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1 General description

The MMZ25333B is a versatile 3—stage power amplifier targeted at driver and pre—driver applications for macro and micro base
stations and final-stage applications for small cells. Its versatile design allows operation in any frequency band from 1500 to
2700 MHz providing gain of more than 40 dB. The device operates off a 5 V supply, and its bias currents and portions of the
matching networks are adjustable for optimum performance in any specific application. It is housed in a QFN 4 x 4 surface mount
package.

2 Typical performance

Table 1. Typical PA Driver Performance
Veer = Veez = Vees = Vaias =5 Ve, Igq = 265 mA

Pout Gps ACPR |cc
Frequency (dBm) (dB) (dBc) Total Test Signal
2600 MHz 18.0 42.6 -50.8 296 W-CDMA
2140 MHz 17.0 43.7 -50.7 293 W-CDMA
Table 2. Typical Output PA Performance
Veer = Vecz = Vees = Vieias =5 Vdc, Igq = 450 mA
Pout Gps ACPR Icc
Frequency (dBm) (dB) (dBc) Total Test Signal
2600 MHz 22.2 42.7 —48.0 501 W-CDMA

3 Features and benefits

e P1dB: up to 33 dBm

e Gain: More than 40 dB

e 5V Supply

e Excellent Linearity

e High Efficiency

¢ Single-ended Power Detector
e Band Tunable
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4 Functional block diagram
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RFouti  RFin2 Ve Poer
Veea/RFouts
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=] H Vecs/RFouts
BIAS Veea/RFouts
CIRCUIT
. . . VBa1 Vere  Vaias
Figure 1. Functional Block Diagram
5 Ordering information
Table 3. Ordering Information
Device Tape and Reel Information Package
MMZ25333BT1 T1 Suffix = 1,000 Units, 12 mm Tape Width, 7-inch Reel QFN 4 x4
6 Maximum ratings
Table 4. Maximum Ratings
Rating Symbol Value Unit
Supply Voltage Vce 6 \%
Supply Current lcct lcc 66 mA
lcce 240
Iccs 960
RF Input Power Pin 10 dBm
Storage Temperature Range Tstg —65 to +150 °C
Junction Temperature Ty 175 °C
7 Thermal characteristics
Table 5. Thermal Characteristics
Characteristic Symbol Value (1) Unit
Thermal Resistance, Junction to Case Reyc °C/W
Case Temperature 104°C, Voc1 = Vocz = Vees = Velas =5 Vde  Stage 1 28
Stage 2 68
Stage 3 21

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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8 Electrical characteristics

Table 6. Electrical Characteristics
(Veer = Vecz = Viees = Veias = 5 Vdc, 2600 MHz, Ty = 25 C, 50 ohm system, in NXP PA Driver Application Circuit)

Characteristic Symbol Min Typ Max Unit
Small-Signal Gain (S21) Gp 40.4 43.0 — dB
Input Return Loss (S11) IRL — -12.2 — dB
Output Return Loss (S22) ORL — —7.1 — dB
Power Output @ 1dB Compression P1dB — 32.0 — dBm
Third Order Output Intercept Point, Two-Tone CW OIP3 — 42.8 — dBm
Total Supply Current (Icc1 + lcce + lccs + IBias) lca 244 265 284 mA
Supply Voltage Vce — 5 — \%

9 ESD protection characteristics

Table 7. ESD Protection Characteristics

Test Methodology Class
Human Body Model (per JESD22-A114) 1C
Machine Model (per EIA/JJESD22-A115) A
Charge Device Model (per JESD22-C101) v

10 Moisture sensitivity level

Table 8. Moisture Sensitivity Level

Test Methodology Rating Package Peak Temperature Unit
Per JESD22-A113, IPC/JEDEC J-STD-020 1 260 °C

11 Pinning information

Veet!
RFoutt N-C. RFin2 N.C. Vcca Pper

ne.[1] l) N.C.
N.C. Veca/RFous
N.C. Veca/RFouts
RFim[_4 ] o Veca/RFouts
NC.[5 ] N.C.
N.C. EI N.C.

(71 (8] (o] [ro] [i1] [s2]

NC. Vgar Veao Veas N.C. N.C.
(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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12 Application circuit, 50 ohm — 2500-2700 MHz

12.1 Test circuit schematic — 2500-2700 MHz
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Note: Component number C7 is not used. = =
Z1  0.143” x 0.022” Microstrip
Figure 3. MMZ25333B Test Circuit Schematic
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12.2 Component designations and values — 2500-2700 MHz
Table 9. MMZ25333B Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1,C4,C5 22 pF Chip Capacitors 04023J220BBS AVX
c2 2 pF Chip Capacitor 04023J2R0BBS AVX
C3 1.5 pF Chip Capacitor 04023J1R5BBS AVX
C6 7.5 pF Chip Capacitor 04023J7R5BBS AVX
Cc8 Component Not Placed
C9, C11,C12,C13 1000 pF Chip Capacitors GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14,C16 1 uF Chip Capacitors GRM188R61A105KE15 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
C17 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C18 2.2 pF Chip Capacitor 04023J12R2BBS AVX
L1 56 nH Chip Inductor 0603HC-56NX Coilcraft
L2 10 nH Chip Inductor 0603HC-10NX Coilcraft
L3 6.8 nH Chip Inductor 0603HC-6N8X Coilcraft
L4 Component Not Placed
R1 (Icq = 265 mA) 1.8 kQ, 1/16 W Chip Resistor CRO05-182J-B Kyocera
R2 (Icq = 265 mA) 680 Q, 1/16 W Chip Resistor CR05-681J-B Kyocera
R1 (Icq = 450 mA) 1.2 kQ, 1/16 W Chip Resistor CRO05-122J-B Kyocera
R2 (Icq = 450 mA) 330 €, 1/16 W Chip Resistor CRO05-331J-B Kyocera
R3 27 Q, 1/10 W Chip Resistor CR10-270J-T Kyocera
PCB Rogers RO4350B, 0.010”, €, = 3.66 M70506 MTL

Note: Component numbers C8 and L4 are labeled on board but not placed.
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12.3 Component layout — 2500-2700 MHz
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PCB actual size: 1.3” x 1.46”.
(1) Vpas [Board] supplies Va1, Va2 and Vgjag [Device].
Note: Component number C7 is not used. Component numbers C8* and L4* are labeled on board but not placed.

Figure 4. MMZ25333B Test Circuit Component Layout
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13 Typical performance graphs, 50 ohm — 2500-2700 MHz

13.1 2500-2700 MHz, Icq = 265 mA
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Figure 5. S11 versus Frequency versus Temperature
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Figure 7. S22 versus Frequency versus Temperature
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13.1 2500-2700 MHz, Icq = 265 mMA (continued)

InGaP HBT Linear Amplifier
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13.1 2500-2700 MHz, Icq = 265 mMA (continued)
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Figure 11. Power Detector versus Output Power versus Temperature

13.2 2500-2700 MHz, Icq = 450 mA
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Figure 13. S21 versus Frequency
MMZ25333B All information provided in this document is subject to legal disclaimers. © NXP B.V. 2024. All rights reserved.

Product data sheet Rev. 2 — 4 April 2024 9/23



NXP Semiconductors

MMZ25333B

13.2 2500-2700 MHz, Icq = 450 mA (continued)
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13.2 2500-2700 MHz, Icq = 450 mA (continued)

InGaP HBT Linear Amplifier
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Figure 17. Power Gain versus Output Power
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14 Application circuit, 50 ohm — 2110-2170 MHz, Icq = 265 mA

14.1 Test circuit schematic — 2110-2170 MHz, Icq = 265 mA
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Note: Component number C7 is not used.
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Figure 19. MMZ25333B Test Circuit Schematic
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14.2 Component designations and values — 2110-2170 MHz, Icq = 265 mA
Table 10. MMZ25333B Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
C1,C4,C5 22 pF Chip Capacitors 04023J220BBS AVX
c2 Component Not Placed
C3 3.6 pF Chip Capacitor 04023J3R6BBS AVX
C6 8.2 pF Chip Capacitor 04023J8R2BBS AVX
c8 Component Not Placed
C9, C11,C12,C13 1000 pF Chip Capacitors GCM155R71E103KA37 Murata
C10 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C14,C16 1 uF Chip Capacitors GRM188R61A105KE15 Murata
C15 0.01 uF Chip Capacitor C0603C103J5RAC Kemet
C17 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C18 2.2 pF Chip Capacitor 04023J12R2BBS AVX
L1 56 nH Chip Inductor 0603HC-56NX Coilcraft
L2 12 nH Chip Inductor 0603HC-12NX Coilcraft
L3 6.8 nH Chip Inductor 0603HC-6N8X Coilcraft
L4 Component Not Placed
R1 (Icq = 265 mA) 1.8 kQ, 1/16 W Chip Resistor CRO05-182J-B Kyocera
R2 (Icq = 265 mA) 680 Q, 1/16 W Chip Resistor CRO05-681J-B Kyocera
R3 27 Q, 1/10 W Chip Resistor CR10-270J-T Kyocera
PCB Rogers RO4350B, 0.010”, ¢, = 3.66 M70506 MTL

Note: Component numbers C2, C8 and L4 are labeled on board but not placed.
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14.3 Component layout — 2110-2170 MHz, Icq = 265 mA
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PCB actual size: 1.3” x 1.46".
(1) Vplas [Board] supplies Va1, Va2 and Vpjas [Device].
Note: Component number C7 is not used. Component numbers C2*, C8* and L4* are labeled on board but not placed.

Figure 20. MMZ25333B Test Circuit Component Layout

MMZ25333B All information provided in this document is subject to legal disclaimers. © NXP B.V. 2024. All rights reserved.

Product data sheet Rev. 2 — 4 April 2024 14 /23




NXP Semiconductors

MMZ25333B

InGaP HBT Linear Amplifier

15 Typical performance graphs, 50 ohm — 2110-2170 MHz, Igq = 265 mA

15.1 2110-2170 MHz, Icq = 265 mA

Figure 22. S21 versus Frequency
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15.1 2110-2170 MHz, Icq = 265 mA (continued)

InGaP HBT Linear Amplifier
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Figure 26. Power Gain versus Output Power
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15.1 2110-2170 MHz, Icq = 265 mA (continued)

InGaP HBT Linear Amplifier
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Figure 27. Power Detector versus Output Power
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17 Product marking

Figure 29. Product Marking
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18 Package information

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

&THIS 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
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19 Product documentation, software and tools

Refer to the following resources to aid your design process.

Application Notes
e AN1955: Thermal Measurement Methodology of RF Power Amplifiers

Software
e .s2p File

Development Tools
¢ Printed Circuit Boards

20 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.

21 Revision history

The following table summarizes revisions to this document.

Table 11. Revision History

Document ID Release date Description

MMZ25333B Rev. 2 4 April 2024 e Fig. 29, Product Marking: updated to show location of Pin 1 on Product Marking, p. 17
o Package Information: updated to Rev. A, pp. 18-20
¢ Added Legal Information section, pp. 22—-23

MMZ25333B Rev. 1 1 August 2014 e Table 1, Maximum Ratings: updated Junction Temperature from 150°C to 175°C to
reflect recent test results of the device, p. 2

MMZ25333B Rev. 0 3 June 2014 o Initial release of product data sheet
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Legal information

Data sheet status

InGaP HBT Linear Amplifier

Document status [11[2] Product status [3] Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[1] Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices.
The latest product status information is available on the Internet at URL https://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including — without limitation -
lost profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety—critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless this
document expressly states that this specific NXP Semiconductors product is
automotive qualified, the product is not suitable for automotive use. It is
neither qualified nor tested in accordance with automotive testing or
application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.
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In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and

(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles to
reduce the effect of these vulnerabilities on customer’s applications and
products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.

InGaP HBT Linear Amplifier

Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the ultimate
design decisions regarding its products and is solely responsible for
compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable at
PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

Airfast — is a trademark of NXP B.V.

Freescale — is a trademark of NXP B.V.

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© 2024 NXP B.V.

For more information, please visit: https://www.nxp.com
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