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3.8 GHz Linear Power Amplifier and

BTS Driver N MMZ38333BT1
High Efficiency/Linearity Amplifier

The MMZ38333B is a 3-stage high linearity InGaP HBT broadband amplifier

designed for small cells and LTE base stations. It provides exceptional linearity

for LTE air interface with an ACPR of —48 dBc at an output power greater than
22.3 dBm, covering frequencies from 3400 to 3800 MHz. It operates offa 5V
supply voltage. The amplifier is internally pre-matched with the flexibility to
change external matching to suit the final application and offers state-of-the-
art reliability, ruggedness, temperature stability and ESD performance.

3400-3800 MHz, 37 dB, 32 dBm
InGaP HBT LINEAR AMPLIFIER

» Typical Performance: Vcgi = Veee = Vees = Veias = 5 Vdce

Pout Gops ACPR lec

Frequency (dBm) (dB) (dBc) (mA) Test Signal ’

3500 MHz () 223 38.2 ~48.0 482 LTE 20 MHz v
3500 MHz (@ 17.4 36.7 -48.0 242

3500 MHz @ | 2256 38.3 480 460 QFN 4> 4
3700 MHz () 21.6 38.0 ~48.0 470
3700 MHz @ 18.2 37.0 ~48.0 260
3700 MHz @) 22.8 37.7 -48.0 495

1. High bias, high linearity. 2. Low bias, high linearity. 3. High power.

Features

* Frequency: 3400-3800 MHz

* P1dB: 31.7 dBm @ 3600 MHz

* Power gain: 37 dB @ 3600 MHz

» Active bias control (adjustable externally)

* Power down control via Vgjas

* 5 volt supply

* Cost-effective 24-pin, 4 mm QFN surface mount plastic package
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Figure 1. Functional Block Diagram
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Table 1. Maximum Ratings

Rating Symbol Value Unit
Supply Voltage Vcee 6 \Y
Supply Current Icc 1200 mA
RF Input Power Pin 30 dBm
Storage Temperature Range Tstg —65 to +150 °C
Junction Temperature Ty 175 °C
Table 2. Thermal Characteristics
Characteristic Symbol Value (1) Unit
Thermal Resistance, Junction to Case Rodc °C/W
Case Temperature 90°C, Vce1 = Voez = Vocs = Veias = 5 Vdc Stage 1 69
Stage 2 83
Stage 3 26
Table 3. Electrical Characteristics (Vcc1 = Voo = Vocos = Veias = 5 Vdc, 3600 MHz, T = 25°C, 50 ohm system, in NXP CW
Application Circuit)
Characteristic Symbol Min Typ Max Unit
Small-Signal Gain (S21) Gp 36.3 37.9 — dB
Input Return Loss (S11) IRL — 18.1 — dB
Output Return Loss (S22) ORL — 13.0 — dB
Power Output @ 1dB Compression P1dB — 31.7 — dBm
Supply Current lca 349 376 404 mA
Supply Voltage Vee — 5 — \Y
Table 4. ESD Protection Characteristics
Test Methodology Class
Human Body Model (per JESD22-A114) 1C
Charge Device Model (per JESD22-C101) C3
Table 5. Moisture Sensitivity Level
Test Methodology Rating Package Peak Temperature Unit
Per JESD22-A113, IPC/JEDEC J-STD-020 1 260 °C
Table 6. Ordering Information
Device Tape and Reel Information Package
MMZ38333BTH1 T1 Suffix = 1,000 Units, 12 mm Tape Width, 7-inch Reel QFN 4 x 4

1. 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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Veei!
RFoui N.C. RFinz N.C. Vcc2 Poer

[2¢] [28] [22] [21] [20] [19]

N [1] 5 N.C.
NC.[ 2] Veca/RFous
NG.[3] . VecyRFaus
RFim[4 ] Veca/RFous
NG.[5 ] N.C.

ne.[6] N.C.
(o] [o] [11]
NC. Vgar Veaz Veias NC. NC.
(Top View)

Note: Exposed backside of the package is DC and RF
ground. N.C. can be connected to GND.

Figure 2. Pin Connections
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Bias, High Linearity)
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Figure 3. MMZ38333BT1 Test Circuit Schematic
Table 7. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
Cc2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.6 pF Chip Capacitor 04023J0R6BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12, C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.2 kR, 1/16 W Chip Resistor RC0402FR-07-1K20L Yageo
R2 390 Q, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Bias, High Linearity)
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PCB actual size: 1.30” x 1.46".

(1) Vgias [Board] supplies Vga1, Va2 and Vpjag [Device].

Figure 4. MMZ38333BT1 Test Circuit Component Layout

Table 7. MMZ38333BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
C2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.6 pF Chip Capacitor 04023J0R6BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.2 kQ, 1/16 W Chip Resistor RCO0402FR-07-1K20L Yageo
R2 390 @, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 ©, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (Low Bias, High Linearity)
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Figure 5. MMZ38333BT1 Test Circuit Schematic
Table 8. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
C2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.9 pF Chip Capacitor 04023J0R9BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 5.1 kQ, 1/16 W Chip Resistor RC0402FR-07-5K1L Yageo
R2 715 Q, 1/16 W Chip Resistor RC0402FR-07-715RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (Low Bias, High Linearity)

Figure 6. MMZ38333BT1 Test Circuit Component Layout

Table 8. MMZ38333BT1 Test Circuit Component Designations and Values
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PCB actual size: 1.30" x 1.46".
(1) Vpas [Board] supplies Va1, Va2 and Vpjas [Device].

Part Description Part Number Manufacturer
C1, C4, C5,C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
Cc2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.9 pF Chip Capacitor 04023J0R9BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 5.1 kQ, 1/16 W Chip Resistor RCO0402FR-07-5K1L Yageo
R2 715 Q, 1/16 W Chip Resistor RCO0402FR-07-715RL Yageo
R3 27 @, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION
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Gps, POWER GAIN (dB) Icc, COLLECTOR CURRENT (mA)

Pper, POWER DETECTOR (V)

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

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

HIGH BIAS, HIGH LINEARITY
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50 OHM APPLICATION CIRCUIT: 3600—-3800 MHz, 5 VOLT OPERATION (High Bias, High Linearity)
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Figure 23. MMZ38333BT1 Test Circuit Schematic
Table 9. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
C2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.2 pF Chip Capacitor 04023J0R2BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.2 k2, 1/16 W Chip Resistor RC0402FR-07-1K20L Yageo
R2 390 Q, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/8 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (High Bias, High Linearity)
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PCB actual size: 1.30” x 1.46".

) VBias [Board] supplies Va1, Vea2 and Vgjas [Device].

Figure 24. MMZ38333BT1 Test Circuit Component Layout

Table 9. MMZ38333BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
Cc2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.2 pF Chip Capacitor 04023J0R2BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.2 kQ, 1/16 W Chip Resistor RCO0402FR-07-1K20L Yageo
R2 390 @, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/8 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL

(Test Circuit Component Designations and Values table repeated for reference.)
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (Low Bias, High Linearity)
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1 | | 18 _Mﬁ Vees
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[ 6 | 13 |
H 8 9 10 H H 71:0.052" x 0.022" Microstrip
Z2:0.070" x 0.022" Microstrip
T VBias
o] ool
Figure 25. MMZ38333BT1 Test Circuit Schematic
Table 10. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
C2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.6 pF Chip Capacitor 04023J0R6BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 5.1 kQ, 1/16 W Chip Resistor RC0402FR-075K1L Yageo
R2 715 Q, 1/16 W Chip Resistor RC0402FR-07715RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (Low Bias, High Linearity)
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PCB actual size: 1.30” x 1.46".

) VBias [Board] supplies Va1, Vea2 and Vgjas [Device].

Figure 26. MMZ38333BT1 Test Circuit Component Layout

Table 10. MMZ38333BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor 04023J5R6BBW AVX
Cc2 2 pF Chip Capacitor 04023J2R0BBW AVX
C3 0.6 pF Chip Capacitor 04023J0R6BBW AVX
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor 0603HP-10NXJE Coilcraft
L3 3.3 nH Chip Inductor 0603HP-3N3XJE Coilcraft
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 5.1 kQ, 1/16 W Chip Resistor RCO0402FR-075K1L Yageo
R2 715 Q, 1/16 W Chip Resistor RC0402FR-07715RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL

(Test Circuit Component Designations and Values table repeated for reference.)
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION
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. ____________________________________________________________________4
50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION

HIGH BIAS, HIGH LINEARITY LOW BIAS, HIGH LINEARITY
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Power)
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Z2:0.070" x 0.022" Microstrip
T VBias
ol ol
Figure 41. MMZ38333BT1 Test Circuit Schematic
Table 11. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor GJM1555C1H5R6DB01 Murata
Cc2 2 pF Chip Capacitor GJM1555C1H2R0CBO1 Murata
C3 0.9 pF Chip Capacitor GJM1555C1HR90BBO1 Murata
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12, C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor LL1608-FSL10NJ Toko
L3 3.3 nH Chip Inductor LL1608-FSL3N3S Toko
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.1 k2, 1/16 W Chip Resistor RC0402FR-07-1K1L Yageo
R2 390 Q, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Power)
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Figure 42. MMZ38333BT1 Test Circuit Component Layout

Table 11. MMZ38333BT1 Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor GJM1555C1H5R6DB01 Murata
C2 2 pF Chip Capacitor GJM1555C1H2R0CBO1 Murata
C3 0.9 pF Chip Capacitor GJM1555C1HR90BBO1 Murata
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor LL1608-FSL10NJ Toko
L3 3.3 nH Chip Inductor LL1608-FSL3N3S Toko
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.1 kQ, 1/16 W Chip Resistor RCO0402FR-07-1K1L Yageo
R2 390 @, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
MMZ38333BT1
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A
50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Power)
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50 OHM APPLICATION CIRCUIT: 3400-3600 MHz, 5 VOLT OPERATION (High Power)
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (High Power)
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Figure 50. MMZ38333BT1 Test Circuit Schematic
Table 12. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor GJM1555C1H5R6DB01 Murata
Cc2 1.8 pF Chip Capacitor GJM1555C1H1R8CBO01 Murata
C3 0.3 pF Chip Capacitor GJM1555C1HR30BB01 Murata
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12, C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor LL1608-FSL10NJ Toko
L3 3.3 nH Chip Inductor LL1608-FSL3N3S Toko
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.1 k2, 1/16 W Chip Resistor RC0402FR-07-1K1L Yageo
R2 390 Q, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
MMZ38333BT1
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (High Power)
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PCB actual size: 1.30" x 1.46".
(1) Vgias [Board] supplies Vga1, Va2 and Vgas [Device].
Figure 51. MMZ38333BT1 Test Circuit Component Layout
Table 12. MMZ38333BT1 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C4, C5, C6 5.6 pF Chip Capacitor GJM1555C1H5R6DB01 Murata
C2 1.8 pF Chip Capacitor GJM1555C1H1R8CBO1 Murata
C3 0.3 pF Chip Capacitor GJM1555C1HR30BB01 Murata
C7,C8 1 uF Chip Capacitor GRM188R61A105KE15 Murata
C9, C11,C12,C13 1 nF Chip Capacitor GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
L1, L2 10 nH Chip Inductor LL1608-FSL10NJ Toko
L3 3.3 nH Chip Inductor LL1608-FSL3N3S Toko
L4 2.4 nH Chip Inductor 0402CS-2N4XGL Coilcraft
L5 1.2 nH Chip Inductor 0402CS-1N2XJL Coilcraft
R1 1.1 k2, 1/16 W Chip Resistor RC0402FR-07-1K1L Yageo
R2 390 Q, 1/16 W Chip Resistor RC0402JR-07-390RL Yageo
R3 27 Q, 1/16 W Chip Resistor ERJ-3GSYJ270 Panasonic
PCB Rogers RO4350B, 0.010", ¢, = 3.66 M132638 MTL
(Test Circuit Component Designations and Values table repeated for reference.)
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (High Power)
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50 OHM APPLICATION CIRCUIT: 3600-3800 MHz, 5 VOLT OPERATION (High Power)

ACPR (dBc)

-30 T T T T
Vee1 = Veoz = Voos = Vpias = 5 Vdc, f = 3700 MHz
-34
. /
—46 |- LTE 20 MHz 3GPP TM1.1 Signal /
-50 /‘
-54 _/(/
-58
Single-Carrier W-CDMA 3GPP TM1 Unclipped
62 ) 1 . !

14 16 18 20

Pout, OUTPUT POWER (dBm)
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Figure 58. ACPR versus Output Power
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2.6 x 2.6 solder pad with thermal
via structure. All dimensions in mm. . . l l l .

Figure 59. PCB Pad Layout for 24-Lead QFN 4 x 4

Figure 60. Product Marking
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PACKAGE DIMENSIONS

~[o0A]c
- 1 -
2% 4] al DETAIL G
3.75 o K
?4; | | I |!| I T ]gl Q 0‘1 C - =
7 j A\ (]
1 :ﬂ} | H18 ) |
g | N i1 H
PN 1 10— H | i [4] \ %J
i | 1 BE75 n
601 | 13 ﬁ
2X N : |
Iélmm N |7| | I | ||i|| | I | iz‘i
A[0A[C]A]
2X
4X 0.60
0.24 -
4X 0.60 2.8 [$ o1 ®@[c[AlB]
0.24 7 | 12 EXPOSED DIE
U U U|U U U ATTACH PAD
] = | —
b T s ( | .}
2.6 D) ' d
2.4 _E)_____l_____g___
|$|0-1@I|C|A|B| = | =
.y I ([
ny, S A =
|

(0.45)J 1 ﬂ N NN

I 19 f
PIN 1 1D L
0.30
24X
A\ 0.18 < 24X 0.2 MIN.
&0 OC[AB
0.05@|C

—
—

© NP SEMICONDUCTORS N.V. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: QFN (PUNCH), DOCUMENT NO: 98ASA00462D REV: A
THERMALLY ENHANCED STANDARD: NON—JEDEC
4 X 4 X 0.85, 0.5 PITCH, 24 TERMINAL [go7616—7 12 JAN 2016
MMZ38333BT1

RF Device Data
NXP Semiconductors 27



12°
>
i T ~_ _ -
0.70
0.60
25X /A
0.90 []0.05]¢]
0.80
\ /\*o _ o
(0.2) f I
4005
0.00 SEATING PLANE
DETAIL G
EXPOSED DIE VIEW ROTATED 90° CW
ATTACH PAD
© NXP SEMICONDUCTORS N.V. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: QFN (PUNCH) DOCUMENT NO: 98ASA00462D REV: A
b
THERMALLY ENHANCED STANDARD: NON—JEDEC
4 X 4 X 0.85 0.5 PITCH, 24 TERMINAL [S57616—7 12 JAN 2016

MMZ38333BT1

RF Device Data
28 NXP Semiconductors



NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

ATHIS DIMENSION APPLIES TO METALIZED TERMINAL AND IS MEASURED BETWEEN 0.15 AND
0.30MM FROM TERMINAL TIP.

BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
ATHIS DIMENSION APPLIES ONLY FOR TERMINALS.

© NxP SEMICONDUCTORS N-V. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: QFN (PUNCH), DOCUMENT NO: 98ASA00462D REV: A
THERMALLY ENHANCED STANDARD: NON—JEDEC
4 X 4 X 0.85, 0.5 PITCH, 24 TERMINAL [g51616—7 12 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 Jan. 2017 ¢ Initial release of data sheet
MMZ38333BT1
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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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