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BALF-NRF01D3  

 50ΩΩΩΩ / Conjugate match to  
nRF51822-QFAAG0, nRF51822-QFABB0, nRF51422-QFAAE0  

balun transformer, with integrated harmonic filter  
Preliminary Datasheet 

 

Features 
■ 2.45 GHz Balun with integrated matching network 

■ Matching optimized for following chipsets: 
nRF51822-QFAAG0, nRF51822-QFABB0,  
nRF51422-QFAAE0 

� Low Insertion Loss  
� Low Amplitude Imbalance 
� Low Phase Imbalance 
� Coated Flip-Chip on Glass      
� Small Footprint < 1.5 mm²  
 
 
  

                            Figure 1. Pin Configuration (Top view)  

Benefits 
■ Very low profile (<560 µm after reflow) 

■ High RF performance 

■ PCB space saving versus discrete solution 

■ BOM count reduction 

■ Efficient manufacturability 

Description 
STMicroelectronics BALF-NRF01D3 is an ultra-miniature balun. The BALF-NRF01D3 integrates also a 
matching network in a monolithic glass substrate. Matching impedance has been customized for the 
nRF51822-QFAAG0, nRF51822-QFABB0, nRF51422-QFAAE0 RF transceivers. It is using 
STMicroelectronics IPD technology on non conductive glass substrate which optimizes RF performances.  

Figure 2. Application schematic  
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1 Characteristics 

      Table 1.  Absolute maximum ratings (limiting values) 

Symbol Parameter Value Unit 

PIN Input power RFIN 20 dBm 

VESD 

ESD ratings MIL STD883C (HBM: C = 100 pF, R = 1.5 kΩ, air discharge) 2000 

V ESD ratings charge device model (JESD22-C101-C) 500 

ESD ratings machine model (MM: C = 200 pF, R = 25 Ω, L = 500 nH) 500 

TOP Operating temperature -40 to +125 °C 

 

Table 2. Electrical characteristics (values, T amb = 25°C) 
Symbol Definition Min Typ Max Unit  

ZOUT Nominal differential output impedance 

Conjugate match to  
nRF51822-QFAAG0, 
nRF51822-QFABB0, 
nRF51422-QFAAE0 

Ω 

ZIN Nominal input impedance  50  Ω 

F Frequency range (bandwidth) 2400  2540 MHz 

IL Insertion loss in bandwidth  2.0  dB 

RL SE Single Ended Return loss in bandwidth  15  dB 

Φimb Phase imbalance  5  ° 

Aimb Amplitude imbalance  0.4  dB 

2f0 Second harmonic rejection  15  dB 

3f0 Third harmonic rejection  28  dB 
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Simulation results (Tamb = 25°C) 
 
Figure 3 Insertion Loss at 2.4-2.54GHz Figure 4 Dif ferential Transmission 

  

 
Figure 5 Return Loss on SE Port Figure 6 Amplitude imbalance 

  

 
Figure 7 Phase imbalance  
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2 Package information 
 

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK® 
specifications, grade definitions and product status are available at: www.st.com. 
ECOPACK® is an ST trademark. 

 
 
Figure 8 Mechanical Specifications & Pads coordinat es  
 

 
 

 
Figure 9 Footprint 

 
 

 

               

Footprint - non solder mask  defined  Footprint - solder mask defined  
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Figure 10 PCB layout recommendation  
    

   
 

Figure 11 Marking Specification   

 
 
Figure 12 Tape and reel specifications 

 
 
 
 
Note: More information is available in the application notes 
AN2348 Flip-Chip: “Package description and recommendations for use” 
AN4xxx: “BALF-NRF01D3 matched balun with integrated harmonics filter for Nordic Semiconductor chips with ultralow 
power transceivers” 

= BALF-NRF01D3 
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3. Ordering information 

Ordering code Marking Package Weight Base qty Delive ry mode 

BALF-NRF01D3 TBD WLCSP TBD 5000 Tape and reel (7”) 

4. Revision history 

 

Date Revision  Description of changes 

January 2014 0A Initial release 
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Please Read Carefully: 

 

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make 
changes, corrections, modifications or improvements, to this document, and the products and services described herein at any time, without notice. 

All ST products are sold pursuant to ST’s terms and conditions of sale. 

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no liability 
whatsoever relating to the choice, selection or use of the ST products and services described herein. 

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this document 
refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products or services, or any 
intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such third party products or services or 
any intellectual property contained therein. 

 

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDIT IONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED WA RRANTY WITH 
RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLU DING WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCH ANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVAL ENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRIN GEMENT OF ANY 
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RI GHT. 

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZ ED ST REPRESENTATIVE, ST PRODUCTS ARE NOT RECOMMENDED, 
AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CR AFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING APPLICA TIONS, NOR IN 
PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MA Y RESULT IN PERSONAL INJURY, DEATH, OR SEVERE PROPE RTY OR 
ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPE CIFIED AS "AUTOMOTIVE GRADE" MAY ONLY BE USED IN AU TOMOTIVE 
APPLICATIONS AT USER’S OWN RISK. 

 

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void any warranty 
granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any liability of ST. 

 

ST and the ST logo are trademarks or registered trademarks of ST in various countries. 
 

Information in this document supersedes and replaces all information previously supplied. 
 

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners. 

 

© 2014 STMicroelectronics - All rights reserved 
STMicroelectronics group of companies 

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - Malaysia - Malta - 
Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America 
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