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Strong innovation track record dating 50+ years
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R&D key figures

A Approximately 3,200 employees in R&D
of which over 2,600 support our High-
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Interface Products Overview

System Management High Speed Interface Clocks, Watches & Graphic Drivers

Focus Products for Enterprise Network and Computing

I2C-Bus Controllers/Buffers UARTS Touch/Proximity Switch
12C-Bus Expanders/Muxes/Switches PCle, USB 3.0 Muxes LCD Drivers

A/D Converters SDIO Controllers

GPIO Expander Memory Interfaces

Temp. Sensor
GTL Level Translators
LED blinkers and Controllers

Focus on high-value, mixed-signhal components
to support Enterprise Infrastructure




High-Speed Design
AGHz range 10, IC design, test
and product engineering

AGHz mixed-signal signal
integrity expertise

AGHz PCB design and
application knowledge

ACustom IC in DDR2 and Muxes

App-Specific Design
ATem perature Sensors, ADCs

ACapacitive Proximity Sensors,
LED drivers

AHigh-Voltage flash drivers

ACustom design for low speed
interfaces like I°C Peripherals,
SM bus, 12S, SPI1é

(management, marketing,

d
“

Interface Products Core Competences

Ultra Low-Power Design

ASub-threshold analog IC
design (low power/low voltage)

AUltra-low power (100nA) design
for battery-powered clocks

ALow-power design (UA to mA)
for mobile and portable
applications

Customer Intimacy

AClose customer engagement
on product definition (std &
custom)

AApplication expertise for
computing, mobile, gaming,
automotive, smartcards and e-
meters

AStrong relationship with top-
tier customers at all levels

High-Voltage Design

AHigh Voltage LED drivers,
flash drivers, LCD drivers
with 10V, 20V, 40V to 45V
Designs

Operational Excellence

AFast ramp-up on high-volume
parts to satisfy
requirements

AOwn fab and assembly sites

AShort lead times and reliable
supplier

AContinuous improvements on
costs and quality on high-
runner parts

engineering)
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Strategic Focus

Application Strategic Direction for Growth

High Speed

Interface

System

Management

Clocks Watches
Graphic Drivers

|
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Focus:
Solutions:
Products:

Focus:
Solutions:
Products:

Focus:
Solutions:

Products:

Network, computing and mobile
Enable processor/chipset adoption of HS (1-10Gbps) serial connectivity
Signal conditioning, adapters and analog switches

Network, computing, mobile, portable and gaming markets
Bus buffers and high-voltage & constant current LED controllers
Servers, Backlighting, Fun-Light, Flash, keypad solutions

e-Meter, Industrial, Smartcards, Identification, Automotive
Ultra low power consumption (100nA), high precision (3-5ppm),

extreme form factors (smartcards) or high quality standard (AEC-Q100)
Ultra lower power RTC, aRTC, high segment LCD drivers
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Enterprise Network & Computing Application

SC161S650B/652B

SC16C750B/752B

8-bit Parallel

CBTW28DD14

Memory
Bus Switch

Graphics &
Memory
Controller

PCA9509/19, NVT200x
I12C Bus

Power PCA9654
Supply PCA9663/5/9
Temp Sensor Bus CPU
Controller
NE1617A
SA56004X
LM75B
CBTL04083,CBTL02043
PCA9558/59/PCA24S08A . .
High Spee
EEF;TV?JX'AD'P signal GTL2107
SIS
Power3
Power2
PCA9534/35
PCA9554/54A/55 /O CH
PCA9536/7/8/9/9R
PCAB416A

[2C

Buffer & Level
Translator

BUFFER

PCA9510A T 14A, P82B7
PCA9625. PCA9605

IR receiver

SC161S740/750/760
SC161S752/762

PCF8591

.-
Conversion

MODEM

SC16C85XX

UART

SE98A/SE97B

Temp Sensor

External SCSI

Disk
Disk

RAID

Disk

12C

Memory
Register

—

GPIO

BUFFER

Disk Disk
Disk PCA9534/35
~— PCA9554/54A/55
|s PCA9536/7/8/9/9R
2
1-C Bus PCA6416A
12C
PCA9510AT ! BUFFER GPIO
PCA9540B PCA9514A ; 11
PCA9542A-9548A,
PCA9646
LED Flash
SSL3250A/SSL3252

LED Blinkers [

o
)

LCD Display Demo Board &
Driver Support

PCA9632/33/34/35
PCA9530/31/32/33
PCA9550/51/52/53

PCIl Express

Click part number to jump to
slide set!
Click [#] to Return

BL IP
Products






Standard building blocks from NXP
Overview of all standalone peripherals with data and control over I°C

VCC4 i i

12C
AD or DA
Converters

I2C General
Purpose I/0
Expanders

|

I12C LED
Blinkers /
Dimmers

|

I2C DIP
Switches

12C

VCC5 i i

Custom [2C
Slaves /
Masters

- -

VCC2 i i
12C PCA9541A

¢ I2C Master

VCCS i i

I12C Serial
EEPROMSs
& RAM

VCCl i i

VCCO i i

LCD
Drivers
(with 12C)

|
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On+oard Oflebqard
b o Repestr, =
| |
| |
I12C in hardware . . % 11
or software HC Functions with 12C : :
emulation 1
[ I2C Bus Enablers : :
2C B 8 11
us o
Conaters 7 HC cusanre |
hardware or : :
software emulated [
I2C Real Time I2C : :
Clock / Temperature Other hardware Lo
Calendar Sensors : :
SPI !
Bridges % UART >

¢ ¢ ﬁ n-board Off-Board
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NXP I2C Fast-mode Plus Devices I PCA96xXx

w

Bus speed DC to 1 MHz fully compatible with existing I°C and SMBus
I Higher bandwidth allows more devices on the bus and more
complicated patterns w/o addition of buffers

Bus drive strength 10x normal 12C 1/O drive w/o addition of buffers
I Drive heavier capacitive load or longer cable lengths
I Low cost alternative to USB, Ethernet, wireless

w

w

New practical features
i Software reset of I/O ports (via 1°C bus)
I Hardware reset pin
I Hardware address pins connecting to V.-, GND, SCL, SDA allow up to
64 addresses vs the normal 8 using only three pins

w

New NXP CortexE microc-modeplus!l | ers supp

w

Target applications: amusement/gaming, lighting, remote user interface
applications (e.g. POS, security, kiosk, etc)

12C-bus Specification UM10204 at www.nxp.com/i2c

w

12
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http://www.nxp.com/i2c

NXP Fast-mode Plus Product Offerings

e Bus Buffer LED Controller GPIO
Controller
TYPE OUTPUT
Device Device Device CHAN | (OD=0Open Device #1/0 | RESET
Drain; TP = (mA) (V)
Totem Pole)
PCA9672 8 YES
PCA9622 16 oD 100 40
PCA9621 8 NO
PCA9624 8 oD 100 40 PCA9673 16 YES
PCA9626 24 oD 100 40 PCA9674/74A 8 NO
PCAGBES PCA9600
pcaggol | PCA9632 | 4 oD/TP 25/10 | 5 PCA9670 8 | YES
PCA9663
PCA9605 PCA9633 4 OD/TP 25/10 5 PCA9675 16 NO
PCA9669
PEASEHE PCA9634 8 OD/TP 25/10 5 PCA9671 16 YES
PCA9635 16 OD/TP 25/10 5
PCA9685 16 OD/TP 25/10 5 PCA9698 40 YES
PCA9955 | 16 CONSEGT 57 40
Current
‘ 13
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GPIO I/O Expander Value Proposition

» Why used? v. v o
|
%‘é‘é 00 —® Temperature Sensor

ol spa 01 —@Battery\fultage

SCL 02 Reset Signal
INT -© e

RESET 03 —@ Status Information

OE o4 5% Push
AD Button

A Easily adds 1/0O via 12C-bus for input, output or to
control LED

F W

» Where used?

LA A
=
-
(=1
[}

A Allows fFeature Expansiondby expanding 1/0 port
instead of new pC

A Allows seamless migration to newer pC with the
flexibility of keeping the same peripherals Microcontroller

A Eliminates costly congested PCB since a trace or wire Keypad Control
IS not needed for each signal

» Why NXP GPIOs?

2-Wire

A A A A

A Largest selection of 4, 8, 16 and 40-bit GPIO in B
Quasi-bidirectional and Push-pull outputs with sy L
Interrupt and/or reset in a wide range of packages

A Invented the 12C-bus, very proficient designers with
bullet proof designs Zoom-in view m

15
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/O Expanders with Flexible Output Structures

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 (100gA) at the output

- Used in low-power applications where the 100-g A 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

# of Interruot Reset Interrupt 2Kbit Interrupt and
Outputs P & Reset EEPROM | 2Kbit EEPROM
8 PCF8574/74A, PCA8574/74A, PCA9674/74A] PCA9670 | PCA9672 | PCA9500/58 PCA9501

16 PCF8575/75C, PCA9675 PCA9671 | PCA9673

Totem-Pole Output Structure:

- 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 1/O pin between input and output

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

General Purpose I/O

alternative analog

—
# of Outputs None Reset Interrupt Interrupt and Reset SDA
P>
4 PCA9536 PCA9537 i B
8 PCA9557 PCA9534/54/54A |PCA9538, PCA9502, PCA9574
16 - - PCA9535/35C/55 PCA9539/39R, PCA9575 2
40 - - PCA9505/06, PCA9698 —

|
P

input configurations

prags



PCA9574/5 8/16-channel Level Translating GPIO

Features

»  8/16 Inputs/Outputs

I True Bi-directional Style 1/0

I Push-Pull Outputs/Open Drain

I Bus Keeper Feature for Inputs

I Programmable Pull-up/Pull-down

»  Input voltage range: 1.1V to 3.6V

»  1/O voltage range = 1.1V to 3.6V
i 1.1V, 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

»  -40°C to +85°C Temp Range

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

»  8-bit: TSSOP-16, HVQFN-16 packages

)Y 4
4\

Voo

* FD

* P

» P2

> P2

» Py

P
* PE

. P7

0.

PCASST4
A
SCL INPUT o MPUTY |,
S0 »  FILTER o FC-BUS/SMBus outeuT |
COMTROL .
E| wrile pulsa . PORTS
Vv N read pulse
oo POWER-ON
N RESET
Vag —1—1 _
L o
FILTER —Jm&
Applications
»  Voltage level shifting in Motherboards
»  LED Control
»  Cell Phones

AN10441 i Level Shifting

techniques in I°2C-bus design
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PCA9539: 16-bit low power GPIO w/reset

BUS/SMBus
CONTROL

wiile pulsa

read pulse

NPT L
ouTeuT |
PORTS B

wrile pulsa

read pulse

APPLICATIONS et
»  Add additional GPIO Ports for input or output ”

to monitor and command signal generation.
»  Keypad and switch control
»  ACPI power switch RPCA9539R |

= Ut

»  LED & Fan control SOA+—f—g—4| FILTER
FEATURES ]Epmy
»  Identical to PCA9535 except /RESET h

operation to reset device state machine HE:E: "| PowER-ON
»  I2C two-wire clip-on feature offers design vl

o5 —

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 12C Address up to 8 devices

IMPUT/
auTeuT |
pomRTs  |[*

LF

—

FILTER

-

x In Production
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PCA9621 65mA 8-bit 2-wire output port

Features
» 8 individually selectable open-drain output ports
» 65 mA static sink capability on all output ports

» Ports may be paralleled for up to 500 mA drive o
» Fast-mode Plus (30 mA, 4000pF) 2-wire bus [J g] ] [J EJ
Capablhty o0 sl e g ! 560
. SDA ﬂ SDo I . I . Sbo
» Works with I12C-bus (Standard-mode, Fast- LS MASTER REsET —1 ¥ =5 T
mode, and Fast-mode Plus), SMBus (standard % Ponses | 17 j B j
and high power mode), and PMBus ! T -
»  Fast switching times allow operation in excess 2 e JERAES
of 1 MHz [j [j
buses SC2/SD2, SC3/SD3 R9 R10
as shown for RE ] |
» Operating voltages from 2.7 VV to 5.5 V scosbo SC”SE;BSCB o J o
SD3 sD3
4 5016 and TSSOP16 paCkageS Entire structure can be repeated Ao =4 < o S_{l =4 « a SZ/"
et s e 10 o e e P L e
App|icati0nS Vss PcAge21] , , . |PCAgs21
~ WU ViR 8x og21 U8
» LED and 7-segment displays B czastsor

» Simple high-power (500 mA) LED dimming
» General purpose output
» Instrumentation indicators

In Production 9

|
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PCAG416A

Low-voltage, 16-bit I2C-bus and SMBus I/O expander with interrupt
output, reset, and configuration registers

Features

AOperating Power-Supply Voltage Range of 1.65V to 5.5 V
ALow Standby Current Consumption of 3 uA Maximum
AAllows Bidirectional Voltage-Level Translation and GPIO
Expansion Between 1.8, 2.5, 3.3 or 5V SCL/SDA and 1.8, 2.5,
3.3, or 5V Totem Pole configured I/O Port

ASchmitt-Trigger Hysteresis

AFast Mode 12C Bus Operation

AReset Input & Interrupt Output

AHigh current Drive for Directly Driving LEDs
Alnput/Output Configuration Register

APolarity Inversion Register

Alnternal Power-On Reset

APower-Up With All Channels Configured as Inputs

ANo Glitch On Power-Up

APackage i 24 pin TSSOP, HWQFN and CSP

ALatch-Up Performance Exceeds 100 mA per JESD 78, Class |I
AESD Protection Exceeds JESD 22

i 2000-V Human-Body Model (A114-A) (higher if possible)
i 200-V Machine Model (A115-A)

i 1000-V Charged-Device Model (C101)

|
P q

=

ADDR

SDA

Vea

Voce
RESET

GND —

Sampling

PCAB416A

LP FILTER

N

INPUT
FILTER

SHIFT e
REGISTER [\ BITS,

]

P00 to PO7
lle]

PORT
P10to P17

write pulse

POWER-ON
RESET

read pulse

PW PACKAGE
(TOP VIEW)

24
23
22
21
20
19[] P18
18]
17|
15|
15|
14|
13|

] VOCD
[ spa
[ scL
] ADDR
[ P17

RTW PACKAGE
(TOP VIEW)

G
od D
> h

24 23 22 212019

18| ADDR

Bposed | 16| p1g

5| P15

u|p1a

= R

13| P13

0022af537

ZOS PACKAGE
(TOP VIEW)

CoO00
o000
CoO0O0
(=l ea] o}
(SR =l s~ Ty

54321

»mOoOm
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NXP Bus Buffer Value Proposition

» Where used?
A On I12C-bus that is > 400 pF and/or requires SCL_
voltage level translation

» Why used? SDA

SCL

400 pF
SDA

£Y2Y

<+— [Enable

A If bus is greater than > 400 pF capacitance
specification.

A Voltage level translation is required along
with buffering

A Long distance transmission

» Why NXP Bus Buffers?

A Largest selection of static level offset, high
drive and hot swap bus buffers in a wide
range of packages

A Invented the 12C-bus, very proficient
designers with bullet proof designs

A Continuous innovation with rise time
accelerator and differential I12C-bus for long
distance/noisy environments. m

\ W 4 22
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12C Bus Buffers 7T Functional classification

ADynamic offset preventing
bus lockup

ADetect bus IDLE/STOP

ABoost rise time < 300 ns
with accelerator

ASupport3.3Vto5V
level shift (PCA9512A)

ALow power (100nA) when
disable

Alsolate bus capacitance

o
B

Astatic level offset
preventing bus lockup

ASupport level shift from
0.9V to5.5V forlow
voltage slave (PCA9517)
or master (PCA9509/19)

Alsolate bus capacitance
and noise

A2x longer bus (PCA9517
a-side and PCA9509 b-
side

...........

A10x longer bus
A4000pF load or 50m cable

A Seamless interface with
opto-coupler

A Power supply ranges
from3.3Vto1l8V

A PCA9511+P82B71 for
Advanced TCA




Bus Buffer / Level Shifter Family

Bus Buffer / Level Shifter Family

PCA9515/15A
Repeater
PCA9507/09/17A/2
Active Level Shifter

PCA9519 (Quad)
Active Level Shifter

PCA9516A (5-Ch)
Hub

PCA9518A
b-Channel Hub Expande

PCA9525
3-mA Drive

PCA9605
30-mA Drive

PCA9646
30-mA Drive; 1:4-Chann

AV 4
4\

PCA9508
Active Level Shifter

PCA9512A/12B
Active Level Shifter

PCA9511A
0.6-V Threshold

PCA9514A
0.8-V Threshold

©
o
o
o

PCA9513A
92-mA Current Source

o

PCA9510A
No Accelerator

o

P82B96
Opto-Isolation

PCA9600/9601
1-MHz Speed

P82B715 AM
No Static Offset

_,| PCA%14 M
2-CH Differential Driver

PCA9616 [1I
3-CH Differential Driver

PCA9306

GTL2002/03/10/00

NVT20xx

= No Offset

= Static Offset

= Incremental Offset

= Amplifier

[1] Devices in development
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SDA

Types of 1°C-Bus Buffers

5V

5V

SDA

5V
Special logic Normal logic
input levels |— —> output level
spAT [+ @ "
SCL 5|

Q
Special logic | = R

P

output level

Normal logic
input level

5V

SDA
or
SCL

Copy to output |[&— Add offset [&= Input level |

SDA | {6NO SDA
or o or
SCL | gy jrmmmmmmmec scL

o H
Voltage follower

Symmetrical buffer using offsets applied to the input levels

Bus supply
<100 |
W e +
i current |
Shiesd tourent | : 10xI
3} 30 mA
4, 300 gxl‘f SDA or SCL

Asymmetrical device, amplifies sink current inone direction

Bus supply
> <100 &
my

Behaves like a passive resistorwhen higher current side is
pulled low




Capacitive Isolation Level-Shifter Value Proposition

» Why used?
A Vol tage | evel shi
devicesd when the

» Where used?

A Digital logic level translation between host processor and slave device where

capacitive isolation is required

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

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

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

PCA9507

PCA9508

PCA9509
PCA9515A
PCA9516A
PCA9517A
PCA9518A
PCA9519
PCA9527

P

2.7V-to-5.5V Level Shifter

0.9V-to-5.5V Level Shifter with

Offset Free Hot-Swap
1.0V-to-5.5V Level Shifter
3.3V / 5.0V I?C-Bus Repeater
5-Channel I°C Bus Hub
0.9V-to-5.5V Level Shifter

5-Channel I°C Bus Hub Expander
1.1V-t0-5.5V Quad Level Shifter

3.0V-to-5.5V Level Shifter

f
r

i n gC-ueandwerpimeralh o s t

processor 06s
I

t
e is a mismatch of—supply —vol-t
|

A Side

A Side

B Side

A Side

B Side
A Side

B Side x (A-Side)

B Side

A Side
A & B Sides
A & B Sides
B Side
A & B Sides
A Side

B Side x (A-Side)

10 kQ2
Veca)y  Vees)

SDA Al B1

SDA

SCL

A2 B2
i1y PCA9509
10 k2 m

MASTER
CPU

EN

-
bus A

SCL

SLAVE
400 kHz

bus B

SKV

6KV

2KV
2KV
2KV
SKV
2KV
2KV
8KV

26




PCA9509: 0.95V-t0-3.3V/5V Level Shifting Buffer

Features

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

» Isolates noise and bus capacitance

i Vcc(A) ranges from 0.95V to Vee(B)-1V Low Voltage wlw w':nlm Levels (SMBus/5V)
i Vcce(B) ranges from 3V to 5.5V PCASS0S  Meciay
. 1ma .-""'1
» Low static level offset (200mV) on A side 1 I
<
» No external pull-up required on A side due to internal | 3 oo k @
current source 3 o P 2
17 i O
» MSOP8 and 1.6 x 1.6 AGMo |2 iy -
[
» ESD M
T 2000V HBM per JESD22-A114
i 200V MM perJESD22-A115 o e

T 1000V CDM per JESD22-C101

In Production

A N
N y
A |
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PCA9509A T 0.8 Vto 3.3/5 V translator Q

Bidirectional Voltage translation between Vecq range 0.8V'to 1.5V
0.8Vi 1.5V and 3.07 5.5V without Voo range 3.0 1055V
directional pin o —————
Isolate bus capacitance 5 r_,%l 2
ENABLE signal threshold controlled from S| " . ?j B
0.80 V side but is 5 V tolerant @ éy &
. 0 0
|deal for 0.80 V master controlling 3.3/5 Q| = | ) j;j——ﬂz D
V slave or vice-versa o 5 o
| Frm—
No external pull-up required on the A- | |
port due to internal current source. No ASide B Side
additional components required. Static Offset Normal I°C Levels
. i SMBus/5V
Much lower current consumption than Low Voltage Side -
PCA9509 e
Vo [L] O [ 8] Voo vosy || 7 o
a1 [2] HE
MSOP8 and XSON8 package a2 [5] PEROSAOP [ =0 @
GND [4]] [5] en = @ ..N .

P

Sampling 28
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PCA9509 1 Comparison & Application

A-Port - lowest voltage 0.95V with 0.85V
limitations
A-Port - current Source YesT 1 mA Yes1 270 uA
Operating current <6.1 mA <1.9mA
Standby current EN = low <2 mA < 22 UA max
SO8 #fDo Yes No
MSOP8 nADPO Yes Yes
XQFN fAGMO Yes Yes

» The PCA9509 current mirrors dondét shut down when the dev
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 doesnét include the-Porirrent consumed

» 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.




1°C Bus Hub and Repeater Application

3.3Vto5pV 3.3Vto55V

Repeater PCA9515A

A Lock up free operation

A 0-400 clock frequency

A Accommodates stand and fast 12C
devices and multiple masters

MASTER |¢e=——pp| PCA9515 SLAVE 1

A
A

3.3Vto55V

SLAVE 2
| SLAVE 3

| CevEs Hub PCA9516A
1=t A5 channel, bi-directional buffer
A Powered-off high impedance

12C pins
09V 1055\ A 5.5V tolerant 12C and enable pins
SLAVE A Accommodates stand and fast 12C
devices and multiple masters

4
A\

—p| PCA9516

vl

bra366

PCA9517A

y
y

11Vto23V

6 mA drivers

e 3.3V1055V
MASTER PCA9509 | SLAVE Level Translate Repeater PCA9517A

Level Translate Repeater PCA9509

S
v

A 4

)

In Production %0

|
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PCA9517A High ESD I°C Bus Buffer

Features:

. ) Redundant Power Supply
» 12C bidirectional buffer

PCA9517A cable

» Dual supply rails Ethernet Switch

I Voltage translation PCA9517A
PCA9517A &=

»  Signal buffer (isolates processor from PCA9517A
slave) PCA9517A
» 5kV ESD HBM S— PCASSTVA sl
PCA9517A PCAO9S517A iiseiresvive o]
Benefits:
» Easy voltage translation between Redundant Power Supply Ethernet Switch
processor and slave PCA9517A buffers each end of the cable

» Offset voltage is on B-side rather than A-
side (lower voltage side)

In Production 3t
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NXP Buffers on Intel Romley Platform

VpcH = 3.3V

PCA95157 I°C
Isolation Buffer

VTT =1.05V

PCA9517A T I°C
level translating
Isolation Buffer

Vimodule = 3.3V

Vmodule = 3.3V




PCA9519 4 channel 1.0 Vto 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
3.3V side

» ldeal 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

|
P q

3.3V I2C Slave 1

3.3V I2C Slave 2

3.3V I2C Slave 3

3.3V I2C Slave 4

VCCA=1.1V VCCA=33V
1 i
Processor I I 1w
10k W
VCCA VCCB
12C Master 1 SCLAO SCLBO
o [SDAAOD SDABO
ENABLE
12C Master 2 SCLAL scLB1]
o |SDAAL SDAB
12C Master 3 SCLA2 PCA9SI9 SCLB
° SDAA2 SDAB2|
SCLA3 SCLB3
|2C Master 4 SDAA3 SDAB3|
GND
No pull-up Standard 12C
Vol =0.2V Signal Levels
VIL=0.15V

In Production
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PCA9527 3-channel Voltage Translating Buffer

for DDC & CEC

Dual V. for level translation:
A Veea:3.0Vt03.6V
A Vi 27V1055V

A-side features:
A Rise time accelerator turn-on at 1.5 V (DDC
only)
A Support 20mA sink
A Drive over 20 meter cable

B-side has static level offset
/O is high impedance when V. or EN is off
Packages: TSSOP10, HVYSON10

Developed for HDMI DDC line and
CEC line buffer/level translation

|
P q

DDC_CLOCK IN

DDC_DAT_IN

CEC_IN

EN

PCA9527
Vcca VceB
Pullup
EN
DDC_CLK_OUT | > r
|
Pulkup ?_{Q
EN
DDC_DAT_OUT | > p
[
CEC_OUT |_ R o
Vees
100kW§
AJ,GND
VCCB E :| VCCA
DDC_CLOCK_OUTE :| DDC_CLOCK_IN
DDC_DAT_OUT DDC_DAT_IN
OAToUT[ | pcagsay [ PPE-PAT-
CEC_OUTE :| CEC_IN
e [T (] e

In Production
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PCA9525, PCA9605 & PCA9646: No Offset I1°C-Bus Bufferm

el P i _
Features @ o> ﬁVbus—s.sv
. . . Sensel_contrul

» Extends bus load limit by buffering both SCL & SDA oA i

lines | /
» Uses a fNscoreboardo techni /

o - . : = v
» AiRegener at-direcgomal DA dhuffdrg W 7

~ - “ . v \nput Output // N
» "Regener at i-dregtonal SElubuffens n i 25 Y //

. . . . . ¥ VOC— unloci
» Impose minimal system design restrictions 2 '\ Al
» Ability to drive large buses and long cables . /
. 1.0 V)

» Do not support clock stretching k "
» Differences: . -

i PCA9525 supports 1IMHz 12C Fast-mode (3 mA) and SMBus o

4
( mA) 27Vto55V
i PCA9605 supports Fast-mode Plus (30 mA)
V
i PCA9646 supports Fast-mode Plus (30mA) and may be used H]mﬂ]nz — H]F!a R4

to fan-out the bus (1:4 channels) EN|1  PCA9525

enable

Appl Icatlons SDA SDA_IN |6 > 7] SDA_OUT L spa
» Re-driving of the 12C-bus with standard logic levels
» Re-generating standard logic levels on the bus soL scLiN|s b 2[scL our sl

DIR

[4)]

F ﬁvL)% \V/ 4

direction

35
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Hot-Swappable Buffer Value Proposition

»  Why used?
i During hot-swapping, glitches on the SCL and SDA lines may cause data

corruption on the I2C-bus. The NXP hot-swappable buffers will prevent any @

data corruption in these applications. ‘

»  Where used?
| Applications requiring I/O card insertion into a live system

|

i Multipoint Backplanes Cards
i VME

T cPCl

i AdvancedTCA Cards

»  Why NXP Hot-Swappable Buffer?
i Large selection of buffers
i Continuous innovation with new differential 12C buffers (P82B48x) and NXP
Voltage Translation family (NVT20xx) in widths of 1, 2, 4, 6, 8 and 10 bits

» NXP Hot-Swappable Buffer Portfolio

X

PCA9510A (Input Side Only) . 2KV
PCA9511A 0.6V x x 2KV
0.6V
PCAISI2A  with Disable Pin) x x 2KV
X
PCA9513A 0.8V x (nputSide only) 2KV
PCA9514A 0.8V x 2KV
‘ ' 36
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http://www.westekuk.com/products/datasheets/P4490 Rugged Server.pdf

Advanced Telecom Computing Architecture

I PICMG: PCI Industrial Computer Manufacturers Group
I Specifications body (700+ members) www.picmg.org
I AdvancedTCA is the name for PICMG 3.x standards and programs

L)
meuaauumxrrpqmggugmf

S SN

S )

(L2 5% I RS

(TT7 1
v =
| 7 TP—TV",
{ |l | i

-
_—am
- 5
e dl” H)"
- g

I2C is used for
Management in
Zone 1

37
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Bus Buffers used on every ATCA board!

3=

P82B715TD &
PCA9511ADP
used in radial
applications

Bused E-Keying
Enable

O

MNon-Volatile
Storage

| *E*ﬂ}

C

Il

Bused E-Keying
Enable

External
Watchdog
Timer

15

Key ATCA
Board &
IPMC
Interfaces

Synchronization Clock Interface

20 Update Channel Interface

PCA9511ADP
| devices bhuffer
Fabric Interface
— petween IPMC on

the board and

DC/DC

Monitor/ _

— Converter Cnn troller

IPMB on the
Base Interface
: backplane
1 Metallic Test Bus :
IPMB-0/Hardware Address =
« e
Dual -48VDC Power BUS

38



1°C Hot Swap Application

12C master or slave devices
PCA9S10/11/12/13 or 14 \
y <

Connectors

VYME/CPCI or
ATCA Tranceivers

Benefit:

A Increase fan-out and prevent corruption
of the active 12C bus data during board
insertion and removal from the
backplane

fﬁéﬁgﬁﬁ 9512A)

A Support 5V:0-3.3V level translation

CARD_SDA

' ARD_SCL
Locs _I_ ce
T 001 uF I 0.01 uF
"

L©

(1) capacitors not required if BUS is sufficiently loaded

39



Long-Distance Bus Buffers Value Proposition

»  Why used?
i Drives the 12C-bus signals over a long-distance cable and through inter-connects
i Re-drive the SCL and SDA signals into loads exceeding the maximum specified 400-pF bus capacitance

» Where used?
i Between card interconnects (does not support voltage level translation)
T In noisy environment with compressors, pumps, relays, EMI, etc.
i To eliminate the need for multiple costly bus controllers
i AdvancedTCA
i Opto-Couplers Interface

» Why NXP Long-Distance Buffers?
i Large selection of buffers
i Continuous innovation with new differential 12C buffers (P82B48x) for very rugged environments
i Invented the I>C-bus

» NXP Long-Distance I12C-Bus Buffer Portfolio

P82B715 3.0Vi 12.5Vv 100kHz 3,000pF 50m Single-ended
P82B96 2.0Vi 15.0v 400kHz 4,000pF 20m I Single-ended
PCA9600/01  2.5Vi 15.0V 1MHz 4,000pF 20m | Single-ended
PCA9614 [ 3.0Vi 5.5V 400kHz 100ft I Differential
PCA9616 1] 3.0Vi 5.5V 400kHz 100ft I 1 Differential

2.5KV
3.5KV
4.5KV
4.0KV
4.0KV

[1] Device in development

40



PCA9600/9601 Fast-mode+ I2C Bus-Buffer

Voo (2EVERISW)

¢ _l E
o PCASS00 >
= e sxis08— ] >—E T, s0a) c
= 7 mA (PCA9600) . l"" I
@ | 15mA (PCA9601) < —Rem.son 60 mA | 5
i 7 I~ B
8 e o SOL) s T (TaD, SGL) :---> 87
g —(\':]—E—Fl'f (D, SCL) =
4
|
GND
FEATURES KEY POINTS
» Bidirectional data transfer » Longer point-to-point or multi-point architectures
» TX/TY outputs have 60 mA sink capability for » |Isolates capacitance allowing 400 pF on SX/SY
driving low-impedance or high capacitive side and 4000 pF on TX/TY side
buses » 12C-bus logic levels on SX/SY side independent
» 1 MHz operation up to 20 meters of supply voltage
Part Number | SX/SY bus voltage range | SX/SY sink current
PCA9600 Up to 15V 7 mA max 25V -15V
PCA9601 Up to 15V 15 mA max 25V -15V U

41



SDA or SCL - sense

P82B715: 12C-Bus Extender A2, o) B

3mA {1 1 30 mA
300 axl SDA or SCL
Features
> Wide supply voltage range from 3V to 12V e R
»  Amplifies the bus drive current in one direction —
» Scales the current drive by 10x, but does not isolate the bus + APt aw
» Scales the capacitive loading and is capable of driving 4000pF =
load

' InDUtS have no SWItChIng Ievel threShOIdS The driver for the bus at the right side needs to sink all of ‘
R Compat|b|e W|th IZC'bUS SM BUS and PMBUS ‘the3 mA current in the pull-up resistor of the bus on the left. |
) DoeS nOt do Voltage Ievel Sh|ft|ng Note how the two |/Os are internally connected by a

30 ohm resistor. For all input voltages, the voltage
difference between I/Os never exceeds 100 mV.

Appllcatlons Vbus:g,gvﬁ @Vbus=3.3v

»  Driving a bus with low pull-up resistors
» Extending the communication distance of the 1°C-bus over wire

5V 5V 5V 5V 5V (or3.3V) 3.3V 33V

Voo 2.2kQ Vee 1kQ Vee 47kQ Voo

SDA SX LX LX SX 3 2 SDA

2N2222
P82B715 or similar P82B715
400 pF 200 pF
total loading total loading
5 Vlogic levels | | 3.3V logic levels
Using simple discrete for logic level translation 100s/0iv

\ WV 4 42
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CONTENT

1. Introduction to Business Line Interface Products

2. Interface Products for Enterprise Network & Computing

I 1°C-bus

P GTL AGeneral Purpose I/0

) ABus Buffer

I DIMM ALevel Shifting

I UART ATemp Sensor

i PCI Express AMux & Switch

_ ALED Dimmer and Blinker
3. Conclusion ALED Flash
ADIP Switch

4. Support AEEPROM

AA/D Conversion

ABus Controller
ABridge to SPI or UART
ALCD Display
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Passive Voltage-Level Translators

3
4
6
8

10
22

NVT meldXPs/oltdgeTr ansl| at or o

Lowest standby current (5 uA)

NVT2001

NVT2002
PCA9306

NVT2003
NVT2004
NVT2006
NVT2008
NVT2010

GTL2002

GTL2003
GTL2010
GTL2000

Clock
I2C, I12S, SMbus

I2C, server
SPI
I2C + SPI
Digital RGB
Data Bus

Address + Data

Widest supply range (from 1V to 5V)

Bi-directional without the need for a direction pin

12C and DDC compliant

Lock-up free operation for isolation when EN=LOW

SOT1089
extremely thin
small outline
package

(2.35x 1 x 0.5 mm with

0.35mm pitch)

33v—()
25v—()
1.8V —() 4 -
15v—) .
2v—0 | (2|[e|L s
v —0 2
v
v | 0 =
2c SCL j<¢& :E
BUS MASTER 4
onp  SDA |« :E

NVT2002
ND EN
EFA VREFB

Bl

B2

[

Vee

A 4

SCL 2¢

BUS DEVICE

\ 4

SDA GND

-

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

PCA9306

|
P q

)
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NVT20XX Level Translator Family

» Where used?
A Digital Logic level translation

» Why used?

A Voltage level shifting in range of 1V and
A Bi-directional without direction pin Ve

200 k!ln

Vrefia) = 1.8 v
VREFA

SCL

» Why NXP NVT 20XX Level Shifter? MASTER

\
y

A More consistent device naming - NVT

GND

l
T

Ad

ra

NVT2002 alen

Vpup) = 3.3V

VREFB HRPU HRPU

6], B1

p

SDA |«

A27

‘B2

me a NNXP Yoltage Tr ans | at ¢ ]

To To To o T Do I

NVT2001 1
NVT2002 i
NVT2003 1
NVT2004 1
NVT2006 1
NVT2008 1
NVT2010 1

1-bit

2-bit (alt source GTL2002)
3-bit

4-bit

6-bit

8-bit (alt source GTL2003)
10-bit (alt source GTL2010)

A Lower cost process in TSSOP and smaller
package can be used as FET replacement
A Continuous innovation from NXP

y
A

Eéh [%

,_LGND

GND [1 ]
VREFA [ 2]
Al 3]

A2 [4]

NVT2002

[ 8] EN

[ 6] B
(5] B2

Veo

»| SCL

12C-BUS
DEVICE

+| SDA

GND

| 7] VREFB
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NVT2003 Level Translator

» Where used?
I Small Level Translations
I Two power supplies for same line

» Why used?

I Bi-directional without direction pin

T Prevent

supplies

I Power supply fault isolation

h
P

GND [ 1] O 10] EN
VREFA [ 2 | | 9] VREFB
A1[3] NVT2003DP [8]Bi
Afightingo betw a[4 7] B2
w5 %] s
Vouig) =33V
Veu(H) ﬂ
200 kil
Vou(a) = 3.3V NVT2003 45 |en HHPU HHPU
| VREFA o|VREFB
[HHPU ﬁ}ﬁpu ""rpu(EJ f-: 7
Vee I cc
scL ‘ Al |_||9.1rur| 81 B1 SCL
2C-BUS _ 2C-BUS
MASTER DEVICE
SDA A2 [sw——"-22 SDA
G’-ILD A3 %@7 6] B3 G/ID

002aae967
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Compari son

» PCA9507: for I1°2C-bus extension (no an extra buffer on the other end) with RTA

o LevdN RHfiers |

» PCA9517Al: for standard 12C master to low voltage slave

b

b

FEATURES PCA9507 NVT2002
Rise Time Accelerator YES NO NO NO NO NO
Idle/Stop Detect for Hot- NO NO NO NO NO NO
swap
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 (VceB-1V) 0.85V to 1.5V 1.0Vto 3.6V | 1.0Vto 3.6V
B-side Voltage 2.3Vt0 5.5V 2.7V t0 5.5V 3.0V to 5.5V 2.3V -5.5V 1.8Vto 5.5V | 1.8Vto5.5V
ESD HBM 5kV 5kV 2KV 2 kv 2kV 4kV
[1] PCA9509P same as PCA9509A except for deletion of current source on low voltage A Port
[2] PCA9517A s the high ESD drop in replacement for PCA9517
[3] PCA9512B has rise time accelerator and a 1V pre-charge on the backplane side
47
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GTL Value Proposition 15VGTL , V.

» Where used? -
A Signal voltage conversion between low voltage Rrr

processor and LVTTL device

VREF

» Why Gunning Transceiver Logic (GTL)?
A Largest selection of GTL devices available u
A Provide level transition between GTL I/0O and
LVTTL I/O

A Low voltage open drain interface with externally -
supplied Ve threshold voltage with £ 0.05V V|

& V, range and Ry sized to match trace 33 VLTTL
impedance to minimize reflections.

» Why Dedicated GTL Processor to Chipset -
Interface? ' -
A Work with Intel on new device functionality that
IS required with their processors
A Integrated control logic using GTL and LVTTL
input line levels
A Enable pin to disable signals Zo - 50 Ohm

/ Ryt < ZoErr

A Saves board space and component count g

\ W 4 48
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GTL2005: 4 bit GTL to LVTTL Bus Transcelver

» Application
A Intel Server Architecture

» Features

A 4-bit LVTTL to GTL translation
A 3.3V V. with 5 V tolerance

A +12 mA A-Port

A Medium Drive (40 mA) B-Port
A Supports Hot Insertion

A 175 MHz Operation

A 14 pin TSSOP package

» Similar Devices

A 2-bit GTL2012

A 4-bit GTL2014 - Alt source GTL2005
A 8-bit GTL2018

A 4-bit GTL2034 - GTL to GTL buffer

|
P q

BO

B1

1.5V
GTL
B2 7

B3 7

ZRZRVZAV
ARSI A =

~ A0

- A1l

3.3V
LVTTL

- A2

— A3

VREF

In Production

DIR
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GTL2107 12'b|t GTL tO LVTTL TranSIator with Power Good Control and Hi Z

outputs

» Application
A Intel Xeon Dual Processor servers

» Features

A 12-bit GTL to LVTTL translation
A 3.3V V.. with no 5 V tolerance

A N16 mA A-Port

A Medium Drive (15 mA) B-Port

A 28 pin TSSOP

» GTL2107 derived from GTL2006

|

P

GTL VREF

GTL2107
1

(140
LVTTL outputs <
240

<]
2 |9!

(open-drain)

{open-drain)

5A
LVTTL inputsi/outputs {

6A

LVTTL INPUT EN1

7

GTLinput 118l

LVTTL inputioutput

m

{open-drain) A

GTLinput 98BI

(open-drain)

340
LVTTL cutputs
440 —

10AI1

LVTTL inputs [
10A12

/1| 2z 1Bl
GTL inputs
/‘l 26 28
[= |
| o 25 7BO1 }
GTL outputs
[= |
| of 24 7802
ELVTTL INPUT EN2
1 2
& 11BO  GTL output
DELAY(1)
_|9‘] F /1| 2 58I
DELAY(!!
g“ : 20 6Bl
GTL inputs
/1| 19 3B
<:i 18 4BI
=) | 19' 7 10801
1/ L=l
1 GTL outputs
| | 16
—T ) { <} 10802
L[> 15 QA0 LVTTL output

D0233c745

(1) The enable on TBO1/7BO2 include a delay that prevents the transient condition (where 5BI/6BI go from LOW to HIGH, and
the LOW to HIGH on 5A/6A lags up to 100 ns) from causing a LOW glitch on the TBO1/7BO2 outputs.

In Production

)
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GTL2107 in Xeon Processor Application
Adds Power Good EN1 and EN2 Control

VTT
560 [li| [H
15k to 1.2 k2
b

10 D 01

o o

PLATFORM
HEALTH
MANAGEMENT e .
CPU1 1ERR L 1A0 181
CPU1 THRMTRIP L 240 \ 281«
CPU1 PROCHOT L 5A\ \TBO1
3.3V LVTTL CPU2 PROCHOT L 6A 7802
on Platform e =N
1181 1180
Health NMI_L 1y GTER107 51 |
Management o6 B!
. CPU2 1ERR L 340 38|
chi P set CPU2 THRMTRIP L 4AO\ 4Bl
CPU1 SMI L o] 10411 10BO1
CPU2 SMI L o 1042 10B02
SMI_BUFF_L 4—‘ GND 980

Vee
FCPU1

IERR_L

THRMTRIP L

*| FORCEPR_L

| PROCHOT L

o 1.5V GTL

ooyt smL
»| FORCEPR L on Xeon

PROCHOTL Processor

IERR_L

THRMTRIP L

*1 NMI

* CPU2 SMIL

—‘ CPU2

SOUTHBRIDGE NMI
SOUTHBRIDGE SMI_L

pOWer supervisor

POWER GOOD

Power Supply

|
P q

O002aac747
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GTL Active Translation Device Status

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
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GTL2005 Application for JTAG

Domain Domain

GTL I/Os

V  Active Logic level translation is required between the GTL interface
of the processor and LVTTL interface chipset on servers.

V  Multiple GTL2005 are used on Romley architecture for level
translation on Reset, PowerGood Err, CPU Thermal trip signals

X
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Temperature Sensor Value Proposition

» Where used?

A Power Supplies, Motherboards, DIMM

modules

» Why used?

A Determine the temperature

A Set window for Interrupt, alarm, fan
control, shutdown, etc.

» Why NXP Thermal Sensor?

A Large selection of commonly used local
sensor and local/remote sensor thermal
sensors in a wide range of packages

A Invented the 12C-bus, very proficient
designers with bullet proof designs

A Continuous innovation with new low price
LM75B local sensor in small 2 x 3 mm

package

|
P q

LM75A/ 75B
SE95
SE98A
SE97B*

<+
7 v
cal

lo

NE1617A
NE1619**
SA56004

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

2e C
tle C
tle C
tle C

+2e C
+3e C
+2e C

A= No: B = Yes
No
Yes

Yes

wire

Remote
Diode
Sensor

+3e C
t5¢ C
tle C
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1°C - Temperature and Voltage Sensors U]

Local Temperature Sensor Local + Remote Temperature Sensor

Remote Diode Sensor

- E - 2 R 5

Lt c e = I e c =

Q C han) o — (&) o o @ S
[ @® @© o 9 3 o0 =] (o)) &) E 2
151 | g 32 |2 ¢ E s |2 | SE
. S o T c =} @ g = - A= T =
c = 5 £ 3 £ i £ 0 > © s €
S o o) 2 g 2 3 S o) s o 3 S
= 3 o = i £ < < ¢ D O a o
LM75A/B 1 0.125/11 35
NE1617A 1 1 1 NeAC N3AC 1.0/8 3.0-5.5 70 3
NE1619 1 1 5 N3AC N6AC 1.0/8 2.8-5.5 500 100
SA56004 1 1 1 1 NeAC NLAC 0.125/11 3.0-3.6 500 10
SE95 1 1 NLAC 0.03125/13 2.8-55 1000 7.5
SE97B 1 1 NLAC 0.125/11 3.0-3.6 250 15
SE98A 1 1 NLAC 0.125/11 1.7-3.6 250 15
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LM75B Digital temperature sensor and thermal watchdog

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

Voo
FEATURES — |
APin-for-pin replacement for industry standard LM75 o | rome | [coweumon
and LM75A REFERENCE REGISTER REGISTER
AI2C-bus interface - 8 devices on the same bus I R o i
APower supply range from 2.8 Vto 5.5V e vl I e 1 e
. . /ERTE| REGISTER
ATemperatures range from -55 AC to +125 AC oseiLaTor [ S
. COMPARATOR/ THYST
AFrequency range 20 Hz to 400 kHz with bus fault — INTERRUPT [ || REGISTER
time-out to prevent hanging up the bus ResET |1 | 1 os
A11-bit ADC - temperature resolution of 0.125 AC l =
. LOGIC CONTROL AND INTERFACE |
ATemperature accuracy of: —— — |
AR AC from -25 AC to +100 AC LA s e
ARB AC from -55 AC to +125 AC
AProgrammable temperature threshold and hysteresis
Set p0|ntS Typeb Top's(ide Package
. DUTSEY an Name Description Version
AMaX Supply Current Of 1.0 IJ_A In Sh utdOWn mode LM75BD LM75BD SO8 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
. LM75BDP LM758 TSSOP8  plastic thin shrink small outline package; & leads; body width 3 mm SOT505-1
Astand'alone Operatlon aS thermostat at pOWer'up LM75BGD 758 XSONBU  plastic extremely thin small outline package; no leads; 8 terminals; SOT996-2

UTLP based; body 3 x 2 x 0.5 mm

AESD protection exceeds 4500 V HBM per JESD22-
Al114, 2000V CDM per JESD22-C101

ASmall 8-pin package types: SO8, HWSONS,
TSSOPS8

In Production >
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SA56004 Application

APPLICATIONS Vio
A System thermal management in Iaptomﬂ”qi],ﬁ?mﬂ]f‘m

desktops, servers and workstations E-HIELDEDTWISTEDI:'AlR\ - 1 V.DD oyt W
. "I . .
A - Computers and office, el'ect rioqli c Sl g menit,
22nF SA5E004-X CONTROLLER
—— o - & | I
RENOTE y 1|0 IEERTL INT
SENSOR
+_1i_~.f e ﬁ” I i GND E—| EilS
% FANCONTROL 5
CIRCUIT

SLoa0TE

FEATURES

A @fmip local and remote microprocessor thermal diodes or diode connected transistors temperature
sensing within NL AC

A Offset registers available for adjusting the r
A Programmable under/over temperature alarms: ALLI
A SMBus 2.0 compatible interface2Cigaufaicports TI MEOI
A -hit] 0.125 AC resolution

A 8 different device addresses ar e a-EREDHaithimarking o r

code ARW is address compatible with the National LM86, the MAX6657/8 and the ADM1032.

)

)Y 4 "
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DDR3 7T Where the SE97B will be used

-

-

-

-

TS/SPD on DDR3 DIMM

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

A SO-DIMM notebooks, mostly thin and light models

A Not being used on UDIMM for desktop due to no
heat constraint

Reduced TS/SPD power supply in future

A DDR3 DIMMis 1.5V > 1.35V +/- 10%

TIM (Thermal Interface Material Layer)

A Required on 4GB RDIMM or greater
A Not required on 1GB and 2 GB RDIMM

Industry standard naming for packages

|
P q

A DFN <1 mm
A TDFN < 0.8 mm (NXP TP package)
A UDFN < 0.6 mm

Heat Spreader

TIMM

DRAM

DRAM

TS/SPD

SE97

DRAM

DRAM

PCB
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SE9OX PSON81T 2 x 3 mm package

HWSONE: plasiic thermal anhancad vary vary thin small outline package; no lsats;
&tarminalz; body 2 x 3 x 0.8 mm S0T1055-1

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 il
design.
2]

EE w=E
< 0.8 mm max height will be N
sufficient if there Is at least a
0.15 mm gap between the !
HS/TIM material and the L B

TS/SPD combo device. T T T

wr || oAy | e ¥ | n
) mae | 05 | oo oz |z [ 1s |31 | 1s 0.45
Aluminum mm | nam o 33 s oo |mes | e
Heat Spreader i o2 | 15 [ 18 | 23] 14 035
TIM Mot
Soft heat 1. Dimension &5 Incudirg plafing tickness. The package foolornt |5 compafibie witn JEDEC MOZ2S
DRAM DRAM TS DRAM DRAM conducting OUTLINE REFERENCEE EURCPEAN 2UE DATE
material VERSIOH IEc |  JEDEC JEITA PROJECTION
PCB | SOTADES-1 MO-225 -L_T__-l--@ Je-omin U |
e —

In Production *0
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SE97B Temp Sensor with Integrated SPD

FEATURES

b

2nd generation Temp Sensor with integrated new JEDEC
compliant SPD (2-kbit EEPROM)

JEDEC Grade B accuracy

I £05° Ct1° C(typ./max.) +75° Cto+95° C

T 1.0° C/£ 2° C (typ./max.) +40° Cto+125° C

| 2.0° C/+ 3° C(typ./max.) -40° Cto+125° C
Temp sensor 1°C 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 251 35 mS (typical is 30.5 mS)
Support /EVENT pin deasserted during TS shutdown
Supports permanent and reversible software write protect
Supports 0T 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 pA/10 HA max
Operating temperature range fromi140° Cto+125° C

+
*

terminal 1

index area\\.‘
Aol 1] [8]
Al 2] [7]
SESTBTP
A2(3] L&
Vss| 4] [5]

AE

0.3 mm min vs 0.2 mm JEDEC

JEDEC compliant package from APB i SE97BTP,547 Reduces possibility of solder bridging

W
4\

Voo

EVENT
SCL

sDA

J
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2. Interface Products for Enterprise Network & Computing

i 1°C-bus

i GTL AGeneral Purpose I/0

i DIMM ABus Buffer

" UART ALevel Shifting

. ATemp Sensor

I PCl Express AMux & Switch

: ALED Di d Blink
3. Conclusion ALED Flaah o

ADIP Switch

AA/D Conversion

ABus Controller
ABridge to SPI or UART
ALCD Display
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What are Multiplexers and Switches

» Application Note AN262

!f

-

|

I2C Bus

P

vy

vy

<«

Interrupt Out

MUX
[ .:
- = OFF
: P
AN
Controller <

AN

N

e

I2C Bus O

I2C Bus 1

Interrupt O
Interrupt 1

Channel active after STOP command

2,4, 8 channe/

i

»
»

I2C Bus

[
>

f

P
<«

L

2C Bus O

v Yy

~°
: OFF

Jj

I2C Bus 1

vy

'.\D.:
: OFF

Reset

Interrupt Out

Controller

12C

Switch

Interrupt O
Interrupt 1
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NXP Multiplexer & Switch Value Proposition

» Where used?

A Notebooks, desktop, server, telecom,
power suppliers, personal and
anywhere else the 1°C-bus needs to be
split

» Why used?

A Address conflict resolution if two devices

with same address need to be on the
same bus

A Voltage level translation to allow
devices with different voltage supplies to
operate on the same I°C-bus

A Broadcast communication to identically
addressed slaves

» Why NXP Multiplexer & Switch?
A Largest selection of multiplexers and
switches in a wide range of packages
A Invented the 12C-bus, very proficient
designers with bullet proof designs

I2C Bus

2C Bus 0

[2C Bus 1

12C

Interrupt Out
Controller

Interrupt O
Interrupt 1

Multiplexer

Can only select one downstream channel at a time

A

\; I2C Bus 0
I2C Bus - OF
- [°CBus 1
l OF
Reset I2C Interrupt O
Interrupt Out Controller Interrupt 1
Switch

Can only select one downstream

multiplexer or multiple channels can be selected for

channel at a time like

broadcast mode or level translation u
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Multiplexers / Switches Family

Mux/Switches
Family

| Master Selector Interrupt & Reset

PCA9541A/01, /03

Mux

A 4

PCA9540B

Mux Interrupt

PCA9542A

\4

Mux Interrupt
PCA9544A

Switch Interrupt & Reset

PCA9543A/B/C*

Switch Interrupt & Reset
PCA9545A/B/C*

\4

Mux & Reset
PCA9547

\4

Switch Interrupt & Reset
PCA9546A
PCA9646

*Note: A, B, and C have different I12C fixed address

v

Switch & Reset
PCA9548A
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1°C Multiplexers: Multi-card Application

- Cards are identical
- One card is selected / controlled

at a time

- PCA9544A collects Interrupt

M

ASTER

12C bus O

Card O

Card 1

Card 2

Card 3

Interrupt signals are collected

into one signal

Reset

|I-A |ﬁ
A 4

»| Reset

Reset

Sub
Syste
Int

m

——— ¥~

—— ¥~

67



Isolate An I°C Hanging Segment

o . Device 1
» Isolating individual device becomes very easy for
troubleshooting and maintenance.

Device 2

MASTER PCA _
9548A Device 3
Device 4
De S
Device 7
Device 8




Master Selector for Fault Tolerant Application

» Problem: Masters may not be multi-master capable or can lock up the

bus.

» Solution: PCA9541, a master selector, is used to separate the masters
and still allow shared access to slave devices.

O I 4 Assembly A SDA/SCL =)
1 [ 1 T Master A
PCA9541A| | domP FRU
Main | | '
Master EEPROM
\_ /
4 Assembly B SDA/SCL
P y I r Master B
PCA9541A FRU FRU
| |
v EEPROM
- NS /
AV 4
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NXP LED Controller Value Proposition

» Where used?
A Server LED indication

» Why used?
A Offloads CPU from dimming and blinking
operation

A Stand-alone blinking capability after
learning programmed sequence

A Minimal PCB routing
A Programmable blink rates and duty cycle
A Low power (<1uA, standby current)

» Why NXP LED Controller?

A Largest selection of LED Controllers in a
wide range of packages

A Invented the 12C-bus, very proficient
designers with bullet proof designs

|
P q

Dimmer i PCA9530/1/2/3

PCA953X
R —_—
400 kHz PWM 1 R .

I12C Bus

: " PWM 2 T 4
s
HW Addr pin "
A | 160 Hz Osc

Blinker i PCA9550/1/2/3
400 kHz

PCA955X *
PWM 1
12C Bus .

T pwm2 || *

n

HW Addr pin "
A | 40 Hz Osc
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LED Blinkers and Dimmers Family 7 Voltage Switch

5V, 25 mA Color 40V, 100mA Color
LED Blinkers LED Dimmers Mixing LED Mixing LED
Controllers Controllers

PCA9901 ERsii

PCA9550 PCA9530 PCA9632 [1]
PCA9553 PCA9533 PCA9633
PCA9551 PCA9531 PCA9634 PCA9624
PCA9552 PCA9532 PCA9635 PCA9622
PCA9685 PCA9626
Blinking and Dimming Applications
» LED Indicator Control for Status on servers
[1] Note: Low power version of PCA9633 for mobile applications o

\ [V 4 72
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PCA96851 LED Lighting

o VCCS
Easy color mixing

Larger current /
higher voltage

Vv x
Global dimming also cc2 i‘ i i
/ with external pin —  RGB-LED <
OE = Drive high efficiency
converters
A AN A3 A7 »
Y.
v — PWM1 —» b < Vees
ccl — PWM2 —> > 2 ol
| = > N
I <
pcC | 2 > ——- 7 '
| | N
1
1 PWMn —» -
12C bus, easy PWM
remote control I Input
|
1
Key benefits:
» Self-contained PWM on each output, set once, no PWM clock
running across your PCB, C reducing EMI
» 12-bit PWM resolution
L » PWM frequency adjustable from 40 .. 1000 Hz ) J
73
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LED Controllers i Constant Current Source

» Why used?
T Constant current output ensures LED brightness does not change with varying supply voltage

» Where used?
T High Brightness LED control for status indication on Servers

» Why NXP LED Controller?
i Constant current with per channel DAC to improve LED quantum efficiency in color mixing
I Programmable output to output delay to minimize EMI and reduce BOM cost
i Enhanced thermal package for excellent power handling
i 12C-bus or UFM (5 MHz) interface solution to handle bidirectional or fast single direction
I Enhance chip reliability with built-in LED short, open, over-current, and over-temp protection

PCA9922 8 None 15mA ~ 60mA Yes 25-MHz Serial Shift Interface
2C- ;
PCAQ954A [1] 8 SMHz 295UA ~ 57mA Yes Fm+ I<C; 3 Aqldress Pins (5
level addressing)
PCA9952 [2] 16 8MHz 5mA ~ 57mA Yes Fm+ I2C; 4 Address Pins
PCA9955 16 8MHz 5mA ~ 57mA Fm+ 12C; 5 Address Pins
2C - H
PCA9953A [1] 4 8MHz 5mA ~ 57mA Yes Fm+ I<C; 3 AereSS Pins (5
level addressing)
20 3
PCA9956A [1] 24 SMHz 5mA ~ 57mA Yes Fm+ I°C; 3 Address Pins (5

level addressing)

[1] Device in development
[2] Sampling

4Y




PCA9901 1-Wire Single LED Driver

FEATURES

b

b

b

|

Vee=21Vto55V

1-bit Constant Current LED control
Stand bl i nki
the sequence

al one

ng

One-wire interface
Wake up, Standby and Reset modes

lax = 20mA (current in the LED set by external

resistor)

|deal for low power applications: lcc <250A,

Istandby <1pA

P

http://www.standardics.nxp.com/products/i2c.led.controllers/

Vear

CTRL

TWire|

capabl cpy y

LEDOU]
PCA9901

% =

ISET ND

Rexr = 2

-

\;\:

11;

VALUE PROPOSITION

U  Off loads the CPU from the LED blinking
task

U Reduces power consumption during LED
blinking task U
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