(4 PERICOM' PI6CEQ20200

PCle® Gen2 / Gen3 Buffer with Equalization

Features Description

= PCle Gen2/ Gen3* compliant clock buffer/ZDB The PI6CEQ20200 is a high performance PCle Gen2/ Gen3
zero delay buffer with two HCSL outputs. Pericom’s proprietary
equalization technique used in this device improves signal
integrity and makes this device suitable for PCle Gen2/ Gen3

2 HCSL outputs applications even when the input from the main clock has to

Dual PLL bandwidth for SSC tracking travel a long distance.
Cycle-to-Cycle Jitter : 40ps (typ)

* Gen3 performance only available in Commercial temp

Internal equalization for better signal integrity

>
>
>
2>
= Output-to-Output Skew <10ps

= Auto power down with input level detection
= 3.3V supply voltage

= TSSOP-20 and QSOP-20 packages
Applications

> Servers

> Embedded computing systems

> Networking systems

Block Diagram Pin Configuration (20-Pin TSSOP & 20-Pin QSOP)
PLL BW SEL []1 @ 20 [1 VDDA
p—r SRCIN [] 2 1917 GNDA
sroN —— : SRCIN# []3 18 [ IRef
_’>D OE_o# []4 17 [ OE_1#
PLL_BW L oets vDD [] 5 16 [1 VDD
Nt — e, oND O 6 sh oo
CLKo [] 7 14 [ CLK1
CLKo# [] 8 13 [] CLK1#
vDD [] 9 12 1 vDD
SDATA [] 10 11 [0 SCLK
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PI6CEQ20200
PCle® Gen2 / Gen3 Buffer with Equalization

Pin Description

Pin # Pin Name Type Description
1 PLL_BW_SEL Input CMOS input to select the PLL Bandwidth
2,3 SRCIN, SRCIN# Input HCSL inputs
4 OE_0# Input S::;E;l;egjﬁl_ed f)(;r] nCLKO and CLKO#. “0” is “enabled”, “I” is “tri-stated.
5,9,12,16 VDD Power 3.3V Power Supply
6,15 GND Power Ground
7,8 CLKO, CLKO# Input HCSL output
10 SDATA Input/Output | SMBus data
11 SCLK Input SMBus clock input
13, 14 CKL1#, CLK1 Output HCSL output
17 OE_1# Input g::;f;;legzﬁl_z 2(::] fLKl and CLK1#. “0” is “enabled”, “1” is “tri-stated.
18 IRef Input External resistor connection for internal current reference
19 GNDA Power Analog and PLL Ground
20 VDDA Power Analog and PLL power supply
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PI6CEQ20200
PCle® Gen2 / Gen3 Buffer with Equalization

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

Storage temperature..........ccooeericciiiinniniiccnnas -65°C to +155°C
Ambient Temperature with Power Applied........ -40°C to +85°C
3.3V Analog Supply Voltage.......cccocveeveverneernernennn. -0.5to +4.6V
ESD Protection(HBM) ....c.ooovevevereriieeeereeeeeeeeeeeeeeenenas 2000V

Recommended Operating Conditions

Note:

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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect reliability.

11-0065

Symbol Description Test Conditions Min | Type | Max | Unit

Vbbb Power supply - 3.135 - 3.465 \%

Ipp Total Power Supply Current - - - 65 mA

Total power supply current with Outputs .

IDD_Output tri-stated are tri-stated Outputs are tri-stated - - 30 mA

Ta Operating temperature - -40 +85 °C
LVCMOS DC Electrical Characteristics (Over Operating Conditions)

Symbol Parameter Conditions Min. Typ. Max. Unit

Vi Input High Voltage - 2 - Vop+0.3 v

Vi Input Low Voltage - -0.3 - 0.8 \%

IIH Input ngh Current VIN = VDD - - 45 p.A

I Input Low Current Vin=0V -45 - - pHA

Rpy Internal pull up resistance - - 120 - kOhm

RpxN Internal pull down resistance | - - 120 - kOhm
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PI6CEQ20200
PCle® Gen2 / Gen3 Buffer with Equalization

Differential DC Input Characteristics (Over Operating Conditions)

Symbol Parameter Conditions Min. Typ. Max. Unit
In Input High Current, IN- - - 5 HA
Vin = Vpp=3.465V
Input High Current, IN+ 45 HA
T Input Low Current, IN- -45 - - HA
Vin =0V
Input Low Current, IN+ -5 - - HA
Vin Input High Voltage 660 700 850 mV
ViL Input Low Voltage Single-ended swing -150 0 mV
Vsq Input Squelch voltage 150 mV
HCSL DC Electrical Characteristics (Over Operating Conditions)
Symbol Parameter Conditions Min. | Typ. Max. Unit
Vou Output High Voltage - 660 - 850 mV
VoL Output Low Voltage - - - 150 mV
VCRross Absolute Crossing Point Voltages - 250 - 550 mV
AVcross Total variation of Vcross overall edges - - - 140 mV
I Output High Current w/475-Ohm resistor. 1 mA
oH Connected between Irgr pin and GND
HCSL AC Switching Characteristics" "2 3 (Over Operating Conditions)
Symbol Parameter Conditions Min. | Typ. Max. Unit
Fin Input Frequency - 90 100 110 MHz
. . Between 0.175V and
Ty /T Output Rise/Fall time 0.525V 2 175 - 700 ps
AT, /AT Rise and Fall Time Variation™ - - - 125 ps
Trp Propagation delay in PLL mode PLL is enabled 650 ps
TppBP Propagation delay in bypass mode PLL is bypassed 4.0 ns
Tekew Output-to-Output Skew" - - 10 ps
Tpc Output Duty Cycle™ - 47 - 53 %
Jec Cycle to Cycle jitter Differential waveform 40 50 ps
RMS jitter applying i ) 31 X
- hioh £ PCIE Gen?2 jitter mask™ ' P
. ase jitter, high frequenc
Jue-ruis ! & d Y RMS jitter applying 0.61 10 X
PCIE Gen3 jitter mask™ ' ’ P
RMS jitter a?plylng . ) 3.0 ps
PCIE Gen2 jitter mask™
y RMS jitter applyin
. Phase jitter, low frequenc ) pplying
Jurs ) neney PCIE Gen3 jitter mask™ 30 s
, commercial temp range ’ P
only
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HCSL AC Switching Characteristics!™: "2 "3 (Over Operating Conditions) Continued..

Symbol Parameter Conditions Min. | Typ. Max. | Unit
PLL Loop Bandwidth PLL_BW_SEL=1 1.3 3 MHz
PLLipw
PLL_BW_SEL=0 0.25 1 MHz
ToEN OE enable time 100 ns
ToEF OE disable time 100 ns
Input level is less than 150mV
Ich i
Tsap Squelch detect time (single-ended) 50 ns
Notes:
1. Test configuration is Rs=330), Rp=49.9Q), and 2pF
2. Measurement is taken from Single Ended waveform.
3. Measurement is taken from Differential waveform.
HCSL Output Buffer Characteristics
VDD
(3.3V + 5%)
Slope ~ 1/Rs
Q) Ro /
lout R
| AN
Ros \\
i \
l lout \
ov 0.85V
VouT = 0.85V max
Simplified diagram of current-mode output buffer
HCSL Output Buffer Characteristics
Symbol Minimum Maximum
Ro 30000 N/A
Ros unspecified unspecified
Vour N/A 850mV
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PI6CEQ20200
PCle® Gen2 / Gen3 Buffer with Equalization

Configuration Test Load Board Termination for HCSL Output

Rs
33Q 5%
PI6CEQ20200 Rs
330 5%
4750 Rp
1% 49.90 1%

o Clock

—Q )
—Q ) T
2pF T
5%
Rp
49.90 1%

l

2pF
5%

o Clock#

Serial Data Interface

PI6CEQ20200 is a slave only SMBus device that supports indexed block read and indexed block write protocol using a single 7-bit
address and read/write bit as shown below.

Address Assignment

A6 A5 A4 A3 A2 Al A0 R/W
1 1 0 1 0 1 0 0/1
Data Protocol
(Write)
1bit |8bits |1 8bits |1 8 bits 1 8bits |1 8bits |1 1 bit
Slave . Data
Start bit | Addr: | Ack Register Ack Byte Ack Data Ack Byte Ack Stop bit
offset Count=N Byte 0
D4 N-1
(Read)
8 8 8 8 1
1bit | bits |1 8bits |1 1 bits |1 8 bits 1 bits |1 bits |1 bit
Slave . Slave Data Data
lsj‘rt Addr: | Ack R;gliter Ack Rtepfat Addr: | Ack (B‘,Ytent—N Ack |Byte | Ack Byte I:CI)(T f;?p
1 D4 QIR star D5 ount= 0 N-1 C
Note:
1.Register offset for indicating the starting register for indexed block write and indexed block read. Byte Count in write mode cannot be 0.
Wwww.pericom.com P-0.1 05/01/11
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'EP ERICOM PCle® Gen2 / Gen3 Buffer with Equalization
Data Byte 0: Control Register

Bit Name Control function Type 0 1 PWD
7 SMB_EN SMBus enable RW Sclt)drglrl(s)lizgils)t};rs Controlled by device pins | 1

6 RESERVED RwW X

5 RESERVED RW X

4 RESERVED RW X

3 RESERVED RwW X

2 RESERVED RW X

1 PLL_BW_SEL Select PLL Bandwidth RW Low BW High BW 1

0 PLL Bypass Select PLL bypass mode | RW PLL bypass PLL enabled 1
Data Byte 1: Control Register

Bit Name Control function Type 0 1 PWD

7 RESERVED RwW X

6 RESERVED RwW X

5 RESERVED RwW X

4 RESERVED RW X

3 RESERVED RW X

2 RESERVED RwW X

1 RESERVED RwW X

0 RESERVED RW X
Data Byte 2: Control Register

Bit Name Control function Type 0 1 PWD

7 RESERVED RW X

6 RESERVED RW X

5 RESERVED RwW X

4 RESERVED RW X

3 RESERVED RW X

2 RESERVED RW X

1 RESERVED RW X

0 RESERVED RwW X
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PI16CEQ20200

m PERICOM PCle® Gen2 / Gen3 Buffer with Equalization
Data Byte 3: Control Register

Bit Name Control function Type 0 1 PWD
7 RevID3 Revision ID R 0

6 RevID2 R 0

5 RevID1 R 0

4 RevIDO R 0

3 VENID3 Vendor ID R 0

2 VENID2 R 0

1 VENIDI1 R 0

0 VENIDO R 0
Data Byte 4: Control Register

Bit Name Control function Type 0 1 PWD
7 Devicde ID R 0

6 R 0

5 R 0

4 R 0

3 R 0

2 R 1

1 R 1

0 R 0
Data Byte 5: Control Register

Bit Name Control function Type 0 1 PWD
7 B57 Write to this register RW 0

6 B56 will control how many | gy 0

bytes will be read back,

> B35 default is 06=6 bytes. RW 0

4 B54 RW 0

3 B53 RW 0

2 B52 RwW 1

1 B51 RW 1

0 B50 RW 0
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Packaging Mechanical: 20-Pin TSSOP (L)

HRAAARAAAA

T
SRR e
o 20

M ax  SEATING

4»‘ ‘¢ +‘ ‘¢ -002 ['0.05

.0256 o007  006[0.15
BSC 012
0es] [0

0.30

Note:

1. Package Outline Exclusive of Mold Flash and Metal Burr
2. Controlling dimentions in millimeters

3. Ref: JEDEC MO-153F/AC

DOCUMENT CONTROL NO.
PD - 1311

REVISION: E
DATE: 03/09/05

.004 | 0.09

Y — ]

1) PERICOM'

Pericom Semiconductor Corporation
3545 N. 1st Street, San Jose, CA 95134
1-800-435-2336 * www.pericom.com

DESCRIPTION: 20-Pin, 173-Mil Wide, TSSOP

PACKAGE CODE: L

Pericom Semiconductor Corporation ® 1-800-435-2336
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) PERICOM'

Packaging Mechanical: 20-Pin QSOP (Q)

DOCUMENT CONTROL NO.
n PD - 1202
20 MAX.
naopnnnnnnn REVISION: H
20 DATE: 10/22/07
MIN.
150 [3.81 e
:1? 399 + /
¢ = Eua,gef?ne, - -
(o]
0°-6
qutotouuut L e
1 . wax. | |.[041] |
337856 Detail A o
344|874 “ioy
REF
—>»| |« .015x45°
.058 REF [0.38] —— .
> | 053 [135 )
‘ 069 | 1.75 (7 | oo AN
L 007 [0.178

SEATING \ /‘VF 010 [0.254
_— [ PLANE ﬁ
004 [0.101

0.254 .228
244

5.79
6.19

DENOTES DIMENSIONS
XXX| IN MILLIMETERS (D PE?I‘ '0M®
Pericom Semiconductor Corporation

3545 N. 1st Street, San Jose, CA 95134
1-800-435-2335 « www.pericom.com

Note:

1) Controlling dimensions in inches.
2) Ref: JEDEC MO-137B/AD DESCRIPTION: 20-Pin, 150-Mil Wide, QSOP
3) Dimensions do not include mold flash, protrusions or gate burrs

PACKAGE CODE: Q

Ordering Information

Ordering Code Package Code Package Type Operating Temperature
PI6CEQ20200LE L Pb-free & Green, 20-pin 173-mil TSSOP | 0°C to 70°C
PI6CEQ20200LIE L Pb-free & Green, 20-pin 173-mil TSSOP | -40°C to 85°C
PI6CEQ20200QE Q Pb-free & Green, 20-pin 150-mil QSOP | 0°C to 70°C
PI6CEQ20200QIE Q Pb-free & Green, 20-pin 150-mil QSOP | -40°C to 85°C
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