E-“- ‘ireless ‘esearch

Wireless Market Intelligence Proprietary * Accurate * Cutting Edge

Earl J. Lum
+1-650-430-2221
elum@ejlwireless.com

Ericsson GSM/EDGE 850MHz dTRU
Model KRC1311005/2

September 2006

Entire contents © 2006 EJL Wireless Research LLC. All Rights Reserved. Reproduction of this publication in any form without prior
written permission is strictly forbidden and will be prosecuted to the fully extent of US and International laws. The transfer of this
publication in either paper or electronic form to unlicensed third parties is strictly forbidden. The information contained herein has
been obtained from sources EJL Wireless Research LLC deems reliable. EJL Wireless Research disclaims all warranties as to the
accuracy, completeness or adequacy of such information. EJL Wireless Research LLC shall have no liability for errors, omissions
or inadequacies in the information contained herein or for the interpretation thereof. The reader assumes sole responsibility for the
selection of these materials to achieve its intended results. The opinions expressed herein are subject to change without notice.

© 2006 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com



mailto:elum@ejlwireless.com

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..t ttttneneeaeaeesssnsnensanaeenensnsnsnsnteeneseesseraraenens 5
Active/Passive COMPONENT SUMIMIATY ...uuuueieeeiee e et e e e e e e eeaaaeeeeeeaaaneeeaaanns 5
g g]eTo] o =T 0¥ i N\ ) {3 6
(O 7Y = 1 = =t 7
1.1 Overview of Ericsson Expander RBS and dTRU .......ccoviiiiiiiiiiiiiiii i eeeeaas 7
CHAPTER 2 TRANSCEIVER .ttt itttteteaeeestasennesneensennsensenssnsssnsensesnsennens 12
2.1 TransSCeIVEr PCB LaYOUT ......oiiiiiiii ittt ettt e e e e e e eaaneeas 12
2.2 Baseband Signal ProCeSSING «.ouuueiie ittt et ettt 14
2.3 POWEr ManagemMIENT ...ttt et ettt et et 15
D Y=Y i [0 ] o NN 16
2.4.1 PF3S27 4N Hybrid ModUle ... et 17
2.5 SECtION B TranSmIt e . .. ettt eeee e 18
2.6 SECHION C RECEIVET ..ttt ettt ettt ettt ettt eeeesseeseaaaaaannnns 20
2.6.1 PF3S25 46 Hybrid ModUIE ........oiiii e e e aas 22
2.7 SeCtion D SWItCH MatriX ....ooiiiiiii i ettt eee e aaaaanns 23
2.8 Section E TimiNg CONIOl......cooii e ettt e e eaannes 24
2.9 Section F Hybrid Module ... e 25
2.10 Section G Hybrid Module .. ... .. e 27
CHAPTER 3 RF HIGH POWER AMPLIFIER . utteeettieeaaeeeeaaeaenaeenenaennnennees 29
3.1 Mechanical ANAIYSIS ... e 29
3.2 Power ManagemMeEnt ...t 34
G I o I =1 0 £ 1 2 1] (= N 35
3.4 Output Stage RF POWEr TranSISTOr ... ..o e eaees 37
APPENDIX A = PASSIVE CASE SIZE ANALY SIS .ttt ttteataeaeesarararasanaeaeaenes 40
APPENDIX B - ACTIVE COMPONENT MARKET SHARE . ..cuitiieieniieaearranennennns 42
1

© 2006 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com




Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:

TABLES

Transceiver Baseband Signal Processing Section Bill of Materials ............. 14
Transceiver Power Management Section Bill of Materials......................... 15
Transceiver Section A Bill of Materials..........cooiiiiiiiiiiii i 16
PF3S27 4N Hybrid Module Bill of Materials.........ccccvvviiiiiiiiiiiiiiiee, 17
Transceiver Section B Bill of Materials........ ..ot 18
Transceiver Section C Bill of MaterialS........ccoviiiiiiiiii e 20
PF3S25 46 Hybrid Module Bill of Materials ..., 22
Transceiver Section D Bill of Materials........ ..ot 23
Transceiver Section D Bill of Materials...........ccooioiiiiiiiiiiiiiiii i 24
Transceiver Section F R1E RYT9026010/2 R1D Module ..........ccccvevnnen... 25
Transceiver Section G R1E RYT9026009/2 R1D Module..............oooeenn... 27
RF Power Amplifier 1 Power Supply Section Bill of Materials................... 34
RF Power Amplifier 1 RF Transmitter Section Bill of Materials................. 36
Active/Passive Component Distribution by System Subsection ............... 41
2

© 2006 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com




Exhibit 1:
Exhibit 2:
Exhibit 3:
Exhibit 4:
Exhibit 5:
Exhibit 6:
Exhibit 7:
Exhibit 8:
Exhibit 9:

Exhibit 10:
Exhibit 11:
Exhibit 12:
Exhibit 13:
Exhibit 14:
Exhibit 15:
Exhibit 16:
Exhibit 17:
Exhibit 18:
Exhibit 19:
Exhibit 20:
Exhibit 21:
Exhibit 22:
Exhibit 23:
Exhibit 24:
Exhibit 25:
Exhibit 26:
Exhibit 27:
Exhibit 28:

Removed)

Exhibit 29:
Exhibit 30:
Exhibit 31:
Exhibit 32:
Exhibit 33:
Exhibit 34:
Exhibit 35:
Exhibit 36:
Exhibit 37:
Exhibit 38:
Exhibit 39:
Exhibit 40:
Exhibit 41:
Exhibit 42:
Exhibit 43:
Exhibit 44:
Exhibit 45:
Exhibit 46:
Exhibit 47:

EXHIBITS

Ericsson GSM dTRU Diagram .....o..ueiiiiiiiii et et e et e eaeaanaes 7
Generic GSM Base Station Diagram ........c.oeiiieiiiiiiii i eaeeeaas 8
Ericsson GSM dTRU Assembly Diagram (Side View) ......ccccvviiiiiiiiiiiinnn... 9
dTRU Transceiver Shield ... ..o e 9
dTRU Power AMPIIfiers ... e 10
Transceiver with RF Power Amplifiers Removed ...........cccoviiiiiiiiiiiinnn... 10
dTRU Front Panel (Obverse and Reverse) Diagram..........ccooviviiiennnnnnn. 11
dTRU Front Panel/Main Housing Diagram (Side View).........cccooiiiiiiaaan... 11
850MHz Transceiver Printed Circuit Board (Front View) ............cccooooie 13
850MHz Transceiver Printed Circuit Board (Back View) ..........c..ccoeate. 13
Baseband Signal Processing Component Diagram ............cccooiiiieeaan... 14
Power Management Component Diagram........ouveieeeeiiiiiiininaiaaeannnn. 15
Section A COMPONENT Diagram ... ..o e aaees 16
PF3S27 AN MOAUIE ...ttt aaeens 17
PF3S27 4N Hybrid Module Component Diagram ...........ccooevvvvviiinean... 17
Section B Component Diagram . ... 18
dTRU Small Signal Transmit Block Diagram...........cccceviiiiiiiiiiiiinneenn... 19
Section C Component Diagram.......coeeieiiiiii i e eeeeaaneeennn 20
IF RX SAW Filter CloSE Up .uuuiiiiiiiiii et 21
EPCOS B3625 Input/Output Matching Recommendation...................... 21
PFE3S25 46 MOAUIE ...ttt e e e aneeas 22
PF3S25 46 Hybrid Module Component Diagram ............coooiiiiiiiaeaaan... 22
Section D Component Diagram ....o.eiieiiiei e e e e eaaneeaan 23
Section E Component Diagram . ... ..o aaees 24
R1E RYT9026010/2 R1D MOAUIE ... .. e aaeee 25
R1E RYT9026010/2 R1D Component Diagram (Shielding Intact) .......... 26
RYTO026009/2 R1ID MOAUIE «...eeieii et 27
RYT9026009/2 R1D Hybrid Module Component Diagram (Shielding
.................................................................................................... 28
RF Power Amplifier 1 Printed Circuit Board (Top View) ........c.ooivieeann... 29
RF Power Amplifier 2 Printed Circuit Board (Top View) ........c.ccivieeenn.... 29
RF Power Amplifier 1 PCB Top View Diagram .........coeviiiiiiiiniienaiann. 30
RF Power Amplifier 2 PCB Top View Diagram .........ccooiiiiiiiiiiiiiiaaaan. 30
RF Power Amplifier 1 Mechanical Side View Diagram .............ccccceeen.... 31
RF Power Amplifier 2 Mechanical Side View Diagram ...........cc.cceevineen. 31
RF Power Amplifier 1 Shield Cover Top View Diagram ..............coceeeen... 32
RF Power Amplifier 2 Shield Cover Top View Diagram..............cccce..... 32
RF Power Amplifier 1 Shield Cover Bottom View Diagram.................... 33
RF Power Amplifier 2 Shield Cover Bottom View Diagram.................... 33
RF Power Amplifier 1 Power Supply Component Diagram .................... 35
850MHz GSM/EDGE Power Amplifier Block Diagram .........c.c.ccooiiaeeann... 35
RF Power Amplifier 1 RF Transmitter Section Component Diagram ....... 36
g S o 0T i = T 1S 1] 0] 37
De-Capped RF Power TranSiStOr ...... .ot e e e 37
Electrical Circuit Model for RF Power Transistor........ccoooeeviiiiiiiienainn.. 38
RF Power Transistor Wire Bonding Diagram...........cocoviiiiiiiiiiiiienainnnn. 38
RF Transistor Die Type Identification........ ..o, 39
Close-up Magnification View of Transistor Geometry...........ccovcviveen.... 39

3

© 2006 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com




Exhibit 48: Passive Component Case Size Distribution .............coooiiiiiiiiiiiiiinnn...
Exhibit 49: Active Semiconductor Component Market Share ............ccccoieiviviiiinn....

4

© 2006 EJL Wireless Research LLC. All Rights Reserved
www.ejlwireless.com




	 TABLES

