A product Line of
LJINS. ®

. Diodes Incorporated
N € O R P O R A TE D

() PERICOM

PI6CFGL601B

6-Output Low Power PCIE Gen 1-2-3 Clock Generator

Features Description
25MHz crystal or reference clock input The PI6CFGL601B is a 6-output low-power 100MHz clock syth-

100MHz low power HCSL or LVDS compatible outputs esizer for PCle Gen 1-2-3. It runs from a 25MHz XTAL, provides
. spread spectrum capability, and has an SMBus for software con-
PCle 3.0, 2.0 and 1.0 compliant

trol of the device.
Selectable spread spectrum of -0.5% and no spread
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Pin Description

Pin# | Pin Name Type Description

1 NC N/A No Connection.

2 VDD Power Power supply, nominal 3.3V

3 NC N/A No Connection.

4 GND Power Ground pin.

5 GND Power Ground pin.

6 CLK_0 Output 0.7V differential true clock output, LOW when output is disabled.

7 CLK_0# Output 0.7V differential Complementary clock output, LOW when output is disabled.

8 VDDOL.8 Power Power supply for outputs, nominally 1.8V, range 1.05 to 3.3V

9 CLK_1 Output 0.7V differential true clock output, LOW when output is disabled.

10 CLK_1# Output 0.7V differential Complementary clock output, LOW when output is disabled.

11 CLK_2 Output 0.7V differential true clock output, LOW when output is disabled.

12 CLK_2# Output 0.7V differential Complementary clock output, LOW when output is disabled.

13 GND Power Ground pin.

14 VDDOL.8 Power Power supply for outputs, nominally 1.8V, range 1.05 to 3.3V

15 CLK_3# Output 0.7V differential Complementary clock output, LOW when output is disabled.

16 CLK_3 Output 0.7V differential true clock output, LOW when output is disabled.

17 CLK_4# Output 0.7V differential Complementary clock output, LOW when output is disabled.

18 CLK_4 Output 0.7V differential true clock output, LOW when output is disabled.

19 VDDOL.8 Power Power supply for outputs, nominally 1.8V, range 1.05 to 3.3V

20 CLK_5# Output 0.7V differential Complementary clock output, LOW when output is disabled.

21 CLK_5 Output 0.7V differential true clock output, LOW when output is disabled.

22 GND Power Ground pin.

23 SCLK Input Clock pin of SMBUS circuitry, 5V tolerant

24 SDATA Input/output | Data pin of SMBUS circuitry, 5V tolerant

25 XTAL_OUT | Output Crystal output, Nominally 25.00MHz.

26 XTAL_IN Input Crystal input or reference input clock, Nominally 25.00MHz.

27 GND Power Ground pin.

28 NC N/A No Connection.

29 VDD Power Power supply, nominal 3.3V

30 NC N/A No Connection.

31 GND Power Ground pin.

32 VDD Power Power supply, nominal 3.3V
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Serial Data Interface (SMBus)

This part is a slave only device that supports blocks read and block write protocol using a single 7-bit address and read/write bit as
shown below.

Read and write block transfers can be stopped after any complete byte transfer by issuing STOP.

Address Assignment

A6 A5 A4 A3 A2 Al A0 W/R

1 1 0 1 0 0 1 0/1

Data Protocol

(Write)
1 bit 8 bits 1 8 bits 1 8 bits 1 8 bits 1 8 bits | 1 1 bit
D
Start bit | Slave Addr: D2 | Ack | Register offset | Ack | Byte Count=N | Ack | Data Byte 0| Ack | ... Bytea;fl- 1 Ack | Stop bit
(Read)
1
1bit | 8bits | 1 | 8bits | 1 1 8bits | 1 8 bits 1 | 8bits | 1 8 bits 1 bit
Slave Register Repeat |  Slave Byte Data Data NOT | Stop
i Ack Ack Ack Ack Ack | ... B
Start bit Addr: D2 | | offset | start | Addr:D3 || Count=N | € Byte 0 ¢ I\?— tle Ack | bit
Note:
L.Register offset for indicating the starting register for indexed block write and indexed block read. Byte Count in write mode cannot be 0.
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SMBus Table: Device Control Register, READ/WRITE ADDRESS (D2/D3)

BYTE 0

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 Reserved 0

5 Spread Enable ‘R/W ‘Off -0.50% 1

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
SMBus Table: Output Enable Register

BYTE 1

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 CLK_0OE ‘Output Enable ‘R/ W ‘Disable ‘Enable 1

5 Reserved 0

4 Reserved 0

3 CLK_1 OE ‘Output Enable ‘R/W ‘Disable ‘Enable 1

2 Reserved 0

1 Reserved 0

0 Reserved 0
SMBus Table: Reserved Register

BYTE 2

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 Reserved 0

5 Reserved 0

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
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SMBus Table: Output Enable Register

BYTE 3

Bit |Pin# Name Control Function Type |0 1 Default
7 CLK_5OE Output Enable R/W  |Disable Enable 1

6 CLK_4 OE Output Enable R/W  |Disable Enable 1

5 Reserved 0

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
SMBus Table: Reserved Register

BYTE 4

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 Reserved 0

5 Reserved 0

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
SMBus Table: Output amplitude adjustment

BYTES5

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0
6 Reserved 0

5 Reserved 0
4 Reserved 0
3 Reserved 0
2 Reserved 0

1 R/W |00=700mV 0

ii/l{(P_O/l/Z/3/4/5 Amplitude adjustment ?(I)Ziggzz

0 R/W  11=1000mV 1
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SMBus Table: Reserved Register

BYTE6

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 Reserved 0

5 Reserved 0

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
SMBus Table: Vendor & Revision ID Register

BYTE7

Bit |Pin# Name Control Function Type |0 1 Default
7 RID3 R 0

6 RID2 R 0

REVISION ID

5 RID1 R 0

4 RIDO R 0

3 VID3 R 0

2 VID2 R 0

VENDOR ID

1 VID1 R 0

0 VIDO R 0
SMBus Table: Reserved Register

BYTE 8

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 Reserved 0

5 Reserved 0

4 Reserved 0

3 Reserved 1

2 Reserved 1

1 Reserved 1

0 Reserved 1
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SMBus Table: Output Enable Register

BYTE9

Bit |Pin# Name Control Function Type |0 1 Default
7 Reserved 0

6 CLK_3 OE Output Enable R/W  |Disable Enable 1

5 CLK_2 OE Output Enable R/W  |Disable Enable 1

4 Reserved 0

3 Reserved 0

2 Reserved 0

1 Reserved 0

0 Reserved 0
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Maximum Ratings

(Above which useful life may be impaired

A product Line of
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. For user guidelines, not tested.)

.......................................... 4.6V
................ -0.5V to Vop +0.5V
....................... -40°C to +85°C

Supply Voltage to Ground Potential............
All Inputs and Output.......cccveeeevcrrevercrnenen
Ambient Operating Temperature................
Storage Temperature..........ccocececvcicuiuininninene
Juction Temperature ...........cccoeceeiieiniunnnene
Soldering Temperature...........ccccoeuereuriuneunnee

ESD Protection (INput) ......coccereeveeerercrevnencnne

Electrical Characteristics-Current Consumption

() PERICOM

PI6CFGL601B

Note: Stresses greater than thoselistedunder 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 operational sections of this
specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect reliability.

T, = -40~85°C; Supply Voltage VDD = 3.3 V +/-10%; VDDO = 1.8V +/-10%, See Test Loads for loading conditions

Symbol | Parameters Condition Min. Typ. Max. Units
Lnss Operating Supply Current! VDD, All outputs active @100MHz 50 65 mA
Notes:
1. Guaranteed by design and characterization, not 100% tested in production.
Electrical Characteristics-Input/Supply/Common Output Parameters
T, = -40~85°C; Supply Voltage VDD = 3.3V +/-10%; VDDO = 1.8V +/-10%
Symbol | Parameters Condition Min. Typ. Max. Units
Voo Supply Voltage! Supply voltage for core, analog 3.0 3.3 3.6 \%
DO Supply Voltage! Supply voltage outputs 1.65 1.8 2.0 \%
Vi Input High Voltage! Single-ended inputs, except SMBus 0.65V vV, ,+0.3 Vv
v, Input Low Voltage' Single-ended inputs, except SMBus -0.3 035V, \%
ingle- , MBus. I
Vou Output High Voltage' in_lzgnf Ae nded outputs, except SMBus. I, V,,-0.45 \Y%
Single-ended outputs, except SMBus. I
1 OL
Voo Outputt Low Voltage _ omA 0.45 \%
Single-ended inputs, V. = GND, V| = 5 5 uA
N VDD (exclude XTAL_IN pin)
Single-ended inputs
Input Current! V. = 0 V; Inputs with internal pull-up
L resistors -200 200 uA
V. = VDD; Inputs with internal pull-
down resistors
Ambient Operating
Tind Industrial range -40 85 °C
Temperature!
N Input Frequency' XTAL_IN 25.000 MHz
sin Pin Inductance' 7 nH
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Electrical Characteristics-Input/Supply/Common Output Parameters Cont.
Symbol | Parameters Condition Min. Typ. Max. Units
Cy Logic Inputs 1.5 5 pF
CaxraL Capacitance' Crystal inputs 6 pF
Cour Output pin capacitance 6 pF
T, Clk Stabilization'? Fror.n’VDl? Power-Up and after input clock L8 ms
stabilization to 1st clock
SS Modulation Fre- Allowable Frequency (Triangular Modula- 30 31,500 33 KHz
MODIN quency' tion)
t, Tfall*? Fall time of control inputs 5 ns
ty Trise!? Rise time of control inputs 5 ns
SMBus Input Low
Vs Voltage' 08 v
SMBus Input High
VIHSMB Voltagel 21 VDDSMB V
SMBus Output Low
VOLSMB Voltagel @ IPULLUP 04 V
Looiiop SMBus Sink Current' | @ V| 4 mA
V psus Nominal Bus Voltage' | 3V to 5V +/- 10% 2.7 5.5 \%
tons SCLK/SDATARise 1 (M ax VIL - 0.15) to (Min VIH + 0.15) 1000 ns
Time
LK/SDATA Fall
[ S(,: I/S a (Min VIH + 0.15) to (Max VIL - 0.15) 300 ns
Time
. Delay from assertion of first output enable
MB
£\ axsms ls3re llllesn?pleratmg register to first clock Maximum SMBus 100 kHz
quency operating frequency
Notes:

1. Guaranteed by design and characterization, not 100% tested in production.
2. Control input must be monotonic from 20% to 80% of input swing.
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Electrical Characteristics—-CLK 0.7V Low Power Differential Outputs

T, = -40~85°C; Supply Voltage VDD = 3.3V +/-10%; VDDO = 1.8V +/-10%, See Test Loads for loading conditions

Symbol Parameters Condition Min. Typ. Max. Units
Trf Slew rate!? Scope averaging on 1 4 V/ns
ATrf Slew rate matching">* Slew rate matching, Scope averaging on 20 %
VHigh Voltage High' Statistical measurement on single-ended 660 850

) signal using oscilloscope math function. mV

VLow Voltage Low’ (Scope averaging on) -150 150
Vmax Max Voltage' Measurement on single ended signal us- 1150 v
Vmin Min Voltage' ing absolute value. (Scope averaging off) 2300
Vswing Vswing"? Scope averaging off 300 mV
Vcross_abs | Crossing Voltage (abs)”® | Scope averaging off 300 550 mV
A-Vcross Crossing Voltage (var)*® | Scope averaging oft 140 mV
toe Duty Cycle' Measured differentially, PLL Mode 45 55 %
tskew Skew, Output to Output' | VT =50% 50 ps

eve-ce Jitter, Cycle to cycle"? PLL mode 50 ps

Notes:

1. Guaranteed by design and characterization, not 100% tested in production. CL = 2pF with RS = 33Q for Zo = 50Q (100 differential trace impedance).
2. Measured from differential waveform.

3. Slew rate is measured through the Vswing voltage range centered around differential OV. This results in a +/-150mV window around differential OV.

4. Matching applies to rising edge rate of Clock / falling edge rate of Clock#. It is measured in a +/-75mV window centered on the average cross point where
Clock rising meets Clock# falling. The median cross point is used to calculate the voltage thresholds the oscilloscope uses for the edge rate calculations.

5. Vcross is defined as voltage where Clock = Clock# measured on a component test board and only applies to the differential rising edge (i.e. Clock rising and
Clock# falling).

6. The total variation of all Vcross measurements in any particular system. Note that this is a subset of V_cross_min/max (V_cross absolute) allowed. The intent is
to limit Vcross induced modulation by setting V_cross_delta to be smaller than V_cross abs.

Electrical Characteristics-Phase Jitter Parameters
T, = -40~85°C; Supply Voltage VDD = 3.3 V +/-10%; VDDO = 1.8V +/-10%, See Test Loads for Loading Conditions

INDUSTRY
Symbol Parameters Condition Min. | Typ. LIMIT Units
Phase Jitter, PCI ps
b hpCleGH Expreslsl s PCIe Gen 1 27 86 (-0)
o p-p
PCle Gen 2 Low Band 05 3 ps
Phase Jitter, PCI 10kHz < f < 1.5MHz ) (rms)
b hpcre2 1.2,5 .
® Express"?> PCle Gen 2 High Band - 3 ps
. 1
1.5MHz < f < Nyquist (50MHz) (rms)
. Phase Jitter, PCI PCle Gen 3 0.5 | ps
JphPCleG3 Express"* (PLL BW of 2-4MHz, CDR = 10MHz) ' (rms)
Notes:
1. Guaranteed by design and characterization, not 100% tested in production.
2. See http://www.pcisig.com for complete specs.
3. Sample size of at least 100k cycles. This figures extrapolates to 108ps pk-pk @ 1M cycles for a BER of 1-12.
4. Calculated from Intel-supplied Clock Jitter Tool.
5. Applies to all different outputs.
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Test Loads

Low-Power HCSL Differential Output Test Load

5 inches

i
' WAAA
e ()70 )
f
| Rs = 33Q I 2pF I 2pF
Driving LVDS
_DLiVin_g LL/DE —— R7a R7b
r % j% - I
| H
| }
|
|
|

%

Device

1
1
1 Rs
1
T
1

' |
(\ Zo ] H |
I I I
Rs Ce | |
_______ - Rea % R8b LVDS Clock
Device input
Driving LVDS inputs with the PI6CFGL601B
Value
Component Receiver has termination Receiver does not have termination
R7a, R7b 10K Q 140 Q
R8a, R8b 5.6K Q 75 Q
Cc 0.1 uF 0.1 uF
Vem 1.2V 1.2V

Application Notes

Crystal circuit connection

The following diagram shows crystal circuit connection with a parallel crystal. For the CL=18pF crystal, it is suggested to use Cl=
27pF, C2=27pF. Cl and C2 can be adjusted to fine tune to the target ppm of crystal oscillator according to different board layouts.

Crystal Oscillator Circuit

XTAL_IN

SaRonix-eCera —
FL2500047 Crystal (C_= 18pF)

XTAL_OUT
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X1 X2 CL= crystal spec. loading cap.
. e Cj = chip inoutput cap. (3~5pF)
1o 9L
Cb = PCB trace/via cap. (2~4pF)
1}
Cb J__ Rf Pseudo Rﬂ, C1,2=load cap. components
sine .
T __]_ cb Rd = drive level res. (100Q)
| I] — | T

Final choose/trim C1=C2=2 *CL - (Cb +Cj) for the target +/-ppm
Example: C1=C2=2*(18pF) - (4pF+5pF)=27pF

Recommended Crystal Specification

Pericom recommends:

a) FL2500047, SMD 3.2x2.5(4P), 25M, CL=18pF, +/-20ppm, http://www.pericom.com/pdf/datasheets/se/FL.pdf
b) FY2500081, SMD 5x3.2(4P), 25M, CL=18pF, +/-30ppm, http://www.pericom.com/pdf/datasheets/se/FY_F9.pdf

Part Marking
ZH package

PI6CFGL
601BZHIE
*YYWWXX

O

*: Die Rev

YY: Year

WW: Workweek

1st X: Assembly Code
2nd X: Fab Code
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1. ALL DIMmSIDNS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
3. REFER JEDEC M0-220.

4. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY.

5. THERMAL PAD SOLDERING AREA (MESH STENCIL DESIGN IS RECOMMENDED)

_ITO‘ZO REF.

0.75+0.05

3.50 REF.
0.50 BSC. 0.25+0.05

0.40+0.1 01

I~ 1~
URVAVRURVAV
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3.15 Min.

3.55 Max.
3.15 Min
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0. 30(32x5

P
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1

1000000

3.25

JUO0000——

RECOMMENDED LAND PATTERN (TOP VIEW)

3.50 4.85

Nﬁs

I mcoRPORATED

ENABLING SERIAL CO

DATE: 12/06/16

DESCRIPTION: 32-Contact, Thin Quad Flat No-Lead (TQFN)

PACKAGE CODE: ZH (ZH32)

DOCUMENT CONTROL #: PD-2070

REVISION: C

17-0570

For latest package info.

please check: http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/

Ordering Information

Ordering Code Package Code | Package Description
PI6CFGL601BZHIEX ZH 32-contact, Thin Quad Flat No-Lead (TQFN)
Notes:

1. EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. All applicable RoHS exemptions applied.
2. See http://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, “Green” and Lead-free.
Thermal characteristics can be found on the company web site at www.diodes.com/design/support/packaging/

3. E = Pb-free and Green
4. X suffix = Tape/Reel
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER
THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes without further no-
tice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the application or use of this document or
any product described herein; neither does Diodes Incorporated convey any license under its patent or trademark rights, nor the rights of others. Any Customer
or user of this document or products described herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated and all
the companies whose products are represented on Diodes Incorporated website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and hold Diodes
Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim of personal
injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings noted herein
may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the final and determi-
native format released by Diodes Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express written approval
of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably
expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and acknowledge
and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of Diodes Incorporated
products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related information or support that may be provided by
Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its representatives against any damages arising out of the use of Diodes
Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2016, Diodes Incorporated

www.diodes.com
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