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SENSYLINK CA 9 54 8
Low Voltage 8-Channel I1°C/SMBus Switch with Reset
Description Features

Operation Voltage Vcc: 1.65V to 5.5V
Standby Current: 1.5uA (Max.)

1-of-8 bidirectional translating switches
between 1,8V, 2.5V, 3.3V and 5.0V

The chip is an 8-channel bidirectional translating
switch with reset input controlled by 1°C/SMBus. The
upstream pair (SCL/SDA from the master) fans out to
8 downstream pairs (SCLO-7/SDA0-7 from the
slaves). The CA9548 has 8-bit control register, which
allows selecting any channel or any combinations of
channel 0-7.

The reset input pin with active low allows the chip to
recover from stuck situation from any downstream
pair. It can reset the I2C bus state machine, and all
channels will be deselected once forcing low voltage

at RESET pin.

‘ooooo

® rts hot insertion
The chip allows using different bus voltage on each ® Elifch during Power-up
pair, like 1.8V, 2.5V or 3.3V, which can communicate (4 oise Filter on SCL/SDA inputs

with 5.0V parts by connecting external pull- mperature Range: -40°C to 85°C
resistors to desired voltage. _ _
Available Package: TSSOP-24, QFN4x4-24 packége. pplications
® Servers
° Telecont
g <

N
N

PIN Configuratio

scL7
SDA7
ScL6
4] spas

SCL5

TSSOP-24(Package code MT) QFN4x4-24(Package code QN)

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Typical Application

Vcc Rpu = 4.7k to 10k for each resistor

i i CIN —T_
0.1uF

VCC GND
VpuO
SCL
SDA
Channel 0 < l SDAO RESET
Slave devices | SCLO
Vpul
% % Channel 7
Channel 1 < T SDA1 Slave devices
Slave devices [« SCL1
Vpub,
% T P Channel 6
1 Slave devices

Channel 4

Figure 1 appliGation of CAQSQ

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Pin Description

NPIN PIN No. Description
ame | TSSOP-24 | QFN4x4-24
AO 1 22 Slave addresses setup pin input 0 , Connect directly to Vcc or ground
Al 2 23 Slave addresses setup pin input 1, Connec to Vcc or ground
RESET 3 24 Reset input with active low.
SDAO 4 1 Serial data of channel 0, connect to Vp w a pull-8P resistor.
SCLO 5 2 Serial clock of channel 0, cor‘
SDA1 6 3
SCL1 7 4
SDA2 8 5
SCL2 9 6
SDA3 10 7
SCL3 11 8
GND 12 9
SDA4 13
SCL4 14
SDA5 15
SCL5
SDA6
15
16
17 p resistor.
13 18 ctly to Vcc or ground
S 22 19
SDA 23 20 Digital interface data V need a pull-up resistor to Vcc
Vce 24 21 Power suppl uF low ESR ceramic capacitor(Cin) to ground

[1] VpuO-Vpu?7 are the pull-up reference voltage for the a

Apr. 2022 Rev. 1.3
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Function Block

Vee RESET GND
1 ] I
L

Power-on
Reset

SCL Eﬂf
SDA [

i 2 9548 function block

<
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SENSYLINK

CA9548
Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Ordering Information

CA9548 X

Package Type Packing
MT : TSSOP-24 R : Tape & Reel

QN : QF N4x4-24

. . Operation
1
Order PN Green Package Marking ing MPQ Temperature
CA9548MTR Halogen free TSSOP-24 Tape & Reel 4,000 -40°C ~ +85°C
CA9548QNR Halogen free QFN4x4-24 Y 048 Tape & Reel 5,000 -40°C ~ +85°C

Notes

1. Based on ROHS Y2012 spec
lead free.

2. Marking ID includes 2 'S ofgehar
code plus production inf

&

'ogen frée % )l free. So most package e, instead of

general, the 1% row of chal ate

Apr. 2022 Rev. 1.3
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Absolute Maximum Ratings (Note3)

Parameter Symbol Value Unit
Supply Voltage Vcc to GND -05t07 \%
SDA, SCL, A0-A2 Voltage VspalVsc/Vao/Va1/Vazto GND -05t07 \Y
RESET Voltage Vreser to GND to 7 V
SDAO0-7, SCLO-7 Voltage Vspao-7/VscLo-7to GND - o7 V
Storage temperature Range Tste %\5 to 150 °C
;Zigr;rdesr;perature (Soldering, 10 Tiean & 260 oC
Maximum Junction Temperature Tima 125 °C
ESD MM ESDwmm
ESD HBM SDH
ESD CDM DM
Note3

1. Stresses greater than those@d nder % Maximum Ratingss
: .

periods may affect iabili
Recom Operating Conditiofis Q
Parameter Symbol Unit
Voltage V 185 ~ 5.5 \%
nt Operation Temperature Range =40 ~ +85 °C

%Q

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Electrical Characteristics

Parameter Symbol TEST CONDITIONS MIN TYP® MAX U.I'_\”
Supply Voltage Vcce 1.65 5.5 \%
Vee = 3.6 V; VI @= Ve or GND; fscL = 100 kH 45 15 UA
Supply Current Icc
Vce = 5.5 V; VI = Ve or GND; fscL = 100 kHz 21 30 uA
Vce = 3.6 V; no load; VI = Vcc or GND 0.5 1 UuA
Standby current Istb
Vce =5.5V; no load; VI = Vcec or GND 0.8 15 UA
Power-onreset | .. | ho load; VI = Ve or GND , 14 | 155 | v
voltage®
LOW-level input VIL SCL,SDA -0.5 0.3*Vee | V
voltage A2-A0, RESET 05 0.3*Vee | V
H|GH_|eve| input Vv SCL,SDA 07* VCC 6 Vv
IH
voltage A2-A0, RESET 0.7* Vee Ve +0.5 |V
LOW-level input _
current L VI=GND -1 L uA
HIGH-level input I 1
current -1 UuA
SDA LOW:-level | mA
oL
output current mA
, 4 pF
input capacitance i pF
pF
Switch-on 0 Q
resistance Vo=0.4V,lo=15m 20 Q
Vi(sw) = Vce = \%
15 \Y,
\Y,
Swi 2 Vv
vglt \%
Vi(sw) = Vcc =3.0V to 3.6 V;lo 2.8 \%
Vi(sw) = Vcc = 5.0V; lo 3.3 \Y
Vi(sw) = Vcc =4.5V to S J 24 4.5 \Y
[1] All typical values are at nominal supply voltage (3.3V
[21 RESET =Vcc when all other input VI=GND.
[3] Vecc must be lowered to 0.2 V for at least 5 ps in order to reset
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

I°C Interface Timing Requirements
Over recommended operating free-air temperature range (unless otherwise noted)
Parameter Symbol TEST CONDITIONS MIN Typ MAX UNIT

Standard-mode 0 100 kHz

12C clock frequency fscL Fast-mode® 400 kHz
Fast-mode Plus® 0 1000 | kHz

. Standard-mode us

Fast-mode Plus® us

Standard-mode \ us

, .
I°C start or repeated start tHDSTA Fast-mode® 06 us

condition hold
Fast-mode PI 0.26 us
Standard-m 4.7 us

0.6 us
us

I2C start or repeated start

condition setup tsu;sTA Fast-mg

us

12C stop condition setup tsu;sTo us

Valid data time of ACK
condition

(ACK signal from SCLgew
to

SDA (out) low)

I2C serial-data

12C seridl-data setup time tsupAT ns

ns

us

12C clock low time tLow us

us

us

us
Fast-mode 0.26 us
Standard-mode 300 ns
12C input fall time tr Fast-mode® 300 ns
Fast-mode Plus® 120 ns

12C clock high time triGH

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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SENSYLINK CA 9548

Low Voltage 8-Channel I1°C/SMBus Switch with Reset

I°C Interface Timing Requirements (continued)

Parameter Symbol TEST CONDITIONS MIN Typ MAX UNIT
I2C output fall time Standard-mode 300 |MS
(SDA out, 4.7kQ Rpui ,10-pF | tor Fast-mode® 300 ns
to 400-pF bus) Fast-mode Plus® 120 ns
Standard-mode 1000 ns
I2C input rise time tr Fast-mode® 300 ns

120 ns

Fast-mode Plus®
I2C spike time tsp SDA, SCL pin 50 ns
[high to low] SCth ns
. bl (Date) SDA output low vali L
data valid time :
tvaH(Data [low to high] SCL lo 0.6 ns
(Date) SDA output i alid )
. . ACK signal us
data valid acknowledge time | tvpack SDA (out) 1
Resgtibi
LOW-level reset time twi 6 ns
reset time Trst 500 ns
recovery time to START 0
I ns
condition
Note:

e D d SCL is typically 4.7 kO, @
iStance gf)SDA and SCL Wically 0 .

(1) In Fast-mode, the external pu?
(2) In Fast-mode Plus, the extern&l p

_____ I ==
P
L
_______ ) ‘ g O R —mopode--
I
I
I
R p—— ]:IIT_.
I
I
A ____ R
P
b
P,
P
I
SCL |
VH“::_‘\‘“‘
I
I
V"_____'____
I
| —p{ e
SDA |
V\H____: ____________
I
Voo do Y
T
T
Figure 3 Definition of timing on the 12C-bus
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

1. Function Descriptions

The CA9548 is an 8-channel, bidirectional translating switch for 12C buses that supports Standard-Mode (100
kHz) and Fast-Mode (400 kHz) operation. The CA9548 features I2C control using a single 8-bit control register
in which each bit controls the enabling and disabling for one of the 8 switch channels of I2C data flow.
Depending on the application, voltage translation of the I2C bus can alsgabe achieved using the CA9548 to
allow 1.8-V, 2.5-V, or 3.3-V parts to communicate with 5-V parts. Additio ib the event that communication

on the I2C bus enters a fault state, the CA9548 can be reset to resume norm
feature or by a power-on reset which results from cycling power to t ice.

4

ation using the RESET pin

1.1 Device address

Following a START condition, the bus master must
address of the CA9548 is shown in Figure 4. conservégpower, no internal pull-up resistors are
incorporated on the hardware selectable address must be pulled HIGH or LOW.

ddress of the slave it is accessing. The

Al | AO | R/W

@

The last bit of ve
selected, while

rmed. When to logic 1 ead is

ic 0 sele s the CA9548 addrass rence.

>
N

I IT|T| T\ r|rjr|r

1.2 Control register
Following the successful acknowledgement offithe g
CA9548(see Figure 5), which will be stored i
CA9548, it will save the last byte received. This register can be written and read via the 1?C-bus. Table 2
shows the CA9548 Command byte definition.

ave address, the bus master will send a byte to the
e control register. If multiple bytes are received by the

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Channel Selection Bits (Read/Write)

B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO

channel 6

channel 7

e Gy Control register

Table 2 shows the CA9548 Co a definition.

ommand byte defiiii

ER BITS !
B3

X

annel 3 disabled

annel 3 enabled

Channel 4 disabled

Channel 4 enabled

Channel 5 disabled

Channel 5 enabled

Channel 6 disabled

Channel 6 enabled

Channel 7 disabled

Channel 7 enabled

No channel selected, power-up/reset
default state

1.3 RESET input
The RESET input is an active LOW signal which may be used to recover from a bus fault condition. By
asserting this signal LOW for a minimum of tw(rst)L, the CA9548 will reset its register and I2C-bus state

machine and will deselect all channels. The RESET input must be connected to Vcc through a pull-up

resistor.

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

1.4 Power-on reset

When power is applied to Vcc, an internal Power-On Reset (POR) holds the CA9548 in a reset condition
until Vcc has reached VPOR. At this point, the reset condition is released and the CA9548 register and I2C-
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 t@reset the device.

1.5 Voltage translation
The pass gate transistors of the CA9548 are constructed such t \cc
maximum voltage that is passed from one I2C -bus to ar’er.

ge can be used to limit the

Vee(
Figur ows the voltage characteristic Si ote that the CA9548 is only tested
at thg points specified in “Electrical isti ta sheet order for the CA9548 to act as a
ge translator, the Vo(sw) voltage should be equal er than the lowest bus voltage. For example,
if the main bus was running at 5 V, and the dowfis 3.3V and 2.7 V, then Vo(sw) should be

s voltages. Looking at Figure 5 we see that
pltage is 3.5 V or lower, so the CA9548 supply
rs can then be used to bring the bus voltages to their

Vo(sw)(max) will be at 2.7 V when the €A9
voltage could be set to 3.3 V. Pull-up®resis
appropriate levels (see Figure 1).

2. Characteristics of the 1°C-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.
2.1. Bittransfer
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
(see Figure 7).

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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SDA /

X

\

SCL

Figure 7 Bit transfer

2.2. START and STOP conditions

Both data and clock lines remain HIGH when the bus i
while the clock is HIGH is defined as the START conditio

while the clock is HIGH is defined as the STOP co

SDA T

Data line Change
Stable; of data
Data valid allowed

sﬁ sy.

n(P)(s

LO
gure 8).

|
‘ .

8 Definition of STA

@ N
S ndition

-to-LOW transition of the data line
-to-HIGH transition of the data line

A device generati message is a ‘trans eviCe receiving is receiver device that
controls th e ‘master’ and the d are controlled by the the ‘slaves’(see
Figure 9)
S
SC I | |
SLAVE MASTER
SLAVE STER 12C-BUS
TRANSMITTER/ ANSMITTER/ RANSMITTER/
RECEIVER RECEIVER RECEIVER TRANSMITT RECEIVER MULTIPLEXER
SLAVE

Figufe 9 uration

The number of data bytes transferred between*the START and the STOP conditions from transmitter to

2.4. Acknowledge

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

Apr. 2022 Rev. 1.3
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Low Voltage 8-Channel I1°C/SMBus Switch with Reset

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 trangmitter must leave the data line HIGH
to enable the master to generate a STOP condition.

data output | I

by transmitter | / X )C::)(

vacknowl elge

ac

I

I

data output |
by receiver I
I

SCL from
master

\

clock pulse for acknowledgement
START conditon

Figure owleflgement on the 12

2.5. Bus transactions
Data is transmitted toy CA9 % register using the d own in Figu
(stop is necessary, '

control register

I T T T
AO 0 B6 ¥B5 B4 B3
L L L

+
START

conditj fm slave

slave address control register

S 1 1 1 0 A2 Al A0 B3 B2 Bl BO NA P
I 1 1
4 e/" 4
START no acknowledg STOP
condition from slave from master condition
Figure 12 Read control register
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Package Outline Dimensions (TSSOP-24)

TSSOP-24 Unit (mm)

T

Al

A
; { /\
Symbol Dimgn ons in Millimet Dim iONs in Inches
Min. Max. Mig. Max.
A 0.047
Al 0.050 .002 0.006
A2 0.800 ! 0.031 0.039
b 0.190 0.007 0.012
C 0.090 0.004 0.008
D 7.700 4 0.303 0.311
E 4.300 4,500 0.169 0.177
El 6.200 6.600 0.244 0.260
e 0.650 (BSC) 0.026 (BSC)
L 0.400 0.800 0.016 0.031
0 0° 8° 0° 8°

Apr. 2022 Rev. 1.3
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SENSYLINK CA 9 548
Low Voltage 8-Channel I1°C/SMBus Switch with Reset

Recommend Land Pattern Layout (TSSOP-24)

TSSOP-24 Unit (mm)

1

Note:
1. All dimensions are in millimeter
2. Recommend tolerance is within 2=0.1mm
3. Change without notice

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Package Outline Dimensions (QFN4x4-24)

Side Vie%

QFN4x4-24 Unit (mm)

N1

100000

Dimensions in Milligaeters Dimensions in Inches
Symbol .
Min. n. Max.
A 0.700 t.ozs 0.031
Al 0.000 0.000 0.002
A3 0. 0.008REF
D 3.900 0.154 0.161
E 3.900 ‘ 0.154 0.161
D1 2.600 2.800 0.102 0.110
El 2.600 2.800 0.102 0.110
k 0.200MIN. 0.008REF
b 0200 | 0.300 0008 | 0012
e 0.500TYP. 0.020TYP
L 0300 | 0.500 0012 | 0.020

Note: pin 1 shape for thermal pad on backside is not limited to bevel, it can be a notch or arch

Apr. 2022 Rev. 1.3
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Recommend Land Pattern Layout (QFN4x4-24)

&

QFN4x4-24 Unit (mm)

24025

DDD

ZA4X0. @

|:| c$ 0 <t
L 1L "
2.6
| | .
Note:
1. All dimensions are in millimeter
2. Recommend tolerance is within =0.1mm
3. Ifthe thermal pad is not necessary, designer can leave the land pattern area blank
4. Change without notice
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Packing information

Reel Dimension

)

CA9548
Low Voltage 8-Channel I1°C/SMBus Switch with Reset

BO

—%7

Feed Direction

o
et
J
backace tvoe | REE! sﬁ'ﬁ"&nsion Reel width | A0 BO KO p PO W ot
gelyp size (£3.0mm) (x1.0mm) (x0.1mm) | (x0.1mm) | (z0.1mm) | (x0.1mm) | (0.1mm) | (x0.3mm)
TSSOP-24 13 330 16.8 6.8 8.3 1.6 8.0 4.0 16.0 Q1
QFN4x4-24 13 330 12.8 4.3 4.3 1.1 8.0 4.0 12.0 Q2

Apr. 2022 Rev. 1.3
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Revision History

Version Date Change Content
Verl.0 2020/12 Initial

Verl.l 2021/01 Update Ordering Information

Verl.2 2021/07 Update Read Control Register

Verl.3 2022/04

Update Electricil Char%
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YLINK
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SENSYLINK Microelectronics Co., Ltd reserves th
other changes without further notice to this document

c%%s Co td

ma ications, enhancements, improvements, corrections or
any product described herein or to discontinue any product or
service. Customers should obtain the latest relevant in tion before placing orders and should verify the latest and
complete information. SENSYLINK Microelectronics does not assume any responsibility for use of any product, nor does
SENSYLINK Microelectronics any liability arising out of the application or use of this document or any product or circuit
described herein. SENSYLINK Microelectronics assumes no liability for applications assistance or the design of Customers’
products. Customers are responsible for their products and applications using SENSYLINK Microelectronics components.

SENSYLINK Microelectronics does not convey any license under its patent or trademark rights nor the other rights.

SENSYLINK Microelectronics Co., Ltd © 2015 - 2022.
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