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CWM211SP4 
IQ Mixer V0.1 2207 

Performance Features 

● Variable frequency gain: 10dB 

● Mirror rejection: 24dBc 

● LO to RF isolation: 45dB 

● Input P1dB: 15dBm 

● Input IP3: 19dBm 

● Package size: 4*4mm 24-pin QFN 

Typical Applications 

● Point-to-Point 
Communication 

● Radar, satellite 
communications 

● Point-to-Multipoint 
Communication 

Functional Block Diagram 

Overview 

The CWM211SP4 is a passive IQ mixer manufactured in a GaAs 

process. The device consists of two standard double balanced mixers, a 

90° coupler and a power divider. It can be used as an upconverter or 

downconverter from 8 GHz to 14.5 GHz. 

Electrical performance table (TA=+25℃, IF=1GHz, LO=+17dBm USB,down conversion) 
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Parameter Name 

 

Description 

 

Minimum 
value 

 

Typical values 

 

Maximum 
value 

 

Unit 

 

 

 

 

Frequency range 

 

RF Port 

 

8~14.5 

 

GHz 

 
LO Port 

 
8~14.5 

 
GHz 

 

IF Port 

 

DC~3.5 

 

GHz 

 

Variable frequency gain 
 

10 
 

dB 

 

Mirror Suppression 

 

24 

 

dBc 

 

 

 
 

Isolation degree 

 

RF to IF port 

 

22 

 

dB 

 

LO to RF port 
 

45 
 

dB 

 

LO to IF port 
 

42 
 

dB 

 

Enter IP3 

 

Pin=10dBm/tone,Δ f=1MHz 

 

19 

 

dBm 

 

Input P1dB 

 

15 

 

dBm 

 

Return loss* 

 

RF Port 

 

-10 

 

dB 

 

Phase balance degree 

 

±3 

 

Deg 

 

Range balance 
 

±1 
 

dB 

*Note: LO port is an external source, so it is not possible to accurately test the LO 
port standing wave 
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Down conversion test curve (room temperature 25℃) 
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Mirror rejection VS RF frequency 
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Variable Frequency Gain VS RF 
Frequency (USB IF=1GHz) 

Variable Frequency Gain VS RF 
Frequency (LSB IF=1GHz) 

Mirror rejection VS RF frequency 
(USB IF=1GHz) 
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Down conversion test curve (room temperature 25℃) 

Mirror rejection VS RF frequency (LSB 
IF=3.5GHz) 

60 

 

50 

 

40 

 

30 

 

20 

 

10 

 

0 

10 15 16 17 

Mi
rr
or
 r
ej
ec

t
i
o
n
 (
d
B
c
)
 

13       14 

RF Frequency(GHz) 

13dBm 

15dBm 

17dBm 

19dBm 

11       12 

40 

 

30 

 

20 

 

10 

 

0 

60 

 

50 

10 11 12 15 16 17 

Mi
rr
or
 r
ej
ec
ti
on
 (
dB
c)

 

13       14 

RF Frequency(GHz) 

13dBm 

15dBm 

17dBm 

19dBm 

M-3 

CWM 

IQ
 

M
ix

e
r S

e
rie

s  

Mirror rejection VS RF frequency (USB 
IF=3.5GHz) 

Down conversion test curve (high and low temperature) 

Variable Frequency Gain VS Temperature 
(USB IF=1GHz LO=17dBm) 

Variable Frequency Gain VS Temperature 
(LSB IF=1GHz LO=17dBm) 
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Down conversion test curve (high and low temperature) 
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Down conversion test curve (high and low temperature) 
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Down conversion test curve (high and low temperature) 
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Stray (down conversion )  
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M*LO 
 

 

 

 

 

 

 

M*RF 

0 1 2 3 4 5 

0 / -6.37 30.71 27.27 39.32 40.88 

1 19.92 0.00 23.85 44.67 51.47 55.08 

2 57.89 62.90 56.86 56.00 69.45 70.51 

3 86.51 72.27 71.33 60.81 97.80 98.62 

 

4 
 

64.56 
 

82.12 
 

88.41 
100.4 

1 

 

97.25 
103.3 

7 

5 68.97 63.72 88.25 79.77 74.05 77.46 

RF=8GHz&-10dBm ; LO=7.3GHz&+15dBm 

M*LO 
 

 

 

 

 

 

M*R F 

0 1 2 3 4 5 

0 / 5.38 19.79 22.22 46.17 20.65 

1 17.73 0.00 25.55 49.35 51.16 64.86 

2 57.66 51.87 63.69 73.57 62.88 84.94 

3 84.85 95.78 99.08 69.75 87.28 70.56 

4 71.32 76.53 77.21 70.19 75.42 91.73 

5 83.33 71.34 74.11 75.42 71.47 74.08 

RF=8GHz&-10dBm ; LO=8.7GHz&+15dBm 

M*LO 

 

 

 

 

 

 

 

M*RF 

0 1 2 3 4 5 

0 / 4.99 17.12 43.23 43.81 21.07 

1 15.23 0.00 26.89 52.11 62.21 68.84 

2 68.22 63.97 64.63 55.51 64.24 90.23 

3 87.97 69.71 71.34 66.70 75.31 93.32 

 

4 
 

90.43 
 

76.63 
 

102.73 
 

78.59 
 

79.44 
 

90.49 

 

5 
 

/ 
 

69.86 
 

73.97 
 

75.58 
 

75.23 
 

116.7 

RF=10GHz & -10dBm ; LO=9.3GHz & +15dBm 

M*LO 

 

 

 

 

 

 

M*RF 

0 1 2 3 4 5 

0 / 1.68 16.48 31.89 29.50 / 

1 13.23 0.00 22.68 56.25 44.72 40.22 

2 90.37 54.61 64.42 59.10 86.95 92.31 

3 93.72 67.47 73.51 57.28 90.09 92.87 

4 65.86 80.65 93.05 87.80 95.09 76.67 

5 / 85.50 66.24 94.25 73.25 83.00 

RF=10GHz & -10dBm ; LO=10.7GHz & +15dBm 

M*LO 

 

 

 

 

 

 

M*RF 

0 1 2 3 4 5 

0 / 2.30 25.23 25.67 21.75 / 

1 10.19 0.00 20.41 70.65 44.25 41.81 

2 87.00 87.72 56.58 55.07 69.33 64.26 

3 62.84 89.19 75.98 63.55 68.31 83.84 

4 78.09 79.94 69.84 68.21 80.20 68.34 

5 / 88.84 62.58 87.59 67.08 91.34 

RF=12GHz&-10dBm ; LO=11.3GHz&+15dBm 

M*LO 

 

 

 

 

 

 

M*RF 

0 1 2 3 4 5 

0 / 8.92 28.33 25.09 / / 

1 13.97 0.00 36.88 53.67 52.41 / 

2 77.37 91.60 63.25 73.11 99.70 66.68 

3 65.29 85.41 70.85 96.11 94.18 88.26 

4 80.58 90.89 99.81 74.56 75.09 97.65 

5 / 65.37 73.15 67.81 97.41 73.95 

RF=12GHz&-10dBm ; LO=12.7GHz&+15dBm 

Chengdu Cuiwei Electronic Co.,LTD                                                                         E-mail:sales@cdcwtec.com 
Address: No. 5, Gaopeng East Road, Gaoxin District, Chengdu, China            Website: www.cdcwtec.com 
   

mailto:info@sicoresemi.com


M-8 

CWM211SP4 
IQ Mixer V0.1 2207 

IQ
 
M

ix
e
r S

e
rie

s  

CWM 

M*LO 
 

 

 

 

 

 

 

 

M*IF 

0 1 2 3 4 5 

-5 80.49 65.78 71.26 73.34 73.84 / 

-4 86.54 62.4 54.99 70.99 66.17 / 

-3 64.84 34.15 59.99 54.06 75.75 / 

-2 59.12 41.08 33.19 59.63 56.47 / 

-1 13.5 0 29.88 43.33 35.74 / 

0 / 9.68 16.24 21.84 16.74 / 

1 13.5 -1.69 30.4 43.13 36.69 / 

2 58.89 44.87 38.68 55.45 60.07 / 

3 64.77 34.57 54.91 69.97 79.96 / 

4 87.86 58.8 65.65 70.72 75.14 / 

5 77.88 62.48 70.94 76.43 / / 

IF=0.7GHz&-10dBm ; LO=10.7GHz&+15dBm 

M*LO 
 

 

 

 

 

 

 

 

M*IF 

0 1 2 3 4 5 

-5 81.19 75.47 78.69 67.03 80.52 78.83 

-4 89.48 77.68 73.12 86.41 83.71 77.06 

-3 59.85 50.05 55.74 55.43 70.49 74.35 

-2 63.08 46.78 46.98 55.05 84.17 64.07 

-1 19.17 0 28.72 26.44 35.1 34.36 

0 / 17.19 22.22 10.48 41.74 68.32 

1 19.18 -1.1 31.62 32.01 37.36 50.86 

2 62.96 49.48 55.21 67.53 79.74 75.78 

3 60.05 42.11 58.45 55.54 69.3 64.7 

4 90.38 71.62 74.54 89.65 77.64 75.68 

5 80.03 64.27 75.1 83.36 77.45 77.88 

IF=0.7GHz&-10dBm ; LO=8.7GHz&+15dBm 

M*LO 
 

 

 

 

 

 

 

 

M*IF 

0 1 2 3 4 

-5 91.16 66.95 83.03 77.64 75.87 

-4 84.15 74.28 75.39 78.17 70.57 

-3 66.88 42.18 63.22 68.96 77.99 

-2 57.57 43.81 52.42 59.28 / 

-1 15.41 0 23.78 33.72 / 

0 / 6.31 23.98 / / 

1 15.41 0.8 25.03 29.04 / 

2 57.6 50.67 55.67 58.31 / 

3 67.56 39.46 57.62 62.64 / 

4 88.75 70.68 81.58 79.45 / 

5 92.04 69.55 80.32 72.26 / 

IF=0.7GHz&-10dBm ; LO=12.7GHz&+15dBm 

M*LO 
 

 

 

 

 

 

 

 

M*IF 

0 1 2 3 4 5 

-5 85.79 84.42 70.81 82.42 76.89 72.01 

-4 82.47 72.33 54.11 74.4 80.24 70.95 

-3 63.38 40.1 62.41 52.68 74.54 / 

-2 61.15 43.86 37.43 56.96 56.1 / 

-1 11.57 0 29 36.5 33.35 / 

0 / 9.05 14.45 20.01 16.82 / 

1 11.57 -2.06 30.58 41.73 69.92 / 

2 61.16 45.51 41.55 55.96 63.35 / 

3 63.71 37.57 54.36 77.23 72.45 / 

4 83.66 63.84 66.38 75.95 73.59 / 

5 84.8 66.9 80.85 82.19 71.07 / 

IF=1GHz&-10dBm ; LO=10.5GHz&+15dBm 

M*LO 
 

 

 

 

 

 

 

 

M*IF 

0 1 2 3 4 5 

-5 84.55 87.71 83.35 73.31 77.61 73.69 

-4 61.11 80.68 61.44 79.68 79.54 66.29 

-3 75.9 61.53 58.21 52.89 79.3 71.41 

-2 63.42 53.4 35.76 52.95 60.31 70.53 

-1 9.17 0 29.61 28.32 32.46 / 

0 / 7.31 12.25 18.26 15.17 / 

1 9.18 -2.75 28.68 48.06 53.92 / 

2 63.81 54.04 47.8 56.86 50.3 / 

3 74.59 40.64 59.02 68.11 68.74 / 

4 60.81 65.64 80.09 69.5 / / 

5 75.19 81.76 76.53 70.21 / / 

IF=2GHz&-10dBm ; LO=10.5GHz&+15dBm 

Stray (upconversion )  
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Working parameters 

RF/IF Input Power 20dBm 

LO Input Power 27dBm 

Storage temperature -65℃～+150℃ 

Operating temperature -40℃～+85℃ 

ESD_HBM Class 1A 

Absolute maximum rating 

Operating temperature -40℃～+85℃ 

Package Information 

Model Packaging Materials Solder plate 
plating 

MSL level [1] Package 
identification 
[2] 

Environmental 
requirements 

 

CWM211SP4 

 

Green resin 
compounds 

 

NiPdAu 

 

MSL 3 
S211 

 

XXXXX 

 

RoHS compliant 

[1] Maximum reflow temperature 260°C 

[2] XXXXX is the lot number 

Typical Application Diagram 
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Dimension 

Pin Definition 

 

Pin Number 

 

Function 
Symbols 

 

Function Description 

 

Schematic diagram 

 

3; 5; 12; 14; 16 

 

GND 

 

RF ground, the bottom of the package exposed 
paddle is also RF ground 

 
4 

 
RF 

RF port with isolation capacitor, AC 
coupling outer end matched to 

50Ω. 

 

9; 11 

 

IF1; IF2 

 

IF port, no isolation capacitor, DC 
coupling. 

 
15 

 
LO 

Local oscillator port with isolation 
capacitor, AC coupling outer end matched to 

50Ω. 

 

1; 2; 6-8; 10; 13; 17-24 

 

NC 

 

No internal connection 

Description: 

1、Unit：mm 
 

2、Lead frame material: copper alloy 

3、Package surface warpage: ≤0.05mm 

4, all ground pins please connect 
PCB RF ground 
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Evaluation Boards 

Designator Description 

J1, J2, J3, J4 SMA-K PCB connectors 

U1 CWM211SP4 

J1, J2, J3, and J4 are recommended to use 

the SMA-K connector of Nanjing Aowen 

D550B12E01- 023. 

NC indicates that the port is not used 

or the device is not soldered. The chip 

NC port is externally connectable to 

GND. 
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