
Setup TEC module controler calcs
TEC Module - 03103

3.5V 3.5A, Qmax 7.2watts
dims 20 x 20 x 4.7mm
max temp difference = 67'C

Pdiode 2.5W:=laser diode heat output

ADN8831 TEC controller IC, Run cooler at 2.0A, 2.0V max

Min (heat) TEC current Imin 2.0A:=

Imax 2.0A:=Max (cool) TEC current

Vin 5V:=supply voltage

TECV 2.0V:=Max TEC voltage

kHz vs kΩ

Rfreq 124kΩ:=PWM switching frequency fop
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Current sense resistor Rsense 0.02Ω:=

Current sense resistor power Psense Imax
2 Rsense× 0.08 W×=:= Keep under 0.5W

TEC series resistance RTEC
3.8V
3.6A

1.056 Ω×=:= estimate

Soft start capacitor Css 0.1μF:=

Soft start power-up time tss 150ms
Css

μF
× 15 ms×=:=

Voltage reference VREF 2.5V:=

VDD 5V:=Supply voltage

Temperature set point Tset 25Δ°C:=

Heatsink setup
http://www.myheatsinks.com/calculate/round-pin-heat-sink-calculator/#
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Control voltage - Cooling & Heating

VVLIM 0.39V:=

TECVC VVLIM 5× 1.95 V=:=

"FAIL" TECVC TECV³if

"PASS" otherwise

"PASS"=

Voltage monitoring conversion
VVTEC 1.5V:=

TEC voltage from monitor voltage VTEC VVTEC 1.25V-( ) 4× 1 V=:=

Set output current limits - Cooling

Current control voltage VILIMC 2.2 V:=

Current limit ITECC
VILIMC 1.25V-

25Rsense
1.9 A=:=

"FAIL" ITECC Imax³if

"PASS" otherwise

"PASS"=

Cooling electrical power Pcool ITECC TECVC× 3.705 W=:=

Set output current limits - Heating

VILIMH 2.2 V:=Current control voltage

ITECH
1.25V VILIMH-

25Rsense
1.9- A=:=Current limit

"FAIL" ITECH Imax³if

"PASS" otherwise

"PASS"=

Pheat ITECH TECVC× 3.705 W=:=Heating electrical power
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Current monitoring conversion
VITEC 1.27V:=

TEC current from monitor voltage ITEC
VITEC 1.25V-

25 Rsense×
0.04 A=:=

TEC cooler selection procedure
http://www.marlow.com/resources/knowledgebase/iii-tec-selection-procedure.html

2. Active heat load Pdiode 2.5 W=

3. Radiation - insignificant
4. Convection - insignificant
5. Conduction - insignificant

6. Combined convection & conduction

enclosure external area Asurf 4cm 4× cm 2× 3.2 10 3-
´ m2

=:=

xins 5mm:=thickness of material

thermal conductivity of material kins 0.25
W

m K×
:= nylon

convective heat transfer coefficient hconv 15
W

m2 K×
:=

temperature change dT 5K:=

Heat load from outside enclosure Qpassive
Asurf dT×( )

xins
kins

1
hconv

+
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0.185 W=:=

Qtotal Qpassive Pdiode+ 2.685 W=:=

E. Select appropriate TEC

ratio
5K
64K

0.078=:=ratio of dT/dtmax

opt Q/Qmax = 0.15

max Q/Qmax = 0.9

optQ
Qtotal
0.15

17.897 W=:=

maxQmax
Qtotal

0.9
2.983 W=:=

Clic
k h

ere
 to

 buy

AB
BYY PDF Transform

er+

www.ABBYY.com
Clic

k h
ere

 to
 buy

AB
BYY PDF Transform

er+

www.ABBYY.com

http://go.abbyy.com/?ParentProduct=PDFTransformer&Product=PDFT&Edition=Classic&MajorVersion=4&Part=1133.27&InstallationId=011054885295104936205669045485&ProductSubset=viewer&IsTrial=false&SupportId=0065%2D5861%2D6801%2D2757%2D3363%2D4403&Trial=FTRT40010003622879472473&bCount=1&Region=GBR&nCPU=8&Platform=Win.6.1.7601%2CSp.1.0%2CSuite.256%2CType.1%2CPlatform.2%2Cx64&PlatformName=Windows&PlatformVersion=6.1&PlatformBuild=7601&PlatformSpVersion=1.0&PlatformSuite=256&PlatformOsType=1&PlatformOsPlatformId=2&PlatformIsR2=false&PlatformIsX64=true&Version=12.0.104.225&Language=1033&LanguageIETF=en%2DGB&Target=Buy
http://go.abbyy.com/?ParentProduct=PDFTransformer&Product=PDFT&Edition=Classic&MajorVersion=4&Part=1133.27&InstallationId=011054885295104936205669045485&ProductSubset=viewer&IsTrial=false&SupportId=0065%2D5861%2D6801%2D2757%2D3363%2D4403&Trial=FTRT40010003622879472473&bCount=1&Region=GBR&nCPU=8&Platform=Win.6.1.7601%2CSp.1.0%2CSuite.256%2CType.1%2CPlatform.2%2Cx64&PlatformName=Windows&PlatformVersion=6.1&PlatformBuild=7601&PlatformSpVersion=1.0&PlatformSuite=256&PlatformOsType=1&PlatformOsPlatformId=2&PlatformIsR2=false&PlatformIsX64=true&Version=12.0.104.225&Language=1033&LanguageIETF=en%2DGB&Target=Buy


03103 Qmax = 7.2W > maxQmax  < optQ

Reading 27'C hot side chart. maxQmax 2.983 W= So current required is ~ 1.3A

Th-Tc = 27 - 25 = 2C

Tc = 25'CThen So voltage required is ~1.3V
I = 1.3A
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PID controller roughing-out

sumError 511:= Pfactor 2:=

lastProcessValue 1023:= cool = < 511
heat = > 511

Ifactor 0:=

vControl 1023:= Dfactor 0:=

tempset 668:= 20 'C = 770
25 'C = 668
30 'C = 575

tempcurr 562:=

error tempset tempcurr- 106=:=

p_term 511 error 511>if

511- error 511-<if

Pfactor error× otherwise

212=:=

temp sumError error+ 617=:=

i_term 511 temp 511>if

511- temp 511-<if

Ifactor temp× otherwise

511=:=

d_term Dfactor lastProcessValue vControl-( )× 0=:=

lastProcessValue vControl 1.023 103
´=:=

vControl 511 p_term i_term+ d_term+( )- 212-=:=

vControl 1023 vControl 1023>if

0 vControl 0<if

vControl 1023 vControl> 0>if

0=:=
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