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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

0.5 To 2.0 GHz, LOW BAND DIRECTION FINDING

KEY FEATURES:
() 0.5to0 2.0 GHz
() +14 dBm GAIN
() 8 Bit TTL CONTROL
[ ) 64 dB ATTENUATION RANGE
PMI MODEL No:

PECIFICATIONS:
® FREQUENCY RANGE = 500 TO 2000 MHz
® RF POWER OUTPUT GAIN : +14 dBm (with +5dBm Input and P,,; CP <0.9dB)
® RF SPURIOUS OUTPUT = -60 dBc Maximum
® RF HARMONICS OUTPUT : -60 dBc Maximum
® NOISE FIGURE = 8.5 dB Maximum
e AMPLITUDE TAPER = 8.0 dB Peak to Peak Maximum
® FINE GRAIN FLATNESS = 3.0 dB Peak to Peak Maximum
® VSWR INPUT/OUTPUT = 2.0:1 Maximum
® PULSE MODULATOR CONTROL = TTL “0” =LOW/ “OFF”, “1” = HIGH / “ON”
® PULSE MODULATOR ISOLATION = -60 dBc Minimum
® PULSE MODULATOR Rise/Fall TIME = 10 nS Maximum
® PULSE MODULATOR DELAY TIME : 50% TTL TO 50% RF (Defined but not specified)
® PULSE MODULATOR DELAY SYMMETRY : 10 nS Maximum
® PULSE MODULATOR VIDEO GENERATION : -60 dBm Maximum (500 to 2000 MHz)
e ATTENUATOR RANGE = 64 dB Mean
e ATTENUATOR CONTROL BITS = 8 Absolute
e ATTENUATORLSB = 0.25 dB Nominal
® TTL CONTROL (Positive True Binary) : b0=LSB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

SPECIFICATIONS:

TTL COMMANDS

ATTENUATOR FLATNESS 0-20 dB
ATTENUATOR FLATNESS 20-40 dB
ATTENUATOR FLATNESS 40-60 dB
ATTENUATOR FLATNESS 60-64 dB
ATTENUATOR ACCURACY 0-20dB
ATTENUATOR ACCURACY 20-40 dB
ATTENUATOR ACCURACY 40-60 dB
ATTENUATOR ACCURACY 60-64 dB
ATTENUATOR SWITCHING TIME
ATTENUATOR REPEATABILITY
SWITCH FILTER BAND SWITCHING TIME
+5 VDC CURRENT DRAW

+15 VDC CURRENT DRAW

-15 VDC CURRENT DRAW

DC VOLTS RIPPLE PEAK TO PEAK

ENVIRONMENTAL RATINGS:

N
YT
TG

0 dB = 00h, 64 dB =FFh

+1.0 dB Maximum

+2.0 dB Maximum

+3.0 dB Maximum

+4.0 dB Maximum

+1.0 dB Maximum

+1.5 dB Maximum

+2.0 dB Maximum

+3.0 dB Maximum

700 nS Maximum

0.125 dB Maximum (as measured at 1dB & 32dB)
700 nS Maximum

250 mA Maximum

700 mA Maximum

250 mA Maximum

250 mV from 40 kHz to 40 MHz

° TEMPERATURE : +20°C TO +40°C (Operating)
-20°C TO +70°C (Storage)
° HUMIDITY : 20 TO 50% NON-CONDENSING (Operating)
: 0 TO 95% NON-CONDENSING (Storage)
o DROP TEST HEIGHT : 0 (Operating)
: 0 (Storage)
° VIBRATION : As Experienced by Rack Mounted Equipment (Operating)
: As Experienced by Commercial Land and Air Cargo (Storage)
(] HEAT SINK : +25°C TO +35°C Mounting Surface Comprised of 2 oz. Copper Clad
Fiber or 0.062” (1.6 mm) Thick Aluminum Plate (Operating)
° AIR FLOW : 10 CFM, Minimum Continuous Forced Air (Operating)
° WARM-UP TIME : 10 Minutes with DC Power Applied, RF Off (Operating)
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

7
PM l\
TG

FUNCTIONAL BLOCK DIAGRAM

PMI MODEL NUMBER LBDFM-052-BD-DP, IS A LOW BAND DIRECTION FINDING
MODULE THAT OPERATES FROM 500 TO 2000 MHz. IT IS A UNIDIRECTIONAL
AND MULTI-FUNCTIONAL DEVICE THAT ROUTES THE SIGNAL THAT IS PRESENT
AT THE RF INPUT THROUGH ONE OF ITS FOUR CHANNELS TO THE RF OUTPUT
IN ORDER TO AMPLITUDE MODULATE AND BAND LIMIT THE INPUT SIGNAL. THE
INPUT AND OUTPUT PORTS CAN BE SWITCHED TO INTERNAL 50 OHM
TERMINATIONS TO ENSURE MATCHED SOURCE AND LOAD IMPEDANCE FOR
INTERFACING DEVICES DURING OFF-TIMES AND ISOLATION AND VSWR TESTS.

FILTER

O—FILTER—)

ATTENUATION
PAD
7
it O—FILTER—O) OuUTPUT
Pal ATTENUATOR Pa2 PULSE
MODULATOR
O—FILTER—O
SPST = = SPST

CONTROL INPUTS

PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 B0=LSB=0.25 dB 8 B7=MSB=32 dB 15 GND
2 B1 9 NC 16 +5VDC
3 B2 10 NC 17 +15VDC
4 B3 11 GND 18 +15VDC
5 B4 12 (EN)! 19 -15VDC
6 BS 13 FO 20 GND
7 B6 14 F1 21 GND
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MECHANICAL OUTLINE
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

RF POWER OUTPUT
On Serial No: PM306035

OUTPUT POWER WHEN
INPUT POWER IS 5 dBm
®| 500 MHz 19.75 dBm
® 1.0GHz 19.80 dBm
® | 1.35GHz 18.39 dBm
® 20GHz 15.37 dBm

o

"PMI
/\/\/\/
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION LINEARITY

ON FOUR LOW BAND DIRECTION FINDING MODULES
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PMI TEST REPORT AN \
PMI MODEL: LBDFM-052-BD-DP "PMI

OCTOBER 21, 2003
NN

ATTENUATION LINEARITY

A COMPARISON OF FOUR UNITS FROM 0 TO 64dB
Serial Numbers: PM308093, PM308094, PM308095 and PM308096
ILLUSTRATING 1,000 DATA POINTS

S/NPM308096

0 to 64dB
SIN PM308095

MEASURED ATTENUATION

—— S/NPM308094

ATTENUATION LINEARITY FROM 500 TO 750 MHz

S/N PM308093

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64

NOILVNN3LLY TVNINON
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION LINEARITY

A COMPARISON OF FOUR UNITS AS MEASURED IN 15 dB INCREMENTS
Serial Numbers: PM308093, PM308094, PM308095 and PM308096

Attenuation Linearity from 500 to 750 MHz
0 to 15dB
15
14
13
12
1
10
s
2 9
©
2
S 8
-1
<
w7
£
5 ¢
z
5
4
3
2
1
0 1 2 3 a 5 6 7 8 9 10 1 12 13 14 15
Measured Attenuation
—— S/N PM308093 ~—— S/N PM308094 ~—— SIN PM308095 SIN PM308096
Attenuation Linearity from 500 to 750 MHz
15dB to 30dB
30
29
28
27
2
25
s
S 24
] > =
3
I /
-]
< /
T 22 s
£
§ 21
z
20
P
)’
19
18
17 /
16 - =
\
15 16 17 18 19 20 21 2 23 24 2 26 27 28 29 30
Measured Attenuation
——S/N PM308093 ~——SIN PM308094 ~—SIN PM308095 'S/IN PM308096
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION LINEARITY

A COMPARISON OF FOUR UNITS AS MEASURED IN 15 dB INCREMENTS
Serial Numbers: PM308093, PM308094, PM308095 and PM308096

Attenuation Linearity from 500 to 750 MHz
30dB to 45dB

Nominal Attenuation

] \/
314 7 -
30 / T T T T T T T T T T T
30 31 32 33 k) 35 36 37 38 39 40 M 42 43 a4 a5
Measured Attenuation

| ——S/N PM308093 ~——SIN PM308094 ~——S/N PM308095 S/N PM308096

Attenuation Linearity from 500 to 750 MHz
45dB to 64dB

63 4

" 7
o )
. /

S 564 /f

c
=]
§ =
§ s R
S 54 /
©
£
€ 531 /
] 7
Z 524 —

51 ,f/

T
50
49 4
«
48
d

47

. //
45 T e T

45 46 a7 438 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64

ed
‘ —— SIN PM308093 ——SIN PM308094 ~——SIN PM308095 SIN PM308096
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

ey
CPMI

OCTOBER 21, 2003 \\/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
0.25 0.26 0.25 0.26 0.25
0.50 0.55 0.53 0.44 0.49
0.75 0.87 0.81 0.64 0.73
1.00 0.76 0.75 0.83 0.76
1.25 1.04 1.01 1.09 1.01
1.50 1.32 1.29 1.26 1.24
1.75 1.65 1.58 1.45 1.50
2.00 1.70 1.69 1.75 1.70
2.25 1.97 1.95 2.01 1.96
2.50 2.25 2.23 2.18 2.19
2.75 2.58 2.53 2.38 2.45
3.00 2.47 2.46 2.59 2.48
3.25 2.75 2.72 2.84 2.73
3.50 3.04 3.01 3.02 2.96
3.75 3.37 3.29 3.21 3.21
4.00 3.56 3.54 3.67 3.56
4.25 3.83 3.79 3.94 3.78
4.50 4.12 4.08 4.11 4.03
4.75 4.45 4.37 4.29 4.28
5.00 4.35 4.32 4.52 4.34
5.25 4.62 4.58 4.78 4.58
5.50 4.92 4.86 4.95 4.82
5.75 5.25 5.15 5.14 5.06
6.00 5.31 5.29 5.45 5.31
6.25 5.59 5.54 5.71 5.53
6.50 5.88 5.83 5.88 5.78
6.75 6.20 6.12 6.07 6.04
7.00 6.12 6.08 6.31 6.11
7.25 6.39 6.36 6.56 6.34
7.50 6.68 6.64 6.73 6.58
7.75 7.01 6.92 6.92 6.84
8.00 7.45 7.32 7.49 7.27
8.25 7.19 7.58 7.70 7.28
8.50 7.44 7.87 7.84 7.27
8.75 7.74 8.10 7.99 7.49
9.00 8.00 8.39 8.51 8.13
9.25 8.24 8.64 8.72 8.34
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PMI TEST REPORT AN,
PMI MODEL: LBDFM-052-BD-DP PMI

OCTOBER 21, 2003 \\/\/\/\-/‘

ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS

ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
9.50 8.50 8.58 8.87 8.57
9.75 8.79 8.79 9.02 8.54
10.00 9.54 9.61 9.22 9.29
10.25 9.46 9.84 9.44 9.62
10.50 9.46 10.10 9.58 9.89
10.75 9.73 10.37 9.73 10.37
11.00 10.52 10.39 10.25 10.37
11.25 10.52 10.43 10.46 10.44
11.50 10.52 10.66 10.61 10.44
11.75 10.56 10.93 10.76 10.68
12.00 11.59 11.47 11.13 11.17
12.25 11.33 11.72 11.33 11.17
12.50 11.32 11.97 11.47 11.49
12.75 11.60 12.21 11.63 11.74
13.00 12.32 12.19 12.14 12.23
13.25 12.39 12.39 12.36 12.20
13.50 12.40 12.69 12.50 12.45
13.75 12.31 12.91 12.66 12.67
14.00 13.36 13.23 12.88 13.27
14.25 13.09 13.51 13.10 13.53
14.50 13.09 13.76 13.23 13.77
14.75 13.37 14.40 13.40 14.00
15.00 14.15 15.15 14.26 15.23
15.25 15.22 15.39 14.12 15.46
15.50 15.47 15.68 14.27 15.67
15.75 15.47 15.94 14.42 15.94
16.00 15.24 15.15 15.48 15.20
16.25 15.45 15.41 15.73 15.45
16.50 15.74 15.68 15.89 15.65
16.75 16.06 15.95 16.08 15.93
17.00 16.06 16.00 16.36 16.04
17.25 16.31 16.22 16.61 16.27
17.50 16.59 16.52 16.78 16.53
17.75 16.91 16.79 16.95 16.77
18.00 17.51 17.46 17.26 17.43
18.25 17.25 17.77 17.51 17.65
18.50 17.52 17.77 17.66 17.82
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

/—‘-.

N7
PMI

OCTOBER 21, 2003 \\-/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
18.75 17.83 18.01 17.84 18.09
19.00 18.37 18.24 18.14 18.31
19.25 18.37 18.53 18.39 18.54
19.50 18.70 18.84 18.55 18.90
19.75 18.94 19.02 18.72 19.11
20.00 19.46 19.36 19.21 19.39
20.25 19.46 19.67 19.45 19.63
20.50 19.48 19.70 19.61 19.73
20.75 19.77 19.94 19.81 19.99
21.00 19.77 20.19 20.08 19.72
21.25 20.04 20.49 20.34 19.97
21.50 20.32 20.56 20.50 20.21
21.75 20.64 20.86 20.66 20.46
22.00 20.73 21.21 21.00 20.68
22.25 20.99 21.45 21.24 20.88
22.50 21.24 21.46 21.40 21.17
22.75 21.58 21.73 21.58 21.44
23.00 21.83 22.02 21.88 21.78
23.25 21.83 22.36 22.12 22.02
23.50 22.13 21.98 22.28 22.26
23.75 22.42 22.26 22.48 22.01
24.00 22.58 22.53 22.77 22.61
24.25 22.86 22.69 22.96 23.07
24.50 23.15 23.06 23.07 23.27
24.75 23.83 23.29 23.24 23.50
25.00 23.63 23.51 23.74 23.72
25.25 23.94 23.79 23.99 23.75
25.50 23.85 23.74 24.08 23.94
25.75 24.08 24.01 24.27 24.28
26.00 24.95 24.72 24.68 24.74
26.25 24.94 25.01 24.69 25.04
26.50 25.13 25.35 24.99 25.27
26.75 25.39 25.55 25.49 25.60
27.00 25.71 25.32 25.73 25.63
27.25 25.72 25.62 25.83 25.84
27.50 25.98 25.88 26.04 26.05
27.75 26.21 26.01 26.55 26.25
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

/—‘-.

N7
PMI

OCTOBER 21, 2003 \\-/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
28.00 26.74 26.60 26.72 26.74
28.25 27.01 26.82 26.72 26.88
28.50 27.22 27.16 27.35 2717
28.75 27.50 27.34 27.54 27.38
29.00 27.65 27.41 27.69 27.35
29.25 27.44 27.66 27.73 27.60
29.50 27.67 27.93 28.06 27.85
29.75 27.88 28.08 28.29 28.20
30.00 28.69 28.87 28.57 28.58
30.25 28.95 28.80 28.59 28.89
30.50 29.27 28.86 29.27 29.07
30.75 30.59 29.17 29.45 30.16
31.00 30.85 31.29 29.58 30.73
31.25 31.18 30.85 29.58 31.08
31.50 31.63 31.16 31.39 31.36
31.75 31.42 31.46 31.61 31.24
32.00 30.53 31.50 31.13 30.57
32.25 30.93 31.41 31.35 30.85
32.50 31.24 31.59 31.56 31.30
32.75 31.69 32.09 31.73 31.32
33.00 31.38 32.09 31.91 31.84
33.25 31.74 32.19 32.19 32.18
33.50 32.07 32.09 32.38 32.07
33.75 32.39 32.60 32.63 32.43
34.00 32.98 33.13 32.85 32.61
34.25 32.99 33.29 33.05 33.02
34.50 33.25 33.33 33.46 33.05
34.75 33.16 33.47 33.51 33.29
35.00 33.75 33.71 33.68 33.93
35.25 34.16 34.08 33.98 34.19
35.50 34.23 34.09 34.15 34.24
35.75 34.56 34.46 34.36 34.56
36.00 34.27 34.52 34.70 35.02
36.25 34.57 34.80 35.01 35.00
36.50 34.81 35.13 35.22 35.06
36.75 35.22 35.13 35.42 35.49
37.00 35.09 35.51 35.72 35.72
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

/—‘-.

N7
PMI

OCTOBER 21, 2003 \\-/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
37.25 35.34 35.58 35.88 35.92
37.50 35.70 36.05 36.01 36.48
37.75 36.09 35.88 36.21 36.60
38.00 35.96 36.29 36.49 36.66
38.25 36.35 36.65 36.81 36.65
38.50 36.64 36.85 37.03 37.10
38.75 37.09 37.06 37.32 37.39
39.00 37.89 37.12 37.48 37.72
39.25 38.14 37.43 37.73 38.68
39.50 38.46 37.95 37.81 38.71
39.75 38.45 38.15 37.98 38.96
40.00 38.25 38.43 38.83 38.71
40.25 38.52 38.68 39.05 38.95
40.50 38.76 38.79 39.22 39.27
40.75 39.08 39.12 39.39 39.48
41.00 39.25 39.36 39.81 39.51
41.25 39.50 39.43 40.07 39.78
41.50 39.79 40.11 40.22 39.75
41.75 40.09 40.24 40.40 39.97
42.00 40.51 40.25 40.57 40.24
42.25 40.50 40.62 40.79 40.42
42.50 40.82 40.78 40.94 40.64
42.75 40.99 41.05 41.12 40.94
43.00 40.98 41.31 41.53 41.37
43.25 41.22 41.58 41.79 41.57
43.50 41.53 41.67 41.95 41.88
43.75 41.85 41.94 42.13 42.06
44.00 41.86 42.25 42.47 42.02
44.25 42.15 42.45 42.69 42.33
44.50 42.40 42.69 42.85 42.57
44.75 42.71 43.00 43.04 42.84
45.00 43.15 43.19 43.45 43.33
45.25 43.15 43.53 43.69 43.41
45.50 43.42 43.61 43.84 43.62
45.75 43.47 43.69 44.03 43.65
46.00 43.67 44.04 44.24 44.07
46.25 43.94 44.24 44.44 44.27
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PMI TEST REPORT RN
PMI MODEL: LBDFM-052-BD-DP PMI

OCTOBER 21, 2003 \\-/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
46.50 44.25 44.58 44.62 44.64
46.75 44.55 44.75 44.82 44.74
47.00 45.25 45.04 45.26 45.86
47.25 45.21 4517 45.46 46.13
47.50 45.51 45.93 45.61 46.34
47.75 46.22 46.32 45.79 46.78
48.00 46.16 46.66 46.69 46.68
48.25 46.45 46.91 46.96 46.79
48.50 46.80 46.85 47.19 46.70
48.75 47.18 47.18 47.38 46.78
49.00 47.08 47.56 47.55 47.04
49.25 47.38 47.95 47.87 47.48
49.50 47.69 47.81 48.04 47.65
49.75 48.09 48.14 48.23 48.07
50.00 48.59 48.33 48.45 47.88
50.25 48.22 48.86 48.78 48.65
50.50 48.61 48.63 48.92 48.44
50.75 48.96 49.04 49.15 48.78
51.00 48.79 49.31 49.42 48.74
51.25 49.19 49.65 49.65 49.13
51.50 49.49 49.74 49.77 49.22
51.75 49.87 50.04 49.96 49.67
52.00 50.57 50.29 50.34 50.14
52.25 50.28 50.65 50.67 50.75
52.50 50.62 50.64 50.91 50.73
52.75 50.92 51.23 50.99 50.82
53.00 50.82 51.12 51.26 51.42
53.25 51.14 51.73 51.54 51.61
53.50 51.49 51.63 51.75 51.68
53.75 51.95 52.02 51.90 52.21
54.00 51.78 52.39 52.21 52.23
54.25 52.07 52.78 52.47 52.26
54.50 52.42 52.75 52.64 52.65
54.75 52.88 53.02 52.84 52.83
55.00 53.35 53.91 53.43 53.27
55.25 53.28 54.13 53.78 53.71
55.50 53.66 54.39 53.48 54.36
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

/—‘-.

N7
PMI

OCTOBER 21, 2003 \\-/\/\/\-/’
ATTENUATION LINEARITY
COMPARING ALL FOUR UNITS IN 0.25 dB STEPS
ATTENUATION VALUE S/N PM308093 S/N PM308094 S/N PM308095 S/N PM308096
55.75 53.68 54.26 53.77 54.06
56.00 53.66 55.03 54.22 53.88
56.25 53.98 54.75 54.43 54.20
56.50 54.35 55.13 54.61 54.45
56.75 54.57 55.13 54.77 55.12
57.00 55.29 55.43 55.31 55.21
57.25 54.98 55.72 55.54 55.25
57.50 55.21 55.47 55.63 56.12
57.75 55.54 55.68 55.86 55.80
58.00 55.57 55.87 56.01 55.55
58.25 55.78 56.49 56.30 56.00
58.50 56.19 56.34 56.43 56.29
58.75 56.43 56.61 56.49 56.97
59.00 56.53 56.63 57.07 56.53
59.25 56.73 57.23 57.19 57.12
59.50 57.06 56.73 57.42 57.48
59.75 57.47 5717 57.45 57.78
60.00 57.97 57.51 57.85 58.03
60.25 57.75 57.87 58.12 58.24
60.50 57.99 57.96 58.33 58.69
60.75 58.24 58.29 58.51 59.11
61.00 58.53 58.16 59.04 58.84
61.25 58.78 58.65 59.22 59.02
61.50 59.12 59.01 59.29 58.69
61.75 59.48 59.55 59.42 59.49
62.00 59.22 59.64 59.81 58.77
62.25 59.35 59.80 59.93 59.35
62.50 59.91 60.19 60.13 59.16
62.75 60.17 59.84 60.23 60.33
63.00 60.44 60.63 60.76 60.44
63.25 60.37 60.41 60.78 60.31
63.50 60.87 61.08 61.04 60.98
63.75 61.14 61.50 61.46 61.98
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS
@ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

AS MEASURED FROM 0.25 dB to 64 dB
First Series: 0.25 dB (LSB) to 32.0 dB (MSB) in Bit Order
Second Series: 5.0 dB to 64.0 dB in 5 dB Steps
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 0.25 dB (LSB)

11 Jul 2863 10:15:12

CH1 LOG 18 dB/ REF & dB LOG 1 dB/ REF -.316 dB
§44  1:-12.448 dB  1.258 8086 8O0 GHz S21/M 1:-,32460 dB 1.256 BB0 BO6 GHz
REFEIRE] al LE
CH1 Markers -l 2315| dB CH2 Markers
2:-14.816 dB 2:-.36986 dB
1.33425 GHz L 1.33425 GHz
PRy PRm &
7
—— p—te T T | T
|
START 1256.0868 MHz STOF 2008.0808 MHz START 1258.808 MHz STOP 2868.888 MHz
CH3 DEL 18 ne/ REF @ < CH4 LOG 16 dB/ REF 8 dB
S12 41 13.185ns 1.250 886 868 GHz §22 1:-32.878 dB 1.250 900 806 GHz
CH3 Markers CH4 Markers
2: 8.7042 ns 2:-29.360 dB ,
¢ 1 | 1.33425 GHz 1.33425 GHz
™ | |I - l
]
1
7 o~ Vel nN
v
START 1258.866 MHz STOP 2806.888 MHz START 1256.888 MHz STOP 2088.886 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 0.50 dB

14 Jul 2883 418:15:28

CH1 LOG i@ dB/ REF @ dB [CRZ LO6 1 dB/ REF -.5%1 dB
Si1 1:-12.585 dB  1.250 BEB 6B6 GHz S24/M 1:-.52266 dB 1.256 986 0080 GHz
EEFERENG 8l UE
CHi Markers -1 581] dB CHZ Markers
2:-14.888 dB 2:-.51308 dB
1.33425 GHz ; 1.23425 GHz
PR PRm :5
3 =
5
— — et T T T
T ;2
START 1256.86@ MHz STOP 2080.008 MHz START 1258.888 MHz STOP 2888.888 MHz
CH3 DEL 18 ns/ REF B8 s CH LOG 16 dB/ REF B8 dB
Si2 1: 5.8887 ns 1.256 BE8 808 GHz 5§22 1:-32.967 dB 1.256 080 80@ GHz
CH2 Markers CH4 Markers
2:11.499 ns 2:-29.339 dB
| 1.33425 GHz 1.33425 GHz
& 1.
I L | 1l
L
7 Faifl B =
Py f
T T

START 1250.088 MHz STOP 2000.008 MHz START 1256.006 MHz STOP 2008.006 MH=z
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035
Reference: 1.0 dB
14 Jul 2883 18:15:48
CHi LOG 16 dB/ REF @ dB CHZ LOG 41 dB/ REF -1 dB
S11  1:-12.144 dE  1.258 BE0 BGE GHz SZ1/M 1:-,96588 dB 1.256 GGG BRE GHz
OEARENCE LAl UE
CH1 Markers -1 HEBE CHZ Markers
2:-13.545 dB 2i-1.8268 dB
1.33425 GHz 1.33425 GHz
= oo
PR PRm| 0
L
L
ll_-‘-‘_ﬁ’_._\—_’m-ﬁ"-‘_ﬁ-h—‘_'m
+ t

START 1258.688 MHz STOP 2068.888 MHz

CH3 DEL 16 ns/ REF B s
§12 4: 13562 ns 1.250 0BO 800 GHz
CH3 Markers
2:-1.6284 ns
L I 1.33425 GHz
LI,
1-

START 1258.808 MHz STOF 2008.868 MHz

START 1256.886 MHz STOP 2060.880 MHz

CH4 LOG i@ dB/ REF @ dB
522 1:-32.882 dB 1.258 880 BB6 GHz
CH4 Markers
2:-29.465 dB
1.33425 GH=z
L
M~ L
Ty T
I
v
T

START 12508.8868 MHz STOP 20806.888 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS
On LBDFM Serial No: PM306035

Reference: 2.0 dB

11 Jul 2883 4@:16:@5

CHi LOG i8 dB/ REF B dB B2 LoG 1 dB/ REF -1.872 dB
Si1 11-12.255 dB  1.250 6B0 BB6 GHz S24/M 1:-1.9608 dB 1.250 BBE BO6E GH=z
EEFORENC gl LE
CH1 Markers —-1.87F 4B
2:-13.562 dB
1.33425 GHz 1
= =ix
PR PRm
L2
7
E_A—._,_,_u—\-»-—-—-*-_—»-&___ﬁ
1 T
START 1258.868 MHz STOP 20006.800 MH= START 1256.868 MHz STOP 2000.888 MHz
CH3 DEL 18 ns/ REF B = CH4 LOG 18 dB/ REF @ dB
s12 1t 18.523 ns 1.250 BB06 BB GHz S22 1:-32.755dB 1.2508 688 686 GH=z
|
CH3 Markers 1
2: 1.8868 ns
ik Ui ll  4.33425 GHz
i |
E
1 T a
L
7 o Vil N
> 4 /]
L")
T T

1.334 GHz & -5 dBm

CHZ Markers
2:-2,86288 dB
1.33425 GH=z

CH4 Markers

2:1-29.462 dB
1.33425 GHz

TART 12508.86@ MHz STOP 2066.608 MHz START 125@.888 MHz STOP 2888.868 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035

Reference: 4.0 dB

41 Jul 2883 418:16:21
CHi LOB 18 dB/ REF @ dB LOG 1 dB/ REF -3.779 dB

Si1 1:-12.898 dB 1.250 686 860 GHz S24/M 1:-3.8798 dB 1.250 006 606 GH=z
I~ 313 ) LIE

CHi Markers -B. P?g dE CH2 Markers

2:-13.257 dB 2:—-4.8880 dB

1.33425 GH=z | 1.33425 GHz
PR PRm 1%

2
F

START 1258.868 MHz STOP 280808.8008 MHz START 1256.608 MHz STOP 2080.888 MHz
CH3 DEL 18 ns/ REF 8 s CH4 LOG 18 dB/ REF 8 dE
s1i2 1: 17.339 ns 1.250 068 860 GHz §22 1:-32.684 dB 1.250 BB 806 GHz

CH3 Markers CH4 Markers

1 2: 1.4798 ns 2:-29.458 dB
o [ ] 1.33425 GHz 1.33425 GHz
|
UK T i
¥ e ™~ o
2 1 /]
W

START 1250.088 MHz STOF 28080.868 MHz START 1256.868 MHz STOP 2000.8680 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035

Reference: 8.0 dB

11 Jul 2BB3 1B8:16:43

CHL LOG 16 dB/ REF @ dB LoS 1 dB/ REF -7.732 dB
Si1 1:-12,131 dB 1.250 0BG B8 GHz §21/M 1:-7.3898 dB 1.250 006 BB6 GHz
]
| REFERENCE LAl LE
CH1 Markers -¥.V3F dB CHZ Markers
2:-13.518 dB 2:-7.3288 dB
1.33425 GHz 11“_ 1.33425 GHz
FR PRm|_P "
T
h-__‘ﬁ T R e i
2
T t
START 1256.886 MHz STOP 2886.880 MHz START 1256.6688 MHz STOP 2886.888 MHz
CH3 DEL 18 ns/ REF B = CH4 LOG 18 dB/ REF 8 dB
S12 1: 8.9183 ns 1.250 BB8 606 GHz §22 1:-33.432 dB 1.250 BE6 B0 GHz
wﬂd CH3 Markers CH4 Markers
22,5385 ns 2:-29.676 dB
l NN || 1.33425 GHz 1.33425 6Hz
Y
ﬂl T
| Ul T 1
il o
v
1 0
START 12508,888 MHz STOP 20802.808 MHz START 1256.808 MHz STOP 2088.8600 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 16.0 dB

CHi1 LOBG 18 dB/ REF B8 dB

S1i1i 1:-11.547 dB 1.256 880 BBE GHz
CH1 Markers
2i-12.469 dB
1.33425 GHz

PR

'_HA ‘——"—“-—-‘-—-—‘-H_.—..\\H
T

START 1258.888 MHz STOP 28086.600 MH=z

CH31 DEL 1@ ns/ REF 8 s
S:LZV 1: 54.317 ns 1.250 908 BB8 GHz
| CH3 Markers
2: 2.5439 ns
|} 1.33425 GHz
|
+

START 125@.806 MHz STOP 2008.860 MHz

11 Jul 2083 18:17:808

[CHZ Loe 1 dB/ REF -15.79 dB
$21/M 4:-18.066 dB 1.256 698 BOE GHz

REFEFRE] [JQ e
-5l 784] dB

<

FRm

R

+
START 1250.808 MHz STOP 2606.688 MHz

CH4 LOG 18 dB/ REF @ dB
§22 1:-32.634 dB 1.2506 688 6AA GHz
1
7 ™ ]
2 -
L
1

START 1256.686 MHz STOP 2866.608 MHz

CHZ Markers
2:-16.242 dB
1.33425 GHz

CH4 Markers

2:-29.433 dB
1.33425 GHz

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA ¢
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035

Reference: 32.0 dB (MSB)

CHi1 LOG

114 Jul 2063 418:17:49
18 dB/ REF B dB [CHZ LoG 1 dB/ REF -32.32 dB
S14 1:-12.248 dB 1.258 BEB BB8 GHz S21/M 1:-32.653 dB 1.256 B8E BOB GHz
REFEREN 8l LIE
CHL Markers 52| 218| dB CHZ Markers
2:-13.373 dB 2:-33.161 dB
1.33425 GHz T T 1.33425 GHz
1 =1
PR PRm ‘J\ / N
7 B
’—'-—-_‘El-—'—-h._-“‘_‘——-_—'ﬂ—-_.__,.._r—x
1 T
START 1258.8688 MHz STOP 26888.888 MH=z START 1258.866 MHz STOP 2088.680 MHz
CH3 DEL 18 ns/ REF B s CH4 LOG i@ dB/ REF @8 dB
512 1: 15.5168 ns 1.256 688 888 GHz S22 1:-33.443 dB 1.258 GBP BBB GHz
[Tl CH2 Markers CH4 Markers
in 1] 2:-1.4248 ns 2:1-29.454 dB
s 1.33425 GHz 1.33425 GHz
1
L
i ™ e [~
Y /]
L%
» WINTTLT AT N '
START 1256.888 MHz STOP 2606.808 MHz

START 1258.068 MHz STOP 2888.068 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 5.0 dB

11 Jul 2883 41@:47:35

CH1 LOG 1@ dB/ REF @8 dB LOG 1 dB/ REF -4.764 dB
S11  1:-12.815 dB 1.256 @6@ 086 GHz S24/M 1:-4.89688 dB  1.25P9 806 088 GHz
REFERENG 8] | [l-'
CHL Markers -4 VB4 ¢B CH2 Markers
2:-13.899 dB 2:-5.8228 dB
1.33425 GHz { 1.33425 GHz
PR PRm
7]
5
£
1 T
START 1256.888 MHz STOP 2606.888 MHz START 1250.6868 MHz STOP 26086.6088 MHz
CH3 DEL 18 ns/ REF 8 s CH4 LOG 18 dB/ REF B8 dB
§i2 1: 27.884 ns  1.250 686 888 GH=z S22 1:-32.717 dB 1.25F6 BEO 886 GHz
1 CH2 Markers CH4 Markers
3
! 20 412,488 ns 2:-29.476 dB
LEn | | b | 1.33425 GHz 1.33425 BH=z
I
' i !1 ” 11
L N
7 = Vil Y | o S
/]
W
¥ T .
START 1258.888 MHz STOP 2006.608 MHz START 1256.888 MHz STOP 2000.888 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 10.0 dB

LOB 1@ dB/ REF @ dB
1:-412.138 dB  41.258 006 880 GHz

CH1
s11

CHi Markers
2:-13.326 dB
1.33425 GHz

PR

—._._T—-—_ A—a T 1 —
¥

T
START 12508.808 MHz STOP 2606.606 MHz

CH3 DEL 18 ns/ REF @ <
S12 1: 18.856 ns 1.256 808 BB GHz
1 NI
|_|_| CH3 Markers
i f l 2t 4.5336 ns
L 1.33425 GHz
(N

t

44 Jul 2883 18:17:52
CRE Loe 1 dB/ REF -9.766 dB
S24/M 1:-9.2748 dB 1.250 686 688 GHz
F!FFDI—‘ 1al UE
-8.766 #B
Y|
PRm|_B el

+
START 1258.808 MHz STOP 2888.088 MHz

CH4 LOG 18 dB/ REF 8 dB
522 1:-33.421 dB 1.250 980 BB6 GHz
L
Pl N
J\ a4
7\
t

CHZ Markers
2:-9.3668 dB
1.33425 GHz

CH4 Markers

2:-29.668 dB
1.33425 GHz

START 1258.880 MHz STOP 2000.008 MHz START 1256.088 MHz STOP 28688.860 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 15.0 dB

11 Jul 2883 18:18:89

CH1i LOG iB dB/ REF ©@ dB LOG 1 dB/ REF -15.17 dB
S14 1:-12.829 dB 1.250 BBE 86D GHz S21/M 1:-14,826 dB 1.250 882 8B8 GH=z
| | ElE ] | Itl-’ l
l CHi Markers -5l 174| dB CHZ Markers
i 2:-13.847 dB 2:-14.945 dB
| 1.33425 GHz 7 1.33425 GH=z
{ |
: — -
PR [ PRm|__B ™
7
__S_._.m___—,_____,,_____ih
k [
T 7

START 1256.808 MHz STOP 2086.008 MH=z START 12506.6680 MHz STOP 2888.880 MHz

CH3 DEL 18 ns/ REF B8 s CH4 LOG 18 dB/ REF 8 dB
S12 1: 15.843 ns 1.256 660 8BA@ GHz g22 1:-33.254 dB 1.250 806 886 GHz
| | CH3 Markers CH4 Markers
| nl
| 2:-13.854 ns 21-29.532 dB
b i i a 1.33425 GHz 1.33425 GHz
= 2
| I 1 ]
1 10 LI R
! B G 7
: M T

START 12508.808 MHz STOP 2006.868 MH=z START 1258.886 MHz STOP 2008.0868 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 20.0 dB

414 Jul 2883 418:18:25

CH1 LOG 18 dB/ REF @ dB CRZ LOG 1 dB/ REF -48.59 dB
S11 1:-14.757 dB  1.250 GBB 660 GHz S21/M 1:-19.762 dB 1.250 GEE BEE GHz
EEE] O] —[JQ UE.
CHi Markers -9l Sgs d$ CH2 Markers
2:-12.672 dB 2:-19,949 dB
1.33425 GHz ] 1.33425 GHz
i T e i —
PR PRm [T
3 7]
—*-_‘T—-._.q —-.‘-___.._.,.._‘__-'
T t
START 1256.088 MHz STOF 20088.688 MHz START 1250.886 MHz STOP 2686.868 MHz
CH2 DEL 18 ns/ REF 8 = CH4 LOG 18 dB/ REF 8 dB
S12  1:-28.447 ne 1.250 @00 806 GHz 22 1:-32.672 dE 1.250 @00 60D GHz
1 i CH2 Markers CH4 Markers
2t 5.9042 ns 2:-29.433 dB
i 1.33425 GHz 1.33425 GHz
L
sina =
| L .
t ! t
START 1250.8088 MHz STOP 2060.608 MHz START 1258.688 MHz STOP 28868.866 MHz

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA ¢
Tel: 301-631-1579 e Fax: 301-662-2029
Website: www.planarmonolithics.com e Email: sales@planarmonolithics.com

Page 32 of 59




PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035

Reference: 25.0 dB

14 Jul 2883 18:18:44

CH1i LOG i@ dB/ REF B dB CHZ LoG i1 dB/ REF -24.15 dB
si4 1:-11.579 dB 1.25@ 006 2606 GHz S24/M 1:-24.134 dB 1.2506 088 880 GH=z
DAFFQF ia gl LE
CH1 Markers P4l 148| dB CH2Z Markers
2:-12,449 dB 2i-24.248 dB
1.33425 GHz 1 1.33425 GHz
Fl
PR PRm| LV
7
_‘“_\F‘H_—_h__'_ﬂ“""—“-—
0 T

START 1258.080 MHz STOP 2086.688 MHz START 1258.86@ MHz STOP 280808.80808 MHz

CH3 DEL 18 ns/ REF @ s CH4 LOG i@ dB/ REF @ dB
512 1: 35.543 ns  1.250 6808 8B8 GHz 522 1:-33.247 dB 1.250 080 686 GHz
=
b | CH32 Markers CH4 Markers
I ' 2:-58.771 ns 2:-29.693 dB
n 1.33425 GHz 1.33425 GH=z
| L
7 i
7
+ 4 I +

START 1258.880 MHz STOP 2880.0080 MHz START 1256.6688 MHz STOP 20008.808 MHz

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA ¢
Tel: 301-631-1579 e Fax: 301-662-2029
Website: www.planarmonolithics.com e Email: sales@planarmonolithics.com

Page 33 of 59



PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 30.0 dB

11 Jul 2883 18:18:59

CH1 LOG 18 dB/ REF 8 dB CHZ LOG 4 dB/ REF -28.95 dB
511 1:-11.864 dB 1.2506 908 0088 GHz S21/M 1:-29.835dB 41.250 006 0086 GHz
j.‘I |
PEFERENCE Lial LIE
CHi Markers LS EB CHZ Markers
2:-12.751 dB 2:-29.162 dB
1.33425 GHz 1 1.33425 GHz
iz L~
PR, FRm ;‘I‘“’"“#
H
_.__E,__—__.—_.____,_.__.______R

T J- T

START 1250.888 MHz STOP 206G6.888 MHz START 1256.888 MHz STOP 2086.608 MHz

CH3 DEL 18 ns/ REF B s CH4 LOG 18 dB/ REF 8 dB

§12 1:-129.87 ns 41.250 888 8B8 GHz S22 1:-33.268 dB 1.250 PBPG BBB GHz
CH3 Markers CH4 Markers
2:12.198 ns 2:-29,662 dB
1.23425 GHz 1.33425 GHz

| 1
i | i 7 = el N e
| XY
» U il "
START 1258.606 MHz STOP 2008.686 MH=z START 1256.888 MHz STOF 20088.886 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 35.0 dB

11 Jul 2883 1@8:19:15

CH1 LOG i8 dB/ REF 8 dB [CHZ LO6 1 dB/ REF -35.24 dB
Si1 1:-12.899 dB 1.2506 006 880 GHz S21/M 1:-35.543 dB 1.250 006 6086 GHz
RPEFARENC 8l UE
CH1 Markers -B5l 285! dB CHZ Markers
2:-13.875 dB 2:-3E.B87 dB
1.33425 GHz | | A 1.23425 GHz
«'r -
PR f PRm [\ |~
: A
I——-_F_—‘—ﬁ-._p-—--—u-»—o—w-.__,ﬁ_,‘_h-
=
T +
START 1256.888 MHz STOP 2866.068 MH=z START 1256.888 MHz STOF 28P6.886 MHz
CH3 DEL 18 ns/ REF B8 = CH4 LOG 18 dB/ REF @ dB
522 1:-33.449 dB 1.2506 986 608 GH=z

S12 1:-8.6497 ns 1.250 BbE 068 GHz

’ CH3 Markers CH4 Markers
2: 16.711 ns 2:-29.457 dB
1.33425 GHz 1.33425 GHz
: it il O O el
= Y /]
L)
+ +
START 1256.886 MHz STOP 2006.980 MHz START 1256.808 MHz STOP 20866.88@ MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 40.0 dB

11 Jul 2883 418:19:35

CH1 LOG i@ dB/ REF 8 dB CEZ Loe 1 dB/ REF -38.89 dB
511 1:-12.881 dB 41.256 806 BEG GHz §21/M 1:1-48.214 dB 1.250 BBE BBE GHz
|
RPEFERENC Jal LIE
CH1 Markers —89l| agsl dB CHZ Markers
2:-13.434 dB 2:-48.728 dB
e e >
1.33425 GHz ‘l. ,_.M"“"'“"Wr"““ﬂ 1.33425 GHz
FR PRm ':\ /
17 ¥
"“‘—-E—'_‘ﬂ-—- ——— |
L;_’
START 1250.088 MHz STOP 20008.088 MH=z START 1258.888 MHz STOP 2888.880 MHz
CH3 DEL 18 ns/ REF 8 s CH4 LOG i@ dB/ REF @8 dB
§12 1:-78.178 ns 1.256 068 BAB GHz 522 1:-33.481 dB 1.2589 BBB 888 GHz
CH3 Markers CH4 Markers
2: 75.708 ns 21-29,422 dB
1.33425 GHZ 1.33425 GHz
.._HI 1
7 \ - —
F”m Y
- 7
1%
START 1258.888 MHz STOP 2608.888 MH= START 1256.888 MHz STOP 2888.800 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 45.0 dB

11 Jul 2883 18:19:51
CH1 LOG 18 dB/ REF 8 dB LOB 1 dB/ REF -45.1 dB

511 1:-14,973 dB  1.250 80P 888 GHz S241/M 1:-45.242 dB 1.256 086 806 GHz
REEERENC =1 =
CH1 Markers 4ol 1B2| dB CH2 Markers
2:-13.846 dB 2i-45.814 dB
1.33425 GHz | e 1T . 1.33425 GHz
7 o
PR, PRm [N s ;
- A
.5 2
LﬁT_HUﬂH“_FM'—“*-
2
T *t
START 12508.808 MHz STOF 2060.800 MHz START 12568.808 MHz STOP 260806.880 MHz
CH3 DEL 18 ns/ REF 8 s CH4 LOG 1@ dB/ REF B dB
s12 1:-97.262 ns 1.250 B©0 BB0O GHz S22 1:-33.457 dB 1.2506 8B6 886 GHz
CH3 Markers CH4 Markers
2:-8.5281 ns ' 2:-29.434 dB
1.33425 GHz 1.33425 GH=z
1 L
L_‘L N f— —
5 ), /]
W
% i T
START 1256.8606 MHz STOP 2008.606 MHz START 1256.888 MHz STOP 28B86.8868 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 50.0 dB

11 Jul 2883 4iB:28:88

CH1 LOG 18 dB/ REF B dB CHEZ LoG 1 dB/ REF -58.44 dBE
S11 1:-14.693 dB 1.250 060 8886 BGHz SZ1/M 1:-58.896 dB 1.250 6B@ 806 GHz
FERERN IJP; UE
CHL Markers —£@| 443 dB CH2 Markers
2:-12.581 dB 2:i-54.196 dB
1.33425 GHz | MWWWMMW«?\- 1.33425 GHz
: ¢ s 25
PR FRm ’J\ ’l
.
M 72
e
t T
START 1256.888 MHz STOP 2688.008 MH= START 1258.888 MHz STOP 2886.888 MHz
CH3 DEL 1@ ns/ REF 8 s CH4 LOG 16 dB/ REF 8 dB
g2 1: 1.5855 ns 1.256 686 088 GHz S22 1:-33.4380 dB 1.256 880 G606 GHz
CH2 Markers CH4 Markers
2! 7.3877 ns 2:-29.487 dB
1k 1.33425 GH=z 1.33425 GH=z
i o P 0. B
“ A
I v
' | A "
START 1256.8848 MHz STOP 2086.6868 MH=z START 1256.688 MHz STOP 2008.686 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP

OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 55.0 dB

11 Jul 2083 1e:28:24
1 dB/ REF -55.42 dB

LOG i@ dB/ REF B dB LOG
S24/M 1:-355.461 dB 1.256 686 BBE GH=z

CH4i
11 1:-11.878 dB 1.256 806 066 GHz
=5 al UE t
CH1 Markers 55| 423| dB CH2 Markers
2:-12.744 dB 21-56.173 dB
1.33425 GH=z 1 1.33425 GHz
PR PRm W, .\d“ﬂ
7 B
e oG S——
iy Seu

%
START 1256.8808 MHz STOP 2668.888 MHz

CH4 LOG i9 dB/REF 8 dB
1:-33.479 dB 1.250 988 BB6 GHz

Y
T

START 1256.888 MHz STOP 2082.200 MHz

CH3 DEL 18 ns/ REF 8 s
si2 1:-64.425 ns 1.250 90060 600 GHz 5§22
| i u
CH3 Markers CH4 Markers
2:-8.4899 ns 2:-29.441 dB
1.33425 GH=z 1.33425 GHz

A
%
/

L4 %‘\ f
7

|
» AT .
START 1258.868 MHz STOP 2088.888 MHz START 12568.888 MHz STOP 2888.8088 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm

On LBDFM Serial No: PM306035

Reference: 60.0 dB

11 Jul 2883 1@:21:84

CH1 LOG 18 dB/ REF @ dB [CHZ LOG 1 dB/ REF -59.95 dB
S14 1:-14.755 dB 1.256 806 886 GHz S21/M 1:-68.157 dB 1.250 888 988 GH=z
REMNC I=1 [|-'
CH1 Markers —E53| 95 4| dB CHZ Markers
2:-12.642 dB 2:i-68.928 dB
1.33425 GHz eE- uhwmw_ﬂwpf' 1.33425 GHz
PR PRm \‘H /)
3 A
_‘_“E—‘H-—— ———— =
L Av
3?3
t T
START 12568.888 MHz STOP 26808.888 MHz START 1250.008 MHz STOP 2006.886 MHz
CHE»1 DEL 18 n=/ REF 8 = CH4 LOG 16 dB/ REF 8 dB
Sin 1: 88.534 ns 1.250 BP0 B8 GHz s22 1:-33.455 dB 1.250 686 806 GHz
1l
CH3 Markers CH4 Markers
2: 37.665 ns 2i-29.414 dB
1.33425 GH=z 1.33425 GHz
L %
E bl ™. -
| R
- L%
il )
START 1258.8868 MHz STOP 2888.808 MHz START 1258.8868 MHz STOP 2008.868 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATION ACCURACY AND FLATNESS @ 1.334 GHz & -5 dBm
On LBDFM Serial No: PM306035

Reference: 64.0 dB

11 Jul 2883 418:21:22

CH1 LOG 18 dB/ REF 8 dB CRZ) LoG i dB/ REF -£3.9%& dB
Si4 1:-411.895 dB 1.256 600 606 GHz S21/M 1:-64.849 dB 41.250 906 886 GHz
| | 1 cHpENCE Lial UE
[ | CH1 Markers B3l SE1| dE CH2 Markers
2:-12.782 dB 2:-64.962 dB
Fal
1.33425 GH 1.33425 GH=z
= gL'7 i 4t b Mmf -
PRI, PR [ |
]
Y_—‘— -‘—\—_"—‘-H‘_
b ﬁ\is
23
T T
START 1256.860 MHz STOP 20086.886 MHz START 1256.6680 MHz STOP 2888.886 MHz
CH3 DEL 18 ns/ REF 8 < CH4 LOG 18 dB/ REF 8 dB
S12 1:-13,996 ns 1.250 688 8006 GHz S22 1:-33.452 dB 1.250 BA06 BB GHz
CH3 Markers CH4 Markers
i 2: 83.131 ns 21-29.448 dB
1 I 1.33425 GHz 41.33425 GHz
L | ) il Y . -
\Vi
o
o i *
START 12568.8@80 MHz STOP 20008.0608 MHz START 1256.868 MHz STOP 2088.006 MHz
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

SWITCHING SPEED
PULSE MODULATOR

SP5T SWITCH

ATTENUATOR

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA ¢
Tel: 301-631-1579 e Fax: 301-662-2029
Website: www.planarmonolithics.com e Email: sales@planarmonolithics.com

Page 42 of 59



PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

PULSE MODULATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Tek Run | — ] Trig'd

126mv
125mv

S6.0ns
50.0ns

i
i
ab ab

Ch4 Rise
6.177ns

Ch4 Fall
5.623ns

1
1
1
1
I
i
I
'
I
1
1
[}
i
1
1

Chi14 1.00V O |

M 100ns| A Ch1 £ —1.94V,
WEL50.0mVe | 14 Jul 2003
i13.80% 11:45:30
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

SPST SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 10 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 20 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 30 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 40 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 50 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

ATTENUATOR SWITCHING SPEED
-15.5 dBm RF INPUT @ 2.0 GHz @ 25°C, DLVA 50 mV/dB

Reference: 64 dB
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

%

SUMMARY TEST DATA
AS
PRESENTED TO CUSTOMER

Serial Numbers:
PM308093, PM308094, PM308095 and PM308096
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

OCTOBER 21, 2003

FORM:

LBDFM-FINAL-DTA

i >
PLANAR MONOLITHICS INDUSTRIES
731i-G GROVE ROAD, FREDERICK, MD 21704
TEL: 301-631-157% FAX: 30]-662-2028
URL: WHW.PLANARMONOLITHICS. COM

EMAIL: SALES@PLANARMONOLITHICS. COM

SUMMARY TEST DATA
ON
LOW BAND DIRECTION FINDING MODULE (LBDFM)
CUSTOMER: _CUBIC DEFENSE SYSTEMS, INC. JOBNO: 2137% /
MODEL NO: _LBDFM-052-BD-DP TESTED BY: 4 H&HA
PART NO: 915350027 TEMPERATURE: -20°C TO #+40°C
SERIALNO: M 3680923 DATE: /o/ /;[/‘, ]
Table 1 - Standard Test Conditions
PARAGRAPH PARAMETER VALUE UNITS
3.1 Frequency Range 500 - 2000 MHz
3.2 RF Input Power +5 to +8 dBm
33 Spurious RF Input -60 dBc Maximum
33 Harmonic RF Input -10 dBc Maximum
3.4 Input Signal / Noise 70 dB Minimum
Table 2 — Test Results
PARA. PARAMETER | LIMIT(S) UNITS ACTUAL R“;’fﬁ.“é‘s
With +5dBm Input and -
3.5 Plout) CP < 0.9 4B +14.0 dBm Minimum -,-/fA:S(cﬁ,L
3.6 Qutput Spurious -60 dBc Maximum -GC dfse
3.6 Output Harmonics -60 dBc Maximum _ |~gZ JBc’
3.7 Noise Figure 85 dB Maximum < s-‘,__f,ﬂs
3.8 Amplitude Taper 8.0 dB p-p Maximum |¢ 4%
3.9 Fine Grain Flatness 3.0 dB p-p Maximum | ¢ % /€
3.10 VSWR Input / Output 2.0:1 Ratio Maximum | 2.0 '/
3.11.1 P-Mod Control Low=Loss TTL “0” = Low s 7 sl
3.11.2 | P-Mod Isolation -60 dBc Maximum el 1B
3.11.3 | P-Mod Rise/Fall Time 10 Nanosec Maximum & nS
3.11.4 | P-Mod Delay Time N/A Not Specified /A
3.11.5 | P-Mod Delay Sym 10 Nanosec Maximum | 24 S
3.11.6 P-Mod Video Gen. -60 dBm Maximum -0 d8m
%174 Atten. Range 64 dB Mean 64 dE
3.12:2 Number of Bits 8 Absolute -
3.12.3 | LSB Value 0.25 dB Nominal 0.25
3.124 TTL Control (+ True) b0=LSB Absolute 2565
3.12.5 | Resolution 0.25 dB Absolute 0.5
3.12.6 | Commands 0=00h dB Relative O=00A
3127 0 — 20dB Flamess +1.0 dB Maximum =
3.12.7 | 20— 40dB Flatness +2.0 dB Maximum — €<
3.12.7 | 40 - 60dB Flatness +3.0 dB Maximum p /s
3.12.7 | 60 - 64dB Flatness + 4.0 dB Maximum S
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

MODEL NO: LBDFM-052-BD-DP PART NO: 915350027
PARA. PARAMETER | LIMIT(S) UNITS ACTUAL R%“;gg‘s
3.12.8 0 —20dB Accuracy +1.0 dB Maximum o
3.12.8 20 — 40dB Accuracy 1.5 dB Maximum S
3.12.8 | 40 — 60dB Accuracy +2.0 dB Maximum Pl -
3.12.8 | 60— 64dB Accuracy +3.0 dB Maximum 4 [ o
3.12.9 Atten. Switching Time 700 Nanosec Maximum go O u S
3.12.10 | Atten. Repeat (1 dB) 0.125 dB Maximum o.775 48
3.12.10 | Atten Repeat (32 dB) 0.125 dB Maximum 0./35dE
3.13.2 | Band Switching Time 700 Nanosec Maximum | 700 &>

3.14 +5 VDC Current 250 Milliamps Maximum | /20 »

3.14 +15 VDC Current 700 Milliamps Maximum | ¥¢/Z 4 4

3.14 -15 VDC Current 250 Milliamps Maximum | $7 a /4

3.14 DCV Ripple ((p-p). 250 MV 40kHz - 40 MHz | 256 m V.

4.0 Mechanical In Accordance With (IAW) Fig. 2 Pt

5.0 Environmental NA | /.-

6.0 Test Data IAW Contract _f;.S‘

7.0 Reparability IAW Contract or This SCD Yes

PRODUCTION MANAGER APPROVAL: /> % DATED: , /o7 /0%
QA /QC APPROVAL: 1:1 L DATED: 0/ /53
Page 2 of 2
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

FORM: LBDFM-FINAL-DTA

PLANAR MONOLITHICS INDUSTRIES
7311-G GROVE ROAD, FREDERICE, MD 21704
TEL: 30]-631-1579 FAX: 30]-662.202%
URL: WWH. FLANARMONOLITHICS.COM
EMAIL: SALES@PLANARMONOLITHICS.COM

SUMMARY TEST DATA
ON
LOW BAND DIRECTION FINDING MODULE (LBDFM)
CUSTOMER: CUBIC DEFENSE SYSTEMS, INC. JOBNO: 21237E,, ,
MODEL NO: LBDFM-052-BD-DP TESTED BY: M HakA
PART NO: 915350027 TEMPERATURE: -20°C TO +40°C
SERIALNO: PN Z~AFcZY DATE: _AQ’ZQ"/QS
Table 1 - Standard Test Conditions
PARAGRAPH PARAMETER VALUE | UNITS
3.1 Frequency Range 500 -2000 MHz
2 RF Input Power +5 1o +8 dBm
3.3 Spurious RF Input -60 dBc Maximum
3.3 Harmonic RF Input -10 dBc Maximum
3.4 Input Signal / Noise 70 dB Minimum
Table 2 — Test Results
PARA. | PARAMETER LIMIT(S) UNITS ACTUAL R%“L’g‘é‘s
With +5dBm Input and i 3
35 Plout) CP < 0.9 dB +14.0 dBm Minimum | -4 /80l 8
3.6 Output Spurious -60 dBc Maximum LbodBe
3.6 Output Harmonics -60 dBc Maximum ~-4odBc
3.7 Noise Figure 8.5 dB Maximum ¢85 df
3.8 Amplitude Taper 8.0 dB p-p Maximum |¢< ¢ 488
3.9 Fine Grain Flatness 3.0 dB p-p Maximum [¢2 of®
3.10 VSWR Input / Output 2.0:1 Ratio Maximum | Z. o (
3.11.1 P-Mod Control Low=Loss TTL “0” = Low » ot
3.11.2 | P-Mod Isolation -60 dBc Maximum _é; 6dg
3.11.3 P-Mod Rise/Fall Time i0 Nanosec Maximum NS
3.11.4 | P-Mod Delay Time N/A Not Specified /A
3.11.5 | P-Mod Delay Sym 10 Nanosec Maximum | xS
3.11.6 P-Mod Video Gen. -60 dBm Maximum -40dBm
3.12.1 Atten. Range 64 dB Mean Le/dl
3122 Number of Bits 8 Absolute %
3.123 | LSB Value 0.25 dB Nominal 0425
3.12.4 TTL Control (+ True) b0=LSB Absolute (SR
3.12.5 | Resolution 0.25 dB Absolute EYAY
3.12.6 | Commands 0=00h dB Relative ~ =00h
3.12.7 0 — 20dB Flatness +1.0 dB Maximum
3.12.7 | 20 —40dB Flamess +2.0 dB Maximum ST,
3.12.7 40 — 60dB Flatness +3.0 dB Maximum o)
3127 | 60— 64dB Flatness +4.0 dB Maximum '
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

OCTOBER 21, 2003

MODEL NO: LBDFM-052-BD-DF PART NO: 915350027
PARA. PARAMETER | LIMIT(S) UNITS | ACTUAL | e
3.12.8 0—20dB Accuracy +1.0 dB Maximum o
3.12.8 20— 40dB Accuracy | +1.5 dB Maximum N et
3.12.8 | 40-60dB Accuracy | +2. dB Maximum PYRPE
3.12.8 | 60— 64dB Accuracy +3.0 dB Maximum Y¥(90l
3.12.9 Atten. Switching Time 700 Nanosec Maximum | 300a S
3.12.10 | Atten. Repeat (1 dB) 0.125 dB Maximum 0./25
3.12.10 | Atten Repeat (32 dB) 0.125 dB Maximum 0. 115
3.13.2 | Band Switching Time 700 Nanosec Maximum |¢ 700 ¢S

3.14 +5 VDC Current 250 Milliamps Maximum | /22, f

3.14 +15 VDC Current 700 Milliamps Maximum | ¢/3 2 » /¥

3.14 -15 VDC Current 250 Milliamps Maximum | ¢/ ¢ 4 4

3.14 DCV Ripple ((p-p) 250 | MV 40kHz - 40 MHz | 250 Al

4.0 Mechanical In Accordance With (IAW) Fig. 2 TeS

5.0 | Environmental N/A | Wi

6.0 Test Data IAW Contract Yes

7.0 Reparability IAW Contract or This SCD e >

PRODUCTION MANAGER APPROVAL:

QA /QC APPROVAL:

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA e

/)/)/DATED !D/P /03
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

FORM: LBDFM-FINAL-DTA

PLANAR MONOLITHICS INDUSTRIES
7311-G GROVE ROAD, FREDERICK. MD 21704
TEL: 30)-63]-157% FAX: 30]-662-2029
URL: WWHW.PLANARMONOLITHICS. COM
EMAIL: SALESEPLANARMONOLITHICS. COM

SUMMARY TEST DATA
ON
LOW BAND DIRECTION FINDING MODULE (LBDFM)
CUSTOMER: CUBIC DEFENSE SYSTEMS, INC. JOBNO: 21237F, |
MODEL NO: _LBDFM-052-BD-DP TESTED BY: A Na A+
PART NO: 915350027 TEMPERATURE: -20°C TO §40°C
SERIALNO: PMAc809S DATE: /o// ¢ /63
Table 1 - Standard Test Conditions
PARAGRAPH PARAMETER VALUE UNITS
3.1 Frequency Range 500 - 2000 MHz
32 RF Input Power +5 10 +8 | dBm
3.3 Spurious RF Input -60 dBc Maximum
3.3 Harmonic RF Input -10 dBc Maximum
3.4 Input Signal / Noise | 70 | dB Minimum
Table 2 — Test Results
PARA. PARAMETER | LIMIT(S) | UNITS BCTUAL. | “aio
With +5dBm Input and s
3.5 P(out) CP < 0.9]:}B +14.0 dBm Minimum .}/"/ 778y
3.6 Output Spurious -60 dBc Maximum | -40 dfc
3.6 Output Harmonics -60 dBc Maximum ‘4 EME% ox
3.7 Noise Figure 8.5 dB Maximum 59.&' {?
3.8 Amplitude Taper 8.0 dB p-p Maximum
3.9 Fine Grain Flatness 3.0 dB p-p Maximum ;< 3 jﬁ’
3.10 VSWR Input / Output 2.0:1 Ratio Maximum | 20! [
3.11.1 P-Mod Control Low=Loss TTL “0” = Low ro ¢
3112 P-Mod Isolation -60 dBc Maximum /o8B
3.11.3 | P-Mod Rise/Fall Time 10 Nanosec Maximum | & xS
3.11.4 | P-Mod Delay Time N/A Not Specified /P
3.11.5 | P-Mod Delay Sym 10 Nanosec Maximum | 23,.S
3.11.6 | P-Mod Video Gen. -60 dBm Maximum  |-40 J8n
3.12.1 | Atten. Range 64 dB Mean 4/dE
3.12.2 Number of Bits 8 Absolute b
3123 | LSB Value 0.25 dB Nominal 075
3124 | TTL Control (+ True) | b0=LSB Absolute (SR
3.12.5 Resolution 0.25 dB Absolute 0.25
3.12.6 Commands 0=00h dB Relative J=o00 |
3.12.7 0 — 20dB Flatness +1.0 dB Maximum
3.12.7 | 20 — 40dB Flatness +2.0 dB Maximum | e,
3127 |40-60dBFlatmess | +3.0 dB Maximum | sl i
3.12.7 | 60— 64dB Flatness | +40 dB Maximum | Feel

PLANAR MONOLITHICS INDUSTRIES, Inc., 7311-G GROVE ROAD, FREDERICK, MD 21704 e USA e
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

PART NO: 915350027

MODEL NO: LBDFM-052-BD-DP

PARA. | PARAMETER | LIMIT(S) | UNITS | aeTysL, | LTS E
3.12.8 | 0—20dB Accuracy | +10 | dBMaximum | —
| 3128 [20-40dB Accuracy | 15 | dBMaximum | —"fé
3.128 | 40-60dB Accuracy | #20 | dBMaximum | /A
3128 | 60-64dB Accuracy | £3.0 | dB Maximum [ K
3.12.9 | Atten. Switching Time | 700 | Nanosec Maximum | #2043 |
312.10 | Atten.Repeat(1dB) | 0125 | dBMaximum | p,/253 |
3.12.10 | Atten Repeat (32 dB) 0.125 | dB Maximum l0.725 |
3.13.2 [ Band Switching Time 700 | Nanosec Maximum k7004 S |
3.14 | +5 VDC Current | 250 | Milliamps Maximum | /20 4/ |
314 | +15 VDC Current 700 | Milliamps Maximum | &/05 o /8 |
3.14 -15 VDC Current | 250 | Milliamps Maximum | s4 4/ |
3.14 DCV Ripple ((p-p) | 250 |[MV40kHz—40MHz | 4SO m
4.0 | Mechanical In Accordance With (IAW) Fig.2 | #.5s
5.0 | Environmental NA | .
6.0 Test Data . TAW Contfract | oS . =]
7.0 Reparability TAW Contract or This SCD __ [ oS |

' [
PRODUCTION MANAGER APPROVAL: /Y / DATED: 7 iO 2 /‘):}
QA /QC APPROVAL: ‘W _L DATED: ) fD 7 i" 3
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PMI TEST REPORT

PMI MODEL: LBDFM-052-BD-DP

OCTOBER 21, 2003

FORM: LBDFM-FINAL-DTA
PLANAR M ND Lli"l" "RIES
7311-G GROVE ROAD, FREDERICK, MD 21704
TEL: 30]-63]-157% FAX: 30]-662-2029
URL: WHH.PLANARMONOLITHICS. COM
EMAIL: SALESGPLANARMONOLITHICS. COM
SUMMARY TEST DATA
ON
LOW BAND DIRECTION FINDING MODULE (LBDFM)
CUSTOMER: CUBIC DEFENSE SYSTEMS, INC. JOB NO: 2123
MODEL NO: _LBDFM-052-BD-DP TESTED BY: /3.. :?:IQ_ﬁ N
PART NO: 915350027 7 TEMPERATURE: _-20°C TO +40°C
SERIALNO: _PM Ra@0 7 © DATE: /0 /2/03
Table 1 - Standard Test Conditions
PARAGRAPH PARAMETER VALUE UNITS
3.1 Frequency Range 500 - 2000 MHz
3.2 RF Input Power +5 10 +8 dBm
3.3 Spurious RF Input -60 dBc Maximum
3.3 Harmonic RF Input -10 dBc Maximum
3.4 Input Signal / Noise 70 | dB Minimum
Table 2 — Test Results
PARA. PARAMETER | LIMIT(S) UNITS ACTUAL | KO
With +5dBm Input and o
3.5 P(out) CP < 0.9 dB +14.0 dBm Minimum  |#/4//7d Bn
3.6 | Output Spurious -60 dBc Maximum ~Lodfic
3.6 Qutput Harmonics -60 dBc Maximum Siod
3.7 Noise Figure 8.5 dB Maximum <gs dB~
3.8 Amplitude Taper 8.0 dB p-pMaximum |¢<g B
3.9 Fine Grain Flatness 3.0 dB p-p Maximum (¢4 dB
3.10 VSWR Input / Output 2.0:1 Ratio Maximum | Zo: {
3.11.1 P-Mod Control Low=Loss TTL “0” = Low ‘ot
3.11.2 P-Mod Isolation -60 dBc Maximum 6748
3.11.3 | P-Mod Rise/Fall Time 10 Nanosec Maximum | ¢aS
3.11.4 | P-Mod Delay Time N/A Not Specified ~ /N
3.11.5 - | P-Mod Delay Sym 10 Nanosec Maximum | dg4 S
3.11.6 | P-Mod Video Gen. -60 dBm Maximum __ |-4odBa
3.12.1 Atten. Range 64 dB Mean ¢
3122 Number of Bits 8 Absolute 5
3.12.3 | LSB Value 0.25 dB Nominal 0.23
3.12.4 TTL Control (+ True) b0=LSB Absolute LS
3.12.5 Resolution 0.25 dB Absolute PYAS
3.12.6 | Commands 0=00h dB Relative o zoch |
3.12.7 0 — 20dB Flatness +1.0 dB Maximum
3.12.7 | 20 — 40dB Flatness +2.0 dB Maximum Kt
3.12.7 | 40— 60dB Flatness +3.0 dB Maximum il LT
3.12.7 | 60 — 64dB Flatness +4.0 dB Maximum gL
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PMI TEST REPORT
PMI MODEL: LBDFM-052-BD-DP
OCTOBER 21, 2003

MODEL NO: LBDFM-052-BD-DP PART NO: 915350027
PARA. PARAMETER | LIMIT(S) | UNITS ACTUAL R%“L‘;‘fs
3.12.8 0 — 20dB Accuracy +£1.0 dB Maximum — D
3.12.8 |20 -40dB Accuracy +15 dB Maximum =F
3.12.8 | 40— 60dB Accuracy +20 dB Maximum /ol
3.12.8 60 — 64dB Accuracy +3.0 dB Maximum
3.12.9 Atten. Switching Time 700 Nanosec Maximum | 40Gu S
3.12.10 | Atten. Repeat (1 dB) 0.125 dB Maximum 0./25
3.12.10 | Atten Repeat (32 dB) 0.125 dB Maximum 0.195
31332 Band Switching Time 700 Nanosec Maximum | ¢ 200 S
3.14 +5 VDC Current 250 Milliamps Maximum | ;@O m /4
3.14 +15 VDC Current 700 Milliamps Maximum | &/4 24 4
3.14 -15 VDC Current 250 Milliamps Maximum | ¥ & a
3.14 DCV Ripple ((p-p) 250 MV 40kHz - 40 MHz | ZSoal/
4.0 Mechanical In Accordance With (IAW) Fig. 2 res
5.0 Environmental NA ] 0/
6.0 Test Data IAW Contract FZ
7.0 Reparability IAW Contract or ThisSCD | %eS
PRODUCTION MANAGER APPROVAL: / DATED: /o7 /03

QA /QC APPROVAL: "* f:}

DATED: o /5~ /b3
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