MICREL

SM802XXX

Flexible Ultra-Low Jitter Clock Synthesizer

Clockworks™ FLEX

General Description

The SM802xxx series is a member of the ClockWorks™
family of devices from Micrel and provide an extremely
low-noise timing solution for applications such as (1-100)
Gigabit Ethernet, SONET, Wireless base station, Satellite
communication, Fibre Channel, SAS/SATA and PCl-e. It is
based upon a unique PLL architecture that provides less
than 250fs phase jitter.

The devices operate from a 2.5V or 3.3V power supply
and synthesize up to 8 different combinations (LVPECL,
LVDS, HCSL) of differential or 16 single ended output
clocks. The devices accept an external reference clock or
crystal input.

The SM802xxx series is fully programmable and a web
tool is available to configure a part for samples at:
http://clockworks.micrel.com/micrel/

Datasheets and support documentation are available on
Micrel's web site at: www.micrel.com.
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Features

e 115fs at 156.25MHz (1.875MHz to 20MHz)
e 245fs at 156.25MHz (12kHz to 20MHz)

¢ On chip power supply regulation for excellent board
level power supply noise immunity

e Generates up to 8 combinations of differential or 16
single-ended clock outputs.

— LVPECL, LVDS, HCSL, LVCMOS (SE or Diff)
e Selectable input:

— Crystal: 11MHz to 30MHz

— Reference input: 11MHz to 80MHz
¢ No external crystal oscillator capacitors required
e 2.5V or 3.3V operating power supply
¢ Available in Industrial Temperature range

¢ Available in Green, RoHS, and PFOS compliant QFN
packages:

— 44-pin, 7mm x 7mm
— 32-pin, 5mm x 5mm
— 24-pin, 4mm x 4mm
— 16-pin, 3mm x 3.5mm

Applications

e 1/10/40/100 Gigabit Ethernet — (GbE)
e SONET/SDH

o PCI-Express

e CPRI/OBSAI — Wireless base station
e Fibre Channel

e SAS/SATA

e DIMM
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Micrel, Inc.

SM802XXX

Ordering Information

Part Number Marking Shipping Ambient Temperature Range Package
SM802xxxUMG 802xxx Tray —40°C to +85°C See Package Options
SM802xxxUMGTR 802xxx Tape and Reel —40°C to +85°C See Package Options

Package Options

g?)‘;m% QFN Package Oligl];ts Crystal Re{f;irt‘ce XTAL_SEL | FSEL 85; Bip'-;ss
#1 44-pin, 7mm X 7mm 8 diff. Yes Yes Yes Yes Yes Yes
#2 32-pin, 5mm x 5mm 4 diff. Yes Yes Yes Yes Yes Yes
#3 24-pin, 4mm x 4mm 4 diff. Yes Yes Yes No No Yes
#4 24-pin, 4mm x 4mm 2 diff. Yes Yes Yes Yes Yes Yes
#5 16-pin, 3mm x 3.5mm 2 diff. No Yes No Yes No No
#6 16-pin, 3mm x 3.5mm 2 diff. Yes No No No No No
Note:
1. Use the web tool at http://clockworks.micrel.com/micrel/ to determine the desired configuration.
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Pin Configurations
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Option #2
32-Pin 5mm x 5mm QFN

Option #1
44-Pin 7mm x 7mm QFN (QFN-44L)
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Option #4
24-Pin 4mm x 4mm QFN

Option #3
24-Pin 4mm x 4mm QFN
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Option #6
16-Pin 3mm x 3.5mm QFN

Option #5
16-Pin 3mm x 3.5mm QFN
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Pin Description

Pin Numbers by Package Option ] )
. Pin Pin . .
#1 #2 #3 #4 #5 #6 Pin Name Type Level Pin Function
44-Pin | 32-Pin | 24-Pin | 24-Pin | 16-Pin | 16-Pin
18 13 10 9 6 XIN e, ,
; Crystal connections
19 14 11 10 7 XOUuT (SE)
17 12 9 8 7 REF_IN I, (SE) | LVCMOS |Reference Clock input
Frequency Select, divides output
14 10 6 6 FSEL l, (SE) |LvcMos |frequencies by 2.
0 = FREQ, 1 = FREQ/2, 45kQ pull-up
XTAL Select, selects between XTAL and
10 6 6 4 - - XTAL SEL | I, (SE) |LvCMOS |REF_IN
0 = REF_IN, 1 = XTAL, 45kQ pull-up
Bypasses the PLL and switches the XTAL
PLL or REF_IN frequency to all outputs
9 5 5 3 - - I, (SE) |LVCMOS
BYPASS 0 = PLL mode, 1 = Bypass mode, 45kQ
pull-down
Clock Outputs from Bank 1
25 /QA .
- - - - - ') Various |Each output can be programmed to its
26 QA own logic t}/pe: LVPECL, LVDS, HCSL, or
LvcMos?
28 21 16 QB )
- - - 0] Various
29 22 17 QB
32 /1QC )
- - - - - 0] Various
33 QC
35 25 20 19 14 14 /QD .
o Various
36 26 21 20 15 15 QD
Clock Outputs from Bank 2
41 30 23 22 - - /QE 0O Various | Each output can be programmed to its
42 31 24 23 QE own logic t}/pe: LVPECL, LVDS, HCSL, or
LvcMos?
1 IQF
- - - Q o] Various
2 2 2 QF
4 1QG
- - - Q 0] Various
5 QG
7 /IQH
- - - - - Q 0] Various
8 QH
31 23
37 7 18 17 16 16 VDDO1 PWR Power Supply for the outputs on Bank 1.
38
16 1
43 3> 1 24 16 16 VDDO2 PWR Power Supply for the outputs on Bank 2.
44
Note:

2. In the case of LVCMOS, an output pair can provide two single-ended LVCMOS outputs.
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Pin Numbers by Package Option ] )
. Pin Pin . .
#1 #2 #3 #4 #5 #6 Pin Name Type Level Pin Function
44-Pin | 32-Pin | 24-Pin | 24-Pin | 16-Pin | 16-Pin
24 19
29 21 ) ) VSSO1 PWR Power Supply Ground for the outputs on
39 28 Bank 1.
2
> > ) ) VSSO2 PWR Power Supply Ground for the outputs on
29 Bank 2.
40
11
7 7 5
20
15 12 11 8 8 Used for production test.
27 TEST ] )
30 20 15 16 11 11 Do not connect anything to these pins.
24 19 18 13 13
34
12
13 8 1 5 5 VDD PWR Core Power Supply.
13
21 17 13 9 9
14 VSS PWR Core Power Supply Ground.
23 18 14 10 10
15
12 12
) ) ) ) ) ) EXPOSED ) The exposed pad must be connected to
PAD the VSS ground plane.
Output Enable 1, OUT1-8 disables to
15 11 - 7 - - OE1 I, (SE) | LVCMOS |tri-state,
0 = Disabled, 1 = Enabled, 45kQ pull-up
Output Enable 2, OUT9-16 disables to
22 16 - 12 - - OE2 I, (SE) | LVCMOS |tri-state,
0 = Disabled, 1 = Enabled, 45kQ pull-up

Truth Table
Control Pin Internal Resistor® 0 Level (Low) 1 Level (High)
OE1 Pull-Up Outputs QA~QD disabled to Hi Z (Tri-State) Outputs QA~QD enabled
OE2 Pull-Up Outputs QE~QH disabled to Hi Z (Tri-State) Outputs QE~QH enabled
XTAL_SEL Pull-Up External reference clock input is selected Crystal is selected
FSEL® Pull-Up Output = Target Frequency X2 or /2 Output = Target Frequency
PLL_BYPASS Pull-Down PLL frequency is connected to outputs PLLis bgc?r?:sstde, d(igyzhatLﬂisRef_in is
Notes:

3. The internal resistor sets the default logic level on the control pin when the pin is left open. Pull up will set default logic 1 and pull down will set
default logic 0. When the pin is not available on a specific configuration, the level will be the default logic level.

4. The FSEL pin behavior can be programmed between two types:
- At FSEL=0 (low), the output frequency changes to multiply by 2.
- AtFSEL=0 (low), the output frequency changes to divide by 2.
The FSEL function affects all outputs the same way, all outputs change when the FSEL pin level changes.

June 6, 2013 5 Revision 1.0
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Absolute Maximum Ratings® Operating Ratings®

Supply VOltage (VDDr VDDOl/Z) ...................................... +4.6V Supply VOItage (VDD, VDDOl/Z) ............... +2.375V to +3.465V

Input Voltage (Vin) ceeeeeereermrenneeeeeeiinnnns —0.5Vto Vpp + 0.5V  Ambient Temperature (Ta) .ccoeevvvveeernieenenns —40°C to +85°C

Lead Temperature (soldering, 20S)........cccceveeeerrinnnns 260°C  Junction Thermal Resistance”

Case TEMPETALUIe ...........cccccueeeeeeeeeeeeeseeeseresesenenee 115°C  QFN (8;), Still-Air

Storage Temperature (Ts)..........c.ocoeuenne, —65°C to +150°C BA-PIN oo 24°CIW
B2-PIN e 34°C/IW
24-PIN e 50°C/W
LB-PIN e 60°C/W

DC Electrical Characteristics®
Vop = Vppoie = 3.3V 5% or 2.5V 5%

Vpp = 3.3V 5%, Vppo1z = 3.3V £5% or 2.5V +5%
Ta =-40°C to +85°C

Symbol Parameter Condition Min. Typ. Max. Units
3.3V Operating Voltage Vbpo1 = Vbpo2 3.135 3.3 3.465 \%
2.5V Operating Voltage Vbpo1 = Vbpo2 2.375 2.5 2.625 \%

8 LVPECL, 312.5MHz (44-pin QFN)
Outputs open

4 HCSL (PCle), 100MHz (32-pin or 24-pin
Iop Total supply current, Vop + Vopo QFN) 150 185 mA
Outputs 50Q to Vss

2 LVCMOS, 125MHz (16-pin QFN)

Vop, Vbpouz

275 345 mA

Outputs open 70 %0 mA
LVCMOS Inputs (OE1, OE2, PLL_BYPASS, XTAL_SEL, FSEL)
DC Electrical Characteristics®
Vop = 3.3V 5% or 2.5V +5%, Ta = -40°C to +85°C
Symbol Parameter Condition Min. Typ. Max. Units
ViH Input High Voltage 2 Vpp + 0.3 \%
ViN Input Low Voltage -0.3 0.8 \%
I Input High Current Vop = VN = 3.465V 150 MA
I Input Low Current Vpp = 3.465V, V| = 0V -150 HA

Notes:

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

6. The datasheet limits are not guaranteed if the device is operated beyond the operating ratings.
7. Package thermal resistance assumes the exposed pad is soldered (or equivalent) to the device's most negative potential on the PCB.

8. The circuit is designed to meet the AC and DC specifications shown in the Electrical Characteristics tables after thermal equilibrium has been
established.
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LVDS Output DC Electrical Characteristics®

Vb = Vppowz = 3.3V +5% or 2.5V 5%
Vpp = 3.3V £5%, Vppowz = 3.3V £5% or 2.5V +5%
Ta =-40°C to +85°C. R = 100Q across Q1 and /Q1.

Symbol Parameter Condition Min. Typ. Max. Units
Vob Differential Output Voltage Figure 6 275 350 475 mV
AVop Vop Magnitude Change 40 mV
Vos Offset Voltage 1.15 1.25 1.50 \%
AVos Vos Magnitude Change 50 mV
HCSL Output DC Electrical Characteristics®
Vop = Vbpowz = 3.3V 5% or 2.5V +5%
Vop = 3.3V 5%, Vppoiz = 3.3V £5% or 2.5V £5%
Ta =-40°C to +85°C. R = 50Q to Vss
Symbol Parameter Condition Min. Typ. Max. Units
Von Output High Voltage 660 700 850 mV
VoL Output Low Voltage -150 0 27 mV
VswinG Output Voltage Swing 250 350 550 mV
LVPECL Output DC Electrical Characteristics®
Vb = Vbpowz = 3.3V 5% or 2.5V +5%
Vop = 3.3V 5%, Vppoiz = 3.3V £5% or 2.5V £5%
Ta =-40°C to +85°C. R = 50Q to Vppo — 2V
Symbol Parameter Condition Min. Typ. Max. Units
Vou Output High Voltage Vopo—1.145 | Vppo—0.97 | Vppo— 0.845 \%
VoL Output Low Voltage Vopo—1.945 | Vppo—1.77 | Vppo— 1.645 \%
VswinG Output Voltage Swing 0.6 0.8 1.0 \%
LVCMOS Output DC Electrical Characteristics®
Vob = Vbpo1z = 3.3V £5% or 2.5V +5%
Vop = 3.3V 5%, Vppoiz = 3.3V £5% or 2.5V £5%
Ta =-40°C to +85°C. R = 50Q to Vppo/2
Symbol Parameter Condition Min. Typ. Max. Units
Vou Output High Voltage Figure 7 Vppo— 0.7 \%
VoL Output Low Voltage Figure 7 0.6 \%
June 6, 2013 7 Revision 1.0
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REF_IN DC Electrical Characteristics®
Vop = 3.3V 5% or 2.5V 5%, Ta = -40°C to +85°C
Symbol Parameter Condition Min. Typ. Max. Units
\m Input High Voltage 1.1 Vpp + 0.3 \%
Vi Input Low Voltage -0.3 0.6 \%
" Input Current XTAL_SEL = Vi, Vin = 0V to Vpp -5 5 HA
XTAL_SEL =V, Vin = Vop 20 A
Crystal Characteristics
Vop = 3.3V 5% or 2.5V 5%, Ta = —-40°C to +85°C
Parameter Condition Min. Typ. Max. Units
Mode of Oscillation 10pF load capacitance Fundamental, parallel resonant
Frequency 11 30 MHz
Equivalent Series Resistance (ESR) 40 Q
Shunt Capacitance, CO 2 5 pF
Correlation Drive Level 10 100 "\
LVPECL AC Electrical Characteristics® %1%
Vppa = Vpp = 3.3V 5% or 2.5V 5%, Vppo = 2.5V or 3.3V 5%, Ta = —40°C to +85°C, unless otherwise noted.
Symbol Parameter Condition Min. Typ. Max. Units
Fout Output Frequency 11 840 MHz
Tr/TE LVPECL Output Rise/Fall Time 20% — 80% 80 175 350 ps
oDC Output Duty Cycle < 350MHz 18 >0 >z %
2 350MHz 45 50 55 %
Tskew Output-to-Output Skew Note 10 45 ps
TrLock PLL Lock Time 20 ms
Tii(D) RMS Phase Jitter @ 156.25MHz Integration Range (12kHz to 20MHz) 245 fs
Integration Range (1.875MHz to 20MHz) 115 fs
Notes:

9. See Figures 4 to 7 for load test circuit examples.
10. Defined as skew between outputs at the same supply voltage and with equal load conditions; Measured at the output differential crossing points.

11. All phase noise measurements were taken with an Agilent 5052B phase noise system.
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LVDS AC Electrical Characteristics® %1112
Vopa = Vpp = 3.3V +5% or 2.5V +5%, Vppo = 2.5V or 3.3V £5%, Ta = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min. Typ. Max. Units
Fout Output Frequency 11 840 MHz
Tr/TE LVDS Output Rise/Fall Time 20% — 80% 100 160 400 ps
oDC Output Duty Cycle < 350MAz 48 >0 >2 %
2 350MHz 45 50 55 %
Tskew Output-to-Output Skew Note 10 45 ps
TLock PLL Lock Time 20 ms
Ti(D) RMS Phase Jitter @ 156.25MHz Integration Range (1.875MHz to 20MHz) 99 fs

HCSL AC Electrical Characteristics® %1
Vopa = Vpp = 3.3V +5% or 2.5V 5%, Vppo = 2.5V or 3.3V £5%, Ta = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min. Typ. Max. Units
Fout Output Frequency 11 840 MHz
Tr/TE Output Rise/Fall Time 20% — 80% 150 300 450 ps
oDC Output Duty Cycle < 350MHz 18 >0 >z %
2 350MHz 45 50 55 %
Tskew Output-to-Output Skew Note 10 50 ps
TLock PLL Lock Time 20 ms
Ti(D) RMS Phase Jitter @ 100MHz Integration Range (12kHz to 20MHz) 254 fs
Integration Range (1.875MHz to 20MHz) 115 fs

LVCMOS AC Electrical Characteristics® ® 1119
Vopa = Vpp = 3.3V +5% or 2.5V +5%, Vppo = 2.5V or 3.3V £5%, Ta = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min. Typ. Max. Units
Fout Output Frequency 11 250 MHz
Frer REF_IN Frequency 11 80 MHz
Tr/TE Output Rise/Fall Time 20% — 80% 100 500 ps
oDC Output Duty Cycle 45 50 55 %
Tskew Output-to-Output Skew Note 10 60 ps
TLock PLL Lock Time 20 ms
Tii(D) RMS Phase Jitter @ 125MHz Integration Range: 1.875MHz to 20MHz 114 fs

Notes:

12. Outputs terminated 100Q between Q and /Q. All unused outputs must be terminated.

13. Output load is 50Q to Vss.

14. Output load is 50Q to Vpp / 2.

15. Output load is 50Q to Vpp - 2V.
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hbwhelp@micrel.com or (408) 955-1690



mailto:hbwhelp@micrel.com

Micrel, Inc.

SM802XXX

Phase Noise Plots

Agilent E5052B Signal Source Analyzer

PPhase Moise 10.00dB/ Ref -20.00dBc/Hz [Smo]

2%933 dB

Awqg Factor

[ & |
Averaging
o
Correlation
6

20,00 Carrier_100.004409 Mz
! 1: 1 kHzZ -127.0052 dBC/HZ
2: 10 kHz —134.2077 dBCfHZ
000 31 100 kHz | ~138.9580 dBc/Hz
43 1 MHZ -143, 0887 dBC/HzZ
S: 5 MHZ ~1509.2901 dBc/HZ
-40,00 61 10 MHz ~165.5407 dBcsHz
=71 20 MHz ~166. 5957 dBCAHZ
®i|start 12 kHz
-50,00 Stop- 20 MHz
Center 10.006 MHz
-60.00 =
Analysis Rahge x: Band Marker
Analysis Range ¥: Band Marker
-70.00 Inty Mofse: -78.9410 dBc / 19,69 MHzZ
RMZ MOise: | 159,758 prad
9.15348 mdeg
-80.00 FMs | Jitter: 254,252 fsec
Residual FM: 403.822 Hz
-90.00
-100.0
-110.0
-120.0
1300 ff“\y
-140.0 2
-150.0
-160.0
-170.0
-1l s =3 = =
‘IF Gain 20dB Freq Band [9914-1.5GHz, Ornit QrnitS LO Opt [<150kHz. 595nts Corre &

4/4

or]cul_ov]Fow ov]atm 0dB[ExRef e R etz ]siop]5vc] 201 1-07-06 16:52],

100MHz HCSL, 254fs rms for 12kHz to 20MHz integration range

Agilent E5052B Signal Source Analyzer

IF Gain 20dB

Cor]Ctrl 0V]Pow OV]Atn 10dB

prPhase Moise 10.00d8/ Ref -30.00dBcfHz
2000 pCartier 125005372 MHr 119633 dBm PN Menu
' 1:| 1 kHz -121.9489 dBC/HzZ
2: 10 kH=z ~129.9473 dBC/HZ -
-40.00 3: 100 kHz |-134.0976 dBc/HZ
41 1 MHzZ —~138.4634 dBC/HZ Attenuator
51 2| MHZ ~144.8F32 dBC/HZ
-50.00 6: 10 MHz -166. 2868 dBcs/HZ
71| 20 MHz ~170.8040 dBc/HZ Start
i Start 1,875 MHz
60,00 Stop 20 MHz
Center 10,8375 MH Stop
Span 18.125 MHz
-70.00 === NOisE ===
Analysis Range x: Bamd Marlker DC Control Voltage
Analysis Range ¥: Bamd Marker
-80.00 Inty Woise: -83.9528(dEC / 17.8 MHzZ
RMS Woise:| 89,6137 prad DC Povwer Yoltage
5,13445 thdeg
-=0.00 RMS Jitter: 114.0095 fsec
Residual FM: 395.466|Hz Setup
-100.0
Trigger
-110.0
Marker
-120.0
Marker Search
-130.0
E) Marker To
-140,0 3
4
-150.0 5
Macro Setup
-160.0
Z_,\r Save/Recall
-170.0 3 Wy
System
-180.0
Preset
1900 g s 16 Ei A =
‘ Freq Band [99M-1.5GHz, LO Opt [«150kHz S595pts

4j4

¥

¥

b

¥

125MHz LVCMOS, 114fs rms for 1.875MHz to 20MHz integration range

ExReri|Exmerz[swo]sve] 20110530 17.25)

June 6, 2013

10

Revision 1.0

hbwhelp@micrel.com or (408) 955-1690



mailto:hbwhelp@micrel.com

Micrel, Inc.

SM802XXX

Agilent E5052B Signal Source Analyzer
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740 MHZ ~162.5854 dBC/HZ
%1 Start 12 kHz Mormalized
-50.00 STop 20 MHE b
Center 10,006 MHz (Bt 2)
60,00 S Spurious List
Analysis Range | x: Band Marker
Analysis Range ¥: Band Marken Import
-70.00 Inty Nojser -61. 5209 dBC 7 19,69 MHzZ Threshold Table ...
RMS Noise: 1.18705 mrad
80.00 65, 0131 gdeg Clear
. RMS Jitter: 293,008 fsec
Residual FM: 2.58407 kHz MGk Tabi
90,00 Explorer
1000 Minimum Spur Level
1 -120dBc
1100 Spur Sensibility
2 4
-120.0 3 Omit Specified Spur »
4
-130.0 5
-140.0
-150.0
i}
150 \A\f
70,0 z
180040 . s 1E5 2 28 1004
‘IF Gain 30dB Freq Band [250M-7GHz Qmit LO Opt [=150kHz 779pts Corre &

Eetfer [stop|ove] 20111108 1L:44)

644.53125MHz LVDS, 293fs rms for 12kHz to 20MHz integration range
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Power Supply Filtering Recommendations
Preferred filter, using Micrel MIC94300 or MIC94310 Ripple Blocker:

RIPPLE

VDD PLANE BLOCKER

"l

Alternative, traditional filter, using a ferrite bead:

FB

0.5Q

VDD PLANE 'W\’J_Wl T V°

mUi 0,047pio,o1qu|' 4,7n1

Application Information The impedance value of the Ferrite Bead (FB) needs to be
between 240Q and 600Q with a saturation current

Input Reference 2150mA.

When operating with a crystal input reference, do not apply = The YDDO1 and VDDO2 pins connect directly to the VDD

a switching signal to REF_IN. Plane. All VDD pins on the SM802XXX connect to VDD

after the power supply filter.
Crystal Layout

Keep the layers under the crystal as open as possible and ~ Output Traces

do not place switching signals or noisy supplies under the Design the traces for the output signals according to the
crystal. Crystal load capacitance is built inside the die so  output logic requirements. If LVCMOS is unterminated,
no external capacitance is needed. See the Selecting a  add a 30Q resistor in series with the output, as close as
Quartz Crystal for the Clockworks Flex | Family of  possible to the output pin and start a 50Q trace on the
Precision Synthesizers application note for more details. other side of the resistor.

If you need help selecting a suitable crystal for your For differential traces you can either use a differential
application, contact Micrel's HBW applications group at: design or two separate 50Q traces. For EMI reasons it is
hbwhelp@micrel.com. better to use a differential design.

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

Place the smallest value decoupling capacitor (4.7nF
above) between the VDD and VSS pins, as close as
possible to those pins and at the same side of the PCB as
the IC. The shorter the physical path from VDD to
capacitor and back from capacitor to VSS, the more
effective the decoupling. Use one 4.7nF capacitor for each
VDD pin on the SM802XXX.

June 6, 2013 12 Revision 1.0
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T
ODC= T—' x100%

OH Qo
Vou nQO R F
Figure 1. Duty Cycle Timing Figure 2. All Outputs Rise/Fall Time
RMS PHASE NOISE/MITTER
o
g PHASE NOISE PLOT
@]
o
w
2]
% / \Aﬂ-MSE NOISE MASK
f, f,
OFFSET FREQUENCY
RMS JITTER = YAREA UNDER THE MASKED PHASE NOISE PLOT
Figure 3. RMS Phase/Noise/Jitter
2V VDDO
VDD, VDDA, VDDO 550111 0sCOPE OSCILLOSCOPE
% 50Q % 50Q
-1.3V or —0.5V - - B -
Figure 4. LVPECL Output Load and Test Circuit Figure 5. HCSL Output Load and Test Circuit
June 6, 2013 13 Revision 1.0
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VDD = VDDA = 3.3V +VDDO/2
VDDO = 2.5V or 3.3V
OSCILLOSCOPE

500
-VDDO/2 -
Figure 6. LVDS Output Load and Test Circuit Figure 7. LVCMOS Output Load and Test Circuit
XTAL_IN
10pF PARALLEL CRYSTAL =21
XTAL_OUT
Figure 8. Crystal Input Interface
June 6, 2013 14 Revision 1.0
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Package Information and Recommended Land Pattern for 44-Pin QFN®®

PIN #1 ID
7.00£0.05 -—3.30+0.10— 10,20
PIN 1 ID—
N 44 44 ‘
< UUPUUYUUYU T Z 202005
. ] C‘l_'—
! — 2
2] — /
~ — & —]
o > [amm
_I_ pre — — 3.30£0.10
o > [am
& — (o
= ) T
= = 0.20 MN.
ANMMAMANaMN
0.50 BSC— k- - l—o0.25:0.05
NOTE: 1, 2,3 NOTE: 1, 2.3
0.8+0.02
—/ —/
0.85+0.05 — —
— —
0.00-0.05 0.20 REF. :':I:I o o o —
L R —
e 3 3| Ao )
S e B o
— (@le D) = 1
— —/ Q
NOTE: 1, 2,3 g |—— 3.610.02—4 g g

00000000000)

5.6+0.05

7.2+0.05

NOTE: 4,5
NOTE!
1. MAX PACKAGE WARPAGE IS 0.05 MM
2. MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS
3. PIN #1 IS ON TOP WILL BE LASER MARKED
4, RED CIRCLE IN LAND PATTERN INDICATE THERMAL VIA. SIZE SHOULD BE 0.30-0.3MM IN DIAMETER AND SHOULD BE CONNECTED TO GND FOR MAX THERMAL PERFORMANCE.
1.oM

M PITCH
5. GREEN RECTANGLES (SHADED AREA» REPRESENT SOLDER STENCIL OPENING ON EXPOSED PAD AREA. RECOMMENDED SIZE IS 0.93x0.93MM, SPACING IS 0.2MM

44-Pin QFN

Note:
16. Package information is correct as of the publication date. For updates and most current information, go to www.micrel.com.

June 6, 2013 15 Revision 1.0
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Package Information and Recommended Land Pattern for 32-Pin QFN®®

5.00+0.05 050 BSC PIN #1 ID
PIN 1 DOT | 0.25+0.05 —~ I"__’l l— 32/ R0.20
BY MARKING \ |32 uuuuuuuu
1\. = 8/é1
2 » 2
- (e
3.10£0.05 — + 9
5.00+0.05 -] d
- (e
- (e
\ - [an
1NNNANNT
0.40+0.05
3.104+0.05
NOTE: 1,2, 3 NOTE: 1, 2,3
| | 0.50£0.02
— —
/3  —
. . | %!
s - rl_i:|_|:|_|J_|:|_|:|_|J_|:|:—L o | = 2
SEATING PLANE | O [ =Y
0.203 REF & Ve Ve 8
0.00~0.05
= =4
S A
NOTE: 1,2, 3 ﬁ = N —
sl O -
‘ 3.400,02 ‘
4,20£0.05
I
NOTE»
1. MAX PACKAGE WARPAGE IS 005 MM NOTE: 4,5

2. MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS

3. PIN #1 IS ON TOP WILL BE LASER MARKED

4, RED CIRCLE IN LAND PATTERN INDICATE THERMAL VIA. SIZE SHOULD BE 0.30-0.3M IN DIAMETER AND SHOULD BE CONNECTED TO
GND FOR MAX THERMAL PERFORMANCE

5. GREEN RECTANGLES (SHADED AREAY Indicate SOLDER STENCIL OPENING ON EXPOSED PAD AREA. SIZE SHOULD BE 0.87x0.87 MM IN
SIZE, 1.07 MM PITCH.

32-Pin QFN

June 6, 2013 16 Revision 1.0
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Package Information and Recommended Land Pattern for 24-Pin QFN®®

2.5040.05 PIN #1 1D
Pin 1 Dot ——— 4,00 BSC —==— ~=— Exp, DAP ™
By marking —
I e P I VAVAVAVAVAV
‘1 ——
2 D
3 ) R0.20 E+ -
4,00 BSC 0.23£0.05 - 2.5010.05
' B (] Exp. DAF
500 BSC— - +
jﬁj o » C
2.5000
Ref.
BOTTOM VIEW
NOTE: 1, 2,3 NOTE: 1,2, 3
480,02
100000,
— I m
0.850+0.050 - e
i1 e N = <
5]0.05]C] —OoO0nnonJi T 2
SEATING PLANE L ¢ 5034 = e e | B
0.203+0.025 0.022% S ™M O
o
ﬁ —/ —/
SIDE VIEW 5
et s (pooood
- 2,640,02—
3,24+0.0
.20£0.0
R MMEN AND PATTERN
NOTE: NOTE: 4,5
1, MAX PACKAGE WARPAGE IS 0.05 MM
2. MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS
3. PIN #1 IS ON TOP WILL BE LASER MARKED
4, RED CIRCLE IN LAND PATTERN INDICATE THERMAL VIA.
SIZE SHOULD BE 0.30-0.3M IN DIAMETER AND SHOULD BE
CONNECTED TO GND FOR MAX THERMAL PERFORMANCE
S. GREEN RECTANGLES (SHADED AREAY Indicate SOLDER
STENCIL OPENING ON EXPOSED PAD AREA. SIZE SHOULD BE
1.00x1.00 MM IN SIZE, 1.20 MM PITCH.
24-Pin QFN
June 6, 2013 17 Revision 1.0
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Package Information and Recommended Land Pattern for 16-Pin QFN®®

PIN 1 DOT
BY MARKING 1.900040.050
™ Exp. DAP [
PIN #1 IDENTIFICATION
\. U U U U R0.200
) C/:
2.4000£0,050 [ ] ~0.2500£0,050
3.5000£0.050 Exp. DAP = Ci ,
] d
{
ANANAN

1
0.5000 Bsc-‘l |— [1.35[3[3!:‘:0.['15[]41

=—3.000010,050 —=

TOP VIEW BOTTOM VIEW
NOTE: 1, 2,3 NOTE: 1, 2,3
0.80 BSC
‘ 0.25%0.02 { I
0.2030 Ref. i
0.85£0.050 | L © —Hp00go0 N

} t
.000—&05004T Il

=]
]
=
SIDE_VIEW - IEI R
NOTE: 1, 2,3
1000 LI_—|
1

3.30 BSC
2.3040.05
0.4040.02

0ood

1,00 BSC

=1

50 _BSC ! !

1.80+0.05

2.80 BSC

RECOMMENDED LAND PATTERN

NOTE: 4,5

NOTE:

1. MAX PACKAGE WARPAGE IS 0.05 MM

2. MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS

3. PIN #1 IS ON TOP WILL BE LASER MARKED

4, RED CIRCLE IN LAND PATTERN REPRESENT THERMAL WVIA. RECOMMENDED DIAMETER IS 030 - 0.35 MM AND SHOULD BE
CONNECTED TO GND FOR MAX THERMAL PERFORMANCE

S, GREEN RECTANGLES (SHADED AREA> REPRESENT SOLDER STENCIL OPENING ON EXPOSED PAD AREA. SIZE SHOULD BE 0.80x0.60
MM, 0.20 MM SPACING.

16-Pin QFN

MICREL, INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL +1 (408) 944-0800 FAX +1 (408) 474-1000 WEB http://www.micrel.com

Micrel makes no representations or warranties with respect to the accuracy or completeness of the information furnished in this data sheet. This
information is not intended as a warranty and Micrel does not assume responsibility for its use. Micrel reserves the right to change circuitry,
specifications and descriptions at any time without notice. No license, whether express, implied, arising by estoppel or otherwise, to any intellectual
property rights is granted by this document. Except as provided in Micrel's terms and conditions of sale for such products, Micrel assumes no liability
whatsoever, and Micrel disclaims any express or implied warranty relating to the sale and/or use of Micrel products including liability or warranties
relating to fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product
can reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant
into the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A
Purchaser’s use or sale of Micrel Products for use in life support appliances, devices or systems is a Purchaser’s own risk and Purchaser agrees to fully
indemnify Micrel for any damages resulting from such use or sale.

© 2013 Micrel, Incorporated.
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