Design Requirements

Power Supply Requirements

Requirements language is to be interpreted as described in BFC 2113

Hamza Ougmag Revizion 1.4 2022-05-07
Revizion 1.3 20z22-08-20
Revizion 1.2 2022-08-15
Fievision 1.0 2022-05-07
Bevision 0.1 2022-07-16

Requirement Number

Functional Regquirements

Title

Description

Rationale, Comments

Verification Method

Sy'S_F_oo Mumber of Channels The design must have atleast one channel Primary functionality of 2 power supply PLCE review
Sy'S_F_00z2 Adjustable Channels At least one channel must be voltage adjustable Compatibility with a wide range of experiments and projects PCE review
SYS_F_003 Constant Channels There may be constant valtage channels Ease of use when warking with comman waltages [e.g.. 3.3V, 5, 3V, 12V PCE review
Sy'5_F_004 Enclosure The design must be enclosed in 2 30 printed case Fermanent solution and aesthetics CAD review
SY'S_F_005 Ord CIEF Seate Each channel must be switched on and off individually using a rocker switch Eaze of use since there iz no need to unpluglplug the AC-0C adapter 2ach time Experimental testing
S"S_F_006 LED Indicators A row of LEDs per channel must indicate the onfoff state and voltage level Crude indicator ta show the sustem iz warking properly; use a voltmeter for accurate reading Experimental testing
Sy"5_F_007 LEC Pattern The LED voltage indicator colors and pattern may be arbitrary E.q.. green [>GND), green [>=3.3W), vellow [>=54], vellow [>=3V), red [>=12W], red [>=15W) CAD review
Sy'S_F_003 Mumber of Outputs Each channel must have atleast one output [any tupe of sonnection) Ta power multiple circuits using the same voltage if desired PLCE review
Sy'S_F_003 Eanana Plug Ourput Each channel must contain bananz plug outputs Touse aligator clips PCE review
SyS_F_010 Voltage Adjust All adjustable channels must be adjustable using physicalinterfaces Ease of use; e g, evlindrical knob PCE review
Sy'S_F_0m Pawer Prafile Sticker The input and output voltage and current ranges must be indicated on the enclosure Understandability, safety CAD review
Sy5_F_2 Financial Cost The tatal cost of components must be less than C$50 Cheaper than off-the-zhelf zalutions BOM review
SS_F_013 Anti-Slip The design may not slip onwooden sufaces Stability and safety Experimental testing
SYS_F_014 Handle The design may have a2 handle Ease of use and portability Experimental testing
S¥'S_F_01S Cantinuous Adjustment Adjustable valtage channels must adjust the voltage continuously ‘wider range of values Experimental testing
SYS_F_016 LED Erightriess The LED indic ators must be of similar brightniess Consizstency and assthetics Inzpection
SYS_F_017 Main Switch The power supply may have 2 main rocker switch Added layer of safety PCE review
Sy'S_F_0N5 Heatsink ‘Waltage regulators may be cooled using heatsinks [Maintain efficiency and a safe temperature BOM review
Performance Bequirements

Sy'S_P_0m Component Power Rating All components must be rated to handle atleast 18 124 power supply output Factar of safety BOM review, PCE review
Sy'5_P_0oz2 Inrushk Current Limiting Current may be limited as switches are turned on Surge protection PLE review
Sy'S_P_003 Valkage Stability Input and autput waltages must be stabilized using capacitors Reduce noise PLCE review
Sy'S_P_00d Mawimum Current Curput The design must autput a masimum, limited current of at least 18 Mary projects may ne=d 14 EOM review
SY'5_P_005 Fuse Rating Fuses must be rated for about the masimum output current Ower-current protection PCE review
Sy'S_P_006 Minimum Yoltage Clutput The design must output a minimum voltage of at maost 3.3V Many digital circuits can be powered at 3.3V Experimental testing
SY'S_P_0ov Maximum Yaoltage Output The design must output a maximum valtage of atleast 124 Mary projects may need 12V Experimental testing
S'S_P_003 Minimum Input Yaoliage The input voltage must be at least the maximum output voltage Woltage regulators will step down voliage EOM review
SY5_P_003 Schmitt Trigger All comparator circuits should have hysterisis Mitigate noisy input PCE review
S¥'S_P_010 Barrel Jack Shielding The power barrel jack may be shielded Imprave perffarmance and safety EOM review
SYS_P_0M Dicde Pratection Allvaltage requlators must be diode protected Satety against reverse current and capacitor discharge PCE review
SYS_P_012 Maounting Tupe All components must be soldered onta through-hale perfboards Permanent solution with secure attatchment PCE review
SYS_P_013 AC-0C Conversion ALC-0C conversion must occur within an AC-0C power adapter Salety; avwoid working with AC power PLCE review
SyS_P_014 Perfboard lzolation All perfboards must be izolated from each other and the caze Safety and shaort prevention CAD review
SYS_P_015 Perboard Stability All perfboards must be secured to the inside of the caze using standoffs Satety, shart prevention, and durability CaADO review
SYS_P_016 RoHS Compliance All components must be RoHS compliant Health and enwironmental zafety BOM review
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Circuit Calculations

range(1, len(v
sum(resistances)
vco/r_total

r_total - r_total*voltages[i]/v
sistances.append(r)

voltages = [vcc]
es[1]
urrent
resistances:
! urrent
voltages.append(v)
MLl =] stor{vcc, v current):
- vf

voltages, c .
- vrfcurrent

resistor_ladder(voltages, current):
alon;
len(voltages)

i range(len(voltages
voltages[i] ltages[-1]

voltages[@]
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Bill of Materials

Power Supply BOM

Adjustable single channel

Hamza Ougmag Rewvision 1.3 2022-03-07
Revision 1.2 2022-05-20
Rewizion 1.1 2022-05-15
Rewvision 1.0 2022-058-13

Cluantitity

plier

Marufacturer Part Mumber

Comments

(¥ R R B Ry B U O Y

1 Digi-Key Canada
1 Digi-kKey Canada
3 Digi-Key Canada
1 Digi-Key Canada
1 Digi-kKey Canada
1 Digi-Key Canada
1 Digi-Key Canada
2 Digi-Key Canada
2 Digi-Key Canada
1 Amazon Canada
3 Amazon Canada
1 Amazon Canada
1 Digi-Key Canada
2 Digi-key Canada
2 Digi-Key Canada
1 Digi-kKey Canada
1 Digi-Key Canada
G Amazon Canada
1 Amazon Canada
1 Amazon Canada
2 Amazon Canada
1 Amazon Canada
1 Amazon Canada
1 Amazon Canada
1 Amazon Canada
1 Amazon Canada
5 Amazon Canada
2 Amazon Canada
2 Amazon Canada
1 Amazon Canada
1 Amazon Canada
1 Amazon Canada
2 Amazon Canada
2 Amazon Canada
1 Digi-Key Canada
1 Digi-Key Canada

16-00224
Sd-00127
EDZZ5012
MF72-005039
Sw-R3-14-A-1-0
0537HOZ50-02
0637%1000-02
T334 5G-T
BAT4E

Tr-13

Tn-13

Tn-13
BA1TS0SCP-E2
LM317BT
S0T302B000005
PTW03A-4225U-B103
COM-10001
An-resistorl2
An-resistordz
Ar-resistorlZ
An-resistor2
An-resistorl2
An-resistorlz
An-resistor]2
An-resistorl2
An-resistordz
An-resistorl2
An-resistor]2
An-resistorlz
LM335

5121

n'a

n'a

n'z

PRT-03733
PRT-03740

ACIOC Wall Adapter 194 6%
Shielded Barrel Jack 5.5=2. Imm
Terminal Black 2 Pasitions
Inrusk Current Limiter SR 38
SPST Subminiature Focker Switch
Fuse 250md Slow Blow

Fuze 14 Slow Blow

Diode 14

Schottky Dicde 150ma
Capacitor Ceramic 0.33u
Capacitar Ceramic 0. Tu
Capacitar Ceramic Tu

IC Linear Yaoltage Regulator 5Y 14 TO220
IC Linear Yaltage Regulator Adjustable 1.58 TOZ20

Heatsink TOZ20 2. 5%

Patentiometer 10k 1120 Carbaon Linear

Krob Krurled Metal
Resistar 1.6R T Wb
Resistor 310R 13 1d'
Resiztor 240F 1 Tid'w
Resistar 3k 154 Wi
Resistar 3.9k T Wb
Resiztor 100F 13 '
Reszistar 1.5k 152 W
Resistor 200F T d'
Resistar 3.3k T Wdhw!
Resiztor Tk 124 1MW
Resistar 150k 12 WM
Resistor 19k 14 Td'

IC Quad Differential Comparator
14 Pin OIF Socket

‘white LED Smm

Blue LED Smm

Red LED Smm

Barnana Binding Past Fed
Banana Binding Post Black

AC-0C Conversion

AC-0OC Conversion

Pawer Input

Bath channels

Main and channel switches

EV limear regulatar

Adjustable inear regulators
Rewerse current protection
Capacitor discharge protection
SV limear regulator input

Linear regulator and LM333 inputs
CW linear regulator output

LEOs and LM333

Current limiter and voltage autput
Adjustable inear regulators
Voltage adjustment
Patentiometer aesthetic

CC linear regulator autput

CW linear regulator adjust

LM339 valtage divider

LM339 valtage divider

LM339 valtage divider

LM339 valtage divider

LM333 valtage divider

LM339 valtage divider

LM339 valtage divider

LED resistars

LM333 Schmitt trigger [red LEDz)
LM333 Schmitt trigger (blue LEDS)
Woltzge LED indicator

LM333 zocket

Pawer Indicataor

Low Valtage Indicator

High Veltage Indicatar

Power outpuit

Ground output

13.24
113
261
0.55
0.265
0.51
0.4
0.434
0.E3
0.033
0.033
0.033
186
0.933
0.328
12
237
0.003z
0.o03z
n.oo3z
n.oo3z
0003z
0003z
n.oo3z
0.003z
0.o03z
0003z
n.oo3z
0003z
0135
0.135

0.63
0.635

Total

58

13.24
113
T.E3
0.55
0.265
0.5
0.4
0.868
138
0.033
0.033
0.033
166
1878
0.656
12
257
0.0552
0.003z2
0.0032
0.07154
0.003z2
0.0032
0.0032
0.003z2
0.003z2
0.045
0.07154
0.5
0.135
0.135

0.63
0.63
dz2 17




Schematic Ca
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Adjustable Power Supply

Single Channel 1.25-12V 0-1A

AC-DC Conversion
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LED reslstor values keep all LEDs at the same brightness (from Inspection)
1500k resistars for hysterisis

Power Supply 5V supply for LHI39 and LEDs
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eramic capacitors
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LED Testing
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Power Supply: Breadboarding & Soldering




Ing & Soldering
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System Testing
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