STLICON LABS

SL28SRCO01

Features

» Low power PCI Express Gen 2 & Gen 3clock generator

¢ Onel00-MHz differential SRC clocks

* Low power push-pull output buffers (no 500hm to

ground needed)

* Integrated 33ohm series termination resistors

* Low jitter (<50pS)

PCIl Express Gen 2 & Gen 3 Clock Generator

« SSON input for enabling spread spectrum clock

« Triangular Spread Spectrum profile for maximum
electromagnetic interference (EMI) reduction

« 3.3V power supply

¢ 16-pin TSSOP package

 Input frequency of 14.318MHz
« Industrial Temperature -40°C to 85°C

Block Diagram Pin Configuration

XIN| 1 16 | XOUT

14318MH;  — Crystal { \ VDD| 2 15 |VSS
crystal orclock Oscillator/ VDD 3 14 SSON
clock buffer — SRC1 VSS| 4 13 (VDD

PLL |E—' SRC1# VDD| 5 12 |VSS

VSS| 6 11 |VDD

s SRC| 7 10 [VDD

SSON oy SRC#| 8 9 |vss

S
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SILICON LABS

SL28SRCO01

Pin Definitions

Pin No. Name Type Description

1 XIN I 14.318 MHz Crystal input.

2 VDD PWR |3.3V power supply

3 VDD PWR |3.3V power supply

4 VSS GND |Ground

5 VDD PWR |3.3V power supply

6 VSS GND |Ground

7 SRC1 O, DIF |100 MHz Differential serial reference clocks.

8 SRC1# O, DIF |100 MHz Differential serial reference clocks.

9 VSS GND |Ground

10 |vDD PWR |3.3V power supply

11 |vDD PWR |3.3V power supply

12 |VSS GND |Ground

13 |vDD PWR |3.3V power supply

14 |SSON | 3.3V LVTTL input for enabling spread spectrum clock
0 = Disable, 1 = Enable (-0.5% SS)
Extrenal 10K ohm pull-up or pull-down resistor required

15 |VSS GND |Ground

16 | XOUT (0] 14.318 MHz Crystal output.

Table 1. Crystal Recommendations

Frequency Drive |ShuntCap | Motional | Tolerance Stability Aging
(Fund) Cut | Loading |Load Cap | (max.) (max.) (max.) (max.) (max.) (max.)
14.31818 MHz AT Parallel 20 pF 0.1 mW 5pF 0.016 pF 35 ppm 30 ppm 5 ppm
The SL28SRCO01 requires a Parallel Resonance Crystal.
Substituting a series resonance crystal causes the
SL28SRCO01 to operate at the wrong frequency and violates
the ppm specification. For most applications there is a 4 3
300-ppm frequency shift between series and parallel crystals
due to incorrect loading. — —
Crystal Loading
—

Crystal loading plays a critical role in achieving low ppm perfor-
mance. To realize low ppm performance, use the total capac-
itance the crystal sees to calculate the appropriate capacitive
loading (CL).

Figure 1 shows a typical crystal configuration using the two
trim capacitors. It is important that the trim capacitors are in
series with the crystal. It is not true that load capacitors are in
parallel with the crystal and are approximately equal to the
load capacitance of the crystal.

Figure 1. Crystal Capacitive Clarification

Calculating Load Capacitors

In addition to the standard external trim capacitors, consider
the trace capacitance and pin capacitance to calculate the
crystal loading correctly. Again, the capacitance on each side
is in series with the crystal. The total capacitance on both side
is twice the specified crystal load capacitance (CL). Trim
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SILICON LABS

SL28SRCO01

capacitors are calculated to provide equal capacitive loading

on both sides.

Clock Chip
cit Ci2
4 > hd < Pin
Va Va 3 to 6pF
—® X1 X2 # /]
Cs1 ?7— —%7— Cs2
Trace
2.8pF
9 XTAL nd
Ce1 Ce2 Trim
33pF

Figure 2. Crystal Loading Example

Absolute Maximum Conditions

Use the following formulas to calculate the trim capacitor
values for Ce1 and Ce2 .

Load Capacitance (each side)
Ce=2*CL- (Cs + Ci)

Total Capacitance (as seen by the crystal)

ClLe = (C . . 1 . -
el +Csl+Cil Ce2 + Cs2 + Ci2

CL e Crystal load capacitance
CLe . Actual loading seen by crystal

using standard value trim capacitors
G External trim capacitors
CS i Stray capacitance (terraced)
Gl e Internal capacitance

(lead frame, bond wires, etc.)

Parameter Description Condition Min. Max. | Unit
Vb Core Supply Voltage - 4.6 \%
VN Input Voltage Relative to Vgg -0.5 4.6 Vpe
Ts Temperature, Storage Non-functional -65 150 °C
TA (commercial) Temperature, Operating Functional 0 85 °C

Ambient, Commercial
TA (industrial) Temperature, Operating Functional -40 85 °C
Ambient, Industrial
T, Temperature, Junction Functional - 150 °C
B Dissipation, Junction to Case |JEDEC (JESD 51) - 20 °C/
w
Dn Dissipation, Junction to Ambient| JEDEC (JESD 51) - 60 °C/
w
ESDpgm ESD Protection (Human Body |JEDEC (JESD 22 - A114) 2000 - \Y
Model)
UL-94 Flammability Rating UL (Class) V-0
DC Electrical Specifications

Parameter Description Condition Min. Max. | Unit
VDD 3.3V Operating Voltage 3.315% 3.135 3.465 \%
ViH 3.3V Input High Voltage 20 Vpp+0.3| V
Vi 3.3V Input Low Voltage Vgs—0.3| 0.8 \
H Input High Leakage Current \E/xcept internal pull-down resistors, 0 < V|y < - 5 A

DD
I Input Low Leakage Current Except internal pull-up resistors, 0 < V|y < Vpp -5 - pA
Vou 3.3V Output High Voltage loq =—-1mA 24 - V
VoL 3.3V Output Low Voltage o =1mA - 0.4 \
loz High-impedance Output -10 10 pA
Current
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SILICON LABS
DC Electrical Specifications

Parameter Description Condition Min. Max. | Unit
Cin Input Pin Capacitance 1.5 5 pF
Cout Output Pin Capacitance 6 pF
Lin Pin Inductance - 7 nH
VxIH Xin High Voltage 0.7Vpp Vpp \
VL Xin Low Voltage 0 03Vpp | V
Ipbp3.3v Dynamic Supply Current - 40 mA
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SILITON LABS
AC Electrical Specifications
Parameter ‘ Description Condition Min. Max. Unit
Crystal
Toc XIN Duty Cycle The device operates reliably with input 47.5 52.5 %
duty cycles up to 30/70 but the REF clock
duty cycle will not be within specification
TpERIOD XIN Period When XIN is driven from an external 69.841 71.0 ns
clock source
TrITE XIN Rise and Fall Times Measured between 0.3Vpp and 0.7Vpp - 10.0 ns
Teey XIN Cycle to Cycle Jitter As an average over 1-us duration - 500 ps
Lacc Long-term Accuracy Measured at VDD/2 differential - 250 ppm
Clock Input
Toc CLKIN Duty Cycle Measured at VDD/2 47 53 %
Tr/TE CLKIN Rise and Fall Times Measured between 0.2Vpp and 0.8Vpp 0.5 4.0 V/ins
Teey CLKIN Cycle to Cycle Jitter Measured at VDD/2 - 250 ps
Tiry CLKIN Long Term Jitter Measured at VDD/2 - 350 ps
Vi Input Low Voltage XIN / CLKIN pin - 0.8 \Y,
ViH Input High Voltage XIN / CLKIN pin 2 VDD+0.3 | V
I Input LowCurrent XIN / CLKIN pin, 0 < VIN <0.8 - 20 uA
IH Input HighCurrent XIN / CLKIN pin, VIN = VDD - 35 uA
SRC
Toc SRC Duty Cycle Measured at OV differential 45 55 %
TpERIOD 100 MHz SRC Period Measured at OV differential at 0.1s 9.99900 10.0010 | ns
TrERIODSS 100 MHz SRC Period, SSC Measured at 0V differential at 0.1s 10.02406 | 10.02607 | ns
TeerioDAbs | 100 MHz SRC Absolute Period Measured at 0V differential at 1 clock 9.87400 10.1260 | ns
TperIODSSALs | 100 MHZ SRC Absolute Period, SSC  [Measured at 0V differential at 1 clock 9.87406 10.1762 | ns
Teey SRC Cycle to Cycle Jitter Measured at OV differential - 50 ps
RMSgen+ Output PCle* Gen1 REFCLK phase  |BER = 1E-12 (including PLL BW 8 - 16
jitter MHz, ¢ = 0.54, Td=10 ns,
Ftrk=1.5 MHz) 0 108 ps
RMSgen2 Output PCle* Gen2 REFCLK phase Includes PLL BW 8 - 16 MHz, Jitter
jitter Peaking = 3dB, ¢ = 0.54, Td=10 ns),
Low Band, F < 1.5MHz 0 30 | ps
RMSgenz Output PCle* Gen2 REFCLK phase  |Includes PLL BW 8 - 16 MHz, Jitter
jitter Peaking = 3dB, ¢ = 0.54, Td=10 ns),
Low Band, F < 1.5MHz 0 31 s
RMSgens  |Output phase jitter impact — PCle* Includes PLL BW 2 - 4 MHz,
Gen3 CDR = 10MHz)
0 1.0 ps
Lace SRC Long Term Accuracy Measured at OV differential - 100 ppm
Tr/TE SRC Rising/Falling Slew Rate Measured differentially from £150 mV 2.5 8 V/ns
TRFM Rise/Fall Matching Measured single-endedly from +75 mV - 20 %
VHiGH Voltage High 1.15 \
Viow Voltage Low -0.3 - V
Vox Crossing Point Voltage at 0.7V Swing 300 550 mV
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SILICON LABS

SL28SRCO01

AC Electrical Specifications

Parameter Description Condition Min. Max. Unit
Tiphasepll Phase Jitter RMS value 3.1 pS
(PLL BW 8-16MHz, 5-16MHz )
ENABLE/DISABLE and SET-UP
TsTABLE Clock Stabilization from Power-up - 1.8 ms
Tss Stopclock Set-up Time 10.0 - ns
Test and Measurement Set-up
For SRC Signals
This diagram shows the test load configuration for the differential SRC outputs
Measurement Point
oUT+ = f“’
50 Ohm 20F
L=7" i
Measurement Point
ouT- SLD oh lf/
" izpF
Figure 3. 0.7V Differential Load Configuration
i Clack Perod (Differential) T.
l— Positive Duty Cycle (Diferential) — | #— Megative Duty Cyde (Differertial) — —e
0.0 e
Clok-Clok#
Fke Fal
Ek]
pe hEile
WIH = +150mW WiH = +150m\
0 o 0 o
WL = -150my WL = -150my

CIDd:-CIcu:k#J

Figure 4. Differential Measurement for Differential Output Signals (for AC Parameters Measurement)
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— e = 115V YWogae = 118 ———

CLK#

erossmax =550m"

“Werossmax = 550mY
Woros sy, = 300mY >< Yoros s, = 300

CLK
_— Vrnm =030 Vr,nn =030
CLK=
Woross delts = 14Dmv% ><fcross delta = 140m*
CLK
CLK# CLKz
. Vorss median +75mY
Veross median "
Voross median
Yoross median -7amy
CLK

CLK

Figure 5. Single-ended Measurement for Differential Output Signals (for AC Parameters Measurement)
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SILICON LABS

Ordering Information

SL28SRCO01

Part Number

Package Type Product Flow
Lead-free
SL28SRC01BZI 16-pin TSSOP Industrial, -40° to 85°C
SL28SRCO1BZIT

16-pin TSSOP-Tape and Reel

Industrial, -40° to 85°C

SL 28 SRCO1B ZIT

N

This device is Pb free and RoHS compliant

Packaging Designator for Tape and Reel

Temperature Designator

Package Designator
Z:TSSOP

Revision Number
A = 15t Silicon

Generic Part Number
Designated Family Number

Company Initials
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SL28SRCO01

Package Diagrams

e LU T

TING PLARE —lal— o] T
e

16-pin TSSOP

SEE DETAIL “A*

GAUGE, PLANE

|
.25

NOTES:

1. ALL DIMENSIOMS ARE IN MILLIMETERS,

2, DIMENSION *D* DOES WOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHallL WOT EXCEED
015 PER SIDE.

DIMENSION “E1* DOES NOT INCLUDE INTERLEAD FLASH
Or PROTRUSION. INTERLEAD FLASH DR PROTRUSION
SHALL NOT EXCEED 0.25 PER SIDE

. *N° IS THE NUMBER OF TERMINAL POSITIONS.

. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

. REFERENCE DRAWING JEDEC MO-153, VARIATION AR,

W

oo b

DIMENSION IN MM |DIMENSION IN INCH

SYMBOL MIN, | MOM [ MAX. | MIN | NOM. | MAX,
A 120 047
Al 0.05 015 | .002 006
A2 [ 0.80 | 0.90 | L05 | .031 | 035 | .04l
b 19 30 | 007 012
bl . 022 .23 | 007 | 009 010
c X 20 | .004 .008_|
cl X 16 | 004 .006_|
D 4,90 | 5.0 10
e 0.65 BSC.

E .40 BSC.
El 4,30 | 4.40 | 450

L 0.50 | 0.60 | 0.75

L1 100 REF.
3 0.09

R1 0.05

b=/} 1] g8
e 2 REF,
03 2 REF.
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Document History Page

Document Title: SL28SRCO01 PCI Express Gen 2 & Gen 3 Clock Generator

Orig. of
REV. | ECR# |Issue Date| Change Description of Change
1.0 09/13/09 JMA New datasheet
1.1 11/06/09 JMA Updated Figure 4

AA 1454 | 04/25/10 JMA 1. Updated pin 6 definition on page 2

2. Updated revision to be ISO compliant
3. Updated package information

4. Added commercial temperature grade
5. Added clock in features
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The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice. Sil-
icon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from the
use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features or
parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, repre-
sentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized appli-
cation, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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