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lE' CCB(Computer Control Bus)_ gg:rim Bus Format

Overview

This Computer Control Bus (CCB) is abusformat that is designed to ensure that communication in a system configured
with a multiple number of ICsis achieved reliably and economically. It is designed for communication between ICsin
equipment and not for communication between products requiring long lines.

Preliminary

Features

The CCB isasingle master system, which obviates the need for complex arbitration processing. This reduces the hardware
load significantly, enabling the construction of extremely economical systems. Furthermore, many and varied groups of
devicesincluding tuners, electronic volumes, digital signal processors for audio application and display drivers are
provided to support a broad spectrum of needs. Using software or serial 1/O facilities, the CCB can easily interface with
many different kinds of controllers so that no special hardware is required.

« CCB is aregistered trademark of SANY O Electric Co., Ltd.
« CCB is SANY O Semiconductor's original bus format. All bus addresses are managed by SANY O
Semiconductor for this format.

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application” (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

W Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

www.semiconductor-sanyo.com/network
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CCB (Computer Control Bus)
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Configuration of Serial Data Communication

CCB format based communication between the controller and the peripheral 1Cs can be achieved in two ways:
unidirectional communication (one-way communication between the controller and peripheral 1Cs) or bidirectional
communication (two-way communication between the controller and peripheral ICs and two-way communication
between the peripheral ICs).

Unidirectional communication is configured with the three lines of the chip enable signal CE, synchronized clock signal
CL and input data signal DI, whereas bidirectional communication is configured with the four lines of the chip enable
signal CE, synchronized clock signal CL, input data signal DI and output data signal DO. In recent years, ICswith a
new means of bidirectional communication, consisting of the three lines of the chip enable signal CE, synchronized
clock signal CL and input/output data signal DI/DO, have a so being developed.

1. Unidirectional communication (one-way communication between the controller and peripheral 1Cs)
Configured with the three lines of the chip enable signal CE, synchronized clock signal CL and input data signal DI

Controller

DOUT
CL
CE

w - = w - = w - =
0oon0 SO 60D

(A) (B) ©)

2. Bidirectional communication (two-way communication between the controller and peripheral 1Cs)
<2-1> Configured with the four lines of the chip enable signal CE, synchronized clock signal CL, input data signal DI
and output data signal DO

Controller
Rpu
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DIN * ®

DOUT !
CL
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CCB (Computer Control Bus)

<2-2> Configured with the three lines of the chip enable signal CE, synchronized clock signal CL and input/output data
signal DI/DO (This means of bidirectional communication is new for the CCB, and ICs featuring this function
must be employed in order to use this communication method.)

Controller
R
(INT) s % pu
DOUT/DIN ® ®
CcL
CE

CE
CL

DI
DO
CE
CL
DI/DO
CE
CL

DI

GV (B ©

[Note] Rpu: Pull-up resistor
(INT): Input port for detecting data read request signal

Serial Data Communication Format

Under the CCB format, when datais to be sent from the controller to the peripheral I1Cs, it is sent by the following series
of operations. The controller transfers the CCB addresses BO to B3 and A0 to A3 while the chip enable signal CE islow.
After all the addresses have been transferred, the CE signal level is switched from low to high, and while thissignal is
high, the data D10 to DIn (input data) required by the peripheral ICsistransferred. The CE signal level isthen switched
from high to low. In addition, the CCB addresses and input data to be sent from the controller are imported into the
peripheral 1Cs by the rising edge of the CL signal.

On the other hand, when dataisto be received by the controller from the peripheral 1Cs, it is received by the following
series of operations. The controller transfers the CCB addresses BO to B3 and A0 to A3 while the chip enable signal CE
islow. After al the addresses have been transferred, the CE signal level is switched from low to high, and while this
signal is high, the data DOO to DOm (output data) is read from the periphera |Cs. CE signa level is then switched from
high to low. In addition, since the CCB addresses to be sent from the controller are imported into the peripheral 1Cs by
the rising edge of the CL signal, and the output datato be received by the controller is output from the peripheral ICsin
synchronization with the falling edge of the CL signal, the controller can import the output data DOO to DOm at the
rising edge of the CL signal.

Asabasic rule, the CCB addresses have a bit width of 8 hits, and the data has a bit width that isamultiple of 8 (8 x a
bit width where "a" is anatural number). However, there are 4-bit CCB address groups among the CCB address groups
S0, in this case, dummy data must be added to the CCB addresses BO to B3.

1. Unidirectional communication format (consisting of the 3 lines of CE, CL, and DI)

(1) When communication is stopped with CL at the low level

CE
toL «—x—itoH tcp tcs «stch
cL B R R
tdsk i< itdh
DI [ Bo)B1) B2 B3 A0 AL A2 A3 Do D1 DI2fDI3 DI4[DI5 D16 DI7f ~ YDIn2fDin-1f DIn |
‘% CCB address ‘ Input data
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CCB (Computer Control Bus)

(2) When communication is stopped with CL at the high level

CE
toL == toH tcp tcs «=itch
c Uy Uy e
tdsk—i<itdh
pi JBo) B1)B2) B3] A0 AL A2] A3 JpIofDILfpDi2) D3] D14 DIs D6 D7) YDIn-2[Din-1f DIn )
|<————— CcCB address ‘ Input data ‘
[Note]

tds: Data setup time

tdh: Data hold time

tcp: CE wait time

tcs: CE setup time

tch: CE hold time

toH: High level clock pulse width
toL: Low level clock pulse width

2. Bidirectiona communication format
<2-1> Bidirectional communication format (consisting of the 4 lines of CE, CL, DI, and DO)

(1) When communication is stopped with CL at the low level
@When the controller sends the data to the peripheral 1Cs (seria datainput)

CE
toL x=x—itoH tcp tcs <>tch
co UL L L _|_|_|_|_|_|_|_|_|_|_|_|_|_|_|__|_|_|_|_|_|_|_|_
tdsi><i tdh
DI X Bo B1 ) B2 [ B3 A0 )AL A2 A3 X pio_JoirYpizoizYoi4)pis o6 i) YDIn-2{DIn-1 Din
|<——— CCB address Intput data |
b0 | —

@When the controller receives the data from the peripheral |Cs (seria data output)

CE

toL k> toH tcp tcs £=tch
cL
tds &< itdh
pi {BoYBi B2 B3 A0 AL A2 A3]
|<——— cCB address ————>|
DO )(Doo)(Do1)(DozXDo3XDo4XD05)(D06XDo7X Joom-Y pom-{Dom [
Output data ‘

(2) When communication is stopped with CL at the high level
OWhen the controller sends the data to the peripheral 1Cs (seria datainput)

CE
tcs &=tch
cL J_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I__I_I_I_I_I_I_l—
tdsi<—tdh
pi JBoYBi) B2 B3J A0 A1) A2) A3 XDIOXDI1XDI2XDI3XDI4XDI5XDI6XDI7X YDin-2{DIn-1) Din
|«<——— CCB address Input data \
DO | [
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CCB (Computer Control Bus)
@When the controller receives the data from the peripheral 1Cs (serial data output)

CE
toL k=< toH tcp tcs & tch
cL .
tdsi > sitdh

DI {Bo)B1)YB2) B3 A0 AL A2) A3 X
|[«<——— CCB address ———————>|
DO XDOEXDO1XDOZXDO3XDO4XD05XD06XDO7XD08X Yoom{ pomY « Y
Output data \
*. don’t care

[Note] The output data DOO to DOm is shifted by 1 bit between © when communication is stopped with CL at the low
level and @ when communication is stopped with CL at the high level, so that use of the output data DOO is not
recommended. Furthermore, when using output data DOO, the status of the DO signal immediately after the CE
signal level has changed from low to high must be detected.

<2-2> Bidirectional communication format (consisting of the 3 lines of CE, CL, and DI/DO)
(This means of bidirectional communication is new for the CCB, and devices featuring this function must be
employed in order to use this communication method.)

(1) When communication is stopped with CL at the low level
OWhen the controller sends the data to the peripheral 1Cs (serial datainput)

CE
toL k=< toH tcp tcs gitch
CL ____| LTI
tds ksisitdh
ppo JBoYBrYB2YB3YA0 ALY A2) A3 XDIOX piLfpizpi3Y b4 pisy oI Di7) YDin-2{Din-1) DIn )
|<——— CCB address Input data \

®@When the controller receives the data from the peripheral 1Cs (serial data output)

CE
toL <> toH tcp tcs esitch
co [T LT _I_I_I_I_I_I_I_I_I_I_I_I_I_I_I__I_I_I_I_I_I_I_I_
tdsx—<—itdh
pipo JBo Y B1Y B2 B3 A0 AL A2) A3 XDOOXDOlXDOZXDOSXDO4XDOSXDOGXDO7X JDom-2}Dom-1{ DOm
|<——— CCB address Output data \

(2) When communication is stopped with CL at the high level
OWhen the controller sends the data to the peripheral 1Cs (serial datainput)

CE
tOL << toH tcp tcs gtch
c UL Uy T
tds @@tdh
pipo B0 JB1 B2 YB3 {A0 JAL A2 { A3 )( Yoio Yoi1 Joiz i3 {oi4 Jois Joie Joiz | Y{bin-2{Din-1) Din ¥
|«<——— CCB address Input data \

@When the controller receives the data from the peripheral ICs (serial data output)

CE
toL x—=%— toH tcp tcs «>itch
cL
tdsk—>x-itdh
py/po J BO [ B1) B2 B3 Y A0 [ Al [ A2 [ A3 XDOUXDO1)(DO2XDO3XDO4XD05XD06XD07XD08X Ypom-3f pom) * X
|<—— CCB address Output data \
*.don’t care

[Note] The output data DOO to DOm is shifted by 1 bit between © when communication is stopped with CL at the low
level and @ when communication is stopped with CL at the high level so that use of the output data DOOQ is not
recommended. Furthermore, when using output data DOO, the status of the DI/DO signal immediately after the
CE signal level has changed from low to high must be detected.

No0.3742-5/10



CCB (Computer Control Bus)

Concerning the Data Read Request Signal and Serial Data Communication

Also provided with the CCB format is afunction that passes the data read request signal along the output data signal
DO line and outputs it to the controller for cases in which data that has been processed by the peripheral ICsisto be
output to the controller, or where the peripheral 1Cs request that the serial data be sent from the controller, for instance.
In addition, when serial data communication is not performed between the controller and peripheral |Cs (when the chip
enable signal CE level islow), the dataread request signal is output by setting the output data signal DO to the low
level, and when the controller detects this data read request signal, it proceeds to read the data as shown below for the
peripheral ICs.

<1> Bidirectional communication format (consisting of the 4 lines of CE, CL, DI, and DO)

Controller
(INT) [y Rpu
DIN ® ¢
DOUT ¢ L L 4
CL
1 T T
8353 8353 8o5
A (B) ©
Data input to (A) Data input to (B) Data output  Data input to (A) Data input to (B) Data output
(Data processing start) (Data processing stop) from (A) (Data processing stop) (Data processing start) ~ from (B)
CE
DI I M [l Ll I [
DO
A A
Data read request signal from (A) Data read request signal from (B)

<2> Bidirectional communication format (consisting of the 3 lines of CE, CL, and DI/DO)
(This means of bidirectional communication is new for the CCB, and | Cs featuring this function must be employed

in order to use this communication method.)

Controller
Rpu
(INT) P
DOUT/DIN \ 4
CL
= T T T
w 4 5 O w -4 O w 4 =
O00BR 00 A7 oo0B
=
A ®) o ©
Data Data input to (B) Data Data . Data input to (B) Data
communication (Data processing communication communication (Data processing communication
start command Data input 1o (A stop) Data start command start command i start Data start command
transfer Si ? input to (A) communication transfer transfer Data input to (A) communication transfer
(Slala processing end command Data output (Data processing end command Data output
art) transfer from (A) stop) transfer from (B)
CE
f’ i
oo f¢f ] Il | |
Data read request signal from (A) Data read request signal from (B)

[Note] When seria data communication is to be performed, the data communication start command must be transferred.
When the data read request signal (DO = low) is to be detected, the data communication end command must be
transferred. For further details on the data communication start and end commands, refer to the individual
specification document of each device.
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CCB (Computer Control Bus)

Concerning the Interface Pins Connected to the Controller

The chip enable signal input pin CE, synchronized clock signal input pin CL and input data signal input pin DI of the
peripheral ICs are input pins that are configured using schmitt circuits, among others. The output data signal output pin
DO isan output pin that is configured with an open-drain N-channel transistor, for instance, and a pull-up resistor is
required. The electrical characteristics of these pins are as shown below. (For further details on the electrical
characteristics of these pins, refer to the individual catalog and delivery specification documents of each device.)

<1> Equivalent circuits of CE, CL, DI and DO pins <2> Equivalent circuits of CE, CL, and DI/DO pins

e b

cL [}

DI/IDO [

%
177

PYTY

po [
?I—<

1. Example of electrical characteristics of CE, CL and DI input pins

[Example 1] VN =-0.3t0 +4.2V or V|N =-0.3t0 +6.5V
In this example, the IC can apply avoltage to the CE, CL and DI pinsregardless of supply voltage Vpp.
Even when no power is supplied to the I C, voltages can be applied to the CE, CL and DI pins.
However, careis required since the maximum voltage that can be applied differs from one IC to another.
If the specifications give VN = -0.3to +4.2V, for instance, a 3.3V voltage can be applied regardless of
supply voltage V pp, but a5V voltage cannot be applied. (If the specifications give VN = -0.3to +6.5V,
a5V voltage can be applied regardless of supply voltage Vpp.)

[Example 2] V|N =-0.3to +6.5V (provided that supply voltage Vpp = 3.0to 3.6V)
In this example, when a 3.0 to 3.6V voltage is supplied to supply voltage Vpp, a voltage can be applied to
the CE, CL and DI pins regardless of the supply voltage Vpp. In other words, if a3.0to 3.6V voltage is
being supplied to supply voltage Vpp of the IC, it is possible to apply a 3.3V or 5V voltage to the CE, CL
and DI pins.

[Example 3] V|N =-0.3to Vpp +0.3V
In this example, the IC cannot apply a voltage in excess of supply voltage Vpp to the CE, CL and DI pins,
and a voltage equivalent to supply voltage Vpp or less can be supplied to these pins while power is being
supplied to the IC. If no power is supplied to the device, supply voltage Vpp is normaly the sameasVss
(GND) so that the CE, CL and DI pins must have the same potential asVss (GND).

2. Example of electrical characteristics of DO output pin

[Example 1] VoyUT =-0.3t0 +4.2V or VoyT =-0.3t0 +6.5V
In this example, the IC can apply a pull-up voltage to the DO pin regardiess of supply voltage Vpp. Even
when no power is being supplied to the IC, a pull-up voltage can be applied to the DO pin.
However, careis required since the maximum pull-up voltage that can be applied differs from one IC to
another.
If the specifications give VoyT = -0.3 to +4.2V, for instance, a 3.3V pull-up voltage can be applied
regardless of supply voltage Vpp, but a5V voltage cannot be applied. (If the specifications give VoUT =
—0.3to +6.5V, a5V pull-up voltage can be applied regardless of supply voltage Vpp.)

[Example 2] VoyT =-0.3to Vpp +0.3V
In this example, the IC cannot apply a pull-up voltage in excess of supply voltage Vpp to the DO pin, and
apull-up voltage equivalent to supply voltage Vpp or less can be applied to this pin while power is being
supplied to the IC. If no power is supplied to the IC, the pull-up voltage of the DO pin must be set to off or
steps must be taken to isolate the DO pin from the pull-up power supply, for instance.
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CCB (Computer Control Bus)

CCB Address Group

1. 8-bit address group

CCB address
- Binary display vsE Hex display Device name (IC name)
BO Bl B2 B3 A0 Al A2 A3
0 0 0 0 0 0 0 0 00 Used for data communication start and end commands
0 0 0 0 1 0 0 0 10
1 0 0 0 1 0 0 0 11
2 2 2
1 1 1 1 1 0 0 0 1F
0 0 0 0 0 1 0 0 20
1 0 0 0 0 1 0 0 21
2 l 2
0 0 0 1 0 1 0 0 28 LV23xxx series, LV25xxx series (Tuner)
1 0 0 1 0 1 0 29 LV23xxx series, LV25xxx series (Tuner)
0 1 0 1 0 1 0 2A LV23xxx series, LV25xxx series (Tuner)
{ 1 {
1 1 1 1 0 1 0 0 2F
0 0 0 0 1 1 0 0 30
1 0 0 0 1 1 0 0 31
{ 1 {
1 1 1 1 1 1 0 0 3F
0 0 0 0 0 0 1 0 40 LC758xx series (LCD display driver)
1 0 0 0 0 0 1 0 41 LC758xx series (LCD display driver)
0 1 0 0 0 0 1 0 42 LC758xx series (LCD display driver)
1 1 0 0 0 0 1 0 43 LC758xx series (LCD display driver)
2 l 2
1 1 1 1 0 0 1 0 4F LC758xx series (LCD display driver)
0 0 0 0 1 0 1 0 50
1 0 0 0 1 0 1 0 51
{ 1 {
1 1 1 1 1 0 1 0 5F
0 0 0 0 0 1 1 0 60
1 0 0 0 0 1 1 0 61
0 1 0 0 0 1 1 0 62 LC75700 (Key scan IC)
1 1 0 0 0 1 1 0 63 LC75700 (Key scan IC)
2 l 2
0 1 0 1 0 1 1 0 6A LC72720, LC72722 (RDS)
1 1 0 1 0 1 1 0 6B LC72720, LC72722 (RDS)
0 0 1 1 0 1 1 0 6C LC72720, LC72722 (RDS)
{ 1 {
1 1 1 1 0 1 1 0 6F
0 0 1 1 1 70
1 0 0 1 1 1 0 71
{ 1 {
1 1 1 1 1 1 1 0 7F
0 0 0 0 0 0 0 1 80
1 0 0 0 0 0 0 1 81 LC754x series (Electronic volume)
0 1 0 0 0 0 0 1 82 LC753x series (Electronic volume)
{ 1 {

Continued on next page.
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CCB (Computer Control Bus)

Continued from next page

CCB address

. Binary display . Hex display Device name (IC name)
BO Bl B2 B3 A0 Al A2 A3
0 1 1 1 0 0 0 1 8E LC757xx series (VFD display driver)
1 1 1 1 0 0 0 1 8F LC757xx series (VFD display driver)
0 0 0 0 1 0 0 1 90
1 0 0 0 1 0 0 1 91
2 \’ 2
1 1 1 1 1 0 0 1 9F
0 0 0 0 0 1 0 1 AO
1 0 0 0 0 1 0 1 Al
0 1 0 0 0 1 0 1 A2 LC758xx series (LCD display driver)
2 \’ 2
1 1 1 1 0 1 0 1 AF
0 0 0 0 1 1 0 1 BO
1 0 0 0 1 1 0 1 Bl
2 \’ 2
1 1 1 1 1 1 0 1 BF
0 0 0 0 0 0 1 1 Co
1 0 0 0 0 0 1 1 C1
2 2 2
1 1 1 1 0 0 1 1 CF
0 0 0 0 1 0 1 1 DO
1 0 0 0 1 0 1 1 D1 LC7501x series,LC7502x series (Audio DSP)
0 1 0 0 1 0 1 1 D2 LC7501x series,LC7502x series (Audio DSP)
2 2 2
1 1 1 0 1 0 1 1 D7 LC7505x series (Lip-sync surround)
0 0 0 1 1 0 1 1 D8 LC7505x series (Lip-sync surround)
2 l 2
1 1 1 1 1 0 1 1 DF
0 0 0 0 0 1 1 1 EO
1 0 0 0 0 1 1 1 E1l
{ 1 {
0 0 0 1 0 1 1 1 E8 LC8905x series (DIR/DIT)
1 0 0 1 0 1 1 1 E9 LC8905x series (DIR/DIT)
0 1 0 1 0 1 1 1 EA LC8905x series (DIR/DIT)
1 1 0 1 0 1 1 1 EB LC8905x series (DIR/DIT)
0 0 1 1 0 1 1 1 EC LC8905x series (DIR/DIT)
1 0 1 1 0 1 1 1 ED LC8905x series (DIR/DIT)
2 2 2
1 1 1 1 0 1 1 1 EF
0 0 0 0 1 1 1 1 FO
1 0 0 0 1 1 1 1 F1
2 l 2
0 1 0 1 1 1 1 1 FA LC7270x series (FMSS)
1 1 0 1 1 1 1 1 FB LC7270x series (FMSS)
0 0 1 1 1 1 1 1 FC LC7270x series (FMSS)
1 0 1 1 1 1 1 1 FD LC7270x series (FMSS)
2 l 2
1 1 | 1 | 1 | 1 | 1 | 1 1 FF
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CCB (Computer Control Bus)

2. 4-bit address group

CCB address
Binary display Device name (IC name)
LSB MSB Hex display
BO Bl B2 B3 A0 Al A2 A3
X X X X 1 0 0 0 1
X X X X 0 1 0 0 2
X X X X 1 1 0 0 3
X X X X 0 0 1 0 4 LC7573F (VFD display driver)
X X X X 1 0 1 0 5 LC7574F (VFD display driver)
2 \’ 2
X X X X 0 1 0 1 A LC78211 (Function switch)
X X X X 1 1 0 1 B LC78211 (Function switch)
X X X X 0 0 1 1 C LC78212 (Function switch)
X X X X 1 0 1 1 D LC78212 (Function switch)
X X X X 0 1 1 1 E LC78213 (Function switch)
X X X X 1 1 1 1 F LC78213 (Function switch)

[Note] For serial data communication in 8-bit units, dummy data must be added to CCB addresses BO to B3.
For serial data communication in 4-bit units, the datain CCB addresses B0 to B3 need not be transferred, but if
ICsin the 8-bit address group and I Cs in the 4-bit address group are to be connected on the same busline,
dummy data must be added to CCB addresses BO to B3.

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

H Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

B Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellectual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of October, 2008. Specifications and information herein are subject
to change without notice.
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