S

Engineering Test Report No. 2402626-02 Rev. A

wlite

Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 2
Mode Sommer Code
Frequency Tested | 310MHz

Result

Pulse 1 = 0.2ms

Notes

CF 310.0 MHz

2 Marker Table
Type Ref
M1
M1
M1

Notch

1001 pts

X-Value Y-Value
-13.48 dBm
0.00 dB
-0.16 dB

Function

Frequency 310.0000000 MHz

e 1AP Clrw
D1[1] 0.00 dB
Os
MI1[1]-13.48 dBm
900.0 ps

2.0 ms/

Function Result
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 2
Mode Sommer Code
Frequency Tested | 310MHz
Result Duty Cycle = -20.17dB

Duty Cycle Factor Calculation:
42 x 0.1ms = 4.2ms
28 x 0.2ms = 5.6ms
Notes 4.2ms + 5.6ms = 9.8ms

9.8ms
100ms

Duty Cycle Factor = 20 log( ) = —20.17dB

== 7 o Spr.m2 Spe.m3 Spe.md 77

Ref Leve dB RBW

® Att 8 VBW Frequency 310.0000000 MHz
Input & Notch 4

TR
1 Zero Span e 14P Clrw

I
o

CF 310.0 MHz 1001 pts 10.0 ms/
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. 0OO0OK 4
Mode Wayne-Dalton Code

Frequency Tested

372.5MHz

Result

Pulse 1 = 0.2ms

Notes

ltView BB 7 X
Ref Level

CF 372.5 MHz
2 Marker Table

1001 pts

X-Value Y-Value
4.18 ms -7.66 dBm
0.0s 0.00 dB
200.0 ps -0.00 dB

Function

x -

Frequency 372.5000000 MHz

o 1AP Clrw
Dz[1] 0.00 dB
200.0 ps
M1[1] -7.66 dBm
4.1800 ms

2.0 ms/

Function Result
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. 0OO0OK 4
Mode Wayne-Dalton Code
Frequency Tested | 372.5MHz
Result Pulse 2 = 0.4ms
Notes

Ref Level

Frequency 372.5000000 MHz

D2[1]

M1[1] -7.67 dBm
10,9600 ms

CF 372.5 MHz 1001 pts 2.0 ms/
2 Marker Table
X-Value Y-Value Function Function Result
10.96 ms -7.67 dBm
0.0s 0.00 dB
400.0 ps -0.01 dB
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 4
Mode Wayne-Dalton Code
Frequency Tested | 372.5MHz
Result Duty Cycle = -12.61dB

Duty Cycle Factor Calculation:
39 x 0.2ms =7.8ms
39 x 0.4ms = 15.6ms
10.5ms + 5.0ms = 23.4ms

Duty Cycle Factor = 20 log(

Notes

23.4ms
100ms

) = —12.61dB

wltiView EE

Ref Level g Offset

SWT r z Frequency 372.5000000 MHz
PS on Notch g

01 pts 10.0 ms
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 5
Mode Guardian Code
Frequency Tested | 303MHz

Result

Pulse 1 = 0.5ms

Notes

X

dB Offset

= SWT
PS

CF 303.0 MHz

2 Marker Table
Type Ref Trc
M1

L
MLl
ML 1

1001 pts

X-Value Y-Value
24.0 ms -18.06 dBm
0.0s 0.00 dB
500.0 ps -0.00 dB

Function

Frequency 303.0000000 MHz

e 1AP Clrw
D2[1] 0.00 dB
500.0 ps
M1[1] -18.06 dBm
54.0000 ms

10.0 ms/

Function Result
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 5
Mode Guardian Code
Frequency Tested | 303MHz

Result

Pulse 2 = 1.0ms

Notes

X

dB Offset

= SWT
PS

CF 303.0 MHz

2 Marker Table
Type Ref
M1
M1
M1

1001 pts

Y-Value Function
-18.07 dBm
0.00 dB
0.01 dB

Frequency 303.0000000 MHz

e 1AP Clrw
D2[1] 0.01dB
1.0000 ms
M1[1] -18.07 dBm
71.4000 ms

10.0 ms/

Function Result
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 5
Mode Guardian Code
Frequency Tested | 303MHz
Result Duty Cycle = -7.13dB

Duty Cycle Factor Calculation:
28 x 0.5ms = 14ms
30 x 1.0ms = 30.0ms
Notes 14.0ms + 30.0ms = 44.0ms

44.0ms
100ms

Duty Cycle Factor = 20 log( ) = —7.13dB

RBW

VBW Frequency 303.0000000 MHz
Input & Notch 4
R

1 Zero Span e 14P Clrw

F 303.0 MHz 1001 pts 10.0 ms/
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 6
Mode Ryobi Code
Frequency Tested | 372.5MHz
Result Pulse 1 = 0.2ms
Notes

fultiView BE 5 Spectiim 2 Spectrum 3 Spectium 5 Spectrum 4 x -

Ref Level 1
Frequency 372.5000000 MHz

I
TR
1 Zero Span e 14P Clrw
D2[1] 0.00 dB
200.00 ps
M1[1] -0.38 dBm

|

640,00 ps-

CF 372.5 MHz 1001 pts 1.0 ms/

2 Marker Table
Type Ref Trc ¥-Value Y-Value Function Function Result
1 -0.328 dBm
M1 i . 0.00 dB
M1 1 -0.00 dB
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 6
Mode Ryobi Code
Frequency Tested | 372.5MHz
Result Pulse 2 = 0.4ms
Notes

fultiView BE 5 Spectiim 2 Spectrum 3 Spectium 5 Spectrum 4 x -

Ref Level 1

- Frequency 372.5000000 MHz

TR
1 Zero Span

400.00 ps
M1[1] -0.37 dBm

|

7.23000 ms-

CF 372.5 MHz 1001 pts 1.0 ms/
2 Marker Table
Type Ref Trc X-Value Y-Value Function Function Result
M1 1 7.23 ms -0.37 dBm
M1 1 0.0s 0.00 dB
M1 1 400.0 ps -0.01 dB
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 6
Mode Ryobi Code
Frequency Tested | 372.5MHz
Result Duty Cycle = -12.54dB

Duty Cycle Factor Calculation:
34 x 0.2ms = 6.8ms
42 x 0.4ms = 16.8ms
6.8ms + 16.8ms = 23.6ms

Duty Cycle Factor = 20 log(

Notes

23.6ms
100ms

) = —12.54dB

tultiView B X ospee Sheckium 2 Spectum 3 Spectum 5 Spectrum 4 x

Ref Level

VBW 1 MHz Frequency 372.5000000 MHz
Notch &

y

1001 pts 10.0 ms/
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 7
Mode Stanley Code
Frequency Tested | 310MHz
Result Pulse 1 = 0.2ms
Notes
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 7
Mode Stanley Code
Frequency Tested | 310MHz
Result Pulse 2 = 0.4ms
Notes
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 7
Mode Stanley Code
Frequency Tested | 310MHz
Result Duty Cycle = -12.69dB

Duty Cycle Factor Calculation:
38 x 0.2ms = 7.6ms
39 x 0.4ms = 15.6ms
7.6ms + 15.6ms = 23.2ms

Duty Cycle Factor = 20 log(

Notes

23.2ms
100ms

) = —12.69dB

witiview R ® s

Ref Level g Offset

SWT r z Frequency 310.0000000 MHz
PS on Notch g

WW

CF 310.0 MHz 1001 pts 10.0 ms/
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 8
Mode Genie Code
Frequency Tested | 315MHz
Result Pulse 1 = 0.2ms
Notes

Page 59 of 119



I ! Engineering Test Report No. 2402626-02 Rev. A
L[]

wlite

Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 8
Mode Genie Code
Frequency Tested | 315MHz
Result Pulse 2 = 0.4ms
Notes
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 8
Mode Genie Code
Frequency Tested | 315MHz
Result Duty Cycle = -13.39dB

Duty Cycle Factor Calculation:
47 x 0.2ms = 9.4ms
30 x 0.4ms = 12.0ms
9.4ms + 12.0ms = 21.4ms

Duty Cycle Factor = 20 log(

Notes

21.4ms
100ms

) = —13.39dB

wltiView EE

Ref Level g Offset

SWT r z Frequency 315.0000000 MHz
PS on Notch g

WWWW

CF 315.0 MHz 1001 pts 10.0 ms/
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 9
Mode Genie Code
Frequency Tested | 390MHz
Result Pulse 1 = 0.2ms
Notes

Ref Level -10.0

e Att s Frequency 390.0000000 MHz
Input

TRG:VID
1 Zero Span

-17.92 dBm
23.3500 ms

CF 390.0 MHz 1001 pts 5.0 ms/
2 Marker Table

Type o ¥-Value Y-Value Function Function Result
M1 23.25 ms -17.92 dBm
D1 0.0s 0.00 dB
D2 200.0 ps -0.01 dB
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 9
Mode Genie Code
Frequency Tested | 390MHz
Result Pulse 2 = 0.4ms
Notes

Ref Level -10.0
s Att 5 Frequency 390.0000000 MHz
Input
TRG:VID
1 Zero Span e 14P Clrw
D2[1] -0.02 dB
400.0 ps
-17.86 dBm
23,9500 ms

CF 390.0 MHz 1001 pts 5.0 ms/

2 Marker Table
Type o ¥-Value Y-Value Function Function Result
M1 23.95 ms -17.86 dBm
Dl 0.0s 0.00 dB
D2 400.0 ps -0.02 dB
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 9
Mode Genie Code
Frequency Tested | 390MHz
Result Duty Cycle = -12.54dB

Duty Cycle Factor Calculation:
40 x 0.2ms = 8.0ms
39 x 0.4ms = 15.6ms
8.0ms + 15.6ms = 23.6ms

Duty Cycle Factor = 20 log(

Notes

23.6ms
100ms

) = —12.54dB

jultiView BB Rew

Ref Level -1
Frequency 390.0000000 MHz

|
|

i

CF 390.0 MHz 1001 pts 10.0 ms/
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22. Occupied Bandwidth — 20dB

EUT Information

Manufacturer The Chamberlain Group LLC

Product Universal Keypad

Model No. 900-15649-1/014D15649 Rev C

Serial No. O0OK 1, 00K 2, O0OK 3, O0OK 4, OOK 5, OOK 6, OOK 7, OOK 8, OOK 9

Billion A Code, D Code, E Code, Linear Mega Code, Genie Code, Stanley Code,

el Wayne-Dalton Code, Ryobi Code, Guardian Code, Sommer Code
Test Setup Details

Setup Format Tabletop

Measurement Method | Antenna Conducted

Type of Test Site Tabletop

Notes

Requirement
The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices operating
above 70MHz and below 900MHz. For devices operating above 900MHz, the emission shall be no wider
than 0.5% of the center frequency. Bandwidth is determined at the points 20dB down from the modulated
carrier.

Procedure

The EUT was set to transmit continuously.

)
2) With an antenna positioned nearby, occupied bandwidth emissions were displayed on the receiver.
3) The resolution bandwidth was set to 10kHz, and span was set to 2MHz.
4) A screen capture was taken of the frequency spectrum near the carrier using a screen dump function

on the receiver.

Page 65 of 119



I ! Engineering Test Report No. 2402626-02 Rev. A
L[]

wlite

Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 3
Mode Linear Mega Code
Frequency Tested | 318MHz
Result 20dB BW = 50kHz
Notes

Ref Level g Offset

® Att SWT 0n Frequency 318.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -2.33 dBm
318.01600 MHz

CF 318.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o X-Value Y-Value Function Function Result
M1 318.016 MHz -2.33 dBm 20.0 dB
T1 )1 dBm
bz 2 Iy .96 dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 1
Mode D Code
Frequency Tested | 315MHz
Result 20dB BW = 57.9kHz
Notes

: Em R x
Ref Level g Offset

® Att SWT 0n Frequency 315.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -8.33 dBm
315.01400 MHz

CF 315.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type Ref o X-Value Y-Value Function Function Result

M1 5.014 MHz -8.33 dBm

T1 dBm
T2 5 v 0 dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 1
Mode D Code
Frequency Tested | 390MHz
Result 20dB BW = 51.9kHz
Notes

. B w X A ; = x

Ref Level O m Offset

s Att o dB = SWT ‘ ; Frequency 390.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -15.70 dBm
390.01800 MHz

CF 390.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o ¥-Value Y-Value Function Function Result
M1 390.018 MHz 0 dBm de
T1 dBm . . Hz
bz 0. v dBm :
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 1
Mode Billion A Code
Frequency Tested | 390MHz
Result 20dB BW = 57.9kHz
Notes

Ref Leve

® Att T ioms 0 kHz Sweer Frequency 390.0000000 MHz
Input

1 Frequency Sweep s 1Pk {
M1[1] 85.00 dBpV
390.02200 MHz

fi
1] ‘l_

ANAlE
||{ \

1
Jll-,

IU\ 1
1
i

CF 390.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type Ref o X-Value Y-Value Function Function Result
M1 390.022 MHz 85.00 dBpv ale
T1 dB|
T2
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 1
Mode E Code
Frequency Tested | 315MHz
Result 20dB BW = 57.9kHz
Notes

+ Em R x d S 4 E #* X
Ref Level g Offset
s Att SWT 0 Frequency 315.0000000 MHz
Input PS
1 Frequency Sweep s 1Pk {
M1[1] -1.55 dBm
315.01200 MHz

CF 315.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o ¥-Value Y-Value Function Function Result

M1 5.012 MHz 5 dBm

T1 dBm
T2 : 34 dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OO0OK 1
Mode E Code
Frequency Tested | 390MHz
Result 20dB BW = 53.90kHz
Notes

Ref Level g Offset

® Att SWT 10 Frequency 390.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -12.65 dBm
390.02000 MHz

CF 390.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o ¥-Value Y-Value Function Function Result
M1 390.02 MHz -13.65 dBm 20.0 dB
T1 )4 dBm
bz v
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 2
Mode Sommer Code
Frequency Tested | 310MHz
Result 20dB BW = 53.9kHz
Notes

Ref Level g Offset

® Att SWT 0n Frequency 310.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -5.48 dBm
310.01600 MHz

CF 310.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o X-Value Y-Value Function Function Result
M1 310.016 MHz -5.48 dBm 20.0 dB
T1 dBm
bz 0.042 v dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. 0OO0OK 4
Mode Wayne-Dalton Code
Frequency Tested | 372.5MHz
Result 20dB BW = 51.9kHz
Notes

Ref Level g Offset

® Att SWT 0n Frequency 372.5000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -2.63 dBm
372.51600 MHz

CF 372.5 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o X-Value Y-Value Function Function Result
M1 372.516 MHz -2.63 dBm ale
T1 5 dBm
bz v 2,19 dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 5
Mode Guardian Code
Frequency Tested | 303MHz
Result 20dB BW = 53.9kHz
Notes

Ref Level g Offset

® Att SWT 0n Frequency 303.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -10.31 dBm
303.01600 MHz

Iﬁl‘“‘l'f’"
M

M il i
oy

CF 303.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type Ref o X-Value Y-Value Function Function Result
M1 303.016 MHz -10.21 dBm 20,0 dB
T1 dBm
T2 v
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 6
Mode Ryobi Code
Frequency Tested | 372.5MHz
Result 20dB BW = 53.9kHz
Notes

+ Em R X n 5 5 5 x
Ref Level dBm  Offset
s Att od SWT oy Frequency 372.5000000 MHz
Input i PS
1 Frequency Sweep s 1Pk {
M1[1] -0.01 dBm
372.52200 MHz|

CF 372.5 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type Ref o ¥-Value Y-Value Function Function Result
M1 372.522 MHz -0.01 dBm 2 dB
T1 dBm
T2 v .45 dBm
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Test Details
Manufacturer The Chamberlain Group LLC
EUT Universal Keypad
Model No. 900-15649-1/014D15649 Rev C
Serial No. OOK 7
Mode Stanley Code
Frequency Tested | 310MHz
Result 20dB BW = 53.9kHz
Notes

Ref Level g Offset

® Att SWT 0n Frequency 310.0000000 MHz
Input PS

1 Frequency Sweep s 1Pk {
M1[1] -2.39 dBm
310.01400 MHz

CF 310.0 MHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

Type Ref o X-Value Y-Value Function Function Result
M1 310.014 MHz -2.39 dBm 20.0 dB
T1 dBm
bz § v .95 dBm
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