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1. ':i1a~~b~a~~11t1

1.1 "1l~~m~'U'UfId'UfI~bb'U'Unm~~,:j~l'VI1''U,:j1'Wfl1'UfI~ bb~~tJ~~~1~[;.J~m'V'i ~e:J,:j?f1~1~'1'v11f11~VI~~e:J,:j" ,

1.2.1 "1l~~m~'U'Ufl1'UfI~bb'U'Unm~~-:j~l'v'!1''lJ\l1'WfId'UfI~ bb~~tJ~~~1~[:.J~m'V'i (2.1)" ,
1.2.21~~~1J1'~fl1 (2.2)
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1.2.3 "1l~~m~'U'Ufl1'UfI~ H?f1tJ (2.3), ,
1.2.4 l~~~fl~e:J-:j (2.4)

"
1.2.51~~~ CAN BUS (2.5)

"
1.3 bfl~e:J,:jiimb~~e:JtJmru.rr'U~l ~e:J,:j?f1m~~1-ff-:j1'Un'U~~'U'Ul'V'l~1?f~'U220-240 11~W;50 b~41?l1~,

VI~ e:Jbe:Jfl?f1~m ~bb~,:j~,:jbtJ 'U~1uVI'U~ 1V1'111 tJe:J~1,:j~ fl~ e:J,:j1?l1~fl!)VI~1tJ

1.5 ~ b?f'Ue:J~1f11~~~e:J,:jbtJ'U~[:.J~I?lVl~e:J~1uVI'U~1V1'111tJ1'U,J~~ bVlP11VltJ ~iiP1'U~6ile:J~btJ'U"1Je:J,:j~[:.J~1?lbe:J-:jVl~e:J
(jJ CU 'tI 'U

1~1''Uf11~bb~,:j~-:j1~btJ1JP1'W~6ile:J~e:J~l,:j~fl~e:J,:j~lfl'U~';VI~[:.J~I?l~'Ufl1
" " "

ue:JtJfl';h 1 fI#-:j rnu1'U~~tJ~b1mtie:J'Uf11~?i-:j~e:J'U,:j11J

1. 7 tl1V11J~?i,:j~e:J'U,:j1'WmtJ1'U 60 l'U ,r'Utl~~lfll'W'vh~flJflJ1

1.8 ~ltJfl1~"1l~~fl~vl1fl1~?i,:j~e:J'U~e:J-:jm 'U1''UtJ~~n'Uf11~vl1,:j1'UhJ~lfl11 1 tJ ,r'U~,:jbb~1'U?i,:j~e:J'U,:j1'Ubb~~,
'V'i~e:J~~,:j~~1''Ubrie:Jiifl1~1''Uu~,:jfld1~ b~tJVl1tJ~l fl f11~1-ff,:j1'U bb~~~~?i,:j~'U~'Ufl1brie:Jvl1f11~6ile:J~btJ'U~

b~tJ'U~e:JtJ1~ tJllJ~~fi1'U~fl1~ 1~1briBe:J~'1'W~~ tJ~tJ~~n'W
2. flwilm~tW~bO~1~ (Specification) "1l~VI~~m~e:Je:Jflbb'U'Ub~e:Jfl1~PimnmfltJn'U1i~fI~e:J'UfI~~bde:JVl1 f11~, .. 6.J ..

2.1 "1l~VI~~e:J-:j~e:Je:Jmb'U'Ub~e:Jfl1~Pifl'l~lmfltJn'U1i~fI~e:J'UfI~~ b.Qe:JVl1f11~b~tJ'W~b~mn'U ~~'U'UfId'UfI~eWi
" d.J, 'U "

l'Umi fl1~tJ~~~1~[:.Jrl bb~~fl1'UfI~bb'U'Unm~~-:j tJ~~fle:J'U~1tJ,
2.1.1 VI'I11tJtJ~~~1~[:.J~VI~fl

o Core: ARM 32-bit Cortex™-M4 CPU VI~e:J?f-:jfl11
"

o fId1~~ llJumJf111 120 MHz, memory protection unit

o VI'I11tJfld1~~1

• llJUe:JtJfl11 512 Kbytes FLash memory



• hhJemfll1 128 Kbytes SRAM

o i1 LCD parallel interface, 8080/6800 modes b-thJel~l.:JumJ

o i1 Clock, reset and supply management

o i1 POR,POR,PVOand BOR~~elfl'h:ml1

o i:fl1Jl1t11i crystal oscillator ml1J(j'hj~lfll1 4 MHz
!V ,

o i1lnternal 16 MHz factory-trimmed RC(fldl1JbblJ'lJEhrr'lJ~l1% ~~el~fll1)

o m~1JV1Low power: Sleep, Stop and Standby modes

o i1 AID Converters

• fldl1J"~bBEJV11lJumJfll112 bits

• ml1Jb~dllJumJfll1 1 MSPS

• llJUelEJfll124 'liel.:J61tytylW

o i1 0/ A converters

• fldl1Jm~bBEJV11lJumJfll112 bits

• llJUelEJfll12 'liel-:J

o i1 OMA llJUelEJfll18-'lim 'I"I~el1J~dEJFIFOsbb"~burst support ~~elfl11.:Jfll1

o i1 timers llJ~lfll1 8 ~d: i:fl1Jl1t11i.:Jl'lJ1'lJb~1JV1IClOClPWM ~~elfl11.:Jfll1

o i1110 ports llJ~lfll1 120 'liel.:J

o i1 Communication interfaces ~.:J.Q

• 12Cinterfaces (SMBus/PMBus) llJumJfll1 3 b:UV1"
"

• USARTsllJUelEJfll14 b1JV1"
"

• UARTsllJUelEJfll12b1JV1"(ml1Jb~dllJ~lfll1 5 Mbitls)
"

• SPlsllJ~lfll1 3 b1JV1"flTl1Jb~dllJ~lfll1 (30 Mbits/s)
"

• CAN interfaces llJ~lfll1 2b1JV1"
"

• SOlO interface ~~el~fll1

• USB2.0 full-speed device/hostiOTG controller with on-chip

PHY~~el~fll1

• USB2.0 high-speed/full-speed device/hostiOTG controller with

dedicated OMA, on-chip full-speed PHYand ULPI ~~el~fll1

• 10/100 Ethernet MAC with dedicated OMA: supports IEEE

1588v2 hardware, MIIiRMII ~~el~fll1

• 8- to 14-bit parallel camera interface up to 54 Mbytes/s ~~el

~fll1

o i1 Cryptographic acceleration: hardware acceleration for AES 128, 192,

256, Triple DES,HASH(M05, SHA-l), and HMAC~~el~fll1

o i1 True random number generator ~~el~fll1 ~.." .;
1 ""



o ij CRCcalculation unit 'VI~€J~fdl

o ij 96-bit unique ID 'VI~€J~fdl

2.1.2 ij Static RAM l~,JmJfr;h 4 Mb

2.1.3 G11:W11f)-W~'\.,nl'\.J'mm:W~d~ Graphical Programming (Simulink) y.j~€J:W

mJmrub~€J~flfl11I'ldUI'l:W~~.n, ,
0 fl11-rrU LEDs

0 fl11eh'U~1 Switches

0 fl11-rrU Step Motor

0 fl11-rrU Servo Motor

0 fl11-rrUCharacter LCD

o fl11Dl'U Analog Sensor (Photocells)

o fl11e)1'U/b~~'U SDCard (Data logger)

2.1.4 b{J'U"1l~b1~'U~fl11b~1\911d"ilbb6'l~mUI'l:We:J'l.Jmru-Vl~~'U~1'U1~UUbl'l~€J~1~
'I 'tI It 'I

Internet/Ethernet ~d~ 1'l.J1bbm:W€J€JflbbUU'VI,Jlb1UbbUUGraphics l'Ubd6'l1"il~~

2.1.5 G11:Wl1m~:Wb&i:W€J'l.Jmrufl~€J~Video b~€J~mm~~dnUfl11'I.J1~:Wd6'l~6'lflly.j,
(Embedded Image Processing)

2.2 1:W~6'l'U1'~fl1ijI'lUJG1:wu1i~~.n" ,
b~€J:W~€J~d~12CI'ldl:Wb~dl~,J€J~fl11 400KHz

ij Battery Backup Input ~1'V1-rUfl11-rm~lbd6'llbbuu~m-U€J~ 'VI~€J~fl11

Industrial Operating Temperature Ranges: -40°C to +85°C 'VI~€J~fl11

Real-Time Clock Counts Seconds, Minutes,Hours, Day, Date, Month, and Year

with Leap Year Compensation 1~,J€J~fl11 1'l.1"1. 2100

ij Time-of-Day Alarms 'VI~€Jfll1~fl11

ij Programmable Square-Wave Output 'VI~B~fl11

ij Digital Temp Sensor Output: bb~'U~11~,J€J~fl~1 ±3°C Accuracy

ij Register for Aging Trim 'VI~€J~fl11

ij RSTOutput/Pushbutton Reset Debounce Input 'VI~€J~fl11

Underwriters Laboratories (UL) Recognized 'VI~eJ~fl11

2.3 "1l~~fll'ldUI'l:WHG11~ ijI'lUJG1:wllii~~.n, , ,

o I'ldl:wm~~lfl';h 16MHz CPU Frequency

o 'VI'\..i';;tJml:W~11~~lfl11 256 KB Flash

o 'VI'\.b~ml:W~11~~lfl11 16 KB RAM

o GPIO1~,j'€J~fl11 30 '1i€J~



o Timers: 1lJUeJEJfl';h 1 x 32-bits, 2 x 16-bits
o Interface: U'S:::fleJUt111EJSPI,12C,USART,AES,RTC,Quadrature Decoder

v!~eJfl'1\:ml1

o ii ADCmllJ"':::L~EJ~hJueJEJfll1 10 bits "ill'UTU 8 '1leJ-:JG1qjqjlru

il1f11U~-:JG1qjqjlru RF
o LU'ULLU'U2.4 GHzhJ~lfll1 2Mbps data rates v!~eJ~fll1

o ?lUU?I'4'U Protocol: ANT LL"':::BLEv!~eJfll1-:Jfll1

?lllJ1'S(1l U'SLLfl'SW,h'U USBlt11
?lllJl'S(1~\9lI'Ullu'SLLfl'SlJt111EJ Graphical Programming (Simulink)

2.4 llJ~"'fl~eJ-:J iiflru?llJu~ ~-:Jd
'IJ •

?lllJl'S(11offPifl'\~1fl1'SeJeJmLUU Image processingalgorithm ~1lJflU Hardware in the

Loop design LL"':::test t11'WMatlab Image ProcessingToolbox LL"':::Simulink

Computer Vision System Toolbox v!~eJ~fll1

2.5 llJ~'" CANBUSiiflru?llJu~ ~-:Jd
'IJ •

ii Bus/Pin ESDProtection Exceeds 16 kV HBMv!~eJ~fll1

ii High Input Impedance ?lllJ1'Sm~eJlJ~eJllJUeJEJfll1 100 Nodes

Compatible flU ISO11898Standard v!~eJ~fll1

SignalingRates1lJ~lfll1 1 Megabit/Second (Mbps)

ii Thermal Shutdown Protection v!~eJfll1-:Jfll1

ii Open-Circuit Fail-SafeDesignv!~eJ~fll1 I
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