
(depends on firmware version) 

134 kHz FDX-B and HDX according to ISO/IEC 11784/785 
125 kHz 64 bits Read Only Unique EM4102, EM4100,  
125 kHz 64 bits Read Write HITAG 1,2,S, Q5, 5567, EM4550, EM4305  

Dimensions / Housing: Diameter 30 mm (M30)   Lenght =100 mm POM + PU housing with thread 

Interface / Connector: RS232 (other on request) M12  

Power Supply:  5 VDC  

Operating Frequency:  134 kHz  / 125 kHz  (Software switchable)  (At room temperature 20° C) 

Operating Temperature: -20°C ... +60°C  

Technical Certificates:    

Other: Electronics production  

Features:                                  - TECTUS TLM-30 Reader Module Core  
                                                  -  Frequency switchable by software command  
                                                     or automatic with TECTUS IDSEND software module 
                                                  
Applications:                           -  Factory & Process Automation, Mechanical Engineering, Machinery Integration  
                                                  -  Industrial identification, Industrial handshake, etc.                 

Part name: TPF-30-M30-RS232  

TPF-30- M30 
Industrial 

LF RFID M30 Reader /Writer 
Multifrequency 

125 kHz / 134 kHz 
FDX-B, HDX, HITAG, 4305...  

ISO/IEC 11784/785 
ISO/IEC 18000-2 
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TECTUS PRO series Reader Datasheet  

Rugged Standard:  IP65   Protected against splashing water and dust 

Accessorry: 
 
RFID TAGs: 
 
 
 

Industrial Cable:     
- length   5 m  (standard)            Optional: - length 10 m or - length 15 m 
 
TECTUS supplies a wide range of different standard and rugged RFID 
transponders including Mount on Metal and customized versions with best 
price + performance ratio.    
 
Please check our web site or send your request to us. 

Reader head 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M12 connector    

TPF-30- M30 
Industrial 

LF RFID M30 Reader /Writer 
Multifrequency 

125 kHz / 134 kHz 
FDX-B, HDX, HITAG, 4305...  

ISO/IEC 11784/785 
ISO/IEC 18000-2 
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13 14

Pin 1 Txd (TTL)
Pin 3 CTS (TTL)
Pin 5 Rxd (TTL)
Pin 7 RTS (TTL)
Pin 9 Button
Pin 11 XSHDN
Pin 13 GND

Pin 2 Txd (RS232)
Pin 4 CTS (RS232)
Pin 6 Rxd (RS232)
Pin 8 RTS(RS232)
Pin 10  A (RS485)
Pin 12  B (RS485)
Pin 14 Vin +5V

ANT Hi

ANT Lo
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IRFZ44

BVDSS  =  60 V

RDS(on)  =  0.024Ω

ID  =  50 A

60

50

35.4

200

±20

857

50

12.6

5.5

126

0.84

- 55  to  +175

300

1.19

--

62.5

--

0.5

--

♦  Avalanche  Rugged  Technology

♦  Rugged  Gate  Oxide  Technology 

♦  Lower  Input  Capacitance

♦  Improved  Gate  Charge

♦  Extended  Safe  Operating  Area

♦  175°C Operating  Temperature

♦  Lower  Leakage  Current: 10µA (Max.)  @  VDS = 60V

♦  Lower  RDS(ON): 0.020Ω (Typ.)

$GYDQFHG 3RZHU 026)(7

Thermal  Resis tance

Junction-to-Case

Case-to-Sink

Junction-to-Ambient

RθJC

RθCS

RθJA

°C/W

Characterist ic Max. UnitsSymbol Typ.

FEATURES

Absolute  Ma xim um  Ratin gs

Drain-to-Source Voltage

Continuous  Drain  Current  (TC=25°C)

Continuous  Drain  Current  (TC=100°C)

Drain  Current-Pulsed                              (1)

Gate-to-Source  Voltage

Single  Pulsed  Avalanche  Energy          (2)

Avalanche  Current                                  (1)

Repetitive  Avalanche  Energy                 (1)

Peak  Diode  Recovery  dv/dt                   (3)

Total  Power  Dissipation  (TC=25°C)

Linear  Derating  Factor

Operating  Junction  and

Storage  Temperature  Range

Maximum  Lead  Temp.  for  Soldering

Purposes,  1/8  from  case  for  5-seconds

Characterist ic Value Uni tsSymbol

IDM

VGS

EAS

IAR

EAR

dv/dt

ID

PD

TJ  , TSTG

TL

A

V

mJ

A

mJ

V/ns

W

W/°C

A

°C

VDSS V

TO-220

1.Gate  2. Drain  3. Source

3
2

1

©1999 Fairchild Semiconductor Corporation

Rev. B
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60

--

2.0

--

--

--

--

--

0.063

--

--

--

--

--

590

220

20

16

68

70

64

12.3

23.6

--

--

4.0

100

-100

10

100

0.024

--

2300

680

255

40

40

140

140

83

--

--

32.6

1770

--

--

--

85

0.24

50

200

1.8

--

--

Notes;
(1)  Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature

(2)  L=0.4mH, IAS=50A, VDD=25V, RG=27Ω, Starting TJ =25°C
(3)  ISD ≤ 50A, di/dt ≤ 350A/µs, VDD ≤ BVDSS , Starting TJ =25°C
(4)  Pulse Test : Pulse Width = 250µs, Duty Cycle ≤ 2%
(5)  Essentially Independent of Operating Temperature

1�&+$11(/

32:(5 026)(7

Elect ric al Characteristic s (TC=25°C unless  otherwise  specified)

Drain-Source  Breakdown  Voltage

Breakdown  Voltage  Temp.  Coeff.

Gate  Threshold  Voltage

Gate-Source  Leakage ,  Forward

Gate-Source  Leakage ,  Reverse

Characteristi cSymbol Max. UnitsTyp.Min. Test   Condi tion

Static  Drain-Source

On-State  Resistance

Forward  Transconductance

Input  Capacitance

Output  Capacitance

Reverse  Transfer  Capacitance

Turn-On  Delay  Time

Rise  Time

Turn-Off  Delay  Time

Fall  Time

Total  Gate  Charge

Gate-Source  Charge

Gate-Drain ( Miller ) Charge

gfs

Ciss

Coss

Crss

td(on)

tr
td(off)

tf
Qg

Qgs

Qgd

    BVDSS 

 ∆BV/∆TJ 

    VGS(th)

RDS(on)

IGSS

IDSS

V

V/°C

V

nA

µA

Ω

Ω

pF

ns

nC

--

--

--

--

--

--

--

--

--

--

--

--

--

VGS=0V,ID=250µA 

ID=250µA      See Fig 7

VDS=5V,ID=250µA

VGS=20V

VGS=-20V

VDS=60V

VDS=48V,TC=150°C 

VGS=10V,ID=25A            (4) 

VDS=30V,ID=25A          (4)

VDD=30V,ID=50A,

RG=9.1Ω
        See Fig 13        (4) (5)

VDS=48V,VGS=10V,

ID=50A

See Fig 6 & Fig 12   (4) (5)

Drain-to-Source  Leakage  Current

VGS=0V,VDS=25V,f =1MHz

           See Fig 5

Sour ce-Drain  Diode  Ratings   and  Characteristics

Continuous  Source  Current

Pulsed-Source  Current               (1)

Diode  Forward  Voltage             (4)

Reverse  Recovery  Time

Reverse  Recovery  Charge

IS
ISM

VSD

trr
Qrr

Characteristi cSymbol Max. Uni tsTyp.Min. Test   Condi tion

--

--

--

--

--

A

V

ns

µC

Integral reverse pn-diode

in the MOSFET

TJ=25°C,IS=50A,VGS=0V

TJ=25°C,IF=50A

diF/dt=100A/µs             (4) 
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10-1 100 101
100

101

102

@ Notes :
  1 . 250  µs Pulse Test
  2 . T C = 25 oC

                     VGS
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Fig 12.  Gate Charge Test Circuit  &  Wavefor m
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Fig 15.  Peak Diode Recovery dv/dt Test Circuit  &  Waveforms
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TRADEMARKS

ACEx™
CoolFET™
CROSSVOLT™
E2CMOSTM

FACT™
FACT Quiet Series™
FAST®

FASTr™
GTO™
HiSeC™

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

ISOPLANAR™
MICROWIRE™
POP™
PowerTrench™
QS™
Quiet Series™
SuperSOT™-3
SuperSOT™-6
SuperSOT™-8
TinyLogic™

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition

Advance Information

Preliminary

No Identification Needed

Obsolete

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Formative or
In Design

First Production

Full Production

Not In Production

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.
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Pulsation Systems
Setting the standard for durable
and consistent pulsation

n Detacher controlled.
n Master controlled.
n Individual.
n Vacuum operated.

GEA Milking & Cooling | WestfaliaSurge   
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The Stimopuls Apex M and Autopuls Apex M connect directly to
the detacher control — operated by the Metatron 21 Premium
and Select, DemaTron 70, DemaTron 60 and 60S, and DeMax
55 and 55S systems. No additional power supplies or control are
required for a simplified installation.

Pulsator shutoff at unit removal — for longer service life.

Settings downloaded from DairyPlan C21 or DairySetup
software — changes are quick and accurate.

Flexible pulsation rates and ratios — adapts easily to
different breeds and milking styles.

Electronic impulse solenoids — provides safe, low voltage
and always-accurate pulses.

Quiet operation — means less noise in the parlor.

Bayonet base — simple ¼ turn removal and attachment.

Filtered air optional — provides longer service life.

Detacher controlled pulsation systems
Electronically efficient diaphragm pulsators 

Stimopuls Apex M
Provides individual pre-milking stimulation as well as the best
milking operator — animals are stimulated individually
depending on milkability and stage of lactation. With
electronic stimulation the milk yield per cow may be increased.
Stimulation is achieved through intensive massaging effect of
the liner.

Advantages of Stimopuls pulsation.

Without Stimulation
With Stimulation

1st Third 2nd Third 3rd Third

Calving
100 200 300 Days

Dry Off

Lb
 M

ilk
/C

ow
 a

nd
 D

ay

KeyMilk Yield

Increased milk yields — pre-milk stimulation may

increase average milk yields over the entire lactation cycle.

Better milk letdown, more effective milk-out — 30 to 60 seconds of stimulation prior to milking releases Oxytocin, the
milk letdown hormone. The maximum effect of Oxytocin lasts only five minutes, so it’s critical to begin milking immediately
after stimulation. Premature attachment of a milking unit without proper stimulation slows the milking process and leaves milk
in the udder at the end of milking. This milk is highest in butterfat content, so you may be missing the most valuable milk at
the end of each milking.

More efficient than manual stimulation — as herd numbers grow and labor costs increase, it becomes increasingly
difficult to provide 30 to 60 seconds of manual stimulation for each cow. You’ll save time and effort with Stimopuls Apex M
because you can put the milking unit on the cow immediately. What’s more, electronic stimulation is consistent no matter who
does the milking and the rate can be customized to each cow.

Autopuls Apex M
Offers state of the art pulsation with flexibility 
of rates and ratios. The Autopuls Apex M has all of the features
mentioned to the left without stimulation capabilities.
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Autopuls Apex P
Stand alone system — can be used with any brand 
of equipment.

24-volt system — safe for cows and operators.

Electronic control resides within each pulsator —
flexible system layout.

Adjustable pulsation rate and ratio — easily
accommodates different breeds and installations.

Electronic impulse solenoids — always provides
accurate pulses.

Filtered air optional — provides longer service life.

Each pulsator functions independently — better
system vacuum stability.

Master controlled diaphragm pulsation systems
Durable and accurate pulsators to fit any milking system

Stand alone pulsator
An efficient way to customize pulsation

Centralpuls Apex Z 
Large capacity — operates up to 16 alternating
pulsators.

Power up to four groups of pulsators — provides 
better vacuum stability.

Adjustable pulsation rate — flexibility for each parlor.

Programmable milk to rest ratio — optimize for fast,
gentle milking.

Operation independent from detachers — use with
any equipment.

Autopuls Apex Z Pulsator 
Operated by the Centralpuls controller — up to 
16 pulsators working in groups of four.

Quiet operation — less noise in the parlor.

Electronic impulse solenoids — safe, low voltage with
always-accurate pulses.

Upgradeable — will wire directly to detachers from 
GEA Farm Technologies (DemaTron, DeMax and Metatron)
for independent operation and pulsator shut-off at 
unit removal.

Filtered air optional — provides longer service life.
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Stand alone pulsation systems
The industry standard for reliability

Operation independent from detachers — use with
any milking unit or detacher.

The direct-acting pulsator is available in permanently
mounted and portable configurations — for flexibility
of barn design and service needs.

Harsh environment plunger kits available — provides
longer service life.

Safe 24-volt operation — means less exposure to stray
voltage. Fused connection cards meet current electrical
standards.

Filtered air optional — provides longer service life.

Heavy duty coils — low operating temperatures and
robust electro-magnetic force provide long life and positive
pulsator action.

Large porting — high air flow volume. More resistant 
to dirt.

Available in alternating and simultaneous versions —
allowing for different milking styles.

Portable units have square bayonet-style nipple —
less movement in stall cock, meaning less wear and better
electrical connection.

Permanent mount direct acting with filtered air connection.

Permanent mount direct acting.

Portable direct acting.
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Installation Guide of Hi-Speed VScom USB Industrial I/O Adapter 
 
The VScom USB Industrial I/O Adapters consist of the following models: 
 
l USB to Single RS-422/485 Adapter       (USB-COMi) 
 
l USB to Single RS-422/485 Adapter 

- with optical isolation and surge protection    (USB-COMi-SI) 
 

l USB to Dual RS-422/485 Adapter       (USB-2COMi) 
 
l USB to Dual RS-422/485 Adapter 

- with optical isolation and surge protection    (USB-2COMi-SI) 
 

l USB to Quad RS-422/485 Adapter       (USB-4COMi) 
 
l USB to Quad RS-422/485 Adapter 

- with optical isolation and surge protection    (USB-4COMi-SI) 
 
 

IntroductionIntroduction  
  
The USB Industrial I/O Adapter is designed to make industrial communication port 
expansion quick and simple. Connecting to a USB port on your computer or USB hub, 
the USB Industrial I/O Adapter instantly adds industrial communication port to your 
system. By taking advantage of the USB bus, the USB Industrial I/O Adapter makes it 
easier than ever to add RS-422 or RS-485 device to your system with easy 
plug-and-play and hot plug features. Adapting the new technology, the industrial I/O 
communication port expansion now takes the new bus with easy and convenient 
connectivity. 
 
Plugging the USB Industrial I/O Adapter to the USB port, the adapter is automatically 
detected and installed. There are no IRQ & COM port conflicts, since the port doesn't 
require any additional IRQ, DMA, memory as resources on the system. The serial port 
functions as native Windows COM port, and is compatible with Windows serial 
communication applications.   
 
The USB Industrial I/O Adapter provides instant connectivity to RS-422/485 
communication device for factory automation equipment, multi-drop data collection 
devices, barcode readers, time clocks, scales , data entry terminals, PC to PC long 
distance communications and serial communication in harsh environments. The 
USB Industrial I/O provides industrial solution for applications requiring single node 
or multi-drop communications over short and long distance. 
 
 
  
  
Optical Isolation & Surge Protection Optical Isolation & Surge Protection   
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Optical isolation and surge protection are available to 3 models : 
 
l USB-COMi-SI  USB to Single RS-422/485 Adapter 
l USB-2COMi-SI USB to Dual RS-422/485 Adapter 
l USB-4COMi-SI USB to Quad RS-422/485 Adapter 
 
Each RS-422/485 port is individually optically isolated with 2000 volt DC optical 
isolation. The optical isolation protects your PC or notebook from spikes and surges 
on the RS-422/485 network, by converting the electrical pulse into an optical signal 
and then changing it back into an electrical pulse. Your computer is well protected, 
since the surges and spikes cannot cross the optical link.  
 
Each RS-422/485 port is individually protected by surge protector to withstand 
electrostatic discharge and power surges up to 25KV ESD. Surge suppression on all 
signals prevent from damages caused by lighting or high voltage. 
 
Power SupplyPower Supply  
  
l The single port versions, USB-COMi & USB-COMi-SI, are powered by the USB port. 

No external power supply is needed. 
 

l The dual & quad port versions require an external power adapter.  
The USB-2COMi, USB-2COMi-SI, USB-4COMi, USB-4COMi-SI are provided with an 
external power adapter in the package. You need to plug the power adapter to the 
power source first before driver installation. 

 
  
Hardware InstallationHardware Installation  
  
Inside the unit, there is a 10 x 2 ( 20 pin ) header block which is jumpered to select the 
mode of operation. You will need to open up the plastics covers and set the jumper 
settings to RS-422 mode or RS-485 mode as per the requirements of your application. 
After the setting of jumpers and connecting power supply to the adapter, you then 
plug the adapter to USB port to start driver installation. The RS-422 & RS-485 Mode 
Block Configuration Settings are listed as follows. 
 
Example jumper block setting ( RS-422 mode ) 
 

 
1

2 4 6 8 10

3 5 7 9

12 14 16 18 20

11 13 15 17 19
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RSRS--422 Mode Block Con422 Mode Block Configurationfiguration  
  
Jumper Function 
1-2 TxD / RxD Termination of 120 Ohm. This jumper should always be 

populated for RS-422. 
3-4 CTS/ RTS Termination of 120 Ohm. This jumper should always be 

populated for RS-422. 
9-10 TxD Driver Always On. As RS-422 is full duplex point to point, the 

transmitter should always be enabled. 
13-14 RxD Always Enabled. As RS-422 is full duplex point to point, the 

receiver should always be enabled. 
17-18 Enable CTS Handshaking. This setting allows the data flow to be 

controlled using CTS/RTS handshaking if required by the 
application. 

 
Note : all other positions = no jumper populated. 
  
 
RSRS--485 Mode Block Configuration485 Mode Block Configuration  
  
Jumper Function 
1-2 TxD / RxD Termination of 120 Ohm. This jumper should only be 

populated at each end of the cable to meet RS-485 termination 
requirements. 

5-6 
7-8 

TxD / RxD Single Pair ( half duplex for RS485 ). Populate both these 
jumpers. 

11-12 Enable TxD Driver only when transmitting. This is required by RS485 
as multiple devices can transmit over the same twisted pair. When a 
RS-485 is not transmitting, it’s transmitter must be turned off to 
allow other devices to communicate over the same wires. 

EITHER 
13-14 
 
 
OR 
15 - 16 
 
 

RxD Always Enabled. In this mode characters transmitted by the 
RS485 device will also be received by the same device. These 
echoed characters are usually stripped out by the application 
software. 
 
Transmit Data Echo Suppression Mode. In this mode characters 
transmitted by the RS485 device will NOT be received by the same 
device. In this mode there is no need for the application software to 
strip out the transmitted data from the received data as it is handled 
by the hardware. 

19-20 CTS Always Enabled. As there is no hardware handshaking in 
RS-485 , CTS should be permanently enabled to allow unrestricted 
flow of data. If handshaking is required for RS-485 it can be done 
using X-On / X-Off handshaking protocol. 

 
Note : all other positions = no jumper populated. 
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Driver InstallationDriver Installation  

Windows 98 / SE/ ME Driver Installation 
1. Plug in the USB connector into the USB port on the Adapter, and connect 

the USB connector on the other end of the cable to the host USB port in 
your computer. 

2. The connection brings up a "Building Driver Information Database" 
followed by the Add New Hardware Wizard. 

3. The "Add New Hardware Wizard" searches for the new drivers for USB 
Serial Adapter. Click "Next". 

4. Select "Search for the best driver for your device" and click "Next". 
5. Select "Specify a location" and click "Next". In the "Copy Manufacturer's 

file from", type "D:\Win98\USB_Driver\USB-COM" where "D" is the 
location of your CD-ROM. 

6. Windows driver file searches for the device "USB-COM Serial Adapter" 
7. Click "Next" to continue. 
8. Windows has finished installing the software. Click "Finish" to complete 

installation. 
 
Note: The "Add New Hardware Wizard" will appear again if you are installing        USB 
Multiple Serial Ports Version, e.g. USB-2COM/i or USB-4COM/i. You need to repeat 
the installation procedures one more time for Dual- port version, and three more 
times for Quad-port version. 
 
Check InstallationCheck Installation  

You can now verify the installation has completely successfully by looking under 
Device Manager of the System Properties screen. (Go there by Start-Setting-Control 
Panel-System-Device Manager). 
The device should have installed as a "USB Serial Port (COMx)" attached to "USB 
High Speed Serial Converter". 
 
Change COM Port Properties & COM Port NumberChange COM Port Properties & COM Port Number  

This feature is particularly useful for programs, such as HyperTerminal, which only  
work with COM1 through COM4. Please ensure that you do not change the COM Port 
Number already in use. 
 
To change the virtual COM port properties: 
l Select the "USB Serial Port" 
l Click "Properties". 
l Select "Port Setting" 
l Select "Advanced" 
l Click the drop down arrow on COM Port Number and scroll to the required COM 

port.  
l Select "OK".  
l Return to the Device Manager Screen. You will see that the USB Serial Port 

installation has been changed to the new COM Port Number. 

49



 

 

Windows 2000 Driver Installation 
 
 
You need to have administrator privileges to install any new drivers under Windows 
2000. To install the driver or update the configuration please log onto Windows 2000 
as "Administrator" or ask your system administrator to install the USB I/O adapter 
and driver. 
 
Please proceed with the following steps to install the driver: 
 

1. Plug in the USB connector into the USB port on the Adapter, and connect the 
USB connector on the other end of the cable to the host USB port in your 
computer. 

2. The connection brings up "Found New Hardware Wizard". 
3. Click "Next". 
4. Select "Search for the best driver for my device", and click "Next". 
5. Select "Specify a location" and click "Next". In the "Copy Manufacturer's file 

from", type "D:\Win2000\USB_Driver\USB-COM" where "D" is the location of 
your CD-ROM. 

6. Windows driver file searches for the device "USB-COM Serial Adapter" 
7. Click "Next" to continue. 
8. Windows has finished installing the software. Click "Finish" to complete the 

first part of installation. 
9. The "Found New Hardware Wizard" appears again, and will complete the 

installation for the device "USB Serial Port". 
10. Repeat step (4) to (8) to complete installation. 
 

Note: The "Found New Hardware Wizard" will appear again if you are installing 
USB Multiple Serial Ports Version, e.g. USB-2COM/i or USB-4COM/i. You need to 
repeat the installation procedures one more time for Dual- port version, and three 
more times for Quad-port version.  
 

Check InstallationCheck Installation  
  

You can now verify the installation has completely successfully by looking under 
Device Manager of the System Properties screen. (Go there by Start-Setting-Control 
Panel-System Properties-Hardware-Device Manager-Select View-Device by 
connection). 
 
The device should have installed as a "USB Serial Port (COMx)" attached to "USB 
High Speed Serial Converter".  
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Change COM Port Properties & COM Port Change COM Port Properties & COM Port NumberNumber  
  
This feature is particularly useful for programs, such as HyperTerminal, which only  
work with COM1 through COM4. Please ensure that you do not change the COM Port 
Number already in use. 
 
To change the virtual COM port properties: 
l Select the "USB Serial Port" 
l Click "Properties". 
l Select "Port Setting" 
l Select "Advanced" 
l Click the drop down arrow on COM Port Number and scroll to the required COM 

port.  
l Select "OK".  
l Return to the Device Manager Screen. You will see that the USB Serial Port 

installation has been changed to the new COM Port Number.  
 
Uninstalling Windows 9x DriversUninstalling Windows 9x Drivers  
  
To uninstall the Windows 9x drivers : 
l Insert the provided CD-ROM 
l Double click “My Computer” 
l Select “D:\”, where “D” is the location of your CD-ROM 
l Double click “Win98” or “WinME” 
l Double click “USB_Drivers” 
l Double click “USB-COM” 
l Double click “ Ftdiunin” 
l Select “OK” to delete the drivers. 
l Select “Finish”. 
l Reboot the computer to complete the driver uninstall. 
 
Uninstalling Windows 2000 DriversUninstalling Windows 2000 Drivers  
  
To uninstall the Windows 2000 drivers : 
l Insert the provided CD-ROM 
l Double click “My Computer” 
l Select “D:\”, where “D” is the location of your CD-ROM 
l Double click “Win2000” 
l Double click “USB_Drivers” 
l Double click “USB-COM” 
l Double click “ Ftdiun2K” 
l Select “OK” to delete the drivers. 
l Select “Finish”. 
l Reboot the computer to complete the driver uninstall. 
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Signal PinSignal Pin--outs of DBouts of DB--9 Male9 Male  
  

Pin 1 TxD- (A) 
Pin 2 TxD+(B) 
Pin 3 RxD+(B) 
Pin 4 RxD-(A) 
Pin 5 GND 
Pin 6 RTS- (A) 
Pin 7 RTS+(B) 
Pin 8 CTS+(B) 
Pin 9 CTS- (A) 

 
 
RSRS--422 Signal Wiring422 Signal Wiring 
 
 
l PoiPointnt--toto--Point 4 Wire Full DuplexPoint 4 Wire Full Duplex 

 
 
 
 
 
 
 
 
 
 

l RSRS--422 with Handshaking422 with Handshaking 
  

 
 
 
 
 
 
 

2 TxD+(B) RxD+ (B)
RxD- (A)
TxD+(B)
TxD- (A)
GND

USB-COMi RS-422 Device

1 TxD- (A)
3 RxD+ (B)

RxD- (A)
5 GND
7 RTS+(B) CTS+(B)
6 RTS- (A) CTS- (A)
8 CTS+(B) RTS+(B)
9 CTS- (A) RTS- (A)

4

2 TxD+(B) RxD+ (B)
RxD- (A)
TxD+(B)
TxD- (A)
GND

USB-COMi RS-422 Device

1 TxD- (A)
3 RxD+ (B)

RxD- (A)
5 GND
4
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RSRS--485 Signal Pin485 Signal Pin--outs of DBouts of DB--9 Male9 Male  
  

Pin 1 Data- (A) 
Pin 2 Data+(B) 
Pin 5 GND    

 
 

RSRS--485 Signal Wiring485 Signal Wiring  
  

l Multidrop RSMultidrop RS--485 2485 2--Wire HalfWire Half--duplexduplex 
 

All brand names and trademarks are the property of their respective owners. 

RS-485 Device
Data+(B)
Data- (A)
GND
  |
  |
  |
  |
  |

 RS-485 Device x
Data+(B)

 Data- (A)
GND

USB-COMi
2 Data+(B)
1 Data- (A)
5      GND

53



SN75176A
DIFFERENTIAL BUS TRANSCEIVER

 

 

SLLS100A – JUNE 1984 – REVISED MAY 1995

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

� Bidirectional T ransceiver

� Meets or Exceeds the Requirements of
ANSI Standards EIA/TIA-422-B and ITU
Recommendation V .11

� Designed for Multipoint T ransmission on
Long Bus Lines in Noisy Environments

� 3-State Driver and Receiver Outputs

� Individual Driver and Receiver Enables

� Wide Positive and Negative Input /Output
Bus Voltage Ranges

� Driver Output Capability . . . ± 60 mA Max

� Thermal-Shutdown Protection

� Driver Positive- and Negative-Current
Limiting

� Receiver Input Impedance . . . 1 2 kΩ Min

� Receiver Input Sensitivit y . . . ± 200 mV

� Receiver Input Hysteresis . . . 5 0 mV Typ

� Operates From Single 5-V Supply

� Low Power Requirements
     

description

The SN75176A differential bus transceiver is a monolithic integrated circuit designed for bidirectional data
communication on multipoint bus-transmission lines. It is designed for balanced transmission lines and meets
ANSI Standard EIA/TIA-422-B and ITU Recommendation V.11.

The SN75176A combines a 3-state differential line driver and a differential input line receiver, both of which
operate from a single 5-V power supply. The driver and receiver have active-high and active-low enables,
respectively, that can be externally connected together to function as a direction control. The driver differential
outputs and the receiver differential inputs are connected internally to form differential input/output (I/O) bus
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or VCC = 0. These
ports feature wide positive and negative common-mode voltage ranges making the device suitable for party-line
applications.

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input
impedance of 12 kΩ, an input sensitivity of ±200 mV, and a typical input hysteresis of 50 mV.

The SN75176A can be used in transmission-line applications employing the SN75172 and SN75174 quadruple
differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN75176A is characterized for operation from 0°C to 70°C.

Copyright   1995, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

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.

1

2

3

4

8

7

6

5

R
RE
DE

D

VCC
B
A
GND

D OR P PACKAGE
(TOP VIEW)
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Function  Tables

DRIVER

INPUT ENABLE OUTPUTS

D DE A B

H H H L

L H L H

X L Z Z

RECEIVER

DIFFERENTIAL INPUTS ENABLE OUTPUT
A – B RE R

VID ≥ 0.2 V L H

–0.2 V < VID < 0.2 V L ?

VID ≤ –0.2 V L L

X H Z

Open L ?

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off)

logic symbol †

RE
DE

1

1

2

B

A
7

6

EN2
EN1

R

D

1

4

2

3

† This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

logic diagram (positiv e logic)

DE

RE

R

6

7

3

1

2

B

A
Bus

D
4
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schematics  of inputs and outputs

Output

85 Ω
NOM

TYPICAL OF RECEIVER OUTPUT

Input/Output
Port

960 Ω
NOM

16.8 kΩ
NOM

TYPICAL OF A AND B I/O PORTS

Enable inputs: R (eq) = 8 kΩ NOM

Driver input: R (eq) = 3 kΩ NOM

R(eq)

VCC

EQUIVALENT OF EACH INPUT

VCC

Input

960 Ω
NOM

VCC

GND

R(eq) = equivalent resistor

absolute  maximum ratings over operating free-air temperature range (unless otherwise noted) †

Supply voltage, VCC (see Note 1) 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Voltage range at any bus terminal –10 V to 15 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Enable input voltage, VI 5.5 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Continuous total power dissipation See Dissipation Rating Table. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating free-air temperature range, TA 0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature range, Tstg – 65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE
TA ≤ 25°C DERATING FACTOR TA = 70�C TA = 105�C

PACKAGE A
POWER RATING ABOVE TA = 25°C

A
POWER RATING

A
POWER RATING

D 725 mW 5.8 mW/°C 464 mW 261 mW

P 1100 mW 8.8 mW/°C 704 mW 396 mW
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recommended opera ting conditions

MIN TYP MAX UNIT

Supply voltage, VCC 4.75 5 5.25 V

Voltage at any bus terminal (separately or common mode), VI or VIC –7 12 V

High-level input voltage, VIH D, DE, and RE 2 V

Low-level input voltage, VIL D, DE, and RE 0.8 V

Differential input voltage, VID (see Note 2) ±12 V

High level output current IOH
Driver –60 mA

High-level output current, IOH
Receiver –400 µA

Low level output current IOL
Driver 60

mALow-level output current, IOL
Receiver 8

mA

Operating free-air temperature, TA 0 70 °C

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
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DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP† MAX UNIT

VIK Input clamp voltage II = –18 mA –1.5 V

VOH High level output voltage
VIH = 2 V, VIL = 0.8 V,

3 7 VVOH High-level output voltage IH ,
IOH = –33 mA

IL ,
3.7 V

VOL Low level output voltage
VIH = 2 V, VIL = 0.8 V,

1 1 VVOL Low-level output voltage IH ,
IOH = 33 mA

IL ,
1.1 V

|VOD1| Differential output voltage IO = 0 2VOD2 V

|VOD2| Differential output voltage
RL = 100 Ω, See Figure 1 2 2.7

V|VOD2| Differential output voltage
RL = 54 Ω, See Figure 1 1.5 2.4

V

∆|VOD| Change in magnitude of differential output voltage‡ ±0.2 V

VOC Common-mode output voltage§ RL = 54 Ω or 100 Ω, 
See Figure 1

3 V

∆|VOC| Change in magnitude of common-mode output ±0 2 V∆|VOC| g g
voltage‡ ±0.2 V

IO Output current
Output disabled, VO = 12 V 1

mAIO Output current
,

See Note 3 VO = – 7 V –0.8
mA

IIH High-level input current VI = 2.4 V 20 µA

IIL Low-level input current VI = 0.4 V –400 µA

VO = –7 V –250

IOS Short-circuit output current VO =  VCC 250 mA

VO = 12 V 500

ICC Supply current (total package) No load
Outputs enabled 35 50

mAICC Supply current (total package) No load
Outputs disabled 26 40

mA

† All typical values are at VCC = 5 V and TA = 25°C.
‡ ∆|VOD| and ∆|VOC| are the changes in magnitude of VOD and VOC respectively, that occur when the input is changed from a high level to a low

level.
§ In ANSI Standard EIA/TIA-422-B, VOC, which is the average of the two output voltages with respect to GND, is called output offset voltage, VOS.
NOTE 3: This applies for both power on and off; refer to ANSI Standard EIA/TIA-422-B for exact conditions.

switching  characteristics, V CC = 5 V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

td(OD) Differential-output delay time
RL = 60 Ω See Figure 3

40 60 ns

tt(OD) Differential-output transition time
RL = 60 Ω, See Figure 3

65 95 ns

tPZH Output enable time to high level RL = 110 Ω, See Figure 4 55 90 ns

tPZL Output enable time to low level RL = 110 Ω, See Figure 5 30 50 ns

tPHZ Output disable time from high level RL = 110 Ω, See Figure 4 85 130 ns

tPLZ Output disable time from low level RL = 110 Ω, See Figure 5 20 40 ns
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RECEIVER SECTION

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage,  and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP† MAX UNIT

VIT+ Positive-going input threshold voltage VO = 2.7 V, IO = –0.4 mA 0.2 V

VIT– Negative-going input threshold voltage VO = 0.5 V, IO = 8 mA –0.2‡ V

Vhys Input hysteresis voltage (VIT+ – VIT–) 50 mV

VIK Enable clamp voltage II = –18 mA –1.5 V

VOH High level output voltage
VID = 200 mV, IOH = –400 µA,

2 7 VVOH High-level output voltage ID ,
See Figure 2

OH µ ,
2.7 V

VOL Low level output voltage
VID = –200 mV, IOL = 8 mA,

0 45 VVOL Low-level output voltage ID ,
See Figure 2

OL ,
0.45 V

IOZ High-impedance-state output current VO = 0.4 V to 2.4 V ±20 µA

II Line input current
Other input = 0 V, VI = 12 V 1

mAII Line input current
,

See Note 3 VI = –7 V –0.8
mA

IIH High-level enable input current VIH = 2.7 V 20 µA

IIL Low-level enable input current VIL = 0.4 V –100 µA

ri Input resistance 12 kΩ

IOS Short-circuit output current –15 –85 mA

ICC Supply current (total package) No load
Outputs enabled 35 50

mAICC Supply current (total package) No load
Outputs disabled 26 40

mA

† All typical values are at VCC = 5 V, TA = 25°C.
‡ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode

input voltage and threshold voltage levels only.
NOTE 3: This applies for both power on and power off. Refer to ANSI Standard EIA/TIA-422-B for exact conditions.

switching  characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tPLH Propagation delay time, low-to-high-level output
VID = 1 5 V to 1 5 V See Figure 6

21 35 ns

tPHL Propagation delay time, high-to-low-level output
VID = –1.5 V to 1.5 V, See Figure 6

23 35 ns

tPZH Output enable time to high level
See Figure 7

10 30 ns

tPZL Output enable time to low level
See Figure 7

12 30 ns

tPHZ Output disable time from high level
See Figure 7

20 35 ns

tPLZ Output disable time from low level
See Figure 7

17 25 ns
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PARAMETER MEASUREMENT INFORMA TION

2

RL

VOD2

VOC
2

RL

Figure 1. Driver V OD and VOC 

VOL

VOH

–IOH+IOL

VID

0 V

Figure 2. Receiver V OH and VOL

3 V

VOLTAGE WAVEFORMS

tt(OD)

td(OD)

1.5 V

10%

tt(OD)

≈ 2.5 V

≈ – 2.5 V

90%
50%Output

td(OD)

0 V

3 V

1.5 VInput

TEST CIRCUIT

Output

CL = 50 pF
(see Note B)

50 Ω
RL = 60 Ω

Generator
(see Note A)

50%
10%CL

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr ≤ 6 ns, tf ≤ 6 ns,
ZO = 50 Ω.

B. CL includes probe and jig capacitance.

Figure 3. Driver T est Circuit and V oltage W aveforms

VOLTAGE WAVEFORMS

tPHZ

1.5 V

2.3 V

0.5 V
0 V

3 V

tPZH

Output

Input 1.5 VS1
0 or 3 V

Output

CL = 50 pF
(see Note B)

TEST CIRCUIT

50 Ω

VOH

Voff  ≈ 0 V

RL = 110 Ω
Generator

(see Note A)

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr ≤ 6 ns, tf ≤ 6 ns,
ZO = 50 Ω.

B. CL includes probe and jig capacitance.

Figure 4. Driver T est Circuit and V oltage W aveforms
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VOLTAGE WAVEFORMS

5 V

VOL

0.5 V

tPZL

3 V

0 V

tPLZ

2.3 V

1.5 V

Output

Input

TEST CIRCUIT

Output

RL = 110 Ω

5 V

S1

CL = 50 pF
(see Note B)

50 Ω

3 V or 0

Generator
(see Note A)

1.5 V

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr ≤ 6 ns, tf ≤ 6 ns,
ZO = 50 Ω.

B. CL includes probe and jig capacitance.

Figure 5. Driver T est Circuit and V oltage W aveforms

VOLTAGE WAVEFORMS

1.3 V

0 V

3 V

VOL

VOH

tPHLtPLH

1.5 V

Output

Input

TEST CIRCUIT

CL = 15 pF
(see Note B)

Output

0 V

1.5 V
51 Ω

Generator
(see Note A)

1.5 V

1.3 V

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr ≤ 6 ns, tf ≤ 6 ns,
ZO = 50 Ω.

B. CL includes probe and jig capacitance.

Figure 6. Receiver T est Circuit and V oltage W aveforms
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VOH
0.5 V

 ≈ 1.3 V

tPHZ

Output

Input 1.5 V

0 V

3 V
S1 to 1.5 V
S2 Closed
S3 Closed

tPLZ

  ≈ 1.3 V

VOL

0.5 V
Output

Input 1.5 V

0 V

3 V

  ≈ 4.5 V

VOL

1.5 V

S3 Open
S2 Closed
S1 to –1.5 V

0 V

1.5 V

3 V

tPZL 

Output

Input

0 V

1.5 V

VOH

0 V

Output

Input

tPZH
S3 Closed
S2 Open
S1 to 1.5 V

1.5 V

3 V

TEST CIRCUIT

50 Ω

1N916 or Equivalent

S3

5 V
S22 kΩ

5 kΩ

S1

–1.5 V

1.5 V

VOLTAGE WAVEFORMS

S1 to – 1.5 V
S2 Closed
S3 Closed

Generator
(see Note A)

CL = 15 pF
(see Note B)

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr ≤ 6 ns, tf ≤ 6 ns,
ZO = 50 Ω.

B. CL includes probe and jig capacitance.

Figure 7. Receiver T est Circuit and V oltage W aveforms
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TYPICAL CHARACTERISTICS

Figure 8
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TYPICAL CHARACTERISTICS

Figure 12

RECEIVER
LOW-LEVEL OUTPUT VOLTAGE

vs
FREE-AIR TEMPERATURE

0.3

0.2

0.1

0
0 20 30 50

V
O

L 
– 

Lo
w

-L
ev

ce
l O

ut
pu

t V
ol

ta
ge

 –
 V

0.4

0.5

70 8010 40 60

VCC = 5 V
VID = –0.2 V
IOL = 8 mA

ÁÁ
ÁÁ
ÁÁ

V O
L

TA – Free-Air T emperature – °C

Figure 13
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APPLICATION INFORMATION

Up to 32
Transceivers

SN65176ASN65176A

RTRT

NOTE A: The line should be terminated at both ends in its characteristic impedance (RT = ZO). Stub lengths off the main line should be kept
as short as possible.

Figure 15. T ypical Application Circuit
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PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

Eco Plan (2) Lead/Ball Finish MSL Peak Temp (3)

SN75176AD ACTIVE SOIC D 8 75 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176ADE4 ACTIVE SOIC D 8 75 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176ADG4 ACTIVE SOIC D 8 75 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176ADR ACTIVE SOIC D 8 2500 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176ADRE4 ACTIVE SOIC D 8 2500 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176ADRG4 ACTIVE SOIC D 8 2500 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

SN75176AP ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type

SN75176APE4 ACTIVE PDIP P 8 50 Pb-Free
(RoHS)

CU NIPDAU N / A for Pkg Type

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in
a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

(3) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. TI bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI
to Customer on an annual basis.

PACKAGE OPTION ADDENDUM

www.ti.com 23-Apr-2007
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TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0 (mm) B0 (mm) K0 (mm) P1
(mm)

W
(mm)

Pin1
Quadrant

SN75176ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

PACKAGE MATERIALS INFORMATION

www.ti.com 19-Mar-2008
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*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

SN75176ADR SOIC D 8 2500 340.5 338.1 20.6

PACKAGE MATERIALS INFORMATION

www.ti.com 19-Mar-2008

68



69



70



71



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 JESD46C and to discontinue any product or service per JESD48B. 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.

TI 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI 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.

TI 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 TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI 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 TI 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.
TI 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 TI 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 TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI 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 III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI 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.

TI has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and TI will not be responsible for any failure of such
components to meet such requirements.

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 dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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