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6 BOARD LAYERS:

MECHANICAL & FABRICATION

<
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
3
0
0
0
m
i
l
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
>

BOARD MATERIAL:

- Use 1.0oz copper thickness for power & ground planes
  and 0.5oz thickness for RF signal layers

- Use FR-406, DK=3.9

62 mil
Total Board Thickness:

<-------------------- 3000mil --------------------->

U2

U8

DIFF_0

J13

SIGNAL + GND FLOOD (COPLANAR)

SIGNAL + GND FLOOD (COPLANAR)

GROUND

GROUND

POWER VDDA, VDDIO, VDDR, VDDX, VDD_AUX, 5V

J6

DIFF_0b

DIFF_1

DIFF_1b

DIFF_2b

DIFF_2

DIFF_3DIFF_3b

U3 U4 U5 U6

REF_SA
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<-500mil-><---750mil--><-500mil->

SW3

<-500mil->

CLKIN

J14

JP7

J1 J10 J8

J4

J9

J7

J5J3J2

XOUT
J15

<-500mil->
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DUT CONNECTIONS

Toe_Tag

VDDXVDDA VDD VDD_IO VDDR

VDDXVDDRVDD_IO VDDVDDA

XOUT5

REF_SA 6,9

XIN_CLKIN5

SDA9

SCLK9

DIFF_3b 7
DIFF_3 7

DIFF_2b 7
DIFF_2 7

DIFF_1b 7
DIFF_1 7

DIFF_0b 7

DIFF_0 7

FS9

OE_0b9

OE_1b9

OE_2b9

OE_3b9

PWRGD_PWRDNb9

SS_EN9
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C2
1uF

MH21

C11
1uF

C12
0.1uF

U1
Si52204-32QFN

SS_EN
1

PWRGD/PWRDNb
2

XIN/CLKIN
3

XOUT
4

VDDR
6

REF/SA
7

VSSR
8

F
S

11

D
IF

F
_0

12

D
IF

F
_0

b
13

O
E

_0
b

14
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D

D
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O
1

15

O
E

_1
b

16

DIFF_1
17

NC1
20

VDD1
19

DIFF_1b
18

DIFF_2
21DIFF_2b
22OE_2b
23VDD_IO2
24

D
IF

F
_3

25
D

IF
F

_3
b

26
O

E
_3

b
27

N
C

2
28

V
D

D
2

29

G
N

D
A

32

N
C

3
30

V
D

D
A

31

VDDX
5

eP
A

D
33

S
C

LK
10

S
D

A
9

C4
0.1uF

C5
1uF

C1
0.1uF

C9
0.1uF

C10
1uF

C7
0.1uF

C8
0.1uF

MH2

C3
0.1uF

C6
1uF

MH3 MH4MH1
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100 mA Adjustable Voltage Regulator

1.
8V

1.
8V

1.
8V

1.
8V

SWITCH CLOSED   = 1.8V
SWITCH OPEN     = 1.5V

ESR=1.0 ESR=1.0

ESR=1.0ESR=1.0

+/-100ppm

+/-100ppm +/-100ppm

+/-100ppm

0.6663V

0.6663V

0.6663V

0.6663V

+/-100ppm

0.6663V

1.
8V

ESR=1.0

CLOSED

OPEN

Text in BLUE should 
be added to TOP SILK

Vo=0.6663 x (1 + R1/R2)

R1

R2

Group JP1:JP6 together

Identify Pin1 of all jumpers and IC's!

CORE VOLTAGE SELECT

VDDX VDDR

VDDVDDA

5V

5V

5V

5V

5V

VDD_AUX
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R3
10K

R7
10K

R14
8.06K

TP7

NI

VDDX

R11
21.5K

R16
1

JS13
Jumper Shunt

U3

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5

C28
0.01uF

SW1

SW1-DIP-SMT1
2

TP8

NI

VDDR_PIN

R13
21.5K

C19
0.01uF

+
C15
4.7uF

+
C30
4.7uF

+
C20
4.7uF

TP6

NI

VDDX_PIN

R2
1

TP9

NI

VDDR

U6

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5

JS14
Jumper Shunt

R1

1

C16
0.01uF

R24
8.06K

JP5

U2

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5

+
C26
4.7uF

+
C14
4.7uF

C32
1uF

C25
0.01uF

C23
1uF

+
C27
4.7uF

JP4

R23
21.5K

R10
8.06K JS10

Jumper Shunt

TP5

NI

VDD

+
C17
4.7uF

R18
10K

R4
10K

R15
1

U4

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5

+
C21
4.7uF

C13
0.01uF

C31
1uF

TP4

NI

VDD_PIN

JS11
Jumper Shunt

R22
8.06K

JP2

TP1

NI

VDDA_PIN

R17
10K

R9
21.5K

C22
1uF

TP2

NI

VDDA

JP1

+
C29
4.7uF

JP3

TP3

NI

VDD_AUX

R12
8.06K

R21
21.5K

+
C18
4.7uF

JS12
Jumper Shunt

C24
1uF

U5

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5
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100 mA Adjustable Voltage Regulator

1.
5V

1.
2V

1.
8V

ESR=1.0

+/-100ppm

0.6663V

Vo=0.6663 x (1 + R1/R2)

R1

R2

CLOSEDOPEN

IO VOLTAGE SELECT

VDD_IO

5V
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R31
20K

JP6

+
C35
4.7uF

R30
33K

TP11

NI

VDD_IO

SW2

SW3-DIP-SMT

1
2
3 4

5
6

R29
13.3K

JS15
Jumper ShuntR28

8.25K

+
C34
4.7uF

U7

TPS76201

IN
1

GND
2

EN
3

FB
4

OUT
5 C33

0.01uF

C36
1uF

TP10

NI

VDD_IO_PIN

R26
10K

R25

1
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Crystal/Input Clock Connections

90 degree placement ->

<- Plane cutout

Traces are just an illustration!

Cut planes underneath crystal
to reduce capacitive coupling!

<--------- X ---------->

- Place crystal as close
to U1 pins as possible!
- Route signals carefully,
match trace lengths!

Keep X as short as possible
by placing all components
close to the XA/XB pins

* CRYSTAL FOOTPRINT:
 Please create a footprint with
 pads that can accommodate 
 the following crystal sizes:

 3.2 x 5.0 mm
 3.2 x 2.5 mm
 2.5 x 2.0 mm

J1

<- To DUT

C
3
7

R
3
3

U8

C39

<GND>

C
3
8

C
4
0

R32

R34

R32 and C37 should
share a pad and be 
placed right at DUT
pin XIN

J15 R
5
9

C53

<GND>

C
5
4

Place R33 (R59) and C39
(C53) close to C37 (C54)

Bottom Layer

Bottom Layer

Dashed lines/squares
indicate bottom layer
traces/pads

Keep R33,C39,R59,C53
as close to DUT as possible

Keep U8 as close to
DUT as possible

Make sure that layer
above bottom layer (5)
is solid GND for length 
of diff'l trace

XIN_CLKIN 2

XOUT 2
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J1
SMACLKIN

J15
SMA

XOUT

R34
0

C39

0.1uF
NI

R64 0

NI

C53

0.1uF
NI

R33
49.9

NI

R65 0

NI

25MHz
U8

X
T

A
L1

1

G
N

D
2

X
T

A
L2

3

G
N

D
4

C40

18pF
R59
49.9

NI

C38

18pF

R32 0
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GND plane cutout ->

<- Board edge

OUTPUT CONNECTIONS, PART 1

SMA FOOTPRINT NOTE:
Make sure pad for center pin on SMA matches exactly
the actual width of the center pin in order to improve performance

A sufficient number of via holes connected
to ground should be used around all input/output
traces!

Flood top and bottom layers with copper as shown

OUTPUT SIGNALS LAYOUT NOTES - APPLIES TO THIS PAGE AND NEXT PAGE AS WELL!
(Refer to image on left):

- ROUTING: route each differential pair losely coupled. Serpentine to length and preserve
symmetry on diff. pair. Keep distance b/w serpentine traces
at least 5w apart and use arcs rather than 45's

- IMPEDANCE: all traces to have 50 ohms of controlled impedance
- In order to reduce capacitance please cut-out ground planes underneath the microstrip launches on 
the SMA connectors as needed

- GEOMETRY: maintain the trace symmetry across all output differential pairs 

- TOPOLOGY: use microstip for all traces

- COMPONENT PLACEMENT:
  - Separate each pair of SMA connectors by 500 mils between them (center to center, and also pair to pair) 

C
4
2

C
4
5

<----------- 5" total --------->

J6

J4R38

R40

U1

RS

CL

<- This is the only single-ended output

   Place RS as close to the DUT pin as possible
   Make total trace length = 5" (from DUT pin to CLoad);

   Place isolation resistor right by load cap;

C
4
6

C
4
9

J9

J7R41

R43

DIFF_2

DIFF_1

PLACE PAD PCB1
~150 MILS FROM PAD
PCB10 AND PLACE PCB10 
B/W C41 AND R36; R36
SHOULD BE CLOSE TO C41

REF_SA2,9
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R35

10.0

C41
4.7pF

R36

0

J2

SMA

PCB10

PCB1
TP-PAD

GND
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OUTPUT CONNECTIONS

<-----------5 INCHES ----------->DUT

PLACE R37 (R39)
CLOSE TO C43 (C44)
AND KEEP DISTANCE
B/W PCB11 AND PCB12
<180 MILS
(SIMILARLY FOR THE
OTHER OUTPUTS).  (SEE
DGM ON PAGE 6)

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

<-----------5 INCHES ----------->DUT

PLACE CAP PAD
IN-TRACE (NO STUB)
SEE DGM ON
PREVIOUS PAGE

PLACE PAD PCB2 (PCB4)
~150 MILS FROM PAD
PCB11 (PCB12) AND PLACE 
PCB11 (PCB12) B/W C43 (C44)
AND R37 (R39); 

DIFF_02

DIFF_0b2

DIFF_12

DIFF_1b2

DIFF_22

DIFF_2b2

DIFF_32

DIFF_3b2
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R43

0

J3
SMA DIFF_0

C46
2pF
NI

PCB5
TP-PAD

GND

PCB16
J5
SMA

DIFF_0b

C48
2pF
NI

PCB14

PCB17

C47
2pF
NI

R37

0

C49
2pF
NI

J4
SMA

DIFF_2

PCB3
TP-PAD

GND

R38

0

J6
SMA

DIFF_2b

C42
2pF
NI

PCB18

J7
SMA

DIFF_1

C44
2pF
NI

R44

0

R41

0

C45
2pF
NI

PCB8
TP-PAD

GND

J9
SMA DIFF_1b

PCB4
TP-PAD

GND

R39

0

J8
SMA

DIFF_3

PCB9
TP-PAD

GND

PCB15

PCB7
TP-PAD

GNDPCB13

R40

0

R42

0

PCB6
TP-PAD

GND

PCB11

C43
2pF
NI

J10
SMA

DIFF_3b

PCB2
TP-PAD

GND

PCB12
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1-2 USB +5V
2-3 External +5V

+5V Input Select

External Power

MAIN

5V
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J13
USB Type B

+V
1

D-
2

D+
3

GND
4

S
H

5
S

H
6

SW3

SW_SLIDE_2POS

+5V_SELECT

1
2
3

D3
Blue

+5V USB

C52
1uF

D1
Green

+5V EXT

C51
0.1uF

FB1 22 Ohm

D2
SP0503BAHT

TP12

+5V
RED

NI

R45
6.8K

FB2 22 Ohm

J11

BND_POST

+5V

TP13

GND
BLACK

NI

J12

BND_POST

GND

R48
8.06K

C50
1uF

5V_USB
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DC Inputs/I2C Access

OE_0b

OE_1b

OE_2b

OE_3b

REF_SA

PWRGD

SS_EN

FS

LO HI

GND
SDA
SCL

VDD_AUX

VDD_AUX

OE_0b2

OE_2b2

OE_3b2

REF_SA2,6

PWRGD_PWRDNb2

OE_1b2

SS_EN2

FS2

SDA2

SCLK2
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R541K

R62
1K

JS3
Jumper Shunt

R51
1K

JS5
Jumper Shunt

R561K

R63
1K

JS2
Jumper Shunt

JS7
Jumper Shunt

JS4
Jumper Shunt

JS9
Jumper Shunt

R491K

R5510K JP7
HEADER 1x3

1

2

3

J14

HEADER 8x3

1A
1B

1C

2A
2B

2C

3A
3B

3C

4A
4B

4C

5A
5B

5C

6A
6B

6C

7A
7B

7C

8A
8B

8C

JS6
Jumper Shunt

R501K

R5710K

R60
1K

JS8
Jumper Shunt

R531K

R52
1K

R5810K

R61
1K


