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2-Wire-Interfaced 8-Bit I/0 Port Expander

General Description

with Reset

Features

The MAX7310 provides 8-bit parallel input/output port ¢ 400kHz 2-Wire Interface
expansion for SMBus™-compatible and 12C-compatible .
applications. The MAX7310 consists of an input port ¢ 2.3V to 5.5V Operation
register, an output port register, a polarity inversion reg- ¢ Low Standby Current (1.7pA typ)
ister, a configuration register, a bus timeout register, . .
and an SMBus/I2C-compatible serial interface. The sys- ¢ Bus Timeout for Lock-Up-Free Operation
tem master can invert the MAX7310 input data by writ- ¢ 56 Slave ID Addresses
ing to the active-high polarity inversion register. The ] .
system master can enable or disable bus timeout by ¢ Polarity Inversion
writing to the bus timeout register. 4 Eight I/O Pins that Default to Inputs on Power-Up
Any of the eight I/O ports may be configured as input or Mrai
output. An active-low reset input sets the eight I/Os as ¢ 5V Tolerant Open-Drain Output on VOO0
inputs. Three address select pins configure one of 56 4 4mm x 4mm, 0.8mm Thin QFN Package
slave 1D addre§ses. ) . . ) 4 -40°C to +125°C Operation
The MAX7310 is available in 16-pin thin QFN, TSSOP,
and QSOP packages and is specified over the -40°C to
+125°C automotive temperature range.
Applications ) )
Servers Ordering Information
RAID Systems PIN- PKG
Industrial Control PART TEMP RANGE PACKAGE CODE
Medical Equipment - .
Instrumentation, Test Measurement MAX7310AUE  -40°Cto +125°C 16 TSSOP _
MAX7310AEE  -40°C to +125°C 16 QSOP —
SMBus is a trademark of Intel Corp. MAX7310ATE  -40°C to +125°C 16 Thin QFN  T1644-4
Pin Configurations
TOP VIEW é § 8 S
120 M1 H0b lg
seL[1] ¢ [16]v-+
soA[2] = 3 T Y s
ano[3] [14] 1107 o o
wi[4] mmam [13]is W amam | L]
we[5]  MABI0 T Talos o[ L MAXTSITOATE Ao
yoo[6 | [11] 1104 P
vo1[7] [10]1103 SDAYI6: N oo 15 VO
[ ]
o] L oRaRanT
TSSOP/QSOP <E§E = § 8
THIN QFN
M AXI/N Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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2-Wire-Interfaced 8-Bit I/0 Port Expander

with Reset

ABSOLUTE MAXIMUM RATINGS

VA 10 GND Lo -0.3V to +6V
..(Vss-0.3V) to (Vpp + 0.3V)
(Vss - 0.3V) to +6V
(Vss - 0.3V) to +6V

|/01-1/07 as an Input....

/00 as an INput........ccocvveiveeinnnnn..
SCL, SDA, ADO, AD1, AD2, RESET

DC Current on 1/O0 ....ooviiiiiiiiieee e +400pA
DC Current on 1/O1 10 1/O7 ooooiiiiiiiii +50mA
Maximum GND and V+ Current........cccocccooevveiicieceee. 180mA

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP (derate 5.7mW/°C above +70°C)
16-Pin QSOP (derate 8.3mW/°C above +70°C)
16-Pin Thin QFN (derate 16.9mW/°C above +70°C) ...1349mW

-40°C to +125°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS
(V+ =23Vt0 5.5V, GND = 0, RESET = V+, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V+ = 3.3V, Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage V+ 2.3 55 \
All outputs floating, V+ =23V 19 30
Supply Current [+ all inputs at V+ or GND, V+ = 3.3V 29 40 PA
fscL = 400kHz V+ =55V 65 80
All outputs floating, V+ =23V 1.5 3.4
Standby Current all inputs at V+ or GND, V+ =33V 1.7 3.9 pA
fscL =0 V+ =55V 2.1 5
Power-On Reset Voltage 1.6 2.1 \
SCL, SDA
Input Voltage Low ViL 0.8 \
Input Voltage High \m 2 \
Low-Level Output Voltage VoiL ISINK = 6mMA 0.4 vV
Leakage Current IL -1 +1 pA
Input Capacitance Ci 10 pF
1/0s
Input Voltage Low ViL 0.8 \
Input Voltage High ViH 2 \
Input Leakage Current IL All inputs at V+ or GND -1 +1 pA
V+ =23V, VoL =05V 8 14
Low-Level Output Current loL V+ = 3.3V, VoL = 0.5V 12.5 22 mA
V+ = 5.5V, VoL = 0.5V 19 30
) V+ = 3.3V, VoH = 2.4V 6.5 11
High Output Current for 1/01-1/07 loH mA
V+ = 5.5V, VoH = 4.5V 125 18
ADO, AD1, AD2, AND RESET
Input Voltage Low 0.8 \
Input Voltage High 2 \

MAXIN
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2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

DC ELECTRICAL CHARACTERISTICS (continued)

(V+=2.3V1t0 5.5V, GND = 0, RESET = V+, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V+ = 3.3V, Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Leakage Current -1 +1 pA
Input Capacitance 10 pF

AC ELECTRICAL CHARACTERISTICS
(V+=2.3Vto 5.5V, GND = 0, RESET = V+, Ta = -40°C to +125°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCL Clock Frequency fscL (Note 2) 400 kHz
BUS Timeout tTIMEOUT 30 60 ms
Bus Free Time Bgtyveen STOP {BUF Figure 2 13 us
and START Condition
gzl:diTt;?ne (Repeated) START thp, sTA | Figure 2 06 us
?itrer;]:)eeated START Condition Setup tsu. sTA | Figure 2 0.6 us
STOP Condition Setup Time tsu, sTo | Figure 2 0.6 ys
Data Hold Time tHD, DAT | Figure 2 (Note 3) 0.9 ys
Data Setup Time tsu, DAT | Figure 2 0.1 us
SCL Low Period tLow Figure 2 1.3 us
SCL High Period tHigGH | Figure 2 0.7 us
SCL/SDA Fall Time (Transmitting) tF Figure 2 (Note 4) 250 ns
Pulse Width of Spike Supressed tsp (Note 5) 50 ns
PORT TIMING
Output Data Valid tpv Figure 9 1 us
Input Data Setup Time tps Figure 10 29 ys
Input Data Hold Time tPH Figure 10 0 us
RESET
Reset Pulse Width | | | 100 | ns

Note 1: All parameters are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.

Note 2: Minimum SCL clock frequency is limited by the MAX7310 bus timeout feature, which resets the serial bus interface if either
SDA or SCL is held low for a 30ms minimum.

Note 3: A master device must internally provide a hold time of at least 300ns for the SDA signal (referred to the V| of the SCL signal) in
order to bridge the undefined region of SCL’s falling edge.

Note 4: tr measured between 90% to 10% of V+.

Note 5: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

MAXIMN 3

OLELXVIN



MAX7310

Distributor of Maxim Integrated: Excellent Integrated System Limited
Datasheet of MAX7310ATE+ - IC I/O EXPANDER 12C 8B 16 TQFN
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

")

1¥s

r
A
r
.f

&

2-Wire-Interfaced 8-Bit I/0 Port Expander
with Reset

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT STANDBY SUPPLY CURRENT SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
32 . 250 N 70 -
Vi = 3.3V, fag) = 440KkHz, g V=33V, fs =0, | g fooL = 440KHz, | g
NO LOAD ON I/00-1/07 e NO LOAD ON 1/00-1/07 g NO LOAD ON 1/00-1/07 / 2
3 g 2.5 g 60 Ve
= o = | d B /
EX = A EX
=3 =200 - =5 /
= 1 Z // =
& L~ < &
S 29 —~ S 175 S 4
o L1 ;’ A S
E o T 7 E N
& A
g 2 219 [ £ w //
27 1.25 20 -
26 1.00 10
-40 -25-10 5 20 35 50 65 80 95 110125 -40 -25-10 5 20 35 50 65 80 95 110125 20 25 30 35 40 45 50 55
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
1/00-1/07 OUTPUT SINK CURRENT 1/00-1/07 OUTPUT SINK CURRENT 1/01-1/07 OUTPUT SOURCE CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE vs. TEMPERATURE
30 o 35 o 9 o
g g V+=2.3V, g
N g g Vo =14V g
2% S 0 | 8
SN Vee =33V 1
— — 25 =
£ B -~ E N
= I~ = / =
= \\ T~ = 2 &
£ 15 Vg =2.3V & / = NG
s ~— s y 3 N
S T~ o 15 7 = 6
~ [ r— ~ (&) \\
50 5 S N~
5 5 5
VoL=05V VoL=05V
0 — 0 * 4
-40 -25-10 5 20 35 50 65 80 95 110125 20 25 30 35 40 45 50 55 -40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) SUPPLY VOLTAGE (V) TEMPERATURE (°C)

4 MAXIMV




Distributor of Maxim Integrated: Excellent Integrated System Limited
Datasheet of MAX7310ATE+ - IC I/O EXPANDER 12C 8B 16 TQFN
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

o]
'::J',:I’

yonen

.f
72

electronic com

2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

Pin Description

PIN
TSSOP/ THIN
QSOP QFN NAME FUNCTION
1 15 SCL Serial Clock Line
2 16 SDA Serial Data Line
3 1 ADO Address Input 0
4 2 AD1 Address Input 1
5 3 AD2 Address Input 2
6 4 1/00 Input/Output Port 0 (Open Drain)
7 5 1/O01 Input/Output Port 1
8 6 GND Supply Ground
9-14 7-12 1/02-1/07 | Input/Output Port 2—Input/Output Port 7
External Reset (Active Low). Pull RESET low to configure 1/O pins as inputs. Set RESET
15 13 RESET ; )
high for normal operation.
16 14 V+ Supply Voltage. Bypass with a 0.047uF capacitor to GND.
— PAD Exgzzed Exposed Pad on Package Underside. Connect to GND.
ADO > MAXIMN
AD1 > MAX7310
AD2 > <> 100
<> /01
SCL - INPUT/ | g
™ weur [T Sweus 88IT outeUT [ :%
SDA FILTER CONTROL PORTS [ ™
< * > <> /04
> <<+ |/05
 WRITE PULSE <1106
N li " READ PULSE <07
Vi B | 5
7 POWER-ON
RESET _ | RESET

_|_GND

Figure 1. MAX7310 Block Diagram

Detailed Description port register, a polarity inversion register, a configura-

The MAX7310 general-purpose input/output (GPIO) tion register, and a bus timeout register. An active-low

. : : reset input sets the eight 1/0O lines as inputs. Three
eripheral provides up to eight I/O ports, controlled .
tphro%gh aerj IZC-com%atiblg serialpinterface. The slave ID address select pins (ADO, AD1, and AD2)

MAX7310 consists of an input port register, an output choose one of 56 slave ID addresses (Figure 1).

MAXIMN 5
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2-Wire-Interfaced 8-Bit I/O Port Expander

with Reset

Table 1 is the register address table. Tables 2-6 list
register O through register 4 information.

Serial Interface

Serial Addressing
The MAX7310 operates as a slave that sends and
receives data through a 2-wire interface. The interface
uses a serial data line (SDA) and a serial clock line
(SCL) to achieve bidirectional communication between
master(s) and slave(s). A master, typically a microcon-
troller, initiates all data transfers to and from the
MAX7310, and generates the SCL clock that synchro-
nizes the data transfer (Figure 2).

Each transmission consists of a start condition sent by
a master, followed by the MAX7310 7-bit slave address
plus an R/W bit, a register address byte, one or more
data bytes, and finally a stop condition (Figure 3).

Start and Stop Conditions
Both SCL and SDA remain high when the interface is
not busy. A master signals the beginning of a transmis-
sion with a start (S) condition by transitioning SDA from
high to low while SCL is high. When the master has fin-
ished communicating with the slave, it issues a stop (P)
condition by transitioning SDA from low to high while

SCL is high. The bus is then free for another transmis-
sion (Figure 3).

Bit Transfer
One data bit is transferred during each clock pulse.
The data on SDA must remain stable while SCL is high
(Figure 4).

Acknowledge
The acknowledge bit is a clocked 9th bit, which the
recipient uses as a handshake receipt of each byte of
data (Figure 5). Thus, each byte transferred effectively
requires 9 bits. The master generates the 9th clock
pulse, and the recipient pulls down SDA during the
acknowledge clock pulse, such that the SDA line is sta-
ble low during the high period of the clock pulse. When
the master is transmitting to the MAX7310, the
MAX7310 generates the acknowledge bit since the
MAX7310 is the recipient. When the MAX7310 is trans-
mitting to the master, the master generates the
acknowledge bit.

Slave Address
The MAX7310 has a 7-bit-long slave address (Figure
6). The 8th bit following the 7-bit slave address is the
R/W bit. Set this bit low for a write command and high
for a read command.

RYE

g L0 » tHD, DAT

SCL

tHD, STA —»| —

? tR tF

START CONDITION

tsu, 1A

REPEATED START CONDITION

L \ tBur \_

tHD, STA

—

tsu, s10

f bt

STOP CONDITION ~ START CONDITION

Figure 2. 2-Wire Serial Interface Timing Diagrams

\ \

SDA —Y /
scL 15|\ / \ /
START

CONDITION

L/

/L
STop
CONDITION

Figure 3. Start and Stop Conditions
6
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2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

g
™~
=<
|

bATA LINE STABLE; DATA VALIDE CHANGE OF DATA ALLOWED

Figure 4. Bit Transfer

START CONDITION CLOCK PULSE FOR ACKNOWLEDGMENT
ScL
1 2
SDA |
BY TRANSMITTER "\ / >< : C j i 7
S
SDA

BY RECEIVER \ /

Figure 5. Acknowledge

’<—FIXED > PROGRAMMABLE >
\
SDA 0 /< A5 >< Ad >< A3 >< A2 >< A >< A0 >< R/W ACK  /
MSB LSB

o m

Figure 6. Slave Address

The first bits (MSBs) of the MAX7310 slave address are ister address byte acts as a pointer to determine which

always zero. Slave address bits AD2, AD1, and ADO register is written or read.

choose 1 of 56 slave ID addresses (Table 7). The input port register is a read-only port. It reflects the
Registers incoming logic levels of the 1/O ports, regardless of

The register address byte is the first byte to follow the v:]hethe:cthe pin 1s dgfmedv\?g an mphut or an output by

address byte during a read/write transmission. The reg- e configuration register. Writes to the input port regis-

ter are ignored.

MAXIMN 7
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with Reset

Table 1. Register Address

REGISTER
ADDRESS FUNCTION PROTOCOL
(hex)
0x00 Input port register | Read byte.
0x01 Output port register | Read/write byte.
Polarity inversion .
0x02 register Read/write byte.
0x03 Conﬂglurahon Read/write byte.
register
0x04 Timeout register Read/write byte.
Factory reserved.
OxFF Reserved register | Do not write to this
register.

Table 2. Register 0—Input Port Register
|BIT|I7‘I6|I5|I4‘I3|I2|I1‘I0|

The output port register sets the outgoing logic levels of
the 1/O ports, defined as outputs by the configuration
register. Reads from the output port register reflect the
value that is in the flip-flop controlling the output selec-
tion, not the actual I/O value, which may differ if the out-
put is overloaded.

Table 3. Register 1—Output Port Register

The polarity inversion register enables polarity inversion
of ports defined as inputs by the configuration register.
Set the bit in the polarity inversion register (write with a
1) to invert the corresponding port pin’s polarity. Clear
the bit in the polarity inversion register (write with a
zero) to retain the corresponding port pin’s original
polarity.

The configuration register configures the directions of
the ports. Set the bit in the configuration register to
enable the corresponding port pin as an input with a
high-impedance output driver. Clear the bit in the con-
figuration register to enable the corresponding port pin
as an output.

Set bit TO to enable the bus timeout function and low to
disable the bus timeout function. Enabling the timeout
feature resets the serial bus interface when SCL stops
either high or low during a read or write access to the
MAX7310. If either SCL or SDA is low for more than
30ms min and 60ms max after the start of a valid serial
transfer, the interface resets itself. Resetting the serial
bus interface sets up SDA as an input. The MAX7310
then waits for another start condition.

Standby
The MAX7310 goes into standby when all pins are set
to V+ or GND. Standby supply current is typically
1.7uA.

BIT o7 06 05

04 03 02 O1 00

Default 0 0 0

Table 4. Register 2—Polarity Inversion Register

BIT /o7 /06 /05 /04 /03 /02 /01 1/00
Default 1 1 1 1 0 0 0 0
Table 5. Register 3—Configuration Register
BIT /o7 /06 /05 /04 /03 /02 /01 1/00
Default 1 1 1 1 1 1 1 1
Table 6. Register 4—Timeout Register
BIT T7 T6 5 T4 T3 T2 T T0
Default X X X X X X X 1
MAXIMN
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2-Wire-Interfaced 8-Bit I/O Port Expander

MAX7310

Al
0

A2
0
0
0
0
1

A4
0
0
0
0
0

A5
0
0
0
0
0

ADO
GND
V+
GND
V+
GND

V+
GND

V+

SCL
SDA

SCL
SDA

SCL
SDA

SCL
SDA
GND

V+
GND

V+
GND

V+
GND

V+

SCL
SDA

SCL
SDA

SCL
SDA

SCL
SDA
GND

V+
GND

V+
GND

V+
GND

V+

AD1
SCL
SCL
SDA
SDA
SCL

SCL
SDA
SDA
GND
GND

V+

V+
GND
GND

V+

V+
GND
GND

V+

V+
GND
GND

V+

V+
SCL
SCL
SDA
SDA
SCL
SCL
SDA
SDA
SCL
SCL
SDA
SDA
SCL
SCL
SDA
SDA

AD2
GND
GND
GND
GND
V+

Table 7. MAX7310 Address Map

V+

V+

V+

GND
GND
GND
GND
V+

V+

V+

V+

GND
GND
GND
GND
V+

V+

V+

V+

SCL
SCL
SCL
SCL
SDA
SDA
SDA
SDA
SCL
SCL
SCL
SCL
SDA
SDA
SDA
SDA
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2-Wire-Interfaced 8-Bit I/0 Port Expander
with Reset

Q Table 7. MAX7310 Address Map (continued)

by AD2 AD1 ADO A6 A5 A4 A3 A2 A1 A0

R sCL GND scL 0 1 1 0 0 0 0
SCL GND SDA 0 1 1 0 0 0 1

>< sCL Ve SCL 0 1 1 0 0 1 0

< SCL V+ SDA 0 1 1 0 0 1 1

E SDA GND sCL 0 1 1 0 1 0 0
SDA GND SDA 0 1 1 0 1 0 1
SDA V+ SCL 0 1 1 0 1 1 0
SDA V+ SDA 0 1 1 0 1 1 1
sCL GND GND 0 1 1 1 0 0 0
SCL GND Vi 0 1 1 1 0 0 1
SCL V+ GND 0 1 1 1 0 1 0
SCL V+ V+ 0 1 1 1 0 1 1
SDA GND GND 0 1 1 1 1 0 0
SDA GND V+ 0 1 1 1 1 0 1
SDA V+ GND 0 1 1 1 1 1 0
SDA V+ V+ 0 1 1 1 1 1 1

Applications Information Chip Information

Power-Supply Consideration TRANSISTOR COUNT: 10,256
The MAX7310 operates from a supply voltage of 2.3V to PROCESS: BICMOS
5.5V. Bypass the power supply to GND with a 0.047uF
capacitor as close to the device as possible. For the
QFN version, connect the underside exposed pad to
GND.

10 MAXIMN
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2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

DATA FROM
SHIFT REGISTER
CONFIGURATION
REGISTER
DATAFROM —|p 0
SHIFT REGISTER QUTPUT PORT
FF . - l REGISTER DATA
WRITE — Ck Q Jo————
CONFIGURATION

PULSE FF '_T * [ Juoo

WRITE PULSE Ck Q J ESD-PROTECTION DIODE
OUTPUT
PORT L g GND
REGISTER INPUT
PORT
REGISTER
D Q INPUT PORT
REGISTER DATA
FF
Ck Q
READ PULSE
DATA FROM D Q POLARITY
SHIFT REGISTER . REGISTER DATA
WRITE POLARITY Ck Q
PULSE POLARITY
INVERSION
REGISTER

Figure 7. Simplified Schematic of /00
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with Reset

OUTPUT PORT
REGISTER DATA

DATA FROM
SHIFT REGISTER
CONFIGURATION
REGISTER
DATA FROM — D Q :ﬁ
SHIFT REGISTER <
FF —
_ b Q ) >
WRITE—{Cx  Q—
CONFIGURATION
PULSE FF
WRITE PULSE & Q
OUTPUT
PORT
INPUT
REGISTER PORT
REGISTER
D Q
FF

Ck Q
READ PULSE

V+

ESD-PROTECTION DIODE

[

D 101701/07

ESD-PROTECTION DIODE

GND

INPUT PORT
REGISTER DATA

POLARITY

DATA FROM D Q
SHIFT REGISTER
FF
WRITE POLARITY Ck Q
PULSE POLARITY
INVERSION
REGISTER

REGISTER DATA

Figure 8. Simplified Schematic of I/O1-1/07
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2-Wire-Interfaced 8-Bit I/O Port Expander
-
with Reset
ScL 1\ [2\ 3\ [4\ [\ [6\ [7\ [8\ [ ! |
| | |
SLAVE ADDRESS | COMMAND BYTE | DATATO PORT |
- N\ | /4 Y /4 Y
| T T T T T T T | T T T T |
SDA|S|0|A5|A4|A3|A2|A1|A0|0|‘A|OIOI[)IOIO|0|0|1|‘A| . | DAAT |‘A|P|
T T T
| | |
START CONDITION R/W | ACKNOWLEDGE | ACKNOWLEDGE | ACKNOWLEDGE
. | FROM SLAVE | FROM SLAVE |FROM SLAVE
WRITET | | |
PORT ‘ ‘ [\
| | |
| | |
| | | |
DATA OUT \ i i
FROM PORT | | , DATA 1 VALID
' ' tpy—
Figure 9. Write to Output Port Register Through Write-Byte Protocol
SLAVE ADDRESS DATA FROM PORT DATA FROM PORT
[ N\ e N T N |
T T T T T T T T T T T T T T
SDA |S1|0|A5|A4|A3|A2|A1|A0|1|\A| Lo, |\A| L |NA|P|
4 4 44
START CONDITION R/ | ACKNOWLEDGE | ACKNOWLEDGE NO ACKNOWLEDGE ~ STOP
. 1 FROM SLAVE | FROM MASTER FROM MASTER ~ CONDITION
WRITE FROM | | |
PORT w (_\ (—\ (—\_
|
| | | |
[ Lo | | ! [
|
DATA;%L? ‘ 1 X DATA2 X DATA 3 X 1 DATA 4 1
! | | | ! !
! tpH—V: l-— | —» ipg :4— :
NOTE 1: THIS FIGURE ASSUMES THE COMMAND HAS PREVIOUSLY BEEN PROGRAMMED WITH 0x00.
NOTE 2: TRANSFER OF DATA CAN BE STOPPED AT ANY MOMENT BY A STOP CONDITION. WHEN THIS OCCURS,
DATA PRESENT AT THE LAST ACKNOWLEDGED PHASE IS VALID (OUTPUT MODE). INPUT DATA IS LOST.

Figure 10. Read Input Port Register Through Receive-Byte Protocol
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2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

2]
o
w
x z
. S[o5[] ~| [~ b Z[00 BEIAR] =
=—D2 — Z
INDEX AREA f—o/2—] x TP A |O
(/2 X E/2)\ N [S[0.13[<] N (0.35 X 45 5
gomoo N
1 = =1
2 &2 ‘ =] 1:2_[&/2 I
3 UV = =E
& (NE-1) X = = 02
‘ = = ‘
=, =T
DETAL A—"" onnm L
a3
¢ (ND-1) X [ =
JOP VIEW BOTTOM VIEW

(R IS CPTIONAL)

'3 2
s 7] i
- 0~ —tm

DRALLAS /M AXKIVI

PROPRE TARY mmﬂmn
TLE PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm

VA T G &
| 21-0139 | c |%
COMMON _DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 oG, [ €2 DoV
Rer,_| v [ngn. | wax. [ in oo [ | win | wow. | waxc| von. [ nom [wax.| | codes [, | wow | vax. | van. | wow. | wax,|ackoven)
A [070 [0.75 [080 070 [0.75 | 060 | 070] @75 | 080 0.70 [ 0.75 | 0.0 | Tiz44-2_| 195 | 200 | 225 195 | 210 |225| No
aL_| 00 002 | 005] a0 [oce | 005 | 00 002 [005] 00 |oce [oss T1244-3 | 195 | 20 [225] 195 | 210 [225 | YES
a2 020 REF 020 REF 020 REF 020 REF Tiea4—4 | 195 | 240 | 225|195 | 210 [2es| w0
b 025 /030 | 035|025 |030 | 035| 020|025 | 0.30 | 018 | 0.23 | 0.30 Ti644-2 195 | 210 | 225 | 195 | 210 | 225 NO
D |90 [400 | 410 350 [4.00 | 410 [ 3:90[ 400 [ 430 [3:90 [ 400 [ 410 T1644-3 | 195 [ 210 [ee5] 195 | 210 [ees| ves
E 390 (400 | 410 |3.90 | 400 | 410 | 3.90| 4.00 | 40 | 390 | 400 | 410 T1644-4 | 195 | 210 [225| 195 | 210 |225| NO
e 0.80 BSC .65 BSC. 050 3SC. 050 BSC. Te044-1 | 195 | 210 | 225] 195 | 210 |22 o
k _ Joas[ - | - [oas| - | - [oeas] - | - Jeas| - | - T2044-2 | 195 | 210 | 225] 195 | 210 |285| ¥YeS
L 045 [05 [065[ 045 [a55] 065 [ 045055 | 055[ 0.30 [ 040 050 T2044-3 | 195 | 210 [225] 195 [ 210 [225] NO
N 12 16 20 24 T2444-1 243 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s 3 Te4s44-2 | 195 | 240 |225] 195 | 20 [ees| Yes
NE 3 4 S [3 T2444-3 245 | 260 | 263 | 245 | 260 | 263 | YES
WGGB WGGC VGGD-1 veGD-2 Te4d4-4 | 245 | 260|263 245 | 60| 263| N0
NOTES:
1. DIMENSONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. AL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
A\ THE TERMINAL $1 IDENTIFER A TERMINAL NOMBERING CONVENTION SHALL CONFORM_TO
JESD 95-1 SPP-012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL. BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\ DMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. E?ymﬂl{m AKX

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4. TS PACKAGE OUTLINE

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APRGVA |m:um TG WG

V.

A

21-0139

14 MAXIN




T = £ Distributor of Maxim Integrated: Excellent Integrated System Limited
EL—‘-.‘ E _—“—_; Datasheet of MAX7310ATE+ - IC I/O EXPANDER 12C 8B 16 TQFN
y— ---..\TT‘-N\ Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

2-Wire-Interfaced 8-Bit I/O Port Expander
with Reset

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

o
&
i
52 ) £
ﬂﬂﬂﬂﬂﬂﬂﬂ ﬂﬂﬂﬂﬂﬂﬂﬂ B COMMON_DIMENSIONS S
% [ MILLIMETERS INCHES hs
%[ MIN MAX MIN MAX &
{9 Al — 110 043 2
A | 005 015_| 002 006 =
H Az| 085 095 | 033 | 037
o [ 019 030 | 007 o2
by | 019 025 | 007 010
IR (Ioouroo I O T T
—1 o | 009 014 | 004 006
D [SEE_VARIATIONS [SEE_VARIATIONS
I0P VIEW BOTTOM VIEW. £] 430 [ 450 [ 165 [ 177
e 065 BSC 026 BSC
[H] 625 | 655 | 246 | 258
SEE DETAIL A\ L| 050 | o070 | 020 | 028
4 -~ C N_[SEE_VARIATIONS [SEE_VARIATIONS
‘ [ 0° [ 8° 0° [ 8
\Q 0.10[c gj}
SEATING A
JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 - 11 AB-1_[14| D | 490 510 | 193 | .20l
3 PARTING ! AB 16D | 490 510 | 193 | 201
BSC P —~—1
1 LINE VITH pLA”NG\ AC 20| D 6.40 6.60 252 260
**** 5 T AD 24 D | 7.70 7.90 303 311
N |~ clc AE 28 D | 9.60 980 | 378 | 386
c BASE METAL —1 -
LEAD TIP DETAIL
NOTES!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE LA >,
3. CONTROLLING DIMENSION: MILLIMETER @E.%olr.w“ﬁ/V|/JK|/V|
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. “N° REFERS TO NUMBER OF LEADS e
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE DOUTLINE, TSSOP 4.40mm BODY
DATUM [-C-1; THE_OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE APPROVAL DOCUFERT CONTRIL NI VT
DIRECTION [NDICATED 21-0066 F 7
1%
&
i
o
e}
@
e}

DIM| MIN MAX MIN MAX

A | 081 068 155 1.73

—] ‘P S INCHES MILLIMETERS

Al | 004 .0098 | 0.102 0.249

A2| 0SS 061 1.40 1SS

SEE_VARIATIONS

[B [008 |02 [020 | 030

C [.0075 | 0098 | 0091 | 0.249
H E D SEE_VARIATIONS

E [150 [457 [381 | 399

e 025 BSC 0635 BSC

H [230 [ 244 |584 6.20

h 010 |06 |025 | 041

“ “ “ “ “ “ “ L [.016 [.035 |o041 089

4 N

«

- [ 8 [ o [ s

N
—A h X 45"»‘ [— VARIATIONS:
_— e INCHES MILLIMETERS
Al c MIN. | MAX. | MIN. | MAXN |
r ‘/ I 189 | 196 | 480 | 498 [16]aB|
| T 0020 |.0070 | 0.05 [ 018

pE—— o
ﬁ \ |<7E4_l 337 | .344 | 856 | 874 |20/AD
a
L

0500|0550 | 1270 | 1.397
337 _|.344 | 856 | 874 |24l
0250 | 0300 | 0635] 0762
386|393 | 980 |98 |e6far]
0250 |.0300 | 0.635] 0762

PREPEPERE

NOTES:

1. D & £ DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS, EDALLAS
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006° PER SIDE, 7 4
3). CONTROLLING DIMENSIONS: INCHES. '“"’""""""‘/VI/J LV
4), MEETS JEDEC MD137.

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
PRIVAL OCOHENT CONTROL NG L
21-0055 E /1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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