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Lead Free

RS29511 Hot Swappable I?C Bus and SMBus Buffer

1 FEATURES

Supports Bidirectional Data Transfer of 12C
Bus Signals

Operating Power-Supply Voltage Range of
23Vto55V

Ta Ambient Air Temperature Range of
-40°C to 125°C

1-V Precharge on All SDA and SCL Lines
Prevents Corruption During Live Insertion
Accommodates Standard Mode and Fast
Mode I2C Devices

Supports Clock Stretching, Arbitration and
Synchronization

Powered-Off High-Impedance I12C Pins

2 APPLICATIONS

Servers

Enterprise Switching

Telecom Switching Equipment
Base Stations

Industrial Automation Equipment

3 DESCRIPTIONS

The RS29511 is a hot-swappable I°C bus buffer that
supports I/O card insertion into a live backplane without
corruption of the data and clock lines. Control circuitry
prevents the backplane-side 12C lines (in) from being
connected to the card-side 12C lines (out) until a stop
command or bus idle condition. When the connection is
made, this device provides bidirectional buffering,
keeping the backplane and card capacitances isolated.
During insertion, the SDA and SCL lines are pre-charged
to 1 V to minimize the current required to charge the
parasitic capacitance of the device.

The RS29511 rise time accelerator (RTA) circuitry
provide strong pull-up currents to the 12C bus during
positive bus transitions. This allows the use of weaker
pull-up resistors, which can lower VoL and lower power
system level power consumption.

When the I2C bus is idle, the RS29511 can be put into
shutdown mode by setting the EN pin low, reducing
power consumption. When EN is pulled high, the device
resumes normal operation. It also includes an open drain
READY output pin, which indicates that the backplane
and card sides are connected together. When READY is
high, the SDAIN and SCLIN are connected to SDAOUT
and SCLOUT. When the two sides are disconnected,
READY is low.

Device Information (¥
PART NUMBER PACKAGE BODY SIZE (NOM)

RS29511 MSOP8 3.00mmx3.00mm

(1) For all available packages, see the orderable addendum at the
end of the data sheet.
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4 REVISION HISTORY

Note: Page numbers for previous revisions may different from page numbers in the current version.

Version Change Date Change Item
A.O 2025/07/15 Preliminary version completed
A0.1 2025/10/30 Update Electrical Characteristics
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5 PACKAGE/ORDERING INFORMATION V)
ORDERING | TEMPERATURE | PACKAGE | PACKAGE
(3)
PRODUCT | “\/pre RANGE LEAD | MARKING @ | MSL PACKAGE OPTION
RS29511 | RS29511XM | -40°C ~125°C MSOP8 RS29511 | MSL3 | Tape and Reel, 4000

NOTE:

(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.
(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.
(3) RUNIC classify the MSL level with using the common preconditioning setting in our assembly factory conforming to the JEDEC
industrial standard J-STD-20F, Please align with RUNIC if your end application is quite critical to the preconditioning setting or if you

have special requirement.
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6 PIN CONFIGURATIONS AND FUNCTIONS

TOP VIEW

EN [1] [ 8] vce
SCLOUT [ 2] [ 7] sbaout
SCLIN [3] [ 6] SDAN
GND [4] | 5] READY

MSOPS8

PIN DESCRIPTION
PIN
NAME NO.

1/0®@ DESCRIPTION

Active-high chip enable pin. If EN is low, the RS29511 is in a low current mode. It
also disables the rise-time accelerators, disables the bus pre-charge circuitry, drives
EN 1 READY low, isolates SDAIN from SDAOUT and isolates SCLIN from SCLOUT. EN
should be high (at VCC) for normal operation. Connect EN to VCC if this feature is
not being used.

SCLOUT 2 1/0 Serial clock output. Connect this pin to the SCL bus on the card.
SCLIN 3 1/0 Serial clock input. Connect this pin to the SCL bus on the backplane.
GND 4 - Supply ground

Connection flag/rise-time accelerator control. Ready is low when either EN is low
or the start-up sequence has not been completed. READY goes high when EN is

READY 3 0 high and start-up is complete. Connect a 10-kQ resistor from this pin to VCC to
provide the pull-up current.
SDAIN 6 1/0 Serial data input. Connect this pin to the SDA bus on the backplane.
SDAOUT 7 1/0 Serial data output. Connect this pin to the SDA bus on the card.
Supply Power. Main input power supply from backplane. This is the supply voltage
VCC 8 ) for the devices on the backplane I2C buses. Connect pull-up resistors from SDAIN

and SCLIN (and also from SDAOUT and SCLOUT) to this supply. It is recommended
to place a bypass capacitor of 0.1 uF close to this pin for best results.
(1) I=input, O=output, I/O=input and output.
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7 SPECIFICATIONS
7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (!

MIN MAX UNIT
VCC -0.5 7 \Y,
Cglttgge SDAIN, SCLIN, SDAOUT, SCLOUT -0.5 7 \Y,
EN, READY -0.5 7 \Y,
lik Input clamp current Vi<0 -50 mA
lok Output clamp current Vo<0 -50 mA
lo Continuous output current ggLA(l)Tjﬁtl)zﬁjo;gAlsj(\:(LlN +50 mA
lcc Continuous current through VCC or GND +100 mA
01a Package thermal impedance @ MSOP8 170 °C/W
T Maximum junction temperature 130 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only,
which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The package thermal impedance is calculated in accordance with JESD-51.

(3) The maximum power dissipation is a function of Tymax, Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tymax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

7.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE UNIT
o Human-Body Model (HBM) +4000 \%
Vesp) | Electrostatic discharge -
Charged-Device Model (CDM) +1000 \%

A

‘ i 4 ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted).

MIN MAX UNIT
Vce Supply voltage 2.3 5.5
Vi Input voltage range EN input 0 5.5 Vv
Vio Input/output voltage range SDAIN, SCLIN, SDAOUT, SCLOUT 0 5.5
Vo Output voltage range READY 0 5.5
Ta Ambient temperature -40 125 °C
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7.4 Electrical Characteristics

Over operating free-air temperature range (unless otherwise noted). Typical specifications are at Ta = 25°C, Vcc = 3.3V,
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN®@ [ TYP @ | MAX @ | UNIT
POWER SUPPLY
VCC = 5.5V
lcc Supply Current SDAIN, SCLIN = 0V 20 4.5 mA
SDAOQUT, SCLOUT = 10k Rpu
EN=0V

SDAIN, SCLIN, SDAOUT, SCLOUT = 0V
Supply Current In Shutdown or Vcc

Mode Through The Vcc Pin @ |READY pin = Hi-Z

EN pulled low after bus connection event
(disable precharge)

Isp 20 30 KA

UVLO Under Voltage Lockout (Rising) |EN = Vcc 2 \Y
Under Voltage Lockout (Falling) |READY = 10 kQ to Vcc 1.9 Y,
START-UP CIRCUITRY
Vere Pre-Charge Voltage [SDA, SCL = Hi-Z o7 | 1 | 12 | v
RISE-TIME ACCELERATORS
Position transition on SDA, SCL
Ipu RTA Pull-Up Current @ VspasscL = 0.6 V, Slew rate = 1.25 V/us. 2 5 mA
VCC=33V
INPUT-OUTPUT CONNECTION
SDA/SCL pins = 90% Vcc, EN = Vcc,
Iu Input Pin Leakage GND -1 1 HA
SDA/SCL pins = 10% Vcc, EN = GND
Input-Output Offset Voltage
(SCLIN to SCLOUT, SCLOUT to h
Vos SCLIN and SDAIN to SDAOUT, Rpu for SDA/SCL = 10 kQ 65 120 mV
SDAOQUT to SDAIN
li_rRDY Ready Pin Leakage EN = VCC, READY = Vcc, Bus connected -1 1 HA
DIGITAL 10 THRESHOLD
ViH High-Level Input Voltage EN 0.7xVcc Vce
ViL Low-Level Input Voltage EN 0 0.3xVcc
SDAIN, SCLIN, SDAOUT, SCLOUT 0.10 0.4 \V;
loo=4mA,Vin=0.1V
VoL Low-Level Output Voltage
READY 0 0.4
lo.=3 mA )
DYNAMIC CHARACTERISTICS
CiN EN) EN Input Capacitance Ven =0V or Vg, f = 400 kHz 2.8
Cio reany) [READY Output Capacitance VRreapy = 0 V or Vcc, f = 400 kHz 3 5 pF
Cio spasscr) |SDA/SCL Pin Capacitance Vein=0V or Vcg, f = 400 kHz 6.5 10

(1) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.

(2) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.

(3) In shutdown mode there will also be current flowing from Vcc through the ready pin as this pin is pulled down to indicate the bus is
disconnected.

(4) Determined by design, not tested in production.
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7.5 Timing Requirements
MIN NOM MAX UNIT
fscL_max Maximum SCL clock frequency 400 kHz
teur Bus free time between a STOP and START condition 1.3 Ms
thp;sTA @ Hold time for a repeated START condition 0.6 us
tsuista @ Set-up time for a repeated START condition 0.6 us
tsu;sto @ Set-up time for a STOP condition 0.6 us
tro;pat @ Data hold time 0 ns
tsu.pat Data set-up time 100 ns
trow LOW period of the SCL clock 1.3 us
tricn @ HIGH period of the SCL clock 0.6 us
te @ Fall time of both SDA and SCL signals 20 x (Vcc/5.5V) 300 ns
t @ Rise time of both SDA and SCL signals 20 x (Vcc/5.5V) 300 ns

(1)  These are system-level timing specs and are dependent upon bus capacitance and pull up resistor value. It is up to the system designer
to ensure they are met.

7.6 Switching Characteristics
Over operating free-air temperature range (unless otherwise noted). Typical specifications are at Ta = 25°C, Vcc = 3.3V,
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT

START-UP CIRCUITRY

trrecHARGE | Time from Vcc to precharge enabled EBA; \S/S(I:_y E-;ll\_:lljz 20 40 us
VCC transition from OV to Vcc

ten Time from Vpor to digital being ready Time from Vporr to earliest stop 170 | 250 us
bit recongized
SDA, SCL = 10 kQ to Vcc

tibLe Bus idle time to READY active EN = Vcc 95 150 us
Measured at 0.5 x Vcc
SDA, SCL = 10 kQ to Vcc

toisaBLE Time from EN high to low to READY low |READY = 10 kQ to Vcc 30 50 ns
Measured at 0.5 x Vcc
SDA, SCL = 10 kQ to Vcc

tsTOP/READY ic[))r;Aclli':icfg RADYE/ay e stop READY = 10 kQ to Vcc 0.6 1 us
Measured at 0.5 x Vcc

INPUT-OUTPUT CONNECTION
Rpu for SDA/SCL = 10 kQ

triz Low to high propagation delay CL= 100 pF per pin 0 10 ns
Measured at 0.5 x VCC
Rpu for SDA/SCL = 10 kQ

trzL High to low propagation delay CL= 100 pF per pin 30 50 ns
Measured at 0.5 x VCC
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7.7 Typical Characteristics

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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8 PARAMETER MEASUREMENT INFORMATION
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9 DETAILED DESCRIPTION

9.1 Overview

The R$29511 is a hot-swappable 12C bus buffer that supports 1/O card insertion into a live backplane without
corruption of the data and clock lines. Control circuitry prevents the backplane-side 12C lines (in) from being
connected to the card-side 12C lines (out) until a stop command or bus idle condition. When the connection is
made, this device provides bidirectional buffering, keeping the backplane and card capacitances isolated. During
insertion, the SDA and SCL lines are pre-charged to 1 V to minimize the current required to charge the parasitic
capacitance of the device.

The RS29511 rise time accelerator (RTA) circuitry provide strong pull-up currents to the I2C bus during positive
bus transitions. This allows the use of weaker pull-up resistors, which can lower VoL and lower power system
level power consumption.

When the I2C bus is idle, the RS29511 can be put into shutdown mode by setting the EN pin low, reducing power
consumption. When EN is pulled high, the device resumes normal operation. It also includes an open drain
READY output pin, which indicates that the backplane and card sides are connected together. When READY is
high, the SDAIN and SCLIN are connected to SDAOUT and SCLOUT. When the two sides are disconnected,
READY is low.

9.2 Functional Block Diagram

RS29511

lSmA lSmA

SLEW RATE SLEW RATE
L ]
DETECTOR ‘ DETECTOR

—— VCC

\ | BACKPLANE-TO-CARD

SDAIN | SDAOUT
OT\ CONNECTION O~
CONNECT CONNECT CONNECT
ENABLE
100 kQ ; 100 kQ
——————W— o v |— o—W\

——AMA—— ~o——{ PRECHARGE [ ™So AA\\—

100 kQ 100 kQ

l 5mA %l 5mA
SLEW RATE SLEW RATE
L ]
DETECTOR | DETECTOR

SCLIN | | BACKPLANE-TO-CARD

scLouT
' CONNECTION O
CONNECT CONNECT
_u' —
P 0.55"Ve/
0.45*Vce

+
0.55*Vce/ I >—
0.45*Vcc CONNECT

STOP BIT AND

— READY
uvLo —R BUS IDLE l |
ENABLE 100 s r— DETECTION >—o INT
Delay

CONNECT
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9.3 Feature Description

9.3.1 Hot bus insertion
During a hot bus insertion event, the RS29511 keeps the buses disconnected to ensure that no data corruption
occurs on either bus. Once the buses are idle or a stop bit on the IN side is detected, the RS29511 connects the
buses and READY goes high.

9.3.2 Pre-charge voltage
Both the SDA and SCL pins feature a 1-V pre-charge circuit through an internal 100 kQ resistor prior to the pins
being connected to an 12C bus. This feature helps minimize disruptions as a result of a hot bus insertion event.

9.3.3 Rise time accelerators

The RS29511 features a rise time accelerator (RTA) on all I2C pins that during a positive bus transition, switches
on a current source to quickly slew the bus pins high. This allows the use of weaker pull-up resistors, which can
lower Vois and lower power system level power consumption.

9.3.4 Bus ready output indicator

The READY pin is an open drain output that provides an indicator to whether the buses are connected and ready
for traffic. This pin is pulled low when the connection between IN/OUT is high impedance. Once the bus is idle
or a stop condition on the IN side is detected, and the connection between IN/OUT is made, the READY pin is
released and pulled high by an external pull-up resistor, signaling that it is ready for traffic.

9.3.5 Powered-off high impedance for 12C and 1/0 pins

When the supply voltage is below the UVLO threshold, the I2C and digital 1/0 pins are a high impedance state
to prevent leakage currents from flowing through the device. When the EN pin is taken low, the device enters
an isolation state, presenting a high impedance on all bus pins and pulling the READY pin low.

9.3.6 Supports clock stretching and arbitration
The RS29511 supports full clock stretching, and arbitration without lock up.

9.4 Device Functional Modes

9.4.1 Start-up and precharge

When the RS29511 first receives power on the VCC pin, either during power-up or during live insertion, it starts
in an under voltage lockout (UVLO) state, ignoring any activity on the SDA and SCL pins until Vcc rises above
UVLO.

Once the ENABLE pin goes high, the ‘Stop Bit and Bus Idle’ detect circuit is enabled and the device enters the
bus idle state.

When Vcc rises above UVLO, the precharge circuitry will activate, which biases the bus pins on both sides to
about 1 V through an internal 100 kQ resistor.

9.4.2 Bus idle

After the Stop Bit and Bus Idle detect circuits are enabled the device enters the bus idle state. The pre-charge
circuitry becomes active and forces 1 V through 100 kQ nominal resistors to the SCL and SDA pins. The pre-
charge circuitry minimizes the voltage differential seen by the SCL/SDA pins during a hot insertion event. This
minimizes the amount of disturbance seen by the I/O card.

The device waits for the SDAIN and SCLIN pins to be high for the bus idle time or a STOP condition to be
observed on the IN pins. The SDAOUT and SCLOUT pins must be high and the SDAIN and SCLIN pins must
meet 1 of the 2 qualifiers (idle timer or a STOP condition) before connecting SDAIN to SDAOUT and SCLIN to
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SCLOUT. Once the bus connections have been made, the pre-charge circuitry is disabled and the device enters
the bus active state.

9.4.3 Bus active

In the bus active mode, the 12C IN and OUT pins are connected, and the input is passed bi-directionally from
IN/OUT side of the bus to the OUT/IN side respectively. The buses remain connected until the EN pin is taken
low.

When the bus is connected, the driven-low side of the device is reflected on the opposite side, but with a small
offset voltage. For example, if the input is pulled low to 100 mV, the output side will be pulled to roughly 150
mV. This offset allows the device to determine which side is currently being driven and avoid getting stuck low.

13/22 www.run-ic.com
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10 APPLICATION AND IMPLEMENTATION

Information in the following applications sections is not part of the RUNIC component specification, and RUNIC
does not warrant its accuracy or completeness. RUNIC'’s customers are responsible for determining suitability of
components for their purposes. Customers should validate and test their design implementation to confirm
system functionality.

10.1 Application Information

The typical application is to place the RS29511 on the card that is being inserted or connected to a live bus,
rather than being placed on the live bus. The reason for this is to provide maximum benefit by ensuring that the
bus stays disconnected until an idle condition or stop condition is seen.

10.2 Typical Application

Vee 33V
L 4 L 4 l L 4 L 4
Cc1
I 0.1 pF
R1 R2 R3 g = R4 R5 R6
10k 10k 10k 10k 10k 10k
VCC
SCLIN 3 2 SCLOUT
M Py M ?_Q/‘ N P M
SDAIN 6 7 SDAOUT
M ® ?—Q/ ° M
1 i 5
»| ENABLE READY *——>
GND

c2
Io.1 uF Jf
) Figure 8. General Application Schematic

10.2.1 Design Requirements

10.2.1.1 Series connections
It is possible to have multiple buffers in series, but care must be taken when designing a system.

2-wire system 2

|
\ [
Ve =5V — o +—o . *— Vo
‘ \
Lo | La w e
Io.1 . | Io.1 . 10k 10k S 10k
= ‘ -
VCC  SDAOUT | sbAouT  VCC EN I
<“— SDA1 SCLOUT T | SCLOUT SDAIN — SDA1—™>
«— SCL1 — GND READY ‘ \ READY GND SCLIN & SCL1—>
To other } | To other
system 1 devices l | Long } l system 2 devices

| distance bus

Figure 9. Series Buffer Connections
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Each buffer adds approximately 65 mV of offset. Maximum offset (Vorrser) should be considered. The low level
at the signal origination end is dependent upon bus load. The 12C-bus specification requires that a 3 mA current
produces no larger than a 0.4 V VoL. As an example, if the VoL at the master is 0.1 V, and there are 4 buffers in
series (each adding about 65 mV), then the Vo at the farthest buffer is approximately 0.36 V. This device has a
rise time accelerator (RTA) that activates at 0.6 V. With great care, a system with 4 buffers may work, but as the
VoL moves up, it may be possible to trigger the RTA, creating a false edge on the clock.

It is recommended to limit the number of buffers in series to two, and to keep the load light to minimize the
offset.

Another special consideration of series connections is the effect on round-trip-delay. This is the sum of
propagation delays through the buffers and any effects on rise time. It is possible that fast mode speeds (400
kHz) are not possible due to delays and bus loading.

10.2.1.2 Multiple connections to a common node
It is possible to have multiple buffers in connect to a common node, but care must be taken when designing a
system.

Buffer A Buffer B
Master I\ Slave B
I/ Common
node
Buffer C

Slave C
Figure 10. Connections to Common Node

It is important to try and avoid common node architectures. The multiple nodes sharing a common node can
create glitches if the output voltage from a master slave device plus the offset voltage of the buffer are high
enough to trip the RTA. Also keep in mind that the Vos must be crossed in order for a device to begin to regulate
the other side.

Consider a system with three buffers connected to a common node and communication between the Master
and Slave B that are connected at either end of buffer A and buffer B in series as shown in Figure 10. Consider
if the VoL at the input of buffer A is 0.3 V and the VoL of Slave B (when acknowledging) is 0.365 V with the
direction changing from Master to Slave B and then from Slave B to Master. Before the direction change the
user should observe Vi at the input of buffer A of 0.3 V and its output, the common node, is ~0.365 V. The
output of buffer B and buffer C would be ~0.43 V, but Slave B is driving 0.4 V, so the voltage at Slave Bis 0.4 V.
The output of buffer C is ~0.53 V. When the Master pull-down turns off, the input of buffer A rises and so does
its output, the common node, because it is the only part driving the node. The common node rises to ~0.5 V
before the buffer B output turns on, if the pull-up is strong the node may bounce. If the bounce goes above the
threshold for the rising edge accelerator ~0.6 V, the accelerators on both buffer A and buffer C will fire,
contending with the output of buffer B. The node on the input of buffer A goes high as will the input node of
buffer C. After the common node voltage is stable for a while, the rising edge accelerators turn off, and the
common node returns to ~0.5 V because the buffer B is still on. The voltage at both the Master and Slave C
nodes then fall to ~0.6 V until Slave B turned off. This does not cause a failure on the data line as long as the
return to 0.5 V on the common node (~0.565 V at the Master and Slave C) occurred before the data setup time.
If this were the SCL line, the parts on buffer A and buffer C would see a false clock rather than a stretched clock,
which causes a system error.
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10.2.1.3 Propagation delays

The delay for a rising edge is determined by the combined pull-up current from the bus resistors and the rise
time accelerator current source and the effective capacitance on the lines. If the pull-up currents are the same,
any difference in rise time is directly proportional to the difference in capacitance between the two sides. The
trin may be negative if the output capacitance is less than the input capacitance and would be positive if the
output capacitance is larger than the input capacitance, when the currents are the same.

The teHL can never be negative because the output does not start to fall until the input is below 0.7 x Vcc, the
output turn on has a non-zero delay, and the output has a limited maximum slew rate. Even if the input slew rate
is slow enough that the output catches up, it would still lag the falling voltage of the input by the offset voltage.
The maximum tpHL occurs when the input is driven low with a very fast slew rate and the output is still limited by
its turn-on delay and the falling edge slew rate.

10.2.2 Detailed Design Procedure

The system pull-up resistors must be strong enough to provide a positive slew rate of 1.25 V/us on the SDA and
SCL pins, in order to activate the boost pull-up currents during rising edges. Choose maximum resistor value
using the formula given in Equation 1.

R = 00 () @

where R is the pull-up resistor value in Q, Vccmin is the minimum Vcc voltage in volts, and C is the equivalent
bus capacitance in picofarads (pF).

In addition, regardless of the bus capacitance, always choose Rpu < 65.7 kQ for Vcc = 5.5V, Rpu < 45 kQ for Vcc
= 3.3V, and Rpu = 33 kQ for Vcc = 2.5 V. The start-up circuitry requires logic HIGH voltages on SDAOUT and
SCLOUT to connect the backplane to the card, and these pull-up values are needed to overcome the pre-charge
voltage.

10.3 Typical Application on a Backplane

As shown in Figure 11, the RS29511 is used in a backplane connection. The RS29511 is placed on the I/O
peripheral card and connects the 12C devices on the card to the backplane safely upon a hot insertion event.
Note that if the |/O cards were plugged directly into the backplane, all of the backplane and card capacitances
would add directly together, making rise time and fall time requirements difficult to meet. Placing a bus buffer
on the edge of each card; howeuver, isolates the card capacitance from the backplane. For a given /O card, the
RS29511 drives the capacitance of everything on the card and the backplane must drive only the capacitance of
the bus buffer, which is less than 10 pF, the connector, trace, and all additional cards on the backplane.
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Figure 11. Backplane Application Schematlc

10.3.1 Design Requirements

There are a few considerations when using these hot swap buffers. It is NOT recommended to place the
RS29511 on the backplane connector as it cannot isolate the cards from one another which will possibly result
in disturbing on-going I1°C transactions. Instead, place the R$29511 on the I/O peripheral card to maximize

benefit.

10.3.2 Detailed Design Procedure

The design procedure is the same as outlined in Section 10.2.2.
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11 POWER SUPPLY RECOMMENDATIONS

11.1 Power Supply Best Practices

In order for the pre-charge circuitry to dampen the effect of hot-swap insertion of the R529511 into an active
I2C bus, Vcc must be applied before the SCL and SDA pins make contact to the main I2C bus. This is essential
when the RS29511 is placed on the add-on card circuit board, as in Section 10.3. Although the pre-charge
circuitry exists on both the -IN and -OUT side, the example in Section 10.3 shows SCLIN and SDAIN connecting
to the main bus. The supply voltage to Vcc can be applied early by ensuring that the Vcc and GND pin contacts
are physically longer than the contacts for the SCLIN and SDAIN pins. If a voltage supervisor will also be used to
control the voltage supply on the add-on card, additional delay will exist before the 1 V pre-charge voltage is

present on the SCL and SDA pins.

11.2 Power-on Reset Requirements

In order to ensure that the part starts up in the correct state, it is recommended that the power supply ramp

rates meet the below requirements.

Table 1. Recommended supply ramp rates

Parameter MIN MAX UNIT
trT Rise rate 0.1 1000 ms
ter Fall rate 0.1 1000 ms
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12 LAYOUT

12.1 Layout Guidelines

For printed circuit board (PCB) layout of the R529511, common PCB layout practices should be followed but
additional concerns related to high-speed data transfer such as matched impedances and differential pairs are
not a concern for I?C signal speeds. In all PCB layouts, it is a best practice to avoid right angles in signal traces,
to fan out signal traces away from each other upon leaving the vicinity of an integrated circuit (IC), and to use
thicker trace widths to carry higher amounts of current that commonly pass through power and ground traces.
By-pass and de-coupling capacitors are commonly used to control the voltage on the Vcc pin, using a larger
capacitor to provide additional power in the event of a short power supply glitch and a smaller capacitor to filter
out high frequency ripple. These capacitors should be placed as close to the RS29511 as possible. These best
practices are shown in Section 12.2.

The layout example provided in Section 12.2 shows a 4 layer board, which is preferable for boards with higher
density signal routing. On a 4 layer PCB, it is common to route signals on the top and bottom layer, dedicate one
internal layer to a ground plane, and dedicate the other internal layer to a power plane. In a board layout using
planes or split planes for power and ground, vias are placed directly next to the surface mount component pad
which needs to attach to Vcc or GND and the via is connected electrically to the internal layer or the other side
of the board. Vias are also used when a signal trace needs to be routed to the opposite side of the board, shown
in the Section 12.2 for the Vcc side of the resistor connected to the EN pin; however, this routing and via is not
necessary if Vcc and GND are both full planes as opposed to the partial planes depicted.

12.2 Layout Example
A A

To add-on card

LEGEND

‘Power or GND Plane

O VIA to Power Plane By-pass/De-coupling
capacitors

4 VIA to GND Plane O
' VIA to opposite layer \ /Elﬂg¥

( R
EN vce
-
[2] | scLouT & sbAoUT|
SCLIN §§ SDAIN[TT4]
(4]

RS295

GND READY
\_

1l vy & v vy
Figure 12. Layout example for R$29511

)
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13 PACKAGE OUTLINE DIMENSIONS

MSOP8 ¥
b e 1
|| | | |
i |
T |
i
|
E E1 —— :f fffffff 48
|
O |
— !
r
H H H H 1.02 IﬂH
i |
[
D ‘ ‘ . 0.65
0.41 ‘ -
T ‘4 !‘
RECOMMENDED LAND PATTERN (Unit: mm)
A2
1A3 3
Nin|ninlvA, /e 0,
Al T - ’: L
L1 0
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.100 0.043
Al 0.050 0.150 0.002 0.006
A2 0.750 0.950 0.030 0.037
A3 0.300 0.400 0.012 0.016
b 0.280 0.360 0.011 0.014
C 0.150 0.190 0.006 0.007
D@ 2.900 3.100 0.114 0.122
e 0.650(BSC)@ 0.026(BSC)@
E@ 2.900 3.100 0.114 0.122
E1l 4.700 5.100 0.185 0.200
L 0.400 0.700 0.016 0.027
L1 0.950(REF) ©®) 0.037(REF)®
0 0° 8° 0° 8°
NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.

3. REF is the abbreviation for Reference.

4. This drawing is subject to change without notice.
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14 TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSION

L il alins

* ——P1l——p] lt—AO—p] KO-|<—
L Reel Width(w1)

sl D|RECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

Package Type Reel Reel Width A0 BO KO PO P1 P2 w Pinl
ge 1yp Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
MSOP8 13" 12.4 5.20 3.30 1.50 4.0 8.0 2.0 12.0 Q1
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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IMPORTANT NOTICE AND DISCLAIMER

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.

22 /22 www.run-ic.com



