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SDR receive & General Command & Control

— .rx_clock
rx_clock—p -TX_ ——rx_clock—
—1tx_clock—» .
‘ udp rx/data .udp_rx_data sync(5) ——discovery_reply_sync— (sdr_send)
VAR .discovery_reply—discovery_replyp ‘ 16_port
8
16
——udp_rx_active—m{.udp_rx_active .seq_error seq_error—m udp_rx_active
——sending_sync—® sending_sync
broadcast— .broadcast ‘ udp_rx_data >
.send_more_ACK
| EPQS wrused >.EPCS_wrused
10 sdr_receive.v
Decodes:
Discovery,
Set IP,
EEPROM erase and program
.num_blocks num/ blocks >
erase_done_ ACK——» .erase_ACK 32
set ip |———set ip——»
\ loéal_mac Jocal_mac -assign_ip assign_ip >
48 32
\ }6_port .to_port .sequence_number PC_§équence_number >
16 32
.erase
.EPCS_FIFO_enable
dat
8 .
L__EPCS_FIFO_enable—#| .wrreq '(51'T(Cbsy?;[:;
7C|OCk_1 2_5MHZ) .clock .erase_ACK
—~rx_clock-®» .wrclk erase——p» .€erase
| .NCONFIG reset_FPGA—»
EPCS_rdreq—#».rdreq 9 EPCS_data JIF_PHY_data
i m .num_blocks ASMI ‘PUSY |——busy (to LED)—»
Interface
32
-rdusedw EPCS_Rx_used IF_Rx_used rdreq
——clock_12_5MHz—m{.rdclk 10
- erase_done_ack—® erase done_ack .erase_done
——IF_rst—m .
-° aclr —send_more_ACK®» .send_more_ACK .send_more
<—send_more—
(sdr_send)
«——erase_done

.clock

to_port

.udp_rx_active

.udp_rx_data

.Rx_Specific_port

.Tx_Specific_port

.High_Priority_from_PC_port

.High_Priority_to_PC_port

.Rx_Audio_port

.Tx_1Q_port

G |_CC
L .Rx0_port

.Mic_port

.Wideband_ADC_port

.Wideband_enable

.Wideband_samples_per_packet

.Wideband_sample_size

.Wideband_update_rate

.Envelope_PWM_max

.Envelope_ PWM_min

.Time_stamp

VITA 49
VNA

.Atlas bus

._10MHz_reference

.PA_enable

Apollo_enable

.Alex_enable

.data_ready

Rx_Specific_port

Tx_Specific_port

16
High/ Priority_from_PC_port

16

High_Priority_to_PC_port

16

Rx_Audio_port

Tx_lQ_port

.Rx0_port

Mic_port

16

Wideband_ADC_port

16

/Wideband_enable

7

.Wide;fand_samples_per_packet

16

\Wideband_sample_size

7

Wideband_update_rate

7

Envelope_ PWM_max

16

JEnvelope_ PWM_min

16
Time_stamp—»

VITA 49—
- VNA—»

Atlas bus

/ 10MHz_reference

7
——PA_enable—»

——Apollo_enable—m

——Alex_enable—»

data_ready—»
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Receiver Audio

——rX_clock—p»-

run——m

ydp_rx_data

to_port

16
—udp_rx_active-

Audio_full——————

.clock

.run

.udp_rx_data
byte_ti

.to_port

.data_out

fifo_wrreq
0_32bits.v

.udp_rx_active

full

.sequence_error

audio_data

32

——Rx_Audio_fifo_wrreq————» .

——rx_clock—pe-| -Wrclk

—CBCLK—» -

—get_audio_samples—{.rdreq

data wriull
——CBCLK—
Rx_Audio_fifo.v
wireq (4k words) ——CLRLCK-p»|
.q Rx_audio >
32
.rdempty ————Audio_empty——»

rdclk

~ !run OR

IF_rst >

.aclr

.BCLK

.LRCLK

.data_in .data_out

empty gudio_I2S.v

.get_data

CDIN——p
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High Priority Command & Control (From PC)

atten1_on_Tx

ATTN_DATA —ATTN_DATA 2

4\
‘\/

SPI_Algx_data

32
——CBCLK—|

——IF_rst—p»|

.SPI_data

.SPI_clock
.spi_clock SPl.v

.Rx_load_strobe

Alex_data

.reset

datal ready .Tx_load_strobe

|

LSPI_Alex_data_read

——rx_clock—p-| -clock run un—— -
\ 16_port to_port PC_PTT PC_PTT—
16
7 o CWX -————CWX——p
——udp_rx_active—m .udp_rx_active Flgn ey (20
.Dot Dot—»
‘ udp_rx_data > .udp_rx_data °
.Dash—— Dash——p»
.Rx_frequency Rx_frequency(n)
52 ——CBCLK—® .clkb _
.Tx0_frequency Tx0_frequency > ——IF_rst—p»| .Istb B2
32 cdc_sync_strobe.v
Alex_data Alex_data -siga
32 p| -strobe
.drive_level Drive_Level >
8
.AttenuatorO .Attenuator0 >
5
Attenuator1 Attenuator1 >
5 >
® ——CBCLK—m| clkb
.Open_Collector Open_collector o Sl
. 5! ——IF_rst—p» .rstb
<@
< cdc_sync_strobe.v
.User_Outputs .
| .Siga
.strobe
.Mercury_Attenuator—Mercury_Attenuatori»
Alex_data_ready Alex_data_ready ~
—0-p°
S
)
Qo
9]
C
lock o
. .cl
CMCLK—» ATTN_CLK | ATTN_CLK— 3
<
Attenuator0 > - Attenuator.v
. ationg -data ATTN_DATA | ATTN_DATA—p=
atten0_on_Tx A 5
E ATTN_LE ATTN_LE—»
o
<
O]
a
T
I .clock
CMCLK—» ATTN_CLK | ATTN_CLK 2
Aftenuator > Attenuator.v
> :\' atten1 > data

FPGA_PTT»

ATTN_LE —ATTN_LE_2—»

- Alex_SPI_SDO——

Alex_SPI_SCK——
SPI_RX_LOAD——p

L SPI TX LOAD——
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Tx Specific Command & Control - CW

——rx_clock-p»| -clock

\ 6_port

16

.to_port

——udp_rx_active—m».udp_rx_active

\ udp_rx_data > .udp_rx_data

——CW_PTT-»

———CLRCLK— .clock
——IKEY_DOT
.dot_key
Dot
—IKEY_DASH
.dash_key
Dash
iambic ambic———— | jambic —CLRCLK#® .clock
ki d run—ip>| profile.v
-keyer_moae keyer_mode » .k d i i
yer eyer_mode il .keyer_out keyout—————p» —CW_char—m» .CW_char .profile
keyer_spacing keyer_spacing——————————p .letter_space internal_CW-— (profile sidstone)
to .delay
.keyer_speed keyer_speed > .cw_speed 8
6
Tx_specific CC keyer_weight keyer_weight > .weigth
- - 8
CWX——» .CWX
——key_reverse—p -paddle_swap
—CLRCLK® .clock
.internal_CW ™
» .CW_char .profile
profile.v
RF_delay RF_delay delay  (profile CW)
8
.hang hang .hang PTT
10
.Line_In Line_in——

.Line_In_Gain

.Mic_boost

.break_in

.sidetone

.tone_freq

.sidetone_level

.EER

Angelia_atten_Tx1

.Angelia_atten_Tx0

Line_In_Gain >

Mic_boost——»

—CLRCLK-»
sidetone -
tone_freq

sidetone_level

.clock

.enable

.tone_freq

.prof_sidetone

sidetone.v

.sidetone_level

CW_PTT

.profile

prof_sidetone

—CW_PTT—
[ pigfie
——EER——» 16
atten1_on_Tx >
5
atten0_on_Tx >

16

Rx_audio

\ LR_data

16

CW_PTT
Sidetone_level
=0
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Receiver Specific Command & Control

—rx_clock-—p»| -Clock

\ 16_port

16

.to_port

——udp_rx_active—m:.udp_rx_active

\ udp_rx_data

.udp_rx_data

Rx_specific_CC

.dither

.random

.RxSampleRate

.RxADC

.SyncRx

.EnableRx0_7|

.Mux

.Rx_data_ready

\ dither(n)

\ random(n)

\ random(n)

[ RxADC(n)

[ RxADC(n)

\ EnableRx0_7

Mux

8
——Rx_data_ready—»
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High Priority Command & Control (To PC)

——PC_PTT—p
— CW PTT > FPGA PTT————— >
——CM - -
CLK—p .clk .clean_pb Debounce_PTT
IPTT—p|.pb
debounce
——IKEY_DOT-#|.pb .clean_pb Debounce_DOT
—KEY_DASH-» 1, .clean_pb Debounce_DASH
—OVERFLOW—p
——OVERFLOW_2—p
—CBCLK—p»| .clock
——ADCMISO—p»{ .MISO D AINS >
12
AIN1 AIN1 >
12
AIN2 AIN2 )
12
Angelia_ADC
.AING AIN6 >
12
.AIN3 AIN3 >
12
.AIN4 AIN4
12
.MOSI ADCMISO——p
.nCS nADCCS———p

———x_clock—p»

——CC_ack—p

.clock

ACK

PTT

.Dot

.Dash

.ADCO_overload

.ADC1_overload

.Exciter_power

.FWD_power

.REV_power

.Supply_volts

.User_ADCA1

.User_ADC2

.User_IO

CC_encoder

.CC_data

.ready

[ CC_data[0:56]

15
——CC_data_ready—»
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Transmitter

—rx_clock—»

run——m-

ydp_rx_data

to_port

16
—udp_rx_active—»|

Audio_full————|

.clock
.run .data_out
.udp_rx_data
fifo_wrreq
byte_to_48bits.v
.to_port

.udp_rx_active

.sequence_error
full q —

Tx1_IQ_data

48

Tx1_fifo_wrreq———>

——rx_clock—p»

.data

Tx1_1Q_fifo.v
(4k words)

wrreq

.wrclk

.wrfull

——reql——p

—— 122MHzp

.rdreq

.rdclk

C122/1Q1_data

Irun OR

T Frst ™

.aclr

~_—

"/

—FPGA_PTT—»

— 122MHz»

Q_T data )

48

CIClInterpM5.v

——VNA—»
—CW_PTT-»

<
N
=
~_~

——rx_clock—

| Drive/Level

8

Set Power
Output

L DAC_ALC—»

— 122MHz

E:; |

—CW_PTT-»

—19,274-»

C122__sync_phase_word[0]

)

32

—VvNa— " ]
3

C122_phase_word_Tx

©122_sync_phase_word_Tx >

32

32

—VNa— "/

.clock

.in_data_Q .out_data.Q
cpl_cordic.v
.in_data_| .out_data.l

frequency
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SDR_send.v

—1x_clock—p-

udp_tx_active—p|

discovery_reply_sync—m

——run_sync

wideband_sync—m|

sp_data_ready—|

\ sp_fifo_rddata >
8

local_mgc >

48

\ S yversion >

8

| RX 0o >

8

udp_tx_enable—m

—erase_done OR erasep

send_more——m|

Mic_daté >

8
—fifo_ready—p»

—mic_fifo_ready—|

——CC_data_ready—»>|

\ CC_data[0756] >

16

\ PC_seq_nyfnber >

32

samples_pﬁ(r_frame[o:NR-1]

16

tx_length[0:NR-1]

16

.tx_clock

.udp_tx_active

.discovery

.run

.wideband
.sp_data_ready

.sp_fifo_rddata

.local_mac

.code_version

.Rx_data

.udp_tx_enable

.erase_done

.send_more

.Mic_data

fifo_ready

.mic_fifo_ready

.CC_data_ready

.CC_data

.sequence_number

.samples_per_frame

.tx_length

.udp_tx_data

.udp_tx_length

fifo_rdreg

.sp_fifo_rdreq

.erase_done_ACK

.send_more_ACK

.port_ID

.mic_fifo_rdreq

.CC_ack

SDR_send.v \WB_ack

udp_tx_ddta >

8

udg_tx_lengh >

16

fifo_rdreq——p»

sp_fifo_rdreq—»

——erase_done_ACK—

——send_more_ACK—p»

\ port_ID >

8

——mic_fifo_rdreq—m»

———CC_ack——m

———WB_ack——p»
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——CBCLK—p»

—CLRLCK-p»

—CDOUT——» i

.BCLK
.mic_data
.LRCLK
.mic_data_ready
audio_|2S.v
in

Microphone/Line in

audio_data data
16 Mic_fifo.v
mic_data_ready———m»| .wrreq (1k words)
——CBCLK—p| -Wrclk
mic_fifo_rdreq—{.rdreq q mic_data
rdused Mmic_rdused
12
—tx_clock-—#{ .rdclk
Irun—| .aclr

—0—
—— 1o

> 1439

mic_fifo_ready—m
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Receiver(1)

Receiver[d] 1&Q data in

—C122_clkp>

Rx_fifo_full[d}——»»

24

m

#*_ strobe[d]
run——p

.clock

fifo_full

.Sync_data_in_|

.data_out

.wrenable

Rx_fifo_ctrl.v

.Sync_data_in_Q

.spd_rdy

.reset

fifo_clear

Rx/datal[d] >

8

wrfull
Rx_fifo_data[d] .data wrfu
Rx_fifo.v
Rx_fifo_wreq[d]———» .wrreq (2k bytes)
—C122_clk-w -Wrclk
fifo_rdreq[d]——.rdreq q
.rdusedw
—tx_clock—»»{.rdclk
Rx_fifo_clr{d]m
IF_rst—p aclr
Irun——-~>m

Rx/used[d] >

/.
’ i
i

> 1427

Receiver[d] out to
sdr_send.v

fifo_ready[d]—®»
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i

16
INA[N]

i

De_randomizer

Receiver(2)

—C122_clk

C122_SgmpleRatel[c]

16

tenip_ADCI0]

16
terip_ADC[1]

16

tepp_ADCIn]

16

— RAND[N|—»

16

terhp_DACD

16

o O

C122_phase_word]c] >

32

select_ifiput_RX[c] >

C122_RXADC[d]

16

.clock

.sample_rate

.frequency

.in_data

.out_data_| x_l[cy/ )

24

.out_data_Q rx_Q[Q )

receiver2.v

.out_strobe

24

strobe[c]—

to sdr_send
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Receiver(3)

receiver2.v
—C122_clk—p- clock——p
; 11 Stage decimate by
3 Stage decimate b .
3/1 0/20/40 Y 8/16/32 Polyphase decimate by 2
FIR Filter
clock——m» .clock clock— clock
clock » clock out data | cordic_gutdata_| >.in_data out data decimA_real >.in_data .out_data | decimB_real > out_qéta_l> rx_I[c] >
' - - cic.v B 18 By 24 24 24

Y .in_strobe -out_strobe decimA_avail——p»| -In_strobe LA decimB_avai

select_input_RX]|c] .in_data . o N
h cordic.v decimation decimation clock— firX2R2 —out_strobew———strobe[cl—
16
— = .clock »
C122/_ phase_word]c] frequency clock clock -clock
.out_data_Q cordic_gltdata_Q > .in_data . .out_data décimB_imag .in_data . .out_data décimB_imag > out_data_Q % Q[c]

32 cic.v cic.v == =

22 ) .out_strobe 8 i .out_strobe 2 24 24

——1— .in_strobe decimA_avail—p»| -in_strobe
.decimation .decimation
E (0]
6 6
Set CIC decimation rate
C122_SarpleRate[c sample_rate
| i []> N > sample_rate 48/96/192/384/768/1536ksps
16
16 16
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rx_reset——m
——Speed_1Gbit—m

PHY_RX
RX_DV——
— PHY_RX_CLOCK—p»|

.reset
.speed_1Gbit

-PHY_RX rgmii_recv
.RX_DV
.PHY_RX_CLOCK

.clock

.data

.active

network.v
(receive)

rx_clock: -

rx_data

rgmii_rx_active—pm

mac_rx_active
rx_is_arp—mO

.clock
.active
.data is_arp
mac_recv
.rx_enable
local_mac
.broadcast
.remote_mac | remote_mac )

—tx_clock-—»

remote_ip

udp_destination_ port

udp_destination_ mac

udp_destination_ip

cdc_sync
(Cross domain clock sync)

arp_rx_enable-p»-

rx_clock—pm| -clock

ip_rx_enable—» .rx_enable

ip_recv

data

broadcast—————e—p» .broadcast

.active

.is_icmp

1o ip

.remote_ip

ip_rx_active——p»|

rx_is_icmp——p»O

—icmp_rx_enable-»

rx_clock—pm
udp_rx_enable—»

rx_data

to_ip

remote_ip )

local_ip

broadcast—p»

remote_mac_sync >

remote_ip_sync >

udp_destination_ port_sync >

udp_destination_ mac_sync

udp_destination_ip_sync

)
)

Move Rx data to Tx clock domain

.clock )
.active
.rx_enable
.dhcp_active
.data
to_ip
.remote_port
udp_recv
local_ip
.remote_mac .to_mac
.remote_ip to_ip
.broadcast

——udp_rx_active—p»

——dhcp_rx_active—

udp_destination_ port >

‘ udp_destination_ mac

‘ udp_destination_ip

)
)

rx_data > udp_rx_data >
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network.v

tX_reset—p» .reset Ix_data dhcp_tx_data (tranSI I "t)
rx_clock— .rx_clock K:\' dhcp_udp_tx_data >
——dhcp_enable—m .rx_enable -ip_accept ip_accept > udp_tx_data
——dhcp_rx_active- s .dhcp_rx_active -dhcp_fail dhcp_fail >
|I dat length ‘ dhcp_tx_length
rx_data .rx_data
= B .dhcp_success ——dhcp_success—m- o> dhcp_udp_tx_length >
tx_clock—» .tx_clock dhcp udp_tx_length
lease
—udp_tx_enable—.udp_tx_enable
.dhep_tx_request dhcp_tx_request >~ | dhcp_udp_tx_request—m
local_mac ).local_mac ) ——udp_tx_request—m~*® p_udp_Ix_req
.server_ip
—dhcp_tx_enable-p .1x_enable
.dhcp_destination_port dhcp_destination_port
‘ remote_ip_sync .remote_ip K:\' dhcp_udp_destination_port >
.dhcp_destination_mac ‘ dhcp_destination_mac udp_destination_port_sync
udp_tx_active—m- .udp_tx_active t
.dhcp_destination_ip ‘ dhcp_destination_ip tx_is_dhcp—

ip_tx_enable—» | .tx_enable —tx_clock# .clock .clock tx_clock———m»

tx_clock——»{ -clock ,
— g . i i — t tive—»| .tx_enable
—upd_tx_enable p -tx_enable tx_clock #-| -clock -data_out | ip_tx_data -active mac_x_aciive - PHY_CLK125 |«—PHY_CLK125——
Jlength_in ip_tx_data_in )| -data_in mac tx data in ) -data_in
G Sl ) lerih e i i . T

_ .data_out | udp_data ) —tx_is_icmp—»{ .is_icmp mac sen d.data_out mac_tx_data .data
‘ dhcp_udp_tx_data> .data_in ip_send o] i E e
udp_send Jocal_ip PHY_INT_EN ——PHY_INT_EN—p

—tx_resets| .reset . et o . : . . )
tx_reset— | .reset e upd_tx_actiwa:@‘ tx_reset-p- speed_1Gbit-p-| .speed_1Gbit .active | ——rgmii_tx_active—m

_ o PHY_INT_N ¢ PHY_INT_N——
\dhcp_udp_destination_port> .destination_port .length_out| udp_lenght 2 destination_mac ) .destination_mac INT_
"g ip_tx_length length .CLK_25MHZ «—PHY_25MHZ——
T 35: active ip_tx_active PHY RESET N —PHY_RESET_N-p~
> | destination_ip ) destination._ mac_tx_enablep x_enable B
}<:\. Iocal_port> local_port Eg estination_ip } .destination_ip —arp_tx_activew PHY_TX_CLOCK —PHY_TX_CLOCK-»
1024
Bl icmp_tx_request »
tx is udp——m ——clock_2_5MHz—m| -clock
tx_reset— = .reset tx_active tx reset_ p| -reset x active e_ucp udp_tx_enable— -speed phy_speed
lock—— .rx_clock x clock—p Yo - @ —tx_start——m» _
rx_cloc ZXSCOC x_request rx_cloc x_cloc tx_request |————arp_tx_request———p» —state == ST_PHY_INIT—p{ -INt_request .duplex ——phy_duplex—m-
—icmp_rx_enable® .rx_enable —arp_rx_enable—p -rX_enable phy_cfg
.tx_data icmp_data - - Y
Tx_data x_data tx_data [arp X data b is_arp— }arp_tx_enable—» .mdio_pin 4——PHY_MDIO——
. i .
tx_clock——» .tx_clock iomp Jength m tx_clock——#» tx_clock ——dhep_udp_tx_request-»- $ > MODE2—p»|-allow_1Gbit .mdc_pin ——PHY_MDC—m»
—icmp_tx_enable-p»| .tx_enable —arp_tx_enable—» .tx_enable ) . o
.destination_mac ‘ icmp_destination_mac> loesl mEE - Tgmil_tx_active-b tx_is_icmp—— icmp_tx_enable—p
‘ remote_mac_sync> .remote_mac m - -~ X »
.clocl —
.destination_ip | icmp_destination_ip > Jocal_ip .destination_mac arp_destination_mac> clock_2_SMHz—® -ready eeprom__ready
i remote_i .mac local_mac
‘ remote_ip_sync c _Ip ——state == EEPROM_START—» .rd_request
remote_mac_sync .remote_mac
| S : SERO ip local_ip >
——set_ip——® .wr_request
| dhcp_destination_mac ) [ IP_write_done ——IP_write_done—m-
| udp_destination_i |_arp_destination_mac SCK ScK
e RO : = = ~ destination_mac S S
udp_length udp_data ip_tx_data . ‘ assign_ip .ip_to_write
| dhcp_destination_ip o~ ‘ destination_ip> :\' ip_tx_length :\' ‘ ip_tx_data_in> mac_tx_data_in> ‘ icmp_destination_mac = SO ¢—SO0———
H L]
icmp_ength ) ) arp_b_data cs os——>
\ udp_destination_mac_sync t
tx_is_icmp—

L]
| _icmp_destination_ip t
tx_is_dhcp—

tx_is_icmp —tx_is_arp —tx_is_arp tx_is_dhcp—
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[temp_ADCIO] )

Wideband

sp_fifo_wrreg—m
—C122_clk-p»

From ADCs 16 ~

.A 16

16

—Wideband_enable[0]—e&—»
—Wideband_enable[1[—

_Wideband_source >

sp_fifo_rdreq—m».

—tx_clock—»

S

.write
wrreq wrfull ——sp_fifo_wrfull—m| -sp_fifo_wrfull
sp_rcv_ctrl
ARl SP_fifo.v . ,
( 16K wor ds) wrempty —sp_fifo_wrempty-# .sp_fifo_wrempty
.data .have_sp_data
rdreq
q sp_fifo_rddata
8
/
.rdclk —tx_clock—m
.aclr
—WB_ack-—m
wideband————————————— P>
Set Wideband
Data rate

| Widgband_update_rate

8

——12500—p
——125000—

update_rate

——100T—» "/
5

sp_data_ready—m

To sdr_send.v
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