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Revision History
Revision Notes

Notes:
1. High-speed traces:

Minimize trace length from device to MXP connectors
Target 100 Ohm differential impedance
When traces break to connectors, the impedance should be 50 ohm single-ended
Tightly couple within a pair; be careful not to couple between pairs
Implement stripline routing with 6 mil trace width and 9 mil spacing
Backdrill differential through holes

2. The goal is to make the board as small as possible. The placement below is a recommendation
3. There should be four thru-holes on the four corners so that the board may be mounted with mechanical standoffs
4. OK to put MSP430 and power circuitry on the bottom side (except for LEDs and test points)
5. AC coupling caps on the TX nets should have GND cut outs
6. Add ground fill to increase board stiffness
7. Any silkscreen notes you wish to add are okay - the more silkscreen comments the better

A0 First revision
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1µFC110

1µFC111

REF_CLK_P
REF_CLK_NVDD_2p5V

1.0kR71

INTERR_IO
RESET_IO

EN_SMB

ADDR0
ADDR1

SDA
SCL

EN_SMB

ADDR0

ADDR1

GND

GND

VDD_2p5V

VDD_2p5V

VDD_2p5V

GND

20kR76 DNP

1.0kR73
1.0kR72 DNP

200

R81

Green

1 2

D30

VDD_2p5V

INTERR_IO

VDD_2p5V

GND

REF_CLK_P

REF_CLK_N

1.0k
R74

2.7k
R69

2.7k
R70

VDD_2p5V

SDA
SCL

SMBus Pull-ups

CONFIGURATION

DS125DF1610 Page 1

0.1µFC94
0.1µFC95

0.1µFC96
0.1µFC97

0.1µFC99

0.1µFC101

0.1µFC98

0.1µFC100

1.0kR75 DNP

1.0kR77 DNP

1.0kR78 DNP

1.0kR80 DNP 20kR79 DNP

Configured to SMBus Address 0x44 (8-bit) by default.

0.1µFC102
0.1µFC103

0.1µFC104
0.1µFC105

0.1µFC107

0.1µFC109

0.1µFC106

0.1µFC108

RFoutA_P
RFoutA_N

RFoutB_N
RFoutB_P

GND

GND

RX_0A_PA10

RX_0A_NB10

RX_0B_PA12

RX_0B_NB12

RX_1A_PA14

RX_1A_NB14

RX_1B_PC11

RX_1B_ND11

RX_2A_PC13

RX_2A_ND13

RX_2B_PE12

RX_2B_NF12

RX_3A_PE14

RX_3A_NF14

RX_3B_PG11

RX_3B_NH11

RX_4A_PG13

RX_4A_NH13

RX_4B_PJ14

RX_4B_NK14

RX_5A_PJ12

RX_5A_NK12

RX_5B_PL13

RX_5B_NM13

RX_6A_PL11

RX_6A_NM11

RX_6B_PN14

RX_6B_NP14

RX_7A_PN12

RX_7A_NP12

RX_7B_PN10

RX_7B_NP10 TX_7B_N P5
TX_7B_P N5

TX_7A_N P3
TX_7A_P N3

TX_6B_N P1
TX_6B_P N1

TX_6A_N M4
TX_6A_P L4

TX_5B_N M2
TX_5B_P L2

TX_5A_N K3
TX_5A_P J3

TX_4B_N K1
TX_4B_P J1

TX_4A_N H2
TX_4A_P G2

TX_3B_N H4
TX_3B_P G4

TX_3A_N F1
TX_3A_P E1

TX_2B_N F3
TX_2B_P E3

TX_2A_N D2
TX_2A_P C2

TX_1B_N D4
TX_1B_P C4

TX_1A_N B1
TX_1A_P A1

TX_0B_N B3
TX_0B_P A3

TX_0A_N B5
TX_0A_P A5

REF_CLK_PP7

REF_CLK_NP8 CLK_MON_N A8
CLK_MON_P A7

INTERR_IOM8

RESET_IOL8 SDA_IO M7
SCL_IO L6

TCK_IOD6

TMS_IOB7

TRST_IOC8

TDI_IOD7

TDO_IO C7

ADDR0/GPIO0B6

ADDR1/GPIO1D5

ALL_DONE/GPIO3 L5

READ_EN/GPIO2G5
EN_SMBN8

QUAD 0

QUAD 1

QUAD 2

QUAD 3

REF

CONTROL I/O

JTAG I/O

RSVD/GPIO
TEST I/O

CLOCK I/O

U8A

DS125DF1610FBE/NOPB

0.1µF
C112

GND 3FSEL2

OE1 CLK 4

CLK 5VDD6

156.25/312.5 MHz

Y3

NBXDPA017LN1TAG

REF0_P
REF0_N

REF1_P
REF1_N

P_GEN_0_P
P_GEN_0_N
P_GEN_1_P
P_GEN_1_N
P_GEN_2_P
P_GEN_2_N
P_GEN_3_P
P_GEN_3_N

P_GEN_4_P
P_GEN_4_N
P_GEN_5_P
P_GEN_5_N
P_GEN_6_P
P_GEN_6_N
P_GEN_7_P
P_GEN_7_N

1

2 3 4 5

J6

142-0761-881

1

2 3 4 5

J7

142-0761-881

1

2 3 4 5

J9

142-0761-881

1

2 3 4 5

J10

142-0761-881

GND

P_CHECK_0_P
P_CHECK_0_N
P_CHECK_1_P
P_CHECK_1_N
P_CHECK_2_P
P_CHECK_2_N
P_CHECK_3_P
P_CHECK_3_N

5
4

1
2
3

6
7
8

91011

J4

GND

P_CHECK_4_P
P_CHECK_4_N
P_CHECK_5_P
P_CHECK_5_N
P_CHECK_6_P
P_CHECK_6_N
P_CHECK_7_P
P_CHECK_7_N

5
4

1
2
3

6
7
8

91011

DNL

J11

DNP
GND

5
4

1
2
3

6
7
8

9 10 11

DNL

J8

DNP

5
4

1
2
3

6
7
8

9 10 11

J5

PIC9401 PIC9402 COC94 
PIC9501 PIC9502 COC95 

PIC9601 PIC9602 
COC96 PIC9701 PIC9702 

COC97 
PIC9801 PIC9802 

COC98 
PIC9901 PIC9902 

COC99 
PIC10001 PIC10002 

COC100 
PIC10101 PIC10102 

COC101 

PIC10201 PIC10202 
COC102 

PIC10301 PIC10302 COC103 
PIC10401 PIC10402 COC104 

PIC10501 PIC10502 
COC105 

PIC10601 PIC10602 
COC106 

PIC10701 PIC10702 
COC107 

PIC10801 PIC10802 
COC108 

PIC10901 PIC10902 
COC109 

PIC11001 PIC11002 
COC110 

PIC11101 PIC11102 
COC111 

PIC11201 

PIC11202 
COC112 

PID3001 PID3002 

COD30 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 PIJ4010 PIJ4011 

COJ4 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

PIJ507 

PIJ508 

PIJ509 PIJ5010 PIJ5011 

COJ5 PIJ601 

PIJ602 PIJ603 PIJ604 PIJ605 

COJ6 

PIJ701 

PIJ702 PIJ703 PIJ704 PIJ705 

COJ7 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

PIJ808 

PIJ809 PIJ8010 PIJ8011 

COJ8 

PIJ901 

PIJ902 PIJ903 PIJ904 PIJ905 

COJ9 

PIJ1001 

PIJ1002 PIJ1003 PIJ1004 PIJ1005 

COJ10 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

PIJ1105 

PIJ1106 

PIJ1107 

PIJ1108 

PIJ1109 PIJ11010 PIJ11011 

COJ11 

PIR6901 

PIR6902 
COR69 

PIR7001 

PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 PIR7202 
COR72 

PIR7301 PIR7302 
COR73 

PIR7401 

PIR7402 
COR74 

PIR7501 PIR7502 
COR75 

PIR7601 PIR7602 
COR76 

PIR7701 PIR7702 
COR77 

PIR7801 PIR7802 
COR78 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIU80A1 

PIU80A3 

PIU80A5 

PIU80A7 

PIU80A8 

PIU80A10 

PIU80A12 

PIU80A14 

PIU80B1 

PIU80B3 

PIU80B5 

PIU80B6 

PIU80B7 

PIU80B10 

PIU80B12 

PIU80B14 

PIU80C2 

PIU80C4 

PIU80C7 

PIU80C8 

PIU80C11 

PIU80C13 

PIU80D2 

PIU80D4 

PIU80D5 

PIU80D6 

PIU80D7 

PIU80D11 

PIU80D13 

PIU80E1 

PIU80E3 PIU80E12 

PIU80E14 

PIU80F1 

PIU80F3 PIU80F12 

PIU80F14 

PIU80G2 

PIU80G4 

PIU80G5 

PIU80G11 

PIU80G13 

PIU80H2 

PIU80H4 PIU80H11 

PIU80H13 

PIU80J1 

PIU80J3 PIU80J12 

PIU80J14 

PIU80K1 

PIU80K3 PIU80K12 

PIU80K14 

PIU80L2 

PIU80L4 

PIU80L5 

PIU80L6 

PIU80L8 

PIU80L11 

PIU80L13 

PIU80M2 

PIU80M4 

PIU80M7 

PIU80M8 

PIU80M11 

PIU80M13 

PIU80N1 

PIU80N3 

PIU80N5 

PIU80N8 

PIU80N10 

PIU80N12 

PIU80N14 

PIU80P1 

PIU80P3 

PIU80P5 

PIU80P7 

PIU80P8 

PIU80P10 

PIU80P12 

PIU80P14 

COU8A 

PIY301 

PIY302 PIY303 

PIY304 

PIY305 PIY306 

COY3 
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GND P6

GND P9

GND P11

GND P13

GNDA4

GNDA6

GNDA9

GNDA11

GNDA13

GNDB2

GNDB4

GNDB9

GNDB11

GNDB13

GNDC1

GNDC3

GNDC5

GNDC10

GNDC12

GNDC14

GNDD1

GNDD3

GNDD10

GNDD12

GNDD14

GNDE2

GNDE4

GNDE6

GNDE8

GNDE11

GNDE13

GNDF2

GNDF4

GNDF7

GNDF9

GNDF11

GNDF13

GNDG1

GNDG3

GNDG6

GNDG8

GNDG10

GNDG12

GNDG14

GNDH1

GND H3

GND H5

GND H7

GND H9

GND H10

GND H12

GND H14

GND J2

GND J4

GND J6

GND J8

GND J11

GND J13

GND K2

GND K4

GND K7

GND K9

GND K11

GND K13

GND L1

GND L3

GND L10

GND L12

GND L14

GND M1

GND M3

GND M5

GND M10

GND M12

GND M14

GND N2

GND N4

GND N6

GND N9

GND N11

GND N13

GND P2

GND P4

GNDA2

U8C

DS125DF1610FBE/NOPB

NCB8

NCC6

NCC9

NCD8

NCD9

NC L7

NC L9

NC M6

NC M9

NC N7

U8D

DS125DF1610FBE/NOPB

VDDE9

VDDE10

VDDF5

VDDF6

VDDF8

VDDF10

VDDG7

VDDG9

VDD H6

VDD H8

VDD J5

VDD J7

VDD J9

VDD J10

VDD K5

VDD K6

VDD K8

VDD K10

VDDE7
VDDE5

U8B

DS125DF1610FBE/NOPB

DS125DF1610 Page 2

VDD_2p5V

GND

GND

GND

VDD_2p5V

LAYOUT NOTE: Place 
0.1uF caps on VDD balls 
on the bottom of the board

LAYOUT NOTE: Decoupling 
capacitors should be placed as close 
to the device as possible, preferrably 
on the bottom side of the board

Decoupling capacitors for DS125DF1610 VDD Supply

0.1µFC78

0.1µFC80

0.1µFC82

0.1µFC84

0.1µFC86

0.1µFC87

0.1µFC88

0.1µFC89

0.1µFC90

0.1µFC91

0.1µFC92

0.1µFC93

0.01µFC750.01µFC74

0.01µFC76 0.01µFC77

0.01µFC79

0.022µFC81

0.022µFC83

0.022µFC85

GND

PIC7401 PIC7402 
COC74 

PIC7501 PIC7502 
COC75 

PIC7601 PIC7602 
COC76 

PIC7701 PIC7702 
COC77 

PIC7801 PIC7802 
COC78 

PIC7901 PIC7902 
COC79 

PIC8001 PIC8002 COC80 PIC8101 PIC8102 COC81 
PIC8201 PIC8202 

COC82 
PIC8301 PIC8302 

COC83 

PIC8401 PIC8402 
COC84 

PIC8501 PIC8502 
COC85 

PIC8601 PIC8602 
COC86 

PIC8701 PIC8702 
COC87 

PIC8801 PIC8802 
COC88 

PIC8901 PIC8902 COC89 
PIC9001 PIC9002 

COC90 

PIC9101 PIC9102 
COC91 

PIC9201 PIC9202 
COC92 

PIC9301 PIC9302 
COC93 

PIU80E5 

PIU80E7 

PIU80E9 

PIU80E10 

PIU80F5 

PIU80F6 

PIU80F8 

PIU80F10 

PIU80G7 

PIU80G9 

PIU80H6 

PIU80H8 

PIU80J5 

PIU80J7 

PIU80J9 

PIU80J10 

PIU80K5 

PIU80K6 

PIU80K8 

PIU80K10 

COU8B 

PIU80A2 

PIU80A4 

PIU80A6 

PIU80A9 

PIU80A11 

PIU80A13 

PIU80B2 

PIU80B4 

PIU80B9 

PIU80B11 

PIU80B13 

PIU80C1 

PIU80C3 

PIU80C5 

PIU80C10 

PIU80C12 

PIU80C14 

PIU80D1 

PIU80D3 

PIU80D10 

PIU80D12 

PIU80D14 

PIU80E2 

PIU80E4 

PIU80E6 

PIU80E8 

PIU80E11 

PIU80E13 

PIU80F2 

PIU80F4 

PIU80F7 

PIU80F9 

PIU80F11 

PIU80F13 

PIU80G1 

PIU80G3 

PIU80G6 

PIU80G8 

PIU80G10 

PIU80G12 

PIU80G14 

PIU80H1 

PIU80H3 

PIU80H5 

PIU80H7 

PIU80H9 

PIU80H10 

PIU80H12 

PIU80H14 

PIU80J2 

PIU80J4 

PIU80J6 

PIU80J8 

PIU80J11 

PIU80J13 

PIU80K2 

PIU80K4 

PIU80K7 

PIU80K9 

PIU80K11 

PIU80K13 

PIU80L1 

PIU80L3 

PIU80L10 

PIU80L12 

PIU80L14 

PIU80M1 

PIU80M3 

PIU80M5 

PIU80M10 

PIU80M12 

PIU80M14 

PIU80N2 

PIU80N4 

PIU80N6 

PIU80N9 

PIU80N11 

PIU80N13 

PIU80P2 

PIU80P4 

PIU80P6 

PIU80P9 

PIU80P11 

PIU80P13 

COU8C 

PIU80B8 

PIU80C6 

PIU80C9 

PIU80D8 

PIU80D9 

PIU80L7 

PIU80L9 

PIU80M6 

PIU80M9 

PIU80N7 

COU8D 
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CLK 1
DATA 2

LE 3

CE 4

FLout 5

VCCCP6

CPout 7

GND8

GND9

VCCPL10

Fin11

RFoutA+12

RFoutA-13

RFoutB+14

RFoutB-15

VCCBUF16

VCCVCO17

GND18

VbiasVCO 19

Vtune 20

GND21

VrefVCO 22

VbiasCOMP 23

VregVCO 24

LD 25

BUFEN26

GND27

VCCDIG28

OSCin29
MUXout 30

GND31

VCCFRAC32

PAD33

U1

LMX2581SQ/NOPB

GND GND

VDD_3p3V VDD_3p3V

RFoutA_P RFoutA_N RFoutB_NRFoutB_P

RFoutA_P
RFoutA_N

RFoutB_N
RFoutB_P

VDD_3p3V

GND

Place capacitors near VCC pins

GND

22µFC6

GND

GND

LD

DATA
CLK
LE

GND

33

R6

18R7

47

R5
VCC 4E/D1

GND2 OUT 3

100MHz

Y1

CWX813-100.0M

10
R3

VDD_3p3V

GND

120 ohmL1

0.056µF

C16100pF
C13100pF

C10100pF
C9100pF

C7100pF
C5

100pF
C26

100pF
C25

1800pFC18

3300pF

C17

10µFC8

10µFC14

2.2µF

C4

2.2µF

C12 22µFC11

0.1µFC21
1µF

C19

100pF
C15

270
R2

390

R1

Green

1 2

D1

10kR8

12k
R16

10kR9
10kR10

12k
R17

12k
R15

DATA
CLK
LE

GND GND GND

LAYOUT NOTE: Place resistor pull-ups as close to the chip as possible and keep their traces short

GPIO2_SPI_SCLK
GPIO4_UART_TXD

GPIO6_PWM1

10µF
C22

0.1µF
C23

100pF
C24

VDD_3p3V

GND

FREQUENCY SYNTHESIZER

51

R12

51

R11

51

R14

51

R13

0.1µF

C20

GND

LAYOUT NOTE: Place 
resistors R5, R6, and R7 as 
close to the OSCin pin as 
possible

330

R4

10µF
C1

0.1µF
C2

100pF
C3

VDD_3p3V

GND

LAYOUT NOTE: Place 
caps near the part

LAYOUT NOTE: Place 
caps near the part

0

R82

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 PIC402 

COC4 

PIC501 

PIC502 
COC5 

PIC601 PIC602 
COC6 PIC701 

PIC702 
COC7 PIC801 PIC802 COC8 PIC901 

PIC902 
COC9 PIC1001 

PIC1002 
COC10 PIC1101 PIC1102 

COC11 

PIC1201 PIC1202 

COC12 PIC1301 

PIC1302 
COC13 PIC1401 PIC1402 

COC14 PIC1501 

PIC1502 
COC15 

PIC1601 PIC1602 

COC16 

PIC1701 PIC1702 

COC17 

PIC1801 PIC1802 
COC18 

PIC1901 PIC1902 

COC19 

PIC2001 PIC2002 

COC20 

PIC2101 PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
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LAYOUT NOTE: 
Place bulk cap 
close to the 
power jack

LAYOUT NOTE: power may be 
placed on the bottom layer, but LEDs 
must be placed on the top layer

LAYOUT NOTE: 
Place 1uF capacitor 
as close as 
possible to the input 
pin.
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SILKSCREEN: 2.5 V ANA 
(near LED)
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(near LED)

LAYOUT NOTES:
• Place the inductor, boot capacitor, and output capacitor of the dc-dc converter 
on the layers of the board (such as the bottom layer) that help minimize the 
spread of switching noise into the LDO area on the board.
• Connect the boot capacitor and inductor L1 as close as possible to the PH pin 
to reduce parasitic inductance of long traces.
• To help shield the compensation components (the soft-start capacitors, the 
CLK/RT resistor, and the dc-dc feedback resistors) from noise, ground these 
components to a power ground that is shielded from the highcurrent
ground plane. To achieve this shielding, use a separate trace to the PGND pin.
• The RT/CLK pin is sensitive to noise so place the RT resistor as close as 
possible to the device, routed with a short connection.
• Place the noise-reduction capacitor as close as possible to the device to avoid 
noise pickup into the LDO reference.
• Isolate the ground planes on the input and output from each other, connected 
through a separate trace route that parallels the power-loop routing from the 
dc-dc output to the LDO input.
• Terminate the low-noise analog ground of the LDO circuits (such as the voltage 
set point divider, the LDO input, and output capacitors) to ground using a wide 
ground trace separate from the power ground plane.
• Place the LDO input and output capacitors as close to the device as possible.
• Bypass the VIN pin to ground using a low-ESR ceramic capacitor with an X5R 
or X7R dielectric, placed as close as possible to the VIN and PGND pins.
• For operation at the full-rated load, the top-side ground area together with the 
internal ground plane must provide adequate heat dissipation.
• Minimize PCB conductor planes to prevent excessive capacitive coupling.
• Use TID-0338 as an example (more info can also be found in SLVU829)
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other
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Address is set to 0x46 (8-bit)
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Pattern Generator "POWER ON" Indicator LEDs

Pattern checker "ERROR STATUS" indicator LEDs
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TCA_RESET
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SILKSCREEN: Create a box around this 
section with a title "Pattern Generator Power 
On Indicators" and label each diode with the 
channel name i.e "PG0", "PG1" etc

SILKSCREEN: Create a box around this 
section with a title "Pattern Checker Error 
Status Indicators" and label each diode with 
the channel name i.e "PC0", "PC1" etc
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property of TI.
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ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
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INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.
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