() PERICOM

P1410E5V9554 PI410E5VI9554A

8-bit 1°C-bus and SMBus 1/O port with interrupt

Features

=> Operation power supply voltage from 2.3V to 5.5 V
= 8-bit I°C-bus GPIO with interrupt and reset

=> 5V tolerant I/Os

=> Polarity inversion register

= Active LOW interrupt output

=> 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 four different packages: SOIC-16,
TSSOP-16 and TQFN 3x3-16, TQFN 4x4-16

Pin Configuration

Description

The PI410E5V9554 and PI41OE5V9554A provide 8
bits of General Purpose parallel Input/Output (GPIO)
expansion for 1°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 1/0 is needed for ACPI
power switches, sensors, push buttons, LEDs, fans, etc.

The PI410E5V9554/P14I0E5V9554A consist of an
8-bit register to configure the 1/0Os as either inputs or
outputs, and an 8-bit polarity register to change the
polarity of the input port register data. 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 PI410E5V9554/PI410E5V9554A  open-drain
interrupt output is activated and indicate to the system
when any input state has changed. The power-on reset
sets the registers to their default values and initializes the
device state machine.

Three hardware pins (A0, Al, A2) vary the fixed
I°C-bus address and allow up to eight devices to share
the same I1°C-bus/SMBus. The PI4IOE5V9554A is
identical to the PI410OE5V9554 except that the fixed I°C-
bus address is different allowing up to sixteen of these
devices (eight of each) on the same 1°C-bus/SMBus
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Figure 1: SOIC-16,TSSOP-16 ( Top View)
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Figure 2: TQFN 3x3/4x4-16 ( Top View)
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() PERICOM

PI1410E5V9554 PI410E5V9554A
8-bit 1°C-bus and SMBus 1/O port with interrupt

Pin Description

Table 1: Pin Description

_?é)slcc):éie = TQFN16 Name Type Description

1 15 A0 I Address input 0

2 16 Al I Address input 1

3 1 A2 I Address input 2

4 2 100 1/0 input/output 0

5 3 101 110 input/output 1

6 4 102 110 input/output 2

7 5 103 110 input/output 3

8 6 GND G Supply ground

9 7 104 110 input/output 4

10 8 105 110 input/output 5

11 9 106 110 input/output 6

12 10 107 1/0 input/output 7

13 11 m @] Interrupt output (open drain)
14 12 SCL I Serial clock line

15 13 SDA I Serial data line

16 14 VCC P Supply voltage

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

PI1410E5V9554 PI410E5V9554A
8-bit 1°C-bus and SMBus 1/O port with interrupt

Maximum Ratings

Static characteristics

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

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

VCC=23V1t055V;GND =0V, Tamb=-40 T to +85 <TC; unless otherwise specified.

Table 2: Static characteristics

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
Ve Supply voltage 2.3 - 55 V
lec Supply current OfggrLa:tiggomkoHds; VEC=55V;no load; - 104 175 pA
ls Standby current S\t;i'ngthnS);df?C\L/:COC EH5Z5 I\//é r;oi L%ﬁjs - > ™ -
e ?)lcrg?ig'cyzcg l:HSz';Sll\g iy r:;i?é - 0.25 ! HA
Veor Power-on reset voltage - 1.16 141 Vv
Input SCL, input/output SDA
Vi Low level input voltage -0.5 - +0.3VCC
Vi High level input voltage 0.7vCC - 55 V
lou Low level output current Vo =04V;VCC=2.3V 3 6 - mA
I Leakage current V,=VCC or GND -1 - 1 A
C Input capacitance V, =GND - 6 10 pF
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P1410E5V9554 PI41OE5V9554A

'DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

Symbol Parameter Conditions Min. Typ. Max. Unit
1/0s
VIL Low level input voltage -0.5 - +0.81
VIH High level input voltage +1.8 - 5.5 V
VCC =2.3V; Vg, = 0.5V 8 10 - mA
VCC =2.3V; Vg, = 0.7V 10 13 - mA
VCC =3.0V; Vo, = 0.5V 8 14 mA
loL Low level output current
VCC =3.0V; Vg, =0.7VIA 10 19 mA
VCC =4.5V; Vo, =0.5VH 8 17 mA
VCC =4.5V; Vo =0.7V? 10 24 mA
lon=-8MA; VCC=2.3V"! 1.8 - - v
lon=-10mA; VCC=2.3V#! 1.7 - - v
lon=-8MA; VCC=3.0V! 2.6 - - v
Von High level output current
loy=-10mA; VCC=3.0V? 2.5 - - \Y;
lon=-8mA; VCC=4.5V" 4.1 - - \Y;
lon=-10mA; VCC=4.5V#! 4.0 - - v
I '(;L?r"r"e:ﬁ"e' nputleakage  \/cc=36v; vi=vee 1 - 1 UA
I Leakage current VCC=5.5V; V,=GND -100 UuA
G Input capacitance - 3.7 10 pF
Co Output capacitance - 3.7 10 pF
Interrupt INT
loL Low level output current Vo, =0.4V 3 - - mA
Select inputs A0,A1,A2
Vi Low level input voltage -0.5 - +0.81
V4 High level input voltage +1.8 - 55
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]: Each 1/0 must be limited to a maximum current of 25mA and the device must be limited to a maximum current of 200mA.
[3]: The total current sourced by all I/Os must be limited to 85mA.
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PI1410E5V9554 PI410E5V9554A
8-bit 1°C-bus and SMBus 1/O port with interrupt

Dynamic Characteristics

Table 3: Dynamic characteristics

rSn’tgged?ng Fast mode I1°C Unit
Symbol Parameter Test Conditions
Min | Max Min Max
fseL SCL clock frequency 0 100 0 400 kHz
¢ bus free time between a STOP and 47 i 13 i s
BUF START condition ' : H
tho:sTA hold time (repeated) START condition 4.0 - 0.6 - us
set-up time for a repeated START i i
fsusta | condition AT 06 hs
tsu:sto set-up time for STOP condition 4.0 - 0.6 - us
typack | data valid acknowledge time - 3.45 - 0.9 us
tuo:par® | data hold time 0 - 0 - ns
tvp:paT data valid time - 3.45 - 0.9 ns
tsu:paT data set-up time 250 - 100 - ns
tLow LOW period of the SCL clock 4.7 - 1.3 - us
thicH HIGH period of the SCL clock 4.0 - 0.6 - us
ts 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
ts suppressed by the input filter 50 50 ns
Port timing
tyo) Data output valid time®! - 200 - 200 ns
tsuo) Data input set-up time 100 - 100 - ns
tho) Data input hold time 1 - 1 - us
Interrupt timing
tyan) Valid time on pin INT - 4 - 4 us
trec(iNT) Reset time on pin INT - 4 - 4 us
Note:
[1]: tup:ack = time for acknowledgement signal from SCL LOW to SDA (out) LOW.
[2]: typ.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.
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PI1410E5V9554 PI410E5V9554A
8-bit 1°C-bus and SMBus 1/O port with interrupt

SCL

input

Figure 3: timing parameters for INT signal

P1410OES5V9554/P1410E5V9554A Block Diagram

Figure 4: Block diagram
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All 1/Os are set to inputs at reset.
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P1410E5V9554 PI41OE5V9554A

'DPE/QICUM 8-bit 1°C-bus and SMBus 1/O port with interrupt

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
P1410E5V9554/54A is shown below. 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 Byte
b7(MSB) | b6 b5 b4 b3 b2 bl b0

PI1410E5V9554 | 0 1 0 0 A2 Al A0 R/W

PI1410OESV9554A | 0 1 1 1 A2 Al A0 R/W

Note: Read “1”, Write “0”
b. Register description

i. Command byte

The command byte is the first byte to follow the address byte during a write transmission. It is used as a pointer to determine
which of the following registers will be written or read.
Table 5: Command byte

Command Protocol Function

0 Read byte Input port register

1 Read/write byte Output port register

2 Read/write byte Polarity Inversion register
3 Read/write byte Configuration register

ii. 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 Register 3. Writes to this register have no effect.

The default ‘X’ is determined by the externally applied logic level, normally ‘1’ when no external signal externally applied
because of the internal pull-up resistors.

Table 6: Input port register

Bit 7 6 5 4 3 2 1 0

Symbol 17 16 15 14 13 12 11 10

iii.  Register 1: Output port register

This register reflects the outgoing logic levels of the pins defined as outputs by Register 3.Bit values in this register have no
effect on pins defined as inputs. Reads from this register return the value that is in the flip-flop controlling the output selection, not
the actual pin value.

Table 7: Output port register

Bit 7 6 5 4 3 2 1 0
Symbol 07 06 05 04 03 02 01 00
Default 1 1 1 1 1 1 1 1
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P1410E5V9554 PI41OE5V9554A

'DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

iv.  Register 2: Polarity inversion register

This register allows the user to invert the polarity of the Input Port register data. If a bit in this register is set (written with ‘1”),
the corresponding Input Port data is inverted. If a bit in this register is cleared (written with a ‘0’), the Input Port data polarity is
retained.

Table 8: Polarity inversion register

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

v. 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. At
reset, thel/Os are configured as inputs with a weak pull-up to VCC.

Table 9: Configuration register

Bit 7 6 5 4 3 2 1 0
Symbol C7 C6 C5 c4 C3 (07 Cl Co
Default 1 1 1 1 1 1 1 1
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P1410E5V9554 PI41OE5V9554A

'DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

c. Power-on reset

When power is applied to VCC, an internal Power-On Reset (POR) holds theP1410E5V9554/PI4IOE5V9554A in a reset
condition until VCC has reached VPOR. At that point, the reset condition is released and thePI4IOE5V9554/P1410E5V9554A
registers and state machine will initialize to their default states. Thereafter, VCC must be lowered below 0.2 V to reset the device.

For a power reset cycle, VCC must be lowered below 0.2 V and then restored to the operating voltage.

d. Interrupt output

The open-drain interrupt output is activated when one of the port pins change state and the pin is configured as an input. The
interrupt is deactivated when the input returns to its previous state or the Input Port register is read.

Note that changing an I/O from and 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.

e. 1/0 port

When an I/0 is configured as an input, FETs Q1 and Q2 are off, creating a high-impedance input with a weak pull-up (100 k Q
typ.) to VCC. The input voltage may be raised above VCC to a maximum of 5.5V.

If the 1/O is configured as an output, then either Q1 or Q2 is enabled, depending on the state of the Output Port register. Care
should be exercised if an external voltage is applied to an 1/0 configured as an output because of the low-impedance paths that
exist between the pin and either VCC or GND.

Figure 5: Simplified schematic of 100 to 107
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Note: At power —on reset, all registers return to default values.
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P1410E5V9554 PI41OE5V9554A

’DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

f. Bus Transaction

Data is transmitted to the PI4IOE5V9554/P1410E5V9554A registers using the Write mode as shown in Figure 6 and Figure 7.
These devices do not implement an auto-increment function, so once a command byte has been sent, the register which was
addressed will continue to be accessed by reads until a new command byte has been sent.

Figure 6: write to output register
slave address command byte data to port
[ A | r . 1T A 1
slo|1|o]o]azlatlaofo|alo]ofo|e]o]o]o]1]a - oam1 - [a]p
| | I 11
START condition R,J'W acknowledge acknowledge acknowledge STOP
from slave fromslave from slave condition

Figure 7: Write to configuration register or polarity inversion register

data to register
slave address command byte I
1 L] |
f | r : ' MSB LS8
|

S1Ool1|0joAZlAllA O1AlO|OlOlOJOl01110]A Dﬁ;Tﬁ'- AlP
RIW acknowledge acknowledge acknowledge STOP
from slave from slave from slave condition

START condition
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PI1410E5V9554 PI410E5V9554A
8-bit 1°C-bus and SMBus 1/O port with interrupt

Data is read from the PI4IOE5V9554/P1410E5V9554A registers using the Read mode as shown in Figure 8 and Figure 9.

Figure 8: Read from register

slave address
i

from slave

I I 1 1 1 1 I
slol1lololaz|arjanl ola command byte A Jcont...
1 1 1 1 1 1
START condition g/ acknowledge acknowledge
from slave fromslave
data to register data to register
slave address 1 1
I 1 I 1
[ A 1 MWSB L5B M5B LSB
I I I 1 1 I I I I I
~oont]slolilololazlayanl 1A DATA first byte A wes DATA last byte MA| P
1 1 1 1 1 1 1 1 1 1 1 1 1 1
START condition R/W acknowledge acknowledge noacknowledge STOP

from master

frommaster condition

Figure 9: Read input port register

slave address

Data from port
1

Data from port
1

| | | | | | | | | | | | | |
5[}1[}[}Al,ﬂ.l,ﬂ.ﬂlﬁ?|6|5|4|3|2|1|UA?|6|5|4|3|2|1|0Ac0nt....
START condition r/W acknowledge acknowledge acknowledge
from slave from mater from mater
Data from port Data from port
L] . | L] . |
| | | | | | | | | | | | | |
Soont)7 oe 5 4 03 2 01 0|lAlT o6 5 4 3 2 10 |NA P
I TR T TN | T I TR Y TN |
acknowledge noacknowledge STOP
from mater frommater condition
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.
2016-01-0020 PT0550-3 02/15/16
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P1410E5V9554 PI41OE5V9554A

’DPE/?ICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

Application design-in information

Figure 10: Typical application
5V
10K0) Hjllome]mm
K0
VCC VCC 10K0
SCL j—= SCL 100
SDAfe SDA
- - 101
INT f* INT 37
SUB System 1
GND 102 [ INT
SUB System 2
103 e Alarm
104
—1 A0 105 SUB System 3
Al 106 Enable
A2 107
GND
/77 oK SUB System 4
»| RESET
Device address configured as 0100100x for this example.
100, 104, 105 configured as outputs.
101, 102, 103 configured as inputs.
106, 1007 are not used and must be configured as outputs.
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P1410E5V9554 PI41OE5V9554A

'DPE/QICUM 8-bit 1°C-bus and SMBus 1/O port with interrupt

Mechanical Information

SOIC-16(W)
" . SYMBOLS|  MIN. NOM. MAX.
[ A — — 1.75
HHHHHHHH Mo = o
o A2 1.25 — -
— =t
o x b 0.31 - 0.51
0 ‘\\ c 0.10 - 0.25
- —{ , D | 980 | 990 | 10.0
H o hj m HHOt ] f N/ E 580 | 600 | 6.20
‘ ‘ ‘ ‘ ‘ ® | . E1 380 | 390 | 4.00
|.e_| [l b e 1.27 BSC
L 0.40 - 1.27
h 0.25 = 0.50
L]
D 0 0 8
e I A D B
SEATING PLANE
T
69
\
L
ﬂd PERICOM' DATE: 06/15/12
NOTES: Enobling Soriol Camnectivity
1. ALL -DIMENSIDNS 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
2016-01-0020 PT0550-3 02/15/16
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P1410E5V9554 PI41OE5V9554A

’DPE/?ICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

TSSOP-16(L)

18 g JIE— VARIATIONS (ALL DIMENSIONS SHOWN IN Mu)
-| H H H H |'| H |' b JT SYMBOLS WM. MOM. MAX,
=
_ [ ! A - - 1.20
Y a1 0.05 - 0.15
F_/ 1 A2 0.80 - 1.05
b Q.18 - 0.30
c 0.09 - 0.20
w o]
D 4.890 5.00 5.10
E1 4.30 4.40 4.50
»\CB E .40 BSC
_t - 0.65 BSC
L L 1] L 0.45 0.60 0.75
B | B 0.20 - -
b ] o - g
5

iimimimininnin s R 5
- J — r GAUGE PLANE

LETA — 7'9 j SEATING PLANE
B
L1
u DATE: 05/03/12
(L PERICOM
Encbling Seriol Connectivity
Notes:
1. Refer JEDEC MO-153F/AB DESCRIPTION: 16-Pin, 173mil Wide TSSOP
2. Controlling dimensions in millimeters
3. Package outline exclusive of meld flash and metal burr PACKAGE CODE: L
DOCUMENT CONTROL #: PD-1310 REVISION: F
2016-01-0020 PT0550-3 02/15/16
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’DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

TQFN 3x3-16(ZH)

0751005

@_\ |-—1.!_--3 !EF.—-L;,_@.
s

077 . SJUTUT

INDEX ﬁnm'—\ -// '/./_/'/.//' / ) _\:} ﬁ\ /_/_ru 1
s 7/ ./. y _L £0.38
e 7% = aags— S8
=S = ¢
@ ,—@ l
@ﬂ‘ 2" TWEETFEFH‘LM] Cfr
[ (L QM
\_@ __| 0.40£0.10{16X) ®j|_| _| B
3.0040.10 00005 T 050 BSC. 0.18-0.30(16%)
0P _VIFW o BOTIOM YIEW
0.70(16X) D D D |:
.. 0.27(16X)
- _{—[..)t] REF, [ ] l:l
EEsgl— [ 1 [1 [ [ ] 1,60 ]
_{ A 160 260
0.50 :'i‘?i[:.]_l:l l:l
—[_] L]

RECOMMENDED LAND PATTERN

- PE‘?,C.GMO DATE:12/26/13
NOTE =

1. ALL DIMENSIONS ARE IN mm, ANGLES IN DEGREES, Somicanductar Corparatian

2 COPLANARITY APPLIES 10 THE EXPOSED THERMAL BAD &5 WELL A5 THE TERMINALS. DESCRIPTION: 16-Contact, Thin Fine Pitch Quad Flat No-Lead (TQFN)
3. REFER JEDEC MO-220

1
3

. RECOMMENDED LAND PATIERN IS FOR REFERENCE ONLY. PACKAGE CODE: ZH (ZH16)

- THERWAL PAD SOLDERING AREA (MESH STENCIL IS RECOMMENDED) DOCUMENT CONTROL #: PD-2047 REVISION: E

2016-01-0020 PT0550-3 02/15/16
15



P1410E5V9554 PI41OE5V9554A

’DPE/QICDM 8-bit 1°C-bus and SMBus 1/O port with interrupt

TQFN 4x4-16(ZY)

b D1
| M3 | N
| |
7 ' JU U4
- o _/ ‘ bl |
daAoes ! =+ — : C 11
| A= | -
—_ 1 L - -—t - —
‘ [ ‘ (G
‘ = I e
| | ﬁ!’“
| M | M5 PHG.DIMENSIONS{MM)
L—IE p SYMBEGL | Min W
A 0.70 0.80
TOPVIEW BOTTOMVIEW ¥ R 5E
AZ 0.20REF
D 352 408
I E ZZ 4.08
< ' D Z00 220
i T A W B
[ E 2.00 2320
= g b 0.25 0.35
SIDEVIEW : i
0.47 0.63
PERICOM
Note: inabling Conmecthiity DATE: 070213
1.RefJEDECMO-2288 DESCRIPTION:1 6-Pin, TGFN,4x4
PACKAGECODE:ZY (ZY16)
DOCUMENTCONTROL:PD-2161 REVISION:—
Ordering Information
Part No. Package Code Package
P14I0E5V9554WE, P14I0OE5V9554AWE W 16-Pin,150 mil Wide SOIC
PI4IOE5V9554WEX, P1410E5V9554AWEX W 16-Pin,150 mil Wide SOIC, Tape & Reel
P14I0E5V9554LE, PI4IOE5V9554ALE L Lead free and Green 16-pin TSSOP16(173mil wide)
PI4IOE5VI554LEX, PI4IOE5VI554ALEX L Lead free and Green 16-pin TSSOP16(173mil wide),
Tape & Reel
PI4IOE5V9554ZHEX, P1410OE5V9554AZHEX ZH Lead free and Green 16-pin TQFN3.0x3.0 , Tape & Reel
PI4IOE5V9554ZYEX, PI4IOE5V9554AZYEX zY Lead free and Green 16-pin TQFN4.0x4.0 , Tape & Reel

Note:
e E =Pb-free and Green
« 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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