MAAM-011185 MACOM.

CATV Return Path Differential Amplifier

5-300 MHz Rev. V1
Features Functional Schematic
e 21.2dB Gain
e 5.0V Bias
e 3.1 dB Noise Figure
e External Bias Current Control
e Low Distortion RF+ RFour+
¢ Wide Bandwidth for DOCSIS 3.1
e Lead-Free 3 mm 16-Lead PQFN Package AgiasA VeclA
e RoHS* Compliant and 260°C Reflow Compatible

Lo AgiasB VcclB
Description o “
The MAAM-011185 is a balanced GaAs MMIC RE REo
amplifier assembled in a lead-free 3 mm 16-lead A our
PQFN plastic package.
The amplifier is ideally suited for use in CATV return FB- N/C N/C N/C

path applications, including DOCSIS 3.1 systems: it
offers low distortion and low noise figure with high . . . 3
gain. It typically provides 3.1 dB noise figure, Pin Configuration
21.2 dB gain, and 30 dB MER up to 57 dBmV per

channel for 16-Channel 64 QAM signaling while Pin No. Pin Name Description
drawing 290 mA DC current @ 5 V bias. 1 RFn+ RF Input +
2 AB|A3A Active Bias A
. . 3 AgiasB Active Bias B
Ordering Information™? a
4 RF - RF Input -

Part Number Package 5 FB- Feedback -
MAAM-011185-TR1000 1000 piece reel 6 N/C No Connection
MAAM-011185-TR3000 3000 piece reel 7 N/C No Connection
MAAM-011185-001SMB Sample Board 8 N/e No Connection

9 RFout- RF Output (DC Bias) -
1. Reference Application Note M513 for reel size information. -
2. All sample boards include 5 loose parts. 10 Vce1B Vcc Bias 1B

1 Vcc1A VCC Bias 1A

12 RFour+ RF Output (DC Bias) +

13 N/C No Connection

14 N/C No Connection

15 N/C No Connection

16 FB+ Feedback +

17 Pad* RF and DC Ground

3. All pins listed as ‘No Connection’ should be grounded.
4. The exposed pad centered on the package bottom must be
connected to RF and DC ground.

* Restrictions on Hazardous Substances, European Union Directive 2011/65/EU.
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MAAM-011185 MACOM.

CATV Return Path Differential Amplifier
5-300 MHz Rev. V1

Electrical Specificationss: Ta=+425°C,Vec =5V, 1cc=290mA, Z,=75Q

Parameter Test Conditions Units Min. Typ. Max.
Pin =-10 dBm, 100 MHz 20.5 21.5 22.5
Gain Pin =-10 dBm, 205 MHz dB 20.5 21.2 22.5
Pin =-10 dBm, 250 MHz — 21.0 —
Input Return Loss 5-300 MHz dB — 21 —
Output Return Loss 5-300 MHz dB — 21 —
Reverse Isolation 5-300 MHz dB — 25 —
. . 5-205 MHz 3.1
Noise Figure 205 - 300 MHz dB — 33 —
lcc =290 mA, 5 - 300 MHz 27.0
P1dB lcc = 320 mA, 5 - 300 MHz dBm _ 27.3 _
12 dBm Pqyr per tone, 6 MHz spacing,
OIP3 lcc =290 mA, 5 - 300 MHz dBm — 43 —
lcc = 320 mA, 5 - 300 MHz 45
12 dBm Poyr per tone, 6 MHz spacing,
lcc =290 mA, 5 - 205 MHz 80
olP2 lcc = 320 mA, 5 - 205 MHz dBm — 82 —
lcc =290 mA, 205 - 300 MHz 76
lcc = 320 mA, 205 - 300 MHz 78
16 Channels, dBmV/
Pour @ 30 dB MER® lcc =290 mA, 5 - 205 MHz Channel 55.5 57.0 .
lcc = 320 mA, 5 - 205 MHz — 58.0
lec? R2 =1.33 kQ mA — 290 320

5. Modulation Error Ratio, 64 QAM 5.12 MS/s. See ‘Typical Performance Curves’ on page 5 of this datasheet for an example MER vs.
output power relationship.

6. Data corresponds to the typical application circuit and component values shown on page 3 of this datasheet. Parameters shown at
nominal lcc = 290 mA unless otherwise noted. Iccis the total DC current draw from the V¢c supply. As shown on page 3, it is distributed to
pins 9 and 12 by balun T2 and pins 10 and 11 directly. Resistor R2 determines the DC voltage of Agasas and thereby Icc at approximately
0.25 mA/Q. See page 5 for a typical lcc vs. R2 relationship assuming Ve =5 V.

. . 7.8 .
Absolute Maximum Ratings Handling Procedures

Parameter Absolute Maximum Please observe the following precautions to avoid

Input Power 11 dBm damage:

Vee 6V Static Sensitivity

Junction Temperature® +150°C Gallium Arsenide Integrated Circuits are sensitive
Operating Temperature -40°C to +85°C to electrostatic _dlschargg (ESD) and can be
- - damaged by static electricity. Proper ESD control
Storage Temperature -65°C to +125°C techniques should be used when handling these

7. Exceeding any one or a combination of these limits may cause devices.

permanent damage to this device.

8. MACOM does not recommend sustained operation near these
survivability limits.

9. Operating at nominal conditions with T, < 150°C will ensure
MTTF > 1 x 10° hours.

10.Junction Temperature (T;) = Tc + Bjc * (V * 1)
Typical thermal resistance (6jc) = 15° C/W.
a) For Tc = +25°C, T,=47°C @ 5V, 290 mA
b) For Tc = +85°C, T;=107°C @ 5 V, 290 mA
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MAAM-011185

CATV Return Path Differential Amplifier

MACOM.

5 - 300 MHz Rev. V1
Typical Application Circuit: Schematic
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Typical Application Circuit: Component Values
Component Value
C1-C9 100 nF
C10 1500 pF
C11,C13 2.0 pF
c12 2.5 pF
C14 1.0 pF
R1 2Q
R2 1.33kQ
L1 22 nH
L2, L3 3.3nH
L4 6.2 nH
T1, T2 MABA-007748-CT1160 1:1 Balun (MACOM)
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MAAM-011185

CATV Return Path Differential Amplifier

MACOM.

5-300 MHz Rev. V1
Typical Performance Curves: Small-Signal
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MAAM-011185 MACOM.

CATV Return Path Differential Amplifier
5-300 MHz Rev. V1

Typical Performance Curves: Large Signal

P1dB OIP2 @ 12 dBm Poyr
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11.F¢ is the center frequency of the measured channel, which is
the 9" of 16 consecutive 64-QAM channels.

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-011185 MACOM.

CATV Return Path Differential Amplifier
5-300 MHz Rev. V1

Lead-Free 3 mm 16-Lead PQFN?

035420038
DIE WARIANT [0.80+0.10]
DESIGNATOR +.0020
0098
o 0028
{-0o7s [a.20]) +0.05 (.008 [0.20]) OPTIONAL
1181 nara 0.25_4 47
PIN #1 [3.00] 0000
IDENTIFER [n.ms PIN 1
16 ‘ n.00 18 IDENTIFIER
SEATING U U U U
PLANE
N %4

[
L W WM‘x_DATE CODE

+.0038
2 .sesT-4038

SRSRS

1181 2 - €% o
[3.00] 17078 )
3 L Lot numarR 3 I: 0-‘5]
Q570029 | l
. \ ~ 0330 ) a4 {
[ IR .
[~—P&RT NUMBER .
NESRNEN
i 0079
a7 [Q.20] win,
0.50
{0128 [0.32]) — [0.50]
NOTES (.0581 [1.50]) f=—
1. Reference JEDEC MO-220, VAR, VEED-6 for additional dimensional and tolerance information.
2. Reference S2083 application nete for PCB foofprint informatoin. EXPOSED PAD

3. All dimensions shown as inches[mm]

T Reference Application Note $2083 for lead-free solder reflow recommendations.
Meets JEDEC moisture sensitivity 1 requirements.
Plating is 100% matte tin plating over copper.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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