


Bipolar and CMOS

ModuS
UeBC

Wafer Processing

A wide range of components make design
on the ModuS U6BC process easy:

I' NPN and PNP transistors with high
current gain

Super-beta NPN transistors

NMOS and PMOS transistors

Bipolar low-noise constant-current logic
Powerful CMOS logic

with structure sizes of 0.6 or 0.25um

I JFET transistors and constant current
diodes

N-type and P-type implanted resistors
MIM, junction and poly capacitors
Photo diodes and photo transistors

Hall sensor cells

High-voltage NPN and PNP for up to 80V

> Excellent performance of
both bipolar and MOS transistors
> High package density with
structure width down to 0.25um
> Minimum number of masks required
> Triple well process
> Many process options, including
high voltage and MIM capacitors
> Modern 200mm wafer line

ModuS U6BC is an enhancement of the well-established
PREMA ModuS U6 process.

In addition to high-performance bipolar transistors, it allov
also MOS transistors, more metal layers, and smaller
structure sizes down to 0.25um.

Only 11 mask layers for a full BICMOS process with two
metal layers, 2 additional masks for each extra metal laye
and production on a modern 200mm wafer line allow
competitive pricing and fast cycle times.

Thetriple well process allows to define the digital ground
independently of analog ground and substrate potential.

Metal layer of an autorouted logic block in 0.25um

I' Three metal layers allow easy routing

I Fast cycle times and low number of mask layers allow
a quick processing of prototypes and production wafer:

I' High integration density of up to 70,000 transistors/mm

I Ideal for analog and mixed-signal circuits

I For supply voltages from below 1V up to 80V



A New Vision
of BICMOS

High performance bipolar and MOS devices

combined with

only 11 mask layers for double metal BICMOS make

a big step towards Simplicity and Performance

Have a look at the ModuS U6BC device data on the following pages.

Bipolar > High current gain

N P N = In a wide current range

> Minimum VCEo = 20V for NPN

P N P and VCEo = 25V for PNP

transistors > High Early voltage

The excellent characteristics of the bipolar transistors
makes them the first choice for analog designs.

A high current gain over more than 6 orders of magnitude
in collector current provides a wide dynamic range.
Power transistors for currents in the order of 1A can be
designed.

Standard transistors allow easy designs for voltages up
approx. 20V, and if higher voltages are needed, special
high-voltage transistors for supply voltages up to 80V are
available.

Super-beta NPN transistors with a gain of typically 1000
complete the range of bipolar transistors.

Type  Package densities Gain B

N12  5000/mm? 80 Current gain of NPN and PNP
P12 3500/mm2 70 vs. Collector current

NPN output characteristics PNP output characteristics



MOS > N-channel and P-channel

for Vcc = 2V
El\l\ﬂgg T > ((‘:;teCIanth down to 0.25um

transistors

ModuS U6BC offers a symmetrical pair of MOS transistors
for analog and digital applications.

Gate oxide thickness is 5nm for cells in 0.25um and 15nm for
0.6um structures.

N-channel and P-channel transistors are suitable for supply
voltages of 2V and below.

Type KRransconductance parameter) VTh (threshold voltage)

NMOS 220 pA/Vv? 0.5V
PMOS 60 pA/Vv? -0.5v
Output characteristics of a CMOS pair Semi-logarithmic plot of NMOS
(W/L=20/0.6; \, =0/ 0.5/ 1.0 /1.5 /2.0V) and PMOS transfer characteristics
Digital Cell Library
Examples in 0.25um process
Cell Size Delay
Buffer 75 pm?2 220 ps
Inverter 60 um? 130 ps
And 90 um? 230 ps
Nand 75 pm?2 180 ps
Or 90 um? 250 ps
Nor 75 pm? 200 ps
2:1 Mux 150 pm? 270 ps
Xor 150 pm?2 270 ps
Flipflop 315 pm?2 320 ps
Layout of D-flipflop in 0.25um process Operating voltage: 1.8V
Clock frequency: up to 3 GHz
Transistors per mmz: 70,000
Flipflops per mmz2: 3000

Minimum routing tracks per cell: 7



Standard and Zener
Diodes

PN diodes

> PN diodes
> Zener diodes for 8V and 75V

max. reverse voltage 6V

currents up to approx. 1A

Zener diodes
HV zener diodes

Zener voltage typ. 8V
Zener voltage typ. 75V against substrate

Passive Devices

Resistors
Capacitors

P-type implanted resistor

N-type implanted resistor

Junction capacitor (at,v =0V)

MIM capacitor (metal-insulator-metal)
Poly capacitor

> |Implanted resistors

> Junction capacitors

> \oltage independent
MIM capacitors

VZ k /square

W k /square

0.23 fF/um?2
1 fF/pm?2

5 fF/um?2

Junction FETs

Current Diodes
in ModuS U6BC

JFETs

are available within the standard process:

I Pinch-off voltage typ. 0.8V

I High gate-substrate voltage of up to
80V allowed for high-voltage types

I Maximum gate-source and gate-drain
voltage 70V for high-voltage types

I Very low gate-drain current

I Currents from 10nA to 100pA

Temperature dependency of constant
current diodes, normalized at 27°C

> No extra mask layers
> Easy to use current
sources or sinks

JFET output characteristics

Constant current diodes
provide an easy and robust way to generate
constant currents within a circuit:
I' Very high output impedance from 1V on
I' Dynamically stable, no oscillations,
no parasitic coupling, other than with bias
current generation through current mirrors
I High voltages up to 80V possible
I Currents from 10nA to 100pA



Optical > Photodiodes for visible and

e N SO rS near infrared range

Diodes and Transistors > Phototransistors and
super-beta phototransistors

ModuS U6BC process allows two types of
ohotodiodes: > Low dark current_,
Type 1: maximum sensitivity at red/near infrared ~ excellent dynamic range

Type 2: maximum sensitivity at > No additional mask Iayers
visible wavelengths (yellow/orange) )
required

Photo diodes

Production of phototransistors is possible without the need for extra mask layers.

A sensitivity of typ. 17A/W at 890nm wavelength can be reached.

In addition, phototransistors with super-beta characteristics offer a sensitivity of 130A/W. |
differential stage, compensating the dark current, extreme levels of sensitivity even at ele\
temperatures can be achieved.

olar > Constant current, therefore
('JE low interference with sensitive
analog circuit blocks
Logic > Minimum suppl
pply voltage less
than 1V

With the ModuS U6BC process special logic gates in
the CCL technique (constant current logic) can be
produced. A vertical injector structure is used, thus
providing a high gate current gain at lowest currents.
Delay times can be adjusted by changing the injector
current, minimizing the power dissipation.

A simple ring oscillator can be designed as a current
controlled oscillator, with frequency adjustable by the
injector current.



MOS Based Analog

Cell Library

for ModuS U6BC

Size 1,480 pm?
Universal operational — V,, 2.2V
amplifier with PMOS OPA W 20 pA
input stage 5 Ao 48 dB

f, 329 MHz

Size 5,600 pm?

. . —+ Vi 22V

Fully dllfferentlal 3 OPA » 25 A
operational amplifier 1= A0 52 dB

f, 450 MHz

_ Size 2,000 pm?2

Operational —+ V,, 22V
transconductance OTA oo 20 pA
amplifier (OTA) — O 0.86 uUS

fos 600 kHz
Fully _dlﬁerentlal - 40,000 pim?
transimpedance — — vV 29V

e dd .

amplifier (TIA) » 20 pA
with variable n — r 1 MW
transimpedance :z: f o 100 kHz

Customer
Specific Designs

SICs

by PREMA

Why ASICs?

Smaller circuit board

Lower assembly costs

Easier stocking

Lower number of solder connections
Increased reliability

Additional functions without increasing
the complexity on the board
Protection from product piracy

More features at same cost

Why choose PREMA?

» Process and production cycle optimized for the
needs of ASICs

* Optimum integration of analog and digital circuit

parts, as well as Hall or photo sensors in one IC.

Powerful process that allows the integration of

high-voltage transistors, precision amplifiers,

highly stable voltage references, low-noise

amplifiers, but also comprehensive digital blocks

Short prototype cycle times

Flexible production flow

Design, production and test in one hand.

Package types

PREMA offers the whole range of SOIC and SSOP packages. In addition, se'2~ted
QFN, PLCC, SOT23 and DIL packages are available.

But also the delivery of tested and inked wafers or dice in wafflepack is a coirnmon
form.

Additional package types on request.



PREMA Semiconductor - the independent wafer and IC supplier:

!' Founded in 1970. Semiconductor division since 1977
!' more than 30 years of experience in IC design and wafer processing
!' Innovative bipolar and BiICMOS processes
!' Located in Mainz/Germany, only 30 minutes away from Frankfurt airport
' Activities:

# ASIC design, production and test

# Foundry service

# Standard ICs, ASSPs

! For more information on our ASIC activities\seprema.com PREMA is an 1ISO9001
certified company

All data contained are preliminary.

Disclaimer Information provided by PREMA is believed to be accurate and correct. However, no responsibility is assumed by PREMA for its
use, nor for any infringements of patents or other rights of third parties which may result from its use. PREMA reserves the right to change
circuitry and specifications at any time without notice.

PREMA Semiconductor GmbH Phone: +49-6131-5062-0
Robert-Bosch-Str. 6 Fax: +49-6131-5062-220
55129 Mainz Email: prema@prema.com
Germany Internet: www.prema.com
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