000 «HIM® MexatpoHuka-po»

®ainn models_ex_iqMath.mbp cogepxut npumepel, nokasbiBatowme paboty, 61nokoB rpynnbl
Math.

lMpumepbl NpegHasHayYeHbl ANs HArmsagHOrO M3yvyeHust nonb3oBatenieM (yHKUMIA BrokoB U BO3-
MOXHOCTY 3KCepUMEHTasbHO YCBOWUTb, Kak paboTaroT NpuBeaEHHbIe B MpuMepe Biokw.

B rpynne Math HaxopsTcst 610Kk, NpeaHa3HaueHHble A1 NPOBEAEHUS Pa3nnyHbIX MaTemMaTuye-
CKWX OnepaLuin Hag curHanamu. KopHeBoe none Habopa (haiina npumepa BbIrnsanT:

BACKGROUND

Arithmetic
Operation Signal

[Trigc-n ometric Operati on]

Byte Logic

Puc. 1. KopHeBoe none Habopa cxembl npumepa

Formats

dopmyna cogepxuT npumep npeobpasoBaHus GopmMaTos.
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EDIT_Float
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LABEL_Float LABEL_INTS
Float, -
9.2 niegeTy 154350384

LABEL_INT1
ntegery 1091777331

Puc. 2. Onepauum npeobpasoBaHusi popmaTos

MpuMep nokasbiBaeT Kak NpeacTaBnseTcs B NPOLECCope OAHO U TO xe uucno B dopmate 1Q24 u
Float. M npeobpasoBaHue uncna 3 hopmarta 1Q24 B Float, n n3 Float B 1Q24.

MMocne 3anycka CUMyNALMN MOXHO W3MEHUTb 3HaYeHus B opraHe ynpasnexus Edit n Habnopatb
nomnyYeHHbIA pesynbTar.

MpumeyaHue

MwukpokoHTponnepbl Texas Instruments cepun C2000 pabotaioT ¢ 32-61MTOBLIM CIOBOM, NO3BO-
NS0OWNUM NPEACTaBUTb NONOXMTENbHbIE YnCna B AnanasoHe ot 0 4o +232 unu yucna co 3HakoM (Nonoxu-
TenNbHble UMK OTpULATENbHbIE) B AMana3oHe ot -231 go (231-1) B 4oNONHUTENBHOM Koge.

[ns npefcTaBneHns fecaTUyHbIX Apober MCnonb3ayTes Yncna, KOoTopble BCEM M3BECTHbI MO pa-
6oTe ¢ 0BbIYHBIM KanbKynATOPOM. Takue Yncna Has3biBaKTCs YUCIaMK C NNaBakoLEN TOYKOW. Tak Kak MUK-
POKOHTpONNEpP paboTaeT ¢ LenbiMK YucnaMn Ans npeacTaBneHns Yucesn ¢ nnasatowen To4kon Heobxo-
AMMO NepeBecTn YnCno B hopMmart ¢ NceBaoNnaBaroLLen TOYKOM.

Ecnu npoBoaunTb NepeBog Bpy4HYH0, TO CHavana Heobxoanmo BbibpaTb TOUHOCTb NpeacTaBfeHuns
yncna, Ans 3Toro 3agaéTcs YacTb OUT OT crioBa Ans XxpaHeHust ApobHON YacTy, ocTanbHas Yactb out 6y-
OeT cogepxartb Lenoe yncno. ObbsacHUM Ha npumMepe.

[MycTb He06Xx0aMMO NpeaCcTaBUTL YACHO N B hopMmarte C nnasatoLen Toukoi. MNyctb nog Apo6Hyto
YacTb BblaeneHo 24 6uta, nog uenyt 7 6ut (MakcumansHoe nonoxuTensHoe uncno 231-1). [ins nepesoga
yncna B NOHATHBINA ANt MUKPOKOHTPONNEpa BUA HEOBXOAMMO NPOU3BECTH YMHOXEHNE:

3.1415926535897932384626433832795* 224=52707178,533

Tak Kak B CNOBO MOXET CoAepXaTb TOMbKO Liefioe uncro - aApobHas yactb otbpacsiBaetcs. Mony-
YEHHOE YUCIIO eCTb YNUCNO TT C NCEeBAONIABAKOLLEN TOUKOW. [Ns NnpoBeeHNs apudMeTUYEcKnxX onepawni
Heobxoaumo 4Tobbl BCe onepupyeMble yncna Obinv B oopmate 24. ECniv B MUKPOKOHTPOMIEpe HET Cre-
UnanbHbIX GyHKLMIA Ans paboTbl ¢ YMCiaMn NpeacTaBneHHbIMM B hopMaTe C NCEBLONIABAOLLEN TOYKON,
TO OTBETCTBEHHOCTb 3a COONoAeHMe hopmaTa NOXUTCA Ha Nonb3oBaTens. Takke cregyet ckasaTb, YTO
noAa Lenyl YacTb OT CrioBa 0cTanoch 7 BuT, YTO 03HAYaeT MakCMMarbHOE YMCHO KOTOPOE MOXHO npea-
CTaBMTb 370 27 (Ha CaMOM Jene MOXHO npeacTaBuTb 0T -128 fo 127,9(9)9 Tak kak MakcumaribHoe Lenoe
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nonoxwurenbHoe yucno 231-1). [ina nepesoa 13 oopmaTta ¢ nceBLonnaBatoLLei TOYKOM B MPUBbIYHBIN BU
HeobXoanMMOo pasaenuTb Ha 224,

52707178/224=3.14159262180328

Buaum, 4to nosiBunack NOrpeLLHOCTb NpeacTaBneHns yncna senuymnHon 1/224=6.0e-008. Moatomy
Ans onepauui ¢ ApoGHbIMM Ludpamu, npeacTaBneHHbIMA B BUAE YMUCNa C MCEBAONMNABAOLEN TOYKOM
HeobxoamMMo creauTb 3a HeoHX0AMMON TOYHOCTBIO YMCNA U He NPEBbILIAET MK Lienas YacTb Yncna Makeu-
MasnbHOE YMCO, KOTOPOE MOXET BbITb NPEACTABNEHO OCTaBLIEMCS YMCroM 6uT oT cnosa. Mpn npesbIwwe-
HWW Lienomn YacTu NPoM3onaET nepenosniHeHne gopmara.

Ecnu npnbaBuTb K 3TOMY YMCITY €AMHMLY TO NOYYMUM: - 231:;

0111 11111111 1111 1111 1111 1111 1111 = 2147483647 = 232-1
+1
1000 0000 0000 0000 0000 0000 0000 0000 = -2147483647 = 232

Ecnu cnyuntcs nepenonHeHue gopmaTta B NpoLECCEe BbIYUCIIEHUS — Pe3ynbTaT BblYUCTEHN By-
[ET HEBEPHBIM.

B cpene MexBIOS Development Studio ncnonbayeTcs npeactaBneHne uucna, NpeanioXeHHoe
dupmon Texas Instruments Bubnuoteka (yHkumin 1Qmath gng paboTtbl YmMcnamm npeacTaBneHHsbIMUA B
copmarte ncesgonnasatolen Toukn. dopmat umcna npeacTaBneHHbIA, Hanpumep, C TOYHOCTbH 24 GuT
HasblBaeTcs dopmat 1Q24. Monb3oBaTento HeOOXOAMMO YKa3blBaTb (hopMaT yucrna npu 3agaHuu nepe-
MEHHOW 1 OTOBpaXeHUM e€ C NOMOLLBIO rpadpuyecknx cpefcTs. [lenaeTcs aTo ¢ NOMOLLBK YCTaHOBKe na-
pameTpa Format B 6nokax, rae npucyTCTBYET 3TOT NpapameTp. Takke 0TobpasnTb Y1CnoBOM hopmar cur-
Hasia MOXHO C NOMOLLbHO Knasuwm F2.

BonbLUMHCTBO BIOKOB paccunThIBaETCS B (hopmate 24, 4To JOCTATOMHO NS peLleHns 6onbLUMH-
CTBa 3aJay ynpaBreHus.

7FFF FFFF y/:\o
8000 0000 U

Arithmetic

®opmyna Arithmetic cogepXuT HeCKONMbKO CxeM, nokasbiBatowwmx paboty Briokos apugmeTuye-
CKWX onepaLum:
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Puc. 3. Apucpmetnyeckue onepauuu

Cxema npefcTaBneHHas Bblle NokasbiBaeT paboTy apudMETUYECKUX OnepaLuii CIOKEHMS!, Bbl-
YUTaHMSI, YMHOXEHWS, IeNeHus.

Mocne 3anycka CUMyNSILMM MOXHO M3MEHWUTb 3HaYeHUs B opraHe ynpaenenus Edit n Habnopath
MonyYeHHbIit pesynbTar.

EDT3 ) ) ig=0RT o LABEL3
a Qz Q24 ﬁ.’z C!.:-—C!.:-’-' 2
20 igISQRT LABELS 23
Q24 17 QE-’-QE-’-'
oy 0.5
22 24

Puc. 4. Apucpmetnyeckue onepauuu

Cxema nokasbiBaeT paboTy 6rioka U3BneyeHust KBaApaTHOTO KOPHS U (YHKLMN BbIYMCIIEHNS BENU-
YMHbI 0GpaTHON KBAAPATHOMY KOPHIO U3 YiCHa.

N iaG_SIN

; ABS 024
Ampl fh\ 1{\\ Q24 Integer Integeruj:
- A

SCOPE

Freg %

LL 3
LL R

Puc. 5. Cxema nokasbiBatowas paboty 6nokos ABS, FRAC, INT.

Cxema nokasbiBaet paboty 6nokos ABS (moaynb uucna), FRAC (BblaeneHne apobHOM Yactu
uncna), INT (Bblgenenme uenon vact umcna). bnokm QG_SIN, QG_RAMP scnomoratenbHbie 6noku. [ns
HarnsgHoOCTV unnicTpaum pabotbl 6510KOB curHanbl 6binn cMeLyeHbl ¢ nomowysto HacTponku Offset oc-
uunnorpada.
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Briokn nogkmoueHbl Kk GycpepHoMy ocuunnorpady, nocne 3amycka CUMynALMKM HeobXoaumo
Ha)xaTb Ha KHOMKY 3anycka oTobpaxeHus rpadmkoB Ha ocuunmorpade.
[MonyyeHHble rpadukm:

B] scoPE = || ==
B o BH 5

Puc. 6. Ocunnnorpamma pabotbl 6nokos ABS, FRAC, INT

Operations_signals

®opmyna Operations_signals cogepxut cxemy, nokasbiBatowmx paboty 6MoKoB crneuuarnbHbIX
onepauui Hag curHanamu:

SCOPE
EECN [

igRAMPGEN

Puc. 7. Cxema, nokasbiBatowlas paboty 6noka SAT (orpaHu4eHne BXOAHOIO CurHana Ha 3agaHHoM
YPOBHeE)
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r
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Puc. 8. Pesynbtat pabotbl 6nokos SAT

Trigonometric_Operation
®opmyna Trigonometric_Operation cogepxut opmyrbl N0 BbIYUCTIEHNO TPUTOHOMETPUYECKUX

PYHKLMI:

N
SCOPE
0.001 F';ﬂtt fADD FTOIQ GAIN_OFS o,
oa FloaiFloat, | Float 024024 024 Integer L
0 Foayl - - QATAN2
Integer Qz4
1 Integer, ata[]_z
s o SCOPE1
>4
5 ILM_kI:I
igSINPY igATANZPU
Integer,|...: Q24 Integer, P
» 51N 04
Hnpu Integer, E’llﬂl’lEpU
igCOSPU 5
Int Q24
. nteger, cospu 2
EDIT igATAN LABEL
Integer Q24 0.7854

10

Puc.9. Cxema, nokasbisatoLas paboty 6110KOB TPUrOHOMETPUYECKMX (PYHKLMI

12

11
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Puc10. Pesynbtat pabotbl 6nokos igCOS n igATAN2
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Puc.11. Pesynbtat pabotsl 6510koB igSINPU 1 igATAN2PU

Byte_Logic

v

®opmyna Operations_signals cogepxut HECKONbKO CxeM, NokasbiBatoLymx paboty 6nokos Guto-
BbIX OnepaLui:
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Puc. 9. Cxema, nokasbiBarowas paboty 6noka WPCK

WUPCK LABELT
Integer 00000
LABELZ

00001

LABEL3

00001

LAHELS

'"5334| 00000

LABELS

Jﬂi@ﬂﬂ| 00000
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ﬂ," 00000
LABELS

ﬁ," 00000

Puc. 10. Cxema, nokassiBatowias paboty 6noka WUPCK
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EDT2 LABEL10

Z Integg Intﬁger’" 00101

LABELTT

er Integer
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Puc. 11. Cxema, nokasbiBatoLast paboty 6nokos ROL (casur Bneso) n ROR (caswr Bnpaso)
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