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Heterojunction Bipolar Transistor

Technology (InGaP HBT)
High Efficiency/Linearity Amplifier

The MMA25312B is a 2-stage high efficiency InGaP HBT driver amplifier
designed for use in 2400 MHz ISM applications, WLAN (802.11g), WiMAX
(802.16€) and wireless broadband mesh networks. It is suitable for applications
with frequencies from 2300 to 2700 MHz using simple external matching
components with a 3 to 5 V supply.

* Typical Performance: Vggi = Veee = Veias = 5 Vdc, Igq = 150 mA

MMA25312BT1

2300-2700 MHz, 26 dB

31 dBm
InGaP HBT LINEAR AMPLIFIER

Pout Gps EVM @
Frequency (dBm) (dB) (%) Test Signal —
2450 MHz 20.5 27.4 3.0 WLAN (802.119)
QFN3x3
2350 MHz 23.0 27.2 3.0 WiMAX (802.16e)
Features
* Frequency: 2300-2700 MHz
* P1dB: 31 dBm @ 2500 MHz
* Power Gain: 26 dB @ 2500 MHz
* Third Order Output Intercept Point: 40 dBm @ 2500 MHz
* Active Bias Control (On-chip)
* Single 3to 5V Supply
* Single-ended Power Detector
* Cost-effective 12-pin, 3 mm QFN Surface Mount Plastic Package
* In Tape and Reel. T1 Suffix = 1,000 Units, 12 mm Tape Width, 7-inch Reel.
Table 1. Typical CW Performance (1) Table 2. Maximum Ratings
2300 | 2500 | 2700 Rating Symbol Value Unit
Characteristic Symbol | MHz | MHz | MHz | Unit Supply Voltage Veo 6 v
Sr?gg;)&gnal Gain Gp 26 26 24.5 dB Supply Current loc 550 mA
RF Input Power Pin 30 dBm
Input Return Loss IRL -14 -12 -12 dB
(S11) Storage Temperature Range Tstg -65to +150 °C
Output Return Loss ORL -1 | -13 | -15 | dB Junction Temperature Ty 175 °C
(S22)
Power Output @ P1dB 30 31 29.8 | dBm
1dB Compression
1. Voot = Vecez = Veias = 5 Vdc, Ta = 25°C, 50 ohm system, CW
Application Circuit
Table 3. Thermal Characteristics
Characteristic Symbol Value @ Unit
Thermal Resistance, Junction to Case 92 °C/W
Case Temperature 91°C, Vg1 = Veooe = Veias = 5 Vdc

2. Refer to AN1955, Thermal Measurement Methodology of RF Power Amplifiers. Go to http://www.freescale.com/rf.
Select Documentation/Application Notes - AN1955.
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Table 4. Electrical Characteristics (Vcg1 = Vooe = Veias = 5 Vdc, 2500 MHz, T = 25°C, 50 ohm system, in Freescale CW Application

Circuit)
Characteristic Symbol Min Typ Max Unit
Small-Signal Gain (S21) Gp 245 26 — dB
Input Return Loss (S11) IRL — -12 — dB
Output Return Loss (S22) ORL — -13 — dB
Power Output @ 1dB Compression P1dB — 31 — dBm
Third Order Output Intercept Point, Two-Tone CW OIP3 — 40 — dBm
Noise Figure NF — 3.8 — dB
Supply Current lca 110 124 138 mA
Supply Voltage Vcoe — 5 — \%
Table 5. ESD Protection Characteristics
Test Methodology Class
Human Body Model (per JESD 22-A114) 2
Machine Model (per EIA/JESD 22-A115) A
Charge Device Model (per JESD 22-C101) \Y,
Table 6. Moisture Sensitivity Level
Test Methodology Rating Package Peak Temperature Unit
Per JESD22-A113, IPC/JEDEC J-STD-020 1 260 °C
VBa2 Veet Veet
Va2 Veet Vect
Veat BIAS AFou Kil
| cIrcuIT P VBas [ 9] RFou
VBias L " VBias RFout
— Veco RFin Vece
APy = 2 Ls]le]
PDET
Figure 1. Functional Block Diagram Figure 2. Pin Connections

MMA25312BT1

RF Device Data
Freescale Semiconductor, Inc.



VBias

L
Ci c7 C2
RI s | []2 1:
‘ I
|-1|2—| | 1 | l10|
1 |— BIAS 9
_| CIRCUIT
1 i
ICS 71 OUTPUT
= 2 |— - 8
C13
RF Icn
INPUT i - = =
— 3 |_ 7 YYY\ ¢ Veee
c8 L3 J_
DETECTOR IC14
- OO =
— Poer
Icg
Z1 0.140" x 0.030" Microstrip
z2 0.073" x 0.030" Microstrip
Figure 3. MMA25312BT1 Test Circuit Schematic — 2500 MHz, 5 Volt Operation
Table 7. MMA25312BT1 Test Circuit Component Designations and Values — 2500 MHz, 5 Volt Operation
Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3, C4, Ce6, C10, C12,C15 Components Not Placed
C5, C9 100 pF Chip Capacitors GRM1555C1H101JAO01 Murata
Cc7 8.2 pF Chip Capacitor 04023J8R2BBS AVX
Cs8, C13 22 pF Chip Capacitors 04023J22R0BBS AVX
C11 1.5 pF Chip Capacitor 04023J1R5BBS AVX
C14 4.7 uF Chip Capacitor GRM188R60J475KE19D Murata
L2 1.2 nH Chip Inductor LL1608-FH1N2S TOKO
L3 22 nH Chip Inductor LL1608-FH22NOS TOKO
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07330RL Yageo
R2 1210 @, 1/16 W Chip Resistor RC0402JR-071K21L Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C3, C4, C6, C10, C12, C15 and R3 are labeled on board but not placed.
Note: Component L1 intentionally omitted.
MMA25312BT1

RF Device Data
Freescale Semiconductor, Inc.




O 0 0 0 0 0 O 000
O 0O 0 0O O O 000

O O O O P
O Q O O

) o o ol |g|oo0

>

0 O O O “jlooo

O 0 0O 0 O O O 000
O 0O 0O 0O 0O O

O o0 o0 0 0o O ol Cog
O 0O 0 O O O

o o0 0o O O O O
o O O O O O

nm © o o O O O

O O O O O ORI

@] RFn o O
O O 0O O O Ocs
O 0 0 O
OO 0O 000
C8 1
OO OO

c o o O o 0O o O O O

o o o o 0o 0O 0 0 O O
o O

°_°#freescale’° °

) semiconductor © O O

O o o o0 o0 0o 0 o0 O O
O O O QFN3x3-12N Rev.0 © O
o o O 0O 0O 0o 0 O O
©] o 0 0o O O O
o o0 0 O O O
o 0 0O O O O
(@] c o0 O O O O
c o o o o 0o o0 O O O

o o0 0o 0O 0 0 O O O

O 0O O 0O O O OggO
© 00O O0O0O0OO0OO0OO0 0 O

'o,ooooooo

H0p

RZooooo
1o 0 O O O O O O O

O 0O 0 OO0 0 0 0 0 0
O 0 0 0 0 0 0 0 O

O 0 0 0 O O o
O 0O 0o 0 0

O 0 0 0 O O
O 0O 0 0 O O O

O 0 0 0 0 0 0 0 0 o0
o 000 oo o0 o0 o0

O 0000000 0 o0
O O O O O O O O O

O 0O 0 0 0 0 0 0 0 O

Lo oo oo o o o o]
O 0O 0O 0O 0O 0 0 O O

RFour O

103ap

0O 0 0 O 0O O
O 0 0 0 O
O O 0 0 0 O
o o o 0 o0 o
OO0 00 O 0 O
e OO0 000 0 o0
L o OO0 0 O 0O O
o) O 0 0 0 OO0
o o o o
o 0 o o)
o o 0 Qo
o 0 0 o)
o O 0 0 O 0O
o 0O 0 0 0 O 0

(1) Vpias [Board] supplies Vga1, Va2 and Vgas [Device].
Note: Component numbers C3*, C4*, C6*, C10*, C12*, C15* and R3* are labeled on board

but not placed.

Figure 4. MMA25312BT1 Test Circuit Component Layout — 2500 MHz, 5 Volt Operation

Table 7. MMA25312BT1 Test Circuit Component Designations and Values — 2500 MHz, 5 Volt Operation

Part Description Part Number Manufacturer
C1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3, C4, C6, C10, C12, C15 Components Not Placed
C5, C9 100 pF Chip Capacitors GRM1555C1H101JA01 Murata
C7 8.2 pF Chip Capacitor 04023J8R2BBS AVX
C8, C13 22 pF Chip Capacitors 04023J22R0BBS AVX
C11 1.5 pF Chip Capacitor 04023J1R5BBS AVX
Ci14 4.7 uF Chip Capacitor GRM188R60J475KE19D Murata
L2 1.2 nH Chip Inductor LL1608-FH1N2S TOKO
L3 22 nH Chip Inductor LL1608-FH22N0S TOKO
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07330RL Yageo
R2 1210 Q, 1/16 W Chip Resistor RCO0402JR-071K21L Yageo
R3 Component Not Placed
PCB 0.014", ¢, =3.7 FR408 Isola

Note: Component L1 intentionally omitted.
(Component Designations and Values table repeated for reference.)
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1.6 x 1.6 solder pad with
thermal via structure. All
dimensions in mm.

Figure 5. PCB Pad Layout for QFN 3 x 3

Figure 6. Product Marking
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A
NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING & TOLERANCING PER ASME Y14.5 — 2009.
/3\  THIS DIMENSION APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN 0.15
AND 0.30 MM FROM TERMINAL TIP.
BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED PAD AS WELL AS
THE TERMINALS.
/5\ THIS DIMENSION APPLIED ONLY FOR TERMINALS.
FREESCALE SEMICONDUCTOR, INC.
© FREESCALE SEMICONDUCGTOR, MECHANICAL OUTLINE | PRINT VERSION NOT TO SCALE
TITLE: THERMALLY ENHANCED QUAD DOCUMENT NO: 98ASA00227D REV: O
FLAT NON—LEADED PACKAGE (QFN) | CASE NUMBER: 2131-01 14 MAY 2010
12 TERMINAL, 0.5 PITCH (3X3X0.85)
STANDARD: NON-JEDEC
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PRODUCT DOCUMENTATION, SOFTWARE AND TOOLS

Refer to the following resources to aid your design process.
Application Notes
* AN1955: Thermal Measurement Methodology of RF Power Amplifiers
* AN3100: General Purpose Amplifier and MMIC Biasing
Software
» .s2p File
Development Tools
* Printed Circuit Boards

For Software and Tools, do a Part Number search at http://www.freescale.com, and select the “Part Number” link. Go to
Software & Tools on the part’s Product Summary page to download the respective tool.

FAILURE ANALYSIS

At this time, because of the physical characteristics of the part, failure analysis is limited to electrical signature analysis. In
cases where Freescale is contractually obligated to perform failure analysis (FA) services, full FA may be performed by third
party vendors with moderate success. For updates contact your local Freescale Sales Office.

REVISION HISTORY

The following table summarizes revisions to this document.

Revision Date Description
0 Sept. 2012 | * Initial Release of Data Sheet
1 Mar. 2013 * Added typical performance bullet and frequency table for WLAN (802.11g) and WiMAX (802.16e), p. 1

* Table 7, Test Circuit Component Designations and Values - 2500 MHz, 5 Volt Operation: updated R1
description from 430 Q, 1/16 Q Chip Resistor to 330 @, 1/16 W Chip Resistor and R1 part number from
RC0402JR-07430RL to RC0402JR-07330RL. Updated R2 description from 1.6 kQ, 1/16 W Chip
Resistor to 1210 Q, 1/16 W Chip Resistor and R2 part number from RC0402JR-071K60L to
RC0402JR-071K21L to reflect WiMAX, WLAN circuit performance, pp. 3, 4

* Removed Fig. 5, Test Circuit Schematic - 2500 MHz, 3.3 Volt Operation, Table 8, Test Circuit Component
Designations and Values - 2500 MHz, 3.3 Volt Operation and Fig. 6, Test Circuit Component Layout -
2500 MHz, 3.3 Volt Operation, pp. 5, 6

2 Sept. 2014 | » Table 2, Maximum Ratings: updated Junction Temperature from 150°C to 175°C to reflect recent test
results of the device, p. 1

* Added Failure Analysis information, p. 9

MMA25312BT1

RF Device Data
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Home Page:
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Web Support:
freescale.com/support

Document Number: MMA25312B

Rev. 2, 9/2014

Information in this document is provided solely to enable system and software
implementers to use Freescale products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits based on the
information in this document.

Freescale reserves the right to make changes without further notice to any products
herein. Freescale makes no warranty, representation, or guarantee regarding the
suitability of its products for any particular purpose, nor does Freescale assume any
liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental
damages. “Typical” parameters that may be provided in Freescale data sheets and/or
specifications can and do vary in different applications, and actual performance may
vary over time. All operating parameters, including “typicals,” must be validated for
each customer application by customer’s technical experts. Freescale does not convey
any license under its patent rights nor the rights of others. Freescale sells products
pursuant to standard terms and conditions of sale, which can be found at the following
address: freescale.com/SalesTermsandConditions.

Freescale and the Freescale logo are trademarks of Freescale Semiconductor, Inc.,
Reg. U.S. Pat. & Tm. Off. All other product or service names are the property of their
respective owners.

© 2012-2014 Freescale Semiconductor, Inc.
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‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[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.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
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

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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