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TE modules

Standard Options Thermoelectric Cooling

Internal Solder

Standard TECs are made with RoHS compliant
Lead-Free solder (Antimony-Tin).

The Lead-Tin solder can be used on customer Lead-Tin Pb-37%, Sn-63% 183
request. Antimony-Tin Sb-5%, Sn-95% 230

Internal Solders, melting point °C

Protection Coating

RMT advises a patented protection of TE modules by a TEC Coated by Parylene layer

very thin (a few microns) protection coating layer that covers
all internal surfaces of the TEC:

+ Parylene layer

+ Very thin (5-20 um)

+ All-over protection

+ No TE module performance change (degradation)

The protection provides operation of TEC in wet or aggres-
sive ambient. It yields no dust or particles. Higher mechan-
ical strength of pellets is ensured.

S

Parylene coating

TEC surfaces

\

Uncoated TEC Coated TEC

Protected TEC works in aggressive ambiends

Patents # RU41549U1, WO2006/006884A1

RoHS Compliance

All standard TECs are produced in accordance
with the requirements of RoHS (Directive
2002/95/EC on restriction of the use of certain
hazardous substances in electrical and electronic
equipment).

RMT standard TECs do not contain restricted
substances. They are Lead-Free and are marked
correspondingly.

Ordering of “noncompliant” TECs must be
specified by customer

18
Ea RMT Ltd.
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TE Modules

Thermoelectric Cooling

Part Numbering

RMT has introduced a unified serial numbering system for all types of TE cooling modules. This makes selec-
tion of your TEC very easy. All rights on the numbering system are reserved.

3MC06-080-15-xxxx
T

Internal solder

0 - PbSn (183 °C)

1 - SnSb (230 °C) lead-free
2 - custom specification

Height tolerance
0 - +0.05 mm for 1 stage

+0.10 mm for 2 stage

+0.15 mm for 3 stage

+0.20 mm for 4 stage
1 - special tolerance

and hot side (2nd digit)

TEC surface options: cold side (1st digit)

- clear (naked) ceramics

metallized

metallized and pre-tinned 94 °C solder
metallized and pre-tinned 117 °C solder
metallized and pre-tinned 138 °C solder
metallized and pre-tinned 183 °C solder
custom specification

0
1 -
2 -
3 -
4 -
5 -

TE pellet length x10 (mm)
Total number of pellets
TE pellet width x10 (mm)
Series designator
Number of Stages

An example:

2MC04-039-15-0210

- 6.4 201
4.8 201

*

004 | A
0.03

*

——Top Ceramics

\
— Middle Cerarrics
™,

*,
hY

Battorn Ceramics
Terminal Wires *

T

Peliets

*Terminal wires — Copper pre-tinned, 0.22 mm dia.
-.-. - =

PN

REFT Ltd.

Two-stage TE cooling module of MC Series
TE pellet cross-section is 0.4x0.4 mm?

Number of thermocouples (pairs of p- and n- type semi-
conductor TE pellets) - 39 couples

Height of TE pellet - 1.5 mm*

* for MC series it means total height of two-stage module 4.7
mm (=0.5+1.5+0.5+1.5+0.5+0.2):

0.5 mm - thickness of cold and hot sides ceramics
1.5 mm - height of TE pellet
0.2 mm - copper contacts totally.

Cold side lapped

Hot side metallized and pre-tinned with the 117 °C sol-
der

Standard tolerances for a two-stage design
SnSb (230 °C) internal solder (Lead-Free)

53 Leni sp Mo Vv 119991 Russia 4 phone: +7-499-132-6817
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TE Modules Thermoelectric Cooling

MCO04 Series of Single- and Multistage Modules

TE modules

The MCO04 is sub-series of the large MC series of TE micro-mod-
ules. It consists of miniature TECs from single- to multistage types.

¢ From single-stage up to four-stage modules
¢ Low operating current

¢ Dimensions of 1.6x3.2 mm? up to 10x10 mm?
¢ Minimum module height of 1.1 mm

Pure Al203 (100%) ceramics.

The MCO04 series has been designed for cooling and thermostabi-
lization of optoelectronic devices, IR instruments and microelectronic
components.

*

— Drawings

Standard option

Clear ceramics

Nickel (Ni/Sn) plated

e L 2
'4
Option 1 v
Gold plated
4 ? ’ TECs of MC04 Series Pre-tinned/
_".'J ’ Protective coating NTC Thermistor
“Awailable Options, ———
et D 7 gl | | AR
ﬂi‘“‘ A.TEC Assembling ‘ D. Pretinning (available on metallized sides)

~ 1. Solder SnSb +»  Tmelt=230 °C RoHS compliant 1. Rose Alloy PbSnBi, Tmelt=94°C Only on request

o
o o4 ;.' 2. Solder PbSn. .. Tmelt=183 °C Only on request 2. Solder 117 InSn, Tmelt=117°C
= Ce s N 3. Solder 138 SnBi, Tmelt=138°C RoHS compliant

. Pure Alumina AEOa 100% Standard 4. Solder 157 In, Tmet=157°C solders
‘Alumina ~Al203 96%  ceramics 5. Solder 206  SnInCu,Tmelt=206°C

\— 3. Aluminum Nitride 100%  Optional E. Protective coating
: i , cold and hot sides) 1. Parylene 10-15 um thickness Cold and hot sides
o ine lapped surface coating free of the coating
Ni/Sn Tin pre-deposit F. Thermosensor
i over nickel plating™ 1. NTC RMT type TB Mounted on the
0.2-0:5 um  Other Au thick- thermistor cold side or lateral
¢ ness on request surface of the side




TE modules

MCO04 Series

Thermoelectric Cooling

1MC04 Single-Stage Thermoelectric Modules

Type Alelax Q\r;lvax ImZx UT/ax g?]n? mHm mAm mBm mCm mDm DataSheet
Standard 1MC04-004-xx (N=4)
1MC04-004-05 | 70 (0.42| 1.5 0.26 | 1.6
1MC04-004-08 | 71 |0.27 | 0.0 0.41| 1.9
1MC04-004-10 | 72 |(0.22| 0.8 |0.50|0.51| 21 | 1.6 | 3.2 | 3.2 | 3.2 | 1MC04004
1MC04-004-12 | 72 | 0.18 | 0.7 0.62 | 2.3
1MC04-004-15 | 72 | 0.15| 0.6 0.77 | 2.6
Option 1 1MC04-007-xx (N=7)
1MC04-007-05 | 70 (0.72| 1.6 0.46 | 1.6
1MC04-007-08 | 71 |0.46 | 1.0 0.72 | 1.9
1MC04-007-10 | 71 (0.38| 0.8 |0.85/0.90| 21 | 3.2 | 3.2 | 3.2 | 3.2 | 1MC04007
1MC04-007-12 | 71 | 0.31| 0.7 1.08 | 2.3
1MC04-007-15 | 71 | 0.26 | 0.6 1.34 | 2.6
Standard 1MC04-008-xx (N=8)
1MC04-008-05 | 70 (0.83| 1.5 0.52 | 1.6
1MC04-008-08 | 71 |0.54 | 0.0 0.83| 1.9
1MC04-008-10 | 72 (0.44| 0.8 |1.00|1.05| 21 | 3.2 | 3.2 | 48 | 3.2 | 1MC04008
1MC04-008-12 | 72 | 0.37 | 0.7 1.25| 2.3
1MC04-008-15 | 72 | 0.29 | 0.6 1.55| 2.6
Option 2 1MC04-008-xx/1 (N=8)
1MC04-008-05/1| 70 (0.83| 1.6 0.52 | 1.6
1MC04-008-08/1 | 71 |0.54 | 0.0 0.83| 1.9
1MC04-008-10/1| 71 |(0.44| 0.8 |1.00|1.05| 2.1 | 4.0 | 3.0 | 4.0 | 3.8 | 1MC04008/1
1MC04-008-12/1 | 71 | 0.37 | 0.7 1.25| 2.3
1MC04-008-15/1 | 71 | 0.29 | 0.5 1.55| 2.6
Telecom 1MC04-011-xx (N=11)
1MC04-011-05 | 70 |1.14| 1.6 0.72 | 1.6
1MC04-011-08 | 71 |0.74| 1.0 113 | 1.9
1MC04-011-10 | 71 |0.60( 0.8 {140 |141| 21 | 24 | 64 | 24 | 6.4 | 1TMC04011
1MC04-011-12 | 71 | 0.50 | 0.7 1.69 | 2.3
1MC04-011-15 | 71 | 0.40 | 0.6 210 | 2.6
Standard 1MCO04-012-xx (N=12)
1MC04-012-05 | 70 [(1.25| 1.5 0.78 | 1.6
1MC04-012-08 | 71 |0.81| 0.0 1.25| 1.9
1MC04-012-10 | 72 (0.65| 0.8 |1.50 |1.55| 21 | 3.2 | 48 | 4.8 | 4.8 | 1MC04012
1MC04-012-12 | 72 | 0.55| 0.7 1.85| 2.3
1MC04-012-15 | 72 | 0.44| 0.6 2.30 | 2.6
Option 1 1MCO04-017-xx (N=17)
1MC04-017-05 | 70 (1.80| 1.5 1.10 | 1.6
1MC04-017-08 | 71 [(1.15| 0.0 1.75| 1.9
1MC04-017-10 | 72 (0.93| 0.8 |2.10|2.20| 21 | 48 | 48 | 4.8 | 4.8 | 1MC04017
1MC04-017-12 | 72 | 0.78 | 0.7 2.60 | 2.3
1MC04-017-15 | 72 | 0.62 | 0.6 3.25| 2.6
RMT Ltd.
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300 K, vacuum.

Note: Performance data shown in specifications are given for Th



TE Modules

Thermoelectric Cooling

1MCO04 Single-Stage Thermoelectric Modules ...continued

TE modules

Type AT|21ax Q\r/nvax Im;:x Un\l/ax ?)cr:m? mHm mAm mBm mcm mDm DataSheet
Standard 1MC04-018-xx (N=18)
1MC04-018-05 | 70 [1.90[ 1.5 120 1.6
1MC04-018-08 | 71 [1.20| 0.0 1.85| 1.9
1MC04-018-10 | 72 [1.00 | 0.8 |2.20 [2.30 | 21 | 4.8 | 4.8 | 6.4 | 48 | 1MC04018
1MC04-018-12 | 72 [0.82| 0.7 275 23
1MC04-018-15 | 72 [0.66 | 0.6 3.45| 2.6
Telecom 1MC04-018-xx/1 (N=18)
1MC04-018-05/1 | 70 [1.85[ 1.6 117 1.6
1MC04-018-08/1 | 71 [1.19] 1.0 1.86 | 1.9
1MC04-018-10/1 | 71 | 0.97 | 0.8 |2.20 [2.31| 21 | 8.0 | 3.2 | 8.0 | 3.2 | 1MC04018/1
1MC04-018-12/1 | 71 [0.81| 0.7 277 23
1MC04-018-15/1 | 71 |0.66 | 0.6 3.46 | 2.6
Standard 1MC04-024-xx (N=24)
1MC04-024-05 | 70 [250 [ 1.5 1.55[ 1.6
1MC04-024-08 | 71 [1.60| 0.0 250 | 1.9
1MC04-024-10 | 72 [1.30| 0.8 |2.95[3.10 | 21 | 4.8 | 6.4 | 6.4 | 6.4 | 1MC04024
1MC04-024-12 | 72 [1.10| 0.7 370 | 2.3
1MC04-024-15 | 72 [0.88 | 0.6 460 | 2.6
Telecom 1MC04-028-xx (N=28)
1MC04-028-05 | 70 [2.90[ 1.5 1.82] 1.6
1MC04-028-08 | 71 [1.85| 0.0 289 1.9
1MC04-028-10 | 71 [1.50 | 0.8 |3.45[3.60 | 21 | 4.8 | 8.0 | 48 | 8.0 | 1MC04028
1MC04-028-12 | 71 [1.25| 0.7 431 23
1MC04-028-15 | 71 [1.05 0.5 538 | 2.6
Option 1 1MC04-030-xx (N=30)
1MC04-030-05 | 70 [3.15[ 1.5 195[ 1.6
1MC04-030-08 | 71 [2.00| 0.0 310 1.9
1MC04-030-10 | 72 [1.65| 0.8 |3.70 [3.85| 21 | 6.4 | 6.4 | 6.4 | 6.4 | 1MC04030
1MC04-030-12 | 72 [1.35| 0.7 460 2.3
ek 1MC04-030-15 | 72 [1.10 | 0.6 575| 2.6
i Standard 1MC04-032-xx (N=32) B
— - -05 | 70 [3.35] 1.5 210 16 g
AU 1MC04-032-08 | 71 [2.15[ 0.0 330 1.9 3
" 1 |1MC04-032-10 | 72 [1.75] 0.8 |3.95 4.10[ 21 | 6.4 | 6.4 | 8.0 | 6.4 | 1MC04032 |5
. g"uvLco4-o§_2'-12 72 [145] 0.7 495| 23 2
' - 1MC04-032-15 | 72 |1.20 | 0.6 6.15 | 2.6 5
Option 1 1MC04-048-xx (N=48) 3
| 1MC04-048-05 | 70 |5.00] 1.5 310 1.6 3
-.ﬂ%ms-cs 71 [3.25] 0.0 495 1.9 5
1MC04-048-10 | 72 [2.60 | 0.8 |5.90 [6.15| 2.1 | 8.0 | 8.0 | 8.0 | 8.0 | 1MC04050 |§
72 | 220 0.7 7.40 | 2.3 g
72 [1.75] 0.6 9.20 | 2.6 a




TE modules

MCO04 Series

Thermoelectric Cooling

1MC04 Single-Stage Thermoelectric Modules ...continued

04 Type AT;(nax Q\r/nvax |m;x UT/ax g?m? mHm mAm mBm mCm mDm DataSheet
Standard 1MC04-050-xx (N=50)
1MC04-050-05 | 70 |5.20 | 1.5 3.25| 1.6
1MC04-050-08 | 71 |3.35| 0.0 5.15| 1.9
1MC04-050-10 | 72 |2.70| 0.8 (6.15(6.45| 21 | 8.0 [ 8.0 | 9.6 | 8.0 | 1MC04050
1MC04-050-12 | 72 |(2.30 | 0.7 7.70 | 2.3
1MC04-050-15 | 72 [ 1.85| 0.6 9.60 | 2.6
Standard 1MCO04-060-xx (N=60)
1MC04-060-05 | 70 |[6.25| 1.5 3.90( 1.6
1MC04-060-08 | 71 |4.05(| 0.0 6.20 | 1.9
1MC04-060-10 | 72 |3.30| 0.8 (740 (7.70| 21 | 8.0 | 9.6 | 9.6 | 9.6 | 1MC04060
1MC04-060-12 | 72 |2.75| 0.7 9.25 | 2.3
1MC04-060-15 | 72 |2.35| 0.6 1.5 2.6
Option 1 1MC04-070-xx (N=70)
1MC04-070-05 | 70 (7.30| 1.5 455| 1.6
1MC04-070-08 | 71 | 4.70| 0.0 720 1.9
1MC04-070-10 | 72 |3.80| 0.8 (8.60(9.00| 21 | 9.6 | 9.6 | 9.6 | 9.6 | 1MC04070
1MC04-070-12 | 72 |3.20| 0.7 10.8 | 2.3
1MC04-070-15 | 72 |2.55| 0.6 13.5| 2.6
Standard 1MC04-072-xx (N=72)
1MC04-072-05 | 70 | 7.50| 1.5 465| 1.6
1MC04-072-08 | 71 | 4.85| 0.0 745| 1.9
1MC04-072-10 | 72 |3.90| 0.8 |890|9.25| 21 | 9.6 | 9.6 [ 11.2 | 9.6 | 1MC04072
1MC04-072-12 | 72 (3.30| 0.7 1.1 23
1MC04-072-15 | 72 |2.65| 0.6 13.8 | 2.6

Note: Performance data shown in specifications are given for Th=300 K, vacuum.

Definitions _
Value Description Notes s
ATmax Maximum temperature difference at I=Imax rated at Qmax=0, at other Q it should be estimated as AT=ATmax(1-Q/Qmax)
Qmax Maximum heat pumping capacity at I=Imax rated at AT=0, at other AT it should be estimated as Q=Qmax(1-AT/ATmax) .
Imax  Maximum current ] — >
- Electric parameters resulting in the greatest ATmax . -1 -l
Umax  Maximum voltage drop ‘ -
ACR  TEC electrical resistance measured at AC Measured at AC current and at Th=300 K , - |
N Number of thermocouples Thermocouple consists of one n-type and one p-type pellets
-XX Thermoelectric pellet length code Pellet length is "-xx" x 10 (in mm)
Th TEC hot side temperature Performance data shown in specifications are giv
H Total TEC height o o ="
AXB _ Cold side dimensions r\." dm_wensmns are given in mm. Dimensions A ar
direction.
C x D Hot side dimensions
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TE Modules

Thermoelectric Cooling

2MC04 Two-Stage Thermoelectric Modules

Type AT}‘r(nax Q\r/nvax Im;:x Un\l/ax ?)cr:mlj mHm mAm mBm mcm mDm DataSheet
Standard 2MC04-015-xx (N=4+11)
2MC04-015-05 | 95 | 0.67 | 1.2 0.98 [ 2.7
2MC04-015-08 | 97 |0.30 | 0.8 155 3.3
2MC04-015-10 | 97 [0.24| 0.6 |1.35[1.95| 3.7 | 2.4 | 2.4 | 4.8 | 4.8 | 2MC04015
2MC04-015-12 | 98 [0.20 | 0.5 2.30 | 4.1
2MC04-015-15 | 98 [0.16 | 0.4 2.90 | 4.7
Option 1 2MC04-021-xx (N=6+15)
2MC04-021-05 | 94 [0.75| 1.2 135 2.7
2MC04-021-08 | 95 |0.43| 0.7 215 3.3
2MC04-021-10 | 96 |0.35| 0.6 | 1.85 (270 | 3.7 | 3.2 | 3.2 | 48 | 4.8 | 2MC04021
2MC04-021-12 | 96 |0.29 0.5 3.25| 4.1
2MC04-021-15 | 96 |0.23| 0.4 4.05| 4.7
Option 1 2MC04-039-xx (N=10+29)
2MC04-039-05 | 96 |1.20 | 1.2 255 2.7
2MC04-039-08 | 98 |0.77 | 0.8 4.00 | 3.3
2MC04-039-10 | 98 |0.62[ 0.6 |3.60 [5.00| 3.7 | 4.8 | 4.8 | 6.4 | 6.4 | 2MC04039 g
2MC04-039-12 | 98 [0.51| 0.5 6.00 | 4.1 3
2MC04-039-15 | 99 [0.42[ 0.4 7.50 | 4.7 <
Option 1 2MC04-059-xx (N=12+47) 0.25 mm Al S
2MC04-059-05AN| 101 | 1.65 | 1.3 3.85] 2.0 :75"
2MC04-059-08AN| 102 [ 1.05 | 0.8 6.10 | 2.6 5
2MC04-059-10AN| 103 [ 0.84 | 0.7 | 5.80 [7.60 | 3.0 | 4.0 | 4.0 | 8.0 | 8.0 | 2MC04059 |§
2MC04-059-12AN| 103 | 0.70 | 0.6 9.10 | 3,4 S
2MC04-059-15AN| 103 | 0.56 | 0.5 1.3 4.0 S
Option 1 2MC04-081-xx (N=24+57) S
2MC04-081-05 | 93 | 2.60 | 1.1 525] 2.7 S
2MC04-081-08 | 94 |1.65 0.7 8.35| 3.3 E:;
2MC04-081-10 | 95 [1.35| 0.6 |7.00 [10.4 | 3.7 | 6.4 | 6.4 | 8.0 | 9.6 | 2MC04081 |
2MC04-081-12 | 95 [1.10| 0.5 12.4 | 4.1 S
2MC04-081-15 | 95 [0.91| 0.4 15.6 | 4.7 &
Standard 2MC04-083-xx (N=24+59) ks
3-05 | 93 |2.65| 1.1 5.40 | 2.7 8
2MC04-083-08 | 95 |1.70 | 0.7 8.55| 3.3 S
|"2MC04-083-10 | 95 [1.35| 0.6 |7.25|10.7| 3.7 | 6.4 | 6.4 | 9.6 | 9.6 | 2MC04083 E
'|~2MC04-083-12 | 96 |1.15| 0.5 12.8 | 4.1 s
- 2MC04-083-15 | 96 | 0.92| 0.4 159 [ 4.7 S

TE modules

Specifications are subject to change without notice.






