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Our projectis a 4-channel oscilloscope.

Technical Specifications

 Upto 25kHz wave as the current
sample rate of the ADC is
50KSPS/channel.

* Upto 2.5V maximum amplitude
with an offset of 1.25V required for
every wave, given that the ADC is
placed in unipolar.

* Timebase range goes from 5s
down to 50ps, voltage scaling
available from 50mv to 2V.

Features

The scope contains a start-menu, a waveform-
screen, and a help-screen with the project’s
keybinds.

* The scope contains live-readouts of Vmax, Vmin,

Vp2p, Period, and Frequency.

The scope contains cursors that are adjustable to
gauge voltage and time differentials.

The scope has an adjustable time-base and
voltage scaling alongside independent offsets in
both the time and voltage axis for each channel.

Contains Single, Normal, and Auto Trigger types
with both falling and rising variants.



General Block Diagram

Signal Source

AVAVAR

Trigger Computation

Ring Buffer

PS2 Driver

Waveform
Generator

Help Text ROM

Parameter RAM

Axis Generator

Text Generator

Font ROM

Symbols ROM

VGA Signal
Generator
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clockCounter textComposer
#4—common KEY[0]—resetn— —hours / & Made / 2 —charRamWrEn——— 4——from vgaDIiver—— . inate / 10
—minutes / & hours / 6] —charRamAddr / 13— 44— from vgaDriver “Yoordinate / 107
tumns signals based on the —seconds [ 6—————| minutes / §— l—charRamData / T— charRamData /77 |
CYCLES PER TICK. it relurns a binal —subSeconds [ 14 seconds [ §— - 5 = = w4——from MenuF 5 runState— |4
mmber Thal conessnonds 1o the hour subseconds / 14— +¢——from vgab isible
umber, the minute, the second, eic. pa unState | 32
paramTriggerMode / 32
pammTl_iggelEdge Bl B [T2kes a variable's binary number and converts it fo ils asci
paramTriggerlLevel / 32 umber,_this allows us to keep other modules simple and place the] M
w—|ockS0MHz— paramVolisPerDiv / 32— ]
paramTimePerDiv / 32— =
P WericalOffset / 32— 51
menuF SM paramHorizontalOffset § 327 2
#—common KEY[0]—resetn—| l—=creenMode [ 2 ch nabled / 4=
f——————asciiln / 8 paramWrEn hannel / 2— 3
+——————asciivalid— (—paramAddr / & ted UI'_S.O.;GZ' ﬁ
—————amows { 4— —paramData [ 3 = =
straight interconnecis from t=curreniTriggerModeOut / 2— 3 Teset | g
ps2Driver |—currenfTriggerEdgeQut—— inputC. omplete—] uj
—urrentRunState Qut—— channel X VericalOfiset / 36—
r—currenfTriggerLevelOut / 12— channel X Hori: Offsat | 36—
(—eurrentVoltsPerDivOut / 4— cursor¥1-2 | 15—
—curreniTimePerDivOut / 4—— cursor ¥ 1-2 / 18—
t—currenfVerticalOffsetOut / 10~ channelx Ymax | 60—
(—currentHorizontalOffsetOut / 1) channelX Wmin / 60—
r—channelX VericalOffsetOut / 36 channelX Vio2e / 80
I—channel HorizentalOffsetOut / 36 e DX Peria 125 ~
statemachine —clearReguest———————| =
e hannelx Frequency / 123 #4—from vgaDriver—Glock25MHz—|
r—channelsEnabled / 4 ~
—selectedChannal / 2
—selected Cursor /2
r—selected CursorPair / 2
|—cursorPairEnable / 2———— <—clock30MHz
straight interconnects, resein from
KEY[0], waveform parameters from
waveformPropertiez.v, and friggerv
channelCursorMenu v
—clock30MHz—
Motice the feedback, the vogaDri
fontxg LUT > fontROM [~rowData / & which also produced a x and y ¢
' the pixel generators what colort
a each 8 lines of the LUT correspond to one ascii competing colors for any given .
rd character's pixel makeup, each line contains 8 - pixelArbiter decides and sends |
wo bits to make a 8x8 pixel representation with 1 as VGA monitor.
on and 0 as off.
1023
o 3 bits
charCode | 3— R
row { 49— 127 | & bifs
44—from vgaDriver—Clock25MHz———————jocxa—] characterRAM dataReadB / 7
.—I addressA i 137 — .
& writeEnablea —| Word | ascii character code value at each position
dataWriteA | 7
o 3 bits
44— from vgaDriver—Clock25MHz - . 44—1from vgaDl?Uel—:urrmLXCoordinane 7 10—
charRAMAddressE / 13— “44—from vgaDriver—currenty Coordinate / 10—
4799 | & bits #4—from vgaDriver————————visible ]|

™ Fa=im | |

ER R B




textGenerator

44— from VgaDl?\c'er——_xoordin ate /107
44——Tfrom vgaDriver.

“Yoordinate { 107
charRamData / 77
s—from MenuFSM UIGicEE B nositions and the position within the
44——irom vgalnver- sttt Bl character from the X and ¥ oordinates.)

Uses a font ROM look up.

g

geis colorChannel, useChannelColor, and

etatusColorType using the rows and

B

chooses colour from four channels, three]
statuses and a default using the

seChannelColor and statusGolorType]

outputs colour based on if the font pixel is

“4—ifrom vgaDriver—Clock25MHz—]

pixelArbiter

—pixelRGE / 24
—charRAMAddressE / 13

Motice the feedback, the vgaDriver Generates a timing signal
wihich also produced a x and y coordinate, this then informs all
the pixel generators what color to output. There are many
competing colors for any given Xoordinate and YYoordinate, the
pixelArbiter decides and sends the final color for cufput fo the
VGA monitor.

axisGenerator

44—ifrom vgaDriver——currentXCoordinate / 10—
“4%—ifrom vgaDriver—curent Coordinate / 10—
#4—from vgaDriver—————visible™]|

MUX]

—vgaRGE / 24

® textRGE { 247

#&—from waveformGeneratory—waveRGE | 24—
uiRGE [ 24—

cursorRGE / 247

2xisRGE | 24—

triggerRGE / 24

w¢—irom vgaDriver——curentXCoordinate / 10
4 —from vgaDriver—currenty Coordinats / 10~

-44—from vgaDriver.

LOGIC:
Determines if the cument RGB inpuls

active, meaning the color is non-black ag

hat is the transparent color

visibler

“#4—ifrom vgaDriver———vgaSyncClock

PRIORITY MUX]

background blue.

—wvgaRGE / 24

vgaDriver

110

| 10'd640 r luti
esolution’ 7 107
10'd480

44— commaon KEY[0]—resein—

44— clockS0MHz—

gerLevel or from above fo below friggerLevel

f X a-nd * oordinates are in between horizontal sync start and

are in between vertical sync start and vertical sync end, vertical
¢ is one. If X oordinate is less than horizontal visible and

pordinate is less than vertical visible, visible is one.

orizontal sync end, honizontal sync iz one. f X and ¥ oordinateg

OUNTERS:]

orizontal counter: increments Xoordinate until horizontal end o

creen. Verical counter: increments Yoordinate until vertical end
of screen. Pixel clock: creates a 25MHz clock from the 50MHZ]

1

1
——pixelCloc

—horizonta
—wveriicalSy

—Yoordinate
—Xoordinate
Hvisible—

w—clock25MHz comes from the pixelClock of the vgaDriver, goes to other modules
“#4—visible comes from the blanking period of the vgalriver, goes to other modules

spg—*oordinate comes from the wgaDriver, goes to other module

44— pordinate comes from the vgaDriver, goes to other modules-



pixelArbiter

241

14|

107
10

ek

Determines if the cument RGE inpuls are}

active, meaning the color is non-black ag

hat is the transparent color)

PRIORITY MUX

Based on the currenti

above, we choose a color to output on the|

vgaRGE line based on the priority of thel

> wWave >

—wvgaRGE /24

vgaDriver

10'd640 asolutionX / 10+
esolufion’y / 10
10'd450

A—comman KEY[0]l—resetn—|

—clock50MHz—

Detects when sampled signal crosses a threshold with

sieresis o reduce noise. It fracks the previous sample

when armed, checks if the signal crossed from below to abovel

gerLevel or from above to below trigoerl evel ]

f X and Y oordinates are in between horizontal sync start and
orizontal sync end, horizontal sync is one. f X and ¥ oordinaies

¢ is one. if X oordinate is less than horizontal visible and
pordinate is less than vertical visible, visible is one.

orizontal counter: increments Xoordinate undil honzontal end of
creen. Vertical counter: increments Yoordinate until verfical end
of screen. Pixel clock: creates a 25MHz clock from the S50MHz]

vgaBLANK_N

horizentalSync——
——verlicalSync——

—Yoordinate 10

—Xoordinate / 10

visibl

w—clock25MHz comes from the pixelClock of the vgaDriver, goes to other modules.
“#4—visible comes from the blanking period of the vgaDriver, goes to other modules-

g—oordinate comes from the vgaDriver, goes to other moduke

<“4—Yoordinate comes from the vgaDriver, goes to other dul

vgaSYNC_N_

——pixelClockOut———@——

VGA SCREEN



channelCu

fontdxd LUT

1023

fontROM

44—from vgaDriver—Clock25MHz——————jo o]

Motice the feedback, the vgaDriver Generates a timing signal

1%

-<4d—ifrom vgaDriver—Clock25MHz ———— ¢ jq k5
p———————charR AM AddressB [ 13—

—vgaRGE / 24

> —rowData /& which also produced a x and y coordinate, this then informs all
' the pixel generators what color to cutput. There are many
each 8 lines of the LUT comespond to one ascii competing colors for any given Xoordinate and Yoordinate, the
character's pixel makeup, each line contains § - pixelArbiter decides and sends the final color for oufput fo the
word bits to make a 8x8 pixel representation with 1 as VGA monitor.
on and 0 as off.
0 3 bits
charCode { 8
row | 4— 127 | 8 bits
characterRAM dataReadB i 7T
addressA 137 __ s
wiit=Enables — Word | ascil character code value at each position
dataWriteA | T
0 8 bits axisGenerator
#4—from vgaDriver—currentXCoordinate / 10—
4—ifrom vgaDriver—current¥YCoordinate / 10—
4799 | 2 bits *4—from vgaDriver—————visible] - i
L]
Based on the region flags from above
putput a color to the vgaRGB, else output
color of #000000 (iransparent fiag).
+4—from ugaDriuer—Cluck25MHz—>
to menuFSM triggerOverlay
trigger
4—irom vgaDriver currentXCoordinate / 10—
L currentSample / 12— \triggerEvent *4—from vgaDriver——current Coordinate { 10—

————————triggerLevel / 12—
——————noiseRejection / 12—
——————triggerLevel / 12—

resetn—

H————————triggerEdge—

ampleValid

—triggerPosition / 10

———asgiiln /

armed—|
#t—clock50MHz—
cursorController
resetn— X110
uiMode— X2 /10
lectedPair— —cursory'1 /10
—cursoY2 10

sfraight interconnects and from vizible,
Xoordinate, Yoordinate from vgaDriver,
enablePaird,1 from menuFSM

triggery [ 10—
g—from \.rgziDli\c'el%.-EH isible—

<4—ifrom vgaDriver—Clock25MHz—|

aking the current position we check if the|

position is within the displa: 1
orid, and also we check if the ¥ value i

nd the trigger coordinate.|

AU |

—pixelRGE / 24—«

cursorOverlay

Hoordinate / 10+
“Yoordinate / 10

cursord1-2 7/ 20—
cursory'1-2 7 20—

izihl

ablePair1=

DGIC

aking the current position, we check if the

=

isible. If 50, we draw vertical and
orizontal lines for the cursor]

s visible. If so, ;
pAUX |

rsof is within the cursor X and Y and i

pixelRGB / 24




armed={

A4—clock50MHz—

bove to below

cursorController

#¢—ifrom vgaDriver—Clock25MHz

Based on the region flags from above]
putput a color to the vgaRGE, else output
color of #000000 (iransparent flag) |

cursorOverlay

Yoordinate / 10+

resetn—{
i

————selectedPair—
————3a5¢iiValid—
r—————astiiln / 5

—cursorx1/ 10

Yoordinate / 10

—cursors2 /10

cursorX{1-2 J 20

—cursory1 /10

cursory 1-2 [ 20|
visible—]

—cursoy2 /10

nabkePairl—

nablePairl—

straight interconnects and from visible,
Xoordinate, Yoordinate from wvgaDriver,
enablePaird,1 from menuFSM

aking the cumrent position, we check if the

rsof is within the cursor X and Y and

orzontal lines for the cursor]

x|
overiap, the output color is white]
Otherwise, cursor group one is drawn in

yan and cursor group is drawn in

pixelRGE / 24

uiOverlay

Ad—clock50MHz
<#4—from vgaDriver— Clock25MHz
~ channelCursorMenu
ps2Driver
esetn—] | —asciout /8 resetn— h IsEnabled / 4 Foordinate { 107
s i i — = lantad " -
JOARD ps2CIk—  iRoud arrowDirection / 4 _ lectedChannel /2 Voordinate / 10
pe2Data—| l—amows / 4 asciiValid—] p and down armow keys switch betwee ursor { sslectedChannel / 2
traight int ts and asciiln /871 | e AL B ay | | [focusOnChannel electedCursorPai—]
straight inferconnects an arrow keys move the the selected item visible—|
resetn fm_rn KEY[0] and within the focuzed sectio uiMede—|
from mainhenu FSM straight interconnects and
from visible, Xoordinate,
‘Yoordinate from wgaDriver
t—clockS0MHz
statemachine
#4—from vgaDriver— Clock23MHz
s———clockS0MHz~|
wcode [ 8
ancodes LUT » scancodeROM —valid Ascii

word

each two lines of the LUT correspond to two
one ascii scancede, an entry code and a key
code. the exit code is the same across all keys
and so is just hardcoded into the ps2Driver

127

& bits

& bits

—asciiCode / 8—

draws colored background rectangles|
under selecied menu items. Colors matchi
the waveform fraces |

If not visible_then it outputs black
(transparent color). if X oordinate and ]
oordinate are within the selected channel
rectangle, it outputs the muted highlight
color of the channel. If it's within the]

pixelRGE / 24




/PS2 KEYBOARD

*—lock50MHz

ps2Driver

TUlgg=icug=

armed

A—clockS0MHz—

cursorController

resetn

——selectedPair—

———asdiiln / 5

*4—clock50MHZ

esein—]
ps2CIk—|
ps2Data—

statemachine

channelCursorMenu

Tesetn

asciOut / &

arrowDirection / 4—

¥
[—amows /4

scancode [ &
hiftP 4

scancodeROM

—validAscii

—asciiCode / 53—

each two lines of the LUT correspond to two
one ascii scancode, an entry code and a key
code. the exit code is the same across all keys
and so is just hardcoded into the ps2Driver

scancodes LUT »
1]
word
511
0
127

3 bits

3 bits

asciiln / 3
straight inferconnects and
resein from KEY[0] and
from mainMenu FSM
“4+—clock50MHz

p and down amow keys switch betwee:
zursor and channel section, left and right

amow keys move the the selected item

hin the focused sectio

—ch
[—sE
[—sE




Iltc2308Reader

44—clockS0MHz—

window fo clock the serial data infout

clock25MHz

clockE.

adcControl -
)
rezatn —acquitienClock———— a»yb
LTC2308 ADC D runCommand—| —sampleValid———— | «
stopCommand—] —stateRunMode———
ciesrneq —stateTrigger / 2
imeDivisionClackDivider / 24 —ringBufferAddress / 10
3 ) o |
from II_::Z..IJSRzader_. timePerDivision / 4 |ringBufferVritsEnable
trigger, and | ringBufferData f 12
—adcConyst——— waveFormProperties triggerMode / 27
—adcSclk: triggerEvent—| B
L adcSdi —CHOWriteAddress / 10——@———
\—adcData /12 adeDataln / 12| —CH1WriteAddress / 10— @———
—sampleReady adeChannelID /2 statemachine —CH2WriteAddress / 10——@——
—channellD / 2 leID—] [—CH3WriteAddress / 10——8———
o CHOWriteEnable L
jufferReadData [ 12— —CH1WriteEnabl °
CH2WriteEnable @
[—CH3WriteEnable L
—displayBufferData / 12 &
4—clock50MHz l—armed
comes from the pixelClock of the wgaDriver
clockA ringBuffer (—readD ataB / 12—‘
@ addressA/ 1
writeEnabled, each value corresponds to one value from the

& —————————dataWriteA | 12—

clockE

®——=ddressB/ 10—

word | ADC and is used to round-robin the channel
buffers.
0 12 bits
51 12 bifs

lockA——
dataWVriteA { 12
i A each
from
addressA | 107
re: word som
usin
0 12 b
ddressE / 10— )
511 | 121
dataWVriteA { 12
i A each
addressA | 107 word ::“T
usin
0 12
3ddressE 710 |
311 | 12b
dstaWVriteA | 12
writeEnableA | :"“h
addrez=A 1 107 word s:ﬂ":‘
usin
0 12
ddressE / 10— :
311 | 12b
dataWVriteA | 12
writeEnable ] :‘::r:
dd 7109 word | 1om
usin
0 12 b
addressE / 10— i
311 | 12b




itionClock———
leValid———————
RunMode————
Trigger/ 2

iufferAddress J/ 10
JufferWrite Enable
jufferData / 12— gp———

WriteAddress / 10— p———
WriteAddress / 10——@————
WriteAddress / 10——@———
WriteAddress / 10——8———
WriteEnable
WriteEnabl

WriteEnable
WriteEnable

® 9804

ayBufferData / 12

I

CHO - dataBuffer

readPatabB / 12

CHO - meassurementBuffer

regdDatag /12
i

DataB /1

CH2

CHO

readDataB /(12
]

readDatab / 13
I

‘_dataWribeA.f 12,

CHO.

dataWrited / 12
writeEnables—] each value here contains the round-robin value
from the ring-buffer that comes from the ADC
addressA [ 107 '
= word some data is missing which is interpolated
using linear interpolation.
1] 12 bifs
ddressE / 10—
51 12 bifs
CH1 - dataBuffer
dataWriteA | 12
writeEnableA—] each value here contains the round-robin value
. from the ring-buffer that comes from the ADC,
addres=A /107 word | oo data is migsing which is interpolated
using linear interpolation.
1] 12 bifs
addresss 7 10 |
51 12 bifs
CH2 - dataBuffer
dataWrited 1 12 - -
{teEnableA] each value here contains the round-robin value
a::res::} ?0_ word from the ring-buffer that comes from the ADC,
some data is missing which is interpolated
using linear interpolation.
0 12 bifts
ddressE / 10
511 | 12 bits
CH3 - dataBuffer
dataWriteA | 12
writeEnabiea | each value here contains the round-robin value
A 110 d from the ring-buffer that comes from the ADC,
word | some data is missing which is interpolated
using linear interpelation.
0 12 bifts
ddressE /10
511 | 12 bits

dataWriteA / 12

clockA™] —readDataB / 12— channe
dataWriteA / 12—
writeEnableA— each value here contains the round-robin value
] from the ring-buffer that comes from the ADC,
dd AT A0 *
sedress word zome data is miszing which iz interpolated
using linear interpolation.
0 | 12bits " comme
clockB] comes from main menu fSM
H—addressB /10—
511 12 bits | *
clockA— CH1 - meassurementBuffer —readDatak / 12—|
A2
writeEnableA — each value here contains the round-robin value
- from the ring-buffer that comes from the ADC,
sddressi (107 word zome data is missing which iz interpolated
using linear interpolation.
0 | 12 bits P
clockB —
H——addreszB F 10—
511 12 bits
clockA— CH2 - meassurementBuffer —readDataB / 12—
Vrited 7 12 - -
teEnablea—] each value here contains the round-robin value
;;rd :5:: 1107 word from the ring-buffer that comes from the ADC,
zome data is missing which iz interpolated
using linear interpolation.
0 12 bits
clockB—
H—addressB / 10—
511 | 12 bits readDataB / 12
clockA—] CH3 - meassurementBuffer
dataWrited | 12
writeEnabled ] each value here contains the round-robin value
ddressA / 10— from the ring-buffer that comes from the ADC,
word P S
some data is missing which is interpolated
using linear interpolation.
0 12 bits
l0CkB =
X—addressB / 107
511 | 12 bits

MNIQUE UNIQUE UNIQUE - dataWriteA / 1

I UNIQUE UNIQUE UNIQUE - writeEnabl

UNIQUE UNIQUE UNIQUE - writeEnableA:
UNILUE UNIIUE UNIQUE - dataWri

teAIIZj



4—"roordinate comes from the vgaDriver———xOardinate / 10—
a—color set by top.v
ajp—isible comes from the vgaDrivar-

timeVoltageCorrection - Channels 0-3

colorRGE [ 247
wisible™]

—_—campleindex 40|
— _rawSample /437

“——common KEY[0]—rasetn—|

———————volisPerDivision / 4
——————timePerDivision / 47
—verticalOffzet / 107
—horizontalOffset / 107

4—|pckSOMHz

' Time scaling: output the fime scaling
changes to fimePerDivision to the adc

—=caledY / 10—————————scaled" / 12—
—scaledX / 10— @ displayBufferData / 12—

A4—|ock25MHz comes from the vgalriver—

2 ) ate are visible
|and within the display window. If 5o, dra
he waveform in the given colour. Use|
BcaledY to make it continuous and|
fhickened |

MUX: |
f visible and inDisplayArea and drawPixel

it forwards colorRGE; otherwise it selects
he black background.

vertical )

—pixelRGE / 96

ck28MHz comes from the pixelClock of the wgaDriver

Both types of buffer here contain exacily the
same values before one is scaled using the

raw into the waveformProperties v calculator

calculations less neumerous.

' timeVoltage Gomeclion.V and the other is fed

and is the appropriately scaled later based on
the current timebase. This removes the need for
having fo scale, then unscale, thereby making

—readDataB [ 12—

channelXBufferData / 45

waveformProperties - Channel 0-3

voltsPerDiv / 4

timePerDiv / 4

“4—common

comes from main menu ASM

—readDatab /12—

PatabB / 12
= . CHO - meassurementBuffer
clockd
dataWritad 7 12—
writeEnables— each value here contains the round-robin value
- from the ring-buffer that comes from the ADC,
did A0 *
setress word some data is missing which is interpolated
using linear interpolation.
o 12 bits
clockBT)
H—addressB / 10—
5 12 bits |
itaf/ 12
! clocka— CH1 - meassurementBuffer
d i 12
riteEnables—| each value here contains the round-robin value

addressA [ 107 word

from the ring-buffer that comes from the ADC,
some data is missing which ig interpolated
using linear interpolation.

clockB—

H——address5 / 10—

12 bits

17 hite

“44—clock50MHz

calculate Trigger|

KEY[0]—resetn—|

LOGIC: Afier 400 samples, from th

based on the current fimePerDiv setting |

calculationComplete

°%

—channeld-3 Vmax / 60
—channeld-3 Vmin / 60

—channeld-3 Vmp2p / 60
—channel-3 Period / 60

—channeld-3 Frequency { 60—

to the textComposer Vanables
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This display bug happened as my code handles
only 4-bit color in an effort to reduce
displayBuffer.v size. The vga screen expects a 8-bit
color for each RGB. This fix was to add extra bits to
the end of the color value when passing to VGA.




This display bug happened when the green and
blue connections wires were flipped due to a typo.

Triss:

Run: STOPPED er i AUTO Edse! RISING Level: 20
Ynax: 388F YrAni 8388 ROrlla! 3888 rrecvency: sons

-
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This bug has happened when experimenting with a
dynamic buffer size, the issue was that for every
increase of the time-scale less data would be able
to be displayed per pixel slice of the screen and so
it would take smaller and smaller portions of the
screen from the left hand side, hence you can see
the most zoomed in section on the left.



Run: RUNNING Trigger: NORMAL

Edge: FALLING Level: 0000

In an effort to fix this, we tried to repeat the data
across the screen to span the full area, but this
would simply result in repetitions of the same
waveform with cutoffs.

We resolved the final fix would be to actually
increase the number of samples taken, i.e.
increase the size of the sampling ring buffer and
then sample as much or as little as needed.

The issue here is we run into an acquisition time
issue, this can be solved by having a dynamic
sample rate to only store as much as needed in
the buffer.



Here we see that two channels seem to blend into
one channel and the other channels have lots of
noise. Taking each problem sequentially:
i i L 1. The spikes comes from the fact the since
LT TIHWFJ‘ Wﬂ"llﬂTfﬂﬂmW e ‘ﬂ”ﬂﬂ T'ﬂ’ﬂm_ we were round-robbining our samples from
Mo D A A the ADC we left some holes in our buffers,
i L \ this was solved using linear interpolation.
,_‘Hﬂ fEedn |1} 2. Thetwo channels as one comes down to
Y | - timing issues some data bleeding from
| CH1 into CHZ2, this was solved by making
ol sure our ltc2308Reader.v file was using the
M T 5 correct clock cycles.
| TN ﬂmmntr me 3. The noiseis aresult of electromagnetic
noise between the pins in the ADC,
lowering the amplitude solves this issue. In
the future we would aim to have an external
multi-channel ADC so we don’t have to
share polling between channels.

| |
| |
|
EEEEEEY L H-
| |
|
|
| |
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new ADC 1.

textComposeryv 2.

bugs s.

KSPS a.

Interpolation s.

aliasing e.

One quick way of improving the scope and in turn reducing complexity
would be to use the GPIO pins and have bipolar-multi-channel (or multiple)
ADCs so that we are able to remove our stop-gap to make multi-channel
work. We would also be able to have a larger voltage range and be able to
display negative values such that we don’t need a voltage offset.

Some other fixes would be to rewrite our textComposer.y file to use
functions, use systemVerilog, or to call from a custom LUT that is generated
using a python script rather than having to edit a 2300+ line file.

With these two additions, we would be able to get rid of a huge amount of
complexity thereby reducing our bugs significantly and allowing us to solve
all remaining bugs and flesh out all remaining features.

Increasing our sampling rate would allow us to sample higher frequencies
without loosing too much data.

Using a sinc interpolation would better than linear interpolation, making our
zoomed-in waveforms at high frequency cleaner.

Increasing screen resolution or other buffer size-related issues would get
rid of aliasing and allow us to see zoomed out waves in full detail.
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