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Dual Bidirectional 12C-Bus and SMBus Voltage-Level Translator

Description Features
The DIODES PI6ULS5V9306 is a dual bidirectional I?C-bus and e 2-bit Bidirectional Translator for SDA and SCL Lines in
SMBus voltage-level translator with an enable (EN) input. It is Mixed-Mode [2C-Bus Applications
operational from 0.9V to 3.3V (VREF1) and 1.8V to 5V (VREF2). ¢ Standard-Mode, Fast-Mode, and Fast-Mode Plus 12C-Bus and
SMBus Compatible
The PI6ULS5V9306 allows bidirectional voltage translations e Less than 1.5ns Maximum Propagation Delay to
between 1.0V and 5V without the use of a direction pin. The low Accommodate Standard Mode and Fast Mode [2C-Bus
ON-state resistance (Ron) of the switch allows connections to be Devices and Multiple Masters
made with minimal propagation delay. When EN is HIGH, the » Allows Voltage Level Translation Between:
translator switch is on, and the SCL1 and SDA1l I/O are o 0.9V VREF1 and 1.8V, 2.5V, 3.3V, or 5V VREF2
connected to the SCL2 and SDA2 1/O respectively, allowing o 1.2V VREFI and 1.8V, 2.5V, 3.3V, or 5V VREF2
bidirectional data flow between ports. When EN is LOW, the = 1.5V VREF1 and 2.5V, 3.3V, or 5V VREF2
translator switch is off, and a high-impedance state exists between o 1.8V VREFI and 3.3V or 5V VREF2
ports. = 2.5V VREF1 and 5V VREF2
o 3.3V VREFI and 5V VREF2
Block Diqg ram  Provides Bidirectional Voltage Translation with no Direction
Pin
VREF1 VREE? e Low 3.5 ON-State Connection Between Input and Output
‘2 |? Ports Provides Less Signal Distortion
e Open-Drain 12C-Bus 1/O Ports (SCL1, SDAI, SCL2, and
8 _ENn SDA2)
9 | I e 5V Tolerant 12C-Bus I/O Ports to Support Mixed-Mode
S SW SCL2 Signal Operation
* High-Impedance SCL1, SDA1, SCL2, and SDA2 Pins for
EN =LOW
SDA1 4 SW S SpAZ * Lock-up Free Operation for [solation when EN = LOW
* Flow-Through Pinout for Ease of Printed-Circuit Board Trace
Routing
* ESD Protection Exceeds 4KV HBM per JESD22-A114

e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

GND * Halogen and Antimony Free. “Green” Device (Note 3)

» TFor automotive applications requiring specific change control
(i.e. parts qualified to AEC-Q100/101/104/200, PPAP capable,
and manufactured in IATF 16949 certified facilities), please

Function Table

EN Function
SCLI = SCL2: contact us or your local Diodes representative.
SDA1 = SD A’2 https://www.diodes.com/quality/product-definitions/
L disabled * Packaging (Pb-free & Green):

o 8-Pin, TDFN2x3 (ZE) (Not Recommend for New Design)
s 8-Pin, MSOP (U) (Not Recommend for New Design)

o 8-Pin, SOIC(W) (Not Recommend for New Design)

s §-Pin, MSOP (M)

o 8-Pin, VSSOP (V)

o 8-Pin, SSOP (SS)

o 8-Pin, SOT28 (TA)

s 8-Pin, X2-DEN (HK)

Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm
antimony compounds.
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Pin Configuration

Top View
N 1 ST B | EN
GND [ 1 O 8 | EN GND [1D ¢ 5 Cele
vRer1 [ 2 7_] VREF2 VREFL [2 D | i (7] veer2
scit [3] & scL2 scu (3 D! : (_6|scL2
SDAL [ 2 5] sbA2 AL [4 D¢ 5| spaz
MSOP-8(U)/SOIC-8(W)/VSSOP-8(V)/SSOP-8(SS) TDFN2x3-8(ZE)
/SOT28(TA)
GND [ 1Y 8 ||EN
VREF1 7 || vrerz
SCL1 6 ||scLz
spat | [ 4 | 5 || sDaz
X2-DFN-8(HK)
Pin Description
Pin# Name Description
1 GND Ground (0V)
2 VREF1 Low-voltage side reference supply voltage for SCL1 and SDAI
3 SCL1 Serial clock, low-voltage side; connect to VREF1 through a pullup resistor
4 SDAI Serial data, low-voltage side; connect to VREF1 through a pullup resistor
5 SDA2 Serial data, high-voltage side; connect to VREF2 through a pullup resistor
6 SCL2 Serial clock, high-voltage side; connect to VREF2 through a pullup resistor
7 VREF2 High-voltage side reference supply voltage for SCL2 and SDA2
8 EN Switch enable input; connect to VREF2 and pullup through a high resistor
PI6ULS5V9306 www.diodes.com March 2024

Document Number DS41008 Rev 5-2

2

© 2024 Copyright Diodes Incorporated. All Rights Reserved.



DrCOES

I M € &« R F O R A T E D

A Product Line of
Diodes Incorporated

() PERICOM

PI6ULS5V9306

Maximum Ratings

Storage TemMPErature..........ccoeeeveveereririreeieerererereseeseeenenens -65°Cto +150°C | Note:

Reference VOIAZe @ ........c.cvveeereeereeneeeneeeneesssesesesesseseenns -0.5Vto+6.0V | Stresses greater than those listed under MAXIMUM
Reference Bias Voltage..........cccovverveueevenninenineccinnsieenenes -0.5Vto+6.0V | RATINGS may cause permanent damage to the
DC INPUEL VOIAZE ..oooveveeeeereeeeeeeeeveeeveseees e -0.5Vto+6.0V | device. This is a stress rating only and functional
Control Input Voltage (EN) ............oovevveeereereeesrerreressesseeenne 0.5V to+6.0v | operation of the device at these or any other
Channel Current (DC)......c.ocveueureeueinecirineeienecieiecisereeeeeeessesesenene 128mA | conditions above those indicated in the operational
Input Clamping CULTENE ...........cvvrveeeereeeeereeeeeee e seesseesses s sssseseens -50mA | sections of this specification is not implied. Exposure
ESD: HBM MOGE ......coiuiiiieinicieineeieinceeieeneeieeeeeiseesessesesessenesennes 4000V | to absolute maximum rating conditions for extended
Junction Temperature under Bias (T}) ...ooeveveennirireeeninnrceceene 125°C periods may affect reliability.

Recommended Operation Conditions

Vce=2.7V to 5.5V; GND = 0V; Ta = -40°C to +85°C; unless otherwise specified.

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Voltage on an Input/Output Pin SCL1, SDA1, SCL2, SDA2 0 — 5 A\
VREFI Reference Voltage" VREF1 0.9 — 3.3 \Y
VRER2 Reference Bias Voltage® VREF2 1.8 — 5 \Y
Vien Input Voltage on Pin EN — 0 — 5 v
L(pass) Pass Switch Current — — — 64 mA
Ta Ambient Temperature — -40 — 85 °C

DC Electrical Characteristics

Ta =-40°C to +85°C; unless otherwise specified.

Parameter | Description Test Conditions ‘ Min ‘Typ.(z)‘ Max ‘ Unit

Input and Output SDAB and SCLB

Vik Input Clamping Voltage Li=-18mA; Vien = 0V — — -1.2 v
In HIGH-Level Input Current Vi=5V; Vigny = 0V — — 5 LA
Cien Input Capacitance on pin EN Vi=3Vor 0V — 11 — pF

. Off-State Input/Output Capacitance _ . _ o o
ClO(Off) (SCLI’I, SDAH) Vo =3V or OV, VI(EN) =0V 4 pF

_ On-State Input/Output Capacitance _ ) _ o o
ClO(On) (SCLD, SDAII) Vo =3V or OV, VI(EN) =3V 10.5 pF
Vien = 4.5V — 3.5 5.5 Q
Vi=0V; Vien) = 3V — 4.7 7.0 Q
o =64mA Vien = 2.3V — 6.3 95 Q
Ron ON-State Resistance® Vien = 1.5V _ 60 140 Q

(SCLn, SDAn)
Vi=2.4V; Vieny = 4.5V 1 6 15 Q
Io=15mA View = 3V 20 60 140 Q
Vi=1.7V; _
o= 15mA Vieny = 2.3V 20 60 140 Q
Notes:

1. All typical values are at Ty = 25°C.
2. Measured by the voltage drop between the SCL1 and SCL2 or SDA1 and SDA2 terminals at the indicated current through the switch. ON-state resistance is
determined by the lowest voltage of the two terminals.

PI6ULS5V9306 www.diodes.com
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PI6ULS5V9306
Dynamic Characteristics
Ta =-40°C to +85°C; unless otherwise specified. Values guaranteed by design.
CL = 50pF CL = 30pF CL = 15pF
Symbol | Parameter Conditions Unit
Min Max Min Max Min Max

Dynamic Characteristics (Translating Down)

Vieny=3.3V; Vi =3.3V; Vi =0V; Vu= 1.15V

b eSS [0 [ os [ 0 o0 | 0 [ 05|
v OV eS| o | | o |05 |
Vieny=2.5V; Vig=2.5V; Vi =0V; Vu=0.75V

[ SoNaHCH e SRS [0 [ 1 [0 [or [ 0 [ox ]
v |V eS| o | | o | |

Dynamic Characteristics (Translating up)
V](EN)= 3.3V; V= 2.3V; Vi = OV; Vr= 3.3V; VM= 1.15V; RL= 300Q2
LOW-to-HIGH From (Input) SCL1 orSDA1
Propagation Delay | to (output) SCL2 or SDA2
HIGH-to-LOW From (Input) SCL1 or SDA1
Propagation Delay | to (Output) SCL2 or SDA2
Vieny=2.5V; Viu = 1.5V; Vi = 0V; V1 =2.5V; V= 0.75V; R = 300Q
LOW-to-HIGH From (Input) SCL1 orSDAL

0 0.9 0 0.6 0 0.4 ns

tpLH

tPHL 0 1.4 0 1.1 0 0.7 ns

trLH Propagation Delay | to (Output) SCL2 or SDA2 0 I 0 0.6 0 0.4 ns
HIGH-to-LOW From (Input) SCL1 or SDA1
trHL Propagation Delay | to (Output) SCL2 or SDA2 0 1.3 0 13 0 038 ns
PI6ULS5V9306 www.diodes.com March 2024
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Ve
, USAGE SWITCH
R, Transiating up $1
1 Transiating down S2
$10
From Output o— 0 Open "
’
Under Test 82 Input Vi Vi
1 C | Vie
“T° (see Note A) |
|
- \ Vo,
Output Vu Vi
LOAD CIRCUIT Vou
TRANSLATING UP
Vl.-v
Input Vi Vi
| VIL
|
|
Vou
Output ¥V Vu
Vo
TRANSLATING DOWN
TE A L and sapacia
8. All nput pulses are suppled by generators having the lollowing characteristcs: PRR < 10 MMz Z DL LS2r

ho outputs are moasurad ond ot a ame. with ono transition por moasuremaent

Figure 1. Load Circuit for Outputs

Functional Description

The PI6ULS5V9306 can also be used to run two buses—one at 400kHz operating frequency and the other at 100kHz operating
frequency. If the two buses are operating at different frequencies, the 100kHz bus must be isolated when the 400kHz operation of
the other bus is required. If the master is running at 400kHz, the maximum system operating frequency may be less than 400kHz
because of the delays added by the translator.

As with the standard I’C-bus system, pullup resistors are required to provide the logic HIGH levels on the translator’s bus. The
PI6ULS5V9306 has a standard open-collector configuration of the I*C-bus. Each side of the translator must have a pullup resistor
though the size of these pullup resistors depends on the system. The device is designed to work with standard mode, fast mode,
and fast mode plus I?C-bus devices in addition to SMBus devices.

When the SDA1 or SDA2 port is LOW, the clamp is in the ON-state and a low-resistance connection exists between the SDA1 and
SDAZ2 ports. When the higher voltage is on the SDA2 port, and the SDA2 port is HIGH, the voltage on the SDA1 port is limited to
the voltage set by VREF1. When the SDA1 port is HIGH, the SDA2 port is pulled to the drain pullup supply voltage (VDPU) by
the pullup resistors. This functionality allows a seamless translation between higher and lower voltages selected by the user without
requiring directional control. The SCL1/SCL2 channel also functions as the SDA1/SDA2 channel.

All channels have the same electrical characteristics, and there is minimal deviation from one output to another in voltage or
propagation delay. This is a benefit over discrete transistor voltage translation solutions because the fabrication of the switch is
symmetrical. The translator provides excellent ESD protection to lower voltage devices, and at the same time protects less ESD-
resistant devices

PI6ULS5V9306 www.diodes.com March 2024
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Application Information
Vppy=3.3V
PIGULS5VI306
Vagrs =18V 200kQ
| EN
1 Vaer1 Reyz Rpyz
II""'*H:
Reuz Re =i 0. 1uF or
VCC - 0.01uF
vCC
5CL1 5CL2
12CBus SCLe . {sw] SCL 12C Bus
Master r—l—|— Deavice
5DA — W SDA
spal — SDA2
GND

pi ,J, 71

Figure 2. Typical Open-Drain Application Circuit (Switch Always Enabled)

3.3V enable signal g

Vopy=3.3V
off
PI6ULS5V3306
Ve =1.8V I:I 200KQ
| EN
1 VRery Rpyz Rpuz
Vrerz
Reus Reys f—
VCC 0.1pF
/—ﬂr or vee
0.01uF
SCL1 SCL2
[2CBus SCLle + [sw] ‘ o SCL 12¢ Bus
Master Device
SDA |« {sw |; + »| SDA
SDA1 SDAZ
GMND
GND

/J7 GND )7

Figure 3. Typical Open-Drain Application Circuit (Switch Enabled Control)

Open-Drain Application

For the bidirectional clamping configuration (higher voltage to lower voltage or lower voltage to higher voltage), the EN input
must be connected to VREF2 and both pins pulled to high-side VDPU through a pullup resistor (typically 200kQ2). This allows
VREF?2 to regulate the EN input. A filter capacitor on VREF2 is recommended.

PI6ULS5V9306 www.diodes.com March 2024
Document Number DS41008 Rev 5-2 6 © 2024 Copyright Diodes Incorporated. All Rights Reserved.



IrOIES oot | (1 PERICOM'

I M € &« R F O R A T E D

PI6ULS5V9306
VDF‘U=3'3V
PI6ULS5VS306
VREFlzl'SV 200KQ)
| EN
1 Vrers Rpuz Rpuz
Vagrz
Reus Reus 1 _0.1uF or

Ve I 0.01uF e

. SCLT = SCL2 i
1.8V + i Lsw " 33v
System ) l?mlllr—l_ System

sDA1 —— 'SDA2 "

GND

/J7 GND /GJ':D

Figure 4. Typical Push-Pull Application Circuit (Switch Enabled Control)

Push-Pull Application

If used in push-pull system, the pullup resistors on REF side are also required. The data must be unidirectional, or the outputs
must be 3-stateable and controlled by some direction-control mechanism to prevent high-to-low contentions in either direction.

Operating Voltage

Refer to Figure 2
Symbol Description Min Typm Max Unit
VDPU Ref2 Side Pullup Voltage on 200kQ VREF1 + 0.6 2.1 5 \%
EN Enable Input Voltage VREF1 + 0.6 2.1 5 \4
VREFI Reference Voltage 0 1.5 44 \%
IPASS Pass Switch Current 14 — — mA
IREF Reference-Transistor Current — — 5 HA
TA Operating Free-Air Temperature -40 — 85 °C

The Pass-Through Current: I_pass
I_pass is determined by the pullup and the low voltage added on the PIGLS5V9306.

In Figure 6, I_pass equals (Vrer-Vori_oss)/Reu.

When V_IN is 0V, the PI6ULS5V9306 can support as large as 64mA pass-through current in theory, but it is recommend to limit
the [_pass in 15mA.

PI6ULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
Vipu
PIGULS5V9306
Vagss 200K0
[ EN
7 Vagrs Rpuz Rz
Vigrz
Reys Reus f—
VEC : y /J; r VCC
Low|=—> — |sc11 P —— S
12CBus SCLie _ {sw] . : o SCL 12C Bus
Master 1] VoLl _B306 Vin 12 L oL_pevice Device
SDA | : o l_,'sw; = = |soa
sDA1 ——* |sba2 * | ow
GND h
A7 GND j:

Figure 5. Typical Open-Drain Application Circuit
(1) The Sink Current: I_sink

The device sinks the total current from both pullup resistors. For example, in figure below, when the SDA2 is pulled low by the 12C
device, the sink current of the 12C device is I_sink = Ipass+I 2=I 1+I 2. The same thing happens when 12C master pulls low the
I2C bus. The I_sink should not be larger than the tolerance of the 12C devices.

(2) Vi1,Vor of the External Drive and Vo of PI6ULS5V9306

In normal application, the Vi, of external devices should always be larger than the Voo of PIGULS5V9306. The value of
PI6ULS5V9306’s Vo is determined by the pass-through current and the low voltage added on the SDA, SCL pins.
The Vor,_os0s = Vv + Vur (Vup is mainly determined by the I_pass, which is always less than 0.35V).

(3) Low VREF Application

The PI6ULS5V9306 can support very-low Vrefl application in theory, but it is recommended no lower than 0.9V. Because when
VREF1 is less than 1.8V, the Vi of REF1 side is a concern in system. For example, in Figure 6, it VREF1 = 0.9V, VDPU = 3.3V, the
Vi of the REF1 side I2C master is normally 0.3 x VREF1 = 0.25V, but the Vo 0of REF2 side can up to 0.1 x VDPU=0.36V. The
system designer must make sure this situation does not happen. A limit for the Vo of REF2 side devices is required then.

The following table shows the requirements for Vo, of VREF2 side devices when using PIGULS5V9306. Figure 6 shows the
requirement for Vor_peyice.

The Vor Requirement of Vrer Side External Devices
(Temp = 25°C, Assume the Vi of Vreri Side Devices is 0.3 X Vrer1)
1_pass <3mA 10mA 15mA
VREFI
0.9V <0.15V <0.1V Not Recommended
1.2V <0.2V <0.15V Not Recommended
1.5V <0.3V <0.25V <0.2V
1.8V <0.4V <0.35V <0.3V
PI6ULS5V9306 www.diodes.com March 2024
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Pullup Resistors and Minimum Values

Sizing the pullup resistor on an open-drain bus is specific to the individual application and is dependent on the following driver
characteristics:

e The driver sink current

e The Vo of driver

e The Vo of the PIGULS5V9306

* The Vy of the driver

* Frequency of operation

The following tables can be used to estimate the pullup resistor value in different use cases so that the minimum resistance for the
pullup resistor can be found.

The tables below show suggested minimum values of pullup resistors for the PIGULS5V9306 with typical voltage translation levels
and drive currents. The calculated values assume that both drive currents are the same.

VoL = Vi =0.1 x VCC and accounts for a 5% VCC tolerance of the supplies, 1 % resistor values. Note that the resistor chosen in
the final application should be equal to or larger than the values shown in the table to ensure that the pass voltage is less than 10%

of the VCC voltage, and the external driver should be able to sink the total current from both pullup resistors.

Pullup Resistor Minimum Values, 3mA Driver Sink Current for PIGULS5V9306

B Side
A Side
1.5V 1.8V 2.5V 3.3V 5.0V
_ _ RRPUI = none RRpUl = none RRPU] = none
0.9V RRrui=8300 | Rew =702 Rrpr2=896Q | Repvo= 1.19kQ | Repuo= 1.82kQ2
RPU2= RPU2= or both 1.23kQ or both 1.53kQ or both 2.16kQ
_ RRpU| =none RRpU| =none RRPU] =none
12V - Ruoui= O | Repo=886Q | Rpo= LISKQ | Ripun= 181KQ
RPU2= 2 or both 1.33kQ or both 1.63kQ or both 2.26kQ
RRPUl = none RRPUl = none RRPU] = none
1.5V — — Rrpu2 = 875Q2 Rrpuz=1.17kQ Rgrpuz = 1.8kQ
or both 1.43kQ or both 1.73kQ or both 2.36kQ
_ RRPUl = none RRPU] = none
1.8V — — Ryt = }ggtg Reppo= 1.16kQ | Rrpua= 1.79kQ
RPO2= 2 or both 1.82kQ or both 2.46kQ
_ RRPU] = none
2.5V — — — et = gggtg Repua = 1.77kQ
Rpuz= = or both 2.69kQ
RRPUI = none
3.3V — — — — RRPU2 = l74kQ
or both 2.96kQ
PI6ULS5V9306 www.diodes.com March 2024
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Pullup Resistor Minimum Values, 10mA Driver Sink Current for PIGULS5V9306
B Side
A Side
1.5V 1.8V 2.5V 3.3V 5.0V
_ _ Rrpui = none Rrpu1 = none Rrpu1 = none
0.9V =200 | = e Reppa=269Q | Repua= 358Q Rrpuz = 5460
RPU2= RPUZ= or both 369Q or both 458Q or both 646Q
R _ 3219 RRPUl = none RRPUl = none RRpUl = none
1.2V — RRPU‘ 310 Rrpua = 2660 Rrpuz = 355Q Rrpuz = 543Q
RPUZ= or both 399Q or both 488Q or both 677Q
Rrpui1 = none Rrpui = none Rrpui = none
1.5V — — Rrpuz2=263Q Rrpuz = 3520 Rgrpuz = 540Q
or both 429Q or both 518Q or both 707Q
_ RRPUl = none RRPUI = none
1.8V — — ﬁ‘“"“ B jggg Rrpu = 348Q Rgpuz = 537Q
RPU2= or both 548Q or both 737Q
_ RRPU] = none
2.5V —_— —_— —_— ERPUI : gigg RRPU2 = 5219
RPUZ= or both 808Q
RRPU] = none
3.3V — — — — Rrpuz=522Q
or both 889Q
Pullup Resistor Minimum Values, 15mA Driver Sink Current for PIGULS5V9306
B Side
A Side
1.5V 1.8V 2.5V 3.3V 5.0V
_ _ RRPUl = none RRPUl = none RRPU] = none
0.9V ERP‘“ " };gg E‘“’Ul _ }gjg Rrpuz2 = 179Q Rgpuz = 238Q Rrpuz = 364Q
RPU2= RPU2= or both 246Q or both 305Q or both 431Q
R -2140 RRPUI = none RRpUl = none RRPU] = none
1.2V — RRPU‘ 140 Rrpeu2 = 177Q Rrpuz = 236Q Rrpuz = 362Q
RPUz= or both 266Q or both 325Q or both 451Q
RRPUI = none RRpUl = none RRPU] = none
1.5V — — Rrpu2=175Q Rrpuz = 2340 Rrpuz = 360Q2
or both 286Q2 or both 345Q or both 471Q2
_ RRPUl = none RRPU] = none
1.8V — — ERP‘“ " gggg Rgpuz = 232Q Rrpu2 =358Q
RPU2= or both 366Q or both 492Q
_ RRPU] = none
2.5V _ _ _ Rleu =43 Rrpus = 354Q
RPUZ= or both 539Q
RRPU] =none
3.3V —_— — e RRPU2 = 3489
or both 593Q
PI6ULS5V9306 www.diodes.com March 2024
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Maximum Frequency Application
The maximum frequency is limited by the minimum pulse width LOW and HIGH as well as rise time and fall time.

1
f(max) —— - . .
tLOW(min) + tHIGH(min) + tr{actual) + tf{actual)
lrtactual) 1[[;-n:1'JHI]
Viar | |- tHIGH(min) —*
Viy —== i : = 0.9 x Vee
\ g [LDW-lelr.l -
ViL 51 - 0.1 % Ve
L VoL T cc
F X
GMND

The rise and fall times are dependent upon translation voltages, the drive strength, the total node capacitance (CL), and the pullup
resistors (RPU) that are present on the bus. The node capacitance is the addition of the PCB trace capacitance and the device
capacitance that exists on the bus.

Because of the dependency of the external components, PCB layout and the different device operating states the calculation of rise
and fall times is complex and has several inflection points along the curve.

The main component of the rise and fall times is the RC time constant of the bus line when the device is in its two primary
operating states: when device is in the ON state and it is low-impedance and when the device is OFF isolating the A-side from the
B-side.

There are some basic guidelines to follow that will help maximize the performance of the device:

o Keep trace length to a minimum by placing the PIGULS5V9306 close to the processor.

e The signal round trip time on trace should be shorter than the rise or fall time of signal to reduce reflections.

o The faster the edge of the signal, the higher the chance for ringing.

o The higher drive strength controlled by the pullup resistor (up to 15mA), the higher the frequency the device can use.

The system designer must design the pullup resistor value based on external current drive strength and limit the node capacitance
(minimize the wire, stub, connector, and trace length) to get the desired operation frequency result.

PI6ULS5V9306 www.diodes.com March 2024
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(i) PERICOM

PI6ULS5V9306

Part Marking

W Package Cu (NRND)

PIBULSSV
9306WE
ZWHK

o

Z: Die Rev

¥: Date Code (Year)

W: Date Code (Workweek)

15t X: Assembly Site Code

2nd X: Wafer Fab Site Code

Bar above fab code means Cu wire

Mote: Bar above *I” means Fab3 og MGN

ZE Package (NRND)

W Package Au (NRND)

PIBULSSV
9306WE
- ZABKG

Z: Die Rev

AB: Date Code (Year & Workweek)
K: Assembly Site Code

G: Wafer Fab Site Code

M8-13 Package

1 YWX

ra, Logo =+
jé Identification Code ~—— 9306

™ .

J: Assembly Site Code Y: Year: 0~9

G: Fab Site Code
x¥- Date Code (Year & Workweek)
Bar above "A" means Fab3 of MGM

SS8-7 Package

Logo=—J}] YWX
Identification Code -+ S9306
L]

Y: Year: 0~0

W Week: A-Z: 1-26 week;
a~z. 2T~52 week; Z represents

52 and 53 weak
X Internal Code

PI6GULS5V9306
Document Number DS41008 Rev 5-2

W: Week: A-Z: 1~26 week;
a~z: 27~52 week; z represents

52 and 53 week
X: Internal Code

HK3-7 Package

XX: Identification Code
Y: Year: 0~9

X: Internal Code

www.diodes.com

12

W. Week: A-Z: 1~26 week;
a~z: 27~52 week;
z represents 52 and 53 week

U Package (NRND)

ULS5V9

306UE

ZYWXX
8]

Z: Die Rev

¥: Date Code (Year)

W: Date Code (Workweek)

1st X: Assembly Site Code

2nd X: Wafer Fab Site Code

Bar above fab code means Cu wire

V8-7 Package

Logo=—+ )1} YWX
Identification Code -+ \/9306
| L]
Y: Year; 0~3

W: Week; A-Z. 1~26 week,
a~z: 27~52 week; z represents
52 and 53 week

X: Internal Code

TA8-7 Package

PA
YWX

XX Identification Code
¥: Year: 0~9
W Week: A-Z: 1~26 week,
a~z: 27~52 week;
z represents 52 and 53 week
X Internal Code

March 2024
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PI6ULS5V9306
Packaging Mechanical
TDFN-8 (ZE) (Not Recommend for New Design)
i D o i D1
T
l No | M
| f W Uy W=
| T
| ‘ T
w| {u ¢ |
‘ \ ; ! , — PKG. DIMENSIONS(MM)
: T o i SYMBOL | Min M
‘ i || o A 0.70 0.80
Index Area | |
(o8] _J bl Al 0.00 0.05
TOP VIEW BOTTOM VIEW A3 0.20 REF
0 192 208
3 292 307
o1 1.40 1.60
: E1 140 160
{ T ‘ k 0,20 MIN
«| w \ * b 020 | 020
1 1 [ N S « 050 TYP
[} [ |
o L 022 | 03a
«| 2?‘
SIDE VIEW
DATE: 06/14/13
L PERICOM'
Notes: Erobllng - Cunnevtiviry
1. Ref. JEDEC MO-229 DESCRIPTION: 8-Pin, TDFN, 2X3
PACKAGE CODE: ZE (ZE8)
DOCUMENT CONTROL#: PD-2116 REVISION: -
13-0155
PI6GULS5V9306 www.diodes.com March 2024
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(1 PERICOM

PI6ULS5V9306
Recommended Land Pattern for TDFN2x3-8L
0.25
B R
0.625
i A
i -
|
|
— = +i—— . 1.6 2.2 3.45
|
|
|
: ¥
!: l.lﬁ :!
v
Note:
All linear dimensions are in millimeters.
PI6ULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
SOIC-8 (W) (Not Recommend for New Design)
H° H H By J svmBoLs| MiN. | Now. | wmax.
A - - 1.75
Al 0.10 — 0.25
A2 1.25 - -
W w '9 b 0.3 - 0.51
P I c 0.10 = 0.25
O | D | 480 | 490 | 500
E 5.80 6.00 6.20
| H H il ~ﬁ £l | 380 | 390 | 400
! 4 | e 1.27 BSC
- L 0.40 = 1.27
b e h 0.25 - 0.50
9 0 - 8
D UNIT 1 mm
g
[=]
CAGE PMNE
SEATNG PLANE ‘e.—
L
l PERICOM B —
Anshling  Cammectviy
DESCRIPTION: 8-Pin, 150mil-Wide, SOIC
NOTH:
1. ALL DIMENSIONS ARE IN sm. ANGLES N DEGREES PACKAGE CODE: W (We)
3 REPER MDEC BROT2 i y DOCUMENT CONTROL #: PD-1001 REVISION: G
15-0003
PI6ULS5V9306 www.diodes.com March 2024
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() PERICOM

PI6ULS5V9306
MSOP-8 (U) (Not Recommend for New Design)
- ",\e
] [
— ﬁJ-/_- ol
[ PKG DIMENSIONS(MM)
| SYMBOL | Min. Max.
A ~ 1.10
Al 0.00 0.15
i : T A2 0.75 095
! b 022 0.38
0.08 0.23
| 2.80 3.20
i W
£ 465 515
H\ E1 280 3.20
1 e 0.65 BSC
L 040 | 080
[+ L1 0.95 REF
0 o. ] al
DIOES  rericom T~
P DESCRIPTION: 8-Pin, Mini Small Outline Package, MSOP
1. ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES IN DEGREES. PACKAGE CODE: U (U8)
2. REFER JEDEC MO-187FIAA
3. PACKAGE OUTLINE DIMENSIONS DO NOT INCLUDE MOLD FLASH AND METAL BURR. | DOCUMENT CONTROL #: PD-1261 REVISION: G
16.0242
PI6ULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
MSOP-8 (M)
Package Outline Dimensions
MSOP-8
2
D ]a]C] MSOP-8
Dim | Min | Max | Typ
A — |10 | —-
A1 | 005 | 015 |0.10
m A2 | 075 | 095 | 086
e A3 | 029 | 049 | 039
& b | 022 | 038 | 030
ansu;fmaamp Gauge Plane / c oos | 023 |05
— + € Seating Plane—] \\ I N— ‘?i!} D | 290 [ 310 |300
I P S E | 470 | 510 | 490
E v =g | L E1 | 290 | 3.10 | 3.00
Qi E3 285 | 305 | 295
Detail C ¢ - — | 065
L | 040 [ 080 |060
; _I =t a o | & | &
2l - X — — 0750
F[eE[C[AB [0 T ¥y - - |0.750
- I| I%l ’ A} aaa 0.20
] ] [ —uJooa|C I |
A A2 ¢ : | bbb 025
i L—J%“ Saaling Plans = \ Lg L1 cee 0.10
At £ A3 e I s ddd 0.13
- ! All Dimensions In mm
D Saa Detail C
Suggested Pad Layout
MSOP-8
X L C
l !
+ Dimensions “:ar::';}
c 0.650
i3 X 0.450
Y 1.350
Y1 5300
PI6ULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
VSSOP-8 (V)
e 0. 30(Bx ) PKG DIMENSIONS(MM)

- D o o | = L Ly sYMBoL| Win, | Nom, | Max
.00 gI[ ‘H ‘ R B
| [ | = A - - o1
| az | oso | - | omo
| b | 047 | oz | ooe
u : - _ i e c poa | - | oa3
i o | 10 [ zoo | 210
% | E 320 | 340 | 380
O Et | 220 | 230 | 240

T

i-!-iAEil h‘:_“li! ’7 —‘ m “ : 0o Ti:;m| 0.40

L1 0.55 REF

c
e [li'l- | o NG

Top View Side View RECOMMEMNDED LAND PATTERM(unit:mm)

Al

Side View

rCDES = o

NOTE: -
1. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES IM DEGREES. DESCRIPTION: 8-Pin, VSS0P-8L
2. REFER JEDEC MO-1B7F/CA PACKAGE CODE: W (V&)

3. PACKAGE OUTLIE DIMENSIONS DO NOT INCLUDE MOLD FLASH AND METAL BURR., |

4. LAND PATTERN REFERENCE DICDES MSOP -8 PACKAGE INFORMATION, DOCUMENT CONTROL #: PD-2265 REVISION: &

PI6ULS5V9306 www.diodes.com March 2024
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() PERICOM'

PI6ULS5V9306
SSOP-8 (SS)
0.37{8x) PHG DIMEMSIONS{MM)
= D = B/T\ s | } 1 SYMBOL | M. | Mom. | Max
~] = o gLuul \_:_ A [
rﬂﬂ ﬂ " I = I a1 [oos | - [aoos
I a2 | oes [ 105 |1
i v | 015 | o023 | oan
W I P - il o S _ 3 ¢ |ooe| - |om
N [IT] | - [u] 378 | 245 315
%‘ | 3 375 | 400 | 435
o ‘ | EHEIECRED
HEHEARR ! M .95 85C
H oL = |:||:|| [ 1 L [ oz0 [ oso Jom
gl [b il e (R W E— L 60 REF
¢ [ r [ B
Top View Side View RECOMMENDED LAND PATTERM{unit:mm)
<3 A
LI S
-
Side View
DICDES = ouTe: s
: . T ——
1. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES IN DEGREES. DESCRIPTION: 8-Fin, SSOP-SL
2. REFER JEDEC MO-187FDA PACKAGE CODE: 55 (558)
1. PACKAGE OUTLINE DIMENSIONS DO NOT INCLUDE MOLD FLASH AND METAL BURR.
4. LAND PATTERN REFERENCE DIODES MSOP-£ PACKAGE INFORMATION. DOCUMENT CONTROL #: PD-2266 REVISION: A
21-1374
PI6GULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
SOT28-8 (TA)
Package Outline Dimensions
SOT28
s
D /JaaalC
ol SOT28
? Dim | Min | Max | Typ
A 080 [1.10] 1.00
|“| I_-I rI Al [000[010] -
AZ | - - 0.95
| b [020[0.40]| 0.30
P | I g I o — ¢ |008[020] -
D [285[295]| 290
, E [265[295]| 2.80
S ~mm@eD E1 [155]1.65] 1.60
See View C e 0.65 BSC
PN FIBBBIC] c el 1.95 BSC
o a0 P L (0300560 0.45
[z 1ddd A ICTA-B D] . 01 (4% L1 0.60 REF
L2 0.25 BSC
6 | 00 | 8 -
1 | & [11° ] 10°
T T ’ aaa 0.15
bbb 0.25
A A2 ece |C
B \ Lge Plane cee 0.10
Seating Flane b ddd 0.20
Al eatng Pine gt — ﬁz P ) ji— All Dimensions in mm
4 i 62
View C
Suggested Pad Layout
S0T28

i X1
=t
Y Dimensions _Value
l {in mm)
C 0.950
X G 1.600
Y1 X 0.700
Y 0.900
D:I D:l D:l Y1 3.400
PI6ULS5V9306 www.diodes.com March 2024
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PI6ULS5V9306
X2-DFN-8 (HK)
Package Outline Dimensions
X2-DFN1410-8
—A
— A3
0 0O =
Al— X2-DFN1410-8
Dim | Min | Max [ Typ
i —— A |030|035[ 033
A1 |0.00|003]| 0.02
1 r‘e"‘ —LC ) A3 | - [ - [ 0.0

b 012|020 015

[T1 D [130[140] 1.35
1t tr T E [095|1.05] 1.00

La T

e - - 0.35
el - - 0.55
[I L ]027[035]| 0.30

L1 |0.32|040]| 0.35
All Dimensions in mm

0/
+

Suggested Pad Layout

X2-DFN1410-8

X1
101 [T T
‘ ‘ ‘ | ‘ Y Dimensions _Value
| | I I | C (Ig ?5':)1)
v2 _—l_—__—l— ! —1—____ X 0:200
X1 1.250
TT —T_ ! —!_ ! Y 0.600
Y1 0.650
M ‘ ‘ | | ‘ Y 2 1.400
LU L
! — o Y I——C——J
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For latest package information:

voneesinest | (1) PERICOM

PI6ULS5V9306

See http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/.

Ordering Information

Part Number Package Code Package Description

PI6ULS5V9306ZEEX ZE 8-Pin, 2X3 (TDFN) (Not Recommend for New Design)

PI6ULS5V9306WEX W 8-Pin, 150 mil Wide (SOIC) (Not Recommend for New Design)
PI6ULS5V9306UEX U 8-Pin, Mini Small Outline Package (MSOP) (Not Recommend for New Design)
PI6ULS5V9306M8-13 M 8-Pin, MSOP

PI6ULS5V9306V8-7 \Y% 8-Pin, VSSOP

PI6ULS5V9306SS8-7 SS 8-Pin, SSOP

PI6ULS5V9306TAS8-7 TA 8-Pin, SOT28

PI6ULS5V9306HK3-7 HK 8-Pin, X2-DFN

Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and

Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and
<1000ppm antimony compounds.

4. E = Pb-free and Green

5. 7 = Tape/Reel size (7”), X suffix = Tape/Reel

PI6ULS5V9306
Document Number DS41008 Rev 5-2
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PI6ULS5V9306

IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO
ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products described herein and
application examples. Diodes does not assume any liability arising out of the application or use of this document or any product described herein. This
document is intended for skilled and technically trained engineering customers and users who design with Diodes’ products. Diodes’ products may be used to
facilitate safety-related applications; however, in all instances customers and users are responsible for (a) selecting the appropriate Diodes products for their
applications, (b) evaluating the suitability of Diodes’ products for their intended applications, (c) ensuring their applications, which incorporate Diodes’ products,
comply the applicable legal and regulatory requirements as well as safety and functional-safety related standards, and (d) ensuring they design with
appropriate safeguards (including testing, validation, quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging
degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from time to time.
Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and will hold Diodes and all
companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications. Product
names and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark applications. Diodes
does not convey any license under any of its intellectual property rights or the rights of any third parties (including third parties whose products and services
may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-and-
conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provided by Diodes.
Diodes does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited under
any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or regulations, or for any
unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in connection
therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless against any and all claims, damages,
expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as
any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical
inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is under no
obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications, enhancements,
improvements, corrections or other changes without further notice to this document and any product described herein. This document is written in English but
may be translated into multiple languages for reference. Only the English version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohibited. Diodes
assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https:/www.diodes.com/about/company/terms-and-conditions/important-

notice

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
© 2024 Diodes Incorporated. All Rights Reserved.

www.diodes.com
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