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Product information 

Manufacturers declarations 

 Transceiver BLE Mode 
Operating frequency range 2402 - 2480 MHz 
Type of modulation GFSK 
Number of channels 40 
Channel separation 2 MHz 
Type of antenna Chip Antenna 
Antenna gain (dBi) 3.1 
Power level fix 

Type of equipment stand alone radio device 
Connection to public utility power line No 
Nominal voltage Vnor: 3.0 VDC 
Independent Operation Modes Transmitting 

Receiving 

 

Product function and intended use 

 
The COGITO POP is a Bluetooth connected watch with analog movement that connects with the iPhone 
and android device with the following features 
 

• Notifications for incoming calls, missed calls, messages chat, calendar reminders, etc 

• Remind when the device is out of range or at critical battery level 

• Locate the phone with the press of a button from the COGITO POP watch 
 
For details, please refer to the datasheet. 

 

Submitted documents 

Circuit Diagram 
Block Diagram 
Bill of material 
User manual 

 

 
 

Remark 

Special accessories and auxiliary equipment 
 
Nil 
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List of Test and Measurement Instruments 

Hong Kong Productivity Council  
(FCC Registration number: 90656, IC Registration number: 4780A) 
Equipment Manufacturer Type S/N Due Date 
Semi-anechoic Chamber Frankonia Nil Nil 12-Apr-14 
Test Receiver R & S ESU40 100190 19-Feb-14 
Bi-conical Antenna R & S HK116 100241 11-Jun-15 
Log Periodic Antenna R & S HL223 841516/017 10-Jun-15 

Coaxial cable 50ohm Rosenberger RTK081-05S-
05S-10m 

LA2-001-10M / 
001 

15-Nov-15 

Microwave amplifer 0.5-
26.5GHz, 25dB gain HP 83017A 3123A00437 30-Dec-15 

High Pass Filter (cutoff freq. 
=1000MHz) Trilithic 23042 9829213 28-Oct-15 

Horn Antenna EMCO 3115 9002-3347 11-Jun-15 
Active Loop Antenna EMCO 6502 9107-2651 21-Jun-14 

 
 

TÜV Rheinland Hong Kong Ltd. 
Equipment Manufacturer Type  S/N Due Date 
FSP 30 Spectrum Analyser Rohde & Schwarz FSP 30 100007 03-Dec-14 
Test Receiver Rohde & Schwarz ESCS30 100201 26-Feb-14 
LISN Rohde & Schwarz ENV216 100273 06-Mar-14 
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Results FCC Part 15 – Subpart C / RSS-Gen, RSS-210 

FCC 15.203 / RSS-Gen 7.1.2 – Antenna Requirement 1 Pass 

FCC Requirement: No antenna other than that furnished by the responsible party shall be used with the 
device 

IC Requirement: A transmitter can only be sold or operated with antennas with which it was approved. 
Any antenna of the same type having equal or lesser gain as an antenna that had been 
successfully tested with the transmitter, will also be considered approved with the 
transmitter, and may be used and marketed with the transmitter. 

Results: Permanent attached antenna 
Verdict: Pass 

 

FCC 15.204 / RSS-Gen 7.1.2 – Antenna Requirement 2 Pass 

FCC Requirement: Provide information for every antenna proposed for the use with the EUT 

IC Requirement: When a measurement at the antenna connector is used to determine RF output power, 
the effective gain of the device’s antenna shall be stated, based on measurement or on 
data from the antenna manufacturer. 

Results: a) Antenna type:    Chip Antenna 
 b) Manufacturer and model no:    N.A. 
 c) Gain with reference to an isotropic radiator: 3.1 dBi 

Verdict: Pass 

 

RSS-Gen 5.4 – Transmitter External Control Pass 

IC Requirement: The device shall not have any external controls accessible to the user that enable it to 
be adjusted, selected or programmed to operate in violation of the limits prescribed in 
the applicable RSS. 

Results: The device does not have any transmitter external controls accessible to the user that 
can be adjusted and operated in violation of the limits of this standard. 

Verdict: Pass 

 

FCC 15.207 / RSS-Gen 7.2.4 – Disturbance Voltage on AC Mains N/A 

The EUT does not have AC mains power input power, hence this test is not applicable. 
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FCC 15.247 (a)(2) / RSS-210 A8.2 (a) – 6dB Bandwidth Measurement Pass 

FCC Requirement: Systems using digital modulation techniques may operate in the 902 – 928 MHz, 2400 – 
2483.5 MHz, and 5725 – 5850 MHz bands. The minimum 6dB bandwidth shall be at 
least 500kHz.  

IC Requirement: The minimum -6 dB bandwidth shall be at least 500 kHz. 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : BLE Tx mode, (2402MHz, 2440MHz, 2480MHz) 
Port of testing : Temporary antenna port 
Detector : Peak 
RBW/VBW : 100KHz/ 300KHz 
Supply voltage : 3.0 VDC from DC power supply 
Temperature : 23ºC 
Humidity : 50% 

Results: For test protocols please refer to Appendix 1, page 2-3. 

Channel frequency 
(MHz) 

6 dB left 
(MHz) 

6 dB right 
(MHz) 

6dB bandwidth 
(MHz) 

2402 0.588 0.108 0.696 
2440 0.588 0.096 0.684 
2480 0.096 0.582 0.678 
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FCC 15.247 (b) (1), (3) / RSS-210 A8.4 (4) – Maximum Peak Output Power Pass 

BLE Tx mode 

FCC Requirement: For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-
5850MHz bands: 1 Watt (30dBm) 

IC Requirement: For systems employing digital modulation techniques operating in the bands 902-928 
MHz, 2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output 
power shall not exceed 1 W. 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : BLE Tx mode, (2402MHz, 2440MHz, 2480MHz) 
Port of testing : Temporary antenna port 
Detector : Peak 
RBW/VBW : ≥ DTS BW / ≥ 3xRBW 
Span : ≥ 3 x RBW 
Supply voltage : 3.0 VDC from DC power supply 
Temperature : 23ºC 
Humidity : 50% 

Results: For test protocols please refer to Appendix 1, page 4-5.   

Frequency 
(MHz) 

Maximum 
peak output 

power  
(dBm) 

Cable 
attenuation 

(dB) 

Output power 
(dBm) 

Limit 
(W/dBm) 

Verdict 

2402 -2.86 0.00 -2.86 1 / 30.0 Pass 
2440 -3.64 0.00 -3.64 1 / 30.0 Pass 
2480 -4.26 0.00 -4.26 1 / 30.0 Pass 
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FCC 15.247 (d) / RSS-210 A8.5 – Spurious Conducted Emissions Pass 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : Tx mode (2402MHz, 2440MHz, 2480MHz) 
Port of testing : Temporary antenna port 
Detector : Peak 
RBW/VBW : 100 kHz / 300 kHz 
Supply voltage : 3.0 VDC from DC power supply 
Temperature : 23 ºC 
Humidity : 50 % 

FCC Requirement: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or 
digitally modulated intentional radiator is operating, the radio frequency power that is 
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz 
bandwidth within the band that contains the highest level of the desired power, based on 
either an RF conducted or a radiated measurement. 

IC Requirement: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or 
digitally modulated device is operating, the RF power that is produced shall be at least 
20 dB below that in the 100 kHz bandwidth within the band that contains the highest 
level of the desired power, based on either an RF conducted or a radiated 
measurement, provided that the transmitter demonstrates compliance with the peak 
conducted power limits. 

Results:                  All three transmit frequency modes comply with the limit stated in subclause 15.247(d). 
For test protocols refer to Appendix 1, page 6-7. 

BLE Tx mode 

Operating 
frequency 

(MHz) 

Spurious 
frequency 

(MHz) 

Spurious Level 
(dBm) 

Reference value 
(dBm) 

Delta 
(dB) 

Verdict 

2402 4850.007 -59.41 -6.18 -53.23 Pass 
2440 4850.007 -59.76 -7.10 -52.66 Pass 

2480 4950.007 -63.80 -7.77 -56.03 Pass 
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FCC 15.247 (d) / RSS-Gen 7.2.2, 7.2.5 – Spurious Radiated Emissions Pass 

Test Specification : ANSI C63.4 – 2003 
Mode of operation : Tx mode (2402MHz, 2440MHz, 2480MHz), hopping off 
Port of testing : Enclosure 
Detector : Peak 
RBW/VBW : 100 kHz / 300 kHz for f < 1 GHz 

1 MHz / 1 MHz for f > 1 GHz 
Supply voltage : 3.0 VDC from battery 
Temperature : 23ºC 
Humidity : 50% 

FCC Requirement: In any 100kHz bandwidth outside the frequency band at least 20dB below the highest 
level of the desired power. In addition, radiated emissions which fall in the restricted 
bands, as defined in section15.205(a), must also comply with the radiated emission 
limits specified in section 15.209(a). 

IC Requirement: Spurious emissions from licence-exempt transmitters shall comply with the field strength 
limits shown in RSS-Gen table 5.  
Unwanted emissions falling into restricted bands of Table 3 shall comply with the limits 
specified in RSS-Gen. Unwanted emissions not falling within restricted frequency bands 
shall either comply with the limits specified in the applicable RSS, or with those specified 
in RSS-Gen. 

Results:                  Pre-scan has been conducted to determine the worst-case mode from all possible 
combinations between available modulations and packet types. 

All three transmit frequency modes comply with the field strength within the restricted 
bands. There is no spurious found below 30MHz.  

BLE Tx mode 

Tx frequency 2402MHz Vertical Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4804.535 50.6 74.0 / P 
4804.183 40.6 54.0 / A 

Tx frequency 2402MHz Horizontal Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4804.603 50.6 74.0 / P 
4804.138 44.8 54.0 / A 

Tx frequency 2440MHz Vertical Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4880.660 49.2 74.0 / P 
4880.147 41.1 54.0 / A 

Tx frequency 2440MHz Horizontal Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4880.593 51.4 74.0 / P 
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4880.128 43.6 54.0 / A 

Tx frequency 2480MHz Vertical Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4958.141 49.8 74.0 / P 
4958.173 38.4 54.0 / A 

Tx frequency 2480MHz Horizontal Polarization  

Freq Level Limit/ Detector 
MHz dBµV/m dBµV/m 

4958.093 50.7 74.0 / P 
4958.141 42.4 54.0 / A 
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FCC 15.247 (d) / RSS-210 A8.5 – Band Edge Emissions Pass 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : BLE Tx mode (2402MHz, 2480MHz) 
Port of testing : Temporary antenna port 
Detector : Peak 
RBW/VBW : 100 kHz / 300 kHz 
Supply voltage : 3.0 VDC from DC power supply 
Temperature : 23ºC 
Humidity : 50% 

FCC Requirement: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or 
digitally modulated intentional radiator is operating, the radio frequency power that is 
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz 
bandwidth within the band that contains the highest level of the desired power, based on 
either an RF conducted or a radiated measurement. 

IC Requirement: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or 
digitally modulated device is operating, the RF power that is produced shall be at least 
20 dB below that in the 100 kHz bandwidth within the band that contains the highest 
level of the desired power, based on either an RF conducted or a radiated 
measurement, provided that the transmitter demonstrates compliance with the peak 
conducted power limits. 

Results:                  The peak found outside any 100 kHz bandwidth of the operating frequency band comply 
with the requirement. For test protocols refer to Appendix 1, page 8. 

 

FCC 15.205 / RSS-Gen 7.2.2 – Restricted Bands Next to The Band Edge Pass 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : BLE Tx mode (2402MHz, 2480MHz) 
Port of testing : Enclosure 
Detector : Peak 
RBW/VBW : 1 MHz / 1 MHz 
Supply voltage : 3.0 VDC from battery 
Temperature : 23ºC 
Humidity : 50% 

FCC Requirement: Radiated emissions which fall in the restricted bans, as defined in 15.205 (a), must also 
comply with the radiated emission limits specified in 15.209(a). 

IC Requirement: Unwanted emissions falling into restricted bands of Table 3 shall comply with the limits 
specified in RSS-Gen 

Results:                  There is no peak found in the restricted bands. For test protocols refer to Appendix 1, 
page 9-12. 
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FCC 15.247 (e) / RSS-210 A8.2 (b) – Power Spectral Density Pass 

FCC Requirement: For digitally modulated systems, the power spectral density conducted from the 
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band 
during any time interval of continuous transmission. 

IC Requirement: The transmitter power spectral density conducted from the transmitter to the antenna 
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous 
transmission. 

Test Specification : FCC Part 15 Subpart A – Subclause 15.31 / RSS-Gen 
Mode of operation : BLE Tx mode (2402MHz, 2440MHz, 2480MHz) 
Port of testing : Temporary antenna port 
Detector : Peak 
RBW/VBW : ≥100 KHz / ≥3xRBW 
span : ≥1.5 x DTS BW 
Supply voltage : 3.0 VDC from DC power supply 
Temperature : 23ºC 
Humidity : 50% 

Results:                  For test protocols please refer to Appendix 1, page 13-14. 

Operating frequency 
(MHz) 

Power density  
(dBm) 

Limit  
(dBm) 

Verdict 

2402 -2.83 8.0 Pass 
2440 -3.61 8.0 Pass 
2480 -4.40 8.0 Pass 
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Appendix 1 

Test Results 
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6 dB Bandwidth Measurement 
Tx frequency: 2402MHz 
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Tx frequency: 2480MHz 
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Peak Output Power 
BLE Mode 
Tx frequency: 2402MHz 
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Tx frequency: 2480MHz 
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Spurious Conducted Emissions 
BLE mode 
Tx frequency: 2402MHz 
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Tx frequency: 2480MHz 
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Band Edge Compliance 
BLE mode 
Tx frequency: 2402MHz (conducted measurement) 
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 2.40236 GHz

Att  20 dB

 2.40236 GHz

*

 2.40236 GHz

Ref  10 dBm

 2.40236 GHz

2 MHz/

 2.40236 GHz

Center 2.394 GHz

 2.40236 GHz

Span 20 MHz

 2.40236 GHz

*

 2.40236 GHz

RBW 100 kHz

 2.40236 GHz VBW 300 kHz 2.40236 GHz

SWT 2.5 ms

 2.40236 GHz

1 PK

 2.40236 GHz

MAXH

 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz 2.40236 GHz

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

 2.40236 GHz

1

Marker 1 [T1 ]

           -3.03 dBm

     2.402360000 GHz

2

Delta 2 [T1 ]

          -28.13 dB 

    -2.960000000 MHz

 MARKER 1

 2.40236 GHz

Date:      27.JAN.2014  13:20:30  
 

Tx frequency: 2480MHz (conducted measurement) 

 A 

 2.47984 GHz

Att  20 dB

 2.47984 GHz

*

 2.47984 GHz

Ref  10 dBm

 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz 2.47984 GHz

2 MHz/

 2.47984 GHz

Center 2.488 GHz

 2.47984 GHz

Span 20 MHz

 2.47984 GHz

*

 2.47984 GHz

RBW 100 kHz

 2.47984 GHz VBW 300 kHz 2.47984 GHz

SWT 2.5 ms

 2.47984 GHz

1 PK

 2.47984 GHz

MAXH

 2.47984 GHz

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

 2.47984 GHz

1

Marker 1 [T1 ]

           -4.24 dBm

     2.479840000 GHz

2

Delta 2 [T1 ]

          -43.01 dB 

     6.040000000 MHz

 MARKER 1

 2.47984 GHz

Date:      27.JAN.2014  13:23:18  
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Restricted Bands Next to The Band Edge 

BLE mode 
Tx frequency: 2402MHz (radiated measurement) 

 
 

Vertical Polarization 
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Horizontal Polarization 
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Tx frequency: 2480MHz (radiated measurement) 

 
Vertical Polarization 
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Horizontal Polarization 
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Power Spectral Density 
 
Tx frequency: 2402MHz 

 A 

 2.402336384 GHz

Att  20 dB

 2.402336384 GHz

*

 2.402336384 GHz

Ref  10 dBm

 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz 2.402336384 GHz

104.4 kHz/

 2.402336384 GHz

Center 2.40209 GHz

 2.402336384 GHz

Span 1.044 MHz

 2.402336384 GHz

*

 2.402336384 GHz

RBW 100 kHz

 2.402336384 GHz VBW 300 kHz 2.402336384 GHz

SWT 2.5 ms

 2.402336384 GHz

1 PK

 2.402336384 GHz

MAXH

 2.402336384 GHz

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

 2.402336384 GHz

1

Marker 1 [T1 ]

           -2.83 dBm

     2.402336384 GHz

 MARKER 1

 2.402336384 GHz

Date:      27.JAN.2014  13:10:50  

Tx frequency: 2440MHz 

 A 

 2.44032598 GHz

Att  20 dB

 2.44032598 GHz

*

 2.44032598 GHz

Ref  10 dBm

 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz 2.44032598 GHz

102.6 kHz/

 2.44032598 GHz

Center 2.44009 GHz

 2.44032598 GHz

Span 1.026 MHz

 2.44032598 GHz

*

 2.44032598 GHz

RBW 100 kHz

 2.44032598 GHz VBW 300 kHz 2.44032598 GHz

SWT 2.5 ms

 2.44032598 GHz

1 PK

 2.44032598 GHz

MAXH

 2.44032598 GHz

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

 2.44032598 GHz

1

Marker 1 [T1 ]

           -3.61 dBm

     2.440325980 GHz

 MARKER 1

 2.44032598 GHz

Date:      27.JAN.2014  13:15:08  
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Tx frequency: 2480MHz 

 A 

 2.479838954 GHz

Att  20 dB

 2.479838954 GHz

*

 2.479838954 GHz

Ref  10 dBm

 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz 2.479838954 GHz

101.7 kHz/

 2.479838954 GHz

Center 2.480081 GHz

 2.479838954 GHz

Span 1.017 MHz

 2.479838954 GHz

*

 2.479838954 GHz

RBW 100 kHz

 2.479838954 GHz VBW 300 kHz 2.479838954 GHz

SWT 2.5 ms

 2.479838954 GHz

1 PK

 2.479838954 GHz

MAXH

 2.479838954 GHz

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

 2.479838954 GHz

1

Marker 1 [T1 ]

           -4.40 dBm

     2.479838954 GHz

 MARKER 1

 2.479838954 GHz

Date:      27.JAN.2014  13:17:10  
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Appendix 2 

Test Setup Photos 
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Set-up for Radiated Emission 

 
Set-up for Radiated Emission 
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Appendix 3 

Construction Photos 
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External View 

 
External View 
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External View 

 
External View 
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External View 

 
External View 
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Internal View 

 
Internal View 
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Internal View 

 
Internal View 
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Internal View 
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Appendix 4 

Technical Documents 
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1.1 FCCID / IC Label Artwork 
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1.2 Operational Descriptions 

 
1.2.1 Product Descriptions 

 
The COGITO POP is a Bluetooth connected watch with analog movement that connects with the iPhone and 
android device with the following features 
 

• Notifications for incoming calls, missed calls, messages chat, calendar reminders, etc 

• Remind when the device is out of range or at critical battery level 

• Locate the phone with the press of a button from the COGITO POP watch 
 
For details, please refer to the datasheet. 
 
 

1.2.2 Technical Background of the Wireless Technology 
 
There are three characteristics of Bluetooth low-energy technology that underlie its ULP performance: 
maximized standby time, fast connection, and low peak transmit/receive power. 
Switching the radio "on" for anything other than very brief periods dramatically reduces battery life, so any 
transmitting or receiving that has to be done needs to be done quickly. The first trick Bluetooth low-energy 
technology uses to minimize time on air is to employ only three "advertising" channels to search for other 
devices or promote its own presence to devices that might be looking to make a connection. In comparison, 
Classic Bluetooth technology uses 32 channels.  
This means Bluetooth low-energy technology has to switch "on" for just 0.6 to 1.2 ms to scan for other 
devices, while Classic Bluetooth technology requires 22.5ms to scan its 32 channels. Consequently, 
Bluetooth low-energy technology uses 10 to 20 times less power than Classic Bluetooth technology to locate 
other radios. 
Once connected, Bluetooth low-energy technology switches to one of its 37 data channels. During the short 
data transmission period the radio switches between channels in a pseudo-random pattern using the 
Adaptive Frequency Hopping (AFH) technology pioneered by Classic Bluetooth technology  
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1.3 Block Diagram 
 

 



www.tuv.com 

 14034448 001  Appendix 4 5 / 10 

1.4 Schematics 
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1.5  Bill of Materials 
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1.6 User Manual 
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