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A Silly Debug Story

 Manual test of error logic in physical hardware
* Cannot clear the error status bits
* Multiple engineers stumped

* Root cause: mistyped/misread data values
* E.g. Writing 9x0001000 instead of 0x00010000
* E.g. Writing 00010030 instead of 9x00010030
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A Need Presents

* Humans are error prone
e Decoding register values into field values
* Encoding field values into register values
* Decoding numeric values into symbolic values (enumerations)
* Byte swapping

* Inefficient information sharing
* Inefficient information access
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A Solution Develops

* Modern web technologies
* Static + interactive content
* Direct permalinks

* Client-side web application
* No client install required
e Simple hosting
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{8} regvue - SiFive FE310RISC-V Sot X 4+

< C

SiFive FE310 RISC-V SoC v1.0

» clint

» plic

» wdog
» rtc

» aonclk
» backup
» pmu

» prci

» otp

» gpio0

v uart0

txdata
rxdata
txctrl
rxctri
ie
ip
div
div_enum
» gspi0
» pwmO
» i2c0

L4

0x2000000

0xc000000
0x10000000
0x10000000
0x10000000
0x10000000
0x10000000
0x10008000
0x10010000
0x10012000
0x10013000
0x10013000
0x10013004
0x10013008
0x1001300c
0x10013010
0x10013014
0x10013018
0x10013018
0x10014000
0x10015000
0x10016000

annnnnan

Ctri+K

Transmit Data FIFO Register - uarto.txdata

SiFive GitHub

@ github,jpl.nasa.gov/pages/regvue/regvue/v1/#/root/uart0/txdata?field=data&data=https://github.jpl.nasa.gov/regvue/demos/raw/main/od.. & Y O &

Press Release [__3

0x10013000

31|30|29|28[27|26[25(24]23|22|21|20]19]18[17|16] 15| 14| 13]12] 11| 10] 9 | & 7]6 | 5 | a3]2]1]o0

= rsvd0 data

0 0x000000 0x00
0x00000000

Base Reset

B|D|H| |Byte | Word POR

Writes to this register push data into the UART transmit FIFO.

Bits .

31

30:8

7:0

accellera)
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Description

Indicates whether the transmit FIFO is full. If this bit is 1, writes

to this register will be dropped. This bit is updated on write.

Name Access
full ro
rsvd0 rsvd Reserved
data rw

that was last pushed into the FIFO.

Jet Propulsion Laboratory
California Institute of Technology

For writes, the data to push into the FIFO. For reads, the data
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PDF Register Example

24.6.1 SPI control register 1 (SPIx_CR1)

Address offset: 0x00
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BIDI BIDI CRC CRC RX LSB )
MODE OE EN NEXT CRCL ONLY SSM 5SSl FIRST SPE BR [2:0] MSTR | CPOL | CPHA

Bit 15 BIDIMODE: Bidirectional data mode enable. This bit enables half-duplex communication using
common single bidirectional data line. Keep RXONLY bit clear when bidirectional mode is
active.

0: 2-line unidirectional data mode selected
1: 1-line bidirectional data mode selected

Bit 14 BIDIOE: Output enable in bidirectional mode
This bit combined with the BIDIMODE bit selects the direction of transfer in bidirectional mode
0: Output disabled (receive-only mode)
1: Output enabled (transmit-only mode)
Note: In master mode, the MOSI pin is used and in slave mode, the MISO pin is used.
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PDF Register Example

Limited space for

Need to manually
encode/decode field

16 bits let alone 24.6.1 SPI control register 1 (SPIx_CR1) between field and
32 bits Address offset: 0x00 register values
Reset value: 0x0000
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
M%%IE Bc:[él CEF:IC h(.I:ERX(':I' CRCL Ol:lf‘r SS} Ssl Fll_ng SPE BR [2:0] MSTR | CPOL | CPHA

Missing

BIDIMODE: Bidirectional data mode enable. This bit enables half-duplex communication using
o TO 0 common single bidirectional data line. Keep RXONLY bit clear when bidirectional mode is reset va | ue
active.
0 U C C 0: 2-line unidirectional data mode selected
1: 1-line bidirectional data mode selected

= Bit 14 BIDIOE: Output enable in bidirectional mode
This bit combined with the BIDIMODE bit selects the direction of transfer in bidirectional mode
0: Output disabled (receive-only mode)
1: Output enabled (transmit-only mode)

Note: In master mode, the MOSI pin is used and in slave mode, the MISO pin is used. M | SSi n g SOftW are

access type
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HTML Register Example

AUDIO_RX_ STAT

Address: oxfooibooo + oxio = oxfooiboio

Field Name Description
Rx data path status
[o] OVERFLOW Rx overtlow
31 30 | . | . . . 24 [1] UNDERFLOW Rx underflow
enate_c 13””'9'5‘ | ﬁ‘fo_deptlh | . 2] DATAREADY 256 words of data loaded and ready to
read
True
23 . 22 21 . . . . 16 [3] EMPTY No data available in FIFO to read
fifo_depth rdcount [12:4] WRCOUNT Write count
[21:13] RDCOUNT Read count
15 13 12 8 -
T ‘ ' T T [30:22] | FIFO_DEPTH FIFO depth as synthesized
rdcount wrcount
! ‘ : . ! [31] CONCATENATE. CH ELS Recei.ve and send both channels
atomically
7 4 3 2 1 0
T T T
wrcount emptydatareadyderflowverflow
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HTML Register Example

AUDIO_RX_STAT Text overflow and truncation

Address: oxfoo1booo + ox1g ‘ (meanlng > presentat|0n) Missi ft
Name Description ISSING software
Rx data path sta
P OVERFLOW Rx overflow access type
31 . . | . . . UNDERFLOW Rx underflow
enate_channels fifo_depth . . ;
. | | | . . 2] DATAREADY 256 words of data loaded and ready to
read
True
23 . 22 21 . . . . 16 [3] EMPTY No data available in FIFO to read
. fifo_depth rdcount [12:4] WRCOUNT Write count
Multiple ' | L
[21:13] RDCOUNT Read count
rows 15 13 12 8 -
T ' ' T T [30:22] | FIFO_DEPTH FIFO depth as synthesized
rdcount wrcount
) ) . . . [31] CONCATENATE, C ELS Recei.ve and send both channels
atomically

7 4 3 2 1 0

T T T
wrcount emptydatareadyderflowverflow

L 1 1 ‘

Text overflow
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Regvue Register Example

rx_stat - audio.rc_stat

0xf0019010

31]30[20]28[27] 262524 232221 [20[ 181817161514 [13[12[n o[ a]e[7[6[5[4[3]2]1]o0 Bits Name Access S

»

g 31 concatenate_channels rw Receive and send both channels atomically
2 R 30:22 fifo_depth ro FIFO depth as synthesized

S, o8

L fifo_depth rdcount wrcount g 215 21:13 rdcount wic Read count

o s|Z|2|2

o Z|5|0° 12:4 wrcount wilc Write count

1]

2 3 empty ro No data available in FIFO to read

o

° 2 dataready ro 256 words of data loaded and ready to read

! 0x000 —— 0x000 ojojojo 1 underflow wic Rx underflow

0x80000000 0 overflow wic Rx overflow

Base Swap Reset

B|/D|H| Byte|Word

2023
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Regvue Register Example

Arbitrary length

identifiers Full symbolic path Sortable

Software

access type

rx_stat - audio.rx_stat
0xf0019010
30[20[28[27]26]25]24 23] 22[ 212010 18] 17[16]15[14 [13[12] 11 ]10] Mouseover Bits Name Access S
©
% hl h || htl n 31 concatenate_channels rw Receive and send both channels atomically
@ . .
5 = 30:22 fifo_depth ro FIFO depth as synthesized
<]
%‘ fifo_depth rdcount wrcount E 21:13 rdcount wic Read count
E; 3 12:4 wrcount wic Write count
= o
§ F | eld Va I U eS 3 empty ro No data available in FIFO to read
° / 2 dataready ro 256 words of data loaded and ready to read
! 0x000 - —— ‘ 0x000 ojojojo 1 underflow wic Rx underflow
0x80000000 A N 0 overflow wic Rx overflow
Base Swap

B[D|H| Byte|word

Register value

. 2023
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PDF Address Map Example
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Bus Boundary address Size Peripheral Peripheral register map
0x4001 5C00 - 0x4001 7FFF |9 KB Reserved -
0x4001 5800 - 0x4001 5BFF |1 KB DBGMCU -
0x4001 4C00 - 0x4001 57FF |3 KB Reserved -
0x4001 4800 - 0x4001 4BFF |1 KB TIM17 Section 17.6.16 on page 468
0x4001 4400 - 0x4001 47FF |1 KB TIM16 Section 17.6.16 on page 468
0x4001 4000 - 0x4001 43FF |1 KB TIM15 Section 17.5.18 on page 449
0x4001 3C00 - 0x4001 3FFF |1 KB Reserved -
0x4001 3800 - 0x4001 3BFF |1 KB USART1 Section 23.7.11 on page 640
0x4001 3400 - 0x4001 37FF |1 KB Reserved -

APB 0x4001 3000 - 0x4001 33FF |1 KB SPI1 Section 24.6.8 on page 676
0x4001 2C00 - 0x4001 2FFF |1 KB TIM1 Section 13.4.21 on page 294
0x4001 2800 - 0x4001 2BFF |1 KB Reserved -
0x4001 2400 - 0x4001 27FF |1 KB ADC Section 12.11.11 on page 220
0x4001 1800 - 0x4001 23FF |4 KB Reserved -
0x4001 1400 - 0x4001 17FF |1 KB USART6 Section 23.7.11 on page 640
0x4001 0800 - 0x4001 23FF |7 KB Reserved =
0x4001 0400 - 0x4001 O7FF |1 KB EXTI Section 11.3.7 on page 180
0x4001 0000 - 0x4001 03FF |1 KB SYSCFG Section 9.1.7 on page 151

- 0x4000 8000 - 0x4000 FFFF |32 KB Reserved -

| Jet Propulsion Laboratory
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PDF Address Map Example

Bus Boundary address Size Peripheral Peripheral register map
0x4001 5C00 - 0x4001 7FFF |9 KB Reserved -
0x4001 5800 - 0x4001 5BFF |1 KB DBGMCU -
0x4001 4C00 - 0x4001 57FF |3 KB Reserved -
0x4004%500 - 0x4001 4BFF |1 KB TIM17 Section 17.6.16 on page 468
>0X400'1 4400 - 0x4001 47FF |1 KB TIM16 Section 17.6.16 on page 468
0x4001 4000 - 0x4001 43FF |1 KB TIM15 Section 17.5.18 on page 449
0x4001 3C00 - 0x4001 3FFF |1 KB Reserved -
0x4001 3800 - 0x4001 3BFF |1 KB USART1 Section 23.7.11 on page 640
0x4001 3400 - 0x4001 37FF |1 KB Reserved -
APB 0x4001 3000 - 0x4001 33FF |1 KB SPI1 Section 24.6.8 on page 676

0x4001 2C00 - 0x4001 2FFF |1 KB TIM1 Section 13.4.21 on page 294
0x4001 2800 - 0x4001 2BFF |1 KB Reserved -
0x4001 2400 - 0x4001 27FF |1 KB ADC Section 12.11.11 on page 220
0x4001 1800 - 0x4001 23FF |4 KB Reserved - (
0x4001 1400 - 0x4001 17FF |1 KB USART6 Section 23.7.11 on page 640 L
0x4001 0800 - 0x4001 23FF |7 KB Reserved =
0x4001 0400 - 0x4001 O7FF |1 KB EXTI Section 11.3.7 on page 180
0x4001 0000 - 0x4001 03FF |1 KB SYSCFG Section 9.1.7 on page 151

- 0x4000 8000 - 0x4000 FFFF |32 KB Reserved -
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Regvue Address Map Example

> pwr 0x40007000 =
> i2c1 0x40005400 cfgri - ade.cfort

i2c2 0x40005800 0x4001240c
» iwdg 0x40003000 31[30]29]28 27|26 25] 242322 |21 [20[19]18]17[16]15[14[13]12[n[w] e8] 7[6|5]4][3]2]1]0
» wwdg 0x40002c00 . ~ || e | > o < o — s 2| c

Q| ;0 ) ='|=| O @ c o |Gl o

b tim?1 0x40012c00 ?3 awdch ?3 HE rsvd1 é % % 5| E % % % 2 8 |5|8|8
b tim3 0x40000400 ® © 2 °®
» tim14 0x40002000 0 0x02 O0x0 |0]0 0x00 Of1]0[1]0] Ox0O |0 0x0 0| Ox0O OO0
» tim6 0x40001000 0x0800A000
» EXU 0)(40010400 Base Swap Reset
b nvic 0xe000e100 B|/D|H |Byte|Word
» dma 0x40020000
b rec 0x40021000 configuration register 1
» syscfg 0x40010000
v adc 0x40012400 Bits 1 Name Access Description

isr 0x40012400

ier 0x40012404 31 rsvd3 rsvd Reserved

or 0x40012408 30-96 awdch w Anlalc;g watchdog channel

cfgr1 0x4001240c selection

cfgr2 0x40012410 25:24 rsvdz2 rsvd Reserved

- B | 2023
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Regvue Address Map Example

 owr Simple R
WSl address map cfgr - ade.ciort
262 0x40005800 Ox44101240c
» iwdg 0x40003000 3f[30]29]28 27|26 252423 22|21 [20[19]18]17[16]15[14[13]12][n[w]e[8]7[6[5]4][3]2]1]0
» wwdg 0x40002¢00 ~ |2l Sle| 2|8 ¢ o| = c 5|25
=l @
b tim1 0x40012c00 awdch 213 S rsvd1 SI1SI2I5|E| € |3| ¢ 2 8 |58l
- S|l ®© = [} = @ [S]
b tim3 0x40000400 L © ° ®» 5|
» tim14 0x40002000 0 0x02 0x0 |0]|0 0x00 Of1]0[1]0] Ox0O |0 0x0 0| Ox0O OO0
» tim6 0x40001000 0x0800A000
. ( . Swap Reset
Map and register [Ewapys
side-by-side o
e ion register 1
0x40870000
v adc 0x20012400 Bits " Name Access Description
isr 0x40012400 21 0 g R g
ier 0x40012404 sy v eserve
or 0x40012408 30-96 awdch w Anlalcig watchdog channel
cfgr1 0x4001240c selection
cfgr2 0x40012410 25:24 rsvdz2 rsvd Reserved

2023
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Incremental Search m—

@) regvue - Multi-SoC Example X +
< C @ github.jpl.nasa.gov/pages ?data=https:/github.jpl.nas regvue/demos/raw/main/various/all json 2 ¥ O &
Multi-SoC Example (v1.0) 4k GitHub [y

-

ARM_Sample - 1.0
AT91SAMICN11 - 20130208
EFM32G200F16 - 4.0.0
LPC1102_4 v4 -4
M051_Series - 0.1
MO61 - 2.0.2.1
MB9OAF10xN - 1.8
MKO2F12810 - 1.6
STM32F030 - 1.0
e310x- 1.0

esp32c3 -3

ht32f125x - 1.0

nrf51 - 522

rp2040 - 0.1

Multi-SoC Example

v ¥

GitHub

-

Sub-Elements Map
Offset Name |31|30|29|28 27|26/25|24|23/22/21|20(19/18/17(16/15/14/13/12|11|110/9 |8 |7 |6 5|4|3|2 |1 |0

v v v ¥
ple

-

ARM_Sam

Powered by

VN32G200F16 | AT91SAMIOCN11

' . ‘ 2023
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Incremental Search m—

© regvue - Multi-SoC Example x +

< c @ github.jpl.nasa.gov/pages/regvue/regvue/v1.1.3/#/2data=https://github.jpl.nasa.gov/regvue/demos/raw/main/various/all json 2 %« O 2

| J
AT

sig_done Field
LPC1102_4_v4 flashctrl.fmstat:sig_done 0x4003CFEQ | X

* Press “Ctrl + k”

search_enable Register
esp32c3.rsa.search_enable 0x6003C824 X
o esc

' - . 2023
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Incremental Search m—

@) regvue - Multi-SoC Example X +

us/alljson 2 % O &

< C @ github.jpl.nasa.gov/pages/r

?data=https://github.jpl.na
X <}
. Type “e”

efuse Block
esp32c3.efuse 0x60008800
e e e

edma_ctrl Register
esp32c¢3.system.edma_ctrl 0x600C003C
e eset registel

extipselh Register
EFM32G200F 16.gpio.extipselh 0x40006104
Exle e ele egiste

extipsell Register
EFM32G200F 16.gpio.extipsell 0x40006100
Exte Cl ele egiste

extmem Block
esp32c3.extmem 0x600C4000
Exte e

enable0 Register
€310x.plic.enableQ 0x0C002000

2023
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Incremental Search m—

@) regvue - Multi-SoC Example X +
< C @ github.jpl.nasa.gov/pages/r ?data=https://github.jpl.na ue/ us/all json 2 ¥ O &
[ er x }
err Register
° Type ”rr" MKO2F12810.dma.err 0x4000802C
Err
query_error Register
esp32c3.hmac.query_error 0x6003E068
Err:
events_errorech Register
nrf51.ecb.events_errorech 0x4000E104
usbphy_direct_override Register
rp2040.usbctrl_regs.usbphy_direct_override 0x50110080
erri
pmerrloc Block
AT91SAMOCN11.pmerrioc OxFFFFEG00
Err

rd_repeat_err0 Register
esp32c3.efuserd repeat errQ 0x6000897C

2023
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Incremental Search m—

@) regvue - Multi-SoC Example X +
< C @ github.jpl.nasa.gov/pages/r ?data=https://github.jpl.na ue/ us/all json 2 ¥ O &
[ error| x }
query_error Register
esp32c3.hmac.query_error 0x6003E068
Error
° T e “ 0 rn events_errorech Register
yp nrf51.ecb.events_errorecb 0x4000E104
errorc Register
EFM32G200F 16.dma.errorc 0x400C204C
Error
errorsrc Register
nrf51.uart0.errorsrc 0x40002480
Error error
errorsrc Register
nrf51.twi0.errorsrc 0x400034C4
error error
events_error Register
nrf51.twi0.events _error 0x40003124

2023
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Incremental Search m—

{l‘é} regvue - Multi-SoC Example x +
&« C & github jpl.nasa.gov/pages e/regvue/v1.1.3/#/root/esp32c3/hmac/query _error?data=https://github.jpl.nasa.go gvue/demos/r: = T o 2
Multi-SoC Example (v1.0) ri+K GitHub  [(H
> gpio 0x60004000 query_error - esp32c3.hmac.query_error
» gpiosd 0x60004f00 0x6003e068
~ hmac 0x6003e000
set_start 060032040 31]30[20 2827 2625 24 [ 232221 [20 101847 [16] 15141312 Jwe]eJe[7[e[s[4[a3[2]1]0
set_para_purpose 0x6003e044 §
set_para_key 0x6003e048 rsvd0 5,
set_para_finish 0x6003e04c g
set_message_one 0x6003e050 =
° P ress “ E nte r” set_message_ing 0x6003e054 0x00000000 0
set_message_end 0x6003e058 | 0x00000000
set_result_finish 0x6003e05¢c Base Swap Reset
set_invalidate_jtag 0x6003e060 B/D|H |Byte|Word Defauit
set_invalidate_ds 0x6003e064 7
query_error 0x6003e068 Error register
query_busy 0x6003e06¢c
wr_message_mem0  0x5003e080 Bits " Name Access Description
wr_message_mem1 0x6003e081
wr_message_mem2 0x6003e082 31 rsvd0 revd Reserved
Wr_message_mem3  0x6003e083 0 qurey_check read-only Hmac configuration state. 0: key are agree with purpose. 1: error

wr_message_mem4 0x6003e084 Powered by regy

- - ‘ 2023
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Responsive Design

i:nt regvue - Multi-SoC Example X + ~ B - *
< C & github jpl.nasa.gov/pages/regvue/regvue/vl.1.3/#/root/ARM_Sample/timer0/cr?field =cntsrc&data=https://github.jpl.nasa.gov/regvue/demos/raw/main/various/all json = Yr O &
Multi-SoC Example (v1.0) v Horizontal REEN:)
~ ARM_Sample - 1.0 | field names
~ timer0 0x40010000 CrI - ARM_Sample.timer0.cr
or 0x40010000 0x40010000
sr 0x40010004 31 [ 30 [ 20 [ 28 [ 27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [20 [19 [18 [ 17 [ 6 [ 15[ 14 [13[12[n]w0]9[s 6 [ 5[ 4][3]2]17]o0
"
q int 0x40010010 - _ - 5 o »
> -—
count 0x40010020 ] rsvd2 idr o % s > E_ capsrc cntsrc é mode cnt 2] o
3] 2] = 2
match 0x40010024 - 8
prescale rd 0x40010028 0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0 0x0 0x0 0|0
prescale_wr 0x40010028 0x00000000
reload0 0x40010050 Base Swap Reset
reload1 0x40010054 BIDIH Byte Word Default
reload2 0x40010058
reload3 0x4001005¢ Control Register [ Powered by regvue v1.1.3 ]
timer1 0x40010100

| - = 2023
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Responsive Design

) ~ - 0 X
{é} regvue - Multi-SoC Example X +

&« C @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerO/cr... = Yr O &

Multi-SoC Example (v1.0)

Cirl+K

CI' - ARM_Sample.timerO.cr 21le - -
0x40010000
31[30[20]28]27]26]25]24] 23] 22[ 2120 19]18]17[16[15] 14[13[12[1]10] 9[8[ A6 [5[4[3[2]1]0

[ ° - 42 o & o o o

= @ o o Q b= —

|28 2|5 5| § £ & B | 5|E|5

[ [ & = 4 @ ] 5}

[&]
0| Ox0 0x0 | OxO | 0x0 | Ox0 | OxO | OxO 0x0 0x0 0| O0x0 0x0 0|0
0x00000000
Base Swap Reset
B|/D|H |Byte | Word Default
Address map [ |
. ===l) = ntrol Register Powered by regvue v1.1.3
hidden

' 2023
ﬂﬂﬂe/lera Jet Propulsion Laboratory

DESIGN AND VERIEICATION™

. \ California Institute of Technology ] DV
SYSTEMS INITIATIVE '

CONFERENCE AND EXHIBITION




Responsive Design

. A4 - 0 X
i@} regvue - Multi-SoC Example X +
< C @ githubjpl.nasa.gov/pages/regvue/regvue/v1.1.3/... |& -
Multi-SoC Example (v1.0) Ctri+K d 1€
0
CI - ARM_Sample.timer0.cr
0x40010000
31[30[29]28[27[26]25]24]23]22]21[z018]18[17]16]15]14]13[12]11]10[ e [ gf[ 7 [6 [ 5 [ 4 [ 3] 2] 1 ] 0
o 2 - =3 o g =4 <4 )
o = o ° o @ = o o -
o
0 Ox0 0x0 | Ox0 | Ox0 | 0x0 | Ox0 | OxO 0x0 0x0 0| Ox0 0x0 |00
0x00000000
Base Swap Reset
B|D|H| Byte|Word Default

Control Register

[ Powered by regvue v1.1.3 ]

TPy A A __

[ R T .

2cceller?)
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v
{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr?data=https://gith... & v O &

Encode/Decode

Multi-SoC Example (v1.0)

Ctri+K GitHuo [y
Cr - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
]
g |58 |3 |%|8|% g | = |5|<
) 5 =] L 3 % 5 o] capsrc cntsrc a g S |20
- 8
0 0x0 0x0 | Ox0O | OxO | OxO | Ox0 | OxO 0x0 0x0 0 0x0 Ox0 [0 |0
0x00000000
Base Swap Reset
B|D|H Byte|Word Default
Control Register
Bits " Name Access Description
31 s read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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v
{é} regvue - Multi-SoC Example X +

O X
< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr’data=https://gith... =& Y O &
E n CO d e/ D e CO d e Multi-SoC Example (v1.0) Clri+K GitHuo [y
7 ”n £ ’
° Select psc f|e|d Value Cr - ARM_Sample.timerQ.cr
0x40010000
313020282726 2524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo][e 8|7 [6[5][s][a]2]1]0
]
g |5 | %l 8/%8|% g | = |5|<
) 5 =] L 3 GEJ’ 5 o] capsrc cntsrc @ g S |20
- = 8
0| Ox0 | OO | OXO | OXO | OxO | OxO | OxO 0x0 ox0  [fl oxo | oxo o]0
0x00000000
Base Swap Reset
B|D|H Byte|Word Default
Control Register
Bits " Name Access Description
31 s read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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v
{é} regvue - Multi-SoC Example X +

O X
< ¢ @ github jpl.nasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timer0/cr?data=https://gith.. & v O &
E n CO d e/ D e CO d e Multi-SoC Example (v1.0) Clri+K GitHuo [y
CI' - ARM_Sample.timerQ.cr
0x40010000
° Type”]_” 31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
s | .| 8|3 |%|¢g|¢€ g e lyle
) 5 =] L 3 % 5 % capsrc cntsrc a g S |20
[&]
0| Ox0 | OO | OXO | OXO | OxO | OxO | OxO 0x0 ox0 (1] oxo | ox0o |0]0O
0x00000080
Base Swap Reset
B|D|H Byte|Word Default
Control Register
Register value
Bits " Name Access Descrip u pd ated
31 s read-write  Starts and Stops the Timer / Counter
as-you-type
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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. W - O X
{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr’data=https://gith... =& Y O &
E n CO d e/ D e CO d e Multi-SoC Example (v1.0) Clri+K GitHuo [y
Cr - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
]
: g |5 | %l 8/%8|% g | = |5|<
* Select register value °f 8 | B S| 8| B | & B&| cawsr entse | &) 8 | § |E|§
[&]
0 0x0 0x0 | Ox0O | OxO | OxO | Ox0 | OxO 0x0 0x0 1 0x0 Ox0 [0 |0
0x00000080 ]
Base Swap Reset
B|D|H Byte|Word Default
Control Register
Bits " Name Access Description
31 s read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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. W - O X
{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr’data=https://gith... =& Y O &
E n CO d e/ D e CO d e Multi-SoC Example (v1.0) Clri+K GitHuo [y
CI' - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
]
g |5 | %l 8/%8|% g | = |5|<
) 5 =] L 3 % 5 o] capsrc cntsrc a g S |20
= 8
«“ ”
. PreSS De|ete [0 0x0 0x0 | Ox0O | OxO | OxO | Ox0 | OxO 0x0 0x0 1 0x0 0x0 | 0 0]
A
Base Swap Empty value Reset
B|D|H Byte|Word Default
Control Register
Value Va|ldatI0n Access Description
read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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. W - O X
{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr’data=https://gith... =& Y O &
Encode/Decode Mult-S0C Example (v1.0) s By
Cr - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
]
3 s | 8 | T | %8| °T ) = |zlc
) 5 =] L 3 % 5 o] capsrc cntsrc a g S |20
= 8
0 0x0 0x0 | Ox0O | OxO | OxO | Ox0 | OxO 0x0 0x0 0 0x0 Ox0 [0 |0
[ X ]
o ”
d Type OX Base Swap Expected a value to follow base encoding Reset
B|D|H Byte|Word Default
Control Register
Bits " Name Access Description
31 s read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
) ) Selects, if Reload Register number is incremented, decremented or not
27:26 idr read-write .
modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr?data=https://gith... & v O &

Encode/Decode

Multi-SoC Example (v1.0)

Ctri+K GitHuo [y
CI' - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
Q
S | |8|s|8|lg|¢€ T I
) 5 =] L 3 % 5 o] capsrc cntsrc a g S |20
5 g
0 0x0 0x0 | 0xO | OxO | OxO | OxO | Ox0 0x8 0x0 0 0x0 0x0 | 1]0
%8002 Vo |
Base Swap Reset

B|D|H Byte|Word

Default
*  Type “8002”

Control Register

Bits 1 Name Access Dg

31 s read-write  Starts and Stops the Timer / Cd Fle|dS Va I ues

30:28 rsvd2 rsvd Reserved
‘ _ updated
) ) Selects, if Reload Register nu not
27:26 idr read-write "
modified a s_yo u_type

2524 reload read-write  Select RELOAD Register n to relses crererrs
= Powered by regvue v1.1.3

23:22 rsvd1 rsvd Reserved =
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. W - O X
{é} regvue - Multi-SoC Example X +

< C' @ githubjplnasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timerQ/cr’data=https://gith... =& Y O &
Encode/Decode Mult-S0C Example (v1.0) s By
Cr - ARM_Sample.timerQ.cr
0x40010000
31[30[20[28 27262524 [23]22]21]20[19[18[17[16[15[14[13[12[nnJwo]e 8|7 [6[5][s][a]2]1]0
]
g |5 | %l 8/%8|% g | = |5|<
) 5 =] L 3 % 5 o] capsrc cntsrc a g S |20
= 8
1 0x0 0x0 | Ox0O | OxO | Ox0O | Ox0 | Ox2 OxA 0xB 1 Ox4 0x3 [0 |1
0x8002_abcd ]
Base Swap Reset
B|D|H Byte|Word Default
Control Register
« ”
* Type “ _abcd
Bits " Name Access Description
31 s read-write  Starts and Stops the Timer / Counter
30:28 rsvd2 rsvd Reserved
2796 idr read-write Selects, if Reload Register number is incremented, decremented or not
’ modified
25:24 reload read-write Select RELOAD Register n to reload Timer on conditior
= [ Powered by regvue v1.1.3 ]
23:22 rsvd1 rsvd Reserved
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Direct Permalinks

{é} regvue - Multi-SoC Example X + v B = X
< C & github,pl.nasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timer0/cr?field=idr&data=https://github jpl.nasa.gov/regvue/demos/raw/main/various/all json e v O &
Multi-SoC Example (v1.0) Ctri+K GitHub [y
~ ARM_Sample - 1.0
~ timer0 0x40010000 CI' - ARM_Sample.timer0.cr
or 0x40010000 0x40010000
sr 0x40010004 31 [ 30 [ 20 [28 [ 27 [26 [ 25 [ 24 [ 23 [ 22 [21 ] 20 Shareable nfJwle]s]7]e][5]a]s]a]1]o
int 0x40010010 1 1
_ 3 = = direct link to o I O
count 0x40010020 n rsvd2 idr L= > g cntsrc 92 mode 5 [
[T} 0 = . .
match 0x40010024 - this field
prescale rd 0x40010028 0 0x0 0x0 0x0 0x0 0x0 0 OxU 0x0 0 0x0 0x0 0] 0
prescale_wr 0x40010028 0x00000000
reload0 0x40010050 Base Swap Reset
reload1 0x40010054 B|D|H| Byte|word Default
reloadz2 0x40010058
reload3 0x4001005¢ Control Register
timer1 0x40010100
timer2 0x40010200
Bits Name Access Description
» AT91SAMICN11 - 20130208
» EFM32G200E16 - 4.0.0 31 S read-write Starts and Stops the Timer / Counter
» LPC1102_4 v4 -4 30:28 rsvdz2 rsvd Reserved
» M051 Series- 0.1 27:26 idr read-write Selects, if Reload Register number is incremented, decremented or not modified [ Powered by regvue vi.1.3 ]
» MOB1-2021 DR-24 relnad read.write Qalart REI NAD Renistar n tn ralnad Timer nn_~onditinn
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Direct Permalinks

{é} regvue - Multi-SoC Example X + v B = X
< C & github,pl.nasa.gov/pages/regvue/regvue/v1.1.3/#/root/ARM_Sample/timer0/cr?field=idr&data=https://github jpl.nasa.gov/regvue/demos/raw/main/various/all json L % O a
Multi-SoC Example (v1.0) T Ciri+K GitHub By
~ ARM_Sample - 1.0
~ timer0 ox0010000 CrI' - ARM_Sample.timgr0.cr
cr of40010000 0x40010000
sr 31 [30 20 [faf27 [ 262524 23 N2[21 2019171615514 N[ 2]n]Jw]e]e][7]s][s5[4]a]2]1]o
int Regvue 2
. o 5] = = | =
count Iication » rsyid2 idr Q 2 mode 5 @ | 5
app 8
match © H
Register
prescale rd 0x40010028 / 0x0 0x0 0x0 0 0x0 0x0 0] 0
prescale_wr 0x40010028 0x000000¢ d escCri pt on
reload0 0x40010050 : JSO N Reset
reload1 WERULEZN  Register path Detault
reloadz2 0x40010058
reload3 0x4001005¢ Control Register
timer1 0x40010100
timer2 0x40010200
Bits Name Access Description
» AT91SAMOCN11 - 20130208
» EFM32G200E16 - 4.0.0 31 S read-write Starts and Stops the Timer / Counter
» LPC1102_4 v4 -4 30:28 rsvdz2 rsvd Reserved
» M051_Series - 0.1 27:26 idr read-write  Selects, if Reload Register number is incremented, decremented or not modified [ Powered by regvue vi.1.3 ]
» MOB1-2021 DR-24 relnad read.write Qalart REI NAD Renistar n tn ralnad Timer nn_~onditinn
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JSON Input Format

Schema Documentation

Table of Contents

. {
1. Document Object "schema™: { "name": "register-description-format", "version": "v1" },
2. Schema Object "root": {
"desc": "Example Design", "version": "v1.0",
3. Element IDs ) "links": [ { "text": "GitHub", "href": "https://github.com/org/repo™ } 1,
L 3.1. Dot Notation "children": [ "blke" ]
4. Root Object b
. . "elements": {
4.1. Root Object Example "blke": {
5. Elements Object "type": "blk", "id": "blke", "name": "blke",
L 5.1. Elements Object Example "children": [ "blk@.reg@", "blke.regl" ]
. }s
6. Element Objects "blk@.regd": {
L 6.1. BlockElement Objects "id": "blk@.regl", "type": "reg", "name": "regl", "offset": "@", "doc": “An example register.",
L 6.1.1. Link Objects "fields": [
N . { "name": "rsvd", "lsb": 5, "nbits": 28, "access": "rw", "doc": "A reserved field." },
6.1.2. BlockElement Object Example { "name": "command”, "lsb": 0, "nbits": 4, "access": "rw", "doc”: "The command to execute.” }
L 6.2. RegisterElement Objects ]
9 )
L 6.2.1. Field Objects b
N bi "blko.regl": {
6.2.1.1. Reset Objects "type": "reg", "id": "blk@.regl", "name": "regl", "data width": 16, "offset": "4",
L 6.2.1.2. EnumValue Objects "fields": [
. . { "name": "fe", "lsb": @, "nbits": 16, "access": "ro", "reset": "@" }
L 6.2.2. RegisterElement Object Example ]
L 6.3. MemoryElement Objects }
- 6.4. IncludeElement Objects } }

L 6.4.1. Include Semantics

Example JSON
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Europa Clipper Regvue JSON

e Convert several Microsoft Word ‘() - \ ; L T?:Elﬁr o 1 ‘ ()
documents to several Regvue R 1 e ] e
JSONs = L5

* Hand created top-level JSON | ® : | " -

~ - ) 1 .
: - . ' ¥
Tel N ' LRC -
. ~ . ' JSON LT
-~ Y ' -
includes other JSONSs ~ : R
\ A ! ~_ e
\-\, Al 1 “
'\-\ \\ 1 ”4
) -

Legend

~ A
Sa . 1 i e
Y ‘ ] - -
-~ -~ Ay 1 ’I - L4
\‘\ . ' e et
»~ - A N - - L4
- - Reference
ECE
Shell JSON Dataflow
Script
; i Specification

—>
]

| |:| Generated
]

Application

Regvue Script
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Open Source @ https://github.com/nasa-jpl/regvue

O GitHub - nasa-jpl/regvue: Moder X -+

< C & github.com/nasa-jpl/regvue w2 yw O & :

[Sonue

| . nasa—jpl/regvue Public L\ Notifications % Fork 0 Yy Star 0 -

<> Code I7 Pullrequests (& Actions @ Security |22 Insights

Permissive

¥ main ~ Go to file m About |icenSe

Modern Hardware/Software

" rfdonnelly doc: note curren... - 7 minutes ago %) 812 Interface (HSI) Documentation
devconta... chore: apply vscode settin... 2 months ago & nasa-jpl.github.io/regvue/vi/#/
' .github/IS...  chore: cleanup dependab... 3 months ago registers
! wvscode chore: apply vscode settin... 2 months ago 0 Readme
‘ app v1.1.5 3 weeks aao 88 MIT license
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https://github.com/nasa-jpl/regvue

summary

* Modern hardware/software interface documentation

* Increases efficiency
* Direct link to specific design elements
* Incremental search

* Reduces errors
* Field/register decode/encode

* Open source
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Questions

Open source technologies
used

Funding provided
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