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SILICON LABS

Si53340-45 Data Sheet

Low-Jitter LVDS Fanout Clock Buffers with up to 10 LVDS Out-
puts from Any-Format Input and Wide Frequency Range from dc
up to 1250 MHz

KEY FEATURES

Ultra-low additive jitter: 50 fs rms

The Si53340-45 family of LVDS fanout buffers is ideal for clock/data distribution and re- * Built-in LDOs for high PSRR performance
dundant clocking applications. These devices feature typical ultra-low jitter of 50 fs and Up to 10 LVDS Outputs

operate over a wide frequency range from dc to 1250 MHz. Built-in LDOs deliver high * Any-format Inputs (LVPECL, Low-Power

PSRR performance and reduces the need for external components simplifying low jitter LVPECL, LVDS, CML, HCSL, LVCMOS)

clock distribution in noisy environments. Wide frequency range: dc to 1250 MHz

» Output Enable option

They are available in multiple configurations and offer a selectable input clock using a Multiple configuration options

2:1 input mux. Other features include independent output enable and built-in format
translation. These buffers can be paired with the Si534x clocks and Si5xx oscillators to
deliver end-to-end clock tree performance.

* 2:1 Input Mux
RoHS compliant, Pb-free

» Temperature range: —40 to +85 °C
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silabs.com | Smart. Connected. Energy-friendly.




Si53340-45 Data Sheet
Ordering Guide

1. Ordering Guide

Table 1.1. Si5334x Ordering Guide

Part Number LVDS Output Output Enable (OE) Frequency Range Package
SI53340-B-GM 2:1 selectable MUX 4 L/ 4 Outputs — dcto 1250 MHz | JB-GFN
Any-format 3x3 mm

2:1 selectable MUX 16-QFN

S153341-B-GM LVCMOS 1 bank / 4 Outputs — dc to 200 MHz 3% 3 mm
SI53342-B-GM 2.1 selectable MUX |5 |\ s /3 Outputs 1 per bank doto 1250 MHz | 24-QFN
Any-format 4 x4 mm

2:1 selectable MUX 24-QFN

S153343-B-GM LVCMOS 2 banks / 3 Outputs 1 per bank dc to 200 MHz 4 x4mm
S153344-B-GM 2:1 selectable MUX 1 bank / 10 Outputs — doto 1250 MHz | S2°@FN
Any-format 5x5mm

2:1 selectable MUX 32-QFN

S153345-B-GM LVCMOS 1 bank / 10 Outputs — dc to 200 MHz 5% 5 mm
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2. Functional Description

The Si53340-45 are a family of low-jitter, low skew, fixed format (LVDS) buffers. The Si53340/42/44 have a universal input that accepts
most common differential or LVCMOS input signals, while the Si53341/43/45 accept only LVCMOS inputs. These devices are available
in multiple configurations customized for the end application (refer to 1. Ordering Guide for more details on configurations).

2.1 Universal, Any-Format Input Termination (Si53340/42/44)

The universal input stage enables simple interfacing to a wide variety of clock formats, including LVPECL, Low-power LVPECL, LVDS,
CML, HCSL, and LVCMOS. The tables below summarize the various ac- and dc-coupling options supported by the device. For the best
high-speed performance, the use of differential formats is recommended. For both single-ended and differential input clocks, the fastest
possible slew rate is recommended since low slew rates can increase the noise floor and degrade jitter performance. Though not re-
quired, a minimum slew rate of 0.75 V/ns is recommended for differential formats and 1.0 V/ns for single-ended formats. See “AN766:
Understanding and Optimizing Clock Buffer's Additive Jitter Performance” for more information.

Table 2.1. Clock Input Options

Clock Format . 2.5/3.3V
AC-Coupled

LVPECL/Low-power LVPECL N/A Yes
LVCMOS No Yes
LVDS Yes Yes

HCSL No Yes (3.3 V)
CML Yes Yes
LVPECL/Low-power LVPECL N/A Yes
LVCMOS No Yes
LVDS No Yes

HCSL No Yes (3.3 V)
CML No No
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\i)o
0.1uF Si53340/42/44
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100
CLKxb
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Figure 2.1. Differential (HCSL, LVPECL, Low-Power LVPECL, LVDS, CML) AC-Coupled Input Termination

Vob
DC-Coupled
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1k
Vop=3.3Vor25V
Si53340/42/44
cvos AW SENCIED — |>
Driver
Rs /V‘ CLKxb
Vrerm = Vop/2
.
Vop
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AC-Coupled 1k
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Vop=3.3Vor2.5V VBias = Vop/2
Si53340/42/44

.

CMOS 11 CLKx
Driver MA—HO 50 )
Rs < CLKxb
Note: g 1k
Vterm = Vop/2

Value for Rs should be chosen so that the total
source impedance matches the characteristic
impedance of the PCB trace.

Figure 2.2. Single-Ended (LVCMOS) Input Termination
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DC Coupled LVPECL Input Termination Scheme 1 v
Ri Ri DD
v

Voo =33Vor25V
or Si53340/42/44

“Standard” l 50 CLKXx
LVPECL \ LoD |>
Driver

50

§ R2 V1erm = Vop — 2V
R1// R2 =50 Ohm

R2

M\

3.3 VLVPECL: R1 =127 Ohm, R2 = 82.5 Ohm
2.5V LVPECL: R1 =250 Ohm, R2 = 62.5 Ohm

DC Coupled LVPECL Input Termination Scheme 2 Voo
Vob = ¢
33 VorzsV Si53340/42/44
“Standard” l 50 CLKx
L‘E’)P.EC" CLKxb cl >
river 50
50 50
Vterm = Voo -2V

DC Coupled LVDS Input Termination Voo

Voo =33Vor2.5V ¢ .
$i53340/42/44

Standard 50 CLKx
LVDS 100 CLKxb
Driver 50

DC Coupled HCSL Input Termination Scheme VoD
Vob =33V ¢
33 Si53340/42/44
MW
Standard
HCSL Driver

33
AN )
50 % §50

Note: 33 Ohm series termination is optional depending on the location of the receiver.

Figure 2.3. Differential DC-Coupled Input Terminations
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2.2 LVCMOS Input Termination (Si53341/43/45)

The table below summarizes the various ac- and dc-coupling options supported by the LVCMOS device, and the figure shows the rec-
ommended input clock termination.

Note: 1.8V LVCMOS inputs are not supported for Si53341/43/45.

Table 2.2. LVCMOS Input Clock Options

LVCMOS
AC-Coupled DC-Coupled
1.8V No No
2.5/3.3V Yes Yes
Vbb
DC-Coupled
Voo =3.3Vor25V
Si53341/43/45
CMOS CLKXx
s [ >—W——am >
Rs NC
Vbb
Tk Vobp
AC-Coupled
Vob=3.3Vor25V
Si53341/43/45
Swos I > |>
Driver MW B 50
Rs wc
'k §
VBias = Vbp/2
Note:

Value for Rs should be chosen so that the total
source impedance matches the characteristic
impedance of the PCB trace.

Figure 2.4. Recommended Input Clock Termination (Si53341/43/45)
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2.3 Input Bias Resistors

Internal bias resistors ensure a differential output low condition in the event that the clock inputs are not connected. The non-inverting
input is biased with a 18.75 kQ pull-down to GND and a 75 kQ pull-up to Vpp. The inverting input is biased with a 75 kQ pull-up to Vpp.

Rpu% %
CLKOor Rep
CLK1

Reu =75 k
Rep = 18.75 k

Vbp
Rpu

Figure 2.5. Input Bias Resistors

Note: To minimize the possibility of system noise coupling into the Si5334x differential inputs and adversely affecting the buffered out-
put, Silicon Labs recommends 1 PPS clocks and disabled/gapped clocks be DC-coupled and driven “stop-low” .

2.4 Input Mux

The Si5334x provide two clock inputs for applications that need to select between one of two clock sources. The CLK_SEL pin selects
the active clock input. The following table summarizes the input and output clock based on the input mux and output enable pin set-

tings.
Table 2.3. Input Mux Logic

CLK_SEL CLKO CLK1 Q' Qb
L L X L H
L H X H L
H X L L H
H X H H L

Note:
1. On the next negative transition of CLKO or CLK1.
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2.5 Output Clock Termination Options

The recommended output clock termination options are shown below. Unused outputs should be left unconnected.

DC Coupled LVDS Termination

Vbbxx Voo

Si5334x Q 50 ¢

LVDS
b 100 % Receiver

50 *

AC Coupled LVDS Termination

Vbbxx 0.1 uF

Si5334x Q 50 )¢

LVDS
b 100 % Receiver

50 ¢

0.1 uF
Note:
For Si53340/41/44/45, Viooxx =Vop=3.3V, 2.5V, 1.8V
For Si53342/43, Vooxx = Vbooa or Vooos =3.3V, 2.5V, 1.8V

Figure 2.6. LVDS Output Terminations
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2.6 AC Timing Waveforms

TrHL Tsk
—> e — -
CLK VPP/2 QN VPP/2
Q VPP/2 Qm VPP/2
e T > e T
TeLH Tsk
Propagation Delay Output-Output Skew
Tr
\ 80% VPP
Q 80% VPP Q \ 20% VPP
T 20%vep — |
Tr
Rise/Fall Time

Figure 2.7. AC Timing Waveforms
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2.7 Typical Phase Noise Performance: Differential Input Clock

Each of the three phase noise plots superimposes Source Jitter, Total SE Jitter and Total Diff Jitter on the same diagram.
» Source Jitter—Reference clock phase noise (measured Single-ended to PNA).

» Total Jitter (SE)—Combined source and clock buffer phase noise measured as a single-ended output to the phase noise analyzer
and integrated from 12 kHz to 20 MHz.

» Total Jitter (Diff)—Combined source and clock buffer phase noise measured as a differential output to the phase noise analyzer
and integrated from 12 kHz to 20 MHz. The differential measurement as shown in each figure is made using a balun. For more infor-
mation, see 3. Electrical Specifications.

Note: To calculate the total RMS phase jitter when adding a buffer to your clock tree, use the root-sum-square (RSS).

Total jitter

measured here AG E5052 Phase Noise

Analyzer

50 Ohm

CLK SYNTH
SMA103A

Source jitter =
measured here

Figure 2.8. Differential Measurement Method Using a Balun

The total jitter is a measure of the source plus the buffer's additive phase jitter. The additive jitter (rms) of the buffer can then be calcula-
ted (via root-sum-square addition).

Agilent 150578 Signal Source Analyrer

FPhiane oss 10.0008) Rsl -20,0000) Hr [Smo Sto
2000 . RS . - — e TN 156 240087 Mz 0. 7956 dBm
! P17 1 kHz [-132.3404 dec/tz
X2 start 12 knz
stop 20 MHMZ.
center 10.006 MHZ
span 19. 958 MHz
san l0i58 anm
Analysis Range x: Band Marker
analysis range 1: Band Marker
Intq Holse: -B1, 7102 doc / 19.865 MHz
RME Mofse: 116,147 urad
6. 65472 mdag
AMS Iitters 118,306 fsec
Residual FM: 1,28674 knz

Total Jitter (SE) = 147.8fs
Additive Jitter (SE) = 142.8fs

: Total Jitter (Diffl) = 118.3fs
\‘\ Additive Titter (Diffl) = 112.0fs

Frequency Differential Source Jitter Total Jitter Additive Jitter Total Jitter Additive Jitter
(MHz) Input Slew Rate (V/ns) (fs) (SE) (fs) (SE) (fs) (Differential) (fs)  (Differential) (fs)

156.25 1.0 38.2 147.8 142.8 118.3 112.0

Figure 2.9. Total Jitter Differential Input (156.25 MHz)
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Agilent 50528 Signal Source hnalyzer

prhase Hoce 10,0065 Rel -20,0068C/HE [5mo Sto
s S — — anier 312499971 MHeT -1.5499 dBim

r [+
2000 H 71 1 kWz | -128.859 dbc/hz
i Start 12 kHz
STop 20 MHZ
Center 10,006 MHZ
Span 19, 988 MHZ
s=n NOiSE =am
Analysis range x: Band marker
2nalysis mange v: Band Marker
50.00 Intg Hofse: =78, 0848 dBC / 19,69 MHZ
RMS Mofse: 184, 539 prad
0.42739 mdeq
e 3itter: 83.799 fsec
Residual FMi 1. 78492 khz

30,00

Total Jitter (SE) = 94.4fs
Additive Jitter (SE) = 88.4fs

Total Jitter (Diffl) = 83.8fs
Additive Jitter (Diffl) = 77.0fs

=TT

Source Jitter = 33.1fs

Frequency Differential Source Jitter  Total Jitter Additive Jitter Total Jitter Additive Jitter
(MHz) Input Slew Rate (V/ns) (D) (SE) (fs) (SE) (fs) (Differential) (fs)  (Differential) (fs)

Figure 2.10. Total Jitter Differential Input (312.5 MHz)

= Agilent E50520 Signal Source Analyzer

20000 ) ) e Caries £24,000040 MHrT -34S cBm
3l: 1 knz |-123.7559 dec/Hz
x: stary 12 KMz
Srop 20 MHZ
Center 10,006 MHz
Span 19.988 MHz
a0 50 m——
Analysis mamga x: Band Marker
analysis rRange v: Band Marker
Tty Moise: -75, 2685 dBc 4 1O, 6% MHE
RME moise: 229,064 prad
13.15688 mdeg
emE YirTer: 38.483 fsec
resicual FM! 2.3956 khz

Total Jitter (SE) = 57fs
Additive Jitter (SE) = 52fs

110.0 Total Jitter (Diff) = 59fs
. Additive Jitter (Diff) - 54fs

Frequency Differential Source Jitter  Total Jitter Additive Jitter Total Jitter Additive Jitter
(MHz) Input Slew Rate (V/ns) (fs) (SE) (fs) (SE) (fs) (Differential) (fs)  (Differential) (fs)

625 1.0 23 57 52 59 54

Figure 2.11. Total Jitter Differential Input (625 MHz)
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2.8 Typical Phase Noise Performance: Single-Ended Input Clock
For single-ended input phase noise measurements, the input was connected directly without the use of a balun.

The following figure shows three phase noise plots superimposed on the same diagram.

-
b Phase Nose 10,0008 Ref 0,00008¢/Az [Smo St0]

0.000 b _Camier 156.249983 MHzT- -3.8882 dBm
it 4 | 1; 100/Hz| |[-121.9515 dec/uz

2: 1 kHz -136.8522 dec/Hz

3510 knz -142,6943 dBc/wz

4: 100 knz -148,6617 dec/mz

5: 1 MHzZ =153. 3041 d&c/Hz

»6; 10 MHz | |-154, 5458 dBc/Hz

x: start 12 kuz

Stop 20 MHZ
Center 10.006 MHZ
Span 19.988 MHz
mmn NOTSE ===
Analysis Range X: Band Marker
Analysis Range ¥: Band Marker
Intg Noise: -81.2169 dic / 19.69 MHZ
M5 Nofse: 122,933 wrad
7.04357 mdeg
rMs Jivrer: 125.219 fsec
Residual FMi 1.33712 knz

Total Jitter (SE) = 182.1fs
Additive Jitter (SE) = 177.5fs
\

A\
Total Jitter (Diff'l) = 125.2fs N
Addiltive Titter (DIiff'l) = 118.4fs \

Return

Frequency Single-Ended Source Jitter  Total Jitter Additive Jitter Total Jitter Additive Jitter

(MHz) Input Slew Rate (V/ns) (fs) (SE) (fs) (SE) (fs) (Differential) (fs)  (Differential) (fs)

156.25 1.0 40.74 182.12 177.51 125.22 118.41

Figure 2.12. Total Jitter Single-Ended Input (156.25 MHz)
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2.9 Input Mux Noise Isolation

The input clock mux is designed to minimize crosstalk between the CLKO and CLK1. This improves phase jitter performance when
clocks are present at both the CLKO and CLK1 inputs. The following figure shows a measurement of the input mux’s noise isolation.

= Apllend LY052D Signal Sewrce Analyrer

P opectrum 10000cE) Rat' 1
10.odk

LWPECL output@156.25MH=z, -
Selected clk iz aotive

Unselected clk is static
'ﬁ.h_

T

Mux lsolation =61dB

LVPECL output@156. 25MHz;

Selected clk is static

Unselected clkis active s i &
T |

A L | e I (\
TSI o i 'hf”\'." VIR A
T PR

Fof Lt 5C8im

Tspectum; Heoid B

Figure 2.13. Input Mux Noise Isolation (Differential Input Clock, 44-QFN Package)

Spectrum 10.00dB/ Ref 10.00d8m [Sto]
10.00)

LVDS output@156.2 5MHz;
Selected clk is active
Unselected clk is static

g Continuous

Mux Isolation=63dB |

Ext Trg OQutput
LVDS output@156.2 5MHz; " Average Trigger
Selected clk is statie OFF

Unselected clk is active window Couple
OFF

Raturmi

RBW 2 Ref Level SdBm 525p
|[Spectrum Center 156.25 MHz

o
| [Spectrum: Hot [ RN ISR PY*P ) ST () [ PO PR T

Figure 2.14. Input Mux Noise Isolation (Single-Ended Input Clock, 24-QFN Package)
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2.10 Power Supply Noise Rejection

The device supports on-chip supply voltage regulation to reject power supply noise and simplify low-jitter operation in real-world envi-
ronments. This feature enables robust operation alongside FPGAs, ASICs and SoCs and may reduce board-level filtering requirements.
See “AN491: Power Supply Rejection for Low-Jitter Clocks” for more information.
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3. Electrical Specifications

Table 3.1. Recommended Operating Conditions

Parameter Test Condition
Ambient Operating Temperature Ta -40 — 85 °C
1.71 1.8 1.89
Supply Voltage Range Vbp LVDS 2.38 2.5 2.63
2.97 3.3 3.63

Table 3.2. Input Clock Specifications

Vpp = 1.8V, 2.5V, or 3.3 V; Ta = -40 to 85 °C

Parameter Test Condition
Differential Input Common
Mode Voltage Veu 0.05 o o v
Differential Input Swing (peak- Vin 0.2 . 29 v
to-peak)
Input High Voltage VIH Vpp x 0.7 — — V
Input Low Voltage ViL — — Vpp x 0.3 Vv
. CLKO and CLK1 pins with re-
Input Capacitance CiN spect to GND — 5 — pF

Table 3.3. DC Common Characteristics

Vpp =18V, 25V, 0or3.3V; Ta=-40t0 85 °C

Parameter Test Condition

Si53340/41 — 140 — mA
Core Supply Current Ipp! Si53342/43 — 80 — mA
Si53344/45 — 280 — mA
ot‘;‘;‘:ﬁggﬁ'gﬁ;ﬁsm o’ Si53342/43 _ 21 _ mA
Input High Voltage ViH CLK_SEL, OEAb, OEBb Vpp x 0.8 — — \Y

Input Low Voltage ViL CLK_SEL, OEAb, OEBb — — Vpp x 0.2 \%
Internal Pull-down Resistor Rpown CLK_SEL, OEAb, OEBb — 25 — kQ

Note:
1. Measured using ac-coupled termination at Vpp/Vppox = 3.3 V.
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Table 3.4. Output Characteristics (LVDS)

Vpp=1.8V, 2.5V, or 3.3 V; Ta =40 to 85 °C

Parameter Symbol Test Condition Min Typ Max Unit
Single-Ended Output Swing' Vse R_ =100 Q across Qn and Qby 200 — 490 mV
Output Common Mode Voltage Vpp =2.38102.63V,297103.63V,
(Vop =25 0r 3.3 V) Voomr Re = 100 Q across Qy and Qby 110 ) 125 ) 135 v
Output Common Mode Voltage Vcomz Vpp=1.71101.89 YV, 0.83 0.97 1.25 \%
(Vbp=1.8V) R_ = 100 Q across Qy and Qby

Note:
1. Unused outputs can be left floating. Do not short unused outputs to ground.

Table 3.5. AC Characteristics

Vpp = 1.8V £5%, 2.5V + 5%, or 3.3V £10%; Ta = —40 to 85 °C

Parameter Test Condition
Si53341/43/45 dc — 200 MHz
Frequency F
Si53340/42/44 dc — 1250 MHz
o, 0, 1
20/8DQ f? TR/TF|<' 10% olf pekrlod 47 50 53 %
Duty Cycle ifferential input clocl
(50% input duty cycle) Dc
o Inp Yy Cy 20/80% Tr/TE<10% of period 45 50 55 %
(Single-ended input clock)
) Required to meet prop delay and ad- . .
SRai ditive jitter specifications (20—-80%) 0.75 Vins
Minimum Input Clock Slew Rate
SRge Required to meet prop delay and ad- 1.00 — — V/ns
ditive jitter specifications (20—80%)
Output Rise/Fall Time TRITE 20-80% — — 350 ps
Minimum Input Pulse Width Tw 360 — — ps
Propagation Delay TpLH, TPHL 650 850 1050 ns
Output-to-Output Skew! Tsk — — 50 ps
Part-to-Part Skew? Tps — — 125 ps
10 kHz sinusoidal noise — -70 — dBc
100 kHz sinusoidal noise — —65 — dBc
Power Supply Noise Rejection3 PSRR
500 kHz sinusoidal noise — -60 — dBc
1 MHz sinusoidal noise — -57.5 — dBc
Note:
1. Output-to-output skew specified for outputs with identical configuration.
2. Defined as skew between any output on different devices operating at the same supply voltage, temperature, and equal load con-
dition. Using the same type of inputs on each device, the outputs are measured at the differential cross points.
3.Measured for 156.25 MHz carrier frequency. Sine-wave noise added to Vpp (3.3 V = 100 mVpp) and noise spur amplitude meas-
ured. See “AN491: Power Supply Rejection for Low-Jitter Clocks” for more information.
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Table 3.6. Additive Jitter, Differential Clock Input

Additive Jitter (fs rms, 12
kHz to 20 MHz)3

Input?: 2 Output

Amplitude V| Differential 20% to

Freq (MHz) Clock Format (Single-Ended, 80% Slew Rate Clock Format Typ Max
Peak-to-Peak) (VIns)
3.3 725 Differential 0.15 0.637 LVDS 50 65
3.3 156.25 Differential 0.5 0.458 LVDS 150 200
25 725 Differential 0.15 0.637 LVDS 50 65
25 156.25 Differential 0.5 0.458 LVDS 145 195
Note:

1. For best additive jitter results, use the fastest slew rate possible. See “AN766: Understanding and Optimizing Clock Buffer's Addi-
tive Jitter Performance” for more information.

2. AC-coupled differential inputs.
3. Measured differentially using a balun at the phase noise analyzer input. See Figure 1.

Table 3.7. Additive Jitter, Single-Ended Clock Input

Additive Jitter (fs rms, 12
kHz to 20 MHz)3

Input: 2 Output

Amplitude V|y Single-Ended 20%

Freq (MHz) Clock Format (Single-Ended, to 80% Slew Rate Clock Format Typ Max
Peak-to-Peak) (V/ns)
3.3 156.25 Single-ended 2.18 1 LVDS 150 200
25 156.25 Single-ended 2.18 1 LVDS 145 195
Note:

1. For best additive jitter results, use the fastest slew rate possible. See “AN766: Understanding and Optimizing Clock Buffer's Addi-
tive Jitter Performance” for more information.

2. DC-coupled single-ended inputs.
3. Measured differentially using a balun at the phase noise analyzer input. See figure below.

Table 3.8. Thermal Conditions

Parameter Symbol Test Condition Value Unit

16-QFN Thermal Resistance, Junction to Ambient AN Still air 57.6 °C/IW
16-QFN Thermal Resistance, Junction to Case 0yc Still air 41.5 °C/W
24-QFN Thermal Resistance, Junction to Ambient CATN Still air 37 °C/W
24-QFN Thermal Resistance, Junction to Case 0,c Still air 25 °C/W
32-QFN Thermal Resistance, Junction to Ambient CATN Still air 99.6 °C/W
32-QFN Thermal Resistance, Junction to Case 04c Still air 10.3 °C/W
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Table 3.9. Absolute Maximum Ratings'

Parameter Symbol Test Condition Min Typ Max Unit
Storage Temperature Ts -55 — 150 °C
Supply Voltage Vpb -0.5 — 3.8 vV
Input Voltage VIN -0.5 — Vpp + 0.3 \%
Output Voltage Vourt — — Vpp + 0.3 \%
HBM HBM, 100 pF, 1.5 kQ — — 2000 \
ESD Sensitivity
CDM — — 500 \
e Tew | RSNt w0 | o
Maximum Junction Temperature Ty —_ — 125 °C

Note:

1. Stresses beyond those listed in this table may cause permanent damage to the device. Functional operation specification compli-
ance is not implied at these conditions. Exposure to maximum rating conditions for extended periods may affect device reliability.
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4. Detailed Block Diagrams

VDD

|
Power Supply Filtering
Qo
CLKO 0\ L ‘; - Qob
CLKOb——C/Z b Q1
.—/g— Q1b
CLK1 1 ® Q2
CLK1 b——C/Z .—/g— Q2b
Q3
_| Switching L |
CLK_SEL—4+——» Logic /g Q3b
Si53340
16-QFN 3x3 mm =
Figure 4.1. Si53340 Block Diagram
VDD
|
Power Supply Filtering
Qo0
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5. Pin Descriptions

5.1 Si53340/41 Pin Descriptions

8 2] 8 N -Q N
S o o O 8 & o O
LR EREEE
GND| T ] (72 ]atb GND [ 1] (2 ]a1b
GND GND
CLK_SEL[ 2] PAD KN ey CLK_SEL[Z] PAD A1 a1
CLK1[ 3] Si53340 [0 | qob okt 3 Si53341 751 qob
16-QFN [ 3 ] 16-QFN [10 |a
CLK1b[ 4] [9 ]ao NC[ 4] [9 ]ao
[ A F A A F
) o Q ©] Q o O O
Q X % z a X z z
o g > D
Table 5.1. Si53340/41 16-QFN Pin Descriptions
Pin Name Type! Description
1 GND GND Ground.
2 CLK SEL | Mux input select pin (LVCMOS). When CLK_SEL is high, CLK1 is selected. When
- CLK_SEL is low, CLKO is selected. CLK_SEL contains an internal pull-down resistor.
3 CLK1 | Input clock 1.
CLK1b | Input clock 1 (complement). When CLK1 is driven by a single-ended LVCMOS input,
(Si53340 only) connect CLK1b to an appropriate bias voltage (e.g., Vpp/2.
4
NC — No connect. Leave this pin unconnected.
(Si53341 only)
Core and Output Voltage Supply. Bypass with 1.0 uF capacitor and place as close to the
5 VDD P . .
VDD pin as possible.
6 CLKO | Input Clock 0.
CLKOb | Input clock 0 (complement). When CLKO is driven by a single-ended LVCMOS input,
(Si53340 only) connect CLKOb to an appropriate bias voltage (e.g., Vpp/2.
7
NC — No connect. Leave this pin unconnected.
(Si53341 only)
8 NC — No connect. Do not connect this pin.
9 Qo (0] Output clock 0.
10 QO0b (0] Output clock 0 (complement).
11 Q1 (0] Output clock 1.
12 Q1b O Output clock 1 (complement).
13 Q2 (0] Output clock 2.
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Pin Name Type'! Description

14 Q2b (0] Output clock 2 (complement).

15 Q3 (0] Output clock 3.

16 Q3b O Output clock 3 (complement).

Exposed Power supply ground and thermal relief. The exposed ground pad is thermally connected
GND Pad P GND to the die to improve heat transfer from the package. The ground pad must be connected
Ground Pad . P
to GND to ensure device specifications are met.

Note:

1.1 =Input; O = Output; P = Power; GND = Ground.
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5.2 Si53342/43 Pin Descriptions

< @
o <
> 9 o % 9 > S 8§ 88 & ¢
<t (8¢} N ~— o [}
® HEHNEEH REEEER
OEAb E E OEBb OEAb | 1 18 | OEBb
Qb [ 2 (7] Q4 Qb [27] 7] Q4
GND
Qt 3] PAD [16] Qb Q1 [3] g/’:g [16 ] Q4b
i 15 5 .
Qob [4] 2;5%3:'3 [15] a Qob [ 7] Si53343 5] a5
) 24-QFN
Q0[5 14 ] Q5b Q0 [5] [14] as5b
VDD | 6 13 | CLK_SEL voD [5] [13] CLK_SEL
L FH E HF M
o o (@) O - Qo
X =] X N o O O - O
3 3 ° * 3 5 T 2z z % z
o O O O
Table 5.2. Si53342/43 24-QFN Pin Descriptions
Pin Name Type'! Description
1 OEAb | Output Enable for Bank A (Q0, Q1, Q2). When OEAb = LOW, outputs QO0, Q1, and Q2
are enabled. This pin contains an active pull-down resistor, and leaving the pin discon-
nected enables the outputs. When OEAb = HIGH, QO0, Q1, and Q2 are disabled.
2 Q1b (0] Output clock 1 (complement).
3 Q1 (0] Output clock 1.
4 QO0b (0] Output clock 0 (complement)
5 Qo (0] Output clock 0
6 VDD P Core voltage supply. Bypass with 1.0 yF capacitor and place as close to the VDD pin as
possible.
7 CLKO | Input clock 0.
8 CLKOb (0] Input clock 0 (complement). When CLKO is driven by a single-ended LVCMOS input,
(Si53342 only) connect CLKOb to an appropriate bias voltage (e.g., Vpp/2.
NC — No connect. Leave this pin unconnected.
(Si53343 only)
9 NC — No Connect. Do not connect this pin to anything.
10 NC — No Connect. Do not connect this pin to anything.
11 CLK1 | Input clock 1.
12 CLK1b | Input clock 1 (complement). When CLK1 is driven by a single-ended LVCMOS input,
(Si53342 only) connect CLK1b to an appropriate bias voltage (e.g., Vpp/2.
NC — No connect. Leave this pin unconnected.
(Si53343 only)
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Pin Name Type'! Description

13 CLK_SEL | Mux input select pin (LVCMOS). When CLK_SEL is high, CLK1 is selected. When
CLK_SEL is low, CLKO is selected. CLK_SEL contains an internal pull-down resistor.

14 Q5b o Output clock 5 (complement).

15 Q5 (0] Output clock 5.

16 Q4b O Output clock 4 (complement).

17 Q4 (0] Output clock 4.

18 OEBb | Output Enable for Bank B (Q3, Q4, Q5). When OEBb = LOW, outputs Q3, Q4, and Q5
are enabled. This pin contains an active pull-down resistor, and leaving the pin discon-
nected enables the outputs. When OEBb = HIGH, Q3, Q4, and Q5 are disabled.

19 vVDDOB P Output voltage spply—Bank B (Outputs: Q3 to Q5). Bypass with 1.0 yF capacitor and
place as close to the VDDOB pin as possible.

20 Q3b o Output clock 3 (complement).

21 Q3 (0] Output clock 3.

22 Q2b O Output clock 2 (complement).

23 Q2 (0] Output clock 2.

24 VDDOA P Output voltage supply—Bank A (Outputs: QO to Q2). Bypass with 1.0 yF capacitor and
place as close to the VDDOA pin as possible.

GND Pad Exposed GND Power supply ground and thermal relief. The exposed ground pad is thermally connected
Ground Pad to the die to improve heat transfer from the package. The ground pad must be connected
to GND to ensure device specifications are met.
Note:
1.1=Input; O = Output; P = Power; GND = Ground.
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5.3 Si53344/45 Pin Descriptions

32| VDD
31] Qo
30 | Qob

29| Q1

28| Q1b
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[267] Q2b
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Table 5.3. Si53344/45 32-QFN Pin Descriptions
Pin # Name Type'! Description
Core and Output voltage supply. Bypass with 1.0 yF capacitor and place as close to the
1 VDD P . .
VDD pin as possible.
2 CLK SEL | Mux input select pin (LVCMOS). When CLK_SEL is high, CLK1 is selected. When
- CLK_SEL is low, CLKO is selected. CLK_SEL contains an internal pull-down resistor.
3 CLKO | Input clock 0.
CLKOb | Input clock 0 (complement). When CLKO is driven by a single-ended LVCMOS input,
(Si53344 only) connect CLKOb to an appropriate bias voltage (e.g., Vpp/2.
4
NC — No connect. Leave this pin unconnected.
(Si53345 only)
5 NC No connect. Leave this pin unconnected.
6 CLK1 | Input clock 1.
CLK1b | Input clock 1 (complement). When CLK1 is driven by a single-ended LVCMOS input,
(Si53344 only) connect CLK1b to an appropriate bias voltage (e.g., Vpp/2.
7
NC — No connect. Leave this pin unconnected.
(Si53345 only)
8 GND GND Ground.
Core and Output voltage supply. Bypass with 1.0 yF capacitor and place as closely to
9 VDD P ; :
the VDD pin as possible.
10 Q9% O Output clock 9 (complement).
11 Q9 (0] Output clock 9.
12 Q8b o Output clock 8 (complement).
13 Q8 (0] Output clock 8.
14 Q7b O Output clock 7 (complement).
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Pin # Name Type'! Description
15 Q7 (0] Output clock 7.
Core and Output voltage supply. Bypass with 1.0 yF capacitor and place as closely to
16 VDD P ; -
the VDD pin as possible.
17 Q6b O Output clock 6 (complement).
18 Q6 O Output clock 6.
19 Q5b O Output clock 5 (complement).
20 Q5 (0] Output clock 5.
21 Q4b (0] Output clock 4 (complement).
22 Q4 (0] Output clock 4.
23 Q3b O Output clock 3 (complement).
24 Q3 (0] Output clock 3.
Core and Output voltage supply. Bypass with 1.0 yF capacitor and place as closely to
25 VDD P : .
the VDD pin as possible.
26 Q2b (0] Output clock 2 (complement).
27 Q2 (0] Output clock 2.
28 Q1b O Output clock 1 (complement).
29 Q1 (0] Output clock 1.
30 QO0b O Output clock 0 (complement).
31 Qo0 (0] Output clock 0.
Core voltage supply. Bypass with 1.0 yF capacitor and place as closely to the VDD pin
32 VDD P .
as possible.
Exposed Power supply ground and thermal relief. The exposed ground pad is thermally connected
GND Pad P GND to the die to improve the heat transfer out of the package. The ground pad must be con-
Ground Pad . o
nected to GND to ensure device specifications are met.
Note:
1.1=Input; O = Output; P = Power; GND = Ground.
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6. Package Outlines

6.1 16-Pin QFN Package

Figure 6.1. 16-Pin QFN Package

Table 6.1. 16-QFN Package Dimensions

Dimension Min Nom Max
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
0.18 0.25 0.30
D 3.00 BSC.
D2 1.65 1.70 1.75
e 0.50 BSC.
E 3.00 BSC.
E2 1.65 1.70 1.75
L 0.30 0.40 0.50
aaa — — 0.10
bbb — — 0.10
cce — — 0.08
ddd — — 0.10
eee — — 0.05
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing per ANSI Y 14.5M-1994.
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6.2 24-Pin QFN Package

Figure 6.2. 24-Pin QFN Package

Table 6.2. 24-QFN Package Dimensions

Dimension Min Nom Max
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
0.18 0.25 0.30
D 4.00 BSC.
D2 2.35 2.50 2.65
e 0.50 BSC.
E 4.00 BSC.
E2 2.35 2.50 2.65
L 0.30 0.40 0.50
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.05
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.
3. This drawing conforms to JEDEC outline MO-220, variation VGGD-8.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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6.3 32-Pin QFN Package

Figure 6.3. 32-Pin QFN Package

Table 6.3. 32-QFN Package Dimensions

Dimension Min Nom Max
A 0.80 0.85 1.00
A1 0.00 0.02 0.05
b 0.18 0.25 0.30
c 0.20 0.25 0.30
D 5.00 BSC
D2 2.00 2.15 2.30
e 0.50 BSC
E 5.00 BSC
E2 2.00 2.15 2.30
L 0.30 0.40 0.50
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.
3. This drawing conforms to the JEDEC Solid State Outline MO-220.
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7. Land Patterns

7.1 16-Pin QFN Land Pattern
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Figure 7.1. 16-Pin QFN Land Pattern

Table 7.1. 16-QFN Land Pattern Dimensions

Dimension mm
C1 3.00
C2 3.00
E 0.50
X1 0.30
Y1 0.80
X2 1.75
Y2 1.75
Notes:
General

1. All dimensions shown are in millimeters (mm).
2. This Land Pattern Design is based on the IPC-7351 guidelines.
3. All dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is calculated based on a Fabri-
cation Allowance of 0.05 mm.
Solder Mask Design

1. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 pm
minimum, all the way around the pad.

Stencil Design
1. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
2. The stencil thickness should be 0.125 mm (5 mils).
3. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
4.A 2 x 2 array of 0.65 mm square openings on a 0.90 mm pitch should be used for the center ground pad.

Card Assembly
1. A No-Clean, Type-3 solder paste is recommended.
2. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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7.2 24-Pin QFN Land Pattern
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Figure 7.2. 24-Pin QFN Land Pattern
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Table 7.2. 24-QFN Land Pattern Dimensions

Dimension mm
P1 2.55
P2 2.55
X1 0.25
Y1 0.80
C1 3.90
C2 3.90
E 0.50
Notes:
General

1. All dimensions shown are in millimeters (mm).
2. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design

1. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 m
minimum, all the way around the pad.

Stencil Design
1. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
2. The stencil thickness should be 0.125 mm (5 mils).
3. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
4.A 2 x 2 array of 1.10 mm x 1.10 mm openings on 1.30 mm pitch should be used for the center ground pad.

Card Assembly
1. A No-Clean, Type-3 solder paste is recommended.
2. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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7.3 32-Pin QFN Land Pattern
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Figure 7.3. 32-Pin QFN Land Pattern

Table 7.3. 32-QFN Land Pattern Dimensions

Dimension i Dimension
C1 452 4.62 X2 2.20 2.30
C2 452 4.62 Y1 0.59 0.69
E 0.50 BSC Y2 2.20 2.30
X1 0.20 0.30
Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design

1. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 mm
minimum, all the way around the pad.

Stencil Design
1. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
2. The stencil thickness should be 0.125 mm (5 mils).
3. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
4.A 2 x 2 array of 0.75 mm square openings on 1.15 mm pitch should be used for the center ground pad.

Card Assembly
1. A No-Clean, Type-3 solder paste is recommended.
2. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8. Top Markings

8.1 Si53340/41 To Markings

Figure 8.1. Si53340 Top Marking
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Figure 8.2. Si53341 Top Marking
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Table 8.1. Si53340/41 Top Marking Explanation

Mark Method:

Laser

Font Size:

0.635 mm (25 mils) Right-Justified

Line 1 Marking:

Product ID

3340 for Si53340; 3341 for Si53341

Line 2 Marking:

TTTT = Mfg Code

Manufacturing Code

Line 3 Marking

Circle = 0.5 mm Diameter Bottom-
Left Justified

Pin 1 Identifier

YWW = Date Code

Corresponds to the last digit of the current year (Y) and the work-
week (WW) of the mold date.
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8.2 Si53342/43 Top Markings

Figure 8.3. Si53342 Top Marking

Figure 8.4. Si53343 Top Marking

Table 8.2. Si53342/43 Top Marking Explanation

Mark Method:

Laser

Font Size:

2.0 Point (28 mils) Center-Justified

Line 1 Marking:

Device Part Number

Si53342 for Si53342; Si53343 for Si53343

Line 2 Marking:

Device Revision/Type

B-GM

Line 3 Marking:

TTTTTT = Mfg Code

Manufacturing Code from the Assembly Purchase Order form.

Line 4 Marking:

Circle = 0.5 mm Diameter Lower-Left
Justified

Pin 1 Identifier

YY = year WW = Work Week

Assigned by the Assembly House. Corresponds to the year and
work week of the mold date.
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8.3 Si53344/45 Top Markings

Figure 8.5. Si53344 Top Marking Figure 8.6. Si53345 Top Marking
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Table 8.3. Si53344/45 Top Marking Explanation

Mark Method: Laser
Font Size: 2.0 Point (28 mils) Center-Justified
Line 1 Marking: Device Part Number 53344 for Si53344; 53345 for Si53345
Line 2 Marking: Device Revision/Type B-GM
Line 3 Marking: TTTTTT = Mfg Code Manufacturing Code from the Assembly Purchase Order form.
Line 4 Marking: Circle = 0.5 mm Diameter Lower-Left | Pin 1 Identifier
Justified
YY = year WW = Work Week Assigned by the Assembly House. Corresponds to the year and
work week of the mold date.
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