(1) PERICOM'

PISPCIE3212

Features

= 2 Differential Channel, 2:1 Mux/DeMux

= PCI Express® 3.0 performance, 8.0Gbps

= Bi-directional operation

= 3dB Bandwidth: 8.1GHz

= Low Bit-to-Bit Skew, 10ps max

> Low channel-to-channel skew: 20ps max
= Low insertion loss: -1.7dB @4GHz (8.0Gbps)
> Low return loss: -13.5dB @4GHz (8.0Gbps)
> Low Crosstalk: -32dB@4GHz (8.0Gbps)

> Low Off Isolation: -21dB@4GHz (8.0Gbps)
= Supply Voltage: 3.3V + 10%

2 Low Current: 0.2mA typ.

= Packaging (Pb-free & Green):

@ - 20-contact QFN (2.5 x 4.5mm)

Block Diagram

3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,

8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Description

Pericom Semiconductor’s PI3PCIE3212 is a PCle Gen3.0, 8Gbps,
4 to 2 differential, bi-directional channel multiplexer/demulti-
plexer switch. Due to its low bit-to-bit skew, high channel-to-
channel noise isolation and bandwidth, this product is ideal for
PCI Express® 3.0 signal switching at 8.0Gbps.

Application

Switch a PCI Express 3.0 lane output between two PCI Express
lane inputs. Applications include NBs, PCs, servers, and other
embedded devices. Routing of PCI Express 3.0, DP1.2, USB3.0,
SAS2.0, SATA3.0, XAUI, RXAUT signals with low signal attenu-
ation.
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PI3PCIE3212
'D PERICOM 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,

8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Pin Description

Pin # Pin Name |I/O Description
5 PD I Power Down. When PD =1} all paths are switched off and supply current is very low.
PD ='0' for normal operation.
A0+
1/0 Signal I/O, Channel 0, Port A
4 AO-
9 SEL I Operation mode Select
(when SEL=0: A->B, when SEL=1: A>C)
1,6,10 Vbp Pwr 3.3V + 10% Positive Supply Voltage
7 Al+
1/0 Signal I/O, Channel 1, Port A
8 Al-
5,11, 20,
Center Pad GND Pwr | Power ground
13 Cl+
I/0 Signal I/O, Channel 1, Port C
12 Cl-
15 COo+
I/0 Signal I/O, Channel 0, Port C
14 CO-
17 Bl+
/0 Signal I/O, Channel 1, Port B
16 Bl-
19 BO+
/0 Signal I/O, Channel 0, Port B
18 BO-
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PI3PCIE3212
'E PERICOM 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,

8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

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

Note: Stresses greater than those listed under MAXIMUM

Storage Temperature s —65°C 1o +150°C | pATINGS may cause permanent damage to the device. This
Supply Voltage to Ground Potential .............ccoccverneenee. —0.5Vto +4.6V | is a stress rating only and functional operation of the device
Channel DC Input VOItage .........ccooovueveienrereeeieieeneeeneenn. ~0.5V to 1.5V | atthese or any other conditions above those indicated in the

DC Output Current 120mA operational sections of this specification is not implied. Expo-
p' CHITERE St sure to absolute maximunm rating conditions for extended
Power DiSSIPAtion ........cccccueeeiierieriiienieeieesieeie e sreeieeeeve e 0.5W periods may affect reliability.

SEL/PD DC Input VOItage .........ccceoveeverreeierriereereereeeenns —0.5V to 4.6V

Electrical Characteristics
Recommended Operating Conditions

Symbol Parameter Conditions Min Typ Max Units
VbDp 3.3V Power Supply 3.0 3.3 3.6 A"
Ipp Total current from Vpp 3.3V supply SEL =0V or Vpp 0.2 1 mA
Ipp PD Power down current PD=1 20 40 HA
Vy0-DIF Differential Voltage (differential pins) 1.6 Vppd

Common Mode Voltage (differential

Vio-cm pins) 0 0.8 v

TeAsE SV?:; ;e;r;pe)zramre range for operation 40 35 Celsius
DC Electrical Characteristics for Switching over Operating Range

Parameters Description Test Conditions” Min Typ(l) Max | Units

VIH - SEL, PD | Input HIGH Voltage, SEL, PD Input 2 3.6

VIL-SEL,PD | Input LOW Voltage, SEL, PD Input 0 0.8 A%

VIK Clamp Diode Voltage Vpp = Max., Iy = -18mA -0.7 -1.2

I1H Input HIGH Current, SEL, PD Vpp = Max., Vin = Vpp +5

I11, Input LOW Current, SEL, PD Vpp = Max., Vin =0V +5 hA

I1H Input HIGH Current, Ax, Bx, Cx Vpp = Max., Viny = 1.5V -10 +10

IIL Input LOW Current, Ay, Bx, Cx Vpp = Max., Vi = 0V -10 +10 hA

lozH HighZ HIGH Current, Bx, Cx Vpp = Max., Vin = 1.5V -10 +10 pA

IozL HighZ LOW Current, Bx, Cx Vpp = Max., Vin =0V -10 +10 pA

ote:
1. Typical values are at Vpp = 3.3V, Tp = 25°C ambient and maximum loading.
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() PERICOM'

PISPCIE3212

3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Switching Characteristics

Param-
eters Description Test Conditions | Min. Typ. Max. Units
tpzZH, tPpzL | Line Enable Time - SEL to AN, BN, CN 25 30
ns
tPHZ, tPLZ | Line Disable Time - SEL to AN, BN, CN 5 25
tpPLH Propagation Delay, LOW to HIGH 17 36 ps
tpHL Propagation Delay, HIGH to LOW 21 39 ps
tb-b Bit-to-bit skew within the same differential pair 5 10 ps
tch-ch Channel-to-channel skew 20 ps
Dynamic Electrical Characteristics
Parameter | Description Test Conditions Min. Typ. Max. | Units
f=100MHz 0.4
f=100MHz-1.25GHz -0.6
5 3 Differential Insertion Loss
DDIL~ f=1.25GHz-2.5GHz -1.0 dB
(ViN =-10dBm, DC = 0V)
f=2.5GHz-4GHz -1.7
f=5GHz -2.1
f=100MHz -59
) 3 _ . _ f = 100MHz-1.25GHz -37
DDILogg™ Differential Off Isolation dB
f=1.25GHz-2.5GHz -27
f=2.5GHz-4GHz 21
f=100MHz -27
’ f=100MHz-1.25GHz -23.3
DDRL Differential Return Loss dB
f=1.25GHz-2.5GHz -23.3
f=2.5GHz-4GHz -13.5
f=100MHz -57
23 f=100MHz-1.25GHz -38
DDNEXT* Near End Crosstalk dB
f=1.25GHz-2.5GHz -33
f=2.5GHz-4GHz -32
BW -3dB Bandwidth 8.1 GHz
Notes:

1. Guaranteed by design. Typical values are at Vpp = 3.3V, Tp = 25°C ambient and maximum loading.
2. S parameters are measured with our evaluation board made with Rogers (R04350) material. Trace width is 30 mil, length 540 mil, trace

impedance is 50 Ohm (+/-5%) and total insertion loss of the trace is 0.5dB@4GHz.
3. Measurement done with fixture deembedding.
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() PERICOM'

PISPCIE3212
3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

BALANCED
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BALANCED
— PORT2
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DUT

Diff. Off Isolation Test Circuit

BALANCED
PORT1

BALANCED
PORT2

DUT

Diff. Near End Xtalk Test Circuit
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PI3PCIE3212
(D PERICOM 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,

8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable
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PI3PCIE3212
(D PERICOM 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,

8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable
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PISPCIE3212
3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

File Edit Wiew Setup Utliies Applications Help [3000Wavefoms  [#Acqs 3000 of 3000 Tektronzx | X|

Fle Edit View Setup Ublities Appleations  Help [3000Waveforms [Bcgs 3000 of 3000 Tekmonix | %]

S| 2] = 1| 2| unssiop | Acamode [sample 7] Tigl[EnenaiDieet =[00v B 2| A2
[Fuse =] [pweit.de =] ] e a5 e e 8 [ e =
T T T ' T T T

T : m
M1 150 00 dclive

1 1wimDE M1 ‘ﬁl

]

Mean  21.73ns
Median 2173ns
St Dev 1671ps
Pk-Pk &700ps
pric F16%

o (NTESIL = e 13
pE3c 1000%
Peak BT

Hits: &7e
#Wfrms 2995

k. | Cursors(Mn M1)

v 2160930
12 2172395
a0 t14e00ps
| 14t B.72E00GHZ

L TR
. .£|. S

S| 2| £ | 2| Runsiop | Acabode [Sample 7] Tiig[Exemal Drect ][00y B A £ | A2
[Putse (=] [Ampinuce =] inn oo oo e ] | 5= 5| e | [ = mfa &
T T T T v T T

P 150006 W i
q 1wimnE M o
1

Mean  2167ns
Median 2187ns
St Dev 1937ps
Pk-Pk 11 70ps

Ptz FO3%

A p+26 96.9%
P£35 99.9%
Peak 86
Hits 1276
#Wims 2999

;

(8] 215517hs
12 21.6624ns
4 & 110.700ps
1/t 8.03342GHz

L L L L I ! L L L
M [[150.0mv, ] [0 [rman @ | @ | [[15 oo0es m[=] |21.5553rfm| 10,05 5M 47137200
5.0 Gbps RX signal eye without PI3PCIE3212

File Edit Yiew Setup Utilities Applications Help |3000Waveforms  #écqs 3000 of 3000 Tekmonix - | %]

L L L . I L L L L
M [rs0.om B [0 [Man @ | @& | [F= 00000 B 216 B Aog][1004am an13rz00
5.0 Gbps RX signal eye with PI3PCIE3212

Fle Edr wew Serp Ulties Applications Hel [3000 Wavetoms  Acgs 3000 of 3000 Tekmong: | | X[

@l%l ﬁzlﬁ:ﬂ-l:lﬂl Hun.v‘StoplAcq ModeISamp\e j TnglEklema\Direct le.UV ﬂﬂlﬁl
[P =] [empluce =1t ] ] i e ] | 5 e 24 s == zzfa =
T T T T v T T T

M1 150.0rn iy

1 1winDB M1 W
Nl Histgrm(Mn M1}

Mean 2173ns
| Median 21.73ns
St Dev 167 1ps
Pk-Pk  8.700ps
(| ple F1E%
H20 97.3%
P33 100.0%
Peak 67
Hits §73
#iims 2998

Rl Cursors{Mn M1}

t1 21.6093ns
12 217239
it 114 600ps
7 1At 8.72600GHz

(E—

IAK«awpﬂ—vbtv-ﬂ-
e

3|2 & [vx d| 2| Funvstop | aca Mods [Semple =] TrigEstemel Diect =] [00v £| I ﬂ
[Puse =] [empiudo =1 | ] e e 7= e | | =l =
T T T T ' T T

111 150 Orn'dcliy

4 1HimDE M1 ml
4 Histgrm(Mn M1}

Mean 2167ns
Median 21.67ns
7 5td Dev 1.937ps
] Pk-Pk  11.70p=
prle F03%
P27 95.9%
] p3c 99.9%
Peak &6
Hits: 1276
#Wfms 2999

j Cursors{Mn M1)

11 21.5517ns
12 216624ns
At 110.700p=
174t 9.03342GHz

N

o

DS

| | | | | | | | i
M [rs0.0mv ] [0 [main] [Ty | @ | [5 0000 B 21 B w‘ 1005 &M 443/2010
8.0 Gbps RX signal eye without PI3PCIE3212

I I | 1 | | I I L
M [1soome @] [0 [ain] @ @l [[15 po0ces &= |21.susrr@| 10:04 &M 4132010
8.0 Gbps RX signal eye with PI3PCIE3212

All trademarks are property of their respective owners.

14-0011

Wwww.pericom.com 11/18/14



PI3PCIE3212
° 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
m PERICOM 8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Test Circuit for Electrical Characteristics'! ™

3.0V
Vbp o
o) o
200-ohm i
Pulse ViN DUT Vour
Generator l
4pF
Ry I & 200-0hm
Notes:

1. Cp=Load capacitance: includes jig and probe capacitance.
2. Rr = Termination resistance: should be equal to ZoyT of the Pulse Generator
3. 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.
4. All input impulses are supplied by generators having the following characteristics: PRR < MHz, Zo = 509, tg < 2.5ns, tp < 2.5ns.
5. The outputs are measured one at a time with one transition per measurement.

Switch Positions

Test Switch
tpLz, tpZL 3.0V
tpHZ, tPZH GND

Switching Waveforms

| Vbp
* DD/2 / Vpp/2
I — ov

tPzL - I |
Output 1 tPLZ l“ 1.5V
'\O TV |/ oL+ 0.5V
| : ——————— VoL
tPzH —>| tPHZ > |+

Y i -
741 0.75V N3V
Output 2 ! VoL

Voltage Waveforms Enable and Disable Times
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PI3PCIE3212
° 3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
m PERICOM 8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Test Circuit for Propagation Delay
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() PERICOM'

PISPCIE3212
3.3V, PCI Express® 3.0, 1-Lane, 2-Channel,
8Gbps, 2:1 Mux/DeMux Switch w/ Single Enable

Packaging Mechanical: 20-Contact TQFN (ZB)
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A |-—— | — [1.00 00 e
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K 020 | — — RECOMMENDED STENCIL DESIGN for EPAD
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NOTE :
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY APPLIES TO THE EXPOSED THERMAL PAD AS WELL AS THE TERMINALS.
3. REFER JEDEC MO-241
4. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY.
|5, THERMAL PAD SOLDERING AREA (MESH STENCIL DESIGN IS RECOMMENDED),
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RECOMMENDED LAND PATTERN
DATE: 10/20/14
Enabling Serial Connectivity
DESCRIPTION: 20-Contact, Very Thin Quad Flat No-Lead (TQFN)
PACKAGE CODE: ZB (ZB20)
DOCUMENT CONTROL #: PD-2104 REVISION: B

14-0265

» For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php

Ordering Information

Ordering Code Package Code Package Type
PI3PCIE3212ZBE 7B 20-contact, Very Thin Quad Flat No-Lead (TQFN)
Notes:

E = Pb-free and Green
* Adding an X suffix = Tape/Reel

Pericom Semiconductor Corporation ¢

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

1-800-435-2336 * www.pericom.com
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