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Features

= 16 Differential LVPECL outputs

= 2 Selectable reference inputs support either single-ended

or differential

= Up to 2GHz output frequency

= Ultra low additive phase jitter: < 0.01 ps (typ) (differential

156.25MHz, 12KHz to 20MHz integration range)
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Block Diagram

Low skew between outputs

Low delay from input to output

2.5V / 3.3V power supply
Industrial temperature support
TQFP-48 package

Separate Input output supply voltage for level shifting

A product Line of
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Description

() PERICOM

P16C5912016-01

16 Output LVPECL Fanout Buffer

The PI6C5912016-01 is a high performance LVPECL fanout buf-
fer device which supports up to 2GHz frequency. This device is
ideal for systems that need to distribute low jitter LVPECL clock
signals to multiple destinations.

Applications

= Networking systems including switches and routers

= High frequency backplane based computing and telecom
platforms

Pin Configuration (48-Pin TQFP)
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Pin Description

Pin # Pin Name Type Description
1,11, 14, 24, 25, 35, 38,48 |V Power Output power supply
2,3 Q11+, Ql1- Output | LVPECL output pair 11.
4,5 Q10+, Q10- Output | LVPECL output pair 10.
6, 19, 30, 43 Vi Power Negative power supply
7,8 Q9+, Q9- Output | LVPECL output pair 9.
9,10 Q8+, Q8- Output | LVPECL output pair 8.
12,13 VDD Power Core power supply
15, 16 Q7+, Q7- Output | LVPECL output pair 7.
17, 18 Q6+, Q6- Output | LVPECL output pair 6.
20, 21 Q5+, Q5- Output | LVPECL output pair 5.
22,23 Q4+, Q4- Output | LVPECL output pair 4.
26,27 Q3+, Q3- Output | LVPECL output pair 3.
28,29 Q2+, Q2- Output | LVPECL output pair 2.
31,32 Q1+, Q1- Output | LVPECL output pair 1.
33,34 Q0+, QO- Output | LVPECL output pair 0.
36, 37 REEIN Input Reference input. Accepts Differential or Single Ended inputs
REF_IN-
39, 40 Q15+, Q15- Output | LVPECL output pair 15.
41,42 Q14+, Q14- Output | LVPECL output pair 14.
44, 45 Q13+, Q13- Output | LVPECL output pair 13.
46, 47 Q12+, Q12- Output | LVPECL output pair 12.
Thermal Pad* - - Thermal pad. Connect to ground.

*Package type dependent. Only certain packages have thermal pad

Function Table

Symbol Parameter Test Condition Min. Typ. Max. Units
Cy Input Capcitance 2 pF
Roipows | Input Pulldown Resistor 50 kQ
Rouiiup Input Pullup Resistor 50 kQ

P16C5912016-01

Document Number DS40081 Rev 1-2

www.diodes.com

June 2018

® Diodes Incorporated




DrCOES.

I M € O R P O R ATE D

A product Line of
Diodes Incorporated

() PERICOM

P16C5912016-01

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

Storage temperature...........cooceeiicciiinininnniniccnens -55 to +150°C
Supply Voltage to Ground Potential (V; V)...-0.5 to +4.6V
Inputs (Referenced to GND) ......ccocvecererrenceneen. -0.5to V +0.5V
Clock Output (Referenced to GND)................. -0.5to V +0.5V
LatCh UpP couceceeciccccccsee e

ESD Protection (Input) 2000 V min (HBM)
ESD Protection (Input) 1000 V min (CDM)

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 operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

Power Supply Characteristics and Operating Conditions

Symbol Parameter Test Condition Min. Typ. Max. Units

3.135 3.3 3.465 \%
Vbp Core Supply Voltage

2.375 2.5 2.625 \4

3.135 3.3 3.465 \Y%
Vbpo Output Supply Voltage 2.375 2.5 2.625 \Y%
Ieg Supply Internal Current 125

mA
Ipp Core Power Supply Current 30
Ta Ambient Operating Temperature -40 85 °C
DC Electrical Specifications - Differential Inputs
Symbol Parameter Min. Typ. Max. Units
I Input High current Input = Vpp 100 uA
I Input Low current Input = GND -100 uA
Vi Input high voltage Vpp+0.3 v
VIL Input low voltage -0.3 A%
Vio ;I;g;( Differential Amplitude 01 v
Veum Common model input voltage GND +0.5 Vpp-0.85 \%
ISO,yx MUX isolation -89 dBc
P16C5912016-01 www.diodes.com June 2018

Document Number DS40081 Rev 1-2

® Diodes Incorporated



DrCOES.

I M € O R P

O R A T E D

A product Line of
Diodes Incorporated

() PERICOM

P16C5912016-01
DC Electrical Specifications - LVCMOS Inputs
Symbol Parameter Conditions Min. Typ. Max. Units
I Input High current Input = Vpp 50 uA
I Input Low current Input = GND -50 uA
Vin Input high voltage Vpp=3.3V 2.0 Vbp+0.3 \
ViL Input low voltage Vpp=3.3V -0.3 0.8 \Y%
Vin Input high voltage Vpp=2.5V L7 Vpp+0.3 A
ViL Input low voltage Vpp=2.5V -0.3 0.7 \Y%
DC Electrical Specifications- LVPECL Outputs
Parameter | Description Conditions Min. Typ. Max. Units
Von Output High voltage Vppo-1.4 Vbpo-0.9 N
Vpp=2.5V Vbppo-1.9 Vbpo-1.25 A\
VoL Output Low voltage
Vpp=3.3V Vbpo-2.2 Vbpo-1.25 \4
AC Electrical Specifications - Differential Inputs
Parameter | Description Conditions Min. Typ. Max. Units
Fin Clock input frequency 2000 MHz
15GHz<F <2GHz| 0.2 15 v
Vo Differential Input peak to peak voltage
F, < 1.5 GHz 0.1 1.5 v
ER Input Edge Rate 1.5 Vins
AC Electrical Specifications - LVCMOS Inputs
Parameter | Description Conditions Min. Typ. Max. Units
Fin Clock input frequency 200 MHz
15GHz<F, <2GHz| 0.2 1.5 \%
Vowr Differential Input peak to peak voltage
F, < 1.5GHz 0.1 1.5 \%
ER Input Edge Rate 1.5 V/ns
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AC Electrical Specifications - LVPECL Outputs
Parameter | Description Conditions Min. Typ. Max. Units
Four Clock output frequency LVPECL 2000 MHz
T: Output rise time From 20% to 80% 150 ps
Tt Output fall time From 80% to 20% 150 ps
Topc Output duty cycle 48 52 %
Vpp Output swing Single-ended @IGHzto =2GHz 200 820 mV
@ <1GHz 450 950 mV
;gif}sllz\/[m’ 12KHz to 0.01 0.08 ps
T Buffer additive jitter RMS 156.25MHz, 10kHz 0
i1 0.01 0.08 ps
Tsk Output Skew 13 30 ps
Trp Propagation Delay 750 ps
Top Valid to HiZ 100 ns
Tog HiZ to valid 100 ns
Tp2p Skew Part to Part Skew! -50 50 ps
Vier ac Input bias voltage [,.=2mA vV, ,-1.6 V11 Vv
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Output Skew
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LVPECL Output Swing vs. Frequency

2.5/3.3V

Differential Swing vs. Input Frequency Vdd
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Phase Noise and Additive Jitter
Output phase noise (Dark Blue) vs Input Phase noise (light blue)
Additive jitter = V(Output jitter? - Input jitter?)
FPhaze Moize 10.004E) Ref -50.004BcHz
30,00 r Cartier 156245649 MHz ER7 M dBm
' 1: 100 Hz -95,5419 dBcAH=
2: 1 kH=z -124.1457 dBcAHz
-<0,00 Fr-100 kHz 1460431 dBcAHz
4z 100 kHz | -153.4957 dBcAHz
E: | 1|MH= -155.7543 dBc/Hz
5000 =61 10 MHz | -159.133% dBcfHz
Az Start 12 kH=z
-E0,00 Stop 20 MHz
Center 10.00& MHz
Span 12.985 MHz
-F0,00 = HNoTse =—
Analy=is Range i Eand Markar
0.0 Analysis Range Yi Eand Markar
' Intg Moise: -85.4180 dBc|/ 19.63 MH=z
RMZ Nodse: 75.720% prad
90,00 4.,3425 mdeg
REMZ Jitter: 77.202 fsec
Reziduzal FM: FS8.86%9 Hz
-100.0
-110.0
-12000
-1230.0
-140.0
-150.0
E
-160.0 4 g m
700 g i Fiy it s Fay Y
Configuration Test Load Board Termination for LVPECL Outputs
LVPECL Buffer
Vbbo
Zo =500
100Q
Zo=50Q
150*Q 150*Q
* Use 100Q if VDDO = 2.5V
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Application Information

Wiring the differential input to accept single ended levels

Figure 1 shows how the differential input can be wired to accept single ended levels. The reference voltage V_REF =V /2 is generated
by the bias resistors R1, R2 and C1. This bias circuit should be located as close as possible to the input pin. The ratio of R1 and R2 might
need to be adjusted to postion the V_REF in the center of the input voltage swing. For example, if the input clock swing is only 2.5V
and V_ = 3.3V, V_REF should be 1.25V and R1/R2 = 0.609.

Vbp
. R1
Single Ended é 1K
Clock Input
CLK
/CLK
o T 1K

Figure 1. Single-ended input to Differential input device

Power Supply Filtering Techniques

As in any high speed analog circuitry, the power supply pins are vulnerable to random noise. To achieve optimum jitter performance,
power supply isolation is required. All power pins should be individually connected to the power supply plane through vias, and 0.1uF
an 1uF bypass capacitors should be used for each pin.

™ VoD

S mp
1
L

0.1uF 7%( 1uF

Vbbo

™ T
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Thermal Information
Symbol Description Condition
0, Junction-to-ambient thermal resistance Still air 56.6 °C/W
i Junction-to-case thermal resistance 12.8 °C/W

Part Marking
FA Package

Top mark not available at this time. To obtain advance information regarding the top mark, please contact your local sales representative.

P16C5912016-01

www.diodes.com June 2018
Document Number DS40081 Rev 1-2 10

® Diodes Incorporated



DrCOES.

I M € O R P O R ATE D

A product Line of
Diodes Incorporated

() PERICOM

P16C5912016-01
Packaging Mechanical: 48-TQFP (FA)
) 9.00 BSC.
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PB? ICDMg DATE: 02/16/06
Notes: Semiconductor Corporation
1) All dimensions are in millimeters, Angles in Degrees DESCRIPTION: 48-pin Thin Quad Flat Package (TQFP)
2) Ref JEDEC: MO-026D, variation ABC -
3) Dimensions do not include mold protrusion PACKAGE CODE: FA48
DOCUMENT CONTROL #: PD-2056 REVISION: - -

06-0182

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 Type Operating Temperature

PI6C5912016-01FAIEX

FA

48-pin, Thin Quad Flat Package (TQFP) -40°Cto 85°C

Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
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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