CA9306

Dual Bidirectional 1°C Bus and SMBus Voltage-Level Translator

SENSYLINK Microelectronics

(CA9306)
Dual Bidirectional FFC Bus and SMBus

Voltage-Level Translator

The CA9306 device is a dual bidirectional I°C and SMBus voltage-
level translator with an enable input, and is operational from 1.2V
to 3.3V Vger1 and 1.8V to 5.5V Vgepo.

It is ideally used in Servers, Routers, PC, Industrial Automation
and two-signal interfaces (I°C, SMBus, PMBus, MDIO, UART, low-
speed SDIO, GPIO).
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1. Description

The CA9306 device is a dual bidirectional 1°C and
SMBus voltage-level translator with an enable input,
and is operational from 1.2V to 3.3V Vggr; and 1.8V
to 5.5V Vgree2.

The CA9306 device allows bidirectional voltage
translations between 1.2V and 5V without a direction
pin. The low ON-state resistance (RON) of the switch
allows connections to be made with minimal
propagation delay. When EN is high, the translator
switch is ON, and the SCL1 and SDAl /O are
connected to the SCL2 and SDA2 1/O respectively,
allowing bidirectional data flow between ports. When
EN is low, the translator switch is OFF, and a high-
impedance state exists between ports.

The CA9306 device can be used to isolate a 400kHz
bus from-a 100kHz bus by controlling the EN pin to
disconnect the slower.  bus during fast-mode
communication in addition.to voltage translation.
Available Package: MSOP-8, DFN3x4-8;, DFN2x3-8
package.

4. PIN Configurations

Features

2-Bit bidirectional translator for SDA and SCL

in mixed-mode I1°C applications

I°C and SMBus compatible

Less than 1.5ns maximum propagation delay to
accommodate standard-mode and fast-mode 1°C
devices and multiple masters

Allows voltage-level translation between

— 1.2V Vger; and 1.8V, 2.5V, 3.3V, or 5V Vger

— 1.8V Vger1 and 2.5V, 3.3V, or 5V Vger,

— 2.5V Vger1 and 3.3V or 5V Vgers

— 3.3V Vgrer1 and 5V VRer2

Provides bidirectional voltage translation with no
direction pin

Low 3.5Q ON-state resistance between input
and output ports provides less signal distortion
5V tolerant I°C 1/0 ports to support mixed-mode
signal operation

High-impedance SCL1, SDA1, SCL2, and SDA2
pins for EN = Low

Lockup-free operation for isolation when EN =
Low

Flow-through pin out for ease of printed-circuit-
board trace routing

Applications

I°C, SMBus, PMBUs, MDIO, UART, low-speed
SDIO, GPIO, and other two-signal interfaces
Servers

Routers (Telecom Switching Equipment)
Personal Computers

Industrial Automation Applications

GND[IT_] O 1T JEN

VREFlI:D: :D:IVREFZ
scLi[JT ] [ 1T IscL2
SDAL[IT | [ 1T 1SDA2

EN Vger, SCL2 SDA2

ENVger2 SCL2 SDA2

...............

GNDVger: SCL1ISDAL

MSOP-8(Package Code MM)

GND Vger1 SCL1SDAL
DFN3x4-8(Package Code DN)

DFN2x3-8 (Package Code DNA)

Sep. 2022 Rev. 1.0

SENSYLINK Microelectronics Co., LTD



SENSYLINK

CA9306

Dual Bidirectional 1°C Bus and SMBus Voltage-Level Translator

5. Typical Application

The typical value of Rpy is 1kQ Vppu=3.3V
200kQ
Veea=1.8V CA9306 _ENIBS  roySRe
» 1_ » 2 VREFL VREer2 ﬁ
I Voo
Reu 2Rpu
4
2
V SCL I1°C Bus Slave
- 4 H3ISCLL  rgy] ISCL2|6 SGH  (eg. CT7431-
I2C Bus Temperature Sensor )
Master
SDA 4 |SDA1 SDA2| 5 SDA
GND GND
GND
J;
Figure 1 Typical Application Circuit (Switch Always Enable)
The typical value of Rpy is 1kQ
3.3-V Enable Signal Vppy=3.3V
—on P 4
Off ——
200kQ
Vrer1=1.8V CA9306 EN|8 §RPU§ Rpu
* T 2 VREF1 VRrer2 i
I Vee
ReuZRey
:' I°C Bus Slave
Vee SCL 3ISCL1 5w SCL2/ 6 »| (e.g. CHT8305-Humidity
I°C Bus Sensor )
Master
SDA 4 |SDAL !?Vlv_\— SDA2 5, SbA
- Ll - »
GND GND

GND

J71

Figure 2 Typical Application Circuit (Switch Enable Control)

Sep. 2022 Rev. 1.0
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6. Pin Description

PIN Name | PIN No. Description
GND 1 Supply ground
VRer1 2 Low-voltage-side reference supply voltage for SCL1 and SDA1
SCL1 3 Serial clock, low-voltage side
SDA1 4 Serial data, low-voltage side
SDA2 5 Serial data, high-voltage side
SCL2 6 Serial clock, high-voltage side
VRer2 7 High-voltage-side reference supply voltage for SCL2 and SDA2
EN 8 Switch-enable input

7. Function Block

VRer1 VRer2

2 7

scL1—3 6 scL2

[o]
1=

spA1—4 S SpA2

2

Figure 3 CA9306 Function Block

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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8. Ordering Information

CA9306 X X

—
Package Type Packing
MM:MSOP-8 R : Tape & Reel
DN :DFN3x4-8

DNA:DFN2x3-8

N . 2 . Operation

Or@ Grge\n@ PaAck@)‘ Marking ID Packing MPQ Temperature
9306 O~ ar0

CA9306MMR | Halogen free MSOP-8 YWWAXX Tape & Reel 3,000 -40°C~+85C
9306 o o

CA9306DNR- | ‘Halogen free DFN3x4-8 YWWAXX Tape & Reel 5,000 -40°C~+85°C

CA9306DNAR | Halogen free DFN2x3-8 YV|§|/I>:( A Tape & Reel 3,000 -40°C~+85°C

Notes:

1. Sensylink can meet RoHS2.0/REACH requirement. Most package types Sensylink offers only states halogen free, instead of lead free.

2. Marking ID includes 2 rows of characters. In general, the 1st row of characters are part number,.and the 2nd row of characters are date
code plus production information.

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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9. Specification

9.1 Absolute Maximum Ratings*

Parameter Symbol Value Unit
DC Reference Voltage Range VRer1 -05t07 \YJ
DC Reference Bias Voltage Range VRer2 -05t07 \YJ
Input Voltage Range V| -05t07 \%
Input/Output Voltage Range” Vio -0.5t07 \Y
Continuous Channel Current 128 mA
Input Clamp Current lik -50 mA
Maximum Junction Temperature Timax 125 °C
Storage Temperature Range Tsig -65 to 150 °C
ESD HBM ESDygm +4000 Y,
ESD CDM ESDcom +1000

Notes:

1. Stresses greater than those-listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress
ratings only. Functional operation<of the device at the "Absolute Maximum Ratings" conditions or any other conditions beyond those
indicated under "Recommended Operating Conditions" is not recommended. Exposure to "Absolute Maximum Ratings" for extended
periods may affect device reliability.

2. The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

9.2 Recommended Operating Conditions

Parameter Symbol Value Unit
Input/output Voltage Vio 0to 5.5 \YJ
Reference Voltage VRer1 0to 5.5 \YJ
Reference Voltage VRer2 0to 5.5 \YJ
Enable input Voltage EN 0to 5.5 \%

Pass Switch Current lpass 64 mA
Operating Ambient T, .40 to 85 °C

Temperature
Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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9.3 Electrical Characteristics

Over recommended operating ambient temperature range (unless otherwise noted). All limits are 100% tested at
TA=25°C.

Parameter Symbol TEST CONDITIONS MIN Typ. MAX UNIT
Input Clamp Voltage Vik [ ==18 mA,EN=0V -1.2 V
Input Leakage ly | Vy=5V,EN=0V 5 UA
Current

Input Capacitance Cien Vi=3Vor0 12 pF
Off Capacitance Cio(oft Vo=3Vor0,EN=0V 2.5 6 pF
On Capacitance Cio(on) Vo=3Vor0,EN=3V 25 125 pF
Vi=0,lo=64mA,EN=45V 35 5.5 Q
V,=0,lo=64mA,EN=3V 4.7 7 Q
: Vi=0,lo=64mA EN=23V 7 9.5 Q

On-state Resistance Ron
V,=0,lo=15mA,EN=15V 10 32 Q
V=24V, lo=15mA EN=3V 20 80 140 Q
V=17V, lo=15mA EN=23V 20 70 140 Q

9.4 Interface Timing Requirements
9.4.1 Switching Characteristics AC Performance (Translating Down) (EN = 3.3V)!

Over recommended operating ambient temperature range, EN = 3.3V, Viy = 3.3V, V. =0, Vy = 1.15V (unless
otherwise noted) (see Figure 15).

C. =50 pF C.=30pF C =15pF
PARAMETER RRM Lo St Sk £ L 2 UNIT
(INPUT) (OUTPUT) MIN MAX MIN MAX MIN MAX
teLm SCL2 or SCL1 or 0 0.8 0 0.6 0 0.3 o
tprL SDA2 SDAl 0 1.2 0 1 0 0.5
Note:

1. Translating down: the high-voltage side driving toward the low-voltage side.
9.4.2 Switching Characteristics AC Performance (Translating Down) (EN = 2.5V)*

Over recommended operating ambient temperature range, EN = 2.5V, V|y = 3.3V, V. = 0, Vy = 0.75V (unless
otherwise noted) (see Figure 15)

C.=50pF C.=30pF C.=15pF
PARAMETER | [ROM LS Sl ol Ok L= 2P0 UNIT
(INPUT) (OUTPUT) MIN MAX MIN MAX MIN MAX

teLy SCL2 or SCL1 or 0 1 0 0.7 0 04 ns
tpnL SDA2 SDA1 0 1.3 0 1 0 0.6

Note:

1. Translating down: the high-voltage side driving toward the low-voltage side.

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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9.4.3 Switching Characteristics AC Performance (Translating Up) (EN = 3.3V)*

Over recommended operating ambient temperature range, EN = 3.3V, V|3 = 2.3V, V. =0, V; = 3.3V,
Vy =1.15V, R = 300 Q (unless otherwise noted) (see Figure 15).

C. =50 pF C.=30pF C, =15DpF
PARAMETER SROL Lo St Sk £ o 2 UNIT
(INPUT) (OUTPUT) MIN MAX MIN MAX MIN MAX
teLm SCL1 or SCL2 or 0 0.9 0 0.6 0 0.4 o
tonL SDA1 SDA2 0 1.4 0 1.1 0 0.7
Note:

1. Translating up: the low-voltage side driving toward the high-voltage side.
9.4.4 Switching Characteristics AC Performance (Translating Up) (EN = 2.5V)*

Over recommended operating ambient temperature range, EN = 2.5V, V|3 = 2.3V, V. =0, V; = 3.3V,
Vu = 0.75 V, R =300-Q (unless otherwise noted) (see Figure 15).

C. =50 pF C.=30pF C.=15pF
PARAMETER | [ ROM LS L=o0P =20 L= 2P UNIT
(INPUT) (QUTPUT) MIN MAX MIN MAX MIN MAX

teuy SCL1 or SCL2 or 0 1 0 0.6 0 0.4 -
tonL SDAL SDA2 0 1.3 0 1.3 0 0.8

Note:

1. Translating up:the low-voltage side driving toward the high-voltage side.

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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9.5 Typical Characteristics

150
300 140
130
250 120
110
100
ﬁZDO & %
=) = 80
Z 150 g 7o
IID o &0
100 f 50
40
50 30
20
0 10
L L O L 0 05 1 15 2 25 3 35 4 45
Vspar 0 Vserq (V) v v v
Veuy=15V, |, =15 mA soat OF Vgeq (V)
EN ! Ven=4.5V, ;=15 mA
Figure 4 Typical Characteristics
Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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10. Detailed Descriptions

10.1 Overview

The CA9306 device is a dual bidirectional I°C and SMBus voltage-level translator with an enable (EN) input and
operates without a direction pin. The Vger; Voltage supply ranges from 1.2V to 3.3V and the Vggg, voltage supply
ranges from 1.8V to 5.5V.

The CA9306 device can also be used to run two buses. One bus is at 400kHz operating frequency and the other
is at 100kHz. If the two buses are operating at different frequencies, the 100kHz bus must be disconnected by
using the EN pin when the 400kHz operation of the main bus is required. If the master is running at 400kHz, the
maximum system operating frequency may be less than 400kHz because the level shifter add the delays.

In I1°C applications, the bus capacitance limit of 400pF restricts the bus length and number of devices. The
capacitive load on both sides of the CA9306 device must be taken into consideration when approximating the
total load of the system, in order to ensure the sum of both sides is under 400pF.

Both the SDA and SCL channels have the same electrical characteristics, and there is minimal deviation from
one output to another in voltage or propagation delay. This is a benefit over discrete-transistor voltage-
translation solutions, because of the symmetrical fabrication of the switch. The translator provides excellent ESD
protection to lower-voltage devices and protects less-ESD-resistant devices simultaneously.

10.1.1 Definition of threshold voltage

This document references a threshold voltage denoted as Vy,, which appears multiple times throughout this
document when discussing the NFET between Vgregr; and Vgero. The value of Vy, iscapproximately 0.6V at room
temperature.

10.1.2 Correct Device Set Up

Figure 5 shows a normal set up. The enable (EN) pin and Vger, are shorted together and tied to a 200kQ resistor
and a reference voltage equal to Vger plus the FET threshold voltage is established. This reference voltage is
required to help pass lows from one side to another side more effectively while still separating the different pull
up voltages on both sides.

Normal Setup
Vee=+3.3V

Veei=+1.8V Veer<Veez 200K

EN ], a
+1.8V+Vi,
3 :

Reu] Reu VasT 7 ]
Vrer1| -|- VRer2|

AN SCL1 SCL2 A

RPU§R

PU

SDA1 SDA2

Figure 5 Normal Setup

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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An external resistor is required to be tied between Vgregro and Ve, Without the resistor, there is no external
resistance from the Vcc, to Veer to limit the current such as in Figure 6. This effectively looks like a low
impedance path for current to travel through and may break the pass FET if the current flowing through the pass
FET is larger than the absolute maximum continuous channel current specified in section 9.1. The continuous
channel current is larger with a higher voltage difference between V¢c; and Vees.

Figure 6 shows an improper set up. If Ve is larger than V¢, but less than Vy,, the impedance between V¢, and
Ve is high, which does not cause damage to the device, but result in a low drain to source current. Concern
arises when V¢, becomes larger than Ve, by Vy,. During this event, the NFET turns on and begin to conduct
current, which is determined by the gate to source voltage and drain to source voltage.

Abnormal Setup
Vego=+3.3V

Veeri=+1.8V Veei<Veea 200K

e

7 ——
Vgs
Vrer1| T T VRer2

N SCL1 SCL2 N

2

SDA1 SDA2

Figure 6 Abnormal Setup

10.1.3 Disconnecting a Slave from the Main I°C Bus Using the EN Pin

The CA9306 device can be used as a switch to disconnect one side of the device from the main I°C bus, which
is advantageous in multiple situations. An example of this situation is if there are devices on the I°C bus which
only supports fast mode (400kHz) while other devices on the bus support fast mode plus (LMHz). The example
of this is presented in_Figure 7.

3.3V I’C bus 3.3V I°’C bus
(1 MH2) CR (400 kHz)
EN
GPlO—*

Note: GPIO logic high must not
exceed 3.3 V +Vy, in this example

Figure 7 Example of an I°C bus with multiple supported Frequencies

In this situation, if the master is on the 1MHz side, then communicating at 1MHz should not be attempted if
CA9306 were enabled. The CA9306 device needs to be disabled to avoid possibly glitching state machines in
devices which were designed to operate correctly at 400kHz or slower. When CA9306 is disabled, the master
can communicate with the 1MHz devices without disturbing the 400kHz bus. When the CA9306 is enabled,
communication across both sides at 400kHz is acceptable.

Sep. 2022 Rev. 1.0 SENSYLINK Microelectronics Co., LTD
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10.1.4 Supporting Remote Board Insertion to Backplane with CA9306

Another situation where CA9306 is advantageous when using its enable feature is when a remote board with 1°Cc
lines is required to be attached to a main board (backplane) with an I°C bus such as in Figure 8. If the
connection between remote board to a backplane is not done properly, it could result in data corruption during a
transaction or the insertion could generate an unintended pulse on the SCL line, which could glitch an I°C device
state machine causing the I°C bus to get stuck.

Main Board Remote Board
3.3V I°C bus CA9306 < 3.3V I’C bus
EN

GPIO

Note: GPIO logic high must not
exceed 3.3V +Vy, in this example

Figure 8 An Example of Connecting A Remote Board to A Main Board (Backplane)

CA9306 can be used to support this application because it can be disabled while making the connection. Then it
is enabled once the remote board is powered on and the buses on both sides are IDLE.

10.1.5 Switch Configuration

CA9306 has the capability of being used with its Vrer; voltage equal to Vrero. This essentially turns the device
from a translator to a device which can be used as a switch, and in some situations this can be useful. The
switch configuration is displayed in Figure 9 and the translation mode is displayed in Figure 10.

Vcez
Veer GPIO: high logic does not
exceed Vger + Vin
Where Veez = Veer 200K
VRer1 VRer2
Veer Veer Veez Vee
EN
Rpug Reu CA9306 Rpu Rpu
SCL1 SCL2
SDA1 SDA2

Switch Configuration: Vger1 = Vrere and
Enable is controlled by a GPIO

Figure 9 Switch Configuration
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Veeo
Veer
T 200K
VREF1 VRerF2
Veer Veet Veez Veez
EN
Re RPU CA9306 RpusReu
SCL1 SCL2
SDA1 SDA2

Translation Configuration
where Vceo >= Vregrr + 0.6 V

Figure 10 Translation Configuration

When CA9306 is in the switch configuration (Vrer: = Vrer2), the propagation delays are different compared to the
translator-configuration. Taking-a look at the propagation delays, if the pull-up resistance and capacitance on
both sides of the bus are equal, then in switch mode, the CA9306 has the same propagation delay from side 1 to
2 and side 2 to 1. The propagation delays become lower when Vcc1/Vcces is larger. For example, the propagation
delay at 1.8V is longer than at 5V in the switching configuration. When CA9306 is in translation mode, side
1propagate lows to side 2 faster than side 2 can propagate lows to side 1. This time.difference becomes larger
as the difference between Vcc, and V¢, becomes larger.

10.1.6 Master on Side 1 or Side 2 of Device

I°C and SMBus are bidirectional protocol means that devices on the bus can both transmit and receive data.
CA9306 was designed to allow for signals to be able to be transmitted from- either side, thus allowing for the
master to be able to be placed on either side of the device. Figure 11 represents the master on side two as
opposed to the diagram in Figure 1.

Veeo
Veei
200K
VRer1 VRer2
EN
CA9306
12C slave < sol SCL2 |« 12C or SMBus
devices Master
< » SDA1 SDA2 |« »| (processor)

Figure 11 Master on Side 2 of CA9306
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10.1.7 LDO and CA9306 Concerns

The Vger: pin can be supplied by a low-dropout regulator (LDO), but in some situations the LDO may lose its
regulation because of the bias current from Vggr, t0 Vgers- If the LDO cannot sink the bias current, then the
current has no other paths to ground and instead charges up the capacitance on the Vrgr; Nnode (both external
and parasitic), which results in an increase in voltage on the Vger; node. If no other paths for current to flow are
established (such as back biasing of body diodes or clamping diodes through other devices on the Vggr node),
then the Vrer; voltage ends up stabilizing when Vgs of the pass FET is equal to Vth, which means Vggr; node
voltage is Ve, - V. Note that any slaves/masters running off of the LDO now see the V¢, - Vi Voltage, which
may result in damage to those slaves/masters if they are not rated to handle the increased voltage.

Translator Setup with Vrgrq Veeo=+3.3V
provided by LDO and no path 200K
for bias current Veer1<Vees E (\Ven=Vrer1 + Vin )
CA9306
VRrer1 = Veez - Vin L
+ Vgs '|'
Loe - VREF1 VREF2
Vour =

Crer1 (Ibias = (Vccz - Ven) /200 k)

——

Figure 12 Example of No Leakage Current Path When Using LDO

To ensure LDO does not lose regulation caused by the bias current of CA9306; a weak pull-down resistor can be
placed on VREF1 to ground, providing a path for the bias current to travel.- The recommended pull-down resistor

is calculated by Equation 4. (0.75 gives about 25% margin for error incase bias current increases during
operation)

Veco=13.3V
Translator Setup gZOOK

Veei<Vec2

CA9306

+ &
+Vour = +1.8V | VOS] T
LDO VREFZ

- VReFL
Rpulldown =

ENJ | (_Ven = Vrer1 + Vin )

Crer1 ( Ibias = (Vccz - Ven) / 200 k )

Figure 13 Example with Leakage Current Path When Using LDO
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Ven = Vrer1 + Vin 1)
where
* Vy, is approximately 0.6V

Ibias = (VCCZ - Ven)/ZOOk (2)
Rpulldown = Vout/lbias 3
Recommended Rpuidown = Rpuiidown X 0.75 (4)

10.1.8 Current Limiting Resistance on Vrerz

The resistor is used to limit the current between Vger, and Vger; (denoted as Rec) and helps to establish the
reference voltage on the enable pin. The 200k resistor can be changed to a lower value. However, the bias
current proportionally increases as the resistor decreases.

Inias = (Veez - Ven)/Ree ™ Ven = Vrer1 + Vin )
where

* Vy, is approximately 0.6V
Keep in mind R¢c should not be sized low enough that Icc exceeds the absolute maximum continuous channel
current specified in.section 9.1 which is described in Equation 6.

Ree(min) 2 (Vecz = Ven)/0.128 © Ven = Vrgr1 + Vin (6)
Where

*Vy, is approximately 0.6V

10.2 Feature Description
10.2.1 Enable (EN) Pin

The CA9306 device is a double-pole, single-throw switch in which the voltage on the EN pin controls the gate of
the transistors. The CA9306 device is always enabled when power is applied to Vrer, as shown in Figure 1. And
the device is enabled when a control signal from a processor is in a logic-high state as shown in Figure 2.

10.2.2 Voltage Translation

The beginning feature of the CA9306 device is translating voltage from an I°C bus referenced to Vgery up to an
I°C bus referenced to Vppu, t0 which Vger, is connected through a 200kQ pull-up resistor. -Translation on a
standard, open-drain I°C bus is achieved by simply connecting pull-up resistors from SCL1 and SDA1 t0 Vgers
and from SCL2 and SDA2 to Vppy. Information on sizing the pull-up resistors can be found in the Sizing Pull-up
Resistors section.

10.3 Device Functional Modes

H = HIGH level; L = LOW level.

INPUT EN* TRANSLATOR FUNCTION
H SCL1 = SCL2; SDA1 = SDA2
L Disconnect

Note:
1. EN is controlled by the Vbias(rer,) logic levels and should be at least 1 V higher than Vger; for best translator operation.
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10.4 Parameter Measurement Information

Ven Ven
lo 1
l==| = Source [ | =
current .
¢ Vi-lo*Ron Sink
\ Vitlo™Ron \ lo  Current
a) Current Source Configuration b) Current Sink Configuration

Figure 14 Current Source and Current Sink Configurations for RON Measurements

USAGE SWITCH

Translating up S1
Translating up S2

V1
Vi
P Open | ||
From Output P \% V,
under Test S2 Input | | | | Vi
C

>
|

L
' (see Note A)
Notes:

A. CL includes probe and jig capacitance
B. All input pulses are supplied by generators having the following characteristics: PRR <10MHz, Z, = 50Q , tr < 2ns, tf < 2ns.

C. The outputs are measured one at a time, with one transition per measurement.

Figure 15 Load Circuit for Outputs
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10.5 Application and Implementation
10.5.1 General Applications of I°C

As with the standard I°C system, pull-up resistors are required to provide the logic-high levels on the translator
bus. Although the size of these pull-up resistors depends on the system, each side of the repeater must have a
pull-up resistor. The device is designed to work with standard-mode and fast-mode I°C devices in addition to
SMBus devices. Standard-mode I°C devices only specify 3mA in a universal I°’c system in which standard-mode
devices and multiple masters are possible. High termination currents can be used under certain conditions.
When the SDA1 or SDA2 port is low, the clamp is in the ON state, and a low-resistance connection exists
between the SDA1 and SDA2 ports. Assuming the higher voltage is on the SDA2 port when the SDA2 port is
high, the voltage on the SDA1 port is limited to the voltage set by Vger;. And when the SDA1 port is high, the
SDAZ2 port is pulled to the pull-up supply voltage of the drain (Vppy) by the pull-up resistors. This functionality
allows a seamless translation between higher and lower voltages selected by the user, without the need for
directional control. The SCL1-SCL2 channel also functions in the same way as the SDA1-SDA2.

10.5.2 Design Requirements

Parameter Symbol MIN TYP! MAX UNIT
Reference Voltage VRer2 Vger1 + 0.6 2.1 5 \%
Enable Input Voltage EN Vger1 + 0.6 2.1 5 \%
Reference Voltage VRer1 1.2 15 4.4 \%
Pass Switch Current lpass 6 mA
Reference-transistor Current Irer 5 uA

Note:
1. All typical values are at Ta= 25°C.

10.6 Detailed Design Procedure
10.6.1 Bidirectional Voltage Translation

To ensure the bidirectional clamping configuration (higher voltage to lower voltage or lower voltage to higher
voltage), the enable (EN) input must be connected to Vger> and both pins are pulled to high-side Vppy through a
pull-up resistor (typically 200 kQ), which allows Vggr, to.regulate the enable (EN) input. A 100pF filter capacitor
connected to Vgers is recommended. The I°C bus master output can be push-pull or open-drain (pull-up resistors
may be required) and the I°C bus device output can be open-drain (pull-up resistors are required to pull the
SCL2 and SDAZ2 outputs to Vppy). However, if either output is push-pull, data must be unidirectional or the
outputs must be 3-state capable and be controlled by some direction-control mechanism to avoid high-to-low
contentions in either direction. If both outputs are open-drain, then no direction control is required.

10.6.2 Sizing Pull-up Resistors

To get an estimate for the range of values that can be used for the pull-up resistor. Figure 16 show the maximum
pull-up resistance allowable by the 1°C specification for standard-mode (100kHz) and fast-mode (400kHz)
operation.
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10.6.3 Application Curve

10

Standard-mode
Fast-mode

Rp(max) (kOhm)

0 T

T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
Cb (pF)

Figure 16 Maximum Pull-up Resistance (Rp(max)) vs Bus Capacitance (Cb)
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11.Package Outline Dimensions and Recommend Land Pattern Layout

11.1 MSOP-8

Package Outline Dimensions

MSOP-8

it
4*—

p

Symbol Dimensions in Millimeters Dimensions in Inches
Min. Max. Min. Max.
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.250 0.380 0.010 0.015
C 0.090 0.250 0.004 0.010
D 2.900 3.100 0.114 0.122
E 2.900 3.100 0.114 0.122
El 4.700 5.100 0.185 0.201
e 0.650 (BSC) 0.026 (BSC)
L 0.400 0.800 0.016 0.031
0 0° 8° 0° 8°

Unit (mm)

Sep. 2022 Rev. 1.0
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Recommended Land Pattern Layout

MSOP-8 Unit (mm)

L0
N
045
R & Y ®
N 0
0.65

Notes:
1. All dimensions are in millimeter
2. Recommend tolerance is within =0.1mm
3. Change without notice
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11.2 DFN3x4-8

Package Outline Dimensions
DFN3x4-8 Unit (mm)

D N5 ¢ N8

IR
+

IRINIEI

Top View Bottom View
<
[ gy N oy B oy
2= (> ]0.08]
Side View
Dimensions in"Millimeters Dimensions in Inches
Symbol : ;
Min. Max. Min. Max.
A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF
D 2.900 3.100 0.114 0.122
E 3.900 4.100 0.154 0.161
b 0.150 0.250 0.006 0.010
e 0.650TYP. 0.025TYP
L 0.700 0.900 0.028 0.035

Note:

pin 1 shape on backside is not limited to bevel, it can be a notch or arch.
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Recommended Land Pattern Layout

DFN3x4-8 Unit (mm)

2.3
3.5
4.7

L2

0.3

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

Note:

Top View

Al A3

DFN2x3-8 Unit (mm)

!

h

]

il

Side View

|4
N1

Bottom View

Symbol Dimepsions in Millimeters Dim_ensions in Inches
Min. Max. Min. Max.
A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF
D 1.900 2.100 0.075 0.083
E 2.900 3.100 0.114 0.122
D1 1.400 1.600 0.055 0.063
E1l 1.400 1.600 0.055 0.063
b 0.180 0.300 0.007 0.012
e 0.500TYP. 0.020TYP
L 0.200 0.500 0.008 0.020

pin 1 shape on backside is not limited to bevel, it can be a notch or arch.
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Recommended Land Pattern Layout
DFN2x3-8 Unit (mm)

0.5

A
1.5 A
LO ol o~ <
— N N o
|
D~
S |
<
0 !
8x0. 3

Notes:
1. All dimensions are in millimeter

2. Recommend tolerance is within =£0.1mm
3. If the thermal pad is not necessary, designer can leave the land pattern area blank
4. Change without notice
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12.Packing information

=
O
o
&
— —
- | |
o a1l a1a2
= = e e — : :
= Q3] 4 Q3|04 Feed Direction
or— T T
= | |
|
(<))
&)
o~
[ 1™
1
PO
A
b, ©
= ()
B o B o M
l
— P —
)
=
L L — f
JAOL
Reel .
Package type R_eel dimension Reel width | A BO KO P PO w Pinl
size (£3.0mm) (x1.0mm) (x0.1mm) | (x0.1mm) | (£0.1mm) | (z0.1mm) | (0.1mm) | (x0.3mm)
MSOP-8 13 330 12.8 5.2 3.3 15 8.0 4.0 12.0 Q1
DFN3x4-8 13 330 12.4 3.3 4.3 1.0 8.0 4.0 12.0 Q2
DFN2x3-8 7 180 9.5 3.3 2.3 11 4.0 4.0 8.0 Q1
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13.Revision History

Version Date Change Content
Verl.0 2022/09 Advanced Version
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IMPORTANT NOTICE

SENSYLINK Microelectronics Co., Ltd reserves the right to make modifications, enhancements, improvements, corrections or
other changes without further notice to this document and any product described here in or to discontinue any product or
service. Customers should obtain the latest relevant information 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 useof 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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