PERICOM

Pl6UL S5VI9517A

Level Trandating |°C Bus/SM Bus Repeater

Features

e 2 channel, bidirectional buffer
I°C-bus and SMBus compatible
Port A operating supply voltage range of 0.8 V to
55V
Port B operating supply voltage range of 2.2 V to
55V
Voltage level translation from 0.8 V to 5.5 V and
from2.2Vto55V
Active HIGH repeater enable input
Open-drain input/outputs
Lock-up free operation
Supports arbitration and clock stretching across the
repeater
Accommodates Standard-mode and Fast-mfgie |
bus devices and multiple masters
Powered-off high-impedancé&d-bus pins
5.5 V tolerantiC-bus and enable pins
0 Hz to 400 kHz clock frequency (the maximum
system operating frequency may be less than 400
kHz because of the delays added by the repeater)
ESD protection exceed®KV HBM per JESD22-
All4
PackageMSOP-8L, SOIC-8L and DFN2x3-8L

Pin Description

Description

The PI6BULS5V9517A is a CMOS integrated circuit
intended for iC-bus or SMBus applications. It can
provide level shifting between low voltage (down to 0.8
V) and higher voltage (2.2V to 5.5V) in mixed-mode
applications. And it enables”C and similar bus system
to be extended, without degeradation of peformance
even during level shifting.

The PI6BULS5V9517A enables the system designer to
isolate two halves of a bus for both voltage and
capacitance, accommodating mof@ tlevices or longer
trace length. It also permits extension of tf@-tus by
providing bidirectional buffering for both the data (SDA)
and the clock (SCL) lines, thus allowing two buses of
400 pF to be connected in &€ lapplication.

Pin Configuration

Pin No
I\ég?CPg DEN2x3.8L | Name Description Voo [1] @) [ 8] Vo)
1 7 Vv port A supply voltage sela IZ Zl SELR
°® | (08t05.5V) SDAA [3 | | 6] sDAB
2 8 SCLA | serial clock port A bus
3 1 SDAA | serial data port A bus GND II EI EN
4 2 GND | supply ground (0 V)
active HIGH repeater M SOP-8 and SOIC-8
5 3 EN .
enable input
6 4 SDAB | serial data port B bus EErN scta [8 ]
7 5 SCLB | serial clock port B bus I ,
8 6 v port B supply voltage Z GND Veew) [I
€® | (2.2t05.5V) -
i] EN Vees) E
ZI SDAB SCLB E
~ DFN2x3-8L(Top view)
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PERICOM

PI6UL S5V9517A
Level Trandating | °C-Bus/SM Bus Repeater

Block Diagram

Voo Veo(s)
| |
b
SDAA D \N «—r SDAB
B
A EN Function
j\l H SCLA = SCLB;
SCLA +——> R SCLB SDAA = SDAB;
Vees) N L disabled
pUII-IJp J
resistor
EN
GND
Figurel: Block Diagram
Maximum Ratings
Note:

Supply Voltage port B................
Supply Voltage portA............
DC Input Voltage.........cc.ceveereennes
Control Input Votage(ENj).........

Storage TEMPETAIUIE............ceveeereerseereseersseesssesssesssessssesssssseens

Total Power DISSIPatioN..........cccoiruurieeeriniiiiee e
Input/Output Current (POMAEB).........cccovrvrireieeniiiiieeeenn
Input Current (EN, ¥ca), Veogy GND)..ovcc,
ESD: HBM MOGE.......oeeeeeumeeereneeesssesesssssessesssssssssssssesesssssesseses

Stresses greater than those listed under MAXIMLU
RATINGS may cause permanent damage to
device. This is a stress rating only and functiol
operation of the device at these or any other col
tions above those indicated in the operational s
tions of this specification is not implied. Exposu
to absolute maximum rating conditions for extend
periods may affect reliability.

Recommended oper ation conditions

Vcc=2.2 V1o 5.5V; GND =0 V; dmb= -40 °C to +85°C; unless otherwise specified

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vcep) supply voltage port B | - 22 - 55 V
Veen supply voltage port A | - 0.8 - 5.5 \%

supply current on pin

lccny Veon) - - - 500 | pA

IccH HIGHéISr\?gln?upply both channels HIGH; ¥c= 5.5 V; SDAn = SCLn = ¥c - 0.5 2 mA
both channels LOW; ¥c= 5.5 V; one SDA and one SCL = GND;

IccL LOW:-level supply current other SDA and SCL open - 0.5 2 mA

lccgye | contention port Bsupply| .- 5 5 v span = SCLn = e - los5| 2 | mA
current
2013050001 PIED-4 05/1a3



PERICOM

PI6UL S5V9517A
Level Trandating | °C-Bus/SM Bus Repeater

DC Electrical Characteristics

Vce=2.2Vt05.5V; GND =0 V; dmb=-40°C to +85°C; unless otherwise specified

Par ameter Description Test Conditions™ Min. | Typ.? M ax. Unit
Input and output SDAB and SCLB
V4 HIGH-level input voltage - 0.7Veap) - 5.5
VS LOW-level input voltage - -0.5 - +027Veey | v
Vie contention LOW-level input voltage - -0.5 0.4 -
Vik input clamping voltage [,=-18 mA - - -1.2 \%
Iy input leakage current V,=3.6V - - +1 pA
e LOW-level input current SDA, SCL; v=0.2V - - 20 pA
VoL LOW-level output voltage oL = 10QUA or 6 mA 0.47 0.52 0.6 \)
difference between LOW-level output and
Vor-Viie | LOW-level input guaranteed by design - 70 - mV
voltage contention
HIGH-level output leakage _
I oH current Vo=3.6V - - 10 pA
Vi=3Vor0V; V=
Cio input/output capacitance 33V - 6 - F
P put cap V,=3Vor0V: Vee= P
oV
Input and output SDAA and SCLA
Vin HIGH-level input voltage - 0.7Vcea) - 55 Y
vV, @ LOW-level input voltage - -0.5 - +0.3Vcgp)
Vik input clamping voltage [}=-18 mA - - -1.2 \%
Iy input leakage current V,=3.6V - - +1 pA
I LOW-level input current SDA, SCL; \i=0.2V - - 10 pA
Voo LOW-level output voltage lo= 6 MA - 0.1 0.2 V
HIGH-level output leakage _ i i
I oH current Vo=3.6V 10 pA
V,=3Vor0V; V=
Cio input/output capacitance 33V - 6 - pF
V,=3Vor0V; V=
oV
Enable
Vi HIGH-level input voltage - 0.7V - 55 V
Vi LOW:-level input voltage - -0.5 - +0.3Ve) V
I LOW-level input current ?S/IG:VO.Z vV, EN Ve = - -10 -30 pA
I input leakage current V,=Vcc(B) -1 - +1 pA
Ci input capacitance V;=3.0Vor0oV - 6 - pF
Notes:

1 V,_ specification is for the first LOW level seen by the SDAB/SCLB lingsc 6 for the second and subsequent LOW levels seen by the
SDAB/SCLB lines.
2, V,_for port A with envelope noise must be belo®\:q ) for stable performance.
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PERICOM

PI6UL S5V9517A
Level Trandating | °C-Bus/SM Bus Repeater

Dynamic characteristics
Vce=2.2Vt05.5V; GND =0 V; dmb=-40 °C to +85°C; unless otherwise specifieﬁ)(z)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
tpLH LOW-to-HIGH propagation delay | B-side to A-side - 169 255 ns
. . B-side to A-sideVcey<2.7V 15 68 110 ns
o HIGH-to-LOW propagation delay 5105 0A sideV con > 3 V 10 | 103 | 300 | ns
trn LOW-to-HIGH transition time A-side - 50 60 ns
. i . A-side, Vecn<2.7V 1 3 105 ns
trhL HIGH-to-LOW transition time A-side, Ve = 3 V 1 25 175 ns
tpLu LOW-to-HIGH propagation delay | A-side to Bside 25 67 110 ns
tpHL HIGH-to-LOW propagation delay | A-side to B-side - 118 230 ns
trin LOW-to-HIGH transition time B-side - 140 170 ns
trae HIGH-to-LOW transition time B-side - 40 105 ns
tsu set-up time EN HIGH before START condition 100 - - ns
ty hold time EN HIGH after STOP condition 100 - - ns
Notes:

(1) Times are specified with loads of 1.85kull-up resistance and 57 pF load capacitance on port BL@&#lpull-up resistance and 57 pF
load capacitance on port A. Different load resistance and capzcitaih alter the RC time constant, thereby changing the propagtgliap and

transition times.
(2) Pull-up voltages are 3 on port A and ¥¢g on port B.

(3) Typical values were measured withdyy = 3.3 V at Tamb = 25, unless otherwise noted.

3.0
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IFHL IFLH
hs
12V

8D % A0 % ‘
oaalpal 0B LAY

20 % 20 % VoL

L—‘-'HL -l I-'—tn.H

Figure 2: Propagation Delay and Transition Time3/A8

inpat
S0AB, SCLE
J LR
castpt 50 % if Veooga) is Jess than 2%
SOLA, BOAA 1.5 % if Vo) I8 greater than 2V
o

Figure4: Propagation Delay

Veoiag
Pt

30V
carlpd

Figure 3: Propagation Delay and Transitiore$id>B

Veee)

RL

PULSE
GENERATOR

1"
R.=Load resistor: 1.3%32 on port B; 162 on port A(0.8V to 2.7V)
and 45@ on port A (3.0V to 5.5V)

C_ = Load capacitance includes jig and probe capacitanc€: 57p
Rr = Termination resistance should be equal to Z of pulse gene

Figure 5: Test Circuit

201305-0001

PIED-4 05/103



PE/?/COM® Level Trandating IZC-Busllgl\ﬁLEJBtsS%\ggzgg

Functional Description

The PIBULS5V9517A is a CMOS integrated circuit intended 6rdus or SMBus applications. It can provide
level shifting between low voltage (down to 0.8 V) and higher voltage (2&25/5t V) in mixed-mode applications.
And it enables®C and similar bus system to be extended, without degradation of performance emgnlele
shifting.

The PI6BULS5V9517A enables the system designer to isolate two halves of a bus faltiagi and capacitance,
accommodating more 12C devices or longer trace length. It also permits emtersine fC-bus by providing
bidirectional buffering for both the data (SDA) and the clock (SCL) lines, thusiafjowo buses of 400 pF to be
connected in arfC application.

The B-side drivers operate from 2.2 V to 5.5 V. The output low level of pmteBhal buffer is approximately 0.5
V, while the input voltage must be 70mV lower (0.43V) or even more lower.n€harly 0.5V low signal is called a
buffered low. When the B-side I/O is driven low internally, the low is not mzed as a low by the input. This
feature prevents a lockup condition from occurring when the input low conitieteased. This type of design on B
port prevents it from being used in series with another PIGULS5V9517A (B idgjnilar devices ,because they
don't recognize buffer low signals as a valid low .

The A-side drivers operate from 0.8 V to 5.5 V. The output low level of pantekrial buffer is nearly OV,while
the input low level is set at 0.3Vileg to accommodate the need for a lower LOW level in systems where the low
voltage side supply voltage is as low as\0.&ort A of two or more PI6ULS5V9517As can be connected together to
allow a star topography with port A on the common bus. And port A can be connected directly to any othertbuffer wi
static or dynamic offset voltage. Multiple PIBULS5V9517As can be connected in series, o port B, with no
build-up in offset voltage with only time off light delays to consider.

The EN pin can also be used to turn the drivers on and off. This can be used to ibat#i{el®haved slave on
power-up until after the system power-up reset. It should never change state duriigbam bperation because
disabling during a bus operation will hang the bus and enabling part way througltyeleusould confuse thé@-
bus parts being enabled. The enable pin should only change state when the global bus andethpare@eatin an
idle state to prevent system failures.

After power-up and with thEN HIGH, a LOW level on port A (below 0.3Ve@g) turns the corresponding port B
driver (either SDA or SCL) on and drives port B down to about 0.5 V. Whempises above 0.3Ves), the port B
pull-down driver is turned off and the external pull-up resistor phéspin HIGH. When port B fallfirst and goes
below 0.3Vce) the port A driver is turned on and port A pulls down to 0 V. The pguulBdown is not enabled
unless the port B voltage goes below 0.4 V. If the port B low voltage does bhetayn 0.5 V, the port A driver will
turn off when port B voltage is above 0.7\&c If the port B low voltage goes below 0.4 V, the port B pull-down
driver is enabled and port B will only be able to rise to 0.5 V until Aatises above 0.3Veges). Then port B will
continue to rise being pulled up by the external pull-up resistor. Th@)Msconly used to provide the 0.3\(sL
reference to the port A input comparators and for the power good detect direuiPI6ULS5V9517A logic and all
I/Os are powered by the Vieg pin.

The EN pin is active high and allows the user to select when the repeatevasTadi can be used to isolate a
badly behaved slave on power-up until after the system power-up reset. It shauldhange state during &Ctbus
operation because disabling during a bus operation will hang the bus and enablvayghrough a bus cycle could
confuse the?C-bus parts being enabled. The enable pin should only change state when the glabaltbesepeater
port are in an idle state to prevent system failures.

As with the standardC system, pullup resistors are required to provide the logic-high levels on the bbffsred
The PIBULS5V9517A has standard open-collector configuration of?’@es. The size of these pullup resistors
depends on the system, but each side of the repeater must have a pullup resistor. & lie dksigned to work with
Standard mode and Fast mod@ tlevices in addition to SMBus devices. Standard mt@elévices only specify 3
mA in a genericC system, where Standard mode devices and multiple masters are possible. Undeoceiitains,
higher termination currents can be used.
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Application Information

A typical application is shown in Figure 6. In this example, the system nigsteming on a 3.3 VAC-bus while
the slave is connected to a 1.2 V bus. Both buses run at 400 kHz.Master devices can be placed on either bus.

The PIBULS5V9517A is 5V tolerant, so it does not require any additional circoitrarislate between 0.8V to
5.5V bus voltages and 2.2V to 5.5V bus voltages.

3.3V 1.2V
10 ke Dsu k2 10 k2 D 10 k@2
Vecie)  Veom
SDA |+ »| SDAB SDAA |« = SDA
SCL I+ + SCLB SCLA |« —*| SCL
BUS PI6UL S5V9517A
MASTER SLAVE
400 kHz 400 kHz
»| EN
\_\I—J \_V_"
bus B bus A

Figure 6:Typical Application

When port A of the PIBULS5V9517A is pulled LOW by a driver on fi2Hus, a comparataietects the falling
edge when it goes below V& ca) and causes the internal drivergmrt B to turn on, causing port B to pull down to
about 0.5 V. When port B of tH6ULS5V9517Afalls, first a CMOS hysteresis type input detects the falling edge
and causethe internal driver on port A to turn on and pull the port A pin down to grdanatder taillustrate what
would be seen in a typical application, refer to Figure 8 and Figure 9.héishmaster in Figure 4 were to write to the
slave through the PIBULS5V9517A, waveforsi®wn in Figure 8 would be observed on the A bus. This looks like a
normal FC-bustransmission except that the HIGH level may be as low as 0.8 V, and thentand turroff of the
acknowledge signals are slightly delayed.

On the B-side bus of the PIGULS5V9517A, the clock and data lines would haositave offset from ground
equal tahe VoL of the PIBULS5V9517A. After the eighth clock pulse, the data line is pulled todhef\the slave
device, whichs very close to ground in this example. At the end of the acknowledge, the levenlisés the low
level set bythe driver in the PIBULS5V9517A for a short delay, while the A-bus side rises abovedkgand then
it continues high.

Multiple PIBULS5V9517Aport A sides can be connected in a star configuration (Figure 7), allowing all nodes to
communicate with each other.

Multiple PIBULS5V9517As can be connected in series (Figure 8) as long as port A is cotmpoieds. fC-bus
slave devices can be connected to any of the bus segmentauriiber of devices that can be connected in series is
limited by repeatedelay/time-offlight considerations on the maximum bus speed requirements.
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Vo Veoip)

|

|
10 kid Iflﬂ)itii 10 kil Ij‘lﬂlﬂil

Voo Meem)
SDA I+ - SDAA SDAB ' = SDA
SCL SCLA SCLB SCL
BUS PI6UL S5V9517A
MASTER SLAVE
400 kHz
= EN
10 k2 nm k0
Voo Voo
SDAA SDAB ‘ SDA
+| SCLA SCLE [ * SCL
PI6UL S5V9517A SLAVE
400 kHz
EM
10 ki [j 10 k2
Voo Mool
SDAL SDAB : S0A
—e SCLA SCLE SCL
PI6UL S5V9517A
SLAVE
400 kHz
EM
Figure 7:Typical Star Application
Veo
|
10 kL HIG kL 10 ki ]J]ID kLl 10 kL1 ﬁ‘lﬂkﬂ.z 10 ki |j1{| ki
SDA | SDAA  SDAB [+— SDAA  SDAB |« SDAA  SDAB [«—4 SDA
SCL S5CLA SCLB SCLA SCLB SCLA sSCLB SCL
BUS PI6UL S5V9517A PI6UL S5V9517A PI6UL S5V9517A
MASTER SLAVE
400 kHz
EN |—- EN ’» EN
Figure 8:Typical Series Application
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PE/?/COM® Level Trandating | °C-Bus/SM Bus Repeater

Sth CLOCK PULSE — ACKNOWLEDGE
=

SCL S

0 0 0 A N T
1T 3 I N}

Figure 9:Bus A (0.8V to 5.5V Bus) Waveform

9th CLOCK PULSE — ACKNOWLEDGE
. -

LU A AL
1L I ]

. =

"W, OF SLAVE
Figure10: Bus B (2.2V to 5.5V Bus) Waveform
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M echanical I nformation

M SOP-8
a
L . c
! | | n- _'_l‘l_ A
L] 4
— [ | ™
- - E M
|
O t L
|
| P
H H | H H L '[=__ | 42
&
! Dimensions In Milimetef
f f i 1 Symbol Min Max
i : A 0.82 1.10
3 D Al 0.02 0.15
A2 0.75 0.95
b 0.25 0.38
Note: c 0.09 0.23
1) Controlling dimensions in millimeters. D 2.90 3.10
2) Ref: JEDEC MO-187E/BA E 290 3.10
E1l 4.75 5.05
e 0.65 BSC
L 0.40 0.80
0 0° 6°
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TDFN2x3-8L
|== D -.=| ] [;1 -
]
[ | i
1 ] 1
HIURURURUIE:
)
¥
I 5
- L]
PIN 1 7 i
INDEX AREA™™ ?// _PINT
/ ]
7 " alalalia
N
TOP VIEW BOTTOM VIEW
£ PKG. DIMENSIONS(MM)
o SYMBOL| MIN. MAX
<L c:"_ri Ly A 0.70 0.80
¥ 1 1 Al 0.00 0.50
¥ 1 A3 0.20REF
D 1.92 2.08
E 2.92 3.07
sIDE VIEW D1 1.40 1.60
E1 1.40 1.60
Note: k 0.20MIN
Ref: JEDEC MO0-229 b 020 | 0.30
e 0.50TYP
L 022 | 0.38
201305-0001 PR -4 05/1013
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Recommended Land pattern for TDFN2*3-8L

0.25
—> le— |(—05—>|
1\ AN
0.625
f A
I -
. ~
|
|
|
SEP P— +o—— L 1.6 2.2 3.45
I
|
I
i \
le 1.6 5|
v
\
Note:
All linear dimensions are in millimeters
201305-0001 PIED-4 05/1a3
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SOIC-8

e —

Eill El-—1 _._._._._._._._._!.._._._._._._._._. L

P

Svmbol Dimensions In Milimeters
1 — | y Min Max
A2 L _\ A A 1.350 1.750
\ \ | ] Y Al 0.100 0.250
A2 1.350 1.550
Not b 0.330 0.510
ote:
1) Controlling dimensions in millimeters. ; 2%8 gigg
2) Ref: JEDEC MS-012E/AA . .
E 3.800 4.000
El 5.800 6.200
e 1.27 BSC
L 0.400 1.270
0 0° 8°
Ordering Information
Part No. Package Code Package
PI6ULS5V9517AJE U Lead free and Green 8-pin MSOP
PIBULS5V9517ANVE W Lead free and Green 8-pin SOIC
PIBULS5V9517AZEE ZE Lead free and Green 8 TDFN2x3-8L
Note:
« E =Pbfree

« Adding X Suffix= TapéReel

Pericom Semiconductor Corporatieri-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its produgisafications at any time, without notice, in orde@improve design or performance and to supply
the best possible product. Pericom does not assume anps#siity for use of any circuitry described other thha circuitry embodied in Pericom product. The
company makes no representations that circuitry descrilvethlie free from patent infringement or other rights Rericom.
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