CA9546
Low Voltage 4-Channel I1°C/SMBus Switch with Reset
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Description Features

The chip is a 4-channel bidirectional translating ® Operation Voltage: 1.65V to 5.5V

switch with reset input controlled by 12C/SMBus. The ® Standby Current: 1.5uA (Max.)

upstream pair (SCL/SDA from the master) fans out to ® 1-of-4 bidirectional translating switches

4 downstream pairs (SCLO-3/SDA0-3 from the between 1.8V, 2.5V, 3.3V and 5.0V
slaves). The CA9546 has 8-bit control register, which ® ' ith SMBus and I2C interface
allows selecting any channel or any combinations of ° .OMHz (Fast mode+)
channel0-3. L4

The reset input pin with active low allows the chip to ° e low

recover from stuck situation from any downstream °

pair. It can reset the I°C bus state machine, and all ' ny combination selection by

channels will be deselected once forcing low voltage
at RESET pin. o
The chip allows using different bus voltage on each °
pair, like 1.8V, 2.5V or 3.3V, which can communicate o

rt hot insertion

h during Power-up

Nois€ Filter on SCL/SDA inputs
mperature Range: -40°C to 85°C

with 5.0V parts by connecting external pull-
resistors to desired voltage.
Available Package: SOP-16, TSSOP-16, QFN4%4.-16 pplications
package.
@ ® Server, Naiebook PC

® Teleco

16] Vcc

15] SDA
14] S scL
A A2
SCL3
11 3 SDA3
[ 10] scL2

GND[ 8| [ 9] sbA2
SOP-16/TSSOP-16(Package code M/ QFN4x4-16(Package code QN)

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Typical Application

Vce Rpu = 4.7k to 10k for each resistor
. Py rY Py
L cnN

0.1uF
= vce GND
VpuO
SCL
hannel <€ »| SDAO SDA JEB
Channel 0 <
Slave devices |4 l (MCU)
Vpul
Channel 1 < I %
Slave devices |

Channel 2
Slave devices

&

CA9546

igure 1. Typimla&
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CA9546

Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Pin Description

PIN SOP-lglN o Description
Name TSSOP-16 QFN4x4-16
AO 1 15 Slave addresses setup pin input 0, Connec tly to Vcc or ground
Al 2 16 Slave addresses setup pin input 1 , Connect di Vcc or ground
‘RESET 3 1 Reset input with active low.
SDAO 4 2 Serial data of channel 0, con?t 4o adll-up resistor.
SCLO 5 3 Serial clock of channel 0, conn a pull-up resistor.
SDA1 6 4 Serial data of channel ect to 1) via a pull-up resistor.
SCL1 7 5 Serial clock of channej¢® ect tq Vpul® via a pull-up resistor.
GND 8 6 Ground pin.
SDA2 9 7 pnect to Vpu2® via a pull-up resistor.
SCL2 10 8 , connect to Vpu2®) igea pull-up resistor.
SDA3 11 9 el 3, connect to Vpu3( pullsup resistor.
SCL3 12 } @ of channel 3, connect ) I-up resistor.
A2 13 1 : esses setup piPinput 2 %irectly to Vcc or grotihd
SCL 14 2 jtal interface clock input ed a pull-up resistor to V:
SDA 15 3 igital interface data i or ou i C.
Vce 1 Power supply inp ngQ1luF low ESR cerami i
ull-

[1] VpuO-Vpu3 al

o3

ct

ference voltage for the ags

SCL

SDA

SCLO
SDAO

SCL1
SDA1

Switch

Noise Control

Filter

SCL2
SDA2

SCL3
SDA3

A0 Al A2

Figure 2. CA9546 function block

Apr. 2022 Rev. 1.3
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Ordering Information

CA9546 X X

——

Package Type
M : SOP-16

MT : TSSOP-16
QN : QFN4x4-16

Operation

1

Order PN Green MPQ Temperature

CA9546MR Halogen free 4,000 -40°C ~ +85°C
_AQ°C ~ 0

CA9546MTR Halogen free YWWAXX 4,000 40°C ~ +85°C

CA9546QNR Haloge@ YV\?\%‘B y 5,000 1&: ~ +850C

Notes

1. Based on RO 2012 , Halogen free covers le t patkage types Seng ffers only@8tates halogen free, instead of
lead free.
th

2. MarkinglID incl 2¥ows of characters. |y general characters are "d row of characters are date
oductioiinformation.

),
%Q

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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CA9546

Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Absolute Maximum Ratings (Note3)

Parameter Symbol Value Unit

Supply Voltage Vce to GND -05t07 \%
SDA, SCL, A0-A2 Voltage Vspa/Vscl/Vao/Vai1/Vaz to GND -05t07 \Y
RESET Voltage Vreser to GND -0.5t07 \Y
SDAO0-3, SCL0-3 Voltage Vspao-3/VscLo-3to GND S5to7 \Y/
Storage temperature Range Tste ' % -65 to 150 °C
;Zigr;l'desr;perature (Soldering, 10 Tieno 260 oC
Maximum Junction Temperature 125 °C
ESD MM SD +200 \%
ESD HBM +4000 \%
ESD CDM +1000 \%
Note3

Recommended Operating Conditions

Parameter mbol Value Unit
Supply Voltage C 1.65 ~ 55 \%
Ambient Operation Temperature Range A -40 ~ +85 °C

Apr. 2022 Rev. 1.3
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Electrical Characteristics
Over recommended operating free-air temperature range (unless otherwise noted)

Parameter Symbol TEST CONDITIONS MIN Typ@) MAX UNIT
Supply Voltage Vcce 55 \%
Vce = 3.6 V; VI® = Vee or GND; fSCL = 100 kHz 20 UuA
Supply Current lcc
Vee =5.5V; VI =Vcc or GND; fSCL = 100 kHz 30 UA
Vce = 3.6 V; no load; VI = Vcc or GND 1 uA
Standby current Istb
Vce = 5.5 V; no load; VI = Vcc or 0.8 15 UuA
Power-on reset |\ o | 1o load; VI = Ve or GND 1.4 1.55 v
voltage
LOW-level input iL SCL, SDA -0.5 0.3* Vce v
voltage A2-AO, RESET -0.5 03*Vec | V
HIGH-level input v SCL, SDA 0.7* Ve 6 \Y
IH —
voltage A2-A0, RESET 0.7* Vcc Vce +0.5 \%
LOW-level input I Vi=G 1 UA
current
HIGH-level input 1 UA
current
SDA LOW:-level mA
output current mA
pF
Input pF
capacitance
pF
Switch-on 30 Q
resistanc 20 0
V
15 \
\Y,
SwitchButput 2 v
voltage \%
2.8 \Y,
Vi(sw) = Vcc = 5.0V; lo(s! \%
Vi(sw) = Voe =4.5V toghiyd 2.4 45 v
[1] All typical values are at nominal supply voltage (Vcc=
[21 RESET =Vcc when all other input VI=GND.
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-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® 1000 | kHz
, Standard-mode us
12C bus free time between
- (1) us
stop and start tsur Fast-mode
Fast-mode Plus® us
) Standard-mode us
1°C start or repeated start _ ] @ us
condition hold tHD;sTA Fast-mode
us
us
I2C start or repeated start tsu: us
condition setup SUSTA
us
us
12C stop condition setup us
us
Valid data time of ACK 3.45 us
condition Us
(ACK signal from SCL |
SDA (out) low) .45
Standard-mode u
12C serial-data hol Fast-mode®
us
°C Valid da us
(SCL low t@)e tvp;DAT 0.9 us
valid) 0.45 us
ns
ns
ns
andard-mode us
ck low time tLow Fast-mode® ! us
0.5 us
4.0 us
12C clock high time triGH 0.6 us
0.26 us
Standard-mode 300 ns
12C input fall time tr Fast-mode 300 ns
Fast-mode Plus® 120 ns
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

I°C Interface Timing Requirements (continued)

Parameter Symbol TEST CONDITIONS Typ MAX UNIT
I2C output fall time Standard-mode 300 ns
(SDA out, 4.7kQ Rpui ,10- tor Fast-mode® 300 ns
PF to 400-pF bus) Fast-mode Plus® 120 ns
Standard-mode 1000 ns
I2C input rise time tr Fast-mode® 300 ns
Fast-mode Plus® 120 ns
I2C spike time tsp SDA, SCL pin 50 ns
[high to low] SCL | 0 SDA ns
tvdL(Data) . 1
e output low valid
data valid time -
fvaH(Data) [low to high] SCL low t 0.6 ns
output high vaii )
data valid acknowledge o, ACK signal fr L low to 1 us
time VDIACK SDA (out) lo
Res i e
LOW-level reset time twi ns
reset time trst 500 ns
recovery time to START
condition trecisTa) 0 ns
Note: @

(1) In Fast-mode, the external erJ”’
(2) In Fast-mode Plus, the exterrfaf' pu

d SCL is typically 4.7 K
DA and SCL is’mically

Apr. 2022 Rev. 1.3
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

1. Function Descriptions

The CA9546 is a 4-channel, bidirectional translating I?C switch. The master SCL/SDA signal pair is directed to
four channels of slave devices, SCLO/SDAO-SCL3/SDA3. Any individual downstream channel can be selected
as well as any combination of the four channels.

The device offers an active-low RESET input which resets the state mach allows the CA9546 to recover
when one of the downstream I2C buses get stuck in a low state. The state of the device can also be

reset by cycling the power supply Vcc, also known as a pow-on réget Both the RESET function and a

POR will cause all channels to be deselected.

The connections of the 12C data path are controlled, bygthe I2C master device that is switched to

| acknowl&dgment of the slave address (hardware
istér is written to or read from to determine the

communicate with multiple 1°C slaves. After the succ
selectable by AO. Al and A2 pins), a single 8-bit contr

selected channels.
The CA9546 may also be used for voltage tr ationQ@allowing the use of different bus voltages on each
SCLx/SDAX pair such that 1.8-V, 2.5-V, p can communicatewith 5-V parts. This is achieved by

using external pull-up resistors to pu p toithe desired voltage f aster and each slave channel.

ut%ss of the slave which i ssing.
serve power, no inte ull-up gesigfors are

y must be pullg@l HIGH (0)

1.1 Device address '
Following a START ¢

th® CA
h

jon, t S master m

The address
incorporated

o)
shown in Figure 4.
ardwar€ selectable addre ins a

The last bit of the slave address defines theffoperatign t erformed. When set to logic 1 a read is
selected, while a logic 0 selects a write o . Sl sRows the CA9546 address reference.

erence

INPUTS C BUS SLAVE ADDRESS
A2 Al A0 Write Read
L L L 0xe0 Oxel
L L H Oxe2 Oxe3
L H L Oxed 0Oxeb
L H H 0Oxe6 Oxe7
H L L 0xe8 0xe9
H L H Oxea Oxeb
H H L Oxec Oxed
H H H Oxee Oxef
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

1.2 Control register
Following the successful acknowledgement of the slave address, the bus master will send a byte to the
CA9546(see Figure 5), which will be stored in the control register. If multiple bytes are received by the
CA9546, it will save the last byte received. This register can be written and read via the 12C -bus. Table 2
shows the CA9546 command byte definition.

channel selection bit
(read/write)

channel 3 chann channel channel 0

Figure ister

One or several SCLx/SDAx downstrea i hannel, is selected by the contents of the control
register. This register is written afte has been addressed. The 4 LSBs of the control byte are
used to determine which cha i cted. When a chan lected, the channel will become
active after a STOP conditiog ) d on the I°C -bus. T surgs that all SCLx/SDAX lines are
in a HIGH state wh ade active, so that n© ns are gener, the time of
connection. the able 2 shows the ©A9 mand

byte definitio

Table2 C d

5 B4 Bl

\
o\

‘ X X X X
nnel 0 enabled
annel 1 disabled
X X X X
channel 1 enabled
channel 2 disabled
X X X X
channel 2 enabled
channel 3 disabled
X X X X X X X
1 channel 3 enabled
no channel selected;
0 0 0 0 0 0 0 0
power-up/reset default state

Remark: Several channels can be enabled at the same time. Example: B3 = 0, B2 = 1, B1 = 1, BO = 0, means
that channel 0 and channel 3 are disabled and channel 1 and channel 2 are enabled. Care should be taken not to

exceed the maximum bus capacitance.

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

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 twesyL, the CA9546 resets its registers and I1°C -bus state

machine and deselects all channels. The RESET input must be connected to Vcc through a pull-up
resistor(see Figure 1).

START
SCL

SDA

™/

50%

RESET
[—| tric;sta

Figure 6. Defimition o
1.4 Power-on reset
I
D

Twarst)L

timing

the CA9546 in a reset condition
the CA9546 register and I12C -
all the channe deselected.

When power is applied to Vcogan i wer-On Reset (POR
until Vcc has reached VPoR. A reset condition is relé@s

bus state machine vﬂtializ

1.5 Voltage tr ati \
The pass gat sistors e CA9546 are cgrstruc
the maximum‘vo hat is passed from on -blg to aMother.

ch that the Vcggyoltag n be d to limit

54

S

Vo(s

Min
Type

/
2 3 I 4 I 5 I 6
Vee(V)

Figure 7. Pass gate voltage versus supply voltage

Figure 7 shows the voltage characteristics of the pass gate transistors (note that the CA9546 is only
tested at the points specified in “Electrical Characteristics” of this data sheet). In order for the CA9546 to
act as a voltage translator, the Vo(sw) 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
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
14
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Vo(sw) should be equal to or below 2.7 V to effectively clamp the downstream bus voltages. Looking at
Figure 7 we see that Vo(sw)(max) will be at 2.7 V when the CA9546 supply voltage is 3.5 V or lower, so
the CA9546 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.

2. Characteristics of the 12C-bus

The 12C -bus is for 2-way, 2-line communication between different ICs dules. The two lines are a

serial data line (SDA) and a serial clock line (SCL). Both lines con ed to a positive supply via
a pull-up resistor when connected to the output sta of a dévi transfer may be initiated only
when the bus is not busy. \

2.1. Bittransfer

e on the SDA line must remain stable during
in t ata line at this time are interpreted as control

One data bit is transferred during each clock puls
the HIGH period of the clock pulse as ch@ng
signals (see Figure 8).

sm?

Data line
Stable;
Data valid e
e 8\ Bit transfer Q
i bugy” IGH-to-LOW transition of the data
ion (S). OW-to-HIGH transition of the data

(P) (see Figure 9).

 J
START conditon STOP conditon

Figure 9. Definition of START and STOP condition

2.3. System configuration
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’
(see Figure 10).

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
15



Sy
SENSYLINK CA 9 54 6
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SDA
MASTER SLAVE MASTER
SLAVE MASTER 12C-BUS
TRANSMITTER/ TRANSMITTER/ TRANSMITTER/
RECEIVER RECEIVER RECEIVER TRANSMITTER RECEIVER MULTIPLEXER

Figure 10. System configurati

2.4. Acknowledge

The number of data bytes transferred between the STA the STOP conditions from transmitter to

receiver is not limited. Each byte of 8 bits is fol d by on nowledge bit. The acknowledge bit is a

HIGH level put on the bus by the transmitter, w ster generates an extra acknowledge related

clock pulse.

A slave receiver which is addresse

e te an acknowledge after the reception of each byte. Also,
r the reception of ea hat has been clocked out of the
ges has to pull dow line during the acknowledge

3 S
clock pulse so that’ SDA S er the acknow! lated clock
pulse; set-up and hol o

er by not genegatind a knowledge on the

his
iti

ent, the tra Itt&r must | he data line

not ackRgwle

I
by receiver I
I
| acklowledge -~
SCL from
master | | 1 9
sl 0
L=, clock pulse for acknowledgement
START conditon

Figure 11. Acknowledgement on the I2C -bus

2.5. Bus transactions
Data is transmitted to the CA9546 control register using the Write mode as shown in Figurel2. Data is
read from CA9546 using the Read mode as shown in Figure 13. Stop condition is necessary.

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset
slave address control register

S 1 1 1 0 A2 Al A0 0 A X X X X B3 B2 Bl BO A p
1 |
1 f r

START condition R/W acknowledge acknowledge / STOP
from slave \rom slave condition

4

Figure 12. Write contrw
slave address control register

T T T T T T
S 1 1 1 0 A2 | Al | AO 1 B5 B4 B3 B2 Bl BO [ NA P
| | | | | |
4 4 Inonled no acknowledge / S?OP
o Cnowiedge from master
START condition m slave condition

W7, Y
N Q\

%
(L

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Package Outline Dimensions (SOP-16)

SOP-16

v . .
Pimensions in Inches

Symbol Min. Min. Max.
A 1.300 0.051 0.069
Al 0.100 0.004 0.010
A2 1.400 0.055 0.059
b 0.33 0.51 0.013 0.020
c 0.17 0.250 0.007 0.010
D 9.800 10.000 0.386 0.394
E 3.800 4,000 0.150 0.157
E1l 5.800 6.200 0.228 0.244
e 1.270 (BSC) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°

Unit (mm)

Apr. 2022 Rev. 1.3
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SENSYLINK

CA9546
Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Recommend Land Pattern Layout (SOP-16)

SOP-16  Unit (mm)

0.6 127 ?\
‘ SE P

o

Qv

3.9

5.8
/.7

Note:

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

Apr. 2022 Rev. 1.3

SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Package Outline Dimensions (TSSOP-16)

TSSOP-16  Unit (mm)

Svmbol Dimensions in ensions in Inches
ymboo Min. in. Max.
A 0.047
Al 0.050 0.002 0.006
A2 0.800 0.031 0.039
b 0.190 8 0.007 0.012
C 0.090 0.200 0.004 0.008
D 4,900 5.100 0.193 0.201
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 0.03
) 0° 8° 0° 8°

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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SENSYLINK CA 9 54 6
Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Recommend Land Pattern Layout (TSSOP-16)

TSSOP-16  Unit (mm)

&
()OQD <

Note:
1. All dimensions are in millimeter
2. Recommend tolerance is within =0.1mm
3. Change without notice
Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Package Outline Dimensions (QFN4x4-16)

QFN4x4-16 Unit (mm)

N16

J U

N1

ANANAND

N5

tom View

ensions in Inches

Max.

. 0.031

Al 0.000 0.000 0.002
A3 0.008REF

D 3.900 , 0.154 0.161

3.900 4,100 0.154 0.161

D1 2,000 2.200 0.079 0.087

El 2,000 2.200 0.079 0.087
k 0.200MIN. 0.008REF

b 0250 | 0.350 0010 | 0014
e 0.650TYP. 0.026TYP

L 0450 | 0.650 0018 | 0.02

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 SENSYLINK Microelectronics Co., LTD
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SENSYLINK CA 9 54 6
Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Recommend Land Pattern Layout (QFN4x4-16)

QFN4x4-16 Unit (mm)

0.65
N16 N13

2
Q

N1

Note: Q%
1. All dimensions are in millimeter

2. Recommend tolerance is within =0.1mm

3. Change without notice

Apr. 2022 Rev. 1.3 SENSYLINK Microelectronics Co., LTD
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Packing information

CA9546

Low Voltage 4-Channel I1°C/SMBus Switch with Reset

Reel Dimension

Feed Direction

Reel

Package tvpe Reel dimension Reel width A0 BO KO P PO w Pinl
gelyp size (£3.0mm) (#1.0mm) | (z0.1mm) | (x0.1mm) | (x0.1mm) | (£0.1mm) | (x0.1mm) | (£0.3mm)
SOP16 13 330 16.8 6.5 10.3 2.1 8.0 4.0 16.0 Q1
TSSOP-16 13" 330 12.8 6.8 5.4 1.2 8.0 4.0 12.0 Q1
QFN4x4-16 13 330 12.8 4.3 4.3 1.1 8.0 4.0 12.0 Q2
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SENSYLINK Microelectronics Co., Ltd reserves th

mal ications, enhancements, improvements, corrections or
other changes without further notice to this document 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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