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PLANAR MONOLITHICS INDUSTRIES MODEL NUMBER PEC-60-160M-40M-7-
13-1515-SFFF (PL29340-2024) IS A LINEAR IF GAIN CONTROL AMPLIFIER
WITH DETECTED VIDEO OUTPUT DESIGNED TO MEET THE SPECIFICATIONS
BELOW.
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SERIAL NO. P29

1) MONOLITHICS
AUMUAL/ INDUSTRIES
FSCM 05XQ0

MODEL NO: PEC-60-160M-40M-7-13-1515-SFFF
SERIAL NO: PL29339/2024

I 2 5 g
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Designed By: Garrett Radtke, Dr.Ash(Ashok) Gorwara
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A

OUTLINE

DESCRIPTION

PMI MODEL NO. PEC-60-160M-20M-7-13-1515-5FFF IS A LINEAR IF GAIN CONTROL AMPLIFIER WITH
DETECTED VIDEQ QUTPUT DESIGNED TO MEET THE SPECIFICATIONS BELOW.

SPECIFICATIONS
IF CENTER FREQUENCY:
IF INPUT BANDWIDTH:
IF INPUT IMPEDANCE:

160 MHz
40 MHz MIMIMUM
50 OHMS NOMINAL

REVISIGNG

DEsCIETION

Oere

APRCVED

PRELIMINARY

FAE/RO4S

B.B.

UFDATED MECHANICALS

9/8,/8008

B.B.

ORIGINAL RELEASE

0387780

MECHANICAL OUTLINE

o IFINPUT VSWR*: 1.5 MAXIMUM

s LINEARITY: £1.0 dB MAXIMUM |
» IF OUTPUT GAIN: &0 dB MINIMUM |
o IFQUTPUT @ 1 dB GCR{P1dB)": —— 413 dBm MINIMUM ]
» NOISE FIGURE: 7 dB MAXIMUM

s IF QUTPUT IMPEDANCE: 50 OHMS NOMINAL .

s IF OUTPUT VSWR: 1.5 MAXIMUM

MODEL NO: PEC-E0-160M-40M-7-13-1515-5FFF
SERIAL MO PLXXMXXM)Q

e ADIUST

4.10

« VIDEO OUTPUT GAIN: 70 dB MINIMUM
o VIDEO OUTPUT LEVEL: +5VDC MINIMUM 1o A
« VIDEO OUTRUT DYNAMIC RANGE: —— 26 dB MINIMUM T
« VIDEO OUTPUT IMPEDANCE: 93 OHMS NOMINAL =
« VIDEO OUTPUT RISE TIME: 30.0 ns MAXIMUM R
o GAIN CONTROL: 50 dB MINIMUM
 GAIN CONTROL VOLTAGE: 0TSV
0 V: MAXIMUM GAIN
-5: MINIMUM GAIN
« OFFSET: ADJUSTABLE
« POWER SUPPLY: 215 VDC | .
+ CONNECTORS: SMA FEMALE L
o WEIGHT: 115 g APPROXIMATELY pai ] —Bis
o FINISH: NICKEL PLATED

B-

“NOTE: ONLY AT SMALL SIGNAL GAIN (0 dB ATTENUATION)
TEST DATA PACKAGE

« [FINPUT FREQUENCY, IF QUTPUT GAIN, IF OUTPUT @ 1 dB GCP, VIDEQ QUTPUT
GAIN, & VIDEC OUTPUT LEVEL

*DATA TAKEN @ 25°C

ENVIRONMENTAL RATINGS

+ TEMPERATURE: 45 °C TO +85 °C (OPERATING)
-55 °C TO +B5 °C (STORAGE)
+ HUMIDITY: 95% RH MAXIMUM (+85°C)
« SHOCK: MIL-E-5400R, 3.2.24.6.1
« VIBRATION: MIL-E-5400R, 3.2.245
FIGURE 2, CURVE Ill ALLDIUENSIONS
« ALTITUDE: 070 4,572 METERS e

WOTE: EFECIFICATIONS WILL VARY OVER DFERATING TEMSERATURE
WOTE: THE ASOVE SFECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION

Hoo 0010

PMI CONFIDENTIAL AND PROPRIETARY

7311-F GROVE ROAD
FREDERICK, MARYLAND 21704 USA

1SO 9001 CERTIFIED

TEL: (301)-662-5019, FAX: (301)-662-1731
WEB: www_pmi-rf.com, EMAIL: sales@pmi-rf.com

PLANAR MONOLITHICS J‘NDUSTRIES INC

e

p— - PRODUCT FEATURE
— PEC-60-160M-40M-7-13-1515-SFFF
'gw TG0
__GIR |wmm) | osxao ‘ 27037580 A1
- sone NS [arees 10F 1
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BLOCK DIAGRAM

J1
IF

-

IF GAIN ADJUST & MANUAL GAIN CONTROLCMGC) VIDED OFFSET ADJUST

>
P

J3
VIDEOD OUT

J2
[F OuT
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TEST. ENVIRONMENTAL TEST
ITEM NO PARAMETERS SPECIFIED VALUE PARAMETERS RESULTS
+25°C
1 IF Center Frequency 160 MHz -45°C PASS
See Plots See Plots
+85°C
+25°C
. 40 MHz Min. 5 PASS
2 IF Input Bandwidth See Plots -45°C See Plots
+85°C
+25°C
3 IF Input Impedance 50 Q Nominal -45°C PASS BY DESIGN
+85°C
+25°C 1.15:1
4 IF Input VSWR* 1é5e'; ,';’I'g‘é 45°C 1.21:1
+85°C 1.18:1
+25°C 0.47 dB
5 Linearity ﬂsﬂé’%ﬂix' 45°C 0.40 dB
+85°C 0.31dB
. +25°C 66.16 dB
6 IF Output Gain 80 aB win. 45°C 68.81 dB
+85°C 67.92 dB
7 IF Output @ 1 dB GCP(P1dB)* +13 dBm Min. +25°C 13.8 dBm
8 Noise Figure* 738 Wax. +25°C 3.795 dB
+25°C
9 IF Output Impedance 50 Q Nominal -45°C PASS BY DESIGN
+85°C
+25°C 1.43:1
10 IF Output VSWR 1é5e'; ,';’I'g‘é 45°C 1.50:1
+85°C 1.39:1
+25°C 75 dB
11 Video Output Gain 70 dB Min. -45°C 76.5 dB
+85°C 74 dB
) +25°C 5.69 V
12 Video Output Level +3 /De Min. 45°C 570V
+85°C 5.56 V
. +25°C 38 dB
13 Video Output Dynamic Range 2SGeZBP'|\cA)ItrsL -45°C 40 dB
+85°C 34 dB
+25°C
14 Video Output Impedance 93Q Nominal -45°C PASS BY DESIGN
+85°C
+25°C 14.5 ns
15 Video Output Rise Time 30.0 ns Max. 45°C 11.5ns
+85°C 19.0 ns
. +25°C 65.22 dB
16 Gain Control 09 aB . 45°C 67.65 dB
+85°C 66.60 dB
OVto-5V +25°C
. 0 V: Max. Gain -45°C PASS
17 Gain Control Voltage -5 V- Min. Gain anC See Plots
See Plots
18 Offset Adjustable +25°C PASS BY DESIGN
o +15V @ 0.330 A
*+25°C 115V @ 0.040 A
o +15V @ 0329 A
19 Power Supply +15VDC -45°C A5V @ 0.040 A
o +15V @ 0.330 A
+85°C A5V @ 0.041 A
20 Weight: 1159 TYP. +25°C 81.5¢g

*Note: Tested at small signal gain only (0 dB ATTENUATION).
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IF INPUT VSWR @ +25 C

5.00

4.50

4.00

3.50

3.00

VSWR

2.50

2.00

1.50

1.00

140

Input VSWR

150 160 170 180

Frequency (MHz)

—_— () V Attenuation

-1.0 V Attenuation
-2.0V Attenuation
-3.0 V Attenuation
-4.0 V Attenuation
-5.0 V Attenuation

GAIN LINEARITY @ +25 C

Gain Delta From Best fit Line (dB)

1.00

Gain Linearity

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20 +
0.10 ~
0.00 —

-0.10

vy V'U'

-0.20
|
-0.30

-0.40

-0.50

-0.60

-0.70

-0.80

-0.90

-1.00

140

145 150 155 160 165 170 175

Frequency (MHz)

—— 0 Volt Attenuation
—— 1 Volt Attenuation
——— 2 Volt Attenuation

3 Volt Attenuation
—— 4 Volt Attenuation

——— 5 Volt Attenuation
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IF OUTPUT GAIN @ +25 C

IF Output Gain
80.00
70.00
60.00
50.00
—_ () V Attenuation
5— 4000 -1.0 V Attenuation
: -
& 3000 — 2.0V Attenuation
—-3.0 V Attenuation
2000 -4.0 V Attenuation
10.00 ——-5.0V Attenuation
0.00
‘__._.-—-d—'-"-'m-_—.__
-10.00
140 150 160 170 180
Frequency (MHz)
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IF OUTPUT @ 1 dB GCP(P1dB) @ +25 C

P1dB (dBm)

P1dB Over Frequency @ Small Signal Gain (0 dB Attenuation)

16.00

15.80

15.60

15.40

15.20

15.00

14.80

14.60

14.40

14.20

14.00

13.80

13.60

13.40

13.20

13.00

140 145 150 155 160 165 170 175
Frequency (MHz)

180

P1dB (dBm)

P1dB Over Frequency @ 60 dB Attenuation

9.00

8.80

8.60

8.40

8.20

8.00

7.80

7.60

7.40

7.20

7.00

6.80

6.60

6.40

6.20

6.00

5.80

5.60

5.40

5.20

5.00

140 145 150 155 160 165 170 175
Frequency (MHz)

180
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s P1dB @ 140 MHz With Small Signal Gain

17

16

15

14

12

[
o

s ——DuT

Output Power {dBm)
(=]

Linear - 1dB
7

-70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50
Input Power (dBm)

o P1dB @ 140 MHz With 60 dB Attenuation

3 /
6 /
4 // —
2 /
n /

-15 -13 -11 -9 -7 -5 -3 -1 1 3 5
Input Power (dBm)

Output Power (dBm)
(%]
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Output Power (dBm)

P1dB @ 160 MHz With Small Signal Gain

-
©

[
Q3

-
=Y

[
w

[
S

b
w

=
N

-
[

=
o

—DUT
Linear- 1dB

-10 -48 -66 -64 -62 -40 -38 -36 -34 -32 -30

Nk o RN WA U e N ® L

Input Power (dBm)

Output Power (dBm)

P1dB @ 160 MHz With 60 dB Attenuation

10

4 /7 —
| /, \
/

0 /. V

-15 -13 -11 -9 -7 -5 -3 -1 1 3 5
Input Power (dBm)
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Output Power (dBm)

P1dB @ 180 MHz With Small Signal Gain

18

[
~

[N
=

-
v

pad

[
=

-
w

-
N

-
[

=
o

w0

8 ——DUT

Linear - 1dB

-70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50
Input Power (dBm)

Output Power (dBm)

P1dB @ 180 MHz With 60 dB Attenuation

10

3 VR
7 /o

—DUT

Linear - 1dB

-15 -13 -11 -9 -7 -5 -3 -1 1 3 5
Input Power (dBm)
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NOISE FIGURE @ +25°C

140 MHz 9.795 dB

16,60

1”'”‘"‘.-_. ' - ‘ o
| Start (46,00 M1z BW 4 Vi
Teold 303,31 K Avgs Off

Att 0/-- dB

P .00
Loss On Corr

OUTPUT VSWR @ +25°C
Output VSWR
1.50
1.45
1.40 P
o~

1.35 Aw""wf____,/

f v _’_’_.‘-"- — ]
1.30 = ——0V Attenuation

= il | -1.0V Attenuation
Z 1.5
-

—-2.0V Attenuation

1.20 —-3.0 V Attenuation
1.15 -4.0 V Attenuation
—-5.0 V Attenuation
1.10
1.05
1.00
140 150 160 170 180

Frequency (MHz)
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VIDEO OUTPUT GAIN @ +25°C

DSO X 3034#\ MB2103182 Wed Jun 24 15:14:34 2020

Auto? | £ 1 938Y

TECH

0 5000/ . 2005/  Stop £ -1.00%

Max(1): 1.05V | Freq{1): 160.26MHz |
Getting Using About ~ Language
Started Quick Help Oscilloscope English

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT
AT -65 DBM INPUT POWER. THEN SAME MARKERS MEASURE WHAT THE
EQUIVALENT RF SIGNAL IS WHEN DIRECTLY INJECTING IT INTO THE
SCOPE. THIS OCCURRED AT +10 DBM. SO THE GAIN FROM -65 DBM TO +10
DBM IS 75 DBM.
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VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ +25°C

Video Dynamic Range
[
z
F /|
S /
/’
//
-__-___--'
-80 -75 -70 -65 -60 -55 -50 -45 -40
Input Power (dBm)
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VIDEO OUTPUT RISE TIME @ +25°C

D0 3034:‘-‘« KAY52103182 Wed Jun 24 15:08:51 2020
r r T 1 RAEYS _ 3 ; Buto r 0agn

A
I A = S
L L T e
e e ——

Rise(1):

Fall1):

OC B 1.00:1

~5-
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GAIN CONTROL @ +25°C

Attenuation Over Voltage

80.00

70.00

/ 60.00
Z 50.00
/ 40.00
30.00

,/ 20.00
/ 10.00

L~
---'_-_-"--./
—_— 0.00

0.00 -0.50 -1.00 -1.50 -2.00 -2.50 -3.00 -3.50 -4.00 -4.50 -5.00
Control Voltage (V)

Attenuation
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IF INPUT VSWR @ -45 C

Input VSWR

5.00

4.50

4.00

3.50 — 0V Attenuation

-1.0 V Attenuation
3.00

VSWR

—-2.0 V Attenuation

2.50 —_— 3.0V Attenuation

-4.0 V Attenuation

2.00 — 5.0 V Attenuation

1.50

1.00

140 150 160 170 180
Frequency (MHz)

GAIN LINEARITY @ -45 C

Gain Linearity
1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20 A

A —— 0 Volt Attenuation
0.10

—— 1 Volt Attenuation
0.00
——— 2 Volt Attenuation
-0.10

3 Volt Attenuation

—— 4 Volt Attenuation

-0.20
’ |

-0.30

Gain Delta From Best fit Line (dB)

—— 5 Volt Attenuation
-0.40

-0.50

-0.60

-0.70

-0.80

-0.90

-1.00

140 145 150 155 160 165 170 175 180
Frequency (MHz)
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IF OUTPUT GAIN @ 45 C

IF Output Gain
80.00
70.00
60.00
50.00
—_— )V Attenuation
:'.E:, 40.00 -1.0 V Attenuation
: -
& 3000 —-2.0V Attenuation
—-3.0V Attenuation
2000 4.0V Attenuation
10.00 —-5.0 V Attenuation
0.00
..——-—'_'_-_'—--‘-_.
A ———
-10.00
140 150 160 170 180
Frequency (MHz)
OUTPUT VSWR @ - 45°C
Output VSWR
1.50
1.45
1.40 —(0V Attenuation
-0.5V Attenuation
1.35
—-1 V Attenuation
130 ——-1.5V Attenuation
e
2 1.25 -2.0V Attenuation
> -
1.20 ——-2.5V Attenuation
—-3.0 V Attenuation
e 3.5V Attenuation
1.10 -4.0 V Attenuation
1.05 -4.5V Attenuation
-5.0 V Attenuation
1.00
140 150 160 170 180
Frequency (MHz)
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VIDEO OUTPUT GAIN @ -45°C

D=0 X SDSM WYB2103182: Tue Jun 23 11:03.07 2020

100.1% 1 33a%

T ES

ikt Lol bl bl )

2.00g/ Stop £ -1.00%

Max(1): 1.20V | Freq{1): 160.26MHz ]
Getting Using About ~ Language
Started Quick Help Oscilloscope English

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT
AT -65 dBm INPUT POWER. THEN SAME MARKERS MEASURE WHAT THE
EQUIVALENT RF SIGNAL IS WHEN DIRECTLY INJECTING IT INTO THE
SCOPE. THIS OCCURRED AT +11.5 DBM. SO THE GAIN FROM -65 DBM TO
+11.5 DBM IS 76.5 DBM.
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WN TYPICAL CHARACTERISTICS

£

PMI3 ON

~L_J

NP I/ PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ -45°C

Video Dynamic Range
/— |
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-80 75 70 65 -60 55 50 45
Input Power (dBm)
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TYPICAL CHARACTERISTICS

PMIH ON

\@m;f // PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

VIDEO OUTPUT RISE TIME @ -45°C

D50-X 30344, kY521 031 82 Tue Jun 23 10:51:30 2020
1To140vs 2 1.BBYYS 95555 3.200%/ Auto ' 1.03¥

KEYSIGHT
T ES

i 1.00:1

Freq(1):
Fall1):

Rise(1):

3.26Y

KEYSIGHT

TEC

Rise(1):

Falli1]:

'.'
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WN TYPICAL CHARACTERISTICS
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PEC-60-160M-40M-7-13-1515-SFFF _(PL29340/2024)

ASS

GAIN CONTROL @ -45°C

Attenuation Over Voltage
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Vi j 7 ﬁk\ TYPICAL CHARACTERISTICS
ON
PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

L
)
22

%
ASS

IF INPUT VSWR @ +85 C

Input VSWR

5.00

4.50 -

4.00

3.50 — (0 V Attenuation
-1.0 V Attenuation

3.00

VSWR

—-2.0 V Attenuation

2.50 —-3.0 V Attenuation

-4.0V Attenuation
2.00

——-5.0 V Attenuation

1.50

1.00
140 150 160 170 180

Frequency (MHz)

GAIN LINEARITY @ +85 C
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| \
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IF OUTPUT GAIN @ +85 C

\\HW‘\%W // PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

IF Output Gain
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TYPICAL CHARACTERISTICS
T ON
7 PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

VIDEO OUTPUT GAIN @ +85°C

D04 30344, MYE2103182 Wed Jun 24 123711 2020

gane

KEYSIGH
TECH

D 500/

Max(1 ): 890mV | Freg(1): 159.74MHz ]
Getting Using About ~ Language
Started Quick Help Oscilloscope English

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT
AT -65 DBM INPUT POWER. THEN SAME MARKERS MEASURE WHAT THE
EQUIVELENT POWER IS WHEN DIRECTLY INJECTING IT INTO THE SCOPE.
THIS OCCURRED AT +9 DBM. SO THE GAIN FROM -65 DBM TO +9 DBM IS 74
DBM.
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WN TYPICAL CHARACTERISTICS

£

PMI3 ON

~L_J

NP I/ PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ +85°C
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TYPICAL CHARACTERISTICS

PMIH ON

\@m;f // PEC-60-160M-40M-7-13-1515-SFFF (PL29340/2024)

VIDEO OUTPUT RISE TIME @ +85°C

050 30344, WY52103182 Wied Jun 24 11:2745 2020
; 1.68Y/ - 50 i Auto 1 gaamn
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PEC-60-160M-40M-7-13-1515-SFFF _(PL29340/2024)

ASS

GAIN CONTROL @ +85°C

Attenuation Over Voltage
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