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Technical Data

Driver or Pre-driver Amplifier
for Doherty Power Amplifiers

The MMG30301B is a 1 W high gain amplifier designed as a driver or pre-driver
for Doherty power amplifiers in wireless infrastructure equipment operating in
the 900 to 4300 MHz frequency range. Because of its versatile design, the
device may also be used in a variety of general purpose amplifier applications,
including those at frequencies from 900 to 4300 MHz.

Features

* P1dB: 30.1 dBm @ 2140 MHz

* Gain: 16.2dB @ 2140 MHz

» Designed as a Doherty PA driver or pre-driver
* 5V single supply, 258 mA current

Document Number: MMG30301B
Rev. 0, 10/2016

VRoHS

MMG30301BT1

900-4300 MHz, 16.2 dB @ 2140 MHz
30.1 dBm
BTS DRIVER AMPLIFIER

* SOT-89 package SOT-89
* 50 ohm operation with minimal external matching
Table 1. Load Pull Performance (1)
Characteristic Symbol 900 MHz 1900 MHz | 2140 MHz | 2600 MHz | 3350 MHz Unit
Maximum Available Gain MAG 241 17.9 16.9 15.2 13.3 dB
Pout @ 1dB Compression P1dB 30.00@ 30.00 30.1 30.4 30.1 dBm
Table 2. Maximum Ratings
Rating Symbol Value Unit
Supply Voltage Vce 6 \%
Supply Current lcc 480 mA
RF Input Power Pin 23 dBm
Storage Temperature Range Tstg —65 to +150 °C
Junction Temperature Ty 175 °C
Table 3. Thermal Characteristics
Characteristic Symbol Value @) Unit
Thermal Resistance, Junction to Case RoJc 17 °C/wW
Case Temperature 91°C, 5 Vdc, 280 mA, no RF applied

1. Voo =5 Vdc, Tp = 25°C, CW.
2. Maximum allowable current not to exceed 480 mA.

3. Refer to AN1955, Thermal Measurement Methodology of RF Power Amplifiers. Go to http://www.nxp.com/RF and search for AN1955.
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Table 4. Electrical Characteristics (Vcc = 5 Vdc, 2140 MHz, T = 25°C, 50 ohm system, in NXP Application Circuit)

Characteristic Symbol Min Typ Max Unit
Small-Signal Gain (S21) Gp 15.8 16.2 — dB
Power Output @ 1dB Compression P1dB — 30.1 — dBm
Input Return Loss (S11) IRL — -11.8 — dB
Output Return Loss (S22) ORL — -13.8 — dB
Noise Figure NF — 3.7 — dB
Supply Current Icc 240 258 280 mA
Supply Voltage Vce — 5 — \%

Table 5. Functional Pin Description

Nuf:t‘)er Pin Function [2 ]
1 RF;,
Ground —I>—
3 RFout/DC Supply

HNBRE

Figure 1. Functional Diagram

Table 6. ESD Protection Characteristics

Test Methodology Class
Human Body Model (per JESD 22-A114) 1B
Charge Device Model (per JESD 22-C101) C3
Table 7. Moisture Sensitivity Level
Test Methodology Rating Package Peak Temperature Unit
Per JESD22-A113, IPC/JEDEC J-STD-020 1 260 °C
Table 8. Ordering Information
Device Tape and Reel Information Package
MMG30301BT1 T1 Suffix = 1,000 Units, 12 mm Tape Width, 7-inch Reel SOT-89
MMG30301BT1
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Table 9. ACPR versus Frequency

(LTE 10 MHz, ACPR = —48 dBc)
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Pout (MAX AVG.), MAXIMUM AVERAGE
OUTPUT POWER (dBm)
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Note: Maximum allowable current not to exceed 480 mA.
Figure 2. Maximum Average Output Power
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f, FREQUENCY (MHz)

versus Frequency

ACPR = —48 dBc
f Pout Gain Icc
(MHz2) (dBm) (dB) (mA)
2140 20.5 16.5 300
2600 19.2 14.4 278
3500 19.3 12.7 262
4150 20.7 10.7 265
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RF Device Data

NXP Semiconductors



50 OHM APPLICATION CIRCUIT: 2110-2170 MHz, 5 VOLT OPERATION

1_
2
RF 1 2 3 RF
INPUT R1 C1 Z1 T L2 72 C6 OUTPUT
= T -
C5
I co L1 I
C3 H C4
VDD =
Z1 0.19” x 0.02" Microstrip
z2 0.22" x 0.02" Microstrip
Figure 3. MMG30301BT1 Test Circuit Schematic
Table 10. MMG30301BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1 1.5 pF Chip Capacitor GJM0225C1E1R5WB Murata
Cc2 0.5 pF Chip Capacitor GJM0225C1ER50WB Murata
C3 0.01 uF Chip Capacitor GRM188B11E103MA Murata
C4 1 uF Chip Capacitor GRM1555C81E105ME Murata
C5 0.7 pF Chip Capacitor GJM0225C1ER70WB Murata
C6 1.1 pF Chip Capacitor GJM0225C1E1R1WB Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
L2 1 nH Chip Inductor 0402CS-1NOX Coilcraft
R1 0 ©, 1 A Chip Resistor ERJ2GEOR00OX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
MMG30301BT1
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50 OHM APPLICATION CIRCUIT: 2110-2170 MHz, 5 VOLT OPERATION
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PCB actual size: 1.3” x 1.46".

Figure 4. MMG30301BT1 Test Circuit Component Layout

Table 10. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1 1.5 pF Chip Capacitor GJM0225C1E1R5WB Murata
C2 0.5 pF Chip Capacitor GJM0225C1ER50WB Murata
C3 0.01 uF Chip Capacitor GRM188B11E103MA Murata
C4 1 uF Chip Capacitor GRM1555C81E105ME Murata
C5 0.7 pF Chip Capacitor GJM0225C1ER70WB Murata
Ccé6 1.1 pF Chip Capacitor GJM0225C1E1R1WB Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
L2 1 nH Chip Inductor 0402CS-1NOX Coilcraft
R1 0 Q, 1 A Chip Resistor ERJ2GEOROOX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
MMG30301BT1
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50 OHM TYPICAL CHARACTERISTICS: 2110-2170 MHz, 5 VOLT OPERATION
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50 OHM TYPICAL CHARACTERISTICS: 2110-2170 MHz, 5 VOLT OPERATION
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50 OHM APPLICATION CIRCUIT: 1805-1880 MHz, 5 VOLT OPERATION

1_
2
RF 1 2 3 RF
INPUT A1 c 71 — 72 6 OUTPUT
C5
jf C2 U I
C3 :ql C4
Vbp =
Z1 0.115" x 0.02" Microstrip
z2 0.18" x 0.02" Microstrip
Z3 0.2"” x 0.02" Microstrip
Figure 12. MMG30301BT1 Test Circuit Schematic
Table 11. MMG30301BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1 1.3 pF Chip Capacitor GJM0225C1E1R3WB Murata
Cc2 3.9 pF Chip Capacitor GJM0225C1E3R9WB Murata
C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata
C4 0.1 uF Chip Capacitor GRM1555R61A104KA01D Murata
C5 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata
C6 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
R1 0 @, 1 A Chip Resistor ERJ2GEOR00OX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
MMG30301BT1
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50 OHM APPLICATION CIRCUIT:

1805—-1880 MHz, 5 VOLT OPERATION
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PCB actual size: 1.3" x 1.46".
Figure 13. MMG30301BT1 Test Circuit Component Layout

Table 11. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1 1.3 pF Chip Capacitor GJM0225C1E1R3WB Murata
C2 3.9 pF Chip Capacitor GJM0225C1E3R9WB Murata
C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata
C4 0.1 uF Chip Capacitor GRM1555R61A104KA01D Murata
C5 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata
Ccé6 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
R1 0 Q, 1 A Chip Resistor ERJ2GEOROOX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
MMG30301BT1
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50 OHM TYPICAL CHARACTERISTICS: 1805-1880 MHz, 5 VOLT OPERATION
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50 OHM APPLICATION CIRCUIT: 1880-1920 MHz, 5 VOLT OPERATION

1_
2
RF 1 2 3 RF
INPUT R1 Ci Z1 I T 72 73 C6 ouTPUT
jf C2
T3
Vbb =

Z1 0.105" x 0.02" Microstrip

z2 0.164" x 0.02" Microstrip

Z3 0.14" x 0.02" Microstrip

Figure 20. MMG30301BT1 Test Circuit Schematic
Table 12. MMG30301BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1 1.2 pF Chip Capacitor GJM0225C1E1R2WB Murata
Cc2 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata
C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata
C4 0.1 uF Chip Capacitor GRM1555R61A104KA01D Murata
C5 2.7 pF Chip Capacitor GJM0225C1E2R7WB Murata
cé 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
R1 0 @, 1 A Chip Resistor ERJ2GEOR00X Panasonic
PCB Rogers R04350B, 0.010", &, = 3.66 M128499 MTL
MMG30301BT1
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50 OHM APPLICATION CIRCUIT: 1880-1920 MHz, 5 VOLT OPERATION
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Figure 21. MMG30301BT1 Test Circuit Component Layout

Table 12. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1 1.2 pF Chip Capacitor GJM0225C1E1R2WB Murata
Cc2 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata
C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata
C4 0.1 uF Chip Capacitor GRM1555R61A104KA01D Murata
C5 2.7 pF Chip Capacitor GJM0225C1E2R7WB Murata
(03] 100 pF Chip Capacitor GRM1555C1H101JAO1 Murata
L1 10 nH Chip Inductor 0603CS-10NX Coilcraft
R1 0 Q, 1 A Chip Resistor ERJ2GEOROOX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL

(Test Circuit Component Designations and Values table repeated for reference.)

MMG30301BT1
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50 OHM TYPICAL CHARACTERISTICS: 1880—1920 MHz, 5 VOLT OPERATION
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50 OHM APPLICATION CIRCUIT: 2570-2620 MHz, 5 VOLT OPERATION

:L_
2
RF 1 2 3 RF
NPUT ¢4 z1 3 C2 [ T 22 ¢ OUTRVUT
u L L2 I C6
C5 :'ql C4
Vpp =
Z1 0.115" x 0.02" Microstrip
z2 0.26" x 0.02" Microstrip
Z3 0.12" x 0.02" Microstrip
Figure 28. MMG30301BT1 Test Circuit Schematic
Table 13. MMG30301BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1,C7 100 pF Chip Capacitors GRM1555C1H101JA01 Murata
Cc2 22 pF Chip Capacitor GRM1555C1H220GA01 Murata
C3 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata
C4 0.01 uF Chip Capacitor GRM188B11E103MA19L Murata
C5 1 uF Chip Capacitor GRM1555C81E105ME15 Murata
(6]3] 2.7 pF Chip Capacitor GJM0225C1E2R7WB Murata
L1 1 nH Chip Inductor LL1005-FHL1NOS Toko
L2 10 nH Chip Inductor 0603CS-10NX Coilcraft
PCB Rogers R04350B, 0.010", &, = 3.66 M128499 MTL
MMG30301BT1
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50 OHM APPLICATION CIRCUIT: 2570-2620 MHz, 5 VOLT OPERATION
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PCB actual size: 1.3" x 1.46".

Figure 29. MMG30301BT1 Test Circuit Component Layout

Table 13. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer

C1,C7 100 pF Chip Capacitors GRM1555C1H101JAO01 Murata

C2 22 pF Chip Capacitor GRM1555C1H220GA01 Murata

C3 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata

C4 0.01 uF Chip Capacitor GRM188B11E103MA19L Murata

C5 1 uF Chip Capacitor GRM1555C81E105ME15 Murata

Cé6 2.7 pF Chip Capacitor GJM0225C1E2R7WB Murata

L1 1 nH Chip Inductor LL1005-FHL1NOS Toko

L2 10 nH Chip Inductor 0603CS-10NX Coilcraft

PCB Rogers R04350B, 0.010", &, = 3.66 M128499 MTL

(Test Circuit Component Designations and Values table repeated for reference.)
MMG30301BT1
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50 OHM TYPICAL CHARACTERISTICS: 2570-2620 MHz, 5 VOLT OPERATION
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50 OHM APPLICATION CIRCUIT: 2620-2690 MHz, 5 VOLT OPERATION
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Figure 36. MMG30301BT1 Test Circuit Schematic

Table 14. MMG30301BT1 Test Circuit Component Designations and Values

L
2
1 2 3 RF
J__ 79 c7 OUTPUT
C6
c3 L2 I ‘
C5 :_q C4
Vbb =

Part Description Part Number Manufacturer

C1,C7 100 pF Chip Capacitors GRM1555C1H101JA01 Murata

Cc2 22 pF Chip Capacitor GRM1555C1H220GA01 Murata

C3 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata

C4 0.01 uF Chip Capacitor GRM188B11E103MA19L Murata

C5 1 uF Chip Capacitor GRM1555C81E105ME15 Murata

Ccé6 2.4 pF Chip Capacitor GJM0225C1E2R4WB Murata

L1 1 nH Chip Inductor LL1005-FHL1NOS Toko

L2 10 nH Chip Inductor 0603CS-10NX Coilcraft

PCB Rogers R04350B, 0.010", &, = 3.66 M128499 MTL
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50 OHM APPLICATION CIRCUIT: 2620—-2690 MHz, 5 VOLT OPERATION
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PCB actual size: 1.3" x 1.46".
Figure 37. MMG30301BT1 Test Circuit Component Layout

Table 14. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer

C1,C7 100 pF Chip Capacitors GRM1555C1H101JAO1 Murata

Cc2 22 pF Chip Capacitor GRM1555C1H220GAO01 Murata

C3 3.3 pF Chip Capacitor GJM0225C1E3R3WB Murata

C4 0.01 uF Chip Capacitor GRM188B11E103MA19L Murata

C5 1 uF Chip Capacitor GRM1555C81E105ME15 Murata

(03] 2.4 pF Chip Capacitor GJM0225C1E2R4WB Murata

L1 1 nH Chip Inductor LL1005-FHL1NOS Toko

L2 10 nH Chip Inductor 0603CS-10NX Coilcraft

PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL

(Test Circuit Component Designations and Values table repeated for reference.)

MMG30301BT1
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50 OHM TYPICAL CHARACTERISTICS: 2620-2690 MHz, 5 VOLT OPERATION
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Figure 38. Small-Signal Gain (S21)
versus Frequency
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Figure 42. Collector Current versus
Output Power
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Figure 41. Power Gain versus Output Power
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Figure 43. Adjacent Channel Power Ratio versus
Output Power
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RF
INPUT

50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION

R1

1
2
1 2 3
N IS
L1

Vb

C4

T3

Z1 0.165" x 0.02" Microstrip
z2 0.105" x 0.02" Microstrip

Figure 44. MMG30301BT1 Test Circuit Schematic

Table 15. MMG30301BT1 Test Circuit Component Designations and Values

C5 Z1 722 C7
I Cé ‘
- 1 C3

RF
OUTPUT

Part Description Part Number Manufacturer

C1 0.3 pF Chip Capacitor GJM0225C1ER30WB Murata

Cc2 0.8 pF Chip Capacitor GJM0225C1ER80WB Murata

C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata

C4 0.1 uF Chip Capacitor GRM1555R61A104KA01D Murata

C5, C6 1.5 pF Chip Capacitors GJM0225C1E1R5WB Murata

C7 10 pF Chip Capacitor GRM1555C1H100GAO01 Murata

L1 6.8 nH Chip Inductor 0603CS-6N8X Coilcraft

R1 0 @, 1 A Chip Resistor ERJ2GEOR00X Panasonic

PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
MMG30301BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION
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PCB actual size: 1.3" x 1.46".

Figure 45. MMG30301BT1 Test Circuit Component Layout

Table 15. MMG30301BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1 0.3 pF Chip Capacitor GJM0225C1ER30WB Murata
C2 0.8 pF Chip Capacitor GJM0225C1ER80WB Murata
C3 1000 pF Chip Capacitor GCM1555R71E103KA37 Murata
Cc4 0.1 pF Chip Capacitor GRM1555R61A104KA01D Murata
Cs5, C6 1.5 pF Chip Capacitors GJM0225C1E1R5WB Murata
Cc7 10 pF Chip Capacitor GRM1555C1H100GAO1 Murata
L1 6.8 nH Chip Inductor 0603CS-6N8X Coilcraft
R1 0 Q, 1 A Chip Resistor ERJ2GEOROOX Panasonic
PCB Rogers R04350B, 0.010", ¢, = 3.66 M128499 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
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50 OHM TYPICAL CHARACTERISTICS: 3400-3600 MHz, 5 VOLT OPERATION
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Figure 46. Small-Signal Gain (S21)
versus Frequency
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Figure 50. Collector Current versus
Output Power
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NOTES:
DIMENSIONING AND TOLERANCING PER ASME Y14.5M — 1994,
ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS DOES NOT INCLUDE MOLD FLASH. PROTRUSIONS OR GATE BURRS.

MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.5 MM PER END.
DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION. INTERLEAD FLASH
OR PROTRUSION SHALL NOT EXCEED 0.5 MM PER SIDE.

DIMENSION ARE DETERMINED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.

> B -

TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY.

NXP SEMICONDUCTORS N. V.
O X ST RS o MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASA00241D REV: A
SOT—89A, 3 LEAD, STANDARD: NON-JEDEC
4.5 X 2.5 PKG, 1.5 MM PITCH
SOT1759-1 06 JAN 2016
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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
Software
* .s2p File
Development Tools
* Printed Circuit Boards

To Download Resources Specific to a Given Part Number:
1. Go to http://www.nxp.com/RF
2. Search by part number
3. Click part number link
4. Choose the desired resource from the drop down menu

FAILURE ANALYSIS

At this time, because of the physical characteristics of the part, failure analysis is limited to electrical signature analysis. In
cases where NXP 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 NXP Sales Office.

REVISION HISTORY

The following table summarizes revisions to this document.

Revision Date Description

0 Oct. 2016 ¢ Initial Release of Data Sheet

MMG30301BT1
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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