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Low-Voltage Translating 16-bit 12C-bus 1/O Expander

Description

Features

The DIODES PI4IOE5V6416A is a 16-bit general-purpose
I/O expander that provides remote I/O expansion for most
microcontroller families via the I*C-bus interface.

It provides a simple solution when additional I/Os are needed
while keeping interconnections to a minimum, for example,
in battery-powered mobile applications for interfacing to
sensors, push buttons, keypad, etc.

It can operate from 1.65 V to 5.5 V on the GPIO-port side
and 1.65 V to 5.5 V on the SDA/SCL side. This allows the
PI4IOE5V6416A  to
microprocessors and microcontrollers on the SDA/SCL side,

interface with next generation

where supply levels are dropping down to conserve power.

The bidirectional voltage-level translation in the
PI4I0E5V6416A is provided through Vopuzc_ bus) - Vopac_bus)
should be connected to the Vpp of the external SCL/SDA
lines. The voltage level on the GPIO-port of the
PI4IOE5V6416A is determined by Vpp) .

At power on, the I/Os are configured as inputs; however,
the system master can enable the I/Os as either inputs or
outputs by writing to the I/O direction bits. The data for each
input or output is kept in the corresponding Input or Output
register. All registers can be read by the system master.

PI4IOE5V6416A has open-drain interrupt (Iﬁ ) output
pin that goes LOW when the input state of a GPIO-port
changes from the input-state default register value. The
device also has an interrupt masking feature by which the
user can mask the interrupt from an individual GPIO-port.

Notes:

¢ Operation power supply voltage from 1.65V to 5.5V

e Allows bidirectional voltage-level translation and GPIO
expansion between:

o 1.65V to 5.5V SCL/SDA and 1.65V to 5.5V Port

e Low standby current consumption:

o 1.5pA typical at 5V Vpp
o 1pA typical at 3.3V Vpp

*  400kHz I2C-bus interface

* Compliant with the I2C-bus Fast and Standard modes

¢ Programmable Push-pull/Open-drain output stages

e Programmable output drive strength and pull-up/down
resistor

* Power-on reset

e Active LOW open-drain interrupt output

* Active LOW reset input

o Latch-up tested (exceeds 100mA)

* Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

* Halogen and Antimony Free. “Green” Device (Note 3)

e For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200,
PPAP capable, and manufactured in IATF 16949 certified
facilities), please contact us or your local Diodes
representative.
https://www.diodes.com/quality/product-definitions/

* Packaging (Pb-free & Green):
> 24-Pin, TQFN (ZD)

o 24-Pin, TSSOP (L)

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm
antimony compounds.
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Pin Configuration
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Figure 1. 24-pin TSSOP
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Figure 2. 24-pin TQFN

Pin Description

Pin Name .I%gs%r;, %gfm Description
INT 1 22 Interrupt output. Connect to Vppqzc-bus) OF Voo through a pull-up resistor.
Voo(ac b 2 23 Supp_ly voltage of 12C-bus. Co_nnect directly to the VDD of the external 12C master.
- Provides voltage-level translation.
RESET 3 24 AcFive LOW _rese_t input. Connect to Vppgzc-ous) through a pull-up resistor if no
active connection is used.

PO_0O 4 1 Port 0 input/output 0.

PO 1 5 2 Port 0 input/output 1.

PO 2 6 3 Port 0 input/output 2.

PO_3 7 4 Port 0 input/output 3.

PO_4 8 5 Port 0 input/output 4.

PO_5 9 6 Port 0 input/output 5.

PO _6 10 7 Port 0 input/output 6.

PO _7 11 8 Port 0 input/output 7.

Vss 12 9 Ground

PLO 13 10 Port 1 input/output 0.

P11 14 11 Port 1 input/output 1.

P12 15 12 Port 1 input/output 2.

P13 16 13 Port 1 input/output 3.

P1 4 17 14 Port 1 input/output 4.

P15 18 15 Port 1 input/output 5.

P1 6 19 16 Port 1 input/output 6.

P17 20 17 Port 1 input/output 7.

ADDR 21 18 Address input. Connect directly to Vpope) or ground.
SCL 22 19 Serial clock bus. Connect to Vopaac-ous) through a pull-up resistor.
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. 24-pin 24-pin o
Pin Name TSSOP TOFN Description
SDA 23 20 Serial data bus. Connect to Vppqzc-bus) through a pull-up resistor.
Vo) 24 21 Supply voltage of PI4IOE5V6416A for Port P.
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Maximum Ratings

Power Supply 05V +6.0V Note:
Voltage onan I/O Pin (Input/ Output) 05V +6.0V Stresses greater than those listed under MAXIMUM
Input Current +20mA RATINGS may cause permanent damage to the
Output Currentonan /O Pin +50mA device. This is a stress rating only and functional
Supply Current Through Voo, 160mA operation of the device at these or any other
Ground Supply Current 200mA conditions above those indicated in the operational
Operation Temperature -40~85C sections of this specification is not implied.
Storage Temperature 65~150°C Exposure to absolute maximum rating conditions
ESD (HBM) 2kv
Recommended Operating Conditions
Symbol Parameter Conditions Min. Typ. Max. Unit
Voogchs) 12C-bus supply voltage 1.65 55 \%
Voop) GPIO port supply voltage 1.65 55 \Y

Input voltage on ADDR, P1_7 to

POpuO vore a 0 Vo) \%
Vin =

Input voltage on SCL, SDA,

REgE\{' ’ 0 Vbpazc_sus) \Y
lon High-Level Output Current 10 mA
lou Low-Level Output Current 25 mA

Static Characteristics
Vbbozc bus) = 1.65V 10 5.5V; Temp = -40°C to +85°C; unless otherwise specified. Typical values are at Temp = 25°C.
Symbol ‘ Parameter Condition Min. Typ. Max. Unit
Power Supply
Standb de /0 Vo) = 3.6-5.5V 15 7
andby mode 1/0 = oA
inputs; fsc. = OkHz |-/2P@)= 2.3-36V ! 3.2
Vope) = 1.65-2.3V 0.5 1.7
Standby mode 1/0 = | Voo = 3.6-5.5V 10 25
Ioo Supply current inputs; fscL = Voppp) = 2.3-3.6V 6.5 15 LA
400kHz Vooe) = 1.65-2.3V 4 9
Active mode I/0 = Vope) = 3.6-5.5V 60 125
inputs; fsct = Voo = 2.3-3.6V 40 75
400kHz, continuous —2®— ===
register read Vooep) = 1.65-2.3V 20 45
Power off leakage current | Vopqzc sus) = 0V, Vppp) = 0V, P port =
or at GPIO 0V to 5.5V 100 nA
Rising 1.1 1.4
Vror Power-on reset voltage - V
Falling 0.5
: Time of Vppep) drop to Veormin) — 50mV
Ta Reset time for successful Power-on reset ! Hs
Input SCL, Input/Output SDA
Vi Low level input voltage -0.5 VDD?I'i_bUS) \%
\/¥ High level input voltage VDD(()I.ZZ-bus) 55 \%
lo SDA Low level output Vo=04V 3 mA
P14IOE5V6416A www.diodes.com August 2023
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Symbol Parameter Condition Min. Typ. Max. Unit
current
I Leakage current VN = Vbb(i2c_pus) OF Vss -1 1 pA
Ci Input capacitance Vin = Vss 7 8 pF
Interrupt INT
loL Low level output current | Vo= 0.4V 3 mA
Co Output capacitance 7 8 pF
Select inputs ADDR and RESET
RESET Low level input 0.3
-0.5
v voltage Vbb(12¢-bus) v
- ADDR Low level input 05 03 V
voltage ' 2 VDDR)
RESET High level input 0.7
55
Vi voltage Vbb(12¢-bus) v
ADDR High level input 0.7
55
voltage Vobe)
I Input leakage current -1 pA
Ci Input capacitance 6 pF
1/0s
ViL Low-level input voltage PO - P7 -0.5 +0.3*Vopp) V
ViH High-level input voltage PO - P7 0.7*Voper) 55 \
lon = -2.5mA; CCX.X=00b
lon = -5mA; CCX.X=01b
lon = -7.5mA; CCX.X=10b
lon = -10mA; CCX.X=11b
Von High-level output voltage | Vppp) = 1.65V 11
VDD(p) =23V 17 v
VDD(p) =3V 25
VDD(p) =45V 40
loL =2.5mA; CCX.X=00b
loL =5mA; CCX.X=01b
loL =7.5mA; CCX.X=10b
loL = 10mA; CCX.X=11b
VoL Low-level output voltage | Vppe) = 1.65V 0.5
VDD(p) =23V 0.3 vV
VDD(p) =3V 0.25
VDD(p) =45V 0.2
lin High-level input current P port; Vi = Voo 1 pA
T Low-level input current P port; Vi = Vss 1 pA
Rpu(int Internal pull-up resistance | Input/Output 50 100 150 kQ
_ Internal pull-down
Rpd(int) resistance Input/Output 50 100 150 kQ
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Dynamic Characteristics
Standard mode 1°C Fast mode 1°C Unit
Symbol Parameter - -
Min Max Min Max
fscL SCL clock frequency 0 100 0 400 kHz
taur Bus free time between a STOP and START condition 4.7 1.3 us
thp:sTA Hold time (repeated) START condition 4.0 0.6 us
tsu:sTA Set-up time for a repeated START condition 4.7 0.6 us
tsu:sto Set-up time for STOP condition 4.0 0.6 us
tvo:Ack Data valid acknowledge time 3.45 0.9 us
tHDDAT Data hold time 0 0 ns
tvp;DAT Data valid time 345 0.9 ns
tsu:pAT Data set-up time 250 100 ns
tLow LOW period of the SCL clock 4.7 1.3 us
tHiGH HIGH period of the SCL clock 4.0 0.6 us
20 x
te Fall time of both SDA and SCL signals 300 (vVDD/5. 300 ns
5V)
tr Rise time of both SDA and SCL signals 1000 20 300 ns
tep IiDnuplz(: mtg?h of spikes that must be suppressed by the 0 50 0 50 ns
Interrupt timing
tvanT) Valid time on pin INT 1 1 us
trRsT(INT) Reset time on pin INT 1 1 us
Reset timing
tw(rst) Reset pulse width 30 30 ns
trst_rec Reset recovery time 200 200 ns
trst Reset time 600 600 ns
P Port timing
tvQ Data output valid time (from SCL to P Port) 400 400 ns
tsu) Data input setup time (from P Port to SCL) 0 0 ns
tho) Data input hold time (from P Port to SCL) 300 300 ns
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PI4IOE5V6416A
Block Diagram
INT ) Interrupt
LP Filter .
Logic
ADDR
PO Oto PO 7
P1 OtoPl1 7
Shifter Input/ g _)
scL Input 12C Bus Register Output
SDA L Filter Control Ports
Vopii2c-bus)
Voo Soweron | Write Pulse f
RESET Reset Read Pulse
I/O control
GND —H]
Note: All I/Os are set to inputs at reset.
Figure 3. Block Diagram
P14IOE5V6416A www.diodes.com August 2023
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Functional Description

1°C Read /Write Procedures

Figure 4 and Figure 5 illustrate compatible I’C write and read sequences.

8bits 8bits 8bits
I} 1 1
[ \ I 1 | 1
|S| Slave Address |WR|A| Register Address KlAlWrite Data |A|P|

Figure 4. 1°C Write Sequence

8bits 8bits 8bits 8bits
1 | i i
I 1 1 M 1 T 1
S| Slave Address |WR|A] Register Address K JAl 5 | Slave Address |RD|A| Read Data K |NA |P‘
' |
Single-or multi-byte read executed from current
Register address to read specified register location (single-byte read is initiated)

Note : if register is not specified , the master reads from the current register

Figure 5. 1C Read Sequence

From Master to Slave
From Slave to Master

S Start P Stop NA Not Acknowledge A Acknowledge WR Write RD Read

a. Slave Address

The address of the PI4IOE5V6416A is shown in Figure 6.
Figure 6. PI4IOE5V6416A address

Slave adress
A
f k]
0 1 ] 0 0 0 | ADDR | RW
L J
h
Fixed

Hardware selectable

ADDR is the hardware address package pin and is held to either HIGH (logic 1) or LOW (logic 0) to assign one of the two possible
slave addresses. The last bit of the slave address (R/W) defines the operation (read or write) to be performed. A HIGH (logic 1)
selects a read operation, while a LOW (logic 0) selects a write operation.

b. Register Address

Following the successful acknowledgement of the address byte, the bus master sends a register address, which is stored in the
Pointer register in the PI4IOE5V6416A. The data byte state the operation (read or write) and the internal registers (Input, Output,
Polarity Inversion, Configuration, or the extended features of the device). This register is write only.

P1410E5V6416A www.diodes.com August 2023
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Table 1: Interface Definition
Register Address Bits .
Register Protocol Power-up Default
B7 | B6 |B5|B4| B3 |B2|B1| BO
0 0 00 0 010 0 Input port 0 read byte XXXX XXXX
0 0 00 0 010 1 Input port 1 read byte XXXX XXXX
0 0 00 0 0|1 0 Output port 0 read/write byte 11111111
0 0 00 0 0|1 1 Output port 1 read/write byte 11111111
0 0 00 0 110 0 Polarity Inversion port 0 read/write byte 0000 0000
0 0 00 0 110 1 Polarity Inversion port 1 read/write byte 0000 0000
0 0 00 0 111 0 Configuration port 0 read/write byte 11111111
0 0 00 0 111 1 Configuration port 1 read/write byte 11111111
0 1 0|0 0 0] 0 0 Output drive strength register 0 read/write byte 11111111
0 1 0|0 0 0] 0 1 Output drive strength register 0 read/write byte 11111111
0 1 0|0 0 0 1 0 Output drive strength register 1 read/write byte 11111111
0 1 0|0 0 0 1 1 Output drive strength register 1 read/write byte 11111111
0 1 00 0 110 0 Input latch register 0 read/write byte 0000 0000
0 1 00 0 110 1 Input latch register 1 read/write byte 0000 0000
ol 1]ololo|1]1]o Pull-up/ f:g::s‘::r"g” enable read/write byte 0000 0000
ol 1]ololol1l1]1 Pull-up/ f:;:sf:r‘"{“ enable read/write byte 0000 0000
ol 1]o]lo|1lolo]o Spell‘é'ct‘fgg pfggg@’:‘g read/write byte 1111 1111
ol 1|oflo|1]o]o]1 ;‘f:}'cﬁgg pfgggﬁm read/write byte 1111 1111
0 1 0|0 1 0 1 0 Interrupt mask register O read/write byte 11111111
0 1 0|0 1 0 1 1 Interrupt mask register 1 read/write byte 11111111
0 1 0|0 1 110 0 Interrupt status register 0 read byte 0000 0000
0 1 0|0 1 110 1 Interrupt status register 1 read byte 0000 0000
ol 1]olol1]1|1]1 Output p‘r’égf;g:'g”ra“on read/write byte 0000 0000
P14IOE5V6416A www.diodes.com August 2023
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c. Register Description

i.  Input Port Register Pair (00h, 01h)

The Input port registers (registers 0 and 1) reflect the incoming logic levels of the pins, regardless of whether the pin is defined as
an input or an output by the Configuration register. The Input port registers are read only; writes to these registers have no effect.

The default value X’ is determined by the externally applied logic level.

Table 2: Input port 0 register (address 00h)

Bit 7 6 5 4 3 2 1 0
Name 10.7 10.6 10.5 10.4 10.3 10.2 10.1 10.0
Default X X X X X X X X
Table 3: Input port 1 register (address 01h)
Bit 7 6 5 4 3 2 1 0
Name 1.7 11.6 11.5 11.4 11.3 11.2 11.1 11.0
Default X X X X X X X X

ii.  Output Port Register Pair (02h, 03h)

The Output port registers (registers 2 and 3) shows the outgoing logic levels of the pins defined as outputs by the Configuration
register. Bit values in these registers have no effect on pins defined as inputs. In turn, reads from these registers reflect the value

that was written to these registers, not the actual pin value.

Table 4: Output port O register (address 02h)

Bit 7 6 5 4 3 2 1 0
Name 00.7 00.6 00.5 00.4 00.3 00.2 00.1 00.0
Default 1 1 1 1 1 1 1 1
Table 5: Output port 1 register (address 03h)
Bit 7 6 5 4 3 2 1 0
Name 01.7 01.6 015 01.4 01.3 01.2 011 01.0
Default 1 1 1 1 1 1 1 1

ili. Polarity Inversion Register Pair (04h, 05h)

The Polarity inversion registers (registers 4 and 5) allow polarity inversion of pins defined as inputs by the Configuration register.
If a bit in these registers is set (written with ‘1), the corresponding port pin’s polarity is inverted in the input register. If a bit in this
register is cleared (written with a ‘0’), the corresponding port pin’s polarity is retained

Table 6: Polarity inversion port 0 register (address 04h)

Bit 7 6 5 4 3 2 1 0
Name NO.7 NO.6 NO.5 NO.4 NO.3 NO.2 NO.1 NO.0
Default 0 0 0 0 0 0 0 0
Table 7: Polarity inversion port 1 register (address 05h
Bit 7 6 5 4 3 2 1 0
Name N1.7 N1.6 N1.5 N1.4 N1.3 N1.2 N1.1 N1.0
Default 0 0 0 0 0 0 0 0
P14IOE5V6416A www.diodes.com August 2023
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IV. Configuration Register Pair (06h, 07h)

The Configuration registers (registers 6 and 7) configure the direction of the I/O pins. If a bit in these registers is set to 1, the
corresponding port pin is enabled as a high-impedance input. If a bit in these registers is cleared to 0, the corresponding port pin is
enabled as an output.

Table 8: Configuration port O register (address 06h)

Bit 7 6 5 4 3 2 1 0
Name C0.7 C0.6 C0.5 co.4 Co0.3 Co0.2 Co.1 C0.0
Default 1 1 1 1 1 1 1 1
Table 9: Configuration port 1 register (address 07h)

Bit 7 6 5 4 3 2 1 0
Name ClL7 Cl6 Cl5 Cl.4 C1.3 C1.2 Cl1 C1.0
Default 1 1 1 1 1 1 1 1

V.  Output Drive Strength Register Pairs (40h, 41h, 42h, 43h)

The Output drive strength registers control the output drive level of the GPIO. Each GPIO can be configured independently to a
certain output current level by two register control bits. For example Port 0.7 is controlled by register 41 CC0.7 (bits [7:6]), Port 0.6
is controlled by register 41 CCO0.6 (bits [5:4]). The output drive level of the GPIO is programmed 00b = 0.25, 01b = 0.5, 10b = 0.75

or 11b =1 of the drive capability of the I/O. See Section 9.2 “Output drive strength control” for more details.

Table 10: Current control port O register (address 40h)

Bit 7 | s 5 | 4 3 | 2 1 | o
Name CCO0.3 CCo0.2 CCo0.1 CC0.0
Default 1 | 1 1 | 1 1 | 1 1 | 1
Table 11: Current control port O register (address 41h)

Bit 7 | s 5 | 4 3 | 2 1 | o
Name CCO0.7 CCO0.6 CC0.5 CCo0.4
Default 1 | 1 1 | 1 1 | 1 1 | 1
Table 12: Current control port 1 register (address 42h)

Bit 7 | s 5 | 4 3 | 2 1 | o
Name CC1.3 CC1.2 CC11 CC1.0
Default 1 | 1 1 | 1 1 | 1 1 | 1
Table 13: Current control port 1 register (address 43h)

Bit 7 | s 5 | 4 S 1 | o
Name CC1.7 CC1.6 CC15 CCi14
Default 1 | 1 1 | 1 1 | 1 1 | 1

Vi. Input Latch Register Pair (44h, 45h)

The input latch registers (registers 44 and 45) enable and disable the input latch of the I/O pins. These registers are effective only
when the pin is configured as an input port. When an input latch register bit is 0, the corresponding input pin state is not latched.
A state change in the corresponding input pin generates an interrupt. A read of the input register clears the interrupt. If the input
goes back to its initial logic state before the input port register is read, then the interrupt is cleared.

PI410OE5V6416A www.diodes.com
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When an input latch register bit is 1, the corresponding input pin state is latched. A change of state of the input generates an
interrupt and the input logic value is loaded into the corresponding bit of the input port register (registers 0 and 1). A read of the
input port register clears the interrupt. If the input pin returns to its initial logic state before the input port register is read, then the
interrupt is not cleared and the corresponding bit of the input port register keeps the logic value that initiated the interrupt.

For example, if the PO_4 input was as logic 0 and the input goes to logic 1 then back to logic 0, the input port 0 register will capture
this change and an interrupt is generated (if unmasked). When the read is performed on the input port 0 register, the interrupt is
cleared, assuming there were no additional input(s) that have changed, and bit 4 of the input port 0 register will read ‘1’. The next
read of the input port register bit 4 register should now read ‘0’.

An interrupt remains active when a non-latched input simultaneously switches state with a latched input and then returns to its
original state. A read of the input register reflects only the change of state of the latched input and also clears the interrupt. The
interrupt is not cleared if the input latch register changes from latched to non-latched configuration.

If the input pin is changed from latched to non-latched input, a read from the input port register reflects the current port logic
level. If the input pin is changed from non-latched to latched input, the read from the input register reflects the latched logic level.

Table 14: Input latch port O register (address 44h)

Bit 7 6 5 4 3 2 1 0
Name LO.7 LO.6 LO.5 LO.4 LO.3 LO.2 LO.1 LO.0
Default 0 0 0 0 0 0 0 0

Table 15: Input latch port 1 register (address 45h)

Bit 7 6 5 4 3 2 1 0
Name L1.7 L1.6 L1.5 L14 L1.3 L1.2 L11 L1.0
Default 0 0 0 0 0 0 0 0

Vii. Pull-up/Pull-down Enable Register Pair (46h, 47h)

These registers allow the user to enable or disable pull-up/pull-down resistors on the I/O pins. Setting the bit to logic 1 enables the
selection of pull-up/pull-down resistors. Setting the bit to logic 0 disconnects the pull-up/pull-down resistors from the I/O pins.
Also, the resistors will be disconnected when the outputs are configured as open-drain outputs. Use the pull-up/pull-down
registers to select either a pull-up or pull-down resistor.

Table 16: Pull-up/pull-down enable port 0 register (address 46h)

Bit 7 6 5 4 3 2 1 0
Name PEOQ.7 PEO.6 PEO.5 PE0.4 PEO.3 PEO.2 PEO.1 PEO.0
Default 0 0 0 0 0 0 0 0

Table 17: Pull-up/pull-down enable port 1 register (address 47h)

Bit 7 6 5 4 3 2 1 0
Name PE1.7 PE1.6 PE1.5 PE1.4 PE1.3 PE1.2 PE1.1 PE1.0
Default 0 0 0 0 0 0 0 0

Vviil. Pull-up/pull-down Selection Register Pair (48h, 49h)

The 1/O port can be configured to have pull-up or pull-down resistor by programming the pull-up/pull-down selection register.
Setting a bit to logic 1 selects a 100 k pull-up resistor for that I/O pin. Setting a bit to logic 0 selects a 100 k pull-down resistor for

P14IOE5V6416A www.diodes.com August 2023
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that I/O pin. If the pull-up/down feature is disconnected, writing to this register will have no effect on I/O pin. Typical value is 100
k with minimum of 50 k and maximum of 150 k.

Table 18: Pull-up/pull-down selection port O register (address 48h)

Bit 7 6 5 4 3 2 1 0
Name PUDO.7 PUDO.6 PUDO.5 PUDO0.4 PUDO.3 PUDO.2 PUDO.1 PUDO.0
Default 1 1 1 1 1 1 1 1
Table 19: Pull-up/pull-down selection port 1 register (address 49h)

Bit 7 6 5 4 3 2 1 0
Name PUD1.7 PUD1.6 PUD1.5 PUD1.4 PUD1.3 PUD1.2 PUD1.1 PUD1.0
Default 1 1 1 1 1 1 1 1

iIX. Interrupt Mask Register Pair (4Ah, 4Bh)

Interrupt mask registers are set to logic 1 upon power-on, disabling interrupts during system start-up. Interrupts may be enabled
by setting corresponding mask bits to logic 0. If an input changes state and the corresponding bit in the Interrupt mask register is
set to 1, the interrupt is masked and the interrupt pin will not be asserted. If the corresponding bit in the Interrupt mask register is
set to 0, the interrupt pin will be asserted. When an input changes state and the resulting interrupt is masked (interrupt mask bit is
1), setting the input mask register bit to 0 will cause the interrupt pin to be asserted. If the interrupt mask bit of an input that is

currently the source of an interrupt is set to 1, the interrupt pin will be de-asserted.

Table 20: Interrupt mask port O register (address 4Ah) bit description

Bit 7 6 5 4 3 2 1 0
Name MO0.7 MO0.6 MO0.5 MO0.4 MO0.3 MO0.2 MO0.1 MO0.0
Default 1 1 1 1 1 1 1 1
Table 21: Interrupt mask port 1 register (address 4Bh) bit description

Bit 7 6 5 4 3 2 1 0
Name M1.7 M1.6 M1.5 M1.4 M1.3 M1.2 M1.1 M1.0
Default 1 1 1 1 1 1 1 1

X. Interrupt Status Register Pair (4Ch, 4Dh)

These read-only registers are used to identify the source of an interrupt. When read, a logic 1 indicates that the corresponding
input pin was the source of the interrupt. A logic 0 indicates that the input pin is not the source of an interrupt. When a
corresponding bit in the interrupt mask register is set to 1 (masked), the interrupt status bit will return logic 0.

Table 22: Interrupt status port O register (address 4Ch) bit description

Bit 7 6 5 4 3 2 1 0
Name S0.7 S0.6 S0.5 S0.4 S0.3 S0.2 S0.1 S0.0
Default 0 0 0 0 0 0 0 0
Table 23: Interrupt status port 1 register (address 4Dh) bit description
Bit 7 6 5 4 3 2 1 0
Name S1.7 S1.6 S1.5 S1.4 S1.3 S1.2 S1.1 S1.0
Default 0 0 0 0 0 0 0 0
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Xi. Output Port Configuration Register (4Fh)

The output port configuration register selects port-wise push-pull or open-drain I/O stage. A logic 0 configures the I/O as push-
pull. A logic 1 configures the I/O as open-drain and the recommended command sequence is to program this register (4Fh) before
the configuration register (06h and 07h) sets the port pins as outputs. ODENO configures Port 0_x and ODEN1 configures Port

1_x.

Table 24: Output port configuration register (address 4Fh)

Bit 7 | e | s | 4 | 3 | 2 1 0
Name Reserved ODEN1 ODENO
Default o | o [ o | o | o | o 0 0
d. 1/0 Port

When an I/O is configured as an input, the pull-up FET and pull-down FET are off, which creates a high-impedance input. If the
I/O is configured as an output, there are low impedance paths between the I/O pin and either Vppp) or Vs depending on the state
of the Output Port Register. The external voltage applied to this I/O pin should not exceed the recommended levels for proper
operation. Pull-up/down FETSs series with resistors are enabled accordingly to the Pull-up or Pull-down Select Register and the
Pull-up or Pull-down Enable Register. When the GPIO-port is set as an output, the input buffers are disabled such that the bus is
allowed to float.

e. Power-on Reset

When power is applied to Vppe), an internal power-on reset holds the PI4IOE5V6416A in a reset condition until Vppe) has
reached Vypor . At that point, the reset condition is released and the PI4IOE5V6416A registers will initialize to their default states.

f. Reset Input (RESET)

The RESET input can be asserted to initialize the system while keeping Vpp) at its operating level. A reset can be accomplished by
holding the RESET pin low for a minimum of tw. The PI4IOE5V6416A registers are changed to their default state once RESET is
low (0). Only when RESET is high (1), GPIO registers can be accessed by the I*C pin. This input requires a pull-up resistor to

Vobazc_bus) » if N0 active connection is used.

g. Interrupt Output (INT)

The INT pin is a LOW-asserted open-drain output and requires an external pull-up resistor. The PI4IOE5V6416A signals an
interrupt to the processor when an event occurs, removing the need for the processor to continuously poll the PI4IOE5V6416A
registers.

An interrupt is generated by any rising or falling edge of the port inputs in the Input mode. The interrupt is reset when data on the
port changes back to the original value or when data is read from the port that generated the interrupt. A pin configured as an
output cannot cause an interrupt. Changing an I/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. When using the input latch feature, the input pin state is latched.
The interrupt is reset only when data is read from the port that generated the interrupt. The reset occurs in the Read mode at the
acknowledge (ACK) or not acknowledge (NACK) bit after the rising edge of the SCL signal.
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PI4IOE5V6416A
Part Marking
ZD Package L Package
Pl410E5V Pl4IOESV
6416AZDE 6416ALE
YYWWXX o YYWWXX
)
YY: Date Code (Year)
YY: Date Code (Year) WW: Date Code (Workweek)
WW: Date Code (Workweek) 1st X: Assembly Site Code
1st X: Assemply Site Code 2nd X: Wafer Fab Site Code
2nd X: Fab Site Code Bar above fab code means Cu wire
Bar above 2nd “X” means Cu wire
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PI41I0OE5V6416A
Packaging Mechanical
24-TQFN (zZD)
PIN D2 C0.35X45'
INDEX AREA | 19 | 2
JTO0000L
18] 1
/ 1| EXPOSED rl«snwu. PAD | [
B /4>____ ) BT N = E
— ]
' ) ! -
‘ 13 ] ! 16
! (O
I 12 l 7
L
D Al
T BOTTOM VIEW
A3
TOP_VIEW , 3.86
A
BE N
SYMBOLS | MIN. | NOM.| MAX ze
A . . =
A [o0.80[0.85 ] 0.90 812 = J
A1 |0.00|0.02]0.05 %g — 230 —
A3 0.20 REF. Nl (- - —
b 0.18 | 0.25 [ 0.30 — |8 [
3.90 | 4.00 | 4.10 1 N 1
E 3.90 | 4.00 | 4.10 1 —
e 0.50 BSC 0.70(24X) D |:| D D D |:|
D2 |2.15| — [2.75 0.28 (24X) T 1.0.50 BSC.
E2 [215| — [2.75 T —t
L 0.35 | 0.40 | 0.45
RECOMMENDED LAND PATTERN
NOTE : DATE: 07/07/17
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES. ms. s
2. COPLANARITY APPLIES TO THE EXPOSED THERMAL PAD AS WELL AS THE TERMINALS. e csevenaves ENABLING QERIAL CONRECTIVITY.
3. REFER JEDEC MO-220 DESCRIPTION: 24-Contact, Very Thin Quad Flat No-Lead (TQFN)
4. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY. PACKAGE CODE: ZD (ZDZA)
5. THERMAL PAD SOLDERING AREA
6. MAJOR EDAP D2XE2=2.25X2.25 DOCUMENT CONTROL #: PD-2100 REVISION: C
17-0533
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Pl141OE5V6416A
24-TSSOP (L)
SYMBOLS | _ MIN. NOM. MAX.
4% - A P A = = 1.20
DOOITInn 7 AN x o | - o
Eoalls | A2 0.80 1.00 1.05
_/\ g b 0.19 - 0.30
F SFr c 0.09 = 0.20
D 7.70 7.80 7.90
o w = 4.30 4.40 4.50
E 6.20 6.40 6.60
[e] 0.65 BSC
@ L1 1.00 REF
' ol L 0.45 0.60 0.75
IR B s Tom [ - -
1 | ‘ 12 ) el 6 g a 5
l I
e s
n
Q9 <« / g
+ GA
UGE PLANE
) SEATING PLANE
DETAIL F )0
L
L1
~ DATE: 03/31/16
() PERICOM
Enabling Secial Connaciivity
NOTES: DESCRIPTION: 24-Pin, 173mil Wide TSSOP
1. ALL DIMENSIONS IN MILLIMETERS. ANGLES IN DEGREES.
2. JEDEC MO—153F PACKAGE CODE: L (L24)
3. DIMENSIONS DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. DOCUMENT CONTROL #: PD-1312 REVISION: G

16-0075

For latest package info.
please check: http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/

Ordering Information

Part Number Package Code Package Description

PI1410OE5V6416AZDEX ZD 24-Contact, Very Thin Quad Flat No-Lead (TQFN)
PI1410OE5V6416ALEX L 24-Pin, 173mil Wide (TSSOP)

Notes:

1 No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and
Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and
<1000ppm antimony compounds.

4. E=Pb-free and Green

5. Xsuffix = Tape/Reel
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO
ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products described herein and
application examples. Diodes does not assume any liability arising out of the application or use of this document or any product described herein. This
document is intended for skilled and technically trained engineering customers and users who design with Diodes’ products. Diodes’ products may be used to
facilitate safety-related applications; however, in all instances customers and users are responsible for (a) selecting the appropriate Diodes products for their
applications, (b) evaluating the suitability of Diodes’ products for their intended applications, (c) ensuring their applications, which incorporate Diodes’ products,
comply the applicable legal and regulatory requirements as well as safety and functional-safety related standards, and (d) ensuring they design with
appropriate safeguards (including testing, validation, quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging
degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from time to time.
Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and will hold Diodes and all
companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications. Product
names and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark applications. Diodes
does not convey any license under any of its intellectual property rights or the rights of any third parties (including third parties whose products and services
may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-and-
conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provided by Diodes.
Diodes does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited under
any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or regulations, or for any
unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in connection
therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless against any and all claims, damages,
expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as
any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical
inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is under no
obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications, enhancements,
improvements, corrections or other changes without further notice to this document and any product described herein. This document is written in English but
may be translated into multiple languages for reference. Only the English version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohibited. Diodes
assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-conditions/important-

notice

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
© 2023 Diodes Incorporated. All Rights Reserved.
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