High Power Switch with Integrated Bias Controller MACOM

30 MHz - 6 GHz

MAMF-011070
Rev. V6
Features . .
Functional Schematic
¢ Broadband Performance
e Low Loss: TX GND TXD VCTRL VCC
TX=03dB @ 2.7 GHz
RX = 0.4 dB @ 2.7 GHz o
¢ High Isolation: GND VUREC
RX=43dB @ 2.7 GHz
e Upto 125 W CW Power Handling @ +85°C
o Fast Switching Speed 350 ns N/C Pl----- J VREC
e Single +5V DC Supply ) | Boost |
o Compatible with 1.8 V and 3.3 V logic ANT R, | Cireult TRy Fe
e Lead-Free 5 mm 20-Lead HQFN Package I SR
e RoHS* Compliant GND COMP
e Suitable for High Power TDD-LTE applications
. . GND GND
Applications
e TD-LTE Base Stations
. . RX GND RX RXD RXD
Description Bias  Bias
The MAMF-011070 is a high power broadband PIN . . . 3
diode SPDT switch with a 5 V power management Pin Configuration
chip designed for 30 MHz to 6 GHz high power
applications. Pin # Pin Name Function
_ . . o 1,4,5,7,11,19 GND Ground
The device features low insertion loss, high isolation —
with low DC power consumption. It has an integrated 2 N/C No Connection
bias controller utilizing a boost circuit. This switch 3 ANT RF Input
requires only a single 5 V supply, and a single TX / RX RX ies Bi
RX control signal that is compatible with 1.8 V or 6 OutputiSeries Bias
3.3 V logic. 8 RX BIAS RX Shunt Bias
9 RXD BIAS | RX Shunt Driver Output
10 RXD RX Series Driver Output
12 COMP DC-DC Comp
13 FB DC-DC Feedback
14 VREC DC-DC Boost Voltage
15 VUREC DC-DC VUREC
. i 1,2
Ordering Information 1 Voo 5V Supply
Part Number Package 17 VCTRL T/R Logic Control
MAMF-011070-TR3000 3000 Piece Reel 18 TXD TX Driver Output
MAMF-011070-TR1000 1000 Piece Reel 20 X TX Output/Bias
MAMF-011070-001SMB Sample Board 21 Paddle Ground®
1. Reference Application Note M513 for reel size information. 3. MACOM recommends connecting unused package pins to
2. Sample board includes 4 loose parts. ground.

4. Pin 2 may be connected to the ANT trace on a PCB without
affecting the performance.

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

* Restrictions on Hazardous Substances, compliant to current RoHS EU directive.

MACOM 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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Electrical Specifications: Freq. =2.7 GHz, Tp = +25°C, Vcc=4.5V, Z,=50 Q,

TX mode: ANT to TX ON, Vcrre=1.2 V, Vcc Current =170 mAG;
RX mode: ANT to RX ON, V¢rrL=0.6 V, Vcc Current =100 mA°

Parameter Test Conditions Units Min. Typ.- Max.
. ANT to TXON 0.3 0.6
Insertion Loss ANT to RX ON dB - 0.4 0.8
. ANT to RX (TX mode) 37 43
Isolation ANT to TX (RX mode) dB — 15 -
ANT to RX ON 25
ANT Input Return Loss ANT to TX ON dB — 29 —
TX Output Return Loss ANT to TXON dB — 21 —
RX Output Return Loss ANT to RX ON dB — 25 —
Input P-0.1 dB ANT to TXON @ VSWR =1.2:1 dBm — 50.5 —
IIP3 TX mode ANT to TX, Py =30 dBm dBm — 68 —
IIP3 RX mode ANT to RX, P,y = 30 dBm dBm — 68.5 —
85°C @ 1.8, 2.7, 3.5 GHz; VSWR < 1.2:1 51.0/125
RF m%ttopc}")"(eéﬁ'w' 100°C @ 1.8, 2.7, 3.5 GHz; VSWR < 1.2:11  |dBm/W| —  |50.0/100| —
120°C @ 1.8, 2.7, 3.5 GHz; VSWR < 1.2:1 455/35
Switching Speed TX ON DC ctrl Pulse Rate = 500 KHz, PW =1 us
Trise 10% to 90% RF ns — 230 —
TraLL 90% to 10% RF 190
Switching Speed TX ON DC ctrl Pulse Rate = 500 KHz, PW =1 us
Ton 50% VCTRL to 90% RF ns — 350 —
Torr 50% VCTRL to 10% RF 310
Switching Speed RX ON DC ctrl Pulse Rate = 500 KHz, PW =1 us
TRISE 10% to 90% RF ns — 170 —
TFALL 90% to 10% RF 90
Switching Speed RX ON DC ctrl Pulse Rate = 500 KHz, PW =1 us
Ton 50% VCTRL to 90% RF ns — 340 —
Tore 50% VCTRL to 10% RF 210
Group Delay — ns — 50 —
. 20 MHz 0.05
In-band Ripple 200 MHz dB — 0.1 —

6. The average current is set with external resistors: R1, R2, R3, and R4 as shown in the sample board schematic. The resistor values can be
adjusted higher to reduce the V¢ average current.

MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Maximum Operating Conditions Truth Table
Parameter Operating Maximum ANT - TX ANT - RX VCTRL
51 dBm @ +85°C, }
RF Input Power C.W. 3.5 GHz, VSWR = 1.2:1 ON OFF HIGH (1.2-3.6V)
Vee 45Vto55V OFF ON LOW (0-0.6 V)
Junction Temperature’ Switch +175°C
: 8,9
Junction Temperature +125°C

Integrated Bias Controller

Case (Paddle) Temperature -40°C to +120°C

-55°C to +150°C

Storage Temperature

7. Operating at nominal conditions with T, < +175°C will ensure
MTTF > 1 x 10° hours.

8. Operating at nominal conditions with T, < +125°C will ensure
MTTF > 1 x 10° hours.

9. Absolute maximum junction temperature of 150°C; exceeding

this temperature may cause permanent damage to the device.

MACOM does not recommend sustained operation near this
temperature.

Handling Procedures

Please observe the following precautions to avoid
damage:

Static Sensitivity

These electronic devices are sensitive to
electrostatic discharge (ESD) and can be damaged
by static electricity. Proper ESD control techniques
should be used when handling these devices.

Parameter Rating Standard
Human Body 500 V ESDA / JEDEC
Model (HBM) (Class 1B) JS-001

Charged Device 1500 V JEDEC
Model (CDM) (Class C3) JESD22-C101

JEDEC

IC Latch-up Test Class I JESD78

MACOM 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.
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Application Schematic

NOTE: Contact factory for sample board layout including considerations for thermal dissipation through the PCB.
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Switch Biasing Information

R1 and R2 are used to set the forward bias current
(lg) of the TX or the RX series diode. The Ig controls
the Insertion Loss of the ANT to TX or ANT to RX
path respectively.

ForR1=R2=69.8 Qthelg=0.1A
R1=R2=2*(VCC-1.52V)/Ig.

R1 & R2 must meet the following power requirement:
Priz > (0.5 * Ig)* * R1

R3 and R4 are used to set the forward bias current
(leshp) in the RX shunt diode of the switch. The lgshp
controls the RX isolation.

For R3 =R4 = 3.6 kQ the lgshp = 0.01 A
R3=R4=2*(18V) /I

These resistors must meet the following power
requirement: Pras > (0.5 * lgspp)® * R3

I

Boost Biasing Information

D1 diode requirements: VB = 40 V, Forward Current
=200 mA, Forward Surge Current = 750 mA

During boost period, VUREC (Pin 15) transient peak
voltage and current can be as high as 24 V and
750 mA. Use recommend components from Parts
List for proper current handling.

R7 and R8 are a resistive divider used to set the
boost voltage. Use recommended components from
Parts List for proper boost performance.
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Parts List"
Component ID| Value Package Part Number Manufacturer Spec
MAMF-011070 — HQFN-20LD 5 mm MAMF-011070 MACOM —
L1, L2 33nH 1x0.5mm LQW15AN33NJ8ZD Murata 620mA/125°C
L3, L5 10 nH 1.6 x 0.8 mm LQW18AN10NGOOD Murata 650mA/10nH
L4 10 yH 2.5x2mm IFSC1008ABER100MO01 Vishay 750mA/0.41Q
C1, C2, C17 10 pF 0505 800A100JT250X ATC 250V/125°C
C3,C7,C16 1nF 0603 — — 50Vv/125°C
c4 1 uF 0805 CL21B105KBFNNNG Electsr‘gf,*\‘&“c’;%mcs 50V/125°C
C5 5.6 pF 0603 600S5R6AT250XT ATC 250V/125°C
C6 100 pF 0603 — — 250V/125°C
C9, C13 2.2 yF 1210 — — 35Vv/125°C
C10 470 pF 0402 — — 50Vv/125°C
Cc11 100 nF 0805 — — 50V/125°C
C12 10 nF 0805 — — 50Vv/125°C
C14,C24 10 yF 0603 — — 10Vv/125°C
C15 10 pF 0402 — — 50V/125°C
Cc18 0.3 pF 0603 600SOR3AT250XT ATC 250V/+0.05pF/125°C
C21, C22, C23 10 nF 0603 — — 50Vv/125°C
R1, R2 69.8 Q 1206 — — 0.25W/0.1%/155°C
R3, R4 3.6 KQ 0603 — — 0.2W/0.1%/155°C
R18 0Q 0402 — — 125°C
R7 1.6 MQ 0402 — — 0.063W/1%/155°C
R8 115 KQ 0402 — — 0.063W/1%/155°C
R9 100 Q 0402 — — 125°C
D1 — SOT23-3 CMPSH-3CE TR Central Semiconductor| 750mA/40V/155°C
ANT, RX, TX | RF CONN SMA 142-0761-821 Cinch Gonnectivity —
DC CONN DC CONN 10PIN — — 10 pin header

10.MACOM datasheet performance was captured using components from manufacturers shown. These parts are critical to meet specified

performance. All other parts must meet ratings specified but do not have specific manufacturer recommendations.
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Typical Performance Curves - Probed on the Sample Board (no PCB Bias Components)
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Typical Performance Curves - Probed on the Sample Board (no PCB Bias Components)
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Typical Performance Curves on the Sample Board optimized for 2 - 6 GHz performance

ANT to TX Insertion Loss (PCB loss de-embedded) ANT to RX Insertion (PCB loss de-embedded)
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Typical Performance Curves on the Sample Board optimized for 2 - 6 GHz performance
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10. ANT to RX isolation has strong dependence on board layout.
Lead-Free 5 mm 20-Lead HQFN'
O5814+ 0038
[1.50£0.10]
o
{0078 [0.20] 3040,
- E;gg] gg% EER#FER
IDENTFIER I—I 005
6 20 [ Om] N . -
i : T T T T
COMPANY JoW oWy
o e | e [ UVUUY/
LINE 1
14 b= fu
macom T — hu )
2 CODE I =
. f / LINE 2 | = 2
E@ P Y Y \W’\ W PART {1024 [2.60]) o s
NUMBER
011070 — [ Lo = =
= =

XXXX . [Hw

ALL DINENSIONS SHOWN AS in[mm]

20% N85+.0033
[9.47£010]

EXPOSED PAD

INHEHEOE

L]

(1024 [2.60]) —+|

20 .0079[0.20] MN.-

A260£0038 |
[3.20&0.101 S0

T Reference Application Note M538 for lead-free solder reflow recommendations.
Meets JEDEC moisture sensitivity level 3 requirements.

Plating is NiPdAuAg
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MACOM Technology Solutions Inc. (‘“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM 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.

MACOM 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

DC-0011279


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

