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Description

The 12C-1610 board is a 22-pin CMOS
device that provides 16 bits of General
Purpose parallel Input/Output (GPIO)
expansion using 1°C bus. There are no
external components required. Only two
signal lines SDA and SCL plus supply
voltage and ground are required to be
connected. This makes it perfect for
embedded systems that require more
input/output ports.

This board features innovations that set
it apart from other port expander
module. Innovations feature like on-
board 1°C address jumpers, pull-up
resistors, power and interrupt LEDs. The
module can be quickly connected
directly on to the breadboard. The board
is small and compact in size 0.70 x 1.10
inches.

The 12C-1610 is designed base on
PCA9535 IC. The module consists of
two 8-bit configuration. Each bit can be
configuring as input or output by writing
to the 1/O configuration bits. The data for
each Input or Output is kept in the
corresponding Input or Output register.
The polarity of the read register can be
inverted with the Polarity Inversion
Register. All registers can be read by the
system master.

The module open-drain interrupt output is
activated when any input state differs from
its corresponding input port register state
and is used to indicate to the system
master that an input state has changed.

Three jumper pins vary the fixed 1°C
address and allow up to eight devices to
share the same I°C bus. That is total of
128 1/0O pins!

Features

Stand alone module, no external
components required

On-board I1°C address jumpers,
pull-up resistors, power and
interrupt LEDs

Decoupling supply voltage

Design easy for breadboard

High quality double sided PCB

All SMT components

Small and compact in size 0.70 x
1.10 inches

Dual row 0.6” width, 0.1” pitch
header pins

Operating power supply voltage
range of 2.3V to 5.5V

Suitable for 2.5V, 3.3V or 5.0V
microcontroller

Active LOW interrupt output

Low stand-by current

Noise filter on SCL/SDA inputs

No glitch on power-up

Internal power-on reset

16 /0 pins which default to 16
inputs

OkHz to 400kHz clock frequency
ESD protection exceeds 2000V
HBM per JESD22-Al114, 200V
MM per JESD22-A115 and 1000V
CDM per JESD22-C101

Applications

General Purpose parallel
Input/Output expander for your
favorite microcontroller or project
board.

* I°C is a trademark of Philips Semiconductors Corporation.
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Pin Configuration

AINT- (1)
1/00.0 (2)
1/00.1 (3)
1/00.2 (4)
1/00.3 (5)
1/00.4 (6)
1/00.5 (7)
1/00.6 (8)
1/00.7 (9)
NC (10)
GND (11)

W = EN

i

ujalels
ua i

(22) vCC

(21) SDA

(20) SCL

(19) 1/01.7
(18) 1/01.6
(17) 1/01.5
(16) 1/01.4
(15) 1/01.3
(14) 1/01.2
(13) 1/01.1
(12) 1/01.0

PinNo. |

- Type |

1 -INT- Output | Interrupt output (open drain)
2-9 I/00.0 —1/00.7 | 1/O 1/00.0 to 1/00.7
10 NC NC No connect
11 GND PWR Supply ground
12-19 |(1/01.0-1/01.7 |I/O 1/01.0 to I/01.7
20 SCL Input Serial clock line
21 SDA 110 Serial data line
22 VCC PWR Supply voltage
Interfaces /O pins:

Power:

The 12C-1610 board needs an external

2.3VDC - 5.5VDC supply.

VCC: is an input power 2.3VDC —

5.5VDC to 12C-1610 board.

GND: is a common ground for
every pin. This pin MUST be
connected to ground of

external power supply.

the

Each I/O pin can be configured as input
or output. Please refer to PCA9535
datasheet for more information.

-INT- pin:

The open-drain interrupt output is
activated when one of the port pins
change state and the pin is configured
as an input. The interrupt is deactivated
when the input returns to its previous
state or the input port register is read. A
pin configured as an output cannot
cause an interrupt. Since each 8-bit port
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is read independently, the interrupt
caused by Port 0 will not be cleared by a
read of Port 1 or the other way around.

Note that changing an 1/O from an output
to an input may cause a false interrupt to
occur if the state of the pin does not
match the contents of the Input Port
register.

I°C pins:

Only two signal lines SDA and SCL are
required for I°C bus. Please refer to 1°C
specification for more information.

Module Configuration

I°C address:

Default address shipped from the
manufacture is 0x40 for write and 0x41
for read.

A2=0
Al=0
A0O=0
slave address
[JI 1I DI UIAZI A1lADIR€W
1 1 1 1 1 1 1

I\ f

fixed programmable

The address can be easily change by
solder the bridge between the
corresponding address pin to VCC or
GND at the bottom of the module. These
eight combinations allow up to eight
devices to share the same I°C bus. That
is total of 128 1/O pins!

Power-on LED:

The green LED on the module is
illuminating when the power applied. The
power-on LED is enabled from the
manufacture. It can be disabling for light
sensitive or low current requirement
application by remove the solder bridge
on “PWLED” at the bottom of the
module.

Interrupt pull-up resistor:

Since the interrupt pin is an open-drain,
there is a pull-up resistor on the module.
The pull-up resistor is enabled from the
manufacture. It can be disabling by
remove the solder bridge on “INTPU” at
the bottom of the module.

I°C pull-up resistors:

I°’C bus specification required to have
pull-up resistors on SDA and SCL pin.
[2C-1610 come with these two pull-up
resistors enabled from the manufacture.
It can be disabling when connect to I°C
bus that already have pull-up resistors
by remove the solder bridge on “I2CPU”
at the bottom of the module.

GRAVITECH GROUP
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Interrupt LED:

[2C-1610 equipped with an interrupt
indicator yellow LED. It is a visual way to
indicate that one of the input port pins
change state. The interrupt LED is
enabled from the manufacture. It can be
disabling for light sensitive or low current
requirement application by remove the
solder bridge on “INLED” at the bottom
of the module.

In order for the interrupt LED to work
properly, “INTPU” must be enable.

Below is the default setting from the
manufacture.
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We maintain a website where you can
get information on our products, obtain
literature and download support files.
Visit us online at:

WWW.GRAVITECH.US

Use our online Forum or e-mail your
technical support questions to
support@gravitech.us. We try to
respond to your questions the same day.

For sales questions or to place and
order, direct your e-mails to
sales@qravitech.us. Refer to our
website for product pricing, shipping
rates, payment instructions, and for
other info we need to complete your
order.

Disclaimer: MicroResearch reserves the right to modify its products or literature,
or to discontinue any product at any time without prior notice. The customer is
responsible for determining the suitability of any device for any application
developed using MicroResearch components.

GRAVITECH GROUP
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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