
Preliminary datasheet
EconoPIM™2 module with TRENCHSTOP™IGBT7 and emitter controlled 7 diode and Vienna rectifier PFC

Features
• Electrical features

- VCES = 1200 V
- IC nom = 35 A / ICRM = 70 A
- TRENCHSTOPTM IGBT7
- Trench IGBT 5
- Tvj,op = 150°C
- Suitable Infineon gate drivers can be found under https://www.infineon.com/gdfinder

• Mechanical features
- High power and thermal cycling capability
- Integrated NTC temperature sensor
- Standard housing
- Copper base plate
- Al2O3 substrate with low thermal resistance
- Solder contact technology

Potential applications
• Residential HVAC

Product validation
• Qualified for industrial applications according to the relevant tests of IEC 60747, 60749 and 60068
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1 Package

Table 1 Insulation coordination

Parameter Symbol Note or test condition Values Unit

Isolation test voltage VISOL RMS, f = 50 Hz, t = 1 min 2.5 kV

Isolation test voltage NTC VISOL(NTC) RMS, f = 50 Hz, t = 1 min 2.5 kV

Material of module
baseplate

    Cu  

Internal isolation   basic insulation (class 1, IEC 61140) Al2O3  

Creepage distance dCreep nom terminal to baseplate, nom., (PD2, IEC
60664-1, Ed. 3.0)

10.0 mm

Clearance dClear nom terminal to baseplate, nom. 7.5 mm

Comparative tracking
index

CTI    > 200  

Relative thermal index
(electrical)

RTI housing 140 °C

Table 2 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Stray inductance module LsCE     36   nH

Module lead resistance,
terminals - chip

RAA'+CC' TC = 25 °C, per switch   8.4   mΩ

Module lead resistance,
terminals - chip

RCC'+EE' TC = 25 °C, per switch   4.4   mΩ

Storage temperature Tstg   -40   125 °C

Mounting torque for
module mounting

M - Mounting according to
valid application note

M5, Screw 3   6 Nm

Weight G     180   g

Note: The current under continuous operation is limited to 50A rms per connector pin.

2 IGBT, T1-T6

Table 3 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Collector-emitter voltage VCES   Tvj = 25 °C 1200 V

Continuous DC collector
current

ICDC Tvj max = 175 °C TC = 115 °C 35 A

Repetitive peak collector
current

ICRM tp limited by Tvj op 70 A

(table continues...)

FP35R12N2T7_B67
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Table 3 (continued) Maximum rated values

Parameter Symbol Note or test condition Values Unit

Gate-emitter peak voltage VGES   ±20 V

Table 4 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Collector-emitter
saturation voltage

VCE sat IC = 35 A, VGE = 15 V Tvj = 25 °C   1.60 1.85 V

Tvj = 125 °C   1.74  

Tvj = 150 °C   1.78  

Gate threshold voltage VGEth IC = 0.75 mA, VCE = VGE, Tvj = 25 °C 5.15 5.8 6.45 V

Gate charge QG VGE = ±15 V, VCC = 600 V, Tvj = 25 °C   0.55   µC

Internal gate resistor RGint Tvj = 25 °C   0.0   Ω

Input capacitance Cies f = 100 kHz, Tvj = 25 °C, VCE = 25 V, VGE = 0 V   6.62   nF

Reverse transfer
capacitance

Cres f = 100 kHz, Tvj = 25 °C, VCE = 25 V, VGE = 0 V   0.023   nF

Collector-emitter cut-off
current

ICES VCE = 1200 V, VGE = 0 V Tvj = 25 °C     0.004 mA

Gate-emitter leakage
current

IGES VCE = 0 V, VGE = 20 V, Tvj = 25 °C     100 nA

Turn-on delay time
(inductive load)

tdon IC = 35 A, VCC = 600 V,
VGE = ±15 V, RGon = 3 Ω

Tvj = 25 °C   0.021   µs

Tvj = 125 °C   0.025  

Tvj = 150 °C   0.025  

Rise time (inductive load) tr IC = 35 A, VCC = 600 V,
VGE = ±15 V, RGon = 3 Ω

Tvj = 25 °C   0.016   µs

Tvj = 125 °C   0.018  

Tvj = 150 °C   0.019  

Turn-off delay time
(inductive load)

tdoff IC = 35 A, VCC = 600 V,
VGE = ±15 V, RGoff = 2 Ω

Tvj = 25 °C   0.207   µs

Tvj = 125 °C   0.283  

Tvj = 150 °C   0.300  

Fall time (inductive load) tf IC = 35 A, VCC = 600 V,
VGE = ±15 V, RGoff = 2 Ω

Tvj = 25 °C   0.121   µs

Tvj = 125 °C   0.218  

Tvj = 150 °C   0.249  

Turn-on energy loss per
pulse

Eon IC = 35 A, VCC = 600 V,
Lσ = 36 nH, VGE = ±15 V,
RGon = 3 Ω, di/dt = 1720
A/µs (Tvj = 150 °C)

Tvj = 25 °C   1.71   mJ

Tvj = 125 °C   2.82  

Tvj = 150 °C   3.15  
(table continues...)
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Table 4 (continued) Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Turn-off energy loss per
pulse

Eoff IC = 35 A, VCC = 600 V,
Lσ = 36 nH, VGE = ±15 V,
RGoff = 2 Ω, dv/dt = 3420
V/µs (Tvj = 150 °C)

Tvj = 25 °C   2.08   mJ

Tvj = 125 °C   3.44  

Tvj = 150 °C   3.84  

SC data ISC VGE ≤ 15 V, VCC = 800 V,
VCEmax=VCES-LsCE*di/dt

tP ≤ 6 µs,
Tvj = 125 °C

  120   A

tP ≤ 8 µs,
Tvj = 150 °C

  115  

Thermal resistance,
junction to case

RthJC per IGBT     0.802 K/W

Thermal resistance, case to
heat sink

RthCH per IGBT   0.157   K/W

Temperature under
switching conditions

Tvj op   -40   150 °C

3 Diode, D1-D6

Table 5 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Repetitive peak reverse
voltage

VRRM   Tvj = 25 °C 1200 V

Continuous DC forward
current

IF   35 A

Repetitive peak forward
current

IFRM tP = 1 ms 70 A

I2t - value I2t tP = 10 ms, VR = 0 V Tvj = 125 °C 205 A²s

Tvj = 150 °C 190

Table 6 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Forward voltage VF IF = 35 A, VGE = 0 V Tvj = 25 °C   1.72 2.10 V

Tvj = 125 °C   1.59  

Tvj = 150 °C   1.55  

Peak reverse recovery
current

IRM VCC = 600 V, IF = 35 A,
VGE = -15 V, -diF/dt =
1720 A/µs (Tvj = 150 °C)

Tvj = 25 °C   39.4   A

Tvj = 125 °C   45.7  

Tvj = 150 °C   47  
(table continues...)
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Table 6 (continued) Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Recovered charge Qr VCC = 600 V, IF = 35 A,
VGE = -15 V, -diF/dt =
1720 A/µs (Tvj = 150 °C)

Tvj = 25 °C   3   µC

Tvj = 125 °C   5.4  

Tvj = 150 °C   6.2  

Reverse recovery energy Erec VCC = 600 V, IF = 35 A,
VGE = -15 V, -diF/dt =
1720 A/µs (Tvj = 150 °C)

Tvj = 25 °C   1.17   mJ

Tvj = 125 °C   2.08  

Tvj = 150 °C   2.4  

Thermal resistance,
junction to case

RthJC per diode     1.10 K/W

Thermal resistance, case to
heat sink

RthCH per diode   0.176   K/W

Temperature under
switching conditions

Tvj op   -40   150 °C

4 IGBT, T7-T12

Table 7 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Collector-emitter voltage VCES   Tvj = 25 °C 650 V

Implemented collector
current

ICN   35 A

Continuous DC collector
current

ICDC Tvj max = 150 °C TC = 115 °C 20 A

Repetitive peak collector
current

ICRM tp limited by Tvj op 70 A

Gate-emitter peak voltage VGES   ±20 V

Table 8 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Collector-emitter
saturation voltage

VCE sat IC = 35 A, VGE = 15 V Tvj = 25 °C   1.60 2.20 V

Tvj = 125 °C   1.74  

Tvj = 150 °C   1.78  

Gate threshold voltage VGEth IC = 0.35 mA, VCE = VGE, Tvj = 25 °C 3.85 4.6 5.35 V

Gate charge QG VGE = ±15 V, VCC = 300 V, Tvj = 25 °C   0.152   µC

Internal gate resistor RGint Tvj = 25 °C   0.0   Ω
(table continues...)
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Table 8 (continued) Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Input capacitance Cies f = 100 kHz, Tvj = 25 °C, VCE = 25 V, VGE = 0 V   1.94   nF

Reverse transfer
capacitance

Cres f = 100 kHz, Tvj = 25 °C, VCE = 25 V, VGE = 0 V   0.007   nF

Collector-emitter cut-off
current

ICES VCE = 650 V, VGE = 0 V Tvj = 25 °C     0.013 mA

Gate-emitter leakage
current

IGES VCE = 0 V, VGE = 20 V, Tvj = 25 °C     100 nA

Turn-on delay time
(inductive load)

tdon IC = 35 A, VCC = 300 V,
VGE = ±15 V, RGon = 1.8 Ω

Tvj = 25 °C   0.012   µs

Tvj = 125 °C   0.012  

Tvj = 150 °C   0.013  

Rise time (inductive load) tr IC = 35 A, VCC = 300 V,
VGE = ±15 V, RGon = 1.8 Ω

Tvj = 25 °C   0.008   µs

Tvj = 125 °C   0.010  

Tvj = 150 °C   0.011  

Turn-off delay time
(inductive load)

tdoff IC = 35 A, VCC = 300 V,
VGE = ±15 V, RGoff = 2.4 Ω

Tvj = 25 °C   0.065   µs

Tvj = 125 °C   0.081  

Tvj = 150 °C   0.084  

Fall time (inductive load) tf IC = 35 A, VCC = 300 V,
VGE = ±15 V, RGoff = 2.4 Ω

Tvj = 25 °C   0.010   µs

Tvj = 125 °C   0.019  

Tvj = 150 °C   0.021  

Turn-on energy loss per
pulse

Eon IC = 35 A, VCC = 300 V,
Lσ = 36 nH, VGE = ±15 V,
RGon = 1.8 Ω, di/dt =
2600 A/µs (Tvj = 150 °C)

Tvj = 25 °C   0.216   mJ

Tvj = 125 °C   0.301  

Tvj = 150 °C   0.323  

Turn-off energy loss per
pulse

Eoff IC = 35 A, VCC = 300 V,
Lσ = 36 nH, VGE = ±15 V,
RGoff = 2.4 Ω, dv/dt =
9910 V/µs (Tvj = 150 °C)

Tvj = 25 °C   0.14   mJ

Tvj = 125 °C   0.29  

Tvj = 150 °C   0.33  

Thermal resistance,
junction to case

RthJC per IGBT     1.20 K/W

Thermal resistance, case to
heat sink

RthCH per IGBT   0.178   K/W

Temperature under
switching conditions

Tvj op   -40   150 °C
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5 Diode, D7-D12

Table 9 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Repetitive peak reverse
voltage

VRRM   Tvj = 25 °C 650 V

Continuous DC forward
current

IF   30 A

Repetitive peak forward
current

IFRM tP = 1 ms 60 A

I2t - value I2t tP = 10 ms, VR = 0 V Tvj = 125 °C 100 A²s

Tvj = 150 °C 80

Table 10 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Forward voltage VF IF = 30 A, VGE = 0 V Tvj = 25 °C   1.60 2.00 V

Tvj = 125 °C   1.55  

Tvj = 150 °C   1.52  

Thermal resistance,
junction to case

RthJC per diode     1.44 K/W

Thermal resistance, case to
heat sink

RthCH per diode   0.182   K/W

Temperature under
switching conditions

Tvj op   -40   150 °C

6 Diode, D13-D18

Table 11 Maximum rated values

Parameter Symbol Note or test condition Values Unit

Repetitive peak reverse
voltage

VRRM   Tvj = 25 °C 1200 V

Implemented forward
current

IFN   50 A

Continuous DC forward
current

IF   35 A

Repetitive peak forward
current

IFRM tP = 1 ms 100 A

I2t - value I2t tP = 10 ms, VR = 0 V Tvj = 125 °C 295 A²s

Tvj = 150 °C 290

FP35R12N2T7_B67
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Table 12 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Forward voltage VF IF = 35 A, VGE = 0 V Tvj = 25 °C   1.72 2.10 V

Tvj = 125 °C   1.59  

Tvj = 150 °C   1.55  

Peak reverse recovery
current

IRM VCC = 300 V, IF = 35 A,
VGE = -15 V, -diF/dt =
2580 A/µs (Tvj = 150 °C)

Tvj = 25 °C   68.8   A

Tvj = 125 °C   81.8  

Tvj = 150 °C   87.6  

Recovered charge Qr VCC = 300 V, IF = 35 A,
VGE = -15 V, -diF/dt =
2580 A/µs (Tvj = 150 °C)

Tvj = 25 °C   2.9   µC

Tvj = 125 °C   5.7  

Tvj = 150 °C   6.7  

Reverse recovery energy Erec VCC = 300 V, IF = 35 A,
VGE = -15 V, -diF/dt =
2580 A/µs (Tvj = 150 °C)

Tvj = 25 °C   0.77   mJ

Tvj = 125 °C   1.5  

Tvj = 150 °C   1.76  

Thermal resistance,
junction to case

RthJC per diode     0.900 K/W

Thermal resistance, case to
heat sink

RthCH per diode   0.168   K/W

Temperature under
switching conditions

Tvj op   -40   150 °C

7 NTC-Thermistor

Table 13 Characteristic values

Parameter Symbol Note or test condition Values Unit

Min. Typ. Max.

Rated resistance R25 TNTC = 25 °C   5   kΩ

Deviation of R100 ΔR/R TNTC = 100 °C, R100 = 493 Ω -5   5 %

Power dissipation P25 TNTC = 25 °C     20 mW

B-value B25/50 R2 = R25 exp[B25/50(1/T2-1/(298,15 K))]   3375   K

B-value B25/80 R2 = R25 exp[B25/80(1/T2-1/(298,15 K))]   3411   K

B-value B25/100 R2 = R25 exp[B25/100(1/T2-1/(298,15 K))]   3433   K

Note: For an analytical description of the NTC characteristics please refer to AN2009-10, chapter 4.

FP35R12N2T7_B67
EconoPIM™2 module
7  NTC-Thermistor
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8 Characteristics diagrams

Output characteristic (typical), IGBT, T1-T6
IC = f(VCE)
VGE = 15 V

Transfer characteristic (typical), IGBT, T1-T6
IC = f(VGE)
VCE = 20 V
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Gate charge characteristic (typical), IGBT, T1-T6
VGE = f(QG)
IC = 35 A, Tvj = 25 °C

Capacity characteristic (typical), IGBT, T1-T6
C = f(VCE)
f = 100 kHz, VGE = 0 V, Tvj = 25 °C
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Switching times (typical), IGBT, T1-T6
t = f(IC)
RGoff = 2 Ω, RGon = 3 Ω, VCC = 600 V, -15 / 15 V, Tvj = 150 °C

Switching times (typical), IGBT, T1-T6
t = f(RG)
IC = 35 A, VCC = 600 V, -15 / 15 V, Tvj = 150 °C
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Voltage slope (typical), IGBT, T1-T6
dv/dt = f(RG)
IC = 35 A, VCE = V, ±15 V, Tvj = 25 °C

Switching losses (typical), IGBT, T1-T6
E = f(IC)
RGoff = 2 Ω, RGon = 3 Ω, VCC = 600 V, -15 / 15 V
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Switching losses (typical), IGBT, T1-T6
E = f(RG)
IC = 35 A, VCC = 600 V, -15 / 15 V

Reverse bias safe operating area (RBSOA), IGBT, T1-T6
IC = f(VCE)
Tvj = 150 °C, RGoff = 2 Ω, VGE = ±15 V
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Transient thermal impedance, IGBT, T1-T6
Zth = f(t)

Forward characteristic (typical), Diode, D1-D6
IF = f(VF)
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Switching losses (typical), Diode, D1-D6
Erec = f(IF)
RGon = 3 Ω, VCE = 600 V

Switching losses (typical), Diode, D1-D6
Erec = f(RG)
VCE = 600 V, IF = 35 A
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Transient thermal impedance, Diode, D1-D6
Zth = f(t)

Output characteristic (typical), IGBT, T7-T12
IC = f(VCE)
VGE = 15 V

0.001 0.01 0.1 1 10
0.1

1

10

0.0 0.5 1.0 1.5 2.0 2.5 3.0
0

10

20

30

40

50

60

70

FP35R12N2T7_B67
EconoPIM™2 module
8  Characteristics diagrams

Datasheet 13 Revision 0.20
2024-09-04



Output characteristic field (typical), IGBT, T7-T12
IC = f(VCE)
Tvj = 150 °C

Transfer characteristic (typical), IGBT, T7-T12
IC = f(VGE)
VCE = 20 V
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Gate charge characteristic (typical), IGBT, T7-T12
VGE = f(QG)
IC = 35 A, Tvj = 25 °C

Capacity characteristic (typical), IGBT, T7-T12
C = f(VCE)
f = 100 kHz, VGE = 0 V, Tvj = 25 °C
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Switching times (typical), IGBT, T7-T12
t = f(IC)
RGoff = 2.4 Ω, RGon = 1.8 Ω, VCC = 300 V, -15 / 15 V, Tvj = 150
°C

Switching times (typical), IGBT, T7-T12
t = f(RG)
IC = 35 A, VCC = 300 V, -15 / 15 V, Tvj = 150 °C
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Voltage slope (typical), IGBT, T7-T12
dv/dt = f(RG)
IC = 35 A, VCE = V, ±15 V, Tvj = 25 °C

Switching losses (typical), IGBT, T7-T12
E = f(IC)
RGoff = 2.4 Ω, RGon = 1.8 Ω, VCC = 300 V, -15 / 15 V
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Switching losses (typical), IGBT, T7-T12
E = f(RG)
IC = 35 A, VCC = 300 V, -15 / 15 V

Reverse bias safe operating area (RBSOA), IGBT, T7-
T12
IC = f(VCE)
RGoff = 2.4 Ω, VGE = ±15 V, Tvj = 150 °C
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Transient thermal impedance, IGBT, T7-T12
Zth = f(t)

Forward characteristic (typical), Diode, D7-D12
IF = f(VF)
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Transient thermal impedance, Diode, D7-D12
Zth = f(t)

Forward characteristic (typical), Diode, D13-D18
IF = f(VF)
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Switching losses (typical), Diode, D13-D18
Erec = f(IF)
RGon = 2.4 Ω, VCE = 300 V

Switching losses (typical), Diode, D13-D18
Erec = f(RG)
VCE = 300 V, IF = 35 A
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Transient thermal impedance, Diode, D13-D18
Zth = f(t)

Temperature characteristic (typical), NTC-Thermistor
R = f(TNTC)
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9 Circuit diagram

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

E E

F F

Erstellt durch Genehmigt von

Mat.-Nr.Werkstoff Modellreferenz inkl. Rev.

Rev.

02

Titel (deu./engl.) & Beschreibung

Modul / Module

Ausgabedatum

FP35R12N2T7_B67-DID

W00245428

© Alle Rechte bei INFINEON TECHNOLOGIES AG , auch für den Fall von Schutzrechtanmeldungen.

W00245424_02

Blatt

1 / 1 
A2

confidential

Package

Dokumentart

Dokumentstatus

Sammelzeichnung

eingefroren

04.06.2024hellerzohellerzo

Econo2B
Zeichnung

DE/EN 1.1 /DE/EN 1.1 /

Allgemeintoleranz nach 

ISO 22081
Maßstab

2 : 1

1 2 3 4 5 6 7 8 9 10

11

13

1415161718192021222324252628

12

27

29

30

zulässig. 
Zeichnungsänderungen nur in der ursprünglichen CAD- und Datenbankumgebung 

Geprüft am 06.02.2024 von Z. Zsadányi

02 Korrektur hellerzo hellerzo 04.06.2024
01 chip position change hellerzo hellerzo 12.04.2024

00 Ersterstellung szaboistv
anm hellerzo 09.02.2024

Revision Änderung Erstellt durch Genehmigt von Genehmigt am

03,
81

11
,4
3

15
,2
4

19
,0
5

26
,6
7

30
,4
8

34
,2
9

39
,6

46
,5

3,
81

11
,4
3

15
,2
4

19
,0
5

22
,8
6

26
,6
7

30
,4
8

34
,2
9

39
,6

46
,5

0

7,62

15,24
16
20,95

7,62

15,24
16
20,95

W
00

24
54

28
.0
2

W
00

24
54

28
.0
2

04,
7

4,
8

10
,6

10
,7

17
,4

17
,5

25
,3

25
,4

3232
,2

4 4,
1

14
,2

20
,9

27
,5

32
,8

0
0,5

10,3

7,1
10,8

0

6,
9

7,
7

16
,7

25
,4

27
,7

13
,8

22
,2

31
,5

31
,9

0

5,7

10,92

3,98
5,7
10,92

NTC
12

J

T3

T4

T5

T6

D3

D4

D5

D6

T1

T2

D1

D2

D12

D11T12

T11

T8

T10

D8

D10

T7

T9

D7

D9

D17D15D13

D18D14 D16

5

6

7
2827

26

4

3

2

9

8 10

13

11

23

25

24

19

18

17

1416

15

2221

20

1

30

29

D14 D16 D18

D17D15D13 D1

T1

D3

T3

D5

T5

T6T4T2

D2 D4 D6

T7

D7

T8

D8

T10

D10

T9

D9

T11

D11

T12

D12
NTC

J

Figure 1

FP35R12N2T7_B67
EconoPIM™2 module
9  Circuit diagram

Datasheet 19 Revision 0.20
2024-09-04



10 Package outlines
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11 Module label code

2

Module label code

Code format Data Matrix Barcode Code128

Encoding ASCII text Code Set A

Symbol size 16x16 23 digits

Standard IEC24720 and IEC16022 IEC8859-1

Code content Content
Module serial number
Module material number
Production order number
Date code (production year)
Date code (production week)

Digit
1 – 5
6 - 11
12 - 19
20 – 21
22 – 23

Example
71549
142846
55054991
15
30

Example

7154914284655054991153071549142846550549911530

Figure 3
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