() PERICOM

P1410E5V9557

Features

=> Operation power supply voltage from 2.3V to 5.5V

= 8-bit 1°C-bus GPIO with interrupt and reset
=> 5V tolerant I/Os

=> Polarity inversion register

=> Active LOW Reset Pin

=>» Low current consumption

=> OHz to 400KHz clock frequency

=> Noise filter on SCL/SDA inputs

=> Power-on reset

=>» ESD protection (4KV HBM and 1KV CDM)

=> Offered in three different packages:SOIC-16,
TSSOP-16 and TQFN 4x4-16

Pin Configuration

8-bit 1°C-bus and SMBus 1/0 port with reset

Description

The PI4IOE5V9557 provide 8 bits of General Purpose
parallel Input/Output (GPIO) expansion for I°C-
bus/SMBus applications. It includes the features such as
higher driving capability, 5V tolerance, lower power
supply, individual 1/O configuration, and smaller
packaging. It provides a simple solution when additional
I/0 is needed for ACPI power switches, sensors, push
buttons, LEDs, fans, etc.

The PI410E5V9557 consists of an 8-bit register to
configure the 1/Os as either inputs or outputs, and an 8-
bit polarity register to change the polarity of the input
port register. The data for each input or output is kept in
the corresponding Input port or Output port register. All
registers can be read by the system master.

The power-on reset sets the registers to their default
values and initializes the device state machine. The
RESET pin causes the same reset/default 1/0 input
configuration to occur without de-powering the device,
holding the registers and 1°C-bus state machine in their
default state until the RESET input is once again HIGH.

Three hardware pins (A0, Al, A2) vary the fixed
I°C-bus address and allow up to eight devices to share
the same 1°C-bus/SMBLUs.
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P1410E5V9557

’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Pin Description

Table 1; Pin Description

016 TSSObeEn TQFN16 Name Type Description
1 15 SCL I Serial clock line
2 16 SCA I Serial data line
3 1 A0 | Address input 0
4 2 Al | Address input 1
5 3 A2 | Address input 2
6 4 100 1/0 input/output 0 (open-drain)
7 5 101 1/0 input/output 1
8 6 GND G Supply ground
9 7 102 1/0 input/output 2
10 8 103 110 input/output 3
11 9 104 110 input/output 4
12 10 105 G input/output 5
13 11 106 110 input/output 6
14 12 107 110 input/output 7
15 13 RESET | Active LOW reset input
16 14 VCC P Supply voltage

* | = Input; O = Output; P = Power; G = Ground
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() PERICOM

P1410OE5V9557
8-bit 1°C-bus and SMBus 1/0 port with reset

Maximum Ratings

Power supply. 05V 1t0+6.0V Note:
Voltage onan /O pin GND-0.5Vto +6.0V
Input current #20mA
Output currenton an 1/O pin 250mA
Supply current +60mA
Ground supply current. 200mA
Total power dissipation 400mw
Operation temperature -40~85C
Storage temperature -65~150C
Maximum Junction temperature T j(max) 125°C

Static characteristics

VCC =23V 1t055V; GND =0V; Tamb=-40 <T to +85 <C; unless otherwise specified.

Table 2: Static characteristics

sections of this specification
Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the
device. This is a stress rating only and functional
operation of the device at these or any other
conditions above those indicated in the operational
is not implied.

Symbol Parameter Conditions Min. Typ. Max. Unit
Power supply
VCC Supply voltage 2.3 - 55 \Y
lec Supply current 222@280?::; VCC=5.5V; no load; - 19 25 pA
Iy Standby current z\tﬁlnglgNngdf?C\lecoc EHBZ-?I\//(? ioi 'I%ﬁs i s - -
S0 oz | 1 |
Alg, Additional standby current \S/ﬁirfg{/ﬂggf;\ﬁ&;af’ Vievery LED IO at - 0.8 1 mA
Vror Power-on reset voltage[1] - 1.16 141 V
Input SCL, input/output SDA
Vi Low level input voltage -0.5 - +0.3vCC \Y
Vh High level input voltage 0.7vCC - 55 V
lou Low level output current Vo =04V, VCC=23V 3 - - mA
I Leakage current V,=VCC or GND -1 - 1 LA
G Input capacitance V, =GND - 6 10 pF
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P1410E5V9557

’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Symbol Parameter Conditions Min. Typ. Max. Unit
1/0s
VIL Low level input voltage -0.5 - +0.81 \Y
VIH High level input voltage +1.8 - 55 \Y
lov Low level output current VCC =2.3V; Vo = 0.5 VA2 8 10 - mA
Except pin 100; Vop=2.4VF 4 - - mA
lon High level output current pin 100; Vo,=4.6VE! - - 1 uA
pin 100; Vo,=3.3VH - - 1 uA
I, | Lowlevelinputleakage  \ceos sv; vi=GND 1 . 1 bA
Ci Input capacitance - 3.7 10 pF
Co Output capacitance - 3.7 10 pF
Select inputs A0,A1,A2 and RESET
VL Low level input voltage -0.5 - +0.81 Vv
V4 High level input voltage +1.8 - 55 V
I Input leakage current -1 1 LA

Note:

[1]: VCC must be lowered to 0.2 V for at least 20us in order to reset part.

[2]: The total mount sunk by all 1/Os must be limited to 200mA and 25 mA per bit.
[3]: The total current sourced by all 1/0s must be limited to85mA and 20mA to bit
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. P1410OE5V9557
’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Dynamic Characteristics
Table 3: Dynamic characteristics

Sr;]tggg?zrg Fast mode 1°C Unit
Symbol Parameter Test Conditions
Min | Max Min Max
fscL SCL clock frequency 0 100 0 400 kHz
¢ bus free time between a STOP and 47 i 13 i s
BUF START condition : : H
thp:sTA hold time (repeated) START condition 4.0 - 0.6 - us
set-up time for a repeated START
tsusta | condition a7 i 0.6 i us
tsu:sto set-up time for STOP condition 4.0 - 0.6 - us
typ.ack | data valid acknowledge time - 3.45 - 0.9 us
tuooar | data hold time 0 - 0 - ns
tvp:DAT data valid time - 3.45 - 0.9 us
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
t; fall time of both SDA and SCL signals - 300 - 300 ns
t rise time of both SDA and SCL signals - 1000 - 300 ns
pulse width of spikes that must be i i
tsp suppressed by the input filter 50 50 ns
Port timing

Pin 100 - 250 - 250 ns
tv) Data output valid time!

Pin 101 to 107 - 200 - 200 ns
tsuo) Data input set-up time 0 - 0 - ns
tho) Data input hold time 200 - 200 - ns

Reset timing
twrst) Reset pulse width 25 - 25 - ns
trec(rst) Reset recovery time 0 - 0 - ns
trst Reset time 1 - 1 - us
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P1410E5V9557

’DPE/QICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Note:

[1]: tvp:ack = time for acknowledgement signal from SCL LOW to SDA (out) LOW.
[2]: tvp.pat = minimum time for SDA data out to be valid following SCL LOW.

[3]: tygmeasured from 0.7VCC on SCL to 50% I/O output.

P1410E5V9557Block Diagram

Figure3: Block diagram
PI410OE5V 9557
AD
Al Input/
A2 Output  [* > :gf
SCL * |r|p|_|t * E Ei :' Ports 102
SDA Filter * _ 103
Write Eulse . . 104
12C Bus/SMBus ) . 105
_
EI— Control Read pulse * » 106
" w107
VCC Power-on
RESET: *| Resef
ene —H]
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P1410E5V9557

8-bit 1°C-bus and SMBus 1/0 port with reset

Figure 4: Simplified schematic of 100
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Figure 5: Simplified schematic of 101 to 107
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. P1410OE5V9557
’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Details Description

a. Device address

Following a START condition the bus master must output the address of the slave it is accessing. The address of the
P1410E5V9557 is shown in. To conserve power, no internal pull-up resistors are incorporated on the hardware selectable address
pins and they must be pulled HIGH or LOW.

Table 4: Device address
b7(MSB) | b6 b5 b4 b3 b2 b1l b0

Address Byte 0 0 1 1 A2 Al AQ R/W

Note: Read “1”, Write “0”
b. Control register

Following the successful acknowledgement of the slave address, the bus master will send a byte to the PI4IOE5V9557, which
will be stored in the control register. This register can be written and read via the 1°C-bus.

Table 5: Control register
b7(MSB) | b6 b5 b4 b3 b2 bl b0

Address Byte 0 0 0 0 0 0 D1 DO

Table 6: DO and D1 definition

D1 DO | Name Access Description

0 0 Register 0 Read-only Input port register

0 1 Register 1 Read/write Output port register

1 0 Register 2 Read/write Polarity inversion register
1 1 Register 3 Read/write Configuration register

c. Register description

I. Register 0: Input port register

This register is a read-only port. It reflects the incoming logic levels of the pins, regardless of whether the pin is defined as an
input or an output by the Configuration register. Writes to this register have no effect.

Table 7: Input port register

Bit 7 6 5 4 3 2 1 0
Symbol 17 16 15 14 13 12 11 10
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. P1410OE5V9557
’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Ii.Register 1: Output port register

This register reflects the outgoing logic levels of the pins defined as outputs by the Configuration register. Bit values in this
register have no effect on pins defined as inputs. In turn, reads from this register reflect the value that is in the flip-flop controlling
the output selection, not the actual pin value.

Table 8: Output port register

Bit 7 6 5 4 3 2 1 0
Symbol 07 06 05 04 03 02 01 00
Default 0 0 0 0 0 0 0 0

iii. Register 2: Polarity inversion register

This register enables polarity inversion of pins defined as inputs by the Configuration register. If a bit in this register is set
(written with logic 1), the corresponding port pin’s polarity is inverted. If a bit in this register is cleared (written with logic 0), the
corresponding port pin’s original polarity is retained.

Table 9: Polarity inversion register

Bit 7 6 5 4 3 2 1 0
Symbol N7 N6 N5 N4 N3 N2 N1 NO
Default 1 1 1 1 0 0 0 0

IV. Register 3: Configuration register

This register configures the directions of the 1/0 pins. If a bit in this register is set, the corresponding port pin is enabled as an
input with high-impedance output driver. If a bit in this register is cleared, the corresponding port pin is enabled as an output.

Table 10: Configuration register

Bit 7 6 5 4 3 2 1 0
Symbol C7 C6 C5 C4 c3 C2 C1 Co
Default 1 1 1 1 1 1 1 1

d. Power-on reset

When power is applied to VCC, an internal Power-On Reset (POR) holds the PI4IOE5V9557 in a reset condition until VCC
has reached VPOR. At that point, the reset condition is released and the PI4IOE5V9557 registers and 1°C-bus/SMBus state
machine will initialize to their default states. Thereafter, VCC must be lowered below 0.2 V to reset the device.

€. RESET Input

A reset can be accomplished by holding the RESET pin LOW for a minimum of tw(rst). ThePI14IOE5V9557 registers and
SMBus/I?C-bus state machine will be held in their default state until the RESET input is once again HIGH. This input requires a
pull-up resistor to VCC if no active connection is used.
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’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

i. Bus transactions

Data is transmitted to the PI4IOE5V9557 registers using Write Byte transfers. Data is read from the PI4IOE5V9557 registers
using Read and Receive Byte transfers.

Figure 6: Write to output registers
slave address command byte data to port
[ A | r : 1 A 1
| | | | | |
S|0)1011|1|AALADJOJAlOJO|O|O|OJOJO1]A IID:"-':T:"-'%}IIAP
START condition R/W acknowledge acknowledge acknowledge 5TOP
from slave from slave from slave condition

Figure 7: Write to 1/0 configuration or polarity inversion registers

Qdid L regisier
slave address command byte 1
| 1

5

O|0[1]|1,2|AYACO|A|O|O|O|O|O]JOf1]|0]A DATA AP

!

M1 ! '

START condition R/W acknowledge acknowledge acknowledge STOP
from slave from slave fromslave condition
Figure 8: Read from register
slave address
1 . 1
slolol1]1az|ar|a0l 0| A : :corinm;:and:brt:e : A |cont...

| I !

START condition RIW acknowledge acknowledge
from slave from slave
data to register data to register
slave address 1 i
| 1 | 1
| A \ M5B LSB MSE LSE
I 1 1 1 1 I 1 I ) I I 1
cont)slolol 1 dlazlayaol 1A DATA first byte A wee DATA last byte nNa| P
1 1 1 1 1 1 1 1 1 1 1 1 1 1
START condition RIW acknowledge acknowledge noacknowledge STOP
from slave from master frommaster condition
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. P1410OE5V9557
’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Figure 9: Read input port register

ISlEI‘u'E- address Data from port Data from port
1 1

S510)10] 1)1 [AzjATjAD1]A ?|5|5|4|3|2|1|U A ?|6|5|4|3|1|1|U A | cont....

! M1 I !

START condition r/W acknowledge acknowledge acknowledge
from slave from mater frommater
Data from port Data from port
1 1

- I I 1 I I 1 I T - I I 1 I I 1 I T
Loont)7 o6 5 4 03 2 1 0|AlT 6 5 4 3 2 1 0NAlP
L 11 1111 L 11 1111
acknowledge noacknowledge STOP
from mater from mater condition

Note: This figure assumes the command byte has previously been programmed with 00h.

Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the last acknowledge
phase is valid (outout mode). Input data is lost.

Application design-in information

Figure 10: Typical application
5V
10KQ Hjllumé]mm
2K0
VCC VCC 10KQ
SCL j=—* S5CL 100
SDA}« SDA
101
RESET RESET I
SUB System 1
GND 102 | INT
5UB System 2
103 e Alarm
104
—1 A0 105 SUB System 3
Al 106 Enable
A2 107
GND
/77 oKe SUB System 4
» RESET
Device address configured as 0011100x for this example.
100, 104, 105 configured as outputs.
101, 102, 103 configured as inputs.
106, 1007 are not used.
2015-07-0028 PT0552-2 8/18/15
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. P1410OE5V9557
’DPE/QICDM 8-bit 1°C-bus and SMBus 1/0 port with reset
Minimizing ICC when the I/Os are used to control LEDS

When the 1/Os are used to control LEDs, they are normally connected to VCC through a resistor as shown in Figure 11. Since
the LED acts as a diode, when the LED is off the 1/0 V, is about 1.2 V less than VCC. The supply current, ICC, increases as V,
becomes lower than VCC.

Designs need minimize current consumption, such as battery power applications, should consider maintaining the 1/0 pins
greater than or equal to VCC when the LED is off. Figure 11 shows a high value resistor in parallel with the LED. Figure 12shows
VCC less than the LED supply voltage by at least 1.2 V. Both of these methods maintain the 1/0 V| at or above VCC and prevent
additional supply current consumption when the LED is off.

Figure 11: High value resistor in parallel with the LED Figure 12: Device supplied by a lower voltage
9 ol 3.3V 5V
VCC
100K0 VCC
LEDnN LEDn
2015-07-0028 PT0552-2 8/18/15
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. P1410OE5V9557
'DPE,QICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

Mechanical Information

SOIC-16(W)
" . SYMBOLS|  MIN. NOM. MAX.
[ A — — 1.75
HHHHHHHH v o0 | = oz
o a2 | 125 - -
o w X b 0.31 — 0.51
0 ‘\\ c 0.10 - 0.25
— = , D [ 980 | 990 | 100
H o hj m HHOt ] f L/ E 580 | 600 | 6.20
! ‘ ‘ ‘ ‘ 8 | . E1 3.80 3.90 4.00
|.e_| [l b e 1.27 BSC
L 0.40 - 1.27
h 0.25 - 0.50
D B 0 - 8
Ao.0[C 9 «
Sﬂt—l—um PLANErfED:DDDAILDAEM‘
x
eo
4
L
FH f;mfcom DATE: 06/15/12
NOTES: Enabling Scriol Connectivity
1. ALL -DIHENSIUNS IN MILLIMETERS. ANGLES IN DEGREES. DESCRIPTION: 16-Pin, 150mil Wide SOIC
2. JEDEC OUTUNE : MS-012 AC
3. DIMENSIONS DOES NOT INCLUDE MOLD FLASH, PACKAGE CODE: W
PROTRUSIONS OR GATE BURRS. DOCUMENT CONTROL #: PD-1004 REVISION: F
2015-07-0028 PT0552-2 8/18/15
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P1410OE5V9557
8-bit 1°C-bus and SMBus 1/0 port with reset

TSSOP-16(L)

Notes:

s

G —

SEATING DLANT

1. Refer JEDEC MO-153F/AB

2. Controlling dimensions in millimeters
3. Package outline exclusive of meld flash and metal burr

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

1] SYMBOLS MIN. NOM. MAX.
P
[ 1 A - - 20
Y 1S A1 0.05 _ RE
F_/ 1 A2 0.80 - 05
b Q.18 - 0.30
c 0.09 - 0.20
D 4.890 5.00 5.10
E1 4.30 4.40 4.50
E 6.40 BSC
A 0.65 BSC
\kﬂw L1 1.00 REF
1] L 0.45 0.60 0.75
_._|.|__C 0.20 - -
a o - a8
5
\ 1
y Q
- o~
R A
V] e caucE PLanE
- \
DETA ' ] SEATING PLANE
L
L1
* DATE: 05/03/12
(1 PERICOM

Encbling Seriol Connectivity

DESCRIPTION: 16-Pin, 173mil Wide TSSOP

PACKAGE CODE: L

DQCUMENT CONTROL #: PD-1310

REVISION: F
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. P1410OE5V9557
’DPEIQICDM 8-bit 1°C-bus and SMBus 1/0 port with reset

TQFN 4x4-16(ZY)

b D1
| M3 | N
| |
7 | ISHU RV
e’ ‘ a2 ! -l
| |
| N =N =
—_—— L - -_——t - ——
‘ L) ‘ [
‘ M3 i 4
| nlilfaln
| M | MN& FKG.DIMENSICNSMM)
L—I’E p SYMBEGL | Min W
TOPVIEW BOTTOMVIEW N NS
A 0.20REF
D 3.92 4.08
I E 3.92 4.08
IR ESUSNISE N N
SIDEVIEW . s
L 0.47 B3
PERICOM
Note: Trabling ‘Conmectheity DATE:OT0213
1.RefJEDECMO-ZEEE DESCRIPTION: &-Pin, TGFN,4x4
PACKAGECODE:ZY (ZY1E)
DOCUMENTCONTROL:PD-2161 REVISION:—
Ordering Information
Part No. Package Code Package
P1410E5V9557WE w 16-Pin,150 mil Wide SOIC
P1410E5V9557WEX W 16-Pin,150 mil Wide SOIC,Tape & Reel
PI1410OE5V9557LE L Lead free and Green 16-pin TSSOP16(173mil wide)
P1410OE5V9557LEX L Lead free and Green 16-pin TSSOP16(173mil wide)
Tape &Reel
PI410E5V9557ZYEX zY Lead free and Green 16-pin TQFN4.0x4.0, Tape & Reel

Note:
e E =Pb-free and Green
o Adding X Suffix= Tape/Reel

Pericom Semiconductor Corporation * 1-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its products or specifications at any time, without notice, in order to improve design or performance and to supply
the best possible product. Pericom does not assume any responsibility for use of any circuitry described other than the circuitry embodied in Pericom product. The
company makes no representations that circuitry described herein is free from patent infringement or other rights, of Pericom.
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