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+ 08 x
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Chinesa markdown structure.

Thought for .05

B UltraCode updated thetodo lst

Thought for Ls

v Performed 3 actions

Q UltraCode searct
Q. Uliratods
3 UtiraCode listed files in

= HESER

© ARARESTEMHUTS

= EHARENSRARRREND

= B review THEHESIE RTL B%
= RS N R R

W

SRTHIEE Te/MHSRGE
HiTBE/E ALt #it

Genersting,

SREATTRGRESRETY

[Tt

= BRI TEHARR 9L AR IEMRN

SRR, SRR HIE RTL RIGEE

Stop Ciric

il peswvetiie. | oiEnter

 UliraCade (ME) 01

4

L L g

1. 2 PCI9054 $%

L3 CAN BB IIRE . e 7
L AR .. e wnsas snimammman s mmmsion amise s s e wm 5 SEEEE s 7
L BAD ARSI BB < i n sowas woonen Geid B's VIDREE AT SR SR MRS 8
1. 6 {55 IBHTh ik

LT RS EIRE . . o e 9
1. S MR BRI TIIR <o oo vvnnn v snnas s smm e womins v vies o snas o 9
10 AR RIBE AR o conimsasvommen saiy o e S R RS EEE SR 9

L L T | |

G0 IR . . oo ommms s smmes s s e A o 11
T T e T T 11
S EMIF BRI L] Lo 12
5 GO T BRI v s s v s i 5860 OS85 14
B B A B e oo A6 1530 IS SO A 0 M R 16
R < 18
I 1 3 21

CoreSparkAl Confidential

A S il R It

S CORE SPARK Al

FPGA
SErcitiah R
WM | CANBR )
[ LS SIA1000%2
o s
e L]
rei ]
WHBME [ AD7606
poionss | nmun | AR [ 0| eem BWNS | AD7606%4
BB o
W | s UARTHEO uid S ] i
s |y (TR [ | BWme | XRiGL7S

He
non |

EMIFO EMIFS IMS32006457
P2 T

MG

4 1-1 REEhGEHEM

oy Bk B S KR T M.

13 iR

AR MA3002 0t o B 1 1) 7 SRAR AR AW . BE3E AT FPGA Hifhie HHan Bhg™

th ST FPGA B3l B9 2R

W R S L.
A4
AR RSB T80 B W BT, Sl s o R ML AN
R 22 ik oA UMLK ) 1T O, SR A SR SR O LA LA RN G2 FE A

dd & 4

2 SIAE

#* 2-1 1M
[ eme | Pt | | wmsp | dEEW |
‘ | 0 S R ) ‘ IIM{;T‘;]ZUI X 2018 4

3 RiENERE

A SCRSE TR B A gl L 2 3-1.
#* 3-1 RiEFHNRRE

LR




| RXER 6

3. RERFFAtool, 5F
BB, REIAN, £KT
RiEME, E3TBX M.
BUGHI¥IFZ DT RIREF

nE

4, TRHAES, —NMNEH
¥ F234BUG,
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v MA3002_002_10

alth

¥ input_do
¥ interf

rm_qua

nd

findings.md

_matrix.md

h_mismatch.txt

¥ next_steps.md

original_rtl
¥ prog
¥ promotion_
¥ e

D

er_semantics

audit.md

on_matrix.md

antine.md

cument_inventory.md

txt

_tracker.md

WM

wos

filelist
+incdir./th

+incdir./rtl/sim/testcases

+incdir./rtl/sim

// RTL mirror

. /rtl/MA3002.v

./rtl/PCI_interface.v
./rtl/CANbus_CTRL.v
./rtl/UARTbus_CTRL.v

./rtl/Ready_RST.v
./rtl/LED_OUT.v
./rtl/IRQGen.v

./rtl/IRQ_GenSingle.v
./rtl/IRQ_GenSingle_I0.v

./rtl/lvbov.v
./rtl/lvbov10ms.v
./rtl/lvbovRST.v
frtl/LC)io CNT.v
/rtl/Filter.v
Sril/clk_1IM.v
Jrtl/altpllim.v
J/rtl/ad_fifo.v

Jrtl/sim/altera_models/altera_mf.v
Jfrtl/sim/rtl_vhdl_wrappers/dsp_port_fpga.v
/rtl/sim/rtl_vhdl_wrappers/ad7606_top.v
frtl/sim/rtl_vhdl_wrappers/workmode_config.v
/rtl/sim/bfm/ad7606_bfm.v
frtl/sim/bfm/xr161788_bfm.v

/rtl/sim/th_MA3002_with_bhfm.v
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Simulation support copied into mirror

' Existing smoke-oriented TB baseline

ad_busy[3:0] =9
o

» unstl
ns2
mst3
wie  UART_ADDR0)
wire  UART_CS.n
wie  UART_DATA[7:0]
UART_INT
UART_IOR_n
wie  UART_IOW.n
e any.ox.data

RO

[ ] = tb_ma3002_review.sv

AS LR

> CORE SPARK Al

\ r
timescale 1ns/lps
module th_ma3002_review;
localparan integer TIMEOUT_NS = 2_000_000;
real CLK_PERIOD =
reg CLK_CY,LRESET_IN,L_BLAST_n,L_LHOLD,ADS_n,LW_R_n,LCJ_PS_LVTTL, CAN_INTA, CAN_INTB, LCJIO_DAOCHE,DSP_rd_n,DSP_wr(_n,DSP_NSO,
reg [31:2] LA; reg [31:0] LAD_drive,DSP_data_drive; reg [19:0] DSP_addr;
wire L_BREQi,LBUS_LHOLDA, L_LINT_n,READY_n, JO_LVTTL, UART_INT,UART_IOR _n,UART_CS_n,UART_IOW_n,UART_RSTn,CAN_CSA_n,CAN_WR_n,CA
wire [3:0] ad_busy,ad_frstdata,ad_csn,ad_rdn; wire [15:0] ad_data; wire [31:0] DSP_data,LAD; wire [7:0] TEA,TED,CAN_AD,CF6_
assign LAD = LW_R_n ? LAD_drive ;
assign DSP_data = DSP_data_drive;
assign CANAD = (CANRD_n == 1'b0) ? 8'hA5 : 8'hzz;
initial CLK.CY = 1'b0; always #(CLK_PERI0D/2.0) CLK_CY = ~CLK_CY;

ad7606_bfm ad_bfm(.clk(CLK_CY), .rst_n(LRESET_IN), .ad_convst(ad_convst),.ad_reset (ad_reset),.ad_csn(ad_csn),.ad_rdn(ad_rdn),
xr161788_bfm uart_bfm(.clk(CLK_CY),.rst_n(LRESET_IN),.UART_CS _n) , .UART_IOR_n(UART_IOR_n), .UART_IOW_n(UART_IOW_n),
task wait_clk; input integer n; integer i; begin for (i=0; u
task init_bus; begin L_BLAST_n=1'b1;L_LHOLD=1'b0;ADS_n RURN \="0;LAD_drive="0;CAN_INTA=1"b1;CAN_INTB=1"b1;LCJ
task do_reset; begin LRESET_IN=1'b0; wait_clk ; LRESET_IN=1'b1; wait_clk(10); end endtask
task pci_write32; input [31:0] addr; input [31:0] data; begin @(posedge CLK_CY); L_A=addr
sk pei_read32; input [31:0] addr; output [31:0] data; begin @(posedge CLK_CY); L_
tc_smoke; reg [31:0] rd; begin pci_read32(32'h0000_1000,rd); $display("[TC_SHOKE] ve
te_bh_read_1018; reg [31:0] rd1,rd2; begin pei_read32(32'h0000_1004,rd1);
tc_bh_mask; reg begin CAN_INTA=1'b0; wait_clk iwri
te_bh_1020; reg begin pci_write32(32'h0000_10
tc_bh_1024_alias; reg [31:0] rd; begin pei_write32(32'h0000
te_bh_clear_codeS; begin pci_write32(32"h0000_1008,32'h0000_000
tc_bh_1020_usage; reg [31:0] rd; begin force uut.fifo_usage =
tc_bh_can_alias; reg rd; begin pci_read32(32'h0000_0000,rd); $display( rd=0x%08x can_Link_addr
task tc_bh_empty_polarity; begin wait_clk(2); $display("[TC_BH_EMPTY] adempty_n=sb Srcs=ib",uut. inst15. adenpty_int_n
task tc_bh_1008_reset; reg [31:0] rd; begin pci_read32(32'h0000_1008,rd); $display("[TC_BH_1008] rd=0x%08x soft_clear=0x%02
task tc_bh_irq_release; begin force uut.inst15.Soft_Mask = 8'h7b; CAN_INTA=1'b0; wait_cl(6); $display("[TC_BH_REL_A] irq=%
string testnane;
initial begin Sdunpfile(
initial begin #(TIMEOUT_|
endmodule

1; LAD_drive=data; LW R
LW_R_n=1"b0; ADS_n-
",rd); if (rd!=32'hs

'h0000_07d0) ; wa
10000_000:

0000
pci_read32(32'he 4
_CLRS] soft_clear=0xx0
,rd); Sdisplay(" [TC_BH_10

aves/tb_ma3002_review.vcd"); $dumpvars(0,tb_ma3002_review); init_bus(); do_reset(); if (!$valuesp
); $display("[TB_TIMEOUT] %0d",TIMEOUT_NS); $finish; end
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HI-8435 HI-8435 Datasheet Block Diagram
b H I -84 3 5 The functional block diagram is graphical in the original PDF and is omitted from this Markdown version.
INTEGRATED CIRCUITS >-Ch | | BLOCK DIAGRAM Source PDF: HoTtic-HI-8435. pdf . e
32-Channel Ground/Open or Supply/Open _— Pin Descriptions
My 2016 Sensor with SPI Interface -} This Markdown file is a readability-focused conversion of the original PDF datasheet. It preserves the text content in a cleaner structure for downstream
T T wose : processing. Graphical figures, package drawings, and some bitfield layouts are simplified; refer to the PDF when exact artwork matters. Pin Function  Description
ﬁ I
APPLICATION . ' ‘ ]
GENERAL DESCRIPTION s 6t ! 32-Channel Ground/Open or Supply/Open Sensor with SPI Interface vioste Supply 3.3 power supply for both sensors and logic.
« Avionics Discrete to Digital Sensing J 2 P i . ! . — .
The HE8435 s a 32-channel discrete-to-dlighal sensor o N X ; Appllcatlon e by Input used to supply current to sense lines in GND/Open operation. Each bank of 8 inputs has one VWETn pin.
fabricated with Silicon-on-Insulator (sOI) technology | PIN CONFIGURATIONS 5 ! - ! Internal 50 kQ to GND.
designed to interface with a Serial Peripheral Interface 5888 oy ol Y . - to-
(spg i g W' A [l ! Avionicsdiscrete to-digital sensing spgy | DiSCTEte Four banks of 8 discrete inputs programmable through SPI as either GND/Open or supply/Open. PSEN<3:0> selects
god284 B SeNsE<3L:
253.9228558 | i G D inti " input the bank type: 0 for GND/Open, 1 for supply/Open. Input status is stored in 50<31:0>
Four defebede I
GND/Open or Supply/Open_ sensors. SupplylOpen 3z9zeamnany i e e CHPEIon oo Supply 0V ground for sensor and logic
sensing s alsoreferred to as 28V/Open sensing. i nnn I maso 5 I .
: 7 { The HI-8435 is a 32-channel discrete-to-digital sensor built with Silicon-on-Insulator (Q) technology and designed to interface to a Serial Peripheral ‘
All sense_inputs are_interally lightning_protected to — ! ! Interface (SP)] sax ‘D‘g"f SP clock
DO160G, Section 22, CatAZ, BZ and ZZ without external h ! npu
components. — i | All sense inputs include internal lightning protection to DQ1§0G, Section 22, Categories AZ, BZ and ZZ without requiring external components. —
- | I csn Pl chip select, active low, internal 30 ka pull-u
The sensing circuit window comparator thresholds are set H-S435PAT I I The sensing window-comparator thresholds are programmable through center-threshold and hysteresis registers. Thresholds can be programmed from Input 2 (IR
by programming the center threshold and hysteresis HI-8435PQM | '
registors o values from 2V fo 22V, The digitl values of the ! . 2V t0 22 V. The digital status of sensed inputs can be read either bank-by-bank or across all four banks using a single command. Dighal
sensed inputs can be read either one bank at a ime orall4 SN I i st SPI serial data input, internal 30 k pull-down.
bankswith one command. I ' The 32 sense channels are arranged as four banks of eight. Each bank can be programmed as either GND/Open or Supply/Open sensing. Supply/Open Input
. I
Each bank of sensors have a VWETn pin available for ! : sensing s also referred to2s GAVIGIEN sensing; = Digital 5P serlal data output.
I I
g%’sfg:“e: of el ohisgeyol supely/pul UR cument el ! H Each bank provides a VWETn pin that can be used to source pull-up current in GD/open applications. The digital-side interface is 3.3 V CMOS-compatible, (L
I I which allows direct connection to many FPGAS and microcontrollers, Digital
Interface to the digital subsystem is simple CMOS logic i i w5 bt Master Reset Bar, active low, internal 30 kQ pull-up.
1 and outpu 33v snse 7o ; ! . . .
logc allowing dirot comecion o a vice range of 44 Pin Plastic Quad Flat Pack (PQFP) . ! Pin Configurations
5 ==
10mm x 10mm ok Table 1
— l Pin/package drawings in the PDF are graphical and are omitted from this Markdown version. Refer to the original PDF for exact package views and pin
—] ! numbering.
— I % SPI Commands
] I
o
. I
FEATURES H—] | Features opcode  RW  batabyes Descripton
I I
+ Robust CMOS Silicon-on-Insulator (SO technology | ] S==S22ss 5! ! * Robust CMOS Silicon-on-Insulator (SOI) technology ox02 w 1 Write Control Register
« 32-channel Programmable Sense Operation, SENSE_23-16 ; : Jor—" i ”
GND/Open or Supply/Open, 4 X 8 Input Sensors HI-8435PCI I h ~channelprogramrmable sense operation ox04 w 1 Write Program Sense Banks Register, PSEN<3:0>
& Programimabi HILO Trcshold and Hystersis HI8435PCT 5 ' « GND/Open o Supply/0pen sensing in 4 banks of 8 inputs
05V steps, from 2V fo HI-8435PCM sense stz T ! oA w 2 Write GND/Open Threshold Center Value and Hysteresis
+ Single Low Voltage Supply Operation for low ! H « Programmable high/low threshold and hysteresis in 0.5 V steps from 2V to 22V
hresholds applications. ! ! e . i on for lowsthreshold apnicat ox3c w 2 Write Supply/Open Threshold Center Value and Hysteresis
« Single low-voltage supply operation for low-threshold applications
. I i
Loglo Operation from 3.0V to 3.6V i i ox1e w 1 Write Test Mode Data Register
+ 20 MHz Serial Peripheral Interface (SPI) * Logic operation from 3.0V to 3.6 V
‘ :.ﬂ’:li;?::;‘:i:;ﬁ:?pms o e —— ox82 R 1 Read Control Register
i & - N N e o Lightning-protected sense inputs 0x84 R 1 Read Program Sense Banks Register
MIL-STD-704 compliant 44 Pin Plastic QFN Figure 2. ightning-pi p
« Internal Seif-Test 7mm x 7Tmm « Airbus ABDO100H compliant oxea R 2 Read GND/Open Threshold Center Value and Hysteresis
—t © MIL-STD-704 compliant oxsc R 2 Read Supply/Open Threshold Center Value and Hysteresis
LT INTEGRATED CIRCUITS
/ ) ) www.holtic.com HOLT INTEGRATED CIRCUITS * Internal self-test Ox9E R 1 Read Test Mode Data Register
s ey ff) 07116 2
0x90 R 1 Read Bank 0 SouT Register, S0<7:0>

1. BRPEEECHFRURBEXSHEE
2. REDE IS FMERARFGIER ENE (EE
Datasheet) , ¥1F@EtrcARRE, MESHIETHESE
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| ZHRATRG

3. BRIERRTL (TEA=M1) , &
BEEEASpecX (TEIALIKITIHEPR) , T

b=, MLE4,

BN ERIE200 # AN, RAEEMSE T Tiz

ImAR RS/ F 9T & TAE

HI-8435 SPI IEEhITHIZS I&ITHHIRH

TSI

hR7s: 1.0 | B#: 2025-01-01

B

18 R
2% BHHE

BIE RGERN

o EORN

EE B

BoH FEBEN

878 BIFAR SRR

F1E XHER

1.1 &THE

1.0 2025-01-01 sakRA
1.2 FERIE

&5 2

SPI Serial Peripheral Interface

CPOL Clock Polarity

CPHA Clock Phase

VTHI High Threshold Voltage (>12V)

VTLO Low Threshold Voltage (<4V)

FSM Finite State Machine

PSEN Program Sense Banks Register

GOCENHYS GND/Open Center & Hysteresis Register

SOCENHYS Supply/Open Center & Hysteresis Register

16

25 1ERIR
2.1 &R

FB— T FPGARIHI-8435:0 Fy SPISE TN RS, Fehlith A #46 (LAC B 3238 8k S 2R AR

2.2 iR

F4BY 5 50MHz, SPIEZR 100kbps (SCK)

SPI Mode 0 (CPOL=0, CPHA=0), MSB First

32iBIE AL E JIGND/OpentEzt,

VTHI=12V, VTLO=4V, FHR">12VARE. <4VAR'HER
FPGAEfIREENIMAEN, REREIFREEEE

.

2.3 AHR

MERFEHEESRE, 28t/FESMNET.

$H3E RARN

3.1 TREEEE
R hisa3s_driver EIELTFFINAER:

o SPI Master: F4SCK. JEFHSI. SO, HICSN
 Config FSM: =#HAER5(PSEN—GOCENHYS—~SOCENHYS), SER/Ei#NIREUATS
* Read FSM: BB RIX0xF8IELIRIBALEERS

3.2 UEEER

FPGA — SPI SI — HI-8435 (E35</40E); HI-8435 — SPI SO — FPGA (E#UE)
3.3 BghiE

BETPRE: SOMHzR 4B $h, SPI SCKESAF=4, 100kHzo

3.4 B{u%l

SEREBEN rscn. BEMRREFSMMidlett \NECERTE.

CoreSparkAl Confidential

AT FOENX

4.1 {OFIR

Lo 0]
clk Input
rst_n Input
spi_sck_o Output
spicsn_o Output
spi_mosi_o Output
spi_miso_i Input
channel_data_o Output
data valid_o Output
init_done_o Output
= N

55 kA

5.1 K&

E FSM RZSHEIR:

1.S_IDLE: SfIE%H, # N S_CFG_PSEN

A S il R It

< CORE SPARK Al

E 2

1 RGBT SOMHz

1 SHEEREMN
1 SPIRYEH, 100kHz
1 SPIFE, {EAER
1 SPIZHMA(SI)
1 SPIEAMLL(SO)
32 3ABERAHIR

1 EBHIEERIET, Bod
1 MaSERIET

2.5 CFG_PSEN: %% 0x04 0x00 ), 12 E£#bankIGND/Open
3.S_CFG_GOCENHYS: %% 0x3A 0x08 0x10 (3F5), ACEGND/Openl JiR

4.5_CFG_SOCENH!
5.5_INIT_DONE:
6.5 READ ALL:
7.5 READ WAIT: &45iEIfR/EEE AL

nit done_o, HNEEURIE

5.2 SPHANISE

OxF8 FHERAF TR GFHHI),

&% 0x3C 0x08 0x10 (3F ), ACESupply/Openi]fR

HH3ATBERS

® Mode 0: CPOL=0, CPHA=0; SCKZ=MRfE, LFHARHE, FHAHL

© MSB First
© SCK#fiZE=100kHz, £3$HH#=50MHz/(2x100kHz)=250

* 5i5%: opcode + data bytes, 5% opcode + #%lf(data bytes

5.3 RIS
FR: VTHI=12V, VTLO=4v

© Hysteresis = VTHI - VTLO = 8V — GOHYS = 0x08

* Center Value code = VTHI + VTLO = 16 = GOCVAL = 0x10
o BHiE: Center=16x0.5=8V, VTHI=8+8/2=12V v/, VTLO=8-8/2=4V v
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( - i il 3o
DFT  Analog Input Conversion MR TR B
‘ 2 Pattern Conversion Test Program
st 453111 4
el y ' evcd el C/C++/VB/Java...
stil 2. Coding
- Y, 3. Debug
4. Review
- Y,
ATERIR ESERIRE
M3 SR EX
Vmin/Vmax search pin group/mapping
Mbist/scan Timing
USB/PCIE Voltage
Efuse Conversion stil
IS5 MRAFFEIEEH Case By Case

TO
MPV

BringUP

CS

@EEE&‘&

CORE SPARK Al

Mapping Mode

4 _ ™
A T BREY AlE s iR 5T
( N ™
e oo @
circuit ' Al
SEEEE/NE diagram preprocessing
—>F T mapping Auto fix
— _EANI0IIE
S>RIEER . sex7 )
2 = M [—
{Eiggégéi X ReI;c?opr:gﬁip é%*’
N\ J S V)

SS/FR
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SRS ERITE

SAIRITHFF: RIEEEE,

MEZE, REERR? \1‘)?'5
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E: IPIRITARS
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E: SRIRTE
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LOONGSON TECSINOLOGY

awinic

S A HESDYIRAE
S A HEESE/REIASCIIEAE
mYapiapd=EYl

ShRIZHFF: 1%:%?%,

mBEZEs, LTZ2nzikB ks
...

mE: SRRRRS
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hE: TZF
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