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/-Meter measures three TEC key parameters

ACR Is usually used for comparison
on “pefore-after” basis. ACR change
more than 5% after impact Is
accepted as criteria of falure by
Telcordia GR-468

ACR

Shows TEC current TEC performance
Conditions level, material ano
overall guality

/ shows TEC material quality and
performance level. Used for analysis
of degradation, performance drops
and similar issues.
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Z T

(AC Resistance) (Figure-of-Mertt) (Time Constant)

Dynamical
characteristics
TEC “cooling rate”

T generally shows the tme TEC
requires from switching on to a
stabllized operating mode. Used as a
criteria for TEC assembly analysis and
oroper mounting tests.



TECs Express
Quality Control

TECs Manufacturing

TECs Processing

Income/Outcome QC

/-Meter Application Areas

TECs Performance
Analysis & Comparison

TEC Performance analysis

TEC Vendors comparison

RMA Analysis
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Mounting/integrating
process development

Vounting process analysis

Damage risks reduction

Assembly performance tests



Potential TEC Risks and Impacts (example)

Sealing process

Vounting on WB process
header Final assembply

Betore mounting

- Manufacturing defects - Thermal Shocks - Thermgl Shocks - Mechanical impacts
i - CTE Mismatches - CTE Mismatches - Thermal shocks
- [ransportation impacts |
. - Shear forces - Shear forces - CTE Mismatches
- Storage/Handling | |
- Compression forces - Compression forces
- Vibration
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S&mpwfied TEC conditions checle b:j ACK

First ACR checke — | £ C | ——  Before impact

ACRL and ACR2
to be measured
at the SAME ambienk
%Qmperaéur@.

S ‘  — Mo MV\%E«MS /a SSQMbLj
Pr(}@@.ﬁﬁ
stage

Second ACR checlk —— , e C : —  After meae%
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[ ;
Advanced “Three Criteria” TEC testing with Z-pmeter

First checkk — |, | —  Before impact

Z-Meber can recalculake

the mweasured values — MOMM%LMg/assembi.j
to Ehe same ambienk process
temperature stage

Second check After impact
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“Three Criteria” Method brief explanation

After im pact

Time Cownskant (£) criterion depends on impact type
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[EC Parameters Combinations

FOR SEPARATE (NOT MOUNTED) THERMOELECTRIC COOLER

Reasons of Defect AC Resistance

ACR

Metal junctions detachment ~ const
Confused p-n pellets polarity ~ const
Thermal Contact between Pellet Side Wall

. ~ const
and Solder Meniscus
Thermal and Electric Contact of Pellet !
Wall and Solder Meniscus
TEC Pellets Short Circuit 1
Two-stage TEC: confused stage polarity ~ const
TE material Degradation T

Figure-of-Merit Time Constant

Z T
~ const T
U T
{ !
~ const !
! !
~ const {
i ~ const

FOR MOUNTED (INTEGRATED) THERMOELECTRIC COOLER

Reasons of Defect AC Resistance

ACR

Operational Degrading of a TE module T
Poor integrating of a TE Module into the

~ const
Package
Faulty mounting of a cooled object onto - const
the TE module
Environment violation in a TE module

~ const

construction

Copyright TEC Microsystems GmbH

Figure-of-Merit Z = Time Constant T

i Torl
T !

~ const i
i i

. Images contain hidden watermark.

Comment

T ~ const @ low current

T twice lower to nominal
value

Comment

twice lower T means total
detachment



/-Meter Device Solutions

DX4190 Z-Meter DX4190 Control Block
Can operate without Measuring Block

E DX4190 Measuring Block

<2} Requires Control Block for operating,
. "\\Qmains 10x internal TEC clips.

DX4085 Tester
Autonomous device

DX4190 Z-Meter
10-position Z-Meter
Simultaneous measurements of
10x TECs at once. Optimal for large
patches processing, volume manufacturing ana
mass production QC. Consists of two blocks - DX4095 Z-Meter Mini

Control Block and Measuring Block I vl
100mm /-Meter, pocket size

DX4090 Z-Meter
Universal version, suitable for trial and
mid-size TEC batches processing
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DX4095 /Z-Meter Minl

USB Interface
for power and
communication

AC Resistance ( ACR ) Measurement
Figure-of-Merit ( Z ) Measurement

Time Constant ( t ) Measurement

dTmax estimations (for single-stage TECS)

Compact size @

USB-stick like
FIts any pocket

o Metal Housing

able design
Measuring Current in a range 0...80 mA

- Measurement at direct and reversed current

Results normalization to ambient temperatures

Correction coefficients to Z value

Low power consumption

| EMO Connector
for external Clips
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|

DX4095 /-Meter Min

Dimensions (mm)

13

USB

Metal Case\

30

925

/-Merter

DX40935

31

/ LEMO Cormec’ror/
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DX4095 /-Meter Min Specifications

DX4095 Z-METER MINI SPECIFICATIONS OPERATING CONDITIONS
Connection to PC Required Ambleﬂ’[ Temperature OC 15 .. 35
PC Connection Interface USB type A Humidity 70 0..95
Z-Meter Software Included. Windows version only DG ORISR SUIFFLY
Measurement Interface Internal in Chamber or External with Clips External Power Adapter NOT REQUIRED
| Voltage V 5.0 (from PC USB port)
Measurement Scheme 4-wires method
Current mA 250
Ambient Temp. Sensor Available, integrated
© = DIMENSIONS AND WEIGHT
TEC Polarity Check WA Z-Meter Mini mm 95 x 30 x 13
Typical TEC Testing Time sec 20 .. 180 (depending on TEC size 7-Meter Weight g 20
TEC AC RESISTANCE MEASUREMENTS ( ACR) STANDARD DX4095 KI|T
Range Ohm 0.1..100 Z-Meter Mini 1pcs Can be connected directly into USB port on PC
Accuracy % 0.6 (but >0.010hm) USB AM-AF 1pcs Extension cable for Z-Meter to PC connection
Repeatability % 0.3 External Clips 1pcs External Kelvin Clips (4-wires scheme)
FIGURE-OF-MERIT MEASUREMENTS (Z) /-Meter Software MS Windows version only
Range 10E-3/K 14 OPTIONAL ACCESSORIES (ORDERED SEPARATELY)
Acclracy % |5 BNC Adapter Allows to use BNC tools with Z-Meter
N Customized WB Clips Required for WB TECs measuring process
Repeatability % 0.4
TEC TIME CONSTANT
Range sec 1..100
Accuracy % 1.5
Repeatability % 1
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DX4090 Standard Z-Meter
A

AC Resistance ( ACR ) Measurement
Figure-of-Merit ( Z ) Measurement

Time Constant ( t) Measurement

dTmax estimations (for single-stage TECS)

External TEC Clips

USB Intertace I1s usead
for power supply
Eoinection to PC

Passive Thermostat
Chamienie e e

Up to 40x40mm? size
P Internal Clips for

. M=Cs
Magnetic Lock Cover

- Portable design
" Measuring Current in a range 0...80 mA
Vleasurement at direct and reversed current
Results normalization to ambient temperatures
Correction coefficients to Z value
Low power consumption

Bullt-in Temperature
SEeNnsor
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DX4090 Z-Meter Dimensions (mm)

\//Mcgne’r
11 Lock
J

120

I 160 L
4 = N d | LEMO
e Connector
' 4@2 4l 4 N USB Por’r\ ' for External
T @ ) | ) ) | \ C|Ip$
| zﬂ N N y 'S
N
N UL
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DX4090 Z-Meter Specifications

DX4090 Z-METER SPECIFICATIONS OPERATING CONDITIONS
Connection to PC Required Ambient Temperature °C 15..35
PC Connection Interface USB type A Humidity 70 0..95
Z-Meter Software Included. Windows version only DAA4090 POWER SUPPLY
Measurement Interface Internal in Chamber or External with Clips External Power Adapter NOT REQUIRED
| Voltage V 5.0 (from PC USB port)
Measurement Scheme 4-wires method
Current mA 250
Ambient Temp. Sensor Available, integrated
© = DIMENSIONS AND WEIGHT
MBS [Pty Gnses M Z-Meter Mini mm 160 x 66 x 30 (with cover closed)
Typical TEC Testing Time Sec 20 .. 180 (depending on TEC size 7-Meter Weight g 240
TEC AC RESISTANCE MEASUREMENTS ( ACR ) STANDARD DX4090 KIT
Range Ohm 0.1..100 Z-Meter DX4090 1pcs
Accuracy % 0.6 (but >0.010hm) USB AM-AF 1pcs Extension cable for Z-Meter to PC connection
Repeatability % 0.3 External Clips 1pcs External Kelvin Clips (4-wires scheme)
FIGURE-OF-MERIT MEASUREMENTS (Z) /-Meter Software MS Windows version only
Range 10E-3/K 14 OPTIONAL ACCESSORIES (ORDERED SEPARATELY)
Acclracy % |5 BNC Adapter Allows to use BNC tools with Z-Meter
N Customized WB Clips Required for WB TECs measuring process
Repeatability % 0.4
TEC TIME CONSTANT
Range sec 1..100
Accuracy % 1.5
Repeatability % 1
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DOX4190 10-pos Z-Meter

Power Supply

Measuring Unit

(10 TECs at once) Control Unit USB Interface for

connection to PC

TEC Terminals

¥ Bxternal Clips

Measuring Block™
Sockets

| ED Indicators connec o

(Operating status)

.\ "'
" -
<5 ~ .
ot .
< -~
L ot

o 5
-
S

\ 4 |
"
\
>
x
/
(
¥
d

Built-in Temperature
SEeNnsor

AC Resistance ( ACR ) Measurement
Figure-of-Merit ( Z ) Measurement

Time Constant ( t) Measurement

dTmax estimations (for single-stage TECS)
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DX4190 Z-Meter Specifications

DX4190 10-POS Z-METER SPECIFICATIONS OPERATING CONDITIONS
PC Connection Interface USB type B Humidity 7 0..95
/-Meter Software Included. Windows version only DG LU FOBHER SUIFFLY
Measurement Interface Internal in Chamber or External with Clips AL Voltage v 95... 260
| Frequency Hz 47 .. 63
Measurement Scheme 4-wires method
Current A 0.35A/115VAC
Ambient Temp. Sensor Available, integrated
2 = DIMENSIONS AND WEIGHT
TEC Polarity Check Available Main Block o 535 % 180 X 90
Typical TEC Testing Time sec 20 .. 180 (depending on TEC size Main Block Weight kg 1 1
TEC AC RESISTANCE MEASUREMENTS ( ACR ) Testing Block mm 388 x 180 x 44
Range Ohm 0.1 .. 100 Testing Block Weight kg 1.6
Accuracy % 0.6 (but >0.010hm) STANDARD DX4190 KIT
Repeatability % 0.3 Main Block 1pcs Can be used separately (w/o measuring block)
FIGURE-OF-MERIT MEASUREMENTS (Z) Testing Block 1pcs Can be used only connected to Main Block
Range 10E-3/K 1 2 Terminal Cables 2pCS Connection between Main and Measuring Blocks
- % 15 Power Cable 1pcs Standard EU socket type
N USB Cable 1pcs USB SCUAB 1.5m lenght
Repeatability % 0.4
Z-Meter Software MS Windows version only
TEC TIME CONSTANT
External Clips 10pcs 10x Kelvin Clips 4-wires scheme
R 1..100
ANge °eC OPTIONAL ACCESSORIES (ORDERED SEPARATELY)
o)
Accuracy /o U8 BNC Adapter Allows to use BNC tools with Z-Meter
Repeatability 70 1 Customized WB Clips Required for WB TECs measuring process
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DX4190 10-pos Z-Meter Dimensions (mm)

DX4190 Measuring Block DX4190 Control Block

Cover I 388 L ‘ | /Ex’r. Clips Sockets
\ Z-Meter DX4190 MultiPoint %
3

= — ! & 1 Ext. Temp. Sensor
> % < i i in: i %/ T
Cable Connection T S i ' = ——Cable Connec’rion
to Confrol Blo<:|<\q==ﬂ 35 to Measuring Block
] [ ® o o _lo/ ] | | A S i . -
‘ \e/ e/
<)
= S/ 2
o : L _
T ! S~ | T L | =3 ﬁ 3 ﬁ \
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DX4085 Z-Meter lester

AC Resistance ( ACR ) Measurement =xternal TEC Clips
Figure-of-Merit ( Z ) Measurement

Time Constant ( t) Measurement

dTmax estimations (for single-stage TECS)

USB Interface for
charging ano
connection to PC

External Temperature
SEensor

Metal Housing Portable design, stand-alone operating

Veasuring Current in a range 0...80 mA
Vleasurement at direct and reversed current
Results normalization to ambient temperatures
Correction coefficients to Z value

Low power consumpption
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DX4085 /Z-Meter Tester Concept

COMPQCZ‘ alonorrous s B
pcz/m —~SiZze device for every a/czy USe | - ]

Can prO\//a/e a/so TEC ope/*di‘ /ng Vol 56238 Extlernal accesSories
asSur and cold Side ¢ al vl T 1 T ~_
o »e ring o e Zemper e | |
mmmmmmmmmmm N T L 2omm |, check iF necessary

— DPooer button

CEEREm e o
ACR, Ohm Figure-of-Merit

S et thari2es M| «— .47 Sright
/70//(5"’73 —— | 963 | 69.0 LCD Screen External arrbient
CA /é(/)?/‘n/é(m> 1Yo aldi :%% i 7 Z‘pé( Z‘ 2o per etre External §-corres OPZ‘/O/‘;CZ/ WB /p\S
— T Sensor for reference measuUring Scheme custonryzed for
. g lQKQ -t Coptrod clips TECsS woith
Beult—in Li-Ton bocttons (Kelin Clips) WB Zerrinals only
AQZ‘ Z‘e/‘y toith
wup to s hours Z-Meter
operaZ‘ /‘ng Zime A
Up o § Alours contintous 2809 weighz‘

operdf /)73 on 5@ iery

External 7 emperalire Sensor

£or preciée measSurenents

/

/ Custlonnzed et Oﬁf/m/Zeo/
Soc,éeZ‘S for externa/ iemperaf Z/(re

Serial number
@( code for with
wed / /‘n,é S

For a particular TEC Cype.

Sensor ard meaéar}ng c/z‘/95 Provided éy re?aeéf

Stand—a/one and PC —connected operal /ng nodes. USB Mini for device c/zargfng

and connection o PC

£>(/9r85 S Meaéé(r/ng in Stand—a/one rode

Precise Med\Sar/‘ng ith corrections in PC connected riode
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DX4085 Z-Meter Specifications

DX4085 Z-METER SPECIFICATIONS OPERATING CONDITIONS
Connection to PC Not obligatory Ambient Temperature °C 15 .. 35
PC Connection Interface USB type A Humidity 70 0..95
Z-Meter Software Included. Windows version only DG ORISR SUIFFLY
Built-in Li-lon A lat Ah 2
Measurement Interface Internal in Chamber or External with Clips SR HEon ACCUmEEton i 00
USB Power Adapter V 110...240
Measurement Scheme 4-wires method
Frequency Hz 50/60
Ambient Temp. Sensor Available, external type
DC Voltage output V 5
TEC Polarity Check N/A Power (max) W 5
Typical TEC Testing Time sec 20 .. 180 (depending on TEC size DIMENSIONS AND WEIGHT
TEC AC RESISTANCE MEASUREMENTS ( ACR) 7-Meter DX4085 mm 70 x 160 X 21
Range Ohm 0.1..100 Z-Meter DX4085 Weight g 280
Accuracy % 0.6 (but >0.010hm) STANDARD DX4085 KIT
Repeatability % 0.3 /-Meter DX4085 1pcs
FIGURE-OF-MERIT MEASUREMENTS (Z) USB Cable 1pcs USB-A / USB - micro type B
Range 10E-3/K 1 2 Temperature Sensor 1pcs
Acclracy % |5 External Clips 1pcs External Kelvin Clips (4-wires scheme)
- AC/DC Power Adapter 1pcs
Repeatability % 0.4
Z-Meter Software MS Windows version only
TEC TIME CONSTANT
OPTIONAL ACCESSORIES (ORDERED SEPARATELY)
R 1..100
ange - BNC Adapter Allows to use BNC tools with Z-Meter
o)
AoeUlEGy /o U8 Customized WB Clips Required for WB TECs measuring process
Repeatability % 1
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'EC Terminal connection methods

Internal Clips —xternal Clips External WEB Clips

- Avallapble in DX4090 and DX4190 - Avallapble in all Z-Meter versions - Optional WB clips for microTECS
- 4-wires measurement scheme - 4-wires preise Kelvin Clips - 4-wires measurement scheme
- Quick and easy TEC setup - |deal for mounted/integrated TECS - Avallable additionally by request
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/-Meter Accessories - WB Clips ‘/9@

- /-Meter Clips for wireless TECs (WB)
- |deal for express WB TECs testing
- Replaceable TEC fixtures
- 4-wires measurement

- Easy-to-use instrument
- Compatible with all Z-Meters
- Precise adjustable contact

- Designed for miniature TE Coolers
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VWB Clips for Z-Meters

Safety screw for

recise positionin ‘
A-\Wires Probes D P I g

TEC with WB pads

/-Meter Clip Spring Caple
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VWB Clips for Z-Meters

- Precise stainless steel TEC fixtures - Precise accurate contact to WB pads - 4-wires Measurement scheme
- Accurate TEC positioning - Optimal for ultra-miniature TECs - Safe contact to TEC WB pads
- Easy-to-use spring clips - Simplifies QC process for WB TECS - Quick installation process
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VWB Clips for Z-Meters

Replaceable 4-wires probes
for various TEC sizes

Mounting Screws

Replaceable fixtures
for various TEC sizes

Precise TEC Tfixtures

Stainless steel with
laser processing
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L BNC Adapter for Z-Meters

- BNC Adapter for Z-Meters

- 4 -wires measurement

- Designed for industrial BNC tools
(cables and test leads)

- Easy-to-use instrument

- Compatible with all Z-Meters

- Compatible with standard LCR meters
BNC 4-wires clips

- Solid metal housing
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Europe/USA

TEC Microsystems GmbH
Schwarzschildstrasse 8, 12489 Berlin
Germany

Tel: +49 30 6789 3314

Fax: +49 30 6789 3315

Web: www.tec-microsystems.com

Email: info@tec-microsystems.com

Contacts

China
ProTEC Ltd.

AR LLXE R B R OBRE207
FiE: +86-755-61596066

EE: +86-755-61596036

fi%%: 518054

Web: www.protecltd.com

Email: info@protecltd.com

Taiwan

Wellspring & Vim Tech Corp
9F-1, No.657 Pei-an Rd.
Taipel 104
Taiwan

Tel: +886 2-85091756
Fax: +886 2-85091846

Web: www.wellvim.com.tw

Email: info@wellvim.com.tw
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Legal Notice

All logos, images, trademarks and product names (collectively Materials) are proprietary to TEC Microsystems GmbH and/
or any of its affiliates, or subsidiaries, or other respective owners that have granted TEC Microsystems GmbH the
permission and/or license to use such Materials. All images are provided by TEC Microsystems GmbH and are subjects of
copyright protection.
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Copyright Protection Warning
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you for respecting the intellectual property rights protected by the
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