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Table of Contents -122  Rev 01 Initial Design October 2013    Finished Nov 22, 2013
Revision HistoryRFC Reader / BSU IO

Controlled Impedances
RF 50ohm Microstrip

W= 20 mil Top -- 7 mil Layer 3
ISO=  50 mil  - 0.050"

W= 16 mil Top -- 16 mil Bottom
Gap= 10 mil Top -- 10 mil Bottom
ISO= 50 mil - 0.050"

Ethernet 100ohm Diff. Pair

W= 16 mil Top -- 16 mil Bottom
Gap= 16 mil Top -- 16 mil Bottom
ISO= 60 mil - 0.060"

USB 90ohm Diff. Pair

PCB Stackup

Core 10mil
( 2x2116)

Core 8mil
(2x3313)

Prepreg 8mil
(2x3313-57)

Prepreg 4mil
(1x3313-55)

Total Height 65mil - 0.065"

Bottom-GND 0.5oz Cu

Layer7-Route2 0.5oz Cu

Layer4-PWR 0.5oz Cu

Top 0.5oz Cu

Layer2-GND1 0.5oz Cu

Layer3-RF Route 0.5oz Cu

Layer5-GND2 0.5oz Cu

Layer6-Route1 0.5oz Cu

POE input POE output Digital RF

PLATED UP 1.0 oz TO APPROX 1.5mil

PLATED UP 1.0 oz TO APPROX 1.5mil

Equal LengthEqual Length 50 Ohm VIA - 13 mil hole, 20 mil pad
top and inner, and bottom, 8 mil 
isolation from planes

Dimension 1.00 x 2.75 x 0.4 inches

RF Receive

-122  Rev 02 Annotated Design January 2013  Finished Mar 25, 2014
-123  Rev 01 Modify -122 Rev 05 for Four Port Standalone Reader
Option Finished August 20, 2014

J5:  SMA RF1_OUT Tx/Rx
J1:  RJ45 Jack POE- Power and Communication

Board Connectors

J10:  I/O 20pin 2x10 SAMTEC IPL111001LDRAK
J8:  2.5x5.5mm Barrel Power Jack+12-24VDC @2A

J9:  USB A Receptacle R/A VERT BSU communication
J12:  9-pin DSUB plug RS232 Communication

J14: RJ45 RA SHIELDED NO LED  SPI Interboard

U21:  iMX6 SOM Connector
J13:  Vert Mini B USB ATMEL SAM3X8C FLASH

J23:  SD Card for SOM BOOT and Image Load
J22:  FFC Label 8 pin Locking

-127  Rev 01 Modify -123 Rev 01 (4-Port) for Integrated BSU/Reader
Board

J15: RJ45 RA SHIELDED NO LED  SPI Interboard

FR408HR  Dk=3.7  Df=0.009

Core 10mil
( 2x2116)

Core 8mil
(2x3313)
Prepreg 8mil
(2x3313-57)
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50V

C83
0.1 uF

0402

50V

R51
4.42K
0402

1/16 W

R205

0
0603
1/8 W

C343
10 uF

2220
50V

L18

15 uH
MSS1260

R46
100K

0402
1/16 W

R3910.0
0402 1/16 W

R36
10.0K
0402
1/16 W

TP10
TEST POINT

TP0805

3.3VA

TP17
TEST POINT

TP0805
6V

R50
10.0K
0402

1/16 W

TP8
TEST POINT

TP0805
5V

C82
1 uF

0603

50V

R4410.0
0402 1/16 W

C54
0.1 uF

0402
50V

R37
10.0K
0402
1/16 W

+

C84

100 uF
SMAE_F

35VC85
10 uF

2220
50V

L20

DNI
LPS6235

C417 1 uF
0603 50V

R267
0

0603
1/8 W

C69
0.1 uF

0402
50V

L19 DNI

1206

C53
0.1 uF

0402
50V

R58
10.0K

0402
1/16 W

D27
SSB44
SMB
40VBRA

K

U51 TL1963A-33DCQ

SOT223-6LDO/SHDN
1

IN
2

GND
3OUT
4SENSE/ADJ
5

TA
B

6

U10 TPS55340RTE

QFN16-P_067

DCDCSW
1

VIN
2

EN
3

SS
4

SYNC
5

AGND
6

COMP
7

FB
8

FREQ
9NC
10PGND
11PGND_1
12PGND_2
13NC_1
14SW_1
15SW_2
16EPAD
P

R4010.0
0402 1/16 W

R202
100

1206
1/2 W

C58 0.1 uF

0402 50V

C72
0.1 uF

0402
50V

U8 TPS5410D
SOIC8
DCDC

BOOT
1

NC
2

NC_1
3

VSENSE
4

ENA
5 GND
6 VIN
7 PH
8

R4110.0
0402 1/16 W

R56
215K

0402
1/16 W

U5 INA3221

QFN16-P_083
MONITOR

IN3-
1 IN3+
2

GND
3

VCC
4

A
5SCL
6SDA
7

WARN
8

CRIT
9

PV
10

IN1-
11 IN1+
12

TC
13

IN2-
14 IN2+
15

VPU
16

E
P

A
D

P

U7

FPF2700
SOIC8

SWITCH

VIN
1

PG
2

ISET
3

ON
4

GND
5

NC
6

FLAG
7

VOUT
8

R203
10.0K
0402
1/16 W

C87
0.1 uF

0402
50V

C73
10 uF

1206
10V

R54
0.075

1206
1/2 W

C57 0.1 uF

0402 50V

C56 0.1 uF

0402 50V

D30
B240A

SMA-D1
40VBR

A K

TP11
TEST POINT

TP0805

R49
0

0805 1/8 W

R45

0.075

1206

1/2 W
TP7
TEST POINT

TP0805
3.3V

R35

0
0603
1/8 W

LM22676-5.0
U6 LM22676MRE-5.0

SOIC8-P
DCDC

VIN
7

EN
5

FB
4

BOOT
1

SW
8

G
N

D
6

E
P

P
NC2

2

NC3
3

R?
1.78K
0402
1/16 W

+ C66
100 uF

CC6032
10V

R4210.0
0402 1/16 W

R204
2.49K

0402
1/16 W

C68
10 uF

2220
50V

R48
100K
0402
1/16 W

C79
1 uF

0603
50V

U48

TPS7A4901

OUT
1

FB
2

NC
3

GND
4

EN
5 NR
6 DNC
7 IN
8

E
P

P
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/RESET

/RESET

CAP_SS2

CAP_SS4
CAP_SS3

CAP_SS6

AMS_MISO
AMS_MOSI

AMS_SS
AMS_SCLK

ATTEN_D0
ATTEN_D1
ATTEN_D2
ATTEN_D3
ATTEN_D4
ATTEN_D5

CAP_MOSI
CAP_SCLK

CAP_SS1

AMS_IRQ
AMS_EN

TWD
TWCK

TEST1
TEST2
TEST3
TEST4

USBhost_D-
USBhost_D+

USBhost_VBUS

232TX
232RX

GPO0
GPO1
GPO2
GPO3

GPI4
GPI5
GPI6
GPI7

RXM

TXM
RXP

TXP
LED0
LED1

MOSI+
MOSI-
SCLK+
SCLK-
SS+
SS-

MISO-
MISO+

LED_OUT1
LED_OUT2
LED_OUT3
LED_OUT4
INT_LED1
INT_LED2
INT_LED3
INT_LED4

AMP_FAULT
AMP_OFF

PDET
PDETRX

RST+
RST-

TERM1+
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TERM2+

TERM2-

TERM3+

TERM3-

3.3V
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R111 33.0 0805 1/2 W

U12

TLC59211
TSSOP20
LED SINK

NC1
1

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

NC2
10

GND
11 /Y8
12 /Y9
13 /Y6
14 /Y5
15 /Y4
16 /Y3
17 /Y2
18 /Y1
19 VCC
20

C?
100 pF
0402
100V

R274
100
0402

1/16 W

R? 33.0
04021/16 W

R273
100
0402

1/16 W

RV8

ESDA25

IO1
1

IO2
3

IO3
4

IO4
6GND1

2
GND2

5

R? 33.0
04021/16 W

R112 33.0 0805 1/2 W

R272
100
0402

1/16 W

SOM

Phytec_SOM

IMX_RX

IMX_LED0
IMX_LED1

232TX

RXM

USBhost_VBUS

232RX

TXM
RXP

USBhost_D+

TXP

USBhost_D-

/RESET

IMX_TX

GPI4

GPO0
GPO1
GPO2
GPO3

GPI5
GPI6
GPI7

VBATT

Micro

Microcontroller

CAP_SS2

CAP_MOSI

CAP_SS3
CAP_SS4

AMS_SCLK

CAP_SS5
CAP_SS6

AMS_SS

CAP_SCLK

ATTEN_D0

TWCK

ATTEN_D1

AMS_MOSI
AMS_MISO

AMS_IRQ

TEST1

ATTEN_D2

/RESET

TEST2

ATTEN_D3

TWD

TEST3

ATTEN_D4

TEST4

CAP_SS0 ATTEN_D5

CAP_SS1

AMS_EN

IMX_RX
IMX_TX

AMP_FAULT
AMP_OFF

PDET
PDETRX

VBATT

BSU_MOSI

BSU_MISO

BSU_SCLK

BSU_SS
BSU_RST

C?
100 pF
0402
100V

U13

SN65LVDT41PW
TSSOP20
LVDS DRIVER

1Y
20

1Z
19

2Y
18

2Z
17

3Y
16

3Z
15

4Y
14

4Z
13

5A
12

5B
11

GND3
10 5R

9 VCC2
8 4D
7 GND2
6 3D
5 VCC1
4 2D
3 GND1
2 1D
1

R110 33.0 0805 1/2 W

C?
100 pF
0402
100V

C89
0.1 uF

0402
50V

C91
0.1 uF

0402
50V

C?
100 pF
0402
100V

C?
100 pF
0402
100V

R113 33.0 0805 1/2 W

R? 33.0
04021/16 W

R? 33.0
04021/16 W

RV7

ESDA25

IO1
1

IO2
3

IO3
4

IO4
6GND1

2
GND2

5

C90
0.1 uF
0402
50V

R? 33.0
04021/16 W
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Place by RF AMP U36 Place by POE inductor L10
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/RESET

TDI

TCK
TMS

TDO

3.3V_ADC 3.3V_A_ADC

3.3V_ADC
3.3V_A_ADC

VDDCORE

TWCK
TWD

TWD

TWCK

AMP_TMP

AMP_TMP

VDDCORE

AMS_IRQ
AMS_EN

AMS_MISO
AMS_MOSI

AMS_SS

AMS_SCLK

ATTEN_D0
ATTEN_D1
ATTEN_D2
ATTEN_D3
ATTEN_D4
ATTEN_D5

CAP_MOSI
CAP_SCLK
CAP_SS0
CAP_SS1

CAP_SS2

CAP_SS3

CAP_SS4
CAP_SS5
CAP_SS6

BSU_SS

TEST1

TEST2

TEST3

TEST4

TWD
TWCK

/RESET

IMX_TX
IMX_RX
BSU_MISO
BSU_MOSI

BSU_SCLK

AMP_OFF
AMP_FAULT

PDET

PDETRX

VBATT

BSU_RST
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3.3V

3.3V
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3.3V

3.3V

3.3V
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3.3V
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C107
0.1 uF
0402
50V

R208
1.00K
0402
1/16 W

C106
0.1 uF
0402
50V

SAM3X - POWER
U17A

LQFP100

AT91SAM3X8C
MICRO

G
N

D
12

G
N

D
41

G
N

D
44

G
N

D
73

GNDANA
52

GNDPLL
22

GNDUTMI
33

VDDCORE
10

VDDCORE
34

VDDCORE
45

VDDCORE
71

VDDCORE
89

VDDIO
11

VDDIO
72

VDDIO
90

VDDANA
51

ADVREF
53

VDDIN
43

VDDOUT
42

VDDPLL
23

DFSDM
32 DFSDP
31

DHSDM
27 DHSDP
26

TS
T

38

NRST
47

JT
A

G
S

E
L

35

FWUP
40

V
B

G
29

XIN
25

XOUT
24

XIN32
36

XOUT32
37

VBUS
28

VDDBU
39

VDDUTMI
30

G
N

D
91

D36

BAT54C

3

2

1

R99 33.0
0402

1/16 W

C121
10 uF
1206
10V

C105
0.1 uF
0402
50V

C382 1 uF
0603 50V

R98 33.0
0402

1/16 W

R258
0
0402
1/10 W

C111
10 uF
1206

10V

C129
0.1 uF

0402
50V

C113
0.1 uF
0402
50V

R91
10.0K
0402
1/16 W

L24 10 uH

PFL3215

R259 DNI
0402 1/10 W

C99 10 pF

0402 100V

C126
10 uF
1206
10V

C114
0.1 uF
0805
100V

R92
100K
0402
1/16 W

R79
100K
0402
1/16 W

C128
DNI
0402
100V

R100
0

0402
1/10 W

C117
10 uF

1206
10V

VBUS
DM
DP
ID

GND

J13

USB miniB

500075-1517

1
2
3
4
5

7

6

C104 10 pF

0402 100V

C381 1 uF
0603 50V

R73
10.0K

0402
1/16 W

C109
0.1 uF
0402
50V

C125
0.1 uF
0805
100V

R75

15.0K
0402
1/16 W

C415 4.7 pF

0402 50V

R70
10.0K

0402
1/16 W

C108
0.1 uF
0402
50V

L26

10 uH
PFL3215

R96
10.0K
0402
1/16 W

C414 4.7 pF

0402 50V

U19

TMP102

SOT563

SCL
1

GND
2

ALERT
3

ADD0
4

V+
5

SDA
6

SAM3X - PIOC
U17D

LQFP100
AT91SAM3X8C

MICRO
PC0/ERASE

95

R206
10.0K
0402
1/16 W

C112
10 uF

1206
10V

J16

HEADER
HTST-110-01-TM-DV
JTAG

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

C130
0.1 uF

0402
50V

J15

JUMPER1
PTS810SJK250SMTRLFS

PROGRAMABLE

1
2

3
4

C101
0.1 uF
0402
50V

Y4
32.768kHz
08051

2

C350
1000 pF
0402
100V

C118
10 uF
1206
10V

C102
0.1 uF
0402
50V

C131
DNI

0402
100V

R95
100K
0402
1/16 W

R97
10.0K
0402
1/16 W

C119
0.1 uF
0402
50V

R94
100K
0402
1/16 W

C103
0.1 uF

0402
50V

L25
10 uH PFL3215

Y2
12.000Mhz

XTAL_197x126

1
3

24

R72
10.0K
0402
1/16 W

C120
0.1 uF
0805
100V

SAM3X - PIOB
U17C

LQFP100AT91SAM3X8C
MICRO

PB0/ETXCK/EREFCK/TIOA3
80

PB1/ETXEN/TIOB3
81

PB2/ETX0/TIOA4
82

PB3/ETX1/TIOB4
83

PB4/ECRSDV/ERXDV/TIOA5
84

PB5/ERX0/TIOB5
85

PB6/*ERX1/PWML4
86

PB7/ERXER/PWML5
87

PB8/EMDC/PWML6
88

PB9/EMDIO/PWML7
92

PB10/UOTGVBOF
93

PB11/UOTGID
94

PB12/TWD1/PWMH0/AD8
64

PB13/TWCK1/PWMH1/AD9
65

PB14/CANTX1/PWMH2
96

PB15/CANRX1/PWMH3/DAC0
54

PB16/TCLK5/PWML0/DAC1
55

PB17/RF/PWML1/AD10
66

PB18/RD/PWML2/AD11
67

PB19/RK/PWML3/AD12
68

PB20/TXD2/SPI0_NPCS1/AD13
69

PB21/RXD2/SPI0_NPCS2/AD14
70

PB22/RTS2/PCK0
97

PB23/CTS2/SPI0_NPCS3
98

PB24/SCK2
99

PB25/RTS0/TIOA0
100

PB26/CTS0/TCLK0
1

PB27/NCS3/TIOB0
46

PB28/TCK
18

PB29/TDI
19

PB30/TDO
20

PB31/TMS
21

R76
22.0K
0402
1/16 W

R74
10.0K

0402
1/16 W

C115
10 uF

1206
10V

R84
100K

0402 1/16 W

U18

TPD2S017DBVR

SOT23-6

CH1_OUT
1

G
N

D
2

CH1_IN
3

CH2_IN
4

V
C

C
5

CH2_OUT
6

C116

0.1 uF

0402
50V

J17

JUMPER1
PTS810SJK250SMTRLFS

ERASE

1
2

3
4

C100
0.1 uF
0402
50V

C110
0.1 uF
0402
50V

SAM3X - PIOA
U17B

LQFP100
AT91SAM3X8C

MICRO

PA0/CANTX0/PWML3
13

PA1/CANRX0/PCKO
14

PA2/TIOA1/AD0
63

PA3/TIOB1/PWMFI1/AD1
62

PA4/TCLK1/AD2
61

PA5/TIOA2/PWMFI0
15

PA6/TIOB2/AD3
60

PA7TCLK2
16

PA8/URXD/PWMH0
17

PA9/UTXD/PWMH3
2

PA10/RXD0/DATRG
3

PA11/TXD0/ADTRG
4

PA12RXD1/PWML1
5

PA13/TXD1/PWMH2
6

PA14/RTS1/TK
7

PA15/CTS1/TF
8

PA16/SCK1/TD/AD7
56

PA17/TWD0/SCK0
9

PA18/TWCK0
48

PA19/MCCK/PWMH1
49

PA20/MCCDA/PWML2
50

PA21/MCDA0/PWML0
74

PA22MCDA1/TCLK3/AD4
59

PA23/MCDA2/TCLK4/AD5
58

PA24/MCDA3/PCK1/AD6
57

PA25/SPI0_MISO
75

PA26/SPI0_MOSI
76

PA27/SPI0_SPCK
77

PA28/SPI0_NPCS0/PCK2
78

PA29/SPI0_NPSC1
79

R71
10.0K

0402
1/16 W

BT1
Battery

+
-

R93
100K
0402
1/16 W

R77 39.0
0402 1/16 W

U53

REF2933

IN
1

OUT
2 GND

3

C127
0.1 uF
0402
50V

C122 0.1 uF
0402 50V

R207 33.0
04021/16 W

J14

JUMPER1

PTS810SJK250SMTRLFS

RESET
1
2

3
4

U20

TMP102

SOT563

SCL
1

GND
2

ALERT
3

ADD0
4

V+
5

SDA
6

R78 39.0

0402 1/16 W

U16

AT24C128C-SSHM-T SL901

SOIC8EEPROM

A0
1

A1
2

A2
3

GND
4

SDA
5SCL
6WP
7VCC
8

C124
0.1 uF

0402
50V

C123
10 uF
1206
10V
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Place U22 
outside of
shield.

USBhost_VBUS

USB1_DM

USB1_DM
USB1_DP

USBhost_VBUS

USB1_OC

USB1_VEN

USB1_OC

USB1_VEN

UART_TX

UART_RX

UART_TX

UART_RX

IMX_SCL

IMX_SDA

IMX_SDA
IMX_SCL

USB1_DP

232TX

232RX

USBhost_D-

USBhost_D+

USBhost_VBUS

IMX_TX

IMX_RX

GPO0
GPO1
GPO2
GPO3

GPI4
GPI5
GPI6
GPI7

/RESET

RXP
RXM

TXP
TXM

IMX_LED0

IMX_LED1

VBATT

3.3V

3.3V

5V

5V
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R223
DNI
0603

1/10 W

R109 220
0603 1/8 W

R118
10.0K
0402
1/16 W

C425
0.1 uF

0402
50V

C139
0.1 uF
0402
50V

R119
10.0K
0402
1/16 W

J23

SDCard

DATA2
9

DATA3
1

CMD
2

GND
3

VCC
4

CLK
5

GND2
6

DATA0
7

DATA1
8

CD
10

COM
11

WP
12

GND3
13

C136
0.1 uF
0402
50V

U23
TRS3232E_PW

TSSOP16

RS232 DRIVER
C1+

1 V+
2

C1-
3

C2+
4

C2-
5

V-
6

DOUT2
7

RIN2
8

ROUT2
9

DIN2
10 DIN1
11

ROUT1
12

RIN1
13

DOUT1
14

GND
15

VCC
16

C137
0.1 uF

0402
50V

L29

1206L501
1206

U21

IMX6-Phytec
phyFLEX_iMX6_X1
SOM

VDD1
A1

VDD2
A2

VDD3
A3

GND1
A4

JTAG_TRST
A5

JTAG_TDI
A6

JTAG_TMS
A7

JTAG_TDO
A8

JTAG_TCK
A9

GND4
A10

NC2
A11

UART_TX1
A12

UART_RX1
A13

UART_RTS1
A14

UART_CTS1
A15

GND6
A16

REF_V3
A17

UART_TX0
A18

REF_V4
A19

UART_RX0
A20

SPI_MOSI
A21

GND8
A22

SPI_MISO
A23

SPI_CSBOOT
A24

SPI_CS0
A25

SPI_CS1
A26

REF_V
A27

GND10
A28

SPI_CLK
A29

NC4
A30

NC5
A31

NC6
A32

REF_V5
A33

GND11
A34

NC7
A35

NC8
A36

USB0_VBUSEN
A37

USB0_VBUS
A38

USB0_OC
A39

GND14
A40

REF_V6
A41

USB0_CHGDET
A42

USB1_BUSEN
A43

USB1_VBUS
A44

USB1_OC
A45

GND16
A46

REF_V7
A47

I2S0_CLK
A48

I2S0_FRM
A49

I2S0_ADC
A50

REF_V8
A51

GND18
A52

I2S0_DAC
A53

GPIO0
A54

GPIO1
A55

GPIO2
A56

REF_V9
A57

GND20
A58

GPIO3
A59

GPIO4
A60

GPIO5
A61

GPIO6
A62

GPIO7
A63

GND22
A64

GPIO8
A65

GPIO9
A66

GPIO10
A67

I2C0_SDA
A68

I2C0_SCL
A69

GND24
A70

REF_V12
A71

/RESET_IN
A72

/RESET_OUT
A73

PM_SDA
A74

PM_SCL
A75

GND26
A76

PM_ON/OFF
A77

PM_PWR_GOOD
A78

PM_PWM
A79

PM_TACHO
A80

VDD4
B1

VDD5
B2

VDD6
B3

GND2
B4

REF_V1
B5

NC1
B6

GND3
B7

REF_V2
B8

/SD0_WP
B9

/SD0CD
B10

SD0_D3
B11

SD0_CMD
B12

GND5
B13

SD0_CLK
B14

SD0_D0
B15

SD0_D1
B16

SD0_D2
B17

SD0_D4
B18

GND7
B19

SD0_D5
B20

SD0_D6
B21

SD0_D7
B22

NC3
B23

ETH0_REF_V
B24

GND9
B25

ETH0_TX0+
B26

ETH0_TX0-
B27

ETH0_LED0
B28

ETH0_RX0+
B29

ETH0_RX0-
B30

GND12
B31

ETH0_C+
B32

ETH0_C-
B33

ETH0_LED1
B34

ETH0_D+
B35

ETH0_D-
B36

GND13
B37

USB0_D-
B38

USB0_D+
B39

USB0_ID
B40

NC9
B41

NC10
B42

GND15
B43

USB1_D-
B44

USB1_D+
B45

NC11
B46

NC12
B47

NC13
B48

GND17
B49

LVDS_L0+
B50

LVDS_L0-
B51

/LVDS_DISP_EN
B52

LVDS_L1+
B53

LVDS_L1-
B54

GND19
B55

LVDS_L2+
B56

LVDS_L2-
B57

LVDS_BL_PWM
B58

LVDS_L3+
B59

LVDS_L3-
B60

GND21
B61

LVDS_CLK+
B62

LVDS_CLK-
B63

REF_V10
B64

/PCIe_PRSNT
B65

REF_V11
B66

GND23
B67

PCIe_TX+
B68

PCIe_tx-
B69

/PCIe_WAKE
B70

PCIe_RX+
B71

PCIe_RX-
B72

GND25
B73

PCIe_CLK+
B74

PCIe_CLK-
B75

BOOT0
B76

BOOT1
B77

BOOT2
B78

GND27
B79

NC14
B80

R120 33.0
0402 1/16 W

U22

FXOS8700CQ
QFN16_FXOS

ACCELEROMETER

VDDIO
1

BYP
2

GND3
3

SCL
4

GND4
5

S
D

A
6

S
A

0
7

cR
S

T
8

INT2
9SA1
10INT1
11GND2
12GND1
13V

D
D

14
N

C
15

R
S

T
16C142

4.7 uF

0603
10V

R101 33.0
04021/16 W

R1240
0402 1/10 W

J24

JUMPER1
PTS810SJK250SMTRLFS

BOOT
1
2

3
4

R103 33.0
04021/16 W

C160 0.1 uF
0402 50V

+ C?
100 uF

CC6032
10V

C140
0.1 uF
0402
50V

C147
0.1 uF
0402
50V

C157
0.1 uF
0402
50V

L31

1206L501
1206

RV10
30V
0805

C156
10 uF
1206
10V

C159
0.1 uF

0402
50V

C132
0.1 uF
0402
50V

R125DNI
0402 1/10 W

RV9
30V
0805

U25

SN74AHC125_PW

TSSOP14 QUAD BUFFER

1/OE
1

1A
2

1Y
3

2/OE
4

2A
5

2Y
6

GND
7

3Y
8

3A
9

3/OE
10

4Y
11

4A
12

4/OE
13

VCC
14

R222
10.0K
0402
1/16 W

C154
330 pF
0402
100V

L28

1206L501
1206

C133
4.7 uF
0805
10V

U28

TPD2S017DBVR

SOT23-6

CH1_OUT
1

G
N

D
2

CH1_IN
3

CH2_IN
4

V
C

C
5

CH2_OUT
6

C145 0.1 uF
040250V

C144
0.1 uF

0402
50V

C148 0.1 uF
040250V

R123 33.0
0402 1/16 W

R221
10.0K
0402
1/16 W

R117 2.00K 12061/4 W

R128 DNI 06031/10 W

R126 0 04021/10 W
R127 0 04021/10 W

C146
0.1 uF
0402
50V

TPS2041B

U27

TPS2041B

SOT23-5

USB Power Switch

GND
2

IN
5

EN
4

OUT
1

OC
3

U26

CD74HC125

1/OE
1

1A
2

1Y
3

2/OE
4

2A
5

2Y
6

GND
7

3Y
8

3A
9

3/OE
10

4Y
11

4A
12

4/OE
13 VCC

14

C138
0.1 uF
0402
50V

R121
10.0K
0402
1/16 W

R116 2.00K 12061/4 W

R107 220
0603 1/8 W

R115 2.00K 12061/4 W

C153
330 pF
0402
100V

C135
0.1 uF
0402
50V

C134
0.1 uF
0402
50V

C149
0.1 uF
0402
50V

R122
10.0K
0402
1/16 W

C141
4.7 uF

0805
10V

C158
0.1 uF
0402
50V

R114 2.00K 12061/4 W

C373
0.1 uF
0805
100V

C143
0.1 uF

0402
50V
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AMS_MOSI
AMS_MISO

AMS_EN

AMS_SS

AMS_SCLK

AMS_IRQ

ATTEN_D0
ATTEN_D1
ATTEN_D2
ATTEN_D3
ATTEN_D4
ATTEN_D5

CAP_SS1
CAP_SS2
CAP_SS3
CAP_SS4

CAP_SS6

CAP_MOSI
CAP_SCLK

RF1_OUT

PDET

PDETRX

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF

B

10 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF

B

10 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF

B

10 13Monday, May 11, 2015

Amps

Amplifiers

HPAMP_OUT

HPAMP_IN

ATTEN_D0
ATTEN_D1
ATTEN_D2
ATTEN_D3
ATTEN_D4
ATTEN_D5

J19_OUT

Receive

Receive Channel

IN
N

IN
P

RX_COUPLER
PDETRX

Tuning

Tuning Circuit
HPAMP_OUT

MOSI
SCLK

SS3

RF1_OUT

PDET

SS1
SS2

SS4

SS6

R
X

_C
O

U
P

LE
R

AMS

AMS

AMS_SCLK

IN
N

IN
P

AMS_SS
AMS_IRQ

AMS_MISO
AMS_MOSI

AMS_EN

HPAMP_IN

J19_OUT
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R135 and C179 share single
oversize pad to switch J19_out
to AMS out or Tx chain

AMS_MOSI

AMS_MISO

AMS_EN

AMS_SS

AMS_SCLK

AMS_IRQ

INNINP

HPAMP_IN

J19_OUT

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - AMS

B

11 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - AMS

B

11 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - AMS

B

11 13Monday, May 11, 2015

C189 68 pF
0402 50V

C164
100 pF
0402
100V

J19

SMA
VsmSMA

AMS_OUT
1

3 52 4

L35

82 nH
0805

C219

100 pF
0402
100V

Y3

20.000Mhz
XTAL_197x126

GND
1

GND2
2

Out
3

VDD
4

C374
100 pF

0402100V

R130 33.0
0402 1/16 W

C215
10 uF
1206
10V

L33

82 nH
IND0603CS

C169
1000 pF

0402
100V

R136 17.4
0402 1/16 W

AS3993
UHF RFID
Integrated Reader IC

QFN48-P_202

U30

AS3993

UHF Reader

COMN_A
48

C
O

M
P

_B
1

C
O

M
N

_B
2

V
D

D
_L

FI
3

M
IX

_I
N

P
4

M
IX

_I
N

N
6

V
S

S
/M

IX
S

_I
N

5

C
B

IB
9

V
D

D
_M

IX
10

C
B

V
8

V
D

D
_T

X
P

A
B

7

V
E

X
T

11

VDD_PA
13

V
D

D
_B

12

PAOUT_N1
17

PAOUT_N2
16

VEXT_PA
14VSN5
15

VSN4
18VSN3
19PAOUT_P2
20PAOUT_P1
21VSN2
22

O
A

D
2

26
O

A
D

27

RFONX
23RFOPX
24

V
S

N
6

25

O
S

C
O

30

V
D

D
_D

28

E
N

31
IR

Q
32

O
S

C
I

29

N
C

S
33

M
IS

O
34

M
O

S
I

35
C

LS
Y

S
36

SCLK
37

VDD_IO
38

CD2
40

CD1
41

AGD
42

ADC
39

VDD_A
44

LF_CEXT
45

VOSC
43

VDDLF
46

COMP_A
47

EP
P

C204
2.2 uF

0805
16V

C194
1000 pF

0402
100V

C196

100 pF
0402
100V

R129 33.0
0402 1/16 W

C209

10 nF
0805
50V

L32

1206L501
1206

C165
100 pF
0402
100V

C177
100 pF
0805

100V

R134 33.0
0402 1/16 W

C213

10 nF
0402

50V

C182
2.2 uF
0805
16V

C168
100 pF

0402
100V

TP15
TEST POINT

TP0805

C170

4.7 uF
0603
10V

C207

10 nF
0402
50V

C172
100 pF
0402
100V

R133 33.0
0402 1/16 W

C195
0.1 uF

0402
50V

C183
100 pF

0402
100V

C188
100 pF

0402
100V

C218

0.1 uF
0805
100V

C186
100 pF

0402
100V

C179
100 pF

0402
100V

R135
DNI
0402
1/16 W

R224 DNI
04021/16 W

C190
2.2 uF
0805
16V

C167
2.2 uF
0805
16V

C162
100 pF
0402
100V

L41

82 nH
IND0603CS

L38
39 nH
IND0603CS

R132 33.0
0402 1/16 W

C191
100 pF

0402
100V

C187
2.2 uF
0805
16V

R138
294
0402

L37
39 nH
IND0603CS

C199
150 pF

0402
100V

T2

BD0810J50100AHF
Balun

IN
1

G
N

D
1

2
O

U
T1

3
O

U
T2

4

G
N

D
2

5

N
C

6

C210
2.2 uF

0805
16V

C185
2.2 uF
0805
16V

C166
100 pF
0402
100V

L40

1206L501
1206

C211
100 pF

0402
100V

C161

0.1 uF
0402

50V

C192

2.2 uF
0805
16V

C180
2.2 uF
0805
16V

C200
2.2 uF

0805
16V

R131 33.0
0402 1/16 W

L34
27 nH

IND0603CS

C202
560 pF
0402
50V

C163
1000 pF
0402
100V

C198
3.9 nF

0402
10V

C193
100 pF

0402
100V

C181
100 pF

0402
100V

C201
100 pF

0402
100V

C208

10 nF
0402
50V

C176

100 pF
0402
100V

C174
100 pF
0402
100V

C203
560 pF
0402
50V

U29

HMC374E
SOT23-6
LNA

IN
3

OUT
6

GND1
2

GND
5

NC
4

NC1
1

R139
294
0402

C206

10 nF
0402
50V

C197
100 pF

0402
100V

C173
100 pF
0402
100V

C217

2.2 uF
0805
16V

C178 68 pF

0402 50V

C212

100 pF
0402

100V

R140 15.0K
0402 1/16 W

C175
0.1 uF
0805
100V

C216
100 pF
0402
100V

C214

0.1 uF
0402

50V

TP14
TEST POINT

TP0805

L39

82 nH
IND0603CS

C205
100 pF
0805
100V

C171
100 pF
0402
100V
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R178 and R141 share single
oversize Pad to switch J21 to 
Antenna Rx or AMS Rx

INP

INN

RX_COUPLER

PDETRX

3.3V_A 3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Receive

B

12 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Receive

B

12 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Receive

B

12 13Monday, May 11, 2015

C220
68 pF
0402
50V

R143
0
0402
1/16 W

L75
82 nH
IND0603CS

R211
DNI
0402

1/16 W
C355 100 pF
0402 100V

R209 100
0402 1/16 W

C221
68 pF
0402
50V

C352 100 pF
0402 100V

R144 DNI
0402 1/16 W

C364

100 pF
0402
100V

R215
DNI
0402
1/16 W

C227
100 pF
0402
100V

U49

OPA320
SOT23-5
OPAMP

OUT
1

V-
2

+IN
3

-IN
4

V+
5

U32

0915LP15B026LOW-PASS

GND1
1

NC1
2

GND2
3

O
U

T
4

GND3
5

NC2
6

GND4
7 IN

8

R142 DNI
0402 1/16 W

C354 0.1 uF
0402 50V

R214 DNI
0402 1/16 W

R216

10.0K
0402
1/16 W

TP18
TEST POINT

TP0805

R178
DNI

0402
1/16 W

R212 750
0402 1/16 W

U56
CLA4610-085LF

R
F1

1
R

F2
3

2

G
N

D

L74
82 nH
IND0603CS

T3
BD0810J50100AHF

Balun

IN
1

GND1
2

OUT1
3

OUT2
4

GND2
5

NC
6

R210 10.0K
0402 1/16 W

C353 0.1 uF
0402 50V

C351

100 pF

0402
100V

U50

MAX2204
SOT353
DETECTOR

VCC
1

GND
2

RFin
3

EN
4

OUT
5

J21SMA

VsmSMA

RECEIVE

1

35 24

C356 DNI
0402 50V

R141

0
0402
1/10 W

R213
DNI
0402
1/16 W

L76

82 nH
IND0603CS
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Place Temp Monitor
U19 next to U36

R156 and C259 share
single oversize Pad to
switch J20 to Tx Output
Tune or Pamp Tx Out

R225 and R226 share single
oversize Pad to switch J19 to Tx
Pamp in or Tx preamp chain out  
with R224 3 way for AMS out

HPAMP_IN

ATTEN_D0
ATTEN_D1
ATTEN_D2
ATTEN_D3
ATTEN_D4
ATTEN_D5

HPAMP_OUT

J19_OUT

6V 6V

24V_AMP

24V_AMP3.3V_A 3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - TX AMPs

B

13 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - TX AMPs

B

13 13Monday, May 11, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - TX AMPs

B

13 13Monday, May 11, 2015

R217 17.4
0402 1/16 W

C259
100 pF

0402 100V

C235 0.1 uF
0402 50V

C238 1 uF
0603 50V

C349
100 pF

0402
100V

C262

2.2 pF
0402
100V

R156
DNI
0402
1/16 W

C249 47 pF
0402 50V

C256 1000 pF
0402 100V

C246 100 pF
0402100V

C258 47 pF
0402 50V

C240 100 pF
0402100V

C247 10 uF
2220 50V

L49
4.7 nH
IND0402

R
15

2
10

0
04

02
1/

16
 W

R160
DNI
0402

R218
294
0402

J20 SMA
VsmSMA

AMP_OUT

1

3 52 4

C243 10 nF
0402 50V

C257 0.1 uF
0402 50V

C263

1.2 pF
0402
100V

R157 5.76
1206 1/4 W

L45
82 nH

IND0603CS

U34

HMC792LP4E

QFN24-P_110

ATTEN
P/S

1

CLK
2

SERIN
3

LE
4

GND1
5

RF1
6

A
G

C
1

7

A
G

C
2

8

A
G

C
3

9

A
G

C
4

10

A
G

C
5

11

A
G

C
6

12

RF2
13GND2
14SEROUT
15PUP2
16PUP1
17VDD
18

D
5

19
D

4
20

D
3

21
D

2
22

D
1

23
D

0
24

EP
P

R148
3.00K
0603
1/10 W

L52

4.7 nH
IND0402

L46
82 nH

IND0603CS

C264
6.8 pF
0402
100V

C241 100 pF
0402100V

R
15

5
10

0
04

02
1/

16
 W

C239 1 uF
0603 50V

C244
100 pF
0402
100V

R
15

1
10

0
04

02
1/

16
 W

R219
294
0402

R161
866
0603
1/10 W

R226
0

0402
1/10 W

C265
4.7 pF
0402
100V

R149
3.00K
0603
1/10 W

C267

47 pF
0402

50V

C250 100 pF
0402100V

L51 8.2 nH

IND0402

R225
DNI
0402
1/16 W

R
15

4
10

0
04

02
1/

16
 W

U40

HFCN-740+HIGH-PASS 2

GND1

OUT
3

4

GND2

IN
1

C260
100 pF

0402
100V

R
15

0
10

0
04

02
1/

16
 W

C236 0.1 uF
0402 50V

U35

0915LP15B026

LOW-PASS

G
N

D
1

1

N
C

1
2

G
N

D
2

3

OUT
4G

N
D

3
5

N
C

2
6

G
N

D
4

7

IN
8

U36

MW7IC915NT1

QFN24-P_189

15W AMP

NC1
1

GND1
2

RFIN1
3

RFIN2
4

GND2
5

NC2
6

N
C

3
7

V
D

S
1

8

V
D

S
2

9

N
C

4
10

N
C

5
11

N
C

6
12

RFOUT1
13RFOUT2
14RFOUT3
15RFOUT4
16RFOUT5
17RFOUT6
18

N
C

7
19

N
C

8
20

N
C

9
21

V
G

S
2

22
N

C
10

23
V

G
S

1
24

E
P

P

C248 47 pF
0402 50V

R162
866

0603
1/10 W

L48
82 nH

IND0603CS

C268

4.7 uF
1210

100V

R158 0
0402 1/10 W

C254 47 pF
0402 50V

C251 100 pF
0402100V

C242 10 nF
0402 50V

C245 100 pF
0402100V

L50

2.2 nH
IND0402

R
15

3
10

0
04

02
1/

16
 W

L47
82 nH

IND0603CS

C269
10 uF
2220
50V

C261 100 pF
0402100V

R159
DNI
0402

C252 4.7 uF
1210 100V

C253
100 pF
0402
100V

C255
1000 pF
0402
100V
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U42-U47 Combine RF-1 RF-2 pads into one
large pad and RF+1 RF+2 pads into one large
pad is recommended for layout optimization.

HPAMP_OUT

SS1
SS2

SS3

SCLK

MOSI

SS6

SCLK

MOSI

SS4

RF1_OUT

PDET

RX_COUPLER

SCLK

SCLKSCLK

MOSI

MOSI

MOSI

3.3V_A

3.3V_A

3.3V_A

3.3V_A
3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Tuning

C

14 13Tuesday, September 01, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Tuning

C

14 13Tuesday, September 01, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-127 01

RFC Reader - RF - Tuning

C

14 13Tuesday, September 01, 2015

C270
100 pF
0402
100V

C332 100 pF
0402 100V

R165
DNI
0402
1/16 W

C306 100 pF
0402 100V

R193 DNI
0402 1/16 W

C328 100 pF
0402 100V

C312 100 pF
0402 100V

C281 100 pF
0402 100V

R197
100
0402
1/16 W

R176
100
0402
1/16 W

L71
1206L501

1206

L54

82 nH
IND0603CS

C280 100 pF
0402 100V

C301 2.2 uF
0402 10V

C308 100 pF
0402 100V

C315 100 pF
0402 100V

C271
0.1 uF
0402
50V

R184
100
0402
1/16 W

R177
100
0402
1/16 W

C341 100 pF
0402 100V

C319 2.2 uF
0402 10V

L72
1206L501

1206

R163 DNI

0402 1/16 W

C329 100 pF
0402 100V

R164
10.0K
0402
1/16 W

L64
82 nH

IND0603CS

L66

1206L501
1206

U38
MAX2204
SOT353
DETECTOR

V
C

C
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G
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D
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R
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n
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E
N

4

O
U

T
5

C296 100 pF
0402 100V

C409 100 pF
0402100V

C298 10 nF
0402 50V

C316 10 nF
0402 50V

TP16
TEST POINT

TP0805

C294 100 pF
0402 100V

C310 100 pF
0402 100V

C411
DNI
0402
50V

C311 100 pF
0402 100V

C412
DNI
0402
50V

J25 MCX
VsmMCX

AMP_OUT

1

3 52 4

C290 100 pF
0402 100V

L63
82 nH

IND0603CS

R183
100
0402
1/16 W

C284 100 pF
0402 100V

C295 10 nF
0402 50V

C275
100 pF
0402

100V

R190
100
0402
1/16 W

C291 100 pF
0402 100V

C289 100 pF
0402 100V

C327 100 pF
0402 100V

C325 100 pF
0402 100V

C318 2.2 uF
0402 10V

R257
DNI
0402
1/16 W

R186
100
0402
1/16 W
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F+
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9
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10

C362
DNI
0402
100V

R185
100
0402
1/16 W

L69
82 nH

IND0603CS

L67
82 nH

IND0603CS

U43

PE
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Z
Q

FN
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DTC R
F-

1
1

R
F-

2
2

D
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V
D

D
4

SCL
5
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N
6
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A
7
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F+

1
8

R
F+

2
9

GND
10

C313 10 nF
0402 50V

C272

DNI
0402
50V

C361
DNI
0402
100V

L61
4.7 nH

IND0402

C303 100 pF
0402 100V

L73
1206L501
1206

R189
100

0402
1/16 W

R196
100

0402
1/16 W

C286 DNI
0402 50V

C307 100 pF
0402 100V

R169
DNI
0402
1/16 W

C304 100 pF
0402 100V

C300 2.2 uF
0402 10V

C299 100 pF
0402 100V

C322 100 pF
0402 100V

C336 100 pF
0402 100V

R198 DNI
0402 1/16 W

U47

PE
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Z
Q

FN
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04
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F-

1
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R
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9
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10

R167 100
0402 1/16 W

R194
0
0402
1/16 W

R168

10.0K
0402
1/16 W

C338 100 pF
0402 100V

C326 100 pF
0402 100V

C274
0.1 uF
0402
50V

U46

PE
64
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Z
Q

FN
10

_P
E6
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DTC
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1
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2

DGND
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SEN
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7RF+1
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N
D
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L56

5.6 nH
IND0402

R166

DNI
0402
1/16 W
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L68
1206L501

1206

C324

100 pF
0402
100V

R175
0

0402
1/10 W

C335 100 pF
0402 100V

R174

DNI
1206
1/4 W
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OPA320
SOT23-5
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C287 100 pF
0402100V

C273
100 pF
0402
100V

R188
100
0402
1/16 W

R199
100
0402
1/16 W

R180
49.9
1206
1/4 W

C337 100 pF
0402 100V

R192
100
0402
1/16 W

L60
5.6 nH

IND0402

C321 2.2 uF
0402 10V

R172
7.50K
0402
1/16 W

R182
100
0402
1/16 W

L55

82 nH
IND0603CS

C320 100 pF
0402 100V

C330 100 pF
0402 100V

U39

LFCN-1000D+2

GND1

OUT
3

4

GND2

IN
1

C331 100 pF
0402 100V

C410 100 pF
0402100V

C317 10 nF
0402 50V

R179

DNI
0402
1/16 W

U41

X3C09P1-05S

INPUT
1

ISOLATED
2

DIRECT
3

COUPLED
4

E
P

P

C276 100 pF
0402100V

L70
82 nH

IND0603CS

R191
100

0402
1/16 W


