MICR=EL

SY89833AL

3.3V Low Noise Ultra-Precision 1:4 LVDS
Fanout Buffer/Translator with Internal
Termination

General Description

The SY89833AL is a lower noise version of the SY89833L
3.3V, high-speed 2GHz Low Voltage Differential Swing
(LVDS) 1:4 fanout buffer. Within device skew is
guaranteed to be less than 20ps over supply voltage and
temperature.

The differential input buffer has a unique internal
termination design that allows access to the termination
network through a VT pin. This feature allows the device to
easily interface to different logic standards. A VREF-AC
reference is included for AC-coupled applications.

The SYB89833AL is part of Micrel's high-speed clock
synchronization family. For 2.5V applications, the
SY89832U provides similar functionality while operating
from a 2.5V 5% supply. For applications that require a
different I/0O combination, consult the Micrel website at:
www.micrel.com, and choose from a comprehensive
product line of high-speed, low-skew fanout buffers,
translators and clock generators. Datasheets and support
documentation can be found on Micrel's web site at:
www.micrel.com.
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Precision Edge is a registered trademark of Micrel, Inc.

Precision Edge®

Features

e Guaranteed AC performance over temperature
and voltage:
— DC-to > 2GHz throughput
— <470ps propagation delay (IN-to-Q)
— <20ps within-device skew
— <190ps rise/fall times

e Improved Ultra-low jitter design:
— <1psgus cycle-to-cycle jitter

<10pspp total jitter
<1psrms random jitter

<10pspp deterministic jitter
<0.635ps @ 156.25MHz (Integrated from 12kHz to
20MHz)

e Unique input termination and VT pin accepts DC- and
AC-coupled inputs

e High-speed LVDS outputs

e 3.3V power supply operation

¢ Industrial temperature range: —40°C to +85°C

e Available in 16-pin (3mm x 3mm) QFN package

Applications

e Processor clock distribution

e SONET clock distribution

e Fibre Channel clock distribution

¢ Gigabit Ethernet clock distribution
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Micrel, Inc. SY89833AL

Ordering Information®

Part Number Package Operating Range Package Marking Lead
Type Finish

SY89833ALMI QFN-16 Industrial 833A Sn-Pb
SY89833ALMITR? QFN-16 Industrial 833A Sn-Pb
SY89833ALMG" QFN-16 Industrial 833A with NiPdAu
Pb-Free bar-line indicator Pb-Free
SY89833ALMGTR®? QFN-16 Industrial 833A with NiPdAu
Pb-Free bar-line indicator Pb-Free

Notes:

1. Contact factory for die availability. Dice are guaranteed at T, = 25°C, DC Electricals only.
2. Tape and Reel.
3. Pb-Free package is recommended for new designs.

Pin Configuration

0 o
3885
1811151 | 141 1131
[ ER I Y B N By |
atfir ;T L 12fIN
i fi2 ] LLIIVT
Q23 ' 10| VREF-AC
Q2 [E_]:__________, E__g] /IN
RRRLRMUILY
33 3 &
>
16-Pin
Truth Table
IN /IN EN Q 1Q
0 1 1 0 1
0 1 0
X X 0 o 10
Note:
1. On next negative transition of the input signal (IN).
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Micrel, Inc. SY89833AL

Pin Description

Pin Number Pin Name Pin Function
15, 16 QO, /Q0 LVDS Differential Outputs: Normally terminated with 100Q across the pair (Q,
/Q). See “LVDS Outputs” section, Figure 2a. Unused outputs should be
1,2 Q1,/Q1 ; ) - .
terminated with a 100Q resistor across each pair.
3,4 Q2,/Q2
5,6 Q3, /Q3
8 EN This single-ended TTL/CMOS-compatible input functions as a synchronous
output enable. The synchronous enable ensures that enable/disable will only
occur when the outputs are in a logic LOW state. Note that this input is internally
connected to a 25kQ pull-up resistor and will default to logic HIGH state
(enabled) if left open.
9,12 /IN, IN Differential Input: This input pair is the differential signal input to the device.

Input accepts AC- or DC-Coupled differential signals as small as 100mV. Each
pin of the pair internally terminates to a VT pin through 50Q. Note that this input
will default to an intermediate state if left open. Please refer to the “Input
Interface Applications” section for more details.

10 VREF-AC Reference Voltage: This output biases to Voc—1.4V. Itis used when AC-

Coupling the input (IN, /IN). For AC-Coupled applications, connect VREF-AC to
VT pin and bypass with 0.1uF low ESR capacitor to V. See “Input Interface
Applications” section for more details. Maximum sink/source current is £1.5mA.
Due to the limited drive capability, each VREF-AC pin is only intended to drive its
respective VT pin.

11 VT Input Termination Center-Tap: Each side of the differential input pair terminates
to the VT pin. The VT pin provides a center-tap to a termination network for
maximum interface flexibility. See “Input Interface Applications” section for more

details.
13 GND Ground. GND pin and exposed pad must be connected to the most negative
potential of the device ground.
7,14 VCC Positive Power Supply: Bypass with 0.1uF//0.01pF low ESR capacitors and

place as close to each VCC pin as possible.
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Micrel, Inc.

SY89833AL

Absolute Maximum Ratings®”

Operating Ratings®

Supply Voltage (Vee) - eeeeeieeeeeeinieeeeiiiieeeennns —0.5V to +4.0V  Supply Voltage (Vcc)...ooveeeeereeeeeiiieeeenne, +3.0V to +3.60V
Input Voltage (ViN) cveeeeeeeeeieciiiieeeee e, —0.5Vto Vec +0.3V Ambient Temperature (Ta) ..ccovvveeeeeeeeiiennns —40°C to +85°C
LVDS Output CUMTENt (Iout) .. eeevvreeeereeeeeereeseseeeeseseeens +10mA  Junction Thermal Resistance ©
Input Current QFN (6,a)
Source or Sink Current on (IN, /IN) .................. +50mA L] (]| 75°C/IW
Vit Current (@] N T 33°C/W
Source or Sink Currenton (V1)....ccccccee ceee.. .. £100mMA
VREF-AC Current
Source or Sink Current 0N (VRep.AC) <« veeeeerrveeeen +2mA
Maximum Operating Junction Temperature............... 125°C
Lead Temperature (soldering, 20secC.)..........cccveeennee 260°C
Storage Temperature (Ts) .c.ccoevveveveernnnnenn. —65°C to +150°C
Electrical Characteristics®
Ta =—40°C to +85°C, unless otherwise noted.
Symbol | Parameter Condition Min Typ Max Units
Vee Power Supply Voltage Range 3.0 3.3 3.6 \%
lcc Power Supply Current No load, max. Vcc. 75 100 mA
Rin Input Resistance (IN-to-VT) 45 50 55 Q
RoiFr-n Differential Input Resistance 90 100 110 Q
(IN-to-/IN)
ViH Input HIGH Voltage 1.2 Vce \%
(IN-to-/IN)
Vi Input LOW Voltage 0 V0.1 \%
(IN-to-/IN)
ViN Input Voltage Swing See Figure 2c. 0.1 1.7 Vv
(IN-to-/IN)
VDIFF_IN Differential Input Voltage See Figure 2d. 0.2 \%
[1IN] Input Current Note 5 45 mA
(IN, /IN)
VREF-AC Reference Voltage Vec—1.525 | Vee—1.425 | Vee—1.325 Vv
Notes:

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 rating conditions for extended

periods may affect device reliability.

2. The data sheet limits are not guaranteed if the device is operated beyond the operating ratings.
3. Package thermal resistance assumes exposed pad is soldered (or equivalent) to the device's most negative potential on the PCB. v, and 0, values
are determined for a 4-layer board in still-air number, unless otherwise stated.

4. The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.

5. Due to the internal termination (see "Input Stage" section) the input current depends on the applied voltages at IN, /IN and VT inputs. Do not apply a
combination of voltages that causes the input current to exceed the maximum limit!
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Micrel, Inc. SY89833AL

LVDS Outputs DC Electrical Characteristics®
Vee = 3.3V £10%, R, = 100Q across the output, Tp = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min Typ Max Units
Vour Output Voltage Swing See Figure 2c. 250 325 mV
Voirr_out | Differential Output Voltage Swing See Figure 2d. 500 650 mV
Vocm Output Common Mode Voltage 1.125 1.275 \%
AVocm Change in Common Mode Voltage -50 50 mV

LVTTL/CMOS DC Electrical Characteristics®
Vee = 3.3V £10%, Ta = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min Typ Max Units

Vi Input HIGH Voltage 2.0 Vee \

Vi Input LOW Voltage 0 0.8 \Y,

liH Input HIGH Current -125 30 MA

I Input LOW Current -300 MA
Notes:

6. The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.
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Micrel, Inc. SY89833AL

AC Electrical Characteristics!”
Vee = 3.3V £10%, R, = 100Q across the output, Tp = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min Typ Max Units
fmax Maximum Frequency Vour = 200mV 2.0 GHz
tep Propagation Delay 250 470 ps
¢ Within-Device Skew Note 8 5 20 ps
SKEW
Part-to-Part Skew Note 9 200 ps
ts Set-Up Time Note 10 400 ps
tH Hold Time Note 10 400 ps
Data
Random Jitter (RJ) Note 11 1 PSRMS
Deterministic Jitter (DJ) Note 12 10 pspp
Clock
Lirter Cycle-to-Cycle Jitter Note 13 1 PSRMS
Total Jitter (TJ) Note 14 10 pspp
i . f =622.08MHz, Note 15 0.07 PSRMs
Additive Phase Jitter
f=156.25MHz, Note 15 0.635 PSRMS
Output Rise/Fall Times .
tr tr At full output swing. 60 110 190 ps
(20% to 80%)
Duty Cycle Differential I/O 47 53 %
Notes:
7. High-frequency AC parameters are guaranteed by design and characterization.
8.  Within device skew is measured between two different outputs under identical input transitions.
9. Part-to-part skew is defined for two parts with identical power supply voltages at the same temperature and no skew at the edges at the respective
inputs.
10. Set-up and hold times apply to synchronous applications that intend to enable/disable before the next clock cycle. For asynchronous applications,
set-up and hold times do not apply.
11. Random jitter is measured with a K28.7 pattern, measured at <f\yax-
12. Deterministic jitter is measured at 2.5Gbps with both K28.5 and 223-1 PRBS pattern.
13. Cycle-to-cycle jitter definition: The variation period between adjacent cycles over a random sample of adjacent cycle pairs. tjTTER cc =Th -
Th+1, Where T is the time between rising edges of the output signal.
14. Total jitter definition: with an ideal clock input frequency of < fyyax (device), no more than one output edge in 1012 output edges will deviate by
more than the specified peak-to-peak jitter value.
15. Integrated over the range of 12kHz to 20MHz.

Timing Diagrams

XX XXX
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Micrel, Inc. SY89833AL

Typical Characteristics
Vee = 3.3V, GND =0V, V|y =400mV, R. = 100Q across the outputs, Ta = 25°C, unless otherwise stated.

Output Swing Propagation Delay
vs. Frequency vs. Input Voltage Swing
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Micrel, Inc. SY89833AL

Functional Characteristics
Vcee = 3.3V, GND =0V, V|y =400mV, R. = 100Q across the outputs, Ta = 25°C, unless otherwise stated.

500MHz Output 1.5GHz Output

Qutput Swing

(75mV/idiv.)
Qutput Swing
(75mV/idiv.)

TIME (300ps/div.) TIME (100ps/div.)

2GHz Qutput

Qutput Swing
(75mV/idiv.)

TIME (75ps/div.)
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Micrel, Inc. SY89833AL

Input Stage
Vee 500
28 ! I AN
N = .
500 Voo

AVocum

IN :1—1 GND
5003
Figure 2b. LVDS Common Mode Measurement
Vi go—e L
500%
/IN 3
VOUT. VIN
325mvV
SY89833AL (typical)

Figure 1. Simplified Differential Input Buffer
Figure 2c. Single-Ended Swing

LVDS Outputs

LVDS specifies a small swing of 325mV typical, on a
nominal 1.20V common mode above ground. The common
mode voltage has tight limits to permit large variations in
ground noise between an LVDS driver and receiver.

650mV
Voire_in, Voire_out

I~

::l) 1 J VOUT§ 100Q2 Figure 2d. Differential Swing

Vors VoL
Vor: VoL

GND

Figure 2a. LVDS Differential Measurement
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Micrel, Inc. SY89833AL
Input Interface Applications
Vo= 3.3V Vee=3.3V Ve = 3.3V Vo =3.3V Voo =3.3V
. S R B S
IN |_ IN IN
/AN |—c /IN /AN
SYB9833AL SY89833AL SY89833AL
NCoO— VT vT VT
NG o— VREF-AC E VREF-AC VREF-AC
0.01uF

Figure 3a. DC-Coupled
CML Input Interface
Option: May connect Vt to Vec

Figure 3b. AC-Coupled
CML Input Interface

2

VCC .
Figure 3c. DC-Coupled
LVPECL Input Interface

Ve = 3.3V Ve = 3.3V Vog = 3.3V Voe=3.3V
i —f 0 7
>—| |7 IN N
o [l
11 AN . /N
SY89833AL
N SY89833AL
Rpd é Rpd 7
1000 £100Q VT NCo— VT
VREF-AC NG o— VREF-AC
0.01uF ——

Figure 3d. AC-Coupled

b

LVPECL Input Interface

v

Figure 3e. LVDS Input Interface

Related Product and Support Documentation

Part Number

Function

Datasheet Link

SY89830U 2.5V/3.3V/5V 2.5GHz 1:4 PECL/ECL http://www.micrel.com/product-info/products/sy89830u.shtml
Clock Driver with 2:1 Differential Input MUX

SY89831U Ultra-Precision 1:4 LVPECL Fanout http://www.micrel.com/product-info/products/sy89831u.shtml
Buffer/Translator with Internal Termination

SY89832U 2.5V Ultra-Precision 1:4 LVDS Fanout http://www.micrel.com/product-info/products/sy89832u.shtml
Buffer/Translator with Internal Termination

SY89834U 2.5/3.3V Two Input, 1GHz LVTTL/CMOS-to- http://www.micrel.com/product-info/products/sy89834u.shtml
LVPECL 1:4 Fanout Buffer/Translator

SY89833L 3.3V Ultra-Precision 1:4 LVDS Fanout http://www.micrel.com/page.do?page=/product-
Buffer/Translator with Internal Termination info/products/sy89833l.shtml

HBW Solutions | New Products and Termination App. Note http://www.micrel.com/product-info/as/solutions.shtml

March 2009 10 M9999-032609-A

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




Micrel, Inc.

SY89833AL

Package Information
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NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. MAX, PACKAGE WARPAGE IS 0,05 mm

3. MAXIMUM ALLOWABE BURRS IS 0,076 mm IN ALL DIRECTIONS.
4, PIN #1 ID ON TOP WILL BE LASER/INK MARKED.

16-Pin QFN
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Micrel, Inc. SY89833AL

Package

EP- Exposed Pad

Die

CompSide Island

\ Heat Dissipation

Heat Dissipatiy I
i \ Vee

Z \aﬁ_ Heavy Copper Plane

= VEE
Heavy Copper Plane

PCB Thermal Consideration for 16-Pin QFN Package
(Always solder, or equivalent, the exposed pad to the PCB)

Package Notes:

1. Package meets Level 2 moisture sensitivity classification, and are shipped in dry-pack form.
2. 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

The information furnished by Micrel in this data sheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for its
use. Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

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.

© 2009 Micrel, Incorporated.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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