() PERICOM' PI3V312

Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

Features Description
* Near-Zero propagation delay Pericom Semiconductor’s PI3V312 is a 4-port, 2:1 Multiplexer/
« 5Q switches connect inputs to outputs Demultiplexer with 3-state outputs. The switch introduces no ad-

- High signal passing bandwidth (S00MHz) ditional ground bounce noise or propagation delay.

» Beyond Rail-to-Rail switching
* 5V 1/O tolerant with 3.3V supply

Low On-Resistance and High bandwidth make it ideal for video
and other applications. Also this device has exceptionally low
crosstalk and off-isolation, which is far greater than most analog

*+ 1.8V, 2.5V and 3.3V supply voltage operation switches offered today. A single 3.3V supply is all that is required
» Hot insertion capable for operation.

* Industrial operating temperature: -40°C to +85°C The PI3V312 offers a high-performance (S00MHz), low-cost solu-
- 2KV ESD Protection (human body model) tion to switch between video signals that have high bandwidth.

» Latch-up performance >250mA per JESD17

» Packaging (Pb-free & Green):

— 16-pin QSOP (Q)
— 16-pin TSSOP (L)

Block Diagram Pin Configuration
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Truth Table(!) Pin Description
EN| S Ya Y Yc Yp Function Pin Name Description
H X Hi-Z Hi-Z Hi-Z Hi-Z Disable 1AN to (DN Data Inputs
L L 1A0 1BO 1CO 1DO S=0 S Select Inputs
L | H | IAl IB1 IC1 ID1 S=1 EN Enable
Notes: YatoYp Data Outputs
1. H=High Voltage Level
L=Low Voltage Level GND Ground
Vcc Power
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() PERICOM'

PI3V312
Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ..........cocceeeeeevveeneenneerveeneennne. —65°C to +150°C Note:
Ambient Temperature with Power Applied ............... —40°C to +85°C

Supply Voltage to Ground Potential ........................... —0.5V to +4.6V

DC Input VOItage .......coovevveevieeieiieieieeieeeee e —0.5V to +6.0V

DC Output CUITENL. ....ceeeeeieieieeiieieeieie e 120mA

POWer DiSSIPAtION ......ecveeviieieiieeieieeeeeteeee et ae e 0.5W | liability.

DC Electrical Characteristics, 3.3V Supply (Over Operating Range, Ta =-40°C to +85°C, Vcc = 3.3V + 10%)

Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect re-

Parameters | Description Test Conditions(! Min. Typ(z) Max. | Units
Viu Input HIGH Voltage Guaranteed Logic HIGH Level 2.0
VL Input LOW Voltage Guaranteed Logic LOW Level -0.5 0.8 v
Vik Clamp Diode Voltage Vce =Min, Iy =-18 mA -1.3 -1.8
I Input HIGH Current Vcee =Max., ViNn=Vcc +1
I Input LOW Current Vce =Max., Vin = GND +1 LA
Tozn High Impedance Output Current | 0 <Y, IN< V¢ +1
Vce =Min, Viy =0V,
, : 4) 4 6 Q
Ron Switch On-Resistance! Ion =48 mA or -64mA
Ve =Min., Vi = 3.6V, Ion =-15 mA 5 8
DC Electrical Characteristics, 2.5V Supply (Over Operating Range, Ta =—40°C to +85°C, Ve = 2.5V + 10%)
Parameters® Description Test Conditions Min. | Typ. Max. Units
Viu Input HIGH Voltage Guaranteed Logic HIGH Level 1.8 - Vee +0.3
ViL Inout LOW Voltage Guaranteed Logic LOW Level -0.3 - 0.8 A%
Vik Clamp Diode Voltage Vcc = Max., IIy = -6mA - -0.7 -1.8
I Input HIGH Current Vce =Max., Vin = Vcc - - +1
IiL Input LOW Current Vce =Max., Vin= GND - - +1 LA
Iozu High Impedance Current® 0<Y,In<Vcc - — +1
Ve =Min., Vin =0V, 3 6 3
. . 4 Ion =—48mA
RoN Switch On-Resistance® - Q
Vcc =Min., VN = 2.25V, 7 14
Ion =-15mA
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() PERICOM'

PI3V312
Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

Capacitance (Tp = 25°C f=1 MHz)
Parameters® Description Test Conditions Typ. Units
CIN Input Capacitance 3.0
COFF(IN In Capacitance, Switch Off 35
(IN) p . : ViN =0V pF
CoFF(Y) Y Capacitance, Switch Off 7.0
Con Y/In Capacitance, Switch On 10.0
Notes:

1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 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.

5. This parameter is determined by device characterization but is not production tested.

Power Supply Characteristics

Parameters | Description Test Conditions") Min. Typ.(z) Max. Units
Icc Quiescent Power Supply Current Vee =3.6V, Vin=GND or Vcc 0.5 mA

Notes:

1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device.

2. Typical values are at Vcc = 3.3V, +25°C ambient.

Dynamic Electrical Characteristics Over the Operating Range (T4 = -40° to +85°, Vcc = 3.3V + 10%)
Parameter Description Test Condition Min. Typ. Max. Units
XTALK Crosstalk See Test Diagram (f = 100MHz) -60 dB
OIRR Off-Isolation See Test Diagram (f = 100MHz) -60
BW -3dB Bandwidth See Test Diagram; C, = OpF 100 500 MHz

Switching Characteristics over 3.3V Operating Range

Com.
Parameters Description Conditions" Min. Typ. Max. Units
:EPLH Propagation Delay(z’3 )Y to In, Into Y See Test Diagram 0.3
PHL
tpzH Enable Time S or EN to Y or In 1.5 9.0 ns
tpzZL .
See Test Diagram
tPHZ Disable Time S or ENto Y or In 1.5 9.0
tpLZ
PT0596 05/23/16
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() PERICOM'

PI3V312
Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

Switching Characteristics over 2.5V Operating Range

Com.
Parameters Description Conditions™" Min. Max. Units
:PLH Propagation Delay(z’3 )Y to In, Into Y See Test Diagram 0.3
PHL
tPZH Enable Time S or EN to Y or In 1.5 15.0 ns
tpzL .
See Test Diagram
tPHZ Disable Time S or ENto Y or In 1.5 12.0
tpLz
Notes:
1. See test circuit and waveforms.

2. This parameter is guaranteed but not tested on Propagation Delays.

3. The switch contributes no propagational 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. Since this time constant is much smaller than the rise/fall times of typical driving signals, it adds very little
propagational delay to the system. Propagational 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.

Bandwidth vs Capacitance
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PI3V312
Low On-Resistance, 3.3V High-Bandwidth

m PERI CUM 4-Port, 2:1 Mux/DeMux VideoSwitch

Test Circuit for Electrical Characteristics'!

6.0V
Vee o
T 200-ohm I
Pulse VN DUT VO'UT o
Generatorj l
Ry 10pF 200-0hm

J._ :LCL

Notes:

1.
2.
3.

4.
5.

CL = Load capacitance: includes jig and probe capacitance.

Rt = Termination resistance: should be equal to Zouyr of the Pulse Generator

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

All input impulses are supplied by generators having the following characteristics: PRR < MHz, Zg = 50Q, tg < 2.5ns, tf < 2.5ns.
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

HP4396
S1 R1 T1

Vce
l D.U.T A d
HP11667A L l
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PI3V312

m . Low On-Resistance, 3.3V High-Bandwidth
PER] CUM 4-Port, 2:1 Mux/DeMux VideoSwitch
Crosstalk (Ve =3.3V, 25°C)
Network Cor
A:REF B:REF MKR 10,081,529.565 Hz
0.000 180.0 T/R -53.7271dB
o [dB] [deg] 0 deg
-10
-20
-30 .//
40 L~
-50
1 ~
-60
L~
-70
/
-80 s
-90 h\‘.—\,ww ""‘1.‘!‘17\ WA
-100 M
DIV 10 MHz Start =1 KHz
36.00 Stop = 500 MHz
RBW: 300 Hz, ST: 13.7 sec
Off Isolation (Ve = 3.3V, 25°C)
Network Cor
A:REF B:REF MKR 10,081,529.565 Hz
0.000 180.0 T/R -66.5818 dB
0 [dB] [deg] 0 deg
-10
-20
-30 Janad
-40 /
/
50 v
-60
0 —
-80
-90
-100
DIv 10 MHz Start = 1 KHz
36.00 Stop = 500 MHz
ABW: 300 Hz ST: 13.7 sec
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PI3V312
Low On-Resistance, 3.3V High-Bandwidth

m PERI CUM 4-Port, 2:1 Mux/DeMux VideoSwitch

Switching Waveforms

Erix 25V
ov
———————— 3.5V tpzL =»| | |
Input V257 2.5V Output | Pz :* VoH
: : y
tPLH (¢! > tPHL (e VoL

tPHZ ->: :4-

3.5V
—————————— 2.5V
Input | |
| 1.5V
|

tSK(p) = | tPHL —tPLH |

Pulse Skew - tsk(p)

Applications Information

Logic Inputs .

The logic control inputs can be driven upto 3.6V regardless of the supply voltage. For example, given a +3.3V supply, EN maybe
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 may be seen at the device input pins during hot insertion. The PI3V312 device have maximum limits of 6V and 120mA for
20ns. If the power is higher or applied for a longer time or repeatedly reaches the maximum limits, the devices can be damaged.
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() PERICOM'

PI3V312
Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

Packaging Mechanical: 16-pin QSOP (Q)

16 9
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NOTES:

1. ALL DIMENSIONS IN INCH. ANGLES IN DEGREES.

2. JEDEC MO-137E

3. DIMENSIONS DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.

C
J SYMBOLS | _MIN. | _NOM. | WAX.
A - - 0.069
—1 M AT | 0.004 - 0.0098
A7 [ 0049 = -
b 0.008 = 0.012
c 0.004 = 0.010
| D 0.189 [ 0.193 | 0.197
17 ET [ 0450 [ 0.154 | 0.158
T 3 0228 | 0.236 | 0044
\ \\ C 0.016 = 0.050
0 0.047 REF.
N o 0.025 BSC.

h & o [ — | 8
. / UNIT : INCH

/ VA GAUGE PLANE
g SEATING PLANE
\ o
(@]
L S
L1
DETAIL A
PHQ Ica /Ws DATE: 04/08/16
Enabling Sericl Connectivity

DESCRIPTION: 16-Pin, 150mil Wide QSOP
PACKAGE CODE: Q (Q16)
DOCUMENT CONTROL #: PD-1201

REVISION: H

16-0056
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PI3V312
Low On-Resistance, 3.3V High-Bandwidth
4-Port, 2:1 Mux/DeMux VideoSwitch

() PERICOM'

Packaging Mechanical: 16-pin TSSOP (L)

16 9 s -
"| |'| |'| |'| |'| |'| |'| [ / J A SYMBOLS [ MIN. NOM. MAX.
) o A - - 1.20
A\ J Al 0.05 - 0.15
F_/ S |1 ¥ A2 0.80 1.00 1.05
b 0.19 - 0.30
- w c 0.09 — 0.20
D 4.90 5.00 5.10
E1 4.30 4.40 4.50
@ E 6.20 6.40 6.60
. ol [e] 0.65 BSC
J H H H H L L1 1.00 REF
1 ﬁ L 0.45 0.60 0.75
1 8 c S 0.20 - -
- b 9 o - 8
s
D
; [Te)
eayrd S L T S
SEATING PLANEFy— +\ GAUGE. PLANE
2‘ ) SEATING PLANE
DETALL F 70
L
L1
= 7Enabh‘ng rial Connectivity
NOTES: DESCRIPTION: 16-Pin, 173mil Wide TSSOP
1. ALL DIMENSIONS IN MILLIMETERS. ANGLES IN DEGREES.
2. JEDEC MO-153F PACKAGE CODE: L (L16)
3. DIMENSIONS DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. DOCUMENT CONTROL #: PD-1310 REVISION: G

16-0061

Note: For latest package info, please check: http://www.pericom.com/support/packaging/packaging-mechanicals-and-thermal-characteristics/

Ordering Information

Ordering Code Packaging Code Package Description

PI3V312QE Q 16-pin, 150-Mil Wide (QSOP)

PI3V312QEX Q 16-pin, 150-Mil Wide (QSOP), Tape & Reel

PI3V312LE L 16-pin, 173 Mil Wide (TSSOP)

PI3V312LEX L 16-pin, 173 Mil Wide (TSSOP), Tape & Reel
NOTES:

1. Thermal characteristics can be found on the company web site at www.pericom.com/package

2. E = Pb-free and Green
3. Adding an X suffix = Tape/Reel

Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
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