" M. TELEDYNE COUGAR Typical and guaranteed specifications vary versus frequency;

A Teledyne Technologies Company see detailed data sheets for specification variations.

Frequency Range LO Power Conversion Loss Isolation Image Reject
dB
Model GHz dBm dB dB LtoR LtollQ dB
RF LO IF Nominal Typ. Max. Typ. Min. | Typ. Min. Typ. Min.
Available in Standard Cougar Mixer Carriers
IQM2811 1.4-2.8 1.4-2.8 DC-0.5 13 10.5 11.5 42 35 40 30 25 20
IQM4221 2.1-4.1 2.1-4.1 DC-0.5 10 9.0 10.0 40 33 42 35 25 20
IQM11621 6.0-10.8 6.0-10.8 DC-0.5 10 85 10.0 25 20 40 33 28 23
IQM18621 15.0-18.0 15.0-18.0 DC-0.5 13 10.0 12.0 25 20 30 23 23 18
IQM15101 10.5-14.5 10.5-14.5 DC-0.5 10 6.3 8.0 25 20 28 22 23 18
IQM15103 10.5-14.5 10.5-14.5 DC-0.5 13 6.3 8.0 25 20 28 22 23 18
IQM17131 13.2-16.8 13.2-16.8 DC-0.5 10 6.5 8.0 25 20 30 23 23 18
IQM17133 13.2-16.8 13.2-16.8 DC-0.5 13 6.5 8.0 25 20 30 23 23 18
Frequency Range Carrier Data Signal Insertion Carrier Phase Amplitude | VSWR
MHz Input Levels Loss Isolation Accuracy Balance
Carrier Carrier |/QData Port | Power LtoR Input to Output | Input to Output
Model Center | Bandwidth | Bandwidth dBm Low High dB dB dB dB Deg Deg dB dB
Freq. (fo) Nominal mA Nom.Typ; Max.  Typ. Max. Typ. |Max. Typ. | Max. Max
10% Bandwidth — Available in Cougar Flatpack
|QF034 30 10%offo | DC to 50 Min. 0 -20 20 4 6 55 45 2 4 | 025 05 | 151
IQF124 120 10 % of fo DC to 50 Min. 0 -20 20 4 6 50 40 t2 +4 0.25 0.5 1.5:1
IQF504 500 10%offo | DC to 50 Min. 0 -20 20 7 9 40 30 +2 5 0.5 1.0 | 1.5
IQF1004 1000 10 % offo | DC to 50 Min. 0 -20 20 7 9 30 20 2 +5 0.5 1.0 | 1.5:1
Octave Bandwidth — Available in Cougar Flatpack

1Q069 60 fo+20 MHz | DC to 50 Min. 0 -20 20 4 6 55 45 |90+4 90+5| 025 05 | 1.5:1
Q150 150 fo£50 MHz | DC to 50 Min. 0 -20 20 4 6 50 40 (90+4 90%5| 025 05 | 151

Current data sheets available on website. 'RF and I1Q Bandwidths are typically much greater than specified.
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" . TELEDYNE COUGAR Typical and guaranteed specifications vary versus frequency;

A Teledyne Technologies Company see detailed data sheets for specification variations.

Frequency Range LO Conversion Isolation I to Q Balance VSWR
MHz Power Loss

RF/LO’ LO Q LtoR LtolQ Phase Amplitude

Model Center | Bandwidth | Bandwidth’ dBm dB dB dB dB dB dB Deg Deg dB dB
Freq. (fo) Nominal | Typ. Max. | Typ. Max. Typ. Max. | Typ. Max. | Typ. Max. | Max

10% Bandwidth — Available in Cougar Flatpack
IQF030 30 10 % of fo DC to 50 Min. +10 9 1 55 45 55 45 |90£3 90£5| 010 050 | 1.5:1
|QF031 30 10 % of fo DC to 50 Min. +10 9 1 55 45 55 45 |90+£1 902 | 0.1 02 | 1.51
IQF120 120 10 % of fo DC to 50 Min. +10 9 1 50 45 55 45 |90£3 90£5| 015 050 | 1.5:1
IQF121 120 10 % of fo DC to 50 Min. +10 9 1 50 40 55 45 |90+£1 902 | 0.1 02 | 151
IQF500 500 10 % of fo DC to 50 Min. +10 9 1 40 30 40 30 |90+£3 90x5( 025 075 | 1.51
IQF501 500 10 % of fo DC to 50 Min. +10 9 1 40 30 40 30 |90+1 90x2| 0.1 02 | 1.51
IQF1000 1000 10 % of fo DC to 50 Min. +10 10 12 40 30 30 20 |90£3 905 | 035 1.0 1.5:1
|QF1001 1000 10 % of fo DC to 50 Min. +10 10 12 40 30 30 20 |90+1 90x2| 0.1 02 | 151
IQF1500 1500 10 % of fo DC to 50 Min. +10 10 12 30 20 20 15 [90+£3 90x5| 05 1.0 1.5:1
IQF1501 1500 10 % of fo DC to 50 Min. +10 10 12 30 20 20 15 [90+1 902 | 0.1 02 | 1.51
Octave Bandwidth — Available in Cougar Flatpack

1Q068 60 fo+20 MHz | DC to 50 Min. +10 9 1 55 45 55 45 [90+4 90+5| 025 050 | 1.5:1
1Q158 150 fo+50 MHz | DC to 50 Min. +10 9 11 50 45 55 45 |90+4 90+5| 025 050 | 1.5:1

Current data sheets available on website. 'RF and 1Q Bandwidths are typically much greater than specified.
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"‘ TELEDYNE COUGAR

A Teledyne Technologies Company

Typical Values |QM281 1
LO&RF ....... ... .. . . . . 1.4 -2.8 GHz
IF e DC - 0.5 GHz
ThirdOrder l.LP.. .. ... ... .. ... ... ... .. .. ... +13.0 dBm
ConversionLoss . ............ .. ... .. ... ....... -9.0dB
LO Drive (nominal). . ........................... +13.0 dBm
High Isolation (LOtoRF) ....................... 42.0dB
Standard Mixer Carrier
Guaranteed
-55 to +85 °C
Parameter Port Frequency Typ. Max.
(GHz) (dB) (dB)
. N\
SSB Conversion Loss | fp 141028 8.5 9.5
and fL 1.4t02.8 8.5 9.5
SSB Noise Figure f| DCt0 0.5 8.5 9.5
R 1.6t02.8 10.5 11.5
flL 1.6t02.8 10.5 11.5
] DC to 0.5 10.5 11.5
Conversion Comp. R Level = +5 dBm - 1.0
Desenitization fRo Level = +2 dBm - 1.0
Typ. Min.
Isolation (dB) (dB)
fLatR fL 1.4t02.0 42 35
fLatl,Q flL 1.4102.0 40 30
fratl, Q R 1.4t02.0 32 25
fLatR fL 2.0t028 46 36
fLatl,Q flL 2.0t0 2.8 50 42
fratl, Q R 2.0t028 36 30
Third Order Intercept LO = +13 dBm +15dBm —
LO = +16 dBm +16 dBm —
Image Rejection RF=6.0t010.8 GHz| 25dB 20 dB
Side Band Suppression IF =0.5GHz
Amplitude Match RF =1.4t01.8 GHz 0.5dB 1.0dB
RF=18t028GHz | 0.15dB 0.25dB
Phase Match
(Demodulation) RF = 6.0 to 10.8 GHz 4.0° 6.0°
Phase Match RF=1.411.8 GHz| +25.0° +30.0°
(Modulation) RF =1.80 2.8 GHz +15.0° +22.0°
Conversion Loss RF=1.4t018GHz| -9.5dB -11.0dB
(Modulation) RF=1.8t028GHz| -7.0dB -8.5dB
o 4
* Measured in a 50-ohm system with nominal LO drive of +13 dBm as a downconverter.
Storage Temperature . .......................... -65to +150 °C

Peak RF Input Power All Ports

+22 dBm @ 25 °C

derate to +17 dBm @ 100 °C

Rev. 5/10

Mixer Carrier MC6
1.000
T [25.40] 7|
| 80 10
[12.7] [2.5] .050
A 027
o/ [ \
JRF
1.25
[31.8]
2.00
L oo [508]
2.500
[63.50]
T {1.0]
$.093 E
[92.36] .800 2 5} 04
[20.32] — U= ([0
MINIMUM
CIRCUIT
CLEARANCE
REQUIRED
DIMENSIONS ARE IN INCHES [MILLIMETERS]
Harmonic Intermodulation Products
(single tone)
o7 93 %5 o7 % 96
51 a3 93 94 95 9% %
N 95 94 9% 95 97
w 93 91 95 % 9 9%
o 5 78 95 95 64 94 95
3 74 95 9% 56 94 95
z ,[ @ 78 61 81 88 56
2 83 82 59 78 82 55
x| 27 0 65 53 35 36
= 27 0 59 53 36 39
0 9 35 7 26 40
15 37 9 31 40
0 2 3 5
HARMONICS OF f,
FR = 2000 MHz @ -10 dBm F| = 2030 MHz
FL@+13dBm [ FL@+16.dBm [
Harmonic Intermodulation Products
(single tone)
8 92 93 95 9% 98
51 o0 93 93 9% 9% 98
o 92 97 9% 9% 97 9%
L 4 e 94 95 9% 95 95
o 93 92 94 61 96 80
@2 3| o3 89 93 59 95 74
z L[ 82 65 81 76 76
2 65 82 67 82 79 74
x 30 0 8 3 50 53
< 30 0 52 33 49 59
0 13 12 31 33 30
19 16 31 37 31
0 1 2 3 4 5
HARMONICS OF f,_
FR = 2800 MHz @ -10 dBm F| = 2830 MHz

Fl@+13dBm [

FlL@+16dBm 1
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AV TELEDYNE COUGAR

ISOLATION - dB

ISOLATION - dB

ISOLATION - dB

A Teledyne Technologies Company
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"Level of the f|_signal fed through to the R- and I-ports with respect to the level of the f|_signal
at the L-port.
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Conversion Loss vs LO Drive Level®
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2Conversion loss of the mixer when used in an SSB system. The frequency ordinate
refers to the R-port (fg) with f| at 30 MHz.

Modulation (QPSK)
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"‘ TELEDYNE COUGAR

A Teledyne Technologies Company

Typical Values |QM4221
LO&RF ... ... 1.9-4.2 GHz
IF DC-1.1 GHz
ThirdOrder l.P.. . .. ....... . ... ... ... .. ... ... +13.0 dBm
ConversionLoss . ............ .. ... ... .. ... -10.0 dB
LO Drive (nominal). .. .......... .. ... .. ... ...... +10.0 dBm
High Isolation (LOtoRF) ....................... 42.0 dB
Standard Mixer Carrier
Guaranteed
-55to +85 °C
Parameter Port Frequency Typ. Max.
(GHz) (dB) (dB)
. N\
SSB Conversion Loss | fr 2.1t04.1 9.0 10.0
and flL 2.1to 4.1 9.0 10.0
SSB Noise Figure f| DC1t0 0.5 9.0 10.0
fR 1.9to 4.1 11.0 13.0
fL 1.9t04.1 11.0 13.0
f| 0.6to0 1.1 11.0 13.0
Conversion Comp. fR Level = +3 dBm - 1.0
Desenitization fRo Level = +2 dBm - 1.0
Typ. Min.
Isolation (dB) (dB)
fatR fl 1.91t0 3.0 40 33
flatl fL 1.9t0 3.0 25 18
fratl fR 1.9t02.7 32 28
flatR fL 3.0t04.2 45 40
fLatl fL 3.0t04.2 42 35
fratl fR 2.7t04.2 35 33
Third Order Intercept LO = +10dBm +12 dBm —
LO = +13dBm +12.dBm —
Image Rejection RF =1.9104.2 GHz 25dB 20 dB
Side Band Suppression IF=0.5GHz
Amplitude Match RF =1.91t04.2 GHz 0.2dB 0.3dB
Phase Match
(Demodulation) RF =1.9t0 4.2 GHz 2.0° 4.0°
Phase Match RF =2.510 3.5 GHz £5.0° +8.0°
(Modulation) RF =1.9104.2 GHz +10.0° +15.0°
Conversion Loss RF =2.51t04.2 GHz -7dB -8 dB
(Modulation) RF=19t042GHz | -10dB -11.5dB

* Measured in a 50-ohm system with nominal LO drive of +10 dBm as a downconverter.

Storage Temperature

Peak RF Input Power All Ports

-65to +150 °C

+22 dBm @ 25 °C

derate to +17 dBm @ 100 °C

Rev. 5/10

HARMONICS OF fg

HARMONICS OF fg

Mixer Carrier MC4
.850
[21.59] | R.09 040
43 .
[10.8] " /[ (R22] = [102)
/R
[ O 9 53 |
050 RF [13.3] |
6.67] || n 71
910 ¢ =T [18.1]
[2?@ o
$.086 | 04 04
[62.18] (o)
: .63 [1.0]
- [16.0] T MINIMUM
CIRCUIT
.710 CLEARANCE
== US.OBJ [~ REQUIRED

DIMENSIONS ARE IN INCHES [MILLIMETERS]

Harmonic Intermodulation Products
(single tone)

5 93 93 94 94 92 82

93 93 94 95 91 78

4 93 94 94 73 77 78

93 95 94 69 78 72

3 93 94 94 73 77 78

65 90 67 47 73 93

2 76 37 50 40 71 66

72 38 47 41 71 67

1 19 0 31 53 36 56

19 0 31 56 41 55

0 11 16 28 30 40

9 17 33 32 45

0 1 2 3 5

HARMONICS OF f,
FR = 2000 MHz @ -10 dBm F| = 2030 MHz
FL@+10dBm [ FL@ +13dBm [

Harmonic Intermodulation Products
(single tone)

5 90 92 93 93 96 96

90 92 93 93 95 97

4 92 93 95 96 96 96

91 92 94 95 92 96

3 91 94 93 61 94 95

90 94 92 59 92 94

2 78 80 66 80 79 65

76 78 65 79 75 69

1 26 0 48 49 61 50

26 0 52 49 63 50

0 14 24 21 40 29

18 27 19 45 33

0 1 3 4 5

2
HARMONICS OF f,

Fg = 4000 MHz @ -10 dBm F| = 4030 MHz
FL@+t0dBm [ FL@ +13dBm [
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AV TELEDYNE COUGAR

ISOLATION - dB ISOLATION - dB

ISOLATION - dB

A Teledyne Technologies Company
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'Level of the f|_signal fed through to the R- and I-ports with respect to the level of the f|_signal
at the L-port.
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2Conversion loss of the mixer when used in an SSB system. The frequency ordinate
refers to the R-port (fg) with f| at 30 MHz.

Modulation (QPSK)
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"‘ TELEDYNE COUGAR

A Teledyne Technologies Company

Typical Values IQM1 1 621
LO&RF ...... ... . . . 6.0 - 10.8GHz
IF . DC - 0.5 GHz
ThirdOrder l.P.. . .. ....... ... .. ... ... .. ... ... +15.0 dBm
ConversionLoss . ............ .. ... ... ... ... -9.0dB
LO Drive (nominal). .. .......... .. ... ... ....... +10.0 dBm
High Isolation (LOtoRF) ....................... 30.0dB
Standard Mixer Carrier
Guaranteed
-55 to +85 °C
Parameter Port Frequency Typ. Max.
(GHz) (dB) (dB)
. N\
SSB Conversion Loss | fg 6.0t09.0 8.5 9.5
and fL 6.0 t0 9.0 8.5 9.5
SSB Noise Figure f) DC1t0 0.5 8.5 9.5
fR 9.0t0 10.8 9.0 10.0
fL 9.0t0 10.8 9.0 10.0
f| DCto 0.5 9.0 10.0
Conversion Comp. fR Level = +3 dBm - 1.0
Desenitization fRo Level = +2 dBm - 1.0
Typ. Min.
Isolation (dB) (dB)
flatR fL 6.0t0 8.0 25 20
flatl fL 6.010 8.0 40 33
fratl fR 6.0t0 8.0 27 23
flatR fL 8.0t0 10.8 32 26
flatl fL 8.0t010.8 45 38
fratl fR 8.0t0 10.8 33 27
Third Order Intercept LO =+10dBm +15 dBm —
LO = +13dBm +15 dBm —
Image Rejection RF =6.0t010.8 GHz| 28dB 23dB
Side Band Suppression IF =0.5GHz
Amplitude Match RF=6.0t0 10.8 GHz| 0.5dB 0.8dB
Phase Match
(Demodulation) RF = 6.0 to 10.8 GHz 5.0° 8.0°
Phase Match RF = 6.0t0 7.5 GHz +8.0° $12.0°
(Modulation) RF =7.51010.8 GHz +15.0° 1+22.0°
Conversion Loss RF=6.0t0 10.8 GHz| -13dB -145dB
(Modulation) )

* Measured in a 50-ohm system with nominal LO drive of +10 dBm as a downconverter.

Storage Temperature . ..........................

Peak RF Input Power All Ports

-65to +150 °C

+22 dBm @ 25 °C

derate to +17 dBm @ 100 °C

Rev. 5/10

Mixer Carrier MC5
.600
| [15.24] [ R.09 040
.30 T
X )/ (R24] TU.OZJ
* % I 4 go
500 R [7.6] ‘r
[15.24] - =Q 1= i
[11.68]] | L -1 L
} L2 540
f ——
[1.02] .04
$.078 I
[¢1.98] o310 11401
' [11.68] MINIMUM
CIRCUIT
CLEARANCE
REQUIRED

HARMONICS OF fg

HARMONICS OF fg

DIMENSIONS ARE IN INCHES [MILLIMETERS]

Harmonic Intermodulation Products
(single tone)

6 53 89 30 %2 55
51 g6 84 89 90 93 94
84 89 89 90 90 93
41 a3 89 89 87 84 92
86 75 &8 63 77 80
31 e 73 65 61 74 78
77 67 a7 67 65 75
21 68 67 43 58 63 81
17 0 28 37 56 52
T s 0 29 33 62 52
2 8 30 41 26
0 5 10 30 42 31
0 1 2 3 5
HARMONICS OF f,
Fg = 6000 MHz @ -10 dBm F| = 6000 MHz
FL@+10dBm [ FlL@ +13dBm [
Harmonic Intermodulation Products
(single tone)
NA 75 &9 50 5% %
51 na 77 89 90 92 95
76 88 90 % 90 %
Al 7 88 90 93 87 93
87 90 92 72 99 90
31 & 89 90 71 92 90
82 79 55 76 76 74
2 80 74 52 7 78 72
S 0 s %5 56 78
23 0 46 46 53 51
24 40 26 31 N/A
0 32 42 29 37 N/A
0 1 2 3 4 5
HARMONICS OF f,
Fg = 9000 MHz @ -10 dBm FL = 9000 MHz

FL@+t0dBm [ FL@ +13dBm [
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ISOLATION - dB ISOLATION - dB

ISOLATION - dB

A Teledyne Technologies Company
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2Conversion loss of the mixer when used in an SSB system. The frequency ordinate
refers to the R-port (fg) with f| at 30 MHz.

Modulation (QPSK)
T

120 : :
—HH-LH e LH-LL _
110 f— mmelL-HL  =eee HL-HH o= -
100 e & 2/ T wr v
PSR N IPeerer) T I e, I
90 D R e,
% G S . At
- e
| __— RN
70 =
60 \ \ \ \
6.0 65 7.0 7.5 8.0 8.5 9.0 95 10.0 105 11.0
FREQUENCY - GHz
) Relative IF Response
1 F| = 8 GHz
O e,
4 R \\
N,
N,
2 SSN
. "-h\A
3 *.,\.
.\'w RN
4t L e +10dBm |-Port seees +13dBm |-Port — RN
==:+10dBm Q-Port e===- +13dBm Q-Port
5 \ \ \ \ \ \ | \
14 12 -10 08 06 04 -02 0 02 04 06 08 10 12 14
RELATIVE IF FREQUENCY - GHZ
i Intercept Point
T T
IF = 30 MHz b :
40 [ Rf at -10 dBm ——
Hi-Side LO | __locee===" ==
S B ——
----------- - —————
30 pa====f ——== -
Le=t=="" —1IP3LO at +10dBm == IP3LO at +13dBm
25 ==:IP2LO at +10dBm ====IP2LO at +13dBm
T
................... e
L e R e e e
\ /
10 I 1 |
6.0 65 7.0 7.5 0 8.5 9.0 95 10.0 105 11.0

8. X
FREQUENCY - GHz

408-522-3838 « Fax: 408-522-3839 « Check for updates: www.teledyne-cougar.com



