MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control

400 - 2700 MHz Rev. V1
Features Functional Schematic
o Wide Frequency Range © °
e +42 dBm Output IP3 g g
e 255 dB Gain at 2140 MHz O 0 B 0 8 o
e 26.5 dB Attenuation Range zZ £ £ z £ =z
o Lead-Free 4 mm, 24-Lead PQFN Package
e RoHS* Compliant and 260°C Reflow Compatible VentaL N/C
Description BV N/C
The MAAM-009320 is a variable gain amplifier with +5V N/C
26.5 dB of gain control at 2.14 GHz. It has good N/C N/C
input IP3 performance over the full attenuation
range. External matching components are used to RFn RFout/+5
set the center frequency and achieve the return loss N/C
performance. The analog control is accomplished NIC
through a single control pin of 0 to +3V.
O Q Q2 Q9 9 ¢
The 4 mm PQFN package is RoHS compliant and zZ 2 z2 z z2 Z
compatible with reflow temperatures to 260°C.
Applications include transceivers for cellular
infrastructure. Pin Configuration®
Pin No. Function Pin No. Function
1 VeNTRL 13 N/C
Ordering Information™? 2 +3V 14 RFour/+5V
3 +5V 15 N/C
Part Number Package
4 N/C 16 N/C
MAAM-009320-TR3000 3000 piece reel 5 RF 17 N/C
MAAM-009320-001SMB | Sample Board, 2140 MHz 6 N/C 18 N/C
7 N/C 19 N/C
1. Reference Application Note M513 for reel size information.
2. All sample boards include 5 loose parts. 8 N/C 20 Interstage
9 N/C 21 N/C
10 N/C 22 Interstage
11 N/C 23 N/C
12 N/C 24 N/C
25 Paddle*

3. For optimum RF performance, all N/C’s should be terminated
to ground.

4. The exposed pad centered on the package bottom must be
connected to RF and DC ground.

* Restrictions on Hazardous Substances, European Union Directive 2002/95/EC.

M/A-COM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support
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MAAM-009320

Variable Gain Amplifier with Analog Control

MACOM.

400 - 2700 MHz Rev. V1
Electrical Specifications®®’: Freq. = 2140 MHz, T, = +25°C, Z, =50 Q
Parameter Units Min. Typ. Max.
Gain dB 24 25.5 —
Noise Figure dB — 3.0 —
Input Return Loss dB — 13 —
Output Return Loss dB — 12 —
Output P1dB dBm — 28 —
Pout = +9 dBm pgrut:)pnue: ISF’C?L, 1 MHz spacing dBm 40 42 T
Attenuation Range dB 25 26.5 —
Attenuation Control \Y, — Oto3 —
Small Signal Current mA — 231 300

5. Contact M/A-COM Technology Solutions’ Application Engineering Department for performance and tuning at other frequencies within

frequency range.
6. Typical performance at no attenuation, Vcntrl = 0V.

7. Typical small signal currents are 76 mA for stage 1 and 155 mA for stage 3.

Absolute Maximum Ratings®®

Parameter Absolute Maximum
Input Power +6 dBm
Voltage (all DC pins) 6 volts

Storage Temperature -55°C to +150°C

Case Temperature -40°C to +85°C

Junction Temp, Stage 1 " 150°C

Junction Temp, Stage 3 '*'2 160°C

8. Exceeding any one or combination of these limits may cause
permanent damage to this device.

9. M/A-COM Technology Solutions does not recommend
sustained operation near these survivability limits.

10.Junction Temperature (T,;) = Ta + 6jc * ((V * 1) - (Pout - Piv))

11.Stage 1 typical thermal resistance (6jc) = 106.5° C/W

12.Stage 3 typical thermal resistance (6jc) = 68.6° C/W

Handling Procedures

Please observe the following precautions to avoid
damage:

Static Sensitivity

Gallium Arsenide Integrated Circuits are sensitive
to electrostatic discharge (ESD) and can be
damaged by static electricity. Proper ESD control
techniques should be used when handling these
class 1A devices.
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MAAM-009320

Variable Gain Amplifier with Analog Control

MACOM.

400 - 2700 MHz Rev. V1
Typical Performance Curves:
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28 28
+25C
27 SRS 27
-ﬁ_\
o 26 == — i 26
T [ il bty il S T
b~ENS RLELLET! PRPPPRR sl o
L7 )3 SN LY T W 25
24 24
23 23
2.11 212 213 214 215 216 217 2.11 212 213 214 215 216 247

Frequency (GHz)

Gain vs. Control Voltage

30

NS
T

521 (dB)
/,

5 N
0 \\
-5

0.0 0.5 1.0 15 2.0 25 3.0

Control Voltage (V)

Input Return Loss

0
= = Vc=1V
----- Ve=2V
;) AN S E— N — Vo=3V
o SRR 5 A PSSPy SESpups SS
A
= -0
»
-15
-20

2.1 212 213 214 215 2.16 217
Frequency (GHz)

Frequency (GHz)

Reverse Isolation, Ventrl = 0V

-40
-45
o
=)
o -50
W
-55
60
211 212 213 2.14 2.15 2.16 217
Frequency (GHz)
Output Return Loss
0 [
— Vc=1V
----- Ve=2V
- V=3V
o
T
~ -10
o
v
-15
20
2.11 2.12 213 2.14 215 2.16 217

Frequency (GHz)

M/A-COM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.

Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support



http://www.macom.com/
http://www.macom.com/support

MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control
400 - 2700 MHz Rev. V1

Typical Performance Curves:

Output IP3, Ventrl = 0V Input IP3 vs. Control Voltage
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MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control

400 - 2700 MHz Rev. V1
2140 MHz PCB Layout Parts List
Part Value Case Style
C1 68 pF 0402
C2, C4,C5,C8 1000 pF 0402
E C3, C9 0.1 uF 0402
N C6 12 pF 0402
c2 C7 2.2 pF 0402
0ooooodts C10 1.5 pF 0402
C C11 39 pF 0402
L1 39 nH 0402
0000000 L2 7.5 nH 0402
L3 3.9 nH 0402

2140 MHz Schematic

Lead Free 4 mm 24-Lead PQFN 1

Cross Section View

c3 +5V +3V V¢ +5V
i J__”_O O—| — 7 CI—_|9 i
op
~c T o4 cs T == = = Primary Side (L1)
Cc6 = Cc8 (2 0z Copper) FR-406 HIGH Tg .008 +/- .001 THICK

= L1

L2 = Intemal Plane (L2) =

y Side (L3) ~
L3: (1 0z Copper)
Cc10
I Overall Thickness - Excluding Soldermask: .058" +/- .003"

( 0079)

.0354:.003%
050:010

0091*
2ix -.0020

0028

007
Il B8 aal % OQEtD o PIN =1
PIN m\ 400 0.00 IDENTIFIER
IDENTIFIER 2 - 2
SEATING
o) UUUUUE
1 /ﬁ DATE CODE = I
? Y W W | —PART NUMBER P 2
BB 3 / LTS T3 096510039
200 >< >< >< >< | —LOT NUMBER 2500 1 = 245010
XXX~ | B SR
= O ox o35 MN
NEANANANANN
0157 +.0039 EXPOSED PAD
28X o400 | [017
(%) 050

NOTES:

250

1. REFERENCE JEDEC M0-220, VAR VGGD-Z FOR ADDITIONAL DIMENSIONS AND
TOLERANCE INFORMATION,

2. REFERENCE 52083 APPLICATION NOTE FOR PCB FOOTPRINT INFORMATION.
3 ALL DIMENSIONS SHOWN AS INCHES/MM.

T Reference Application Note M538 for lead-free solder reflow recommendations.
Meets JEDEC moisture sensitivity level 1 requirements.
Plating is 100% matte tin over copper.
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MAAM-009320

MACOM.

Variable Gain Amplifier with Analog Control

400 - 2700 MHz Rev. V1
400 MHz Applications Section
Schematic Parts List
Part Value Case Style
c1,C1 39 pF 0402
cs C2,C4,C5,C8 1000 pF 0402
ﬁ ﬁ}a P
C3,C9 0.1 uF 0402
C6 4.7 pF 0402
oS T c7 4 pF 0402
I c10 18 pF 0402
L1 39 nH 0402
L2 7.5nH 0402
L3 3.9 nH 0402
L4 12 nH 0402
Gain, Ventrl = 0V Attenuation Range
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MAAM-009320

Variable Gain Amplifier with Analog Control

MACOM.

400 - 2700 MHz Rev. V1
400 MHz Applications Section
Input Return Loss Output Return Loss
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MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control

400 - 2700 MHz Rev. V1

850 MHz Applications Section

Schematic Parts List
Part Value Case Style
C1, C11 39 pF 0402
c3 C2,C4,C5,C8 1000 pF 0402
r{ r”a
C3,C9 0.1 yF 0402
C6 4.7 pF 0402
HMT c7 1.2 pF 0402
f?? C10 6.8 pF 0402
) L1 39 nH 0402
L2 7.5nH 0402
L3 1nH 0402
L4 10 nH 0402
Gain, Ventrl = 0V Attenuation Range
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MAAM-009320

Variable Gain Amplifier with Analog Control

MACOM.

400 - 2700 MHz Rev. V1
850 MHz Applications Section
Input Return Loss Output Return Loss
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MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control
400 - 2700 MHz Rev. V1

2600 MHz Applications Section

Schematic Parts List
Part Value Case Style
+5V 43V Ve +5V C1 3.9 pF 0402
ﬁ{ it ? C9 C2,C4,C5,C8 1000 pF 0402
L e et = = , C4, G5, p
] A oo C3,C9 0.1 yF 0402
= L1
T C6 6.8 pF 0402
et F%W c1o c7 1.2 pF 0402
L4% %LS Cc10 1 pF 0402
_ = L1 39 nH 0402
L2 7.5nH 0402
L3 1.8 nH 0402
L4 3.9nH 0402
Gain, Ventrl = 0V Attenuation Range
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MAAM-009320

Variable Gain Amplifier with Analog Control

MACOM.

400 - 2700 MHz Rev. V1
2600 MHz Applications Section
Input Return Loss Output Return Loss
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MAAM-009320 MACOM.

Variable Gain Amplifier with Analog Control
400 - 2700 MHz Rev. V1

M/A-COM Technology Solutions Inc. All rights reserved.

Information in this document is provided in connection with M/A-COM Technology Solutions Inc ("MACOM")
products. These materials are provided by MACOM as a service to its customers and may be used for
informational purposes only. Except as provided in MACOM's Terms and Conditions of Sale for such products or
in any separate agreement related to this document, MACOM assumes no liability whatsoever. MACOM
assumes no responsibility for errors or omissions in these materials. MACOM may make changes to
specifications and product descriptions at any time, without notice. MACOM makes no commitment to update
the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future
changes to its specifications and product descriptions. No license, express or implied, by estoppels or otherwise,
to any intellectual property rights is granted by this document.

THESE MATERIALS ARE PROVIDED "AS I1S" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING LIABILITY OR
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR
INCIDENTAL DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT. MACOM FURTHER DOES NOT WARRANT THE ACCURACY
OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN
THESE MATERIALS. MACOM SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS,
WHICH MAY RESULT FROM THE USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to
fully indemnify MACOM for any damages resulting from such improper use or sale.
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[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.
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KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009
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TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)
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