MICROCHIP

SY58012U

5 GHz 1:2 LVPECL Fanout Buffer/Translator
with Internal Input Termination

Features

Precision 1:2, 800 mV LVPECL Fanout Buffer

Guaranteed AC Performance over Temperature
and Voltage:

- >5 GHz fyyax (Clock)

- <110 ps Rise/Fall Time

- <260 ps Propagation Delay

- <15 ps Max Skew

Low Jitter Design:

- 60 fsgys Phase Jitter

Accepts an Input Signal as Low as 100 mV

Unique Input Termination and VT Pin Accepts DC-
and AC-Coupled Differential Inputs (LVPECL,
LVDS and CML)

800 mV (100k) LVPECL Output Swing
2.5V 5% or 3.3V £10% Power Supply Operation
Industrial Temperature Range: —40°C to +85°C

Available in a 16-Lead 3 mm x 3 mm QFN
Package

Applications

All SONET and GigE Clock Distribution
Fibre Channel Clock and Data Distribution
Backplane Distribution

High-End, Low Skew, Multiprocessor
Synchronous Clock Distribution

General Description

The SY58012U is a 2.5V/3.3V precision, high-speed,
fully differential 1:2 LVPECL fanout buffer. Optimized to
provide two identical output copies with less than 15 ps
of skew, the SY58012U can process clock signals as
fast as 5 GHz or 5 Gbps data.

The differential input includes Microchip’s unique, 3-pin
input termination architecture that interfaces to
LVPECL, LVDS or CML differential signals,
(AC-coupled or DC-coupled) as small as 100 mV
without any level-shifting or termination resistor
networks in the signal path. For AC-coupled input
interface applications, an on-board output reference
voltage (VRrgr.ac) is provided to bias the VT pin. The
outputs are 100k LVPECL compatible, with extremely
fast rise/fall times guaranteed to be less than 110 ps.

The SY58012U 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 faster rise/fall times, or greater
bandwidth, consider the SY58013U 1:2 fanout buffer
with 400 mV output swing, or the SY58011U 1:2 CML
(400 mV) fanout buffer. The SY58012U is part of
Microchip’s high-speed, Precision Edge® product line.

Package Type
SY58012U
3 mm x 3 mm QFN-16 (M)
(Top View)
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SY58012U

Functional Block Diagram
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SY58012U

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

POWET SUPPIY VOIBGE (VGG -+eenvrermrieiiteatie ittt ettt ettt sttt sttt ettt ene et e e eens —0.5V to +4.0V
INPUL VOITBGE (V]N) +vevveeereemeenint ettt ettt ettt ettt ettt ekt et b et et e et e bt et e nne e e e e nne e e —0.5V to Ve
LVPECL Output Current (Ioyt)

(70T 01110 [U T TU = TSSOSO U SOV PR UPOTRTPPRRURRPP 50 mA

T o T OSSO 100 mA
Termination Current (ly1)

SOUICE OF SINK ON VT PNttt ettt ettt ee et e ettt ne e +100 mA
Input Current

Source or SINK CUIENt ON TN, /IN ..ot e e e e e e e e e e et e e e e e e e eeeeeeeanans +50 mA
Reference Current (Vrer.ac)

VREF-AC CUITENT L.ttt he ekt e e et e ettt et e e bt e et e s bt e bt e nen e e nteeeane et 1.5 mA

Operating Ratings 11
Supply Voltage RANGE (VG ). e ouereiiiiiieiii e +2.375V to +3.63V

T Notice: 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.

11 Notice: The data sheet limits are not guaranteed if the device is operated beyond the operating ratings.

DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Ty = —40°C to +85°C, unless otherwise stated, (Note 1)

Parameters Symbol Min. Typ. Max. Units Conditions

EZ‘;"er Supply Voltage Vee 2375 — 3.63 v |—
ge

Power Supply Current lcc — 55 80 mA | No load, max. V¢
Input High Voltage B .
(lN, /|N) V|H VCC 1.6 VCC V Note 2
Input Low Voltage
(IN, /IN) \in 0 — Vi —0.1 \Y, —
Input Voltage Swing . . )
(IN, /IN) ViN 0.1 1.7 Vv See Figure 4-1
Differential Input Voltage .
Swing P 9 | Vore 0.2 — — V  |See Figure 4-2
IN to VT Resistance RiN 40 50 60 Q —
Voltage from Input to VT V1IN — — 1.28 \ —
Output Reference Voltage | Vrerac | Vec— 1.3 Vee—1.2 Vee—141 \ —

Note 1: The circuit is designed to meet the DC specifications shown in the table above after thermal equilibration
has been established.

2:  Viyiny not lower than 1.2V.

© 2020 Microchip Technology Inc. DS20006319B-page 3



SY58012U

LVPECL OUTPUT DC ELECTRICAL CHARACTERISTICS
Electrical Characteristics: V¢ = 2.5V 5% or 3.3V #10%; Tp = —40°C to +85°C, R = 50Q to V¢ — 2V, unless

otherwise stated. (Note 1)

Parameter Symbol Min. Typ. Max. Units Conditions
Output High Voltage Vv Vee - . Vee - Vv .
Qo, /Q01, Q1, /Q1 OH 1.145 0.895
Output Low Voltage Vv Vee — . Vee — Vv o
Qo, /Q01, Q1, /Q1 oL 1.945 1.695
Output Differential Swing QO, .
/Q01, Q1, /Q1 Vout 550 800 — mV | See Figure 4-1
Differential Output Voltage .
SWIng QO, /QO1, Q1, Q1 VDIFF_OUT 1100 1600 — mV See Flgure 4-2

Note 1:

has been established.

AC ELECTRICAL CHARACTERISTICS

The circuit is designed to meet the DC specifications shown in the table above after thermal equilibration

Electrical Characteristics: V¢ = 2.5V 5% or 3.3V #10%; Tp = —40°C to +85°C, R = 50Q to V¢ — 2V, unless

otherwise stated. (Note 1)

Parameter Symbol | Min. Typ. Max. | Units Conditions
. — 5 — Gbps [NRZ (Data)
Maximum Frequency fmax
5 — — GHz |Voyt 2400 mV (Clock)
Propagation Delay tpp 110 170 260 ps |V|y=100 mV
Channel-to-Channel Skew tcHAN — 15 — ps |Note 2
Part-to-Part Skew tskew — — 100 ps |Note 3
. 37 . 622 MHz
Integration Range: 12 kHz to 20 MHz
L . 156.25 MHz
Additive Phase Jitter LITTER - 97 - fs Integration Range: 12 kHz to 20 MHz
. 167 . 100 MHz
Integration Range: 12 kHz to 20 MHz
Output Rise/Fall Time t/t 35 80 110 ps |20% to 80% at full swing

Note 1:

High-frequency AC parameters are guaranteed by design and characterization.

2: Input-to-input skew is the difference in time from and input-to-output in comparison to any other

input-to-output.

3: 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.

DS20006319B-page 4
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SY58012U

TEMPERATURE SPECIFICATIONS

Parameters |Symbol| Min. | Typ. | Max. | Units | Conditions
Temperature Ranges
Operating Ambient Temperature Range Ta -40 — +85 °C |—
Lead Temperature T, — — +260 °C | Soldering, 20 sec.
Storage Temperature Range Ta -65 — +150 °C
Package Thermal Resistance (Note 1)

— 60 — Still-Air

. CATN °C/W

Thermal Resistance, 3x3 QFN-16Ld — 54 — 500 Ifpm
Yg — 33 — °C/W | Junction-to-Board

Note 1: Package thermal resistance assumes exposed pad is soldered (or equivalent) to the device’s most nega-
tive potential; on the PCB. 0, and W g values are determined for a 4-layer board in still-air number, unless

otherwise stated.

© 2020 Microchip Technology Inc.

DS20006319B-page 5



SY58012U

2.0 TYPICAL OPERATING CHARACTERISTICS

Note: V = 3.3V, GND =0V, V|5 =400 mV, Ty = +25°C, unless otherwise stated.
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SY58012U

Output Swing
(100mV/div.)

TIME (25ps/div.)

FIGURE 2-7: 5 GHz Output.
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FIGURE 2-8: 5 Gbps Output.
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SY58012U

3.0 PHASE NOISE PLOTS
VCC = 33V, TA =+25°C.

[[pPhase roise 10.00d8f Ref -20.00dBc/Hz
-20.00 p r Cartier 93.999939 MHzT  6.0852 dEm

1 100 Hz -129,5133 dBc/Hz
2 1 kHz -143.,5240 dBc/Hz
30,00 3: 10 kHz |-153.8294 dBc/Hz
4 100 kHz |-151.5211 dBc/Hz
5: 1 MHz -154. 5964 dBc/Hz
40,00 625 MHZ -154.5595 dBc/Hz
7i 10 MHz -154.68173 dBc/Hz
8 20 MHz -154.6374 dBc/Hz
-30.00 G130 MHZ -154, 5119 dBc/Hz
#10F 40 /MHz -154.3307 dBc/Hz

®: start 12 kHz
-60.00 STOp 20 MHZ
Center 10,006 MHZ

Span 19,988 MHz
-70.00 === Noise ===
analysis Range x: Band Marker
analysis rRange v: Band Marker
-80.00 InTtg Noise: 81,6286 dBC / 19.60 MHZ
RME Mofse: 117,243 prad

5.71755 mdeg

RMS Jitter: 186,598 fsec
residual FM: 1.31479 kHz

-90,00
-100.0
-110.0
-120.0
-130.0 )
-140.0
-150.0 1?
e

-160.0 3 5 & 7 a

-170.0

180045 ES =3 A B L LA
FIGURE 3-1: 100 MHz Phase Jitter, Device.

r}Phase Moise 10.00dEf Ref -20.00dBc/Hz

20,00 Carrier 99,993989 MHz1 21,3448 dB
il d 1:] 100|/Hz| -123.1100 dEC/Hz
2 1 kHz -138.7062 dBC/Hz
-30.00 3 10 kHz -158.7371 dBc/Hz
4 100 kHz |-154.0350 dEc/Hz
1 1 MHz -162.8998 dBc/Hz
-40.00 G35 MHz -164,2003 dBc/Hz
710 MHz -164.3951 dBc/Hz
5 20 MHZ -164.8873 dBC/Hz
-50.00 G 30 MHZ -165.7628 dBc/Hz
#10F 40 /MHZ -166.1250 dBc/Hz

i ostart 12 kHz
-60.00 Stop 20 MHzZ
Center 10.006 MHz

Span 19.988 MHZ
-70.00 === NOisg ===
Analysis Range ®: Band Marker
analysis Range v: Band marker
-80.00 Tntg Nojse: -90,5003 dBC /) 19,65 MHZ
RME MOTse: 42,2184 prad

2.41884 mdeg

EMS Jitter: &7.193 fsec
Residual FM: 416.854 Hz

00,00
-100.0
-110.0
-1z0.0
i
-1230.0
-140.0
-130.0

-160.0 4 pin]

5
-170.0 &7 3

-180.0 & wE A 7 T
FIGURE 3-2: 100 MHz Phase Jitter, Source.

DS20006319B-page 8 © 2020 Microchip Technology Inc.



SY58012U

r)Phase Moise 10.00dE/ Ref -20.00dBc/Hz

_20.00 p r Cartier 156.249953 MHzT— S5.6823 dBm
il 1:] 100(Hz| | -124.2586 dBC/Hz
2 1 kHz -140. 5003 dBc/Hz
30,00 3: 10 kHz | -150.6106 dBc/Hz
4 100 kHz -152.0561 dBC/Hz
S5: 1 MHz -155.0336 dEc/Hz
40,00 Bi 5 MHZ -155.2367 dBC/HEZ
7: 10 MHz -155.3025 dBC/H=z
8 20 WMHZ -155.1502 dBc/Hz
-30.00 G130 MHZ -155.3068 dBc/Hz
#10:  40/MHz -1595.4313 dBc/Hz
®: start 12 kHz
-60.00 stop 20 MHzZ
Center 10.006 MHZ
Span 13,988 MHZ
-70.00 === NOisg ===
Analysis Range x: Band marker
Analysis Range ¥: Band marker
-80.00 InTo Noise: -82,1792 dBC ; 19.60 MHZ
RMS Moise: 110,042 urad
5.30450 mdeg
-90.00 RMS Jitter: 112,087 fsec
rResidual FM: 1.23429 kHz
-100.0
-110.0
-120.0
i
-130.0
-140.0
-150.0 10
3 ATTTA A ﬁ_v
4
-160.0 5 B 7 g
-170.0
] = e S el s SA
FIGURE 3-3: 1566.25 MHz Phase Jitter, Device.

r}Phase Moise: 10.00dE/ Ref -20.00dBc/Hz

20,00 p r Cartier 156.249984 MHz—— 21,3881 dBm
i 1 100 Hz -128.7905 dBc/Hz
2 1 kHz -144.5313 dBc/Hz
-30.00 3 10 kHz -152.1475 dEc/Hz
4 100 kHz | -154.9474 dBc/Hz
) 1 MHz -163.0303 dBC/Hz
40,00 5 5 MHz 164, 5306 dEc/Hz
7: 10 MHz | |-164.3425 dBC/HZ
81 20 MHz | |-164.2873 dBC/Hz
-50.00 G 30 MHZ -165.2001 dBC/Hz
=107 40 /MHzZ -166.3993 dBC/Hz
®i start 12 kHz
-60.00 Stop 20 MHz
Center 10,006 MHZ
Span 1%. 988 MHZ
-70.00 === NOisa ===
Anallysis Range x: Band marker
Anallysis Range ¥: Band Marker
-80.00 TRtG Noise: -90,5954 dBC /) 1U.60 MHZ
RMS Moise: 41,7587 urad
2.3926 mdeg
-90.00 RMS Jitter: 42,535 fsec
residual Fm: 419,82 Hz
-100.0
-110.0
-120.0
-130.0 i
-140.0
-150.0 2
-160.0 4 10
]
-170.0 E 5 7 &h2§h
=] = = T8 ] s SaA
FIGURE 3-4: 156.25 MHz Phase Jitter, Source.
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SY58012U

erhase Moise 10.00dB{ Ref -20.00dBc/Hz

_20.00 b Cartier 622.079935 MHzT 4.1884 dBm
il 1] 100(Hz| -114.5495 deC/Hz
2: 1 kHz -126.4016 dBc/Hz
-30.00 3: 10 kH=z -135.6903 dBc/Hz
4: 100 kHz -142.6933 dBC/HZ
§: 1 MHz -148. 5768 dBc/Hz
40,00 i 5 MHzZ =145, 8593 dBc H=
F: 10 MHZ -1459. 7874 dBC/Hz
5: 20 MHz -149. 7411 dBc/Hz
-50.00 G: 30 MHzZ -145.8223 dBc/Hz
»10k 40 MHz -149.7556 dBc/Hz
®: start 12 kHz
-60.00 Stop 20 MHz
Center 10.006 MHZ
Span 19,988 MHz
-70.00 === NOis8 ===
analysis Range x: Band marker
analysis Range v: Band marker
-80.00 Tntg Nojse: -76,3082 dEC / 19.60 MHZ
RME Mofse: 216,324 prad
12,3944 mdeg
-90.00 RMS| Jitter: 55.345 fsec
residual FM: 2.30103 kHz
-100.0
-110.0
-120.0
-130.0
-140.0
¥
-150.0 4 T X
i 8 7 ]
-160.0
-170.0
00y & = 16 e B & A
FIGURE 3-5: 622 MHz Phase Jitter, Device.
r}Phase Moise 10,00dEf Ref -20,00dBc/Hz
20,00 p Cartier 622.079934 MHzT 20,9872 dBm
i 1: 100 Hz -105. 7776 dBC/Hz
2: 1 kHz -132. 7681 dBc/Hz
-30.00 3: 10 kHz -139.0478 dBc/Hz
41 100 kHz |-143.7204 dBc/Hz
1 1 MHz -154.8384 dBc/Hz
40,00 6: 5 MHz -161,1759 dBc/H=
7i 10 MHz -161.7958 dBc/Hz
81 20 MHz -161.8825 dBc/Hz
-50.00 G 30 MHZ -162.3858 dBc/Hz
s10F 40 /MHZ -162.2814 dBC/Hz
¥i start 12 kHz
-60.00 Stop 20 MHz
Center 10,006 MHz
Span 1%. 988 MHzZ
-70.00 === NOTsE ===
analysis Range x: Band marker
analysis Range ¥: Band Marker
-80.00 Tntg Nojse: -83,9848 dBC ;) 1U.60 MHZ
RMS MOofse: §9.3872 prad
5.12151 mdeg
-90.00 RMS Jitter: 22.8658 fsec
residual Fm: 373.223 Hz
-100.0
-110.0 1
-120.0
-130.0
-140,0 2
-150.0 4
¥
-160.0 5
B R
& 7 g
-170.0
0D = = 1% = = A
FIGURE 3-6: 622 MHz Phase Jitter, Source.
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SY58012U

4.0

PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 4-1.

TABLE 4-1: PIN FUNCTION TABLE
Pin Number| Pin Name Pin Function
Differential Input: This input pair is the signal to be buffered. Each pin of this pair
1,4 IN, /IN internally terminates with 50Q to the VT pin. Note that this input will default to an
indeterminate state if left open. See the Input Interface Applications section.
Input Termination Center-Tap: Each input terminates to this pin. The VT pin provides a
2 VT center-tap for each input (IN, /IN) to a termination network for maximum interface
flexibility. See the Input Interface Applications section.
Reference Output Voltage: This output biases to V¢ — 1.2V. It is used when
3 VREF-AC AC-coupling the inputs (IN, /IN). Connect VREF-AC directly to the VT pin. Bypass with
0.01 pF low ESR capacitor to VCC. Maximum current source or sink is 0.5 mA. See the
Input Interface Applications section.
Positive Power Supply: Bypass with 0.1 yF//0.01 pF low ESR capacitors. 0.01 pyF
5,8,13,16 VCC . . .
capacitor should be as close to VCC pin as possible.
Q0. /Q0 LVPECL Differential Output Pairs: Differential buffered output copy of the input signal.
12, 11,9, 10 Q1‘ a1 The output swing is typically 800 mV. Unused output pairs may be left floating with no
’ impact on jitter. See the LVPECL Output Applications section.
GND, Ground. Exposed pad must be connected to a ground plane that is the same potential
6,7,14, 15 Exposed .
Pad as the ground pin.

© 2020 Microchip Technology Inc.
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SY58012U

Single-Ended and Differential Swings

Voirr Ny

Vins
800mV (typ.)
Vour VDIFFﬁONUT 1.6V (typ.)

FIGURE 4-1: Single-Ended Voltage

Swing. FIGURE 4-2: Differential Voltage Swing.

Timing Diagram

/IN

. C O COCC

™

Input Stage
VCC
INC—
$500
VT O—e
, GND
2500
/INC¥
FIGURE 4-3: Simplified Differential Input Stage.

DS20006319B-page 12 © 2020 Microchip Technology Inc.



SY58012U

5.0 INPUT INTERFACE APPLICATIONS

VCC VCC

T T

IN
O /IN
SY58012U
N
VT
001 UF RpaS NC O— VREF -AC
e
A AR v4

Note:

ForV ¢ =2.5Vsystem, R 4=19Q
ForV ¢ =3.3Vsystem,R 4=50Q

FIGURE 5-1:

LVPECL Input Interface.

VCC VCC
L]

/IN
SY58012U

\2)

VREF -AC

L
Note: Vee

ForV c =3.3Vsystem,R 4=100Q
ForV cc =2.5Vsystem,R ,;=50Q

FIGURE 5-2: AC-Coupled LVPECL
Interface.

/IN
SY58012U

NC O— VT

NC O0— VREF -AC

Bl

FIGURE 5-3: LVDS Input Interface.

VCC VCC
IN
/N
SY58012U
NC o— VT
NC O—{ VREF -AC

FIGURE 5-4: DC-Coupled CML Input
Interface (Option: May Connect VT to VCC).

I
|— IN
ak SY58012U

VT
P VREF -AC
0.01uF

FIGURE 5-5:

AC-Coupled CML Input
Interface.

© 2020 Microchip Technology Inc.
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SY58012U

6.0 LVPECL OUTPUT APPLICATIONS

LVPECL output have very low output impedance (open emitter), and small signal swing which results in low EMI.
LVPECL is ideal for driving 50Q and 100Q controlled impedance transmission lines. There are several techniques in
terminating the LVPECL output, as shown in Figure 6-1 through Figure 6-3.

+3.3V*
R1 R1
+3.3V* 130Q 130Q +3.3V*
Zo=500
O N
Zo = 500
= R2 I:Z\ =
820 820 Vi=V¢c -2V
FIGURE 6-1: Parallel Termination: Thevenin Equivalent.
Note 1: For +2.5V systems: R1 = 250Q, R2 = 62.5Q.
2: For +3.3V systems: R1 = 130Q, R2 = 82Q.
+3.3V Z =500 +3.3V
a— N
Z=50Q
a >
= 50Q 3 3500 =
“source” “destination”
50Q 3 Rp | Cl
=22 0.01 pF
! (optional)
A4

FIGURE 6-2: Three-Resistor “Y-Termination”.
Note 1: Power-saving alternative to Thevenin termination.
2: Place termination resistors as close to destination inputs as possible.

3: Rbresistor sets the DC bias voltage, equal to VT.
For +2.5V systems R, = 19Q.
For +3.3V systems R, = 46Q) to 50Q.

4: C1is an optional bypass capacitor intended to compensate for any t,/ty mismatches.

DS20006319B-page 14 © 2020 Microchip Technology Inc.



SY58012U

+3.3V +3.3V
Vi =V -1.3V
3.3V T R " L RE ' Cca 3V
+3. 31300 130Q  §1kQ +3.
Q L@: N
Zo =500 /
3
/Q
1 AN Les 1
VT =VCC —2V b3 1.6kQ
$R2 R2
45820 820
A4
FIGURE 6-3: Terminating Unused I/0.

Note 1: Unused output (/Q) must be terminated to balance the output.

2: For +2.5V systems: R1 = 250Q, R2 = 62.5Q, R3 = 1.25 kQ, R4 = 1.2 kQ.
For +3.3V systems: R1 = 130Q, R2 = 82Q, R3 =1 kQ, R4 = 1.6 kQ.

3: C1is an optional bypass capacitor intended to compensate for any t./ts mismatches.

Unused output pairs (Q and /Q) may be left floating.

© 2020 Microchip Technology Inc. DS20006319B-page 15
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7.0 PACKAGING INFORMATION

71 Package Marking Information

16-Lead QFN*

Example

o
m-
XXXX
WNNN

* m
012U
8224

Legend: XX...X Product code or customer-specific information

Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

Ww Week code (week of January 1 is week ‘01°)

NNN Alphanumeric traceability code

Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (€3))
can be found on the outer packaging for this package.

e, A, ¥V Pinone index is identified by a dot, delta up, or delta down (triangle

mark).

Note:

In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include

the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.

DS20006319B-page 16
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SY58012U

16-Lead QFN 3 mm x 3 mm Package Outline and Recommended Land Pattern

TITLE
16 LEAD QFN 3x3mm PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | QFN33-16LD-PL-1 [ UNIT | MM
PIN #1 IDENTIFICATION
PIN 1 DOT ~—3.0000+0,.050 — 1.5500+0.050 CHAMFER 0.300 X 43°
BY MARKING AN Exp.DAP ‘
\b U U U ]/ o]4000+0.050
]
t L=+
2 0.5000 BSCD >
T 1,.5500%0.050
3.0000+0.050] — — Exp.DAP
ij o ‘
0.2300t0.050j 10nn
1.5000
Ref.
T0P VIEW BOTTOM VIEW

NOTE' 1, 2, 3 NOTE: 1, 2, 3

— 0.850+0.050
il oooo—t
0.000-0.050 J (J.EOG)O’:O.OES_—r
SIDE VIEW

NOTE: 1, 2, 3

NOTE:

1. MAX PACKAGE WARPAGE IS 0.05 MM

2. MAX ALLOWABLE BURR IS 0076 MM 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: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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POD-Land Pattern drawing # QFN33-16LD-PL-1

RECOMMENDED LAND PATTERN

http://www.microchip.com/packaging.
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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APPENDIX A: REVISION HISTORY

Revision A (March 2020)

* Converted Micrel document SY58012U to Micro-
chip data sheet template DS20006319A.

* Minor text changes throughout.

Revision B (July 2020)

» Value for Channel-to-Channel Skew corrected to
15 ps in AC Electrical Characteristics table.

© 2020 Microchip Technology Inc. DS20006319B-page 19



SY58012U

NOTES:

DS20006319B-page 20 © 2020 Microchip Technology Inc.



SY58012U

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART NO. _l)g _|)g ])g L)|S
Device  Supply Package Temperature Tape
Voltage Range and Reel
Device: SY58012: 5 GHz 1:2 LVPECL 1:2 Fanout Buffer/
evice: ) o
Translator with Internal Input Termination
Supply Voltage: U = 25V/3.3V
Package: M = 3 mm x 3 mm QFN-16 (NiPdAu Lead-Free)
Femperature G = -40°Ct0o85°C
ange:
Special <blank>= 100/Tube
Processing: TR = 1,000/Reel

Examples:

a) SY58012UMG: SY58012, 2.5V/3.3V Supply
Voltage, 3 mm x 3 mm 16-Lead
QFN, —40°C to +85°C

Temperature Range, 100/Tube
SY58012, 2.5V/3.3V Supply
Voltage, 3 mm x 3 mm 16-Lead
QFN, —40°C to +85°C
Temperature Range,
1,000/Reel

b) SY58012UMG-TR:

Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This
identifier is used for ordering purposes and
is not printed on the device package. Check
with your Microchip Sales Office for package
availability with the Tape and Reel option.

© 2020 Microchip Technology Inc.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec,
AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud, chipKIT,
chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex,
flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer, LANCheck,
LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi,
Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire,
Prochip Designer, QTouch, SAM-BA, SenGenuity, SpyNIC, SST,
SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA
are registered trademarks of Microchip Technology Incorporated in
the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company,
EtherSynch, FlashTec, Hyper Speed Control, HyperLight Load,
IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision
Edge, ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire,
SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub,
TimePictra, TimeProvider, Vite, WinPath, and ZL are registered
trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BlueSky, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker,
KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit,
PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple
Blocker, SAM-ICE, Serial Quad 1/0, SMART-L.S., SQl,
SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC,
USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and
ZENA are trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage
Technology, and Symmcom are registered trademarks of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany
Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in
other countries.

All other trademarks mentioned herein are property of their
respective companies.
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