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Arithmetic/Logic Data Transfer
ABS MAX_  RORC | MOV, .ROP. RUSHC, SCcnd,
ADC_  MIN  _ ROTL | MOVCO. . RUSH. RUSHM. . STNZ
ADD oL . RoTR_ fuevoviil (uporciy RV uSTZuu
Ao Nes st | vovu ) RORML LREWH LXGHG.,
CMP NOP SATR  System manipulation ~ Branch
DIV NOT SBB BRK MVTC Bend SCMPU
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_ < —— N pm_flx, // permanent magnets flux
E*HHH%%*E$—F ' E{%tbRX Vl*%lt\lﬂ tEl:ﬁ%E@gg ° fb_gain, // Ifnlv.x amplicuze feedback gain
e A T ,,,_ nn — flx_lpco_hz, // approx. flux estimation filter guxeff frequency
EEHU%”: ’ Z’K_XE‘#:%H EH?RXVZWHA/??&L ¢ _poli, // number of polar couples
N L i_start, // gkazkur current (peak)
*\IIHEIJEE J’/{&S& ﬁﬁ%ﬁ%ﬁﬂ Eﬁﬁﬁxﬂzmm is_rdw, // grarkup current decreasing rate
vbus, // bus voltage
vbus_minf, // filtered available bus voltage (minimum value)
i_max, // maximum total current
=) HE ? id_max, // maximum d current
RENMOEERHETBIRMNIZRES * 5
igmax, // maximum q current
B2 BHERMAIABIER S ERI TR - // besa curxent reterence
rpmrif x, // reference speed (ramp input) [IRm)
HEERX23THOE X (40 : YROTATE-IT-RX23T) - '““I%El’s’é zpmrit y, /7 xetesence speed (zamp oucput) (zpml
r_acc, // acceleration ramp [ypm/main loop duration]
NSRS F H S M EAETER - ol ety e e G
rpm:min, // minimum speed [Zpm]
J]H floating point numerical constants min_speed, x Eandun Spest [“"71
—#ifndef F CONST max_speed, maxxm\u_n speed [rad/s])
—_ omegae, // electrical angular speed
#define F_CONST omf, // electrical angular speed (filtered)
#define PI t 5.141592654 ] /f 180 maxerr, // maximum speed error [rad/s)
#define PISIXTH (PI / 6.0) /7 030
fidefine PIFOURTHS (PI / 4.0) // 045 SMBER L ANFTERNSYIES - O ELIZe TS
#define PITHIRDS (PI / 3.0) /f 0860
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#define TWOPITHIRDS (PI = 2.0 / 3.0) // 120 — B RIENSEBRYETENNEE Mo ResstaEy
#define THREEPIFOURTHS (PI * 3.0 / 4.0) // 135 e
#define FIVEPISIXTH PI * 5.0 / 6.0 // 150 HERT  AFEZR—HEESERIMOEIRENF -
{ )
f#idefine SEVENPISIXTH (PI *+ 7.0 / 6.0) & 210 Jlt9}‘ , —FEH -\ﬁﬁﬁ rﬁiﬂ *Hﬁ['{E/EJJ Eiﬁ
#define FIVEPIFOURTHS (PI * 5.0 / 4.0) /7 225
fidefine FOURPITHIRDS (PI * 4.0 / 3.0) // 240
fdefine THREEPIHALVES (PI * 3.0 / 2.0) // 270
fidefine FIVEPITHIRDS (PI * 5.0 / 3.0) // 300
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= void McrpLibf_| FluxEstA(float32 t va, float32 L % vb float32 t ia, float32_t ib)

@ Description:

{
float32_t f32a;
f32a = FA_uh * ((va - (FA_rs * ia)) - FA_fa[@]);
FA_fa[@] = FA_fa[e] + f32a;
FA_fa[1] = FA_fa[1] + (FA_uh * ((FA_tk * f32a) - FA_fa[1]));
f32a = FA_uh * ((vb - (FA_rs * ib)) - FA_fb[e]);
FA_fb[@] = FA_fb[e] + f32a;
FA_fb[1] = FA_fb[1] + (FA_uh * ((FA_tk * f32a) - FA_fb[1]));
FA_ma = FA_fa[l1] - (FA_ls * ia);
FA mb = FA_fb[1] - (FA_ls * ib);
McrpLibf_xy rt(FA_ma, FA_mb, &FA_me, &FA ph);
FA_v0 = FA_sf * McrpLibf_AngleNrm(FA_ph - FA_pm);
FA_pm = FA_ph;
FA_vl = FA_vl + ((FA_v@ - FA_vl1) * FA_uk); // 1st lowpass
FA_v2 = FA_v2 + ((FA_vl - FA_v2) * FA uk); // 2nd lowpass
FA_v3 = FA_v3 + ((FA_v2 - FA_v3) * FA_uk); // 3rd lowpass
FA_av = FA_v3;

}

= void McrpLibf_uv_alphabeta( float32_t u, float32_t v,
float32_t *a, float32_t *b)
@ Description:

// alpha
(u + (v * 2.0f)) * FSQRT3D3; // beta

(*a)
(*b)

L

// speed as phase derivative
// phase memory update

unitary gain transformation (u, v, (w))->(alpha, beta):[]

= void McrpLibf_uww_alphabeta(float32_t u, float32_t v, float32_t w,

float32_t *a, float32_t *b)

@ Description:
{

a) = ((u * 2.0f) - v - w) * FONETHIRD;

(*b) = (v - w) * FSQRT3D3;

}

= void McrpLibf_alphabeta_uv( float32_t a, float32_t b,
float32_t *u, float32_t *v)
@ Description:

// u
/v

(*u) = a;
(*v) = ((FSQRT3 * b) - a) * @.5f;

= void McrpLibf_alphabeta_dq( float32 t a, float32_ t b,
float32_t *d, float32_t *q)
@ Description:

{
RENESAS

unitary gain transformation (u, v, w)->(alpha, beta):[]

unitary gain transformation (alpha, beta)->(u, v, (w)):[]

unitary gain transformation (alpha, beta)->(d, q):[]
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Auto-tuning
Current PI automatic calibration

Parameters self-identification

Stator resistance compensation

Bus Voltage automatic compensation
Position control/torque control/ speed control

Dead-time compensation
Sensorless drive at low-speed

Sensorless estimation

Method using Model using

Integral estimation Direct
Integration
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PI control
Current &
Speed

Anti-windup
Modulation

Clamped
Modulation

Centred
Modulation

Control
Timing

(e

General
Registers

32-bit Single-Precision
IEEE-754 compliant
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