3PEAK TPT29511B

A /NCORPORATED

Features

Bidirectional Translator of 12C Applications and
SMBus Compatible

Support Fast-mode Plus, up to 1Mbps data rate

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

1V pre-charge on All SDA and SCL Lines
prevents corruption during live board insertion

Operating Power Supply Range of 2.35 V to 5.5
\Y

Low lcc Chip Disable of <1 pA
Powered-Off High-Impedance I2C Pins
Built-in AV/At rise time accelerator

ACK error protection to avoid direction switching
error

ESD Protection:
— 7 kV Human-Body Model
- 1.5 kV Charged-Device Model

Applications

Servers/Storages

Enterprise Switching

Telecom switching equipment and Base stations
Industrial automation equipment

Hot-swap 1°C-BUS buffer

Description

The TPT29511B device is a dual bidirectional 12C and
SMBus Hot-swap buffer with an enable (EN) input,
and work from 2.3 V to 5.5 V Vcc, which supports 10
cards live insertion and removal from backplane.
Control circuit prevents the backplane-side 12C lines
(in) from the other card-side I12C lines (out) until a stop
command or bus idle condition occurs on the
backplane without bus contention on the card. When
the connection is made, the TPT29511B provides
bidirectional buffering, keeping the backplane and
card capacitances isolated.

The TPT29511B rise time accelerator circuitry allows
the use of weaker DC pull-up currents while still
meeting rise time requirements (AV/At > 1.25 V/us).
when the pulse width of the rise edge acceleration is
greater than 300 ns, the ACK error protection is
triggered to prevent the direction switching error.

The TPT29511B incorporates a digital ENABLE input
pin, which enables the device when asserted HIGH
and forces the device into a low current mode when
asserted LOW, and an open-drain READY output pin,
which indicates that the backplane and card sides are
connected together (HIGH) or not (LOW).

TPT29511B is available in MSOP8 and SOPS8
package, and is characterized from —40°C to +125°C.

Functional Block Diagram
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Revision History

Date Revision Notes
2021-01-05 Rev.Pre.0 Initial Version
2022-01-05 Rev.A0 Released version
2022-02-09 Rev.A1 Added SOP8 package
2023-06-13 Rev.A2.1 Updated the tape reel information
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Pin Configuration and Functions

TPT29511B-SO1R TPT29511B-VS1R
SOP8 MSOP8
EN|1 slvcc EN | 1 8|VCC
SCLOUT | 2 7 I SDAOUT SCLOUT I 2 7 I SDAOUT

SCLIN | 3 6 I SDAIN SCLIN | 3 6 I SDAIN

GND I 4 5 I READY GND | 4 5 I READY

Pin Functions
Pin
1/10 Description

No. Name

1 EN I Active-high chip enable pin. If EN is low, the device is in a low current mode.

2 SCLOUT I/O Serial clock output to and from the SCL bus on the card

3 SCLIN I/0 Serial clock input to and from the SCL bus on the backplane

4 GND - Ground.

Open-drain output which pulls LOW when SDAIN and SCLIN are disconnected
5 READY (6] from SDAOUT and SCLOUT, and goes HIGH when the two sides are
connected

6 SDAIN I/0 Serial data input to and from the SDA bus on the backplane

7 SDAOUT I/O Serial data output to and from the SDA bus on the card

8 VCC - Power supply
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3PEAK TPT29511B

AN /NCORPORATED Hot-swap 12C-BUS buffer

Specifications
Absolute Maximum Ratings
Parameter Min Max Unit
Vee Power supply -0.5 +7 \%
IO PIN SDAIN, SCLIN, SDAOUT, SCLOUT, EN, READY -0.5 +7 \Y
Ik Input clamp current -50 mA
lok Output clamp current -50 mA
lo Continuous output current 50 mA
lcc Continuous current through VCC or GND +100 mA
Ty Maximum Junction Temperature 150 °C
Tste Storage Temperature Range -65 150 °C
To Lead Temperature (Soldering 10 sec) 300 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure
to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.
(2) This data was taken with the JEDEC low effective thermal conductivity test board.

(3) This data was taken with the JEDEC standard multilayer test boards.

ESD, Electrostatic Discharge Protection

o Minimum .

Symbol Parameter Condition Unit
Level

HBM Human Body Model ESD ANSI/ESDA/JEDEC JS-001(™ 7 kV

CDM Charged Device Model ESD ANSI/ESDA/JEDEC JS-002?) 1.5 kV

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

Recommended Operating Conditions

Parameter Min Max Unit
Vee Supply voltage 2.3 55 \%
Vi Input voltage range EN input 0 5.5 \Y,
SDAIN, SCLIN,
Vio Input/output voltage range 0 55 \%
SDAOUT, SCLOUT
Vo Output voltage range READY 0 5.5 \%
Ta Ambient temperature -40 125 °C
Thermal Information
Package Type 0ua Buc Unit
8-Pin MSOP 205 44 °C/W
8-Pin SOIC 160 40 °C/W
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Electrical Characteristics

All test conditions: Vcc = 3.3V, Ta = +25°C, unless otherwise noted.

Symbol Parameter Conditions ‘ Min | Typ | Max | Unit
Power Supply
lcc Supply current Vec =55V
SDAIN, SCLIN=0V 3.7 6 mA
SDAOUT, SCLOUT = 10k Rpu
Isb Supply current in shutdown EN=0V,
mode through the VCC pin SDAIN, SCLIN, SDAOUT,
SCLOUT =0V or Vce,
7 A
READY pin = Hi-Z 0 3 H
EN pulled low after bus connection
event (disable pre-charge)
Under voltage lockout (risin = 2.15
UVLOM voltag ut (rising) EN = Vce Vv
Under voltage lockout (falling) | READY =10 kQ to Vce 2
DC electrical characteristics
VPRE Pre-charge voltage SDA, SCL = Hi-Z 0.8 1 1.2 \Y,
Position transition on SDA, SCL
lpu RTA pull-up current VspaiscL > 0.8V, 8 mA
Slew rate = 1.25 V/ps. Vcc = 3.3V
SDAJ/SCL pins = 90% Vcc, EN =
ILi Input pin leakage Vee, SDA/SCL pins = 10% Vce, EN -1 1 MA

= GND

Input-output offset voltage

(SCLIN to SCLOUT, SCLOUT

Vv Rpu for SD L=10kQ 1 17 \Y,
% | to SCLIN and SDAIN to pu for SDA/SCL =10 05 Sogm

SDAOUT, SDAOUT to SDAIN)

EN = Vcec, READY = Vcc, Bus

| Ready pin leak -1 1 A
I_RDY eady pin leakage connected U
. . 0.7 x
ViH High-level input voltage EN Vee \%
Vce
. 0.3 x
Vi Low-level input voltage EN 0 \Y,
Vce
SDAIN, SCLIN, SDAOUT,
V Low-level output volt; 0.25 04 \%
oLlo | towslevelouliptt vollage SCLOUT, lo. =3 mA, Vin = 0.1V
Power on, READY =L, lo. =3 mA 0 0.4 \Y
VoL reaby | Low-level output voltage
Power off, Rru = 10kQ to 3.3 V 0.6 0.9 \%
CINEN) EN input capacitance (") Ven =0V or Vce, f = 400 kHz 4 pF
Cioreapy) | READY output capacitance (") | Vreaby =0 V or Ve, f = 400 kHz 6 pF
CioesparscL)y | SDA/SCL pin capacitance Vein =0V or Vcc, f =400 kHz 8.8 pF

(1) Test data based on bench test and design simulation.
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AN /NCORPORATED Hot-swap 12C-BUS buffer

AC Electrical Characteristics

All test conditions: Vcc = 3.3V, Ta = +25°C, unless otherwise noted.

Symbol Parameter Conditions | Min | Typ ‘ Max ‘ Unit

Start-up switching

ten Time from Vpor to digital being ready | Vcc transition from 0 V to 50 103 150 us
Vce, Time from Vpeor to
earliest stop bit recognized

tioLE Bus idle time to READY active SDA, SCL =10 kQ to Vcc 50 100 150 us
EN =Vcc

Measured at 0.5 x Vcc

tbisABLE Time from EN high to low to READY SDA, SCL=10kQ to Vcc 30 200 ns
low READY = 10 kQ to Vcc
Measured at 0.5 x Vcc

tsTop SDAIN to READY delay after stop SDA, SCL =10 kQ to Vcc 1.2 2 us
condition READY = 10 kQ to Vcc
Measured at 0.5 x Vcc

trREADY SCLOUT/SDAOUT to READY SDA, SCL =10 kQ to Vcc 1.2 2 us

READY =10 kQ to Vcc
Measured at 0.5 x Vcc
tpLH Low to high propagation delay (") Reu for SDA/SCL = 10 kQ 0 - ns
CL =100 pF per pin

Measured at 0.5 x Vcc

tPHL High to low propagation delay Reu for SDA/SCL = 10 kQ 77 150 ns
CL =100 pF per pin
Measured at 0.5 x Vcc

(1) trum typ data based on bench test and design simulation, the max value depends on the input source and cannot test in
the FT.
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AC Electrical Characteristics (Continued)

All test conditions: Vcc = 3.3V, Ta = +25°C, unless otherwise noted.

Symbol Parameter l Min Typ Max Unit
Timing characteristics (reference to 12C 400 kHz)
fscL_max Maximum SCL clock frequency 400 kHz
tBuF Bus free time between a STOP and START 1.3 us
condition
tHD;sTA Hold time for a repeated START condition 0.6 us
tsu;sta Set-up time for a repeated START condition 0.6 us
tsu;sto Set-up time for a STOP condition 0.6 us
tHD;DAT Data hold time 0 ns
tsu;paT Data set-up time 100 ns
tLow LOW period of the SCL clock 1.3 us
tHiGH HIGH period of the SCL clock 0.6 us
tr Fall time of both SDA and SCL signals @ 20+ 0.1*Cb 150 ns
tr Rise time of both SDA and SCL signals @ 20 +0.1*Cb 150 ns

(1) Reference to 1°C standard @400 kHz, NOT tested in production.
(2) Cb is total capacitance of one bus line in pF.
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A /\NCORPORATED Hot-swap 12C-BUS buffer

Typical Performance Characteristics

All test conditions: Vin = 5V, Ta = +25°C, unless otherwise noted.

lcc/mA Vos/V
3.5 0.16
0.14
0.12
/__
3 e S 0.1
_ ——1CC_5.50V 0.08 -
——ICC_5.00V 0.06 vos_5.5
2.5 — v
ICC_3.30V 0.04
ICC_2.50V 0.02 ‘\’/03—5'0
) —ICC_2.30V 0
-40 10 60 110 T/°C -40 10 60 110 T7°C
Figure 1. lcc versus temperature Figure 2. Vos versus temperature
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Test Circuitry
RpPu
10kQ
vVCC
VI Vo
Pulse
Generator D.U.T
1 Cu
Rr —T— 100pF
NOTE:; J7 77

Rey is pull up resistor, CL is load capacitance(includes jig and probe capacitance).
Rr is terminations resistance(equal to the output impedance Zo of the pulse generators.)

Figure 6 Test Circuitry of TPT29511

Test Timing Diagrams

SDAIN/SDAOUT | -
SCLIN/SCLOUT 174 20%

READY
Figure 7 Timing for ten, tioLg, toisasLe
| Stop Bit
| o
SDAN | /50
I
I
SCLIN t
SCLOUT 50% !
SDAOUT |
ten ol
|
0% [
EN ° |
| tsmoe
L
I
| 50%
READY I
1

{sToris only aviailable after ten delay.

Figure 8 Timing for tstop
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SCLOUT/SDAOUT

SCLIN SDAIN Rising

I
l SN
| 20%
t

SCLOUT SDAOUT

tenttoe ————

|
|
N 50% :
I frREADY
|
|
READY : 50%
1
treapv 1S only available after ten+ioLe dealy.
Figure 9 Timing for treany
—=| |=—lRisE —= |=—traLL
— [=— ey — ~—lpHL  lmise - TraLL—=| [=—
A 50%, T 0%
SOAIN/SCLIN 505\ vord a0 4 20 )
T E—
SDADUT/SCLOUT - N 0 PN
\. 7 0w
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Figure 10 Timing for tpuL, teLH, tr, tF, Vos
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Detailed Description

Overview

The TPT29511B device is a dual bidirectional 12C and SMBus Hot-swap buffer with an enable (EN) input, and
work from 2.3 V to 5.5 V Vcc, which supports 10 cards live insertion and removal from backplane. Control circuit
prevents the backplane-side I2C lines (in) from the other card-side I2C lines (out) until a stop command or bus
idle condition occurs on the backplane without bus contention on the card. When the connection is made, the
TPT29511B provides bidirectional buffering, keeping the backplane and card capacitances isolated.

The TPT29511B rise time accelerator circuitry allows the use of weaker DC pull-up currents while still meeting
rise time requirements (AV/At > 1.25 V/us). when the pulse width of the rise edge acceleration is greater than
300 ns, the ACK error protection is triggered to prevent the direction switching error.

The TPT29511B incorporates a digital ENABLE input pin, which enables the device when asserted HIGH and
forces the device into a low current mode when asserted LOW, and an open-drain READY output pin, which
indicates that the backplane and card sides are connected together (HIGH) or not (LOW).

Functional Block Diagram

ve O TPT29511B — ] 0 o
b CONTROL ‘ ’ v, [

SDAIN [ @ VIO SR DETECTOR& [] SDAOUT
DIRECTION CONTROL -
500hm 500hm j

L,
100Kohm :L ];U(;-\I}Dlg‘f\‘ PULLDOWN _J: 100Kohm

fy

CONTROL

1V PRECHARGE

T ACK_ERR ACK_ERR

100Kohm 100Kohm
BOOST BOOST
O v ST L Oine
CONTROL ‘ ’ CONTROL SCLouT
SCLIN [} [
[ VI0 SR DETECTORE L]
S0ohm DIRECTION CONTROL 500k Fﬁ

L,

th——f iﬁ?}%ﬁg&q PULLDOWN ,Agjtj
) CONTROL

L

HOT SWAPPABLE&
ACCESTBLE CONTROL

d o

Figure 11. Functional Block Diagram
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Feature Description
Enable (EN)

The device is active mode as pin EN is high voltage level. If EN is low, the device is in a low current mode.

Under-voltage Lockout (UVLO)

The device uses an under-voltage lockout circuit to keep the device in shutdown mode until the supply voltage
is higher than the UVLO threshold.

Over Voltage Protection (OVP)

The device uses an over-voltage protection circuit to prevent the device from damage when the supply voltage
is higher than OVP threshold.

READY

The output pin will goes HIGH to indicate that SDAIN and SCLIN are connected from SDAOUT and SCLOUT.
And pull LOW when the two sides are disconnected. The pin is driven by an open-drain pull-down capable of
sinking 6 mA while holding 0.4 V on the pin. A 10 kQ resistor is suggested connecting to VCC to provide the
pull-up status.
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Application and Implementation

Hot-swap 1>2C-BUS buffer

NOTE

Information in the following applications sections is not part of the 3PEAK’s component specification and
3PEAK does not warrant its accuracy or completeness. 3PEAK’s customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design implementation
to confirm system functionality.

Application Information

The TPT29511B device is a dual bidirectional 12C and SMBus Hot-swap buffer, which supports 10 cards live
insertion and removal from backplane, such as the application in Servers/Storages and Enterprise Switching.

Typical Application
ERIKEKESIAIR.

VCC

shows the typical application schematic.

R3
Res3
10K

R1
Res3
10K

SCLIN
SCLOUT

GND

EN VCC
SCLOUT SDAOUT

SCLIN
GND

SDAIN
READY

3

R2
Res3
10K

%

R4
Res3
10K

RS
Res3
10K

SDAIN

SDAQUT

Figure 13. Reference Circuitry of TPT29511
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Tape and Reel Information

D1: Reel Diameter

W1: Reel Width

ﬁ Direction of Feed

I—-
oloolooloolooloolooloolo aﬁ?
o & o1 Oaz o1 Oaz o1 OQZ \ Iy ~ & \H 5 || Wo
o3/o4| @304 [[e3]04
L ﬁ KO
PO AD — -—
BO
D1 A0 KO Wo w1 BO PO Pin1
Order Number Package
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TPT29511B-VS1R 8-Pin MSOP 330.0 5.2 1.5 12.0 17.6 3.3 8.0 Q1
TPT29511B-SO1R 8-Pin SOP 330.0 6.5 2.0 12.0 17.6 54 8.0 Q1
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Package Outline Dimensions
VS1R (MSOPS8)

Package Outline Dimensions VS1(MSOP-8-A)

HHHE

o

./
B 1) | %C__.-—;} S \
- A1

Dimensions Dimensions
Symbol In Millimeters In Inches

MIN MAX MIN MAX
A 0.800 | 1.100 | 0.031 0.043

A1 | 0050 | 0.150 | 0.002 | 0.006
A2 | 0750 | 0.950 | 0.030 | 0.037
b 0.250 | 0.380 | 0.010 | 0.015
0.090 | 0230 | 0.004 | 0.009
D 2900 | 3.100 | 0.114 | 0.122
4700 | 5.100 | 0.185 | 0.201
E1 | 2900 | 3100 | 0.114 | 0.122

NOTES e 0.650 BSC 0.026 BSC
1. Do not include mold flash or protrusion. i 0.400 | 0.800 | 0.016 0.031
2. This drawing is subject to change without notice. 0 0 g 0 g
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Package Outline Dimensions

SO1R (SOPS)

Package Outline Dimensions SO1(SOP-8-A)

H HH

Dimensions Dimensions
Symibal In Millimeters In Inches

MIN MAX BAIM MAX
A 1350 | 1750 | 0.053 0.069

a1 | 0050 | 0250 | 0002 | o010
Az | 1250 | 1550 | 0.049 | o0.051
b 0330 | 0510 | 0.013 | 0.020
& 0170 | 0250 | 0.007 | 0.010
4700 | 5100 | o185 | o201

5800 | 6200 | 0.Z28 0.244
E1 3800 | 4.000 | 0150 0157

NOTES [ 1270 B5C 0.050 BSC
1. Do not include mold flash or protrusion. L 0400 | 1.000 | 0018 0.034a
2. This drawing is subject to change without notice. 8 0 g 0 a
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Order Information

Operating .
Markin Transport
Order Number Temperature Package g MSL i - . Eco Plan
Information Media, Quantity
Range
TPT29511B-VS1R . 8-Pin 9511B MSL3 | Tape and Reel, Green
40 to 125°C MSOP 3000
- -Pi T: Reel
TPT29511B-SO1R 40 t0 125°C 8-Pin SOP 9511B MSL3 apefggo eel, Green

Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.

IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2023. All rights reserved.

Trademarks. Any of the BHgiE or 3PEAK trade names, trademarks, graphic marks, and domain names
contained in this document /material are the property of 3PEAK. You may NOT reproduce, modify, publish,
transmit or distribute any Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are
either results of design simulation or actual tests conducted under designated testing environment. Any variation
in testing environment or simulation environment, including but not limited to testing method, testing process or
testing temperature, may affect actual performance of the product.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including
reference designs), application or other design recommendations, networking tools, security information and
other resources "As Is". 3PEAK makes no warranty as to the absence of defects, and makes no warranties of
any kind, express or implied, including without limitation, implied warranties as to merchantability, fithess for a
particular purpose or non-infringement of any third-party’s intellectual property rights. Unless otherwise specified
in writing, products supplied by 3PEAK are not designed to be used in any life-threatening scenarios, including
critical medical applications, automotive safety-critical systems, aviation, aerospace, or any situations where
failure could result in bodily harm, loss of life, or significant property damage. 3PEAK disclaims all liability for
any such unauthorized use.
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