MICR=EL

SY75572L

267MHz 1:2 3.3V HCSL/LVDS Fanout Buffer

PrecisionEdge™

General Description

The SY75572L is a high-speed, fully differential 1:2 clock
fanout buffer with a 2:1 input MUX optimized to provide
two identical output copies with 137fs phase jitter and a
maximum of 50ps output-to-output skew. Designed to be
used with PCl Express applications, the SY75572L
accepts and outputs HCSL or LVDS logic levels.

The SY75572L operates from a 3.3V +5% power supply
and is guaranteed over the full industrial temperature
range (—40°C to +85°C). It is available in a 16-pin QFN
lead-free package.

The SY75572L is part of Micrel's high-speed, ultra-low
jitter, PrecisionEdge™ product line. The SY75572L
supports PCle Genl-Gen3 requirements with sufficient
performance margin for pending PCle Gen4 applications.

Datasheets and support documentation are available on
Micrel's website at: www.micrel.com.
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PrecisionEdge™ is a registered trademark of Micrel, Inc.

Features

e Two differential pairs of LVDS or HCSL outputs

e Two pairs of differential inputs accept LVDS or HCSL
logic levels

e 267MHz maximum frequency
¢ Ultra-low phase jitter:
— 137fsryus, 200MHz (12kHz—20MHz)
— 153fsgys, 156.25MHz (12kHz—20MHZz)
— 212fsgpys, 100MHz (12kHz—20MHz)
e <2ps total jitter (peak-to-peak), 200MHz (BER = 10‘12)
e 50ps output-to-output skew
e 3.3V £5% power supply operation
e —40°C to +85°C operating temperature

¢ Available in 16-pin (3mm x 3mm) QFN lead-free
package

Applications

¢ Blade servers

e Desktop servers

¢ Workstations

e Storage area networks

¢ |IP routers and switches

e Telecom and datacom

¢ High performance computing
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Ordering Information™

Part Number Package Type Operating Range Package Marking Lead Finish
. 572L .
SY75572LMG QFN-16 Industrial with Pb-Free bar-line indicator NiPdAu
@) ; ; 572L .
SY75572LMG TR QFN-16 Industrial with Pb-Eree bar-line indicator NiPdAu
Notes:
1. Contact factory for die availability. Dice are guaranteed at T = 25°C, DC electricals only.
2. Tape and reel.
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=
s 8 @ o
Z > o C
o i
/INT|[fy 7"~ 777777 ' 1211/Q0
el : R
PDB|/2 71 ' 711|GND
[— | ||
IN2{73 ) 11101/ VDD
2o -
/IN2 fi][__________: ."9] Q1
LSBT iL8
w 0O [V —
W
°% & ¢
16-Pin QFN
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Pin Description

Pin Number Pin Name Pin Function

1 /IN1 HCSL/LVDS inverted input 1.

2 PDB PDB = 0 powers down the chip and tri-states outputs. The pin is attached to an internal pull-up
resistor.

IN2 HCSL/LVDS input 2.

4 /IN2 HCSL/LVDS inverted input 2.

5 OE Tri-state outputs. High = enable outputs. Low = disable outputs. Internal pull-up resistor, outputs
are enabled by default.

6 GND Ground.

7 IREF External resistor Rrer between pin IREF and GND controls reference current.

8 Q1 Inverted Output 1.

9 Q1 Non-inverted Output 1.

10 VDD 3.3V power supply.

11 GND Ground.

12 /Q0 Inverted Output 0.

13 Qo Non-inverted Output 0.

14 SEL SEL :.O propagates INZ, /IN2 to outputs. SEL =1 propagates IN1, /IN1 to outputs. Internal pull-
up resistors, IN1, /IN1 is selected by default.

15 VDDIN 3.3V power supply.

16 IN1 HCSL/LVDS input 1.
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Absolute Maximum Ratings®

Operating Ratings®

Supply Voltage (Vpp, VDDIN) «reeerrreerrermmmeenreerneeesneennens 5.5V Supply Voltage (Vpp, VDDIN) «eeerreerreerieeens 3.135V to 3.465V
Input Voltage (Vin) «eeeeevvveeeeniveeeennnnnn. —0.5Vto Vppin+ 0.5V Ambient Op Temperature (Ta) c.ocoevvereveenn. —40°C to +85°C
Lead Temperature (soldering, 20S)........cccccvveeerrinnns 260°C Package Thermal Resistance®
Maximum Junction Temperature.............ccecveerenneene 125°C QFN-16
Storage Temperature (Ts) ..........ccccvnnn —-65°C to +150°C SHI-QIF (B38) +oveveveeerereeeeeeeeieieiereieieie e 59°C/W
ESD Protection (iNput) ........ccvveeeeeieiiiiiiieeeeeene 2000V min. Junction-to-board (Wyg) ...oeevevevrereeerirnnan. 38°C/W
DC Electrical Characteristics®
Vob = Vppin = 3.135V to 3.465V, Ta = —-40°C to +85°C, unless otherwise stated. Rrer = 475Q
Symbol Parameter Condition Min. Typ. Max. Units
Vob, VopIN Power Supply Voltage Range 3.135 3.3 3.465 \%
Cin Input Capacitance 6 pF
Court Output Capacitance 5 pF
Lpin Pin Inductance 4 nH
Rout Output Resistance 3 kQ
RpuLL-up Pull up Resistance SEL, PDB, OE 110 kQ
\m Input High Voltage SEL, PDB, OE 2 Vooin+ 0.3 \%
Vi Input Low Voltage SEL, PDB, OE -0.3 0.8 \%
ViH Input High Voltage HCSL, IN, /IN 660 750 850 \%
Vi Input Low Voltage HCSL, IN, /IN -150 0 \%
ViN Differential Input Voltage Range LVDS, IN, /IN 250 350 550 mV
VINPUT OFFSET Input Common Mode Voltage LVDS, IN, /IN, 1.125 1.25 1.375 \Y
Vou Output High Voltage HSCL 660 750 850 mV
VoL Output Low Voltage HSCL -150 0 27 mV
Veross!" Crossing Point Voltage Absolute 250 350 550 mv
Vcross_variation” 2 ? | Variation of Crossing Point Voltage | Variation over all edges 140 mv
50Q, 2pF 42 60 mA
oo \F;(D’Z"frvs;;ﬁlp'y Current For No load, PDB = Low 0.4 mA
OE = Logic Low 20 mA
1“9 Input Leakage Current 0 < Vin < Voo -5 5 HA
Notes:

3. 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 datasheet. Exposure to absolute maximum ratings conditions for extended

periods may affect device reliability.

a A

The datasheet limits are not guaranteed if the device is operated beyond the operating ratings.

Package thermal resistance assumes that the exposed pad is soldered (or equivalent) to the device's most negative potential on the PCB. yjs and

0,4 values are determined for a 4-layer board in still-air unless otherwise stated. The circuit is designed to meet the DC specifications shown in the

above table after thermal equilibrium has been established.

Test setup is R, = 50Q with 2pF, Rger = 475Q +1%.
Measurement taken from Q and /Q.

© ® N o

10. Inputs with pull-up/pull-down resistances are not included.

Measured at the crossing point where instantaneous voltages of Q and /Q are equal.

The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.
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AC Electrical Characteristics®
Vop = Vppoin = 3.135V to 3.465V, Ta = -40°C to +85°C, unless otherwise stated.
Symbol Parameter Condition Min. Typ. Max. Units
) HCSL 267
fmax Maximum Frequency VDS 100 MHz
trp Propagation Delay Note 11 2 3 ns
tskew Output-to-Output skew Notes 12, 13 50 ps
ot c()).lit7p5u\t/ l;\)cias(‘)e.lstaslIVT}n(;.esszsv t00.175V éct)gj,uzzuFtpUt swin. 150 | 350 700 ps
Trt_var Rise/Fall Time Variation ?(t)gllzc;::tput swing. 125 ps
At 200MHz 137 fSrms
TutTER Phase Jitter At 156.25MHz 153 fSrms
At 100MHz 212 fSrms
TT_TTER Total Jitter BER = 10", Tp, = 0, at 200MHz 2 ps
ToE_ENABLE Output Enable Time All Outputs 2 us
Toe pispeLe | Output Disable Time All Outputs 10 ns
Toey Duty Cycle 45 50 55 %
Notes:

11. Measured from the differential input crossing point to the differential output crossing point.
12. Output-to-output skew is the difference in time between outputs, receiving data from the same input, for the same temperature, voltage, and

transition.
13. This parameter is defined in accordance with JEDEC Standard 65.

Jitter Analysis

Jitter is defined as the deviation of a signal from its ideal
position. Phase noise is the presence of signal energy at
frequencies other than the carrier. Random jitter has a
Gaussian distribution and is specified as an RMS unit,
which is one standard deviation of the distribution. Since
Gaussian distribution is unbounded in an infinite sample,
no communication system can be completely error free.
Instead, communication links are rated with a maximum bit
error rate (BER), which is typically around 10" for high-
speed communication equipment. Achieving a desired
BER requires accounting for a number of standard
deviations of random noise by using the appropriate value
for N (see Table 1) in the formula in Equation 1.

TJ:NXRJ+DJ qu

Where T; is total jitter, R; is random jitter, and D; is
deterministic jitter. If routing clock signals, the deterministic
jitter is usually negligible and the T, is dominated by the
random jitter. Calculating T; from R; using Equation 1
gives the values in Table 1.

Table 1. Standard Deviations of Random Noise
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BER N R; at 200MHz T; at 200MHz
10™° 12.723 | 137fsrws 1.743ps
10 13.412 | 137fsrws 1.837ps
10™2 14.069 | 137fsrus 1.927ps
10" 14.698 | 137fsrws 2.013ps
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Phase Noise Plots

) Agflent 50528 Signal Anal

pPhaze Moise 10.00dE) Ref -20.00dBCHz [Smo]
20,00 b Carrier 199999991 MHz— 1.6%20 dEm
Eatald 1: 1 kAz -126.Z035 dEc/Hz
20 10 kHz -134.7052 dBc/Hz
000 3: 100 kHz |-142.1162 dBc/Hz
4: 1 MHz -149, 2111 dec/Hz
5: 5 MHz -151.6364 deC/Hz
-40.00 a1 10 MHZ -152.2935 dEBc/H=z
®: start 12 kHz
stop 20 MHZ
-50.00 cepter 10,006 MHZ
Span 19. 988 MHz
=== Noisg ===
-40.00 Analysis Range x: Band Marker
Analysis Range ¥: Band Marker
Intg Moise: -F8,2803 dBc / 19.650 MHz
-70.00 RMS Moiser 172,385 prad
5. 87895 mdeqg
RMS 1itter: 137.18 fsec
-20.00 Fesidual FM: 1.68505 KHZ
-90,00
-100.0
-110.0
-120.0
-130.0 1
-140.0
-150.0 3
4
5
-160.0
-170.0

Phase jitter = 137fsrms, 200MHz carrier frequency; integration range: 12kHz—20MHz
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Phase Noise Plots (Continued)

) Agilent £50528 Signal § Anal

pPhaze Moise 10.00dB/ Ref -20,00dBC/Hz [Smo]
20,00 b Carrier 156.249992 MHzT  1.9948 dBm
Eatald 1: 1 kA=z -128.8572 dBc H=z
25 10 kHz -137.2390 dBC/Hz
30,00 31 100 kHz |-144.8338 dBc/Hz
4: 1 MHz -150.8386 dBC/Hz
S:/ 5 MHz -152. 7161 dBc/Hz
-40.00 #5110 MHz -153.1205 dEc/H=
®: Start 12 kHz
Stop 20 MHz
-50.00 Center 10,006 MHZ
Span 1%, 988 MHz
=== Noise ===
-60.00 Analysis Range x: Band Marker
Analysis Range ¥: Band Marker
Intg Woise: -79,45818 dBc /) 19,69 MHz
-70.00 RS Moiser 150,461 drad
5.62075 mdeg
RMS| Jitter: |153)258 fsec
-20.00 residual FM: 1.58345 kHz
-00.00
-100.0
-110.0
-120.0
-130.0
1
-140.0
-150.0 3
4
-160.0 2
-170.0

Stop 40 MHz

Phase jitter = 153fsgrums, 156.25MHz carrier frequency; integration range: 12kHz—20MHz
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Phase Noise Plots (Continued)

5 Agilent E50528 Signal § Anal

PPhase Moise 10,0048/ Ref -20.00dBc,/Hz [Srno]
20,00 b Carrier 99.999995 MHz—— 2.7%15 dBEm
Bt 1: 1 kH=z —133.4493 dEc/H=z
2: 10 kHz -141.4563 dBc/Hz
30,00 3: 100 kHz | -148.2602 dec/Hz
4: 1 MHz -152.5837 dBc/Hz
5: 5 MHz -153.8002 dBc/Hz
40,00 110 MHz | -153.8155 dBc/Hz
®: Start 12 kHz
Stop 200 MHZ
-50.00 Center 10,006 MHZ
Span 159, 988 MHzZ
=== MOoise ===
-60,00 Analysis | Range x: Band Marker
Analysis|Range ¥: Band Marker
Intg Moise: |-B0)3348 dBc / 19.63 MHz
-70.00 RMS NOoTser 1320798 pnad
7./6192 mdeg
RrMs Jitter: 211,645 fsec
-50.00 Residual FM7 1.43903 kHz
-90.00
-100.0
-110.0
-120.0
-120.0
-140.0 1
-150.0
3 F——
-160.0 4 5
-170.0

Phase jitter = 212fsrus, 100MHz carrier frequency; integration range: 12kHz—20MHz
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Functional Characteristics

100MHz 200MHz
! 1 1,_} | !  | _{_- i_m ‘M
, T iy T - 7 1 AN A
| { I | \ i / :.
S50 R e e T
OUTPUT SWING | i ; i OUTPUT SWING i y |
(125mV/div) | A B i i e (125mV/div) | i([ g e
' i 8 i j b i i
T S e
ol n f ! ; I\ |
1\\% 1 K ﬂ __‘\ L ; L \‘___‘f’_ \mj [
Time (1.5ns/div) Time (1ns/div)
HCSL Waveform Diagram
0525V 700mV 0.525V
R 1F
0175V 0175V
HCSL Interface Application
,...OUTPUT _
! 330
! A
! AN
: 1330

PCI Express Device Routing
Rs = 33Q, Rt = 50Q
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LVDS Waveform Diagram

1250mV. 1325mV 1250mV

1000mV

1150mV 1150mV

LVDS Interface Application
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Package Information®?

PIN 1 DOT —3.0000£0,050 —=
BY MARKING \
| e
2
3.0000+0.050,
TP VIEW
NOTE: 1, 2, 3
— 0.850+0.050
e
0.000-0.050 J 0.2030%0.025
SIDE VIEW
NOTE' 1, 2, 3
NOTE:

1. MAX PACKAGE WARPAGE IS 0.05 MM

2. MAX ALLOWABLE BURR IS 0.076 MM

PIN #1 IDENTIFICATION
1.55000.050 CHAMFER 0,300 X 45°
Exp.DAP / *
U U U [/ ol4000+0.050
t =
0:5000 BSCI ] 2 1.5500£0.050
I — — “Exp.DAP
A5 = *
0.230010.050:Ir ANANANA
1.5000
Ref.

BOTTOM VIEW

NOTE: 1, 2, 3

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 0.30-0.35 MM
IN DIAMETER AND SHOULD BE CONNECTED TO GND FOR MAX THERMAL PERFORMANCE

S. GREEN RECTANGLES (SHADED AREA> indicate SOLDER STENCIL OPENING ON EXPOSED
PAD AREA, SIZE SHOULD BE 0.60x0.60 MM IN SIZE, 0.20 MM SPACING.

Note:

16-Pin QFN

14. Package information is correct as of the publication date. For updates and most current information, go to www.micrel.com.
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Recommended Land Pattern®¥

RECOMMENDED LAND PATTERN

NOTE: 4, 5
2007
1% /A
A i A
14 |
190, /1
STACKED-UP
0.80+0.02 0.70+0.02
0.48+0.02 _ — 0.40£0.02 | 0.10%002
. I Thopo ‘\ajzg §
A —
‘1_|:| culaul eu s = au| au
I R & 12(3|3 ol 2 | Vi =1 D=:
o H 4| H pay o el I
| T 3|a| & S| 7] | N D -
— ™ ) ™M
M = Q| 22 7ﬁ@§‘“
o (D000 100 s
S 1.60£0.02 | 1.4040.02
n 2.24%0.02 2.24+0.02
3.20%0.02 3.04%0.02
EXPOSED METAL TRACE SOLDER STENCIL OPENING
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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, Inc. is a leading global manufacturer of IC solutions for the worldwide high performance linear and power, LAN, and timing & communications
markets. The Company’s products include advanced mixed-signal, analog & power semiconductors; high-performance communication, clock
management, MEMs-based clock oscillators & crystal-less clock generators, Ethernet switches, and physical layer transceiver ICs. Company

customers include leading manufacturers of enterprise, consumer, industrial, mobile, telecommunications, automotive, and computer products.
Corporation headquarters and state-of-the-art wafer fabrication facilities are located in San Jose, CA, with regional sales and support offices and
advanced technology design centers situated throughout the Americas, Europe, and Asia. Additionally, the Company maintains an extensive network
of distributors and reps worldwide.

Micrel makes no representations or warranties with respect to the accuracy or completeness of the information furnished in this datasheet. 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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