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Features

= Operating power supply voltage range of 0.8V to 3.6V on
the I*C-bus side

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

* 0.8V to 3.6V SCL/SDA and 1.8/2.5/3.3/5.5V Port

> Low standby current consumption:
* 2 pA typical at 3.3 V Vppp)

2 5.5V tolerant I/O ports and 3.6 V tolerant I*’C-bus pins

> 1 MHz Fast-mode Plus I’C-bus interface

> Compliant with the I’C-bus Fast-mode plus, Fast-mode
and Standard mode

2 I/O Features

* Qutput port configurations: bank selectable or pin
selectable push-pull or open-drain output stages

* Interrupt status: read-only register identifies the source
of an interrupt

* I/O programming features:

- Output drive strength: four programmable drive
strengths to reduce rise and fall times in low-
capacitance applications

- Input latch: Input Port register values changes are
kept until the Input Port register is read

- Pull-up/pull-down enable: floating input or pull-
up/pull-down resistor enable

- Pull-up/pull-down  selection:
up/pull-down resistor selection

- Interrupt mask: mask prevents the generation of the
interrupt when input changes state to prevent
spurious interrupts

- Interrupt edge specification on a bit-by-bit basis

- Interrupt individual clear without disturbing other
events

- Read all interrupt events without clear

- Switch debounce hardware

- General call software reset

- I’C software Device ID function

Power-on reset

Active LOW open-drain interrupt output (INT)

Active LOW reset input (RESET)

Latch-up tested (exceeds 100mA)

Latched Outputs for Directly Driving LEDs

AEC-Q100 (Grade 2)

Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
Halogen and Antimony Free. “Green” Device (Note 3)
The PI4IOE5V6534Q is suitable for automotive
applications requiring specific change control; this part is
AEC-Q100 qualified, PPAP capable, and manufactured in
IATF 16949 certified facilities.
https://www.diodes.com/quality/product-definitions/
> Packaging (Pb-free & Green):

* 46-Pin, Wettable TQFN 4.5x6.5mm (ZLW)

100k-ohm  pull-

D20 2 7 20 2 O

Notes:

A Product Line of .
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P1410E5V65340
Low-Voltage Translating 34-bit 12C-bus I/O Expander

Description

The PI4IOE5V6534Q is a 34-bit general-purpose I/0O
expander that provides remote I/O expansion for most
microcontroller families via the I*C-bus interface.

The device 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.

The expander IC can operate from 1.65 V to 5.5 V on the
GPIO-port side and 0.8 V to 3.6 V on the SDA/SCL side. This
allows the PI4IOE5V6534Q to interface with next generation
microprocessors and microcontrollers on the SDA/SCL side,
where supply levels are dropping down to conserve power.
The Vpp (c-bus) pin in PI4AIOE5V6534Q provides bidirectional
voltage-level translation, and the pin should be connected to
the Vpp of the external SCL/SDA lines. The voltage level on
the GPIO-port of the PI4IOE5V6534Q is determined by
Vo).

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.
PI4IOE5V6534Q has open-drain interrupt (INT) 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, which the user
can use to mask the interrupt from an individual GPIO-port.

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.

P1410E5V6534Q
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PI4IOE5V65340

P2_6

P2_5
P2_4
P2_3
P2_2
P2_1
P20
VSS
NG
P1_7
P1_6
P1_5

P1_4

P1_3

EI ; E\ EI gw g él EI E\

46| |45 |44| |43| |42| |41| |40| |39| |38
P4_0 [37 ]
P4_1 [36 |
NC [35]
NC [34]]
ADDR [33]
RESET | 6 | [32|
VDD(P) ves [31 |
scL [30]
spbA | 9] [29 |
VDD(12C) [28]
iNT [27 |
NC [26 |
PO_0 [25]
PO_1 [24 |

N @ % © © ~ o - o

¢ £ g g g e & &

Transparent Top View

Pin Description

Pin Name Pin# Description
P4 0 1 Port 4 input/output 0.
P4 1 2 Port 4 input/output 1.
NC 3,4,12,29 No Connected
ADDR 5 Address input. Connect directly to VDD (12C-bus), ground, SCL or SDA.
RESET 6 Active LOW reset input. Connect to Vpp (acus) through a pull-up resistor if no active
connection is used.
Voo () 7 Supply voltage of PI4IOE5V6534Q for Port P.
SCL 8 Serial clock bus. Connect to Vpp 12c-nus) through a pull-up resistor.
SDA 9 Serial data bus. Connect to Vpp (12c-nus) through a pull-up resistor.
Voo (20 10 glrjg)\;/)ilge\s/(v(t)?ge OTI Izcibus. Cor_mect directly to the VDD of the external 1°C master.
ge-level translation.
INT 11 Interrupt output. Connect to Vpp 2c-bus) O Vob ey through a pull-up resistor.
PO 0O 13 Port 0 input/output 0.
PO 1 14 Port O input/output 1.
PI410E5V6534Q www.diodes.com April 2021
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Pin Name Pin# Description

P0O_2 15 Port 0 input/output 2.
PO_3 16 Port 0 input/output 3.
PO 4 17 Port O input/output 4.
PO 5 18 Port O input/output 5.
PO_6 19 Port 0 input/output 6.
PO_7 20 Port 0 input/output 7.
PLO 21 Port 1 input/output 0.
P11 22 Port 1 input/output 1.
P12 23 Port 1 input/output 2.
P13 24 Port 1 input/output 3.
P14 25 Port 1 input/output 4.
P15 26 Port 1 input/output 5.
P16 27 Port 1 input/output 6.
P17 28 Port 1 input/output 7.
Vss 30, Center Pad Ground

P2 0 31 Port 2 input/output 0.
P2 1 32 Port 2 input/output 1.
P2 2 33 Port 2 input/output 2.
P2 3 34 Port 2 input/output 3.
P2 4 35 Port 2 input/output 4.
P2 5 36 Port 2 input/output 5.
P2 6 37 Port 2 input/output 6.
P2 7 38 Port 2 input/output 7.
P3 0 39 Port 3 input/output 0.
P31 40 Port 3 input/output 1.
P3 2 41 Port 3 input/output 2.
P3 3 42 Port 3 input/output 3.
P3 4 43 Port 3 input/output 4.
P3 5 44 Port 3 input/output 5.
P3 6 45 Port 3 input/output 6.
P3 7 46 Port 3 input/output 7.

PI4I0E5V6534Q www.diodes.com April 2021
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Maximum Ratings

[<C-bus power supply 05Vto+40V | Note:

Port P power supply. 05V i0+60V Stresses greater than those listed under MAXIMUM
Input/ Output voltage on all ports 05Vt +6.0V RATINGS may cause permanent damage to the
Input voltage on RESET, SCL, SDA, ADDR PiNS ..o 05Vto +40v | device. This is a stress rating only and functional
Output voltageonINT, SCL, SDA, pins 05Vio +40V operation of the device at these or any other

conditions above those indicated in the operational
sections of this specification is not implied.
Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

Input clamping currenton RESET, SCL, ADDR pins (V,<0V).....x20mA
Output clamping current INT pin (Vo <0 V) +20mA
Input / Output clamping current on all ports (Vo <0V or Vo> Vpg)) v +20mA
Input / Output clamping current on SDA pin (Vo <0V or Vo> Vppecns) ) £20mA
LOW —level output current on all ports 50mA

HIGH- level output current on all ports 25mA
LOW —level output currenton INT, SDA 25mA
Supply current through Voo 10mA
Supply current through Vppg), 400mA
Ground supply current 500mA
Storage temperature -65~150C
Maximum junction temperature T j(max) 125C
ESD (HBM) 2kvV
ESD (CDM) 1kv

Recommended Operating Conditions

Symbol Parameter Conditions Min. Max. Unit
Voo@ens 12C-bus power supply 0.8 3.6 \Y;
Voop GPIO port power supply 1.65 55 V
RESET, SCL, SDA, ADDR
. Vob a2cbus) < 1.1V 0.8 X Vppiac-bus) 3.6 \%
V HIGH-level input voltage
" P g Vob (2c-bus) > 1.1V 0.7 X Vppgzc-bus) 3.6 \%
P4_1t0P0_0 0.7 X Voo 5.5 Y
RESET, SCL, SDA, ADDR
. Vob 2cbus) < 1.1V -0.5 0.2 X Vppazc-bus) \%
V LOW-level input voltage
* P g Vob (2c-bus) > 1.1V -0.5 0.3 X Vppazc-bus) \%
P4_1t0P0_0 -0.5 0.3 X Voo Y
P4 1to PO 0O ]
lon HIGH-Level Output Current CCX X=11b 10 mA
P4 1to PO 0O ]
lou LOW-Level Output Current CCX X=11b 25 mA
T Ambient temperature -40 105 C
PI410E5V6534Q www.diodes.com April 2021
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Vopaze bus = 0.8 V 10 3.6 V; Temp = -40°C to +105°C; unless otherwise specified. Ty,
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PI4IOE5V65340

pical values are at Temp = 25°C.

Symbol ‘Parameter Condition Min. Typ. Max. Unit
Power supply
Clocked mode; Ippizc-bus) + ooy
P port, ADDR, RESET, SDA,;
V| on ADDR, RESET and SDA = VDD(IZC-
bus) OF Vss; Vi on P port= Vppe), 10 =0
mA; I/O = inputs;
Vppp)=3.6-5.5V - 3 115 pA
fSCL =0 kHz VDD(p)ZZ.S'S.GV - 2 6.8 HA
Vppp)=1.65-2.3V - 1.5 5.25 pA
VDD(p):3.6-5.5V - 27 51 },I.A
fscL =400 kHz Vppp)=2.3-3.6V - 15 30 pA
VDD(p)2165-23V - 9.5 19 HA
VDD(p) =3.6-5.5V - 72 110 },I.A
oo Supply current fse. = 1 MHz Vo) = 2.3-3.6V - 36 60 pA
VDD(P) =1.65-2.3V - 22 40 },I.A
Active mode; Ippaac-bus) + looe);
P port, ADDR, RESET,
V,on ADDR, RESET = VDD(IZC—bus);
V) on P port= Vppe); 10 =0 mA; I/O =
inputs; Continuous register read
Vppe) = 3.6-5.5V - 150 250 pA
fscL = 400 kHz Vppp) = 2.3-3.6V - 120 200 pA
Vppep) = 1.65-2.3V - 75 150 pA
Vppep) = 3.6-5.5V - 450 625 pA
fsc. =1 MHz Vppp) = 2.3-3.6V - 270 500 pA
Vppp) = 1.65-2.3V - 160 210 pA
Vik Input clamping voltage [=-18 mA -1.2 - - \%
Rising - 11 1.4
Veor Power-on reset voltage -
Falling 0.5 - -
. Time of Vppp) drop to Veormin) — 50 mV ) )
Ta Reset time for successful Power-on reset 22 us
Input SCL, input/output SDA
| SDA LOW-level output | Vo.=04V; Voppcny <2V 15 - - mA
o current Vo=04V; Voopcny > 2V 20 - - mA
V= Vbp(i2c-bus) OF Vss ; } )
I Input current Voom = 1.65 V 1055 V 1 1 pA
) ; V= Vbp(i2c-bus) OF Vss ; } )
Cio Input / Output capacitance Vo, = 1.65 V 10 5.5 V 7 pF
Interrupt INT
loL LOW-level output current | Vo =0.4V; Vppp) = 1.65V 055V 3 - - mA
; V= Vbp(izc-bus) OF Vss ; } )
Co Output capacitance Vo, = 165 V 10 5.5 V 7.5 pF
Select inputs ADDR and RESET
V= Vop(ac-bus) OF Vss ; i i
I Input current Voo = 1.65 V 1055 V 1 1 pA
PI410E5V6534Q www.diodes.com April 2021
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Symbol  [Parameter Condition Min. Typ. Max. Unit
: : V= Vop(ac-bus) OF Vss ; i i
Ci Input capacitance Voom = 1.65 V 1055 V 6 pF
1/0s
lon = -2.5mMA; CCX.X=00b
lon = -5mA; CCX.X=01b
lon = -7.5mA; CCX.X=10b
lop = -10mA; CCX.X=11b
Vo HIGH-level output Vope) = 1.65 V 11 - - vV
voltage
VDD(p) =23V 17 - - Vv
VDD(p) =3V 25 - - Vv
VDD(p) =45V 40 - - Vv
IOL = 5mA, CCX.X=01b
loL = 7.5mA; CCX.X=10b
lop = 10mA; CCX.X=11b
VoL LOW-level output voltage | Voo = 1.65V - - 0.5 \
VDD(P) =23V - - 0.3 V
VDD(P) =3V - - 0.25 V
VDD(P) =45V - - 0.2 V
Iy HIGH-level input current | P port; V|, = Vppp - - 1 pHA
I LOW-level input current P port; V| = Vss - - 1 pHA
Input / Output
Cio C(fpacitancz Vo = Vop(p) OF Vss 7.5 - pF
Rouing Internal pull-up resistance | Input/Output 50 100 150 kQ
Internal pull-down
Rod(int resistance Input/Output 50 100 150 kQ
Note:
1. The sum of source current by all I/Os must be limited to 160 mA.

2. Each I/0 current must be externally limited to 25 mA. Each octal (PO_0toPO_7,P1 Oto P1_7,P2 0to P2 7, P3_0to P3_7) must be limited to a
maximum current of 100 mA and P4_1 to P4_0 must be limited to a maximum current of 50 mA for a device of total 500 mA.

P1410E5V6534Q
Document Number DS42477 Rev 2-2
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Stand?zr(d: mode EFast mode 12C Fast n:gcd:e Plus
Symbol Parameter Unit
Min Max Min Max Min Max
fscL SCL clock frequency 0 100 0 400 0 1000 kHz
toue Bus f_rge time between a STOP and START 47 i 13 i 05 i us
condition
thp:sTA Hold time (repeated) START condition 4.0 - 0.6 - 0.26 - us
tsu:sTa Set-up time for a repeated START condition 4.7 - 0.6 - 0.26 - us
tsu:sto Set-up time for STOP condition 4.0 - 0.6 - 0.26 - us
tvp:ack Data valid acknowledge time - 3.45 - 0.9 - 0.45 us
tho:DAT Data hold time 0 - 0 - 0 - ns
tvp:DAT Data valid time - 3.45 - 0.9 - 0.45 ns
tsu:paT Data set-up time 250 - 100 - 50 - ns
tLow LOW period of the SCL clock 4.7 - 1.3 - 0.5 - us
thicH HIGH period of the SCL clock 4.0 - 0.6 - 0.26 - us
20 x
t¢ Fall time of both SDA and SCL signals - 300 (vDD/ 300 - 120 ns
3.6V)
t, Rise time of both SDA and SCL signals - 1000 20 300 - 120 ns
tep Pulse Wldth o_f spikes that must be suppressed 0 50 0 50 0 50 ns
by the input filter
Interrupt Timing
tvanT) Valid time on pin INT ( from P portto INT ) - 1 - 1 - 1 us
Reset time on pin INT ( from SCL port to
trsTanT) — P ( P - 1 - 1 - 1 us
INT )
Reset Timing
twrst) Reset pulse width 150 - 150 - 150 - ns
trst_rec Reset recovery time 500 - 500 - 500 - ns
trst Reset time 600 - 600 - 600 - ns
P Port Timing
tv(Q) Data output valid time (from SCL to P Port) - 400 - 400 - 400 ns
tsu) Data input setup time (from P Port to SCL) 0 - 0 - 0 - ns
tho) Data input hold time (from P Port to SCL) 300 - 300 - 300 - ns
PI410E5V6534Q www.diodes.com April 2021
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Block Diagram
iNT . Interrupt
LP Filter .
Logic

PO OtoPO 7
P1LOtoP1 7

ADDR P2 0toP2 7
P3 0toP3 7
P4 0toP4 1

Shifter —N  Input/ "_:>
sCL Input 12C Bus Register output |° |
SDA L Filter Control Ports
g

Vop(i2c-bus)

Vooe) Sower—on | Write Pulse i

RESET Reset Read Pulse

I/O control
GND —H]
Note: All I/Os are set to inputs at reset.
PI410E5V6534Q www.diodes.com April 2021
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Functional Description

A. 1°C Read/ Write Procedures
i. WRITE Commands

Data is transmitted to the PI4IOE5V6534Q by sending the device address with the Least Significant Bit (LSB) set to a logic 0. The
command byte is sent after the address and determines which register receives the data that follows the command byte.

Many of the registers within the PI4IOE5V6534Q are configured to operate as register quinary. The 5-register groups are input
ports, output ports, polarity inversion and configuration registers, as well as input latch, pull-up/pull-down enable and selection
registers, Interrupt mask and interrupt status, interrupt clear, and input port (status) without interrupt clear registers, individual
pin output port configuration registers. After sending data to one register, the next data byte is sent to the next register in the
group. For example, if the first byte is sent to Output Port 1 (register 06h), the next byte is stored in Output Port 2 (register 07h).
The next byte sent is stored in Output Port 3 (register 08h) and the next byte will Output Port 4 (register 09h). Since every new
write access after a STOP condition requires a Command byte, which sets the Pointer register, the next new write access will be to
an arbitrary register.

There is no limit on the number of data bytes sent in one write transmission. In this way, the host can continuously update a
register group independently of the other registers or the host can simply update a single register.

There is one 3-register group: switch debounce (6Dh to 6Fh) registers and two 9-register groups: Output drive strength (30h to
38h) and interrupt edge (54h to 5Ch) registers which can be programmed continuously in this group.

There is one register that is not part of a register group: Output port configuration (53h). When this register is accessed multiple
times, the register address remains fixed on the same address.

SCL
STOP condition
Slave address Data to port 0 Data to port 1 Data to port 2 \
N - N o N s
SDA |S|0 1 0 0 0 A1 AO DIA|D o 0 0o 0 1 0 1 |A 07 DATA O 0_0|A 17 DATA 1 1,0|A|2,T DATA 2 2.D|A|F'|
S R P S S S S P S S S P S S S S P S S
1t ' ' 1 4
START condition RW | Acknowledge Acknowledge Acknowledge Acknowledge
i \ Acknowledge
rom slave from slave from slave from slave from slave
Write to port
tuQ)—= | | -
Data out from port 0 XDATAU VALID
tuia) —=- |<-_
Data out from port 1 XDATM VALID
i) = | -
Data out from port 2 X DATA 2 VALID
Figure 1. Write to Output Port Register
e AN AV AVAYAYAY AV AVAVAYAV AV AV AV AV AV AVAVAY AV AVAVAV AV AVAVAVAVAYAVAVAVAVAVAYAY AR
N N STOP condition
Slave address Command byte Data to register (n) Data to register (n+1) Data to register (n+4) It
s ) s N N - N

SDA | S|0 1 0 0 0 A1 AD| O | A [1/0 10 1/0 1/0 10 1/0 1/0 1fﬂ| A DATAO N A | DATA 1 | A] """ DATA4 | A | P |

[ K } msB LSB| { MSB LSB| 4 MSB LSB 4

START condition RW | Acknowledge Acknowledge Acknowledge Acknowledge Acknowledge

from slave from slave from slave from slave from slave

Figure 2. Write to Device Register

ii. READ Commands

To read data from the PI4IOE5V6534Q, the bus master must first send the PI4IOE5V6534Q address with the least significant bit
set to a logic 0. The command byte is sent after the address and determines which register is to be accessed.

After a restart or a STOP followed by a START condition, the device address is sent again, but this time the least significant bit is
set to a logic 1 to read data. Data from the register defined by the command byte is sent by the PI4IOE5V6534Q. Additional bytes
may be read after the first byte read is complete and will reflect the next register in the group. For example, if Input Port 1 is read,

PI410E5V6534Q www.diodes.com April 2021
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the next byte read is Input Port 2. There is no limit on the number of data bytes received in one read transmission, but one the

final byte received the bus master must not acknowledge the data.

After a subsequent restart or a STOP followed by a START condition, the command byte contains the value of the next register to

be read in the group. For example, if Input Port 1 was read last before the restart, the register that is read after the restart is the

Input Port 2.
Slave address Command byte
' N e ™
SDA|S|0 1 0 0O O A1 AOJ|O|A] O 10 10 10 10 10 1/0 1/0| A | » =«
1 1 1 1 1 1 1 L 1 L L L L
} [ !
START condition R/MW  Acknowledge Acknowledge
from slave from slave
Data from register (n Data from register (n+4) .
Slave address re 9 (n) ~ - STOP condition
r N MSB LSB MSB LSB
sees |S|IO0O 1 0O 0 O A1 AO|1]|A DATA (First byte) Al o> DATA (Last byte) NA| P
¢ 1 4 ¢
(repeated) R/W Acknowledge No acknowledge
START condition Acknowledge from master from master
from slave
— at this moment master-transmitter becomes master-receiver
and slave-receiver becomes slace-transmitter
Figure 3. Read from Device Register
Data into port 0 DATAO

Data into port 1

DATA 1 x

Data into port 2

DATA 2

Data into port 3

DATA 3

" N O
B(INT) = |— - ‘—-hs\(wn
STOP condition
Slave address 10.x 11.x 12.x 13.x
r r N N | N s N

— T — T T T e e T — T T — T 71—
SDA|601 000A1A0|1|A7654321 0|A7654321 D|ATE§4321 0|A7654321 0|1|P|

PR S R R P S R S S PR S S S S PR PSR

o (DATA 0) } (DATA 1) (DATA 2) ) (DATA 3)
START condition RW Acknowledge Acknowledge Acknowledge Acknowledge Nen acknowledge
from slave from master from master from master from master

Read from port 0 /_\
Read from port 1 {_\
Read from port 2 ﬂ

Read from port 3

A

(read input port register).

This Figure eliminates the command byte transfers and restart between the initial slave address call and actual data transfer from P port.

Remark: Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the latest acknowledge phase is valid (output mode). It is assumed that the command byte has previously been set to ‘00’

P1410E5V6534Q
Document Number DS42477 Rev 2-2

Figure 4. Read Input Port Register (non-latched), Scenario 1
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Data into port 0 DATA 00 DATA 01 X DATA 02 x DATA 03
- -
Data into port 1 DATA 10 DATA 11 x DATA 12
tho) | =
Data into port 2 DATA 20 X DATA 21 DATA 22
| teup) |-
Data into port 3 DATA 30 X DATA 31 DATA 32
_ tsu(D) -
1 1 ~
B(INT) = I—- e ‘——trsl(\NTl
STOP condition
Slave address 10.x 11.x 12.x 13.x }
s ~ - - s ~ - ~
— T T T — T T T — T T T T — T T T — T
SDA | S | 0 1 o 0 0 A1 ADI 1 | A DATA 00 | A [ DATA 10 | A | DATA 22 | A DATA 32 | 1 | P |
4 4 4
START condition RW | Acknowledge Acknowledge Acknowledge Acknowledge Nen acknowledge
from slave from master from master from master from master

Read from port 0

A

Read from port 1

N

Read from port 2

Read from port 3

\

(read input port register).
the

Remark: Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the latest acknowledge phase is valid (output mode). It is assumed that the command byte has previously been set to ‘00"

This Figure byte and restart between the initial slave address call and actual data transfer from P port.
Figure 5. Read Input Port Register (non-latched), Scenario 2

Data into port 0 DATA 01 X DATA 02 x DATA 03
Data into port 1 DATA 10 DATA 11 X DATA 12

thio) | =
Data into port 2 DATA 20 DATA 21 x DATA 22

- tsup) ————
Data into port 3 DATA 30 X DATA 31 X DATA 32
iNT m l
H(INT) == | - - |f trst(INT)

Read from port 0

N

STOP condition
10.x. 11.x 12.x 13.x
- N N ™ - )
—r—T—T—T— —T—r— T
DATA 00 | A [ DATA 10 | A | DATA 21 | A DATA 32 | 1 | P |
P S S T P S S S S P S S S S P S S S S
t 4 4 4
START condition R/W Acknowledge Acknowledge Acknowledge Acknowledge Non acknowledge
from slave from master from master from master from master

Read from port 1

N

Read from port 2

Read from port 3

N

(read input port register).

This Figure eliminates the command byte transfers and restart between the initial slave address call and actual data transfer from P port.

Remark: Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the latest acknowledge phase is valid (output mode). It is assumed that the command byte has previously been set to ‘00"

PI4I0E5V6534Q

Figure 6. Read Input Port Register (non-latched), Scenario 3
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B. Slave Address

ADDR is the hardware address package pin and is held to SCL, SDA, VSS or VDD to assign one of the 4 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.

Table 1 shows all four slave addresses by connecting the ADDR pin to SCL, SDA, VSS, or VDD

Table 1: PI4IOE5V6534Q Address Map

High-Order Address Bits Variable Portion of
ADDR Address Address
A6 A5 A4 A3 A2 Al A0
SCL 0 0 40h
SDA 0 1 42h
0 1 0 0 0
Vss 1 0 44h
Voo 1 1 46h
C. Interface Definition
Table 2: Interface Definition
Bvie Bit
y 7 (MSB) 6 5 4 3 2 1 0 (LSB)
12C-bus Slave Address 0 1 0 0 0 Al A0 RIW
P0O.7 PO.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
1/0 Data Bus pP2.7 pP2.6 P2.5 P2.4 P2.3 P2.2 P2.1 pP2.0
P3.7 pP2.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P4.1 P4.0

D. Software Reset
The Software Reset Call allows all the devices in the I?C-bus to be reset to the power-up state value through a specific formatted
I*C-bus command. To be performed correctly, it implies that the I*’C-bus is functional and that there is no device hanging the bus.

The Software Reset sequence is defined as following:

1. A START command is sent by the I2C-bus master.

2. The reserved General Call I2C-bus address ‘0000 000’ with the R/W bit set to 0 (write) is sent by the I2C-bus master.

3. The device acknowledges after seeing the General Call address ‘0000 0000’ (00h) only. If the R/W bit is set to 1 (read), no
acknowledge is returned to the I2C-bus master.

4. Once the General Call address has been sent and acknowledged, the master sends 1 byte. The value of the byte must be equal
to 06h.

¢ The device acknowledges this value only. If the byte is not equal to 06h, the device does not acknowledge it.

If more than 1 byte of data is sent, the device does not acknowledge any more.

5. Once the right byte has been sent and correctly acknowledged, the master sends a STOP command to end the Software Reset
sequence: the device then resets to the default value (power-up value) and is ready to be addressed again within the specified
bus free time. If the master sends a Repeated START instead, no reset is performed.

The I*C-bus master must interpret a non-acknowledge from the device (at any time) as a ‘Software Reset Abort’. The device does
not initiate a reset of its registers.

PI14IOE5V6534Q www.diodes.com
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PI410E5V6534 is reset.

SWRST call 12C-busaddress SWRST data = 06h Registers are set to default power-up values.
r N s N v

s|o|jojo|J]ofoOo]J]Oo|jO]J]OfA]J]O|JO]JO|JO]JO|1T]1T|]O|A]P

) b 4
START condition R/W  Acknowledge Acknowledge
from slave (s) from slave (s)

Figure 7. Software Reset Sequence

E. Device ID

The Device ID field is a 3-byte read-only (24 bits) word giving the following information:
+ 12 bits with the manufacturer name, unique per manufacturer.
* 9 bits with the part identification, assigned by manufacturer.
+ 3 bits with the die revision, assigned by manufacturer (for example, Rev X).

The Device ID is read-only, hardwired in the device and can be accessed as follows:

1.  START command

2. The master sends the Reserved Device ID I2C-bus address followed by the R/W bit set to 0 (write): ‘1111 1000’.

3. The master sends the 12C-bus slave address of the slave device it needs to identify. The LSB is a ‘Don’t care’ value. Only one
device must acknowledge this byte (the one that has the I?C-bus slave address).

4. The master sends a Re-START command.

Remark: A STOP command followed by a START command will reset the slave state machine and the Device ID read cannot be
performed. Also, a STOP command or a Re-START command followed by an access to another slave device will reset the slave
state machine and the Device ID Read cannot be performed.

5. The master sends the Reserved Device ID I*C-bus address followed by the R/W bit set to 1 (read): ‘1111 1001".
The Device ID Read can be done, starting with the 12 manufacturer bits (first byte + 4 MSB of the second byte), followed by
the 9 part identification bits (4 LSBs of the second byte + 5 MSBs of the third byte), and then the 3 die revision bits (3 LSBs of
the third byte).

7.  The master ends the reading sequence by NACKing the last byte, thus resetting the slave device state machine and allowing
the master to send the STOP command.

Remark: The reading of the Device ID can be stopped anytime by sending a NACK command.
If the master continues to ACK the bytes after the third byte, the slave rolls back to the first byte and keeps sending the Device ID
sequence until a NACK has been detected.

Manufacturer | O] OO (O] O0O]J]O|J]O0O]|JO0O]J]O0O]O0O)O0}O0

Part identification 1 ojJ]o0] o0 1 0 1 0|1

Revision 010 0

Figure 8. PI4IOE5V6534Q Device ID Field
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12C-bus slave address of the Repeated START
Device ID address device to be identified condition Device ID address
e N r N Y r N

s{1]1f1|1]1|{fofjo]JOo|JAfO]1|]O|O|JO]JATJAOJO|A]|S|1T|1][1]1]1]O0]O]1T|[A] ===

bt b o
START condition RAW  Acknowledge from one or don'tcare  Acknowledge from RW  Acknowledge from
serveral slaves slave to be identified slave to be identified
Manufacturer name = 000000000000 Part identification = 100000110 Revision = 000
0 ] I I | I STOP condition
r N r ' N I's Y N \

e ¢ IMITMIO| MO [MB| M7 |ME|ME|M4| A |M3|M2[M1|[MO|P8|P7|P6|P5| A |P4|P3|P2|P1|PO[R2[R1|RO] A | P

4 ' 4
Acknowledge Acknowledge No acknowledge
from master from master from master

*If more than 3 bytes are read, the slave device loops back to the first byte (manufacturer byte) and keep sending data until the master generates a ‘no acknowledge’.

Figure 9. Device ID Field Reading

F. 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 PI4IOE5V6534Q. The lowest 7 bits (B[6:0] in Table 3) are used as a pointer to determine which register is
accessed and the highest bit is used as Auto-Increment (AI) as shown in Figure 10. At power- up, hardware or software reset, the
pointer register defaults to 00h, with the Al bit set to ‘0’ and the lowest seven bits set to ‘000 0000’.

When the Auto-Increment bit is set (AI = 1), the seven low -order bits of the pointer register are automatically incremented after a
read or write until a STOP condition is encountered. This allows the user to program the registers sequentially without modifying
the pointer register. The contents of these bits will roll over to ‘000 0000” after the last register (address = 6Fh) is accessed.
Unimplemented register addresses (reserved registers) are skipped. If more than 82 bytes are written, the address will loop back to
the register which is indicated by the seven low-order bits in the pointer register, and previously-written data will be overwritten.
A STOP condition will keep the pointer register value in the last read or write location.

When the Auto-Increment bit is cleared (AI = 0), the content of pointer register bits are automatically incremented after a read or
write for 5-register group which allows the user to program each of the 5-register group sequentially. If more than 5 bytes of data
are read or written when Al is 0, previous data in the selected registers will be overwritten. For example: if input port 3 is read first,
the next 2nd byte will be input port 4, and next 3nd byte will be input port 0, there is no limit on the number of data bytes for this
read operation. There are two special 9-register groups: output drive strength (30h~38h) and interrupt edge (54h~5Ch) registers
will allow user to program each of the 9-register group sequentially. Only Output port configuration register location (53h)
remains in the same location after a successive read or write.

Al | B6 | B5 | B4 | B3 | B2 | B1 | BO
0 0 0 0 0 0 0 0

Default value at power-up or
HW/SW reset

Al = Auto-Increment

Figure 10. Pointer Register Bits

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.

PI410E5V6534Q www.diodes.com April 2021
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Table 3. Register Address
Register Address Bits .

861851 82l83l82 6Ll 80 Hex Register Protocol Power-up default
0 0 0 0 0 0 0 00h Input port 0 read byte XXXX XXXX
0 0 0 0 0 0 1 01h Input port 1 read byte XXXX XXXX
0 0 0 0 0 1 0 02h Input port 2 read byte XXXX XXXX
0 0 0 0 0 1 1 03h Input port 3 read byte XXXX XXXX
0 0 0 0 1 0 0 04h Input port 4 read byte 0000 00xx
0 0 0 0 1 0 1 05h Output port 0 read/write byte 11111111
0 0 0 0 1 1 0 06h Output port 1 read/write byte 11111111
0 0 0 0 1 1 1 07h Output port 2 read/write byte 11111111
0 0 0 1 0 0 0 08h Output port 3 read/write byte 11111111
0 0 0 1 0 0 1 09h Output port 4 read/write byte 0000 0011
0 0 0 1 0 1 0 0Ah Polarity Inversion port 0 read/write byte 0000 0000
0 0 0 1 0 1 1 0Bh Polarity Inversion port 1 read/write byte 0000 0000
0 0 0 1 1 0 0 0Ch Polarity Inversion port 2 read/write byte 0000 0000
0 0 0 1 1 0 1 0Dh Polarity Inversion port 3 read/write byte 0000 0000
0 0 0 1 1 1 0 OEh Polarity Inversion port 4 read/write byte 0000 0000
0 0 0 1 1 1 1 OFh Configuration port 0 read/write byte 11111111
0 0 1 0 0 0 0 10h Configuration port 1 read/write byte 11111111
0 0 1 0 0 0 1 11h Configuration port 2 read/write byte 11111111
0 0 1 0 0 1 0 12h Configuration port 3 read/write byte 11111111
0 0 1 0 0 1 1 13h Configuration port 4 read/write byte 0000 0011
- - - - - - - | 14hto 2Fh Reserved Reserved Reserved
0 1 1 0 0 0 0 30h Output drive strength register port 0A read/write byte 11111111
0 1 1 0 0 0 1 31h Output drive strength register port 0B read/write byte 11111111
0 1 1 0 0 1 0 32h Output drive strength register port 1A read/write byte 11111111
0 1 1 0 0 1 1 33h Output drive strength register port 1B read/write byte 11111111
0 1 1 0 1 0 0 34h Output drive strength register port 2A read/write byte 11111111
0 1 1 0 1 0 1 35h Output drive strength register port 2B read/write byte 11111111
0 1 1 0 1 1 0 36h Output drive strength register port 3A read/write byte 11111111
0 1 1 0 1 1 1 37h Output drive strength register port 3B read/write byte 11111111
0 1 1 1 0 0 0 38h Output drive strength register port 4A read/write byte 0000 1111
0 1 1 1 0 0 1 39h Reserved Reserved Reserved
0 1 1 1 0 1 0 3Ah Input latch register Port 0 read/write byte 0000 0000
0 1 1 1 0 1 1 3Bh Input latch register Port 1 read/write byte 0000 0000
0 1 1 1 1 0 0 3Ch Input latch register Port 2 read/write byte 0000 0000
0 1 1 1 1 0 1 3Dh Input latch register Port 3 read/write byte 0000 0000
0 1 1 1 1 1 0 3Eh Input latch register Port 4 read/write byte 0000 0000
0 1 1 1 1 1 1 3Fh Pull-up/pull-down enable register Port 0 read/write byte 0000 0000
1 0 0 0 0 0 0 40h Pull-up/pull-down enable register Port 1 read/write byte 0000 0000
1 0 0 0 0 0 1 41h Pull-up/pull-down enable register Port 2 read/write byte 0000 0000
1 0 0 0 0 1 0 42h Pull-up/pull-down enable register Port 3 read/write byte 0000 0000
1 0 0 0 0 1 1 43h Pull-up/pull-down enable register Port 4 read/write byte 0000 0000
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Register Address Bits .

86 1 85 | B2 1 B3 | B2 ] BL | BO Hex Register Protocol Power-up default
1 0 0 0 1 0 0 44h Pull-up/pull-down selection register Port 0 | read/write byte 11111111
1 0 0 0 1 0 1 45h Pull-up/pull-down selection register Port 1 | read/write byte 11111111
1 0 0 0 1 1 0 46h Pull-up/pull-down selection register Port 2 | read/write byte 11111111
1 0 0 0 1 1 1 47h Pull-up/pull-down selection register Port 3 | read/write byte 11111111
1 0 0 1 0 0 0 48h Pull-up/pull-down selection register Port 4 | read/write byte 0000 0011
1 0 0 1 0 0 1 49h Interrupt mask register port 0 read/write byte 11111111
1 0 0 1 0 1 0 4Ah Interrupt mask register port 1 read/write byte 11111111
1 0 0 1 0 1 1 4Bh Interrupt mask register port 2 read/write byte 11111111
1 0 0 1 1 0 0 4Ch Interrupt mask register port 3 read/write byte 11111111
1 0 0 1 1 0 1 4Dh Interrupt mask register port 4 read/write byte 0000 0011
1 0 0 1 1 1 0 4Eh Interrupt status register port 0 read byte 0000 0000
1 0 0 1 1 1 1 4Fh Interrupt status register port 1 read byte 0000 0000
1 0 1 0 0 0 0 50h Interrupt status register port 2 read byte 0000 0000
1 0 1 0 0 0 1 51h Interrupt status register port 3 read byte 0000 0000
1 0 1 0 0 1 0 52h Interrupt status register port 4 read byte 0000 0000
1 0 1 0 0 1 1 53h Output port configuration register read/write byte 0000 0000
1 0 1 0 1 0 0 54h Interrupt edge register port 0A read/write byte 0000 0000
1 0 1 0 1 0 1 55h Interrupt edge register port 0B read/write byte 0000 0000
1 0 1 0 1 1 0 56h Interrupt edge register port 1A read/write byte 0000 0000
1 0 1 0 1 1 1 57h Interrupt edge register port 1B read/write byte 0000 0000
1 0 1 1 0 0 0 58h Interrupt edge register port 2A read/write byte 0000 0000
1 0 1 1 0 0 1 59h Interrupt edge register port 2B read/write byte 0000 0000
1 0 1 1 0 1 0 5Ah Interrupt edge register port 3A read/write byte 0000 0000
1 0 1 1 0 1 1 5Bh Interrupt edge register port 3B read/write byte 0000 0000
1 0 1 1 1 0 0 5Ch Interrupt edge register port 4A read/write byte 0000 0000
1 0 1 1 1 0 1 5Dh Reserved Reserved Reserved
1 0 1 1 1 1 0 5Eh Interrupt clear register port 0 write byte 0000 0000
1 0 1 1 1 1 1 5Fh Interrupt clear register port 1 write byte 0000 0000
1 1 0 0 0 0 0 60h Interrupt clear register port 2 write byte 0000 0000
1 1 0 0 0 0 1 61h Interrupt clear register port 3 write byte 0000 0000
1 1 0 0 0 1 0 62h Interrupt clear register port 4 write byte 0000 0000
1 1 0 0 0 1 1 63h Input Status register port 0 read byte XXXX XXXX
1 1 0 0 1 0 0 64h Input Status register port 1 read byte XXXX XXXX
1 1 0 0 1 0 1 65h Input Status register port 2 read byte XXXX XXXX
1 1 0 0 1 1 0 66h Input Status register port 3 read byte XXXX XXXX
1 1 0 0 1 1 1 67h Input Status register port 4 read byte 0000 00xx
1 1 0 1 0 0 0 68h Individual pin outpu_t port 0 configuration read/write byte 0000 0000

register
1 1 0 1 0 0 1 69h Individual pin outpu_t port 1 configuration read/write byte 0000 0000
register
1 1 0 1 0 1 0 6AR Individual pin outpu.t port 2 configuration readwrite byte 0000 0000
register
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Register Address Bits .
Register Protocol Power-up default
B6 | B5 | B4 | B3 | B2 | B1 | BO Hex
1 1 0 1 0 1 1 6Bh Individual pin outpu.t port 3 configuration read/write byte 0000 0000
register
1 1 0 1 1 0 0 6Ch Individual pin outpu.t port 4 configuration read/write byte 0000 0000
register
1 1 0 1 1 0 1 6Dh Switch debounce enable 0 read/write byte 0000 0000
1 1 0 1 1 0 6Eh Switch debounce enable 1 read/write byte 0000 0000
1 1 0 1 1 1 1 6Fh Switch debounce count read/write byte 0000 0000
- - - - - - - | 70hto 7Fh Reserved Reserved Reserved

G. Register Description

i. Input Port Register Pair (00h, 01h, 02h, 03h, 04h)

The Input port registers 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. If a pin is configured as an output (registers 05h, 06h, 07h, 08h, 09h),

the port value is equal to the actual voltage level on that pin. If the output is configured as open-drain (register 53h and registers

68h, 6%h, 6Ah, 6Bh, 6Ch), the input port value is forced to 0. After reading input port registers, all interrupts will be cleared.

Table 4: Input Port Register Pair

Port 0 (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
Port 1 (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
Port 2 (address 02h)

Bit 7 6 5 4 3 2 1 0
Name 12.7 12.6 12.5 12.4 12.3 12.2 12.1 12.0
Default | X X X X X X X X
Port 3 (address 03h)

Bit 7 6 5 4 3 2 1 0
Name 13.7 13.6 13.5 13.4 13.3 13.2 13.1 13.0
Default | X X X X X X X X
Port 4 (address 04h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X 14.1 14.0
Default X X X X X X X X
PI14IOE5V6534Q www.diodes.com
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ii.  Output Port Register Pair (05h, 06h, 07h, 08h, 09h)

The Output port registers 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 5: Output Port Register Pair

Port 0 (address 05h)

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
Port 1 (address 06h)

Bit 7 6 5 4 3 2 1 0
Name 017 0Ol.6 015 014 013 01.2 011 0o1.0
Default | 1 1 1 1 1 1 1 1
Port 2 (address 07h)

Bit 7 6 5 4 3 2 1 0
Name 02.7 02.6 025 024 023 02.2 02.1 02.0
Default | 1 1 1 1 1 1 1 1
Port 3 (address 08h)

Bit 7 6 5 4 3 2 1 0
Name 03.7 03.6 035 034 033 03.2 03.1 03.0
Default | 1 1 1 1 1 1 1 1
Port 4 (address 09h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X 04.1 04.0
Default | X X X X X X 1 1

iii.  Polarity Inversion Register Pair (0Ah, 0Bh, 0Ch, 0Dh, OEh)

The Polarity inversion registers 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 Register Pair

Port 0 (address 0Ah)

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 | O 0 0 0 0 0 0 0

Port 1 (address 0Bh)

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 | O 0 0 0 0 0 0 0
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Port 2 (address 0Ch)

Bit 7 6 5 4 3 2 1 0
Name N2.7 N2.6 N2.5 N2.4 N2.3 N2.2 N2.1 N2.0
Default | O 0 0 0 0 0 0 0

Port 3 (address 0Dh)

Bit 7 6 5 4 3 2 1 0
Name N3.7 N3.6 N3.5 N3.4 N3.3 N3.2 N3.1 N3.0
Default 0 0 0 0 0 0 0 0
Port 4 (address OEh)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X N4.1 N4.0
Default X X X X X X 0 0

iv.  Configuration Register Pair (OFh, 10h, 11h, 12h and 13h)

The Configuration registers 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 7: Configuration Port Register Pair

Port 0 (address OFh)

Bit 7 6 5 4 3 2 1 0
Name Co.7 C0.6 Co0.5 Co.4 Co0.3 C0.2 Co.1 C0.0
Default | 1 1 1 1 1 1 1 1
Port 1 (address 10h)

Bit 7 6 5 4 3 2 1 0
Name C1.7 Cl.6 C15 Cl4 C13 C1.2 Cl1 C1.0
Default | 1 1 1 1 1 1 1 1
Port 2 (address 11h)

Bit 7 6 5 4 3 2 1 0
Name c2.7 C2.6 C25 C24 Cc2.3 c2.2 c2.1 C2.0
Default | 1 1 1 1 1 1 1 1
Port 3 (address 12h)

Bit 7 6 5 4 3 2 1 0
Name C3.7 C3.6 C3.5 oy} C3.3 C3.2 C3.1 C3.0
Default 1 1 1 1 1 1 1 1
Port 4 (address 13h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X C4.1 C4.0
Default | X X X X X X 1 1

v.  Output Drive Strength Register Pairs (30h, 31h, 32h, 33h, 34h, 35h, 36h, 37h and 38h)

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 31h CCO0.7 (bits [7:6]), Port
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0.6 is controlled by register 31h CC0.6 (bits [5:4]). The output drive level of the GPIO is programmed 00b = 0.25x, 01b = 0.5x, 10b
=0.75x or 11b = 1x of the drive capability of the I/O.

Table 8: Current Control Port Register Pair

Port OA (address 30h)

Bit 7 | 6 5 |4 3 | 2 1 E
Name | CCO0.3 CCo.2 cCo.1 CC0.0
Default | 1 E 1 |1 1 E 1 E
Port 0B (address 31h)

Bit 7 | 6 5 |4 3 | 2 1 E
Name | CCO.7 CCo.6 CCo.5 CCO0.4
Default | 1 |1 1 E 1 | 1 1 |1
Port 1A (address 32h)

Bit 7 | 6 5 | 4 3 E 1 IE
Name | CC1.3 cc1.2 ccl CC1.0
Default | 1 | 1 1 E 1 | 1 1 |1
Port 1B (address 33h)

Bit 7 | 6 5 | 4 3 | 2 1 IE
Name | CcCl.7 CCl6 cCl5 CCl.4

Port 2A (address 34h)

Bit 7 | 6 5 | 4 3 | 2 1 IE
Name | CC2.3 cc2.2 cc2.1 cC2.0
Default | 1 | 1 1 E 1 | 1 1 |1
Port 2B (address 35h)

Bit 7 | 6 5 | 4 3 | 2 1 IE
Name | cC2.7 cC2.6 cCc2.5 CC2.4
Default | 1 E 1 E 1 | 1 1 E
Port 3A (address 36h)

Bit 7 E 5 | 4 3 | 2 1 | 0
Name | CC3.3 cC3.2 cc3.1 CC3.0
Default | 1 E 1 |1 1 | 1 1 |1
Port 3B (address 37h)

Bit 7 E 5 | 4 3 E 1 E
Name | CC3.7 cC36 cCc35 CC3.4
Default | 1 E 1 |1 1 | 1 1 |1
Port 4A (address 38h)

Bit 7 E 5 | 4 3 E 1 | 0
Name X X CC4.1 CC4.0
Default | x ‘ X X ‘ X 1 ’ 1 1 ‘ 1
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vi.  Input Latch Register Pair (3Ah, 3Bh, 3Ch, 3Dh, 3Eh)

The input latch registers 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.

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, 1, 2, 3 and 4). 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 latches register changes from latched to non-latched configuration and I/O pin is difference
from its original state.

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 9: Input Latch Port Register Pair

Port 0 (address 3Ah)

Bit 7 6 5 4 3 2 1 0
Name LO.7 LO.6 L0.5 L0.4 L0.3 LO.2 LO.1 L0.0
Default | O 0 0 0 0 0 0 0
Port 1 (address 3Bh)

Bit 7 6 5 4 3 2 1 0
Name L1.7 L1.6 L1.5 L1.4 L1.3 L1.2 L1.1 L1.0
Default | O 0 0 0 0 0 0 0
Port 2 (address 3Ch)

Bit 7 6 5 4 3 2 1 0
Name L2.7 L2.6 L2.5 L2.4 L2.3 L2.2 L2.1 L2.0
Default | O 0 0 0 0 0 0 0
Port 3 (address 3Dh)

Bit 7 6 5 4 3 2 1 0
Name L3.7 L3.6 L3.5 L3.4 L3.3 L3.2 L3.1 L3.0
Default | O 0 0 0 0 0 0 0
Port 4 (address 3Eh)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X L4.1 L4.0
Default | X X X X X X 0 0
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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 10: Pull-up/Pull-down Enable Port Register Pair

Port 0 (address 3Fh)

Bit 7 6 5 4 3 2 1 0
Name PEO.7 PEO.6 PEO.5 PEO.4 PEO.3 PEO.2 PEO.1 PEO.0
Default | O 0 0 0 0 0 0 0
Port 1 (address 40h)

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 | O 0 0 0 0 0 0 0
Port 2 (address 41h)

Bit 7 6 5 4 3 2 1 0
Name PE2.7 PE2.6 PE2.5 PE2.4 PE2.3 PE2.2 PE2.1 PE2.0
Default | O 0 0 0 0 0 0 0
Port 3 (address 42h)

Bit 7 6 5 4 3 2 1 0
Name PE3.7 PE3.6 PE3.5 PE3.4 PE3.3 PE3.2 PE3.1 PE3.0
Default | O 0 0 0 0 0 0 0
Port 4 (address 43h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X PE4.1 PE4.0
Default X X X X X X 0 0
viii.  Pull-up/pull-down Selection Register Pair (44h, 45h, 46h, 47h, 48h)

The I/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

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 11: Pull-up/Pull-down Selection Register Pair

Port 0 (address 44h)

Bit 7 6 5 4 3 2 1 0

Name PUDO.7 PUDO.6 PUDO.5 PUDO.4 PUDO.3 PUDO.2 PUDO.1 PUDO.0
Default | 1 1 1 1 1 1 1 1

Port 1 (address 45h)

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
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Port 2 (address 46h)

Bit 7 6 5 4 3 2 1 0

Name PUD2.7 PUD2.6 PUD2.5 PUD2.4 PUD2.3 PUD2.2 PUD2.1 PUD2.0
Default | 1 1 1 1 1 1 1 1

Port 3 (address 47h)

Bit 7 6 5 4 3 2 1 0

Name PUD3.7 PUD3.6 PUD3.5 PUD3.4 PUD3.3 PUD3.2 PUD3.1 PUD3.0
Default | 1 1 1 1 1 1 1 1

Port 4 (address 48h)

Bit 7 6 5 4 3 2 1 0

Name X X X X X X PUD4.1 PUDA4.0
Default | X X X X X X 1 1

iX.  Interrupt Mask Register Pair (49h, 4Ah, 4Bh, 4Ch, 4Dh)

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 12: Interrupt Mask Port Register Bit Description

Port 0 (address 49h)

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
Port 1 (address 4Ah)

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
Port 2 (address 4Bh)

Bit 7 6 5 4 3 2 1 0
Name M2.7 M2.6 M2.5 M2.4 M2.3 M2.2 M2.1 M2.0
Default | 1 1 1 1 1 1 1 1
Port 3 (address 4Ch)

Bit 7 6 5 4 3 2 1 0
Name M3.7 M3.6 M3.5 M3.4 M3.3 M3.2 M3.1 M3.0
Default 1 1 1 1 1 1 1 1
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Port 4 (address 4Dh)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X M4.1 M4.0
Default | X X X X X X 1 1

X. Interrupt Status Register Pair (4Eh, 4Fh, 50h, 51h, 52h)

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 13: Interrupt Status Port Register Bit Description

Port 0 (address 4Eh)

Bit 7 6 5 4 3 2 1 0
Name S1.7 S1.6 S1.5 S14 S1.3 S1.2 S1.1 S1.0
Default | O 0 0 0 0 0 0 0
Port 1 (address 4Fh)

Bit 7 6 5 4 3 2 1 0
Name S1.7 S1.6 S15 S1.4 S1.3 S1.2 S1.1 S1.0
Default | O 0 0 0 0 0 0 0
Port 2 (address 50h)

Bit 7 6 5 4 3 2 1 0
Name S2.7 S2.6 S2.5 S2.4 S2.3 S2.2 S2.1 S2.0
Default | O 0 0 0 0 0 0 0
Port 3 (address 51h)

Bit 7 6 5 4 3 2 1 0
Name S3.7 S3.6 S35 S3.4 S3.3 S3.2 S3.1 S3.0
Default | O 0 0 0 0 0 0 0
Port 4 (address 52h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X S4.1 S4.0
Default X X X X X X 0 0

Xi.  Output Port Configuration Register (53h)

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 (53h) before
the configuration register (OFh, 10h, 11h, 12h, 13h) sets the port pins as outputs.

ODENO configures Port 0_x and ODEN1 configures Port 1_x, ODEN2 configures Port 2_x,

ODEN3 configures Port 3_x, and ODEN4 configures Port 4_x.

Individual pins may be programmed as open-drain or push-pull by programming Individual Pin Output Configuration registers
(68h, 69h, 6Ah, 6Bh, 6Ch).

A register group read or write operation is not allowed on this register. Successive read or write accesses will remain at this register

address.
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Table 14: Output Port Configuration Register (address 53h)
Bit 7 6 5 4 3 2 1 0
Name Reserved Reserved Reserved ODEN4 ODEN3 ODEN2 ODEN1 ODENO
Default 0 0 0 0 0 0 0 0

xii.  Interrupt Edge Registers (54h, 55h, 56h, 57h, 58h, 59h, 5Ah, 5Bh, 5Ch)

The interrupt edge registers determine what action on an input pin will cause an interrupt along with the Interrupt Mask registers.
If the Interrupt is enabled (set ‘0" in the Mask register) and the action at the corresponding pin matches the required activity, the

INT output will become active. The default value for each pin is 00b or level triggered, meaning a level change on the pin will

cause an interrupt event. A level triggered action means a change in logic state (HIGH -to-LOW or LOW-to -HIGH), since the last
read of the Input port (00h, 01, 02h, 03h , 04h) which can be latched with a corresponding ‘1’ set in the Input Latch register (3Ah,
3Ah, 3Ch, 3Dh, 3Eh). If the Interrupt edge register entry is set to 11b, any edge, positive- or negative-going, causes an interrupt
event. If an entry is 01b, only a positive-going edge will cause an interrupt event, while a 10b will require a negative-going edge to
cause an interrupt event. These edge interrupt events are latched, regardless of the status of the Input Latch register (3Ah, 3Ah,
3Ch, 3Dh, 3Eh h). These edged interrupts can be cleared in a number of ways: Reading input port registers (00h, 01, 02h, 03h ,
04h); setting the Interrupt Mask register (49h, 4Ah, 4Bh, 4Ch, 4Dh) to 1 (masked); setting the Interrupt Clear register (5Eh, 5Fh,
60h, 61h, 62h) to 1 (this is a write-only register); resetting the Interrupt Edge register (54h to 5Ch) back to 0.

Table 15: Interrupt Edge Port Register

Port OA (address 54h)

Bit 7 E 5 | 4 3 | 2 1 E
Name | IE0.3 IE0.2 IE0.1 IE0.0

Default | 0 E 0 E 0 E 0 E
Port 0B (address 55h)

Bit 7 E 5 | 4 3 | 2 1 E
Name | IE0.7 IE0.6 IE0.5 IE0.4

Default | 0 E 0 | 0 0 E 0 E
Port 1A (address 56h)

Bit 7 E 5 | 4 3 | 2 1 E
Name | IEL3 IEL.2 IEL.1 IEL.0

Default | 0 E 0 E 0 E 0 E
Port 1B (address 57h)

Bit 7 | 6 5 |4 3 | 2 1 IE
Name | IEL7 IEL6 IELS IEL4

Default | 0 IE 0 £ 0 E 0 E
Port 2A (address 58h)

Bit 7 | 6 5 |4 3 | 2 1 IE
Name | IE2.3 IE2.2 IE2.1 IE2.0

Default | 0 IE 0 £ 0 E 0 E
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Port 2B (address 59h)

Bit 7 B 5 | 4 3 | 2 1 E
Name | IE2.7 IE2.6 IE2.5 IE2.4

Default | 0 E 0 E 0 | 0 0 E
Port 3A (address 5Ah)

Bit 7 B 5 | 4 3 | 2 1 E
Name | IE3.3 IE3.2 IE3.1 IE3.0

Default | 0 E 0 I 0 E 0 E

Port 3B (address 5Bh)

Bit 7 E 5 | 4 3 | 2 1 E
Name | IE3.7 IE3.6 IE3.5 IE3.4

Default | 0 E 0 | 0 0 E 0 E
Port 4A (address 5Ch)

Bit 7 E 5 | 4 3 | 2 1 E
Name | x X IE4.1 IE4.0

Default | 0 E 0 | 0 0 E 0 E

Table 16 Interrupt Edge Bits (IEX.X)

Bit 1 Bit 0 Description

0 0 level-triggered interrupt

0 1 positive-going (rising) edge triggered interrupt

1 0 negative-going (falling) edge triggered interrupt

1 1 any edge (positive or negative-going) triggered interrupt

xiii.  Interrupt Clear Registers (5Eh, 5Fh, 60h, 61h, 62h)

The write-only interrupt clear registers clear individual interrupt sources (status bit). Setting an individual bit or any combination
of bits to logic 1 will reset the corresponding interrupt source, so if that source was the only event causing an interrupt, the INT
will be cleared. After writing a logic 1 the bit returns to logic 0.

Table 17: Interrupt Clear Port Register Bit Description

Port 0 (address 5Eh)

Bit 7 6 5 4 3 2 1 0
Name 1C0.7 1C0.6 1C0.5 1C0.4 1C0.3 1C0.2 1C0.1 1C0.0
Default | O 0 0 0 0 0 0 0
Port 1 (address 5Fh)

Bit 7 6 5 4 3 2 1 0
Name ICL.7 IC1.6 IC1.5 IC14 IC1.3 IC1.2 IC1.1 IC1.0
Default | O 0 0 0 0 0 0 0
Port 2 (address 60h)

Bit 7 6 5 4 3 2 1 0
Name 1C2.7 IC2.6 IC2.5 IC2.4 IC2.3 IC2.2 IC2.1 IC2.0
Default | O 0 0 0 0 0 0 0
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Port 3 (address 61h)

Bit 7 6 5 4 3 2 1 0
Name IC3.7 IC3.6 IC3.5 IC3.4 IC3.3 IC3.2 IC3.1 IC3.0
Default | O 0 0 0 0 0 0 0

Port 4 (address 62h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X IC4.1 IC4.0
Default | X X X X X X 0 0

xiv.  Input Status Registers (63h, 64h, 65h, 66h, 67h)

The read-only input status registers function exactly like Input Port 0, 1, 2, 3 and 4 (00h, 01h, 02h, 03h, 04h) without resetting the
interrupt logic. This allows inspection of the actual state of the input pins without upsetting internal logic. If the pin is configured
as an input, the port read is unaffected by input latch logic or other features, the state of the register is simply a reflection of the
current state of the input pins. If a pin is configured as an output by the Configuration register (OFh, 10h, 11h, 12h, 13h), and is
also configured as open-drain (register 53h and 68h, 69h, 6Ah, 6Bh, 6Ch), the read for that pin will always return 0, otherwise that
state of that pin is returned.

Table 18: Input Status Port Register Bit Description

Port 0 (address 63h)

Bit 7 6 5 4 3 2 1 0
Name 110.7 110.6 110.5 110.4 110.3 110.2 110.1 110.0
Default | X X X X X X X X
Port 1 (address 64h)

Bit 7 6 5 4 3 2 1 0
Name 1.7 111.6 111.5 111.4 1.3 1.2 1.1 111.0
Default | X X X X X X X X
Port 2 (address 65h)

Bit 7 6 5 4 3 2 1 0
Name 2.7 112.6 112.5 112.4 12.3 112.2 2.1 112.0
Default | X X X X X X X X
Port 3 (address 66h)

Bit 7 6 5 4 3 2 1 0
Name 113.7 113.6 1135 1134 113.3 113.2 113.1 113.0
Default X X X X X X X X
Port 4 (address 67h)

Bit 7 6 5 4 3 2 1 0
Name X X X X X X 114.1 114.0
Default | X X X X X X X X
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xv. Individual Pin Output Configuration Registers (68h, 69h 6Ah, 6Bh, 6Ch)

The individual pin output configuration registers modify output configuration (push-pull or open-drain) set by the Output Port
Configuration register (53h).

If the ODENX bit is set at logic 0 (push-pull), any bit set to logic 1 in the IOCRx register will reverse the output state of that pin
only to open-drain. When ODENX bit is set at logic 1 (open-drain), a logic 1 in IOCRx will set that pin to push-pull.

The recommended command sequence to program the output pin is to program ODENx (53h), the IOCRx, and finally the
Configuration register (OFh, 10h, 11h, 12h, 13h) to set the pins as outputs.

Table 19: Individual Pin Output Configuration Register Bit Description

Port 0 (address 68h)

Bit 7 6 5 4 3 2 1 0

Name IOCRO0.7 IOCR0.6 I0OCR0.5 I0CR0.4 IOCR0.3 IOCR0.2 I0CRO0.1 IOCR0.0
Default | O 0 0 0 0 0 0 0

Port 1 (address 69h)

Bit 7 6 5 4 3 2 1 0

Name IOCR1.7 IOCR1.6 IOCR1.5 IOCR1.4 IOCR1.3 IOCR1.2 IOCR1.1 IOCR1.0
Default | O 0 0 0 0 0 0 0

Port 2 (address 6Ah)

Bit 7 6 5 4 3 2 1 0

Name IOCR2.7 IOCR2.6 IOCR2.5 IOCR2.4 IOCR2.3 IOCR2.2 I0OCR2.1 IOCR2.0
Default | O 0 0 0 0 0 0 0

Port 3 (address 6Bh)

Bit 7 6 5 4 3 2 1 0

Name IOCR3.7 | IOCR3.6 |IOCR35 |IOCR34 |IOCR33 |IOCR32 |IOCR3.1 | IOCR3.0
Default | O 0 0 0 0 0 0 0

Port 4 (address 6Ch)

Bit 7 6 5 4 3 2 1 0

Name X X X X X X IOCR 4.1 IOCR 4.0
Default X X X X X X 0 0

xvi.  Switch Debounce Enable Registers (6Dh, 6Eh)

The switch debounce enable registers enable the switch debounce function for Port 0 and Port 1 pins. If a pin on Port 0 or Port 1 is
designated as an input, a logic 1 in the Switch debounce enable register will connect debounce logic to that pin. If a pin is assigned
as an output (via Configuration Port 0 or Port 1 register) the debounce logic is not connected to that pin and it will function as a
normal output. The switch debounce logic requires an oscillator time base input and if this function is used, P2_0 is designated as
the oscillator input. If P2_0 is not configured as input, then switch debounce logic is not connected to any pin. See “L. Switch
debounce circuitry” for additional information about Switch debounce logic functionality.

Table 20: Switch Debounce Enable Port O Register (address 6Dh) Bit Description

Bit 7 6 5 4 3 2 1 0
Name SDO.7 SDO0.6 SD0.5 SD0.4 SDO0.3 SDO0.2 SDO0.1 SD0.0
Default 0 0 0 0 0 0 0 0
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Table 21: Switch Debounce Enable Port 1 Register (address 6Eh) Bit Description
Bit 7 6 5 4 3 2 1 0
Name SD1.7 SD1.6 SD1.5 SD1.4 SD1.3 SD1.2 SD1.1 SD1.0
Default 0 0 0 0 0 0 0 0

xvii.  Switch Debounce Count Registers (6Fh)

The switch debounce count register is used to count the debounce time that the switch debounce logic uses to determine if a switch
connected to one of the Port 0 or Port 1 pins finally stays open (logic 1) or closed (logic 0). This number, together with the
oscillator frequency supplied to P2_0, determines the debounce time (for example, the debounce time will be 10 us if this register is
set to 0Ah and external oscillator frequency is 1 MHz). See “L. Switch debounce circuitry” for further information.

Table 22: Switch Debounce Count Register (address 6Fh) Bit Description

Bit 7 6 5 4 3 2 1 0
Name SDC1.7 SDCL1.6 SDC1.5 SDC1.4 SDCL1.3 SDC1.2 SDC1.1 SDC1.0
Default 0 0 0 0 0 0 0 0
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H.1/O 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
/O is configured as an output, there are low impedance paths between the I/O pin and either Vpp) 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.
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Figure 11: Block Diagram

I. Power-on Reset
When power is applied to Vppp), an internal power-on reset holds the PI4IOE5V6534Q in a reset condition until Vppep) has
reached Vpor . At that point, the reset condition is released and the PI4IOE5V6534Q registers will initialize to their default states.

J. Reset Input (RESET)

The RESET input can be asserted to initialize the system while keeping Vpp (p) at its operating level. A reset can be accomplished by
holding the RESET pin low for a minimum of tw st). The PI4IOE5V6534Q 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

Vopazc_bus) » if N0 active connection is used.

K. Interrupt Output (INT)

The INT pin is a LOW-asserted open-drain output and requires an external pull-up resistor to Vpp ) 0r Vopc_bus depending on
the application. The PI4IOE5V6534Q signals an interrupt to the processor when any current input port state differs from its
corresponding input port register state, the interrupt output pin is asserted (logic 0) to indicate the system master (MCU) that one
of input port states has changed.

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
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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. Interrupts that occur during the ACK or NACK clock pulse can be lost (or be very short) due to the
resetting of the interrupt during this pulse. Any change of the inputs after resetting is detected and is transmitted as INT.

L. Switch Debounce Circuitry

Mechanical switches do not make clean make-or-break connections and the contacts can ‘bounce’ for a significant period of time
before settling into a steady-state condition. This can confuse fast processors and make the physical interface difficult to design
and the software interface difficult to make reliable.

The PI4IOE5V6534Q implements hardware to ease the hardware interface by debouncing switch closures with dedicated circuitry.
P0O_0 to P0_7, P1_0 to P1_7 can connect to this debounce hardware on a pin-by-pin basis. These switch debouncers remove
bounce when a switch opens or closes by requiring that sequentially clocked inputs remain in the same state for a number of
sampling periods. The output does not change until the input is stable for a programmable duration. The block diagram (Figure 12)
shows the functional blocks consisting of an external oscillator, counter, edge detector, and D flip-flop. When the switch input
state changes, the edge detector will reset the counter. When the switch input state is stable for the full qualification period, the
counter clocks the flip-flop, updating the output.

To use the debounce circuitry, set the port pins (P0_0 to P0_7, and P1_0 to P1_7) with switches attached in the Switch Debounce
Enable 0 and 1 registers (6Dh, 6Eh). Connect an external oscillator signal on P2_0, which serves as a time base to the debounce
timer. Finally, set a delay time in the Switch Debounce Count register (6Fh). The combination of time base of the external
oscillator and the debounce count sets the qualification debounce period or tDP. Note that all debounce counters will use the

same time base and count, but they all function independently.

PO_O~P1_7 [ | Edge Detect [ Switeh
Counter .
Filtered PO_0~P1_7
(€Fh) D Q Internal
External R Q Clk
P20 oscillator Counter

Figure 12. Debouncer Block Diagram

| top

PO_O~P1_7

Filtered
PO_O~P1_7
(internal)

tpp = [PERIOD of EXT CLOCK] * [Debounce counter(66h)] = 1us * 10 = 10us
(if external clock = 1MHz, debounce count register (6Fh) = 0Ah)

Figure 13. Switch Debounce Timing
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Part Marking

|y HIOE5VES
i1 34Q2zLWE
YYWWXX

@]

YY: Year

WW: Workweek

1st X: Assembly Code

2nd X: Fab Code

Date Code per MA-1251

Bar above fab code means Cu wire
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Packaging Mechanical
46-TQFN (ZLW)

K D2 s
/—co.asx45
PINT
SR | - f | b
1 Uitvouty
| i a s i 1
q -
[l 11 p— = ) 1 é
| : 51|
q = = +DETAIL A
1 q -] 1 d
g -] (o=
et @ +4 E—t—g- o
( - = ! g
| - 5 | d
q -] (=
1 q s | 1 (o=
| q =] | -
i »f= T T
! Annnomoonn
I | ) I 18
Al
D A3 L1(8X) L(38X)
A
TOP_VIEW =y BOTTOM_VIEW
Gl
3R 435
82 2.90
SYMBOLS | MIN. | NOM.| MAX Sis
. . . G o
A 0.70 [ 0.75 | 0.80 ::U I:I [I |:| I:l [I U 5
A1 [0.00]0.02 | 0.05 DETAIL A = | —
A3 0.203 REF. 8 = ' =
b |015[0.20[0.25 o o= | =
— 1 | e |
D 4.40 | 4.50 | 4.60 m S ;,____+fs___,:_gs,’
E 6.40 | 6.50 | 6.60 S = =R
|
e 0.40 BSC F = | —
L 0.35 | 0.40 | 0.45 = —
2 = | =i
:;1 g'gg 0.58'] 0.45 0.100 REF. 0.05 REF. sl = | =
D2 |3.05[3.10 [3.15 JERMINAL_CROSS SECTION. UDDD[!L]DUUH )
E2 [505]5.10 |5.15 RECOMMENDED LAND PATTERN
NOTE : . DATE: 10/26/20
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES. , £
2. COPLANARITY APPLIES TO THE EXPOSED THERMAL PAD AS WELL AS THE TERMINALS. A LR AL S O el il o]
3. REFER JEDEC M0-220 DESCRIPTION: 46-Contact, TQFN (W-QFN4565-46) (SWP)
4, RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY. PACKAGE CODE: ZLW (ZLW46)
5. THERMAL PAD SOLDERING AREA (MESH STENCIL DESIGN IS RECOMMENDED).
6. SWP STANDS FOR SIDEWALL PLATING. DOCUMENT CONTROL #: PD-2250 REVISION: A

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
PI410E5V6534Q2ZL WEX ZLW 46-Contact, W-QFN4565-46 (TQFN) (SWP)
Notes:

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

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

Thermal characteristics can be found on the company web site at www.diodes.com/design/support/packaging/

Q = Automotive Compliant

2 = AEC-Q 100 Grade Level

E = Pb-free and Green

X suffix = Tape/Reel

N o o s
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IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (“DIODES”) 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 the 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.

Copyright © 2021 Diodes Incorporated

www.diodes.com
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