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NXP solutions for portable devices

As a global market leader we excite customers through:
» innovative and application specific solution for peripheral functions

innovative audio solutions

-

a richer consumer experience with secure transactions services and
software

-

-

offering a one stop shop for the customer by offering one of
the most comprehensive standard product portfolio

-

a secure and cost effective supply chain




Our Application focus in Mobile Devices:

Mobile Transactions RF LNAs
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mobilizing multimedia

» Near Field Communication » Audio & Voice & » Energy efficient SMART » GPS, LTE, FM RF
, Security Multimedia software amplifiers LNAs
HDMI Interface products Logic Discretes & Linear

W~

» HDMI Transceiver » Flash, LED driver » Gates, Analog switches » Discretes (D& T)
» HDMI Interface » GPIO, 12C, UARTs » Voltage translators » EMI filters
conditioning » Bridges, Switches » Load switches, Comperators » LDO & DCDC




Interface Products for Portable Consumer Electronics
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Level Shifters



Level/voltage translators

» We have a wide portfolio ranging from

1-wire up to multi wire auto sense

» Interface specific, optimized devices for

popular interfaces available too!
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Interface Products Level Shifters 1]

NVT2001

1-bit Level Shifter for Clocks,
Interrupt Lines

Came
Modul

4-bit Level Shifter for SPI

NVT2008 Displa!

8-bit Level Shifter for RGB

Display Subsystem
Haptic Vibratol 1.8\ 2.8V, 3.3V

= R
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Touch Controm.‘l.&?»-fﬂv
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NXP’s Level Shifters used in MHL Application

Video & Audio
RGB 1, qy 3.3V
or 12C | PCA9306 I2C
HDMI or
NVT2002
USB
PHY
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Why use NXP Level Shifters? v

» Currently mobile phone and tablet PC platforms only provide 1.8V/2.6V or
lower 12C-bus voltage level, but many touch panel controllers and display
drivers are still at 3.3V bus level

» Support voltage level translation between 0.8V and 5.0V
» Bi-directional translator, no direction pin needed. *
» Can support bus frequency from100 kHz up to 20MHz.

» Many mobile-friendly package choices including XQFN8 (1.6 x 1.6 X 0.5
mm) and XSONS8U (1.35 x 1 x 0.5 mm) v

» Simple schematics and peripheral devices
» Enable pin to control the connection and disconnection of the two sides

» Good performance with competitive price

(|
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NVT2002/PCA9306 5]

Dual bidirectional I°C-bus and SMBus voltage-level translator

» FEATURES
— Bi-directional without need for direction pin
— Voltage translation between any voltage from 1.0 Vto 5.5V
— Lock-up free operation for isolation when EN = LOW
— Mixed-mode I°C-bus application: run two buses, one at 400 kHz other at
100 kHz operating frequency
— Excellent ESD performance

» Applications
—Voltage Level Translation
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Difference between NVT2002 and PCA9306

» NVT2002 and PCA9306 have the same features and performance,
except ESD performance:

v"NVT2002 is HBM 4KV, PCA9306 is HBM 2KV.

» Package availability:

J

SO8 [TSSOP8| TSSOP8 | VSSOP8 | VSSOP8 | XSONS8U XSONS8 XQFN8 |HXSONS8U
PCA9306 D DP DP1 1] DC DC1 [2] GD1[3]
NVT2002 DP GDJ[3]

* D, DP, DP1, DC...are part number suffix.

[1] DP1 is the same footprint and pin-out to competitor DCT.

[2] DC1 is the same footprint and pin-out to competitor DCU.

[3] GD1 is drop-in replacement for competitor DC1/DCU

[4] GF package dimension: 1.35x 1 x 0.5 mm

“.
‘,
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Small and Tiny, Mobile Friendly Packages V]

qoon HH:%HS Uy
i e 3 0 e (+
] i | 5 ol i
= 1ood N = noloo TO0E [T
SOT SOT1089 SOT983-1 SOT902-1 SOT996-2 SOT765-1 SOT1069-2
Suffix GF TL GM GD DC TP
Pitch (mm) 0.35 0.4 0.5 0.5 0.5 0.5
Width (mm) 1.35 1.7 1.6 3.0 2.3 3.0
Length (mm) 1.0 1.35 1.6 2.0 2.0 2.0
Height (mm) : : 0.5 0.5

<
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Comparison of NXP’s I°C Level Shifters

» PCA9517A: for standard 12C master to low voltage slave

» PCA9509A/09P!: for low voltage master to standard 12C voltage slave

» PCA9306 / NVT2002: for simple translation without capacitance isolation

J

FEATURES PCA9517A PCASS09A PCA9306 NVT2002
PCA9509P
Rise Time Accelerator NO NO NO NO
Idle/Stop Detect for Hot-swap NO NO NO NO
Noise/offset Isolation YES YES NO NO
Capacitance Isolation YES YES NO NO
VCCA or VCC supply range 0.9V -5.5V 0.8Vito 1.5V N/A N/A
VCCB or VCC2 supply range 2.7V =53V 2.3V-5.5V N/A N/A
ESD HBM 5kV 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

o
P
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PCA9509/A — 0.8 V to 2.5/3.3/5 V translator =

Bidirectional Voltage translation between
0.8V -1.5V and 2.3 - 5.5V without
directional pin

Isolate bus capacitance

ENABLE signal threshold controlled from
0.80 V side but is 5 V tolerant

Ideal for 0.80 V master controlling
2.5/3.3/5 V slave or vice-versa

No external pull-up required on the A-
port due to internal current source. No
additional components required.

Much lower current consumption than
PCA9509

MSOP8 and XQFN8 package

Ve range 0.8V to 1.5V
Ve range 2.3 to 5.5V

Vit Vo)

ol 0
T ~ j;j .
—_— A1 + ' B1 w
o e -
O i CO{A) m
2 o ~
%, Y @)
O A2 i —B2 m
B a =)
EN m
| O2aafss
A Side - B Side
Static Offset Normal 12C Levels
Low Voltage Side SMBus/5V
H 0
— I~ Pitch (mm) 0.5
uIR=
Width (mm) 1.6
Length (mm) 1.6

X In Production Height (mm) 05 14



PCA9509FP - 0.8 Vto 2.5/3.3/5 V translator

Ve range 0.8V to 1.5V
Ve range 2.3 to 5.5V

Bidirectional Voltage translation between
0.8V -1.5V and 2.3 - 5.5 V without
directional pin

Isolate bus capacitance

ENABLE signal threshold controlled from
0.80 V side but is 5 V tolerant

Ideal for 0.80 V master controlling
2.5/3.3/5 V slave or vice-versa

External pull-up required on the A-port
due to no internal current source. Allows
custom settings and lowest current
consumption.

Much lower current consumption than
PCA9509A

MSOP8 and XQFN8 package

Al

10SS320.1d

EN

Vioom) Voom)

PCAS5DP

g

—\r‘l B1
[~

sl
g

J‘l B2
[~

i

[ i2aagt?

o B Side

A Side
Static Offset

Low Voltage Side

9|qeDd / SNdINS

Normal I2C Levels

/1
= culf=

X In Production

SMBus/5V

Pitch (mm) 0.5

Width (mm) 1.6
Length (mm) 1.6
Height (mm) 0.5

15



»

b

PCA9509(A/P) — Comparison & Application

A-Port - lowest voltage 0.95V with limitations 0.8V
A-Port - current Source Yes —1 mA Yes — 270 uA
Operating current <6.1 mA <1.9mA
Standby current EN = low <2mA < 22 uUA max
SO8 “D” Yes No
MSOPS8 “DP” Yes Yes
XQFN “GM” Yes Yes

0.8V

No — external pull up

<0.95 mA
< 22 uA max
No
Yes

Yes

The PCA9509A & P design has been changed to optimize current consumption and turn off the current

mirrors when disabled, thereby substantially reducing the current drain

Use Recommendations —

»  The PCA9509A would be the recommended device for all applications.

» Use PCA9509P if an external A-Port pull up resistor is required to adjust current for noise margin

considerations or to reduce operating current consumption even more.

»  The PCA9509 should be used if instant on from disable is required and only if the processer is

operating > 1.0V and standby current is not a concern.

y
b

(|
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GPIO Expander Value Proposition

]

]

]

Why used?

— Easily adds higher voltage I/O via 1°C-bus

— Additional inputs for keypad and signal monitoring
— Additional outputs for LED control and sensors.

Where used?

— Combats “Feature Creep” by expanding I/O port
instead of new pC

— Allows seamless migration to newer pC and still
keeps the same peripherals

— Eliminates costly congested PCB since a trace or
wire is not needed for each signal

Why NXP GPIO expanders?

— Largest selection of 4, 8, 16 and 40-bit GPIO in
Quasi-bidirectional and Push-pull outputs with
Interrupt and/or reset in small packages’

— Wide selection of low power/low voltage (1.8V) GPIO
expander portfolio suitable for mobile applications

— Continuous innovation with new features

(|
P

App.
Proces
-sor

—AW—
MA— -
M—

Ve

Yy

F W

2-wire

YyYYyYYYY

J

av

00 —® Temperature Sensor
spa Ot —@ Battery Voltage
%‘- 02 [-({)) Reset Signal
RESET 03 —@ Status Information
OE o4 5% Push
AD - Button
Al 05 Y =
A2 06 | AW

ara N | LEDs
07 Wy

Microcontroller

Zoom-in view

Keypad Control
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Flexible 1/O (Output) Structures

Strong PMOS on for %2 SCL

VCC /
/

E @ lloo uA

Output

)
i l~25 mA
}7

|
l~1o mA $ R*

|

|

I/O

I/O

l ~25mA

o




Example Usage - GPIO in Phones and Tablets.

' Port 0 I\
Potr Lo
SDA 12C Port 2 a
N
| SCL _ :

Port 3

C SC = )
) JAS - ¥ € 3
1 A =)
| P —mm—— . amm—— Y
= = < — J = —=F
= - 7 © =
== ~ = s e
——— &= = - =
scL = = =
— - \S %
L €
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GPIO for Tablet Docking Solution

Processor

12C

Port 0 LAN Isolate

PCA9536 -%—D—O— LAN Link Status

Port 3 Audio Line Out

G
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/O Expanders with Flexible Output Structures,m

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 (100uA) at the output

- Used in low-power mobile applications where the 100-pA 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 Interrupt Reset Interrupt 2Kbit Interrupt and
Outputs & 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 _

) ¥ 4
A \

input configurations
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New Low Voltage GPIO Family Ll

Lower voltage GPIO that operates down to 1.65V but still operate up to 5.5V
* New “L” in part number for input latch, /INT mask and other new 10 features (green letters)

« Easy migration - Drop in replacement for existing PCA95XX GPIO

PCA Sinale Vee Single Vcc Two Vec Two Vcc
Name 9 Advanced 10 Advanced 10
Feature INT & PU INT INT & RST INT & PU INT INT & RST INT & RST INT & RST
. PCA9554B PCAL9554B
8 bit PCA9554C PCA9538A PCAL9554C PCAL9538A PCAG408A PCALG6408A
PCAL9539A PCAG416A PCALG416A

16 bit PCA9555A PCA9535A  PCA9539A PCAL9555A PCAL9535A

23
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Benefit of Lower V.. and Wider V.- Range

VIDDZ
(23V)

PCA9355

C =}
!
T . Translator

(PCAR306)

e

GPIO
Application

VDDZ

(1.8V)

PCA9555A

VDD1
(1.8V)
Host l] t
CPU :
=il

J

GPIO
Application

Lower V. to 1.65V on GPIO supply eliminates the need for a
voltage translator like the PCA9306!

A 4
l‘ v
&
[;(ij‘:;
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PCAG6408A Cl
Two Vcc, Low-voltage, 8-bit 12C-bus 1/0O expander with
Interrupt output, reset, and configuration registers

* Voltage range of 1.65V to 5.5V _ e PCAGA0BA

« Low Standby Current Consumption of 3 uUA Max ST e T

* Allows Bidirectional Voltage-Level Translation andoor

GPIO Expansion Between 1.8, 2.5,3.3 0or5V 4 wor | [oms ] s || o | Leoee

SCL/SDA and 1.8, 2.5, 3.3, or 5V Totem Pole spA rien [7] covtmoL || ReGiSTEREERSS) PRt

configured 1/0O Port Eg J

« Fast Mode 12C Bus freq of up to 400-kHz Veoi s puse i

« Open-Drain Active-Low Interrupt Output e iy p

* 5-V Tolerant I/O Ports ano—

« High current Drive for Directly Driving LEDs :"Qa‘f’%

- Input / Output Configuration Register . EPRE N RS TN LI IJI_I

« Polarity Inversion Register =0~ Bs B e ==t
* Internal Power-On Reset g T B, OB E o e

« Power-Up With All Channels Configured as Inputs E (= nfo = S S

- Package — 16 pin TSSOP, HWQFN, XQFN and o E L aletsialig

HLA BGA ——— P v

« ESD Protection Exceeds JESD 22 HLA16 fan-out BGA package planned, either 2 x

2 mm 0.5 mm pitch or 1.6 x 1.6 mm 0.4 mm pitch

In Production 25
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PCAG6416A Cl
Two Vcc Low-voltage, 16-bit 12C-bus I/O expander with
Interrupt output, reset, and configuration registers

« Voltage Range of 1.65 Vto 5.5V - pome M =

* Low Standby Current Consumption of 3 uA Max

- Allows Bidirectional Voltage-Level Translation and zl A I Y R ) P
GPIO Expansion Between 1.8, 2.5, 3.3 0r5 V oy riren [ conteor | frecren CoBTS) om0
SCL/SDAand 1.8, 2.5, 3.3, or 5V Totem Pole ﬁg

configured I/O Port - WJ s bk T

*Fast Mode 12C Bus Freq of up to 400-kHz i T

*Open-Drain Active-Low Interrupt Output -

* 5-V Tolerant I/O Ports = "

* High current Drive for Directly Driving LEDs bl T N Esg iy
- Input/Output Configuration Register B N O P EEEET
- Polarity Inversion Register e e mBame e clooces
* Internal Power-On Reset e wpen Glil_dulng a[ecces
» Power-Up With All Channels Configured as Inputs & wfieo 8pogss

» Package — 24 pin TSSOP, HWQFN, VFBGA and Ths pomsd e md duse, st bo comered

HLA BGA . HLA24 fan-out BGA package in development with 2 x
« ESD Protection Exceeds JESD 22 2 mm 0.4 mm pitch (mechanical sample available)

W :




Features of the Agile 10 Expanders Jl

GPIO are backwards compatible to existing GPIOs with new superset of registers to control
the configurable features. The PCAG64xxA and PCA95xxA devices will be drop in
replacements while the PCAL64xxA and PCAL95xxA will offer these desirable features:

GPIO input latch (bit by bit — default not latched):
Lock I/O pin changes on input until the register is read.

GPIO output drive strength control (bit by bit — default 10 mA):
User can program 1I/O drive strength 2 mA, 4 mA, 8 mA or 10 mA.
This output can be used to control the brightness of LEDs.

GPI10O open drain control (24-bit bit by bit and 8 and 16-bit bank by bank — default push pull):
Provide an optional open-drain output for each 1/0O pin.
This output can also provide an additional wired-OR plane.

GPIO pull up or pull down (bit by bit — default no PU/PD):
User can turn on/off an internal pull-up or pull down on each 1/O pin.

GPIO interrupt mask and interrupt status (bit by bit — default not masked):
User can enable or disable interrupts of each 1/O pin.
Identifies the source of interrupts of each 1/0 pin.

5 state address pins to allow more devices on the bus

27
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Comparison Table

Number of I/O’s
Number of devices on bus

Supply Voltage Range at Vcc core
and Vcc 1/O

Input & Output, Polarity Inversion
and Configuration Command Byte

Bus-Hold - Programmable

Pull-up / Pull-down - Programmable
Input Latch - Programmable
Interrupt Mask - Programmable

Interrupt Status - Register

Open Drain Output - Programmable

Output Drive Current -
Programmable

Input Current Limiter

Hardware Reset

Software Reset

Istandby (VDD = 3-6\/)

) ¥ 4
A \

8or 16

1,20r16

1.1V to 3.6V

Yes

Yes

Yes

No

Yes

Yes

No

No

No

Yes

Yes

0.25 pA (Typ.)
1 pA (Max.)

8or16

1.65Vto55V

Yes

No

No

No

No

No

No

No

No

Yes

No

1pA (Typ.)
3.2 pA (Max.)

8or16

2o0r5

1.65Vto55V

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

1uA (Typ.)
3.2 pA (Max.)

J

One address pins provides two addresses. Other PCA95xx GPIO have 2
or 3 address pins (4-8 addresses) . PCAL6424A has one pin with 5 input
states (quinary address pin).

Supports lower supply voltages with supply per octal for the PCA9574/75
and supply per total 1/0 for PCA(L)64XX.

Basic registers used by all I/0 expanders to control/configure I/O pins

Very small current source maintains undriven line high or low, doesn’t
cause continuous current drain when line is at opposite signal level.

100-kQ pull-up or pull-down at the 1/O’s. Provides a valid logic level when
the 1/O is not actively driven.

Select which input changes “latch” in interrupt if input changes back to
initial logic state before the input register is read

Select which input bit changes would not generate an interrupt to reduce
spurious interrupts.

User may read this register to identify the source of an interrupt directly
without having to remember the previous state of the input

Select I/0 from push pull to open drain per bank (8-bits)
Selects reduced output drive strength

Reduces current through the input when input voltage is above the supply
voltage

External pin resets the state machine and I/O to default
User reset the device in software to quickly go to a known state

Low standby current for extended battery life (estimates for 24 bit LV 0.1uA
(typ) 2uA (max)

28



Camera LED Flash Drivers
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Key benefits of SSL325x Vi

Single LED
b Capab]e of Qriving siqgle, dual, o.r even triple Charge Pump
LEDs in series, allowing one design to be E Driver can only
duplicated across multiple platforms drive 1 LED
» Dual LED offers more than 3x light output Dual LED in series

compared with a single LED
SSL325x

-

» Dual LED always puts the driver in boost
mode — resulting in higher efficiency (> 85 %)
than single LED — reducing battery recharge Triple LED in series *
interval

i b

* For reduced output current (or lower LED forward voltage VF), SSL325x may power up to 3 LEDs in series

Y 4 30
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SSL3250A for Camera Phones

» Status:
— Shipped over 30 Mu for single and dual
LED camera phone applications

— Received zero customer complaint

» Successful factors:
— Drive single or dual LED to allow one
design and PCB layout for a low-end or

high-end platform

Single LED Phone

500mA dual LED Flash

31



SSL3250A — 500 mA Async Boost Dual LED
Flash Driver (16-pin QFN) I g

Lx
Output up to 500mA per LED for two LED in series in flash LGND IGND " o JZ’?”LF
(200mA torch) mode with 20mA current source for video-on SR, [ Flash
IndICatIOI’] - Emm—— 2;1\;628 LEDs IGND
. . . signals <«——] Scl/ Enable
Low-side drive asynchronous boost architecture S D iy "
<«—— ] Interrupt PGND
Greater than 85% efficiency I [ Lo
current T | reetfas Vbat
Low standby current (< 1uUA (02??2233{ o Wi
y
Optional external resistors to set the flash, torch, and indicator | rcetr

current levels without a microcontroller _ _

High switching frequency at 1.2MHz for small size inductor Direct Drop in Replacement for
L ADI ADP1653

TXMASK to reduce current output for push application

Wide input voltage range (2.7V to 5.5V)
Programmable via hardware pins or I°C-bus
Strobe signal to avoid 1°C-bus latency
Built-in 820ms flash time-out

LED open, short, over-temperature shutdown, and output over-
voltage protection

iz d ..
" 15513250,
Direct drop in replacement for ADP1653 o Y O
3x3x0.8 [Typ mm] HVQFN-16 package -

In Production ”




SSL3250A — Designed in Tablets / Cam(:order&,m

» SS

designs, phones & camcorders

L3250A designed in multiple tablet reference  Tablet Reference Designs

Built-in flash feature for still camera mode
Integrated LED indicator for video indication
30% higher efficiency than competing charge pump solution

Output power 50% lower than competitive solution

Camcorders

MTK MT6573

1
Host
Processors

E.g. 12C SSL3250A
Tegra T20

33

P 1
@)
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SSL3252 - 400 mA Sync Boost Dual LED Flash DriveY.

Output up to 400mA [ per LED for two LED in series in flash
(160mA in torch) mode with10mA output for LED/video-on
indicator

High-side drive that is based on synchronous boost design
(integrate diode)

Greater than 85% efficiency
Low standby current (< 1uA)

High switching frequency at 2MHz and integrating rectifying
diode for compact PCB layout

Wide input voltage range (2.5V to 5.5V)

Strobe signal to avoid I°C-bus latency

Direct hardware control or 400kHz 12C-bus interface
Built-in protection 850ms flash time-out

LED open, short, over-temperature shutdown, and output
over-voltage protection

Ability to detect broken-coil during manufacturing test
Direct drop in replacement for LM3555
1.5x2.0x0.6 [Typ mm] WLCSP-12 package

(11 400mA for dual LED, and 500mA for single LED

PR {

L

Cin
battery 4.7uF
IPGND PGND

control
signals

2.2uH

Vin

——— ] Torch
~———————————>{ Strobe
«—————» Sda / Enable2
<«— ] Scl / Enable1

— " IF select

J_— GND

Lx

Vout

| MAIN

Indicator

PGND

COJI
4.7uF

400mA

| P

N

20mAY
— 1

PGND

Flash
LEDs

PGND

LED

l %Q Indicator

1= PGND

Direct Drop in Replacement for
National LM3555/ADP1655/AS3645

Total PCB Area = 23.75 mm?2

—

——

A

In Production

3.8 mm
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SSL3250A vs SSL3252 dual series flash LED

» Asynchronous boost, low-side drive, 500mA »  Synchronous boost, high-side drive, 400mA
flash, 200mA torch, 20mA indicator flash, 160mA torch, 10mA indicator

»  3x3x1 mm HVQFN-16 »  1.5x2.0x0.6 mm WLCSP-12

Vbat Y §L L
Cin 2.2uH |
lbattery 4.7uF \\ 500mA l Cin 2.2uH
Lx battery 4.7uF
Vin Vout Lx
lPGND LPGND Cout Vin Vout
\;‘ 4.7uF PGND PGND Cout
——— ] IF select Flash = = 4.7uF
— ] Activate \;X LEDs PGND 400mA !
control ] —————>] Strobe = | MAIN
signals <«— ] Scl/ Enable2 FB —— 3 Torch "PGND
—
Sda / Enablel Strobe \}4
<«—— ] Interrupt PGND control B re S Flash
i «
Lpano 20mA signals z ,a,E "abl 91 + A LEDs
PO — <«— ] Scl / Enable
cccccc [ [ Rt oo | 10MAY N
settings {e—] Rset flash Vbat ———— ] IF select ndicator fb——— PGND
(optional) i «—] Rset indicator
_ “ > .
_,__ GND Indicator Indicator
LED

_ J:—‘ GND PGND 1 -

>
I

r‘l’o;al PCB Area = 23.75 mm?
A

7 mm
3.8 mm

SSL3250A

: SSL3252

}N{ 3




SSL3250A versus SSL3252

FEATURE

SSL3250A

SSL3252

Total PCB area

7 mm x 7mm (49 mm?)

6.25 mm x 3.8 mm (23.75 mm?)

Peak efficiency 85% 85%
Programmable flash / torch / indicator 500mA/ 200mA/ 20mA 400 mA/ 160 mA/ 10mA
current

LED output voltage Upto9.5V Upto 8.5V
Programmable assist light Not supported Up to 160 mA

LED output driver

Low side drive — LED cathode
to chip with little heat

High side drive — LED cathode to
PCB ground with excellent heat

dissipation dissipation to PCB ground
Low noise fixed switching frequency 1.2 MHz 2 MHz
External resistor for flash/torch level YES NO
Integrate rectifying diode NO YES
Support direct or 12C-bus interface YES YES
Input voltage range 2.7V 10 5.5V 2.5V1to 5.5V
Inductor broken coil detect NO YES

Package

3 x3x0.8[mm]; HVQFN-16

1.5x 2 x 0.6 [mm]; WLCSP-12

Availability

In production

In Production

Y 4
A
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SSL3250A Demo Board

» Feature SSL3250A solution with total
PCB area of 49mm?

» SSL3250A drives two Luxeon LEDSs,
LXCL-PWF-1

» Passed EMI compliant test
» On/off switch

» Push button for flash, torch,
increase/decrease torch level, and a
reset

» Powered by 3AAA Li-lon battery or by
power adapter

» Quick start user guide

» USB port to control SSL3250A with
software GUI

Function
Buttons

Indicator

LED

Main
LEDs —

' ' ON/OFF
Typical Switch
SSL3250
Applicatio

|  Demoboard

| Status
| Indicators

SSL3250
Photof | ash

94v-0 0729 |
N PA1 462 |
8222 255 82271

., W
A :
A
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LED Dimmers / Blinkers
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1°C LED Controller — Voltage Switching Source

RGBA Dimmer/Blinker —= PCA9633/4/5

PCA963X
—| PWM1
— PWM 2 Global LEDs
1 MHz ' . PWM
2C Bus > _PWMn
+—]
_ 25 MhZ Osc
OE
Subl addr || Sub2 addr.
HW Addr pin| | addr
# Sub3 addr [|Group addr.

*PCA9633TK (QFN8)= Normal Power
*PCA9632TK (QFN8)= Low Power

PCA9632TK is capable of interfacing with 1.8V 12C-bus, 2.8V VCC

In Production

J

Dimmer — PCA9531/2/3

400 kHz
I2C Bus

R —

PCA953X

e

PWM 1

PWM 2

160 Hz Osc

HW Addr p/)in

v

Blinker = PCA9551/2/3

400 kHz
12C Bus

R —

HW Addr gin

PCA955X

e

PWM 1

v

PWM 2

L

40 Hz Osc

v
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LED Control for Status Indicator — Use Case Example 3]

LED O
L 2087 3Blp N THE
Chl set 12C LED 1 ”::"71. {:fn m:)lpl l!'?l‘ft‘;i
p 1B 88 l ’
LED 2 11988 TS&Y Conf Cal (Mobde) LED
11384 Indicators
1208
| Bty
LED 3 200y Budd-rote Vst (33 Pasadena)

29t

Meetng (Doard Room Mest)

24

For message indicator,
and lighting around button

*RGB color mixing

*<1uA standby current

*Offloads CPU from blinking operation
*(Program once, LED ON, OFF, Blink Once, continuously) Keypad

[llumination

Trackball

In Production 40




PCA9632

4 channel 12C LED controller for Mobile

Features

» 4 Push-Pull output driver, 25mA sink, 10mA
source with 12C-bus interface

PCA9632
PWM 1

»  Low stand-by current (1uA to 15 uA)

6-bit

»  LED On/Off, Bright/Dim, Blinking controls WM 2 |

»  Blink rate: 40ms to 10.73 seconds PWM 3 lmmi
|

»  Individual 8-bit PWM for LED intensity control — A

e
_ o 1 MHz :
»  Global 6-bit PWM for color dimming control 2C Bus 400 kHz Osc

»  Support 1.8V 1/0 / 2.3V to 5.5V VCC

»  ALLCALL, SUBCALL for zone dimming Addr
Cah 1| sub3 addr Group addr.

Subl addr || Sub2 addr.

»  Glue less connection to external FETs for higher |
LED drive

=Py
»  Drop-in low power upgrade for PCA9633 I
»  HVSONS (TK) 3x3x 0.8 package bl

X In Production 41



http://www.siamphone.com/catalog/o2/main.htm

Temperature Sensors
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J

Temperature Sensor Value Proposition

» Where used?

 Tablets, Mobile, E-Book LM75B +2°C A=No: B = Yes
PCT2075 +1° Y
» Why used? ¢ o
PCT1075 +0.5°C Yes

» Determine the temperature
« Set window for Interrupt, shutdown,

+
etc. 4\* |
., 2
» Why NXP Thermal Sensor? «*
« Large selection of commonly used local local & & wire
sensor and local/remote sensor thermal Remote

local

sensors in a wide range of packages Diode
« Continuous innovation with new low price Sensor
LM75B local sensor in small 2 x 3 mm
package
NE1617A +2°C +3°C
NE1619* +3°C +5°C
SA56004 +2°C +1°C

Note:* With voltage monitors



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

NXP Temp Sensor Selection Table

LM75A

LM75B

SE95
NE1617A

SA56004

SE97B

SE98A

PCT1075
PCT2075

(|
P q

+2°C

+2°C

+1°C
+2°C

+2°C

+0.5°C, £0.3°C typ.
+1°C, +0.5°C typ.

0.125/11

0.125/11

0.125/11
+3°C 1.0/8

+1°C 0.125/11

0.125/11

0.125/11

0.0625/12
0.125/11

2.8-55

2.8-5.5

2.8-5.5
3.0-55

3.0-55

3.0-3.6

1.7-3.6

2.7-5.5

1000

300

70

500

400

400

200

3.5

3.0

10

SO8
TSSOP8

SO8, TSSOP8
XSON8, HWSON8

SO8, TSSOPS, die
QSOP16

SO8, TSSOPS,
HVSONS8

HWSONS8

TSSOPS,
HWSONS8

SO8, TSSOPS,
HWSONS

44



LM75B - Local Digital Temp. Sensor &
Thermal Watchdog

Features
» Pin-for-pin replacement for industry standard LM75 and Ve
L2M75A . i LM75B
» 12C-bus interface - 8 devices on the same bus erenm B roneR | [conmauraTion
» Power supply range from 2.8 Vto 5.5V REFERENCE REGISTER REGISTER
» Temperatures range from -55 °C to +125 °C [ ] | | [TemPERATURE
) _ BANDGAP | | | - COUNTER REGISTER
» Frequency range 20 Hz to 400 kHz with bus fault time-out to TEMP SENSOR semeT —
prevgnt hanging up the bus . contoed R [ aedr
» 11-bit ADC - temperature resolution of 0.125 °C OSCILLATOR  [——
COMPARATOR/ | | | THYST
» Temperature accuracy of: INTERRUPT REGISTER
+2 °C from -25 °C to +100 °C TEREN | [ o
+3 °C from -55 °C to +125 °C 1 s
» Prqgrammable temperature threshold and hysteresis set L OBIC CONTROL AND INTERFACE |
ponee T — T
H 002350453
Max supply current.of 1.0 pA in shutdown mode o Al A Sl DA o
Stand-alone operation as thermostat at power-up
ESD protection exceeds 4500 V HBM per JESD22-A114, :
450 V MM per JESD22-A115 and 2000 V CDM per JESD22- TW”b T°Pi'd° EET
C101 fumber mar Name  |Description Version
» Small 8-pin package type: XSON8U & HWSONS8 (metal pad) LM75BD  LM75BD SO8 plasiic smal oufing package, 8 leads; body width 39 mm SOT96-1
RHIRH LM75BDP  LM75B  TSSOP@  plastic thin shrink small outline package; 8 leads; body width 3mm  SOT505-1
m LM75BGD 748 XSONBU  plastic extremely thin small outline package; no leads; 8 terminals;  S0T996-2
UTLP based: bady 3 %2 x 0.5 mm
LMTSBTP M5 HWSON8  plastic thermal enhanced very very thin small outline package; S0T1068-2
nooon noleads, 8 terminals, 2 x 3 x 0.8 mm

In Production

P 1
P
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PCTx075 - Digital temperature sensor and thermal watchdog m

FEATURES Voo
* Fm+ I2C-bus (1MHz) with SMBus timeout ——
* Power Supply range - 27 V tO 55 V REFBE‘I';ESNCE BE ;%TSTTEEPI‘? BE COP;FEEEFTE'EEON
« Temperaturesrange - -55° Cto+125° C oo 1| 4| COUNTER |><| TEVPERATURE
« 11-bit ADC - accuracy + 1° C min/max Pl serean | —— | =
« 12-bit ADC - accuracy + 0.5° C min/max oseLaTor [ —
: CNTeRruPT [1|  recisrer
* Programmable temperature threshold and hysteresis Fomeon |||
set points allows customer-defined default Tos & Thyst : \—él—; [
Set pOIntS | LOGIC CONTROL AND INTERFACE |
. . I T |
« Tidle programmable adjustment for temperature U R 7
AZ A1 AD SCL SDA GND

sampling. Allows reduction in power consumption
« Stand-alone operation as thermostat at power-up

« Expanded I2C address range with 3 state pins (27 @
8-pin and 3 @ 6-pin) address latched at power up

» 8-pin package types: SO8, MSOP8, HWSONS

SOT # SOT96-1 SOT505-1 SOT1069-2
. . Pitch (mm 1.27 0.65 0.5
11-bit ADC £ 1°C min/max (mm)

12-bit ADC + 0.5°C min/max Width (mm) 3.90 3.0 2.0
PCTabcd — Fm+ thermal sensor Leetniail (1) SHe el it
a=accuracy +/-° C min/max over range of interest .
b = modifier to base device Height (mm) 175 11 0.8
cd = base device

Pa



Temperature Sensor — Package comparison

‘HWSONS” “TSOP6”

SOT1069-2 SOT457
2.0x3.0x0.8 29x15x1.0
LM75BTP “S0OT23-6 — LM73CIMK”

PCT2075TP

PCT1075TP

J

“TSOP6” “HXSON4” “WLCSP5”

SOT666 SOT1194 SOT -TBD
1.6x1.2x0.55 1x1x0.55 0.83x0.83x 0.5
"SOT863 - TMP102DRL”  PCTxxxxGX  PCT2202UK

¢

47



LCD Drivers
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PCA9620 60 x 8 LCD Driver with 12C Interface

» Features and benefits
— 480 segment drive in Mux 1:8 Mode; can also be programmed for
use in lower multiplex rates to enhance optical performance, e.g.:
* In multiplex 1:4 mode with up to 240 segments
* In multiplex 1:2 mode with up to 120 segments
— Integrated Charge Pump for on-chip VLCD generation
*  Wide analog power supply range 2.5V to 5.5V
*  Wide VLCD output range 2.5V to 9.0V
— Integrated temperature sensor for on-chip VLCD temperature
compensation to enhance optical performance and ease of use
— Programmable and calibrated frame frequency for enhanced
optical performance
. 60Hz to 300Hz
— High drive capability to drive large displays
— Extended temperature range from -40°C to +105°C and AEC-
Q100 automotive compliant qualification for highest robustness
and reliability

’CB >
us

control

logic
RAM Temp
Sensor
backplane
sequencer driver
L 4 4
bias voltage generator
v
Charge segment
pump driver

» Applications and Use Cases
— SmartCards
— Digital Camera
— Video Cameras
— Medical Portable devices

DISplay Example:

Maximum display size for
a Black Nematic display in
Bank Name relation to a standard
sized credit card
(VLCD=7.0V, fF=200Hz)

49



PCF8536 Mux 1:8 320-Segment Driver and PWM

» LCD Segment Driver

— Including 6 PWM Channels
For LED Backlighting
For LED Button Lighting

b

PWM resolution

— Each channel will have a 7bit PWM generator to allow for dimming
— This could be used to generate 777RGB = 2 million colours.

— Alternatively, this gives 128 steps if white LEDs are used

uc

PCF8536

'

'

|

WM
PWM 2
PWM

50
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Chip On Glass — A cost saving and easy way of design U

» Chip On Glass (COG) Segment Driver :
— The driver is directly placed on the » Drivers
glass » PCF8576DU (160 segments)
— No package is needed (cost saving)
— Easier PCB design » PCF85133U (320 segments)
— Less board space needed on the PCB » PCF85132U (640 segments)
— Driver is handled by the module maker

display

PCB

driver

surface-mount-device (SMD) [ chip-on-glass (COG)

aaa-002681
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Low-Power and accurate
Real-Time Clocks
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RTC centric architecture J

RTC is key to save system stand-by power

Real Time Clock centric applications

— power saving has high priority, RTC controls timing most of the time

— Sub-uA active power consumption compares well with integrated RTC (on
processor) in advanced IC process node (high leakage current for IC
process nodes beyond 45nm)

| RTC Increasing Leakage with Advanced IC Node
PCF2123 120
PCF8523 100 90

Control panel LCD driver J

{ 80 .\ 65
\ 60 \-\
Lighting = LED driver \ © —— @

"

Alert Temp Sensor e Processor J 2004 2007 2010 2013 2016

) —@—Node (nm) Leakage loff/W (nA/mm)

Shutter | Motor control w

53
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Lowest

Q
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S
o

Automotive

Power

RTC Portfolio Overview ( Packaged)

Type

PCF2123

PCF8523

PCF8563 /5

PCF2129,
PCF2127

PCA8565
PCA21125

PCA2129

P 1
@)

Inter-
face

SPI Bus

12C-Bus

12C-Bus

12C-Bus/
SPI-Bus

12C-Bus

SPI-Bus

12C-Bus/
SPI-Bus

Package

TSSOP14,
HVQFN16

S08, TSSOP14
HVSONS,

S0O8, TSSOPS,
HVSONS8

S020

TSSOPS,
HVSON10

TSSOP14

SO16

Key features

Lowest power (100nA), electronic tuning

Lowest power (100nA), electronic tuning
Battery management

Industry standard

High accuracy +/-3ppm, Battery management, Time
stamp: (PCF2127 features also 512byte RAM)

Robustness: up to 125°C

Robustness: up to 125°C

High accuracy +/-3ppm, Battery management, Time
stamp: ceramic quartz for automotive

54



IDD2 Current Consumption

=3V)

(fse1 = 0; Tamp = 25°C; Vdd

A7 Low Power Real Time Clocks

Clock operating voltage: 1.0 Vto 5.5V

Integrated tuning Capacitance C, 4 of 12.5 and 7.0pF
Tiny leadless packages: 2 * 3mm or 2.6 * 2.6mm
Frequency adjustment via programmable offset register
(electronic tuning)

General purpose RAM byte

400 kHz I?°C-bus interface or 6MHz SPI

Interrupt output with 4 options: every 30s, every 60s,
programmable alarm, off

Operating temperature range: - 40°C ...+ 85°C

Communication
to and from

1000nA

900nA

800nA

700nA

600nA

500nA

400nA PC FBSUG}; ................

300nA r’u—856“

_—

200nA

100nA

PCF2123 } \
PCF8523

Foot print

J

CLKOUT

Oscillator

Power-
on reset

Clockout o) |

Clock
calibration
offset

System Interrupt

control control
Real-Time

Clock

DAl
Alarm lﬂ
control

CLKenable

INTerupt

Home Videos

Tech Specs Webinar Contact us

B .
[*‘x Ultra Low Power RTC

year 2008

year 1988

year 2010

year 2012

L

World’s Lowest Powered RTC

http://ics.nxp.com/interface/
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A7 RTC Portfolio Overview (csp) v

Inter-
Type face Package
Bare die
PCF2123 SPI Bus Gold bumps,
PCF8523 [°C-Bus  Gold bumps
PCA8802 Piepr | SO SRS

Solder bumps

PCF8564A  I2C-Bus baredie
Solder bumps

Key features

Lowest power (100nA), electronic tuning
150um and 200um die thickness

Lowest power (100nA), electronic tuning
Battery management

Lowest power (100nA), 24 bit counter

Integrated capacitors, clock enable

Solder bumps = wafer level chip scale package (WLCSP), lead free

Bare die for wire bonding (gold ball bond or alu wedge)

Gold bumps, 15um height J
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Touch and proximity switches



Capacitive Sensor Portfolio

SIHUIE

Crizirinel

Crizrirel

MUl

Crierirel

PCF8883 (released)

> single channel

> automatic calibration

» low power consumption (< 3uA)
»> SOIC8 package

PCAB8886 (released)

> two channels

> large supply voltage range (3V to 9V)
> low power consumption (< 6UA)

> automotive qualification, TSSOOP16

PCE8885, (released)

> eight channel device

» Up to 28 sensors

> Up to 64 in cascading

> low power consumption (< 10uA)
> ldeal for key pads

J

h» __________ — » Patented (EDISEN) digital method to
/ 4 detect a change in capacitance on a
Ve

-

x = remote sensing plate
| L 1 Changes in the static capacitance (as
\ opposed to dynamic capacitance
hooos lak i 1

enzing plate {capacito 2 1) .
‘‘‘‘‘‘‘‘‘‘ changes) are automatically compensated
Activator {eapecitor plate 2) using continuous auto-calibration

Proximity detection:
» Phone at the ear
» Camera at the eye

» Approaching hand for wake up.

Capacitive touch switch
»  Key matrix
» Function keys

» Menu selection ...

58



Multi channel touch sensor PCF8885

Key pads, up to 28 key (single chip)

N
Functional keys : —
Oscillator Timing
Program selections control
Low power consumption 10uA Timing PCF8885
reference .
|deal for sealed System (=
surfaces 0 Control |
. . Channel
Insensitive to : 1
. . . I_II

contamination & — I J
environmental | | :
changes 2] I I 12C-bus

8_ Interface

£ I |

5 [

3 __ |

C

O]

N

- Channel
M

Voltage
Regulator

I_l

VDD
VSS

59



60



Commercial 16CxxxB UART Family

Broad line of single to quad channel UARTSs

Widest supply range (2.5V, 3.3V, 5V) at industrial temperature range
(-40°C to 85°C) without price premium

Fastest device on the market with over 20% faster bus cycle times
and baud rates up to 5Mbps

Power-down mode

HVQFN and BGA package options

Windows and Linux OS-compatible

Infrared (IrDA) interface

Software readily available

Automatic software and hardware flow control
DMA mode and wide variety of FIFO depths
Drop-in compatibility with existing 16C devices

One-stop shopping

Single part can be used for multiple systems and multiple operating
environments. Lower overall cost of ownership — can replace up to
four competitor parts.

Compatible with high-speed processors

Ideal for battery-operated systems

Ideal for small, portable systems
Simplifies software development

Enables wireless, short-range applications
Shortens design cycle

Reduces CPU overhead and data loss
Increases system throughput

Alternative source to other manufacturers

SC16C654B
0 4 SC16C554B R
=
e
O LL__ 22?2232282 ______ scesces2B SC68C752B
o
5 SC16C2552B SC16C652B SC16C752B
o)
E
Z 1 ——— SC16C550B SC16C650B SC16C750B
16 32 64

FIFO Depth (Bytes)

||
P q
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SC16C85xx: New 1.8V - 3.3V UA R'!'

#1524 #1526

= Single- and dual-channel UART

= |ntel/Motorola and VLIO interface

« Sleep Mode / Low Power mode
= up to 5Mbps

« 128 bytes Tx / Rx FIFOs

« Automatic RS485

= |[rDA version 1.0

Windows-Based PC

—_— —
ITSER p)-| S

External Modem

#3002 Controller

#1 527

To 5
more
analog
SeNsors.

8 Relay outputs
~for sprinklers, HVAC
- & security.

"To 12

J

= Independent UART Tx and Rx
enable/disable

= Ultra small: TFBGA

SC16C850IBS/Q900
» UART with 16-mode or 68-mode parallel bus

interface; -40°C to +85°C; HVQFN32; AEC-
Q100 compliant automotive qualification

W
Pt

]
#7131 1 R more
e B A digital
S W s [@‘ sensors.
Motion - #1221 :4-57160
Si
| - T T phone Datector  \Waterbug
— k = more
= _ RS-485
=3 I 4|  devices.
% = 1
#3003 RS-485 }#3001 #3050
LCD RS-485 RS-485
Keypad Thermostat Thermostat
Intel /
SC16C850L 1 Motorola 1.8V V \ TBD
SC16C850V 1 VLIO 1.8V TBD N
Intel /
SC16C852L 2 Motorola 1.8V TBD \ \
\/
SC16C852V 2 VLIO 1.8V \ TBD
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SC16C85xxS: New 1.8V - 3.3V UAR

= Single- and dual-channel UART
= Intel/Motorola and VLIO interface
« Sleep Mode / Low Power mode

= Programmable Sampling Rates

up to 20Mbps
= 128 bytes Tx/ Rx FIFOs
« Automatic RS5485

= |[rDA version 1.0

= Independent UART Tx and Rx

enable/disable
= Ultra small: TFBGA

¥

Windows-Based PC

t_i
i
I

External Modem

#3002 Contro

(Anai

ller

J

log Sensors- eEmperature Humidity, Lights)
#1524 #1526 #1527

o | To 5
had |2 more
—_ analog
L S€Nsors.
iy Optional
Yl 10 Expander |
#1220 ! 8 Relay outputs
L i ~for sprinklers, HVAC
=& security.

"To 12

C#7113T""‘“ ml: ‘l g:glrtz'
Switen T ' 20.HE [ﬂlﬂ sensors.
Motion ™~ #1221 Th#-ﬁso
Si
| : T % Phone Detector  Waterbug
. b——%——more
— RS-485
;& e I 4|  devices.
#3003 RS-485 ‘#3001 #3050
LCD RS-485 RS-485
Keypad Thermostat Thermostat
Intel /
SC16C850SL 1 Motorola 1.8V v Xl TBD
SC16C850SV 1 VLIO 1.8V TBD N
Intel /
SC16C852SL 2 Motorola 1.8V v V d
\/
SC16C8528V 2 VLIO 1.8V N TBD
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Video SERDES



Mobile Video SERDES
» Why Video SERDES?

» Greatly reduces wire density across hinge
» Reduces flexible printed circuit width

» Minimizes EMI

» Increases reliability

» Saves space and system cost PTN3700 as TX

» Why PTN37007?
» Supports wide range of display modes QVGA to XVGA

»  Simplifies inventory with user-configurable TX or RX
» Voltage, Power & Package for the mobile application
» Low active transmit and standby mode

» Small footprint; Thin package

W
Pt

PTN3700 as RX
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PTN3700 Mobile Video SERDES J

»Advanced Frame Mixing
LCD
PTN ———= LCD
3700 F==55==2 Panel

rUser Conﬁgurable as TXor RX Reduces 30 wires to only 4 — 8 wires,
depending on the bandwidth needed

»1.8v operation

rIncreases quality of display resolution

»Enables 24 bit color on 18 bit display

»Configurable 3 lane performance to handle
a wide range of display modes

»QVGA to XVGA
»Data transfer > 1.9Gbps

»18mW active transmit mode
» 4uA standby power mode (Typ)

» Small footprint < 4mm2 & <18mm2 in the
thinnest package

x In Production i




PTN3700 Applications

-

Video displays on portable devices

-

Personal Audio or Video Players
— DVD or HD-based

w

All-in-one function printers
— LCD Displays

-

Stand-alone GPS/Navigation
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PTN3700 as Transmitter PTN3700 as Receliver m

VDD VDDA
VDD VDDA
PTN3700 PTN3700
8 DO+ —
e ﬁ" :5.1> o
8 = 8 )
GI7:0] —f o DO0- — ——ft— G[7:0]
s o S 55 % FROTOCCL PARSING, 8, 8[7:0]
7] =] 1+ — = 7 ]
] 3 <3 J\ - PARITY DETECTION.
Bl = e S8 8 o DESERIALIZER |_ ) ADVANCED )i ARt o
4 =o®E ] REGISTER HS
= ‘V su s ‘V S o e FRAME MIXING, b
HS g I %‘% 0 - SYNC WORD DECODING Vs
S £ ege D2+ — DE
; : S > a
2 - —/—1— A[1:0]
Al1:0] —£ > M 02— —
(101 = T N x PCLK
A T L L
LK+ — (o)
PLL PCLK
PCLK PLL , 1
1x PCLK 4|> DDR — SDR FSS
’ FM
FS3
FiXsS CONFIGURATION
FSS XSD AND
XsD ] 5 POWER MANAGEMENT
Configuration and LS[1:0] ‘/1
? Power Management ’ .
LSIT0l = PSEL[1:0] —F
2
PSEL[1:0] —f
il 00233b354
TX/RX = LOW
_TXRX=H | GND GNDA
GND GNDA
_
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PTN3700 Competitive Advantages v

» Competitive pricing $$$

» PTN3700EV - One of industry’s tiniest
and thinnest package! PTN3700 Active-Mode Current

100.0

90.0

80.0

70.0

» Easy part inventory 600 -

— PTN3700 used as TX and RX 50.0 -

Idd {(mA)

40.0

30.0 -
» Support wide range of high-quality - WPTNI0 =T

portable displays
— Resolution from QVGA to XGA e

00 100 00 300 00 0 60 700
L PCLK (MHz)

» Lower active-mode power than competitor!
— Key parameter for portable devices!

10.0 ~
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SDIO Controller



»

SDIO101 Host Controller

Features:

— One Port SDIO Controller

— Host Clock Rate from 0 to 52MHz

— Supports One SDIO Slot

— Data Throughput up to 200Mbps (Using 4-bit Data Mode) or
416Mbps (Using 8-bit Data Mode for MMC)

— 2K Double Data Buffer (1K Block Size), Reduces Latency

Compliance

— Meets SD Host Controller Version 2.0

— Meets SDIO Card Specification Version 1.20
— Meets SD Memory Card Security Version 1.10
— Meets MMC Version 3.31 and 4.0

— Supports CE-ATA (CMD60 / CMD61)
— WIinCE Driver Supported m
— Linux 2.4 Driver Supported

Host Interface

— Synchronous / Asynchronous pP Interfaces
— Supports 16-bit Data Bus

— OMAP SRAM Interface

Glueless Interface

— SRAM Interface: 16-bit Data Bus, 8-bit Address Bus,
Interrupt, DMA

— 2.5-V and 3.3-V Interface

— 13-MHz Clock/Crystal Input

— SDIO Clock from DC to 52MHz

) ¥ 4
A \

_|

|_

Ve & CRYSTAL OSC.

4unOI
209

n Cw

INTERRUPT
DMA

SD
SDIO
MMC

CE-ATA

CARD

POWER
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SDIO101 Application Block Diagram

Power
Mgmt.

Power
1.8-3.3

\ 4

A

DREQ ¢ DMA
INT « INT
VDDIO
D15:0
i ’\: (¢D)
(&]
S
AT7:1 é
£
WE,RE,CS,A8,BE
POR/
Reset CLK

h -
P

SD/
SDIO/
MMC/

CE-ATA
Host Cntlr.

Data
Buffer

uls

SDI0101

CLK
DAT[7:0]
SDCD
SDWP

wUSB
GPS
Bluetooth

WLAN

Memory

(Module/Chip)
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SDIO101 Application Schematic

BaseBand/
Apps Processor

(|
P

=

>

1.8-3.3V J_ J_
I 0.1uF 0.1uF
:I__O.luF I ! ! I
Vopio Vop L Vbpa
DRE
|NTQ DMA Power Veesp Power
INT Mgmt J_ 1.8-3.3
T 0.1uF
4—
BEO
BE1
SD/
_ [} SDIO/
Dio:0 ks MMC/
o — CE-ATA
c Host Cntlr. CLK
ALS - > DAT[7:0]
SDCD
cs SDWP
WE: ‘ ‘
RESET- POR/ Data
CLK_IN CLK Buffer
D SDIO101

(Module/Chip)
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High-Speed Switches



CBTL01023 10Gbps Mux/De-mux/Switch

bidirectional differential channel, 2:1 mux/demux switch
High bandwidth: 9 GHz at -3 dB

Low insertion loss: :: :

— -0.5dB at 100 MHz |

— =-1.3dB at4.0 GHz : "
Low return loss: =20 dB at 4 GHz T j
Low crosstalk: =35 dB at 4 GHz - Do——>

High off-state isolation: 20 dB at 4 GHz
Low intra-pair skew: 5 ps typical

VDD operating range: 3.3V
— Standby current less than 1 pA

Tiny XQFN10 package
1 x 1.55 x 0.5 mm, 0.5 mm pitch .

In Production

A 4
l‘ v
&

B P

B N

CF

LM
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b

CBTL02043 10Gbps Mux/De-mux/Switch

2 differential channel, 2:1 bi-directional mux/demux

Signaling Supported
- PCle Genl @ 2.5 Gbps
- DisplayPortup tovi.2 @ 5.4 Gbps
- PCle Genlto Gen3 @ 8 Gbps
- USB 3.0 @ 5.0Gbps
- SATA 3.0 @ 6.0 Gbps
- SAS 2.0 @ 6.0 Gbps

-3dB bandwidth 10 GHz

Low inter-pair skew: 5ps max

Low crosstalk: -30dB at 5GHz

High Off-isolation: 30dB at 5GHz

3.3V supply voltage

DHVQFN 20, 2.5x 4.5x 1.0 mm, 0.5mm pitch
ESD 6kV HBM, 1kV CDM

Two pin-outs available

AO_P @r”::
AO_N @r”’/
AL P Gf’/’/
AL N =
SEL [:::xa
XSD ‘

MURURSRVIISRERSRY,

=) =

[
allaNaNaliamamlin

» A pin-out optimized for outputs on the opposite side of input

» B pin-out optimized for outputs on both sides of the package

W

4\

BO_P
BO_N
B1_P
B1 N
Co_P
CO_N
c1P
C1N
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Support

» Product Information:

» NXP Technical Support:

» Second-Level Support:

— BL-Interface Products:

— 1°C Specific:

(|
P
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http://www.nxp.com/interface/
http://www.nxp.com/support/
mailto:interface.support@nxp.com
mailto:i2c.support@nxp.com

NXP Internet application pa

Device Pages
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Blockdiagram
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hor

Oversiews | | Description | | Bocumentation | | support | | Show al

Blockdiagram
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http://beta.nxp.com/applications/portable-devices/cellular-mobile-phone-solution.html
http://www.nxp.com/applications/portable-devices/cellular-mobile-phone-solution.html
http://www.nxp.com/applications/portable-devices/digital-still-camera.html
http://www.nxp.com/applications/portable-devices/e-book.html
http://www.nxp.com/applications/portable-devices/e-book.html
http://www.nxp.com/applications/portable-devices/e-book.html
http://www.nxp.com/applications/portable-devices/mp3-player.html
http://www.nxp.com/applications/portable-devices/mobile-internet-device.html
http://www.nxp.com/applications/portable-devices/audio-interface.html
http://www.nxp.com/applications/portable-devices/charging-interface.html
http://www.nxp.com/applications/portable-devices/hdmi-interface.html
http://www.nxp.com/applications/portable-devices/memory-card-interface.html
http://www.nxp.com/applications/portable-devices/mobile-platform-rf-front-end.html
http://www.nxp.com/applications/portable-devices/mobile-platform-rf-front-end.html
http://www.nxp.com/applications/portable-devices/mobile-platform-rf-front-end.html
http://www.nxp.com/applications/portable-devices/sim-card-interface.html
http://www.nxp.com/applications/portable-devices/loadswitch.html
http://www.nxp.com/applications/portable-devices/voltage-translators.html
http://beta.nxp.com/applications/portable-devices/charging-interface.html

