
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\FPGAUplinkSA1.SchDoc Drawn By:

OSCCLK_P

SYNCIN_P
SYNCIN

SGNLDET_P
SGNLDET

CLK

OSCCLK_N

SGNLDET_N

SYNCIN_N

OSCCLK OI

U36

BUFG

TCK
TMS

TDI
TDO

TRST

JTAG

.

JTAG

JTAG

JTAG

JTAG

JTAG

..STMS STMS

STCK STCK

STDO SDTO

STDI SDTI

VCC

SO1

S1_N S2_N

S3_N S4_N

S5_N S6_N

S7_N S8_N

S9_N S10_N

S11_N S12_N

S13_N S14_N

S15_N S16_N

S17_N S18_N

S19_N S20_N

S21_N S22_N

S23_N

S24_P

S24_N

S25_N

S26_P

S26_N

S27_N

S28_P

S28_N

SI[1..28]

SYNCOUT_P
SYNCOUT

CNTROUT

SYNCOUT_N

CNTROUT_P

CNTROUT_N

[13..28] [1..16]

AESOUT

AESOUT_N

AESIN_P
AESIN

AESIN_N

S13_P

S15_P

S17_P

S19_P

S21_P

S23_P

S25_P

S27_P

S2_P

S14_P

S16_P

S18_P

S20_P

S22_P

S1_P

S3_P S4_P

S5_P S6_P

S7_P S8_P

S9_P S10_P

S11_P S12_P

AESOUT_P

O
I

IB
LVDS_25

DIFF_TERM: TRUE

U29

IBUFGDS

O
OB

ILVDS_25

U33

OBUFDS

O
I

IB
LVDS_25

DIFF_TERM: TRUE

U30

IBUFDS

O
I

IB
LVDS_25

DIFF_TERM: TRUE

U31

IBUFDS

O
OB

ILVDS_25

U34

OBUFDS

O
I

IB
LVDS_25

DIFF_TERM: TRUE

U32

IBUFDS

O
OB

ILVDS_25

U35

OBUFDS

ADC[1..16]

CLK
SGNLDET
SYNCIN
SYNCOUT
CNTROUT

GEOUT1_P

GEIN1_P

GEIN2_P

GEOUT2_P

GECLK_P
GECLK_N

GEIN1_N

GEOUT1_N

GEIN2_N

GEOUT2_N

AESIN
AESOUT

ADC[1..16]

BSY
ADCLK

CONV

CFG_SO
CFG_SI

CFG_CLK
CFG_CS[15..0]

HWRESET

DAC[1..16]

BCLK
WCLK

CFG_CHN[1..28] CFG_LED[1..4]
CFG_SW[1..8]

SCLK

U_top
FPGAUplinkSA2.SchDoc

GECLK_P
GECLK_N

GEIN1_P
GEIN1_N
GEOUT1_P
GEOUT1_N

GEIN2_P
GEIN2_N
GEOUT2_P
GEOUT2_N

CLK
SGNLDET
SYNCIN
SYNCOUT
CNTROUT

AESOUT
AESIN

SO1
SI2
SO3
ADC[1..16]

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[1..0]

HWRESET

SO7

SO5

LED[1..4]
SW[1..8]

INS[1..28]

IO

O
I
T

IOBBLVDS_25

U14

IOBUFDS

INS1

SI1

SO[1..28] [13..28] [1..16] DAC[1..16]

DAC[1..16]

SI1

SI3
SI4
SI5
SI6
SI7
SI8
SI9
SI10
SI11
SI12

SO2

SO4

SO8
SO9
SO10
SO11
SO12

GND

GND

GND
GND
GND
GND
GND

SO3
IO

O
I
T

IOBBLVDS_25

U13

IOBUFDS

INS3

SI3

SO5
IO

O
I
T

IOBBLVDS_25

U12

IOBUFDS

INS5

SI5

SO7
IO

O
I
T

IOBBLVDS_25

U11

IOBUFDS

INS7

SI7

SO9
IO

O
I
T

IOBBLVDS_25

U10

IOBUFDS

INS9

SI9

SO11
IO

O
I
T

IOBBLVDS_25

U9

IOBUFDS

INS11

SI11

SO13
IO

O
I
T

IOBBLVDS_25

U8

IOBUFDS

INS13

SI13

SO15
IO

O
I
T

IOBBLVDS_25

U7

IOBUFDS

INS15

SI15

SO17
IO

O
I
T

IOBBLVDS_25

U6

IOBUFDS

INS17

SI17

SO19
IO

O
I
T

IOBBLVDS_25

U5

IOBUFDS

INS19

SI19

SO21
IO

O
I
T

IOBBLVDS_25

U4

IOBUFDS

INS21

SI21

SO23
IO

O
I
T

IOBBLVDS_25

U3

IOBUFDS

INS23

SI23

SO25
IO

O
I
T

IOBBLVDS_25

U2

IOBUFDS

INS25

SI25

SO27
IO

O
I
T

IOBBLVDS_25

U1

IOBUFDS

INS27

SI27

SO2
IO

O
I
T

IOBBLVDS_25

U28

IOBUFDS

INS2

SI2

SO4
IO

O
I
T

IOBBLVDS_25

U27

IOBUFDS

INS4

SI4

SO6
IO

O
I
T

IOBBLVDS_25

U26

IOBUFDS

INS6

SI6

SO8
IO

O
I
T

IOBBLVDS_25

U25

IOBUFDS

INS8

SI8

SO10
IO

O
I
T

IOBBLVDS_25

U24

IOBUFDS

INS10

SI10

SO12
IO

O
I
T

IOBBLVDS_25

U23

IOBUFDS

INS12

SI12

SO14
IO

O
I
T

IOBBLVDS_25

U22

IOBUFDS

INS14

SI14

SO16
IO

O
I
T

IOBBLVDS_25

U21

IOBUFDS

INS16

SI16

SO18
IO

O
I
T

IOBBLVDS_25

U20

IOBUFDS

INS18

SI18

SO20
IO

O
I
T

IOBBLVDS_25

U19

IOBUFDS

INS20

SI20

SO22
IO

O
I
T

IOBBLVDS_25

U18

IOBUFDS

INS22

SI22

SO24
IO

O
I
T

IOBBLVDS_25

U17

IOBUFDS

INS24

SI24

SO26
IO

O
I
T

IOBBLVDS_25

U16

IOBUFDS

INS26

SI26

SO28
IO

O
I
T

IOBBLVDS_25

U15

IOBUFDS

INS28

SI28

SO6
CFG_CS[15..0]

CFG_CS[1..0]

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\FPGAUplinkSA2.SchDoc Drawn By:

CLK
SGNLDET
SYNCIN
SYNCOUT
CNTROUT

ADCLK

CONV

CLK
1PPS

GEOUT1_P

GEIN1_P

GEIN2_P

GEOUT2_P

GECLK_P
GECLK_N

GEIN1_N

GEOUT1_N

GEIN2_N

GEOUT2_N

GPS[31..0]

ADCA[31..0]
SELA[11..0]
ADCB[31..0]
SELB[11..0]

CLK_STB_O
CLK_CYC_O

CLK_ADR_O[1..0]

CLK_WE_O
CLK_CLK_O
CLK_RST_O

CLK_ACK_I

CLK_DAT_I[31..0]

ADC_STB_O
ADC_CYC_O

ADC_ADR_O[1..0]

ADC_WE_O
ADC_CLK_O
ADC_RST_O

ADC_ACK_I

ADC_DAT_I[31..0]
ADC_DAT_O[31..0]

CLK_DAT_O[31..0]

ADC_RDO[31..0]
ADC_RDI[31..0]
ADC_RA[11..0]

ADC_REN
ADC_RWE

ADC_RBW[3..0]

ADC_RCLK

HWRESET

DAC_STB_O
DAC_CYC_O

DAC_ADR_O[1..0]

DAC_WE_O
DAC_CLK_O
DAC_RST_O

DAC_ACK_I

DAC_DAT_I[31..0]
DAC_DAT_O[31..0]

DAC_RDO[31..0]
DAC_RDI[31..0]
DAC_RA[11..0]

DAC_REN
DAC_RWE

DAC_RBW[3..0]

DAC_RCLK

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[15..0]

DACA[31..0]
SELC[11..0]

DACB[31..0]
SELD[11..0]

CFG_CHN[1..28]
CFG_LED[1..4]
CFG_SW[1..8]

WEA

WEB

U_uplink
Uplink.SchDoc

CLK
1PPS

GECLK_P
GECLK_N

GEIN1_P
GEIN1_N
GEOUT1_P
GEOUT1_N

GEIN2_P
GEIN2_N
GEOUT2_P
GEOUT2_N

GPS[31..0]

ADCA[31..0]

ADCB[31..0]
SELA[11..0]

SELB[11..0]

ADC_WSTB
ADC_WCYC

ADC_WADR[1..0]

ADC_WDATB[31..0]
ADC_WWE
ADC_WCLK
ADC_WRST

ADC_WACK

ADC_WDATA[31..0]

CLK_WSTB
CLK_WCYC

CLK_WADR[1..0]

CLK_WDATB[31..0]
CLK_WWE
CLK_WCLK
CLK_WRST

CLK_WACK

CLK_WDATA[31..0]

CLK
SGNLDET
SYNCIN
SYNCOUT
CLK0

GPS[31..0]

1PPS
1PPSIN

CLK2X

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

U_clock
Clock.SchDoc

CLK
SGNLDET
SYNCIN
SYNCOUT
CNTROUT

1PPS

GPS[31..0]

1PPSIN

CLK2X

CLK_WSTB
CLK_WCYC

CLK_WADR[1..0]

CLK_WDATB[31..0]

CLK_WWE
CLK_WCLK
CLK_WRST

CLK_WACK

CLK_WDATA[31..0]

GECLK_P
GECLK_N

GEIN1_P
GEIN1_N
GEOUT1_P
GEOUT1_N

GEIN2_P
GEIN2_N
GEOUT2_P
GEOUT2_N

CLK
1PPS

ADCA[31..0]

AESOUT

SELA[5..0]

ADCB[31..0]
SELB[5..0]

CHN[1..16]

1PPS

AESOUT

BSY
ADCLK

CONV

CLK

ADCA[31..0]
SELA[5..0]

ADCB[31..0]
SELB[5..0]

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]
WE_I

CLK_I
RST_I

ACK_O

DAT_O[31..0]

RAM_DI[31..0]
RAM_DO[31..0]

RAM_A[11..0]
RAM_EN
RAM_WE

RAM_BW[3..0]

RAM_CLK

MODE[3..0]
LOOPBACK

U_input
Input.SchDoc

ADC_WSTB
ADC_WCYC

ADC_WADR[1..0]

ADC_WDATB[31..0]
ADC_WWE
ADC_WCLK
ADC_WRST

ADC_WACK

ADC_WDATA[31..0]

ADC_RDA[31..0]
ADC_RDB[31..0]
ADC_RA[11..0]
ADC_REN
ADC_RWE
ADC_RBW[3..0]

ADC_RCLK

ADC_RDA[31..0]
ADC_RDB[31..0]
ADC_RA[11..0]
ADC_REN
ADC_RWE
ADC_RBW[3..0]

ADC_RCLK

HWRESET

DAC_WSTB
DAC_WCYC

DAC_WADR[1..0]

DAC_WDATB[31..0]
DAC_WWE
DAC_WCLK
DAC_WRST

DAC_WACK

DAC_WDATA[31..0]

DAC_RDA[31..0]
DAC_RDB[31..0]
DAC_RA[11..0]
DAC_REN
DAC_RWE
DAC_RBW[3..0]

DAC_RCLK

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[15..0]

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[15..0]

HWRESET

DACA[31..0]

DACB[31..0]

SELC[11..0]

SELD[11..0]

SCLK

WCLK

CLK
1PPS

DACA[31..0]

AESIN

SELC[5..0]

DACB[31..0]
SELD[5..0]

CHN[1..16]

1PPS

AESIN

BCLK
WCLK

CLK

DACA[31..0]
SELA[5..0]

DACB[31..0]
SELB[5..0]

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]
WE_I

CLK_I
RST_I

ACK_O

DAT_O[31..0]

RAM_DI[31..0]
RAM_DO[31..0]

RAM_A[11..0]
RAM_EN
RAM_WE

RAM_BW[3..0]

RAM_CLK

MODE[3..0]

SCLK

WEA

WEB

U_output
Output.SchDoc

DAC_WSTB
DAC_WCYC

DAC_WADR[1..0]

DAC_WDATB[31..0]
DAC_WWE
DAC_WCLK
DAC_WRST

DAC_WACK

DAC_WDATA[31..0]

DAC_RDA[31..0]
DAC_RDB[31..0]
DAC_RA[11..0]
DAC_REN
DAC_RWE
DAC_RBW[3..0]

DAC_RCLK

ADCLK

CONV

BCLK
WCLK

ADC_O[1..16]

DAC_O[1..16]

DAC_I[1..16]

ADC_I[1..16]

BCLK
WCLK

BSY_O
ADCLK

CONV

BSY_I
CLK

ADC_MODE[3..0]

DAC_MODE[3..0]

LOOPBACK

U_loopback
Loopback.SchDoc

DAC[1..16] DAC[1..16]

ADC[1..16] ADC[1..16]

BCLK
WCLK

BSY BSY

ADCLK

CONV

CLK

LOOPBACK

CFG_CHN[1..28]
CFG_LED[1..4]
CFG_SW[1..8]

CFG_CHN[1..28]
CFG_LED[1..4]
CFG_SW[1..8]

BCLK

SCLK

WEA

WEB

WEA

WEB

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A

AESIN

AESOUT



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\Clock.SchDoc Drawn By:

D0
D1

D2
D3

S0 S1

U44M1_S4S1

C

D0 Q0
D1
D2
D3

Q1
Q2
Q3

U47 FD4S

C
CE CEO

TC
R

Q[15..0]

U53 CB16REB

CE
C

Q0
Q1
Q2
Q3

CEO
TC

R

U56 CB4RES

CE
C

Q0
Q1
Q2
Q3

CEO
TC

R

L

D0
D1
D2
D3

U50 CB4RLES

U46INV3S

NM1 DM1
SYNCOUT

CLK0
CLK1CLK0

CLK1

CLKDIV2

VCC

GND

GND

CLK0

LD2

CNT0
CNT1
CNT2
CNT3

CNT20
CNT21
CNT22

U60

NAND5S

NM1

CLK0
CLK1

GND
VCC

DM1
NM1

C

D Q

U54 FD

C

D Q

CLR

U51 FDC

C

D Q

CLR

U59 FDC

CLKDIV2

SYNCIN

VCC

CLK0

LD2

CE
C

Q0
Q1
Q2
Q3

CEO
TC

R

U58 CB4RES

U61

INV2S

ERC0
ERC1
ERC2
ERC3

NM1

CLK0

N1PPS

C

J Q

CLR

K

U39 FJKC

VCC

GND

CLKDIV2

CLK

CLK0

SYNCOUT

TC3

CLK

1P
PS

1P
PS

IN

C

D Q

QN

U55 FDN

GPS[31..0] GPS[31..0]

SGNLDET

CLKIN

CLKFB

RST

CLK0
CLK90

CLK180
CLK270

CLK2X180
CLKDV

CLK2X

LOCKED
CLKFX180

CLKFX

U40

DCM_BASE

OI

U43

BUFG

GND

CLK2X

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

Port Wishbone

CYC_I
ACK_O

STB_I

DAT_I[31..0]

WE_I
CLK_I
RST_I

ADR_I[1..0]
DAT_O[31..0]

PAO[31..0]
PAI[31..0]

PBO[31..0]
PBI[31..0]

PCO[31..0]
PCI[31..0]

PDO[31..0]
PDI[31..0]

U42

WB_PRTIO

GPS[31..0]

GND

CNT[19..4]

[31..9] [22..0]

[8..0] [8..0] GND

CNT[22..0]

O[15..0]

I15
I14
I13
I12
I11
I10
I9
I8

I5
I6
I7

I0
I1
I2
I3
I4

U48

J16S_16B

IA[15..0]

IB[15..0]

O[31..0] U45

J16B2_32B
GND

ERC0
ERC1
ERC2
ERC3

GND

GPSfrac[31..0]

CLR

CEO
TC

CE
C

Q[31..0]

U41 CB32CEB

GND

CLK0
NM1

CLK

GND

C

D Q

CLR

U52 FDC_1

C

D Q

U57 FD_1

U49

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\Input.SchDoc Drawn By:

CHN[1..16]

A
ES

O
U

T

CE
C

CEO
TC

R

L

Q0
Q1
Q2
Q3

D0
D1
D2
D3

Q4
Q5
Q6
Q7

D4
D5
D6
D7

U80 CB8RLES

C

D Q

CLR

U63 FDC_1

C

D Q

U66 FD

C

J
QN

CLR

K
Q

U70FJKCN

C

J Q

CLR

K

U71 FJKC

BSY

GND GND

ADCLK

GND

VCC

VCC
VCC

CLK

C

D Q

U75 FD

CNT3
CNT4

CNT5
CNT6

CLK

U72

CONVCONV

CLK

COEFF[17..0]
C[17..0]

CNT[6..0]

ADCLKEN

CLK

ADCLKEN

COEFF[17..0]
C[17..0]

CNT7

LDADC ADCA[31..0]
SELA[5..0]

ADCB[31..0]
SELB[5..0]

VCC

LDADC

U81

U85

CNT0

CNT1

CNT2

CNT[8..0] I[8..0]

U84

ce_bp

ce_bit

ce_word

ce_word

D0
D1
D2
D3

E

S0
S1

S2

D4
D5
D6
D7

U82

M1_S8S1E

D0
D1
D2
D3

E

S0
S1

S2

D4
D5
D6
D7

U83

M1_S8S1E

SO1

SO2

SO3

SO4

SO5

SO6

SO7

SO8

SO9

SO10

SO11

SO12

SO13

SO14

SO15

SO16

VCC

VCC

AESSEL0
AESSEL1
AESSEL2

AESSEL0
AESSEL1
AESSEL2

VCC

CNT[3..0] I[3..0]

U89

ce_ser

CLK

SO[1..16]

[24..1] [23..0]Q[31..0]D[31..0]

L

CE
C

CLR

SLI

LEFT

SRI

U86 SR32CLEDB

GND

[24..1] [23..0]Q[31..0]D[31..0]

L

CE
C

CLR

SLI

LEFT

SRI

U87 SR32CLEDB

GND

ce_ser

GND

CLK GND

ce_bp
ce_bit
ce_word

clk

audio1[23..0]
valid1

audio2[23..0]
valid2

rst

ce_bit
ce_bp

ce_word

frame191
serout

U91

AES3TxDefault

AESOUT

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

Port Wishbone

CYC_I
ACK_O

STB_I

DAT_I[31..0]

WE_I
CLK_I
RST_I

DAT_O[31..0]

PAO[31..0]
PAI[31..0]

U79

WB_PRTIO

I[15..0] O0
O1
O2
O3
O4
O5
O6
O7
O8
O9
O10
O11
O12
O13
O14
O15

U88

J16B_16S
PAO[31..0]

PAO[15..0] AESSEL0
AESSEL1
AESSEL2

FILSEL[2..0]

FILSEL0
FILSEL1
FILSEL2

A[6..0]

CLK

COEF[17..0]
CTRL[17..0]

RAM_A[11..0]

RAM_BW[3..0]

RAM_CLK

RAM_DI[31..0]
RAM_DO[31..0]

RAM_EN
RAM_WE

SEL[2..0]

U_coeffmem
CoeffMem.Vhd

RAM_A[11..0]

RAM_BW[3..0]

RAM_CLK

RAM_DI[31..0]
RAM_DO[31..0]

RAM_EN
RAM_WE

MODE[3..0]

MODE[3..0]

MODE[3..0]

MODE0
MODE1
MODE2
MODE3

U76

MODE0
MODE1
MODE2
MODE3

MODEFOURU90

MODEFOUR

LOOPBACK LOOPBACK

C

D Q

U73 FD
CLK

C

D Q

U74 FD

CLK

U78

U77

GND

CLK
HT

ADCLKEN
LD

EN1
EN2A

EN2B
SEN
SLD

C[17..0]
COEFF[17..0]

EN3A

ADCA[31..0]

EN3B

ADCB[31..0]

SELA[5..0]

SELB[5..0]

SO[1..16]

CHN[1..16]

MODE[3..0]

U64

ADC16Reg

1PPS

CNT[25..0]CLKCLK CLK CNT[25..0]
ONEPPS

U_gps_sync
GPS_Sync.Vhd

ce_ser
MODEREG

MODEREG

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\Output.SchDoc Drawn By:

AESIN

BCLK

WCLK

DACA[31..0]

DACB[31..0]

CLK

COEFF[17..0]
C[17..0]

CNT[6..0]

STB_I
CYC_I

ADR_I[1..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

Port Wishbone

CYC_I
ACK_O

STB_I

DAT_I[31..0]

WE_I
CLK_I
RST_I

DAT_O[31..0]

PAO[31..0]
PAI[31..0]

U114

WB_PRTIO

PAO[31..0]

FILSEL[2..0]

A[6..0]

CLK

COEF[17..0]
CTRL[17..0]

RAM_A[11..0]

RAM_BW[3..0]

RAM_CLK

RAM_DI[31..0]
RAM_DO[31..0]

RAM_EN
RAM_WE

SEL[2..0]

U_coeffmem
CoeffMem.Vhd

RAM_A[11..0]

RAM_BW[3..0]

RAM_CLK

RAM_DI[31..0]
RAM_DO[31..0]

RAM_EN
RAM_WE

I[15..0] O0
O1
O2
O3
O4
O5
O6
O7
O8
O9
O10
O11
O12
O13
O14
O15

U104

J16B_16S

PAO[15..0]

MODE0
MODE1
MODE2
MODE3

MODEFOURU107

MODE[3..0]MODE[3..0]FILSEL0
FILSEL1
FILSEL2

SCLK CNT0

CNT0

C

DQ

U94 FD

C

DQ

U95 FD

C

DQ

U96

FD

I[5..0]

U102

CNT[5..0]

CNT5

LDDAC

U103

INV

CNT0 DACLKEN

CHN[1..16]

CLK

DACLKEN

COEFF[17..0]
C[17..0]

CNT7

CHN[1..16]LDDAC

SELA[5..0]

SELB[5..0] SLD[1..16]
SI[1..16]

MODE[3..0]

WEA

WEB

CLK
HT
MODE[3..0]
DACLKEN
LD

DACA[31..0]

DACB[31..0]

C[17..0]

CHN[1..16]

SI[1..16]

SELA[5..0]

SELB[5..0]
SEN

SLD[1..16]

ENA

ENB

COEFF[17..0]

U97

DAC16Reg

rst
clk
cen

serin

frame0
parity_err
locked

audio1[23..0]
valid1

audio2[23..0]
valid2

audio_en

cs1[191..0]
crcerr1

cs2[191..0]
crcerr2

U105

AES3RxFull

CLK

AESIN

CNT0

GND

[23..0] [23..0]
[7..0] [31..24]GND

[23..0] [23..0]
[7..0] [31..24]GND

C

D[31..0] Q[31..0]
CE

U109 FD32EB

C

D[31..0] Q[31..0]
CE

U108 FD32EB
CLK

LDDAC

DACLKEN
CLK

GND

GND

DACLKEN

AESR[31..0]
AESR30

Q[31..0]D[31..0]

L

CE
C

CLR

SLI

LEFT

SRI

U116 SR32CLEDB

VCC

AESSEL0
AESSEL1
AESSEL2
AESSELEN

Q[31..0]D[31..0]

L

CE
C

CLR

SLI

LEFT

SRI

U115 SR32CLEDB

GND

GND

VCC

LDDAC

DACLKEN
CLK

AESL[31..0]
AESL30 L

R

SLD[1..16]
SI[1..16]

LDDAC

AESSEL[2..0]
AESSELEN

AESLvalid
AESRvalid

U_aesin_sel
AESINsel.Vhd

SLD[1..16]
SI[1..16]

AESSEL[2..0]
AESSELEN

LDDAC

AESLvalid
AESRvalid

C

D0 Q0
D1 Q1
CE

U110

FD2ES

C

D0 Q0
D1 Q1
CE

U117 FD2ES

AESLvalid
AESRvalid

CLK
LDDAC

CLK

1PPS

CNT[25..0]CLKCLK CLK CNT[25..0]
ONEPPS

U_gps_sync
GPS_Sync.Vhd

CLK

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\Loopback.SchDoc Drawn By:

ADC_O[1..16]

DAC_O[1..16]

DAC_I[1..16]

ADC_I[1..16]

BCLK

WCLK

BSY_O

ADCLK

CONV

BSY_I

ADC_MODE[3..0]

DAC_MODE[3..0]

LOOPBACK

A[15..0]

B[15..0]
Y[15..0]

S0

U125

M16_B2B1

[1..16] [15..0]

[1..16] [15..0]
[15..0] [1..16]

C

D Q

U121 FD

CLK

U126

CLK

ADCEN

D0

D1

S0

U122

M1_S2S1

LOOPBACK

LOOPBACK

C

D Q

U123 FD

U127

CLK

DACEN

ADCLK

BCLK

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,1,1)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

ADCSIM[1..16]

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,1,1)
SimDAC.SchDoc

CLK

DAC[1..16]

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,2,2)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,2,2)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

DM[3..0]

AM[3..0]

AM[3..0] AM[3..0]

C

D Q

U124 FD

U128

CLK

DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,3,3)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,3,3)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,4,4)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,4,4)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,5,5)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,5,5)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,6,6)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,6,6)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,7,7)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,7,7)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,8,8)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,8,8)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,9,9)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,9,9)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,10,10)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,10,10)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,11,11)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,11,11)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,12,12)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,12,12)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,13,13)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,13,13)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,14,14)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,14,14)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

CLKCONV
ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,15,15)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,15,15)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK CLKCONV

ADCLK BSY

I[31..0] REPEAT(O)
MODE[3..0]

REPEAT(U_simadc,16,16)
SimADC.SchDoc

ADCEN
ADCLK

ADCSIM

CLKCLKWCLK
BCLK

REPEAT(I) O[31..0]
MODE[3..0]

REPEAT(U_simdac,16,16)
SimDAC.SchDoc

CLK

DAC

DACEN
BCLK

AM[3..0] AM[3..0]DM[3..0]DM[3..0]

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\Uplink.SchDoc Drawn By:

GEOUT1_P

GEIN1_P GEIN2_P

GEOUT2_P

GECLK_P
GECLK_N

GEIN1_N

GEOUT1_N

GEIN2_N

GEOUT2_N

GPS[31..0]

1PPS

CNT[25..0]CLKCLK

ADCA[31..0]
SELA[11..0]

ADCB[31..0]
SELB[11..0]

VCC

rx_clk
rx_data[15..0]
rx_data_valid

rx_data_valid_msb
rx_good_frame

rx_bad_frame

clk

GPS[31..0]
CNT[25..0]

resetSTB_I
CYC_I

ADR_I[4..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

RAM_CLK

DAC[31..0]
SEL[11..0]

WE

U_rx_engine0
RX_engine.SchDoc

CLK

GNDGND

GND

EMAC0_rx_clk
EMAC0_rx_data[15..0]
EMAC0_rx_data_valid
EMAC0_rx_data_valid_msb
EMAC0_rx_good_frame
EMAC0_rx_bad_frame

EMAC0_tx_clk
EMAC0_tx_data[15..0]
EMAC0_tx_data_valid
EMAC0_tx_data_valid_msb
EMAC0_tx_ack

EMAC0_pause_req
EMAC0_sync_acq

EMAC0_rx_n
EMAC0_rx_p
EMAC0_tx_p
EMAC0_tx_n

mgt_clk_p
mgt_clk_n

ref_clk

EMAC_reset

high_freq

EMAC1_rx_clk
EMAC1_rx_data[15..0]
EMAC1_rx_data_valid

EMAC1_rx_data_valid_msb
EMAC1_rx_good_frame

EMAC1_rx_bad_frame

EMAC1_tx_clk
EMAC1_tx_data[15..0]
EMAC1_tx_data_valid

EMAC1_tx_data_valid_msb
EMAC1_tx_ack

EMAC1_pause_req
EMAC1_sync_acq

EMAC1_rx_p
EMAC1_rx_n
EMAC1_tx_p
EMAC1_tx_n

STB_I
CYC_I
ACK_O
ADR_I[10..0]
DAT_O[31..0]
DAT_I[31..0]

WE_I
CLK_I
RST_I

U138

WB_DualGigEMAC

tx0_clk

tx0_ack

tx0_data[15..0]
tx0_data_valid
tx0_data_valid_msb

tx_clk

tx_ack

tx_data[15..0]
tx_data_valid

tx_data_valid_msb

clk
reset

ADC[31..0]
SEL[11..0]

STB_I
CYC_I

ADR_I[4..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

GPS[31..0]
CNT[25..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

RAM_CLK

U_tx_engine0
TX_engine.SchDoc

CLK

CNT[25..0]

tx0_clk

tx0_ack

tx0_data[15..0]
tx0_data_valid
tx0_data_valid_msb

TX0_WSTB
TX0_WCYC

TX0_WADR[4..0]

TX0_WDATB[31..0]

TX0_WWE
TX0_WCLK
TX0_WRST

TX0_WACK

TX0_WDATA[31..0]

TX0_RDA[31..0]
TX0_RDB[31..0]
TX0_RA[12..0]
TX0_REN
TX0_RWE
TX0_RBW[3..0]

TX0_RCLK

EMAC_WSTB
EMAC_WCYC

EMAC_WADR[10..0]

EMAC_WDATB[31..0]

EMAC_WWE
EMAC_WCLK
EMAC_WRST

EMAC_WACK

EMAC_DATA[31..0]

tx_clk

tx_ack

tx_data[15..0]
tx_data_valid

tx_data_valid_msb

clk
reset

ADC[31..0]
SEL[11..0]

STB_I
CYC_I

ADR_I[4..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

GPS[31..0]
CNT[25..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

RAM_CLK

U_tx_engine1
TX_engine.SchDoc

CLK

CNT[25..0]

tx1_clk

tx1_ack

tx1_data[15..0]
tx1_data_valid
tx1_data_valid_msb

TX1_WSTB
TX1_WCYC

TX1_WADR[4..0]

TX1_WDATB[31..0]

TX1_WWE
TX1_WCLK
TX1_WRST

TX1_WACK

TX1_WDATA[31..0]

GPS[31..0]

GPS[31..0]

tx1_clk

tx1_ack

tx1_data[15..0]
tx1_data_valid
tx1_data_valid_msb

rx0_clk
rx0_data[15..0]
rx0_data_valid
rx0_data_valid_msb
rx0_good_frame
rx0_bad_frame

rx1_clk
rx1_data[15..0]
rx1_data_valid
rx1_data_valid_msb
rx1_good_frame
rx1_bad_frame

rx0_clk
rx0_data[15..0]
rx0_data_valid
rx0_data_valid_msb
rx0_good_frame
rx0_bad_frame

clk
reset

TX0_STB_O
TX0_CYC_O

TX0_ADR_O[4..0]

TX0_DAT_O[31..0]
TX0_WE_O
TX0_CLK_O
TX0_RST_O

TX0_ACK_I

TX0_DAT_I[31..0]

TX1_STB_O
TX1_CYC_O

TX1_ADR_O[4..0]

TX1_DAT_O[31..0]
TX1_WE_O

TX1_CLK_O
TX1_RST_O

TX1_ACK_I

TX1_DAT_I[31..0]

RX0_STB_O
RX0_CYC_O

RX0_ADR_O[4..0]

RX0_DAT_O[31..0]
RX0_WE_O
RX0_CLK_O
RX0_RST_O

RX0_ACK_I

RX0_DAT_I[31..0]

RX1_STB_O
RX1_CYC_O

RX1_ADR_O[4..0]

RX1_DAT_O[31..0]
RX1_WE_O

RX1_CLK_O
RX1_RST_O

RX1_ACK_I

RX1_DAT_I[31..0]

TX0_RDO[31..0]
TX0_RDI[31..0]
TX0_RA[12..0]
TX0_REN
TX0_RWE
TX0_RBW[3..0]

TX0_RCLK

RX0_RDO[31..0]
RX0_RDI[31..0]
RX0_RA[12..0]
RX0_REN
RX0_RWE
RX0_RBW[3..0]

RX0_RCLK

TX1_RDO[31..0]
TX1_RDI[31..0]
TX1_RA[12..0]

TX1_REN
TX1_RWE

TX1_RBW[3..0]

TX1_RCLK

RX1_RDO[31..0]
RX1_RDI[31..0]
RX1_RA[12..0]

RX1_REN
RX1_RWE

RX1_RBW[3..0]

RX1_RCLK

EMAC_STB_O
EMAC_CYC_O

EMAC_ADR_O[10..0]

EMAC_DAT_O[31..0]
EMAC_WE_O

EMAC_CLK_O
EMAC_RST_O

EMAC_ACK_I

EMAC_DAT_I[31..0]

CLK_STB_O
CLK_CYC_O

CLK_ADR_O[1..0]

CLK_DAT_O[31..0]
CLK_WE_O
CLK_CLK_O
CLK_RST_O

CLK_ACK_I

CLK_DAT_I[31..0]

ADC_STB_O
ADC_CYC_O

ADC_ADR_O[1..0]

ADC_WE_O
ADC_CLK_O
ADC_RST_O

ADC_ACK_I

ADC_DAT_I[31..0]
ADC_DAT_O[31..0]

ADC_RDO[31..0]
ADC_RDI[31..0]
ADC_RA[11..0]

ADC_REN
ADC_RWE

ADC_RBW[3..0]

ADC_RCLK

HWRESET

CFG_SO
CFG_SI

CFG_CLK

DAC_STB_O
DAC_CYC_O

DAC_ADR_O[1..0]

DAC_WE_O
DAC_CLK_O
DAC_RST_O

DAC_ACK_I

DAC_DAT_I[31..0]
DAC_DAT_O[31..0]

DAC_RDO[31..0]
DAC_RDI[31..0]
DAC_RA[11..0]

DAC_REN
DAC_RWE

DAC_RBW[3..0]

DAC_RCLK

CFG_CS[15..0]

CFG_CHN[1..28]
CFG_LED[1..4]
CFG_SW[1..8]

U_processor
MgtProcessor.SchDoc

CNT[25..0]
GPS[31..0]

RX0_WSTB
RX0_WCYC

RX0_WADR[4..0]

RX0_WDATB[31..0]

RX0_WWE
RX0_WCLK
RX0_WRST

RX0_WACK

RX0_WDATA[31..0]

TX0_WSTB
TX0_WCYC

TX0_WADR[4..0]

TX0_WDATB[31..0]
TX0_WWE
TX0_WCLK
TX0_WRST

TX0_WACK

TX0_WDATA[31..0]

RESET
CLK

RESET RESET

RESET

TX1_WSTB
TX1_WCYC

TX1_WADR[4..0]

TX1_WDATB[31..0]
TX1_WWE
TX1_WCLK
TX1_WRST

TX1_WACK

TX1_WDATA[31..0]

RX0_WSTB
RX0_WCYC

RX0_WADR[4..0]

RX0_WDATB[31..0]

RX0_WACK

RX0_WDATA[31..0]

RX0_WWE
RX0_WCLK
RX0_WRST

RX1_WSTB
RX1_WCYC

RX1_WADR[4..0]

RX1_WDATB[31..0]

RX1_WACK

RX1_WDATA[31..0]

RX1_WWE
RX1_WCLK
RX1_WRST

TX1_RDA[31..0]
TX1_RDB[31..0]
TX1_RA[12..0]
TX1_REN
TX1_RWE
TX1_RBW[3..0]

TX1_RCLK

RX0_RDA[31..0]
RX0_RDB[31..0]
RX0_RA[12..0]
RX0_REN
RX0_RWE
RX0_RBW[3..0]

RX0_RCLK

TX0_RDA[31..0]
TX0_RDB[31..0]
TX0_RA[12..0]
TX0_REN
TX0_RWE
TX0_RBW[3..0]

TX0_RCLK

RX0_RDA[31..0]
RX0_RDB[31..0]
RX0_RA[12..0]
RX0_REN
RX0_RWE
RX0_RBW[3..0]

RX0_RCLK

TX1_RDA[31..0]
TX1_RDB[31..0]
TX1_RA[12..0]
TX1_REN
TX1_RWE
TX1_RBW[3..0]

TX1_RCLK

RX1_RDA[31..0]
RX1_RDB[31..0]
RX1_RA[12..0]
RX1_REN
RX1_RWE
RX1_RBW[3..0]

RX1_RCLK

EMAC_WSTB
EMAC_WCYC

EMAC_WADR[10..0]

EMAC_WDATB[31..0]
EMAC_WWE
EMAC_WCLK
EMAC_WRST

EMAC_WACK

EMAC_DATA[31..0]

rx_clk
rx_data[15..0]
rx_data_valid

rx_data_valid_msb
rx_good_frame

rx_bad_frame

clk

GPS[31..0]
CNT[25..0]

resetSTB_I
CYC_I

ADR_I[4..0]

DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

RAM_CLK

DAC[31..0]
SEL[11..0]

WE

U_rx_engine1
RX_engine.SchDoc

CLK

rx1_clk
rx1_data[15..0]
rx1_data_valid
rx1_data_valid_msb
rx1_good_frame
rx1_bad_frame

CNT[25..0]
GPS[31..0]

RX1_WSTB
RX1_WCYC

RX1_WADR[4..0]

RX1_WDATB[31..0]

RX1_WWE
RX1_WCLK
RX1_WRST

RX1_WACK

RX1_WDATA[31..0]

RESET

RX1_RDA[31..0]
RX1_RDB[31..0]
RX1_RA[12..0]
RX1_REN
RX1_RWE
RX1_RBW[3..0]

RX1_RCLK

CLK_STB_O
CLK_CYC_O

CLK_ADR_O[1..0]

CLK_DAT_O[31..0]
CLK_WE_O
CLK_CLK_O
CLK_RST_O

CLK_ACK_I

CLK_DAT_I[31..0]

ADC_STB_O
ADC_CYC_O

ADC_ADR_O[1..0]

ADC_DAT_O[31..0]
ADC_WE_O
ADC_CLK_O
ADC_RST_O

ADC_ACK_I

ADC_DAT_I[31..0]

ADC_RDO[31..0]
ADC_RDI[31..0]
ADC_RA[11..0]
ADC_REN
ADC_RWE
ADC_RBW[3..0]

ADC_RCLK

HWRESET

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[15..0]

DAC_STB_O
DAC_CYC_O

DAC_ADR_O[1..0]

DAC_DAT_O[31..0]
DAC_WE_O
DAC_CLK_O
DAC_RST_O

DAC_ACK_I

DAC_DAT_I[31..0]

DAC_RDO[31..0]
DAC_RDI[31..0]
DAC_RA[11..0]
DAC_REN
DAC_RWE
DAC_RBW[3..0]

DAC_RCLK

DACA[31..0]
SELC[11..0]

DACB[31..0]
SELD[11..0]

CFG_CHN[1..28]
CFG_LED[1..4]
CFG_SW[1..8]

WEA

WEB

CLK CNT[25..0]
ONEPPS

U_gps_sync
GPS_Sync.Vhd

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

C

Date: 2/28/2008 Sheet    of
File: C:\User\..\MgtProcessor.SchDoc Drawn By:

clk

reset

TX0_STB_O
TX0_CYC_O

TX0_ADR_O[4..0]

TX0_DAT_O[31..0]

TX0_WE_O
TX0_CLK_O
TX0_RST_O

TX0_ACK_I

TX0_DAT_I[31..0]

TX0_RDO[31..0]
TX0_RDI[31..0]

TX0_RA[12..0]

TX0_REN
TX0_RWE

TX0_RBW[3..0]

TX0_RCLK

EMAC_STB_O
EMAC_CYC_O

EMAC_ADR_O[10..0]

EMAC_DAT_O[31..0]

EMAC_WE_O
EMAC_CLK_O
EMAC_RST_O

EMAC_ACK_I

EMAC_DAT_I[31..0]

CLK_STB_O
CLK_CYC_O

CLK_ADR_O[1..0]

CLK_DAT_O[31..0]

CLK_WE_O
CLK_CLK_O
CLK_RST_O

CLK_ACK_I

CLK_DAT_I[31..0]

ADC_STB_O
ADC_CYC_O

ADC_ADR_O[1..0]

ADC_WE_O
ADC_CLK_O
ADC_RST_O

ADC_ACK_I

ADC_DAT_I[31..0]
ADC_DAT_O[31..0]

ADC_RDO[31..0]
ADC_RDI[31..0]

ADC_RA[11..0]

ADC_REN
ADC_RWE

ADC_RBW[3..0]

ADC_RCLK

Wishbone Interconnect

s0_STB_O
s0_CYC_O
s0_ACK_I

s0_ADR_O[14..0]
s0_DAT_I[31..0]

s0_DAT_O[31..0]
s0_SEL_O[3..0]

s0_WE_O
s0_CLK_O
s0_RST_O

s1_STB_O
s1_CYC_O
s1_ACK_I

s1_ADR_O[14..0]
s1_DAT_I[31..0]

s1_DAT_O[31..0]
s1_SEL_O[3..0]

s1_WE_O
s1_CLK_O
s1_RST_O

s2_STB_O
s2_CYC_O
s2_ACK_I

s2_ADR_O[14..0]
s2_DAT_I[31..0]

s2_DAT_O[31..0]
s2_SEL_O[3..0]

s2_WE_O
s2_CLK_O
s2_RST_O

s3_STB_O
s3_CYC_O
s3_ACK_I

s3_ADR_O[14..0]
s3_DAT_I[31..0]

s3_DAT_O[31..0]
s3_SEL_O[3..0]

s3_WE_O
s3_CLK_O
s3_RST_O

s4_STB_O
s4_CYC_O
s4_ACK_I

s4_ADR_O[13..0]
s4_DAT_I[31..0]

s4_DAT_O[31..0]
s4_SEL_O[3..0]

s4_WE_O
s4_CLK_O
s4_RST_O

s5_STB_O
s5_CYC_O
s5_ACK_I

s5_ADR_O[13..0]
s5_DAT_I[31..0]

s5_DAT_O[31..0]
s5_SEL_O[3..0]

s5_WE_O
s5_CLK_O
s5_RST_O

m0_STB_I
m0_CYC_I
m0_ACK_O
m0_ADR_I[31..0]
m0_DAT_O[31..0]
m0_DAT_I[31..0]
m0_SEL_I[3..0]
m0_WE_I
m0_CLK_I
m0_RST_I

U155 WB_INTERCON

Wishbone Interconnect

s0_STB_O
s0_CYC_O
s0_ACK_I
s0_ADR_O[1..0]
s0_DAT_I[31..0]
s0_DAT_O[31..0]
s0_SEL_O[3..0]
s0_WE_O
s0_CLK_O
s0_RST_O

s1_STB_O
s1_CYC_O
s1_ACK_I
s1_ADR_O[1..0]
s1_DAT_I[7..0]
s1_DAT_O[7..0]
s1_SEL_O[3..0]
s1_WE_O
s1_CLK_O
s1_RST_O

s2_STB_O
s2_CYC_O
s2_ACK_I
s2_ADR_O[1..0]
s2_DAT_I[31..0]
s2_DAT_O[31..0]
s2_SEL_O[3..0]
s2_WE_O
s2_CLK_O
s2_RST_O

s3_STB_O
s3_CYC_O
s3_ACK_I
s3_ADR_O[4..0]
s3_DAT_I[31..0]
s3_DAT_O[31..0]
s3_SEL_O[3..0]
s3_WE_O
s3_CLK_O
s3_RST_O

s4_STB_O
s4_CYC_O
s4_ACK_I
s4_ADR_O[4..0]
s4_DAT_I[31..0]
s4_DAT_O[31..0]
s4_SEL_O[3..0]
s4_WE_O
s4_CLK_O
s4_RST_O

s5_STB_O
s5_CYC_O
s5_ACK_I
s5_ADR_O[4..0]
s5_DAT_I[31..0]
s5_DAT_O[31..0]
s5_SEL_O[3..0]
s5_WE_O
s5_CLK_O
s5_RST_O

s6_STB_O
s6_CYC_O
s6_ACK_I
s6_ADR_O[4..0]
s6_DAT_I[31..0]
s6_DAT_O[31..0]
s6_SEL_O[3..0]
s6_WE_O
s6_CLK_O
s6_RST_O

s7_STB_O
s7_CYC_O
s7_ACK_I
s7_ADR_O[10..0]
s7_DAT_I[31..0]
s7_DAT_O[31..0]
s7_SEL_O[3..0]
s7_WE_O
s7_CLK_O
s7_RST_O

s8_STB_O
s8_CYC_O
s8_ACK_I
s8_ADR_O[1..0]
s8_DAT_I[31..0]
s8_DAT_O[31..0]
s8_SEL_O[3..0]
s8_WE_O
s8_CLK_O
s8_RST_O

s9_STB_O
s9_CYC_O
s9_ACK_I
s9_ADR_O[1..0]
s9_DAT_I[31..0]
s9_DAT_O[31..0]
s9_SEL_O[3..0]
s9_WE_O
s9_CLK_O
s9_RST_O

Spare_INT_I[31..0]

m0_STB_I
m0_CYC_I

m0_ACK_O
m0_ADR_I[23..0]

m0_DAT_O[31..0]
m0_DAT_I[31..0]

m0_SEL_I[3..0]
m0_WE_I

m0_CLK_I
m0_RST_I

m0_INT_O[31..0]

U152

WB_INTERCON

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[13..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[11..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U160 WB_MEM_CTRL

CLK

CLK

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[14..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[12..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U156 WB_MEM_CTRL

CLK

TX1_RDO[31..0]
TX1_RDI[31..0]

TX1_RA[12..0]

TX1_REN
TX1_RWE

TX1_RBW[3..0]

TX1_RCLK

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[14..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[12..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U157 WB_MEM_CTRL

CLK

RX0_RDO[31..0]
RX0_RDI[31..0]

RX0_RA[12..0]

RX0_REN
RX0_RWE

RX0_RBW[3..0]

RX0_RCLK

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[14..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[12..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U158 WB_MEM_CTRL

CLK

RX1_RDO[31..0]
RX1_RDI[31..0]

RX1_RA[12..0]

RX1_REN
RX1_RWE

RX1_RBW[3..0]

RX1_RCLK

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[14..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[12..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U159 WB_MEM_CTRL

CLK

TX1_STB_O
TX1_CYC_O

TX1_ADR_O[4..0]

TX1_DAT_O[31..0]

TX1_WE_O
TX1_CLK_O
TX1_RST_O

TX1_ACK_I

TX1_DAT_I[31..0]

RX0_STB_O
RX0_CYC_O

RX0_ADR_O[4..0]

RX0_DAT_O[31..0]

RX0_WE_O
RX0_CLK_O
RX0_RST_O

RX0_ACK_I

RX0_DAT_I[31..0]

RX1_STB_O
RX1_CYC_O

RX1_ADR_O[4..0]

RX1_DAT_O[31..0]

RX1_WE_O
RX1_CLK_O
RX1_RST_O

RX1_ACK_I

RX1_DAT_I[31..0]

GND

HWRESET

DAC_RDO[31..0]
DAC_RDI[31..0]

DAC_RA[11..0]

DAC_REN
DAC_RWE

DAC_RBW[3..0]

DAC_RCLK

SEL_I[3..0]
WE_I

DAT_O[31..0]
DAT_I[31..0]

ADR_I[13..0]
ACK_O

STB_I
CYC_I

RST_I
CLK_I

BRAM Controller

BRAM_DI[31..0]
BRAM_DO[31..0]

BRAM_A[11..0]
BRAM_WE
BRAM_EN

BRAM_BW[3..0]

U161 WB_MEM_CTRL

CLK

DAC_STB_O
DAC_CYC_O

DAC_ADR_O[1..0]

DAC_WE_O
DAC_CLK_O
DAC_RST_O

DAC_ACK_I

DAC_DAT_I[31..0]
DAC_DAT_O[31..0]

WE_I
CLK_I
RST_I

SPI_CLK

SPI_MODE

ACK_O
SPI_DIN
SPI_DOUT

ADR_I[1..0]

SPI_CS

CYC_I
STB_I

DAT_I[7..0]
DAT_O[7..0]

INT_O

U151 SPI_W

CFG_SO
CFG_SI

CFG_CLK

CFG_CS[15..0]

CS_EN

Port Wishbone

CYC_I
ACK_O

STB_I

DAT_I[31..0]

WE_I
CLK_I
RST_I

ADR_I[1..0]
DAT_O[31..0]

PAO[31..0]
PAI[31..0]

PBO[31..0]
PBI[31..0]

PCO[31..0]
PCI[31..0]

PDO[31..0]
PDI[31..0]

U150 WB_PRTIO

CFG_PB[31..0]

I[15..0]O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

U145

CFG_PA[15..0]

I[15..0]O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

U146

CFG_PA[31..16]

I[15..0]O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

U147

CFG_PB[15..0]CFG_LED1
CFG_LED2
CFG_LED3
CFG_LED4

I[15..0]O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

U148

CFG_PB[31..16]

CFG_CHN1
CFG_CHN2
CFG_CHN3
CFG_CHN4
CFG_CHN5
CFG_CHN6
CFG_CHN7
CFG_CHN8
CFG_CHN9
CFG_CHN10
CFG_CHN11
CFG_CHN12
CFG_CHN13
CFG_CHN14
CFG_CHN15
CFG_CHN16
CFG_CHN17
CFG_CHN18
CFG_CHN19
CFG_CHN20
CFG_CHN21
CFG_CHN22
CFG_CHN23
CFG_CHN24
CFG_CHN25
CFG_CHN26
CFG_CHN27
CFG_CHN28

CFG_CHN[1..28]

CFG_PA[31..0]

CFG_CHN[1..28]

CFG_LED[1..4] CFG_LED[1..4]

E

A[3..0]D[15..0]

U144 D4_16EB

CS_EN

CS0
CS1
CS2
CS3

CS[3..0]

CFG_PC[31..0]

GND

O[15..0]

I15
I14
I13
I12
I11
I10
I9
I8

I5
I6
I7

I0
I1
I2
I3
I4

U149

CFG_PC[15..0]

CFG_PC[31..16]GND

CFG_SW1
CFG_SW2
CFG_SW3
CFG_SW4
CFG_SW5
CFG_SW6
CFG_SW7
CFG_SW8

CFG_SW[1..8] CFG_SW[1..8]

GND
GND
GND
GND
GND
GND
GND
GND

INT_I[31..0]

IO_CYC_O

IO_CLK_O

IO_ADR_O[23..0]

IO_STB_O

ME_DAT_O[31..0]
ME_SEL_O[3..0]

ME_STB_O

IO_WE_O

IO_DAT_O[31..0]

ME_WE_O
IO_SEL_O[3..0]

ME_ADR_O[31..0]
ME_DAT_I[31..0]

IO_ACK_I
ME_CYC_O
ME_ACK_I

IO_DAT_I[31..0]

IO_RST_O
ME_CLK_O
ME_RST_O

MDU              : Fixed in PPC405A
Debug Hardware   : Fixed in PPC405A
Internal Memory  : 8 KB

PowerPC 32-Bit RISC Processor

Current Configuration

RST_I
CLK_I

U153 PPC405A

SWRESET

U
17

1

A
0

A
1

A
2

A
3 D

C
LK

Q

U172
SRL16

SWRESET

U
17

3

VCC

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\RX_engine.SchDoc Drawn By:

rx_data[15..0]
rx_data_valid
rx_data_valid_msb
rx_good_frame
rx_bad_frame

WE

ACK_O
ADR_I[4..0]

AENDM[31..0]
ALEN[15..0]

AMASK[31..0]
ATRIG[31..0]

BENDM[31..0]
BLEN[15..0]

BMASK[31..0]
BTRIG[31..0]

CENDM[31..0]
CLEN[15..0]

CLK

CLK_I

CMASK[31..0]
CTRIG[31..0]

CYC_I

DAT_I[31..0]
DAT_O[31..0]

DENDM[31..0]
DLEN[15..0]

DMASK[31..0]
DTRIG[31..0]

FIFO_EN

FIFO_EOF
FIFO_I[15..0]

RST_I

statArbiter[15..0]
statFSM[15..0]

STB_I

WE_I

U_rx_pio_stat_wb
RX_pio_stat_WB.Vhd

FIFO_EN

FIFO_EOF
FIFO_O[15..0]

AMASK[31..0]

BMASK[31..0]

CMASK[31..0]

ATRIG[31..0]

BTRIG[31..0]

CTRIG[31..0]

DMASK[31..0]
DTRIG[31..0]

AENDM[31..0]

DENDM[31..0]

BENDM[31..0]

CENDM[31..0]

STB_I
CYC_I

ADR_I[4..0]
DAT_I[31..0]

WE_I
CLK_I
RST_I

ACK_O

DAT_O[31..0]

statArbiter[15..0]
statFSM[15..0]

CLK

ALEN[15..0]

BLEN[15..0]

CLEN[15..0]

DLEN[15..0]

rx_clkclk
reset

rx_clk
rx_data[15..0]
rx_data_valid

rx_data_valid_msb

clk

LP_en
LP_d[15..0]
LP_eof

A_en
A_d[31..0]
A_valid

status[15..0]

reset

rx_good_frame
rx_bad_frame

C_en
C_d[31..0]

C_valid

D_en
D_d[31..0]

D_valid

B_en
B_d[31..0]
B_valid

A_tstamp[63..0] C_tstamp[63..0]

D_tstamp[63..0]B_tstamp[63..0]
B_flush

A_flush C_flush

D_flush

A_active C_active

B_active D_active

B_len[15..0] D_len[15..0]

A_len[15..0] C_len[15..0]
A_gofirst
A_receive

C_gofirst
C_receive

B_gofirst
B_receive

D_gofirst
D_receive

statistics_rdy
statistics_sel[1..0]
statistics_dat[63..0]

U_rx_arbiter
RX_arbiter.Vhd

CLK rx_clk
rx_data[15..0]
rx_data_valid
rx_data_valid_msb

statArbiter[15..0]

A_en

A_valid

RESET

A_d[31..0]

FIFO_EN
FIFO_O[15..0]
FIFO_EOF

rx_good_frame
rx_bad_frame

B_en

B_valid
B_d[31..0]

C_en

C_valid
C_d[31..0]

D_en

D_valid
D_d[31..0]

clk

A_en

A_valid

C_en

C_valid

B_en

B_valid

D_en

D_valid

status[15..0]

reset
DAC[31..0]
SEL[11..0]

A_go C_go

B_go D_go

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

B_first
B_last
B_flush

A_first
A_last
A_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

RAM_CLK

A_d[31..0] C_d[31..0]

B_d[31..0] D_d[31..0]

WE

U_rx_microcode
RX_microcode.SchDoc

DAC[31..0]
SEL[11..0]

A_en

A_valid

C_en

C_valid

B_en

B_valid

D_en

D_valid

A_go C_go

B_go D_go

CLK
RESET

statFSM[15..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

A_first
A_last
A_flush

B_first
B_last
B_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

RAM_CLK

A_d[31..0] C_d[31..0]

B_d[31..0] D_d[31..0]

A_tstamp[63..0]

B_tstamp[63..0]

C_tstamp[63..0]

D_tstamp[63..0]

A_flush

B_flush

C_flush

D_flush

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

TSTAMP[63..0]

GPS[31..0]

RECEIVE

U_rx_trig_A
RX_Trig.Vhd

CNT[25..0]

ATRIG[31..0]
AMASK[31..0]

A_go
CLK

AENDM[31..0]

A_first
A_last
A_flush

A_tstamp[63..0]

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

TSTAMP[63..0]

GPS[31..0]

RECEIVE

U_rx_trig_B
RX_Trig.Vhd

CNT[25..0]
B_go
CLK

B_first
B_last
B_flush

B_tstamp[63..0]

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

TSTAMP[63..0]

GPS[31..0]

RECEIVE

U_rx_trig_C
RX_Trig.Vhd

CNT[25..0]
C_go
CLK

C_first
C_last
C_flush

C_tstamp[63..0]

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

TSTAMP[63..0]

GPS[31..0]

RECEIVE

U_rx_trig_D
RX_Trig.Vhd

CNT[25..0]
D_go
CLK

D_first
D_last
D_flush

D_tstamp[63..0]

BMASK[31..0]
BTRIG[31..0]

BENDM[31..0]

CMASK[31..0]
CTRIG[31..0]

CENDM[31..0]

DMASK[31..0]
DTRIG[31..0]

DENDM[31..0]

ATRIG0 CTRIG0

BTRIG0 DTRIG0

ALEN[15..0]

BLEN[15..0]

CLEN[15..0]

DLEN[15..0]

CNT[25..0] GPS[31..0]

GPS[31..0]

GPS[31..0]

GPS[31..0]

GPS[31..0]

B_receive

A_receive

A_receiveU69

A_go

A_first

C_go

C_firstC_receive U98

B_receiveU93

B_go

B_first

D_go

D_firstD_receive U99

C_receive

D_receive

statistics_rdy
statistics_sel[1..0]
statistics_dat[63..0]

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\SimADC.SchDoc Drawn By:

CLK
CONV

ADCLK

BSY

I[31..0]

O

CLK

GND

Q[31..0]D[31..0]

L
CE
C

CLR

SLI

U132 SR32CLEB

O[31..0]

C

D[31..0] Q[31..0]
CE

U130

FD32EB

GND

D0
D1
D2
D3
D4
D5
D6
D7

D8
D9
D10
D11
D12
D13
D14
D15

S[3..0]

U133

M1_S16S1_SB
MODE[3..0]

O1
O3
O5
O7
O9
O11
O13

O15
O17
O19
O21
O23
O25
O27
O29

O31

C

D Q

CLR

U131 FDC

VCC

CLK

C

D Q

U129 FD
CLK

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\SimDAC.SchDoc Drawn By:

CLK

I O[31..0]

C

D[31..0] Q[31..0]
CE

U137 FD32EB

BCLK

WCLK

CLK

C

SLI

CE

R

Q[31..0]

U135 SR32REB

C

D Q
CE

U134 FDE

U136

GND

MODE[3..0]

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\TX_engine.SchDoc Drawn By:

tx_clk

tx_ack

tx_data[15..0]
tx_data_valid
tx_data_valid_msb

clk
reset

STB_I
CYC_I

ADR_I[4..0]
DAT_I[31..0]

WE_I

CLK_I
RST_I

ACK_O

tx_clk

tx_ack

tx_data[15..0]
tx_data_valid

tx_data_valid_msb

clk

low_pri_valid

LP_en
LP_d[15..0]
LP_eof

LP_go

A_en
A_d[31..0]
A_eof

A_go
C_en

C_d[31..0]
C_eof

C_go

B_en
B_d[31..0]
B_eof

B_go
D_en

D_d[31..0]
D_eof

D_go

status[15..0]

reset

A_flush C_flush

B_flush D_flush

U_tx_arbiter
TX_arbiter.Vhd

CLK

LPV

CNT[25..0]

MASK[31..0]
START[31..0]
STOP[31..0]

U_lpvalid
LPValid.Vhd

CNT[25..0]

LPMASK[31..0]
LPSTART[31..0]
LPSTOP[31..0]

tx_clk

tx_ack

tx_data[15..0]
tx_data_valid
tx_data_valid_msb

LPSTART[31..0]
LPSTOP[31..0]
LPMASK[31..0]

AMASK[31..0]

BMASK[31..0]

CMASK[31..0]

ATRIG[31..0]

BTRIG[31..0]

CTRIG[31..0]

DMASK[31..0]
DTRIG[31..0]

statArbiter[15..0]

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

U_tx_trig_A
TX_Trig.Vhd

CNT[25..0]

ATRIG[31..0]
AMASK[31..0]

A_go
CLK

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

U_tx_trig_B
TX_Trig.Vhd

CNT[25..0]

BTRIG[31..0]
BMASK[31..0]

B_go
CLK

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

U_tx_trig_C
TX_Trig.Vhd

CNT[25..0]

CTRIG[31..0]
CMASK[31..0]

C_go
CLK

GO
CNT[25..0]

TRIG[31..0]
MASK[31..0]

CLK

ENDM[31..0]

FIRST
LAST

FLUSH

U_tx_trig_D
TX_Trig.Vhd

CNT[25..0]

DTRIG[31..0]
DMASK[31..0]

D_go
CLK

clk

A_en

A_eof

A_transmit
C_en

C_eof

C_transmit

B_en

B_eof

B_transmit
D_en

D_eof

D_transmit

status[15..0]

reset
ADC[31..0]
SEL[11..0]

A_go C_go

B_go D_go

GPS[31..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

B_first
B_last
B_flush

A_first
A_last
A_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

CNT[25..0]

RAM_CLK

A_d[31..0] C_d[31..0]

B_d[31..0] D_d[31..0]

U_tx_microcode
TX_microcode.SchDoc

ADC[31..0]
SEL[11..0]

A_en

A_eof

A_transmit
C_en

C_eof

C_transmit

B_en

B_eof

B_transmit
D_en

D_eof

D_transmit

A_go C_go

B_go D_go

A_en

A_eof

A_transmit

B_en

B_eof

B_transmit

C_en

C_eof

C_transmit

D_en

D_eof

D_transmit

RESET

CLK
RESET

statFSM[15..0]

GPS[31..0]GPS[31..0]

RAM_DI[31..0]
RAM_DO[31..0]
RAM_A[12..0]
RAM_EN
RAM_WE
RAM_BW[3..0]

AENDM[31..0]

AENDM[31..0]

BENDM[31..0]

CENDM[31..0]

DENDM[31..0]

DENDM[31..0]

BENDM[31..0]

CENDM[31..0]
A_first
A_last

B_first
B_last

C_first
C_last

D_first
D_last

A_flush

B_flush

C_flush

D_flush

A_first
A_last
A_flush

B_first
B_last
B_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

CNT[25..0] CNT[25..0]

RAM_CLK

A_d[31..0] C_d[31..0]

B_d[31..0] D_d[31..0]

A_d[31..0] C_d[31..0]

B_d[31..0] D_d[31..0]

DAT_O[31..0]

A_flush

B_flush

C_flush

D_flush

ACK_O
ADR_I[4..0]

AENDM[31..0]
AMASK[31..0]

ATRIG[31..0]

BENDM[31..0]
BMASK[31..0]

BTRIG[31..0]

CENDM[31..0]

CLK_I
CMASK[31..0]

CTRIG[31..0]

CYC_I

DAT_I[31..0]
DAT_O[31..0]

DENDM[31..0]
DMASK[31..0]

DTRIG[31..0]

FIFO_EN

FIFO_EOF
FIFO_O[15..0]

LPMASK[31..0]

LPSTART[31..0]
LPSTOP[31..0]

RST_I

statArbiter[15..0]
statFSM[15..0]

STB_I

WE_I

CLK

U_tx_pio_stat_wb
TX_pio_stat_WB.Vhd

statArbiter[15..0]
statFSM[15..0]

FIFO_EN

FIFO_EOF
FIFO_O[15..0]

FIFO_EN
FIFO_EOF

FIFO_O[15..0]
FIFO_EOF

CLK

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\TX_microcode.SchDoc Drawn By:

clk

A_en

A_d[31..0]

A_eof

A_transmit

C_en

C_d[31..0]

C_eof

C_transmit

B_en

B_d[31..0]

B_eof

B_transmit

D_en

D_d[31..0]

D_eof

D_transmit

status[15..0]

reset

ADC[31..0]

SEL[11..0]

A_go C_go

B_go D_go

GPS[31..0]

RAM_DI[31..0]

RAM_DO[31..0]

RAM_A[12..0]

RAM_WE

RAM_BW[3..0]

B_first
B_last
B_flush

A_first
A_last
A_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

CNT[25..0]

RAM_CLK

CLK

A[31..0]

B[31..0]
Y[31..0]

S0

U162

M32_B2B1

U164

AND2S

U163

AND2N1S

RAM_EN

RAM_A10

RAM_A[12..0]

EN_CODE

EN_CODE

EN_MEM

RAM_ADR[8..0]RAM_A0
RAM_A1
RAM_A2
RAM_A3
RAM_A4
RAM_A5

RAM_A11
RAM_A12

RAM_ADR[8..0]

CODEO[31..0]

CODEO[31..0]

MEMO[31..0]

RAM_A10

CLK

EN_MEM

RAM_ADR[8..0]

MEMO[31..0]
RAM_DI[31..0] RAM_DI[31..0]

RAM_WE

RAM_BW[3..0]

RAM_WE

RAM_BW[3..0]

VCC VCC
VCC VCC

GND GND

GND GNDMC[31..0]

MC_A[8..0]

MP[31..0]

MP_A[8..0]

RCLK RCLK

I0
I1
I2
I3
I4
I5
I6
I7
I8

O[8..0]U165

J9S_9B

RAM_A6

MC_A[8..0]A0
A1
A2
A3
A4
A5

QSEL0
QSEL1

I0
I1
I2
I3
I4
I5
I6
I7
I8

O[8..0]U167

J9S_9B

A6

MP_A[8..0]

QSEL0
QSEL1

I0
I1
I2
I3
I4
I5
I6
I7
I8

O[8..0]U166

J9S_9B

MC0
MC1
MC2
MC3
MC4
MC5
MC6

MP[31..0] MP[31..0]
GPSsec[31..0]
GPSfrac[25..0]
ADC[31..0]

O[31..0]

ADR[11..8]

CLK

A_time
B_time
C_time
D_timeSEL[1..0]

U_tx_datasel
TX_datasel.Vhd

CLK

MC[11..8]

QSEL0
QSEL1

S0 S1

A[31..0]
B[31..0]

Y[31..0]
C[31..0]
D[31..0]

U169

M32_B1B4

A0
A1

B0
B1

Y0
Y1

A2

B2

Y2

S0 S1

C0
C1
C2

D0
D1
D2

U170

M3_S1S4

QSEL0
QSEL1

MC0
MC1
MC2
MC3
MC4
MC5

I0
I1
I2
I3
I4
I5
I6
I7
I8
I9

I10
I11

O[11..0]U168

J12S_12B

QSEL[1..0]

a_go
b_go
c_go
d_go

A_go

B_go

A_first
A_last
A_flush

B_first
B_last
B_flush

D_go

C_first
C_last

D_first
D_last

C_flush

D_flush

C_go

clk

status[15..0]

reset

SEL[1..0]

transmit
enable

eof
MC[31..0]

A[6..0]

U_tx_decoder
TX_decoder.Vhd

A_go

B_go D_go

A_first
A_last
A_flush

B_first
B_last
B_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

C_go

CLK

QSEL[1..0]

transmit
enable
eof

transmit
enable
eof

MC[31..0]

A[6..0]

MC6
MC7
MC8
MC9
MC10

GND

CLKA

CLKB

DINA[31..0]
DOUTA[31..0]

ADDRA[8..0]
WEA
ENA

ByteWEA[3..0]

DINB[31..0]
DOUTB[31..0]

ADDRB[8..0]
WEB
ENB

ByteWEB[3..0]

U_tx_mp
MCodeMem.Vhd

CLKA

CLKB

DINA[31..0]
DOUTA[31..0]

ADDRA[8..0]
WEA
ENA

ByteWEA[3..0]

DINB[31..0]
DOUTB[31..0]

ADDRB[8..0]
WEB
ENB

ByteWEB[3..0]

U_tx_mc
MCodeMem.Vhd

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2008 Sheet    of
File: C:\User\..\RX_microcode.SchDoc Drawn By:

clk

A_en

A_valid

C_en

C_valid

B_en

B_valid

D_en

D_valid

DAC[31..0]

RAM_DI[31..0]
RAM_DO[31..0]

RAM_EN
RAM_WE

RAM_BW[3..0]

RAM_CLK
A_d[31..0]

C_d[31..0]

B_d[31..0]

D_d[31..0]

WE

CLK

CODEO[31..0]
RAM_DI[31..0]

RAM_WE

RAM_BW[3..0]

VCC
VCC

GND

GNDMC[31..0]

RCLK CLKA

CLKB

DINA[31..0]
DOUTA[31..0]

ADDRA[8..0]
WEA
ENA

ByteWEA[3..0]

DINB[31..0]
DOUTB[31..0]

ADDRB[8..0]
WEB
ENB

ByteWEB[3..0]

U_rx_mp
MCodeMem.Vhd

SEL[11..0]

RAM_A[12..0] RAM_A[12..0]

RAM_ADR[8..0]RAM_A0
RAM_A1
RAM_A2
RAM_A3
RAM_A4
RAM_A5

RAM_A11
RAM_A12

I0
I1
I2
I3
I4
I5
I6
I7
I8

O[8..0]U142

J9S_9B

RAM_A6

MC_A[8..0]A0
A1
A2
A3
A4
A5

QSEL0
QSEL1

I0
I1
I2
I3
I4
I5
I6
I7
I8

O[8..0]U143

J9S_9B

A6

MC0
MC1
MC2
MC3
MC4
MC5

I0
I1
I2
I3
I4
I5
I6
I7
I8
I9

I10
I11

O[11..0]U144

J12S_12B

MC6
MC7
MC8
MC9
MC10

GND

RAM_ADR[8..0]

MC_A[8..0]

QSEL0
QSEL1

S0
S1

A[31..0]
B[31..0]

Y[31..0]
C[31..0]
D[31..0]

U147

M32_B4B1

D0
D1

D2
D3

S0 S1

U146

M1_S1S4

QSEL0
QSEL1

enable

D0
D1

D2
D3

S0S1

U145

M1_S4S1

valid

QSEL0
QSEL1

status[15..0]

reset

A_go C_go

B_go D_go
B_first
B_last
B_flush

A_first
A_last
A_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

A_go

B_go

A_first
A_last
A_flush

B_first
B_last
B_flush

D_go

C_first
C_last

D_first
D_last

C_flush

D_flush

C_go

clk

status[15..0]

reset

SEL[1..0]

valid
enable

WE
MC[31..0]

A[6..0]

U_rx_decoder
RX_decoder.Vhd

A_go

B_go D_go

A_first
A_last
A_flush

B_first
B_last
B_flush

C_first
C_last

D_first
D_last

C_flush

D_flush

C_go

CLK

QSEL[1..0]

valid
enable
WE

MC[31..0]

A[6..0]

Stand Alone Uplink: FPGA Design

Daniel Sigg

D060288 A


