ENICREL

6GHz, 1:4 CML FANOUT
BUFFER/TRANSLATOR WITH
INTERNAL I/O TERMINATION

Precision Edge®
SY58020U

FEATURES

Precision 1:4, 400mV CML fanout buffer
Low jitter performance:
» 1l16fsgyyg phase jitter (typ)

Guaranteed AC performance over temperature/
voltage:

* >6GHz fyax clock

* <60pst,/t;times

* <250ps tyg

* < 15ps max. skew

Accepts an input signal as low as 100mV

Unique input termination and V pin accepts
DC-coupled and AC-coupled differential
inputs: LVPECL, LVDS, and CML

500hms source terminated CML outputs
Power supply 2.5V 5% and 3.3V £10%
Industrial temperature range: —40°C to +85°C
Available in 16-pin (3mm * 3mm) QFN package

APPLICATIONS

All SONET and All GigE clock distribution
Fibre Channel clock and data distribution
Backplane distribution

Data distribution: OC-48, OC-48+FEC, XAUI

High-end, low skew, multiprocessor synchronous
clock distribution
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Precision Edge is a registered trademark of Micrel, Inc.

Precision Edge®

DESCRIPTION

The SY58020U is a 2.5V/3.3V precision, high-speed, fully
differential 1:4 CML fanout buffer. Optimized to provide four
identical output copies with less than 15ps of skew and only
116fsgyis phase jitter, the SY58020U can process clock
signals as fast as 6GHz.

The differential input includes Micrel’s unique, 3-pin input
termination architecture interfaces to differential LVPECL,
LVDS, and CML signals (AC- or DC-coupled) as small as
100mV without any level-shifting or termination resistor
networks in the signal path. For AC-coupled input interface
applications, an on-board output reference voltage (Vygr.
ac) is provided to bias the V1 pin. The outputs are optimized
to drive 400mV typical swing into 50ohms loads, with
extremely fast rise/fall times guaranteed to be under 60ps.

The SY58020U operates from a 2.5V +5% supply or
3.3V +10% supply and is guaranteed over the full industrial
temperature range (—40°C to +85°C). For applications that
require LVPECL outputs, consider the SY58021U or
SY58022U 1:4 fanout buffer with 800mV and 400mV output
swing, respectively. The SY58020U is part of Micrel’s high-
speed, Precision Edge® product line. Data sheets and
support documentation can be found on Micrel's web site at
Www.micrel.com.
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Precision Edge®

Micrel, Inc. SY58020U

PACKAGE/ORDERING INFORMATION

2588 i ion(
§8 g8 Ordering Information
T [T [T [T
16 15 14 13 Package Operating Package
N D 10 12| Ha Part Number Type Range Marking
Vil 1l Hat SY58020UMG QFN-16 Industrial 020U with
| Pb-Free Pb-Free bar-line indicator
VREF-AC [ |3 10| H Q2
N e H a2 SY58020UMGTR(@ | QFN-16 Industrial 020U with
M I Pb-Free Pb-Free bar-line indicator
I5I \6\ \7\ \8\ Notes:
28 88 1. Contact factory for die availability. Dice are guaranteed at T, = 25°C, DC electricals only.
CHEN > All devices are Pb-Free.

. 2. Tape and Reel.
16-Pin QFN (QFN-16)

PIN DESCRIPTION

Pin Number Pin Name Pin Function
1,4 IN, /IN Differential Input: This input pair receives the signal to be buffered. Each pin of this pair
internally terminates with 50ohms to the V4 pin. Note that this input will default to an
indeterminate state if left open. See “Input Interface Applications” section.

2 VT Input Termination Center-Tap: Each input terminates to this pin. The V pin provides a
center-tap for each input (IN, /IN) to the termination network for maximum interface
flexibility. See “Input Interface Applications” section.

3 VREF-AC Reference Output Voltage: This output biases to Vs —1.2V. It is used when AC-coupling
to differential inputs. Connect Vgep_ ¢ directly to the V1 pin. Bypass with 0.01uF low ESR
capacitor to V. See “Input Interface Applications” section.

8,13 VCC Positive Power Supply: Bypass with 0.1uF//0.01uF low ESR capacitors as close to the

pins as possible.

5,16 GND, Ground. Exposed pad must be connected to a ground plane that is the same potential
Exposed Pad as the ground pin.

14,15 /Q0, QO, CML Differential Output Pairs: Differential buffered output copy of the input signal. The

11,12 1Q1, Q1, output swing is typically 400mV into 50ohms load. Normally terminate CML output pairs

9,10 1Q2, Q2, with 100ohms across Q and /Q outputs at the receiving end. Unused output pairs may be

6,7 1Q3, Q3, left floating with no impact on jitter or skew. See “CML Output Termination” section.
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Precision Edge®

Micrel, Inc. SY58020U
Absolute Maximum Ratings(Note 1) Operating Ratings(Note 2)
Power Supply Voltage (Vig) -vvveveveiiienne. —-0.5V to +4.0V  Supply Voltage (Vo) -oveveeeeieieieciee +2.375V to +3.60V
Input Voltage (V) «eoeoeoeeeeeecee —-0.5Vto Vo Operating Temperature Range (Tp) -......... —40°C to +85°C
CML Output Voltage (VOUT) ........... VCC_1 .0V to VCC+0.5V Package Thermal Resistance
Current (V1) QFN (6,,)
Source or sink current on Ve pin.........cocoeenes +100mA Stl-AIr s 60°C/W
Input Current BOOIPM e 54°C/W
Source or sink current on IN, /IN ......................... +50mA QFN (yg)
Current (Vggg) (Junction-to-Board Resistance), Note 3 ......... 33°C/W
Source or sink current on Vgep_ac, Note 4 ... +1.5mA
Lead Temperature Soldering, (20 seconds) ............. 260°C

Storage Temperature Range (Tgrorg) --- —65°C to +150°C

DC ELECTRICAL CHARACTERISTICS(Notes 5)

Ta=-40°C to +85°C

Symbol Parameter Condition Min Typ Max Units
Vee Power Supply Voltage Ve = 2.5V 2.375 25 2.625 \Y,
Ve =3.3V 3.0 3.3 3.60 \Y
lcc Power Supply Current No load, V¢ = max. 150 180 mA
(includes internal 50ohms pull-up)
Vil Input HIGH Voltage Note 6 Vee—1.6 Vee \Y,
Vi Input LOW Voltage 0 Viu—0.1 Vv
Vin Input Voltage Swing See Figure 1a 0.1 1.7 Vv
VDIFE N Differential Input Voltage Swing See Figure 1b 0.2 3.4 \
Rin IN-to-V Resistance 40 50 60 ohms
VREE.AC Output Reference Voltage Vee =13V =12V =11V
V1IN IN-to-V; Voltage 1.28 \

CML DC ELECTRICAL CHARACTERISTICS(Notes5)

Ve = 3.3V £10% or 2.5V £5%; R, = 100y across each output pair or equivalent; T, = -40°C to +85°C, unless otherwise stated.

Symbol Parameter Condition Min Typ Max Units
Vou Output HIGH Voltage Ve —0.020 | Vo -0.010 Vee \%
Vout Output Voltage Swing see Figure 1a 325 400 500 mV
VoirF_out Differential Output Voltage Swing see Figure 1b 650 800 1000 mV
RouTt Output Source Impedance 40 50 60 ohms
Note 1. 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 RATINGS conditions for extended periods may affect device reliability.

Note 2. The data sheet limits are not guaranteed if the device is operated beyond the operating ratings.

Note 3. Thermal performance assumes exposed pad is soldered (or equivalent) to the device’s most negative potential on the PCB.
Note 4. Due to the limited drive capability, use for input of the same package only.

Note 5. The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.
Note 6. V| (min.) not lower than 1.2V.

M9999-102811
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Micrel, Inc.

Precision Edge®

SY58020U

AC ELECTIRCAL CHARACTERISTICS

Ve = 2.5V 5% or 3.3V £10%; Tp=—40°C to +85°C; R| = 1000hms across each output pair or equivalent, unless otherwise stated.

Symbol Parameter Condition Min Typ Max Units
fmax Maximum Operating Frequency Vout * 200mV Clock 6 GHz
NRZ Data 10 Gbps
tpd Propagation Delay 110 180 260 ps
tcHaN Channel-to-Channel Skew Note 7 4 15 ps
tskew Part-to-Part Skew Note 8 50 ps
tyTTER RMS Phase Jitter Output = 622MHz 116 fs(rms)
Integration Range: 12kHz - 20MHz
t., t Output Rise/Fall Time 20% to 80% | At full swing 20 40 60 ps

Note 7. Skew is measured between outputs of the same bank under identical transitions.
Note 8. Skew is defined for two parts with identical power supply voltages at the same temperature and with no skew of the edges at the respective inputs.
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Phase Noise Plot: 622MHz @ 3.3V
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Precision Edge®

Micrel, Inc. SY58020U
TIMING DIAGRAM
/IN
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SINGLE-ENDED AND DIFFERENTIAL SWINGS

VDIFFJN:

¥3‘L’JT 400mV oiFF out  800mV

Figure la. Single-Ended Voltage Swing Figure 1b. Differential Voltage Swing
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Micrel, Inc.

Precision Edge®
SY58020U

TYPICAL OPERATING CHARACTERISTICS

Ve =25V, GND =0, V| =100mV, T, = 25°C, unless otherwise stated.
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Precision Edge®

Micrel, Inc. SY58020U

FUNCTIONAL CHARACTERISTICS

Vee =25V, GND =0, V| =100mV, T, = 25°C, unless otherwise stated.
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Micrel, Inc.

Precision Edge®

SY58020U
INPUT STAGE
VCC
IN 0
250Q
Ve o
$500 GND
/N O
Figure 2. Simplified Differential Input Buffer
INPUT INTERFACE APPLICATIONS
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Figure 3a. DC-Coupled CML
Input Interface
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Figure 3d. LVPECL
Input Interface

Figure 3b. AC-Coupled CML
Input Interface
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Rpq = 1004 for a 3.3V system
Rpq = 50Q for a 2.5V system

Figure 3e. AC-Coupled LVPECL
Input Interface

B

Figure 3c. LVDS
Input Interface
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Precision Edge®
Micrel, Inc. SY58020U

CML OUTPUT TERMINATION

Figures 4 and 5 illustrate how to terminate a CML output All outputs of the SY58020U are 50y with a 16mA current
using both the AC-coupled and DC-coupled configuration. source.

VCC
VCC T
T 500 2 $50Q
- s 3 QI
R A S 50Q
%1009 Q, 500
Q |
DC-bias
16mA 16mMA per application
GND GND
Figure 4. CML DC-Coupled Figure 5. CML AC-Coupled Termination

RELATED MICREL PRODUCTS AND SUPPORT DOCUMENTATION

Part Number | Function Data Sheet Link

SY58020U 6GHz, 1:4 CML Fanout Buffer/Translator http://www.micrel.com/product-info/products/sy58020u.shtml
with Internal 1/0 Termination

SY58021U 4GHz, 1:4 LVPECL Fanout Buffer/Translator http://www.micrel.com/product-info/products/sy58021u.shtml
with Internal Termination

SY58022U 5.5GHz, 1:4 Fanout Buffer/Translator w/400mV http://www.micrel.com/product-info/products/sy58022u.shtml
LVPECL Outputs and Internal Input Termination
16-MLF™ Manufacturing Guidelines www.amkor.com/products/notes_papers/MLF_AppNote 0902.pdf
Exposed Pad Application Note

M-0317 HBW Solutions http://www.micrel.com/product-info/as/solutions.shtml

M9999-102811 9
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Precision Edge®
Micrel, Inc. SY58020U

16 LEAD QFN (QFN-16)

Pin 1 Dot PIN #1 IDENTIFICATION

By Marking | ~—— 3.000£0,050 ——~] oy issosa0s0y CHAMFER 0300 X 45°
<P,
\. ‘ J U U W/ Je4ooxooso
-} =—1
0.500 Bsc -] —
3,000£0,050 f - = 155020050
0&3%@3 N
R
NMnn 0.400£0.050
L_Lsoo_,‘ I
Ref.
10P VIEW BOTTOM VIEW

NOTE:
1 ALL DIMENSIONS ARE IN MILLIMETERS.
— 0.850£0.050 2. MAX., PACKAGE WARPAGE IS 0.05 mm.
3. MAXIMUM ALLOWABE BURRS IS 0076 mm IN ALL DIRECTIONS.

4. PIN #1 ID ON TOP WILL BE LASER/INK MARKED.
il ooo n:l—t

0.000-0.050 J 0.203+0.025 j

—— Package
_—_— | EP- Exposed Pad
7 /
7 /
Die
/ 7 g !
/
Z__ ‘
|
I
|
‘ I
: o oo CompSide Island
|
| O O O
|
! Qo Q
Heat Dissipation
Heat Dissipation Fa
VEE
- . Heavy Copper Plane
/ = Ve
Heavy Copper Plane

PCB Thermal Consideration for 16-Pin QFN Package
(Always solder, or equivalent, the exposed pad to the PCB)
Package Notes:
Note 1. Package meets Level 2 qualification.
Note 2. All parts are dry-packaged before shipment.
Note 3. Exposed pads must be soldered to a ground for proper thermal management.

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.

© 2005 Micrel, Incorporated.

M9999-102811 10
hbwhelp@micrel.com or (408) 955-1690



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




