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13’h30/

BRCR ST /
flt_state = {28'd0,
flt_bits}; / flt_bits =

{cur_flt neg,

RS, FR P BRIV 7 T

g
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No

IR BN

Hhhk Ceeg_bram Hi
i)

HHBEX

23

cur_flt_pos,
cur_flt_total,

cur flt chy; / R4t
AL R B 4
R IE AL
AR BRERT
B E AR R E

SRR N by

flt_total_cur

32

RO

13’h34

HEAR LA ]

flt_pos_cur

32

RO

13’h38

1E AL Al

flt_neg_cur

32

RO

13’h3C

A FL AL P 5

ch_map

13’h400~13°h440

JHEIE W T B

3L 164> 8bit Hidi

cur_thr

13’h800~13"h840

AEANIEE IR AR
fcti|

3L 16 4 16bit £

2

cur_rt

RO

13’hC00~13’hC40

ES2S PR K=

%

3L 16 4 16bit £

2

cur_fault

RO

13’h1000~13’h104

0

LB ER VAU RN N

[fl 4

S 3k 16 4 16bit %L

i

% 4-6 EEG/EMG AH -1EELESF

AR BN

fir3

Jil

Hidt (stim_bram
Hadik)

FHEBEX

£

eeg_emg_sel /

13’h30

eeg fl emg & P&l
fig, [1]:emg JEPEAE
fit, [0]:ceg HEFEfH
/

amp
g

eeg_emg_sel[1:0]=
2'b11,emg Fl eeg #
f /
eeg_emg_sel[1:0]=
2'b10, A 5 emg /
eeg_emg_sel[1:0]=
201, X H eeg /
eeg_emg_sel[1:0]=
2'b00, %5 # A%

eeg_send_package

num

13’h34

ceg i B AL T
THL U
A 4011 A5, W
i Bk 10 i
4011, 5# 16 il

RS, FR P BRIV 7 T

g
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ik Cstim_bram
No TR EAR A3 J7H FEEEX e
k)
16'hfab
emg 77 B FAEF
F8, i T
emg_send_package 4011 A5,
3 16 w 13°h38 /
~um TE R 10 B
4011, =35 16 B
16'hfab
B B =T
WARTE R 1, W
BHIRER 8 |
ST EBEEA b
JRURKEE /0: BRIN
4 diff pkt data_sel 1 w 13’h3C / &, M % F
Eo T /1
eeg emg_sel 1 ¥
HEHEZE ST 8 IHIH R
H emg f¥HE
iR €
& 4-7 AXI SPI/GPIO HbiitRgE
No PS i & HK A3 bS] X &
il 4 A 8 JHIE LIRS
0x4121_0000~0x4121 _
1 CHANN_EN/ 4 @MW, A bitl A, A1 | GPIO,dE GPIO2
FFFF
CHANN_SEL[3:0]F2 &
il 4 A 8 JHIE LA
0x4122_0000~0x4122_ | @M, 4bit X5 8 4™l
2 CHANN_SEL 4 GPIO,3E GP102
FFFF iH ) il
CHANN_EN[3:0]2 &
0x4123 0000~0x4123 | AD5941 & £ #% #l
3 RST_AD5941 1 GPIO, ik GPI02
FFFF GPIO
0x4124_0000~0x4124_
4 Z 10 1 i\ F| AD5941 GPIO, ik GP102
FFFF
0x41E2_0000~0x41E2_
5 ZCHECK_SPI 4 i AD5941 SPI
FFFF
i ADG1212, FE
0x4126_0000~0x4126_ | # il ELEC_BIAS .
6 ELEC_MUX_IN 4 GPIO, 3F GPIO2
FFFF ELEC_REF. ZCHK_IN
0x41E0_0000~0x41E0_ | PS i 3% #il CSI040 {7
7 STIM_SPI 4 SPI
FFFF SPI i [
0x41E1_0000~0x41E1_ | PS % $% #l AD7689 1)
8 CUR_SPI 4 SPI
FFFF SPI it [
gpio0[7]: mux_pwr_en,
0x4120_0000~0x4120_ fit B led wifi % ,
9 gpio 0/ 8/ B 8 AT AL T G H U
FFFF / B GPIO2,3E GPIO /
w5, 5 R B
16

RS, FR P BRIV 7 T

1671 319
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No PS 5K Ar HhiE X £
4T/ gpio0[6] :
stim_pwr_en(STIM_P
WR_EN) / gpio0[5] :
led_usb / gpioO[4] :
led_stim, FIHEATIRZE
& x / gpio0[3] :
led_state, TARAETER
/ gpio0[2]: rec_pwr_en/
gpio0[1] pudc /
gpio0[0]: led_rsv
gpio[2] : rstn_stim / | PCE M GPIO,
0x4125_0000~0x4125_
10 GPIO 3 gpio[1] : stim trig / | Wit LAy PS i H
FFFF /
gpio[0]: stim_int o X
% 4-8 EEGIEMG HABFHItE
EEG - EMG #A & /
No. BB/ SHE X 24
eeg_emg_sel / [1:0]
P EEG JEiE % 64. EMG i
m:EEG 4L, /n:EEG 3
99+ (mx3+4) xn+ (cx3+4) EHCN 8, 20 ML, &
1 2'b11,emg 1l eeg #H / # EMG .4 / c¢:EMG i#iE
xn BH: 99+ (64x3+4) x20+
#
(8x3+4) x20=4579 Fi
m:EEG &%, /n:EEG 3 | UL EEG % 64, 20 M
2 2601, A F eeg / 99+ (mx3+4) xn # EMG B3 / c:EMG iE | iH5, S5 99+ (64x3+4)
# X20=4019 717
m:EEG &%, /nEEG S | Ll EMG #EX N8, 20 4
3 2'b10, A F emg / 99+ (cx3+4) xn # EMG B4 /cEMG s | i 5, &A% 99+
# (8x3+4) x20=659 Fi
m:EEG i#iE%, /n:EEG 5
4 2'b00, i # #l 0 # EMG 3 /c:EMG #iE | 0

%

551 BKESHRLR

f1, BEEG FZ 1A 85+ (mx3+4) xn+14=99+ (mx3+4) xn.
EMG ¥ &: W EEG WAAER1E, EMG &A%k, GE,

g

A64 BFHIHRE:
EEG 1 EMG %54 :

EEG $#i & LA 20 Moy — Wit 5, f5k 85 A7, A HdfE oy 196 775 (64 3HIE x3+4 777 trigger)
x20, BN 2 F7 cre+12 745 upload_bytes. 20 /M EEG Hdli &4 4019 M55 itk m Md@iE, n A

RS, FR P BRIV 7 T

17

FURR R o8
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F trigger+8 MHIE x3 FHT=28 NFT. 28x20 MI=560 7T, EH ¢ MEE, n ML, EMG FIEEN
(cx3+4) xn

HA EEG Kf: 99+ (mx3+4) xn.

HA EMG Bf: 99+ (cx3+4) xn.

EEG Hl EMG #¥ A 0

A64 B TSI

SpinalStim H 4 W & it 5 M W B B F £ #F T eeg_send package num[15:0] Al
emg_send package num[15:0]iR¥E eeg emg sel[1:0]ACE , FI b [HFRHME XN, eeg send package num[15:0]FC
BN 99+ (mx3+4) xn, emg send package num[15:0]lCE N 99+ (cx3+4) xn.

IR R v (A 16k), MRRELZ [A][E]FE 2 1000/v (us), emg FANEL (4 H B E] & 290ns (28
ANEHE (8 IHIE x3 NFA5+4 A trigger) x10ns+10ns JTLREESTE]), @R —IK emg Ml eeg &3 n ML (Lbin
160 MLELE 320 M), W emg & HH 2 eeg )2 &5 ] 72 290nsxn/1000Cus)=0.29n, 415 0.29n>1000/v,
M emg & I 5 eeg 12 5 IS 8] L eeg 4> AL 2 8] 1 8] b I (8] 30 24, RIbe AR IE Wi fr, RO
0.29n<1000/v-5 A [ L (n ZEEL, v ZEZH), Sus RLETIR.

6 AL
61  RTL fiE5RK#%E
o TFEHE eeg top. ads1299 spi. cur_mon_top. ad7689 dual if. channel switch. trigger top. RHS2116

transmit/arrange %% testbench.
o AT AN T S G B RS RIEA, JRvEM L. TSR, BALERIMERESL Y.
o RN ZE S DRDY IGFESZ]. SPI BLE/ KA. TREADY . 15 I RAERI AL T
o AN E S eeg emg sel PUFMZHA. AFEAK. FIFO /. CRC HEF TLAST ME—*,
o HLEME TG RIE N BB TE . B[ SR AR PR, IR . IR clear int.
6.2  WRFBLA

BR 56 IE 1% FEL IR — I B /2 AL —SPL 35 —ADC H#E i 4 —DMA il — 5l 3/ BBt 17 $A7 . A8
ILA #% DRDY. SPI. AXI TVALID/TREADY/TLAST. FIFO RAAI . 5B 0K 75 5 A%
XTHCPI PR ARt . BRI S %/ h B %R .
7 FHAth =BT S
o YETTEAEEL T OB Aes  (RHS2116. ADG1414. LIS2DWI12. fili k%), TR Hbr N T
TREETIRE: KAT bitstream M. LAZEE 5 I Z 5 AT Block Design JyifE.
o #8%r RTL HSCERAAERLIIN, AEmESEE4ET M #i%— N UTF-8 FE@RL & &
=
o TRZE# ] inout 4% PSAXISPI 5 PL #5#I2%, WA MR =4/ 1% H 75,
s eeg_emg upload FAETEME 85 FHiMisk. 14 FHRIMEM L, WU E SRR LI,
o FAFE P SCR A HEE B S K/NS/AT A — 3 (1 x4400_0000), A SCHhhE g R CORLTE N
0x4400_0000, {7 a7 {R B R .
8 B A AR SR

H3x FEEXM BAHERE
rtl/ c6dpro_top.v, stim_config.v, led_ctrl.v 2. 2R E SRR
rtl/eeg eeg_top.v, eeg_config.v, ads1299 *.v, | EEG KL
18
TRE S, FR BRI YL A B A %18 3£ 19

g
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upload_protocol *.v, eeg_emg upload.v

B3 FEH BIHER B
eeg_upload.v

rtl/emg emg_top.v, emg_config.v Z/EMG K&
upload_top.v, upload_config.v, upload_sort.v,

rtl/upload WEESE W5 AW

rtl/current_monitor

cur_mon_top.v, cur_mon_config.v,

ad7689 *.v, cur_monitor.v

RLURRE . AbBLE fRy

breath_gen.v, debouncing.v

rhs2116_top.v, transmit_*.v, stim_*.v, ) ) ‘
rtl/rhs2116 AR R N SN L R
sine_gen.v
rtl/switch channel_switch.v, adg1414_if.v T8/ v AR 38 T
rtl/trigger trigger_top.v, trigger_detection.v A R R AR S
rtl/accel accel_top.v, accel_config.v, lis2dw12.v VA E SR
spi_full_duplex_master.v, pwm_gen.v, .
rtl/utils @M SPI. PWM. LED Hi#}

9 ftx B ZHEHH

(DTCD PRO-S FPGA VEAN B TH): &7 4548 5 iR AR -
([ SpinalStim] RGBT S5HR): REHEE. BARFEE., FARE5EKERN.
(SPINAL_STIM_REC_VO001A8): MRZ¥E M #ffidEdk. Mm% L.

o .72 spinal stim v2: c6dpro top M7 RTL ¥ H M) 4aTLH .

PERE KR . ADS1299/AFE968. AD7689. AD5941. CSI040. LIS2DWI12. ADGI1212. MUX36S16.

NSI824x X WA Tt H A HL AR FRAT e /N e AR SR B4 A A 0l o e

19

RS, FR P BRIV 7 T

g
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