
 I. INTRODUCTION 

LDMOS transistors are widely used for RF power 
amplifiers for wireless applications because of their 
excellent electrical parameters such as gain, efficiency, 
linearity, reliability and low cost. Key challenges at 
integration of LDMOS transistors into a highly scaled 
CMOS process with a thin gate oxide are good RF 
performance, high break down voltage and low 
on-resistance at acceptable device degradation. 

State of the art fully integrated, high performance power 
management devices require complementary high voltage 
transistors in the power amplifier output stage working at 
switching frequencies of several MHz. A sufficient RF 
performance is essential to meet the requirements for a 
pulse rising time in ns range. The integration of RF 
LDMOS transistors with high voltage capability enables 
dc/dc converter designs with high switching frequencies 
up to several 10 MHz. The advantages of a high switching 
frequency are significantly reduced values for the input 
and output capacitances and the output inductance at high 
conversion efficiency. The integration of the inductor into 
the package of the dc/dc converter, dramatically reduces 
pc-board real-estate, lowers cost, and increases system 
performance. 
The modular cost effective integration of complementary 
RF LDMOS transistors [1,2] and devices with high 
blocking voltage for 42 V Vdd operation into IHP’s 

industrial 0.25 µm CMOS/SiGe:C BiCMOS technology 
platform [3] addresses besides power management, also 
markets including RF power amplifiers, class D audio 
amplifiers, MEMs drivers, display drivers and automotive 
applications for the next generation 42 V automotive 
power net. A 0.25 µm base CMOS platform technology 
enables a cost effective modular integration of large 
memory blocks, essential for performance digital building 
blocks for SOC solutions. 
In [4] the integration of a 60 V PLDMOS into a CMOS 
technology (thick gate oxide, Vgs = 15 V, LOCOS 
isolation, 1 µm design rules) is described, which makes 
use of an epitaxially grown n-well and enables BVdss of 
60 V. The authors in [5] describe a 55 V PLDMOS 
integrated into a 0.18 µm CMOS platform, using a pocket 
implant to suppress leakage and device parameter roll off. 
High energy P implantation is used to isolate the devices 
from the p-substrate. 

II. TECHNOLOGY 
 

In this work we give an approach to integrate 
complementary high voltage LDMOS transistors into a 
qualified 0.25 µm SiGe:C BiCMOS technology 
(Figs. 1, 2) with a gate oxide thickness of 5 nm 
corresponding to a gate voltage of ±2.5 V. In Fig. 3 the 
scheme of the process flow is illustrated. The full process 
results from the optional integration of the SiGe:C HBT 
module, the low voltage RF-LDMOS module and the HV-
LDMOS module into a base 0.25 µm RF-CMOS flow. 
Any module integration must not change the CMOS 
device parameters in order to maintain the reuse of 
available design libraries. 
A deep low dose 6 MeV P implantation performed 
immediately after implantation of the standard CMOS 
wells forms the high voltage n-well for the PLDMOS. The 
implantation energy of 6 MeV was given as a fixed 
boundary condition for process integration. The standard 
p- and n-wells overlap the gate over a length of LIT, 


