
TYPICAL CHARACTERISTICS ON PIQ-1-SMT

THE PIQ-1-SMT IS AN INTEGRATED BROADBAND IQ VECTOR MODULATOR WITH FULLY DIFFERENTIAL INPUTS AND OUTPUTS 

(LO AND RF) PORTS AND SINGLE ENDED ON THE BASEBAND (I AND Q) INPUTS. AN ON-CHIP BROADBAND QUADRATURE 

GENERATOR NETWORK ALLOWS THE PIQ-1-SMT TO ACHIEVE MULTI-OCTAVE FREQUENCY COVERAGE. THE PIQ-1-SMT 

OPERATES WITH A SINGLE POSITIVE VCC = 4V @ 250 mA SUPPLY AND IS SUPPLIED IN A QFN PACKAGE.

REPORTED BY: ANTON L.

TESTED BY: ANTON L.

DATE: 3/23/2026

 7309-A Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731

Email: sales@pmi-rf.com

Page 1 of 20



`

 7309-A Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731

Email: sales@pmi-rf.com

Page 2 of 20



-50 dBc TYP.

100 MHz TO 20 GHz

-12.6 dBm

10 GHz

1.08 V

-22.7 dB

0.61 dB

-22.7 dB

1.65:1 AVG.

Voltage Conversion Gain -20 dB TYP.

Carrier (LO) Leakage -40 dBc TYP. -42.1 dBc

13 RF-, RF+ VSWR: 2.5:1 TYP. 1.89:1 AVG.

1.58:1 AVG.

-49.2 dBc

14 I, Q VSWR: 2:1 TYP.

15 RF-LO Isolation:

10 Quadrature Phase Error: 1.0° MAX. 0.1°

11

12 LO+, LO- VSWR: 2.5:1 TYP.

I/Q Gain Imbalance 0.5 dB TYP.

LO Input Power:2 -10 TO 10 dBm

4 RF Output Power: -12 dBm TYP.

6 I/Q Common-mode Bias:

Parameters Specified Value

1.08 V ± 50mV

0 dBm TYP.

Measured Value @+25°C

Sideband Suppression 

(SBS):
30 dB TYP.

3

7

8

9

5 Baseband I/Q Bandwidth: 10 GHz (DC TO 10 GHz)

RF Frequency Range: 100 MHz TO 20 GHz

Test

Item No.

1 LO Frequency Range: 100 MHz TO 20 GHz 100 MHz TO 20 GHz
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29 Residual Phase Noise:
-100 dBm/Hz (@ 1 kHz) TYP.

-110 dBm/Hz (@ 1 MHz) TYP.

-97 dBm/Hz (1 KHz)

-110  dBm/Hz (1 MHz)

30 Residual AM Noise: -80 dBm/Hz MAX. -82 dBm/Hz MAX.

31 SNR: 55 dB TYP. 53.5 dB

26 AM/PM Conversion: ± 3° TYP. 2.3°

27
Output Noise Spectral 

Density:
-150 dBm/Hz -148 dBm/Hz

28 Noise Figure: 50 dB TYP. 48.7 dB

23 Spurious Emissions: -30 dBm TYP. -28 dBm

24

SFDR

(Spurious-Free Dynamic 

Range):

20 dB TYP. 21.6 dB

25 AM/AM Conversion: LINEAR UP TO Vp = 1080 mV LINEAR UP TO Vp = 1080 mV

20 IP3: 5 dBm TYP. 3.3 dBm

21 IP2: 45 dBm TYP. 43.8 dBm

22 Harmonic Distortion:

2nd harmonic: -35 dBc TYP.

3rd harmonic: -20 dBc TYP.

4th harmonic: -50 dBc TYP.

5th harmonic:-35 dBc TYP.

2nd harmonic: -35.4 dBc TYP.

3rd harmonic: -21.6 dBc TYP.

4th harmonic: -51.9 dBc TYP.

5th harmonic:-33.5 dBc TYP.

16 LO-Baseband Isolation: -45 dBc TYP. -47.2 dBc

17 RF-Baseband Isolation: -40 dBc TYP. -41.6 dBc

18 I-Q Crosstalk: -40 dBc TYP. -40.6 dBc

19 P1dB: -5 dBm TYP. -6.6 dBm

Test

Item No.
Parameters Specified Value Measured Value @+25°C
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46 VCC: 4V ± 5% 4.01V

47 Current: 250 mA TYP. 230 mA

43 CMRR: TBD TBD

44 Transient Response: TBD TBD

45 I/Q DC Range: 0 TO 3.3 V 0 TO 3.3 V

40 Group Delay: TBD TBD

41 Group Delay Ripple: TBD TBD

42 I/Q Skew: TBD TBD

37 OBW (Occupied Bandwidth):
5.5 MHz (for QAM64 @ 5 MHz Symbol 

Rate)
5.59 MHz

38
Baseband magnitude 

flatness:

±0.5 dB TYP.

(Over 375 MHz Baseband)
±0.5 dB

39 Baseband Linearity:
1 dB MAX. (Up to 1.08 BB Vp)

4 dB MAX. (At 2.00 BB Vp - max drive)

1 dB UP TO 1.08 Vp

3.6 dB @ MAX DRIVE

34 BER (Bit Error Rate):
10^-4 TYP. (not impaired)

10^-9 TYP. (impaired)

~10^-4 (not impared)

~10^-9 (impaired)

35
ACPR (Adjacent Channel 

Power Ratio): 
-40 dBc TYP. -42.8 dBc

36
IBW (Instantaneous 

bandwidth):
400 MHz. MIN. 400 MHz. MIN.

Test

Item No.
Parameters Specified Value Measured Value @+25°C

32
EVM (Error Vector 

Magnitude):

3.5% TYP. (not impaired)

1% TYP. (impaired)

3.69 % (not impaired)

1.05 % (impaired)

33
MER (Modulation Error 

Ratio):

30 dB TYP. (not impaired)

40 dB TYP. (impaired)

28.65 dB (not impaired)

39.55 dB (impaired) 
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Constellation Diagram (QAM-64 @ 5 MSyb, Carrier = 5 GHz, not impaired)

LO Leakage = -42.17 dBc (Carrier = 5 GHz)
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Constellation Diagram (QAM-64 @ 5 MSyb, Carrier = 5 GHz, impaired)

Sideband Suppression (SBS) = -22.7 dB
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DC-coupled I/Q @ 5 GHz Carrier

RF-LO Isolation = -49.22 dBc
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LO-Baseband Isolation = -47.27 dBc

RF-Baseband Isolation = -41.61 dBc
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I-Q Crosstalk = -40.68 dBc

LO, RF VSWR
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I,Q VSWR

IP3 @ +3.3 dBm
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IP2 @ +43.8 dBm

Harmonic Distortion
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IQ Circle with Vp = 200 mV Baseband centered at 1.08 V

IQ Circle with Vp = 500 mV Baseband centered at 1.08 V
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IQ Circle with Vp = 1080 mV Baseband centered at 1.08 V

IQ Circle with Vp = 1500 mV Baseband centered at 1.08 V
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IQ Circle with Vp = 2000 mV Baseband centered at 1.08 V

IQ Real/Imag with Vp = 1080 mV Baseband centered at 1.08 V
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AM/AM Conversion

AM/PM Conversion - 2.3° (peak)
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Baseband Magnitude Flatness ±0.5dB

Baseband Linearity: 1 dB MAX. up to 1.08 Vp; 3.6 dB MAX. at highest drive
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Output Noise Spectral Density = -148.36 dBm/Hz

Residual Phase Noise @ -97 dBc/Hz (1 KHz), -110 dBc/Hz (1 MHz)
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Residual AM Noise @ -82 dBc/Hz NAX. (Referenced to the residual LO leakage carrier at output)

LO: 

Output:
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Adjacent Channel Power Ratio (ACPR) @ -42.8 dBc (for roll-off factor 0.25, BW = 6.25 MHz)

Occupied Bandwidth (OBW) = 5.59 MHz
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