GroupGets PureThermal 2
FLIR Lepton® Smart I/O Module

The PureThermal 2 FLIR Lepton Smart I/O Module is a hackable thermal webcam
module for the FLIR Lepton Longwave Infrared (LWIR) camera core. It ships pre-
configured to operate as a plug-and-play UVC 1.0 USB thermal webcam that will
work with standard webcam apps such as VLC Media Player on PC, Linux, Mac,
and Android. For developers, it's reference firmware and hardware schematic are
open source for customized applications. We have also created an open source
software application, GetThermal, to view Lepton data on x86 Linux and macQOS
platforms. GetThermal and PureThermal 2 (PT2) both support the radiometric
mode of Lepton 2.5 & 3.5. Stay up to date with resources, video, and software for
PT2 at its resource page.

FEATURES

e Get Thermal video over USB right out of the box using freeware apps like VLC on Mac, Linux,
Windows, or Android

e PT2 can do 9 Hz color video over usb using the USB UVC class

e STM32F412 ARM microprocessor. Execute on-board image processing without the need for an
external system

e Through-holes for GPIO and peripheral breakouts to easily attach other devices

e Open source reference firmware is on the GroupGets Github

e Device Firmware Upgrade (DFU) the STM32 ARM MCU over USB

e Debug via JTAG through a 6-Pin plug-of-Nails port using a Tag-Connect TC2030-IDC-NL, an
ARM20-CTX, & ST-Link V/2.

e Powered via USB

e UART, I2C, and GPIO Expansion via standard 0.1" holes

e Compatible with all current 2.x and 3.x Lepton cores

e Compact 30 x 18mm form-factor that can be embedded into other modules or inconspicuously
housed as a standalone web, research, or security camera

APPLICATIONS

e Thermal Imaging

e Non-contact temperature measurements
e Motion Sensing

e Night Vision

e Gesture Recognition
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PureThermal 2 Specifications

Power Inputs Micro USB

Maximum Input Voltage (LiPo/H1) 5.5v

Lepton Core Support Lepton 2.x and 3.x

Expansion I12C, UART, GPIO, JTAG

Processor STM32F412 (1M Flash, 512K RAM)
Thermal Video Outputs UVC over USB

PureThermal 2 Part Number PURETHERMAL-2

Dimensions (mm)
22.00mm -
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Application Information
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AGC INFO

Pseudo-Color Palette:
Iron Black
@ scene-based NUC

PERFORM AGC 76.2°F

64.9°F

Programming PureThermal 2

To program the PureThermal 2 a ST-Link V2, Tag-Connect TC2030-IDC-NL, & a Tag-
Connect ARM20-CTX 20-Pin to TC2030-IDC Adapter are required. The various firmware
versions and instructions are available on our PureThermal GitHub page.

Release firmware version 1.10

Version 1.10 is the default PureThermal 2 firmware configuration as of June 27" 2018. It
allows the PT2 to be recognized as a webcam on most computers and operating systems
(USB Video Class - UVC) right out of the box. It has both Lepton 2.x and 3.x support
determined at boot. It is compatible with both standard and radiometric Lepton cameras.
Using the radiometry feature from a radiometric Lepton requires the use of specialized
software to display such as our open source GetThermal application for macOS and Linux.

Debugging PureThermal 2

PureThermal 2 has an available UART port to aid debugging and app development. To use
it, attach a standard 3V3 TTL-to-USB converter to the end of the ARM MCU JTAG adapter
shown on the left.
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PureThermal 2 Interface Diagram

PureThermal 2 Interface Diagram

FLIR Lepton Socket
On/Off Button with Leptgn Installed

Mounting Hole Mounting Hole —
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Reset/Boot Button
for Flashing over USB

STM32F412CGU6
ARM Processor

EF Shield Pads EF Shield Pads
Part #: SMS-201C or Part #: SMS-201F
#: SMS-202C or # SMS-202F

Mounting Hole

| 6-Pin Plug-of-Nails port
for use with Tag-Connect
| TC2030-IDC-NL, ARM20-CTX,

\ . . Micro USB & ST-LINK/NV2.
Mounting holes center to center: oPower Input

18mm width x 21.5mm height = Digital Thermal Video Out (UVC)

*PureThermal 2 supports all FLIR Lepton ~ “Fash over Us8
2.x - 3.x cores with and without radiometry
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Functions

LED: When plugged in to micro-usb power and a Lepton is inserted in the socket LED will
flash slowly. When video is being transmitted to the viewing program, LED will flash more
rapidly.

Hardware Schematic

Downloadable .pdf version available here.

Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Public License

(7 GroupGets Sroupcetsicom




OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




