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PI3CH480

4-Channel 2:1 Mux/DeMux, Enable Low 1.8V/25V/33V, High-Bandwidth, Hot Plug

Features Description

+ Near-Zero Propagation Delay The PI3CH480 is a 4-channel, 2:1 Multiplexer/De-multiplexer
« 5Q Switches Connect Inputs to Outputs with tri-state outputs. The switch introduces no additional
+ High Signal Passing Bandwidth (500MHz) ground bounce noise or propagation delay.

+ Beyond Rail-to-Rail Switching

o 0 to 5V Switching with 3.3V Power Supply

o 0to 3.3V Switching with 2.5V Power Supply
¢ 5V I/O Tolerant with Supply in OFF and ON State Truth Table
« 1.8V, 2.5V and 3.3V Supply Voltage Operation

The PI3CHA480 device is very useful in switching signals that
have high bandwidth (500 MHz).

» Hot Insertion Capable R

 Industrial Operating Temperature: -40°C to +85°C EX S YA | YB | YC | YD Function
« 8kV ESD Protection (Human Body Model) H X Hi-Z | Hi-Z | Hi-Z | Hi-Z Disable
+ Latch-up Performance: >200mA per JESD17 L L 1IAO | IBO | 1CO | IDO S=0

+ Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) L H A1 | 1B1 | 1Cc1 | ID1 s=1

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

+ For automotive applications requiring specific change Note: H=High Voltage Level; L=Low Voltage Level

control (i.e. parts qualified to AEC-Q100/101/200, PPAP
capable, and manufactured in IATF 16949 certified
facilities), please contact us or your local Diodes
representative.
https://www.diodes.com/quality/product-definitions

 Packaging (Pb-free & Green available):
o 16-pin 173-mil Wide Plastic TSSOP (L)
o 16-pin 150-mil Wide Plastic QSOP (Q)
o 16-pin UQFN3x3-16(ZHD)

Block Diagram

Ao A1 Bo Br 1Co Gt Do D4
L
L

=] C

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.

PI3CH480 www.diodes.com December 2021
Document Number DS40329 Rev 5-2 1 ©Diodes Incorporated


https://www.diodes.com/about/contact-us/
https://www.diodes.com/quality/product-definitions

LIOJES, oosssinet | (1) PERICOM'

PI3CH480

Pin Configuration

g v ¢ B
s[]1° 6] vee H H o
o ] 2 15 EN
A 3 14 D e 1] 2 o
Ya []4 13D va 2] [ ] o
Ba[]5 12 Yo B 5] o] v
B []6 111 L] B[] [ ]
i (. ) 10 ] 1C
oods B 1A
[=] -
£ z 2 9
TSSOP/QSOP Top View UQFN3x3-16 Top View
Pin Description
TSSOP/QSOP Pin# | UQFN Pin# Pin Name Description
1 15 S Select Inputs
21 31 5! 61 16! 1! 31 4! |A01 |Al, |BO, |Bl,
11, 10, 14, 13 9,8, 12, 11 Co, (C1 Do, D: Data Inputs
4,7,9,12 2,5,7,10 Ya Yg, Ye, Yp Data Outputs
8 6 GND Ground
15 13 EN Enable
16 14 Vce Power
— Center Pad GND —
PI3CH480 www.diodes.com December 2021
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PI3CH480
Maximum Ratings
Note:
Storage Temperature -65°Cto+150°C Stresses greater than those listed under MAXIMUM RATINGS
Supply Voltage to Ground Potential 05Vio+46V may cause permanent damage to the device. This is a stress
' ) rating only and functional operation of the device at these or any
DC Input Voltage 05V0+6.0V other conditions above those indicated in the operational sections
DC Output Current 120mA of this specification is not implied. Exposure to absolute
Power Dissipation 05W maximum rating conditions for extended periods may affect
Junction Temperature (Tj) 125°C reliability.
DC Electrical Characteristics
3.3V Supply (Over Operating Range, Ta=-40°C ~ +85°C, V¢c = 3.3V £ 10%, unless otherwise noted)
Symbol Description Test Conditions™® Min Typ® Max Unit
Vi Control Input HIGH \oltage Guaranteed Logic HIGH Level 2.0 — — \%
Vi Control Input LOW \oltage Guaranteed Logic LOW Level -0.5 — 0.8 \%
Vik Clamp Diode Voltage Ve = Min,, Iy =-18mA — -1.3 -1.8 \Y
Iy Input HIGH Current Ve = Max., Vin = Ve — — +1 LA
I Input Low Current Ve = Max., Viy=GND — — +1 LA
lozn High-Impedance Current® 0<Y,In<Vcc — — +1 HA
VCC = Min., VIN =0.0v o 4 6
. . lon = -48mA or -64mA
_ @) ON
Ron Switch On-Resistance Voo = Min., Vi = 3.6V — - 5 Q
ION =-15mA
Notes:

1. For maximum or minimum conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at Ve = 3.3V, TA = 25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

4. Measured by the voltage drop between Y and In pin at indicated current through the switch. ON resistance is determined by the lower of the
voltages on the two (Y, In) pins.

2.5V Supply (Over Operating Range, Ta=-40°C ~ +85°C, Vcc = 2.5V + 10%, unless otherwise noted)

Symbol Description Test Conditions™® Min Typ® Max Unit
Vi1 Control Input HIGH \oltage Guaranteed Logic HIGH Level 1.8 — Vcct0.3 \Y/
Vi Control Input LOW \oltage Guaranteed Logic LOW Level -0.3 — 0.8 \Y/
Vik Clamp Diode Voltage Ve = Max., iy = -6mA — -0.7 -1.8 Vv
hy Input HIGH Current Ve = Max., Vin= Ve — — +1 pA
L Input Low Current Ve = Max., Viy= GND — — +1 pA
loz High-Impedance Current® 0<Y,In<Vcc — — +1 HA
VCC = Min., V|N =0.0Vv
lon = -48mA B 4 8
. _ . o) ON =~
Ron Switch On-Resistance Voo = Min., Vi = 2.5V — » » Q
ION =-15mA
Notes:

1. For maximum or minimum conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at V¢ = 2.5V, TA = 25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

4. Measured by the voltage drop between Y and In pin at indicated current through the switch. ON resistance is determined by the lower of the
voltages on the two (Y, In) pins.

PI3CH480 www.diodes.com December 2021
Document Number DS40329 Rev 5-2 3 ©Diodes Incorporated



@ oosssscinest | (1) PERICOM

PI3CH480
1.8V Supply (Over Operating Range, Ta= -40°C ~ +85°C, V¢ = 1.8V £10%, unless otherwise noted)

Symbol Description Test Conditions® Min Typ® Max Unit
A\ Control Input HIGH \oltage Guaranteed Logic HIGH Level 1.2 — Veet0.3 \Y
Vi Control Input LOW \oltage Guaranteed Logic LOW Level -0.3 — 0.6 \%
Vi Clamp Diode \Woltage Ve = Max., Iy =-18mA — -0.7 -1.8 \V
Iy Input HIGH Current Ve = Max., Vin= Ve — — +1 LA

I Input Low Current Ve = Max., Viy=GND — — 1 LA

lozn | High-Impedance Current® 0<Y,In<Vcc — — +1 HA
Vee :I Mi:._,4\é:$]; 0.0V B A g

Ron | Switch On-Resistance® Voo :?\%in., Vi =16V Q
lon = -15mA B 10 25

Notes:

1. For maximum or minimum conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at V¢ = 1.8V, TA = 25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

4. Measured by the voltage drop between Y and In pin at indicated current through the switch. ON resistance is determined by the lower of the
voltages on the two (Y, In) pins.

Capacitance (T, = 25°C, f = 1IMHz)

Symbol® Description Test Conditions Typ. Max. Unit
Cin Input Capacitance 1.6 2.5
Corrgny | In Capacitance, Switch Off 3.2 4.5
. . V|N =0V pF
Correy | Y Capacitance, Switch Off 4.9 6.5
Con Y/In Capacitance, Switch On 8.4 10
Note:
1. These parameters are determined by device characterization but are not production tested
Power Supply Characteristics
Symbol Description Test Conditions® Min Typ Max Unit
Ve =3.6V, V,y=GND or Ve - 0.2 0.5 mA
Quiescent Power Supply _ _
lcc Current Ve =25V, V,y=GND or Ve — 0.25 0.6 mA
VCC = 18V, VIN =GND or Vcc — 0.8 15 mA
Note:
1. For maximum or minimum conditions, use appropriate value specified under Electrical Characteristics for the applicable device.
Dynamic Electrical Characteristics
(Over Operating Range, T =-40°C ~ +85°C, V¢ = 3.3V + 10%)
Symbol Description Test Conditions Min Typ Max Unit
XTaLK Crosstalk See Test Diagram — -60 — dB
Orr Off-1solation See Test Diagram — -60 —
BW -3dB Bandwidth See Test Diagram 200 500 — MHz
PI3CH480 www.diodes.com December 2021
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Switch Characteristics
Over 3.3V Operating Range
Symbol Description Test Conditions® Min Typ Max Unit
ton tou. | Propagation Delay®? Y to In, Into Y See Test Diagram — — 0.3
tpzn, trzL Enable Time Sor ENto Y or In See Test Diagram 15 — 9.0 ns
tprz, trLz Disable Time Sor ENto Y or In See Test Diagram 15 — 9.0
Note:

1. See test circuit and waveforms.

2. This parameter is guaranteed but not tested on propagation delays.

3. The switch contributes no propagation delay other than the RC delay of the on-resistance of the switch and the load capacitance. The time
constant for the switch alone is of the order of 0.30ns for 10pF load. Because this time constant is much smaller than the rise/fall times of
typical driving signals, it adds very little propagation delay to the system. Propagation delay of the switch when used in a system is determined
by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.

Over 2.5V Operating Range

Symbol Description Test Conditions® Min Typ Max Unit
ton teu. | Propagation Delay®? Y to In, Into Y See Test Diagram — — 0.3
tpzn, trzL Enable Time Sor ENto Y or In See Test Diagram 15 — 15.0 ns
tprz, trLz Disable Time S or EN to Y or In See Test Diagram 15 — 12.0

Note:

1. See test circuit and waveforms.

2. This parameter is guaranteed but not tested on propagation delays.

3. The switch contributes no propagation delay other than the RC delay of the on-resistance of the switch and the load capacitance. The time
constant for the switch alone is of the order of 0.30ns for 10pF load. Because this time constant is much smaller than the rise/fall times of
typical driving signals, it adds very little propagation delay to the system. Propagation delay of the switch when used in a system is determined
by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.

Over 1.8V Operating Range

Symbol Description Test Conditions® Min Typ Max Unit
ton toy. | Propagation Delay®? Y to In, Into Y See Test Diagram — — 0.3
tpzn, trzL Enable Time Sor ENto Y or In See Test Diagram 15 — 25.0 ns
topz, trLz Disable Time Sor ENto Y or In See Test Diagram 15 — 12.0

Notes:

1. See test circuit and waveforms.

2. This parameter is guaranteed but not tested on propagation delays.

3. The switch contributes no propagation delay other than the RC delay of the on-resistance of the switch and the load capacitance. The time
constant for the switch alone is of the order of 0.30ns for 10pF load. Because this time constant is much smaller than the rise/fall times of
typical driving signals, it adds very little propagation delay to the system. Propagation delay of the switch when used in a system is determined
by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.

PI3CH480 www.diodes.com
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Test Circuit for Electrical Characteristics

5.0V
1"'?-:-: =
(]
T 2000 I
Pulz= Vi Vour _
Generztor., ” DUT " l
ET 10pF 2000
L I Co.

Notes:
1. CL = Load capacitance: includes jig and probe capacitance.

2.Rt = Termination resistance: should be equal to ZouT of the pulse generator.
3. All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50Q, tr < 2.5ns, tF < 2.5ns.

4. The outputs are measured one at a time with one transition per measurement.

Switch Positions

Test ' Switch
tpLz, tpzL 6.0V
tpHZ, tPzH GND
Prop Delay ) Open

Test Circuit for Dynamic Electrical Characteristics

HP4195A
S1 R1 T1

Vee

o

HP11667A

PI3CH480 www.diodes.com December 2021
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PI3CH480

Switching Waveforms

Innut

Output

EN |
|
|

oz - |-—
Output EEk

|

|

|

|

|

=

|

Vo |
"ok Output l

v:H;a:l|*-'—'-~| rq_-!—mi:lm Vo
|i :I - -y
15K(e) = | tFHL —1FLH |

Pulse Skew - tsk(p)

Applications Information

Logic Inputs

The logic control inputs can be driven up to 3.6V regardless of the supply voltage. For example given a +3.3V supply, EN may
be driven LOW to 0V and HIGH to 3.6V. Driving EN Rail-to-Rail® minimizes power consumption.

Hot Insertion

For Datacom and Telecom applications that have ten or more volts passing through the backplane, a high voltage from the

power supply can be seen at the device input pins during hot insertion. The PI3CH360 devices have maximum limits of 6V and

120mA for 20ns. If the power is higher, applied for a longer time, or repeatedly reaches the maximum limits, the devices can be

damaged.

PI3CH480
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PI3CH480

Part Marking

L Package Q Package
PI3CH PI3CH
480LE 480QE
ZYWXX ZYWXX
O O
Z: Fixed Code Z: Fixed Code
Y: Year Y: Year
W: Workweek W: Workweek
1st X: Assembly Site Code 1st X: Assembly Site Code
2nd X: Fab Site Code 2nd X: Fab Site Code
Bar above “I” means Fab3 of MGN Bar above fab code means Cu wire
Bar above fab code means Cu wire Bar above “I” means Fab3 of MGN

ZHD Package
Top mark is not available at this time. To obtain advanced information regarding the top mark, please contact your local sales representative.

Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd.

PI3CH480 www.diodes.com December 2021
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Mechanical Information
16-TSSOP (L)
16 g ) P —
/. rJ N SYMBOLS [ MIN. NOM. MAX,
| i A - - 1.20
Nunl 0.05 0.15
\ ri Al I = .
F—/ T+ A2 0.80 1.00 1.05
b D.19 - 0.30
ol ow 0.09 - 0.20
4,90 5.00 510
E1 4.30 4.40 4.50
E 6.20 .40 6.60
| 0.65 BSC
L1 1.00 REF
ﬁ L D.45 D.60 0.75
| 5 0.20 - -
[ 1) - g
5
[F§]
ey i \ g
+
GAUGE PLANE
—
DETAIL F 7I? SEATING PLANE
L
L1
L PERICOM OATE: Qe
ST ——
NOTES: DESCRIPTION: 16-Pln, 173mll Whie TSSOP
1. ALL DIMENSIONS IN WILLMETERS. ANGLES IN DEGREES.
2. JEDEC MO—153F PACHAGE CODE: L (L16)
3, DIMENSIONS DOES NOT INCLUDE MOUD FLASH,
PROTRUSIONS Of GATE BURRS. DOCUMENT COMTROL 2 PD-1310 REVISION: G
1E-00&1
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16- QSOP (Q)
c
16 g ) — —
J SYMBOLS WAl HOM. MAX,
A — - 0.069
I Al 0.004 - 0.0098
| A2 0.049 — —
b 0.008 — 0.012
[ 0.004 — 0.010
4 — —1  — 3 W 1 [i] 0.189 0.183 0187
L] E1 0.150 0.154 0.158
g ™~ E 0.228 0.236 0.244
&b I : L 0.016 = 0.050
! \ N 0.041 REF.
=t — e 0.025 BsC.
ikl \ [ G S .
1 | a - - 2 ,/
e | b /
T 1 -9
D
QI e T Z
—-——i——- SEATING PLANE ﬂ""{ = ?;?IZGP'?&;E
o
L =
L1
DETAIL A
0 PERICOM' OATE: pumane
[ S —
NOTES: DESCRIPTION: 16-ln, 150mll Wide QS0P
: m"ﬁuﬁ; 1 INCH, ANGLES B QECREES. PACKAGE CODE: Q (O16)
. PHMD%ERS&‘I'ME IB”.:I:IIQ-HE.E NOLD FLASH, DOCUMENT CONTROL 2 PD-1201 REVISION: H
16=0056
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16-UQFN (ZHD)

D
e
wa 1 we 0.70x16 I:] |:| |: D
— t —
- v o 5 R ——
~ ~ ==l = Y i e
- T i o] i
1| © - 1 13~
N ] | e 1 1
J %)
N0 :
N8 N5 2
2.90
Top View Bottom View
RECOMMENDED LAND PATTERN(unit:mm)
PKG. DIMENSIONS(MM)
SYMBOL Min Nom Max
I A 055 0.60 065
| A1 0.00 0.02 005
2 I A3 0.15 REF
| H_D_I_EM ] D 250 | %00 | s10
I E 2.9 3.00 3.10
e ™
< < D1 1.60 175 1.90
Side View E1 1.60 1.75 1.90
b 0.18 024 030
e 0.50 BSC
L 025 | o4 [ o055
Note:
1. All DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES). ms PERICOM = DATE: 04/22/20
DESCRIPTION: 16-Pin, UQFN, 3X3 (U-QFN3030-16)
PACKAGE CODE: ZHD(ZHD16)
DOCUMENT CONTROL#: PD-2209 REVISION: A

20-1248

For latest package information:
Please see http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/.

Ordering Information

Part Numbers Package Code Package Description
PI3CH480LEX L 16-Pin, 173mil Wide (TSSOP)
PI3CH480QEX Q 16-Pin, 150mil Wide (QSOP)
PI3CH480ZHDEX ZHD 16-Pin, 3x3 (UQFN)

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.

4. E = Pb-free and Green
5. X suffix = Tape/Reel

PI3CH480
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IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (“DIODES”) 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 the 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.

Copyright © 2021 Diodes Incorporated

www.diodes.com
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