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Manufacturer Product Number:
P16C4911504D2LIE

Series:

Type:

Fanout Buffer (Distribution), Multiplexer
Ratio - Input:Output:

2:4

Input:

LVCMOS

Frequency - Max:

650 MHz

Operating Temperature:

-40°C ~ 85°C

Package / Case:

20-TSSOP (0.173", 4.40mm Width)
Base Product Number:

P16C4911504

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8542.39.0001

Manufacturer:

Diodes Incorporated
Product Status:

Active

Number of Circuits:

1

Differential - Input:Output:
Yes/Yes

Output:

LVPECL

Voltage - Supply:
2.375V ~ 3.6V

Mounting Type:

Surface Mount

Supplier Device Package:

20-TSSOP

Moisture Sensitivity Level (MSL):
1 (Unlimited)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.
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(1) PERICOM'

P16C4911504D2

Features

>
2>

2 pairs of selectable differential inputs

2 divide by 2 differential LVPECL outputs and 2 buffered

outputs

Maximum operating frequency: 650MHz

RMS additive jitter @ 156.25MHz (12kHz — 20MHz): 30fs

(typical)

Output skew: 60ps

Part to part skew: 200ps

Operating voltage of 2.5V and 3.3V
Industrial operating temperature

Available in lead-free package

Applications

= Networking: 10GbE, 25GbE, 40GbE and 100GbE

2>

applications

Telecom: Basestations and Access Points

Block Diagram

LVPECL Clock Buffer with +2 Feature

Description

P16C4911504D2 is a high performance differential buffer with
divide by 2 capability. There are also 2 selectable muxed inputs.
This device is ideal for systems that need to distribute low jitter
clock signals to multiple destinations with a change from the
input frequency.

CLK_EN
REF_INO+ o
REF_INO-

REF_IN1+ :
REF_IN1-

CLK_SEL

M_RESET

LE

- ﬁ CLKA[0:1]
N —— CLKA[O:1]#

i (— CLKB[O:1]#
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P16C4911504D2
LVPECL Clock Buffer with -2 Feature

Pin Configuration
vee [ 1© 20 [1 CLKAO
CLK_EN [ 2 19 [1 CLKAO#
CLK_SEL [] 3 18 [1 vDDO
REF_INO+ [ 4 17 [1 CLKA1
REF_INo- [] 5 16 [] CLKA1#
REF_IN1+ [ 6 15 [1 CLKBO
REF_IN1-[] 7 14 [1 CLKBO#
NC [0 8 13 [] VDDO
M_RESET [ 9 12 [ CLKB1
vDD [ 10 11 [] CLKB1#
Pinout Table
Pin No. | Pin Name I/0 Type Description
1 Vie Power Negative supply pin
2 CLREN hpRullp e otputs ae frced low, LI are frced high
3 CLK_SEL Input Pull-down Clock Select input. When HIGH, selects REF_INI1.
When LOW, selects REF_INO.
4 REF_INO+ Input Pull-down | Reference input 0
5 REF_INO- Input Pull Up Inverted reference input 0
6 REF_IN1+ Input Pull-down | Reference input 1
7 REF IN1- Input Pull up Inverted reference input 1
8 NC - - No connect
Master Reset pin. Active High. When logic High, CLKAn and
9 M_RESET Input Pull-down | CLKBn go low and CLKAn# and CLKBn# go high. When logic Low,
outputs are enabled.
10 Vo Power Core power supply
11 CLKB1# Output Differential output, LVPECL signalling level
12 CLKB1 Output - Differential output, LVPECL signalling level
13,18 Vibo Power Output power supply
14 CLKBO# Output - Differential output, LVPECL signalling level
15 CLKBO Output Differential output, LVPECL signalling level
16 CLKA1# Output Differential output, LVPECL signalling level
17 CLKAl Output Differential output, LVPECL signalling level
19 CLKAO# Output Differential output, LVPECL signalling level
20 CLKAO Output Differential output, LVPECL signalling level
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LVPECL Clock Buffer with -2 Feature
Pin Characteristics
Symbol Parameter Min Typ Max | Units
Cy Input Capacitance 4 pF
Rouiioe Input Pullup Resistor 51 kQ
Rouiipow Input Pulldown Resistor 51 kO

Control Inputs

Inputs Outputs
CLKAO, CLKA1, CLKAO#, CLKA1#,
M_RESET | CLK_EN | CLK_SEL | SOURCE | CLKBO, CLKB1 CLKBO0#, CLKB1#
1 X X X LOW HIGH
REF _INO, . .
0 0 0 REF_INO# Disabled, LOW, Disabled, HIGH
REF_INI1, . .
0 0 1 REF_IN1# Disabled, LOW, Disabled, HIGH
REF_INO,
0 1 0 REF_INO# Enabled Enabled
REF_INI,
0 1 1 REF_IN1# Enabled Enabled

CLK_EN Timing Diagram

Disabled Enabled
REF_IN[0:1]- — — | - R -~ - - Y \__\/7
REF_IN[0:1]+ AR =/ | o - _ /\___, _ -

CLK_EN —\
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LVPECL Clock Buffer with -2 Feature
Maximum Ruﬁngs (Over operating free-air temperature range)
Note:
Storage Temperature.........cccoceeeeereeeeeemrereeeererennes -65°C to+155°C 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
ESD Protection (HBM) ......................................................... 2000V the operational sections of this Speciﬁcation is not 1mplled

Ambient Temperature with Power Applied......... -40°C to+85°C
Supply Voltage (relative to VEE)......cccocvvceunerneennce. -0.5to +3.7V

Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

DC Electrical Characteristics
Power Supply DC Characterisitcs, (Ts = -40°C to 85°C)

Symbol Parameter Condition Min Typ Max Units
3.0 3.3 3.6
Vop Core Supply Voltage \%
2.375 2.5 2.625
3.0 3.3 3.6
Vbpo Output Supply Voltage \%
2.375 2.5 2.625
Iee Power Supply Current 115 mA
Ibp Power Supply Current 100 mA

LVCMOS/LVTTL DC Characteristics, (Ta = -40°C to 85°C)

Symbol Parameter Condition Min Typ Max Units
Vop =33V +/- 10% 2 3.765 \Y
Vi Input High Voltage
Vip = 2.5V +/- 5% 1.7 Vpp +0-3 '
Vop =33V +/- 10% -0.3 0.8 \Y%
ViL Input Low Voltage
Vop =2.5V +/- 5% -0.3 0.7 Vv
CLK_EN 30
Vbp = VIN = 3.63V
Tig Input High Current HA
M_RESET, IN_SEL, Ref IN 150
Vpp = VIN = 3.63V
CLK_EN 150
Vpp =3.63V, Vin = 0V
I Input Low Current uA
M_RESET, IN_SEL, Ref_IN 30
Vpp = 3.63V, Vin = 0V
15-0101 4 www.pericom.com P16C4911504D2 Rev D 07/23/15
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Differential input DC Characteristics (T, = -40°C to 85°C)

P16C4911504D2

LVPECL Clock Buffer with -2 Feature

Symbols Parameters Test Conditions Min. Typ Max. Units
Input High REF IN- Vi =V, =3.465V 5
Ly uA
Current REF_IN+ V,, =V, =3.465V 150
V,p = 3.465V or
. Input Low | REF_IN- 2,625V V, =0V 130 uA
I Current
REF_IN+ -5 uA
V=33V 0.15 1.3
Voo Peak-to-Peak Input Voltage (¥ A%
V,,=2.5V 0.25 1.3
Common Mode Input Voltage B
Veur 12 Vo =3.3Vand 2.5V Vi +0.5 Vi - 0.85 A%
Notes:
1. For single ended applications, V =V +0.3V.
2. Common mode voltage is defined as V.
LVPECL Output DC Characterisitcs, (Ta = -40°C to 85°C)
Symbol Parameter Condition Min Typ Max Units
Vipo =33V 1.9 24
Vou Output High Voltage® A%
Vipo =2.5V 1.5 1.7
Vipo =33V 1.3 1.8
VoL Output Low Voltage® A%
Viopo =2.5V 0.8 1.1

Note: 1. LVPECL Termination: Source 1500hm to GND and 1000hm across CLK and CLK#.
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. P16C4911504D2
(U PERICOM LVPECL Clock Buffer with +2 Feature

AC Electrical Characteristics, (Tx =-40°C to 85°C)
Under the test configurations shown in figures

Symbol Parameter Condition Min. Typ. Max Units
four Output Frequency 650 MHz
20% to 80%, 3.3V operation, < 312.5MHz 200 700 ps
tr/ tr Output Rise/Fall Time
20% to 80%, 2.5V operation, < 312.5MHz 160 700 ps
Outputs at the same loading, same bank @
tsK(0) Output Skew 156.25MHz 65 ps
. From differential input to the differential
top Propagation Delay output cross point, CLKA 0.8 2.0 ns
Additive Phase Jitter, 156.25MHz, (12kHz - 20MHz) 30 fs
Ao (Random)” 312.5MHz, (12kHz - 20MH) 30 fs
O Output Duty Cycle Measured at 156.25MHz 48 50 52 %
LVPECL outputs, Single-ended, 3.3V 0.55 L1
operation ’ ’
Vo Output Swing v
LVPECL outputs, Single-ended, 2.5V
. 0.5 0.75
operation
Note:

1. Please refer to the Phase Noise Plots.
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P16C4911504D2
LVPECL Clock Buffer with -2 Feature

Propagation Delay and Output Skew

Part to Part Skew

Propagation Delay tpp
Output Skew tSK(O)

VoH
REF_IN+
REF_IN-
! VoL

tPDn

I
|
| |
: | ? | VOH
CLKn/ | |
CLKn# | ! | I
] ! ] I VoL
I <—>: I !
l tsk(0) : I tSK(O): VoH
CLKn+1/ !
I
CLKn+1# , I VoL
I
I

. —
i
tPDn+1

-
o
o
3
T

tsk(0) = tPDn+1 - tPDn

Part-to-Part Skew tsk(p)

VoH
REF_IN+
REF_IN- | 1
D N VoL
l

I
I
tPD1 Ie——» «——>! tpD1

+ : + X VOH
Part1 [ [ '
CLK/CLK# : | : .

| ! Ll ! ] vou

I |<—>| I I

| TSK | Tsk | Von
Part2 : | |
CLK/CLK# , |

T

I

: VoL
-« — !
TPD2 ! TPD2

tsk(P) = tPD2 - TPD1

Output Duty Cycle

Duty Cycle opc

tPERIOD

Opc = (tew/ teeriop ) X 100%
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P16C4911504D2

(4 PERICOM LVPECL Clock Buffer with =2 Feature

Phase Noise Plots

fOUT =156.25MHz
Output phase noise (Dark Blue) vs Input Phase noise (light blue)

Additive jitter is calculated at 156.25MHz~23fs RMS (12kHz to 20MHz). Additive jitter = V(Output jitter - Input jitter?)

‘¥ Agilent E50524 Signal Source Analyzer _

FPhase Moise 10,00dB, Ref -50,00dBcHz

50,00 r Carrier 156248725 MHz 5950 dBm

- 100 Hz -95,2973 dBc/Hz
1| kH= -127.8322¢ dec/Hz
10 kH= -128.3205 dBc/Hz
100 kHz  -144.1943 dBc/Hz
1 MHz -14%5,2091 |dBc/Hz
10 MH=z -1580.1056 dEc/Hz
#z Start 12 kHz

Stop 20 MHz

0.0 Center 10.00&8 MH=z
e Span 19.958 MHz
== MNolze =
Analysis Range X: Band Marker
Analysiz Range ¥: Band Marker
Intg Motze: -76.6202 dBc /) 19,63 MHz
RMS Modise: 208.691 urad
-100.0 _ 11,9571 mdeg
RMS Jatter: 212.573 |fsec
Residual FM: 2.179 kHz

-&0,00

R ORTEE N

70,00 =

-90.00

-110.0

-1z20.0

-1z2000

-140.0

-150.0

-1e60.0

00 g FiN T 03 LI ]
| IF Gain 20dB Freq Band [990-1.5GHz] | it | LD Opt [=150kHz] | F2dpts
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P16C4911504D2

(4 PERICOM LVPECL Clock Buffer with =2 Feature

LVPECL Test Circuit

LVPECL Buffer

Vbbox
N
[\ L=0~10in. 100Q
N
= 150 1500
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P16C4911504D2

(4 PERICOM LVPECL Clock Buffer with =2 Feature

Application Information

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. The P1I6C4911504D2 provides separate power supplies to isolate any high switching noise
from the outputs to the internal PLL. Vpp, Vppa and Vppo should be individually connected to the power supply plane through
vias, and 0.1uF bypass capacitors should be used for each pin. Figure below illustrates this for a generic Vpp pin and also shows that
Vbppa requires that an additional 10Q) resistor along with a 10uF bypass capacitor be connected to the Vppa pin.

3.3V or 2.5V
C Dy

VoD

]

0.1UF EE 10Q *

Vbba [T
]

~

0.1uF 10pF

1o

i

*If VoD is 2.5V, the resistor value will be different, see app note for details

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 1K
Clock Input
CLK
/CLK
c1 —— R2 /
o1 T 1K

Figure 1. Single-ended input to Differential input device

15-0101 10 www.pericom.com P16C4911504D2 Rev D 07/23/15
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. P16C4911504D2
(U PERICOM LVPECL Clock Buffer with +2 Feature

Recommendations for Unused Input and Output Pins
Inputs:
CRef_IN Input:

For applications not requiring the use of the clock, it can be left floating. A 1kQ resistor tied from the Ref_IN to ground can provide
additional protection.

LVCMOS Control Pins:

All control pins have internal pulldowns; A 1k resistor tied from each control pin to ground can provide additional protection.

Outputs:
LVPECL Outputs:

All unused LVPECL outputs can be left floating. We recommend that there is no trace attached. Both sides of the differential output
pair should either be left floating or terminated.

15-0101 11 www.pericom.com P16C4911504D2 Rev D 07/23/15
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P16C4911504D2
LVPECL Clock Buffer with -2 Feature

ISingle Ended Input, AC couple

Rs O0.1uF
500

50Q

Single Ended Input, DC couple

VDDO

RT | RPU | RPD

3.3V |160Q | 120Q] 82Q

2.5V ] 910 |250Q(62.5Q

LVPECL, AC Couple, Thevenin Equivalent

VDDO

QANn+/ QBn+

QAn-/ QBn-

DDO| RPU | RPD

3.3V |120Q] 82Q

2.5V |2500162.5Q

ISingle Ended LVPECL, DC Couple

QANn+/ QBn+

VDDO - 2V

QAn-/ QBn- 500

VDDO - 2V

% 500

Single Ended LVPECL, DC Couple, Thevenin
Equivalent

VDDO - 2V

RPU

LVPECL
Driver

RPD

'DDOJ RPU | RPD

RPU 33v | 1200] 820 =

2.5V |2500)62.50

QAn-/ QBn-
RPD

15-0101
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P16C4911504D2

(4 PERICOM LVPECL Clock Buffer with =2 Feature

ISingIe Ended LVPECL, AC Couple, Thevenin
E

quivalent
0.4pF
QAN+ QBn+ Load
500
RT %500
= 0.1uF ppo| RT =
RT % 500 2.5V ] 910
Thermal Information
Symbol Description Condition
®J N Junction-to-ambient thermal resistance Still air 84.0 °C/W
®]C Junction-to-case thermal resistance 17.0 °C/W

15-0101 13 www.pericom.com P16C4911504D2 Rev D 07/23/15
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P16C4911504D2

(4 PERICOM LVPECL Clock Buffer with =2 Feature

Packaging Mechanical: 20-Contact TSSOP (L)

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS | MIN. NOM. MAX.
2 ! N A - - 1.20
LR [ @ S
\ | A2 0.80 - 1.05
b 0.19 - 0.30
F_/ Rl c 0.09 - 0.20
D 6.40 6.50 6.60
ol w E1 4.30 4.40 4.50
E 6.40 BSC
[e] 0.65 BSC
@ L 1.00 REF
L 0.45 0.60 0.75
JUaugutt 3 .
; L 5 c 0 o - 3
B b
s
D
['e]
5 <\4
hininin]s]s)s)sjni; R -
SEATING PLANETY= 3 GAUGE PLANE
;i DETAL F —Fg T SEATNG PLANE
L
Lt
. DATE: 05/03/12
() PERICOM
Enabling Serial Connectivity
Notes: DESCRIPTION: 20-pin, 173mil Wide TSSOP
1. Refer JEDEC MO-153F/AC
2. Controlling dimensions in millimeters PACKAGE CODE: L
3. Package outline exclusive of mold flash and metal burr DOCUMENT CONTROL #: PD-1311 REVISION: F
12-0373
Ordering Information
Ordering Code Packaging Type | Package Description Operating Temperature
PI6C4911504D2LIE L Pb-free & Green, 20-pin TSSOP Industrial
PI6C4911504D2LIEX L Pb-free & Green, 20-pin TSSOP, Tape & reel | Industrial

Notes:
o Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

« "E" denotes Pb-free and Green

o Adding an "X" at the end of the ordering code denotes tape and reel packaging

Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
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