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A Warning: DO NOT USE THIS PRODUCT IN LIFE SUPPORT SYSTEMS.

LIFE SUPPORT POLICY

ZILOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF
THE PRESIDENT AND GENERAL COUNSEL OF ZILOG CORPORATION.

As used herein

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

Document Disclaimer

©2018 Zilog, Inc All rights reserved. Information in this publication concerning the devices, applications,
or technology described is intended to suggest possible uses and may be superseded. ZILOG, INC. DOES
NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE
INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZILOG ALSO
DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED
IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED
HEREIN OR OTHERWISE. The information contained within this document has been verified according
to the general principles of electrical and mechanical engineering.

ZMOTION and Z8 Encore! XP are trademarks or registered trademarks of Zilog, Inc. (An IXYS
Company). All other product or service names are the property of their respective owners.
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Revision History

Each instance in the revision history table reflects a change to this document from its pre-
vious revision. For more details, refer to the corresponding pages or appropriate links pro-
vided in the table below.

Revision
Date Level Description Page
Apr 04 Added the ZSFG469711 pyroelectric sensor to Table 1; 2,
2018 Updated the Pyro Sensor Specifications section to include ZSFG469711 15

configuration and characteristics.

Jan 03 Added dimensions to the Side view drawing in Figure 4. 9
2018
Sep 02 Updated drawings for the ZSBG323671 and ZSBG446671 pyro sensors. 9, 13
2017
Dec 01 Original issue, split into its own document from the former ZMOTION Lens Al
2014 and Pyroelectric Sensor Product Specification (PS0286), which is now titled

ZMOTION Lenses Product Specification.

PS033604-0418 Revision History
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Overview

PS033604-0418

Zilog’s ZMOTION Detection and Control and Intrusion Detection product families pro-
vide integrated and flexible solutions for Passive Infrared (PIR)-based motion detection
applications. These product families are based on the ZMOTION MCU, a high-perfor-
mance microcontroller featuring integrated PIR motion detection algorithms. Each family
includes a selection of lenses and PIR sensors to fit a wide range of application require-
ments. Each lens and sensor combination is optimized for its intended application by con-
figuration settings loaded into the ZMOTION MCU ensuring the best possible
performance while significantly reducing development risk and minimizing time to mar-
ket. Zilog’s PIR Motion Detection Technology provides a dramatic improvement in both
sensitivity and stability over traditional designs and is scalable to many market segments
including Security/Intrusion Detection, Lighting Control, HVAC, Access Control, Vend-
ing, Display, Proximity, Power Management, Occupancy Sensing and many others.

This document provides the optical, electrical, and mechanical specifications for the
Zilog-supported pyroelectric sensors included in the ZMOTION Family. Each supported
lens and pyroelectric sensor combination is provided with an associated configuration file
for the ZMOTION MCU. For more information on configuration files for specific lens
and sensor combinations, refer to WP0018 ZMOTION Detection Lens and Pyro Electric
Sensor Configuration Guide. It is possible to use other lenses and pyroelectric sensors not
directly supported by Zilog by developing the appropriate configuration settings based on
one of the existing files.

All pyroelectric sensors listed in this document are available from Zilog or from their
associated manufacturers. Because Zilog is regularly adding new sensor support to these
ZMOTION product families, please obtain the latest version of this document from our
website at zilog.com/ZMOTION.

Overview
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ZMOTION Pyroelectric Sensor Selection

Guide

Table 1. ZMOTION Pyroelectric Sensors

Table 1 presents a short list of available pyroelectric sensors that support applications that
employ ZMOTION Detection and Control and ZMOTION Intrusion Detection MCUs.
Select your pyroelectric sensor from this table based on your intended application.

Recommended Recommended
Part Number Description Applications PIR Lens Type(s)
ZRE200GE Basic dual-element sensor ¢ Occupancy/Vacancy  Narrow- to wide-
e Two sensitive areas, 1.0mm x 2.0mm, sensors angle wall-mount
spaced 1.0mm apart e HVAC/energy Fresnel lenses
* Low cost management sensors
* Intrusion motion
detectors
e Smart appliances
ZSBG323671 Premium dual-element sensor * Intrusion motion Narrow- to wide-
e Two sensitive areas, 1.0mm x 2.3mm, detectors angle wall-mount
spaced 1.0mm apart e Occupancy/Vacancy  Fresnel lenses
* Internal EMI protection sensors
* HVAC/energy
management sensors
e Smart appliances
ZSBG446671 Premium quad-element sensor * Occupancy/Vacancy  Circular ceiling-
e Four sensitive areas, 1.0mm x 1.0mm, sensors mounted Fresnel
spaced 1.0mm apart e HVAC/energy lenses
e Symmetrical sensor organization, management sensors
optimized for ceiling-mount * Intrusion motion
applications detectors
* Internal EMI protection
ZSFG469711  Premium dual-element sensor with ¢ Occupancy/Vacancy  Circular 360
circular pattern sSensors degree lenses

* Two sensitive areas in a tapered
circular shape

* Optimized for ceiling mount
applications

* Internal EMI protection

Ceiling mount 360
degree motion
detectors

Lighting control
HVAC

PS033604-0418

ZMOTION Pyroelectric Sensor Selection Guide
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ZMOTION Pyroelectric Sensor

Specifications

This chapter presents specifications for the pyroelectric sensors selected for the ZMO-
TION family of products. To see the specifications for lenses used in Zilog’s ZMOTION
Detection and Control and Intrusion Detection applications, refer to the ZMOTION
Lenses Specification (PS0286).

ZRE200GE Sensor Specification

This section describes the specifications for the ZRE200GE passive infrared pyroelectric

SENSor.

Type of Sensor

Balanced differential (series-opposed type.)

Physical Configuration

Package
Element geometry

Element orientation

Lead configuration

TO-5 nickel-plated metal can with dimensions; see Side View,
Figure 1 on page 5.

Two sensitive areas 2.0mm long, 1.0mm wide and spaced 1.0mm
apart.

See Top View, Figure 1 on page 5.
See Side and Base views, Figure 1 on page 5.

Electrical Characteristics @ 25 #5°C

PS033604-0418

Circuit configuration Three-terminal sensor with source follower; see Figure 2 on page 6.

Operating voltage
Source voltage

Signal output

3-10V DC (Rs =47KQ).

0.3-1.5V; Vp =5V, Rs =47KQ.

Minimum 2.5 Vp_p; typically 4.0 Vp_p. Signal output is measured
at a chopper frequency of 1 Hz when connected to an amplifier
with a gain of 72.5dB at 1 Hz and submitted to an infrared energy

emission of 13microW/cm? from a 420K black body. See Figure
3 on page 6.

ZMOTION Pyroelectric Sensor Specifications



Noise output

Balance output

Frequency response
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Max. 250 mVp_p; typically 90mVyp_p. Noise output should be
measured for 20 seconds when connected to an amplifier with a
gain of 72.5dB at 1 Hz and shielded from infrared energy. See
Figure 3 on page 6.
Max. 15%.
[ BO/|SA+SB| <0.15, in which:

BO = Balance output

SA = Signal output on Element A

SB = Signal output on Element B
Balance output is measured at a chopper frequency of 1 Hz when
connected to an amplifier with a gain of 72.5dB at 1 Hz and
submitted to an infrared energy emission of 13 microW/cm?2 from
a 420K black body. See Figure 3 on page 6.

0.3Hzto 3.0Hz/=10dB.

Optical Characteristics

Field of view

Filter substrate
Cut on (5 %T ABS)

Transmission

138° from center of element on Axis X.
125° from center of element on Axis Y.
See Field of View, Figure 1.

Silicon.
5.0 £0.5 pm.
>70%; average 7—14 pm.

Environmental Requirements

Operating
temperature

Storage temperature

Relative humidity

Hermetic seal

RoHS Compliance

—-30°C to +70°C.

—40°C to +80°C.

The sensor operates without an increase in noise output when
continuously exposed to 90-95% RH at 30°C.

The sensor must be sealed to withstand a vacuum of 21.28kPa.

The ZRE200GE Sensor conforms to the RoHS directive in force at the date of issuance of

this specification.

PS033604-0418

ZRE200GE Sensor Specification
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Figures 1 and 2 present mechanical drawings of the ZRE200GE pyroelectric sensor.
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Figure 1. ZRE200GE Mechanical Configuration

PS033604-0418 ZRE200GE Sensor Specification
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Measurement Amp.: Non-inverted type, gain 72.5 dB at 1 Hz , 0.4 to 2.7 Hz,/-3 dB

Figure 2. ZRE200GE Circuit Configuration

AMP

MP.
\l/ RECORDER

NT4>—

L 1 I 1 1 1 |SENSOR
HEATTSOURCE / T
420 K BLACK BODY  CHOPPER SHUTTER OCCLUDER
APERTURE ¢12mm :1Hz CHOPPING  (FOR NOISE MEASUREMENT)
Occluder position
- OCCLUDER - OCCLUDER - SHUTTER,CHOPPER

Signal output Balance output Noise output
Figure 3. ZRE200GE Test Setup Block Diagram

PS033604-0418 ZRE200GE Sensor Specification
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ZS5BG323671 Sensor Specification

This section describes the specifications for the ZSBG323671 passive infrared pyroelec-

tric sensor.

Type of Sensor

Balanced differential (series-opposed type.)

Physical Configuration

Package
Element geometry

Element orientation

Lead configuration

TO-5 nickel-plated metal can with dimensions as shown in Side
View, Figure 4 on page 9.

Two sensitive areas 2.3 mm long, 1.0mm wide and spaced 1.0mm
apart.

See Top View, Figure 4 on page 9.
See Side and Base views, Figure 4 on page 9.

Electrical Characteristics @ 25 #5°C

Circuit configuration Three-terminal sensor with source follower; see Figure 5 on page

Operating voltage
Source voltage

Signal output

Noise output

PS033604-0418

10.
3-10V DC (Rs: 470KQ).
0.35-1.4V (Vp: 5V vs. 470KQ).

Minimum 2.6 Vp_p; typically 4.0 Vp_p. Signal output is measured
at a chopper frequency of 1 Hz when connected to an amplifier
with a gain of 72.5dB at 1 Hz and submitted to an infrared energy
emission of 13 microW/cm? from a 420K black body. See Figure
6 on page 10.

Max. 250 mVp_p; typically 90mVyp_p. Noise output should be
measured for 20 seconds when connected to an amplifier with a
gain of 72.5dB at 1 Hz and shielded from infrared energy. See

Figure 6 on page 10.

ZSBG323671 Sensor Specification
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Max. 10%.
[ BO/|SA+SB| <0.10, in which:

BO = balance output

SA = signal output on Element A

SB = signal output on Element B
Balance output is measured at a chopper frequency of 1Hz when
connected to an amplifier with a gain of 72.5dB at 1 Hz and
submitted to an infrared energy emission of 13 microW/cm2 from
a 420K black body. See Figure 6 on page 10.

0.3Hz to 3.0Hz / £10dB.

Optical Characteristics

Field of view

Filter substrate
Cut on (5 %T ABS)

Transmission

134° from center of element on Axis X.
120° from center of element on Axis Y.
See Field of View, Figure 4.

Silicon.
5.5£0.5um.
>70%; average 8—13 um.

Environmental Requirements

Operating
temperature

Storage temperature

Relative humidity

Hermetic seal

RoHS Compliance

-30°C to +70°C.

—40°C to +80°C.

The sensor operate without an increase in noise output when
continuously exposed to 90-95% RH at 30°C.

The sensor must be sealed to withstand a vacuum of 21.28kPa.

The ZSBG323671 Sensor conforms to the RoHS directive in force at the date of issuance

of this specification.

PS033604-0418
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Mechanical Drawings

Figures 4 through 6 present mechanical drawings of the ZSBG323671 pyro sensor.

134° 120
Field of view Q
(Figure 1-a)
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Top view
(Figure 1-b)

Lot Number
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1: Drain
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2 3: Ground
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Figure 4. ZSBG323671 Mechanical Configuration

PS033604-0418 ZSBG323671 Sensor Specification
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Measurement Amp.: Non-inverted type, gain 72.5 dB at 1 Hz, 0.4 to 2.7 Hz /-3 dB

Figure 5. ZSBG323671 Circuit Configuration
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l RECORDER
- | = > ]
I l SENSOR
HEATTSOURCE / T
420 K BLACK BODY CHOPPER SHUTTER O0CCLUDER
APERTURE ¢ 12mm :1Hz CHOPPING (FOR NOTISE MEASUREMENT)
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- OCCLUDER - OCCLUDER - CHOPPER, SHUTTER

Signal Output Balance Output Noise Output

Figure 6. ZSBG323671 Test Setup Block Diagram

PS033604-0418 ZSBG323671 Sensor Specification
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ZS5BG446671 Sensor Specification

This section describes the specifications for the ZSBG446671 passive infrared pyroelec-

tric sensor.

Type of Sensor

Balanced differential (series-opposed type.)

Physical Configuration

Package

Element geometry
Element orientation

Lead configuration

TO-5 nickel-plated metal can with dimensions as shown in Side
View, Figure 7 on page 13.

Four sensitive areas 1.0 mm * 1.0mm and spaced 1.0mm apart.
See Top View, Figure 7 on page 13.
See Side and Base views, Figure 7 on page 13.

Electrical Characteristics @ 25 #5°C

Circuit configuration Three-terminal sensor with source follower; see Figure 8 on page

Operating voltage
Element polarity
Source voltage

Signal output

Noise output

PS033604-0418

14.

3-10V DC (Rs: 470KQ).

Element A,C:(+) B,D:(-) or A,C:(-) B,D:(+).

0.35-1.4V (Vd: 5V vs. 470KQ).

Min. 4.5 Vp-p; typically 6.5 Vp-p. (S1, S2) signal output is
measured at a chopper frequency of 1 Hz when connected to an
amplifier with a gain of 72.5dB at 1 Hz and submitted to an

infrared energy emission of 13microW/cm? from a 420K black
body; see Figure 9 on page 15.

Max. 250 mVp_p; typically 90mVyp_p. Noise output should be
measured for 20 seconds when connected to an amplifier with a
gain of 72.5dB at 1 Hz and shielded from infrared energy; see

Figure 9 on page 15.

ZSBG446671 Sensor Specification
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Max. 15%.
[ IS1-S2|/|S1+S2| <0.15

S1 = signal output on Elements A + C

S2 = signal output on Elements B + D
Balance output is measured at a chopper frequency of 1 Hz when
connected to an amplifier with a gain of 72.5dB at 1 Hz and
submitted to an infrared energy emission of 13 microW/cm2 from
a 420K black body. See Figure 9 on page 15.

0.3Hz to 3.0Hz / £10dB.

Optical Characteristics

Field of view

Filter substrate
Cut on (5 %T ABS)

Transmission

132° from center of element on Axis X.
146° from center of element on 45°.
See Field of View, Figure 4.

Silicon.
5.5£0.5um.
>70%; average 8—13 pm.

Environmental Requirements

Operating
temperature

Storage temperature

Relative humidity

Hermetic seal

RoHS Compliance

-30°C to +70°C.

—40°C to +80°C.

The sensor operate without an increase in noise output when
continuously exposed to 90-95% RH at 30°C.

The sensor must be sealed to withstand a vacuum of 21.28kPa.

The ZSBG446671 Sensor conforms to the RoHS directive in force at the date of issuance

of this specification.

PS033604-0418

ZSBG446671 Sensor Specification
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Mechanical Drawings
Figures 7 through 9 present mechanical drawings of the ZSBG446671 pyro sensor.
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Figure 7. ZSBG446671 Mechanical Configuration
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Figure 8. ZSBG446671 Circuit Configuration
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Figure 9. ZSBG446671 Test Setup Block Diagram
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ZSFG469711 Sensor Specification

This section describes the specifications for the ZSFG469711 passive infrared pyroelectric

SENsor.

Type of Sensor

Balanced differential (series-opposed type).

Physical Configuration

Package

Element geometry
Element orientation
Lead configuration
Code

TO-5 metal can with dimensions shown in Figure 1-c
(Ni-plated).

Two sensitive areas 7.24 mm?2.
See Figure 10 on page 18.
See Figure 10 on page 18.

Lot number is marked on top surface of detector.
To show last one digit of the A.D. year and week of the year of
an inspection completion Identification code.

Example: 4 26 B

ldentification code
26" week

Year 2014

[ Model number]
"SFG"is marked.

Electrical Characteristics @ 25 #5°C

PS033604-0418

Circuit configuration Three-terminal sensor with source follower. See Figure 11 on page

Operating voltage
Source voltage

Signal output

19.
1 ~ 15V dc (Rs: 470kohm).
0.3~1.4V (Vd: 5V, Rs: 470kohm).

Min. 3.0 Vp-p (Typ. 5.0 Vp-p).

Signal output is measured at chopper frequency of 1 Hz when
connected to the amplifier of gain 72.5 dB (at 1 Hz) and submitted
to the emission of Infrared energy of 13 microW/cm2 from 420 K
Black Body. See Figure 12 on page 20.

ZSFG469711 Sensor Specification
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Noise output Max. 200 mVp-p (Typ. 60 mVp-p).
Noise output shall be measured for 20 seconds when connected to
the amplifier of gain 72.5 dB (at 1 Hz) and shut out from Infrared
energy. See Figure 12 on page 20.

Balance output Max. 20 %

[Bo /|SA+SB| <0.20.

Bo : Balance output.

SA : Signal output on Element A.

SB : Signal output on Element B.
Balance output is measured at chopper frequency of 1 Hz when
connected to the amplifier of gain 72.5 dB (at 1 Hz) and submitted
to the emission of Infrared energy of 13 microW/cm2 from 420 K
Black Body. See Figure 12 on page 20.

Frequency response 0.3 Hz to 3.0 Hz / (+/-) 10 dB.

Optical Characteristics

Field of view 132° from center of element on axis X.
146° from center of element on axis Y.
See Figure 10 on page 18.

Filter substrate Silicon.
Cuton (5 %T ABS) 5 (+/-) 1 micron.
Transmission > 70 % average 8 to 13 micron.

Environmental Requirements

Operating Temperature —40°C to +85°C.
Storage Temperature ~ —40°C to +85°C.

Relative Humidity The sensor shall operate without increase in noise output when
exposed to 90 ~ 95 % RH at 30°C continuously.
Hermetic Seal The sensor shall be sealed to withstand a vacuum of 21.28 kPa.
RoHS Compliance

The ZSFG469711 Sensor conforms to the RoHS directive in force at the date of issuance
of this specification.
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Mechanical Drawings

Figures 10 through 12 present mechanical drawings of the ZSFG469711 pyro sensor.
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Figure 10. ZSFG469711 Mechanical Configuration
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Figure 11. ZSFG469711 Circuit Configuration
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