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Project Summary: A power source and measurement device that can automatically
test devices assemblies

Purpose:

Laboratory testing PCB traces, cables, and other devices can be a huge time sink. For this project our sponsor challenged us to develop an
affordable, versatile system that could precisely test 16 devices fully automated from the UI.

Avallable Products vs The OGCAD SMU

Custom User Interface: COTS User Interface:
* |V and VI curve capabilities with custom averaging, step size,

» Keithley SMU resistor characterization curve, cost $4000
and calibration mode on up to 16 devices » 1-3 devices at a time
» Coded in Python using Tkinter package * \Weight: 10lbs-40lbs

* Weight: ~40z, handheld device OGCAD offers 85% Price Reduction with 5% Accuracy.

Graph

14
Device Test Mode Channel 2 Current-Voltage Characteristic 10
L n
- Source Voltage/Measure Current
i
Source Current/Measure Voltage Current R
® testdata
Measure Leakage Current 30.0 mA | === fithne 1 I'I'I.I!I.
Source Signal (%) - .
20.0 mA | -~ .
v Sweep .//’° 1|}JI.II-I.
Start -5 -0.5 \% 10.0 mA | /‘/” 1.:|I_":|_
Stop 5 05 V . &
Step 10 10 -200.0 mV' -100.0 mV' . 100.0 mvl 200.0 mvl 300.0 mV' 1 I'I .
\bltage S
Test sweep increment is 0. 1111111111111V mA 106 A
Measurement Averagin .
&6 1dniA
Number Avg: |
Each measurement is an average of | tesi(s) ~30-0mA ] Tk
Enter
: TEIph —
Select Channel Channel 2 Device Measurements :
Ch 12 ‘ 1 I] Fl ﬂ § - 2 B - = u I
annct £ - | |
All Channels Voltage Average Resistance Standard Resistance Error oy 1wy ddmE 3HmyY SHmY Somy HOmy EmY EdmY Simy 14
0022V 003 @ o061 @ ¥+ defbufferi: Source % Win: o XScaie 100myV/OTv
- i - O.()O3378 A 9‘723 Q EEE N u n I | | | B | | s | | ]

|terative Process: The Hardware: Block Diagram:

Measurement:
16-bit ADC and e n{.?f

ll'

PGA (ADS1115) o N Py
. Source: 12-bit

User
Input from
GUI

R Outside World
- SVMC or SCMV and range

Y

Measurement
Display on GUI

t: an R |i||I||IIIIIIIIIIIi

o - - .y .
T T I T I 1 ool g v njoa
— X N N N N R N | o es =SS

“" Y “TERADYNE
=m“mr X OGCﬁ

LI )

fletay asuag ﬁE{au 82.4nog

Microcontroller
code

= —=

il
b1 - I._llg

lIl - III
* |

Y

.
I-_l-
oA l

Microcontroller

Motherboard /

Multiplexer cable
assembly

l-::: [l | I]" ADC- E‘"JTI ) HDF'DUTE

o4 nuTa I
|y IIl—l " Ly

e TR « "7 SENSESel

= — 707 R4 <100
"I - - 3

.II:] 'I "l

I.llzlln

DuTZ2 I:ILITh

e

Ill lIl
#

DC Power
Source in lab

I
N

l.-l...
~ !

R N R T R & SR e b LT E VR L R T 3
3 " BRI T S e . D S p : ‘
‘ Y BOr T a0 G AR A T $
§ e, el e e Taang ey eI R gttt % ,
ssralEal - ==s3TOGA [ ey
d —:2'-: £ =UT+ R,P :15; E. Y 4
b v ¥ FIATeTs +0 7 v
°.?.<!‘° , 39 SR SeCcuy 0 \%
.., i 5 - 3 JUT- +O 2 ~
o] % 6‘—'\\'@’ Vi2
« Wi 0, iy NN
N~ R R 1 1 1 ! I
e a S Or ” 'A'-"J‘" BTN d ko ok .
=N S B 0 s e et
;’ .q“}“ RIS w '.A {
L § % om .3__‘{ : ‘ 2 * . "_' i
| 3 . , “
\ V5
Lo 7
- s 2
\’0 01 ¢
ﬁ - 3 ’\ 0 .

Current Ranging: }F 1  Precision is achieved through automated

Sense resistor - T e ke sense resistor and PGA gain cycling

switching matrix program.

\é\gplgzl—\llc\)/iOOM | £== el » Remote control Is achieved by hosting a
TR network on the ESP32 allowing custom test

DA s protocols to be triggered on any wifi network.
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Key Learnings: Component selection,
switching architecture design, and
precision measurement techniques.
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