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PI3L720

Features

1:2 Gigabit LAN Switch
Power-down support
Low bit-to-bit skew: 200ps
Very Low Crosstalk: —75dB @ 250MHz
Status Indicator LEDs Switched with Ethernet pairs
Vpp Operating Range: +3.0V to +3.6V
Enhanced ESD Protection (on A, B, C, LED pins):
—8kV (contact)(l)
— 1.0kV (machine model),
11kV (human body model)
>650 MHz bandwidth
Packaging:
— 56-contact TQFN (5 x 11mm, 0.5 pitch)
—42-contact TQFN (3.5 x 9mm, 0.5 pitch)
—42-contact TQFN (3.5 x 7mm, 0.4 pitch)
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2:1 Mux/DeMux Gigabit Ethernet
LAN Switch with Power-down Mode

Description

The PI3L720 is a 8-Channel 2:1 multiplexer/demultiplexer LAN
Switch with Hi-Z outputs. Industry leading advantages include a
propagation delay of less than 250ps, resulting from its low channel
resistance and 1/0 capacitance. The device multiplexes differential
outputs from a Gigabit Ethernet transceiver (PHY) device to one
of two corresponding B or C outputs. The switch is bidirectional
and offers little or no attenuation of the high-speed signals at the
outputs. It is designed for low bit-to-bit skew, high channel-to-
channel noise isolation and is compatible with various standards,
such as 10/100/1000 Base-T (Ethernet).

The PI3L720 provides a Power Down input (PD), which can put
the device into standby mode (PD=1) while mobile, eliminating
an external power switch.

Generally, this part can be used to replace mechanical relays in
low-voltage LAN applications that interface a physical layer over
CAT 5 or CAT 6 unshielded twisted pair cable through an isolation
transformer.

Applications

* Dual Physical Layer Device sharing to one interface
connector, or one controller to dual connectors for docking

* Routes signals for 10/100/1000 Mbit Ethernet

Truth Table
PD SEL Function
L L Ax to Bx; LEDAx to LEDBx
L H Ax to Cx; LEAx to LEDCx
H X Hi-Z
ote:
1. IEC 6100-4-2
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P& I ‘ 0 M ® 2:1 Mux/DeMux Gigabit Ethenet
LAN Switch with Power-down Mode

Pin Configuration (56-TQFN Top-Side View) Pin Description
Pin Name Description
2,83 4

828288582 Ax+, Ax- Port A DeMux /O

Bx+, Bx- Port B Mux I/O
GND [] G| Bo+
a0+ 1 = so- Cx+, Cx- Port C LED Mux I/O
A0-15] (=] co+ GND Ground
Vop [ <] ] co-
pD 5] (@] GND LEDzx LED I/O
GND [ 6] (] B1+ - - -
A T = 1 PD Power Down. Active }.ngh, with
A1-[] @ ci+ internal pull-down resistor
GND [=] Le] c1- SEL Select
Vop [10] GND =] GND
A2+[T] =] Vop VbD Power
A2-[Z] 7] B2+
GND [2] e B2-
A3+ 1] =] co+
A3-[75] G2l co-
GND [75] =] GND
SEL[7] CZ] B3+
Vpp [ 7] Bs-

LEDAO [ %] o] ca+
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Pin Configuration (42-TQFN ZH, Top-Side View) Pin Configuration (42-TQFN ZL, Top-Side View)
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PI3L720

2:1 Mux/DeMux Gigabit Ethenet
LAN Switch with Power-down Mode

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

Note:
Storage Temperature...........occeevcueereenieenieenieensieenieeeeeens —65°C to +150°C
Supply Voltage to Ground Potential ~— ........ccoeevernene. —0.5V to +4.0V
DC Input VOItage........cceeeeuireririnininiineneniesteneeneeeeaeeene —0.5V to +5.5V
DC Output CUITENL ..ottt e 120mA
Power DiSSIPAtION ......ocveeiiriieiieieieeie st 0.5W

DC Electrical Characteristics for 1000 Base-T Ethernet Switching over Operating Range

(Ta =-40°C to +85°C, Vpp = 3.3V +10%)

Stresses greater than those listed under MAXIMUM RAT-
INGS 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 ex-
tended periods may affect reliability.

Paramenter Description Test Conditions!) Min. Typ.(z) Max. Units
Vi Input HIGH Voltage Guaranteed HIGH level (Control Pins) 2.0 — —
Vi Input LOW Voltage Guaranteed LOW level (Control Pins) -0.5 - 0.8 v
Vik Clamp Diode Voltage Vpp = Max., Iiy = —-18mA - -0.7 -1.2
I Input HIGH Current Vpp =Max., Vin = Vbpp — — +2 A
I Input LOW Current Vpp =Max., Viy = GND — — +2 H
. R 3) Vpp =Min., 1.5V<Vn<Vpp B
Ron Switch On-Resistance IN = —40mA 4.0 6.5
D 3) Vpp = Min., VIN @ 1.5V and Vpp B B
RELAT(ON) On-Resistance Flatness IN = —40mA 0.5 Ohm
AR, On-Resistance match from center | Vpp = Min., 1.5V <V < VpD 3 04 10
ON ports to any other port(3 ) IIn =—-40mA ' ’
DC Electrical Characteristics for 10/100 Base-T Ethernet Switching over Operating Range
(Ta=-40°C to +85°C, Vpp = 3.3V £10%)
Paramenter Description Test Conditions!) Min. Typ.(z) Max. | Units
Viu Input HIGH Voltage Guaranteed HIGH level (Control Pins) 2.0 - -
Vi Input LOW Voltage Guaranteed LOW level (Control Pins) -0.5 - 0.8 v
Vik Clamp Diode Voltage Vpp = Max., Iiy =-18mA - -0.7 -1.2
Iig Input HIGH Current Vpp=Max., Vin=VpDp - — +2 A
I Input LOW Current Vpp = Max., Vin = GND — - +2 H
. R 3) Vpp =Min., 1.25V<VINn<Vpp IIN= B
Ron Switch On-Resistance _10mA to —30mA 4.0 6.5
D 3) Vpp =Min., VIN @ 1.25V and Vpp B B
RFLAT(ON) On-Resistance Flatness IiN = —10mA to —30mA 0.5 Ohm
AR, On-Resistance match from cen- | Vpp =Min., 1.25V <VIN<Vpp IIN= 3 0.4 10
ON ter ports to any other port(3 ) —10mA to -30mA ) )
PS8961D 12/10/12
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PI3L720
2:1 Mux/DeMux Gigabit Ethenet
LAN Switch with Power-down Mode

Capacitance(Ta = —40°C to +85°C, Vpp = 3.3V £10%)

Parameters® Description Test Conditions) Min. | Typ. | Max. | Units
CIN Input Capacitance 2.0 3.0
CoFF(B1, B2) Port B Capacitance, Switch OFF Vin=0V, f=1MHz 3.0 6.0 pF
CoN(A/B) A/B Capacitance, Switch ON 8.0 11.0

Notes:

1. For max. or min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vpp = 3.3V, Ty = 25°C ambient and maximum loading.
3. Measured by the voltage drop between A and B pins at indicated current through the switch. ON resistance is determined by the lower of the

voltages on the two (A & B) pins.
4.  This parameter is determined by device characterization but is not production tested.

Power Supply Characteristics

Parameters Description Test Conditions" Min. Typ.(z) Max. | Units
IDD—Standby(3) Quiescent Power Supply Current | Vpp = Max., VN = GND or Vpp 0.3 0.5 mA
Ipp- Active(3) Active Power Supply Current Vpbp = Max., Vin = Vpp or GND 1.0 1.5 mA
Ipp-pp® Power Down Current PD =1, Vpp = MAX, Vi = Vpp or GND 0.15 | 025 | mA

Notes:

1. For max. or min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vpp = 3.3V, Ta = 25°C ambient and maximum loading..
3. Active power represents normal data communication. Standby power is when the device is enabled for operation but there is no LAN traffic
(cable not connected). Power down current is the minimum power state used when not connected and mobile.
4. The bus 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 0.25ns 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 bus switch when used in a system is
determined by the driving circuit on the driving side of the switch and its interactions with the load on the driven side.

Dynamic Electrical Characteristics Over the Operating Range (T = -40°C to +85°C, Vpp = 3.3V £10%)

Parameter Description Test Conditions") Min. Typ.(z) Max. | Units
X Crosstalk® — =75 —
TALE — Ry = 100-Ohm, f = 250MHz dB
O1RR OFF Isolation® — -35 —
BW Bandwidth ~3dB®) Ry = 100-Ohm — 650 — | MHz
Notes:

1. For max. or min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vpp = 3.3V, Tp = 25°C ambient and maximum loading..
3. Guaranteed by design.

4. The bus 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 0.25ns 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 bus switch when used in a system is
determined by the driving circuit on the driving side of the switch and its interactions with the load on the driven side.

PS8961D
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Switching Characteristics (Ta = -40°C to +85°C, Vpp = 3.3V £ 10%)

Paramenter Description Min. Typ.(z) Max. | Units

tPD Propagation Delay(3’4) - 0.25

tpzH, tPZL Line Enable Time - SEL to An, By 0.5 — 15.0

tpHZ, tPLZ Line Disable Time - SEL to AN, BN 0.5 — 5.0

tSK (o) Output Skew between center port to any other port(3) - 0.1 0.2 w
tSK(p) Skew between opposite transitions of the same output (tpyL - tpLH) ©) - 0.1 0.2

tON/OFF Device enable / disable time from PD 100 200

Notes:

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

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

3. Guaranteed by design.

4. The bus 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 0.25ns 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 bus switch when used in a system is
determined by the driving circuit on the driving side of the switch and its interactions with the load on the driven side.
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2:1 Mux/DeMux Gigabit Ethenet
LAN Switch with Power-down Mode

Test Circuit for Electrical Characteristics

6.0V

Vbp ©
0}
T I Switch Positions
200-ohm
= Test Switch
Pulse Vi D.UT Vour .
Generator - o - J— tpLZ, tPZL (OUtPUt on B'Slde) 6.0V
Rr 1C°LPF 200-ohm tpaz, tpzy (output on B-side) GND
l I Prop Delay Open
Notes:
CL = Load capacitance: includes jig and probe capacitance.
Rt = Termination resistance: should be equal to Zoyt of the Pulse Generator
Test Circuit for Dynamic Electrical Characteristics
HP8753ES
S1 R1 T1
4 =
Vbb
—I— D.UT
HP11667A

%mpF %SO-Ohm

PS8961D
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Switching Waveforms

SEL

1.5V

|
I : Output tPLZ > e v
tPLH (e :<—>.—tpH|_ v | by OH
I | DD/2 LA
| oL +0.3V
| ———- VoH Lo —————— voL
Output 2.5V 2.5V tPZH -»: [ tPHZ > * v
e N,y N~ H
VoL I VOH -0.3V
| VbD/2 |
Output [ | VoL

Voltage Waveforms Propagation Delay Times Voltage Waveforms Enable and Disable Times

3.5V
7¢ k ————————— 2.5V
Data In : I 1.5V 3.5V
tPLHX <+—> tPHLX ’

| | —

| | } voH % xXx————————— 2.5V
Input | |
| R 2.5V | 1.5V
|
I |

|
|
Data Out | | tPLH <+—> tPHL
at Channel X T : : | — voL I | i VOH
| I
| \ 71 §|§ ——————— 2.5V
: | : | ® Output | | °
Sﬁ —— —— 25V
VoL
Data Out | | |
at Channel Y | | : VoL tSK(p) = | tPHL — tPLH |
tPLHy —#———»|  l—————>riPHLy
N 1
tSK(o0) = | tPLHy — tPLHx I or  tPHLy — tPHLx |
Output Skew - tsk (o) Pulse Skew - tsk(p)
Notes:

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 = 50-Ohm, tr < 2.5ns, tp < 2.5ns.

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, the output
enables or select pins may be driven low to OV and high to 3.6V. Driving IN Rail-to-Rail® minimizes power consumption.

Power-Supply Sequencing

Proper power-supply sequencing is advised for all CMOS devices. It is recommended to always apply Vpp before applying signals to
the input/output or control pins.
Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd
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Packaging Mechanical: 56-Contact TQFN (ZF)

11.00+0.10 b—{A]
.El 0.75%0.05 9.50 REF-—"
S
‘ uuuuuuuduuguuuyguuuuuuyuy
T ) d
o ) = =
° b= =) 8.40+0.10 | g
o ¥ o 5 d
H A o H e €0.35 ’ d
2 /////,// ////' 2% = _\ d
l /./ 7 7 7 7 /// i = 9 [0:40£0.05
//// A ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ__f
0.0-0.05 \
Pin1 Corner
Pin1 INDEX AREA 0.50 TYP.(56x) 0.25%0.05
56X
[ 010B[CATE)
10.05 ]
7150l [020 REF HDDDDDDDDDDDDDDDDDDD‘
56X [ =
= =
I L= | _/ —
g8 B9 B €0.35 =
<+ O3 N -]
(-] | ‘ 8.50 | (-
(] /3
- [00000000000000000000) |
—~l 0.50 TYP —I I—
0.30(56%) —I I—— 0.63(56X)
Recommended Land Pattern
NOTE :
7. ALL DIMENSION ARE IN mm. ANGLES IN DEGREES.
2. BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK
SLUG AS WELL AS THE TERMINALS.
3. REFER JEDEC MO-220 MODIFIED. ° DATE: 05/15/08
4. Thermal Via Diameter. Recommended 0.2~0.33mm 5 ﬂg{gg%
5. Thermal Via Pitch. Recommended 1.27mm >
DESCRIPTION: 56-contact, Thin Fine Pitch Quad Flat No-lead (TQFN)
PACKAGE CODE: ZF56
DOCUMENT CONTROL #: PD-2024 REVISION: C
08-0208
] PS8961D 12/10/12
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PI3L720
2:1 Mux/DeMux Gigabit Ethenet

LAN Switch with Power-down Mode

Packaging Mechanical: 42-Contact TQFN (ZH)

PIN 1
INDEX AREA
9.00£0.10
lV ®
_ / ]
- _ % Ok
3
|
i |
TOP VIEW
//10.10(C

Notes:
1. All dimensions are in millimeters. Angles in degrees.

3. Refer JEDEC MO-220.
4. Recommended land pattern is for reference only.
5. Thermal pad soldering area

2. Coplanarity applies to the exposed pad as well as the terminals.
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RECOMMENDED LAND PATTERN (TOP VIEW)

() PERICOM'

Enabling Serial Connectivity

DATE: 11/14/12

DESCRIPTION: 42-contact Thin Fine Pitch Quad Flat No-Lead (TQFN)

PACKAGE CODE: ZH42

DOCUMENT CONTROL #: PD-2035

REVISION:D

12-0529
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Packaging Mechanical: 42-Contact TQFN (ZL)

1.60 Ref.
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_\./ Y, g €0.25 E
v = =
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e 7, // 7 §L'5 g i= o
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N ° B|ed g5 g
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e\ ST E E/_':{T-
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@ — Brow o | 12
3.50£0.10 _ >
w0 e . oo
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\}:IZI —
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['4
L S , 0.203 Ref. = =
[=lo.08d :g Terminal Thickneses % = 1-60— %
I 0.100 Ref. A = =] O @
Copper Exposed s _L:I " ] o
/ | —
] ™ /_ o TEI —
0 ~ 1 3 —
S DETAIL A S 0 =
s — —
] [ (]
0.53(42X) _.4:||—D D |:| |:| |:| ) L
RECOMMENDED LAND PATTERN (TOP VIEW)
NOTE : PB? ICDME‘ DATE: 01/29/09
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES. Semiconductor Corporation
i' i:ﬁ"; "JEE”" CA: ;f:;m TR M S DESCRIPTION: 42-Lead, Thin Fine Pitch Quad Flat No-Lead (TQFN)
4. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY. PACKAGE CODE: ZL42
5. THERMAL PAD SOLDERINGEEREA DOCUMENT CONTROL #: PD-2082 REVISION: A
na.nn71
Ordering Information
Ordering Number Package Code Package Description
PI3L720ZFE ZF Pb-free & Green, 56-contact TQFN
PI3L720ZHE ZH Pb-free & Green, 42-contact TQFN (0.5mm pitch)
PI3L720ZLE ZL Pb-free & Green, 42-contact TQFN (0.4mm pitch)

Notes:

1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
2. Add 'X' for Tape and Reel

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