SUMMARY TEST DATA

PM I ON
\QQ f A ‘ E,, i # 17 HADA-D2002
PL38482/2252
Customer: _ Tested By: _J. Monley
SO No: _ Temperature: _+25°C -40C +85C
Model No: HADA-D2002 Date: 12/30/22
Serial No: PL38482/2252 Drawing No: 27620222 Rev: A1
TEST. TEST QA
ITEM NO PARAMETERS SPECIFIED VALUE RESULTS Qc
P
1 Frequency Range: 2.0 GHz - 18.0 GHz 2.0 GHz - 18.0 GHz Qi3
See Plot
]
2 TSS: -40 dBm Min -40.0 dBm
@ -40°C to +85° See Plot
8 Frequency Flatness: +1.65 dB Max +0.571 dB
See Plot
Input / Output
4 Characteristics: Y =2150 + 50X Pass
(93 Q) [X: Input (dBm), Y: Output (mv)]
+1.5 dB Max (@ +25°C, 10 GHz)* +0.64 /-0.78 dB
5 Logging Accuracy [-36 dBm < INPUT =< +4 dBm]
+3.1 dB Max (Note) +2.36/-2.02 dB
See Plot
. . 0.5 dB Max @ +25°C +0.27 /-0.38 dB
8 Ezg Kineanis +0.75 dB Max @ -40°C to +85°C +0.67 1-0.56 dB \
See Plot
7 Maximum Input Power (CW): +23 dBm Pass \
8 Duty Cycle: 100% Pass \
. i 30 ns Max 27.3 ns
9 Rl Tiare: (10% to 90%) See Plot
o 500 ns Max 123.3 ns
i P s (@ Pulse width 100usec input) See Plot
(90% to 10%)
. +95 mV +21 mV
i (Input &'?OCQOtzfriti.nated)' i Aoy,
' (@ -40°C to +85°C) See Plot

(916)265-2597
Email: sales@pmi-rf.com

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:




adinnazaa SUMMARY TEST DATA
PMI ON

\QQ EM E,,i ;7,\ /}/I HADA-D2002

P1.38482/2252
_ 3.0:1 Max 1.70: 1 Pny
12 AL S @ +23 dBm See Plot Q43
13 Propagation Delay: 60 ns Max 45 ns {
i +12 + 1VDC @ 125 mA Max 120 mA
14 Faer SUppiy: 12+ 1VDC @ 75 mA Max 40 mA
15 Warm Up Time: 2 Minutes Max 2 Minutes l
*Notes: Includes Frequency Flatness. Input Power, Temperature Deviation and
Deviation for DC Offset. The test shall be performed using RG-62
(or equivalent), 5 meter, 93+0.5 Ohms terminated.
QA/QC Approval: /4 M/Lflt:‘/ Date: [7'? o <

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:

(916)265-2597
Email: sales@pmi-rf.com
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SUMMARY TEST DATA

ON
HADA-D2002

PL.38482/2252

Output Voltage Offset=
TSS Frequency(Min)=

0.021
2.0

LOG TRANSFER WITH FREQUENCY @ +25C
MODEL: HADA-D2002
SERIAL NO: PL38482
TESTED BY: DA
DATE: 12/23/2022

Volts
GHz

GRAPH #1

PLANAR MONOLITHICS INDUSTRIES
4921 Robert J. Mathews Parkway Suit 1

El Dorado Hills, CA 95762

TEL: 916-542-1401 FAX: 916-265-2597

EMAIL: SALES@PMI-RF.COM

Frequency
2GHz |INTERCEPT (m{2151
SLOPE (mV/dB] 51.7|

6 GHz [INTERCEPT (m]2196

SLOPE (mV/dB

10 GHz [INTERCEPT (m]2170

SLOPE (mV/dB] 51.4|

14 GHz [INTERCEPT (m]2176

SLOPE (mV/dB

18 GHz [INTERCEPT (m[2169]

SLOPE (mV/dB| 51.6

Flatness +/- dB
Max Video Qutput V
Min Video Output V/

36 | 31 [ 26 [ 21 ] 46 ] 1] 6 [ 4 | 4 |[RFinputPower (dBm) |
281 554 | 808 | 1054 | 1327 | 1596 | 1836 | 2107 | 2346 | [Measured Value (mV) Error(dB

8 % 2 -11 4 14 -4 8 <12 | |Error (mV) MAX | MIN
015 0143 | 0.04 | 0.21 | 0.07 | 0.27 | -0.09 | 0.15 [ -0.23 | |LINEARITY ERROR (dB) 0.27 | -0.23
-1.38 | -0.92 | -0.84 | -0.92 | -0.46 | -0.08 | -0.28 | 0.14 | -0.08 | |LOGGING ACCURACY (dB) 0.14 [ -1.38

325 | 594 | 854 | 1100 | 1362 | 1629 | 1871 | 2155 | 2405 | [Measured Value (mV) Error(dB

-3 6 7 -7 4 3 -14 11 1 Error (mV) MAX | MIN
0.07 | 042 [ 0.13 | 0.13 | -0.08 | 0.07 | -0.27 [ 0.20 | 0.02 | [LINEARITY ERROR (dB) 0.20 [-0.27
050 | -0.12 | 0.08 | 0.00 |"0.24"|70.58 | 0.42 | 4.10 [ 1.10 | [LOGGING ACCURACY (dB) 1.10 | -0.50

311 584 | 845 | 1091 | 1341 | 1609 | 1844 | 2124 | 2382 | [Measured Value (mV) Error(dB)

-9 7 11 0 -7 4 =18 5 6 MAX' | MIN
017 | 014 | 0.22 | 0.00 | -0.13 | 0.08 | -0.35 | 0.10 [ 0.12 | |LINEARITY ERROR (dB) 0.22 [ -0.35|»
0.78 [ -0.32 | -0.10 | 0.18 | 018 | 0.18 | -0.12 | 0.48 | 0.64 | [LOGGING ACCURACY (dB) 0.64 [-0.78
309 | 581 840 | 1085 | 1355 | 1617 | 1847 | 2122 | 2392 | |Measured Value (mV) Error(dB)

-7 8 7 -6 5 9 -19 -3 9 Error (mV) MAX | MIN
014 | 012 | 0.13 | 012 | 0.10 | 0.17 | -0.38 | -0.05 | 0.17 [ [LINEARITY ERROR (dB) 0.17 | -0.38
-0.82 | -0.38 | -0.20 | -0.30 | 0.10 | 0.34 | -0.06 | 0.44 | 0.84 | [LOGGING ACCURACY (dB) 0.84 |-0.82
303 | 576 | 834 | 1078 | 1348 | 1609 | 1848 | 2123 | 2374 | [Measured Value (mV) Error(dB)

-8 7 6 -8 4 it <12 5 -2 Error (mV) MAX | MIN
-0.16 | 0.13 | 0.13 | -0.15| 0.08 | 0.14 | -0.23 | 0.10 [ -0.04 | |LINEARITY ERROR (dB) 0.14 | -0.23
0.94| 048 | -0.32 | 044 | -0.04 | 018 | -0.04 | 0.46 | 0.48 | |[LOGGING ACCURACY (dB) 0.48 [-0.94
0.426 | 0.387 | 0.445 | 0.445 | 0.339 | 0.319 | 0.339 | 0.465 | 0.571
0.325 | 0.594 | 0.854 | 1.100 | 1.362 | 1.629 | 1.871 | 2.155 | 2.405
0.281 | 0.554 | 0.808 | 1.054 | 1.327 | 1.596 | 1.836 | 2.107 | 2.346

Logging Linearity vs Frequency

LOGGING LINEARITY ERROR (dB)

Error(dB
MAX | MIN
0.27 | -0.38

Logging Accuracy vs Frequenc

Error(dB
MAX | MIN

LOGGING ACCURACY ERROR (dB

1.10 [ -1.38

(916)265-2597
Email: sales@pmi-rf.com

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
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SUMMARY TEST DATA
ON
HADA-D2002

P1.38482/2252

LOG TRANSFER WITH FREQUENCY @ +25C
MODEL: HADA-D2002

SERIAL NO: PL38482

TESTED BY: DA

LINEARITY ERROR (dB)

-0.5

-1.0

-1.5

-2.0

-2.5

-3.0

3.0

Linearity Error|VS Input Power

25

20

15

1.0

0.5

0.0

-36 -31

-26

-21 -16 -11
INPUT POWER (dBm)

=3=2000

w6000

410000

“ae=14000

esistes 18000

LOG ACCURACY ERROR (dB)

-0.5
-1.0
-1.5
-2.0
2.5
-3.0
-3.5
-4.0
-4,5
-5.0

5.0

Logging Accurady VS Input Powej

4.5

4.0

3.5

3.0

2.5

2.0

15

1.0
0.5

0.0 A

36 31

-21 -16 -11
INPUT POWER (dBm)

w=g==2000

w6000

%=10000

e 14000

18000

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401

(916)265-2597
Email: sales@pmi-rf.com

Fax:




SUMMARY TEST DATA
ON
HADA-D2002

P1.38482/2252

Frequency
2GHz [INTERCEPT (m] 2130
SLOPE (mV/dB] 49|

6 GHz [INTERCEPT (m{2175]

SLOPE (mv/dB| 49.8

10 GHz [INTERCEPT (m) 2142

SLOPE (mV/dB] 49.4]

14 GHz [INTERCEPT (m] 2171

SLOPE (mV/dB] 49.1]

18 GHz [INTERCEPT (m{ 2140]

SLOPE (mV/dB] 48.3

Max Video Output V
Min Video Output V

1
’ Flatness +/- dB
|

Output Voitage Offset=

0.146

LOG TRANSFER WITH FREQUENCY @ -40C
MODEL: HADA-D2002
SERIAL NO: PL38482
TESTED BY: J. Monley
DATE: 12/20/2022

Volts

GRAPH #2

PLANAR MONOLITHICS INDUSTRIES
4921 Robert J. Mathews Parkway Suit 1
El Dorado Hills, CA 95762
TEL: 916-542-1401 FAX: 916-265-2597
EMAIL: SALES@PMI-RF.COM

36 | 31 [ 26 [ 21 | 46 | 41 | -6 | 4 | 4 |[RFInputPower (dBm) |

400 | 596 | 840 | 1080 | 1346 | 1603 | 1845 | 2089 | 2319 | [Measured Value (mV) Error(dB
33 | 6 | a7 | 22 0 12 9 8 7| [Error (mV) MAX | MIN
0.67 | -0.33 | -0.34 | -0.44 | -0.01 | 0.24 | 0.18 | 0.17 | -0.14 | [LINEARITY ERROR (dB) 0.67 [-0.44x
1.00 | -0.08 | -0.20 | -0.40 | -0.08 | 0.06 | -0.10 | -0.22 | -0.62 | [LOGGING ACCURACY (dB) 1.00 [ -0.62
408 | 819 | 868 | 1116 | 1377 [ 1630 [ 1880 [ 2132 [ 2374 | [Measured Value (mV) Error(dB)
26 | 42 | 42 | 43 [ 4 3 4 77 0| [Error (mV) MAX | MIN
052 [ -0.24 [ 0.24] -0.27 _0.06 | 0.08 [ 0.14 | -0.01 | [LINEARITY ERROR (dB) 0.52 [-0.27
116 | 0.38 | 0.36 | 0.32 |/ 0.54 [ 0:60 |"0:60 |"0:64"[ 048 | |LOGGING ACCURACY (dB) 1.16 | 0.32
387 | 598 852 | 1096 | 1347 | 1603 | 1845 | 2100 | 2339 | |Measured Value (mV) Error(dB)

2 | 4] 9| 5] 4 o [ 8 0 | [Error (mV) MAX | MIN
0.45 | -0.27 | -0.13 | -0.18 [ -0.10 [ 0.09 | -0.01 | 0.16 | 0.00 | [LINEARITY ERROR (dB) 0.45 [-0.27
0.74 | -0.04 | 0.04 | -0.08 | -0.06 | 0.06 | -0.10 [ 0.00 [ -0.22 | [LOGGING ACCURACY (dB) 0.74 [-0.22
424 | 635 | 887 | 1136 | 1385 | 1635 | 1874 2370 | [Measured Value (mV) Error(dB)

20 8 - 7 o e [ Error (mV) MAX | MIN
041 | -0.29 | 0.16 | -0.08 | -0.01 | 0.09 | -0.04 | 0.03 | 0.06 | [LINEARITY ERROR (dB) 0.41 [-0.29
1.48 | 0.70 | 0.74 [ 072 [ 0.70 [ 0.70 | 0.48 | 0.46 | 0.40 | [LOGGING ACCURACY (dB) 1.48 | 0.40
417 | 627 | 879 | 1124 | 1363 | 1612 | 1851 | 2098 | 2329 | [Measured Value (mV. Error(dB)
17 | 45 [ 5 - 4 4 1 7 4| [Error (mV) MAX | MIN
0.34 | -0.31 | 0.09 | -0.02 | -0.08 | 0.08 | 0.03 | 0.14 | -0.08 | [LINEARITY ERROR (dB) 0.34 [-0.31
1.34 | 054 | 058 | 048 | 0.26 | 0.24 | 0.02 | 0.04 | -0.42 | [LOGGING ACCURACY (dB) 1.34 | -0.42
0.377 | 0.397 | 0.479 | 0.570 | 0.397 [ 0.326 [ 0.356 [ 0.438 [ 0.560 |

0.424 [ 0.635 [ 0.887 | 1.136 | 1.385 [ 1.635 | 1.880 | 2.132 | 2.374

0.387 [ 0.596 | 0.840 | 1.080 [ 1.346 [ 1.603 [ 1.845 | 2.089 | 2.319

Logging Linearity vs Frequenc! Error(dB
MAX [ MIN
LOGGING LINEARITY ERROR (dB)| 0.67 | -0.44

LOGGING ACCURACY ERROR (dB

Logaing Accuracy vs Freguency Error(dB|
MAX | MIN
1.48 | -0.62

Email: sales@pmi-rf.com

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
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SUMMARY TEST DATA
PMI Lﬁ ON

\QQ f” Ehi # 17 HADA-D2002

PL.38482/2252

LOG TRANSFER WITH FREQUENCY @ -40C
MODEL: HADA-D2002

SERIAL NO: PL38482

TESTED BY: J. Monley

LINEARITY ERROR (dB)

3.0
25
2.0
1.5
1.0
0.5
0.0

-0.5

-1.0
-1.5
-2.0
-2.5

-3.0

Linearity Errfjor VS Input Pow

-

w=22000

=ii==6000

— T 1 410000

@14000

@w=18000

-36 -31 -26 -21 -16 -11 -6 -1 4

INPUT POWER (dBm)

LOG ACCURACY ERROR (dB)

Logging Accuracy J/S Input Power

w2000

@iim6000

I S — = 2 e £ iy
3 P —— . — L B 10000

514000

=w=18000

-31 26 21 -16 11 -6 1 4
INPUT POWER (dBm)

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com




% SUMMARY TEST DATA

H -
\%g 5/\! !hi # 17 HADA-D2002
PL.38482/2252
LOG TRANSFER WITH FREQUENCY @ +85C
MODEL: HADA-D2002
SERIAL NO: PL38482
TESTED BY: J. Monley
DATE: 12/20/2022 PLANAR MONOLITHICS INDUSTRIES
4921 Robert J. Mathews Parkway Suit 1
GRAPH #3 El Dorado Hills, CA 95762

TEL: 916-542-1401 FAX: 916-265-2597
EMAIL: SALES@PMI-RF.COM

Output Voltage Offset= 0.095 Volts

36 | 31 | 26 [ 21 | 46 [ 11 | 6 | 4 | 4 |[RFinputPower(dBm) |

Frequency
2GHz [INTERCEPT (m{2179| 249 | &21 [ 803 [ 1057 | 1321 [ 1589 [ 1842 [ 2120 [ 2409 | [Measured Value (mV) Error(dB)
SLOPE (mV/dB] 53.5 -5 ) 14 1 2 2 | 16 | & 16| |Error (mV) MAX [ MIN
-0.09 | 0.00 | 0.27 [ 0.02 | -0.05 | -0.04 | -0.31 | -0.11 | 0.29 | [LINEARITY ERROR (dB) 0.29 [-0.31
2.02 [ -1.58 [ 0.94 | -0.86 [ -0.58 [ -0.22 | -0.16 | 0.40 | 1.18 | [LOGGING ACCURACY (dB) 1.18 [-2.02
6 GHz [INTERCEPT (m] 2216| 269 | 561 | 833 | 1083 | 1348 | 1616 | 1863 | 2151 [ 2468 | [Measured Value (mV) Error(dB)
SLOPE (mV/dB]| 53.9 8 14 | 17 2 =7 8 | 30 | 12 | 36 | [Error(mV) MAX [ MIN
0.16 | 0.27 [ 0.31 | -0. . -0.56 | -0.22 | 0.67 | [LINEARITY ERROR (dB) 0.67 | -0.56 |«
-1.62 | -0.78 | -0.34 | 0.3¢ ' [l0.26 | 1.02 | 2.36 | [LOGGING ACCURACY (dB) 2.36 | -1.62
10.GHz [INTERCEPT (m] 2177 254 | 533 | 817 [ 1069 [ 1320 [ 1587 [ 1835 | 2107 [ 2420 | [Measured Value (mV) Error(dB)
|SLOPE (mV/dB]| 53.1] L [T P Y o i o 23 | 47 [ 30 ||Error (mV) MAX | MIN
-0.19 | 0.06 [ 0.40 | 0.15 [ -0.13 [ -0.10 | -0.44 | -0.32 | 0.57 | [LINEARITY ERROR (dB) 0.57 | -0.44
1.92 | 134 | -0.66 | -0.62 | -0.60 | -0.26 [ -0.30 | 0.14 | 1.40 | [LOGGING ACCURACY (dB) 1.40 [-1.92
Hz 562 2105 | 2419 | [Measured Value (mV Error(dB
[SLOPE (mV/dB] 52.5] 10 | 22 | 30 | [Error (mV) MAX | MIN
. ; -0.41 | 0.57 | [LINEARITY ERROR (dB) 0.57 | -0.48
-1.58 | -0.76 [ -0.28 | -0.30 | -0.26 [ 0.02 [ -0.22 | 0.10 | 1.38 | [LOGGING ACCURACY (dB) 1.38 [-1.58
18 GHz [INTERCEPT (m] 2173 273 | 565 | 840 | 1087 [ 1331 [ 1592 [ 1837 | 2102 | 2411 | [Measured Value (mV Error(dB)
|SLOPE (mV/dB] 52.2] 20 | 11 25 10 7 i7 23 | 19 [ 29 |[Error (mV) MAX [ MIN
-0.39 | 0.20 | 0.47 0.20 | -0.13 | -0.13 | -0.43 | -0.36 | 0.56 LINEARITY ERROR (dB) 0.56 |-0.43
.54 [ -0.70 [ -0.20 | -0.26 [ -0.38 | -0.16 | -0.26 | 0.04 [ 1.22 | [LOGGING ACCURACY (dB) 1.22 [-1.54
Flatness +/- dB 0.226 | 0.415 [ 0.349 [ 0.283 [ 0.264 [ 0.273 | 0.264 | 0.462 | 0.556
Max Video Output V 0.273 | 0.565 | 0.840 | 1.087 [ 1.348 | 1.616 | 1.863 [ 2.151 | 2.468
Min Video Output V 0.249 [ 0.521 | 0.803 [ 1.057 | 1.320 | 1.587 [ 1.835 | 2.102 | 2.409

Logging Linearity vs Frequency Error(dB)
MAX [ MIN
LOGGING LINEARITY ERROR (dB)| 0.67 I -0.56

Logging Accuracy vs Frequency Error(dB
MAX | MIN
LOGGING ACCURACY ERROR (dB] 2.36 |-2.02

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com
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ON
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g
X

PL.38482/2252

LOG TRANSFER WITH FREQUENCY @ +85C
MODEL: HADA-D2002

SERIAL NO: PL38482

TESTED BY: J. Monley

LINEARITY ERROR (dB)

-0.5
-1.0
-1.5
-2.0
-25

-3.0

3.0 Linearity Erfor VS Input Pow
2.5

=~

20

15
e 2000

1.0
w6000

0.5 4
¢ P

- - = | % 10000

4214000

=ae»18000

-36 -31 -26 -21 -16 =11 -6 =1 4

INPUT POWER (dBm)

LOG ACCURACY ERROR (dB)

Logging Accuracy /S Input Power

s 2000

@l 5000

%%10000

@ 14000

218000

-11 -6 -1 4

-36 -31 -26 -21 -16
INPUT POWER (dBm)

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com




SUMMARY TEST DATA
PMI:) N
\t] fA! 5,,2 # 17 HADA-D2002
P1.38482/2252
VSWR @ 25C
- VSWR GRAP
2.50
2.00
14 i
%0 /""/ \ﬁ\ Input 1.70:1 Max
o -
1.00
0.50
0.00
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Frequency [GHz]

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com




AN SUMMARY TEST DATA
PMI ON

\%Q f” Ehi Eu /7 HADA-D2002

P1.38482/2252

TSS @ -40.0 dBm

DS0- 30244, WY54450389: Tue Moy 01 16:30:36 2022
Buto £ E 2.26Y

KEYSIGHT |

TECHNOLOGIES

Trigger Menu

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com
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F MI 7 HADAO Bzooz
VoW '

PL38482/2252

Rise Time @ 27.3 ns

D30 30244, MY54430363: Wed Nov 02 14:58:57 2022
2 2708 3 4 50.00% 2 E 2.26Y

KEYSIGHT |

TECHNOLOGIES

Measurement Menu
= rGe 2D Tvpe e settings Clear Meas Statistins
Rise Veasurermen ~P- ~p-

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com




SUMMARY TEST DATA

FMI 7 HADA? ﬁzooz
W\ '

PL38482/2252

Fall Time @ 123.3 ns

DS0-X 30244, MY54430363: Wed Nov D2 13:14:24 2022
2 B60%,. 3 18058 200.0% Aute 2.26Y

KEYSIGHT |

TECHNOLOGIES

Ieasurements

Fall(2):

[
[
[
[
|
|
|
|
.
;
|
I
[
|
|
|
|
[
|

123.3ns

Measurement Menu
it 2 Tvpe Ldd Clear Meas
Fall Measurement ~P-

4921 Robert J. Mathews Pkwy Suite 1, El Dorado Hills, CA 95762 USA Phone: (916)542-1401 Fax:
(916)265-2597
Email: sales@pmi-rf.com




