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Dual Bidirectional I°C Bus and SMBus Repeater
1 Featires The PC bus capacitance limit of 400 pF restricts the

number of devices and bus length. Using the
PCAS515A enables the systemn designer lo isolabe
two halves of a bus, accommodating more I1°C
devices of longer trace lengths.

The PCAS515A has an active-high enable (EN) input
wilth an intermal pullup, which allows the user to salact
when the repeater is active. This can be used o
isolate a badly behaved slave on power-up resat. It
never should change stafe during an FC oparation,
because disabling during a bus operaticn hangs the
bus, and enabling part way through a bus cycle could
confuse the 1°C parts being enabled. The EM input
should chanpe state only when the global bus and
the repeater port are in an idle stale, o prevent
system failures.

The PCAS515A also can be used o run two buses:
oné al 5V interface levels and the other at 3.3-V
imerface levels, or one at 400-kHz operating
frequency and the other at 100-kHz operating
frequency. If the two buses are operaling at different
frequencies, the 100-kHz bus must be isolated whan
the 400-kHz operation of the other bus is required. If
the masler is running at 400 kHz, the maximum
system operating frequency may be less than
400 kHz, because of the delays that are added by tha

+  Two-Channel Bidirectional Buffers

+  PC Bus and SMBus Compatibla

+  Active-High Repeater-Enable Input

+  QOpen-Drain FC 10

+ 5.5 Talerant PC WO and Enable Input Support
Mixed-Mode Signal Operatian

+  Lockup-Free Operation

+  Accommodates Standard Mode and Fast Mode
[*C Devices and Multiple Masters

+  Powered-Off High-impedance PC Pins

+ Lateh-Up Performance Exceads 100 mA Per
JESD 78, Class Il

+ ESD Protection Exceeds JESD 22
— 2000-V Human-Body Model (A114-4)
— 200-V Machine Model (4115-8)
- 1000-V Charged-Davice Model (C101)

2 Description

This dual bidirectional 15 buffer is operational at 2.3-
Vo 3.6V Ve

The PCAZ515A is a BICMOS integrated circuit

imended for PC bus and SMBus  systems repeater.

applications. The device confains two identical  The PCABS15A does not support clock strelching
bidirectional ﬂmn—drﬂln buffer circuits that enable |1C acrees {he mpeamr

and similar bus systems to be extended without

degradation of system performance. Device Information™

The PCASS15A buffers both the serial data (SDA) PART NUMBER PACKAGE BODY SIZE (NOM)
and serial clock (SCL) signals on the PG bus, while S0IC (8) 4.80 mm = 391 iwen
retaining all the operating modes and features of the PCASE1EA SON (8) Py —

FC systemn. This enables two buses of 400-pF bus

capacitance to be connected in an FC application. (1) For all available packages, see the ordersble addendum at
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4 Description (Continued)

The outpul low levels for each internal buffer are approximately 0.5 V, but the input voltage of each internal
buffer must be 70 my ar mane below the output low level, when the eutput internally is driven low. This prevents
a lockup condition from occurring when the inpul low condition is released.

Two or more PCASS15A devices cannot be used in series. The PCABS15A design does not allow this
canfiguration. Because there is no direction pin, slightly different valid low-voltage levels are used to avoid lockup
conditions between the input and the output of each repeater. A valid low applied at the input of a PCAS5154 is
propagated as a buffered low with a slightly higher value on the enabled oulputs. When this buffered low is
applied o another F'EAEEIE&-WE device in saries, the second device doas nol recognize it as a valid low and
does not propagate it as a buffered low again,

The device contains a power-up contral circuit that sets an internal lateh to prevent the eutput eireuits from
becoming active until Vg is at a valid level (Vgg = 2.3 V).

As with the standard FC systam, pullup resistors are required to provide the logic high levels on the buffered bus.
The PCAS5154 has standard open-collector configuration of the IPC bus. The size of these pullup resistors
depends on the system, but each side of the repeater must have a pullup resistor. The device is designed lo
wark with Standard Mode and Fast Mode 1°C devices in addition 1o SMBus devices. Standard Mode FC devices
anly specify 3 mA in a generic I°C system where Standard Mode devices and multiple masters are possible.
Under certain conditions, high termination currents can be used.

§ Pin Configuration and Functions
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Pin Functions

—— PN = DESCRIPTION
MNC 1 Na inbemal earmectian

SCLO 2 ‘Serial clock bus 0

SDAD 3 Serial data bus 0

GHD 4 Supaly ground
EN 5 Activeshigh repealer erable input

SDA1 L] Serial data bus 1

SCL1 7 Serial clock bus 1

Wi ] Supoly poswer
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PCASS15A 6.4 Electrical Characteristics
SCPE1500 -DECEMEER Z005-RENIEED JUNE 2014 wraa, ilCom over recommended operating free-air temperature range (unless othenwise noted)
o . PARAMETER TEST CONDITIONS Ve MIN TYPI  MAN | UNIT
6 Specifications ™ Input disde darma vallage Iy= =18 mA 2AVIABY =12] v
6.1 Absolute Maximum Ratings™ Viow Low-leved autput voage gg‘u""' oL = 20 PA ar 6 ma ZAVIIEY | 047 082 06| W
over operating free-air temperature range (unless otherwise noted) - Low=leved input vollage below | SDAx,
- - Vew = Ve evel cutizast voltage el PERT T ZAVI3EY o] mv
Ver Supply voltage rangs 0.5 7| W Both channels high, 2TV s Ll
= =
W, Enabile inpu voltage ranget) 0.5 7| v "= Ve asw 0.5 a
3 Bath charmels law 2TV 1 4
=] .
Vi 1T buss voitage rangs =05 7w SOM = ECLO = GHD and
e Irpul damp current Wil =50 A Cuigscant Suw curment SDA1 = SCL1 = apen; ar i
F 4 36 1 4
o Diutput elamg current Vg <D 50| mA gm'}l: ggtﬁ' = e and -
Conlinuaus output current #4500 A
> Conlinuas cu p:_ﬂ traugh Vs or GND £100| mh W, conteniin, 27V ! 4
LIS LT ugh Vi or Slix = SCLx = GHD TRV 1 4
D package o S0Ax, | M= 36V #1
DCT package 20 SBCLx V=02V 3
B Package thermal impedanos =) DEH package 72| O k I prul current P ZAN 3BV |
EN i [
::3 package 1'192 V=02V =10 =20
package hd Vi35V 0.5
Lt Lesikage cuirrent Elvu, EN=LarH av jah
{1} Siresses béyond those Eted under Abdalfe Mamum Ratings may causs parmanent damags o the devios. These ane streos ralings SCLx |, = GND 0.5
anly, and furictional operation of the device o thess or any other conditions beyond those indicaled under Recommeanded Operating .
Cordiians i nal implied. Expoture to absalutesmarinunerated eandilions for extended periads may alfeel devics reliabiily. — Leakage current during DA | sy EN=LorH | GVio 23V i A
{2} The inpul negative-valtage and output voltage ratings may be exceaded if the nput and output currend ralings ane absarved. POWET Up SCLa
{3} The package thermal impedance is caboulabed in accordance with JESD 51-T. EM 33w 7 =]
Ca Inpul capacitance SDAx, |Vi=3Vor GHD pF
6.2 Handling Ratings Sl EN=H asv T g
MIH MAX “_"'T (1) Al typical values are at nominal supply vohage [Vee = 2.5 V or 3.3 V] and T, = 26°C
| Tusg Storage temperature range =ii5 150 C
Hun-ln'II:'l body model (HEM), per ANSWESDAMEDEC JS-001, all o 2000 6.5 Timing Reguirements
ins: .
Vigsm | Electrostatic discharge 2 - — v over recommended operating free-air iemperature range {unless otherwise noted) (see Figurs 1)
Charged dévics mudEHQCDMh per JEDEC specificatian o 000
P 1 Veem 28V Vee =33V
JESDZ2-C101, all pirs
a2y +03V LMIT
{1} JEDEC document JEP155 stales that 500-\ HEM allows safe manufacturing with a standard ESD coniral process. MM MAY MIN MAX
{2) JEDEC decument JEP15T stales thal 250 COM allows safe manufaciuning with a standard ESD contral process. -
s Salup Bme, ENT bedore Stan condiion hLi] 100 57
6.3 Recommended Operating Conditions L Hold time. EN) after Siop condition 130 g g
MIN Mk | LNIT
Ves Supply vallage 23 I 6.6 Switching Characteristics
) . S04 and SCL inputs 0.7 = Ve 55 over recommended operating free-air iemperature range, C, = 100 pF (unless otherwise noted)
Vi High-ievel inaut veltage =TT 2 =5 ¥ Vee 2BV 02V Ve =33 V203V
e PARAMETER RSO U e Lt uNIT
Vg ) Louwdeuel input voliag S0 and SCL inputs =05  03=Vee| || {DUTPLUT) MIN TYP max| MmN TYPU Max
wvel npul & -
L EM ifipul =05 08 L8 Prapagation deiay fimat) SOAD, SCLO af | SO41, SCL1 of 46 ¥4 130 45 GR 120 s
Ve ! S0 and SCL lowslevel inpul valtage sorention 05 04| W oz SDA1, SCL1 | SDAD, SCLD 33 113 190 3302 180
Ve =23V B L™ Dulpul irarsifion lirsatl BO% piy &7 =13
5
ko Loww-bevel autput cunment Vee= 3V P mh ™ (S0, SCLx) 0% A% T a7 f
Ta Operating freesair iemperature w=ii] BS C
{1} vy specification is for $1e EM input and the first low |evel ssen by the SDAx and SCLx lines. Vi . is for the second and subsequent |ow {1} Al typical valuwes are at nominal supply valtage (Vee = 2.5 V or 3.3 V] and Te = 25°C.

Ievels seen by the S0Ax and SCLx linss. Wy, must be & least TO my below Ve . {2) Different load resistancs and capacitance aller the RC lime constant, thershy changing the propagation delay and transition lirmes.
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8 Detailed Description
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7 Parameter Measurement Information
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Figure 2. Logic Diagram (Positive Logic)

8.2 Feature Description
B.21 Clock Stretching Errata

Description

Due to the static offset on both sides of the buffer (SCLx & SDAx) and the possibility of an avershoot above 500
mV during events like clock stretching, the device should not be used with rise tima accalerators.

A. Ry termination resistance should be equal to Zour of pulse generators.
B. Cy includes probe and jig capacitance. Sﬁlﬂm Impact
C. AN input pulses are ied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q,
*.,n:; :‘: Vins. o 2 An incarrect logic state will be passed through the buffer, creating an [2C communication failure on the bus.
D.  The outpuls are measured one 3 a lime, with one transifion per measurement.
E. lpusy 300 lpeg 20 the 8ty System Workaround
F. Yy and lpyp are B1e same as g There is a possible workaround to avoid an 12C communication failure:
G. oy 8nd fpp, are the same as L, + Do not use fise-time accelerators in conjunclion with the PCASS154.

Figure 1. Test Circuit and Voltage Waveforms

8.3 Device Functional Modes

Table 1. Function Table

L

INFUT
EM FUNCTION

Oulpubs disabled

L
H SDAD = S0ad
SCL0 = 3CL1




9 Application and Implementation

9.1 Typical Application

A& typical application is shewn in Figure 3. In this example, the systemn master is running an a 3.3-V bus, while the
slave i cormected to a 5V bus. Both buses run at 100 kHz, unless the slave bus is isolated, and then the
master bus can run at 400 kHz. Master devices can be placed on aither bus.
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Figure 3. Typical Application
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9.1.1 Design Requirements

The PCABS15A is 5.5-V tolerant, so it does nat require any additional circuitry to transiate between the different
bus valtages.

When one side of the PCAS515A is pulled low by a device on the PC bus, a CMOS hysteresis-type input detects
the falling edge and causes an internal driver on the other side o turn on, thus causing the other side also lo go
low. The side driven low by the PCAS5154 typically is 8t Vg, = 0.5 V.

9.1.2 Detailed Design Procedurs

Figure 4 and Figure 5 show the waveforms that are seen in a typical application. If the bus master in Figure 3
wriles to the slave through the PCAS515A, Bus D has the wavelform shown in Figure 4. This looks like a normal
[*C transmission until the falling edoe of the eighth clock pulse. At that paint, the master releases the data line
(SDA) while the slave pulls it low through the PCAS515A. Because the Vg, of the PCASS154 typically is around
0.5V, a step in the SDA is seen. After the master has transmitbed the ninth clock pulse, the slave releases the
data line.
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Figure 4. Bus 0 Waveforms

Typical Application (continued)
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Figure 5. Bus 1 Waveforms

On the Bus 1 side of the PCAS5154A, tha clock and data lines have a positive offset from ground equal to the Vg,

af the PCAS515A. After the eighth clock pulse, the data line is pulled to the Vg, of the slave device, which is very

close to ground in the example.

¥ig of PCASS1EA

10 Device and Documentation Support

10.1 Trademarks

All trademarks are the property of their respactive Owners.
10.2 Electrostatic Discharge Caution

A These devices have lmited bullsin ESD protection. The leads shoukd bie shored fogether or the device placed in conducive foam
itli during storage of handing 1o prevent elscrostatic damape fo e MOS gates.
10.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explaing terms, acranymes, and definitions.

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This dala is subjecl o change withoul notice and revision of
this docurment. For browser-based versions of this data sheet, refer to the left-hand navigation.



