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Strong innovation track record dating 50+ years 
Focused investment of about $650 million per year in R&D 

Nijmegen (NL) 

 

R&D key figures 

ÁApproximately 3,200 employees in R&D of 

which over 2,600 support our High-

Performance Mixed-Signal businesses 

ÁEngineering design teams in 23 locations 

Á~14,000 issued and pending patents 
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World class manufacturing capabilities  
Differentiated process technologies and competitive manufacturing 
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Hamburg (GER) 
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Touch/Proximity Switch 

 

DisplayPort Adaptors 

DisplayPort Muxes 

PCIe, USB 3.0 Muxes 

HDMI/DVI Level shifters 

USB 3.0 re-driver 

 

 

 

I2C-Bus Controllers 

I2C-Bus Buffers 

I2C-Bus Expanders 

I2C-Muxes and Switches 

GPIO Expander 

Temp. Sensor 

GTL Level Translators 

LED Blinkers for status/fun light 
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I2C-Bus Buffers, Muxes & Switches 

 
 

 

GPIO Expanders 

LED Blinkers and Controllers 

Temperature Sensors 

GTL Level Translators 

High Speed Buffers & Muxes 

 

DisplayPort Adaptors (VGA, LVDS) 

HDMI/DVI Level Shifters 

SerDes, UARTS, Memory Interfaces 

PCIe, USB 3.0 multiplexers 

USB 3.0 re-driver 

 

 

 

 

Real Time Clocks 

Display/Segment Drivers 

Chips for Watches 

Touch/Proximity Switches 

Interface Products Overview  

              High Speed Interface               System Management      Clocks, Watches & Graphic Drivers  

Focus Products for Notebook and Desktop Computing 

Focus on high-value, mixed-signal components 

to support motherboard and accessories for Notebooks and Desktops 
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Interface Products Core Competences  

High-Speed Design 

ÅGHz range IO, IC design, test 

and product engineering 
 
ÅGHz mixed-signal signal 

integrity expertise 
 
ÅGHz PCB design and 

application knowledge 
 
ÅCustom IC in DDR2 and Muxes 

ÅFast ramp-up on high-volume 

parts to satisfy customersô 

requirements 
 
ÅOwn fab and assembly sites 
 
ÅShort lead times and reliable 

supplier 
 
ÅContinuous improvements on 

costs and quality on high-

runner parts 

ÅTemperature Sensors, ADCs 
 
ÅCapacitive Proximity Sensors, 

LED drivers 
 
ÅHigh-Voltage flash drivers 
 
ÅCustom design for low speed 

interfaces like I2C Peripherals, 

SM bus, I2S, SPIé 

Ultra Low-Power Design 

ÅSub-threshold analog IC 

design (low power/low voltage) 
 
ÅUltra-low power (100nA) design 

for battery-powered clocks 
 
ÅLow-power design (uA to mA) 

for mobile and portable 

applications 

High-Voltage Design 

ÅHigh Voltage LED drivers, 

flash drivers, LCD drivers 

with 10V, 20V, 40V to 45V  

Designs 

 

 
 

App-Specific Design Customer Intimacy 

ÅClose customer engagement 

on product definition (std & 

custom) 
 
ÅApplication expertise for 

computing, mobile, gaming, 

automotive, smartcards and e-

meters 
 
ÅStrong relationship with top-

tier customers at all levels 

(management, marketing, 

engineering) 

Operational Excellence 
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Strategic Focus   

Application Strategic Direction for Growth 

High Speed 
Interface 

Focus:            Mobile  & Computing  
Solutions:      Enable processor/chipset adoption of High-speed serial connectivity  
Products:       Signal conditioning, adapters and analog switches 

System 
Management 

Focus:            Mobile, LED Controllers  & Computing  
Solutions:      Provide general-purpose building blocks for system management 
Products:       I2C and SMBus bus buffers, GPIO, switches, expanders, etc. 

Clocks Watches 
Graphic Drivers 

Focus:            e-Meter, Industrial, Smartcards, Identification, Automotive 
Solutions:      Ultra low power consumption (100nA), high precision (3-5ppm),  
                        extreme form factors (smartcards) or high quality standard(AEC-Q100)  
Products:       Ultra lower power RTC, aRTC, high segment LCD drivers 
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Interface Products for Personal Computing 

 Temperature  

Sensors 

PC  

Core  

Chipset 

I2C 

Bus GPIOs 

IO Expander 

Bus Buffers 

Level Translator 

BL IP 

Products 

LM75B/SE95 

SA56004 

SE97B(SO-DIMM) 

NE1617A 

PCA9574/75 

PCA9535C 

PCA9534-39 

PCA9554-57 

PCA6416A 

PCA9306, PCA9507 

PCA9509, NVT200x 

PCA95xx 

PCA96xx 

Click part number to jump 

to slide set! 

Click         to Return 

PCF8883, PCF8885 

 

 

 

 

Capacitive  

Sensor 

EEPROM/ 

DIP switch 

 PCA24S08A 

DisplayPort- 

HDMI / DVI 

Level Shifters 

HDMI DVI 

PTN3360A/B 

PTN3361B 

PTN3360D 

PTN3380B 

PTN3381B 

 

 

 

 

 

 

 

DisplayPort 

Adapters 

VGA 

High Bandwidth 

Multiplexers 

PCI Express 

Embedded 

DisplayPort 

LVDS 

PTN3392 

 

 

 

 

CBTL06121 

CBTL06122 

CBTL06DP211 

CBTL06DP212 

CBTL04DP211 

CBTL04DP212 

CBTL03SB212 

CBTL12131 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PCA8550 

PCA95xx 

Discrete 

Graphics 

Switchable  

Graphics 

Integrated 

Graphics 

 

CBTU04082 

CBTU04083 

CBTL04082 

CBTL04083 

CBTL02042 

CBTL02043 

CBTL01023 VGA 

DisplayPort 

Demo Board &  

Support 

LVDS 
PTN3460 

 

 

 

 

USB 3.0  

Re-driver 

PTN36241B 
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GPIO I/O Expander Value Proposition 

2-wire 
GPIO 

GPIO 

Keypad Control 

Zoom-in view 

 

Why used? 
 
Å Easily adds I/O via I2C-bus for input, output or to 

control LED 
 

Where used? 
 
Å Allows ñFeature Expansionò by expanding I/O port 

instead of new µC 
 
Å Allows seamless migration to newer µC with the 

flexibility of keeping the same peripherals 
 
Å Eliminates costly congested PCB since a trace or 

wire is not needed for each signal 

Why NXP GPIOs? 
 
Å Largest selection of 4, 8, 16 and 40-bit GPIO in 

Quasi-bidirectional and Push-pull outputs with 

Interrupt and/or reset in a wide range of packages 
 
Å Invented the I2C-bus, very proficient designers with 

bullet proof designs 

Microcontroller 



I/O Expanders with Flexible Output Structures 
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Quasi-Output Structure: 

- Strong PMOS transistor is turned on only during the LH transition and turned off during static drive 

- Weak pull-up current source (100ɛA) at the output 

- Used in low-power applications where the 100-ɛA drive is sufficient to bias the inputs of CMOS devices 

- May be reconfigured as an input or output without the need of a port configuration register 
 

 

 

 

 

 

Totem-Pole Output Structure: 

- Upper PMOS transistor is turned on during LH transition and static high drive.  Up to 10mA (or 25mA) of high drive 

- Some devices have weak pull-up resistors at the output 

- Used in applications requiring high drive for heavy loads 

- Extra command byte needed to switch an I/O pin between input and output 

# of 

Outputs
Interrupt Reset

Interrupt 

& Reset

2Kbit 

EEPROM

Interrupt and 

2Kbit EEPROM

8 PCF8574/74A, PCA8574/74A, PCA9674/74A PCA9670 PCA9672 PCA9500/58 PCA9501

16 PCF8575/75C, PCA9675 PCA9671 PCA9673 - -

# of Outputs None Reset Interrupt Interrupt and Reset

4 PCA9536 PCA9537

8 PCA9557 PCA9534/54/54A PCA9538, PCA9502, PCA9574

16 - - PCA9535/35C/55 PCA9539/39R, PCA9575

40 - - PCA9505/06, PCA9698



PCA9557/PCA9555 Application Diagram 
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V PCA9557/PCA9555 used in notebook and desktop designs to 

expand ports on micro-controller. Typical application is to read 

board ID/fab ID, temp. input and drive status LEDs 

PCA9557/PCA9555

8/16 Bit I2C/SMBus 

I/O Port 

Board ID

Status LEDs

Thermal Strap

Micro-

Controller on 

Desktop/

Notebook

I
2
C

Fab ID
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PCA9574/5 8/16-channel Level Translating GPIO 
 

Features 

8/16 Inputs/Outputs 

ïTrue Bi-directional Style I/O 

ïPush-Pull Outputs/Open Drain 

ïBus Keeper Feature for Inputs 

ïProgrammable Pull-up/Pull-down 

Input voltage range: 1.1V to 3.6V 

I/O voltage range = 1.1V to 3.6V 

ï1.1V, 1.5V, 1.8V, 2.5V, 3.3V±10% 

Four-Slave Addresses using 2 Address 

Pins 

Bit mask-able input interrupts 

Hardware/Software Reset 

Low Standby Current <1uA 

-40ºC to +85ºC Temp Range 

16-bit: TSSOP-24/28, HVQFN-24 

packages 

8-bit: TSSOP-16, HVQFN-16 packages 

 

In Production 

 

Applications 

Voltage level shifting in Motherboards 

LED Control 

 

AN10441 ï Level Shifting 

techniques in I2C-bus design 



14 

PCA9539: 16-bit low power GPIO w/reset 

 PCA9539R ï the /RESET pin will only reset 

the I2C-bus interface and not the whole 

device, allowing any chips being controlled 

by the outputs to continued to be controlled 

even while the I2C-bus interface is reset 

APPLICATIONS 

Add additional GPIO Ports for input or output 

to monitor and command signal generation. 

Keypad and switch control 

ACPI power switch 

LED & Fan control 

FEATURES 

Identical to PCA9535 except /RESET 

operation to reset device state machine 

I2C two-wire clip-on feature offers design 

flexibility 

Push Pull outputs can source up to 10 mA 

and sink up to 25 mA 

2.3V to 5.5V Supply Voltage 

Active Low Open-Drain Interrupt Output when 

input state changes 

3-Programmable I2C Address up to 8 devices 

PCA9539R  

 

only 

In Production 
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PCA6416A  
Low-voltage, 16-bit I2C-bus and SMBus I/O expander with interrupt 

output, reset, and configuration registers 

Features 

Å Operating Power-Supply Voltage Range of 1.65 V to 5.5 V 

Å Low Standby Current Consumption of 3 uA Maximum 

Å Allows Bidirectional Voltage-Level Translation and GPIO 

Expansion Between 1.8, 2.5, 3.3 or 5 V SCL/SDA and 1.8, 2.5, 

3.3, or 5 V Totem Pole configured I/O Port 

Å Schmitt-Trigger Hysteresis 

 

Å Fast Mode I2C Bus Operation 

Å Reset Input & Interrupt Output 

Å High current Drive for Directly Driving LEDs 

Å Input/Output Configuration Register 

Å Polarity Inversion Register 

Å Internal Power-On Reset 

Å Power-Up With All Channels Configured as Inputs 

Å No Glitch On Power-Up 

Å Package ï 24 pin TSSOP, HWQFN and CSP 

Å Latch-Up Performance Exceeds 100 mA per JESD 78, Class II 

Å ESD Protection Exceeds JESD 22 

 ï 2000-V Human-Body Model (A114-A) (higher if possible) 

 ï 200-V Machine Model (A115-A) 

 ï 1000-V Charged-Device Model (C101) 

Sampling 



Benefit of Lower VCC and Wider VCC Range 
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Lower VCC to 1.65V on GPIO supply eliminates the need for a voltage 

translator like the PCA9306 



NXP Bus Buffer Value Proposition 
Where used? 

Å On I2C-bus that is > 400 pF and/or requires 

voltage level translation 

Why used? 
 

Å If bus is greater than > 400 pF capacitance 

specification. 

Å Voltage level translation is required along 

with buffering 

Å Long distance transmission 

Why NXP Bus Buffers? 
 

Å Largest selection of static level offset, high 

drive and hot swap bus buffers in a wide 

range of packages 
 
Å Invented the I2C-bus, very proficient 

designers with bullet proof designs 
 
Å Continuous innovation with rise time 

accelerator and differential I2C-bus for long 

distance/noisy environments. 
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SCL SCL 

SDA SDA 

Enable 

400 pF 

400 pF 

Repeater 
(Static Offset) 

Hot-Swap 

Extender 
(Long Cable Driver) 



Å 10x longer bus 
 
Å 4000pF load or 50m cable 
 
Å  Seamless interface with 

   opto-coupler 
 
Å  Power supply ranges  

   from 3.3 V to 18 V 
 
Å  PCA9511+P82B71 for  

   Advanced TCA 

18 

I2C Bus Buffers ï Functional classification 

Å Dynamic offset preventing 

  bus lockup 
 
Å Detect bus IDLE/STOP  
 
Å Boost rise time < 300 ns  

  with accelerator 
 
Å Support 3.3 V to 5 V  

  level shift (PCA9512A) 
 
Å Low power (100nA) when  

  disable 
 
Å Isolate bus capacitance 

Å Static level offset  

  preventing bus lockup 
 
Å Support level shift from  

  0.9 V to 5.5 V for low  

  voltage slave (PCA9517)  

  or master (PCA9509/19) 
 
Å Isolate bus capacitance  

  and noise 
 
Å 2x longer bus (PCA9517  

  a-side and PCA9509 b- 

  side 

Repeaters and Hubs 
(Static Offset) 

Hot-Swap 

Dynamic Offset 
Extender 

(Long Cable Driver) 

STB TV 

B

OX 

B

OX 

Hubs and Repeaters ï Widely used in Notebook 

and Desktop Applications 



Bus Buffer / Level Shifter Family 
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Bus Buffer / Level Shifter Family 

Repeaters Hot-Swap Buffers 

PCA9516A (5-Ch) 
Hub 

PCA9518A 
5-Channel Hub Expander 

PCA9507/09/17A/27 
Active Level Shifter 

PCA9512A/12B 
Active Level Shifter 

PCA9519 (Quad) 
Active Level Shifter 

PCA9646 
30-mA Drive; 1:4-Channel 

P82B96 
Opto-Isolation 

PCA9600/9601 
1-MHz Speed 

PCA9511A 
0.6-V Threshold 

PCA9513A 
92-mA Current Source 

PCA9510A 
No Accelerator 

PCA9514A 
0.8-V Threshold 

PCA9515/15A 
Repeater 

Extenders (Long Cable) 
(Long Cable Drivers) 

Passive Level Shifter 
(No Isolation) 

PCA9306 

P82B715 
No Static Offset 

PCA9616 [1] 

3-CH Differential Driver 

GTL2002/03/10/00 

NVT20xx 

PCA9614 [1] 

2-CH Differential Driver 

[1] Devices in development 

SO 

SO 

SO 

NO 

SO 

SO 

SO 

SO 

SO 

SO 

AM IO 

IO 

IO 

IO 

IO 

PCA9508 
Active Level Shifter 

SO 

PCA9525 
3-mA Drive 

NO 

PCA9605 
30-mA Drive 

NO 

NO 

SO 

AM 

IO 

= Static Offset 

= No Offset 

= Amplifier 

= Incremental Offset 



Types of I2C-Bus Buffers 
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Characteristics: 
ÅA dynamic third logic level 

is introduced by adding an 

incremental offset voltage 

to the input 

ÅEither bus will be driven 

(down), by a voltage 

follower, to a level 100mV 

higher than the voltage 

level of the other bus 

Characteristics: 
ÅBuffer automatically 

changes direction in 

response to the applied 

drive signal 

ÅFor use on SDA line ONLY 

ÅBuffer output has ñno 

offsetò and pulls its output 

down very close to 0V 

Characteristics: 
ÅA fixed third logic level is 

introduced on the special 

I/O side 

ÅThe third logic level is 

higher (static offset) than 

0.4V, but low enough to 

still be a low to the other 

devices on the bus 

No Offset Incremental Offset Static Offset 

Characteristics: 
ÅThe bus current is 

amplified, but in only one 

signal direction 

ÅCurrent gain enables a 3-

mA driver on the input 

side to drive a bus with 30-

mA pull-up on the other 

side 

Amplifier 



Capacitive Isolation Level-Shifter Value Proposition 
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Why used? 
Å Voltage level shifting between host processorôs I2C-bus and peripheral 

devicesô when there is a mismatch of supply voltages 

Where used? 
Å Digital logic level translation between host processor and slave device where 

capacitive isolation is required 

Why NXP Level-Shifter? 
Å Largest selection of active and passive level shifters 

Å Continuous innovation with new NXP Voltage Translation family (NVT20xx) in 

widths of 1, 2, 3, 4, 6, 8 and 10 bits 

 
Device Description 

Normal 

I/O 

Static Level 

Offset I/O 

Accelerator 
Idle Stop Detect 

for Hotswap 
Interrupt 

ESD 

(HBM) 

PCA9507 2.7V-to-5.5V Level Shifter A Side B Side ×  (A-Side) 5KV 

PCA9508 
0.9V-to-5.5V Level Shifter with 

Offset Free Hot-Swap 
A Side B Side ×  6KV 

PCA9509 1.0V-to-5.5V Level Shifter B Side A Side 2KV 

PCA9515A 3.3V / 5.0V I2C-Bus Repeater A & B Sides 2KV 

PCA9516A 5-Channel I2C Bus Hub A & B Sides 2KV 

PCA9517A 0.9V-to-5.5V Level Shifter A Side B Side 5KV 

PCA9518A 5-Channel I2C Bus Hub Expander A & B Sides 2KV 

PCA9519 1.1V-to-5.5V Quad Level Shifter B Side A Side 2KV 

PCA9527 3.0V-to-5.5V Level Shifter A Side B Side ×  (A-Side) ×  8KV 



PCA9509:  0.95V-to-3.3V/5V Level Shifting Buffer 

Features 

Bidirectional level shift between 0.95V and 3.3V/5V 
without directional control pin 

Isolates noise and bus capacitance 

Support dual Vcc(A) and Vcc(B) 
ï Vcc(A) ranges from 0.95V to Vcc(B)-1V 
ï Vcc(B) ranges from 3V to 5.5V 

Low static level offset (200mV) on A side 

No external pull-up required on A side due to internal 
current source 

MSOP8 and 1.6 x 1.6 ñGMò package 

ESD 
ï 2000 V HBM per JESD22-A114 
ï 200 V MM perJESD22-A115 
ï 1000 V CDM per JESD22-C101 
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P
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S
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s
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a
b
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B-Side Normal I2C 

Levels (SMBus/5V) 

A-Side Static Offset 

Low Voltage 

Ideal for 1.0 V ±  5% master controlling 3.3V/5V 

slave or vice-versa 
 

In Production 



PCA9509 Application on motherboard 

PCA9509DPx_AuxP

DPx_AuxN

Processor Portx

Aux CH(p)

Aux CH(n)

CAD

EN

V For Dual-mode DP, DDC data is sent over the Aux when TMDS data is sent out. In this 

mode, level shifting is required on the DDC channel. To ensure that the output signal 

has full strength to drive a long cable, isolation should be provided. Hence, NXP 

PCA9509 is an ideal fit for this application. It is level translating isolation buffer that is 

enabled with the help of Cable Adapter Detect pin. In DP mode, PCA9509 is 

bypassed.  

DisplayPort to DisplayPort Connector on a Notebook or Desktop platform 

23 
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PCA9509A ï 0.85 V to 3.3/5 V translator 

Bidirectional Voltage translation between 

0.85 V ï 1.5V and 3.0 ï 5.5 V without 

directional pin 

Isolate bus capacitance 

ENABLE signal threshold controlled from 

0.85 V side but is 5 V tolerant 

Ideal for 0.85 V master controlling 3.3/5 

V slave or vice-versa 

No external pull-up required on the A-

port due to internal current source. No 

additional components required. 

Much lower current consumption than 

PCA9509 

MSOP8 and XSON8 package 

B Side 

Normal I2C Levels 

SMBus/5V 

A Side 

Static Offset 

Low Voltage Side 

P
ro

c
e

s
s
o

r 

S
M

B
u
s
 / C

a
b
le

 

VCC(A) range 0.85V to 1.5V 

VCC(B) range 3.0 to 5.5V 

Sampling  



PCA9509 ï Comparison & Application 

PCA9509 PCA9509A 

A-Port - lowest voltage 0.95V with 

limitations 

0.85V 

A-Port - current Source Yes ï 1 mA Yes ï 270 uA 

Operating current < 6.1 mA < 1.9 mA 

Standby current EN = low < 2 mA < 22 uA max 

SO8 ñDò Yes No 

MSOP8 ñDPò Yes Yes 

XQFN ñGMò Yes Yes 

The PCA9509 current mirrors donôt shut down when the device is disabled allowing instant turn on but at cost of the 

higher standby current. The PCA9509A current mirrors are turned off when disabled for lowest stand by power 

consumption but sufficient delay (10 uS) after enable is needed before resuming operation. 

Operating currents doesnôt include the current consumed by the external pull ups on B-Port. 

Use Recommendations - The PCA9509A would be the recommend device for all applications. The PCA9509 should be 

used if instant on from disable is required only if the processer is operating > 1.0V and standby current is not a concern. 

25 
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I2C Bus Hub and Repeater Application 

Repeater  PCA9515A 
 
ÅLock up free operation 

Å0-400 clock frequency 

ÅAccommodates stand and fast I2C 

devices and multiple masters 

 

Hub PCA9516A 
 
Å5 channel, bi-directional buffer 

ÅPowered-off high impedance  

I2C pins 

Å5.5V tolerant  I2C and enable pins 

ÅAccommodates stand and fast I2C 

devices and multiple masters 

 

Level Translate Repeater PCA9517A 
 

Level Translate Repeater PCA9509 

 

PCA9517A SLAVE 

0.9 V to 5.5 V  

3.3 V to 5.5 V  

3.3 V to 5.5 V  

MASTER 
PCA9509 SLAVE 

3.3 V to 5.5 V  

3.3 V to 5.5 V  

1.1 V to 2.3 V  

6 mA drivers 

In Production 
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PCA9517A ï High ESD I2C Bus Buffer & Level shifter  

Features: 

I2C bidirectional buffer 

Dual supply rails 

ï Voltage translation 

Signal buffer (isolates processor from 

slave) 

5 kV ESD HBM  

In Production 

  

 

 

 

 

PCA9517A 
 

Processor 

 

          

 

          

          

 

SCL 

SDA 

SCL 

SDA 

VDDR3=3.3 V 

R = 4.7 kW 

VCPU (down to 0.9V) 

DDR3  

DIMMs/I2C  

Modules 

R = 240 W 

SCLB 

SDAB 
SCLA 

SDAA 

I2C LEVEL SHIFTER 

Benefits: 

Easy voltage translation 

between processor and 

slave  

Offset voltage is on B-side 

rather than A-side (lower 

voltage side) 
 



PCA9518A application on Notebook 

platforms 

PCA9518A

I
2
C-Hub

3GIO (PCIe) 

Clock generator unit

I
2
C EEPROM

Chipset

DDR3 Temp. sensor

I
2
C

I
2
C

I
2
C

I
2
C

I
2
C

V PCA9518A used in notebook designs to interface CPU with 

EEPROM, Temp. sensor, control the clock generator unit and 

PCIe slot with I2C  

28 
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PCA9519 ï 4 channel 1.0 V to 3.3 V repeater 

Bidirectional Voltage translation 

between 1.0 V and 3.3 V without 

directional pin 

Enable signal controlled from 1.0 V or 

3.3 V side 

Ideal for 1.0 V master controlling 3.3 V 

slave or vice-versa 

No external pull-up required on the 1.0 

V side due to internal current source. 

TSSOP20, HVQFN24 package 

Processor

 I2C Master 1

I2C Master 2

I2C Master 3

I2C Master 4

VCCA = 1.1 V

PCA9519

SCLA0

SDAA0

      ENABLE

SCLB0

SDAB0

VCCA VCCB

GND

VCCA = 3.3 V

10k W

10k W

0.01 mF

3.3 V I2C Slave 1

SCLB1

SDAB1

SCLB2

SDAB2

SCLB3

SDAB3

SCLA1

SDAA1

SCLA2

SDAA2

SCLA3

SDAA3

3.3 V I2C Slave 4

 3.3 V I2C Slave 3

3.3 V I2C Slave 2

No pull-up 

Vol = 0.2 V 

VIL = 0.15 V 

Standard I2C 

Signal Levels 

In Production 
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PCA9527 3-channel Voltage Translating Buffer for DDC & 

CEC 

ENB

ENB

DDC_DAT_OUT DDC_DAT_IN

CEC_OUT CEC_IN

EN

VCCB

GND

VCCB

100 k W

Dynamic 

Pull-up

ENB
DDC_CLK_OUT DDC_CLOCK IN

Dynamic 

Pull-up

PCA9527
VCCADual VCC for level translation: 

Å VCCA: 3.0 V to 3.6 V 
Å VCCB: 2.7 V to 5.5 V  

A-side features: 
Å Rise time accelerator turn-on at 1.5 V (DDC 

only) 
Å Support 20mA sink 
Å Drive over 20 meter cable 

B-side has static level offset  

I/O is high impedance when VCC or EN is off 

Packages: TSSOP10, HVSON10 

CEC_OUT CEC_IN

VCCA

EN

DDC_DAT_IN

DDC_CLOCK_INDDC_CLOCK_OUT

DDC_DAT_OUT

GND

VCCB

PCA9527

In Production 

Developed for HDMI DDC line and 

CEC line buffer/level translation 
 



Passive Voltage-Level Translators 
 

 

 

 

 

 

 

 

 

 

NVT means ñNXP Voltage Translatorò 

Lowest standby current (5 uA) 

Widest supply range (from 1V to 5V) 

Bi-directional without the need for a direction pin 

I2C and DDC compliant 

Lock-up free operation for isolation when EN=LOW 

For new designs, we recommend the NVT family, but NXP will continue to support GTL2000/02/03/10 and 

PCA9306 
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(1.35 x 1 x 0.5 mm with 

0.35mm pitch) 

#  CH New OLD Usage 

1 NVT2001 -- Clock 

2 
NVT2002 

PCA9306 
GTL2002 I2C, I2S, SMbus 

3 NVT2003 -- I2C, server 

4 NVT2004 -- SPI 

6 NVT2006 -- I2C + SPI 

8 NVT2008 GTL2003 Digital RGB 

10 NVT2010 GTL2010 Data Bus 

22 -- GTL2000 Address + Data 

1.2 V 

1.5 V 

1.8 V 

3.3 V 

2.5 V 

GND 

VREFA VREFB 

EN 

A1 

A2 

B1 

B2 

R
P

U
 

2
0

0
K

 

R
P

U
 

R
P

U
 

R
P

U
 

NVT2002 

I2C 

BUS MASTER 

SCL 

SDA 

SCL 

SDA 

I2C 

BUS DEVICE 

VCC 
VCC 

GND GND 

5V 

1V 

1 

2 

3 

4 5 

6 

7 

8 

0
.1

u
F

 

SOT1089 

extremely thin 

small outline 

package 

In Production 



NVT20XX Level Translator Family 
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Where used? 

ÅDigital Logic level translation 

Why used? 

Å Voltage level shifting in range of 1V and 5V 

Å Bi-directional without direction pin 

Why NXP NVT 20XX Level Shifter? 

ÅMore consistent device naming - NVT 

means ñNXP Voltage Translatorò 

Å NVT2001 ï 1-bit 

Å NVT2002 ï 2-bit  (alt source GTL2002) 

Å NVT2003 ï 3-bit 

ÅNVT2004 ï 4-bit 

ÅNVT2006 ï 6-bit 

Å NVT2008 ï 8-bit (alt source GTL2003) 

Å NVT2010 ï 10-bit (alt source GTL2010) 

 

Å Lower cost process in TSSOP and smaller 

package can be used as FET replacement 

Å Continuous innovation from NXP 

NVT2002 

NVT2002 

In Production 
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GTL20xx - Level Translators 

Voltage translation between any voltage from 1.0 V to 5.5 V  

Bi-directional without need for direction pin 

Reference voltage clamps the output voltage with low propagation delay 

Used for translation from 1.0 V or 1.5 V or 1.8 V I2C bus to 3.3 V SMBus and/or 5 V I2C bus  

BiCMOS process provides excellent ESD performance (PCA9306 is CMOS) 

Application Note AN10145 Bi-Directional Voltage Translators provides more information  

    on applications and implementation 

Device No. bits 

GTL2002 2 

GTL2003 8 

GTL2010 10 

GTL2000 22 

In Production 



Comparison of NXPôs I2C Level Shifters 
PCA9507: for I2C-bus extension (no an extra buffer on the other end) with RTA 

PCA9517A[2]: for standard I2C master to low voltage slave 

PCA9509A/09P[1]:  for low voltage master to standard I2C voltage slave  

PCA9306 / NVT2002: for simple translation without capacitance isolation 

FEATURES PCA9507 PCA9517A PCA9509 
PCA9509A 

PCA9509P 
PCA9306 NVT2002 

Rise Time Accelerator YES NO NO NO NO NO 

Idle/Stop Detect for Hot-

swap 
NO NO NO NO NO NO 

Noise/offset Isolation YES YES YES YES NO NO 

Capacitance Isolation YES YES YES YES NO NO 

Normal IO A-side A-side B-side B-side N/A N/A 

Static Offset B-side B-side A-side A-side N/A N/A 

A-side Voltage 3.0V to 5.5V 0.9V to 5.5V 1.0V to (VccB-1V) 0.85V to 1.5V 1.0V to 3.6V 1.0V to 3.6V 

B-side Voltage 2.3V to 5.5V 2.7V to 5.5V 3.0V to 5.5V 2.3V - 5.5V 1.8V to 5.5V 1.8V to 5.5V 

ESD HBM 5kV 5kV 2KV 2 kV 2kV 4kV 
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[1] PCA9509P same as PCA9509A except for deletion of current source on low voltage A Port 

[2] PCA9517A is the high ESD drop in replacement for PCA9517 

[3] PCA9512B has rise time accelerator and a 1V pre-charge on the backplane side 



GTL Value Proposition 
Where used? 
Å Signal voltage conversion between low voltage 

processor and LVTTL device 

Why Gunning Transceiver Logic (GTL)? 
Å Largest selection of GTL devices available 

Å Provide level transition between GTL I/O and 

LVTTL I/O 

Å Low voltage open drain  interface with externally 

supplied VREF threshold voltage with ± 0.05V VIL 

& VIL range and RTT sized to match trace 

impedance to minimize reflections. 

Why Dedicated GTL Processor to Chipset 

Interface? 
ÅWork with Intel on new device functionality that 

is required with their processors  

Å Integrated control logic using GTL and LVTTL 

input line levels 

Å Enable pin to disable signals 

Å Saves board space and component count 
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Chipset 

RTT 

VTT 

3.3 VLTTL 

1.5 V GTL 

Processor 

RTT < ZO(EFF) 

ZO = 50 Ohm 

1.0 V 

1.5 V 

0.5 V 

GND 

RTT > ZO(EFF) 

VREF 



GTL2005: 4 bit GTL to LVTTL Bus Transceiver 

Application 

Å Intel Server Architecture 

Features 

Å 4-bit LVTTL to GTL translation 

Å 3.3V VCC with 5 V tolerance 

Å ± 12 mA A-Port 

Å Medium Drive (40 mA) B-Port 

Å Supports Hot Insertion 

Å 175 MHz Operation 

Å 14 pin TSSOP package  

Similar Devices 

Å 2-bit GTL2012 

Å 4-bit GTL2014 - Alt source GTL2005 

Å 8-bit GTL2018 

Å 4-bit GTL2034 - GTL to GTL buffer 
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1.5 V 

GTL 
3.3 V 

LVTTL 

In Production 



GTL Active Translation Device Status 
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Device Function 

GTL2005 4-bit GTL to LVTTL 

GTL2006 13-bit Xeon translator 

GTL2007 12-bit Xeon translator with power good 

GTL2008 12-bit Xeon translator with power good & Hi Z outputs 

GTL2009 3-bit Xeon FSB comparator 

GTL2012 2-bit GTL to LVTTL 

GTL2014 4-bit GTL to LVTTL 

GTL2018 8-bit GTL to LVTTL 

GTL2034 4-bit GTL to GTL 

GTL2107 12-bit Xeon translator with power good & Hi Z outputs 

GTL1655 16-bit UBT 

In Production 



GTL2005 Application for JTAG 

GTL2005
JTAG Interface/

ConnectorProcessor

V Active Logic level translation is required between the processor 

and JTAG interface on Notebook and Desktop platforms.  

 

V GTL2005 is used for this application  
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3.3V interface to 

the JTAG  

1.1V interface 

to the 

processor 



Temperature Sensor Value Proposition 

Where used? 

ÅPower Supplies, Motherboards, DIMM 

modules 

Why used? 

ÅDetermine the temperature 
 
ÅSet window for Interrupt, alarm, fan 

control, shutdown, etc. 

Why NXP Thermal Sensor? 

ÅLarge selection of commonly used local 

sensor and local/remote sensor thermal 

sensors in a wide range of packages 
 
ÅInvented the I2C-bus, very proficient 

designers with bullet proof designs 
 
ÅContinuous innovation with new low price 

LM75B local sensor in small 2 x 3 mm 

package 
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local 

Remote 

Diode 

Sensor 

local 

wire 

Part # Accuracy SMBus Timeout 

LM75A / 75B ± 2 ęC A = No; B = Yes 

SE95 ± 1 ęC No 

SE98A ± 1 ęC Yes 

SE97B* ± 1 ęC Yes 

Part # 
Local Sensor 

Accuracy 

Remote Sensor 

Accuracy 

NE1617A ± 2 ęC ± 3 ęC 

NE1619** ± 3 ęC ± 5 ęC 

SA56004 ± 2 ęC ± 1 ęC 

Note: * With 2Kbit EEPROM; ** With voltage monitors 

http://images.google.com/imgres?imgurl=http://www.fairchildsemi.com/graphics/tssop8.gif&imgrefurl=http://www.fairchildsemi.com/products/discrete/packaging/tssop8.html&h=113&w=179&sz=9&tbnid=R7H958fzV8gJ:&tbnh=59&tbnw=93&start=10&prev=/images?q=TSSOP+8+package&hl=en&lr=&sa=N
http://images.google.com/imgres?imgurl=http://www.fairchildsemi.com/graphics/tssop8.gif&imgrefurl=http://www.fairchildsemi.com/products/discrete/packaging/tssop8.html&h=113&w=179&sz=9&tbnid=R7H958fzV8gJ:&tbnh=59&tbnw=93&start=10&prev=/images?q=TSSOP+8+package&hl=en&lr=&sa=N


I2C - Temperature and Voltage Sensors 
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LM75A/B 1 1 ± 2° C 0.125/11 2.8-5.5 1000 3.5 

NE1617A 1 1 1 ± 2° C ± 3° C 1.0/8 3.0-5.5 70 3 

NE1619 1 1 5 ± 3° C ± 5° C 1.0/8 2.8-5.5 500 100 

SA56004 1 1 1 1 ± 2° C ± 1° C 0.125/11 3.0-3.6 500 10 

SE95 1 1 ± 1° C 0.03125/13 2.8-5.5 1000 7.5 

SE97B 1 1 ± 1° C 0.125/11 3.0-3.6 250 15 

SE98 SE98A 1 1 ± 1° C 0.125/11 1.7-3.6 250 15 

Local Temperature Sensor 

local 

Local +  Remote Temperature Sensor 

Remote Diode Sensor 
local 

wire 

http://images.google.com/imgres?imgurl=http://www.fairchildsemi.com/graphics/tssop8.gif&imgrefurl=http://www.fairchildsemi.com/products/discrete/packaging/tssop8.html&h=113&w=179&sz=9&tbnid=R7H958fzV8gJ:&tbnh=59&tbnw=93&start=10&prev=/images?q=TSSOP+8+package&hl=en&lr=&sa=N
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DDR3 ï Where the SE97B will be used 

TS/SPD on DDR3 DIMM 

Å Mandatory on RDIMM and UDIMM-ECC used by 
Server and Workstations 
 

Å SO-DIMM notebooks, mostly thin and light models  
Å Not being used on UDIMM for desktop due to no 

heat constraint 

Reduced TS/SPD power supply in future 
 
Å DDR3 DIMM is 1.5V > 1.35V +/- 10% 

 
TIM (Thermal Interface Material Layer) 
Å Required on 4GB RDIMM or greater 
 
Å Not required on 1GB and 2 GB RDIMM 

 
Industry standard naming for packages 
Å DFN < 1 mm 
Å TDFN < 0.8 mm (NXP TP package) 
Å UDFN < 0.6 mm 

PCB 

DRAM DRAM DRAM DRAM 

TIMM 

TS/SPD 

 

SE97 

Heat Spreader 
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SE9X PSON8 ï 2 x 3 mm package 

When a heat spreader is 

placed on the module, the TIM 

(thermal interface material) will 

touch components that are 1.0 

mm tall. It is possible to work a 

recess into the heat spreader 

design.  

 

< 0.8 mm max height will be 

sufficient if there is at least a 

0.15 mm gap between the 

HS/TIM material and the 

TS/SPD combo device.  

PCB 

DRAM DRAM DRAM DRAM 

TIM 

TS 

Heat Spreader 
Aluminum 

Soft heat 

conducting 

material 

In Production 



SE97B Temp Sensor with Integrated SPD 

43 

FEATURES 

2nd generation Temp Sensor with integrated new JEDEC 

compliant SPD (2-kbit EEPROM) 

JEDEC Grade B accuracy 
ï ± 0.5 ° C/± 1 ° C (typ./max.)  +75 ° C to +95 ° C 

ï ± 1.0 ° C/± 2 ° C (typ./max.)  +40 ° C to +125 ° C 

ï ± 2.0 ° C/± 3 ° C (typ./max.)  -40 ° C to +125 ° C 

Temp sensor I2C address of 0011A2A1A0 and EEPROM I2C 

address of 1010A2A1A0 so master sees two different devices 

EEPROM is organized as a 256 x 8-bit with 10 years of data 

retention and 100,000 write/erase cycles 

Supports SMBus Time-out 25 ï 35 mS (typical is 30.5 mS) 

Support /EVENT pin deasserted during TS shutdown 

Supports permanent and reversible software write protect 

Supports  0 ï 16-byte write buffer 

TS and EEPROM operation range 3.0 to 3.6 V with Power 

Down Reset at 2.4V (up) and 2.0V (down) typical 

Maximum operating/shutdown current: 320 µA/10 µA max 

Operating temperature range from ï40 ° C to +125 ° C 

JEDEC compliant package from APB ï SE97BTP,547 
K 0.3 mm min vs 0.2 mm JEDEC 

Reduces possibility of solder bridging 

In Production 
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FEATURES 
Å  Pin-for-pin replacement for industry standard LM75 

and LM75A and offers improved 

Å  I2C-bus interface - 8 devices on the same bus 

Å  Power supply range from 2.8 V to 5.5 V 

Å  Temperatures range from -55 ° C to +125 ° C 

Å  Frequency range 20 Hz to 400 kHz with bus fault 

time-out to prevent hanging up the bus 

Å  11-bit ADC - temperature resolution of 0.125 ° C 

Å  Temperature accuracy of: 

Å ± 2 ° C from -25 ° C to +100 ° C 

Å ± 3 ° C from -55 ° C to +125 ° C 

Å  Programmable temperature threshold and 

hysteresis set points 

Å  Supply current of 1.0 mA in shutdown mode 

Å  Stand-alone operation as thermostat at power-up 

Å  ESD protection exceeds 4500 V HBM per JESD22-

A114, 450 V MM per JESD22-A115 and 2000 V 

CDM per JESD22-C101 

Å  Small 8-pin package types: SO8, TSSOP8 and 

XSON8U 

LM75B Digital temperature sensor and 

thermal watchdog 

 

http://www.standardics.nxp.com/products/i2cthermal/ 

In Production 

http://www.standardics.nxp.com/products/i2cthermal/
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FEATURES 

Å On-chip local and remote microprocessor thermal diodes or diode connected transistors temperature 
  sensing within ± 1 ° C 

Å Offset registers available for adjusting the remote temperature accuracy 

Å Programmable under/over temperature alarms: ALERT and T_CRIT 

Å SMBus 2.0 compatible interface, supports TIMEOUT and 100/400 kHz I2C interface 

Å 11-bit, 0.125 ° C resolution 

Å 8 different device addresses are available for server applications. The SA56004-ED/EDH with marking 
  code ARW is address compatible with the National LM86, the MAX6657/8 and the ADM1032. 

APPLICATIONS 

Å System thermal management in laptops, 

  desktops, servers and workstations 

Å Computers and office electronic equipment 

 

SA56004 Application 

In Production 



NXP Multiplexer & Switch Value Proposition 
Where used? 
Å Notebooks, desktop, server, telecom, 

power suppliers, personal and 

anywhere else the I2C-bus needs to be 

split 

Why used? 
Å Address conflict resolution if two devices 

with same address need to be on the 

same bus 

Å Voltage level translation to allow 

devices with different voltage supplies to 

operate on the same I2C-bus  

Å Broadcast communication to identically 

addressed slaves 

Why NXP Multiplexer & Switch? 
Å Largest selection of multiplexers and 

switches in a wide range of packages 

Å Invented the I2C-bus, very proficient 

designers with bullet proof designs 

I2C Bus 
I2C Bus 0 

I2C Bus 1 

Interrupt 0 

Interrupt 1 
Interrupt Out I2C  

Controller 

OFF 

I2C Bus 

Reset I2C  

Controller 

I2C Bus 0 

I2C Bus 1 

Interrupt 0 

Interrupt 1 Interrupt Out 

OFF 

OFF 

Multiplexer 
Can only select one downstream channel at a time 

Switch 
Can only select one downstream channel at a time like 

multiplexer or multiple channels can be selected for 

broadcast mode or level translation 

46 



What are Multiplexers and Switches 
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MUX 

I2C Bus 

I2C Bus 0 

I2C Bus 1 

Interrupt 0 

Interrupt 1 
Interrupt Out 

I2C  

Controller 

OFF 

I2C Bus 

Reset I2C  

Controller 

I2C Bus 0 

I2C Bus 1 

Interrupt 0 

Interrupt 1 
Interrupt Out 

OFF 

OFF 

2, 4, 8 channel 
Master 

Switch 

Channel active after STOP command 

Application Note AN262 

http://www.standardics.nxp.com/support/documents/i2c/pdf/an262.pdf


Multiplexers / Switches Family 
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Mux/Switches  

Family 

2:1 Mux/Switches 4:1 Mux/Switches 8:1 Mux/Switch 

Mux 

PCA9540B 

Mux Interrupt 

PCA9544A 

Mux Interrupt 

PCA9542A 

Switch Interrupt & Reset 

PCA9543A/B/C* 

Mux & Reset 

PCA9547 

Switch & Reset 

PCA9548A 

Switch Interrupt & Reset 

PCA9545A/B/C* 

Switch Interrupt & Reset 

PCA9546A 

PCA9646 

*Note: A, B, and C have different I2C fixed address 

Master Selector Interrupt & Reset 

PCA9541A/01, /03 



NXP DIP Switch Value Proposition 

Where used? 

Å Notebook computers and TV 

Å Any application where general purpose 

output states need to be set at start up from 

EEPROM register values or hardware setting  

Why used? 

Å To set processor sleep mode or NTSC or 

PAL during manufacturing test  

Å Output value depends on the mux select pin 

position or  command from I2C master 

Å EEPROM 0 is default output values 

Å Saves space and component count and is 

easier to change then physical DIP Switch 

Why NXP PCA8550 / 95xx? 

Å Largest selection of DIP Switches in a wide 

range of packages 

Å Invented the I2C-bus, very proficient 

designers with bullet proof designs 

 

Write 

Protect 0 0 0 0 0 0 EEPROM 0 

0 0 0 0 0 0 EEPROM 1 

0 0 0 0 0 0 EEPROM 2 

0 0 0 0 0 0 EEPROM 3 

0 0 0 0 0 0 HARDWARE Value 

Mode Selection I2C INTERFACE / 

EEPROM Control 

Mux Select 
I2C Bus 

PCA9561 
6 Bits 

6 Bits 

In Production 
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51 

DESCRIPTION 

The PCA24S08 functions as a dual access EEPROM 

with a wired serial port used to access the memory. 

Access permissions are set from the serial interface 

side to isolate blocks of memory from improper 

access. 

 

FEATURES 

Å Compatible with a 24C08 Serial EEPROM 

Å Programmable read/write protection 

Å Lock/unlock function 

Å 8 k bits organized as 8 blocks of 128 bytes 

Å 16-byte page write, 10 ms write time 

Å Operating temperature range - 40 to +85 ° C 

Å Operating supply voltage range of 2.5 V  to 3.6 V 

Å Packages offered: SO8 and TSSOP8 

PCA24S08 1024 X 8 CMOS Security EEPROM 

with access protection 

In Production 

10101B2B1. 

Only 1 device 

allowed per bus 
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Content 

1. Introduction to Business Line Interface Products 

2. Interface Products for Notebook & Desktop Applications 
ï I2C bus solutions 

ï High-bandwidth switching solutions 

ï DisplayPort Adapter solutions 

ï HDMI Level Shifter solutions 

ï Signal Integrity Solutions 

ï Capacitive sensing solutions 

3. Conclusion 

4. Support 
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Value Proposition High-bandwidth Switches 

Where used? 
ÅHigh-bandwidth signal routing 

V From one source to several 
destinations 

V From several sources to one 
destination 

V A combination thereof 

Why used? 

Å Maintain signal integrity 
Å Reduce core chipset pin count 
Å Relieve layout design constraints 
Å Reduce system power consumption 

Why NXP switches / multiplexers? 

Å Good performance 
Å Cost-effective industry compatible 

solutions 

PCI Express Switch 

Switchable graphics switches 

Used on notebook with 2 GPUs 



High Speed Analog Switches for 

Desktop/Notebook/AIO Application 
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General Purpose Switch Topologies 
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CBTL04082/3A 

CBTL02042/3A 

CBTU04082 

A 

B 

C 

Flow Through  

Pin Arrangement 

CBTL04082/3B 

CBTL02042/3B 

B 

C 

A 

Loop-back  

Pin Arrangement 

IN 

DP 

PCIe 

ATX Pin Flow 

CBTL06121A 

CBTL06122A 

IN 

PCIe 

DP 

BTX Pin Flow 

CBTL06121B 

CBTL06122B 

Application Specific Switch Topologies  
CBTL06DP211 

CBTL06DP212 
(DP++ Switch) 

DP++ LN0 

DP++ LN1 

DP/HDMI 

AUX/DDC 

AUX0 

AUX1 

DDC0 

DDC1 

HPD0 

HPD1 HPD 

CBTL04DP211 

CBTL04DP212 
(eDP Switch) 

eDP_1 

eDP_2 eDP 

HPD HPD0 

HPD1 

Aux0 

Aux1 AUX 

CBTL12131 
(AIO DisplayPort Switch) CBTL03SB212 

(DP++ Sideband Switch) 

FAUX 

DDC 
HPD0 

HPD1 

Aux0 

Aux1 

DDC0 

DDC1 

HPD 



Mux/De-mux solutions for DPv1.1a/DPv1.2, PCIe Gen2 and DP 

Docking (CBTL06121, CBTL06122, CBTL06DP211, 

CBTL06DP212) 
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Hex multiplexer Ą has 4 pairs of TX data for DisplayPort, 1 pair of RX for HPD and 1 pair for Aux or DDC 

Application : Desktop Computer and Notebooks 

Platforms: 

Intel  - Huron River,  Chief River, Sugar Bay, Maho Bay  

AMD ï Sabine, Lynx  

 

One source to DP on motherboard or docking 



Switchable Graphics ï Flexible Layout & Control 
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Notebook motherboard 

D0+ 
D0- 
D1+ 
D1- 
D2+ 
D2- 
D3+ 
D3- 

D0- 

D1+ 
D1- 
D2+ 
D2- 
D3+ 
D3- 

D0+ 

Discrete 

GfX 

(dGPU) 

Integrated 

GfX 

(iGPU) 

Digital Video Signals 

Side Band Signals 

C
B

T
L

0
4

0
8

2
A

 

CBTL03SB212 

http://images.google.com/imgres?imgurl=http://www.hdequipment.eu/images/displayport-large.jpg&imgrefurl=http://www.hdequipment.eu/displayport-connector.html&usg=__5WMvobuIOoAUsNvPLPI4ybMnITg=&h=360&w=360&sz=44&hl=en&start=14&um=1&tbnid=1-eMW_Rk_cxTFM:&tbnh=121&tbnw=121&prev=/images?q=DisplayPort+connector&hl=en&sa=G&um=1


LVDS Panel Switching for Switchable GFX 
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C
B
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L

0
4
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2

 

GPU 1 

Single Ch 

18-bit 

GPU 0 

Single Ch 

18-bit 

x4 

x4 

x4 

C
B

T
L

0
4

0
8
2
 

C
B

T
L

0
4

0
8
2
 GPU 1 

Dual Ch 

36-bit 

GPU 0 

Dual Ch 

36-bit 

x8 

x8 

x8 

CBTL04082A = PI3LVD412 

CBTU04082A = PI2LVD412 

C
B

T
L

0
6

1
2
2
A

 

GPU 1 

Single Ch 

24-bit 

GPU 0 

Single Ch 

24-bit 

x5 

x5 

x5 

C
B

T
L

0
6

1
2
2
A

 
C

B
T

L
0

6
1
2
2
A

 GPU 1 

Dual Ch 

48-bit 

GPU 0 

Dual Ch 

48-bit 

x10 

x10 

x10 

18-bit LVDS Panel 
24-bit LVDS Panel 

36-bit LVDS Panel 
48-bit LVDS Panel 



PCIe Port Switching for High-End Enthusiast Desktop 

Platform 
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PCH 

(Cougar Point, Panther 

Point) 

 
PCIe G2 Port  

(x4; 2 x2; 4 x1) 

 

CPU  

(Sandy Bridge-E, Ivy 

Bridge) 
 

PCIe G2/G3 Port    

(x16; 2 x8) 

 

 
PCIe x8 PCIe x16 

x8 

x8 

x8 

x1 

x1 

x2 

PCIe x1 

PCIe x1 

PCIe x4 

CBTL04082B 

CBTL04082B CBTL04082B CBTL04082B CBTL04082B 

Generic PCIe port 

relocation 

1) One x4 slot 

2) One x2 slots + Two x1 

slots  

Single Graphic or Dual 

Graphic card selection 

1) One x16 slot 

2) Two x8 slots  

- Graphic side for dual graphic card switching 

- PCIe data link side for port relocation 
CBTL04083B CBTL04083B CBTL04083B CBTL04083B 

PCIe Gen 2  

PCIe Gen 3  

Using 4 switches for X16 slot 



USB 3.0 Switching ï Notebook Docking 

USB3 port selection on main board or in the dock 
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CBTL02042A USB

3 

USB

3 

Chipset 
  

 

 

CPU 
 

PCIe Port 

USB3 Port 

USB3 Port 

CBTL02042A 



Digital Video SDVO De-Mux  
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SDVO Interface Applications 

 TV encoders, external DACs, LVDS transmitters, HDMI transmitters and TMDS 

transmitters. (SDVO-to-TV, SDVO-DAC, SDVO-to-HDMI, SDVO-to-DVI, SDVO-to-

LVDS) 

Cougar Point 

 

 

 

 

Intel 

CPU 

Port B  

SDVO/DP/HDMI 

Shared Pins 

D
P

/H
D

M
I/D

V
I 

CBTL04082A 

SDVO-to-X 

Bridge 

Digital Video Port B Shared Pins 

SDVO Signals DP Pins HDMI/DVI 

SDVO_CLK DP Lane0 TMDS0 

SDVO_CLK# DP Lane0# TMDS0# 

SDVO_B DP Lane 1 TMDS1 

SDVO_B# DP Lane 1# TMDS1# 

SDVO_G DP Lane 2 TMDS2 

SDVO_G# DP Lane 2# TMDS2# 

SDVO_R DP Lane 3 TMDS3 

SDVO_R# DP Lane 3# TMDS3# 
















































































































