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Introduction

Your partner for notebook computing

Designing notebooks isn’t getting any easier. The footprint continues to on our decades-long leadership in high-performance mixed-signal solutions,
shrink, and consumers continue to demand more features, faster speeds, providing continuous innovation for each functional block. We specialize in
and lower power consumption. There are always new protocols on the horizon,  miniature packaging, and always make power efficiency a priority.

and even standard feature sets require smart connectivity and smart energy

management. In this guide, you'll find details on our complete range of notebook offerings,
including graphic interfaces, power management, audio systems, ESD

NXP understands all this, and provides world-class solutions specifically protection, system control, memory interfaces, and more.

created to help designers deliver exceptional notebook systems. We build

Why NXP for notebooks?

» Technology and manufacturing expertise in high-performance, mixed-signal
technologies (RF, interface, power management, security, digital processing,
etc.)

» Leadership in discrete and logic solutions

» World-class process technology and manufacturing capabilities, with largely
in-house assembly and test

» Trusted supplier with a very broad portfolio



Introduction

NXP enhances performance throughout the system
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(/1 High-speed graphics connectivity .

op (G55 High Bandwidth :
ESl= - Switches Graghlcs
HOMI - Level Shifters |~  Memory
ovi Controller
ESD

11 H Igh-bandWIdth SWitCheS for » Active-mode current 0.2 mA
. » Temperature range: -40 to +85 oC
DisplayPort and PCle b ESD HBM 8 kV, MM 500 V, CDM 1.25 kV
» HWQFNS56 package with two pin outs for easy PCB routing

These devices maintain signal integrity by routing signals between single » Compatible in form, fit, and function with Pericom PI3PCIE2612

and multiple sources. They lower system power, and they reduce pin-

count in the core chipset. They also help manage battery life, by letting

DISV\I}I)ULII;UVQJC?SFECE v SEL CBTL06122

the system switch between discrete graphics during high-performance 5 e |06
operation powered by mains and integrated graphics when using the — %5 S
battery. They deliver excellent performance and are available in cost- FLeeTRen

e AC-coupled DO+
effective, industry-standard packages. PNy erenel el o Do-

4>I> 1 DATALANE |IN_o-
i

I

™

—‘—‘ TX0+

TX0-

Hex DisplayPort v1.1a and PCle Gen 1/Gen 2 Muxes CBTL06121/22

differential pair

I
1 DATALANE [IN_i-
it

. X . output buffer oo N e J: bix
Many chipsets use reconfigurable 1/O to reduce the pin-count and > | =
support a variety of interfaces. The CBTL06121/22 lets the chipset use ™ \ﬂ i
PCle and DisplayPort interfaces using the same 1/O. It has dedicated - s 7 r:;
channels for Aux and Hot Plug Detect (HPD), and is extremely useful oﬂ[} :: L e | =

™ Tx+

TX2-

/
gl

in notebook docking stations, where it can enable two DisplayPort

connections to the chipset. The device can also be used to switch PCle

AC-coupled D3+
output buffer differential pair | y_g+ D3

DP CONNECTOR

between discrete and integrated graphics, to save battery power. — ST owmmime [ws |

> " '\—‘—‘ TX3+
Features HPD
» CBTLO6121A/B: Genl PCle @ 2.5 Gb/s, v1.1a DisplayPort @ 2.7 Gb/s T
» CBTLO&122A/B: Gen2 PCle @ 5.0 Gb/s, v1.1a DisplayPort @ 2.7 Gb/s <k

» 1:2 switching/multiplexing of DisplayPort or PCle signals

» 4 high-speed differential channels ot uter ours

» 1 channel for HPD e R o

» 1 channel for differential AUX or
single-ended DDC

» Selectable passive switching

» Power supply: 3.3V £10%
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RX0-
> 7 —
T
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i
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(/1| High-speed graphics connectivity

Hex DisplayPort v1.1a/1.2 Mux CBTLO6DP211/12

Designed using NXP's proprietary high-bandwidth pass-gate technology, VDD
these devices perform 1:2 switching or 2:1 multiplexing of four high- h
speed differential AC-coupled DP channels. They support switching/ CBTLOGDP211
multiplexing of Hot Plug Detect (HPD) signals as well as Auxiliary (AUX)
and Display Data Channel (DDC) signals, and can be used with GPUs/ INY_na 4 0\
CPUs that have dedicated AUX and DDC I/O. IN1_n- 4 OUT e
IN2_n+ —— ; OUT_n-
Features IN2_n-
» CBTLO6DP211: v1.1a DisplayPort @ 2.7 Gb/s, Gen1 PCI3 @ 2.5 Gb/s
» CBTLO6DP212: v1.2 DisplayPort @ 5.4 Gb/s, Gen2 PCI3 @ 5.0 Gb/s AUX1+ o
» 1:2 switching or 2:1 multiplexing of DisplayPort or PCle signals AUX1-
- 4 high-speed differential channels with 2:1 multiplexing for AUX2+ o
DisplayPort main link signals or PCle signals AUX2- AUX+ or DDC clock AUXs
- 1 channel with 2:1 multiplexing for single-ended HPD signals DDC CLKA AUX_ or DDC daia AUX-
- 1 channel with 4:1 multiplexing for differential AUX or single-ended DDC_DAT1 o
bbC DDC_CLK2 “
» Selectable passive switching DDC_DAT2
» Power supply: 3.3V £10%
» Active-mode current 0.2 mA PD o
» Temperature range: -40 to +85 °C PDIN
» ESD HBM 8 kV, ESD CDM 1 kV
» TFBGA (5 x 5 mm, 0.5 mm pitch) and HWQFN56 (11 x 5 mm, 0.5 mm Hrp-2 ;)
pitch) packages
GPU_SEL
DDC_AUX_SEL

TSTO Q 1 1

XSD

GND 002aag002




1.

High-speed graphics connectivity

USB 3.0/LVDS/PCle Gen2/DisplayPort switch CBTU04082

A high-speed, general-purpose mux/demux with 5.0 Gb/s bandwidth.
Four different channels to support a number of interfaces, including
LVDS, USB 3.0, DisplayPort, and PCle.

Features

» 4 differential channel, 2:1 multiplexer/de-multiplexer

» USB 3.0/PCl Express Gen2 performance: 5.0 Gb/s

» Low intra-pair skew: 7 ps maximum (between positive and
negative bits)

» Low crosstalk: -23 dB at 3 GHz

» Low off-isolation: -23 dB at 3 GHz

» V_, operating range: 1.8 V £10%

» ESD tolerance: 6 kV HBM I/O; 1 kV CDM

» Low inter-pair skew: 35 ps maximum

» Compatible in fit, form, and function with PI2PCIE2412

» HVQFN42 package (3.5 x 9 mm, 0.5 mm pitch)

Discrete
GfX

Integrated
GfX

DO +

DO -

D1+

D1 -

D2 +

D2 -

D3 +
D3 -

D4 +

D4 -

DO +

DO -
D1 +

D1 -

D2 +

D2 -

D3 +

D3 -

D4+
D4 -

LVDS Switch




(/1 High-speed graphics connectivity

1.2 HDMI/DVI level shifters > Active power 35 A typical

» ESD 8 kV HBM

These devices provide HDMI and DVI connectivity on the motherboard. > HVQFN48 package (7 x 7 mm)

To support various platforms, there are options for inverting and non-
inverting Hot Plug Detect (HPD).

05N ot bias PTN3360A
Enhanced performance DisplayPort to HDMI/DVI level shifters o
PTN3360A/B oo o
These devices can communicate directly with the graphics chipset via o g
the DisplayPort interface, so the system can have HDMI or DVI outputs. input bias &nable |
The PTN3360A has an inverting Hot Plug Detect (HPD) level-shifter and e
is suitable for use with Intel's Montevina platform. The PTN3360B has a L Sﬂljﬁif
non-inverting level-shifting HPD for use with platforms such as the Intel wos: g
Calpella and later platforms. input bias enable |

"~ — Gnable
Features
» PTN3360A: Inverting 1.1 V level-shifting HPD IN-D2+ —

[— OUT_D2+
_ g our o2
h i enable l
» |nputs ﬁfffenable

» PTN3360B: Non-inverting 1.1 V level-shifting HPD input bias

[— OUT_D1+
- 4 pairs of low-swing AC-coupled differential for TX from display sool| [|soe — OuT_DI-
source to sink with integrated 50-ohm termination resistors and nor |
bias voltage e |
- 1 HPD from display HPD_Sink to GMCH HPD_Source _
- 1 pair for DDC (I2C clock and data) HPD_SOURCE_N <‘| AP by HPD_SINK
(OVto1.1V) 00 k0 (0Vto5V)
» Outputs Q
. . DDC_EN (0 Vt0 3.3V) DDC level shifter
- fll pa{rs;cof I'DI'I\D/I(I?? ourp;:‘t; up to 2.5 Gb/s per lane so soumce H soL Sk
-1 pair tor evel snitter j
SDA_SINK

- Power supply: 3.3V £10% SDA_SOURCE

002aae205




(/1| High-speed graphics connectivity

Enhanced performance DisplayPort level shifter with HDMI/DVI

deep color support PTN3360D OE N —Wbi PTN3360D

This device can interface directly with the graphics chipset via the L

DisplayPort interface, and allows the system to have an HDMI output with e — out_pas

support for “deep color”. N [:[ 5 el

IN_D4-
Features input bias b
’ |npUt5 ﬁiiim — OUT_D3+
- 4 pairs of low-swing AC-coupled differential for TX from display 50szﬁ Dsosz E ouT_D3-

source to sink with integrated 50 Q termination resistors and bias ::—ggt [ Jea
voltage T inputbias erable |

- 1 HPD from display HPD_Sink to GMCH HPD_Source /g‘)}ﬁfm

- 1 pair for DDC (I2C SCL and SDA) swm Ds“’ — gg%ng
» Outputs IN_D2+ —

- 4 pairs of TMDS outputs - up to 2.5 Gb/s per lane A I S -

- Supports 36-bit HDMI deep color mode e - '

- 1 pair for DDC level shifter / buffer ﬁ"’m | out pis
» Programmable equalizer s0Q D“Q E OuT.D1-
» Non-inverting level-shifting HPD :E:B}f [~ Jea
» Power supply: 3.3V =10% EQs e”ab'efj\i
» Active power 35 mA typical HPD SOURGE _|_HPD level shifter E HPD SINK
» ESD 6 kV HBM (0Vi033YV) N wora | @VIO5YV)
» HVQFN48 package (7 x 7 mm) DDG_EN (0V103.3 V) ‘

SCL_SOURCE DDC BUFFER SCL_SINK
SDA_SOURCE '-EVE'iAg*‘[‘)'FTER SDA_SINK
002aaf241




(/1| High-speed graphics connectivity

1.3 ESD protection for high-speed
graphics interfaces

ESD pulses are a major cause of damage and malfunction. NXP offers a
variety of devices that deliver outstanding protection against ESD and
other voltage-induced transient pulses.

ESD protection for ultra-high-speed interfaces, including HDMI, DVI, Dis-

282 playPort, eSata, and LVDS

Fully integrated DVI and HDMI host-interface protection, with level shifting for
IP4776 DDS channels and backdrive protection for HDMI, plus high-level ESD protec-
tion diodes for TMDS signal lines

Fully integrated DVI and HDMI host-interface protection, with DDC buffering HDMI, DVI Display port
\P4777/78 and decoupling, hot-plug detect, backdrive protection, CEC slew-rate control, |P4776 cecesses 1P4283
and high-level ESD protection diodes for TDMS lines \P4777/78 < N 4 PESD5VOX1B
1P4283
A signal-conditioning and ESD protection device designed to enhance the 1PA786
1P4786 stability of HDMI transmission and minimize the trace impedance of the TMDS

lines

An ultra-low-capacitance, bidirectional ESD protection diode for use with one

AESDERAIE signal line. Supports DisplayPort




Power management

2.1 CPU/GPU, I/O, memory & power
switches

As systems for power management become more complex and board
space shrinks, the demand for higher efficiency and smaller footprints
has become even more critical. High efficiency is particularly imoprtant in
notebooks, since it reduces power consumption, minimizes heat output,
and increases reliability, which saves on maintenance costs.

N-channel TrenchMOS family PH/PHLxxxxx

NXP’s Trench6 MOSFET family provides the industry’s lowest R ¢
performance in the LFPAK package, which has a footprint 46% smaller
than that of DPAK while offering similar thermal performance.

Features

» Low gate charge

» Low Ry .

» Dimensions comparable to SO8

» Significantly thinner than SO8 & DPAK
» Wirebond free (Cu clip design)

» High current transient robustness

» 100% avalanche tested

» Leads are optical-inspection friendly

Package Part Number

QFN3333

LFPAK

PHL3530AL
PHL3830AL
PHL5830AL
30V
PHL9030AL
PHL13030AL
PHL17030AL
PH1225AL
25V
PH1825AL
PH1330AL
PH1730AL
PH1930AL
PH2530AL
PH3030AL
PH3430AL 30V
PH4030AL
PH5030AL
PH6030AL
PH7030AL
PH9030AL

L denotes logic-level

CPU Power

1/0 Power

GPU Power

AC/DC

PFC

Memory Power

Power Switch

Discretes

0.9
1.13
1.06
1.29
155
179
219
2.43
272
3.63
4.26
492

6.16

S denotes standard-level

29 3.5

3.8
5.8

1.2

15

13

2.4

Bi5




Power management

2.2 AC/DC & PFC solutions Features

» General
Our GreenChip™ family makes it easier and more cost-effective - Integrated PFC controller and flyback controller
- Low external component count

for power supply manufacturers to comply with energy efficiency
- High voltage start-up current source

- Wide VCC range (38 V)

- Fast latch reset function for fast recovery by mains interrupt
- Soft (re)start for flyback and PFC controller

- Mains under-voltage and brown-out protection integrated

specifications such as 80PLUS and EnergyStar. The family is designed
specifically for energy savings and has, from its inception, led industry
standards in PC power efficiency, especially in notebooks. Active Power
Factor Correction (PFC) reduces disturbance on the AC distribution

netDistortion (THD). NXP's ultra-fast diodes help boost power efficiency

by offering a very low forward voltage together with very fast reverse > Flyback controller

recovery. - Zero voltage switching

- Quasi-resonant operation with frequency limitation

GreenChip Il PFC & flyback controller TEA1751 - Frequency reduction at low loads

High integration makes this third-generation Switched Mode Power > PFC controller

Supply (SMPS) controller IC a cost-efffective choice for notebook power - Quasi-resonant operation with frequency limitation

adapters, since it uses very few external components. - Input voltage compensation for control loop
- Switches off automatically during standby/low-power mode
(via flyback controller)

- Dedicated circuitry to prevent audible noise during low-power mode

Mmoo

"\ Lboost  Dboost Vbus = 90 V - 400 V /
1
Lp
Comm. + |
+ == Cbus
+
Differ. == Cin . == Cout
+ Sboost TEA1751 Sprim
Rect. jl Power Factor Correction —, |—
and Flyback control
h I

brb673



Power management

GreenChip synchronous rectifiers TEA1719T and TEA1761T/62T
These controller ICs are dedicated for synchronous rectification on the

secondary side of discontinuous conduction mode and quasi-resonant f]ﬂopto
flyback converters. They are are ideal for the design of a cost-effective [

notebook power adapter. The TEA1761T builds on the TEA1719T by >| ¥ orto £V [
adding internal circuitry for over-temperature protection, and the

Vout

]Hfb1

TR o Cfb

TEA1762T is an enhanced version of the TEA1761T. Vin —3 | L

Vce
OPTO VSENSE

== Cout

Features
» TEA1719T and TEA1761T/62T

- Strong drive capability Frsence SRSENSE| rea1761T
i SSULLEIES

- High driver-output voltage (10 V) to drive all MOSFET brands to the qorim | Qsec
PRIMARY P [

lowest Rosiony SIDE Jt j
- Discrimination between primary stroke and ringing at low mains CONTROLLER | |} | L DRIVER

- Wide V. .range (8.5 to 38 V) GND ISENSE
R'iseﬂf
1 —

] Rfb2

- Accurate internal voltage reference for voltage control (within 1%)

- Integrated primary-side control/feedback function

- No aux-winding for supply needed 014aaa064

- Under-voltage protection
- Internal over-temperature protection (TEA1761T/62T only)
- Low current consumption
- High integration (low external component count)
- Minimum PCB space required

» TEA1762T only
- General-purpose latch input for protection purposes
- Accurate reference output (2.5 V) for external OTP protection
- Additional sense ground for more accurate voltage control
- Additional optocoupler drive output for higher flexibility

(protection and control)




Power management

GreenChip resonant controller TEA1713T

This multi-chip IC integrates a PFC controller and a controller for a
Half-Bridge resonant Converter (HBC). It provides the drive function

for the discrete MOSFET in an up-converter and for the two discrete
power MOSFETs in a resonant half-bridge configuration. It enables highly
efficient and reliable power supplies providing over 100 W with

a minimum of external components.

Features
» General
- Integrated PFC + resonant controller
- On-chip high-voltage start-up source
- Standalone operation or IC supply from external DC supply
- Extended wide supply voltage range (36 V)

» PFC controller

- Boundary mode operation with on-time control

- Valley/zero-voltage switching for minimum switching losses

- Frequency limitation to reduce switching losses

- Accurate boost voltage regulation

- Burst mode switching with soft-start and soft-stop
» Advanced resonant half-bridge controller (HBC)

- Adaptive non-overlap timing (cycle-by-cycle)

- Burst-mode switching

- Integrated high-voltage level shifter

- Adjustable minimum and maximum frequency

(max. freq. = 500 kHz)




Power management

GreenChip Il SMPS controllers TEA1733T/33LT

Intended for flyback topologies, these SMPS controllers integrate slope
compensation for Continuous Current Mode (CCM) operation, and
implement frequency jitter to reduce EMI. They enable low-cost, highly
efficient and reliable adapters of up to 75 W with a minimum of external

components.

Features

» Large input voltage range (12 to 30 V)

» Very low supply current during start-up and restart (typically 10 pA)

» Low supply current during normal operation (typically 0.5 mA
without load)

» Overpower or high/low line compensation

» Adjustable overpower time-out

» Adjustable overpower restart timer

» Fixed switching frequency with frequency jitter to reduce EMI

» Frequency reduction with fixed minimum peak current to maintain
high efficiency at low output power levels

» Slope compensation for CCM operation

» Low and adjustable OverCurrent
Protection (OCP) trip level

» Adjustable soft start operation

» Two protection inputs

» IC overtemperature protection

CPU Power AC/DC

1/0 Power PEC
Memory Power
Power Switch
GPU Power

Discretes

100 V N-channel MOSFETs PSMN7R0-100ES and PSMNO013-100ES
These devices are recommended for use with the GreenChip ICs
TEA1751 and TEA1761, in applications that use an adapter with AC/DC
isolated flyback.

Features
» Low RDS(ON)and QG(

» Low-profile I?PAK package

oy TOr better efficiency

+19V

+380 V

DC IN . DC OUT
oV
DC OuUT
t-
R SENSE
0V DC IN - .
I T H Sync. rectifier E Recommended devices
Control IC : controller ! 12PAK
Eg : Eg : PSMN7R0-100ES
TEA 1751 TEA1761 E PSMNO013-100ES
! 12PAK
1| voltage feedback |1
and isolation .
Eg :
TEA1761 '

Hipmppepmppepnpepepppeppepnpn brb674




Power management

PFC diodes for BYCxxxx

Our Casco diodes form a new family of Continuous Current Mode
Power Factor Correction (CCM PFC) diodes with hyperfast recovery
speed. Equipped with advanced dice-in-series connection technology,
the BYCxxxx family achieves a typical trr value less than 13 ns, and a
maximum voltage drop of 2.4 V at 150 °C. This significantly minimizes
power losses for the diode and for the switching MOSFET.

Features

» Reduces system losses in order to meet more stringent eco-design
standards

» Cooler running devices for improved reliability

» Industrial standard package, for ease of use and better deliver of
sustainability

» Better cost/performance ratio compared to SiC Schottky rectifiers

» Low Dropout Regulators

TVS Diodes MEGA Schottky Diodes (Flyback)
| |
| PFC diode || out
AQ 90 EMI | N [~ N | . DC-DC
~264 V| FILTER
: : : J_ L v » Diodes (MEGA & Standard Booster)
] ] i\ 'I' » MOSFETs (including integrated
T | Schottkys)
| | /J7 » Shunt Regulators
| |
| |
| |
| |

brb330



Power management

2.3 Discretes for power management

We offer a variety of discrete devices for SMPS systems and
DC/DC conversion, including TVS diodes, Schottky diodes,
small-signal MOSFETs, shunt regulators, and LDO regulators.

Discretes for SMPS

We make it easier to achieve efficient designs with MEGA Schottky
diodes that offer improved low forward voltage characteristics (<0.4
sson) MOSFETSs,
and proven voltage regulator solutions that allow for optimal cost

V,[V]). We also offer a variety of protection diodes, low R

performance.

AC 90 EMI
~264 V| FILTER

brb330

Transient Voltage Suppression (TVS) diodes (400 to 600 W)
PTVSxxxxx

Offline power supplies are highly susceptible to damage caused by
strong transient voltage surge pulses resulting from lighting strikes

or (more commonly) inductive switching or load dumping. Our
unidirectional TVS diodes are designed to protect against these transient
over-voltage conditions. They're available in plastic surface-mounted
packages (such as SOT23), and also in the new Flatpower SOD123W, a
small plastic package with flat leads.

Features

» Double peak pulse power compared to competition in same or
similar package

» 50% reduced board space compared to SMA package

» 50% reduced height compared to SMA package

» Very low leakage current

| \ | PFC diode | output rectifier
AC9 [ EMI | |
~264 V| FILTER | | g
+ +
‘ iy

i T T
| T
=

brb330

PTVSxSTUR 400W TVS in SOD123W package V. = 3.3-64V

PTVSxP1UP 600W TVS in SOD128 package V. =3.3-64V



Power management

Transient Voltage Suppression (TVS) Diodes — 400 W

Power
Type name Package (10:1000 us A/ L tyP @ V1 Ve typ @1, Vymax @I, 1p (A)
waveform)
8V

PTVS3V3S1UR 350 W 33V 5.6V 43.8A
PTVS5VOSTUR 5V 6.7V 9.2V 435A
PTVS6VOSTUR 6V >HA 7.02V 10 mA 103V 38.8A
PTVS6V5S1UR 65V 7.6V LAY 357A
PTVS7VOST1UR 7V 3pA 82V 12V 33.3A
PTVS7V5S1UR 7.5V 0.2 uA 8.77V 129V 31A

PTVS8VOS1UR 8V 0.03 pA 9.36V 13.6V 29.4 A
PTVS8V5S1UR 8.5V 0.01 pA 9.92V 144V 27.8A
PTVS9VOSTUR 9V 10.55V 154V 26 A

PTVS10VS1UR 0V 17V 17V 235A

0.05 pA

PTVS11VS1UR mv 1285V 18.2V 22 A

PTVS12VS1UR 12V 14V 19.9V 20.1A
PTVS13VS1UR 13V 15.15V 215V 18.6 A
PTVS14VS1UR 14V 16.4V 232V 17.2A
PTVS15VS1UR 15V 17.6V 244V 16.4 A
PTVS16VS1UR 16V 18.75V 26V 15.4 A
PTVS17VS1UR 17V 199V 27.6V 145A
PTVS18VS1UR SOD123D 18V 21V 29.2V 13.7A
PTVS20VS1UR 40w 20V 2335V 324V 123A
PTVS22VS1UR 22V 256V 355V 11.3A
PTVS24VS1UR 24V 28.1V 1 mA 389V 10.3 A
PTVS26VS1UR 26V 304V 421V 95A

PTVS28VS1UR 28V 328V 45.4V 8.8 A

PTVS30VS1UR 30V 0.001 pA 351V 484V 83A
PTVS33VS1UR 33V 387V 533V 75A

PTVS36VS1UR 36V 421V 58.1V 6.9 A
PTVS40VS1UR 40V 46.8V 64.5V 62A

PTVS43VS1UR 43V 50.3V 69.4V 58A
PTVS45VS1UR 45V 52.65V 727V 55A
PTVS48VS1UR 48V 56.1V 77.4V 52A
PTVS51VS1UR 51V 59.7V 824V 49 A
PTVS54VS1UR 54V 63.15V 87.1V 4.6 A
PTVS58VS1UR 58V 67.8V 93.6V 43A
PTVS60VS1UR 60V 70.2V 96.8V 41A

PTVS64VS1UR 64V 7485V 103V 39A



Power management

Transient Voltage Suppression (TVS) Diodes - 600 W

Power
Type name Package (10:1000 us A/ L tyP @ V1 Ve typ @1, V,max @I, 1p (A)
waveform)
8V

PTVS3V3P1UP 33V 56V 75A

PTVS5VOP1UP 5V 67V 9.2V 65.2 A
PTVS6VOPTUP 6V >HA 7.02V 10 mA 103V 583 A
PTVS6V5P1UP 65V 7.6V 112V 53.6 A
PTVS7VOP1UP 7V 3pA 82V 12V 50 A

PTVS7V5P1UP 75V 0.2 pA 877V 129V 465 A
PTVS8VOP1UP 8V 0.03 pA 9.36V 13.6V 440 A
PTVS8V5P1UP 85V 0.01 uA 9.92V 14.4V MT7A
PTVS9VOP1UP 9V 10,55V 154V 39A

PTVS10VP1UP 10V 117V 17V 353A

0.005 pA

PTVS11VP1UP 1MV 12.85V 182V 33A

PTVS12VP1UP 12V 14V 19.9V 302A
PTVS13VP1UP 13V 15.15V 215V 27.9A
PTVS14VP1UP 14V 16.4V 232V 259 A
PTVS15VP1UP 15V 17.6V 244V 246 A
PTVS16VP1UP 16V 18.75V 26V 231 A
PTVS17VP1UP 17V 19.9V 27.6V 217 A
PTVS18VP1UP SOD128 600 W 18V 21V 292V 205 A
PTVS20VP1UP 20V 2335V 324V 18.5A
PTVS22VP1UP 22V 256V 355V 16.9 A
PTVS24VP1UP 24V 281V 1 mA 389V 154 A
PTVS26VP1UP 26V 304V 421V 143 A
PTVS28VP1UP 28V 328V 454V 132A
PTVS30VP1UP 30V 0.001 pA 351V 48.4V 124 A
PTVS33VP1UP 33V 387V 533V 113A
PTVS36VP1UP 36V 421V 58.1V 103 A
PTVS40VP1UP 40V 468V 645V 93A

PTVS43VP1UP 43V 503V 69.4V 8.6A
PTVS45VP1UP 45V 5265V 727V 83A
PTVS48VP1UP 48V 561V 77.4V 78A
PTVS51VP1UP 51V 597V 82.4V 73A
PTVS54VP1UP 54V 63.15V 87.1V 69A
PTVS58VP1UP 58V 67.8V 96.8V 62A
PTVS60VP1UP 60V 702V 96.8V 62A

PTVS64VP1UP 64V 7485V 103V 58A
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DC/DC conversion: synchronous converter

Synchronous conversion schemes are often used to increase system
efficiency by using MOSFET switches. This example highlights how NXP
discretes can be used to enhance such a design.

Booster Schottky Diode

AC 90 EMI
~264 V| FILTER

DC-DC

brb330

e.g. BAS40
Very low Vf
vVCC /
4
rl
Boost MOSFET n-channel, trench-MOS
e.g. BSP030
L / SOT223,ID=10A,VDS =30V
- ‘FI: RDSon = 20 mQ
Control IC HG —
SW - LYY Y\ -
- / J_
LG ‘H
I Free-wheeling Schottky Diode

e.g. PMEG2010

| T

brb676
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DC/DC conversion: IC-driven buck converter PMEGxxxxx

Various converter topologies are used throughout the industry to
achieve the different DC operating voltages (3.3 to 12 V) typically

used in notebooks. NXP offers cost-effective component solutions for
nearly all these topologies, with proven reliability to enhance any power
management system design. The example shown below demonstrates
the use of a PMEG (Maximum Efficiency General Application) series

diode optimized for use in a typical buck-converter switched-mode ' e . Vout
application. J_ | D1 l
= /N PMEG3020ER ==
Features
) , N —— ENf,  sfP2
» Up to 3 A continuous current capability IF i VIN GND
» Ultra low forward voltage drop VF

| 5 2 = = =
SW BST £
» Low reverse current IR i H 6 1 EI H

S BST
» Low power dissipation
» Integrated guard ring for stress protection

Y
1 =g
L L = brb677

example

| | PMEG3020ER:

I PFC diode | output rectifier / 30V /2 A Schottky

=t DC-DC low VF (520 mV @ 2A 1)
SOD123W, FlatPower

T package

AC 90 EMI
~264 V| FILTER

brb330
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DC/DC conversion: Schottky booster diodes

c. oo

BAS70H SOD123F 750 @1 =10 mA 01@V, =50V 2@V, =0V
1PS76SB70 SOD323 70 70 750 @1 =10 mA 0.1@V,=50V 100 2@V, =0V
BAS70L SOD882 70 70 750 @1 =10 mA 0.1@V, =50V 100 2@V, =0V
BAS70 SOT23 70 70 750 @1 =10 mA 01@V, =50V 100 2@V, =0V
BAS70W SOT323 70 70 750 @1 =10 mA 01@V, =50V 100 2@V, =0V
BAS40H SOD123F 40 120 500@I. =10mA 1@V,=30V 200 5@V, =0V
1PS76SB40 SOD323 40 120 500@I1.=10mA 1@V,=30V 200 5@V, =0V
RB751540 SOD523 40 120 370@I.=1mA 05@V, =30V 200 2@V, =1V
BAS40L SOD882 40 120 500 @I =10mA 1@V,=30V 200 5@V, =0V
RB751CS40 SOD882 40 120 370@I.=1mA 05@V, =30V 200 2@V, =1V
BAS40 SOT23 40 120 500 @I =10mA 1@V,=30V 200 5@V, =0V
1PS70SB40 SOT323 40 120 500@1.=10mA 1@V,=30V 200 5@V,=0V
BAS40W SOT323 40 120 500@1 =10 mA 1@V,=30V 200 5@V, =0V
BATS54H SOD123F 30 200 400@1 =10mA 2@V, =25V 600 nev,=1v
1PS76SB21 SOD323 40 200 300@I1 =10mA 15@V,=30V 1000 50@V, =0V
BATS54J SOD323F 30 200 400@ 1 =10 mA 2@V, =25V 600 nev,=1v
1PS79SB10 SOD523 30 200 400@ I =10 mA 2@V, =25V 600 nev,=1v
RB520S30 SOD523 30 200 600 @ | =200 mA 1@Vv,=10V 1000 0@V, =1V
BAT54L SOD882 30 200 400@ 1. =10 mA 2@V, =25V 600 nev,=1v
BAT54 SOT23 30 200 400@ 1 =10 mA 2@V, =25V 600 mnev,=1v
BAT721 SOT23 40 200 300@ 1. =10mA 5@V, =30V 1000 50@V,=0V
BAT754 SOT23 30 200 340@1 =10mA 2@V, =25V 600 nev,=1v
1PS70SB10 SOT323 30 200 400@1 = 10mA 2@V, =25V 600 nev,=1v
BAT54W SOT323 30 200 400@1 =10mA 2@V, =25V 600 nev,=1v

BAT54CM SOT883 30 200 400@I1 =10mA 2@V, =25V 600 nev,=1v
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DC/DC conversion: ultra-low-V_ PMEG Schottky diodes

types in bold represent new products

SOT457 SOT323 SOD323F SOD323 SOD523
SOD128 (sC-74) SOT23 SOD123W m SOT1061 (SC-70) (5C-90) SOT666 (5C-79) SOD882 SOD882D
Package
/’\n ]
g a@ = = &y

= 2 <
? % E 38x25x10 29x15x10 29x13x10 26x17x10 26x1.6x1.1 20x20x0.65 20x1.25x095 1.7x1.25x07 17x125x0.95 1.6x12x055 1.2x08x06 1.0x0.6x05 1.0x0.6x0.37
E £ ] 1050 540 420 950 830 1000 250 830 570 570 450 250 250
- - =
30 4 low V, PMEG3002EJ PMEG3002AEB  PMEG3002AEL  PMEG3002AELD
0.2 40 600 0.01 low I, PMEG4002E) PMEGA002EB  PMEGAOO2EL  PMEG4002ELD
60 600 0.1 low \'A PMEG6002EJ PMEG6002EB
390 0.2 low Ve PMEG2005ET PMEG2005EH PMEG2005EJ PMEG2005AEA ~ PMEG2005AEV
440 1.5 low Ve PMEG200SAEL  PMEG2005AELD
2 480 0.01 low | PMEG2005EB
. R
05 500 0.03 low I, PMEG2005EL PMEG2005ELD
I 430 0.15 low V, PMEG3005ET PMEG300SEH PMEG300SE)  PMEG300SAEA  PMEG300SAEV
500 0.5 low V. PMEG3005EB PMEG3005EL  F D
40 470 0.1 low \/F PMEG4005ET PMEG4005EH PMEG4005EJ PMEG4005AEA  PMEGA005AEV
550 0.1 low V, BAT720 1PS70SB20
340 1 low V, PMEG2010ER
375 19 low V. PMEG2010EPA
430 0.2 low V, PMEG2010AET PMEG2010AEH
20 450 0.05 low I, PMEG2010BER
500 0.2 low \/F PMEG2010ET PMEG2010EH PMEG2010EJ PMEG2010BEA ~ PMEG2010BEV
550 0.07 low |, PvEGotons)  TVECZTIORA  PNEGZVIORY
620 15 low V, PMEG2010AEB
450 1.0 low V, 1PS745823
360 15 low V, PMEG3010EP PMEG3010ER
e - 450 0.05 lowl,  PMEG3010BEP PMEG3010BER
520 0.05 low I, PMEG3010CEH PMEG3010CEJ
560 0.15 low Ve PMEG3010ET PMEG3010EH PMEG3010EJ PMEG3010BEA PMEG3010BEV
680 05 low V, PMEG3010EB
490 0.05 low V. PMEG4010EP PMEG4010ER
40 640 0.1 low VF PMEG4010ET PMEG4010EH PMEG4010EJ PMEG4010BEA PMEG4010BEV
570 0.05 low I, PMEG4010CEH PMEGA4010CEJ
530 0.06 low V, PMEG6010EP PMEG6010ER
60 650 0.35 low V, PMEG6010AED
660 0.05 low I, PMEG6010CEH PMEG6010CE)
15 20 660 0.07 low I, PMEG2015EH PMEG2015E)  PMEG2015EA  PMEG2015EV
: 30 550 1.0 low V, PMEG3015EH PMEG3015EJ PMEG301SEV
10 460 3.0 low A PMEG1020EH PMEG1020EJ PMEG1020EA PMEG1020EV
2 420 1.9 low V. PMEG2020EPA
[525) 0.2 low A PMEG2020EH PMEG2020EJ PMEG2020AEA
360 3.0 low V, PMEG3020EP
420 15 low V, PMEG3020CEP PMEG3020ER
30 450 0.1 low I, PMEG3020BEP
20 470 25 low V, PMEG3020EPA
520 0.05 low I PMEG3020DEP PMEG3020BER
620 1.0 low V, PMEG3020EH PMEG3020EJ
%0 490 0.1 low V, PMEG4020EP PMEG4020ER
535 0.1 low V, PMEGA020EPA
60 530 0.15 low V. PMEG6020EP PMEG6020ER
575 0.25 low V, PMEG6020EPA
10 gzg ?,‘g :0‘" xs — PMEG1030EH PMEG1030E) ¥ Low V, (MEGA) Schottky rectifiers in new leadless SOD882D
. low
0 30 450 0415 lowl,  PMEG3030BEP ‘_%’ Ultra low package height of only 0.37 mm typ
. o 490 0.2 low V, PMEGA4030EP P Tin-plated solderable side pads
540 0.1 low PMEG4030ER W Uitra small dimensions 1.0 x 0.6 mm
60 530 0.2 low V. PMEGG6030EP 2 -
B ) = low, PMEG30S0EP S Portfolio of five low V, (MEGA) Schottky diodes (I, up to 0.5 4)
50 450 025 Tow I, PMEG3050BEP = AEC-Q101 qualified

40 490 03 low V. PMEG4050EP




DC/DC conversion: small-signal MOSFETs

s Max s Max SOT323 SOT363 single | SOT363 dual SOT873 SOT457 single SOT416 3 3 SOT457 single
12 PMN28UN

PMF280UN PMG280UN PMR280UN

PMZ270XN

PMNS55LN

PMN23UN

5.7 PMN27UN
PMN34LN

PMV30UN

PMGD400UN PMR400UN

PMG370XN

PMZ350XN

* ___________

PMV60EN

PMN45EN

2N7002

0.475 2N7002F

PMR780SN

PMF780SN

100 ___________

PML260SN

220 ___________
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DC/DC conversion: shunt regulators TL431xxxxx

Where cost and space are critical concerns, NXP offers an adjustable
shunt regulator option for additional design flexibility. In addition to
providing a stable DC output voltage for system use, it also is an effective

source to provide a reference voltage for the control system of many VTi” PMBTT13904 Vout
power management systems. \ A
f] R3

Features Linear voltage H R1
»V . =251t036V (programmable) [1.2 V possible for TLVH43Txxxxx(x)] regulator for >100 mA
» Three tolerances for the reference voltage (0.5, 1.0, and 2.0%) r__lf REF =c1
» Can also be used in isolated feedback loop in power supplies VR LAA

(opto-coupler) 4 H] Ro
» Replacements for Zener diodes (linear voltage regulator) T
» High temperature stability, excellent step response J_

GND brb678

T

TLA31xxx(x)(x) Vo =36V, =100 mA:
CD=0-70T,_, (°C)
I,=-40-85T _ (°C)
QD =-40-125T, , (°C)

| PFC diode | output rectifier
AC 90 EMI .
TLVH43Txxxxx(x) Vi, =20;V, =80 mA: ~264 V| FILTER
CD=0-70T, .(°C) iy
I, =-40-85T . ( T T

QD =-40-125T,, (°C)

|
}
|
|
I
°C) |
|
|
|
|
I
|

brb330

25



Power management

DC/DC conversion: LDO regulators NX1117xxxxx

Low DropOut (LDO) voltage regulators are familiar to most notebook
designers. NXP is proud to offer an industry-standard SOT223 solution
that meets the rigid quality requirements of the automotive AEC-Q100
specification. This family provides a proven, cost-effective way to deliver

a stable output voltage in many different load applications.

Features

» Adjustable output voltage with Vref = 1.25V

» Fixed output voltages (1.2, 1.5, 1.8, 1.9, 2.0, 2.5, 2.85, 3.3, 5.0, 12V)
» Up to 1000 mA output current

» Input voltage up to 20 V

» Internal current and thermal limit

» Low voltage drop of 1V at 500 mA

» Two temperature ranges: 0 to 125 and -40 to 125 °C

AC 90 EMI
~264 V| FILTER

> DC-DC
% iy tD\\~_,z‘

brb330

Vin NX1117CADJZ Vour
R1
= 10 uF - 10 pF
R2
006aac641
V| Vo
approx. 5V — NX1117C33Z T a3y
== 104F = 104F
006aac640
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Power management

DC/DC conversion: buck converter with FET-KY PMFPB6545UP
For a simpler, more cost-friendly alternative to the common buck
converter method, designers can now combine the MOSFET and
Schottky diode functions in a single package.

|
| PFC diode | output rectifier
AC90 [ EMI | | ~ .
~264 V| FILTER | | @ 17| \ DC-DC
A

N —
T

brb330

Jix

Controller

P-Channel FET and Schottky

PMFPB6545UP
VDS =20V;ID=22A

SOT1118

sonne

brb679

27



System management

Low-power microcontrollers can be used in notebooks to replace
discrete components and act as a secondary IC for environment
management. They can wake the host CPU when a task needs to be
performed, monitor current and voltage levels, track temperature in the
system, or serve a variety of other housekeeping functions that let the

CPU to perform its primary tasks.

3.1 SLow-power ARM Cortex-MO
microcontrollers

All our Cortex-M devices build on an optimized ARM core to deliver
higher performance, consume less power, and offer more peripherals.
Designers can choose from the many tools available in the ARM

ecosystem, or use a single, comprehensive toolchain to support all

Building on the smallest, lowest-power, and most energy-efficient ARM
core ever developed, the LPC1100L series is also the lowest-priced
32-bit MCU solution on the market. It is a high-value, easy-to-use option
that delivers unprecedented performance, simplicity, and power. It also
uses the optimized Thumb instruction set, which produces remarkably
dense code, so the design can often use a smaller memory to support
comparable functionality.

CPU

Graphics
&

Memory
Controller

System
Management

1/0 CH

» 50 MHz Cortex-MO core

» Up to 32 KB Flash

» Up to 8 KB SRAM

» Serial peripherals: I°C Fast-mode Plus, two SPI with FIFO, UART,
RS-485

» 8-channel, 10-bit ADC

» Lowest active power consumption (only 130 pA/MHz)

» Up to 42 high-speed GPIO

» Superior code density compared to traditional 8/16-bit MCUs

» Supported by NXP’s low-cost LPCXpresso toolchain
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LPC1100L selection guide

Type

LPC1114

LPC1113

LPC1112

LPC1111

Serial nterfaces

w
b5}

24

4t08

2to 4

2t04

No. of timers*

PWM channels

1to2

E:

1 1 1to2

1 1 1

ADC channels/
resolution

8ch 10b

8ch 10b

8ch 10b

8ch 10b

28 to 42

28to 42

28

28

Package

HVQFN33, LQFP48

HVQFN33, LQFP48

HVQFN33

HVQFN33

LPC1100L block diagram

LPC111x

PMU, power modes, BOD,
single Vdd power supply, POR

12 MHz, 1% IRC OSC,
Watchdog OSC,
1-25 MHz System OSC,
System PLL

SYSTEM

up to 32 KB

up to 8 KB

SERIAL INTERFACES

8-channel, 10-bit

ANALOG
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4.1 High-bandwidth switches and
HDMI/DVI level shifters (see 1.1 and 1.2)

Our high-bandwidth switches and HDMI/DVI level shifters (see sections
1.1 and 1.2) are also recommended for use as bus expanders.

4.2 General application and
low-bandwidth switches

Our portfolio includes NX video switches that support VGA operation,
and CBT logic for switching high-speed VSYNC/HSYNC signals to
external video connectors.

General application switches NX5DV330 and NX3DV330
With low R,
switches are ideal for switching VGA signals between the notebook and

high bandwidth, and ultra-small packaging, these video
its docking station.

Features

» Quad 3 and 5V 2-1 video mux/demux

» NX5DV330: 300 MHz bandwidth

» NX3DV300: 500 MHz bandwidth

» 50 on resistance

» SO, SSOP, TSSOP, and DHVQFN packages

1/0 CH PCIPCle
Bridge

|
Graphics J_

e

A\

w
-
oe]
N

A

A

\

a2

A

A

A

I
S U | U

r
S S U P U B P

001aal213

Nej

SSOP

TSSOP

DHVQFN
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General application switches CBT3257 and CBT(D)3306
Our CBT bus switch family is fully TTL-compatible, delivers minimum

propagation delay and inherent ESD protection, and is ideally suited
for switching high-speed VSYNC/HSYNC signals to the extended
video connectors. These devices perform a variety of unique functions,
including memory interleaving and bus exchange, with very low R
and minimal cross-talk. Other features of NXP’s CBT logic include
bidirectional voltage level shifting in the 1 to 5V range, typical signal
isolation of up to -40 dB, and /O signal extension.

The CBT3257A is a quad 1-0f-2 high-speed mux/demux and the

CBT(D)3306 is a dual-FET bus switch featuring independent line switches.
Each switch is disabled when the associated output enable input is HIGH.

Both devices can be used to switch high-frequency audio and video data
between multiple processors and a single display interface or connector.
The CBT3257A mux/demux can also be used to switch data between a
single processor and various display interfaces or connectors.

Features
» CBT3257A
- 5 Q switch connection between two ports
- TTL-compatible input levels
- Minimal propagation delay through the switch
- Latch-up protection exceeds 500 mA per JEDEC standard JESD78
class Il level A
- ESD protection:
HBM JESD22-A114E exceeds 2000 V
MM JESD22-A115-A exceeds 200 V
CDM JESD22-C101C exceeds 1000 V
- Multiple 16-pin package options
» CBT(D)3306
- Designed to be used in 5V to 3.3 V level shifting applications with
internal diode
- 5 Q switch connection between two ports
- TTL-compatible input levels
- Latch-up protection exceeds 100 mA per JESD78B
- ESD protection:
HBM JESD22-A114E exceeds 2000 V
CDM JESD22-C101C exceeds 1000 V
- Multiple 8-pin package options

SO SSOP TSSOP DHVQFN

TSSOP XSON XQFN
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4.3 ESD protection for high-speed
interfaces

Our portfolio includes protection devices for multiple types of notebook

interfaces. (For HDMlI-specific interfaces, refer to section 1.3).

Protects high-speed interfaces such as HDMI, DVI, DisplayPort (IP4283),
R4282/83/84/85/92 SuperSpeed USB 3.0, eSATA (IP4292) and LVDS.

USB 2.0 P
1P4234 ! b AETPORN

LR 4
IEEE 1394 “
1P4220 (=) orrovene [RTPTIINS
1P4233
eSATA PYRTILoA IAALITNN
1P4283

USB 3.0
1P4284CZ10
1P4282CZ6

DisplayPort
1P4283
PESD5VOX1BL/BA

VGA
1P4772/70/71
1P4773/74

™ ™ Optional Graphics

Graphics r

L — — — — —
1/0 CH PCI/PCle _ emme
Bridge - use
_ .%'eSATA
e o

ESD protection for the VGA interface

The IP4770/71/72 connects between the VGA/DVI interface and the
video graphics controller. The IP4773/74 connects between a video
transmitter, such as a PC graphic card, and a VGA or DVI-| receiver, such
as a PC monitor.

IP4771 IEC61000-4-2, level 4, DDC level shifting, HSYNC/VSYNC buffer
1P4773 10Q IEC61000-4-2, level 4, HSYNC/VSYNC buffer
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ESD protection for USB
The IP4282 and IP4284 can be used together protect a combination
USB connector (USB 2.0 + USB 3.0).

1P4282CZ6

- ol

<.'<}|:
}WME

NSREN|
/ K

j

g}
Insnisi

USB 2.0/USB 3.0
1P4284CZ10
o o]
o Rx I:
VBUS . | . a 1<t
Rx / = = :“ = E
5 ( oo SIS
o N S — Bisms sl
GND / = = : <} : <}
R TH= O
L I<‘.]I<}
GND o— E
ik bib537
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System control

For notebook system control, our I?C and SMBus portfolio includes

an industry-leading selection of peripherals that enable a variety of
functions. There are general-purpose /O (GPIO) for bus expansion, bus
buffers for support of extra devices, level translators for bus-voltage
translation, temperature sensors for thermal management, LED drivers
for LED control, and ADC/DACs for analog and audio control.

5.1 I?C solutions

The I?C bus uses a simple two-wire format to carry data one bit ata
time. It performs addressing, selection, control, and data transfer, and is
a de facto standard for inter-IC communications. NXP invented the 1°C
bus, as Philips, more than 30 years ago. Since then, we have continued
to innovate with the technology, and now offer the industry’s broadest
selection of bus enablers and bus peripherals, with support for
Fast-mode (400 kHz) and Fast-mode Plus (1 MHz).

8/16-bit 12C/SMBus GPIO expanders PCA9534/35

A simple way to add I/O for ACPI power switches, sensors, push-
buttons, LEDs, fans, and other functions. Both devices offer low power
consumption (the 1/O 1000 kQ pull-up resistor has been removed),
creating a very low standby current (<1 pA) that maximizes battery life.
The PCA9534 is an 8-bit device and the PCA9535 is a 16-bit device.

Features

» Compatible with I°C-bus and SMBus

» 400 kHz Fast-mode I°C-bus

» 8 or 16 programmable GPIO compatible with most processors
- Input or output

Environmental

Boot n
3
Front Panel <Q
Q
Fan Control -
LED indicator
- Push-pull or open-drain outputs
- True bidirectional operation
» Outputs can drive LEDs directly
- 25 mA (max) sink and 10 mA (max) source per bit
- 100 mA (max) capacity per 8-bit register
» Active low open-drain interrupt output activates when input
changes state
» Low standby current: | <1.0 pA (max)
» 2.3 to 5.5 V supply voltage
» All I/O tolerant to 5.5V
» Temperature range: -40 to +85 °C
» SO, TSSOP, HVQFN, and HWQFN packages
PCA9534
A0
At 100
A2 101
8-bit 102
scL INPUT
SDA FILTER 12C-BUS/SMBus i 103
| CONTRQL PORTS 104
[g:: write pulse 105
read pulse 106
Vop POWER-ON 107
RESET
Vss — 1 Voo
P | INT
FILTER IJ%

002aac469
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16-bit I’°C/SMBus GPIO expanders with reset PCA9539/39R

The PCA9539 is identical to the PCA9525 (above), with the addition of
reset operations for the device state machine. In the “R” version, the
RESET pin resets the I2C interface only (not the entire device), so any

devices controlled by the outputs are unaffected by an I?C interface is reset.

Features

» Compatible with 1°C-bus and SMBus

» 400 kHz Fast-mode I°C-bus

» Integrated reset function

» 12C two-wire clip-on feature offers design flexibility

» Push-pull outputs can source up to 10 mA and sink up to 25 mA

» 2.3 to 5.5V supply voltage

» Active low open-drain interrupt output activates when input
changes state

» Three programmable I°C addresses: up to 8 devices

PCA9539
101
PCA9539R 01.0
101_1
A0 &bt 101_2
t INPUT/ 1018
ouTPUT o1 4
PORTS 1-
wiite pulse 1015
read pulse 101.6
101.7
12C-BUS/SMBUS
CONTRCL
scL NPUT 100_0
FILTER 100_1
oA &bt 100_2
INPUT/ 100_3
ouTPUT -
) PORTS 1004
write pulse 100.5
100_6
read pulse
Voo POWER-ON 100_7
RESET RESET Voo
Vss — 1] 3 B - INT
FILTER té,

002aad722

8/16-bit 12)C/SMBus GPIO expanders with level translation
PCA9574/75

These compact devices have a low supply current, a low operating
voltage, and dual, separate supply rails that allow voltage level translation
anywhere between 1.1 and 3.6 V. The PCA9574 is an 8-bit device and the
PCA9575 is a 16-bit device.

Features
» 8/16 inputs/outputs
- True bidirectional I/0
- Push-pull outputs/open drain
- Bus keeper feature for inputs
- Programmable pull-up/-down
» 1.1 to 3.6 V operation with level-shifting feature
» PCA9574: 2 programmable slave addresses using 1 address pin
» PCA9575: 16 programmable slave addresses using 4 address pins
(TSSOP28)

» Bit-maskable input

interrupts PCA9574

INPUT
FILTER

» Hardware/software reset A0
» Very low standby current &b

(<2 pA)

scL—
SDA «—| 12C-BUS/SMBus
CONTRQL

write pulse

PO

P1

INPUT/

P2

OUTPUT

P3

PORTS

P4

P5

[—
» Temperature range: f

read pulse

|

-40 to +85 °C oo

RESET

POWER-ON
RESET

» Small-footprint packages
- PCA9574: TSSOP16,
HVQFN16, HWQFN16U

Vss 74‘]

P6

LP [
FILTER l[

P7

Vop

- PCA9575: TSSOP24/28,
HWQFN24

002aad054

— Vbb(10)

INT
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8-bit 12C/SMBus GPIO expanders with EEPROM and DIP switch
PCA9558
This multi-function device reduces component count by integrating PCA9558 'u’
commonly used components into a single chip. WO SELECT al/
Features HeouTon 6-bit EEPROM
} 8 GPlO '_|E D L:;%H — NON_MUXED_OUT
» 5-bit 2-to-1 multiplexer, 1-bit latch DIP switch H
MUX_INA to £ %ﬁ L/ 1

» 6-bit EEPROM programmable and readable via 12C-bus MUX_INE

'_| D MUX_OUTA
» Active LOW override input forces all MUX_OUTx outputs to logic O ,_|l>—| ) MUX_OUTB
» 5V tolerant open-drain I/O pins, power-up default as outputs "o 2c-8US E _|I:< 2101 Mux_outc

MUX
1 address pin, allowing up to 2 devices on the I?C-bus oL [ Mioae e ;E)j MUX_OUTD
» Active LOW reset input with internal pull-up for the 8 I/O pins AT £ 1 MUX_oUTE
» 2048-bit EEPROM programmable and readable via the I?C-bus or I/Os o 5 } /
» 3.0 to 3.6 V supply voltage Voo Power-on | foaus
» SMBus compliance with fixed 3.3 V levels roaie ]
» 2.5to 5V tolerant inputs oo o i \
E 256.BYTE GPIO 100 to 107
we EEPROM
fO_oUT_ToW E i




System control

One-wire, single-channel LED driver PCA9901

This device, a 20 mA current source for a single LED, offloads the
microcontroller and saves battery power by enabling standalone blinking
of a predefined pattern. A training sequence is used for programming:
the host controller sends the LED lighting sequence to the device and
the device memorizes it. The device can then be configured to send

the sequence once or in a loop until the host controller requests it be
stopped.

Features
» 2.1 to 5.5V supply voltage
» 1-bit constant-current LED control
» Standalone blinking capability after “learning” the sequence
» 1.8 V compliant, one-wire logic interface
» Wake-up, standby, and reset modes
» 1 ..=20 mA (current in the LED set by external resistor)
» Ideal for low-power applications:
lee <250 YA, I osy < 1 HA
» Temperature range: -40 to +85 °C
» TSSOP8, XSON8, WLCSP6 packages

VBAT

Vbp

HOST
CONTROLLER

GND

v

CTRL

ISET

Vbbp

LEDOUT

PCA9901

GND

ILEDOUT

Rext(!)

Vi

002aac609
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System control

25 mA / 5V I2C LED controllers PCA963x

These drivers can be used for color mixing and LCD backlighting, or
to drive multiple LEDs in series. The series includes the 4-bit PCA9633
and PCA9632 (a low-power version), the 8-bit PCA9634, and the 16-bit
PCA%635.

Features

» LED drivers with totem-pole outputs to sink up to 25 mA or source
up to 10 mA (per output)

» Individual LED dimming with 8-bit (256 steps) individual PWM

» Global LED dimming or blinking with 8-bit (256 steps) PWM

» Fast-mode Plus I°C-bus interface (1 MHz)

» 124 individual addresses with 4 programmable sub-call addresses

» Software compatible with PCA962x LED controller devices

Vpp=25V,33Vor50V

|

I R(1) R(1)
12C-BUS/SMBus
MASTER

ﬁw k(@)

SDA
SCL J

OFE

SDA
SCL

AO
Al
A2
A3
A4
A5
A6
Vss

Vop
LEDO

LED1
LED2

LED3

PCA9635

LED4

LED5S
LED6

Yk
NIENIEN <

N
<

LED7

LED8

LED9
LED10

Ve
INEENEENY

N
<

LED11

LED12

LED13
LED14

Ve
INEENEENY

LED15

002aac138

W
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System control

General-purpose thermal sensor LM75B
This device, pin-to-pin compatible with industry-standard LM75 and
. . . v
LM75A devices, enables local thermal measurement by integrating a local oc
digital thermal sensor and a Watchdog timer. LM75B
BIAS L POINTER | | CONFIGURATION

Features REFERENCE REGISTER REGISTER

20 : . .
» I2)C-bus interface; can support up to 8 devices on the same bus | coumen | [TempERATURE
» Power supply range from 2.8 to 5.5V TEBMAF',\‘SDEG,\Q%R — 11-BIT REGISTER
b T f 55 125 °C SIGMA-DELTA

emperature range from -55 to + Ato-D T ven L Tos

» Frequency range from 20 Hz to 400 kHz with bus fault time-out to OSCILLATOR || ~ CONVERTER REGISTER

prevent bus hanging COMPARATOR/ | | | THYST

. . . INTERRUPT REGISTER

» 11-bit ADC temperature resolution of 0.125 °C FOWER-ON Y s

- +2°C from -25 to +100 °C RESET ur

- £3°C from -55 to +125°C 1
» Programmable temperature threshold and hysteresis set points LOGIC CONTROL AND INTERFACE |
» Maximum shut-down mode supply current of 1 mA T T T T I /417

002aad453

» Standalone operation as thermostat at power-up A2 A1 AO SCL SDA GND
» Small 8-pin packages: SO8, TSSOP8, and XSON8U

2mm




We enhance notebook audio with a logic portfolio that provides best-in-

class logic support for the audio subsystem.

6.1 Low-ohmic analog switches

Optimized for audio control, these single pole dual throw (SPDT) and
single pole single throw (SPST) switches deliver excellent performance
and operate over a wide range of supply voltages and temperatures.

Low-ohmic audio switches N3XLxxx

These analog switches reduce ON resistance (R, < 1.0 Q), for minimal
signal attenuation, and deliver -90 dB isolation and crosstalk for superior
signal integrity. Low current consumption brings the added benefit

of higher power savings. TheNX3L1G3157 is a single low-ohmic SPDT
analog switch. The NX3L2Gé66 and the NX3L2G384 are dual low-ohmic
SPST analog switches. The NX3L2G66 has an active HIGH enable input,
while the NX3L2G384 has an active LOW enable input.

Features
» Low R, / C,,, combination ideal for:
- Analog applications in audio applications
- Audio and data multiplexing around interface
- Digital data switching in portable applications
» -90 dB isolation and crosstalk for superior signal integrity
» Low current consumption for greater power savings
» 7.5 kV ESD performance or better

= AUDIO e

 Audio
Codec — /O CH
- loeic
» Built-in “translator/level shifter” function (“T" models only)
- Interfaces more easily with low-voltage ASIC applications
- Reduces component count and costs
» Smallest footprint: PicoGate and MicroPak packages in
0.35 mm pitch
_____ : SRR
|
O —/—
_____ ! o o
[—
SPST 2x SPST 2x SPDT
(NC) (NO)
NX3L2G384 NX3L2G66 NX3L1G3157
brb680 brb681 brb682
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For notebooks, our logic portfolio includes devices for signal control, 71 H ig h- a nd |0W-V0|tage IOgiC fa milies

buffers and switches for VGA signal enhancement, voltage translators,

and temperature sensors. (For analog switches that support audio A wide selection of industry-compatible functions covering a broad

functions, refer to chapter 6.) range of speeds

High-voltage logic families

eatures and func

Increasing speed

» 3 ns performance

» 60 ns performance* » 5 ns performance

» + 3 mA drive* » -32/64 mA drive

» + 8 mA drive

» 600 pA standby current

» 250 pA standby current

» 40 pA standby current

>V 5-15V P V26V >V 4555V

» Gate, MSI, buffer functions » Gate, bus interface functions » Bus hold option

» Multi-sourced » PicoGate packaging » Termination resistor option

» NXP number one worldwide » Multi-sourced » Live insertion

» DIL, SO, SSOP, TSSOP » Gates, bus interface functions

» MicroPak packaging

» Multi-sourced

» SO, TSSOP, DQFN

» Replaces VHC/T

*ALT5V V.

» DIL, SO, SSOP, TSSOP
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Features and functions

eatures and functions

* LV: some functions can operate up to 5.5V

** ALVC: only non-bus hold types are 5V input tolerant
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7.2 AUP, AVC, and LVC voltage translators

These devices are ideally suited for use in bus-interface circuits.

Features
» Wide operating voltage (0.8 to 5.5V)
» High speed (2 ns typical)

8T45

» High output current capability (up to 50 mA) 2745

» Over-voltage (> V) tolerant inputs and outputs T
» Lowest power consumption

» Live insertion 1T45 T -———-
» Bus hold 1T34

» Standby / suspend mode T

» TTL-compatible inputs *b

» Configurable logic functions T

» Pb-free, RoHS and Dark Green compliant
» TSSOP, PicoGate and MicroPak packages brb683 brb684 brb685 brb686
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7.3 Combination and configurable logic

For greater design flexibility and simpler inventory management, we
offer configurable logic functions, which let a single device perform many
different operations, and combination logic, which combines several
logic functions into a single package. The 74AUP1T58, for example,
provides low-power, low-voltage configurable logic gate functions.

Its output state is determined by eight patterns of 3-bit input. The user
can choose the logic functions AND, OR, NAND, NOR, XOR, inverter or
buffer, and all inputs can be connected to V. or Ground.

Features

» Very low dynamic power dissipation (C,)

» Wide V.. range (0.8 to 3.6 V)

» Schmitt-trigger inputs provide high noise immunity
» Superior ESD protection

» Wide operating temperature range (-40 to +125 °C)
> TPd of 3.2nsand |, of 22mAat 1.8V V.

» Available in single- and dual-gate formats

» Picogate and MicroPak packaging

0832 COMBINATION

A|
83

4
ct i

3INPUT OR - AND

3
4y



74 LOgiC packaging Features

» Optimized to address critical design issues:

Our MicroPak and MicroPak Il packages are the world’s smallest - Miniaturization, for board-space savings

packages for single-, dual- and triple-gate logic. They are 65 to 74%
smaller than their PicoGate equivalents, and offer a larger pad size that
provides a more rugged and more reliable bond between the device and

- ASIC fixes and glue logic, for faster time-to-market
- Simpler PCB routing, for more cost-effective designs
- ASIC output drive, for reduced ASIC chip size

the PC board. Logic products housed in these packages make it simple - Voltage translation, for interfacing between 1.2and 3.3V

to implement last-minute changes while minimizing the impact on board
layouts. With an ASIC design, for example, the designer can fine-tune
performance without re-spinning silicon, since it's easy to add discrete
logic functions like gates or inverters.

A Thru Hole GV GW
@ swr 2.8 x2.9x1.0 20 x2.0x1.0
l\-/’,:__ggﬁ gC/DP . Leadless

GV
TSSOP ©9

PicoGate
(56)

DQFN ssop
, GF GM
Do DIP 1.0 x1.0x0.5 1.0 x1.5x0.5
MicroPak
0.35 mm pitch
DQFN
(3%
DR-QFN
(60,96)
i
0.3 mm pitch
Introduction Growth Mature Declining
GS GN
1.0 x1.0x0.35 1.0 x0.9x0.35
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Discretes

Our notebook portfolio includes discretes in complex package
options for common functions, such as load switching, current
sourcing, and optimized BISS transistors for improved thermal
performance.

8.1 BISS transistors, load switches
& RETs

NXP’s Breakthrough in Small Signal (BISS) technology optimizes
transistor and load-switch performance.

BISS transistors PBSSxxxxx

These transistors use an innovative mesh-emitter technology to
improve upon the well-known bipolar device structure. This allows
for an improvement in saturation voltage loss and an up-to-65%
reduction in heat compared to standard transistors.

Discretes

Features

» Very low collector-emitter saturation voltage V.,

» Benchmark for reduced on-state resistance in small-signal SMD
packages

» Highest collector current capability IC

» AECQ-101 qualified

» Exceptionally low losses when switching loads

» Very high current gain

» Space-saving solutions through integration of RETs and low-V .,
transistor

» Low “threshold” voltage (<1 V)

» Low drive power required

S -
IC=0.5A;1B=0.05A
NPN 8A 21

PBSS4021NT 20V 43A

PBSS4021PT 20V PNP 35A 8A 35
PBSS4041NT 60V NPN 3.8A 8A 29
PBSS4041PT 60V PNP 27 A 8A 49
PBSS4032NT 30V NPN 26A 5A 80
PBSS4032PT 30V PNP 24A 5A 95
PBSS4032ND 30V NPN 35A 6A 70
PBSS4032PD 30V PNP 2.7 A 5A 87
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Discretes

BISS load switches PBLSxxxxx

These devices support advanced power-saving schemes that disable
various loads during low-power operation. With BISS technology
integrated into a complex device, and pre-biased input control,
designers gain the advantage of having a ready-to-use, optimized

solution.

Features

» Large load currents driven by only a fraction of a milliamp

» Lowest losses in the pass transistor by using PNP-BISS technology

» Ready-to-use integrated solutions save time for circuit design

» Replaces expensive P-MOSFETs

» Best-in-class solutions for loa- switch applications

» Many resistor combinations available

» Exceptionally low losses when switching loads

» Very high current gain

» Space-saving solution through integration of RET and low-V
transistor

» Low “threshold” voltage (<1 V)

» Low drive power required

PBLS15xxV 0.5A 15V SOT666
PBLS40xxV 05A 40V SOT666
PBLS15xxY 0.5A 15V SOT363
PBLS40xxY 0.5A 40V SOT363
PBLS20xxD 1A 20V SOT457
PBLS20xxS 3A 20V SOT96-1
PBLS40xxD 1A 40V SOT457
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Discretes

BISS RETs PDTDxxxxx, PBRNxxxxx

A pre-biased switching transistor in a single package is an ideal way eI UL Veeo R L SED
to reduce the complexity of any PCB design. With NXP’s proven BISS e —— D54 — - - —
technology as the basis for Resistor-Equipped Transistors (RETs), the PDTD113ES 05A 50V 1K 1K SOT54
designer gains an advantage in layout, plus an overall improvement in PDTD113EK 05A 50V 1K 1K SOT346
thermal performance versus standard transistor circuits. PDTD123ET 05A 50V 2.2K 2.2K SOT23
PDTD123ES 05A 50 2.2K 2.2K SOTS4

Features PDTD123EK 05A 50V 2.2K 2.2K SOT346
» Best-in-class solutions for high currents (up to 800 mA) PBRN113ET 0.6 A 40V 1K 1K SOT23
» Many resistor combinations available PBRN113ES 08A 40V K 113 SOT54
» Very high current gain PBRN113EK 0.6A 40V 1K 1K SOT346
» Space-saving solutions through integration of resistor and low-V . fERNI23E] QA Y 22K 22K 0123
transistor PBRN123ES 0.8A 40V 2.2K 2.2K SOTs4

» Helps to miniaturize end products PBRN123EK 06A 40V 2.2K 2.2K SOT346

R1

E
mse190



Discretes

8.2 Matched-pair transistors BCM and
PMP series

When transistors are manufactured together in a matched pair, they
present an almost ideal match of all parameters due to the localized
wafer process steps. This makes these components very well suited
for use as current mirrors, comparators, and differential amplifiers.

Features

» High performance at a comparatively low price

» Current gain matching

» Base-emitter voltage matching

» Replacement for standard double transistors (BCM series)
» Simplified board layout (PMP series)

NPN/NPN matched double transistor in a SOT143B small Surface-Mounted

BCMeé1B Device (SMD) plastic package
BCM62B PNP/PNP matched double transistor in a SOT143B small Surface-Mounted
Device (SMD) plastic package
BCM847 NPN/NPN matched double transistors in small Surface-Mounted Device (SMD)
plastic packages
BCM857 PNP/PNP matched double transistors in small Surface-Mounted Device (SMD)
plastic packages
PMP4501 NPN/NPN matched double transistors in small Surface-Mounted Device (SMD)
plastic packages
PMP5501 PNP/PNP matched double transistors in small Surface-Mounted Device (SMD)
plastic packages
4 3 3 6 5 4
| | | |
TR2 TRA1 TR2 TRA1
[ [ | [
1 2 1 2 1 2 3
BCM61B BCM62B BCM847
6 5 4 5 4 5 4
| | | |
TR1 TR2 TR1 TR2
| | | I I I
1 2 8 1 2 3 1 2 3
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Discretes

8.3 Constant current source
PSSI12021SAY

A simple constant current source is a tool many designers keep in
their library. NXP meets this demand with a device that provides a
variance in load stability of only 0.5% (at Vs = 12, Vout =

1 to 10V). The small SOT353 package makes it an easy fit on almost
any motherboard. Applications include constant-current LED drivers,
voltage reference, and generic constant-current sources.

Features

» Single-chip constant current source

» Output current set by an external resistor
» Very small footprint package

» 50 mA maximum output

» Up to 75 V maximum supply voltage

n.c.

symo049

VS

REXT

IOUT

Vce

Rext

Iout

& LED

006aaa024
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Memory solutions

The new, faster Double-Data-Rate (DDR) Dual In-line Memory
Modules (DIMMS) increase the risk of exceeding the DRAM maximum
temperature of 85 °C. As a result, new techniques for temperature
monitoring have become an important part of system design. Direct
thermal sense on the DIMM allows the CPU to reduce the speed of
the memory traffic as required, to prevent memory from overheating.
This also lets the system maximize performance without the artificially
lowered limits previously used with legacy algorithms and design
studies.

9.1 Thermal sensors

NXP’s high-accuracy digital thermal sensors are fully compliant with
the new JEDEC JC42.4 DRAM DIMM specification and have been
approved by Intel.

Thermal sensors for DDR3 DIMMs SE97B, SE98A

The SE97B combo device integrates the thermal sensor and a 2 kbit
Serial Presence Detect (SPD) EEPROM, which is used on DIMMs to
store timing parameters and module-specific information. The SE98A
is a standalone thermal sensor used when an external EEPROM is
needed. Both devices integrate an analog-to-digital converter (ADC),
which monitors and digitizes the temperature with a resolution of
0.125 °C and an accuracy of +1 °C maximum, over the +75 to +95 °C
temperature range. Both devices are factory trimmed and calibrated,
requiring no additional external components, and both communicate
with the CPU chipset through an I?°C/SMBus-compatible serial bus.

System Memory

Thermal Sensor

Features

» JEDEC Grade B accuracy
-+0.5/ 1 °C (typ./max.) +75to +95°C
-+1.0/ 2 °C (typ./max.) +40 to +125 °C
-+2.0/ %3 °C (typ./max.) -40to +125 °C

» Unique I°C addresses for temp sensor and EEPROM so master sees
two different devices

» EEPROM is organized as a 256 x 8-bit memory with 10 years of data
retention and 100,000 write/erase cycles

» Supports SMBus time-out of 25 to 35 ms (typical is 30.5 ms)

» Support /EVENT pin de-asserted during TS shutdown

» Supports permanent and reversible software write protect

» Supports 0 to 16-byte write buffer

» TS and EEPROM operating range of 3.0 to 3.6 V with power-down
reset at 2.4 V (up) and 2.0 V (down) typical

» Maximum operating/shutdown current: 320 yA/10 pA max

» Operating temperature range from —40 to +125 °C

» JEDEC-compliant package

SE9xB
DIMM

i -0

Memory Bus SMBus EVENT

Memory Controller CPU
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Local and remote I2C/SMBus temperature sensor SA56004
This device is optimized for system thermal management and for

monitoring die temperature.

Features

» On-chip local thermal diode or remote transistor diode connected

» Temperature sensing within £1 °C

» Offset register available for adjusting the remote temperature
accuracy

» Programmable under/over temperature alarms: ALERT and T_CRIT

» SMBus 2.0 compatible interface, supports TIMEOUT and
100 / 400 kHz I°C-bus interface

» Can support up to 8 devices on the same 12C-bus

» 11-bit ADC temperature resolution of 0.125 °C

» Power supply range from 3.0to 5.5V

» Temperature range from -40 to +125 °C

» The SA56004-ED/EDH is address compatible with National LM86,
MAX6657/8 and ADM1032

» Small 8-pin package types: SO8, TSSOP8, and HVSONS

remote sensor

shielded twisted pair
—— o m
1
|

L1

2N3904 (NPN), 2N3906 (PNP),
or similar standalone, ASIC or
microprocessor thermal diode

+5V

A

Vop
R R R
10 kQ 10 kQ 10 kQ
T oo sck |2 cLock Voo
100nF; SMBus
SA56004X CONTROLLER
2lp+ SDATA|. DATA
2.2nF(1)
Slp- ALERT |- INT
Vop
R
10 kQ
4T CRT GNP 1
FAN CONTROL
GIRCUIT

002aad201
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Security

SmartCards that implement pre-booth authentication add an extra
layer of protection, making it tougher for unauthorized users to gain
access to the system. Before the operating system loads, the user
must have a pre-formatted SmartCard, in addition to a power-on
password, to use the computer. This level of protection is useful in a
range of applications, including logical access control, eGovernment,
on-line banking, eCommerce, and systems that use easy pairing for
configuration.

10.1 SmartCard interface TDA8034HN

The TDA8034HN is a cost-effective analog interface for asynchronous
and synchronous SmartCards operating at 5, 3, or 1.8 V. Using few
external components, the TDA8034HN provides all supply, protection,

and control functions between a SmartCard and the microcontroller.

» HVQFN24 package
» 5,3, or 1.8 V smart card supply

» Very low power consumption in Deep Shutdown mode

Security

ESD

» Three protected half-duplex bidirectional buffered 1/O lines (C4, C7,
and C8)

» Thermal and short-circuit protection for all card contacts

» Automatic activation/deactivation sequences triggered by a short-
circuit, card take-off, overheating, falling vV, Voo

» Enhanced card-side ESD protection of >6 kV

» External clock input up to 26 MHz connected to pin XTAL1

INTF)’ or VDDP

» Non-inverted control of pin RST using pin RSTIN
» Compatible with ISO 7816, NDS, and EMV 4.2 payment systems

» Built-in debouncing on card presence contacts (typically 8 ms)

Single interface

Analog
Front-End

Host TDA8034
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11.

Display and camera interfaces

Our display-specific EMI filters support all the relevant 2G, 3G, WLAN,
and Bluetooth frequencies. Available as cost-efficient RC filters or
optimized LC filters for interfaces with high clock rates, these products
deliver superior filter performance and robust ESD protection at the
lowest clamping voltages, and are housed in space-saving leadless
and CSP packages.

NXP’s robust ESD solutions protect all kinds of portable applications
over their full lifetimes, and are backed by a complete in-house
production flow for added supply reliability.

For applications that use 18- or 24-bit screens to display video data,
our video serializer/deserializer (serdes) solutions are an elegant,
low-power way to save space, reduce power, and simplify design-in.
Used to replace a cumbersome parallel link, these devices transfer
data via serial differential signals. The result is 24-bit color rendering
on an 18-bit display, with fewer wires and lower EMI.

11.1 Display-specific EMI filters

RC-based EMI filters IP425xCZx family for cost-efficient
protection

These 30 dB EMI filters offer up to 30 kV IEC contact ESD protection
in leadless packages. Their RC structure assures excellent ESD pulse

transient response and protects sensitive system chips.

Security

ESD

Features

» Up to 30 dB insertion loss at mobile-phone frequencies of 800 MHz
to 3 GHz

» High ESD protection exceeding IEC 61000-4-2 level 4

» Low ESD clamping voltage

» Available in 1-, 2-, 4-, 6- or 8-channel formats

» Ultra-thin dark green leadless package in 0.4 mm pitch

- @ 1.35x 1.7 x 0.45 mm
4-channel
1.35 x 2.5 x 0.45 mm channe

Benefits

» Reduced component count
» Reduced board space

» Easy routing

6-channel

1.35x3.3x0.45 mm
8-ch |
Read more channe

www.nxp.com/acrobat_download2/literature/9397/75016798.pdf

Example of the extremely low ESD clamping voltage
(ESD pulse of £8 V IEC 61000-4-2. level 4)

15,0 4

12,5 1P4254CZ16-8 clamping
+8 kV
10,0 8KV

Clamping voltage [V]

7,54
5,0

2,54

50 100 150 200 250 300 350
00 | ) | 7 : ? | ;

»2:5 ] Ww W time [ns]

-5,0 4

7.5

-10,0 -
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EMI filters in plastic packages

1P4252CZ16-8 IP4253CZ1 IP4254CZ16-8 IP4256CZ6-F
/CZ12 -4 /CZ12 /CZ12.
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Additional resources

The listed web pages provide access to additional information

about NXP and its product lines.
www.nxp.com/all_appnotes
www.nxp.com/all_datasheets
www.nxp.com/selectionguides/all-selectionguides.html
www.nxp.com/all_literature
www.nxp.com/search/advanced

WWW.CN.NXp.com

www.tw.nxp.com
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