SILICON LABORATORIES

S14133/33G-EVB

EVALUATION BOARD FOR THE SYNTHESIZER FAMILIES

Description

The Si4133/Si4133G synthesizer family evaluation
board is a complete, PC-based evaluation platform for
the following Silicon Laboratories devices and their

derivatives:
Si4133
Si4133G
Si4133G-X2
Si4113G-X5
Si4114G
Si4133W
Si4135
Si4136

The board includes all support circuitry necessary to
evaluate the synthesizer including a reference clock,

easy-to-use interface that allows the user to directly
enter frequencies, set divider ratios, and toggle power
control options by a parallel port connection. A PC and
power supply are all that is needed for a complete
evaluation system.

Features

m Single board evaluation platform

m PC-based graphical control software included on
CD-ROM for Windows 95/98

reference

On-board frequency reference; SMA for external

SMA connections for synthesizer outputs
For use with Silicon Laboratories Si4133, Si4133G,

Si4133G-X2, Si4113G-X5, Si4114G, Si4133W,
Si4135 and Si4136 synthesizer families (TSSOP or

SMA connections for external measurement equipment, MLP)
and an interface to a personal computer for controlling
the device. The PC software is a graphical,
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Functional Description

The evaluation board accommodates the synthesizer by
providing clock circuitry, a PC interface, and other
support circuitry necessary for operation.

Synthesizer

The heart of the evaluation board is the Silicon
Laboratories frequency synthesizer. This section
includes the synthesizer integrated circuit (IC), external
tuning components, output matching, and power supply
decoupling circuitry.

For devices requiring an external inductor to establish
the center frequency for the RF1 and RF2 synthesizers,
the inductor is implemented with a printed trace. The IF
synthesizer inductor is set by an 0402-size chip
inductor. The inductors are set for the nominal center
frequencies shown in Table 1.

Outputs of the synthesizers are ac-coupled and
matched to a 50 Q load impedance. SMA connectors
are provided for easy connection to measurement
equipment or to target systems. Output JRF1 is
multiplexed between the RF1 and RF2 synthesizers and
is toggled through the evaluation software. See the
synthesizer data sheet for more detail. The second
output, JIF1, is connected to the IF synthesizer output.

Both the multiplexed RF output and the IF output can be
active simultaneously. Synthesizers are independently
enabled using the radio buttons in the evaluation
software.

The synthesizer IC is supplied by three different power
supplies. VDDR supplies the analog circuitry for the
RF1 and RF2 synthesizers. VDDI supplies the analog
circuitry for the IF synthesizer, and VDDD supplies the
digital prescaler, serial interface, and reference input
circuitry. Each of these supplies is bypassed to ground
with a 22 nF capacitor close to the body of the IC.

PC Interface

The frequency synthesizer IC uses a serial interface for
programming. The three primary signals are serial data
(SDATA), serial clock (SCLK), and serial enable
(SENB). These are all mapped to data pins of the PC’s
parallel port. Data is read back from the IC using the
BUSY input of the parallel port and SCLK.

One additional signal, GPO, is a multipurpose signal
used to control the synthesizer’s hardware power-down
enable (PWDNB) and/or to trigger external test
equipment. The intended use is for power-up and
channel-to-channel settling time measurements. See
the "Evaluation Software" section for more detail.

Table 1. Center Frequencies

Device RF1 Center RF2 Center IF Center
Frequency (MHz) | Frequency (MHz) | Frequency (MHz)
Si4133 1600 1200 550
Si4133G 1600 1200 550
Si4133G-X2 1600 1200 1080
Si4113G-X5 1540 1365 N/A
Si4114G 1920 1780 N/A
Si4133W 2360 1200 760
Si4135 1750 967 170.76, 420.76
Si4136 2400 2100 550

Clock Circuitry

The reference frequency for the synthesizer is
generated on-board by a temperature-compensated,
voltage-tuned, crystal oscillator. The circuit is flexible to
allow evaluation with an external reference source or
with different frequency oscillators in varying packages.
Header JP6 selects the reference frequency source to
the frequency synthesizer IC. Either the on-board
oscillator or the external SMA input, J8, can be
selected.

The tuning control of the oscillator, Vc, is fixed at

(Vsupply/2) by R19 and R20. C14 provides filtering for
noise reduction on the tuning input. Test points JP9 and
JP10 allow easy connection to the tuning voltage for
external frequency trimming or reference modulation.

Power Supplies

The evaluation board requires a 5V supply at JP11 to
power the digital interface to the PC. The synthesizer’s
supply voltage can be taken from the on-board 3V
regulator or a user-supplied voltage at JP11 depending
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AUXOUT

The AUXOUT pin of the frequency synthesizer can be
programmed for a variety of functions. The evaluation
board is normally populated so that this pin can be read
by the PC for serial reads from the IC. Other functions
can be monitored on the AUXOUT test point as well.

Refer to the appropriate synthesizer data sheet for
details of AUXOUT's functionality and configuration.

Hardware Power Down

The hardware power-down input, PWDNB, can be
driven several different ways on the evaluation board.
The default configuration is pulled high (enabled)
through a resistive pull-up, R21. This pin may be
controlled through an external source or via evaluation
software.

To control PWDNB with an external generator, place a
shorting block on JP3. There should not be a shorting
block on JP2. Connect the output of the generator to
test point PWDNB. The test point labeled GND should
be connected to the shield of the cable.

The evaluation software can power down the
synthesizer through the PWDNB pin. JP2 and JP3 must
both be jumpered to use this feature. The PWDNB test
point can then be used to monitor the PWDNB signal.

Refer to the appropriate synthesizer data sheet for a
complete explanation of software and hardware power
management options.

Table 2. Jumper Settings

Function Option Jumper Settings Notes
Synthesizer and Reference On-board JP4: jumper REG to 3V | No supply required on JP11 3 V pin
Clock Power regulator

User-supplied

JP4: jumper UNREG to

Supply required on JP11 3V pin
3V

On-board
reference clock

Reference Clock

JP5: jumper TCXO to ON
JP6: TCXO to XIN

No clock required on J8

User-supplied

JP5: jumper TCXO to OFF
JP6: EXT to XIN

Clock signal required on J8;
Check data sheet for requirements.

PWDNB

Always high JP2: no jumper Power-up/down controlled by
JP3: no jumper register settings.
Driven by PC JP2: jumper PWDNB controlled by evaluation
JP3: jumper software; Connect instrumentation

trigger to PWDNB/GND test points.

Driven by external
generator

JP2: no jumper
JP3: jumper

PWDNB provided by external gen-
erator connected to PWDNB/GND
test points.
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Table 3. Test Points

Function Designator Signal
Auxiliary Output AUXOUT AUXOUT signal from synthesizer
PC Interface SCLK Serial clock from PC parallel port
SDATA Serial data from PC parallel port
SENB Serial enable from PC parallel port
GPO General purpose output from PC parallel port
Power 3V Power supply to synthesizer and on-board reference oscillator
GND Ground reference for 3 V test point
PWDNB PWDNB PWDNB signal from synthesizer or GPO from PC parallel port
GND Ground reference for PWDNB test point
Reference Frequency Control VC Frequency control input on TCVCXO
GND Ground reference for VC test point

Table 4. Connectors

Function Designator Signal
PC Parallel Port Interface JP1 Parallel port connection to PC
Power JP11 5 V supply for parallel port interface and optional 3 V supply
for synthesizer and reference oscillator
RF Outputs JIF1 IF synthesizer output, nominal 50 Q
JRF1 RF synthesizer output, nominal 50 Q
External Reference Input J8 External reference frequency input, selected by JP6
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Evaluation Software

The Silicon Laboratories evaluation software is a
graphical, Windows-based user interface to the Silicon
Laboratories synthesizer family. The interface allows the
user to directly enter counter integers, frequencies, or
control bits without the need to compute and format bit-
level register information. Hardware connection to the
evaluation board is through a standard parallel port.

Installation

After the CD is inserted into the computer, the installer
should run automatically. The installer can also be
invoked by running the “Installer.exe” program at the
root directory of the CD. The CD contains installers for
several programs. Select the appropriate device from
the list.

Window Overview

Control data may be entered in a variety of ways. Each

numerical parameter can either be entered directly from

the keyboard by selecting the box and typing or can be
stepped using the up/down arrow keys. Control bits are
selected or deselected by radio buttons.

Note: The windows shown in these figures are specific to the
Si4133 Programmer, version 1.3.6. Evaluation soft-
ware and options may vary for other synthesizers and
software versions.

i 514133 Programmer _ O] x|
Fil= Edit 5SiLabs Help
Reference R Divider Fhase Detector WCO
& Update Rate |
13.000 MH P 1 1600.000  [jH
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E RFOUT
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H Divider Fhase Detector WCO
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Figure 1. Evaluation Software
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Controls

The various controls are described below.

Reference Divider,
Update Rate

The reference divider value sets the update rate of the
phase detector for a given reference frequency. This
value can be set by either using the R-Divider input, the
Reference input, or the Update Rate input. All of these
controls are linked to set the R Divider in the
synthesizer. Writing to any of these registers for RF1 or
RF2 will select the associated synthesizer at the
RFOUT output.

The R-Divider input directly sets the R Divider of the
synthesizer. Changes made to this value will then
change the update rate and the synthesized frequency.

The Reference input changes all R Dividers to values
such that the update rate and synthesized frequency
remain at approximately the same value for the entered
reference frequency. Note that this changes only the
R Divider not the actual reference frequency of the on-
board oscillator.

Changing the Update Rate input changes the R and
N Dividers to maintain the same synthesized frequency
for a given reference frequency.

Phase Detector

The phase detector value window sets the relative gain
of the phase detector. Refer to the appropriate
synthesizer data sheet for further information about
setting of the phase detector gain.

The Auto Kp option will automatically select the best Kp
for phase noise, settling time, and loop stability.

VCO and N Divider

The N Divider can be set by an integer in the N-Divider
register or by a decimal frequency in the VCO window.
Writing to either of these registers for RF1 or RF2 will
select the associated synthesizer at the JRF1
connector. The N-Divider window writes directly to the
N Divider of the synthesizer.

The values entered in the VCO register will cause the
software to automatically compute and set the N
register to generate the specified frequency.

RF Select

The RF Select toggle switch selects the RF1 or RF2
synthesizer output on the JRF1 connector. This control
does not correspond to an actual control bit.
Synthesizers are toggled by writing to the N Divider of
the selected synthesizer. User applications should
select the active synthesizer by writing to the N or R
register as outlined in the appropriate synthesizer data
sheet.

Reference Frequency, and

Auxiliary Output Control

Auxiliary Output Control selects the function of the
AUXOUT pin. This pin can be used to monitor various
functions internal to the synthesizer. Refer to the
appropriate synthesizer data sheet for detalils.

This pin also performs the serial read function of the
synthesizer registers by the PC. Serial data will appear
at this pin if “Verify Device Writes” or if the VCO Tuning
Meters are enabled in the SiLabs pull-down menu.

Power Down Control

The Power Down Control radio buttons select the
various software power-down options of the frequency
synthesizer IC. (See Figure 2.) The label for each radio
button corresponds to the name of the control bit being
programmed. See the appropriate synthesizer data
sheet for a complete description of power control
options.

Fower Down Contral

¥ AUTORDE [Force all M)
¥+ PDIB [IF Syrith iz OM]
¥+ PDRB (RF Syrth iz OM)

Figure 2. Power-Down Control Radio Buttons

AUTOPDB, Force All On, forces the reference amplifier,
the RF synthesizers, and the IF synthesizer on. These
synthesizers can be enabled independently of each
other using PDIB and PDRB.

The hardware PWDNB input overrides all power-up
settings selected in this window. The serial interface
remains active when powered down.

Menus and Options
Menus and options are described below.
File Menu

The File menu allows register configurations to be
saved and restored. By default, configurations are
stored as .cfg files in the Configurations folder within the
Si4133 Programmer folder. (See Figure 3.)
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Figure 3. File Menu

The configuration files are text files and can be viewed
and edited with a text editor such as Microsoft
Notepad™ or Wordpad ™.

Edit Menu

The Edit menu allows for copy and paste operations
between input windows. (See Figure 4.)

5i4133 Frogrammer
File SiLab: Help
I:u_t Chrl+=
Copy  Chl+C R Divider
Hﬁ = Update Ra
1= Clear B, [200.000 |
RFEF Synibesizer
A Divider
Update Ra
jQ DD ann

Figure 4. Edit Menu

SiLabs Menu

The SiLabs menu contains the controls specific to the
Silicon Laboratories evaluation software and its
hardware interface. (See Figure 5.)

& 514133 Programmer
Wwiite All Reqisters  Chrl+ial
Rel R Diivid
il Werify Device Writes &
13000 g 0w VCO Tuning 555
Show Beaqizter Values
Loop Utility. .. 857 5
Open Loop... 4
CDevice (D...
Set Parallel Part...
R Divid
=5

Figure 5. SiLabs Menu

Selecting Write All Registers refreshes all registers of
the frequency synthesizer IC. This should be selected
upon power up to ensure all registers are refreshed.

Selecting Verify Device Writes reads and verifies the
content of the registers as they are written. If a
discrepancy occurs, a pop-up window will show “Device
Write Verification Failed.” (See Figure 6.)

Device write verfication failed.

Ok

Figure 6. Write Fail

The data is read from the frequency synthesizer to the
PC through the AUXOUT port. Data read from this
register temporarily overrides the function programmed
to this pin.

Show VCO Tuning enables graphical, meter-type
displays of the self-tuning results of each VCO. The
VCO tuning meters are useful when selecting the
values for external inductances or monitoring lock
behavior. When the needle is at the extreme left of the
display, the VCO is operating at the lower end of its
frequency range. Similarly, when the needle is at the
extreme right of the display, the VCO is operating at the
upper end of its frequency range. (See Figure 7.)
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Figure 7. VCO Tuning

Detailed information on the operation and interpretation
of the self-tuning algorithm is available in the appendix
of the frequency synthesizer data sheet entitled,
“Evaluating Self Tuning Results.”

The Show Register Values option enables a display of
the contents of the synthesizer registers. (See
Figure 8.) This is useful in computing register values for
application software or for debugging. Refer to the
Control Register section of the applicable synthesizer
data sheet for definition of the values shown.
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Figure 8. Show Registers

The Loop Utility allows the user to automatically toggle
between two register settings as shown in Figure 9.

Applications include power-up settling time and
channel-to-channel settling time measurements. The
GPO hardware port is also controlled through the Utility
switch in this window to either power down the
synthesizer through its hardware port or to trigger
external test equipment to correspond to a register
write.

First W alue Firzt Ltility

2a[a0n0 | EHIGH

LOvw

First Register
FF1 M Divider (3] w]|

First Drelag [meec)]

oo

Second Reqgister
RF1MN Divider (3] |

Second Value Second Utility

= [E001 | ﬁ HIGH
Lo

Second Delay [msec]

oo

g © o o

E‘ Close )

Figure 9. Loop Utility
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The loop executes sequentially when the green Loop
button is selected and repeats until the red Stop button
is pressed. There are four steps. In the first, the register
selected in the First Register pull-down box is written
with the value in the First Value box. The GPO
hardware signal on the evaluation board is set high or
low dependent on the First Utility switch setting.

The second step is a delay, entered in milliseconds. The
third and fourth steps are set similarly to the first and
second.

The configuration shown in Figure 9 could be used to
measure channel-to-channel settling time. Steps 1 and
2 set the N counter of the RF1 synthesizer to a given
frequency, set the GPO utility signal low, and then
pause for 100 milliseconds. Steps 3 and 4 then
reprogram the N counter for a different frequency, set
the GPO utility port high to trigger measurement
equipment, and delay for another 100 ms. The loop
repeats so that the measurement equipment can
average over several channel changes. In this
measurement, the evaluation board should have J2 and
JP3 jumpered so that the GPO signal is routed to the
PWDNB test point for connection to the test equipment
trigger port and also to the PWDNB pin of the
synthesizer.

The Open Loop... menu selection invokes the window
shown in Figure 10. By setting the VCO to operate at its
minimum and maximum frequencies, the center
frequency can be calculated by averaging these two
extremes.

E Open Loop [ ] '
R Synilhesirers O Fremuea
RF Power Up maimum RF1
() TrirTLIT RF2
M Synthesirer O Fremuea
IF Poweer Up maimum
(w) TrirTLIT

E* Cloze )

Figure 10. Open Loop Menu

Selecting Device ID... causes a pop-up window to
appear with an internal device code displayed.

Selecting Set Parallel Port allows the user to select
either LPT1 or LPT2 to control the evaluation board.

Help Menu

The version number of the software appears in Help
About.

Contact Silicon Laboratories directly for evaluation
software support.

&~
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Schematics and Layouts

Table 5. Guide to Schematics and Layouts

Evaluation Kit Device Schematic Figures Layout Figures
Si4133-EVB Si4133-BT Figures 11 and 12 Figures 23 through 27
Si4133M-EVB Si4133-BM Figures 13 and 14 Figures 28 through 32
Si4133G-EVB Si4133G-BT Figures 11 and 12 Figures 23 through 27
Si4133GM-EVB Si4133G-BM Figures 13 and 14 Figures 28 through 32
Si4133GT2-EVB Si4133G-XT2 Figures 11 and 12 Figures 23 through 27
Si4133GM2-EVB Si4133G-XM2 Figures 13 and 14 Figures 28 through 32

Si4113GX5-EVB

Si4113GX5-BM

Figures 15 and 16

Figures 33 through 37

Si4114G-EVB Si4114G-BM Figures 15 and 16 Figures 33 through 37
Si4133WM-EVB Si4133W-BM Figures 17 and 18 Figures 38 through 42
Si4135M-EVB Si4135-BM Figures 19 and 20 Figures 43 through 47
Si4136-EVB Si4136-BT Figures 21 and 22 Figures 48 through 52

10

Preliminary Rev. 0.5

Downloaded from Elcodis.com electronic components distributor

&~

SILITON LABD

RATORIES


http://elcodis.com/

en
- < SDATA
= {sCLK
=
—_ < SENB
=
=
=
=
=
=
&
R1 OR
1
SCLK SENB
SDATA vDDI oo IR
GNDR  IFOUT OO
o ey RFLD GNDI
12 Trace Inductor RALD oy o 40nH 560pF -
GNDR IFLA
T s RFLB GNDD
o L1 Trace nduclor RFLA VDDD 0 +3VDDRF
o 0] GNDR  GNDD _L
e GNDR XIN s
3 e 1 RFOUT  PDNB aup -
2. VDDR AUXO
S GND
g Si4133TSSOP
Pyl KXIN
@ JRE1 ca4 L4
< e { PWDNB
.?n 560pF  2nH
GND +3VDDRF D AUXOUT
c1
22nF
GND
Trace Inductor L1 Trace Inductor L2
300 um 300 um
Trace Pad
>| L >| Trace >l(Pad>|
0.156 mmA ‘K™ "7 15mm [ [ KooKy
2.035 mm 1.5 mm
Figure 11. Si4133 TSSOP (1 of 2)
N
=

Downloaded from Elcodis.com electronic components distributor

dA3d-O€EE/EETYIS


http://elcodis.com/

dA3d-OEE/EETYVIS

S +5VCC
g g g 3 GPO / External PWDNB
r Shr B e PWDNB Enable +IVRDRF
u10 N e
o o o
b2 I - - -~ *14v1 a1 g e Note 1 P3
PC_AUXOUT. 12| 1Y3 1A3 D PWDNB GND 47k
p1 Ty A4 e
*x—Q2 1p—x §§ Qg?g‘a T 2A1 2v1 PWDNB
*—Qq 4 3 PG SDATA 15 ] 2A2 2Y2
qs S R, 1k PC_SCLK 17| 2A3 23
x—ds 7 2A4 2v4 +3VODRF
oooop — 11 a2 J6 a7
2 10E 59 +3v0D SDATA  SCLK  AUXOUT
14 13Pp—X 20E d 9 o
6 15 P—X +3VDD - - SRS
18 17P—X GND Vee o o o
20 19 Pp—X = < <
5 b TALVTH241 o +3VDD O y ¥
24 23P—X 22nF
¥ 5P —X ENB
HEADER 1. GND
aND DAT
LK
AUXOUT
R22 OR
XIN
TCXOEXT
JP6
+5VCC +3VDDRF +3VDD
[e) [e]
hY (113 11
= 10uF- T XN
1 R23 R25 OR C11 100pF
= 11 O0R R26
3 u12 nif
= c19 3 2
> - +| ci6 10uF— OUTGND
] Rl 40uF = GnD oD External Reference
< +5VCC| 4 LP2980AIM-3.0 [ D . ,
T GND | 2 R24 0R 73.0MHz TCXO Note 1
+3VDD R19: ve
o] Euro_term 47k JP9
< anp
JP10
o i
b-l c18 c13 Cc14 R20: GND
WOUFT ZZHFT 10uF 47k
J7cm J7cnn
TCXO Footprint
Note 1: Header test point spacing : 200 mil
Units : mm
4 Layer FR4 PCB’
top copper: 35 microns (1 oz final copper + plating thickness)
first dielectric: FR4, 210 microns, tolerance +/- 10%
ground: 35 microns
- second dielectric: FR4, 1025 microns, tolerance +/- 20% 11 |80
— Vdd: 35 microns
: third dielectric: FR4, 210 microns, tolerance +/- 10%
= bottom copper: 35 microns
= Si41a1PCB N .
— Total thickness: 1585 microns
=
= Figure 12. Si4133 TSSOP (2 of 2)
=
=
—
=
e

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/

e
o
= < SDATA
=
— <scLk
=
== SENB
=
-
=
=
- R1
e T W ©.3vDDRF
c2 R
22nF
‘aND
L5 cs5 JIE1
40nH 560pF
‘aND
u1
rEX2555
oNor 2238833
e RFLD 03 T
12 Trace Inducfor i onpl [
GNDR IFLB AT ]
1 13 10nH 3VDDRF
11 Trace Inductor RFLS IPLA T . :
R RFLA GNDD [
° GNDR 5 VODD [
= EE%%QéBGNDD i l
XIN -
3 e 68285 e s
= Si4133MLP
dddd
o 994 GND
<
B KXIN
@ JRF1 C4 L4 GND oND
<
h f—rr < PWDNB
o 560pF  2nH
o1 GND
+3VDDR > AUXOUT
c1
220F
GND
Trace Inductor L1 Trace Inductor L2
L Trace )L Pad)‘ L Trace )L Pad)‘
1.58 mm 0.8 mm 4.17 mm 0.8 mm
Figure 13. Si4133 MLP (1 of 2)
[
w

Downloaded from Elcodis.com electronic components distributor

dA3d-O€CE/EETPVIS


http://elcodis.com/

NDJITIS

SITH0LYEDEY

1

50 Aoy Areulwijeid

+5VCC
o
FEEEE GPO GPO / External PWDNB -
S T Ui " Enable PWDNB Enable
o J o o o P7 P
F= = - - *11v1 1ar gﬂ P2 Note 1 3
* 1v2 1A2
14 6 R21
PC_AUXOUT 12 V3 I aip GND 47k
P1 GND
PC_PWDNB
2 1p—x — 1 a1 2v1 (2 PWONB
4 3 PC_SDATA 15| 2A2 2v2 75
° H RigK PC_SCIK 7| 203 23 3
8 7 2A4 2v4 +3VDDRF
10 9 Pp—X — 1 J2
L v E— 10E (43 +3VDD !
14 130—X 20E ¥ 9 o
1% 15 P—X c10 +3VDD 2R
18 17 p—X SoorF GND Voo o o o
20 19p—X of o o
T4LVTH241 o o of
S E— +
2z 7B ;;r\r, ci2 3VoDO
26 25— 2207 ENB
HEADER 1. GND GND
DAT
LK
AuxouT
R22 OR
XIN
TCXO EXT
+5YCC +3VDDRF +3VDD
) ? o
C15. I}
100F 1 XN
R23 R25 OR C11 100pF
O0R R26
ut nif
c19 GND Lal 2
100F OUTGND %
P —‘—r ‘GND ‘GND External Reference
+BVCC| 4 0 VDD AFC Jipput
GND| 2 R24 0R T3.0MHz T
+3VDD R19
Euro_term 47k
FT ‘aND
c18 c13 c14 T~
10uF QZHFT 10uF
%m %am;
Note 1: Header test point spacing : 200 mil TCXO Footprint
Units : mm
4layer FR4 PCB
top copper: 35 microns (1 oz final copper + plating thickness)
first dielectric: FR4, 210 microns, tolerance +/- 10%
ground: 35 microns
second dielectric: FR4, 1025 microns, tolerance +/- 20% 11 |80
Vdd: 35 microns
third dielectric: FR4, 210 microns, tolerance +/- 10%
bottom copper: 35 microns
Sid1ai-PCB

Total thickness: 1585 microns

Downloaded from Elcodis.com electronic components distributor

Figure 14. Si4133 MLP (2 of 2)

dA3d-OEE/EETYVIS


http://elcodis.com/

o
— +5VCC
— o
o
= 49887 GPO GPO / External PWDNB
= I I m ”n Enable PWDNB Enable +IVRORF
o o of o 18 2 GPQ J4PT_JP8 Pz
- 1 - - -~ X—e | 11 1A1
= 3| 1v2 12y . had R21
= PC_AUXOUT 12| 1V3 A3y GND a7k
= 1 14 1A4
11 9
= *—q2 1p—x 2A1 2Y1 PWDNB
= = o S — o
— %—9e 5 R 1K PC_SCLK 17| 2A3 2Y3 [Ty
- *—d g 7 2A4 2v4 +3VDDRF
- 0 9P ==l 2 53 s J5 5% a7
2 g 10E 7y +3yDD TA ouT
— 1 13Pp—X 20E d o o
- 16 15 P—X 10 2 +3VDD - - SRS
s 18 7p—X GND Vee o o o
20 19p—X - & &
PRy - S — 7ALVTH241 ) La3vDD anp o o g
24 23p—X%
*—dq2 5P o ENB
HEADER 13X2 anp oAT
anp
LK
AUXOUT
R22 0R
XIN
TCXO EXT
+3VDDRF +3VDD
syee o
hY
=
I R23 R25 0R
= 0R R26
3 ut2 nif
= 2 outenp [
I +svee |, TPS76030DBV 41 yoparc -
< GND| 2 See
R24 0R T3.0MHz TCXO Note
Pl +3VDD R19:
@ Euro_term 47k 1 P9
< . JP10
1
o R20 GND
3 10uF 47k
ci9
anp
TCXO Footprint
Note 1: Header test point spacing : 200 mil
5
Units : mm
6
4layer FR4 PCB;
top copper: 35 microns (1 oz final copper + plating thickness)
first dielectric: FR4, 210 microns, tolerance +/- 10%
ground: 35 microns Zi
second dielectric: FR4, 1025 microns, tolerance +/- 20% 11 |80
Vdd: 35 microns
third dielectric: FR4, 210 microns, tolerance +/- 10%
bottom copper: 35 microns
Sid1a0-PCB " - 2
Total thickness: 1585 microns
Figure 15. Si4113GX5 MLP (1 of 2)
=
ol

Downloaded from Elcodis.com electronic components distributor

dA3d-O€CE/EETPVIS


http://elcodis.com/

9T

< SDATA
<scLk
< SENB
+3VDDRF
# 444
u1
xs¥0a0a0q
£52
; GNDR 2280822
2 Trace Inductor S RFLD O~ ?>00 .
3 RFLC GNDD
o o aNop +3VDDRF
L1 Trace Inductor 6 | RFLB GNDD
> RFLA GNDD
GNDR _ £, VDDD
s rxSx 32 gGNDD l
z NG Sggggg% XIN .
2 s N6 220F
= d Si4113GX5-8M
3 177 GND
Q
E KXIN
Py JRF1 C4 L4 G onD
2 f—rr (ovone
¢ 560pF  2nH
z . +3VDDR D> AUXOUT
[$)]
c1

Trace Inductor L1 Trace Inductor L2

E Trace Pad Trace Pad
E L 1.75 mm >‘(<).8 m>‘m L 2.33 mm >‘;.8 m>‘m
é Figure 16. Si4113GX5 MLP (2 of 2)

Downloaded from Elcodis.com electronic components distributor

dA3d-OEE/EETYVIS



http://elcodis.com/

NODITIES

SII40LYd06V

+5VCC
o
8883 GPO GPO / External PWDN
B Enable  *3VODRF
10 s
of o of of o 18 2 GPO P3
1 I R - 16| IV1 1A
X2 1v2 1A2 o Ro1
P AuxoUT X 13 1A3 00
2 8 aNp 47k
P1 4 1A4
2 1p—x £6 S o 2 paene
4 3 PC_SDATA 15| 2A2 2v2 75
& s Rig Ik PC_SCLK 17| 2A3 2Y3 73
H H 2A4 2v4 +3VDDRF
- S o 92 53 J J6 97
o B 19E s +3VDD  GND SENB  SDATA  SCLK  AUXOUT 44
16 15 Pp—X +3VDD - - % %
18 17p—X %gpp 101 6ND veo [ @ o o
20 19Pp—X . g4 g
2 NP TAVTH24T - VDD >
24 BP—X 220F
26 25 p—X ’ ENB
HEADER 13X2 anp ‘GND oATA
CLK
AUXOUT
R22 0R
XIN
TCXO EXT
v +3VDDRF +3VDD
+5yee u
2 15 XIN
I 10uF R23 R25 0R C11 100pF
= 0R R26
3 u12 it
= o 2 outenp
g JP11 aND
2 +svee| VDD AFC See
GND| 2 R24 0R 13.0MHz T Note
Py +3VDD 1
Y Euro_term P9 External Reference
< P10 98 Jnput
o c18 c13
(&) 10uF ‘muFT zanT
cig
D J7:«m
TCXO Footprint
Note 1: Header test point spacing : 200 mil
6.5
Units : mm
2
4layer FR4 PCB y
top copper: 35 microns (1 oz final copper + plating thickness)
first dielectric: FR4, 210 microns, tolerance +/- 10%
ground: 35 microns A o
second dielectric: FR4, 1025 microns, tolerance +/- 20% 11 |80
Vdd: 35 microns V
third dielectric: FR4, 210 microns, tolerance +/- 10%
bottom copper: 35 microns /
SHTamPoB . . A Z
Total thickness: 1585 microns |
Figure 17. Si4133W MLP (1 of 2)
=
]

Downloaded from Elcodis.com electronic components distributor

dA3d-O€CE/EETPVIS


http://elcodis.com/

8T

< SDATA
<{sCLK
< SENB
R1
™ C.avoore
c2 0R
22nF
GND
L5 cs5 JIE1
40nH 560pF
GND
) §+\§K§K§tl oo
raXD5ES
£E5z05
owor 9505832
= RFLD 03 s
- L2 Trace Inductor RFLC GNDI
= GNDR IFLB e
o [P il e L3 10nH +3VDDRF
= RFLA GNDD T
3 GNDR 5, VDDD
2 < 555538850 1
] GND zzP53=zz XN AVZET c3
> 56x5350 SonE
Si4133WMLP
py) 9999
o GND
<
o <KXIN
o JRF1  C4 L4 GND GND
|_Pmrﬂf‘\ < PWDNB
560pF  2nH
GND
+3VDDR D> AUXOUT
c1
220F Trace Inductor L2
GND
58
— l( Trace )L Pad>|
ZA | K e )
= 3.69 mm 0.8 mm
=
=
= Figure 18. Si4133W MLP (2 of 2)
= |
-
=
—
—
e

Downloaded from Elcodis.com electronic components distributor

dA3d-OEE/EETYVIS


http://elcodis.com/

e
- +5VCC
— o
o
= g 384 3 GPO See GPO/External PWDNB
= T U1 " Enable Note PWDNB Enable 3P0
o o 1
= CEIE R 8Ly |2 P w2 P7 P w3
= e iv2 e g o -
- %—> 13 1A3
= o1 PC_AUXOUT 12 1v4 A4 8 N PWDNB ?:g] 47k
GPO 11 9
- x—d> 1p—X o £ 21 2v1 PWONB
R29. 1k PC_SENB 13 7
- =g Ty SCsoan 1] 22 22 %
- jommn: H H Riguik o PCSCLK 17|23 203 [73
10 9
=g J5 J7
bl 12 n 10E
— In 20E 19 SDATA SCLK AUXOUT
=2l 16 15 2% +3VDD - -
e 18 17 GND Vee
20 19
2 21 TALVTH241 +3VDD O
24 23
*—-Qq26 25 ENB.
HEADER 1.
DAT
LK
AUXOUT
R22 OR
XIN
TCXO EXT
+5VCC
o
o
=
[¢) R23 R25 OR
= O0R R26
3 u12 nif
=5 FE L2 outenn (2
K +svee| T TPS76030DBV 41 vpp AFc {9
GND | 2 R24 OR 7968 MHz TCX
b +3VDD R19 ve
@ Euro_term 47k P9
< P10
i
.O Cc18 c13 Cc14 R20 GND
(4] 10uF 10uF 22"FT 10uF 47k
c23 See
g Note
oND aND aND 1
Note 1: Header test point spacing : 200 mil
TCXO Footprint
4 Layer FR4 PCB1 8.0 Units : mm
top copper: 35 microns (1 oz final copper + plating thickness) >‘
first dielectric: FR4, 210 microns, tolerance +/- 10% 11
ground: 35 microns V A A
second dielectric: FR4, 1025 microns, tolerance +/- 20% e
Vdd: 35 microns 26 |65
third dielectric: FR4, 210 microns, tolerance +/- 10% —r
bottom copper: 35 microns V % V %
Sid1ap-PCB, N
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Figure 20. Si4135 MLP (2 of 2)
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Figure 23. Si4133BT Silkscreen
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Figure 25. Si4133BT Ground

Figure 26. Si4133BT Power
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Figure 27. Si4133BT Solder
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Figure 28. Si4133M Silkscreen
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Figure 29. Si4133M Component
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26 Preliminary Rev. 0.5 @

SILICON LABORATORIES

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/

Si4133/33G-EVB

Figure 31. Si4133M Power
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Figure 32. Si4133M Solder
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Figure 33. Si4113GX5-BM Silkscreen
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Figure 34. Si4113GX5-BM Component
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Figure 35. Si4113GX5-BM Ground

Figure 36. Si4113GX5-BM Power
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Figure 37. Si4113GX5-BM Solder
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Figure 38. Si4133WM Silkscreen
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Figure 39. Si4133WM Component
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Figure 41. Si4133WM Power
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Figure 42. Si4133WM Solder
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Figure 43. Si4135M Silkscreen

Figure 44. Si4135M Component
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Figure 45. Si4135M Ground

Figure 46. Si4135M Power
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Figure 47. Si4135M Solder
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Figure 49. Si4136BT Component
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Figure 50. Si4136BT Ground
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Figure 51. Si4136BT Power
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Figure 52. Si4136BT Solder
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Bill of Materials

Reference Part
Working
Value Dielectric Tolerance Voltage/ Number Vendor Package Note
Power
C1,C2*C3,C12,C13 22nF X7R 20%]| 25V C0402X7R250-223MNE Venkel 0402 1
C4,C5 * 560pF X7R 10%]| 50V C0402X7R500-561KNE Venkel 0402 1
C10,C11 100pF COG 5%| 50V C0402C0OG500-101INE Venkel 0402 1
C14,C15,C16,C17,C18,C19 | 10uF X7R 10%]| 10V C1206X7R100-106KNE Venkel Case A 1
JRF1,JIF1*,J8 SMA_E - -- - RA2EJ2-6G Y-Connect SMA_E 1
JP1 HEADER 13X2 | -- -- -- 13x2 pin Header with Shroud Mouser 13x2_0.100_in 1
JP2,JP3 HEADER 2 - - - 68000-402 Berg 2x1 100 mil 1
JP4,JP5,JP6 HEADER 3 - - - 68000-402 Berg 3x1 100mil 1
JP7 PWDNB -- -- -- 040/SO1BK2F Oxley TP 1 1
JP8 GND -- -- -- 040/SO1BK2F Oxley TP 1 1
JP9 VC -- -- -- not installed -- TP 1 1
J3,JP10 GND -- -- -- not installed -- TP 1 1
JP11 Euro_term -- -- -- MKDSN 1,5/3 Phoenix Contact through 3 1
J1 GPO -- -- -- not installed -- TP_1 1
J2 +3VDD -- -- -- not installed -- TP_1 1
J4 SENB -- -- -- not installed -- TP_1 1
J5 SDATA -- -- -- not installed -- TP 1 1
J6 SCLK -- -- -- not installed -- TP 1 1
J7 AUXOUT -- -- -- not installed -- TP 1 1
L1 Trace Inductor -- -- -- -- -- -- 2-7
L2 Trace Inductor -- -- -- -- -- -- 2-8
L3 10nH - 5%| 100V 0402CS-10NXJBX Coilcraft 0402 25,9
L3 OR - - .063W CR0402-16W-000T Venkel 0402 6-7
L3 3.9nH - 5%| 100V 0402CS-3N9XJIBX Coilcraft 0402 8
L4 2nH -- 5%| 100V 0402CS-2NOXJBX Coilcraft 0402 2-7, 10
L4 OR -- -- .063W CR0402-16W-000T Venkel 0402 8-9
L5 40nH -- 5%| 100V 0402CS-40NXJBX Coilcraft 0402 2-9
R1 OR -- -- .063W CR0402-16W-000T Venkel 0402 2-9
R10,R11,R12,R13 120k - 5% -- CR0805-10W-124JT Venkel 0805 1
R14,R15 1k - 1%] .125W CR0805-10W-1001FT Venkel 0805 1
R16,R17,R18,R19,R20,R21 | 47k - 5% -- CR0805-10W-473JT Venkel 0805 1
R22,R23,R24,R25 OR - - 1w CR0805-10W-000T Venkel 0805 1
R26 n/f -- -- -- not installed -- 0805 1
R27 50| -- 5% -- CR0805-10W-500JT Venkel 0805 8
Ul Si4133-BT -- -- - Si4133-BT SiLabs TSSOP-24 2
Ul Si4133-BM -- -- -- Si4133-BM SiLabs MLP-28 3
Ul Si4133G-BT - - - Si4133G-BT SiLabs TSSOP-24 4
Ul Si4133G-BM - - - Si4133G-BM SiLabs MLP-28 5
Ul Si4133G-XT2 - - - Si4133G-XT2 SiLabs TSSOP-24 6
U1l Si4133G-XM2 - - - Si4133G-XM2 SiLabs MLP-28 7
Ul Si4133W-BM -- -- -- Si4133W-BM SiLabs MLP-28 8
Ul Si4136-BT -- -- - Si4136-BT SiLabs TSSOP-24 9
Ul Si4113G-X5 -- -- -- Si4113G-X5 SiLabs MLP-28 10
U10 74LVTH241 -- -- -- SN74LVTH241PW Texas Instruments |TSSOP-20 1
Ull TPS76030DBV | -- +/- .75% 16V TPS76030DBV Texas Instruments  |5L-SOT-23 1
U12 13.0MHz TCXO | -- 2.5ppm 3V RTVY-174-13.0MHz Raltron TXCO 1
Notes:

*  Not used on the Si4113GX5-EVB.

©CoNoOA~WNE

Used on all evaluation boards.
Used on the Si4133-EVB.
Used on the Si4133M-EVB.
Used on the Si4133G-EVB.
Used on the Si4133GM-EVB.
Used on the Si4133GT2-EVB.
Used on the Si4133GM2-EVB.
Used on the Si4133WM-EVB.
. Used on the Si4136-EVB.

10. Used on the Si4113GX5-EVB.
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Ordering Guide

Ordering Part Number

Description

Si4133 Family (TSSOP)

Si4133-EVB

Evaluation Board with Si4133-BT (TSSOP) and
Evaluation Kit (PC parallel port cable, evaluation
software on CD-ROM, and documentation)

Si4123-EVB

Si4133-EVB with Si4123-BT Sample Kit

Si4122-EVB

Si4133-EVB with Si4122-BT Sample Kit

Si4113-EVB

Si4133-EVB with Si4113-BT Sample Kit

Si4112-EVB

Si4133-EVB with Si4112-BT Sample Kit

Si4133 Family (MLP)

Si4133M-EVB

Evaluation Board with Si4133-BM (MLP) and
Evaluation Kit

Si4123M-EVB

Si4133M-EVB with Si4123-BM Sample Kit

Si4122M-EVB

Si4133M-EVB with Si4122-BM Sample Kit

Si4113M-EVB

Si4133M-EVB with Si4113-BM Sample Kit

Si4112M-EVB

Si4133M-EVB with Si4112-BM Sample Kit

Si4133G Family (TSSOP)

Si4133G-EVB

Evaluation Board with Si4133G-BT (TSSOP) and
Evaluation Kit

Si4123G-EVB

Si4133G-EVB with Si4123G-BT Sample Kit

Si4122G-EVB

Si4133G-EVB with Si4122G-BT Sample Kit

Si4113G-EVB

Si4133G-EVB with Si4113G-BT Sample Kit

Si4112G-EVB

Si4133G-EVB with Si4112G-BT Sample Kit

Si4133G Family (MLP)

Si4133GM-EVB

Evaluation Board with Si4133G-BM (MLP) and
Evaluation Kit

Si4123GM-EVB

Si4133GM-EVB with Si4123G-BM Sample Kit

Si4122GM-EVB

Si4133GM-EVB with Si4122G-BM Sample Kit

Si4113GM-EVB

Si4133GM-EVB with Si4113G-BM Sample Kit

Si4112GM-EVB

Si4133GM-EVB with Si4112G-BM Sample Kit

Si4133G-XT2 (TSSOP)

Si4133GT2-EVB

Evaluation Board with Si4133G-XT2 (TSSOP) and
Evaluation Kit

Si4133G-XM2 (MLP)

Si4133GM2-EVB

Evaluation Board with Si4133G-XM2 (MLP) and
Evaluation Kit

Si4133G-X5 (MLP)

Si4113GX5-EVB

Evaluation Board with Si4113GX5-BM (MLP) and
Evaluation Kit

Si4135 (MLP)

Si4135M-EVB

Evaluation Board with Si4135-BM (MLP) and
Evaluation Kit

&~
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Contact Information

Silicon Laboratories Inc.

4635 Boston Lane

Austin, TX 78735

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032

Email: productinfo@silabs.com
Internet: www.silabs.com

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice.
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep-
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap-
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.
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