#define T_SGR_MIN

#define I_MIN
#define I_MIN_R
myself

(500e-9)
#define T_SGR_MIN R (499.188899e-9)

(0.1e-3)
(99.658966064453125¢-6)

// full precision
// reduced precision, calculated with float/hex Tool by myself

// full precision

// reduced precision, calculated with float/hex Tool by

| have defined two constants in my code with full and reduced precision. The values with the
reduced precision should be calculated later with the preprocessor. The values with the
reduced precision yields to a more efficient code, because the lower 16bit of the floating
point value are zero and the compiler is able to use the mnemonics with the integrated

#16FHi constant.

@ workspace_v9_2 - cla_sqrt_cpud1/sqrtcla - Code Comp:

Code with the full precision constants

oser Studio

file Edit View Project Tools Run Scripts Window Help

(=g Qi imxs BEY G

4 sarcla &2 (4 dasqrcpudic (€1 Application_1_Te

t_p=t_onst_off;

if (t.p < T_F_MAX) /1
{

rget_on*T_F_MAX*u_m*_

arg =

arg =

arg =

arg =

/ s
t_on=arg*_meisqrtf32(arg

Q Console
cla_sqrt_cpu01
C28xx_CPUL: GEL Output:

Memory Map Initialization Complete

- Variables 4 Expressions

C28xx_CPUL: If erase/program (E/P) operation is being done on one core, the other core sho
Trouble Setting Breakpoint with the Action "Finish Auto Run™ at @xbd18: (Error

CPUL_CLAL

_mmaxf32( t_p-(T_F b

/5
(arg*(I_TH_CORR/T_TM_CORR)) + i_soll_L1;

(2
(arg * (2.0%LS*T_F_MAX

L R AU R S8R S50 S Rigvip

[exas Instruments XDS100v2 USB Debug Probe_0...

// voraussichtliche Periodendauer berechnena

Liickbetrieb

nn

t_on neu berechnen

erechnen und Werte kle

fe z
T_TH_CORR) , 0.0);

m_corr berechnen und auf den Sollwert add

strom festlegen um s

rt(x)

o soll*u_cf)/(u_zk*u_diff)

_m) * __meinvf32(u_zk*u_diff);

rt(x) =

oH

¥*(1/5qrt(x)); x!=0

@ workspace_v9_2 - cla_sqrt_cpuD1/sqrtcla - Code Composer Studio

File Edit View Project Tools Run Scripts Window Help

(w82 Opuimra B0~ PrEEviprinD 4 Ris~
4 sarcla i (4 dasqrtcpudlc  [T]_Application_1_Texas Instruments XDS100v2 USE Debug Probe 0.

boa EPwmlRegs.AQCTLB.bit.ZRO = AQ CLEAR; ~
h05

206 // nun die Zeiten fiir den Synchrongleichric

arg=t_on + T_TOT1;

1€ (t_sgr < T_SGR_MIN)

218 t_sgre0;

arg=arg + t_sgr;

else

© Console & @ Variables 41 Expressions
cla_sqrt_cpu1

C28xx_CPUL: GEL Output:

Memory Map Initialization Complete

C28xx_CPUL: If erase/program (E/P) operation is being done on one core, the other core sho
Trouble Setting Breakpoint with the Action "Finish Auto Run" at @xbd18: (Error

CPUL_CLAL:

220 1/

erechnen

/ Startzeit des Synchrongleichrichters

/ Startzeit t_sgr

EPwm2Regs .DBFED. all=((unsigned short)(arg*F_EPNM));

t_sgr=t_off - (T_TOT1 + T_TOT2);

Endzeit des Synchrongleichrichters

EPwm2Regs.(MPB.all= ((unsigned long)(arg*F_EPWM)<<16);

"By =

Enter location here | &
waaz, vey

& Project Explorer £ Disassembly &

0000a05c:  7FADO000  MNOP

0000a05e:  7FAQG000  MNOP

00002060:  7FAG0000  MNOP

157 arg = __mmaxf32( t_p-(T_F_MAX-T_TM_CORR) , ©.0);
*0000a2062: | 784036C4 MMOVIZ MRO, #0x36c4

0000a064:  78424A64  MMOVIZ  MR2, #0xdab4

00005066:  7880DM8  MMOVXT MRO, #0xdads

0000a068:  7882E1C0 MR2, #0xelcod

0000206a:  7(400004  MSUBF32 MR, MR1, MRO

0000a06c: 79000000  MMAXF32  MRO, #0x0

0000a06e: 02201504  MMPYF32 MR, MR2, MRO || MMOV32  MR2, @0x1504
00002070:  7(200008  MADDF32 MR, MR2, MRO

00002072: 78423801 MMOVIZ  MR2, #0x38d1

00002074 78828717  MMOVKI MR, #oxb717  ——

0000a076:  7D200008  MMAXF32  MRO, MR2

00002078:  78422F92  MMOVIZ MR2, #0x2f92

0000207a:  788299FF  MMOVXT MR2, #0x99FF

0000207c: 02208902  MMPYF32 MR, MR2, MRO || MMOV32  MR2, @0x8902
0000a07¢: 02808900 MMPYF32 MR2, MR2, MRO || MMOV32 MRO, @0x8900
0000a080:  7(00000C  MMPYF32 MR, MR3, MRO

00002082:  7F000000  MEINVF32 MR, MRO

000Pa084:  7(000020 MMPYF32 MRO, MRO, MR2

170 t_on=arg*_meisqrtf32(arg);

00002086:  7E400002  MEISQRTF32 MR2, MRO

00002088:  7(000022  MMPYF32 _ MR2. MRO. MR2 W

< >

" B 45Debug iI % Breakpoints (2 Problems
~ ¥ dla_sart_cpu01 [Code Composer Studio - Device Debugging]
+® Texas Instruments XDS100v2 USB Debug Probe_0/C281 CPU1 (Running)
~ 4 Texas Instruments XDS100v2 USB Debug Probe_0/CPUT_CLAT (Suspended)
= ClalTask1() at sqrt.cla:157 0<0000A062 (ClatTask does not contain frame information)
»® Texas Instruments XDS100v2 US8 Debug Probe_0/C28xx CPU2 (Disconnected : Unknown)
+® Texas Instruments XDS100v2 US8 Debug Probe_0/CPU2_CLAT (Disconnected : Unknown)

Writable Smart Insert 157:1

(s Project Explorer & Disassembly & Enter location here |ui/| €1 f

e TR =
0000a0dc 70200020 MADDF32 MRG, MRO, MR2

212 EPwm2Regs .DBFED.all=((unsigned short)(arg*F_EPWM));

0000a0de 78414CBE MMOVIZ MR1, #0x4cbe

0000a0e0 78818BC20 MMOVXT MR1, #0xbc20

0000a0e2: 7000005  MMPYF32  MR1, MR1, MRO

0000a0c:  7D600005  MF3270I32 MR1, MR1

0000a0c6: 75004153  MMOVI6  @0x4153, MR1

214 t_sgret_off - (T_TOT1 + T_T0T2);

0000a0c8: 78423538 MWOVIZ  MR2, #0x353b

0000adea 73008904 MMOV32 MR1, @0x8904, UNCF

0000adec 7882E7A2 MMOVXT MR2, #0xe7a2

0000a0ee 7400025 MSUBF32 MR1, MR1, MR2

216 if (t_sgr < T_SGR_MIN)
+ 0000s0fo: | 78A23506" MOVIZ | 2, Hoxases d——

0000a02: 78823780  MMOVXI  MR2, #0x37bd ——

0000a04:  7D00GE00  MCMPF32  MR1, MR2

0000a076:  7FAGG000  MNOP

0000a0F8:  7FAGG000  MNOP

0000a0fa: 7FABO000 MNOP

0000a0fc: 7983000A MBCNDD Oxa, GEQ

0000a0fe: 7FAB0000 MNOP

00002100 : 7FAB0000 MNOP

0000a102: 7FAB0000 MNOP

218 t_sgr=0;

0000a104: 78410000 MMOVIZ _ MR1. #0x0 v

>
Z 45 Debug i % Breakpoints (% Problems R T80

~ & cla_sqrt_cpu01 [Code Composer Studio - Device Debugging]
#® Texas Instruments XDS100v2 USB Debug Probe_0/C28xx CPU1 (Running)
v o Texas Instruments XDS100v2 USB Debug Probe_0/CPU1_CLA1 (Suspended)
= ClalTask1() at sqrt.cla216 0x0000A0F0 (Cla1Task1 does not contain frame information)
+® Texas Instruments XDS100v2 US8 Debug Probe_0/C28xx CPU2 (Disconnected : Unknown)
»® Texas Instruments XDS100v2 USB Debug Probe_0/CPU2_CLA1 (Disconnected : Unknown)

Tl

Quick Access|: &
1% Registers
Name

44 Core Registers
4 CPUT_CLAT

ifi Registers ©

Name
4 Core Registers
# CPUT_CLAT



Code with the reduced precision constants

@ workspace v9_2 - cla_sqrt_cpud1/sartcla - Code Composer Studio
Eile Edit View Project Jools Bun Scripts Window Help
iD-ReOivaieras «BERYB-DE

®

PO R RE ORISR vy

@sqricla 2 @ dlasqrcpu0lc  [£0xa006 = B | Project Explorer == Disassembly &t | | Enter location here Jui]| €) &[S0 ». & |9 == o

150 A | 000Ba05c:  TFAGG000  MNOP ~

1514 if (tp < T_F_MAX) // wenn Lickbetrieb 0000a05e:  TFAGG000  MNOP

152 { 0000a060:  7FAGG000  MNOP

153 // dann hier das t_on neu berechnen 157 arg = _mmaxf32( t_p-(T_F_MAX-T_TM_CORR) , 0.0);

154 // arg=t_on*T_F_MAX*u_m*_meinvf32(u_zk); +00002062: | 784036C4  MMOVIZ ), #0x36c4

155 00002064 : 78424864 MMOVIZ MR2, #0x4a64

156 // Zeitdifferenz berechnen und Werte kleiner nu 0000a066:  78800M8  MMOVKI  MRO, #0xdads

157 arg = __mmaxf32( t_p-(T_F_MAX-T_TM_CORR) , 0.0); 0000a068:  7882E1C  MMOVXT MR2, #0xelcd

158 0000a06a: 7C400004 MSUBF32 MRO, MR1, MRO

159 // i_tm_corr berechnen und auf den Sollwert add 0000a06c: 79000000  MMAXF32 MR, #0x0

160 arg = (arg®(I_TM_CORR/T_TM_CORR)) + i_soll_L1; 0000a06e: 02201504  MMPYF32 MR, MR2, MRO || MMOV32  MR2, @0x1504

161 00002070: 70200008  MADDF32 MR, MR2, MRO

162 // Mindeststrom festlegen um sicherzustellen, d 0000a072:  78422F92  MMOVIZ  MR2, #0x2f92

163 // das Argument von 1/sqrt(x) ungleich null ist 00000074: 70003801  MMAXF32  MRo, #0x38dl ——

164 ———fp arg = _mmoxf32(arg, I_MINR ); 00002076:  788209FF  MMOVXI MR2, #Ox99FF

165 0000a078: 02208902  MMPYF32  MR@, MR2, MR || MMOV32  MR2, @ex8902

166 1/ (2.87Ls*i_sol1*u_cf)/(u_zk*u_diff) 0000a07a: 02808900  MMPYF32  MR2, MR2, MRO || MMOV32  MRO, @0x8900

167 arg = (arg * (2.0°LS*T_F_MAX) * u_m) * _ meinvf32(u_zk*u_diff); 0000a07c:  7C00000C  MMPYF32 RO, MR3, MRO

168 0000a07e:  7F000000  MEINVF32 MR, MRO

169 /1 sart(x) = ¥*(1/sart(x)); x!1=0 0000a080: 70000020  MMPYF32 MR, MRO, MR2

170 t_on=arg®_meisqrtf32(arg); 170 t_on=arg*_meisqrtfi2(arg);

171 0000a082:  7E400002  MEISQRTF32 MR2, MRO

172 0000a084: 70000022  MMPYF32  MR2, MRO, MR2

173 180 arg=(LS*1_MAX_LS)*_meinvf32(u_diff);

174 // im Lickbetrieb kdnnte d 00002886 78413A51 MMOVIZ MR1, #0x3a51 <G
@ Console & ¢ Variables < Expressions = 2 45Debug 12 % Breakpoints (2! Problems R =20
cla_sqrt_cpu01 ~ @ cla_sqrt_cpu01 [Code Composer Studio - Device Debugging]

C28x_CPUL: GEL Output: 48 Texas Instruments XDS100v2 USB Debug Probe_0/C28x CPUT (Running)
Memory Map Initialization Complete o © P Texas Instruments XDS100v2 USB Debug Probe_0/CPU1_CLAT (Suspended)
C28xx_CPUL: If erase/program (E/P) operation is being done on one core, the other core sho = Cla1Taski) at sortcla (CatTaski
@ Texas Instruments XDS100v2 USB Debug Probe_0/C28xx_CPU2 (Disconnected : Unknown)
@ Texas Instruments XDS100v2 USB Debug Probe_0/CPU2_CLA1 (Disconnected : Unknown)
< >
@ workspace_v9._2 - cla_sqrt_cpuD1/sqrtcla - Code Composer Studio @
File Edit View Project Tools Run Scripts Window Help
(m B2 Qi imra  BELGE-N DRSOy vORiIFfvifvhiveovdy
[#sqricla 2[4 clasqrcpudlc  []0xa006 = B Project Explorer & Disassembly & Enter location here 11| &) @0 (BRI ». »[ri == 0
203 // Umschaltsignal Io Komparator setzen ~ G e e ity oo i e ~
. 0000a0d8: 7C200020 MADDF32 MRO, MRO, MR2
Zga EPwmlRegs.AQCTLB.bit.ZRO = AQ CLEAR; 212 EPwm2Regs .DBFED.all=((unsigned short)(arg*F_EPWM));
2 —_ ooy *0000a0da: | 7BAIACBE  MMOVIZ MR, ¥oxdcbe
;S; ﬁ g::e?;:FZslh"n fir den Synchrongleichric 0000a0dC 7881BC20 MMOVXT MR1, #0xbc20
B 000Ra0de: 70000005  MMPYF32  MR1, MR1, MRO
. 2 " . s 0000a0e0:  7D6000Q5  MF32TOI32 MR1, MR1
j\fu) arg=t_on + T_TOT1; // Startzeit des Synchrongleichrichters 0000a0e2: 75004153  MMOVI6  @0xd153, MR
s 1 skartasit . ser 214 t_sgr=t_off - (T_TOT1 + T_TOT2);
> 0000a0ed: 78423538  MMOVIZ MR, #0x353b
ﬁi EPwa2Regs . DBFED. al1=((unsigned short)(arg*F_EPWH)); 0000a0e6: 73008904  MMOV32  MR1, @6x8904, UNCF
0000ade8 7882E7A2 MMOVXT MR2, #0xe7a2
3 :f tosgr=t_off - (T_T0T1 + T_T0T2); 000Radea: 70460025  MSUBF32  MR1, MR1, MR2
2 216 if (t_sgr < T_SGR_MIN_R)

5 ]”_»/ if (t_sgr < TCSGRIMINIR) 0000adec: 7813506  MCMPF32  MR1, #0x3506 ——

s ¥ Sateg 000Badec:  7FAGGO00  MNOP

brs ) -Sere 0000a00:  7FAG0000  MNOP

h20 // Endzeit des Synchrongleichrichters peaiants;, Thosose:  INp

= A Y B 0000a0F4:  7983000A  MBCNDD oxa, GEQ
k= MR T 0000a06:  7FAGG000  MNOP

00002018 7FAB0000 MNOP

223 EPwm2Regs.(MPB.all= ((unsigned long)(arg*F_EPWM)<<16); 0000a0fa 7FAG0000 MHOP

224

s 218 t_sgr=0;

e 0000a0fc: 78410000 MR1, #0x0

221 arg=arg + t_sgr;
7 ase . s .
> <

B Console £ = Variables 4 Expressions SRS @ v v = O 45Debug it % Breakpoints (2 Problems R =220
cla_sqrt_cpu0l v W cla_sart_cpu01 [Code Composer Studio - Device Debugging]
C28xx_CPUL: GEL Output: 49 Texas Instruments XDS100v2 USB Debug Probe_0/C280x CPU1 (Running)
Memory Map Initialization Complete N ~ 4 Texas Instruments XDS100v2 USB Debug Probe_0/CPU1_CLA1 (Suspended)
C28xx_CPUL: If erase/program (E/P) operation is being done on one core, the other core sho GG (ClatTaset does

@ Texas Instruments XDS100v2 USB Debug Probe_0/C28xx CPU2 (Disconnected : Unknown)

® Texas Instruments XDS100v2 USB Debug Probe_0/CPU2_CLAT (Disconnected : Unknown)
< >

| writable | Smart Insert 216:26

= o X
[Quick Access|: & | %)
i Registers £ =a
LB @irin|e =
Name Value Descrij
» 44 Core Registers CoreR
## CPUT_CLAT CATR
< >
- o X
Quick Access|: & | B %)
il Registers £ =8
LaB|@irse e =
Name Value Descrip
» #4 Core Registers CoreR
44 CPUT_CLAT CLATR
< >

With the reduced precision only one mnemonic is needed to perform the operation.



