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High Performance Differential Fanout Buffer
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10 differential outputs with 2 banks

User configurable output signaling standard for each bank:
LVDS or LVPECL or HCSL

LVCMOS reference output up to 200MHz
Up to 1.5GHz output frequency for differential outputs

Ultra low additive phase jitter: < 0.03 ps (typ) (differential
156.25MHz, 12KHz to 20MHz integration range); < 0.02 ps
(typ) (differential 156.25MHz, 10kHz to IMHz integration
range)

Selectable reference inputs support either single-ended
or differential or Xtal

Low skew between outputs within banks (<40ps)

Low delay from input to output (Tpd typ. < 1.7ns)
Separate Input output supply voltage for level shifting
2.5V / 3.3V power supply

Industrial temperature support

TQFN-48 package

Block Diagram

Description

The PI6C49S1510 is a high performance fanout buffer device-
which supports up to 1.5GHz frequency. It also integrates a
unique feature with user configurable output signaling stan-
dards on per bank basis which provide great flexibilities to
users. The device also uses Pericom's proprietary input detection
technique to make sure illegal input conditions will be detected
and reflected by output states. This device is ideal for systems
that need to distribute low jitter clock signals to multiple desti-

nations.

Applications

2 Networking systems including switches and Routers

= High frequency backplane based computing and telecom
platforms

Pin Configuration (48-Pin TQFN)
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Pinout Table

Pin # Pin Name Type Description
12 QA0+ Outout Bank A differential output pair 0. Pin selectable
’ QAO- b LVPECL/LVDS/HCSL interface levels.
34 QAIl+ Outbut Bank A differential output pair 1. Pin selectable
’ QAl- b LVPECL/LVDS/HCSL interface levels.
5,8,29,32,45 VDDO Power Power supply pins for IO
67 QA2+ Outout Bank A differential output pair 2. Pin selectable
: QA2- b LVPECL/LVDS/HCSL interface levels.
910 QA3+ Outout Bank A differential output pair 3. Pin selectable
’ QA3- P LVPECL/LVDS/HCSL interface levels.
1L12 QA4+ Outbut Bank A differential output pair 4. Pin selectable
’ QA4- b LVPECL/LVDS/HCSL interface levels.
13,18,24,37,43,48 GND Power Power supply ground
Output mode select for Bank A. See Table 2 for func-
14,4 PMODEA I Pull
7 OPMO nput ulldown tions, LVCMOS/LVTTL interface levels
15,42 Vbp Power Power supply pins
16 X1 Input XTAL input, can also be used as single ended input
P pin
17 X2 Output XTAL output. If X1 is used as a single ended input
b pin, X2 is to be left open
Input clock sele ct. See Table 1 for function. LVC-
19,22 IN_SEL Input Pulldown MOS/LVTTL interface levels.
20 INO+ Input Pulldown Reference input 0
Pull-up/
21 INO- Input PEII dI:)I\)/vn Inverted reference input 0, internal bias to Vpp2
Output mode select for Bank B. See Table 2for func-
23,39 OPMODEB Input Pulldown tions, LVCMOS/LVTTL interface levels
2625 QB4+ Outout Bank B differential output pair 4. Pin selectable
’ QB4- P LVPECL/LVDS/HCSL interface levels.
587 QB3+ Outout Bank B differential output pair 3. Pin selectable
’ QB3- P LVPECL/LVDS/HCSL interface levels.
31.30 QB2+ Outout Bank B differential output pair 2. Pin selectable
’ QB2- b LVPECL/LVDS/HCSL interface levels.
3433 QBIL+ Outout Bank B differential output pair 1. Pin selectable
: QB1- b LVPECL/LVDS/HCSL interface levels.
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Pinout Table (Continued..)

Pin # Pin Name Type Description
QBO+ . . . .
36,35 Output Bank B differential outPut pair 0. Pin selectable
QBO- LVPECL/LVDS/HCSL interface levels.

A fixed precision resistor (4750hm) from this pin to
ground provides a reference current for HCSL mode.

38 fref Output If LVPECL or LVDS mode chosen, pin can be left
open

Pull-up/ . . .

40 IN1- Input Pulldown Inverted reference input, internal bias to Vppy2

41 INI1+ Input Pulldown Reference input 1

44 Ref_Out Output Reference output, CMOS

46 Sync_OF Input Pulldown Synchrogous output enable for Ref _Out, see Table 3
for functions

Function Table
Table 1: Input select function

IN_SEL [1] IN_SEL [0] Function

0 0 INO is the selected reference input

0 1 INT1 is the selected reference input

1 X XTAL is the selected input

Table 2: Output Mode select function

OPMODEA/B [1] OPMODEA/B [0] Output Bank A / Bank B Mode

0 0 LVPECL

0 1 LVDS

1 0 HCSL

1 1 Hi-Z
Table 3: Reference output enable function

Sync_OE Ref Out

0 Hi-Z

1 Output enabled
Table 4: Illegal input level function

Input illegal status Output status

Input open Logic Low

Input both high Logic Low

Input both low Logic Low
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Maximum Ruiings (Above which the useful life may be impaired. For user guidelines, not tested)

Storage temperature
Supply Voltage to Ground Potential (V
Inputs (Referenced to GND)
Clock Output (Referenced to GND)
Soldering Temperature (Max of 10 seconds)

Latch up

ESD Protection (INput) ....coeceeeveveeerreceeunence

-55 to +150°C
-0.5 to +4.6V
-0.5t0 V, +0.5V
-0.5t0 V, +0.5V
.................... +260°C

N

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
extended periods may affect reliability.

Power Supply Characteristics and Operating Conditions

Symbol Parameter Test Condition Min. Typ. Max. Units
Vbp Core Supply Voltage 2.375 3.465 \%
Vbpo Output Supply Voltage 2.375 3.465 A%
Ipp Core Power Supply Current 90 120

All LVPECL outputs unloaded 110 145 mA
Ippo Output Power Supply Current Al LVDS outputs loaded 110 125

All HCSL outputs unloaded 70 120
Ta Ambient Operating Temperature -40 85 °C

DC Electrical Specifications - Differential Inputs
Symbol Parameter Min. Typ. Max. Units
I Input High current Input = Vpp 150 uA
I Input Low current Input = GND -150 uA
CiN Input capacitance 3 PF
Vin Input high voltage Vpp+0.3 v
ViL Input low voltage -0.3 A%
Vio LI;EI;:K Differential Amplitude 0.15 Vpp-0.85 |V
Veum Common model input voltage GND + 0.5 Vpp-0.85 |V
ISO,yx MUX isolation -89 dBc
PI6C49S1510 Rev G 09/18/2014
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DC Electrical Specifications - LVCMOS Inputs

Symbol | Parameter Conditions Min. Typ. Max. Units
I Input High current Input = Vpp 150 uA
I Input Low current Input = GND -150 uA
Vin Input high voltage Vpp=3.3V 2.0 Vpp+0.3 |V
ViL Input low voltage Vpp=3.3V -0.3 0.8 A%
Vi Input high voltage Vpp=2.5V 1.7 Vpp+0.3 |V
ViL Input low voltage Vpp=2.5V -0.3 0.7 A%
DC Electrical Specifications- LVPECL Outputs
Parameter Description Conditions Min. Typ. Max. Units
Von Output High voltage Vppo-1.4 Vbpo-0.9 | V
VoL Output Low voltage Vbpo-2.1 Vbpo-1.7 | V
DC Electrical Specifications- LVDS Outputs
Parameter Description Conditions Min. Typ. Max. Units
Vou Output High voltage 1.433 \%
VoL Output Low voltage 1.064 \%
Vocm Output commode voltage 1.25 \%
DVoem Change in Vocm between com- 50 v
pletely output states
Ro Output impedance 85 140 Q
DC Electrical Specifications - HCSL Outputs
Parameter Description Conditions Min. Typ. | Max. | Units
Vou Output High voltage 520 900 mV
VoL Output Low voltage -150 150 mV
14-0137 5 PI6C49S1510 Rev G 09/18/2014
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DC Electrical Specifications - LVCMOS Output

Parameter | Description Conditions Min. Typ. Max. Units
Vbopo=3.3V +/-5%, lon = SmA 2.3 A\
Vou Output High voltage
Vbopo=2.5V +/- 5%, log = SmA 1.5 \Y%
Vppo=3.3V +/-5%, lor - -8mA 0.5 \%
VoL Output Low voltage
Vppo=2.5V +/- 5%, loL = -8mA 0.4 \%
Vbopo=3.3V +/-5%, Iox = 24mA 2.1 A4
Vou Output High voltage
Vbpo=2.5V +/- 5%, o = 16mA 1.5 \%
Vopo=3.3V +/-5%, Ior = -24mA 1 \Y%
Vor Output Low voltage
Vopo=2.5V +/- 5%, Ior = -16mA 0.8 \Y%
V. . ,=33V£5% 17
R; Output Impedance bpo Q
Vo= 2.5V 5% 22 Q
AC Electrical Specifications - Differential Outputs
Parameter | Description Conditions Min. | Typ. Max. | Units
Clock " LVPECL, LVDS 1500 MH
F ock output frequenc z
ot P d Y HCSL 250
LVPECL 120 150 300
T: Output rise time From 20% to 80% LVDS 120 150 300 ps
HCSL 350 550
LVPECL 120 150 300
Tt Output fall time From 80% to 20% LVDS 120 150 300 ps
HCSL 350 550
LVPECL, 48 5
Tobc Output duty cycle Frequency<650MHz | HCSL %
LVDS 47 53
LVPECL outputs @ <1GHz 500 1000
Vpp Output swing Single-ended LVPECL outputs @ >1GHz 400 mV
LVDS outputs 250 500
156.25MHz, 12kHz to 20MHz 0.03 ps
T Buffer additive jitter RMS
156.25MHz, 10kHz to 1IMHz 0.02 ps
Vcross Absolute crossing voltage HCSL 460 mV
DVcross Total variation of crossing voltage | HCSL 140 mV
10 outputs devices,
outputs in same
k 4
Tsx Output Skew tank, with same load, 0 70 ps
at DUT.
LVPECL, LVDS @ 3.3V, 100MHz 1650 ps
Tep Propagation Delay
HCSL @ 3.3V, 100MHz 2000 ps
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Top Valid to HiZ 200 ns
Tok HiZ to valid 200 ns
Tp2p Skew Part to Part Skew! 200 ps
Notes:
1. This parameter is guaranteed by design
AC Electrical Specifications - CMOS
Parameter | Description Conditions Min. | Typ. Max. | Units
XTAL input 10 50 MHz
Four Ref_Out frequency
Reference input 200 MHz
XTAL input 0.3 ps
T Buffer additive jitter RMS )
Reference input 0.03 ps
ty te Rise time, Fall time CL = 10pF 1.5 ns
Tobc Output duty cycle CL = 10pF 45 55 %
tpD Propagation delay 3.3V, 25MHz 2700 ps
ts Setup time 300 ps
tsop Clock edge to output disable Ref_Out 2 4 cycles
tsOE Clock edge to output enable Ref_Out 2 4 cycles
Crystal Characteristics
Parameter Min. Typ. Max. Units
Mode of Oscillation Fundamental
Frequency Range 10 50 MHz
Equivalent Series Resistance (ESR) 70 Q
Shunt Capacitance 7 pF
Load Capacitance 10 18 pF
Drive Level 500 W

Recommended Crystals

Pericom recommends:

a) GC2500003 XTAL 49S/SMD(4.0 mm), 25M, CL=18pF, +/-30ppm
http://www.pericom.com/pdf/datasheets/se/ GC_GE.pdf

b) FY2500091, SMD 5x3.2(4P), 25M, CL=18pE, +/-30ppm
http://www.pericom.com/pdf/datasheets/se/FY_F9.pdf

¢) FL2500047, SMD 3.2x2.5(4P), 25M, CL=18pF, +/-20ppm
http://www.pericom.com/pdf/datasheets/se/FL.pdf
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Propagation Delay
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LVPECL/ LVDS Output Swing vs. Frequency

LVPECL Output Swing (VOD) vs. Frequency
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Phase Noise and Additive Jitter

Output phase noise (Dark Blue) vs Input Phase noise (light blue)
Additive jitter is calculated at 156.25MHz~27fs RMS (12kHz to 20MHz). Additive jitter = V(Output jitter? - Input jitter?)

pPhase Moise (0.004BS ReF E0.006BHz [Smo]
50,00 r Camier 156240020 MH: __ —Jr4788 dBm
i T 100 Hz | |-100.8603 dBC/z

3 1 MHz +151.2485 dBc/Hz
z 10 MHz  -153.5913 dBc/Hz
X3 start 12 kHz

Stop 20 MHz

Center 10.008 MHz

Span 17.938 MHz
== Noise ==
fnalysis Rangs x: Band Marksr
Analysis Range ¥: Band Marker
Intg Noiser -75.9613 dBc ¢ 19.69 MHz
RM5 Noige: 225.138 prad

: 12,6995 ndeg
RMS litterz 229.326 [fsec
Residual FM: 1,45818 kHz

70,00

100.0
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|1F Soin 2048 e b [30- 1 omk| Lo Opt [<150kte] | T2

Total phase jitter with 25MHz XTAL ~ 264fs RMS (12kHz ~20MHz)

MPhase Moise 10,0008] Ref -20 00dBCHz
0,00 B r Carrer 75002835 MHe __ 4.9143 dBm—
. ] 100 Hz || -117.83E3 dBc/Hz
2] 1 kHz ||| 14003347 dBciHz
-30.00 3{ 10 kHz | -152.1133 dBc Hz
4] 100 kHz | -156.6511 dEcsHz
-40.00 5{ 1 MHz = -157.4747 dBoHz
6] ©MHz | -157.9448 dBcHz
0,00 #] start 12 kHz
Stop 20 MHz
o Center 10.006 MHz
B0 Span 13.585 WHz
== MNoise ——
70,00 Andlysis Range : Band Marker
Andlysis Range ¥: Band Marker
-a0.00 Inda Noise: -90.6410 dBc / 4.985 MHz
RHE Moises 41,5398 urad
000 | 2,28006 mdeg
! FMY Jitters 264.42l fsec
Fedidual FM: 117.733 Hz
-100.0
1100 1
1200
1300
1400
1500 i \J\Eh—ﬂ"’_'
-160.0 3
4 3 4
1700

Configuration Test Load Board Termination for LVPECL/ LVDS Outputs

LVPECL/ LVDS Buffer

Vbbax

Zo =500

100Q

1500~ 1500*

*Remove for LVDS
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Configuration Test Load Board Termination for HCSL Outputs

Rs
33Q C|OCk
5%
O = O !
DUT
Rs
330 Clock#
5%
AV\VY ( TLB () I
R ooF L L 2pF
4750 458(); §49.89 5% 0 T %
1% 1% 1%

Configuration Test Load Board Termination for LVCMOS Outputs

3.3V £5%

Vbpo

~— 10pF

GND £
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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 gener-
ated 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
Cl1 — R2 /
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 perfor-
mance, 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

VoD _l_
1
T

0.1uF % 1uF

Vbbo

™ T

14-0137 12 P16C49S1510 Rev G 09/18/2014
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Driving X1 with a Single Ended Input

ISingle Ended Input, AC couple

Rs 0.1uF X1 Rs O.1pF
500 — 50Q
50Q Osc 50Q
= Input L
X2
0.1uF
Single Ended Input, DC couple Clock IC crystal input gui
Clock IC Rf
{1
C_in C_out
XTL_IN XTL_OUT
Cb
il
L | crystarcy | 1CP
Tl L
Ul
= o T

VDDO

QANn+/ QBn+

VDDO

QAn-/ QBn-
poo| rRPU | RPD
3.3v |1200| 820 -
3.3v |1600]1200] 820
2.5v | 2500 [62.50
25v | 910 |2500l62.50
14-0137 PI6C4951510 Rev G 09/18/2014
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LVDS DC Couple LVDS AC Couple at Load

QAn+/ QBn+ QAn+/ QBn+

100Q Differential  100Q

QAn-/ QBn-

LVDS AC Couple with Internal Termination ISingle Ended LVPECL, DC Couple

VDDO - 2V

% 50Q

0.1uF

QANn+/ QBn+

QANn+/ QBn+

LVDS

. 100Q Differential
Driver 1000

VDDO - 2V

QAn-/ QBn-  0.1yF

QAN-/ QBn- 500

Single Ended LVPECL, DC Couple, Thevenin |Sing|e Ended LVPECL, AC Couple, Thevenin
E

Equivalent quivalent
VDDO - 2V
RPU 0.1uF
QAn+/ QBn+ Load
50Q
LVPECL RPD LVPECL RT %500
i DDO] RPU | RPD Driver
Driver RPU 33v |1200] 820 - = 0.1uF ood] RT -

2.5V |250Q62.50Q

3.3V |160Q
RT 500 2.5V | 91Q
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Clock IC Crystal loading cap. design guide

T~

Clock IC Rf
[ ]
L
CL =crystal spec. loading cap.
C_in/out = (3~5pF) of IC pin cap.
C_in C_out
XTL IN XTL OUT Cb = PCB trace (2~4pF)
CT |::| CL,C2 =load cap. of design
; Crystal (CL) j_ Cb Rd = 50 to 1000hm drive level limit

L
1]
c1

T T ©

Design guide: C1=C2=2 *CL - (Cb +C_in/out) to meet target +/-ppm < 20 ppm
Examplel: Select CL=18 pF crystal, C1=C2=2*(18pF) — (4pF+5pF)=27pF, check datasheet too

Example2: For higher frequency crystal (=>20MHz), can use formula C1=C2=2*(CL-6), can do fine tune of C1, C2 for more accurate
ppm if necessary

Thermal Information

Symbol Description Condition
O Junction-to-ambient thermal resistance Still air 23.65 °C/W
i Junction-to-case thermal resistance 9.10 °C/W

14-0137 15 P16C49S1510 Rev G 09/18/2014
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Packaging Mechanical: 48-Pin TQFN (ZD)

S 2o
5| =[5
= % =] 2
PIN #1 7.00£0.10 x| g|d g 5.5540.15 oN H
CORNER = CORNER
@ @
® % UUUUUUUUUUT_G/_@
- 00.40 max,”” | G
=) d
D d
o w0 =) d
b sl_b =
g 3 = (EXPOSED [THERMAL PAD) | O
~ w ) d
D dl
>\D D d
etall A A E =
v 0 4]000000000
1|20 ReF. of LHESC || || vzmtos
TOP_VIEW ] 1.00 MAX. z BOTTOM VIEW
&d
Detail A (for pullback option only)
PH?ICOM@ DATE: 03/09/12
NOteS:_ ) o ) Semiconductor Corporation
1. All dimensions are in millimeters, angles are in degrees.
2. Refer JEDEC MO-220/VKKD DESCRIPTION: 48-Contact, Thin Fine Pitch Quad Flat No-Lead (TQFN)
3. Thermal Pad Soldering Area
4. Depending on the method of lead termination at the edge of the package, PACKAGE CODE: ZD (ZD48)
pull back maybe present. DOCUMENT CONTROL #: PD-2045 REVISION: E
L] L]
Orderlng Informahon
Ordering Code Package Code | Package Type Operating Temperature
PI6C49S1510ZDIE ZD Pb-free & Green, 48-pin TQFN -40°Cto 85°C

Notes:
1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
2. “E” denotes Pb-free and Green

3. Adding an “X” at the end of the ordering code denotes tape and Reel packaging

Pericom Semiconductor Corporation « 1-800-435-2336
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