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General Description

The SM803115 is a high performance clock synthesizer
featuring high integration that provides multiple
frequencies from a single 50MHz low cost crystal. With
ultra-low jitter performance, this IC meets the requirements
of a broad range of communications protocols and chipset
ICs.

Features

¢ Multi-output generates all clocks from single IC
o Ultra-low jitter performance

Applications

e Ethernet switches
e Servers, line cards, telecommunications systems
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Ordering Information

Part Number Marking Ambient Temp. Range Package
SM803115UMG 803115 —40° to +85°C Bulk
SM803115UMG TR 803115 —40° to +85°C Tape and Reel
Pin Configuration
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Pin Description

Pin Number Pin Name Pin Type Pin Level Pin Function
30, 31 QA1, /QA1
27,28 QA2, /IQA2
25 QA3
21 QB2 LVDS
20 QB3 O, (DIF/SE) *LVCMOS Differential/*SE Clock Output
3 QC1 (Q only)
5 QC2
6 Qc3
13 QD3
2,32,35 VDD PWR Power Supply
26, 29 VDDOA PWR Power Supply for Outputs QAL, QA2 and QA3
22,23, 24 VDDOB PWR Power Supply for Outputs QB2 and QB3
4,7 vVDDOC PWR Power Supply for Outputs QC1, QC2 and QC3
9,10,12, 14 VDDOD PWR Power Supply for Output QD3
33 VDDAP1 PWR Power Supply for PLL1
1 VDDAP2 PWR Power Supply for PLL2
38 VDDI1
39 VDDI2 PWR 3.3V only Power Supply for XO
8, 11, 37 VSS PWR Power Supply Ground. The exposed pad must be
(Exposed Pad) connected to the VSS ground plane.
) This pin is not a power supply ground but MUST be
15 GND . (SE) tied to VSS.
No Connect
4 42,43, 44 N
34,36, 42, 43, c Leave open or connect to VSS
16, 17, 18, 19 DNC Do Not Connect (leave open).
Crystal Reference Input, no load caps needed
40 XIN I, (SE *12pF tal .
 (5B) prcrysia (see Figure 6).
a1 XOUT 0, (SE) *12pF crystal Crysta_l Reference Output, no load caps needed
(see Figure 6).
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Absolute Maximum Ratings®

Operating Ratin

gs®

Supply VOItage (VDD, Voba: Vool VDDO) ........................ +4.6V Supply VOItage (VDD, VDDO) ................... +2.375V to +3.465V

Input Voltage (Vin)--veveveeeeeiiieiiiiie e, -0.50Vto0 4.6V Ambient Temperature (Ta) .....ccocevvveereeerninns —40°C to +85°C

Lead Temperature (soldering, #S€C.).....ccccccvvrreeriinnnns 260°C  Junction Thermal Resistance

Storage Temperature (Ts) .oeeevvvvcvvveeeeennn. -65°C to +150°C QFN (T3a) Still Ao 24°C/W

ESD Machine Model ..........cccooveiiiiiiiiieiiine e 200V

Notes:

1. Exceeding the absolute maximum rating may damage the device.

2. The device is not guaranteed to function outside its operating rating.

Electrical Characteristics

Typical values are T, = 25°C, min/max across —40°C< T, < +85°C, unless noted.
Symbol Parameter Condition Min Typ Max Units
Vpp, Supply voltage 2.5V Operation 2.375 25 2.625 \%
Vooo 3.3V Operation 3135 | 33 | 3.465 v
Vopi1 Analog supply voltage 3.135 3.3 3.465 \%
Vopi2 Analog supply voltage 2.375 3.465 \%
Vopa PLL core voltage 2.375 3.465 \%
Ibpa PLL core current consumption Per active PLL 60 mA
Ippi Analog Current consumption 8 mA
Ippo Output stage current Per output bank, unloaded 70 mA

consumption

LVDS DC Electrical Characteristics

Vbocore = Vob = Vppo = 3.3V £5% or 2.5V +5%, T, = -40°C to +85°C, unless noted.
Symbol Parameter Condition Min Typ Max Units
Vob Differential Output Voltage Figure 1, 4 245 350 454 mVv
Vewm Common Mode Voltage 1.125 1.2 1.375 \Vi
Vou Output High Voltage 1.248 1.375 | 1.602 \Y;
Voo Output Low Voltage 0.898 1.025 | 1.252 Y
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LVCMOS DC Electrical Characteristics
Vbbcore = Vob = Vopo = 3.3V £5% or 2.5V +5%, T, = —-40°C to +85°C, unless noted.
Symbol | Parameter Condition Min Typ Max Units
Vou Output High Voltage VvDD-0.8 \Vi
VoL Output Low Voltage 05 \V]
ViH Input High Voltage Vbpo - 0.7 Vpp + 0.3 \Vi
Vi Input Low Voltage VSS-0.3 0.3*VDD \Y
I Input High Current VDD = V)\ = 3.465V 5 pA
I Input Low Current Vpp = 3.465V, Viy = OV -150 A
Crystal Characteristics
Parameter Condition Min. Typ. Max. Units
Mode of Oscillation 12pF Load Typical, Figure 6 Fundamental, Parallel Resonant
Frequency 50 MHz
Total stability, inclusive of:
Frequency stability * Room temperature accuracy -40 +40 ppm
e Temp. drift, -5°C ~ +50°C
e Aging up to 10 years
Equivalent Series Resistance (ESR) 60 Q
Shunt Capacitor, CO 2 4 pF
Correlation Drive Level 10 100 uw
AC Electrical Characteristics
Vpp = Vppowz = 3.3V 5% or 2.5V 5%
Vop = 3.3V £5%, Vppoiz = 3.3V 15% or 2.5V +5%
Ta =-40°C to +85°C.
Symbol Parameter Condition Min. Typ. Max. Units
) ) LVDS output, Figure 2, 4 85 140 300 ps
TrITE Output Rise/Fall Time _
LVCMOS output, Figure 2, 5 100 200 400 ps
OoDC Output Duty Cycle 45 50 552 %
Tskew Output-to-Output Skew™ Same output bank -50 50 ps
TLOCK PLL Lock Time 5 20 ms
Tii(D) Typical RMS Phase Jitter™ Integration Range (12kHz — 20MHz) 250 fs
dF Frequency stability Outputs total stability, Ta = -5°C ~ +50°C -50 +50 ppm
Tramp VDD Ramp Up Speed For VDD < 2.25V +1.0 Vv/ms
requirement

Notes:
1. All phase noise measurements were taken with an Agilent 5052B phase noise system.
2. Defined as skew between outputs at the same supply voltage and with equal load conditions; Measured at the output differential crossing points.
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Phase Noise

mase Moise 10.00dBf Ref -20.00dBc/Hz

20,00 b r Carrier 124.993140 MHzT_ 9.0839 dBm
i 1: 100 Hz —G8.2475 dec/Hz
2: 1 kHz -119.5873 dBc/Hz
30,00 3: 100 kHz |-137.2478 dec/Hz
4: 1 MHz -142.7309 dBc/Hz
§5: 5 MHz -145.6663 dEC/Hz
40,00 G110 MHZ -153.4570 dBc/Hz
7: o 100 Hz +08. 2475 dBC/Hz
*&: 30 mMHz -163.2807 dBc/Hz
-50.00 KiStart-12—kHz

stop 20 MHz
Center 10,006 MHz

-60.00 Span 1%, 988 MHz

=== NOoise ===

analysis Range X: Band Marker
-70.00 analysis Range v: Band marker

Intg Moise: =73.7273 dBc / 19.60 MHz
RMS Moise: 291,172 prad
-80.00 16,6829 mdeg
RMS Jitter: 370.752 fsec

-o0.00 rResidual FM: 1.79902 kHz

1000 £
-110.0
-120.0
130.0
140.0
-150.0 +

-160.0

-170.0

P ES FIi 5

125MHz LVCMOS: 0.37ps Phase Jitter for 12KHz to 20MHz

= Agilent 50578 Signal Source Analyzer

mase Moise 10.00dB/ Ref -20.00dBc/Hz

20,00 Carrisr 99.994513 MHzT  9.4%15 dE:
! 1: 100 Hz -100.9513 dBc/Hz
Z2: 1 kHz -123. 0562 dBc/Hz
30,00 3: 100 kHz -138.6793 dBC/Hz
4: 1 MHz -144.3451 dBc/Hz
52/ 5 MHz -162.5852 dBc/Hz
40,00 G110 MHZ -164. 30658 dBC/HZ
7: 100 Hz -100.9513 dBc/Hz
#8:] 30 MHz -1A6. 3808 dBc/Hz

-50.00 ¥i-Start-12—kHz
Stop 20 MHz
Center 10.006 MHzZ

-60.00 Span 1%, 988 MHz

== NOisg ===

Analysis | Range x: Band Marker
-70.00 analysis Range Y@ Band Marker

Inty Moise: -75.0902 dEc / 18.69 MHz
RMS Moise: 248,89 prad
-80.00 14,2603 mdeg
RMS Jitter: 396.142 fsec

00,00 residual FM: 1.70539 kHz

-100.0 )
-110.0
-120.0
-130.0 B
-140.0
-150.0 +

-160.0

o

170.0 2

180045 ES 10k =] E] = e

100MHz LVCMOS: 0.40ps Phase Jitter for 12KHz to 20MHz
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Phase Noise

mase Moise 10.00dBf Ref -20.00dBc/Hz

20,00 b Carrier 99.994513 MHzT -3.7990 dBm
i 1 100 Hz -100.2470 dec/Hz
2 1 kHz -121.9316 dBc/Hz
30,00 3: 100 kHz |-135.4805 dBc/Hz
4 1 MHz -145.0%46 dBc/Hz
5 5 MHz -159.1587 dBc/Hz
-40.00 & 10 mMHz -159. 9161 dec/Hz
7 100 Hz -100.2470 dBc/Hz
B3 30 MHZ -159.3025 dBc/Hz
-50.00 HiStart-1d—kHz
STop 20 MHZ
Center 10,006 MHz
-60.00 Span 1%, 988 MHz
=== NOoise ===
analysis Range X: Band Marker
-70.00 analysis Range v: Band marker
Intg Moise: -—69.6834) dBc / 19.60 MHz
RMS Moise: 4630813 prad
-80.00 26,5745 mdeg
RMS Jitter: 738, 222 fsec
o000 rResidual FM: 6.47062 kHz
-100.0
i
-110.0
-120.0
-130.0 2
-140.0
3
-150.0 P}
-160.0
kil [
-170.0
e = fix 3 7 1 =

100MHz LVDS: 0.74ps Phase Jitter for 12KHz to 20MHz

I~ hgilen! E50520 Signal Source Analyzer

mﬁase Moise 10.00dBf Ref -20.00dBc/Hz

20,00 ¢ Cartier 33,331504 MHz 87799 dbrm
i »1: 100 Hz | -109. 7854 dEc/Hz

2 1 kHz -132.706% dBc/Hz
30,00 3: 100 kHz | -145.4388 dEc/Hz

4 1 MHZz -155.0676 dBc/Hz

5 5 MHz -169.3297 dBc/Hz
-40,00 Xi-—srart-12 kHz

Stop 5 MHzZ
Center 2.506 MHz

-50.00 Span- 4. 988 MHz

=== Noise ===

analysis Range x: Band mMarker
-60.00 analysis Range v:i Band Marker

Inty Moise: -86.5369 dec 4 4. 938 mMHz

RME Moise: ©6.63 urad
-70.00 3UELTE2 mdey

RMS Jitter: 318,152 fsec
0,00 residual FM: 148.331 Hz
-00.00
-100.0
-110.0 Y
-120.0
-130.0
14n.0 2
-150.0

3
-180.0 4
-170.0
10k &

33.33MHz LVCMOS: 0.32ps Phase Jitter for 12KHz to 5MHz
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Phase Noise

mwse Moise 10.00dB/ Ref -20.00dBc/Hz

20,00 Carrier 23.998683 MHz 9:8179 dEmy
! >1: 100 Hz -111. 8753 dac/Hz

2: 1 kHz -135.2657 dBc/HZ
30,00 3: 100 kHz | -152.5017 dBcHz

4 1 MHz -151.2443 dBc/Hz

5z 5 MHz -152. 5345 dBc/Hz
-40,00 X start 12 kuz

Stop 5 MHz
Centen 2.506 MHZ

-50.00 Span-4. 988 -MHZ

=== MOoise ===

Analysis Range x: Band Marker
-60.00 analysis Range v: Band Marker

Inty Moise: —78.796l dEc / 4. 988 mHz

RMS Moise: 163.007 prad
-70.00 0. 33964 mdeg

RMS.éitT_‘:er: 1.08104 psec
0.0 residual FM: 598.35 Hz
-90.00
-100.0
1100
-1z20.0
-130.0
-140.0 >
-150.0

i

-160.0 3
-170.0
e = i3 e 7

24MHz LVCMOS: 1.1ps Phase Jitter for 12KHz to 5MHz
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Agilent E5052B Signal Source Analyzer

Marker

pFhase Moise 10.00dB/ Ref -20.00dBc/Hz

20,00 b r Carrier 24999758 MHz  -1.2683 dBmy
i 1 10 H=z 1a4 6467 dEc/HZ
2 1OE HZ -124.18409 SBC,:;HZ
-20,00 3 1 kHz =139, 8257 dBc/HZ
1} 1o kHz | L146.2175 dec/Hz faksr 2
5 100 kHz | +153.6843 dBc/HZ
-40.00 G 1 mMHz =157.405% dBc/Hz
b 5 wez | L16402614 deciH Felarker 3
®f Start 10 kHz
b Stop 5 MHz rarker 4
Center 2,505 MHz
0,00 span 4.9% MHz
==+ pOise ===
Anbklysis Range x: Band Marker farier 5
_70.00 anglysis rRange ¥: Band marker
Infg Wojse: S92.4482 dBc |/ 4.99 MHEZ Markar 6

WS Moise: 33,7368 prad
-80.00 1.53298 mdeg
RME Jitter: 214,777 |fsec
Regidual Fm: 60.3518 Hz

More Markers »

-90.00 7
Clear Marker
12
-100.0 Menu
Marker List
-110.0 OFF |
-120.0 More Functions
-130.0 2 Return
-140.0
3
-150.0 éh
-160.0 bl
G
i
-170.0 E
-180.0 & i & = ek Fi 2
|IF Gain 30dB Freq Band [lDM-41MHZ]| L Ot [« 150kHz F36pts Corre 10
& Noise Start 10 Hz Stop 5 MHz

el cor ool ov]pow 0vlatm odBlExtRef1|EdRef2lStoplsve]2014-05-08 09:48]

25MHz LVDS: 0.21ps Phase Jitter for 10KHz to 5MHz
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Power Supply Filtering Recommendations

FB
0.5Q

Vdd Plane w
10|.|F$ 0.047uF| 0.01p

FB

|_
B

0.5 Q

Vdd Plane AAAY J_ m

10p|=$ 0.047uF| 0.01p
VDDI1

0.50 _m —
vad Plane — T 000 T— T T 1 voorz
10pi 0.047pi o.o1pi7r 4.7ni

e Use above power supply filtering for VDDAP1, VDDAP2, VDDI1 and VDDI2.
e Connect the VDDO and VDD pins directly to the VDD Power Plane.
e Connect all VSS pins directly to the Ground Power Plane.

|_
18

e Connect the Thermal Relief Pad (Epad) directly to the Ground Power Plane, both for Electrical and Thermal reasons.

e Use Ferrite Beat (FB) with 300Q2 or higher impedance.

e Certain Power Pin Names appear more than once on the package. Connect together for lower impedance power

connection.
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0DC = T 100%

HT1

Figure 1. Duty Cycle Timing Figure 2. All Outputs Rise/Fall Time

RMS PHASE NOISE/MITTER

PHASE NOISE PLOT
y'd

NOISE POWER

PHASE NOISE MASK
V'd

f1 f2
OFFSET FREQUENCY

RMS JITTER =NJAREA UNDER THE MASKED PHASE NOISE PLOT

Figure 3. RMS Phase/Noise Jitter
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VDD=VDDA=3.3V

VDDO=2.5V or 3.3V +VDDO/2
VDDO
Oscilloscope
Qo
Q
— Q]
Z0 =50Q 100Q
Z0 =500
O /Q0
50Q
GND VSS
= -VDDO/2 -
Figure 4. LVDS Output Load and Test Circuit Figure 5. LVCMOS Output Load and Test Circuit
XTAL_IN
12pF Parallel Crystal =1
XTAL_OUT
Figure 6. Crystal Input Interface
April 2014 12 M9999-040814-A

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



mailto:hbwhelp@micrel.com

Micrel, Inc. SM803115

Package Information

PIN # 1D
7.00+0.05 —3.3040.10— A
PIN 1 ID—
44 44 [}
\ gopouguugu /] 0.60£0.05
Y — =i
! — 2
2 — 7
< — A
8 = —
~’— i = = 3.30£0.10
o — (|
] — (e
— \ '
= = 0:20 MIN.
ANMAAMNANTAN
0.50 BSC+ k| 025200
I0P VIEW
NOTE: 1,2,3 NOTE: 1.2,3
0.8+0.02
— —
0.85+0.05 : — —
— —
0.00-0.05 0.20 REF. :‘ZI:I o ) o —
= . —
i 3|9 Ao —
Y —- =1
— &) V) o =t
— [
NOTE: 1,2,3 g I'_S'&O'M_- g Z

5.6+0.05

10000000000

7.240.05

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
;IDMR;EDP]?I’E\;-'I:LE 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.
5. GREEN RECTANGLES ¢(SHADED AREA> REPRESENT SOLDER STENCIL OPENING ON EXPOSED PAD AREA. RECOMMENDED SIZE IS 0.93x0.93MM, SPACING IS 0.2MM

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

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.

© 2014 Micrel, Incorporated.
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Revision Template History

Date Change Description/Edits by: Rev.
8/12/2013 | Initial draft. Copy from SM803025. / Eddy van Keulen 0.01
8/28/2013 | Updated 44-pin package drawing 0.02
4/8/2014 Initial draft. Copy from SM803025. / Norman Hsu 0.03
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