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1 General Description

The PJ72617 is a CMOS integrated circuit that
provides level shifting between low voltage
(0.8V to 5.5V) and higher voltage (2.2V to 5.5V)
Fast-mode Plus (FM+) I2C-bus or SMBus
applications. While retaining all the operating
modes and features I12C-bus system during the
level shifts, it also permits extension of the I°C-
bus by providing bidirectional buffering for
both the data (SDA) and the clock (SCL) lines,
thus enabling two buses of 540 pf at 1 MHz or
up to 4000 pf at lower speeds. Using the
PJ72617 enables the system designer to isolate
two halves of a bus for both voltage and
capacitance. The SDA and SCL pins are
overvoltage tolerant and are high-impedance
when the PJ72617 is unpowered.

Available Package: MSOP-8, SOP-8

Copyright© PANJIT. All rights reserved.
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Features

2 channel, bidirectional translator for SDA
and SCL in mixed-mode I2C applications
I2C and SMBus compatible

Voltage level translation from 0.8V to 5.5V
and from 2.2V to 5.5V

Port A operating supply voltage range of
0.8V to 5.5V with normal levels

Port B operating supply voltage range of
2.2V to 5.5V with static offset level

5V tolerant I°C-bus and enable pins

0Hz to 1000kHz clock frequency (the
maximum system operating frequency may
be less than 1000kHz because of the delays
added by the repeater)

Active HIGH repeater enable input
referenced to Vccs

Open-drain input/outputs

Latching free operation

Supports arbitration and clock stretching
across the repeater

Accommodates Standard-mode, Fast-mode
and Fast-mode Plus I2C-bus devices, SMBus
(standard and high power mode), PMBus
and multiple masters

Powered-off high-impedance I>C-bus pins
Applications

Server

Routers (Telecom Switching Equipment)
Industrial Equipment

Products with many I?C slaves and/or long
PCB traces
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4 Ordering Information
4.1 Ordering Information
orE 5 Marking ID Package MSL Description
number
72617 —
PJ72617M YMDNN MSOP-8 Level-3 Halogen free RoHS compliant in T/R,3,000 pcs/Reel
72617 —
PJ72617P YMDNN SOP-8 Level-3 Halogen free RoHS compliant in T/R,4,000 pcs/Reel
Note:

(1) Panijit can meet RoHS 2.0/REACH requirement. So most package types Panijit offers only states halogen free, instead of lead free.

4.2 Marking Information

Marking Package Definition
72617 MSOP-8 72617:Product code
YMDNN YMDNN :Y : Year code M : Month code D : Day code ,NN: Serial Number
72617 SOP-8 72617:Product code
YMDNN YMDNN :Y : Year code M : Month code D : Day code ,NN: Serial Number

Copyright© PANJIT. All rights reserved.
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5 Typical Application

0.9v 2.5V
1.4k 1.4k 1.4k 1.4k
VCCA VCCB
Slave
| SDAA  SDAB (e.g. PJ85718-
Master 2
4P SCLA SCLB€¢——®  Temperature
Sensor)
—» EN
GND
L
Figure 1 Typical Application Circuit
6 Function Block
VCCA VCCB
SZ'
SCLA < > [\, < > SCLB
ﬁ/
L
Q'
SDAA <+ > ‘—I\l < > SDAB
VCCB
<
Rpu
EN .

GND

Figure 2 Function Block

Copyright© PANJIT. All rights reserved. Rev.1.0 3
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7 Pin Configuration

Veea T [T JVccs
SCLA[IT] [T _]sCLB
SDAALIL] [IT_]SDAB
GND[_IT] [T _]EN
Top View
8 Pin Description
PIN Name Pin No Description
Vcea 1 A-side supply voltage (0.8V to 5.5V); Power
SCLA 2 [2C SCL line, A side. Connect to Vcca through a pull-up resistor; 1/O
SDAA 3 [2C SDA line, A side. Connect to Vcca through a pull-up resistor; /O
GND 4 Ground; GND
EN 5 Active-high repeater enable input with an internal pull-up to Vccs; Input
SDAB 6 [2C SDA line, B side. Connect to Vccs through a pull-up resistor; /O
SCLB 7 [2C SCL line, B side. Connect to Vccs through a pull-up resistor; I/O
Vces 8 B-side and device supply voltage (2.2V to 5.5V); Power

Copyright© PANJIT. All rights reserved. Rev.1.0 4
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9 Specification

9.1 Absolute Maximum Ratings’

Parameter Symbol Value Unit
Supply Voltage Port A Veea -0.5t07 Vv
Supply Voltage Port B Vces -0.5t07 \Y,
Voltage on port A, port B and EN Vio -0.5t07 \
Input/output current lio 50 mA
EN, Vcea, Vees, GND  input current I 50 mA
Storage Temperature Range Tsig -65 to 150 °C
ESD HBM ESDrsm +5500
ESD CDM ESDcom +1000
(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
Supply voltage port A Vecea 0.8t0 5.5 Vv
Supply voltage port B Vces 22t055 Vv
Operating free-air temperature Ta -40 to 85 °C
Copyright© PANJIT. All rights reserved. Rev.1.0 5
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9.3 Electrical Characteristics

Vees = 2.2V to 5.5V, GND = 0V, T= —40°C to 85°C (unless otherwise noted). All limits are 100% tested at TA=25°C.

Parameter Symbol Test Conditions Min Typ' Max Unit
Supplies
Supply voltage port A Vcea 0.8 5.5
Supply voltage port B Veces 2.2 55
Veea = 0.95V 8 HA
Supply current port A leca
Veea = 5.5V 50 HA
Port B HIGH-level Vces = 5.5V,
| 1.5 25 mA
supply current cere SDAn = SCLn = Vcen
Port B LOW-level Vcer = 5.5V; one SDA and one SCL
lccLs = GND; other SDA and SCL open 1.7 29 mA
supply current (with pull-up resistors)
Input and output SDAB and SCLB
High-level input voltage Vin 0.7*Vces 55 Y,
Low-level input voltage Vio -0.5 0.4 Vv
Input clamp voltage Vik ll=-18 mA; -1.2 -0.3 \%
lo. =150uA at Vcce=2.2V 0.47? Y,
Low-level output voltage VoL
loL =13mA at Vees=2.2V 0.54 0.63 \Y
Input leakage current L V,=5.5V -1 +1 MA
Difference between VoL at lot = 1 mA:
LOW-level output and VoL-ViL uaranteed by desian 60 90 160 mV
LOW-level input voltage 9 y 9
Input and output SDAA and SCLA
Low-level input voltage A -0.5 0.25*Vcea \Y
High-level input voltage ViH 0.7*Veea 5.5 Y
Input clamp voltage Vik li=-18 mA; -1.2 -0.3 \%
Low-level output voltage VoL loL =13mA at Vcce=2.2V 0.1 0.2 \Y
Input leakage current I V| =5.5V -1 +1 HA
Enable
LOW-level input voltage Vio -0.5 0.3*Vces
HIGH-level input voltage Vin 0.7*Vces 5.5
LOW-level input current
. P liLEn) Vi=0.2V, EN; Vces = 2.2V -18 -7 -4 HA
on pin EN
Input leakage current L V)= Vcces -1 +1 MA

Notes

(1) Vcca may be as high as 5.5 V for overvoltage tolerance but 0.4Vcca + 0.8V < Vces for the channels to be enabled and functional normally.

(2) Pull-up should result in loL > 150pA.

(3) Vi for port A with envelope noise must be below 0.3Vcca for stable performance.

Copyright© PANJIT. All rights reserved.
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9.4 Interface Timing Requirements
Parameter Symbol Test Conditions Min Typ! Max | Unit
port A to port B; 40 60 150 ns
LOW to HIGH propagation delay tpLH
port B to port A; -42 -65 -155 ns
LOW to HIGH propagation delay 2 teLH2 port B to port A;? 67 94 160 ns
port A to port B; 63 80 173 ns
HIGH to LOW propagation delay tPHL
port B to port A; 46 76 200 ns
A side ;From 30% to 70%
LOW to HIGH output transition time trn® 60 ns
B side ;From 30% to 70%
port A; 0.7Vcea to 0.3Vceea 0.007 | 0.037 | 0.09 | V/ns
Falling slew rate SRs
port B; 0.7Vccs to 0.3Vees 0.029 0.056 0.12 V/ns
. 4 quiescent - 0.3 V;
Enable time ten EN HIGH to enable: 100 ns
. . 4 quiescent + 0.3 V;
Disable time tais EN LOW to disable: 100 ns
Notes
(1) ypical values were measured with Vcca = 0.95V, Vces = 2.5V at Tamb = 25°C, unless otherwise noted.
(2) The tpLH2 delay data from port B to port A is measured at 0.45V on port B to 0.5Vcca on port A.
(3) The trx of the bus is determined by the pull-up resistance (1.35kQ) and the total capacitance (50pf).
(4) The enable pin, EN, should only change state when the global bus and the repeater port are in an idle state.
Copyright© PANJIT. All rights reserved. Rev.1.0 7
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9.4.1 AC waveforms

VCCB
Input 0.5VCCB 0.5VCCB
<> | tPHL VCCA
J——
Output 70% tPLH 70%
30% 30% VoL
tTHL <@— tTLH

Figure 3 Propagation Delay And Transition Times(B to A)

VCCA
nPut g sveea 0.5VCCA
tPLH
<4 | tPHL
Output 70% "0 0.5vCCB [ 0% vees
30% N - 0.5VCCB 30%
—>| [@—{THL < {TLH
Figure 4 Propagation Delay And Transition Times(A to B)
Input 0.5VCCB
SDAB,SCLB +0.45v
! tPLH
ACCA
Output ,——/
SDAA,SCLA
>
tPLH2
Figure 5 Propagation delays
0.5VCCB vees
Input Y-0.5vCCB ' ten
VoL

< |tdis <> |
EN to output _
P output 705V —N 0.3V
VoL

Figure 6 Enable and disable times

Copyright© PANJIT. All rights reserved. Rev.1.0 8
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9.4.2 Test information

Pulse

VCCA VCCB VCCB

DUT

Generator

Rr CL

l

Figure 7 Test circuit for open-drain outputs

Notes

(1) RL=load resistor; 1.35 kQ on port A and port B.

(2) Cv. = load capacitance includes jig and probe capacitance; 50 pf.

(3) Rt = termination resistance should be equal to Zo of pulse generators.

9.5 Typical Characteristics

0.75 4
=== VCCB = 2.2V ( Nom = 25 °C)
07 4 TTVCCB=2.2V(Hot=85°C)
VCCB = 3.0V ( Hot = 85 °C)
2 065
S
m
t 06
o
o
0.55 +
0.5 T T T T T ,
0 5 10 15 20 25 30
Port B loL(mA)
Figure 8 Port B VoL versus loL
0.4 4
03 == VCCB = 2.2V (Nom = 25 °C)
= .
I “=VCCB = 2.2V ( Hot = 85 °C)
>
< 0.2
t
(=]
o
0.1
0

Copyright© PANJIT. All rights reserved.
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10 Detailed Descriptions

10.1 Overview

The PJ72617 enables 1°2C-bus or SMBus translation down to Vcca as low as 0.8V without degradation of system
performance. The PJ72617 contains two bidirectional open-drain buffers specifically designed to support up-
translation/down-translation between the low voltage (as low as 0.8V) and 2.5V, 3.3V or 5V 1°C-bus or SMBus. All
inputs and 1/Os are overvoltage tolerant to 5.5V even when the device is unpowered (Vccs and/or Veea = 0V). The
PJ72617 includes a power-up circuit that keeps the output drivers turned off until Vccs is above 2.2V and until after
the internal reference circuits have settled 400us, and the Vcca is above 0.8V. Vcecs and Vcea can be applied in any
sequence at power-up. After power-up and with the enable (EN) HIGH, a LOW level on port A (below 0.3Vcca) turns
the corresponding port B driver (either SDA or SCL) on and drives port B down to about 0.55V. When port A rises
above 0.3Vcca, the port B pull-down driver is turned off and the external pull-up resistor pulls the pin HIGH. When
port B falls first and goes below 0.4V, the port A driver is turned on and port A pulls down to 0V. The port A pull-
down is not enabled unless the port B voltage goes below 0.4V. If the port B low voltage goes below 0.4V, the port
B pull-down driver is enabled and port B will only be able to rise to 0.55V until port A rises above 0.3Vcca, then port
B will continue to rise being pulled up by the external pull-up resistor. The Vcca is only used to provide the 0.35Vcca
reference to the port A input comparators and for the power good detect circuit. The PJ72617 includes a Vcca
overvoltage disable that turns the channel off if 0.4Vcca + 0.8V > Vcces. The PJ72617 logic and all I/Os are powered
by the Vccs pin.

10.2 Enable

The EN pin is active HIGH with thresholds referenced to Vccs and an internal pull-up to Vces that maintains the
device active unless the user selects to disable the repeater to isolate a badly behaved slave on power-up until
after the system power-up reset. It should never change state during an 12C-bus operation because disabling during
a bus operation will hang the bus and enabling part way through a bus cycle could confuse the 12C-bus parts being
enabled. The enable does not switch the internal reference circuits so the ~400us delay is only seen when Vccs
comes up.

The enable pin should only change state when the global bus and the repeater port are in an idle state to prevent
system failures.

10.3 I2C-bus systems

As with the standard 1°C-bus system, pull-up resistors are required to provide the logic HIGH levels on the buffered
bus (standard open-collector configuration of the 1°C-bus). The size of these pull-up resistors depends on the
system, but each side of the repeater must have a pull-up resistor. This part designed to work with Standard mode,
Fast-mode and Fast-mode Plus 1°C-bus devices in addition to SMBus devices. Standard mode and Fast-mode I°C-
bus devices only specify 3mA output drive; this limits the termination current to 3mA in a generic 1°C-bus system
where Standard-mode devices, Fast-mode devices and multiple masters are possible. When only Fast-mode Plus
devices are used with 30mA at 5V drive strength, then lower value pull-up resistors can be used. The B-side RC
should not be less than 67.5ns because shorter RCs increase the turnaround bounce when the B-side transitions
from being externally driven to pulled down by its offset buffer.

Copyright© PANJIT. All rights reserved. Rev.1.0 10



PANNEE
CoNDUCTOR PJ72617

10.4 Application Implementation
10.4.1 Star Application

Multiple PJ72617 A sides can be connected in a star configuration, allowing all nodes to communicate with each
other.

Veea Vecs

*—o .4 ¢
1.4k 1.4k 1.4k 1.4k
Veea Vees
SDA |« | s SDAB ° - Slave
<—l—> (eg. PJ86315-Digital
SCL %> SCLA SCLB Humidity and
Temperature Sensor)
GPIO1 EN
GPIO2
GPIO3 [
Master 1 1
1.4k 1.4k
Veea Vees
»| SDAA SDAB ° > Slave
_ _| (e.g. PJ75230-Cumrent
> SCLA SlelL | and Power Monitor>
EN
1.4k §1.4k
Veea Vees
»| SDAA SDAB [«—e > Slave
Jeria selb L« > (e.g.PJ59555-16bit
GPIO Expander>
EN

Figure 10 Star Application

Copyright© PANJIT. All rights reserved. Rev.1.0 11
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10.4.2 Series Application

Multiple PJ72617s can be connected in series as long as the A side is connected to the B side. I°C bus slave
devices can be connected to any of the bus segments. The number of devices that can be connected in series is
limited by repeater delay/time-of-flight considerations on the maximum bus speed requirements.

Vee

1.4k %1 A4k

Master

' v

1.4k %1.4k

1.4k £1.4k

1.4k %1.4k

vy

Veea  Vees Veea  Vecs Veea  Vecs
SDAA SDAB[™ SDAA SDAB[< > SDAA SDAB
SCLA SCLB= SCLA SCLB}= » SCLA SCLB
EN EN EN

Figure 11 Series Application

Copyright© PANJIT. All rights reserved.
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11 Package Outline Dimensions and Recommend Land Pattern

Layout

11.1 MSOP-8

Package Outline Dimensions

MSOP-8 Unit (mm)

Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.820 1.100 0.032 0.043
A1 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
0.090 0.250 0.004 0.010
D 2.900 3.100 0.114 0.122
2.900 3.100 0.114 0.122
E1 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° 8° 0° 8°

Copyright© PANJIT. All rights reserved. Rev.1.0
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Recommended Land Pattern Layout

MSOP-8 Unit (mm)

1.45

0.45

2.95

4.4

5.85

Notes:
(1) All dimensions are in millimeter.

(2) Recommend tolerance is within £0.1mm.

Copyright© PANJIT. All rights reserved.
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11.2 SOP-8
Package Outline Dimensions
SOP-8 Unit (mm)
.
H =
PIN#1T | |
CH
| c
D . c
J [ 3
<C T j <C
z [Do.]
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.250 1.650 0.049 0.065
b 0.33 0.51 0.013 0.020
0.17 0.25 0.007 0.010
4.700 5.100 0.185 0.201
5.800 6.200 0.228 0.244
E1 3.700 4.100 0.146 0.161
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
Copyright© PANJIT. All rights reserved. Rev.1.0 15
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Recommended Land Pattern Layout

SOP-8 Unit (mm)

.5

]

0.6

3.9
5.4
6.9

Notes:
(1) All dimensions are in millimeter.

(2) Recommend tolerance is within £0.1mm.

Copyright© PANJIT. All rights reserved. Rev.1.0
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12 Packing information
[
o
O
[an [ ———
_ | |
3 Q1 @2 a1l
~ < B B et I e i )
= Q3 Q4 Q3|4 Feed Direction
;o E | |
—
[¢))
~
Y
| [ ]
i
o
oo e e | L
B - | = ni=
ﬁ ~M
! y
— P ]
=
e
L LLu— %
AO
—— e
Package | Reel dimlz‘:\eslion Reel width A0 B0 Ko P PO w oy
type size (£3.0mm) (¥1.0mm) (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (¥0.3mm)
MSOP-8 13" 330 12.4 5.2/5.4 3.3/34 1.5/1.4 8.0 40 12.0 Q1
SOP-8 13" 330 12.4 6.4/6.6 5.4/5.3 2.1/1.9 8.0 40 12.0 Q1
Copyright© PANJIT. All rights reserved. Rev.1.0 17
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13 Version History
Version Date Changes
Rev.1.0 2026-04-02 Initial release
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Disclaimer

e Reproducing and modifying information of the document is prohibited without permission from Panijit
International Inc..

e Panijit International Inc. reserves the rights to make changes of the content herein the document follow
PCN procedure. Please refer to our website for the latest document.

e Panijit International Inc. disclaims any and all liability arising out of the application or use of any product
including damages incidentally and consequentially occurred.

e Panijit International Inc. does not assume any and all implied warranties, including warranties of fitness
for particular purpose, non-infringement and merchantability.

e Applications shown on the herein document are examples of standard use and operation. Customers are
responsible in comprehending the suitable use in particular applications. Panijit International Inc. makes
no representation or warranty that such applications will be suitable for the specified use without further
testing or modification.

e The products shown herein are not designed and authorized for equipments requiring high level of
reliability or relating to human life and for any applications concerning life-saving or life-sustaining, such
as medical instruments, transportation equipment, aerospace machinery et cetera. Customers using or
selling these products for use in such applications do so at their own risk and agree to fully indemnify
Panijit International Inc. for any damages resulting from such improper use or sale.

e Since Panijit International Inc. uses lot number as the tracking base, please provide the lot number for
tracking when complaining.

Copyright© PANJIT International Inc.

Website : www.panjit.com.tw
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