PERICOM

PIAMSD5V9542A

2 Channel 12Cbus Multiplexer with interrupt logic

Features
 1-of-2 bidirectional translating multiplexer
* |2C-bus interface logic
» Operating power supply voltage :1.65V to 5.5 V
* Allows voltage level translation between 1.2V,
1.8V,25V, 3.3V and 5V buses
Low standby current
Low Ron switches
Channel selection via 12C bus
Power-up with all multiplexer channels deselected
Capacitance isolation when channel disabled
No glitch on power-up
Supports hot insertion
5V tolerant inputs
0 Hz to 400 kHz clock frequency
ESD protection exceeds 8000 V HBM per JESD22-
Al14, and 1000 V CDM per JESD22-C101
* Latch-up testing is done to JEDEC Standard
JESD78 which exceeds 100 mA
Packages offered: SOIC-14W,TSSOP-14L

Pin Configuration

Description

The PI4AMSD5V9542A is a 1-of-2 bidirectional
translating multiplexer, controlled via the 12C bus. The
SCL/SDA upstream pair fans out to two SCx/SDx
downstream pairs, or channels.

Only one SCx/SDx channel is selected at a time,
determined by the contents of the programmable control
register. Two interrupt inputs, INTO and INT1, one for
each of the SCx/SDx downstream pairs, are provided.
One interrupt output, INT, which acts as an AND of the
two interrupt inputs, is provided.

A power-on reset function puts the registers in their
default state and initializes the 12C bus state machine
with no channels selected.

The pass gates of the multiplexer are constructed
such that the VCC pin can be used to limit the maximum
high voltage which will be passed by the
P14AMSD5V9542A. This allows the use of different bus
voltages on each SCx/SDx pair, so thatl.2V, 1.8V, 2.5
V, or 3.3 V parts can communicate with 5V parts
without any additional protection. External pull-up
resistors pull the bus up to the desired voltage level for
each channel. All 1/O pins are 5 V tolerant.

Pin Description

A0 [ 1 O 14 ] vCC
AL [ 2 13 | SDA
A2 [ 3 12 ] scL
INTO[ 4 11 | INT
TSSOP
spo [ 5| soIc [ 10 ] sca
sco [ 6 [ 9 |sp1
GND[7_ [ 8 |iNT1

Pin Pin .
No Name Type Description
1 A0 Input address input 0
2 Al Input address input 1
3 A2 Input address input 2
4 ﬁ Input active LOW interrupt input O
5 SDO 1/0 serial data O
6 SCO 1/0 serial clock 0
7 GND Ground supply ground
8 INT1 Input | active LOW interrupt input 1
9 SD1 1/0 serial data 1
10 SC1 1/0 serial clock 1
11 INT Output | active LOW interrupt output
12 SCL 1/0 serial clock line
13 SDA 1/0 serial data line
14 VCC Power supply voltage

2015-07-0033

PT0523-4 8/18/15




P14AMSD5V9542A

PERICOM SR Interrupt Logic

Block Diagram

PIAMSD5VI542A
sSDO -
SD1 -
SCO s
SC1 Tn
GND —( Switch Control Logic
I AN
Power-on
vCC Reset
i N
SCL « »| Input > + AQ
[2CBUS
SDA< " flter J° Control A
L | ‘ — A2
INT[1:0] > Interrupt Logic » INT

Figure 1: Block Diagram

Maximum Ratings

Note:
Storage Temperature ... —55<C to +125<C Stresses greater than those listed under MAXIMUM
Supply V0|tage port B ................................................. *OSV tO +60V RAT'NGS may cause permanent damage to the
Supply V0|tage pOftA ................................................ *OSV tO +60V dev|ce Thls |s a Stress ratlng Only and func“onal
DC Input Voltage ....................................................... -0.5V to +6.0V operation of the device at these or any other condi-
Control |npUt VOItage (E(ll)\l) ..................................... 0.5V to +6.0V tions above those indicated in the 0perationa| sec-
TOtal pOWer dlSSlpa“Oﬂ ....................................................... 100mW tions of thls Specification iS not |mp||ed ExpOSure
Input current(EN,VCCA,VCCB,GND).........cccoevrnrininririnninnn, S0mA to absolute maximum rating conditions for extended
ESD: HBM MOUGE ..ottt e 8000V periods may affect reliability.
Recommended operation conditions
Symbol Parameter Min Typ Max Unit
Vee [ Veea Positive DC Supply Voltage 1.65 - 55 \%
Ven [ Enable Control Pin Voltage GND - 5.5 \Y
Vio | 1/0O Pin Voltage GND - 5.5 \Y
At /AV | Input transition rise or fall time - - 10 ns/\/
Ta Operating Temperature Range —40 - +85 <
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P14AMSD5V9542A
2 Channel 12C bus Multiplexer
with Interrupt Logic

PERICOM

DC Electrical Characteristics
Unless otherwise specified, -40°C<T<85<C, 1.1V<Vcc<3.6V

Symbol ‘ Parameter ‘ Conditions VCC ‘ Min ‘ Typ ‘ Max ‘ Unit
Supply
VCC Supply Voltage 1.65 55 \
operating mode; 3.6V to 5.5V 65 100 UA
IcC supply current \9:’:'0\5;‘0'% or GND: 2.3V t0 3.6V 20 50 uA
fSCL = 100 kHz 1.65V to 2.3V 10 30 UuA
Zt%n\d/by mode; VCC = | 36V to5.5V 03 |1 UA
Istb standby current no load; V, = VCC or | 2.3V 10 3.6V 0.1 1 uA
SSNCE;: 0 khiz 1.65V 0 2.3V 01 |1 uA
VPOR™ | power-on reset voltage nGONIBad; Vi=VeCor 3.6V t0 5.5V 1.3 1.5 \%
Input SCL; input/output SDA
Vi LOW:-level input voltage 1.65V to 5.5V -0.5 +0.3Vee |V
Vi HIGH-level input voltage LO5Vio 2v 0.75Vee ° v
2V t0 5.5V 0.7Vee 6 \Y
loL LOW-level output current Vo=04V i _ mA
VoL=0.6 V 1.65V to 5.5V 6 - mA
I LOW-level input current V,=GND 1.65V to 5.5V -1 +1 uA
Iy HIGH-level input current V,=VCC 1.65V to 5.5V -1 +1 uA
Ci input capacitance VI =GND 1.65Vto5.5vV | - 9 10 pF
Pass Gate
Vo= 04V: 45Vt055V 4 9 24 Q
Ron ON-state resistance =M SVi03.6V > - - :
Vo =04V, 2.3Vt02.7V 7 16 55 Q
lo =10mA 1.65V to 2V 9 20 70 Q
5V 3.6 Vv
45Vt055V 2.8 45 Vv
3.3V 2.2 V
Vpass switch output voltage Vin :_VCC; V1036V Lo 28 v
lout = -100uA 25V 15 \Vi
2.3Vto 2.7V 11 2 V
1.8V 0.9 \%
1.65V to 2V 0.54 1.3 \%
To be continued
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P14AMSD5V9542A
2 Channel 12C bus Multiplexer
with Interrupt Logi

IC

Continued
Symbol Parameter Conditions VCC Min Typ Max Unit
I leakage current VI =VCC or GND 1.65V to 5.5V -1 +1 pF
Cio input/output capacitance VI =VCC or GND 1.65V to 5.5V 3 5 pF
Select inputs AO, A1, A2, INTO, INT1
Vi LOW:-level input voltage 1.65V to 5.5V -0.5 +0.3Vee |V
ViH HIGH-level input voltage 1.65V to 5.5V 0.7Vcc 6 \Y/
I input leakage current V,=GND 1.65V to 5.5V -1 +1 uA
Ci input capacitance V,=GND 1.65V to 5.5V 3 5 pF
INT output
lou LOW-level output current | VoL =0.4V 1.65V to 5.5V 3 mA
lon HIGH-level output current 1.65V to 5.5V +10 uA
Note: VCC must be lowered to 0.2 V for at least 5 us in order to reset part.
AC Electrical characteristics
Tamb = - 40 ° C to +85 ° C; unless otherwise specified.

Symbol Parameter Conditions VCC Min Typ Max Unit

i . from SDA to SDx,
tep propagation delay or SCL to SCx 1.65V to 5.5V 0.3 ns
INT®

valid time from INTn to
tV_INT INT Signal 1.65V to 5.5V 4 us
delay time from INTn to us

to InT INT inactive 1.65V to 5.5V 2
tre) L LOW-Ilevel rejection time 1.65V to 5.5V 1 us
tres H HIGH-level rejection time 1.65V to 5.5V 0.5 us
Note
[1]Pass gate propagation delay is calculated from the 20Q typical Ron and the 15 pF load capacitance.
[2] Measurements taken with 1 kQpull-up resistor and 50 pF load.
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P14AMSD5V9542A

PERICOM SR Interrupt Logic

12C Interface Timing Requirements

STANDARD MODE FAST MODE
Symbol  |Parameter I’C BUS I’C BUS UNIT
MIN MAX MIN MAX
fscl 12C clock frequency 0 100 0 400 | kHz
tLow 12C clock high time 4.7 1.3 s
thigh 12C clock low time 4 0.6 us
tsp 12C spike time 50 50 ns
tsu:DAT 12C serial-data setup time 250 100 ns
tho-DAT 12C serial-data hold time ot otl us
tr 12C input rise time 1000 300 | ns
tf 12C input fall time 300 300 | ns
taur 12C bus free time between stop and start 4.7 1.3 us
tsu:sTA 12C start or repeated start condition setup 4.7 0.6 s
thp:sTA 12C start or repeated start condition hold 4 0.6 s
tsu:sTo 12C stop condition setup 4 0.6 s
tvoDAT Valid-data time (high to low) ¥ 1 1| s
SCL low to SDA output low valid
\Valid-data time (low to high) 0.6 06 | pus
SCL low to SDA output high valid
\Valid-data time of ACK condition
tuoack  ACK signal from SCL low to SDA output low 1 1 | M
Cb 12C bus capacitive load 400 400 | pF

Notes:

[1] A device internally must provide a hold time of at least 300 ns for the SDA signal (referred to as the VIH min of the SCL
signal), in order to bridge the undefined region of the falling edge of SCL.

[2] Data taken using a 1-kQ pullup resistor and 50-pF load Notes

I tL:IW ! tHi;h I

1
—
1

|

I
1 1
sCL ) P . | | — — — — 0.7xVCC
T — th clock
| - 1 5% cloc
otae I I i } — — — —03xvcCC
1

I I 1 ! — et
! 1ol tvo:oar —, l— : ! : 1™ :‘;D o e :"_ SUETA
spa Jo startor Al : | h : : t—»: l— \' f,_ : L —o7xvec
Repeatedstart | A i ! Sp_u/\: / ' 4 N — —o03xvee
T ! T 1 * = -
t _’: :‘_ H =t _':t.SU:DAT!‘_ - oo tE'U:E'TD_": l =
Stop Dr! Repeated
Start Condition
Figure 2. Definition of timing on the 12C-bus
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Application

VPU1
VCC VPU2
SDA [+—e *"ISDA spo | >
SCL 1 »|scL 5Co , [ Channel0
. INT INTO
P1AMSD5V VPU2
12C bus master 95424
AD 5
| Al s j—* ']. Channel 1
scL .
A2 INT1
GND
7
Figure 3. Typical Application
VCC VPU1 VPU2
1.8V 1.5V-5.5V 1.2V-5.5V
2.5V 1.8V-5.5V 1.8V-5.5V
3.3V 2.7V-5.5V 2.7V-5.5V
5V 4.5V-55Vv 45V-5.5V

Note:

If the device generating the interrupt has an open-drain output structure or can be 3-stated, a pull-up resistor is required.
If the device generating the interrupt has a totem pole output structure and cannot be 3-stated, a pull-up resistor is not required.

The interrupt inputs should not be left floating.
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PERICOM SR Interrupt Logic

Device addressing

Following a START condition the bus master must output the address of the slave it is accessing. The address of
the PI4AMSD5V9542A is shown in Figure 4.
To conserve power, no internal pull-up resistors are incorporated on the hardware selectable address pins and they

must be pulled HIGH or LOW.
The last bit of the slave address defines the operation to be performed. When set to logic 1 a read is selected, while
a logic 0 selects a write operation.

1 1 1 0 | A2 | A1 | AD |[R/W

fix:a d ha rd;'.ra re
selectable

Figure 4:Device address

Control register

Following the successful acknowledgement of the slave address, the bus master will send a byte to the
PI4AMSD5V9542A which will be stored in the control register. If multiple bytes are received by the PI4AMSD5V9542A,
it will save the last byte received. This register can be written and read via the 12C-bus.

interrupt bits channel selection bits
iread only) (read/write)
."_F&‘—\ ."_F&‘ﬁ

bit 7 B 5 ) 3 2 1 0

A A JINTAHLINTO X B2 | B1 BO

S—— 1

writable, enable bit
but always read 0

Figure 5: Control register

Control register definition

A SCx/SDx downstream pair, or channel, is selected by the contents of the control register. This register is written
after the PI4AMSD5V9542A has been addressed. The 3 LSBs of the control byte are used to determine which channel is
to be selected. When a channel is selected, it will become active after a STOP condition has been placed on the 12C-
bus. This ensures that all SCx/SDx lines will be in a HIGH state when the channel is made active, so that no false
conditions are generated at the time of connection.

Bits INTO/, INT1/, D6 and D7 are all writable, but will read the chip status. INTO/ and INT1/ indicate the state of
the corresponding interrupt input. D7 and D6 always read 0.

D7 D6 INT1 INTO D3 B2 B1 BO Command

X X X X X 0 X X no channel selected

X X X X X 1 0 0 channel 0 enabled

X X X X X 1 0 1 channel 1 enabled

X X X X X 1 1 X no channel selected

0 0 0 0 0 0 0 0 no channel selected,;
power-up default state

Control register: Write—channel selection; Read—channel status.
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PI4AMSD5V9542A
PBQICOM® 2 Channel 12C bus Multiplexer
with Interrupt Logic

Interrupt handling

The PI4AMSD5V9542A provides 2 interrupt inputs, one for each channel and one open-drain interrupt output.
When an interrupt is generated by any device, it will be detected by the PI4AMSD5V9542A and the interrupt output
will be driven LOW. The channel need not be active for detection of the interrupt. A bit is also set in the control byte.

Bits 5:4 of the control byte correspond to channel 1, channel 0 of the PI4MSD5V9542A, respectively. Therefore, if
an interrupt is generated by any device connected to channel 1, the state of the interrupt inputs is loaded into the
control register when a read is accomplished. Likewise, an interrupt on any device connected to channel O would cause
bit 4 of the control register to be set on the read. The master can then address the PI4AMSD5V9542A and read the
contents of the control byte to determine which channel contains the device generating the interrupt. The master can
then reconfigure the PIAMSD5V9542A to select this channel, and locate the device generating the interrupt and clear it.

It should be noted that more than one device can be providing an interrupt on a channel, so it is up to the master to
ensure that all devices on a channel are interrogated for an interrupt. The interrupt inputs may be used as general
purpose inputs if the interrupt function is not required.If unused, interrupt input(s) must be connected to VCC through
a pull-up resistor.

D7 D6 INT1 INTO D3 B2 Bl BO Command
0 no interrupt on channel 0
0 0 X X X X X -
1 interrupt on channel 0
0 no interrupt on channel 1
0 0 X X X X X
1 interrupt on channel 1

Control register read — interrupt

Power-on reset

When power is applied to VCC, an internal Power-On Reset (POR) holds the PI4MSD5V9542A in a reset
condition until VCC has reached VPOR. At this point, the reset condition is released and the PI4AMSD5V9542A
registers and 12C-bus state machine are initialized to their default states (all zeroes), causing all the channels to be
deselected. Thereafter, VCC must be lowered below 0.2 V for at least 5 us in order to reset the device.
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PERICOM SR Interrupt Logic

Voltage translation
The pass gate transistors of the PI4AMSD5V9542A are constructed such that the VCC voltage can be used to limit
the maximum voltage that is passed from one 12C-bus to another.

3.0

4.5

2.0 /,/
3.5 ////
3.0 T ////
=
‘e /{/
o Typ — d
=
2.0 -
+—— Min
1.5 ///
10— ~
0.5
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
vee (v)

Figure 6:Vpass voltage VS Vcc

Figure 6 shows the voltage characteristics of the pass gate transistors (note that the graph was generated using the
data specified in Section “DC Electrical characteristics” of this data sheet).

In order for the PI4MSD5V9542A to act as a voltage translator, the Vpass voltage should be equal to, or lower
than the lowest bus voltage. For example, if the main bus was running at 5 V, and the downstream buses were 3.3 V
and 2.7 V, then Vpass should be equal to or below 2.7 V to clamp the downstream bus voltages effectively.

Looking at Figure 6, we see that Vpass (max) is at 2.7 V when the PIAMSD5V9542A supply voltage is 3.5 V or
lower so the PI4MSD5V9542A supply voltage could be set to 3.3 V. Pull-up resistors can then be used to bring the
bus voltages to their appropriate levels

12C BUS

The 12C-bus is for 2-way, 2-line communication between different ICs or modules. The two lines are a serial data
line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor when
connected to the output stages of a device. Data transfer may be initiated only when the bus is not busy.

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable during the HIGH
period of the clock pulse as changes in the data line at this time are interpreted as control signals

SDA / X \

SCL \

data line change
stable; of data
data valid allowed

Figure 7: Bit Transfer
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PERICOM SR Interrupt Logic

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the data line
while the clock is HIGH is defined as the START condition (S). A LOW-to-HIGH transition of the data line while the
clock is HIGH is defined as the STOP condition (P)

« O/

START condition STOP condition

Figure 8. Definition of Start and Stop Conditions

A device generating a message is a ‘transmitter’, a device receiving is the ‘receiver’. The device that controls the
message is the ‘master’ and the devices which are controlled by the master are the ‘slaves’

SDA
scL [ {
MASTER SLAVE SLAVE MASTER MASTER 2C.BUS
TRANSMITTER/ TRANSMITTER/ TRANSMITTER/
RECEIVER RECEIVER RECEIVER TRANSMITTER RECEIVER MULTIPLEXER
SLAVE ves

Figure 9. System Configuration

The number of data bytes transferred between the START and the STOP conditions from transmitter to receiver is
not limited. Each byte of 8 bits is followed by one acknowledge bit. The acknowledge bit is a HIGH level put on the
bus by the transmitter, whereas the master generates an extra acknowledge related clock pulse.

A slave receiver which is addressed must generate an acknowledge after the reception of each byte. Also, a master
must generate an acknowledge after the reception of each byte that has been clocked out of the slave transmitter. The
device that acknowledges has to pull down the SDA line during the acknowledge clock pulse so that the SDA line is
stable LOW during the HIGH period of the acknowledge related clock pulse; set-up and hold times must be taken into
account.

A master receiver must signal an end of data to the transmitter by not generating an acknowledge on the last byte

that has been clocked out of the slave. In this event, the transmitter must leave the data line HIGH to enable the master
to generate a STOP condition.

.
data output \ | )( o x /
by transmitter : I / X -

not acknowledge

N—e

acknowledge

1

|
data output | i
by receiver | |
I

SCL from master | | 1 2 N\_

L?J clock pulse for —1
START acknowledgement
condition

Figure 10. Acknowledgment on 12C Bus
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Data is transmitted to the PI4AMSD5V9542A control register using the write mode shown in bellow

slave address control register
e

A

SDA | S 1 1 1 0 jA2|A1T|ADY| O A X X X X X B2 B1 BO| A P
1 1 L 1 1 1 1

bt !

START condition RIW acknowledge acknowledge
from slave from slave
STOP condition

Figure 11. Write Control Register

Data is transmitted to the PI4MSD5V9542A control register using the write mode shown in bellow

last byte
slave address control register l
| | | L || | || |
soa s |11 |o]az|ar|ao]1fa]x x WM x B2 B1 BO[NA|P
1 1 [ 1 1 1 1

P !

START condition RAW acknowledge no acknowledge
from slave from master
STOP condition

Figure 12. Read Control Register
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Mechanical Information

SOIC-14(W)
DOCUMENT CONTROL NO.
[nnoonon
T REVISION: D
DATE: 07/06/99
) 149 [3.78
157 | 399
[s]
0099 [0.25], 4z

quauuot 0196 | 0.50

1

— — )

8.55 . 0075 [019
B7E \3 (.0098 0.25
e
0155 | | 053 [1.35 1.27 | 050 +|
026 068 | 1.75
0.393 2984
0.660 A - -
REF ‘ SEATING PLANE 254;(?
(AR o / 20

+‘ |+ +‘ ‘4— 0040

010
050 013 .0098 |0.25
BSC 020
0330
0.508
X.XX| DENOTES DIMENSIONS Pericom Semiconductor Corporation
X.XX] IN MILLIMETERS 2380 Bering Drive, San Jose, CA 95131
Tel: (408) 435-0800 - Fax: (408) 435-1100
Motes:
1) Controlling dimensions in millimeters. DESCRIPTION: 14-PIN SOIC (150 MIL WIDE)
2) Ref: JEDEC MS-012 AB
PACKAGE CODE: W14
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Mechanical Information
TSSOP-14(L)

P14AMSD5V9542A
2 Channel 12C bus Multiplexer
with Interrupt Logic

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
14 8 e SYMBOLS MIMN. MOM. MAX.
A - - 1.20
W] ;A i N I
I\ M A2 0.80 - 1.05
R . b 0.19 - 0.30
F—/ c 0.09 - 0.20
D 4.90 5.00 5.10
Gl w E1 4.30 4,40 4.50
E .40 BSC
@ [e] 0.65 BSC
L1 1.00 REF
=t — L 0.45 0.60 0.75
T R I
1 7 —h [ o _ F
S
D
[&]o.10[c] 7 9 < i F S
SEATING PLANE—fJ:l—E]—[:]—I:‘—[:]—I:L = GAUGE PLANE
DETAIL F SEATING PLANE
% — A
L
L
] DATE: 05/03/12
(4 PERICOM
Enabling Seriol Connectivity
Notes- DESCRIPTION: 14-pin, 173mil Wide TSSOP
1.JED-IEC:lI'\.*IO—TISSFa'.*'j\E—‘Il - PACKAGE CODE: L
§322&?;';”331.”JSELEF&'EQ“ o”f“mi}grﬁash and metal burr DOCUMENT CONTROL #: PD-1309 REVISION: D
Ordering Information
Part No. Package Code Package
PI1AMSD5V9542AWE W 14-Pin,150 mil Wide SOIC
PI4AMSD5V9542AWEX W 14-Pin,150 mil Wide SOIC, Tape & Reel
PIAMSD5V9542ALE L 14-Pin,173 mil Wide TSSOP
PIAMSD5V9542ALEX L 14-Pin,173 mil Wide TSSOP, Tape & Reel

Note:
¢ 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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