() PERICOM'

PISPCIE3412

Features

* 4 Differential Channel, 2:1 Mux/DeMux
»  PCI Express® 3.0 Performance, 8.0Gbps

*  Bi-directional Operation

*  Low Bit-to-Bit Skew, 10ps max
*  Low channel-to-channel skew, 20ps max
*  Low Crosstalk: -35dB@4 GHz
*  High Off Isolation: -22dB@4 GHz (8.0Gbps)
* Low insertion loss: -1.3dB@4 GHz (8.0Gbps)
*  Return loss: -21dB@4 GHz
«  Support for DP1.2 - HBR2, HBR, RBR

*  Supply Voltage 3.3V

»  Packaging (Pb-free & Green):
—42-contact, TQFN (ZH42)

3.3V, PCI Express® 3.0 2-Lane,

2:1 Mux/DeMux Switch, with Single Enable

Description

Pericom Semiconductor’s PI3PCIE3412 is an 8 to 4 differential
channel multiplexer/demultiplexer switch. This solution can
switch 2 full PCI Express® 3.0, lanes to one of two locations.
Using a unique design technique, Pericom has been able to
minimize the impedance of the switch such that the attenuation
observed through the switch is mininal. The unique design
technique also offers a layout targeted for PCI Express signals,
which minimizes the channel to channel skew as well as channel
to channel crosstalk as required by the PCI Express specification.
PI3PCIE3412 can also be used for application up to 12Gbps

Application
Routing of PCI Express 3.0, DP1.2, USB3.0, SAS2.0, SATA3.0,
XAUI, RXAUI signals with low signal attenuation.
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(1) PERICOM'

PI3PCIE3412

PCI Express® 3.0 2-Lane,
2:1 Mux/DeMux Switch with Single Enable

Pin Description

Pin # Pin Name |I1/0 Description
2 A0+

I/0 Signal I/O, Channel 0, Port A
3 A0-
6 Al+

I/0 Signal I/O, Channel 1, Port A
7 Al-
11 A2+

I/0 Signal I/O, Channel 2, Port A
12 A2-
15 A3+

I/0 Signal I/O, Channel 3, Port A
16 A3-
38 BO+

I/0 Signal I/O, Channel 0, Port B
37 BO-
36 Bl+

I/0 Signal I/O, Channel 1, Port B
35 B1-
29 B2+

I/0 Signal I/O, Channel 2, Port B
28 B2-
27 B3+

I/0 Signal I/O, Channel 3, Port B
26 B3-
34 Co+

I/0 Signal I/0, Channel 0, Port C
33 Co0-
32 Cl+

I/0 Signal I/O, Channel 1, Port C
31 Cl-
25 C2+

I/0 Signal I/O, Channel 2, Port C
24 C2-
23 C3+

I/0 Signal I/O, Channel 3, Port C
22 C3-
9 SEL I Operation mode Select

(when SEL=0: A>B, when SEL=1: A>C

451’08;1;3’18’ 20,30, VDD Pwr 3.3V £10% Positive Supply Voltage
1,4, 10,14, 17, 19, 21,
39, 41, Center Pad GND Pwr Power ground
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PI3PCIE3412
PCI Express® 3.0 2-Lane,
2:1 Mux/DeMux Switch with Single Enable

Maximum Ratings

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

Storage TemMperature ...........cccoecveevveerveerieeneescveeneennnens —65°C to +150°C | Note: Stresses greater than those listed under MAXIMUM
Supply Voltage to Ground Potential ............ccc.ovvererrrrnen. ~0.5V to +4.6V | RATINGS may cause permanent damage to the device. This
ChnE] DC I0pUL VOUIZE oo “0.5Vto 1.5y | 13 sessraing only and fnctionl operaton o the device
DC Output CUITENL .......ovuiiiiniiiiiiiiiieieneete et 120mA | operational sections of this specification is not implied. Expo-
POWeT DISSIPALION ..vuvurvieieiaiieiieeeieeeeieis e 0.5W [ sure to absolute maximum rating conditions for extended
SEL DC INPUE VOIAZE «.....eoeeeeeeeeeeeeeeereeeeeereeeeeeeeeeeeseseeeseses 0.5V to 4.6y | periods may affect reliability.
Electrical Characteristics
Recommended Operating Conditions
Symbol Parameter Conditions Min Typ Max Units
A%))) 3.3V Power Supply 3.0 3.3 3.6 A%
Ipp Total current from Vpp 3.3V supply SEL =0V or Vpp 0.15 1 mA
Vyo-DIF Differential Voltage (differential pins) 1.6 Vppd
Vio-cM Common Mode Voltage (differiential pins) 0 0.8 \
TcASE Case temperature range for operation within spec. -40 85 Celsius
DC Electrical Characteristics for Switching over Operating Range
Parameters | Description Test Conditions? Min Typ(l) Max | Units
VIH - SEL Input HIGH Voltage, SEL Input 2 3.6
ViL - SEL Input LOW Voltage, SEL Input 0 0.8 \Y%
VIK Clamp Diode Voltage Vpp = Max,, I1y = -18mA -0.7 -1.2
ITH Input HIGH Current, SEL Vpp = Max.,, Vin = Vpp +5
IIL Input LOW Current, SEL Vpp = Max., Vin = 0V +5 hA
I1N - SEL Input Leakage Current, SEL Input Vin = Vig - SEL Max or Vi, - SEL Min | -10 +10 pHA
ITH Input HIGH Current, Ax, Bx, Cx Vpp = Max., Vin = 1.5V -10 +10
IIL Input LOW Current, Ax, Bx, Cx Vpp = Max., Vin = 0V -10 +10 hA
lozH HighZ HIGH Current, Bx, Cx Vpp = Max., Vin = 1.5V -10 +10 pHA
IozL HighZ LOW Current, Bx, Cx Vpp = Max., Vin = 0V -10 +10 pHA
C1/0-ON ON state I/O capacitance 1.5 pF
RON ON state resistance Vpp =3.3V,10 =8mA, Viy = 0.8V 5 Q
Note:
1. Typical values are at Vpp = 3.3V, Ta = 25°C ambient and maximum loading.
Switching Characteristics
Param-
eters Description Test Conditions | Min. Typ. Max. Units
tpzH, tpzl, | Line Enable Time - SEL to AN, BN, CN 2 20 25
tpHZ, tPLZ | Line Disable Time - SEL to AN, BN, CN 0.5 5 25 e
th-b Bit-to-bit skew within the same differential pair 5 10 ps
tch-ch Channel-to-channel skew 20 ps
13-0046 3 www.pericom.com 04/15/13



PI3PCIE3412
PCI Express® 3.0 2-Lane,

(D PERICOM 2:1 Mux/DeMux Switch with Single Enable

Dynamic Electrical Characteristics

Param-
eter Description Test Conditions Min. Typ.(l) Max. | Units
f=50MHz - 1.25GHz -0.8 -1
Differential Insertion Loss f=1.25GHz - 2.5GHz -1.0 -1.2
DDIL dB
(Vin = -10dBm, DC = 0V) f=2.5GHz - 4GHz -1.3 -1.6
f=5GHz -1.8 2.2
f= 50MHz - 1.25GHz -26.3 32.9
f=1.25GHz - 2.5GHz -21.4 -26.7
DDILogr Differential Off Isolation dB
f=2.5GHz - 4GHz -17.6 -22
f=5GHz -16 -20
f=50MHz - 1.25GHz -20 -25
f=1.25GHz - 2.5GHz -18.4 -23
DDRL Differential Return Loss dB
f=2.5GHz - 4GHz -16.8 -21
f=5GHz -9.6 -12
f= 50MHz - 1.25GHz -34.1 -42.6
f=1.25GHz - 2.5GHz -30.5 -38.1
DDNEXT | Near End Crosstalk dB
f=2.5GHz - 4GHz -28.1 -35.1
f=5GHz -27.2 -34
Insertion loss 1.5dB, 40
Vin=0.623Vpp, DC=0V ’
Insertion loss 1.5dB, 40
ViN=0.623Vpp, DC=0.9V ’
Vir Max Signal Frequency Range GHz
Insertion loss 3dB, 8.0
Vin=0.623Vpp, DC=0V :
Insertion loss 3dB, 8.0
Vn=0.623Vpp, DC=0.9V :
BW -3dB Bandwidth 8.2 GHz

Notes:
1. Guaranteed by design. Typical values are at Vpp = 3.3V, Ta = 25°C ambient and maximum loading.

BALANCED I BALANCED
. . PORTA " PORT1
BALANCED — BALANCED
PORT1 - ~ — PORT2 BALANCED
BALANCED
PORT2 PORT2
DUT
DUT DUT
Diff. Insertion Loss and Return Test Diff. Off Isolation Test Circuit Diff. Near End Xtalk Test Circuit
Circuit
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PISPCIE3412
PCI Express® 3.0 2-Lane,
2:1 Mux/DeMux Switch with Single Enable
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PI3PCIE3412
PCI Express® 3.0 2-Lane,

2:1 Mux/DeMux Switch with Single Enable
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PISPCIE3412
PCI Express® 3.0 2-Lane,
2:1 Mux/DeMux Switch with Single Enable

8.0 Gbps RX signal eye without PI3PCIE3412 8.0 Gbps RX signal eye with PI3PCIE3412
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PI3PCIE3412
PCI Express® 3.0 2-Lane,

(D PERICOM 2:1 Mux/DeMux Switch with Single Enable

Test Circuit for Electrical Characteristics!! ) Switch Positions
3.0V Test Switch
Vbp o
? o tpLz, tPZL 3.0V
200-0hm —T_— tpHZ, tPZH GND
Pul VIN Vour
e D.UT l Prop Delay Open
Rr I‘g)LF 200-0hm

Notes:

1.
2.
3.

4.
5.

CL = Load capacitance: includes jig and probe capacitance.

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

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

output 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, Zp = 50Q, tr < 2.5ns, tp < 2.5ns.
The outputs are measured one at a time with one transition per measurement.

Switching Waveforms

| Vob
k Vpp/2 /( Vpp/2
— ov

| | ________
pzL =

|
Output 1 | tPLZ > :4- 1.5V
| 0.7V | 1/ Vo +0.15V

- —— —— VoL
tPZH —»I tPHZ = *

| —~ - —— — —- 1.5V
( 0.75V | IK 1.35V
Output 2 ! VoL

Voltage Waveforms Enable and Disable Times
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PI3PCIE3412
PCI Express® 3.0 2-Lane,

(D PERICOM 2:1 Mux/DeMux Switch with Single Enable

DP1.2 Application

5 I 4 3 2 1
331 At least 1pc 4.7uF and 4pc 0. luF
decoupl i ng capacitors are
r ecormended.
Each decoupl i ng capaci tor shoul d
be connected to PCB power plane
via shortest path.
D D
DP Source 1 3131
il
DP_LANEx
AN cing
L] Vbias_TX T (110
P - 12v) b1 Cl11 || 0 1u 0402
" Locuz ooz T BLG
0 1o 0402 BL_GND
50 ‘ Lo ! BL ENIBLE
DP_LANExE 114 || 0_1u_040: | BLPRLDIN
T ] s lotowe | B s
[ PIR
o C116 || 0 1u_040; ik
C Sane goes for 1 Wik C
other 3 |anes ° | 13 L cll 0-1u_0402 e
[E =S
Ik ClI8 || 0 1u_040: =
1 4Lane eDP Source Receptacle
[ b 1T
T3PCIE3412 331
110:
™ 1] |-01u_040:
il I - 19 |1
-bu0805 T
DP_AUX AUX_ N2 cle1 | [ 16|
ATXP2 CL ] 3G
Vbias_TX VDD and G\D pi ns shoul d be 1 (141
©- 120 shorted to PCB power planes a 0. 1u_040
: via shortest paths. Cl124 0_1u_0402 L
La BL_GND
Q25 J} 0du a2 ] ’ Bl ENTBLE
B €126 || 010 0402 ] 1 GND BL_PWCDIN B
DP_AUX# ‘ 5 NC
1 0. 1u_040 ‘ o |
Il 0.1 040 ;
5V_1 and 3V3_1 shoul d be 2]
enpl oyed at the sane tine. Ll Lot i LI\e
€130 || 0 1u_040;
10 551 4Lane eDP Source Receptacle
T Ji
PZ 1" HPDL
P ATY TP
I DP_RPT
1
DP_HPD
A A
= e
SEL GPIOL PISPCIE3412 dLane eDP 1:2 Application Circuit wiél. 2Vbias
Tze | Document Number rev
A
e Tupsday, Warch 06, 2012  Bheet 1 of 4
5 4 3 2 1
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PI3PCIE3412

PCI Express® 3.0 2-Lane,

(D PERICOM 2:1 Mux/DeMux Switch with Single Enable

Packaging Information

PIN 1
INDEX AREA '
' 9.000.10 ' 084 max. 800 RE. 2
| ol 0] | 3
‘V/ ‘[ | |UUUUUUUUUJUUUUUUUU S
@ o o @b J E——[
2 2 AN
/ bt s b €0.35 a
— |- - - Z F H— - - = —_f
2 e ) (EXPOSED [THERMAL PAD) c_[
~> o~ D -
| 1
| l L] ‘ ANANANNAQAANANANA|] uot
| ——00-005 | S
991010 ————— &
T 0 8
TOP VIEW BOTTOM VIEW
= I—o.zs (42%) 0.63 (42x)7J] ’.
/= l /=
2 O g A —
M0 — 6.00 [ -]
—/ T —/
®
0.50 BSC.
8.68 i
RECOMMENDED LAND PATTERN (TOP VIEW)
Notes: ° :
1. All dimensions are in millimeters. Angles in degrees. 'D PBQICDM DATE: 11114112
2. Coplanarity applies to the exposed pad as well as the terminals. Enabling Serial Connectivity
3. Refer JEDEC MO-220. ——
4. Recommended land patter is for reference only. DESCRIPTION: 42-contact Thin Fine Pitch Quad Flat No-Lead (TQFN)
5. Thermal pad soldering area PACKAGE CODE: ZH42
DOCUMENT CONTROL #: PD-2035 REVISION:D
Note:
* For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php
Ordering Information
Ordering Code Package Code Package Description
PI3PCIE3412ZHE ZH Pb-free & Green, 42-contact TQFN
Notes:
» Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
+ "E" denotes Pb-free and Green
* Adding an "X" at the end of the ordering code denotes tape and reel packaging
Pericom Semiconductor Corporation « 1-800-435-2336 * www.pericom.com
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