MICROCHIP

MX87

Ultra-Low Jitter Clock Synthesizer with Integrated Quartz Crystal
Master Data Sheet

Features

Generates Up to Six Differential or Single-Ended
Outputs
85 fs Phase Jitter (typical) @ 156.25 MHz (12 kHz
to 20 MHz)
83 fs Phase Jitter (typical) @ 312.5 MHz (12 kHz
to 20 MHz)
Twelve On-Chip Power Supply Regulators for
Excellent Power Supply Noise Immunity: 75 dB
Integrated Quartz Crystal for Superior Noise/Jitter
Performance
Independently Programmable Output Logics and
Frequencies:
- Output Logic: LVPECL, LVDS, HCSL, LVC-
MOS
- Available External Reference Input: 50 MHz
to 875 MHz
2.5V to 3.3V Operating Power Supply
Separate Output Power Supplies: Each Bank Can
be at a Different Voltage Level (Two Banks of
Three Outputs Each)
Industrial Temperature Range: —40°C to +85°C
Green, RoHS, and PFOS Compliant TQFN
Industry Standard 48-Lead 7 mm x 7 mm x 1 mm
TQFN Package
Moisture Sensitivity Level (MSL): Level 1

Applications

10/40/100/400 Gigabit Ethernet (GMII)
SONETSDH

PCI Express Gen 1/2/3/4/5
CPRI/OBSAI Wireless Base Station
Fibre Channel

HDMI/HDTV-4K/-8K

DIMM (DDR2-3-4/AMB)

General Description

The MX87 series are a family of PLL clock synthesizers
with an integrated quartz crystal that achieves ultra-low
phase jitter (<90 fsgys typical). With up to six total
outputs available and dividers on each output, this
device can generate up to six different frequencies up
to 875 MHz.

Each output can be programmed to any combination of
LVPECL, LVDS, HCSL, or LVCMOS logic. For
LVCMOS, however, only the true side of the channel is
available.

The MX87 is packaged in a standard 48-lead TQFN.

Package Type
MX87
7 mm x 7 mm TQFN-48 (M)
(Top View)
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Functional Block Diagram
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MX87

1.0

Supply Voltage (Vpp, Vppa, Vobi» Vopo)
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ESD Rating (Machine Model

Operating Ratings 1t
Supply Voltage (Vpp, Vppo)

T Notice: Permanent device damage may occur if absolute maximum ratings are exceeded. This is a stress rating only
and functional operation is not implied at conditions other than those detailed in the operational sections of this data

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

ESD Rating (Human Body Model)

sheet. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.
11 Notice: The data sheet limits are not guaranteed if the device is operated beyond the operating ratings.

DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Unless otherwise indicated, typical values are for T = +25°C. The min. and max. values

are for —-40°C < T, < +85°C.

+2.375V to +3.465V

Parameter Sym. Min. Typ. Max. Units Condition
2.375 2.5 2.625 2.5V operation
Supply Voltage Voo \Y
Vbbo 3.135 3.3 3.465 3.3V operation
Analog and 1/0 Supply Vppi 2.375 — 3.465 \Y, —
PLL Core Vbpa 2.375 — 3.465 \Y, —
PLL Core Current
Consumption oA - - 60 mA | —
Analog and I/O Current Ippi — — 20 mA —
Output Stage Current
Consumption Ibbo — — 70 mA Per output bank, unloaded
Miscellaneous Logic Ibp — — 8 mA —

LVPECL DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vppcore = Vpp = Vppo = 3.3V #5% or 2.5V 5%, T = —40°C to +85°C, unless
otherwise noted. R = 50Q to Vppg — 2V.

Parameter Symbol Min. Typ. Max. Units Condition
Output High Voltage Vou V?%%‘ V?%C% " |Vopo-08| V [50QtoVppo -2V
Output Low Voltage VoL Vpbpo - 2 V?E’?%‘ Vopo—-1.6| V  [50Qto Vppo -2V
Peak-to-Peak Output .

Voltage VSWING 0.65 0.77 0.95 \Y Flgure 5-7

© 2020 Microchip Technology Inc.
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MX87

LVDS DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vppcore = Vpp = Vppo = 3.3V #5% or 2.5V 5%, T = —40°C to +85°C, unless
otherwise noted. R = 100Q between Q and /Q.

Parameter Symbol Min. Typ. Max. Units Condition
Differential Output .
Voltage Vobp 245 350 454 mV | Figure 5-7
Common Mode
Voltage Veum 1.125 1.2 1.375 \Y, —
Output High Voltage VoH 1.248 1.375 1.602 V —
Output Low Voltage VoL 0.898 1.025 1.252 \Y, —

HCSL DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vppcore = Vop = Vppo = 3.3V £5% or 2.5V 5%, Tp = —40°C to +85°C, unless
otherwise noted. R = 50Q to Vgg.

Parameter Symbol Min. Typ. Max. Units Condition
Output High Voltage VoH 660 700 850 mV |—
Output Low Voltage VoL -150 0 27 mvV |—
Crossing Point Voltage | Vcross — 350 — \ —

LVCMOS DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vppcore = Vop = Vppo = 3.3V £5% or 2.5V 5%, T =—-40°C to +85°C, unless otherwise

noted. R =50Q to Vppp/2.

Parameter Symbol Min. Typ. Max. Units Condition
Output High Voltage VoH Vpp—0.8 — — \% Highest drive (default)
Output Low Voltage VoL — — 0.5 \Y, —

Input High Voltage Vi Vpp —0.7 — Vpp + 0.3 V —

Input Low Voltage Vi Vgs—0.3 — 0.3 xVpp vV |—

Input High Current IH — — 5 MA | Vpp =V)y = 3.465V
Input Low Current I -150 — — MA | Vpp =3.465V, V| =0V

REF_IN DC ELECTRICAL CHARACTERISTICS
Electrical Characteristics: Vpp = 3.3V 5% to 2.5V +5%, T = —40°C to +85°C.

Parameter Symbol Min. Typ. Max. Units Condition
Input Common Mode
Voltage VCMR 0.3 — VDD -0.3 V Note 1
Input Voltage Swing VswiNG 0.2 — — Vpp |Note 1

Note 1:

See the Input Selection section.
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MX87

AC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vpp = Vppo1/2 = 3.3V 5% or 2.5V +5%:; Vpp = 3.3V 5%,
Vppo1/2 = 3.3V £5% or 2.5V £5%; Tp = —40°C to +85°C.

Parameter Symbol Min. Typ. Max. | Units Condition
Input Frequency . .
(Note 1) fin 12.5 875 MHz | Reference input
12.5 — 875 LVPECL, LVDS, HCSL
Output Frequency fouT MHz
12.5 — 400 LVCMOS
85 135 350 LVPECL output
Output Rise/Fall Time 85 140 300 LVDS output
t/t ps
(Note 2) 175 200 400 HCSL output
100 200 400 LVCMOS output (default drive)
45 50 55 All output frequencies
Output Duty Cycle OoDC %
48 50 52 <450 MHz output frequency
Input-to-Output .
Propagation Delay tpp 4 ns | Synthesizer mode
Output-to-Output Skew
(Note 3) tskew — — 50 ps | Same output bank, (Note 4)
PLL Lock Time t ock — 5 20 ms | Time from 90% Vpp
156.250 MHz, Integration range (12 kHz —
) — 85 —
RMS Phase Jitter ¢ s 20 MHz)
(Note 5, Note 6) JIT(@) . 65 . 156.250 MHz, Integration range
(1.875 MHz — 20 MHz)
Note 1: Available on REF_IN package versions only.
2: See Figure 5-7.
3: Output-to-output skew is defined as skew between outputs at the same supply voltage and with equal load
conditions. It is measured at the output differential crossing points.
4: Output-to-output skew is only defined for outputs in the same PLL bank [A:B, C:D] with the same output
logic type setting.
5: All phase noise measurements were taken with an Agilent 5052B phase noise system.
6: If using an external reference input, use a low phase noise source. The output phase noise will follow the

input source phase noise up to about 1.5 MHz.

TEMPERATURE SPECIFICATIONS

Parameters | Sym. | Min. | Typ. | Max. | Units | Conditions
Temperature Ranges
Ambient Temperature Range Ta —40 — +85 °C |—
Case Temperature — — — +115 °C |—
Lead Temperature — — — +260 °C Soldering, 20 sec.
Storage Temperature Range Ts -65 — +150 °C |—
Package Thermal Resistances (Note 1)
Thermal Resistance, 7x7 TQFN-48Ld | 6 | — | 26 | — [-cw [—
Note 1: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable

junction temperature and the thermal resistance from junction to air (i.e., Tp, Ty, 85). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +85°C rating. Sustained junction temperatures above +85°C can impact the device reliability.

© 2020 Microchip Technology Inc. DS20006343A-page 5
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2.0

PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE
Pin Number | Pin Name Pin Type Pin Level Description
33 QA1
35 /QA1
29 QA2
31 1QA2
25 QA3 LVPECL
27 JQA3 LVDS HCSL
O, (DIF/SE) Differential/Single-Ended Clock Output (LVCMOS)
20 QB1 LVCMOS
22 /QB1 (Q only)
13 QB2
15 /QB2
9 QB3
11 /QB3
18 FSA Frequency Select, on-chip 75 kQ pull-up
I, (SE) LVCMOS |1 = Primary Selection
17 FSB 0 = Secondary Selection
4
20 Vbop PWR — Power Supply
26
32 Vppoa PWR — Power Supply for Outputs QA
34
8
14
19 Vbpogs PWR — Power Supply for Outputs QB
21
39 VppAPLL PWR — Analog Power Supply for PLL
48 Vppi PWR — Power Supply for Reference Input Circuits and Crystal
42 Vsgi PWR — Ground for Reference Input Circuits and Crystal Oscillator
1
12 GND-Vss Power Supply Ground. The exposed pad must be
(Exposed PWR —
21 Pad) connected to the Vgg ground plane.
ePAD
28
30 Vssoa PWR — Ground Return Path for the Bank A Output Drivers
36
10 .
23 Vssos PWR — Ground Return Path for the Bank B Output Drivers
Output Enable, Outputs QA1/2/3 disable to tri-state
5 OEA1/2/3 I, (SE) LVCMOS |0 = Disabled
1 = Enabled, on-chip 75 kQ pull-up
Output Enable, Outputs QB1/2/3 disable to tri-state
16 OEB1/2/3 I, (SE) LVCMOS |0 = Disabled
1 = Enabled, on-chip 75 kQ pull-up

DS20006343A-page 6
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MX87

TABLE 2-1: PIN FUNCTION TABLE (CONTINUED)
Pin Number | Pin Name Pin Type Pin Level Description
43 REFIN1 LVPECL,
. LVDS
I, (Diff/SE ’ Reference Clock Input 1
45 /REFIN1 (DIffiSE) | pesL, pu
LVCMOS
38
41 No C
o Connect
:2 NC o o No internal connections to the ASIC are made
47
Truth Tables
TABLE 2-2: OUTPUT ENABLE
OEA OEB Output
0 1 3 QA outputs tri-state
1 0 3 QB outputs tri-state
TABLE 2-3: FREQUENCY SELECT PIN
FSA FSB Output Frequency
0 1 QA Outputs: Secondary output dividers
QB Outputs: Primary output dividers
1 0 QA Outputs: Primary output dividers
QB Outputs: Secondary output dividers
1 1 QA Outputs: Primary output dividers
QB Outputs: Primary output dividers
0 0 QA Outputs: Secondary output dividers
QB Outputs: Secondary output dividers

© 2020 Microchip Technology Inc.
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3.0 KEY PROGRAMMABLE PARAMETERS

3.1 Frequency Settings for One PLL
and One Output Bank

The REF input frequency can be from a reference clock
input. The REF input frequency range is 12.5 MHz to
875 MHz.

The VCO has a range of 2875 MHz to 3540 MHz.
Counters M and PO have a range of 4 to 259.
Counters P1, P2, and P3 have a range of 1 to 16.

PHASE
REF veo AR

Qb2

QD3

FIGURE 3-1: Frequency Settings for One
PLL and One Output Bank.

EQUATION 3-1:

freo = REFxM

EQUATION 3-2:

OD1 = fyc0+(POXP1)

EQUATION 3-3:

OD2 = fyco+ (POxP2)

EQUATION 3-4:

OD3 = fyco+ (POxP3)

3.2 Output Logic Programming

Available output logic types are LVPECL, LVDS, HCSL,
and LVCMOS.

Each output can be programmed individually to one of
the four logic types.

All logic types are differential except LVCMOS. For
LVCMOS, only the true channel of the output pair is
enabled, and the complementary channel is disabled.
With LVCMOS there is also an output drive setting.
There is one setting for all LVCMOS outputs, so all
LVCMOS outputs will have the same drive strength.

Unused outputs are disabled to high impedance.

3.3 Input Selection

The reference input can be programmed to be either
the crystal or an external reference clock.

The crystal oscillator circuit has capacitors on the IC so
external capacitors are not required.

The reference inputs can be differential or single-ended
and require only a small amplitude signal, >200 mV, to
operate, but a higher level, ~1.5V to 2.5V, will give
optimum jitter performance.

MX87xxxx
F————————————-
|
© |
Diffe tial ‘ermination
ot |
(e,
|
-~_-
|
|
Single-Ended
Signal
(TL=<=47 10kQ REFIN
|
001pF |
N
FIGURE 3-2: Differential and

Single-Ended Options.

The single-ended reference signal input can be
LVCMOS, but smaller amplitudes like >800 mVpp
clipped sine wave from a TCXO will also work.

3.4 Frequency Select Programming

Each of the four output banks has a frequency select
pin. For each bank, two PO, P1, P2, and P3 counter
values can be programmed, a primary and a secondary
value. The frequency select pin toggles between the
two values assigned to each counter, changing the
output frequencies.

DS20006343A-page 8
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4.0 APPLICATION INFORMATION

4.1 Input Reference

When operating with the crystal input reference, do not
apply an active switching signal to REF_IN.

4.2 Output Traces

Design the output signal traces according to the output
logic requirements, terminations, etc. These are high
edge rate signals so care must be taken in the PCB
layout/traces, use best Sl practices. If LVCMOS is
unterminated, add a 30Q resistor in series with the
output as close as possible to the synthesizer output
pin and start a 50Q trace on the other side of the
resistor.

For differential traces you can either use a differential
design or two separate 50Q traces. For EMI reasons, it
is better to use a balanced differential transmission line
design.

LVDS can be AC-coupled or DC-coupled to its
termination.

© 2020 Microchip Technology Inc.

DS20006343A-page 9



MX87

5.0 POWER SUPPLY FILTERING RECOMMENDATIONS

FB, 80Q to 150Q
050 @ 100M

VDD PIaneW
4.7pF
FB, 80Q to 240Q

0.50 @ 100M

VDD Plane %Trm\
4.7pi .1ui.

FB, 80Q to 240Q
@ 100M

VDD Plane f\o/i(/)\, TT 000 T 1T T T VDDA _PLL

10pF 4.7uF A7yF ApF| .047yF | .01pF

|
System PDS-VDD Plane
L o Loae oot —arm—o1m F—vDDO_AB

0.47uF 0.1uF 0.01uF 4.7nF

I3 3

FIGURE 5-1: Recommended Power Supply Filtering.

VDD
1

ApF | .047uF | .01pF

VDDI
L

47l .01pl

o
T
m

» Use the power supply filtering shown in Figure 5-1 for Vppapi L @and Vpp.

» Connect VDDO and VDD pins directly into their power plane or power paddle. Use lowest inductance structures
possible.

» Connect all VSS pins directly to the ground power plane.

» Recommended ferrite bead properties are 80Q to 240Q impedance and >250 mA saturation current.

» To improve power supply filtering beyond what a ferrite bead can provide, the Ripple Blocker™ provides a
solution. MIC94300 or MIC94310 are recommended parts. The filter circuit with Ripple Blocker is shown in
Figure 5-2 and can be used along with any of the above Vpp sections except Vppo.

RIPPLE

BLOCKER] | | L vDD

mio.omi 4.7ni

VDD PLANE

e

FIGURE 5-2: Filter Circuit with Ripple Blocker.

DS20006343A-page 10 © 2020 Microchip Technology Inc.
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FIGURES AND CIRCUITS

T
ODC= T—1 x100%

OH | Qo0 R F
) FIGURE 5-4: All Outputs Rise/Fall Time.
Vo nQO0

FIGURE 5-3: Duty Cycle Timing.

RMS PHASE NOISE/JITTER

o

'%J PHASE NOISE PLOT

@)

o

L

)

% / \AﬂﬂASE NOISE MASK

f, f,
OFFSET FREQUENCY
RMS JITTER = VAREA UNDER THE MASKED PHASE NOISE PLOT
FIGURE 5-5: RMS Phase/Noise/Jitter.
2V VDDO
VDD, VDDA, VDDO
OSCILLOSCOPE OSCILLOSCOPE
= Q
Z0 = 50Q
50Q A
% 50Q
= = VSS
-1.3Vor -0.5V = =
FIGURE 5-6: LVPECL Output Test Circuit. -
FIGURE 5-7: HCSL Output Test Circuit.

© 2020 Microchip Technology Inc.
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VDD = VDDA = 3.3V +VDDO/2

VDDO = 2.5V or 3.3V
OSCILLOSCOPE

50Q
—VDDO/2 =
FIGURE 5-8: LVDS Output Test Circuit. FIGURE 5-9: LVCMOQOS Output Test
Circuit.

HCSL Source Terminated per JESD8-18A

Rt
Two 42.5Q traces/85Q Differential trace

HCSL HCSL
Output :j> Input

Rs
Rt Rs=27Q
Rt =430Q
FIGURE 5-10: 850 Differential Transmission Line.
Rt

Two 50Q traces/100Q Differential trace

HCSL HCSL
Output :j> Input

Rs

Rs=33Q
Rt =49.9Q

FIGURE 5-11: 100Q Differential Transmission Line.

DS20006343A-page 12 © 2020 Microchip Technology Inc.
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6.0 PHASE NOISE PERFORMANCE

Agilent E5052B Signal Source Analyzer

PPhase Moise 10.00dB/ Ref -20.00dBc/Hz

20,00 W Carrier 149,997624 MHzT  4.2445 dBm
Lot 1l: 100 H=z —99. 0394 dBc/Hz
2l 1 kW= -124.3499 dBC/Hz
30,00 3: 10 kH=z -143.5927 dBC/H=Z
' 4: 100 kHz |-151.29%84 dBc/H=z
5: 1 MHz -151.2021 dBC/H=z
~40.00 G2 10 MH= —167.5627 dBC/H=z
F: 20 MH=z -169.8225 dBC/H=z
*58: 40 MHzZ -172.3051 dBC/H=z
-50.00 Xilstart 12 kHz
Stop 20 MHZ
Center 10.006 MHZ
-A0,00 Span 19,988 mMH=z
=== poise ===
Analysis Range x: Band marker
-70.00 Analysis Range vi Band Marker
Intg Moise: -85.7246 dec / 19.60 MHz
RME Moise: 73,1622 jprad
-30.00 419189 mddeg
RMS 19tter: |77.629 fsec
residual FM: 313.651 Hz
-90.00
-100.0 Fi
-110.0
-120.0
-130.0
-140.0
-150.0 3
4 3
-160.0
-170.0 W?
i} 4
-180.045 &= e = Ea] i A
| 1F Gain 400k Freq Band [99M-1.5GHz]| Spur LD Opt [<150kHz] F24pts| Corre &
FIGURE 6-1: 150.0000 MHz, HCSL, Integration range 12 kHz to 20 MHz: 77.6 fsgys.

© 2020 Microchip Technology Inc.
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MX87

Agilent E5052B Signal Source Analyzer
I »Phase Moise 10.00dEf Ref -20.00dBciHz

50,00 p r Carrier 156.249552 MHs 2.7274 dBmn
iad 1: (100 Hz -93.3928 dBC/HzZ
2 1 kHz -11%9. 8648 dBC/HZ
-30.00 3 10 kH=z ~140.148%9 CIBC/;HZ
4 100 kHz ~149.2031 deBc/Hz
5: 1 MHz ~151. 0422 dBC/HZ
-40.00 G 5 MHZ ~157,. 7768 dec/Hz
710 MHz -163.3569 deBc/Hz2
8 20 MHZ -165.3298 dBC/HzZ
-50.00 S 50 MHz -165. 5679 dBc/Hz
=102 100 MHz  -165.5679 dBc/Hz

Wi ostart 12 kHz
-60.00 Stop 20 MHZ
Center 10, 006 MHz

Span 19, 988 MHz
-70.00 === Noise ===

Analysis Range ¥: Band Marker
Analysis Range Y|: Band Marker

-20.00 Ity Woise: -84,2366 dBC 7 19.69 WAz
RMZ Moise:| 86,8334 urad

o000 4.97519 mdeg
e RMZ Jitter: 85,448 fsec

ki Residual FM: 480,461 Hz
-100.0
-110.0
-120.0

2
-130.0
-140.0
3
-150.0
1 5

-160.0 ]

1
Lt [
-170.0 74 ]

1800445 & 5 185 Fo] = 10
J IF Gain 30dB Freq Band [250M-7GHz Spur| LO Opt [<150kHz F7apts Carre 2
FIGURE 6-2: 156.250 MHz, LVPECL, Integration Range 12 kHz to 20 MHz: 88 fsgys.
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Agilent E50528 Signal Source Analyzer
I»Phase Moise 10.00d84 Ref -20,00d80/Hz
20,00 r Carrier 312.5091904Hz - 2.1274 dBm
ianid 1: 100 Hz -59.9258 dBc/Hz
2: |1 kHz ~117.1681 dec/Hz
30,00 3: 10 kH= ~134.9541 dEc Hz
41 100 kHz =145, 0171 dBC/Hz
51 |1 MHz ~145.4928 dBC/HzZ
-40.00 G 5 MHZ =152, 1634 dBc/Hz
7i 10 MHZ ~158, 5453 dBCAHZ
8| 30 MHzZ ~162, 0740 dBc/Hz
-50.00 S B0-MHZE -162.3217 dBc/Hz
=L 100 MHz | -163. 3046 dBc/Hz
®istart 12 kHz
-60.00 Stop 20 MHz
Center 10,006 MHEZ
span 19, 988 MHEZ
-70.00 === NOisE ===
Analysis Range X! Band marker
analysis Range Yi Band marker
-80.00 Inty Noise: -78.7788 dBc / 19.69 MHz
RMS MNoise: 162,771 prad
9.3261 mdeqg
-50.00 RMz Jitter: 82.8%6 fsec
1 Residual FM: 810,205 Hz
-100.0
-110.0
-120.0
2
-130.0
-140.0
3
-150.0 3 5
] 1n
-160.0 W]
7
-170.0 LR
180045 ] & e 188 ] ] i
FIGURE 6-3: 312.500 MHz, LVPECL, Integration Range 12 kHz to 20 MHz: 83 fsgys.

© 2020 Microchip Technology Inc.
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Agilent E50528B Signal Source Analyzer

IDPhase Meoise 10.00dEf Ref -20.00dBcfHz

20,00 b r Carrigr 322 261782 MHa 4,3683 dBm
i 1: [100 fz 100, 2716 [dEcfH2
2.3 [LikHE ~118. 5936 dBC HZ
30,00 3: [10|khz -136.3553 dBc H=Z
' 4: 100 kHz|  -143.9754 dBc Hz
5: 1 MHz ~145.4304 dBc HZ
40,00 G: 10 MHz -15%. 8768 dBc /H=
7: 40 MHz -162.8694 dBc/H=z
=81 80 MH=z -162.5810 dBc/H=Z

50,00 ®iostart 12 kHz
Stop 20 MHZ
Center 10,006 MHZ

60,00 Span 19, Q88 MHZ

=== NOis58|===

Analysis Range x: Band Marker
-70.00 Anatysis Range ¥i Band Marker

Intg nWojse: $79,.3722 dBc / 19.89 MHz
RMS nWofse: 152,022 prad
-80.00 8. 71023 mdeg
RMS Jitfer: 75.07% fslec
Residual FM: FO4.269 Hz
-90.00

-100.0
-110.0
-120.0
-130.0
-140.0
-150.0 4 5

-160.0 Tl
&

1700 7

Stop 100 MHz
Ph Rl Corloml ovlPow ovlAtn odelF R efi lFvinef2lSton]
FIGURE 6-4: 322.265625 MHz, LVPECL, Integration Range 12 kHz to 20 MHz: 75 fsgys.
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[ Agilent E5052B Signal Source Analyzer
er‘hase Moise 10.00def Ref -20.00dBc/Hz
20.00p Carrier 524,999655F4Hz w  2.9922 dBm
i 1 100 Hz —B8.4451 dBc/Hz
2 1 kHz -113. 48358 dBc/HE
30,00 3 10 kHz -129,4058 dBc/Hz
' 4 100 kHz |-139.0383 dBc/Hz
5: 1 MHz -140.1861 dEC/H=z
40,00 i 5 MHZ -147.6424 dBc/Hz
' 71010 mMHZ -156. 0901 dBcs/HE
8 20 MHZ -159.5221 dec/Hz
50,00 S: 40 MH=z -161. 0630 dEc/Hz
' 107 B0 MHz | -161.9439 dBC/HZ
w1 start 12 kHz
Stop 20 MHE
-60.00 Center 10,006 MHZ
Span 19,988 MHz
=== hOlsg ===
~/0.00 analysis Range X |Band Marker
Analysis Range w1 |Band Marker
-an.0o0 Intg Modse: -73.8993 dBc / 19.6% MHz
' RMZ Moise: 285.465 prad
16.355% mdeg
RMS Jitter: 72.695 fsec
-90.00 T Fesidual FM: 1.118668 kHz
-100.0
-110.0
-12000 2
-130.0
3
-140.0
4 5
-150.0
10
-160.0
7 JT‘T-V—
Il
-170.0
-180.045 ] & = TR o] = A
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FIGURE 6-5: 625.0000 MHz, HCSL, Integration Range 12 kHz to 20 MHz: 72.7 fsgys.
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STANDARD BASE MODULES

Use the Clockworks® Configurator to generate a valid part number. Visit http://clockworks.microchip.com/timing/ to

configure a part to your specifications.

TABLE 6-1: FREQUENCY TABLE
Part Number Base Frequency
MX875BB0000 50.000000 MHz
MX875CB0000 52.000000 MHz
MX875AB0000 52.083333 MHz
MX875DB0000 51.840000 MHz
MX875EB0000 53.710937 MHz
MX876BB0000 62.500000 MHz
MX876AB0000 64.000000 MHz
MX876CB0000 66.666666 MHz

DS20006343A-page 18
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7.0 PACKAGING INFORMATION

71 Package Marking Information

48-Lead TQFN* Example
AN ° R
XXXXXXX MX875AB
YYWWNNNX 2026971R
XXXX 0120

Legend: XX...X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN  Alphanumeric traceability code
XXXX  Part number generated by ClockWorks Configurator (eg: 0120)
Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator ()
can be found on the outer packaging for this package.

e, A, V Pin one index is identified by a dot, delta up, or delta down (triangle
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.

© 2020 Microchip Technology Inc. DS20006343A-page 19



MX87

48-Lead TQFN 7 mm x 7 mm Package Outline and Recommended Land Pattern

48-Lead Thin Plastic Quad Flat, No Lead Package (KUX) - 7x7x1.15 mm Body [TQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

48X
(& ]o.08[C]
o] C_>:
NOTE 1 N
N |
>
7
DILLA 4 @
(DATUM B) L '
(DATUM A) —| |
2X
[]o.10]c !
2X
‘Jo.10]c TOP VIEW | . 2:3)
— A |
$Jo.10@[c[A]B] EENE\IG
D2
| SIDE VIEW
:JUUUUU!UUUUUL [4]o.10M|c|A[B]
= | =
-
L__%_ . B |
NN =
TSN :
SINNNNN = ¢
BENY 5t
NOTE 1 : N Nﬂmn £ Hjlﬂ__,—(
. 48X b

@_.i L $0.10@(:A|B|

BOTTOM VIEW 0.05@|C

Microchip Technology Drawing C04-466 Rev A Sheet 1 of 2
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MX87

48-Lead Thin Plastic Quad Flat, No Lead Package (KUX) - 7x7x1.15 mm Body [TQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Terminals N 48
Pitch e 0.50 BSC
Overall Height A 1.05 1.10 1.15
Standoff A1 0.00 0.035 0.05
Terminal Thickness A3 0.203 REF
Overall Length D 7.00 BSC
Exposed Pad Length D2 550 | 560 | 5.70
Overall Width E 7.00 BSC
Exposed Pad Width E2 5.50 5.60 5.70
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.40 0.45
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-466 Rev A Sheet 1 of 2
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48-Lead Thin Plastic Quad Flat, No Lead Package (KUX) - 7x7x1.15 mm Body [TQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Y1
B EEE— ] == {
SILK SCREEN / = =X
-
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN_ | NOM | MAX
Contact Pitch E 0.50 BSC
Center Pad Width X2
Center Pad Length Y2
Contact Pad Spacing C1 7.00
Contact Pad Spacing C2 7.00
Contact Pad Width (X48) X1
Contact Pad Length (X48) Y1
Contact Pad to Center Pad (X48) G1 0.20
Contact Pad to Contact Pad (X44) | G2 0.20
Thermal Via Diameter V 0.33
Thermal Via Pitch EV 1.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during

reflow process

Microchip Technology Drawing C04-2466 Rev A
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APPENDIX A: REVISION HISTORY

Revision A (April 2020)

« Initial release of MX87 as Microchip data sheet
DS20006343A.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART NO. XX X XXXX X X X X
Device Base Stability Unique Voltage Package Temperature Media
Frequency Part Number Option Range Type
Examples:
Device: MX87: Ultra-Low Jitter Clock Synthesizer with
evice: Integrated Quartz Crystal a) MX875BBxxxUMG:  MX87, 50 MHz Base Frequency.

+50/20 ppm Stability, Unique
Part Number, 2.5V/3.3V Supply

gg : gg'ﬁﬁf% MHz Voltage, 7 mm x 7 mm 48-Lead
5C = 52 MHz TQFN, —40°C to +85°C (NiPdAu
Base Frequency: 5D = 51.84 MHz Temperature Range, 43/Tube
I o SesT MR b) MX875CCxxxxUMGR: MX87, 52 MHz Base Frequency,
68 - 625MHz +50/50 ppm Stability, Unique
6C = 66.666666 MHz Part Number, 2.5V/3.3V Supply
Voltage, 7 mm x 7 mm 48-Lead
TQFN, —40°C to +85°C (NiPdAu
'S = fgggg ggm Temperature Range, 1000/Reel
C = 50/50 ppm ¢) MX875DExxxxUMY:  MX87, 51.84 MHz Base Freq.,
Stability: D = +15/10 ppm —10/+75C +25/15 ppm Stability, Unique,
E = fggﬂg ppm 750 Part Number, 2.5V/3.3V Supply
= % ppm -
H = £20/10 ppm —10/+75C \T/OQIESG’—ZOTgtz 18”;%48 Lead
(Matte-Sn) Temperature Range,
Unique Part XXXX = Generated by ClockWorks Configurator 43/Tube

Number: d) MX876BAxxxxUMYR: MX87, 62.5 MHz Base Freq.,

+20/10 ppm Stability, Unique
Voltage Option: U = 2.5V/3.3V Part Number, 2.5V/3.3V Supply
Voltage, 7 mm x 7 mm 48-Lead
TQFN, —40°C to +85°C

Package: M = 7mmx7 mm 48-Lead TQFN (Matte-Sn) Temperature Range
1000/Reel

Temperature G = —40°C to 85°C (NiPdAu Lead-Free) . . . .

Range: v = —40°C to 85°C (Matte-Sn Lead-Free) Note: Tape and Reel identifier only appears in the cata-

log part number description. This identifier is used
for ordering purposes and is not printed on the
device package. Check with your Microchip Sales
Office for package availability with the Tape and
Reel option.

. . <blank> = 43/Tube
Media Type: R = 1,000/Reel

Note 1: The TQFN package has six (6) outputs, Output Enable control, and
Frequency Select control. Use the web tool at http://clockworks.micro-
chip.com/timing/ to determine your desired configuration.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec,
AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud, chipKIT,
chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex,
flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer, LANCheck,
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TimePictra, TimeProvider, Vite, WinPath, and ZL are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
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Technology Inc. in other countries.
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All other trademarks mentioned herein are property of their
respective companies.
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