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PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

PMI
A

(0)

UTLINE

DESCRIPTION

PMI MODEL NO. PEC-60-160M-40M-7-13-1515-5FFF IS A LINEAR IF GAIN CONTROL AMPLIFIER WITH

DETECTED VIDEO OUTPUT DESIGNED TO MEET THE SPECIFICATIONS BELOW.
SPECIFICATIONS
IF CENTER FREQUENCY:
IF INPUT BANDWIDTH:
IF INPUT IMPEDANCE:

160 MHz
40 MHz MIMIMUM
50 OHMS NOMINAL

REWISIONG

DESCIFTION aerE APNOVED

PRELIMINARY TS 16 R00E B.B.

UPDATED MECHAMICALS 8/8/0040 B.B.

ORIGINAL RELEASE 087875/ 20

MECHANICAL OUTLINE

o IF INPUT VSWR*: 1.5 MAXIMUM

« LINEARITY: +1.0 dB MAXIMUM | :E

« IF OUTPUT GAIN: 60 dB MINIMUM I i

o IFOUTPUT @ 1 dB GCP{P1dB)": ——— 413 dBm MINIMUM —a

» NOISE FIGURE: 7 dB MAXIMUM ‘ ‘

« IF QUTPUT IMPEDANCE: 50 OHMS NOMIMAL [

« IF OUTPUT VSWR: 1.5 MAXIMUM e

« VIDEQ OUTPUT LEVEL: +5VDC MINIMUM 4 A P e e

« VIDEQ OUTPUT DYNAMIC RANGE: —— 26 dB MINIMUM = T —r ] @I

« VIDEO OUTPUT IMPEDANCE: 93 OHMS NOMINAL = =

« VIDEO OUTPUT RISE TIME: 30.0 ns MAXIMUM R |

« GAIN CONTROL: 60 dB MINIMUM = |

« GAIN CONTROL VOLTAGE: 0TOS5Y 325 |
0 V: MAXIMUM GAIN
-5V MINIMUM GAIN 410

+ OFFSET. ADJUSTABLE

« POWER SUPPLY: 5D | 8

» CONNECTORS: SMA FEMALE 4

« WEIGHT: 115 g APPROXIMATELY I —@3@ @ @@j@ & @@E B

« FINISH: NICKEL PLATED =

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

» IF INPUT FREQUENCY, IF QUTPUT GAIN, IF OUTPUT @ 1 dB GCP, VIDEQ QUTPUT
GAIN, & VIDEO OUTPUT LEVEL
*DATA TAKEN @ 25°C

ENVIRONMENTAL RATINGS

« TEMPERATURE: -45°C TO +85 *C (OPERATING)
-535°C TO +85 *C (STORAGE)

« HUMIDITY: 95% RH MAXIMUM (+85°C)

# SHOCK: MIL-E-3400R, 3.2.24.6.1

« VIBRATION: MIL-E-5400R, 32245
FIGURE 2, CURVE Il

# ALTITUDE: 0TO 4,572 METERS

NOTE: SFEGIFICATIONS WILL VARY OVER GFERATING TEMFERATURE
ROTE: THE ASOVE SFECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION

X
PMI CONFIDENTIAL AND PR

ALL DIMENSIONS

PLANAR MONOLITHICS INDUSTRIE
7311-F GROVE ROAD 7
FREDERICK, MARYLAND 21704 USA
TEL: (301)-662-5019, FAX: (301)-662-1731
WEB: www_pmi-rf.com, EMAIL: sales@pmi-rf.com
IS0 9001 CERTIFIED

S, INC,

i

e

PRODUCT FEATURE
PEC-60-160M-40M-7-13-1515-5FFF

APPROVALS oaTE

G

ARE IN INCHES [ W /1818
A = T e
o moe | | osxao ‘ 27037580 A1
OPRIETARY [v=s
soue NS | |:|-::| 10F 1
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BLOCK DIAGRAM

Jl
IF

-

IF GAIN ADJUST & MANUAL GAIN CONTROLCMGC VIDED OFFSET ADJUST

L

J3
VIDED OUT

J2
[F Out
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TYPICAL CHARACTERISTICS

l ON
mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

\

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 1.19:1
4 IF Input VSWR* 1é5e'; ,';’I'g‘é 45°C 1.21:1
+85°C 1.18:1
+25°C 0.31dB
5 Linearity ﬂsﬂé’%ﬂix' 45°C 0.68 dB
+85°C 0.31dB
. +25°C 70.11 dB
6 IF Output Gain 80 aB win. 45°C 70.2 dB
+85°C 70.11 dB
7 IF Output @ 1 dB GCP(P1dB)* +13 dBm Min. +25°C 14.8 dBm
8 Noise Figure* 738 Wax. +25°C 4.01dB
+25°C
9 IF Output Impedance 50 Q Nominal -45°C PASS BY DESIGN
+85°C
+25°C 1.42:1
10 IF Output VSWR 1é5e'; l';’l'g‘é 45°C 1.55:1
+85°C 1.39:1
+25°C 74 dB
11 Video Output Gain 70 dB Min. -45°C 73.4 dB
+85°C 73.5dB
) +25°C 5.86 V
12 Video Output Level +3 /D Min. 45°C 5.66 V
+85°C 5.65V
. +25°C 42 dB
13 Video Output Dynamic Range 2SGeZBP'|\cA)ItrsL -45°C 32dB
+85°C 42 dB
+25°C
14 Video Output Impedance 93Q Nominal -45°C PASS BY DESIGN
+85°C
+25°C 19.5 ns
15 Video Output Rise Time 30,0 ns Max. 45°C 22.0 ns
+85°C 22.5 ns
. +25°C 66.60 dB
16 Gain Control 09 aB . 45°C 67.01 dB
+85°C 67.36 dB
OVto-5V +25°C
. 0 V: Max. Gain -45°C PASS
7 Gain Control Voltage -5 V: Min. Gain +85°C See Plots
See Plots
18 Offset Adjustable +25°C PASS BY DESIGN
o +15V@0.318 A
*+25°C 115V @ 0.040 A
o +15V @ 0317 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).

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
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IF INPUT VSWR @ +25 C

Input VSWR
5.00
4.50
4.00
3.50 —— 0V Attenuation
e -1.0 V Attenuation
2 3.00 _
= —-2.0V Attenuation
250 ——-3.0 V Attenuation
-4.0 V Attenuation
2.00 —— 5.0V Attenuation
1.50
1.00
140 150 160 170 180
Frequency (MHz)
GAIN LINEARITY @ +25 C
Gain Linearity
1.00
0.90
0.80
0.70
0.60
0.50
__ 040
i 0.30
-E 0.20 A
] 010 | N A 1 h la 13 l —— 0 Volt Attenuation
% O VHgn o i )
5 oo LWM“!M@W“‘, Wi — Vol atenuator
§ 010 ) | ! 7 || J l! ‘ f | | —2VOItAttenuat!0n
£ u" u ‘ 3 Volt Attenuation
a 020 " —— 4 Volt Attenuation
£ 030 .
3 —— 5 Volt Attenuation

-0.40

-0.50

-0.6e0

-0.70

-0.80

-0.90

-1.00

140 145 150 155 160 165 170 175 180
Frequency (MHz)

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@pmi-rf.com
Page: 6/28



mailto:sales@pmi-rf.com

A\ TYPICAL CHARACTERISTICS
ON
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IF OUTPUT GAIN @ +25 C

IF Output Gain
80.00
70.00
60.00
50.00
- () V Attenuation
:'._":. 4000 -1.0 V Attenuation
: -
& 30.00 ——-2.0V Attenuation
—-3.0 V Attenuation
2000 -4.0 V Attenuation
10.00 —-5.0 V Attenuation
0.00 T———
-10.00
140 150 160 170 180
Frequency (MHz)
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mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

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

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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Output Power (dBm)

P1dB @ 140 MHz With Small Signal Gain

18

17

16
15

14 /

13

12

11

10

8 ——DUT

Linear-1dB

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

Output Power (dBm)

P1dB @ 140 MHz With 60 dB Attenuation

10

/ \ —DUT
4 Linear - 1dB

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

P1dB @ 160 MHz With Small Signal Gain

18

17
16
15 /
14 /
13
12
11
10
9
2 ——DUT
7 Linear - 1dB
6
5
4
3
2
1
0
-70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50

Input Power (dBm)

Output Power (dBm)

P1dB @ 160 MHz With 60 dB Attenuation

10

8 /
| A
| J o\
4 // —
| /

0 /

-15 -13 -11 9 -7 -5 -3 -1 1 3 5

[
[
[
I

Input Power (dBm)
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mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

Output Power (dBm)

P1dB @ 180 MHz With Small Signal Gain

18

17
16 /
15

14

13

[
N

=
[

=
o

=]

g ——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

| //
| / | e
/ \

1 /
0 /

-15 -13 -11 -9 -7 -5 -3 -1 1 3 5

Input Power (dBm)
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l ON
\@m# 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

NOISE FIGURE @ +25°C

148 MH=z 4,087 dB

Stop
At 0/-- dB ~ Loss 0
OUTPUT VSWR @ +25°C
Output VSWR
1.50
1.45
1.40 /
—-—__‘-\-‘N

1.35 >
1.30 ; ’,.»hj [ —— | ——0V Attenuation

< / -1.0 V Attenuation
2125
> —-2.0 V Attenuation
1.20 = 3.0V 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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TYPICAL CHARACTERISTICS
H ON
\@m;f 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT GAIN @ +25°C

D504 30344, MY5E2103182: Mon Jun 08 1357:16 2020

4 300% 1.000%/ Auto? 1 2484

i

Manual

L [\

\ /
|‘.\ Max(1): 493mV

: 160.26MHz

/
I”
/
/
Il
/

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT

AT -70 dBm INPUT POWER. THEN THE SAME MARKERS MEASURE WHAT

THE EQUIVALENT RF SIGNAL IS WHEN DIRECTLY INJECTING IT INTO THE

SCOPE. THIS OCCURRED AT +4 DBM. SO THE GAIN FROM -70 DBM TO +4
DBM IS 74 DBM.
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l ON
\@mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ +25°C

Video Dynamic Range

p—

/

/

Video Output Voltage (V)

/

/

90 -80 -70 -60 -50 -40
Input Power (dBm)

-30

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@pmi-rf.com
Page: 14/28



mailto:sales@pmi-rf.com

TYPICAL CHARACTERISTICS

PMID ON

\@ fM f,,i ;f 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT RISE TIME @ +25°C

0s0-x 3034."3. MYE2103182: Mon Jun 08 13:09:36 2020
1.44%

KEYSIGHT

TECHN

1.44Y
KEYSIGHT

Channels
1.00:1
1.00:1
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mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

GAIN CONTROL @ +25°C

Attenuation Over Voltage

80.00

70.00

i 60.00
—
/ 50.00

/ 40.00

/ 30.00

// 20.00
10.00

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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TYPICAL CHARACTERISTICS

F M ' N ON
1/ A LA
\QQ 5/\ \ Ehi W 77 PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)
Input VSWR
5.00
4.50
4.00
3.50 ——0 V Attenuation
= -1.0 V Attenuation
2 3.00
= — ) 0V Attenuation
2,50 —-3.0V Attenuation
-4.0V Attenuation
2.00 —— 5.0V Attenuation
1.50
1.00
140 160 170 180
Frequency (MHz)
Gain Linearity
1.00
0.90
0.80
0.70
0.60
0.50
- 0.40
£ 030
')
£ o020 4 |
= ——0 Volt Attenuation
= 0.10 4
@ ——— 1 Volt Attenuation
2 0.00
E ——— 2 Volt Attenuation
£ 010 ]
= 3 Volt Attenuation
3 020 LI '“ —— 4 Volt Attenuation
£ 030 :
3 —— 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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TYPICAL CHARACTERISTICS
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\\Q AN W 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)
IF OUTPUT GAIN @ -45 C
IF Output Gain
80.00
70.00 =
60.00
50.00
——0V Attenuation
g 40.00 -1.0 V Attenuation
-5 30,00 —— 2.0V Attenuation
—_3.0 V Attenuation
20.00 -4.0V Attenuation
10.00 = 5.0V Attenuation
0.00 +———————
-10.00
140 150 160 170 180
Frequency (MHz)
OUTPUT VSWR @ - 45°C
Output VSWR
1.60
1.50 /
——-——~..___________\\/
e — 0V Attenuation
L — — | —_
= / 7 -1.0V Attenuation
2 1.30 - et .
< M’_J.m'-"’ ——-2.0V Attenuation
—-3.0V Attenuation
1.20 -4.0 V Attenuation
——-5.0V Attenuation
1.10
1.00
140 150 160 170 180
Frequency(MHz)
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TYPICAL CHARACTERISTICS
H ON
\@m;f 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT GAIN @ -45°C

D504 30344, MYE2103182: Thu Jun 11 15:40:63 2020

R Ml T TR T o R CAPIRER I T 7AYo s T b Kot o L T i s e LRk L B

Field1
KEYSIGHT
T ES

M

lanual y (L 5 amb
g 2000/ 00s 2003 Stop £ 129

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT
AT -70 dBm INPUT POWER. THEN SAME MARKERS MEASURE WHAT THE
EQUIVALENT RF SIGNAL IS WHEN DIRECTLY INJECTING IT INTO THE
SCOPE. THIS OCCURRED AT +3.4 DBM. SO THE GAIN FROM -70 DBM TO +3.4
DBM IS 73.4 DBM.
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l ON
\@mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ -45°C

Video Dynamic Range

/

Video Output Voltage (V)

/

/

90 -80 -70 -60 -50 -40
Input Power (dBm)

-30
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TYPICAL CHARACTERISTICS

FPMID ON

\ng f”f;f /' PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT RISE TIME @ -45°C

D504 30344, MYE2103182: Thu Jun 11 12:28:51 2020

KEYSIGHT

TECHN

001
1,001

128y

KEYSIGHT

CHM

Channels
1.00:1
1.00:1

Rise[1]:

Fall(1):
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A\ TYPICAL CHARACTERISTICS
ON

l ON
mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

GAIN CONTROL @ -45°C

Attenuation Over Voltage

80.00

70.00
/

— 60.00

,/ 50.00
/ 40.00

P
// 30.00
/ 20.00
10.00
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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A\ TYPICAL CHARACTERISTICS
l ON
\QQ 5/\\ Ehi W 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

IF INPUT VSWR @ +85 C

Input VSWR
5.00
4.50
4.00
3.50 ——0V Attenuation
es -1.0 V Attenuation
2 3.00
> —-2.0V Attenuation
2.50 ——-3.0 V Attenuation
-4.0 V Attenuation
2.00 —— 5.0V Attenuation
1.50
1.00
140 150 160 170 180
Frequency (MHz)
GAIN LINEARITY @ +85 C
Gain Linearity
1.00
0.90
0.80
0.70
0.60
0.50
__ 040
g 030
-
£ o020 At
;.::: 010 N A 1 ﬂ n i , Al ila ——0 Volt Attenuation
] ———1 Volt Attenuation
2 0.00
g —— 2 Volt Attenuation
£ 010 .
e 3 Volt Attenuation
a 0-20 ] o ' " —— 4 Volt Attenuation
£ 030 .
3 ——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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TYPICAL CHARACTERISTICS
ON

L
:
P

PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

g
ASS

IF OUTPUT GAIN @ +85 C

IF Output Gain
80.00
70.00
60.00 i - —
50.00
:';; 40.00 —— 0V Attenuation
= -1.0 V Attenuation
‘®
o 3000 —— 2.0V Attenuation
20.00 —-4.0V Attenuation
-5.0 V Attenuation
10.00
0.00
-10.00
140 150 160 170 180
Frequency (MHz)
o
OUTPUT VSWR @ +85°C
Output VSWR
1.50
1.45
1.40
‘-_‘__—-_‘—_‘-_‘_-"_‘——
TS i e —— ﬁ
-—___—_—'___—._‘_"“—--_._g—-ﬂ
130 - I o 0V Attenuation
= -1.0 V Attenuation
% 125 L __’_,.r-""_‘-’-”’ .
> ’-_ﬁ’____,....-r—" —-2.0V Attenuation
1.20 —— 3.0V 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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TYPICAL CHARACTERISTICS
H ON
\@m;f 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT GAIN @ +85°C

Ds0 X 3034:& WYB2103182 Thu Jun 11 16:35:28 2020

2 060% 470.0%/ Aut £ 1 1.15Y

T ES

0.0s 2.008/  Stop £ -1.2¢

(1): 482mV
Freq{1 ): 159.74MHz

| \

NOTE: MARKERS SET TO DIFFERENCE FROM GROUND TO VIDEO OUTPUT
AT -70 dBm INPUT POWER. THEN SAME MARKERS MEASURE WHAT THE
EQUIVALENT RF SIGNAL IS WHEN DIRECTLY INJECTING IT INTO THE
SCOPE. THIS OCCURRED AT +3.5 DBM. SO THE GAIN FROM -70 DBM TO +3.5
DBM IS 73.5 DBM.
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WN TYPICAL CHARACTERISTICS
PMI o

£

~1_

\@mw /' PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT LEVEL & DYNAMIC RANGE @ +85°C

Video Dynamic Range
_.-"""-_—
/
s A
: /
H 7
5 /
9
2 /
_—/
-80 75 70 65 -60 55 50 -45
Input Power (dBm)
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TYPICAL CHARACTERISTICS

FPMID ON

\ng f”f;f /' PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

VIDEO OUTPUT RISE TIME @ +85°C

D50-4 30344, MYE2103182: Thu Jun 11 16:37:53 2020

1.87Y

KEYSIGHT

TECHN

1.89Y

KEYSIGHT

CHM

Channels
1.00:1
1.00:1

Clea

-
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A\ TYPICAL CHARACTERISTICS
ON

l ON
mw 1/ PEC-60-160M-40M-7-13-1515-SFFF (PL29339/2024)

GAIN CONTROL @ +85°C

Attenuation Over Voltage

80.00

—= 70.00

— 60.00

L

50.00

40.00

30.00
/
/ 20.00

10.00

— 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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