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BME  BWRE  BRE| A
Vym FHYE HL Vym 4.5 24 35 \Y
lour ™M e F Ay Hh e FEL L OUTA. OUTB. OUTC 8 A
N BRAKE. DRVOFF. DIR. EXT_CLK. i
Vinosic | EHHRA L EXT_WD. SPEED. SDA. SCL 0.1 55V
Vob FFiR b4 R nFAULT. FG -0.1 55 \Y
lop TRt B AE nFAULT. FG 5| mA
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RoJcitop) |45ZEAI5E (TS ) FAKH 15.2 °C/W
Ros G4 78 R A P 7.3 °CIW
W 2 5 TR AT S50 0.2 °CIW
Y s 45 5 MR T 2 50 7.2 °CIW
Roycpoy |45 EAN5E (JEHE ) #40H 2.0 °CIW

(1) ARBIHMIESRFESELE | WS R 1C S PIRbR N R .

6.5 HSRFE
Ty= -40°C & +150°C , Vyy =4.5V 2 35V (RIERA UM ) o BAREEHT Ta=25°C. Vyy = 24V
S ‘ TR B/ME  HAME  BKE| B
LR
s Vym> 6V, Vgpeep =0, To =25°C 3 5| pA
lvma VM B AR A 5 LR
Vspeep = 0, Ta=125°C 35 70 WA
Vym > 6V, Vspeep > Ven se , DRVOFF
= P, Ta=25°C, Lgx=47uH , Cgk 8 15 mA
= 22uF
N ‘ \_/VEME;ESV ’%/SPEES; VEN_SB_: EZR\I/:OFF 25 28l ma
lvms VM 5N L IR =mHT, Rex= 220, Cpk = 22y
Vvm > 6>/ » Vspeep > Ven_ss » DRVOFF 8 151 mA
= W HSF , Lgk =47uH |, Cgk = 22uF
Vym> 6V, Vspeep > VEN sB » DRVOFF
= EHF | Rex= 220 , Cag = 2240F 25 28| mA
Vym > 6V, Vspeep > Vex st »
PWM_FREQ_OUT = 0011b (25kHz) , T, » &l A
=25°C, Lgk =47uH , CBK =22uF , *
TR L
Vym> 6V, Vspeep > Vex sL »
PWM_FREQ_OUT = 0011b (25kHz) , T,
‘ = 25°C , Rgk = 22Q , Cgy = 22uF , kit 27 321 mA
lvm VM TAERE R L
Vym > 6V, Vspeep > VEx st »
PWM_FREQ_OUT = 0011b (25kHz) , 1 17 mA
I—BK = 47HH y CBK = 22UF y RJZ‘EJ{%[E*J-L
Vym> 6V, Vspeep > Vex sL »
PWM_FREQ_OUT = 0011b (25kHz) , 28 33 mA
RBK= 220 y CBK = 22HF , ﬂiﬁ*ﬁ%*ﬂ
Vavop AL B e 3% LU 0mA < laypp < 20mA 3.125 3.3  3.465 \Y
lavbD AP BB AR 28 £ 4R 20 mA
Vpbvbb Hrfa s g 1.4 1.55 1.65 \Y
Vvep FE ff 2R i P 28 FL PR VCP , UL VM N3t 4.0 4.7 55 \%
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T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A B ) o A R & A T Ta=25°C. Vyy =24V

Y \ WK BME MM Bk B4
P EfRERR
Vym > 6V, OMA < lgx < 170mA |,
BUCK_SEL = 00b 34 33 3.5 v
Vi > 6V, OMA < Igx < 170mA ,
BUCK_SEL =01b 46 50 5.4 v
P R R R 2% T B Vym > 6V, OMA < Igx < 170mA , 37 4.0 43| v
VBK ( LBK = 47HH , CBK = 22HF ) BUCK_SEL =10b ' ’ '
Vyy > 6.7V, OMA < Igc < 170mA ,
BUCK_SEL = 11b 52 57 58 v
Viyw < 6.0V ( BUCK_SEL = 00b. 01b. Vvm =
Isk*(RLek \%
10b. 11b) , OMA < Igx < 170mA )
Vym > 6V, OmA < Igx < 20mA ,
BUCK_SEL = 00b 3.1 33 3.5 v
Vym > 6V, OMA < lg < 20mA ,
BUCK_SEL = 01b 4.6 5.0 sS4V
% R A A8 P L Vym > 6V, OmA < Igx < 20mA , 37 40 43 v
Vik (Lgk = 22uH , Cay = 224F ) BUCK_SEL = 10b ' : '
V> 6.7V , OMA < Ig < 20mA ,
BUCK_SEL =11b 52 57 58 v
Vi < 6.0V ( BUCK_SEL = 00b. 01b. Vvm -
Isk*(Rusk \
10b. 11b) , OMA < Igc < 20mA I
Vyy > 6V, OMA < Igc < 10mA |
BUCK_SEL = 00b 3.1 3.3 3.5 v
Vym > 6V, OmA < Igx < 10mA ,
BUCK_SEL = 01b 4.6 5.0 54V
W P R P 3 T3 B Vym > 6V , OMA < Ig < 10mA , 27 40 43l v
Ve ( Rk = 22Q , Cgy = 224F ) BUCK_SEL = 10b ' : '
Vym > 6.7V , OMA < Igx < 10mA ,
BUCK_SEL =11b 52 57 58 v
Vyy < 6.0V ( BUCK_SEL = 00b. 01b. Vym -
10b. 11b) , OMA < Igx < 10mA lai" (R v
. ) , OmA < Igg < 10m. +2) ()
Vym > 6V , OMA < Igx < 170mA , 45
LR R ERUESY | Lk = 47uH , Cpk = -100 100 mv
224F
Vym > 6V, OMA < lgx < 20mA , it
VBK_RIP ¥ s et s A S0 PR LRI R ERERS | Lek=22uH , Cgk = -100 100 mv
22uF
VVM> 6V y OmA < IBK < 10mA , %%Bﬂ
%%E,:J E%H:ﬁl}f%& ) RBK =220 , CBK = -100 100 mV
224F
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Ty= -40°C % +150°C , Vyy = 4.5V % 35V ( RIERB A WS ) o MABRMEIEH T Ta = 25°C. Vyy = 24V

28 YRR BME HAE  BKE| B
E%(CKiIZ’“STE’)I(S:B;( 1 b22pF ' 170) - mA
Lgk = 47uH , Cgy = 22uF |, 170 - |
BUCK_PS_DIS = 0b lavDD
E%(C_Kilipsiblgi( 1 b22|JF ’ 20| mA
lax 1 R P 55 7 Lo 220 o = 225F | 2 |
BUCK_PS_DIS = 0b lavoD
EB%Kflzvg_’DCng=_1 EZHF ’ 101 mA
Rgk = 22Q , Cgk = 224F , 10 - A
BUCK_PS_DIS = 0b lavoD
o LR SN 20 535 kHz
fsw_Bk o s A s o T DA R YT 20 535 K
Vgk L7+, BUCK_SEL = 00b 2.7 2.8 295 vV
Vgk FF% , BUCK_SEL = 00b 2.5 2.6 27 Vv
Vgk L7+, BUCK_SEL = 01b 4.3 4.4 455 V
Vax o W 52 % P Vgk FH , BUCK_SEL = 01b 4.1 4.2 438 Vv
- Vgk EFF, BUCK_SEL = 10b 2.7 2.8 295 vV
Ve FI# , BUCK_SEL = 10b 2.5 2.6 27 Vv
Vek L7+, BUCK_SEL = 11b 4.3 4.4 455 Vv
Vak FH , BUCK_SEL = 11b 4.1 4.2 438 Vv
FHE R , BUCK_SEL = 00b 20 200 400 mv
% FRBIE , BUCK_SEL = 01b 90 200 400 mv
VBK_Uv_HYs | P A% R 38 R Bt e IR i — -
% FRERIE , BUCK_SEL = 10b 20 200 400 mv
FF+& FREME , BUCK_SEL =11b 920 200 400 mv
ok oL e R 3 L R R BUCK_CL = 0b 360 600 910 mA
- BUCK CL=1b 80 150 260| mA
Isk_ocp o6 i A 2 ok A AR R AR a5 2 3 4 A
tek ReTRY | REUALLRY E i [H) 0.7 1 1.3 ms
IR AT
Vym> 6V , lour = 1A, T = 25°C 95 125| mo
Vym <6V, lour = 1A, Ta = 25°C 105 130| me
Rbs(on) MOSFET & Si@ R ( =l + % )
Vym > 6V, loyr = 1A, Ty = 150°C 140 185| moQ
Vym <6V, lour = 1A, T, = 150°C 145 190| me
R HIGLS| B S22 IR VSIS (M 20% | Vom = 24V, JE3E = 100 80 125 185 Vius
LF+5] 80% ) Vym = 24V, [E2% = 11b 130 200 280| Vips
SR HEAL 31 PR A2 5 i ) B (M 80% |V = 24V, TRiE = 10b 80 125 185 Vips
THEE 20% ) Vym = 24V, JEH22 = 11b 110 200 280 Vius
togan St BRI ( B PR AT T Vv = 24V, TRFEA = 100 650  1000| ns
Bl ) Vym = 24V, JEI22 = 11b 500 750| ns
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Ty= -40°C £ +150°C , Vym = 4.5V £ 35V ( AR H WS ) -

ARG T Ta = 25°C Vyy = 24V

2% \ WK BME M Bocl| s
EERA - PWM i,
Fpwm PWM #it A\ i 0.01 100| kHz
0.01kHz < fpy < 0.35kHz 11 12 13|
0.35kHz < foyym < 2kHz 12 13 14| g
2kHz < fpyy < 3.5kHz 11 1.5 12|
y 3.5kHz < fpyy < 7TkHz 13 13.5 14| g
Respwm PWM % N\ 43 2
7kHz < foyym < 14kHz 12 125 13 fr
14kHz < fpym < 29.3kHz 11 1.5 12| #r
29.3kHz < fpyym < 60kHz 10 105 1] f
60 kHz < fpym < 100 kHz 8 9 10|  fr
EERA - SR
VANA Fs RN 43 FL 2.95 3 3.05 \Y
VaNA REs | BREAUL LR 6 732 Y,
EERA - ERER
frwm_Freq | PWM H ASATE 543 E = 50% 3 32767| Hz
AR
VEN_sL N HEHRCTR A5 B PRS0, AL SPEED_MODE = 00b ( L=t ) 40| mv
VEx_sL T8 H R AR ASE 2 T P ST, P P SPEED_MODE = 00b ( = ) 2.2 v
¢ ¥l SPEED 5| i L {1 e 45 5 BT 7 i8S | SPEED_MODE = 00b ( A3t ) 05 1 15
DET_ANA N . . us
- 8] Vspeep > VEx_sL
R SRR VSPEED > VEXﬁSL PIE DVDD HJE 7] ,
twake N AR R 285 e B (1) B[] SPEED_MODE = 00b ( HZtlHizt ) 3 5/ ms
F——— ... . |SPEED_MODE = 00b ( Hflf#ist )
tex_sL_DR A ?ﬁﬁ%ﬁ%@ﬁg&%%ﬁ%zﬂ FELMLAT 7% IR [R) DVDD 1 AT i T4t PWM ik 30| ms
NA e, 1SD KA
- o X SPEED_MODE = 00b ( ##= ) |
tex_sLDR A éﬁ%ﬁ%ﬁ%‘gﬁ%ﬁ WAVEHITE RN 5yp el 55— A4t PWM Jik 180| ms
NA h, 1SD KEs
) Fil SPEED 511 frme (5 5 Fi # iy | SPEED_MODE = 01b ( PWM it ) 05 1 15
DET_PWM N . . us
- IF] Vspeep > ViH
NS o N VSPEED >V P DVDD HJE ] s
twake pwm | AR 25 noe R (17 e (8] SPEED_MODE = 01b ( PWM #ixt ) 3 5 ms
e = ot |SPEED_MODE = 01b ( PWM izt ) |,
tex_sL DR P Z\)ﬁﬁ%&%ﬁ%‘%@i)ﬁ%m FELMLAT 7% IR [R] DVDD & AT i T35 At PWM ik 30| ms
o i, 1SD FiEE
T . |SPEED_MODE =01b ( PWM fz ) ,
tex_sL DR P {ﬁfﬁ%ﬁ%‘gﬁ%’ﬁ WAL 5v/DD i a7 1555 — A 1 PWM Bk 180| ms
i o, 1SD FEE
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Ty= -40°C % +150°C , Vyy = 4.5V % 35V ( RIERB A WS ) o MABRMEIEH T Ta = 25°C. Vyy = 24V

2% PR LA BOME RE mBOOE| B

SPEED_MODE = 00b ( #li#E= )
Vspeep < VEN sL |, 0.035 0.05 0.065 ms
SLEEP_ENTRY_TIME = 00b

SPEED_MODE = 00b ( ##li#s ) |
Vspeep < VENfSL , 0.14 0.2 0.26 ms
SLEEP_ENTRY_TIME = 01b

SPEED_MODE = 00b ( B ) |
Vspeep < VEN sL , 14 20 26| ms
SLEEP_ENTRY_TIME = 10b

SPEED_MODE = 00b ( Bt ) |
Vspeep < VENfSL , 140 200 260 ms
SLEEP_ENTRY_TIME = 11b

SPEED_MODE = 01b ( PWM 3% ) 5§
1Mo (HFEERX )

VSPEED < VIL ) SLEEP_ENTRY_TlME = 0.035 0.05 0.065
00b

SPEED_MODE = 01b ( PWM #x{ ) 8%
b (R ) |

VSPEED < VIL ’ SLEEP_ENTRY_TlME = 0.14 0.2 0.26
01b

SPEED_MODE = 01b ( PWM iz ) &
1Mb (MR )

Vspeep < ViL , SLEEP_ENTRY_TIME = 14 20 26
10b

SPEED_MODE = 01b ( PWM ##3t ) 5t
Mb (SN )

Vspeep < Vi, SLEEP_ENTRY_TIME = 140 200 260
11b

Vspeep < Ven_st ( BEIMER ) 5 Vspeep
t 0 21 B B 1y 4 F55 452 11 B Eh B LT 75 A | < Vie ( PWM AR BRI ) 81

EN_SL 1] Vspeep < Vi il DIGITAL_SPEED_CTRL
=0b (12C #iz)

toET SL_ANA | RN HEEAIG Ay 4> BT 75 FAO R (1)

ms

ms

toET sL_pwm | A IIEREAR fiy 4> FIT 75 BB 1)

ms

ms
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T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A B ) o A R & A T Ta=25°C. Vyy =24V

2% \ WK BME M Bocl| s
FEPLBER
tEX_SB_DR_A | 2m 11y g 1 o e T S SPEED_MODE = 00b ( fEtlfE=t )
A B HAF AR 5 IR B FB AL AT 75 i 1) Vspeen > Vex s » 441 1SD £ 6] ms
tEX_SB_DR_P | i 1y je by oo = 1 - SPEED_MODE = 01b ( PWM #& X )
e B A LR A S5 IKEh F ML AT 75 i 1) Vepeep > Vi . A 1SD Kol 6/ ms
toeT_sB_ANA | REIURFHLAY 4 BT 75 IR [R) SPEED_MODE = 00b ( £ ) 0.5 1 2 ms
Vspeep < VEN_sB
SPEED_MODE = 01b ( PWM =X )
Vspeep < ViL , SLEEP_ENTRY_TIME = 0.035 0.05 0.065| ms
00b
SPEED_MODE = 01b ( PWM #i= )
Vspeep < V)L, SLEEP_ENTRY_TIME = 0.14 0.2 0.26| ms
01b
ten_sB pwm | RN B A 4 BT 7 T [A] —
SPEED_MODE = 01b ( PWM =X )
Vspeep < ViL , SLEEP_ENTRY_TIME = 14 20 26| ms
10b
SPEED_MODE = 01b ( PWM #i= )
VSF’EED < V||_ , SLEEP_ENTRY_T'ME = 140 200 260 ms
11b
N . . SPEED_MODE = 10b ( 12C #i=X, )
A5 425 4T 405 A R 22 (1 s _ ,
ten_sB pic | KEIMIAFHL A2 BT 75 XA 1] DIGITAL SPEED_CTRL = 0b 1 2| ms
N X = e ,
ten_sB FREQ | REIUAFHLAY 4 BT 75 I [A] SPEED_MODE = 11b (il ) 4000 ms
Vspeep < ViL
Vspeep < Ven st (BB ) 2 Vspeep
t K Z0 65 ML 4 J5 15 1L B Eh LT 73 i | < Vie ( PWM AR ) 51 1 ol ms
EN_SB 1] DIGITAL_SPEED_CTRL = 0b ( I2C #
)
BB ( BRAKE. DIR. EXT_CLK. EXT_WD. SCL. SDA. SPEED)
Vi BN B AR P R AVDD =3V % 3.6V 025 S‘g v
Vin LIPS R ARt AVDD =3V % 3.6V 0.65 S‘g Y
Vhys IR 50 500 800 mV
I i N TE BRI T FLIRL AVDD = 3V & 3.6V -0.15 0.15| A
I N IE R BT R AVDD = 3V £ 3.6V 0.4 0.15| A
Rep_speep  |#iI A FHiHFH SPEED 5| 1% GND 0.6 1 14| M@
FFRHH ( nFAULT. FG)
VoL iy HH R LY L lop = -5mA 0.4 \Vj
loz i HH 3 A v T HLR Vop = 3.3V 0 05 pA
12C H178:0
Vizc L i H T A LR 05 OFADL v
Vizc_n U LR OTAVD 55/ v
. 0.05*AV
Viac_Hys B DD \Y
Vizc_oL I HL P4 H e 2mA FE BRI T % 0 0.4 \Y
II2070L % FEF 4 H FRLA V|2070|_ =0.6V 6 mA
lioc 1L SDA A1 SCL _Fi# NI -102 102 pA
G SDA 1 SCL 1% 10| pF
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T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A B ) o A R & A T Ta=25°C. Vyy =24V

28 YRR BME HAE  BKE| B
o M Vigo_ (BM ) 1 Vigo (KA ) [ PRHERER 250°)  ns
TR H T B B 1] PR 2503 ns
tep éﬁﬁmiﬁ)\?ﬁi&%&i&?ﬂfﬂﬁﬁﬂ BRI ik i 5 st 0 504 ns
PRG
EXT_CLK_CONFIG = 000b 8 kHz
EXT_CLK_CONFIG = 001b 16 kHz
EXT_CLK_CONFIG = 010b 32 kHz
fosoner i EXT_CLK_CONFIG = 011b 64 kHz
EXT_CLK_CONFIG = 100b 128 kHz
EXT_CLK_CONFIG = 101b 256 kHz
EXT_CLK_CONFIG = 110b 512 kHz
EXT_CLK_CONFIG = 111b 1024 kHz
EEPROM
EEprog YRR 1.35 15 165] Vv
. - Ta=25°C 100 e
T, = -40°C % 150°C 10 i
- G T,=-40°C % 150°C 1000 F 1
T,=-40°C % 85°C 20000 7
PRI LB
VM 17t 4.3 4.4 45
Vuvio B R ESE (UVLO)
VM R 4.1 4.2 43| v
Vuvio Hys | BLURR R B e IR LEAZETHRRE 110 200 350 mV
tuvLo FLJE R AR ok o B 1] 3 5 7 us
fﬁiﬁﬁo’ OVP_EN=1, 325 34 35| v
gaﬁiﬁéﬁfﬁ OVP_EN=1. 31.8 33 343 V
Vovp HLJES R R4 (OVP) ‘
W HLE LT, OVP_EN=1, 20 - 0l v
OVP_SEL =1
gﬁﬁiﬁs’%?ﬁ OVP_EN=1, 19 21 2| v
FFHE PR, OVP_SEL = 1 0.9 1 11] v
Vovp Hys | HIEE KRS (OVP) -
IHE FREME , OVP_SEL =0 0.7 0.8 09| Vv
tove U R BRI Jik s ) 25 5 7| s
Verww | MUBFRAESUE (#T VM) :g;; 2222 22 2272 X
Vepuv Hys | HRATZR UVLO R 7 FAETERE 65 100 150 mV
Vavob_uv | BRERLES R A% R A E Egi; z; 2:: 2.: X
L/cvﬁj’g MR R 28I B R N e T 180 200 240 mv
loce S SRS OCP_LVL =00 i 10 2| A
OCP_LVL = 1b 15 24 28] A
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Ty= -40°C % +150°C , Vyy = 4.5V % 35V ( BrAES AU ) » BAIERAEIE R T Ta = 25°C. Vyy = 24V

28 YRR BME HAE  BKE| B

OCP_DEG = 00b 0.02 0.2 04| ps

t SR — OCP_DEG = 01b 0.2 0.6 12|  us

s == A N, H‘A \E

ocr SRR | OCP_DEG = 10b 05 1.2 18] s
OCP_DEG = 11b 0.9 1.6 25| ps

tReTRY b AR B[R] 425 500 575| ms
Totw P TR R AR (Ty) 135 145 155| °C
Totw Hys | & IR Ay R (Ty) 15 20 25 °C
Trsp_Buck | AORWHRFE (R ) SHEEE (Ty) 170 180 190| °C
:JzD—BUCK— LR (T ) AR (T)) 15 20 25| °C
Trsp_FeT ISR (FET) PR (T) 165 175 185  °C
ITSD—FET—HY HRWTIRI (FET) AR (T)) 20 25 30| °C

(1)  Rypk NHEER Lgk MIFHAE

(2) ik AVDD 3%H , M /O 5| MIAR1345HS SDA Fil SCL £,

(3) SDA Fil SCL M2k K tf (300ns) K T-4i th 4% ({45 FiLk: tof (250ns). i 0 ¥ AR HU B 2% (Rs) %43 SDA/SCL 31 LA 5 SDA/SCL
Mk, AR R K A E .

(4) SDA FI SCL #i A3 A A\ & B 2% nT 40 /N T 50ns B Qi

6.6 FrrEFIPuEER T SDA F1 SCL &R 4RI
TE LRI ST 10 AL S B S ( R AR S3  10T )

SH ‘ RS B/ME  AeRME RONMEH| AL
FRUERIE
fscL SCL iz 0 100 kHz
thp_sta | ( EEE ) START 4445 IR CRER B[R] FEX BN (A5, 35— el ik 2 A 4 s
tLow SCL I £ R {I% i~ J 341 4.7 us
thigH SCL B i ) ey H -~ o 1 4 us
tsu sta | EE START K A{FRIE LI H] 47 us
tip_par | B GRAEIT 7] () 12C Lk fF 0@ @ us
tsu par | B G SIS E] 250 ns
t SDA F1 SCL {55 (1) EJH (] 1000 ns
s SDA Fil SCL {5 51 T Bh i) @) (6) (7) (8) 300 ns
tsu_sto | STOP Z AR SLIN [H] 4 ps
tsur 15 L S AR A0 R B0 45 A 22 TR] AR 2225 PR B (1] 4.7 s
Co TR R O 400| pF
tvp par | B A Rk A] (10) 345@)|  us
tvp_ack | B R AR ) (1D 345 @) s
Voo | IERTRG AR XA R B (TR ) 0-TAVD v
Von | ARG AR XA R B (TR ) 02"AVD v
POEE
fscL SCL B &R 0 400| KHz
tip_sta | ( EH ) START &4/ MR KR [A] TESX BT IRL S, 5 — /N ik bl A il o 0.6 s
tLow SCL I sl I FL T 347 1.3 us
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5 HARE KGR T I TARIREEVE I N A ( BRAESA W)

SH WA A B/AME  WRE BAE| B4
thigH SCL iy i vLF i 3 0.6 s
tsu sta |EE START A ALE 7] 0.6 us
tho_par | BRG] @) 0@ @ s
tsu_par | HHE g LA ) 100 ® ns
t, SDA HI SCL £ 5 ffy LT+t i 20 300] ns
20 x
t; SDA Fll SCL {55 (f) F &t i) () (6) (7) (8) (AVDD/ 300/ ns
5.5V)
tsu_sto |STOP &M@ L [a] 0.6 us
taur 15 RS0 R B 26 AF 2 18] F) e 28 25 TR B 1] 1.3 us
Cp T BLIEE R @) 400| pF
tvp par | BRG] (10) 0.9@| us
tvp_ack | A RO R () 09@| s
Voo | fRETRERAAR A B B (LR ) 0-TAVD v
Von [T R REFARMEE B ( QIR ) 0FAD v

() AT Vi) 1 Vi F P08

(2)  tup_pat A2 SCL N BEIETTAn I & (I #c CREFIT ) | 3& HI TNl b i odhs

(3)  #HFLAITENH )Y SDA 155 Hefit %> 300ns FILRFFIS (] ( AHXT T SCL 1551 Vigminy ) BABFEEAR E LI SCL R REIR X35

(4)  XFTFARAER A POER R | ok tHp_paT T LK 3.45us Fi1 0.9us , 1HAZIEL tvp_pat o, tvp_Ack BB RAR /N — N (] S 3R A
JEK SCL A5 S5 KA A (tLow) BT A A0 & 1 i KAE . dnSRETEPAEK T SCL , JUIECHRE 06 Z0AE JORE FSCT 4 2 if 1°9 5% 28 B 1) P A 280

(5)  PRIEAER 12C ST H ThMER N 12C SRS |, (B2 tsy_par 250ns IR, WIAGZA A IE K SCL 5 SRR HF Y |
MAZRE = AR RIS SHIER T SCL 55 IRHE-F A, MIEH R EREI SCL 28 Z 1T tymax) + tsu_par = 1000 +
250 = 1250ns A ( ARIEFRAERE 12C S ZRMTE ) K T —DMEEER A H 2] SDA £k. TIAI 3t 0 2 % g T I 8]

(6) WiRE HS BLEHRAMEA | WRER 10 R VF R TR A

(7) SDA Fl SCL & 2RI K t BT {2y 300ns. SDA % Hi 44 18 KT BB 1]t #00€ {E )y 250ns. X A ¥F7E SDA Fl SCL 51 LA K
SDA/SCL 2k [+ AR Be fRar L BHES | AN I ekt e .

(8)  rEMuE+ BT, i tH AN R RIS F R B (R A AR [ AT (B . SR A ERCE RS |, B TE N AR5 SR R R I 3 B R (R SE I X
—

9) ﬁi@%@%j{;‘é‘éﬁﬁ@éﬁﬁﬁﬁﬁ » FRBCT R R S BR LAR R A .
(10) typ_par = F#fE 5 M SCL IRHF-2] SDA #irth ( e PR, Wk THRANSEZE ) A,
(1) typ_ack = BHIAME 5 SCL IKFLFF] SDA fiily (i - FaURARF |, B TORANSE 2 ) B ]

14 EXXFIRE
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6.7 SLAVREE

30 100
— Ty=-40°C
28 975 — Ty=25°C
\\ 95 & — T,=-150 °C
26 S 925 )%\
8 7= NV
24 ) N
5 . N
%E‘ 22 c 875
= . S Y 85
€ 20 —— Buck with Inductor (25°C) S
g —— Buck with Inductor (125°C) @ 825
3 18 —— Buck with Resistor (25°C)
o —— Buck with Resistor (125°C) 80
38 16 77.5
<
™~ 75
14 ™~ 4 8 12 16 20 24 28 32 36
\\ Supply Voltage (V)
12 T~ y 3
~—_ ) 6-2. IR IR E PRI HLR IO HCE
10 =
\
8
10 125 15 175 20 225 25 275 30 325 35
Supply Voltage (V)
B 6-1. BEJR FLIR 5 BUR FRL R (R B R 2R
5.75
5.5
5.25
= 5
(o)
g 4.75
o —— BUCK_SEL = 00b
= 45 —— BUCK_SEL = 01b
2 4.25 —— BUCK_SEL = 10b
g 4 —— BUCK_SEL = 11b
x
S 3.75
o
3.5
3.25
3
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Buck Output Load Current (A)
&l 6-3. PR A A4t i R B £ 3 I O 3R Ak
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7 VE4H B

71 iR

MCF8316D & e fi—Miits iy T, Jofki&ds FOC hIr % , H T IK3)F 2 Eid 8A WA AH FL i 1) 32 18
FEFEHI 12V 22 24V Johil B HAL.

MCF8316D #Ei 1 =4 Y2 #r , BA7 40V Zixt g KHLUE AT 95mQ HIEE A Rpgony ( il + (%00 ), T 528l mTh
FRIRBNEE T AL AR LIRS I P B SRAS I UL, T 7 S L RUAS I R P 2 . TR B IR AR T A% A LDO Y LY B
R AT A s B LB, AT T 9 A B i

MCF8316D =il T AL LS FOC | K IEAS 75 BEAM SR fvdzs il 4% SR e i To i EL IR ML . B9 [ 2 ThRe IR A p L sk
B, LTS, MBI NEIHRIET , SikEd S A Ll 7 mE A E . A% E A
EAE S J: EEPROM H | MM SO VR 8- FE B B S5 M3 47 . %28 EiEit PWM fi N BRI . A% A Bk 12C
A NCE 4

WE R R AR B ERESE (UVLO). B E R L8 e (CPUV). Wik (OCP). AVDD K 4 &
(AVDD_UV). PF&EEFaEgs UVLO. HEHLEE R DA I #VE 5 A OCHT ( OTW A1 TSD ) o Wb =4 B nFAULT 5|
FHIFEZR , AT BT A7 2 SR B4 M (5 B

MCF8316D #3f4>KH 0.5mm 5] A . VQFN RmGEE 3. VQFN #3 R~ 8 7mm x 5mm |, &8 1mm.,
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7.2 DIRETHEE
LBK CAVDD 1HF CFLY 47nF VM
 Buck
Out
u J_ Cecp
— 1uF
CBK
Buck/LDO AVDD LDO . 0
Regulator Regulator 9 P
I $ T Inpu;: VII(\A or 4 4 _L Cum1 + Cymz
e IO 1uF I >10uF
DVDD v
CDVDD LDO | VM
1uF Regulator vep T
AVDD 5 L 1| Integralfd
10 Interface —hi]} sceur:;el:g
AVDD P@D _l_

h A
\

_ nFAULT ::E:

AVDD

AVDD
§ scL

A
Y

I Optional external
| clock reference |

| -

DACOUT2/SOX

Variable
monitoring on
DACOUTpin

ISENA

PGND

B
VCP -l-

o

Il

VGLS

Integrated

current
sensing

i

] |

PGND 1

PGND

KM w |k orvore
w0

o

ISENB

Il

VGLS

Integrated

current
sensing

i

.

PGND 1

PGND

ISENC

J

& 7-1. MCF8316D Bt T HEE

OUTB

OUTB

PGND

OouUTC

OouTC

[] PGND
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7.3 RetEULEA

7.3.1 HHE

MCF8316D £ & — LA =AM e B AR X 95m Q (= AR FET i 38 RAS 2 #1 ) NMOS FET.
FELAT 52 0 % 2% P A 98 L AE H LR 3 LA D sl NMOS FET SR fHd & HOM bR i B fi s, b AME SR At 100% & 75 B S
R WHBZIEAS 25 IR0l MOSFET $2 i Ak ffw L i

7.3.2 BHEO

MCF8316D S F 12C 10, nl A% N A ¥t $R 4L 2 48 1) R G . MCF8316D f it BRAKE. DRVOFF.
DIR. EXT_CLK. EXT_WD #! SPEED/WAKE %IEiH@F%J%MUﬁu%@E MCF8316D ifi#it DACOUT1.
DACOUT2. FG. nFAULT f1 SOX 5|t ARKIES , HTRE RS E. WA, WIS IR

7.3.2.1 B0 - EHIFKSE
LR ES

« SPEED/WAKE 5| HI FH -2 il R L% 3 3K MCF8316D Mﬁﬂﬁ%#jﬁ&m&o SPEED 5| T it & % PWM,
AR BRI NAG 5 o Z 5] S A AR HEEIR A LR (TES K 7-8) »

+ 4 BRAKE %lﬂiwﬁ%[zﬂij “HEHSF” B, MCF8316D ﬁJ\%JxJMk* il PR A P LAl BRAKE_PIN_MODE
BC BN B (15 uﬂ{w H2h ) st FFHlsh (ES T 7.3.22) o EHEAFIEPIREZHT , MCF8316D &
4@&@&‘@%%1&@&5 BRAKE_SPEED_THRESHOLD & X [{fi. R % BRAKE 34 “mHEF”
MCF8316D #t & (R el Bk . AT LU 12C #2101 B BRAKE_INPUT SR7 5 il 3h 51 JH N .

* DIR 5| vk LR (M 7 W) 5 fEIRBN “Rs~E” B, 75108 OUT A — OUT B — OUT C, 7EKksh N “fik
HF” I, 53105 OUT A — OUT C — OUT B. AJLLid@{§i [ 12C # i & DIR_INPUT %Eﬂé DIR 5| %
No

« 4 DRVOFF 3| HIIRZh N “ B " w MCF8316D I CH ( BT RFEZS ) B MOSFET (I81TRE ) K
(F 1L IRB R - X AT REREBEE TC LB % S B A . 24 DRVOFF Rz “{K - F” i, MCF8316D

SIREI R IEFIBITIRE , MG EH B s Bl —F# (5S4 DRVOFF IhRE ) « DRVOFF A2 {85 1F ik N HEAR oY,
RN BUr WAL IEIE AT . BEAALE tH EEIR A HUIRZAS i SPEED 5 ik AT 4% il

SRR G AR 1R S
* EXT_CLK 5| By FISREZ AL A B f 5t e ( THZ P AMRI B ) .
* EXT_WD ST HEREMRANEETIES (ESHIMNEET ) .

ﬁﬁtﬂﬁ%
DACOUT1 %t 1 %7 f7-#5 DACOUT1_VAR_ADDR itk 2 LN 548 & . DACOUT &A™ 100us kil —
W (&2 DAC #ith ) o

+ DACOUT?2 %iith H 77 f7-#% DACOUT2_VAR_ADDR {1ttt & LI #6485 . DACOUT2 434> 100us kil #i—
K (V524 DAC i ) -

« FG 54t 5 s R E EE Bkl (1S W FGILE ) .

* nFAULT ( flRHSFA 2L ) 51T AR AR AR B LIZ AT HR IR S

* ALARM 5] ( Wi ALARM_PIN_EN J5H ) PAs ESFA RUE 5 1T R AL 28 AR B A LIZ AT IR i Btk
. JAH ALARM 5| | ANAE ALARM 51 (1B MBS ) ERE TR S8R | 1 AZE nFAULT 5] 1
(VE BT ) B3R EikrE. H ALARM 31 | 777 ALARM 31 ( 16 R8 5w i sF ) A
NFAULT 5| ( fENIZ AT ) RS nl /e dlE. 25 ALARM 5B | S TR |, prfkls ( ml
PEFNIR S ) #AE nFAULT B3R AEHACE . RER/ZEHR , ALARM 5] B fR R A2

* SOX 5| JHIFE AL — > B AL RS I RO 2% g i o
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&iE

1. 3 FG 1 nFAULT 51 B 938 Ehr e BHAS ( 2 AVDD ) |, AT EL¥ PULLUP_ENABLE &
1bo X A7 AT 3 AR 75 25 N EEPROM |, 2R J5 AT~ F_ L REZE AL, 24 PULLUP_ENABLE
WHEA 10 B, TR FEALINE -4 B lE A

2. DIR 1 BRAKE 5| %A —4~ 100k Q HIANHEE N B PH#S . (R XL 5| JEES | ] DLIE AR Am AR a8
—AN 10k Q NRIHPH , PARRE s B ek R

3. SPEED 5|HEA 1MQ N N R P A . ERLE B AR, vl DLEAR RS & A R-C 8
PESUAPRAE 5 . 78 PWM BB AR SUT |, AT L& 4 fC E SPEED_PIN_GLITCH_FILTER PASEEL
FHEAH]

7.3.2.212C 80O

MCF8316D S 12C S ATIEAS 810 |, Fo VR Ahaf 4 ) 2% K36 F e st . 1% 12C B S Ah af i 2 i B
EEPROM Fi2 BUVEAH I i b AT A LIRS M5 2. 12C 5B T H 5w v LU ] SLEW_RATE_I2C_PINS #E47HC & .
12C Sk —/Mii il SCL A1 SDA 5l B pi gkl 211 | NEehE4T 1 356089

+ SCL 3|4t E SN

« SDA 5| E R AN .

7.3.3 B A IR/

MCF8316D H A —MEM AR GBI R LA | /MM 48 8RS s R FU R4t 3.3V 8 5V Fa kM. 1t
Ak, BEERTH AR PABCE N 4V 8¢ 5.7V DISZERSMT LDO RIS & , F T4k 3.3V 8 5V iR, FEERI4H H
J% 1 BUCK_SEL % &.

R AR AR 7R SR B A 2 1mA - 2mA [PRFRS L , PTREK IRy, A AR ST ik b 4 26 i i a5
177 ORI R L AN S AR BRI s R | 1207 RESR /N FH A SRR T AR AME .

R 71 BEAREFEENRE

PEEEE P& R4 B AVDD BLJERT RE AVDD Mg A% SRERRERBAME | FEEHERRER
HEH (lavop_max) | FBIE (IBk_max)

HLEAS -47 uH 3.3V 5 4V s 20mA 170mA 600mA (BUCK_CL =
(BUCK_PS_DIS = 1b) 0b)

HHESS - 47 0 H 5V 8 5.7V % ¥ (BUCK_PS_DIS |20mA 170mA - Iavpp 600mA (BUCK_CL =
= 0b) 0b)

HLKAS - 22 0 H 3.3V B 4V S Es; 20mA 20mA 150mA (BUCK_CL =
(BUCK_PS_DIS = 1b) 1b)

HiJ&Hs - 22 1 H 5V Bk 5.7V S7# (BUCK_PS_DIS |20mA 20mA - lavpp 150mA (BUCK_CL =
= Ob) 1b)

B - 220 3.3V 5 4V R 20mA 10mA 150mA (BUCK_CL =
(BUCK_PS_DIS = 1b) 1b)

B - 220 5V 5§ 5.7V S7#F (BUCK_PS_DIS |20mA 10mA - lavop 150mA (BUCK_CL =
= Ob) 1b)

7.3.3.1 DARUBRSE AR

MCF8316D H it [ [ i s 28 - 15 47 47pH A1 22uH B HLE . 47uH HLEES SRR 8 T Fa R 25 DL A 170mA
FI AR FEIRIBAT |, T 7 B ik 20mA L R AT AT 22uH HUEES | 5 & o R~ .

7-2 JEoR 1 R AR IS AR N R
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VM

SW_BK Ext. Load

7YY T«—»
Control Lk Ve
CBK
r_IGNDiBK
RS

-

|

L FB_BK
.

1

B 7-2. BRIE ( FRBRSER )
7.3.3.2 DAHLfH BB BRI

AR AMBFREORART 10mA |, T DURT B ACHE RS . 7E P AR BT | DO AR 0 B0 v BH &5 s 6, JF
HACRART RS T AR I

K 7-3 e 1 LB AR AR ST B IR XL

VM
SW_BK
- Ext. Load
Control Rex Vi
CBK

r—lGND,BK
LT 1

FB_BK -
oy
LI

A 7-3. F%E ( FHBE2EER )
7.3.3.3 B 4ME LDO HIBEERR B2

B i A IR %34 SR 11 A1 BT LDO 3 At DAAE pOfs 2 S v iR vfE 3.3V 81 BV iyt HLAK) i IR oK . o IRt P R C B A
4V 5 5.7V DSBS AR R, I SCHRFAMES LDO SRAERL 3.3V 5 5V HUEHL , Wil 7-4 From. XAeml T PR
LA A LDO BRI A, It T e B i T A T S B S 4 O AV B
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VM

Control

[

7-4. A4 LDO MR Efe B 5%

7.3.3.4 & ER EAS EIY) AVDD HYER R

Vipo
(3.3V/5V)

Ext. Load

Cioo

External LDO

AVDD LDO W] DLide 326 FH VR A 450 5 % i 2 s 2 B AL 1) L YR R BRI 2 A Th R kBl . YR PP s T 528 AVDD LDO
BNMNERBEIE (VM) B FFEEHE (Vek) R0 , il 7-5 Fias. N7l BUCK_PS_DIS £ 47
B, YRR BRI E R 5V 8 5.7V I, A SRR

Ext. Load
Vek

VM
SW_BK
Control Lek
CBK
r_IGND_BK
LI 1
L FB_BK
LI
lBUCK_PS_DIS
Vek
O
VM ( O
S -
| AVDD LDO |
| |
| |
| REF—>|+ |
: »> :[] AVDD R ExternaLLoad
| |
| | 1
| % | Cavop
| |
! | 4 AGND
| TL ]
| |
| |
' %T I
| |
| pu— |
' )

B 7-5. RS A FEEFRES K AVDD HJER 7
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7.3.3.5 IRAEA M IIZ T A

ek s A s 5% SR Y A Ui b A A ) 00 ok b 5 R ) (PFMY) B A o o T A i 4% PO i ) R 55 A 0 o o
(Vek_rer) HEAT LEAT | A3 A PR R A PN BT 2 R, LA Bk T g i b 0 e s 42 1) 0 B 10 e B o L i L
(BUCK_SEL). #4 bt a4 th 45 My i #°F (Vk < Ve Rrer) &M HLF (Ve > Ve rer) » MR B FET
73 99 SR IR o — AL R FLI A A PR B A s N Th R FET AR AR (k) IR FRLIR AR D i T B I LI PR
(lgk_cL H1 BUCK_CL &' ) I K mifll FET - SXFF 7T S0P e A e 2% (0 F s BR 4% . ] 7-6 Jo 1 BRI AN &
TS DRI A B R SR H

Ext. Load

SW_BK
lex
VM s * ————>
LBK VBK
R S —— 4,

I —» J CBK
L GND_BK
- 1

Current Limit |«

[ 1

PWM Control
and Driver

l lV A
+
A
@
FS
[

—| OC Protection

A

Vax L FB_BK
L

L

UV Protection

A

—|¢— Vak uvio

Vek
Voltage Control |« T
- VBK_REF
Buck BUCK_SEL
Reference l———
Buck Control Voltage
Generator

B 7-6. [ RIBAT AN I 2R B

7.3.4 AVDD £E14:55 /5 4%

MCF8316D H4&E% T —A 3.3V ik ay , natAh s . 1tk AVDD LDO &K 25 FH T 2820 1 P4 56 o i 43t
B, HeAh %A R RS IE ORI RE MCU B HAh S B ik 20mA HL AL IR A1 0 L R SR YR FEL R . AVDD £ & 28 11
/e AVDD 5l IS5 8% | it — X5R B X7R. 1uF. 6.3V P& s % B 32 7] 2 AHAR Y AGND #:Hh5]
fikh

AVDD FrARas B LR 3.3V
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FB_BK

-
L
lBUCK_PS_DIS

L

O

5
my%g
L

= AVDD ExternaLLoad

SR
CAVDD

H AGND

|

1

1

& 7-7. AVDD Z& {55 k23 5 HE
ATLME A 7R 1 R TFRLDL VM AR D9 BT AVDD G A e g AE 281 R AE U D% (BUCK_PS_DIS = 1b)
P = (Vym —Vavpp) X Lavpp (1)
BN, 24 Vywm N 24V i, ) AVDD JHL 20mA 2 S 80T 2 Fs T2 REHL

P=(24V-3.3V)x20mA =414 mW )

AT R 3 SR SR LR At A D9 HLE ) AVDD 2Rk AS 83 AE €8 AF AR I 2% (BUCK_PS_DIS = 0b)

P= (Vrg gk —Vavpp) X lavpp (3)
7.3.5 AHER

HI T ] N Ve FET , BRIk zas fF & 2w T VM IR AKX ) o s 4 el = ) FET.  MCF8316D 4
BT — AR AR, PO R RGR T VMR L .

HURT AR i B NN R4S ( Cops Cruy ) ATREIEAT . ARIXEEHAFRMIEAE LS (fH. EEF )  WSHK 7-8
M 5-1,
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VM
l M ]
1 7
Cecp
1 el
L

CPH
L

VM
—_— Cry (}l‘:’harge
ump
Control
CPL -

L

r
L

B 7-8. HHR

7.3.6 [EFEFEA)

N MOSFET $4t T A MR Bk sh da it , DAL nT i & RS2, % EMI. MOSFET VDS JE# %
BAAL SR S FER ST 5. A IR B 20 1) s R B AN 22Nt 18] LA S 55 PCB 2748 Jo 4 A 58 (T 56 f I s 1 o6
SRR Z . EAE S 3t % MOSFET MR Fa it iz il s | &l 7-9 i

VCP (Internal)

Slew Rate
Control

VCP (Internal)

Slew Rate
Control

& 7-9. [E4EZR s B STHL

RN AR 0@ SLEW_RATE #H T . RIERATACE N 125V/ us 5 200V/ us. JEFEZEMRHE OUTX 5
JEEE R P B TS TRRD T BB TR H AR, a0 7-10 B
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A
Vourx

VM +

trise

B 7-10. iR P

7.3.7 BE ( FEXHTIE )

s B AR, B 1L MOSFET KAATLATES T - 78 m A& MOSFET PJ#lHE] , MCF8316D il fdi
NFEIX I ] (tgeaq) AT S G0 fF . 33 2@ i A I s MV FIEC 0 MOSFET (IR e B (VGS) H#i {7 &ll MOSFET
f) VGS B\ & AR T kWP , AR5 i Sl A — 2R R0 MOSFET ( 27848 ) SRsZ8LK) , Wl 7-11 FE
7-12 Fin. B 7-12 v BRSO MOSFET ) VGS ( VGS_HS #Il VGS_LS ) ZNHIES .

VM

_| HS Gate
Control

] outx

LS Gate
Control

i

B 7-11. B S5
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A

VGS_HS
| |
| |

10% |

| +
| |
| |
| |
| |
| |
14— tpeap — ™
| |

VGS_LS | |
: 10%
1 |
L L >
| | Time

& 7-12. JEIX I [A]

26 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS

INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025
7.3.8 HYLEHAIR

MCF8316D #&fit PUFh AL Fx 1] 7772

1. SREEEEH] A EIE T S PR P AR S N R v SR ) e L A

2. IhEREEH)  AEDREHIET |, AR PlESHIRIE NS R 1 AR 2 I R B BRI R .
3. FHIREEH]  EFRREHIRRTT 8 IR P AR N L v SR A5 R A R (i)

4. HIEEH)  /E R EEEEET |, R N FE AR g it 2 s AL L

MCF8316D JyHi AL #x il J 4t DU AP S v S N VR , W F fro . SEvES N JR B SPEED_MODE it & .

+ SPEED/WAKE 5| ] PWM %\ |, S NAE 511 5 25 b
+ SPEED/WAKE 5| LSz N |, il A8 N5 5 4R
* SPEED/WAKE 5| il EIBHm N |, SRNG5S HRIE

« f#iH I12C , i@l & DIGITAL_SPEED CTRL %17

Freq N Freq based N

Duty —» SPEED_REF
REF_PROFILE_
CONFIG # 00b : .
SPEED Pin — PWM H» PWM Duty Linear / Stair
Y case / Bi-Dir [—#| Slew rate —» POWER_REF
J Profiles limit | ]
DUTY_CMD (Hz/s, Wis,
| Analog [P ADC [¥ - { Als, Vis) —» CURRENT_REF
?:EOFNIF:’EOI l(;-(% —» VOLTAGE_REF

7-13. ZHRE FEERMA TS

M REF (SPEED/WAKE) 5l i N\ ( 85+ 12C R fE 4 N ) B4t 24 ( SPEED_REF. POWER_REF,
CURRENT_REF &} VOLTAGE_REF ) {115 5 #4211 & 7-13 fis.

7.3.8.1 AR A2 ]

Al LLil g ¥ SPEED_MODE % By 00b SRMC B A T BV NI bl # bl . EiilT , Stk
(DUTY_CMD) i SPEED 5|l LB HURAIA (Vspeep) M4k 21 0 < Vspeep < Ven_ss i , DUTY_CMD
KREN%. * Vex_sp < Vspeep < Vana_rs i, DUTY_CMD Bfi Vpgep PAZMETT A4k, Wl 7-14 Jios.
Vex_ss 1 Ven_sg RFFHLEEAFR MBI , H7% Vex sg M1 Ven sg IEZER , W21 7.4.1.2. % Vgpeep >
VaNa Fs i, DUTY_CMD #4H {7 % 100%.
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DUTY_CMD
A |
|
|
100% -

- » SPEED pin voltage
O Venss Vexss Vana_rs P &

B 7-14. AR ALz

7.3.8.2 PWM #53X, FE HL )

A LLiE ¥ SPEED_MODE # &4 01b SKACE 3T PWM KNI H] . EiZEAT , NAT SPEED 5|
PWM 52 HLATZE 0% 2 100% 2 1A138 4k | (52 s 4 (DUTY_CMD) BRI i PWM (525t 4838k, 240 <
DUtySPEED < DUtyEN_SB ) , DUTY_CMD >|%&Ey\j§§o B DUtyEX_SB < DUtYSPEED < 100% K ) DUTY_CMD
b Dutyspeep EZ&PEALL , W 7-15 Fross Dutyex s i Dutyen_sB R HLHE TR HRE , AR Dutyex s A
Dutyen sg MIIFAIME R | 1HS 7T 7.4.1.2. JnE] SPEED 51K PWM N5 5 AR B E SUN fowwm , 1Z50%
()36 BB ATk SPEED_RANGE_SEL #4710 & .

B/iE
1. fpwm &I LATE SPEED 5| 1 FH252 (M F T4 il R AL FE 1) PWM {5 S8 . & 5 R T LA
K PWM R A B, 7] LLEE PWM_FREQ_OUT Kt ® PWM # 4% (15255
7.317) .
2. SLEEP_ENTRY_TIME R B ARG THHA T , KT PWM &5 o 1 5CHiH H (Vspeep <
Vi) B, % fowm 9 10kHz | A% 52t ANy 2% , Il SLEEP_ENTRY_TIME KT
98us , LAHILRAS 2 24 NHEIR/AFH LR -
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DUTY_CMD
A |
|
|
100% _

0 Dutyenss Dutyexss 100% » PWM Duty at SPEED pin

&] 7-15. PWM # B i1 541

7.3.8.3 T 12C s HLEEH

i#id ¥ SPEED_MODE & 10b , A LMEHIEET 12C s 4745 Dok s B Ll . 7E 20T, w] LK% i dy
4 BH 5 N DIGITAL_SPEED CTRL % 7 # . SPEED 5| v | F 4% il BE AR 2 N fIGE - W R 7
DIGITAL_SPEED_CTRL # 77 #f % E A Ob 2 J5 , SPEED 5l % N ¥ & WAL T Ven s MIMH 1 K F
SLEEP_ENTRY_TIME , ] MCF8316D i AHEARIRAS . *4 SPEED 5 > Vex s I, MCF8316D & H HEHRAR
%A, L@t DIGITAL_SPEED_CTRL #Fff#sitfr#iil. Wk 0 < DIGITAL_SPEED_CTRL #ff# <
DIGITAL_SPEED_CTRLgN sg H SPEED 5|l > Vex s, Il MCF8316D 4 T f¥#liRZ& . DUTY_CMD 5
DIGITAL_SPEED_CTRL % 77 # Z i1 X RN 7-16 Fix. A % DIGITAL_SPEED_CTRLgy sg ex sg M
DIGITAL_SPEED_CTRLgN sgen ss MHEZEE , SR 7.4.1.2.
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DUTY_CMD
A |
|
|
100% _

» DIGITAL_SPEED_CTRL

0 DIGITAL_SPEED_ 32767
CTRLex s
DIGITAL_SPEED
_CTRLEN_SB
P 7-16. 12C #5203 B 4
7.3.8.4 AR AL ]

A Ll SPEED_MODE W HE N 11b SRS B 2 T4 g Lz h] . fEX M , 2 tay 218 SPEED/
WAKE 51 JEIAL 9 77 B N AR IR B B R M8 K. 24 0 < Freqspeep < Fregen sg i, DUTY_CMD % E N%E.
4 Freqex sg < Freqspeep < INPUT_MAXIMUM_FREQ I , DUTY_CMD §# Freqspeep 24P 2E ML , Wil 7-17
Ji7R. Freqex sg M Freqen sg /2R HLHEAFIRH BIME , A K Freqex sg 1 Freqen sg MIVEANME R, 1S b1y
7.4.1.2, KT INPUT_MAXIMUM_FREQ i AR 26 DUTY_CMD il 100%.
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DUTY_CMD
A |
|
|
100% _

: _ .
0 Freames Fredoces INPUT MAXIMUM_FREQ. ™ Frequency at SPEED pin

B 7-17. SRR S B 2

7.3.8.5 Sy NF 2%

MCF8316D =M ARFE (Bl 28 ( &k, Wik, Er/ i ) R & Mg AN, o L@
REF_PROFILE_CONFIG KA. & AR 2k |, S ANFEHERT L& B INPUT_REFERENCE_MODE it & FIEfE . 1
R, R4

R R T |, et REF_X X T 5 MAX_SPEED I E M H , tn i fE 4 Fros. fED)SREEuER
T, orEss i REF_X X [ MAX_POWER [ E bt , w5230 5 frvR . TERmERERAT |, ot
REF_X XM T & ILIMIT a4t , i fEat 6 fran. FEHEFEAER T , REF_X X St b 21 s 4L ) 1 41 7

.
SPEED_REF (Hz) = (REF_X/255) x MAX_SPEED (Hz) (4)
POWER_REF (W) = (REF_X/255) x MAX_POWER (W) (5)
CURRENT_REF (A) = (REF_X/255) x ILIMIT (A) (6)

¥4 REF_PROFILE_CONFIG ¥ Jy 00b It} , i \Jkifk i i % Lt i 4 (DUTY_CMD) #0 , 41717 7.3.8.5.5 i .
7.3.8.5.1 L1146

&/iE
XA =AM (2t Pk, IEm/ )
* 41 MCF8316D [t B NREHR SR, T ANFEHE ( BEUT 8 oV, PWM iU G230 0% ,
I2C #i:\F DIGITAL_SPEED_CTRL = 0b s~y OHz ) K52 1k FabL.
* 4 MCF8316D [t B MR HLas i , 4 NFEHEK(F fEpL % I REF_OFF1 ¥ B R HEH P (A,
i, HRECEIE ) 12817,
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REF_CLAMP2 |- = = = = = = = — e e e e e e e e e

REF_CLAMP1 |- =~ 7y ¢
|
|
|
|
|
|
|
|
|
|
|
1

REF_OFF1

REF
A

REF_E |F——mmmmm oo e

[ =1

REF C | o o e

REF B | oo

REF A~~~ ~"~"~"~~~=~~~==========—~

REF_OFF2

Q DUTY_CMD

DUTY_OFF1 DUTY_ON1 DUTY_CLAMP1 DUTY_A DUTY_B DUTY_C DUTY_D DUTY_E DUTY_CLAMP2 DUTY_ON2 DUTY_OFF2

Bl 7-18. LRtk fhsk

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| 1 | | 1

A PLE ¥ REF_PROFILE_CONFIG & A 01b KEC B L st th £k . 261 ih 28 B A S N2 ) L v | IX bR v
7t REF_CLAMP1 fl REF_CLAMP2 2 [H]£8448 1k , EFEANFRIFR |, sl LUK & DUTY _x f1 REF_x &K
WHEIXRR,

DUTY_OFF1 Ft & J:i iy REF_OFF1 (#1525 b fir 4 R BRI .

Duty_OFF1 £l Duty_ON1 @aﬁﬁt‘/ﬁﬁ%ﬁm)\ REF_CLAMP1 il REF_OFF1 J& Fl B , W 7-18 fizs.
DUTY_CLAMP1 B & 525 than 4, HEHAE9EE ) REF_CLAMP1. DUTY_CLAMP1 ] BAS7E
DUTY_OFF1 f1 DUTY_A zwﬂﬁﬁ&ﬁ uﬁ

DUTY_A fic &34 REF_A 1 525t 4. JE4EZE DUTY_CLAMP1 Al DUTY_A Z i)\ REF_CLAMP1 %
REF_A 244k, DUTY_A E| DUTY_E KR 205 7-18 w1 s A3 AR 1A

DUTY_B A& X#E REF_B 1 5= thin 4. JEiETE DUTY_A Fl DUTY_B X [ 2k AR 1k

DUTY_C Mt & ik REF_C 5= thin 4. JEvEAE DUTY_B Al DUTY_C 2 [A] 22k M1k .

DUTY_D Pt & % REF_D 9 525t un/?\ FevE/E DUTY_C A1 DUTY_D ] 22k tEAr 1k .

DUTY_E Ao B ki REF_E i st an 4. JEHE/E DUTY_D # DUTY E 2l 21k

DUTY_CLAMP2 Jic B HE#ii {7 4715 £ () REF_CLAMP2 (#] 555t fin 4 FFRBIE . REF_CLAMP2 7E
DUTY_CLAMP2 1 DUTY_OFF2 2 [a]li & 1% 18 & HE ik o %‘/&E DUTY_E 1 DUTY_CLAMP2 2 |i] & £k P28
fk. DUTY_CLAMP2 7] LU #E DUTY_E 1 DUTY_OFF2 2 [a ATA A7 B .

DUTY_OFF2 1 DUTY_ON?2 [t & 3 vt f2 44 N REF_CLAMP2 £ REF_OFF2 & H (i |, Wik 7-18 .
DUTY_OFF2 [it & £k )\ REF_CLAMP2 B4 REF_OFF2 [f] 5 25 L & F PR BI{H
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REF
A

REF_CLAMP2 |- = = = = = = = = = = o o oo e .

REF_E | ——mm—mmm o e o -

REF D [F= === == = o e e e e e :

REF_C === mm e e e e -

REFBf-——7"""""""~"~"~"~"~"~"~~~~————-————— Y

REFA oo

REF_CLAMP1 [~ —— y

I
|
I
|
|
|
I
|
I
|
|
I
|
I
|
I
|
I
|
I
|
|
} REF_OFF2
|

Bd
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

REF_OFF1 I ! ! I I

DUTY_CMD
DUTY_OFF1 DUTY_ON1 DUTY_CLAMP1 DUTY_A DUTY_B DUTY_C DUTY_D DUTY_E DUTY_CLAMP2 DUTY_ON2 DUTY_OFF2

B 7-19. B h42 i i 22

TuLLh REF_PROFILE_CONFIG 1 # 4 10b SKECE R a4l ik . il E DUTY x 1 REF_x , & &
ez LLAF REF_CLAMP1 #il REF_CLAMP2 2 | Eﬁﬁﬁ@fﬂﬁzéﬂamh%@/ﬁ

« DUTY_OFF1 It & £t REF_OFF1 f 4% b i A R IR A .

« DUTY_OFF1 1 DUTY_ON1 Fit & 3 #% N REF_CLAMP1 #1 REF_OFF1 J& HffiEH | & 7-19 Fix.

* DUTY_CLAMP [ & Bk R RrfE 2 1) i = th i 2 B . REF_CLAMP1 7 DUTY_OFF1 #1 DUTY_CLAMP1
Z ) e B v A DUTY_CLAMP1 AL DUTY_OFF1 A1 DUTY_A 2 Al AT AT «

+ DUTY_A B H#t REF_A 115758 ar 4. HEdi#E DUTY_CLAMP1 4 A Vi )y REF_CLAMP1 £ REF_A
FIB LA 4k . DUTY_A %] DUTY_E EI’J umr“ D2 P 7-19 H FTR BB AR ]

« DUTY_B & #: 1k REF_B #7525t 7 FEHEE DUTY_A B VEE N REF_A £ REF_B k481 .

« DUTY_C ft &3 REF_C 1 &2 ey 7 FWEE DUTY_B A EATEHE N REF_B % REF_C MM kAR 1k .

« DUTY_D fid B3E4E REF_D )25t nn 7 FEHEAE DUTY_C A B AVEHIY REF_C % REF_D MBI ERA4k .

« DUTY_E it B H#E REF_E B 58 tbdn 4. JEHEAE DUTY_D L/EJE JiHl N REF_D £ REF_E HIMrk2etk..

+ DUTY_CLAMP2 fic & Byt 54515 %2 i) REF_CLAMP2 i) 525 thfiv 4 FIRBI{E. REF_CLAMP2 7&
DUTY_CLAMP2 #1 DUTY_OFF2 2 [a) i & %15 & FE . %‘/ﬁf /£ DUTY_E 4 AAJEHEA REF_E 2
REF_CLAMP?2 [ iikZs4k. DUTY_CLAMP2 #J LA DUTY_E Al DUTY_OFF2 2 Ja] fiAE ] {8

« DUTY_OFF2 1 DUTY_ON2 Bt & J: 2 il N REF_CLAMP2 fil REF_OFF2 J& [ (fiE , & 7-19 fizr.

« DUTY_OFF2 it & #:#E ). REF_CLAMP2 ¥y REF_OFF2 ) 545 th 4 L IR 1A .

« DUTY_HYS il B7E DUTY_CLAMP1. DUTY_A | DUTY_E Hy4F—ANHrBRAR AL 1 8] 3B ¥
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7.3.8.5.3 iE// Ry 28
REF
A ‘
Forward Direction | Reverse Direction
. OUTA —» OUTB —» OUTC o OUTA —» OUTC —» OUTB -
i
}
|
REF_CLAMP2 [-—— === === - mm oo oo e oo
|
|
|
l
REF_CLAMP1 |- —— |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
REFD |-—f-—-—-f-————F-————————————————————— = - - - - 3
|
|
}
REF A |-- . |
|
|
! REF_OFF2
|
REF_OFF1 K 1 + @ DUTY_CMD
DUTY_OFF1 DUTY_ON1 DUTY_CLAMP1  DUTY_A | |DUTY.B | DUTY.D, | DUTY_E DUTY_CLAMP2 DUTY_ON2 DUTY_OFF2
—» 4 DUTY.C —p| |
AN DUTY_HYS 7

& 7-20. IE [ J i) i 2%

A LLE % REF_PROFILE_CONFIG W BN 11b KB IE B/ il fh 2. 1F 15/ a) il 2838 i i % 5 2t a4
kA H7 1M . DUTY_C e B nl o248 77 ) i o5 45 bedir & 1E a1/ Sz i) 3 52 il 28 m) FH -1 4 FH -1 4 1) Eamﬁmaﬁmw

750

#1E
FEIE ) e i 26K, Jdid DIR 51T DIR_INPUT f7 258y ) (R Dh REA AR A

« DUTY_OFF1 it B3tHE Ny REF_OFF1 (545 by & B i o

« DUTY_OFF1 #1 DUTY_ON1 [id & 3L ¥4 N REF_CLAMP1 A1 REF_OFF1 & iR | & 7-20 fis.

* DUTY_CLAMP1 Jc B Bt R e e i 5 2t ain 2 B{E. REF_CLAMP1 7 DUTY_OFF1 il DUTY_CLAMP1
Z AV B i e DUTY_CLAMP1 A LUAE DUTY_OFF1 Al DUTY_A Z [a] f(iAE AT AL B .

« DUTY AFCEIHE REF_A ) 525 tbdr 4. FEUEAE DUTY_CLAMPA £1 DUTY_A 2 ) S 4:tE781k . DUTY_A
F| DUTY_E i3 2205 ] 7-20 H ATz I #H 1]

+ DUTY_B i # MCF8316D ¥ ib T X Wtk &1 i Sty 4 LR ME . ZE#E/E DUTY_A il DUTY_B Z [AIfR$FE
SE ) REF_A.

* DUTY_C fcE o] U 7 Al i) o 25t &
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+ DUTY_D fic & MCF8316D b T Mg T IRA R 2 s 4 LR B . REF_D Iic & DUTY_D #1 DUTY_E
2 ) e E

« DUTY_E fCEILVELE DUTY_E #1 DUTY_CLAMP2 2 [ii] 5 2R AR AV i o5 25 b i 2 PR BRIAE

« DUTY_CLAMP2 [it & Rl {5 718 52 ) REF_CLAMP2 ) 5% o éin 4 EFRB{E . REF_CLAMP2 7£
DUTY_CLAMP2 #1 DUTY_OFF2 2 [a)fid & iZ%18 & ##E. DUTY_CLAMP2 7] LLjg#E DUTY_E #1 DUTY_OFF2
IR R IR A=

+ DUTY_OFF2 1 DUTY_ON2 B¢ & J:#E# il % N REF_CLAMP2 #l REF_OFF2 AREER , & 7-20 Fizs.

« DUTY_OFF2 fit B3 #E M REF_CLAMP2 #| REF_OFF2 S [AZ8 1k 1) 7 25 Ll & 1 PR BRIE

« DUTY_HYS Iid & DUTY_B #1 DUTY_D B/ kA% 4k 1 a) 3B i

7.3.8.5.4 ZREHAEST

&
ZHAE (BE ) BMREAE{UE T REF_PROFILE_CONFIG #% &y 01b ( 12k ) 57 10b ( Bk
2 ) it

*4 VOLTAGE_MODE_CONFIG # &N 01b # 10b I , MCF8316D 4 ft L I KB 47k . 4
VOLTAGE_MODE_CONFIG % &4 01b i} , MCF8316D LA ¥ . Eaﬁﬁgzﬁjzﬂiﬁffﬁﬁﬂﬁ H#| DUTY_CMD
X% DUTY_C , #AJ5 M DUTY_C D 2| oo HE i, B2 R 100% G4, Wik 7-21 fis.

REF
A

Voltage Reference

I
|
|
I
|
|

Speed, Current or |

Power Reference !

]
|
I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

e |

DUTY_HYS !
[

| |

|

|

|

|

|

|

|

|

|

|

0f

|
}
|
MIN_DUTY (%) x MAX_REF |- - !
|
|
|
|
1

» DUTY_CMD

0 E)UTY_C 100%
& 7-21. LEMBEBRIZST (24 VOLTAGE_MODE_CONFIG = 01b i )

MR , 24 VOLTAGE_MODE_CONFIG # &’ 10b i , MCF8316D EE@F HAEH R Tzt , HE DUTY.C, &
JEM DUTY_C VIR E . R R I | HIUH 100% &2 tka4d |, il 7-22 Fios.
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REF
A

I
|

|

I

| Speed, Current or
} Power Reference
I

|

|

I

|
I
|
|
I
I
Voltage Reference }
]
|
|
I

MIN_DUTY (%) x MAX_REF

0 » DUTY_CMD

& 7-22. £EBEERIZEIT (24 VOLTAGE_MODE_CONFIG = 10b B )

7.3.8.5.5 EH A PTEIEN T HIMAZWEE BT
EONFEHERT L2 T INPUT_REFERENCE_MODE Bt & (i E . Th% . HRsEmEm2.

#E
o EHRESR , Wi MIN_DUTY < REF_CLAMP1 , M/~ REF_CLAMP1 1 A& MIN_DUTY
WHE. Bl , s MIN_DUTY % E AN 1% H REF_CLAMP1 8N 5% , W/ EdEN
REF_CLAMP1 x MAX_REFERENCE. MAX_REFERENCE ] L\J/& MAX_SPEED.
MAX_POWER. ILIMIT 5% 100% , E AR He T4 N FEHER
« % H MIN_DUTY > REF_CLAMP1 , DIffifii F§ MIN_DUTY % & fx /Nt

SPEED_REF (Hz)

A

MAX_SPEED|— — —— ———— ————— — —— — —— — —— — —

DUTY_HYS
I

MIN_DUTY (%) x MAX_SPEED | — — — —

»
MIN_DUTY » DUTY_CMD (%)

B 7-23. & A LE R

100%
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%1 7-23 &7 T DUTY_CMD Al SPEED_REF Z[fff)% % . MAX_SPEED # &5 100% ) DUTY_CMD X[
SPEED_REF. MIN_DUTY i% & &/ SPEED_REF (MIN_DUTY x MAX_SPEED). 1% MAX_SPEED ¥ &%
OHz , | SPEED_REF ##i#h% ( 5 DUTY_CMD JtX ) , HHLLF1F1LRE.

POWER_REF (W)
A

MAX_POWER — — —— — —— — —— — —— — —— — —— — —— — —

DUTY_HYS
I

MIN_DUTY (%) x MAX_POWER} — — — —

>
MIN_DUTY » DUTY_CMD (%)

& 7-24. ThERFLUEALH R

K| 7-24 Jg7r T DUTY_CMD 1 POWER_REF Z[Al[F] X% . MAX_POWER ## 5 100% ] DUTY_CMD X[
POWER_REF. MIN_DUTY # & /> POWER_REF (MIN_DUTY x MAX_POWER). 1 MAX_POWER #&
N OW , I POWER _REF #4#i A% (5 DUTY_CMD 3% ) , BN FAZIRIRES .

B SRR R R

VOLTAGE_REF/MOD_INDEX (%)
A

100% |—————————

DUTY_HYS
I

MIN_DUTY (%) | — — — —

>
MIN_DUTY » DUTY_CMD (%)

] 7-25. e R EE AL 35 R

7R R IEAERE S | SN B AL AR RS DUTY_CMD fIEEE ( A MIN_DUTY #| 100% ) , & 7-25 fiow.
SFFA%F MIN_DUTY () DUTY_CMD |, jii Jin 2] s AL A B K ol il 2

R 8 B
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CURRENT_REF (A)
A

wmITf----——-——-------=-—-——\————————

DUTY_HYS
I

MIN_DUTY (%) X ILIMIT | — — — —

MIN_DUTY

&l 7-26. HLiEEMEAEIE AL

L
100%

» DUTY_CMD (%)

% 7-26 &7 7 DUTY_CMD Ff! CURRENT_REF X {15 %. ILIMIT #%E 5 100% 1 DUTY_CMD X} [f]
CURRENT_REF. MIN_DUTY # & #/ CURRENT_REF (MIN_DUTY x ILIMIT).

7.3.9 FEA ARG T 5 50 AL
24 MCF8316D Jfis st i |, AL TaEA TF=MREZ —-

HUHL AT BE b L I 1 e BB ) e #

MCF8316D & K& M IhhE , H T 0 RAEFTAT X L5 F RS BU TS apLR 3. 18] 7-27 R 1 IX =Finia fpl

R RERCRAS BB LS BIRAE -

Brake

Align

Double Align

Stationary

IPD

Slow first cycle

Open Loop

Spinning in forward

Closed Loop

direction

Coast (Hi-Z)

Brake

Spinning in reverse

direction

Reverse Drive

B 7-27. ZE R ARG T 8 3 AL

i

“IEM” FoR VLS a5 AR BT R 7, “Raa 7 Ron “ DS a7 AR KT [HiEe T .
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7.3.9.1 &6 1 - EHFIE

SR AL L, D3 ) AR AR A O S LI AL B [E AR . MCF8316D $ A & hide TSkt 6 ) 22 547 s £ g FELATLASE
BEIF AT EEH R S R

o SFFEAIRUN A B 7 4 i FE LA AL it R SR LS i AR AL SR e, M SR EATLXS 5

o WIUEAL BRI (1PD) ARFERA & 1 v AR AL et 2 WL AT B, Xl U PAE BLDC sl

o MEBEEIEIA T vRIE S N FARATUE Bk R B AL, PATE — IR SR 4 R IR i L B 5 N A A 1 X 5
MCF8316D &2 ik u] i & f il shik I, UE ALE K BiR R s ik — 2 iR Fr i DR & . S HUTE E A
S5 E N T 0

7.3.9.2 £ 2 - BHLERE

R AL LR KA E (BEMF) IERiEE: ( Sdr2rI7I-AER ) , T MCF8316D 5 1ETE Jig % iy AL E.57 [ 20 IF
W BN IR AT gk S ) . G0 B E LA T IR AT B MK, U MCF8316D £k AT 3Rz 17 PA N H
ML, BRI ENLAR]E DIHEN RIS IT I . S EAE e K ENLER RS |, B o] DR Z RG24 R LBl
Al REAE ) JE Bhi TR . AT PLE S RESYNC_EN J8 F 2R iZ 5 R B ohig. S s AP w g5/, W MCF8316D
AJ DARC B A ZE £ LIS AT 5 IE A S N 5l . LS b G, B R R HLAL T-F RS, LR shIiF 5150
1 M.

7.3.9.3 &4 3 - BLRATE

W B HLIELE R A iess ( S8 MR ), T MCF8316D #4417 J LA 5 ik ik 48 J 1 -4 e WLBR 5h 2= i 2 5
i) b E AR .

S ) 3R &) T3 v e et B ATLEEAT AR S B BRSN |, AT AR B AL 2 0, SRS S m) i o

WA a8k, ) MCF8316D w] it & &5 i R HLIE A7 15 IL A/Bi hn il 2 . FENUT LS 5, 5 RE R Al
AFERIRES , BAUS ST 5150 1 M E .

#HIE
18 F 5 1) 3R BN BRI B D RE IR EE /8O, DA R BRAB ORFFAE W] 32 107K, JF H AR i AN 2 DR g IR [m]
2 HELYR T P AR VRV o
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7.3.10 EPL /5557 (MSS)
K| 7-28 B7” T MCF8316D 284 =zHi i) L2 51751 .

MODE

1b

Open Loop
Deceleration

Motor driven at
SPEED_REF

DIR_CHANGE_

Sleep/Standby
(SPEED_REF = 0)

RVS_DR_EN

Speed >

OPN_CL_HANDOFF_THR

Motor BEMF <
STAT_DETECT_THR

Reverse

Forward

Direction of Spin

Ob

Y
BRAKE_EN

Brake_Routine

Closed Loop
Deceleration

Motor Start-up

Direction
Reversal : Zero

l

Speed
Crossover

Open loop

|

Closed Loop

RESYNC_EN

1b

Speed >
FW_DRV_RESYN_THR

El 7-28. HHL)E 305

40 ERXrIRE
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Brake_Routine

BRK_TIME BRK_CURR

BRK_CONFIG

Brake <
\4 N
(Current < BRK_CURR_THR for
Time > BRAKE_CURSEBI\RI‘II;__IT—:E;?ST) || Time
BRK_TIME B
Y
Brake_Routine_End
& 7-29. HIEHHIRE
LHRZE X & MCF8316D L iR HALE B4 (MSS) HIAIIEIRES . TEIIRET
MCF8316D Bl & 41 i% , M\ EEPROM #JtE4L & E550 |, FFEA IR AL,
REE AR/ AL TEMARA T , SPEED_REF B % , £ H MCF8316D 4T HEARELAFHLEE L |
EAREL T DEV_MODE #1 SPEED/WAKE 5| i [ .
SPEED_REF > 0 #|i7 24 SPEED_REF % & N KT EN , MCF8316D iB HIAKIRAFHUIRES | #EA
ISD_EN H|ir. H# SPEED REF % & NZ , MCF8316D ifi 2> i FrHEMR/ L
77 B Ay A W L 3 77 1) s fr A, MCF8316D i A DIR_CHANGE_MODE 17 .

DIR_CHANGE_MODE #i#f  #1% DIR_CHANGE_MODE ##& ’y Ob , MCF8316D i#id #4T ISD_EN H|¥ik
BEhT R . &, % DIR_CHANGE_MODE #% &4 1b , MCF8316D 4
i G#E > OPN_CL_HANDOFF_THR W7k 2 577 i) 5 25

ISD_EN |l MCF8316D & #)4s FE kil (1SD) Thee &% /s M (ISD_EN = 1b). w5
7 1SD , Il MSS #47 BEMF < STAT_DETECT _THR ¥#ilr. i , 2k
T 1SD, U] MSS E i1 BRAKE_EN #ilff.

BEMF < STAT_DETECT_THR ISD f5it s fLINAIMA IR (JEFE. e, Hee/if ) (#6201 7.3.10.1) .
FRHLB N N ER L (BEMF < STAT_DETECT_THR) , Ill MSS #t47
BRAKE_EN #IWr. Wi LA RE LR, W MSS &4k 825610 ek 77 1

LT 1) A e MSS #f 52 M LR IE [ e 50 A2 I A e i« WS e WLIE Al g%, ) MCF8316D
3547 RESYNC_EN #IWr. Wi bl e , W MSS 4k4:347 RVS_DR_EN
H

RESYNC_EN ¥t U5 RESYNC_EN # &4 1b , Il MCF8316D AT F > JT ) (B H

&) A, R RESYNC_EN #{1% & N 0b , M| MSS 4k4:3:4T HIZ_EN H K.
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T > FW_DRV_RESYN_THR 3£ s KT FW_DRV_RESYN_THR , Il MCF8316D fii >k H 1SD k%

S (R B AT BE B e i EHPORS (2115 7.3.10.2 ) o R EALEEE N
F FW_DRV_RESYN_THR , Il MCF8316D 4 = JF iR 25
RVS_DR_EN it MSS #2275 8 T & IaEkEhThAg (RVS_DR_EN = 1b). 588l 7 i%fe |

T MSS ¥4y I I 25 FEHLIA 2 o i AR i H I ) Bk 3 Dy e (RVS_DR_EN
=0b) , ] MSS 23] HIZ_EN 7.

ERE > MSS ¥ 75 J [h) 33 B 2 75 2 g sy, LAME MCF8316D RS 1E FFF sk . 76 &
OPN_CL_HANDOFF_THR #|  ( /xIf] ) & 7T OL_CL_HANDOFF_THR 2 F , MSS {43 I FF i . 1 5 ik i
Wr T OPN_CL_HANDOFF_THR , Il MSS #4 4 9 ¥Rk «

REAR. FEEMFF BT MCF8316D A EHi R | 75 sl HLsaE | B 2 AL AR T )3 R
H. (ESWR LML) MEPUR AR KR , MCF8316D ik & 1 f |, fii
FLEETF IR Fpogs | il 225 |, TP TR IE R Ik |, SRS TE LR % @2 G
HENHIRIEAT .

HIZ_EN /b7 MSS TR DfiE £ 58 H THAT ( =iFHES ) ThAg (HIZ_EN = 1b). @WH)5
FH Ti847Ih6E (HIZ_EN = 1b) , Il MSS £ Ri#ERME 1T HIFE . WREEF 7847 2h
fig (HIZ_EN = 0b) , ] MSS #i# %] BRAKE_EN |l

BT (=S ) FIRE FAE R AN MOSFET Xk —Brt HIZ_TIME it & 1045 i I [A) R A8 Hi AL
HEE
BRAKE_EN 3|l MSS BEAT R A DA 2 75 e T 1 3h 268 (BRAKE_EN = 1b). Wi )5 A 7 il 2h

Ihft (BRAKE_EN = 1b) , Ul MSS wiit 2%z BIFE. wiREEH T HshIhhe
(BRAKE_EN = 0b) , Il MSS Rt ZIHHLEZPRE (ST 7.3.104 ) .

H3h 572 MCF8316D 3t T BRK_CONFIG sizjifi 3 T~ i 8] il 3 (= 2Em 8] i BRK_TIME
B E ) BT IR s 3h ( AEA IR < BRK_CURR_THR &
BRAKE_CURRENT_PERSIST Z iz ) » &1 B rh|sh B A a2
At , LLATRTE BRK_TIME PN AHHLEA B 2% T BRK_CURR_THR [#)1#5 &t T il
FPIRAELE R . R BRK_MODE EC & , @l s MOSFET K jiti i 5 1)
M) BB o AN PN MOSFET kit in 3 T B it i 150

HFRRZS FEIXMIRA T, MCF8316D At T4 1A EEfliit |, (A oL/t FOC Jahig
Bl

7.3.10.1 F46E AW (ISD)

ISD Zhfg FH TR ERHLAI IR |, AT LGB K ISD_EN & N 1b ka3 . WIUAERE . A7 B AT A 46 i =4
A SRAfE . mTCLEIE A ISD_EN #E N Ob Sk%5H ISD. wn4EH % Ihfg (ISD_EN & &N Ob ) , N
MCF8316D ASHATHIUGH LR Thfe | -4k 8246 A 1 5052 (BRAKE_EN) /& %53 H «

7.3.10.2 BHLEF ES

2 [El e 1SD A EH R 5 Th A IF Has 4 FIBT ALY G RS N IE M e ( 54 7 MM ) i, EALER RS
BEL/E o 1SD 3R]0 & i 3 ANy B A5 B T ¥I464L MCF8316D HIIRBIIRAS | iZ KBk A& AT DL B 2 4% 4 % T 3
(o R L A 2 LT s AT, WoRFFIR ) RS, EFiF b Bl. /£ MCF8316D |, n] DLid it
RESYNC_EN 4 )i F/ZEH AL E Jr F 20 . R yLE B RSP |, A S 4 a a2 B H 7 Byugr
( =FHZS ) BIRE,

7.3.10.3 R IRz

2 ISD_EN F1 RVS_DR_EN #B#& &4 1b FF H. ISD e FALIER J5 7 5 4 14177 M AR ), MCF8316D i
7] 3K 5 Th e K AR ML e T 1) o S ) SRS L REZE AR S I 77 1) 5 FE LR BE [R5, ek B LR AT I v b 48 ik ik 2%
o, AT A, LRAEIER ( 8idr &M ) SR TInGE | E RIS EE IE A AR (1ESRE 7-30) .
MCF8316D i i & REV_DRV_CONFIG R4t A I [a] 25 ml— 2 B (1) S [m) 3R 31 255 (1) e T
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ASpeed

Close loop
Handoff to close loop

Open loop
Time

»

Handoff to open loop

\4

<
<

Open Loop

Reverse Deceleration

A4

A 7-30. XM IXEhThRE

7.3.10.3.1 R/5 5] ik

MCF8316D &4t T J ) Bk &l Hp (1 FF FAIRA V)4 A . PRI ( Fysko ) 28 A0 B0 30 R 1) Y 8 9 AN [ T 1 [ 9%
AN ERAE A A A 30 ; W LLE ¥ REV_DRV_CONFIG ¥ B N 1b kAl 45 T R IA MK sh i S 4. 3
REV_DRV_CONFIG % &~ 0b , ] MCF8316D 7t Jx [r] JX 3} # 4F Ji 1] th 24 F O 1F [ SR B AR e B 1) 5 S 4L

Al LA#i f REV_DRV_HANDOFF_THR Bt & B AL [t NI EE . N 7 S -P AR i A 2 B IR 3 5AN [A)
HAEM , A LU REV_DRV_OPEN_LOOP_CURRENT 7 i AL7E 3 5 f % 1 16] AT 34 7 =g 4 it fic B 3 24
(I FE BRI . 7T LA A REV_DRV_OPEN_LOOP_ACCEL_A1 #l REV_DRV_OPEN_LOOP_ACCEL_A2 ¥ iE X
T T Sz B A IR) 1E R AR ER N . 2 e UK ST R eGE 2 S, AT LAM#E ] REV_DRV_OPEN_LOOP_DEC ¥ %
FESIPIS N pL TR S R SACIE Lt pam 2 VI [1BE 4 NS s o

7.3.10.4 BHLES)

A ASFE R IR A] T A B B RS AL, ATLUEE MTR_STARTUP KRS B X ek I . 78X F5 A0 5 T
HPLIE I N BRI R AL E . fE IPD #ERR |, SN 6 NASFE K m bk kAl 5 4% A B . (EE
IR | @t hn— MR 1k 5 s L.

7.3.10.4.1 X%

Al LU MTR_STARTUP 2 & 4 00b K5 % 5%. MCF8316D 7£ ALIGN_TIME Pt & 14 5 I 7] Py il i 4 5
AR AR N B AU A S H AL 055 H TR g AR A A =R AR 4 ALIGN_ANGLE A= pfifr. £ MCF8316D H , X
S5 1 1a] ) H I PR @ ALIGN._OR_SLOW_CURRENT _ILIMIT it & .

AH HL IR P A A & S EOIRK B HLAE R AR AR AL, AT FE AR AT MR R . A B X AP S L, MCF8316D DL
ALIGN_SLOW_RAMP_RATE # & [ rI it B R W 2K s O FHmE & iR il . 7EXSSFRIRELE R, ALEE
BT B X5

7.3.10.4.2 U0/

A LU MTR_STARTUP FC By 01b SR JH AU 55 4% 1 AT a6 0 B AR T8 F RO AR B A 1800 fIAH
DL ZEWS , X FFATFE . fERXFENR |, X SF Al e A R st . A TR T 55 R sh el S84
MCF8316D #{ft 1 XU 55 i il FEXU T A, MCF8316D #1455 — /Ny S+ A MR AR AL LL 35— X 5%
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MR ECIR AT Q0% FEXUNFFef | XFFFita] . HLEPRME . ThREE R A R S A0S R SR DUAH ) - e BT A
HAMFEZ ARG, USRI A B, ByLER x5 cmir .

7.3.10.4.3 #7457 BRI (IPD)

Al PLE ¥ MTR_STARTUP Fit & 4 10b K5 F#IiG A7 B AN (IPD). 7 IPD A A He JAss il 7 326 Sk 1 A B AL
B R 1) 2 8] AR A0 SR 58 LRI W GG 47 B .

Hof 55 B U 55 AT g 2 Ad LR TFUA T 3R N 2 B s Al ighs . IPD o] F T AS i LSS N T o IPD AN 2545/
ML et 55, K] PLSE B BR  EAL R S R 51 . 24 s ML A R E AL B F R R AR | IPD RUR IR 4. IPD
TR Bk IR AN B LEEAT TAE | R = A e i | 7R i 455 8 N (R A 8 3 g TR I % e X — .

7.3.10.4.3.1 IPD =17

IPD 3 i MR 4 LA R 7 FUAR RN FH 7S FlAS [|] (R AR AL AR 20k 1247 BC -> CB -> AB -> BA -> CA -> AC (16K
7-31) . HHLFIZES] IPD_CURR_THR [t & [ BI{E R , MCF8316D 15 1l BX &l g AR A7 5% 2 3 I 2 M7 P 4 5 A
A A B3R B 1 AR BT AE P (P TE) o PRI A 0E 430 7S FopE A A X B A 21 IPD_CURR_THR Bt 4 2% [ 1 [a] -
TZ I [ AL Se A R AR AT AR AL o N R) IR (PR A AR R HLE B/ INRIR A o /0N FELB AR 1) iR R & F AL I
W 51X PR 2 B IR BIPIR A X 55 o

|iPD_cLK| (8),"\(B)

S |
Drive _| _| ' ©

CB A
|

BC B BA CA AC
----------------------------------------------------------------------------- IPD_CURR_THR
Current /I /’—_A— /l /] - -
N A .

Search the Minimum Time

Minimum Smallest » Saturation Position of » Permanent
Time Inductance the Magnetic Field Magnet Position

E 7-31. IPD IRk

7.3.10.4.3.2 IPD BB

X FAEIA 2 FL R B I MCF8316D i 1k 3R H bl , A PR AT i TICE . Wk IPD_RLS_MODE = 0b
M e FAERA (B ) Ak, ZEMLECE B, R0 (LSC) MOSFET £ SR , LA# i 7E MOSFET (LSC)
A =K (LSA) Z I I8 (520K 7-32) . % IPD_RLS_MODE = 1b , k& HAR R . 765 AR
N, = (HSA) A& (LSC) MOSFET #4561 , HitiEE Ak S BRI B B EF (1ES R 7-33) .

EEBLARET |, M ER AR E I R |, (XAl Ae S8 Vi LRGN . BEAR iz i) f | P 0 08 2k R
L, BUTE Vi F1 PGND 2 (B $2 4L 2 05 (1 H 28 R I RE & o SR TGy M) e S VR, Bl R IRV A - N &
AN, W Z5Ad B AR S . (6 P A AR ) | i AR N ik $% IPD_CLK_FREQ , PAMEZERN R —/ IPD
AOIARE S |, N HALGR A H 1 R B A 8% (I (] AIE ek 22 0AL
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HSA J) HSB\# HSC é

HSA J HSB

Cad ]

Driving Brake (Recirculate)

& 7-32. IPD B - #13h (0b)
HSA % HSB

HSC é HSA J) HSB\T{’ HSC éT
LSA LSB 1

LSA \T [ LSB LSC}

Driving Hi-Z (Tri-State)

] 7-33. IPD B - =7 (1b)

—o/o—l—o/o—

7.3.10.4.3.3 IPD iAo J&
K B HIEA0 B 5, MCF8316D JF44 Lk IPD_ADV_ANGLE 45 5 (1) /8 & LLIF A 7 IR B ML

FrORBh M BRI T 0° A1 180° Z [0 AT AR ml P2 2k S 1 . KF IR Bh A 42 A0 90° w2 AR e KWIAAHIAE o Tt ok
WG A B2 S8 T g AR . 3% IPD_ADV_ANGLE PL7ER F o sl i inik (152w K 7-34 ) .

/n\ Motor spinning direction

©
©
©
©

30" advance 60° advance 90° advance 120" advance

& 7-34. IPD }BHTAE

7.3.10.4.4 B BT FHE S

A LLE K MTR_STARTUP BC#E N 11b K8 FIBE EM@H G580 . EEE EIEH B3+ , MCF8316D LA
SLOW_FIRST_CYCLE_FREQ & X 4 3 2 AL ] o P B PIAZAH T 28— N A | SR AL ) 18976 H
TR IR R4 A1 AT A2 FRE st 2k . DA E IR ARG B S 2 WA DUME RS B p A EE . 4R
T A B, S ARA |, BT DL 2 ek % SR [A]
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7.3.10.4.5 FF%

fFERIRSFF L RO 55 . IPD B S 6 B 58 BB HLAL BT MGG S, MCF8316D  JF 4 72 ¥ 35 rh i s Bl . 7E
MCF8316D ' , JTF¥hrh (¥ Ayt R il 1 OL_ILIMIT BEAT V& | JfAL bt R BR B SR i JE . AETT3R g A g £
Pt PUIREE LR3I . TR IR f B2 RO B A dR it I 7-35 P

ALIGN_SLOW_
RAMP_RATE

V.
W nverse |22 [C
Inverse Vi \&)

Park | Vg | CISaVr'I:/Ie/

o_re
. ™

ld_ref = - < /
. re

o M V.

ontroller . —
Open Loop
Ramp Bgen 2}
Generator (A1 @ 1
and A2) I Iy la

Clarke
B

o
g
=

& 7-35. FFEfF

FFIRIEAT TN RE A2 K A LOR B & ML= 26 2 0% BEMF FRTEFE | DU S HE sh 3 U0 2% Be 06 viE s A I 4% I B .
WUAETFIR T INGE | AR AT 25 s s [8) ) | 5 FE 20 7 W€ . #E MCF8316D w1 |, JF¥R N 2% A1 A1 A2 4 st
OL_ACC_A1 1 OL_ACC_A2 #/TH & .

Speed(t) = A1*t+0.5* A2 * {2 )

7.3.10.4.6 S ITHEH B HH

TE HALIA 30 & DA 2 H B S5O0 3545 55 B AL A 5 RN B2 (3 5, MCF8316D il 2 5 # 3| PHIRIRAS o 2 U B i 4
WA R Esh B FMENEE M. AP EnliiFiEididE OPN_CL_HANDOFF_THR ¥
AUTO_HANDOFF_EN % &~ Ob KRFah& B UIHGEE . N7 LHCF Rt B il EwS | ) 0 iRz
(Ogen - Oest) ELMENR/N. FTLAEH] THETA_ERROR_RAMP_RATE SKECE 0 RZERCNAIARISE . I FLrE FFER )
WE MR G E , JF H AR 32 PR 2 A0 AR PR Z B BR ), U H AL T i 70 % 46 2] A A I Wk 1) T 48 vy
T SPEED_REF ffH. 1 ik Gix Pl 21k |, ¥ IQ_RAMP_EN BCE N 1b , LME i rer 157 3 fH FIFR 2 AT
AN BRI, W SR A AR E 3L e (SPEED_REF) & FF ¥ D) #ei £ (OPN_CL_HANDOFF_THR) f#if5 LA L, 1l
iq_ref N2 T IQ_RAMP_EN ¥ B M FEAK , R SEl s AR I¥ AL INIE o

FELVRWS I I 2 3R G | ATREPDIRAFTE— 128 0 R, BUNMG T 3R T REBA S8 0T 5% o TETF B B3R 2
Ja AT A A i | SRR 0 iRZEWR/NAE . W LM CL_SLOW_ACC R & 18I .

Kl 7-36 fon 1S il R A . R IQ_RAMP_EN BB b , W HLIR i rer 23 7E MU LI X 5 (K 3
—EARAIE. W IQ_RAMP_EN #E 4 Ob , WP 51 o A & H I HL I S kX 45k
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A
iClref ‘I_l_l—I_L
//
I THETA_ERROR_RAMP_RATE
Theta_error "/
OPN_CL_HANDOFF_THR —————— SPEED_REF
SPEED /
P
| I I v v o

I. Open Loop Acceleration, II. Current Decay, lll. Closed loop slow acceleration
IV. Closed loop acceleration, V. Closed loop steady state

Bl 7-36. JT AR e 4261 7 51
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CL_ACC/CL_DEC

CURRENT REF — 1 / \ [~~~

INPUT_REFERENCE_

CL_ACC/
CL_DEC

Modulation
index
reference

I
i
ol
[
[
= [
CL_ACC/ MODE = 10b OR CURR I
CL_DEC LIMEN = 0b } }
SPEED_REF / “cos(LEAD # o
POWER_REF Speed/ MIT o) | o ‘ .
p NGLE),
Convoter | | et |
SPEED_EST/ ontroller HLOMIT | \NPUT REFER e ! y v (
POWER_EST ENCE_MODE P Pl Controller | Heat Inverse |-2— &
=00b or 01b Mod, Index Inverse Ve, V2
=00bor FLUX_WEAK_ | Clarke/ ——
|

REF

*sin(LEAD
_ANGLE)

Flux
Weakening
Control

Mod. Index >
FLUX_WEAK_
REF

Park | Vg | UM

la la ls
[
Park | Clarke >
lq B le
Best
la
SPEED_EST (west) Back-EMF |15
Observer Vo
Y
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7.3.11 FHHE/T

MCF8316D 1 Fi#iis 2 =4 (FOC) IKsh ML , tn 7-38 Fin. EMMIBITH , HHLAE (Oest) FiE
(SPEED_EST) & 1ifi Fi S LB A I 28t 500 o I . ThR el By i 5 2 1 P13 R i S B I o

CL_ACC/

CL_DEC
CL_ACC / CL_DEC Modulati F-—-—
f S AN o I
i |
CURRENT REF ————— / N\ f-——-— - i reference calculation F—1
[
|
[
| I
I INPUT_REFERENCE_ D
| =
MODE = 10b I
%LE/TD%% / ! CIR CURR_ I lINPUT_REFERENCE_
SPEED_REF / = T “ | *cos(LEAD - D MopE=T
)_| ‘cos| | |
POWER_REF _-— Speed/ LM ANGLE) | [, loer D
Power PI - *cos(LEAD_ANGLE), } !
VILIMIT2 STy o) 1 Va v
SPEED_EST/ Controller -LIMIT _|INPUT_REFER Inverse Inverse " ¢
POWER_EST ENCE_MODE ! Park | v, | Clarke/ | ?
00 or 01b Mod. Index < Flux (la) PI L 51 svm c
FLUX_WEAK_ Controller
REF
*sin(LEAD
_ANGLE) ‘ | 8
Flux Mod. Index = !
- lod. Index 'a
Weakening | gy weak_
Control REF | Park s Clarke
3

SPEED_EST (wes)) s
P BEMF Observer vV,

E| 7-38. A%k FOC i

7.3.11.1 FIERDIEENRE 2

7E PSR I ], MCF8316D 2 (M ELALE i A JEAZ A AL T, ST SCBUBBIER N (. Tha, uifeskid
HIFREL ) LAY, B ER N R AP ERAR A (A8, PWM. il 12C ) Rt |, il 7-39 fizs. mrLh
PO E LR | DLBT 0 3] Fe LA FR R S AR R A2 AR AT S B0 75 o PAIFA DN ik /o e 4% %2 24 CL_ACC/CL_DEC
43 ) e BT SR T T ) P R o s 43 e

Reference Input

REF2 —————-

REF 1

| |
| |
| |
| |
| |
. L >t
| |
| |
| |
| |

Slew Rate limited I |

Reference Input : |

A | :
REF 2 | —————— R
| Ve N
! e AN\
| // < \Reference input can be ramped / \ \ ~
REF 1 at different rates based on —
- CL_ACC or CL_DEC
» t

&l 7-39. IR INEENRGE R B R
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7.3.11.2 &L Pl 34

G R A P A% ) R AT B TR RIS AT 6 FAORFRHIEDE I . K, M1 K RAGEE SPD_LOOP_KP Al
SPD_LOOP_KI BEATHCE o 1 B0 2% ¥ P T A B AR 22 ) 1) P IRE IR HE (I ref)o T AR (R L 52 R ) LA 5K
BRI BR Ao P LUE AL E ILIMIT SR B PR o 2408 B IR B i i HE M AN, B B 25 F DLy 1 Rt A
SPEED REF _SLEW JiHEF P EE 1S 2 tar &N . 3 il 2870 PR I /s R | i SPEED_EST &K H &
FHL 25 35 L 5% P Aty B

ILMIT
SPEED_REF_SLEW o+ Ko "+ our_, f > lq_rer
AUMIT
Ki +
SPEED_EST
Y
N
Y
Switch close,

if -ILIMIT < OUT < ILIMIT

/&l 7-40. TR PI
7.3.11.3 HLI Pl &5
MCF8316D 47/ Pl #2120 T I Al lq Do i b BB AL . Ko Al K; R B0 T4 P AR 7]
ff7, A@id CURR_LOOP_KP #1 CURR_LOOP_KI #EATHC & . HLyR 2 il FA 6 0 it HI T 2B B AR 5 Vg B Vg

PABEANE] FAL . FIR A B 4 A B DY BRI Ve T JGHRAT | PRI PLIRES | SRJE T 1y FRLUR PI3RER Vg )
B R TR 2 LR R AR AR B AR AR LE Ay A

VM

/-

-VM

Id_ref

\ 4

\ 4

** Priority is given to Vy;
V4 is calculated first for
saturation detection

**Switch close,
if -VM < Vg4<VM

& 7-41. |4 B3R PI 324

50
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VM
lq.ref o Ko (U, / VS
-VM
" Ki +
Iq
Y
y **Switch close,

| z’l if Vg + Vg < VM? when

overmodulation is
** Priority is given to Vy; diS_:brl]et:; wh_?nve'\r;laflved;
Vq is calculated first for switch ¢ OS\C;"VI' q
saturation detection

B 7-42. 1 B PI 3]
7.3.11.4 BIRIEHIER

MCF8316D #& fit 1§ 15 ( %y A\ By ) B U8 1M Ak o ML BE A 38 100, DL S B P 36 R R AR ) . n) DLadE
INPUT_REFERENCE_MODE % &4 01b ki A Dh 2877 (mAEENUEE ) . MCF8316D n] M E jifi
AN PRI e KT 3 i MAX_POWER BT B . AIRA K K, M K R¥0#EE SPD_LOOP_KP A
SPD_LOOP_KI #47HL & .

POWER_REF (W) = DUTY_CMD (%) x MAX_POWER (W)

ILIMIT
K ouT
POWER_REF_SLEW — | » Ko > + > —— PI_OUT
POWER ] -ILIMIT
ESTIMATED
> Ki

ESTIMATED
INPUT DC
CURRENT

h

A
A 4
MEASURED INPUT .
Switch Cl
DC VOLTAGE ten vose

If -ILIMIT < OUT <ILIMIT

B 7-43. PR ThER$EH]

7.3.11.5 EBJR ( {56 ) BEHIE

MCF8316D f2ft 7 @it # INPUT_REFERENCE_MODE ¥ & & 10b sk B f4hI s bl q B0 d e ik, 78
PN, g BN d BRI SR UE i rer AT g ref FLIEH S LN, DUTY CMD. ILIMIT #1 LEAD_ANGLE #%# ,
MA R B PSR SgRH LS E |, WK 7-38 Fra. B, e DUEE I E ILIMIT k8 sz, HkarH
FHAHRIE1T

7.3.11.6 i P Bed il

MCF8316D i E 4 Hl i |, mlilid ks INPUT_REFERENCE_MODE % &N 11b Rk Fetbfia. PP
. DHFRES R E RS (i A ig ) FEUERE N ORAE A o A R P SR R B HE B (VOLTAGE REF) Al
HERTMAE | A EIEEAEHE N Vg A1 Vge VOLTAGE REF A MIN_DUTY %] 100% 2 [A] 254X,
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Vq,MAX
MODULATION INDEX REF (Vs) —]
(V) V; * cos(8) > _/_ —>Vq
LEAD ANGLE (8) —>|
Vd,MAX
MODULATION INDEX REF (V5) —>
(Ve) -V * sin(©) _/_ > V4
LEAD ANGLE (8) —

Fl 7-44. FFEF g R FE ]

&
MCF8316D 71 iJf il 4 %4z il 455 =X A 18] A S HRF P M 1B K

7.3.11.7 T

MCF8316D & fkish i e 10 |, 380 38 245 o R 1) PWIM RS =X S 388 i 87 A 1 3 A H S, ATTZEAR [ VML HE
FTUESMEEZESITEN - BEEMIEEHEE RS S R E M m. o eLiE R
OVERMODULATION_ENABLE %/ 1b 3K 2 FHiZ ).

7.3.11.8 B3 PRI

MCF8316D &4t 144 H pLa% a BR i  F P B B FR(E e . 24 SPEED_LIMIT_ENABLE &~ 1b B, JTCigk
NGRS (. ThREH R ) MIEiT &4 (VM. £k ) dnfil , MCF8316D #R<xilit PR AN B Th® . H
LA B e (O T N FEHERE ) SRl LR S FR 1) MAX_SPEED. i FE R4 TiEIRES ( AL
R4y MAX_SPEED ) It} , hni /i % 1 CL_SLOW_ACC ik CL_ACC/CL_DEC # & , LIJL A g/
MAX_SPEED 18 A B 8. Mif R #I 2 4 N AEE SPIRAS ( ML < MAX_SPEED ) I, JiHid /i i R %
% ;N CL_ACC/CL_DEC.

7.3.11.9 WA ERITZ R H

MCF8316D  # fit 1 PR il i #l 3K 2 &8 77 L A 0 N B U B UE (VM) 3R B0 I & 190k 0. 4
BUS_POWER_LIMIT_ENABLE %4 1b B , TTinf N FEHERBC (BB, Mg ) AU T 404 (VM. 17
) aif , MCF8316D 4@ ik PR il i AL 3 . i s i B ( MUk T N R ) B N B Th R R 1A
MAX_POWER . 4 Ty & [ i i sh R 25 I (% N B 3h R R ) &9 MAX_POWER ) , Jin 3 / 36k 3 % iy
CL_SLOW_ACC TfidFk CL_ACC/CL_DEC % & , DU W feiE/> MAX_POWER 1E A Bl I+ 8. 24 Dh 2B 5% A2
RNABEFRAS (MANERIIE < MAX_POWER ) i, i/ i% 4% & & CL_ACC/CL_DEC.

7.3.12 G

PMSM HI LAY AT DLEEAR TR0l (A0 2 ) PR L X3 g AT, 38 m] DAAE i T B T 1 18 T 22 X e a2
17, (A AR F AN L R BR A T A8 4 . MCF8316D # ikt | LAKE rp L FE 5 iy 28 v T AE 1 B . mT A
i FLUX_WEAK_EN W& h 1b K5 HI 35k S9REFEmIAER PLESHIFRER (W0 From ) SRAERK 1y refe SSRAFRES
) Kp A1 Ki %0813 FLUX_WEAK_KP #1 FLUX_WEAK_KI #HTHHE .

F P R B ) 48 2R HE Vs ref (1181 7-45 PR ), KT BLIRHERS | S9R0K A THRESPIRES | JFH. 1g pw WA
%, WA EE FLUX_WEAK_REF fi7 ik,

Vs_ref = vazy_ref + V(Zi_ref (8)
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VM
la_ret ouT
of + Ko » + / > V,
-VM

**Switch close,
if Vg + Vg < VM?

Flux Weakening

Vs _ref la Fw lg_rer = lq_rw if mod. index =
—>| Pl > = FLUX_WEAK_REF, else Iy ref
= larget * SIN(LEAD_ANGLE)

|Iirmt

Ko . o, / V)

-VM

**Switch close,
if -VM < V4 < VM

&l 7-45. STk

7.3.13 I =H

TR FIZ TR , MCF8316D fifi FH FEHLHLFH . FEML FEERAT F AL S L Bh 3 % B RAG A ALAL B . MCF8316D REfg 1t
BRE T NRIXEBEISE (ESHBENSEEEI TR (MPET) ) « S7EHENLIERIEIT Z AT S50 B 4 &
(WHJEH ) o H e AT DUAE ] B2 & i@ EEPROM Bt B LS 8. %5 2 LS E0 &5 Bh T A v
il i SRR P AL B 5.

7.3.13.1 HHLEE

KT Y IERBEAL , AUR A BE 2 FE A AL g 2 bk i FE B Rpy ( 7EIE] 7-46 HRIRN Rpy ) » X T =M
ERLEENL , AL R Z 48 7-46 H Y JEHD & ) S UL 22 POl Sk FELBE .

Phase A

& 7-46. EEAHLEFH

ST = M B LA Y FEZE L | $AS 5% Ry 0187 507 35 2 MR T AR 38 T2 [T B (Rp_pr)  2RJF
ZAEBR A, B) Ry = Y2 Rpy_pro £ Y FEIEBHNLAF | 0 50 /2l LA fid b ot Sk (CT) , F8 408 AT AZE g
JH1Sk (CT) FIHIRLI T2 1 & Rpp.

Copyright © 2025 Texas Instruments Incorporated TR 15 53

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

MCF8316D

ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

e B WU (Rpp) Bo B ONER 7-2 WP AT -
R 7-2. BHLEEERR

0x00 HE (ES 0x40 0.145 0x80 0.465 0xCO 21
e L 28
T H
(MPET))

0x01 0.006 0x41 0.150 0x81 0.470 0xC1 2.2
0x02 0.007 0x42 0.155 0x82 0.475 0xC2 23
0x03 0.008 0x43 0.160 0x83 0.480 0xC3 24
0x04 0.009 0x44 0.165 0x84 0.485 0xC4 25
0x05 0.010 0x45 0.170 0x85 0.490 0xC5 2.6
0x06 0.011 0x46 0.175 0x86 0.495 0xC6 27
0x07 0.012 0x47 0.180 0x87 0.50 0xC7 2.8
0x08 0.013 0x48 0.185 0x88 0.51 0xC8 29
0x09 0.014 0x49 0.190 0x89 0.52 0xC9 3.0
0x0A 0.015 O0x4A 0.195 0x8A 0.53 0xCA 3.2
0x0B 0.016 0x4B 0.200 0x8B 0.54 0xCB 3.4
0x0C 0.017 0x4C 0.205 0x8C 0.55 0xCC 3.6
0x0D 0.018 0x4D 0.210 0x8D 0.56 0xCD 3.8
0x0E 0.019 Ox4E 0.215 0x8E 0.57 0xCE 4.0
OxOF 0.020 Ox4F 0.220 0x8F 0.58 O0xCF 4.2
0x10 0.022 0x50 0.225 0x90 0.59 0xDO 4.4
0x11 0.024 0x51 0.230 0x91 0.60 0xD1 4.6
0x12 0.026 0x52 0.235 0x92 0.61 0xD2 4.8
0x13 0.028 0x53 0.240 0x93 0.62 0xD3 5.0
0x14 0.030 0x54 0.245 0x94 0.63 0xD4 5.2
0x15 0.032 0x55 0.250 0x95 0.64 0xD5 5.4
0x16 0.034 0x56 0.255 0x96 0.65 0xD6 5.6
0x17 0.036 0x57 0.260 0x97 0.66 0xD7 5.8
0x18 0.038 0x58 0.265 0x98 0.67 0xD8 6.0
0x19 0.040 0x59 0.270 0x99 0.68 0xD9 6.2
0x1A 0.042 0x5A 0.275 0x9A 0.69 O0xDA 6.4
0x1B 0.044 0x5B 0.280 0x9B 0.70 0xDB 6.6
0x1C 0.046 0x5C 0.285 0x9C 0.72 0xDC 6.8
0x1D 0.048 0x5D 0.290 0x9D 0.74 0xDD 7.0
Ox1E 0.050 0x5E 0.295 0x9E 0.76 0xDE 7.2
Ox1F 0.052 Ox5F 0.300 0x9F 0.78 OxDF 7.4
0x20 0.054 0x60 0.305 0xAO0 0.80 OxEO 7.6
0x21 0.056 0x61 0.310 0xA1 0.82 OxE1 7.8
0x22 0.058 0x62 0.315 0xA2 0.84 0xE2 8.0
0x23 0.060 0x63 0.320 0xA3 0.86 O0xE3 8.2
0x24 0.062 0x64 0.325 0xA4 0.88 OxE4 8.4
0x25 0.064 0x65 0.330 0xA5 0.90 OxE5 8.6
0x26 0.066 0x66 0.335 0xA6 0.92 OxE6 8.8
0x27 0.068 0x67 0.340 O0xA7 0.94 OxE7 9

Product Folder Links: MCF8316D

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS

INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025
R 7-2. HYLEPEERE (48)

I\:I?]LS\;_%;E)S Rpy (Q) I\:I:il’/g\]R\&_ng)S Rpy (Q) I\:I::I’/:i;_*ITJE)S Rpy (Q) T?;;%?E)S Rpy (Q)
0x28 0.070 0x68 0.345 0xA8 0.96 OxE8 9.2
0x29 0.072 0x69 0.350 0xA9 0.98 0xE9 9.4
0x2A 0.074 0x6A 0.355 0xAA 1.00 OxEA 9.6
0x2B 0.076 0x6B 0.360 0xAB 1.05 OxEB 9.8
0x2C 0.078 0x6C 0.365 0xAC 1.10 OxEC 10.0
0x2D 0.080 0x6D 0.370 OxAD 1.15 OxED 10.5
0x2E 0.082 Ox6E 0.375 OxAE 1.20 OxEE 11.0
0x2F 0.084 Ox6F 0.380 OxAF 1.25 OxEF 1.5
0x30 0.086 0x70 0.385 0xB0O 1.30 0xFO 12.0
0x31 0.088 0x71 0.390 0xB1 1.35 0xF1 12.5
0x32 0.090 0x72 0.395 0xB2 1.40 0xF2 13.0
0x33 0.092 0x73 0.400 0xB3 1.45 OxF3 13.5
0x34 0.094 0x74 0.405 0xB4 1.50 OxF4 14.0
0x35 0.096 0x75 0.410 0xB5 1.55 OxF5 14.5
0x36 0.098 0x76 0.415 0xB6 1.60 OxF6 15.0
0x37 0.100 0x77 0.420 0xB7 1.65 OxF7 15.5
0x38 0.105 0x78 0.425 0xB8 1.70 0xF8 16.0
0x39 0.110 0x79 0.430 0xB9 1.75 0xF9 16.5
0x3A 0.115 0x7A 0.435 0xBA 1.80 OxFA 17.0
0x3B 0.120 0x7B 0.440 0xBB 1.85 0xFB 17.5
0x3C 0.125 0x7C 0.445 0xBC 1.90 OxFC 18.0
0x3D 0.130 0x7D 0.450 0xBD 1.95 OxFD 18.5
0x3E 0.135 Ox7E 0.455 OxBE 2.00 OxFE 19.0
0x3F 0.140 Ox7F 0.460 OxBF 2.05 OxFF 20.0

7.3.13.2 BHLHER

T Y TR, AU RGO T A L a2 b ot Sk A HURK Ly ( £E 18] 7-47 HHRIRN Lpy ) - X T =SB
AL, UGB IR 7-47 h Y TEHEC B SR A7 2 0l Sk R R

Phase A

& 7-47. EEHLER

T = LR Y T L | 3RS Lpy (R M7V R R P AR T2 MU (Lpp pr) , R
IR, B Lpy = Y Lpyy_pyo 16 Y TREEBNIR | RIS AT Bhggsfisbo 0o Sk (CT) | 5.4 3 ] BLZE o
S (CT) AHIBLIE T2 A Loy

e LK (Lpy) BCE VR 7-3 THRIRiLifE .-
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R 7-3. HHLRBRERR

0x00 HillE (EZ 0x40 0.145 0x80 0.465 0xCO0 21
Il HLMLZ S
LA
(MPET) )

0x01 0.006 0x41 0.150 0x81 0.470 0xC1 2.2
0x02 0.007 0x42 0.155 0x82 0.475 0xC2 23
0x03 0.008 0x43 0.160 0x83 0.480 0xC3 24
0x04 0.009 0x44 0.165 0x84 0.485 0xC4 25
0x05 0.010 0x45 0.170 0x85 0.490 0xC5 2.6
0x06 0.011 0x46 0.175 0x86 0.495 0xC6 2.7
0x07 0.012 0x47 0.180 0x87 0.50 0xC7 2.8
0x08 0.013 0x48 0.185 0x88 0.51 0xC8 2.9
0x09 0.014 0x49 0.190 0x89 0.52 0xC9 3.0
0x0A 0.015 Ox4A 0.195 Ox8A 0.53 0xCA 3.2
0x0B 0.016 0x4B 0.200 0x8B 0.54 0xCB 3.4
0x0C 0.017 0x4C 0.205 0x8C 0.55 0xCC 3.6
0x0D 0.018 0x4D 0.210 0x8D 0.56 0xCD 3.8
Ox0E 0.019 Ox4E 0.215 O0x8E 0.57 O0xCE 4.0
OxOF 0.020 Ox4F 0.220 Ox8F 0.58 OxCF 4.2
0x10 0.022 0x50 0.225 0x90 0.59 0xDO0 4.4
0x11 0.024 0x51 0.230 0x91 0.60 0xD1 4.6
0x12 0.026 0x52 0.235 0x92 0.61 0xD2 4.8
0x13 0.028 0x53 0.240 0x93 0.62 0xD3 5.0
0x14 0.030 0x54 0.245 0x94 0.63 0xD4 52
0x15 0.032 0x55 0.250 0x95 0.64 0xD5 54
0x16 0.034 0x56 0.255 0x96 0.65 0xD6 5.6
0x17 0.036 0x57 0.260 0x97 0.66 0xD7 5.8
0x18 0.038 0x58 0.265 0x98 0.67 0xD8 6.0
0x19 0.040 0x59 0.270 0x99 0.68 0xD9 6.2
O0x1A 0.042 Ox5A 0.275 0x9A 0.69 0xDA 6.4
0x1B 0.044 0x5B 0.280 0x9B 0.70 0xDB 6.6
0x1C 0.046 0x5C 0.285 0x9C 0.72 0xDC 6.8
0x1D 0.048 0x5D 0.290 0x9D 0.74 0xDD 7.0
Ox1E 0.050 Ox5E 0.295 O0x9E 0.76 0xDE 7.2
Ox1F 0.052 Ox5F 0.300 Ox9F 0.78 O0xDF 74
0x20 0.054 0x60 0.305 0xAO0 0.80 OxEO 7.6
0x21 0.056 0x61 0.310 0xA1 0.82 OxE1 7.8
0x22 0.058 0x62 0.315 0xA2 0.84 OxE2 8.0
0x23 0.060 0x63 0.320 0xA3 0.86 OxE3 8.2
0x24 0.062 0x64 0.325 0xA4 0.88 OxE4 8.4
0x25 0.064 0x65 0.330 0xA5 0.90 OxE5 8.6
0x26 0.066 0x66 0.335 0xA6 0.92 OxE6 8.8
0x27 0.068 0x67 0.340 O0xA7 0.94 OxE7 9

0x28 0.070 0x68 0.345 0xA8 0.96 OxE8 9.2
0x29 0.072 0x69 0.350 0xA9 0.98 OxE9 94
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R 7-3. HHLRBERRE (%)

0x2A 0.074 0x6A 0.355 0xAA 1.00 OxEA 9.6
0x2B 0.076 0x6B 0.360 0xAB 1.05 OxEB 9.8
0x2C 0.078 0x6C 0.365 0xAC 1.10 OxEC 10.0
0x2D 0.080 0x6D 0.370 0xAD 1.15 OxED 10.5
0x2E 0.082 Ox6E 0.375 OxAE 1.20 OxEE 11.0
0x2F 0.084 Ox6F 0.380 OxAF 1.25 OxEF 115
0x30 0.086 0x70 0.385 0xBO 1.30 0xFO 12.0
0x31 0.088 0x71 0.390 0xB1 1.35 OxF1 12.5
0x32 0.090 0x72 0.395 0xB2 1.40 0xF2 13.0
0x33 0.092 0x73 0.400 0xB3 1.45 OxF3 13.5
0x34 0.094 0x74 0.405 0xB4 1.50 OxF4 14.0
0x35 0.096 0x75 0.410 0xB5 1.55 0xF5 14.5
0x36 0.098 0x76 0.415 0xB6 1.60 0xF6 15.0
0x37 0.100 0x77 0.420 0xB7 1.65 OxF7 15.5
0x38 0.105 0x78 0.425 0xB8 1.70 OxF8 16.0
0x39 0.110 0x79 0.430 0xB9 1.75 0xF9 16.5
0x3A 0.115 Ox7A 0.435 0xBA 1.80 OxFA 17.0
0x3B 0.120 0x7B 0.440 0xBB 1.85 OxFB 17.5
0x3C 0.125 0x7C 0.445 0xBC 1.90 0xFC 18.0
0x3D 0.130 0x7D 0.450 0xBD 1.95 0xFD 18.5
O0x3E 0.135 OX7E 0.455 0xBE 2.00 OxFE 19.0
O0x3F 0.140 Ox7F 0.460 0xBF 2.05 OxFF 20.0

7.3.13.3 BHLR BEEIHHEE
S LB 34 BCR B ATUAR X e s I FEL B A FE AR O LIS (e . X T Y R AL, L BEMF WEUE TR

MORE Az A 3 e il Sk BRI 1) ) BRI Ktp  ( 7EIE] 7-48 HERIRN Ktpy N ) - X T =& REHL , Bl BEMF
WHCETERIE 7-48 Y JERC E SRR AL 2 bk S Bl .

Phase A

I
:KtPH_N =(1/sqrt(3)) *Epn * te

Phase C Phase B

& 7-48. BHL R BB FHHE
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KT ZATGHEBHAUR Y TR | S Koy B8 R A5 80 0 o SR A
T2 1)) BEMF WEf] (Ep) , #RJF e Lh— AT FITIIN K | A9 7 MR 1] ol 4 AR 0 e P s PR B A
sart(3) , R O Fi .

Ktpy = Y5 % Epy X tg 9)
Kzl BEMF 4 (Ktpy ) BCE N 7-4 i e
% 7-4. Bl BEMF HE¥&E#RE

e T v T v T

#) (mV/Hz) #) (mV/Hz) #) (mV/Hz) (— st ) (mV/Hz)
0x00 HE (ES 0x40 14.5 0x80 46.5 0xCO 210

o) AL 2409
T H
(MPET))

0x01 0.6 0x41 15.0 0x81 47.0 0xC1 220
0x02 0.7 0x42 15.5 0x82 475 0xC2 230
0x03 0.8 0x43 16.0 0x83 48.0 0xC3 240
0x04 0.9 0x44 16.5 0x84 485 0xC4 250
0x05 1.0 0x45 17.0 0x85 49.0 0xC5 260
0x06 1.1 0x46 17.5 0x86 49.5 0xC6 270
0x07 1.2 0x47 18.0 0x87 50.0 0xC7 280
0x08 1.3 0x48 18.5 0x88 51 0xC8 290
0x09 1.4 0x49 19.0 0x89 52 0xC9 300
0x0A 1.5 0x4A 19.5 0x8A 53 OxCA 320
0x0B 1.6 0x4B 20.0 0x8B 54 0xCB 340
0x0C 17 0x4C 20.5 0x8C 55 0xCC 360
0x0D 1.8 0x4D 21.0 0x8D 56 0xCD 380
0x0E 1.9 Ox4E 215 0x8E 57 0xCE 400
OxOF 2.0 Ox4F 22.0 Ox8F 58 OxCF 420
0x10 2.2 0x50 225 0x90 59 0xDO 440
0x11 2.4 0x51 23.0 0x91 60 0xD1 460
0x12 2.6 0x52 235 0x92 61 0xD2 480
0x13 2.8 0x53 24.0 0x93 62 0xD3 500
0x14 3.0 0x54 245 0x94 63 0xD4 520
0x15 3.2 0x55 25.0 0x95 64 0xD5 540
0x16 3.4 0x56 25.5 0x96 65 0xD6 560
0x17 3.6 0x57 26.0 0x97 66 0xD7 580
0x18 3.8 0x58 26.5 0x98 67 0xD8 600
0x19 4.0 0x59 27.0 0x99 68 0xD9 620
0x1A 4.2 0Xx5A 27.5 0x9A 69 OxDA 640
0x1B 4.4 0x5B 28.0 0x9B 70 0xDB 660
0x1C 46 0x5C 28.5 0x9C 72 0xDC 680
0x1D 48 0x5D 29.0 0x9D 74 0xDD 700
Ox1E 5.0 Ox5E 29.5 0x9E 76 0xDE 720
Ox1F 5.2 Ox5F 30.0 O0x9F 78 0xDF 740
0x20 5.4 0x60 30.5 O0XxAO 80 O0XxEO 760
0x21 5.6 0x61 31.0 OxA1 82 OXxE1 780
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£ 7-4. Bl BEMF HHERRE (48)

M [ [t g oo ey TP
#) (mV/Hz) #) (mV/Hz) #l) (mV/Hz) (— i ) (mV/Hz)
0x22 5.8 0x62 315 0xA2 84 OxE2 800
0x23 6.0 0x63 32.0 0xA3 86 OxE3 820
0x24 6.2 0x64 325 0xA4 88 OxE4 840
0x25 6.4 0x65 33.0 0xA5 90 OxE5 860
0x26 6.6 0x66 335 0xA6 92 OxE6 880
0x27 6.8 0x67 34.0 O0xA7 94 OxE7 900
0x28 7.0 0x68 345 0xA8 96 OxE8 920
0x29 7.2 0x69 35.0 0xA9 98 O0xE9 940
0x2A 74 0x6A 35.5 O0xAA 100 OxEA 960
0x2B 7.6 0x6B 36.0 0xAB 105 0xEB 980
0x2C 7.8 0x6C 36.5 0xAC 110 OxEC 1000
0x2D 8.0 0x6D 37.0 0xAD 115 OxED 1050
O0x2E 8.2 Ox6E 375 OxAE 120 OxEE 1100
O0x2F 8.4 0x6F 38.0 OxAF 125 OxEF 1150
0x30 8.6 0x70 38.5 0xBO 130 0xFO 1200
0x31 8.8 0x71 39.0 0xB1 135 OxF1 1250
0x32 9.0 0x72 39.5 0xB2 140 0xF2 1300
0x33 9.2 0x73 40.0 0xB3 145 OxF3 1350
0x34 9.4 Ox74 40.5 0xB4 150 OxF4 1400
0x35 9.6 0x75 41.0 0xB5 155 OxF5 1450
0x36 9.8 0x76 41.5 0xB6 160 OxF6 1500
0x37 10.0 0x77 42.0 0xB7 165 OxF7 1550
0x38 10.5 0x78 42.5 0xB8 170 OxF8 1600
0x39 11.0 0x79 43.0 0xB9 175 0xF9 1650
0x3A 11.5 0x7A 435 0xBA 180 OxFA 1700
0x3B 12.0 0x7B 44.0 0xBB 185 O0xFB 1750
0x3C 12.5 0x7C 44.5 0xBC 190 0xFC 1800
0x3D 13.0 0x7D 45.0 0xBD 195 0xFD 1850
Ox3E 13.5 Ox7E 45.5 O0xBE 200 OxFE 1900
Ox3F 14.0 Ox7F 46.0 0xBF 205 OxFF 2000

7.3.14 BYIZ#E K TR (MPET)
MCF8316D fifi  FL AL Se 4 FEBH . FEMLSRZH H RN S FEL sl 38 B AE IR B AT Al S LA, B . MCF8316D RENS 1 2
LIRS T AN EENSE , AR A O AXEE. MPET BRI & EPLSH B, B, & HESIHAE
B A R WU S AR P A BE R 2 8. S BN BRI E R AEEBENERIZIT 201, TI @ WE RS ST fE 5 B3

K, JRATRENEE T REK 2 B AL S BURRM -

7-49 fE7r T MPET BIFEF 3/E 5. 24 MPET_CMD fi#ii% & N 1b Bk & T IEZ Hbr N |, 23k
MPET #iI#2. MPET BIFEEHEIUN G5 | B IPD. JFRINEE . HR FBEAVEAT. RGN BE T G BRK&HT
iy “Bm”, MPATEAPIR ; WK “MR” , BAFRE SRS ZR e KD B S AT H i —
o SERL (BRI ) &E8 4 NP BZ R, kBl MPET BIRE. 0 H bR E % B NAETE , IFAEERR
MPET BIfE2 5 , S a6 8 sh AU 541 ( G& %) B brid Ut ) .
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BEMF Constant and
< Mechanical Parameter >

Motor Winding R and Measurement
L Measurement BEMF constant estimated,
Motor R and L initial speed PI loop
MPET_CMD = 1b || estimated: constants tuned
- . ) Open Loop Current Ramp .
Target_speed is non- —¥ IPD Acceleration Down Coasting End of MPET
zero

MPET R = 1b || MPET_KE = 1b || MPET_MECH = 1b || MPET_KE = 1b ||
MPET_L =1b|] MPET_MECH = 1b || SPD_LOOP KP=0| MPET_MECH =1b ||

MOTOR_RES -0 MOTOR_BEMF_CONST =0 || SPD_LOOP_KI=0 MOTOR_BEMF_CONST =0 ||

= =0l SPD_LOOP_KP =0 SPD_LOOP_KP =0 ||
MOTOR_IND =0 iy - I
- SPD_LOOP_KI =0 SPD_LOOP_KI =0

& 7-49. MPET 351

Tl LA MPET #BIF2E & PL N EAEF 5.

« IPD : 5 H P iEE % E MPET_R = 1b Al MPET_L = 1b 35 H B b Se2H v PR Bl re i & |, s an SR g X
MOTOR_RES =0 & MOTOR_IND =0, ] MPET #I#£ M\ IPD H45. MPET Hifalf¥) IPD ffi f IE % ALIZ 4T
IPD LB ST C E . T UMEH IPD_CURR_THR 1 IPD_REPEAT Kt & IPD Hi i R il A1 8 58 ke,
IPD i 8% tH ok IPD H i Ry st (1R F e b FH A 8] Y =A%, AT B8 4774 MPET_IPD_FAULT.

o JFIAINIE :

IPD 2 J5 , tnSifid#% % MPET_KE = 1b #1 MPET_MECH = 1b J&i Hl & HLE0 354 Bk U S &, )
MPET BIfEIE81T /55, SNE BTl . W SR A% Pl W 5kl e A | AR A EMfE MPET_MECH =
Ob , MPET #IfE th &G -SHIMS I E 75 . MBI % KRS IT AR E S8 38 KR
OL_ACC_A1 F1 OL_ACC_A2 ¥& , MifiEuth OL_ILIMIT % | i £k i OPN_CL_HANDOFF_THR
WHE.

o WK FFIEE , R THWS SR |, 1 MPET BIFE &5 AL IR T R 2 PSR 3 A
. WREEAYSENE (MPET_MECH = 0b 1z3||54> HEEE Pl 2%0) , ] MPET ANMUE IR R
Gl

* 4T : MPET BIfiE i 8 H e P2 fo v AL AT RS2 GZ 71 76 LTS 47 B 1) 2 0 & AL S BBl A AL 2
BBl . R BN BEIACT STAT _DETECT _THR tE XM |, W44 5 MPET_BEMF_FAULT.

&
AP AT L@ A MPET_CMD 25 N\ Ob 145 H ARl A ZREER B MPET #IFE.

M EEPROM & MPET Hi%#5%

MTR_PARAMS 27 fF 8842t MPET {218 . 7£4% MPET_WRITE_SHADOW {7 #% &N 1 (1HM T |, % MPET {f
HAE S AN T/RAM %152 , MOTOR_RES. MOTOR_IND. MOTOR_BEMF_CONST. CURR_LOOP_KP.

CURR_LOOP_KI. SPD_LOOP_KP fil SPD_LOOP_KI .7 /RAM Z i S BCE ( KEH EEPROM ) [E
#iokEH MPET FMEHEE DG . RALM R T/IRAM ZFAE8 3018 E (@i EEPROM Z5f74s ) , Il MPET 1
FAEH T X k7 T MPET_WRITE_SHADOW 1% B 1175 /7 #% . MPET d it 57 F I 75 11 e FE AR HR R T 5 FRL IR A
7% KP Al Kl. MPET iSRS, GGl A0 BEHE R4 (AL FE FELAGhAS & 0130 ) « XS TR EW)
URMEIE LIRS Kp A Kio A5 A KP A KI % B R BEFAEVIG W B, T Z O AR 1 5 R e B A

7.3.15 S7 /%R (AVS)

RS ML , ReE M HIEEM R Bl Hrh—ieheE DL REEE AU EE TR G AT 6. IR E SRR T
%, fE15 ML= A1) BEMF LR K T a2 bl g fE | B AL H LR RS IR (B B R, AT P2 4E Vg HR IR
o AVS HEPER FBFIEE Vy BB EIRE Ti_‘fw AVS _EN ¥ E N 1b KJa HiZ4rE. w7 DLE K
AVS _EN ¥ &N Ob >kZEF AVS. X422 AVS I | Ji#E Xl CL_DEC #47id& .
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7.3.16 Z35)#15)

A BAE AL PR JRE | 7 R FLAT £ e 1 SR CE LI U RE - 2R, G R FEL B WU e A D L A P R
B F P, IR (VM) 2T Sl 8 — 3008 E3h il S B Bk, MCF8316D Refg /1 ARt e S 2R [ml
PR BT, A LR IE R . ACTIVE_BRAKE_EN &y 1b LLE HEBNH1Z) , By 1E7E LR s 3 A]
PEBERUES IS (VM) g, AT DR A KEN (1SR AKE) ) s UE IR (1530 EahfEE ) iR 3
2N, DMELEAT= A LR A LR (VM) S0 (R 10 T PR PR AL i

A LA A ACTIVE_BRAKE_CURRENT_LIMIT i & == 2y fil] 51y () B 2 HL I i) i K BRAEL (ige_rer) e BLURALZRH
TRPRE (g rer) S PI 42 HI #4550 B MR IR (ige) L IMAFAERZE | LA R D SR EEME (g rer) , Q1A
7-50 Fiss. AILAMEH ACTIVE_BRAKE_KP 1 ACTIVE_BRAKE_KI i B Pl 45 28 (038 25 % 5. 78 3030
], ELA R PRAE (ige_rer) AFEIFIRLMENIINE] ACTIVE_BRAKE_CURRENT_LIMIT |, Hf Jfi %% 46 2 i
ACTIVE_BRAKE_BUS_CURRENT_SLEW_RATE 5& .

igc_ref Pl P id_ref

ACTIVE_BRAKE_KP

. ACTIVE_BRAKE_KI
ldc

B 7-50. iy_rer FIEBH B FIEHIERBE

ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY T & )46 18 5 H An s B 2 [ 1 e/ 2248, i i gk
ANEBhHERA . Bltn , %E¥ ACTIVE_BRAKE_SPEED DELTA_LIMIT_ENTRY % &y 10% ; 0 B4 44 8 &
N 100% , HAR#EE R E AN 95% , W) MCF8316D f# F AVS ifiAs & £ 8l sl KiE 3] 95% #E , FIATR 4B 1L
75 (5%) /N T ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY (10%).

ACTIVE_BRAKE_SPEED DELTA LIMIT_EXIT AT & 245 A B bR B 2 (B 2248, KT ZAE R H 3
HFIEIRA . Bl , ¥ ACTIVE_BRAKE_SPEED _DELTA LIMIT _EXIT WHE N 5% ; 1% s ML 0] 46 4 E N
100% , HFR#EE R E AN 10% , W MCF8316D i A 3= h il 2l Kok AL AR A 15% ; iK% 15% SRS
MCF8316D 1B i E il zREs |, I- A AVS ¥ rLE EHGES 10%.

ACTIVE_BRAKE_MOD_INDEX_LIMIT H T & & M6l 484 , K T E3hdsh . il , Fi&¥
ACTIVE_BRAKE_MOD_INDEX_LIMIT # &} 50% , # ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY # &
N 5% , ¥ ACTIVE_BRAKE_SPEED_DELTA_LIMIT_EXIT ¥ &N 2.5%. Wi HNAIGEEE N 70% (X5
e 90% ) , HAREIE N 40% ( xF R FE 40 60% ) , ) MCF8316D ffi ] AVS kfd B Lk |, B3k 5
HAREE 40% , PAA L B 43805 5o B 1 1 il F6 4 (60%) =i T ACTIVE_BRAKE_MOD_INDEX_LIMIT 50%. [H#¥
fEOT , IR R ETE AN 10% ( X REHITE SN 30% ) , Il MCF8316D {# ] AVS EL&E 30% #EF ( XN i
HlfeE N 50% ) , ARG U B E S dlsh LLE AN 30% EEEE 15% WE (AL WE 10% +
ACTIVE_BRAKE_SPEED DELTA_LIMIT_EXIT 5% ) , JFFIXMH AVS M 15% #HE[FZE 10% S , 5K
Tz, T &% ACTIVE_BRAKE_MOD INDEX_LIMIT #% 4 100% , M a5 Eshdl i ; e E50
il Bl IR AL 5% B B A R LU (VM) R, E D /s ACTIVE_BRAKE_MOD_INDEX_LIMIT DAY B % H 4R
g, S ACTIVE_BRAKE_MOD_INDEX_LIMIT % E 4 0% , Ul MCF8316D 7L ik [m] 7 [a] I K it AVS #E1TI8
W (B ff ACTIVELBRAKEEN & & N 1b ) ; fE & E J7 A b (77 B 25 2 1 E )
ACTIVE_BRAKE_MOD_INDEX_LIMIT A& A , (Kt MCF8316D i ik = #h il sh 3k 47 I

£

Copyright © 2025 Texas Instruments Incorporated BRI R GE 61

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS
MCF8316D INSTRUMENTS
ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025 www.ti.com.cn

#E

1. ACTIVE_BRAKE_SPEED DELTA_LIMIT_ENTRY.
ACTIVE_BRAKE_SPEED_DELTA_LIMIT_EXIT 1 ACTIVE_BRAKE_MOD_INDEX_LIMIT {¥ 7 1E
)R AR, 7 77 1) S5O T AN

2. WFEisiT EShHZ) , ¥ ACTIVE_BRAKE_SPEED DELTA LIMIT_ENTRY % & N+
ACTIVE_BRAKE_SPEED_DELTA LIMIT_EXIT.

3. TEEFY (BRI ) BIBHAN |, g rer AL E -ILIMIT. 35X (g e #HMIE -ILIMIT ) 2 SEGHE PI
AT, If HAE G WA {f SPEED_LOOP_SATURATION fi7# & N 1b. — HIg#5E K
Ui sie A Zh B E N Ob | S Pl FREE N FFURT . DRI , 7E IR0 7] 72005 3ok P55 2 % TR R i e

4. FEIHIANMAEE B T A A

5. B (B ThERFILIAE (BUS_POWER_LIMIT _ENABLE = 1b) 5 , Esh#Ish A e H ( BIfE
ACTIVE_BRAKE_EN = 1b i /2 itk ) «

7.3.17 #1 PWM FFXHFF

MCF8316D #2fit 7 i#it PWM_FREQ_OUT it & MOSFET it PWM JF 5545 % ()35 . PWM_FREQ_OUT [¥]
YOy 10-60kHz. Jy 1 ik At PWM JFOCHE | - o J07E IR SO AN TF IR AE 2 (BT BT . @ s, A
A EAK LR LLA LR ZA R K PWM TS DL/ FL RS0 -

7.3.18 PWM #!5)

MCF8316D #&fft PWM Hlzix i , LA/ MOSFET JF5/=E EMI. J8 HZIETG , PWM JF AR 2 78
PWM_FREQ_OUT # & Mtirie 82 4k ( /5 P ECE MG ), AR EMI g & 7 1R B AN e Bl N I
B EMI IS . P BCE B PWM Bl 75 E f PWM_DITHER_DEPTH #% & ; ¥ PWM_DITHER_DEPTH #
BN Ox0 WZH PWM #}3). PWM DITHER_DEPTH #Zt +5%. +7.5% Ml +10% JE 4k . 4
PWM_FREQ_OUT # &} 25kHz H PWM_DITHER _DEPTH % &% +10% i , jfin%| MOSFET (% PWM FF ¢
B4 1E 22.5kHz (25kHZz-10%) 1 27.5kHz (25kHz+10%) 2 A HF4:35 4k, MM LA 25kHz ()45 5 4% EMI I&1H .

PWM 3l ] 76 A =0 R A - BEALBE Rk = M40 ( B PWM_DITHER_MODE A& ) . fERENLE} SR
PWM JF 4% < 7F PWM_FREQ_OUT #1 PWM_DITHER_DEPTH ¥ & {170 N - 2L HL AR b . 76 = fA Rl ah i
KT, PWM R4 DU P S AR (i PWM_DITHER_STEP Bt & ) 484k |, & 7-51 fios.

PWM
switching

frequency
A

PWM_FREQ_OUT_MAX |- — — — — spc = — = — = — — = — — — e — — — — — — — — — — -

PWM_DITHER_SLEW
PWM_FREQ OUT+-—-—fp—-———-N——"—"—f |- —— N\ ———— 7_ —-

PWM_FREQ OUT MINff - ———————— - M __________M____.

PWM_FREQ_OUT_MAX = PWM_FREQ_OUT x (1 + (PWM_DITHER_DEPTH/100))
PWM_FREQ_OUT_MIN = PWM_FREQ_OUT x (1 — (PWM_DITHER_DEPTH/100))

& 7-51. = PWM $£l3)
PWM JT 8 5125 (& 7-51 1) PWM_DITHER_SLEW ) i B 77 #2810 fFiw.
PWM_DITHER_SLEW (kHz/s) = PWM_DITHER_STEP * SLEW_SCALING FACTOR (10)

SLEW_SCALING FACTOR i PWM FF A4k , Wk 7-5 Fin.

62 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS

INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025
% 7-5. SLEW_SCALING FACTOR 5 PWM &A% &

PWM F3ci% (kHz) SLEW_SCALING FACTOR

10 1

15 2.25
20 2
25 3.125
30 4.5
35 3.0625
40 4
45 5.0625
50 6.25
55 7.5625
60 9

7.3.19 PWM 1§55

MCF8316D SZREMI A ANFI RS 7 =, il R ES A EL: 2 AR PWM fH] 7% . EEL: PWM fHIH | 4
BB =ANHALUG & 242 18 58 ST AR BEAT o . EARIES: PWM HI |, Hdh— AR AE 1200 6 E 30 A #k
EAL R, A AN AN S AT K e R H . AT LAE R PWM_MODE KIC & i . K 7-52 JE7R T ANFH
il 77 2 R ) ST A L

OUTA
ouTB

ouTC

==

OUTA - OUTB
Voltage from Phase to GND - Continuous PWM modulation

OUTB - OUTC

>

OUTC - OUTA OUTA

35

ouTB
Sinusoidal voltage from phase to phase

i

ouTC

Voltage from Phase to GND - Discontinuous PWM modulation

& 7-52. ELLFIIRELS PWM FHIFE ALK

S A B T B IR R R B LR BRSO, T A =AM A A, R B BUE M OT 54
Foo TR RAAPAARCL AR H | UL AR H R A AR I CHAE | BRI ECE & .

7.3.20 FEIXHT A A0 2%

FEEA A RS AR MOSFET WSSk [A] 2 [Al46 N T SEIX I [a] | DL S R AR T 2E i O o BT AR AR SE X I A4
N, AEAT R B TR H s e Y R 2 DR R T TR T e AR U R R RS AEAH B S AN L B R I
BET-FECAT RS . MCF8316D ££ i A I FE X IS A A MEHAR | DAVHBRIX MR L If 25 LI RO BRI AT [ e 75
T2 25 $E 5 MCF8316D 1 FOC [ & PERE . mf LAt B E DEADTIME_COMP_EN K )i F B4% FH BEAE X Hif [a]
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Az
A

B DEADTIME_COMP_EN ¥ & A 1b ( 2 FHAMZ )

TIAE AL SR B 2248 T 102HZ I 258 J5 FH A8 X I 1] %I\1”4

7.3.21 BYfZILEEET
MCF8316D $2 L F T-1= 1L la WA AR [FE T |, 7] i
7.3.21.1 BT ( =HHEA ) R

W AE LS

i MTR_STOP it & 1% L2311 .

AT 108HZ I 4% FH AL X ) [A]

AL MTR_STOP %% 2y 000b KL E AT ( il ) . 4icd syl ka0, MCF8316D it
KT MOSFET AR ST (HI-Z) IRE . 24 MCF8316D M IRZ AL e 2 mBHAS IS |, FHLSe4 b i FLJER e

ARSI E) , BRI MOSFET %y H 24 ok — i IR R B RS (1ESREIE 7-53) .
HSA l HSB él HSC\S HSA\%’ HSB\‘,)J> Hsc\fl)}T
VM /! M) VM =(M)

LSA TLSB\%TLSC\%’

High-Impedance State

LSA\T LSB\T LsC ﬁl

Driving State

& 7-53. 1T ( ®FHE ) #HX

fEiZonfd, BEtEs &M A F1 MOSFET (HSA). @il B 41 MOSFET (HSB) jitiin# AL , FFisid ki C A
MOSFET (LSC) i&[rl. B mplE L4 )G , 4% 6 A MOSFET #i<# i hm A |, mRAEEiEid MOSFET
LSA. LSB il HSC fif& — A iR [l 2 By .

7.3.21.2 FEERAME R

A LLEE R MTR_STOP X &5 001b SRECE HEMRE . Jy 1 B ik iR RE B A Fa AL A5 931 3% [m] 2 By A AL i
H, MCF8316D fo¥fHiififE MOSFET W& , Jr ik ATk #f i — it + TAF (=il ) IRAH) MOSFET —
Bt Ia] (Bl SEAEIART R DAV U R R % ), SRR i8I SR A ) MOSFET SRs e £ A .

IRYEFZN STOP iy &I (AR AR, AR FHE3A (B2 & 7-54 ) Bim &30 (ES 018 7-565 ) K T 1k
R, AN 2okt R RE R AIE ] 28 BN FRLIR
HSB L HSC L

VM ™5

HSA l HSBél HSCL HSA\(%

VM ™5

——
Q"VD

[ =0
LSA\T LSB\‘Tf LsC (:;l

Driving State

g oncH ]

Low-Side Recirculation Mode

& 7-54. &M FEFEER
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g R o
LSA l LsB l Lsc LSA l LS8 04:": \@
‘f b

Driving State High-Side Recirculation Mode
& 7-55. E U EEHR

<«

VM= ~————{(™

VM ™5

B/iE
ML T IORE R FE S FIZRAS | B REE S R SO AT AR, IR AT 18
XAER T , B R R B LOW _SPEED_RECIRC_BRAKE_EN # .

7.3.21.3 {&MHIzh

A LU IS ¥ MTR_STOP % & Jy 010b Sk AC E AN il 20 2. Bl 30 dpLF (b dr & 5, i H T B2 2 PRI 3

BRAKE_SPEED_THRESHOLD & X [ 18 , A5 fir ALl MOSFET i@ ( & 2 W /ﬂﬂl 7-56 ) ik
MTR_STOP_BRK_TIME [V A< O A s SO (P SO € S 272 = S s =11 B < N1 R : S ol
BRAKE_SPEED_THRESHOLD , II] MCF8316D H #% #t = H R4 . fEHEn#l3)iE MTR_STOP_BRK_TIME

J& , MCF8316D < ifitkWifirE MOSFET ¥ 2 = A .

=l —7)
LSA\T LSB\((r) Lscﬁi LSA T LSB ?T Lscﬁi

Driving State Low-Side Braking
& 7-56. fE&MH3h

MCF8316D thr DL ik BRAKE 5| s ANt ARMIHI 2. 24 BRAKE 51 [ 57 28 = s TR AS I, B 3 K PRI
% 1 BRAKE_SPEED_THRESHOLD & X [ , 285 i A0l MOSFET Sl . fEXMi&EH ~ , MCF8316D
PRERAEARM R PR |, B3 BRAKE 5 IS K TR

7.3.21.4 EMHIEh

Al LA MTR_STOP B4 011b SKRECE Sl a8 0. Bl B mALIE b & 5, il % 2 PR 2 B
BRAKE_SPEED_THRESHOLD & M IW1H , A G FT A & M MOSFET Fid ( %%lﬂ B 7-57 ) ik
MTR_STOP_BRK_TIME fic B M k L/ S S [ | S 1 N1 A 5 e
BRAKE_SPEED THRESHOLD , il MCF8316D H 4% #: £ #l5IR A Eﬁ@ﬂuﬁﬂ #hik MTR_STOP_BRK_TIME
Jii , MCF8316D il it 5 MOSFET ##: 4 m 4.

£
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HSA l HSBél Hsc\({’ ‘ HSA i HSB él HSCéT
VM l — _/@ VM = l — (@
LSA\T LSB\T LSC ﬁl LSA\T LSB\T Lsc\‘0

Driving State High-Side Braking
& 7-57. R HISh

7.3.21.5 EEhH%E

Al LB K MTR_STOP W E A 100b SRACE £ o) FF A 0. 2 Ul 2 1 HLAS 1k iy 2 i) MCF8316D bEs
SPEED_REF [%{%#] ACT_SPIN_THR , #R)5iEid i 15 MOSFET %% # 31| i PH A ﬂﬁiﬁﬁ’mﬁ BN/ AN
SPEED_REF , HLHLJ# B BAR AR RE |, MTESEN S P& Z BN IR . BILE |, SRR S ISR, 12
LinERIIEEN Eﬁﬁé%%{ﬂi@'\ W ACT_SPIN_THR FEE B L5 , LM MCF8316D A 5N .

7.3.22 XI7¥#)5)

&
X4 BRAKE_PIN_MODE % & A 1b i , %55 #lsh74 A H .

X5 s H 7@ BRAKE 5 1 132 55 & f P55 8@ BRAKE_INPUT % E 8 01b SkE:I S HI 3 ay &
B, LA P ECE M AES I EN.. AT, R W 34 &0, MCF8316D 4 Hi A1 % ol [4 11K 21
BRAKE_SPEED_THRSHOLD 5& X , 2R Ja it 4 e A A A a0 S &)\Em%m%ﬁ%m XL . XFE
1l 21 F ) (1) AR A7 A R AR 7 PR AT X 5 110 A B AR ) - 1% B mT ABE ik B BRAKE_SPEED_THRESHOLD
(ALIGN_BRAKE_ANGLE_SEL = Ob) I i) fg — AN #eln) /i 2, ] DL ALIGN_ANGLE H#&E (4

ALIGN BRAKE_ANGLE_SEL = 1b 11 S TR/ A S 1] - 2 I 11 ¢ = O v S (= A =R - A U
ALIGN_OR_SLOW_CURRENT_ILIMIT Kfc & .
7.3.23 FG FZ &

MCF8316D i i i % A j (FG) 5IHE Pt ¢ AL # /5 B . 7£ MCF8316D ', FG 5 il i it id
FG_CONFIG #{TH.E . % FG_CONFIG FEJy Ob i , A% MCF8316D fEIKN AL , FG % i A 2. é
FG_CONFIG FitE 4 1b i} , MCF8316D {2 {t FG it , B 2| HHLR Hsh % 28T FG_BEMF_THR.

7.3.23.1 FG i Hi%E

A& FG DIV R E FG iR, W2 NAER FG %tk v L & B WL B B4t — kb . RE Y
FG_DIV iZE AT LK 2 2% 30 M HE NS — 5. FG_DIV = 0000b £f 120° ( < ) $#24t—4 FG fiksf |, LA
JEMBAEGNN) 3 IR AR R TT &

K] 7-58 g7 T L RIEAL R FG #irt @ 24 MCF8316D it & NAE 1200 ( B ) $#24t—A> FG fikob. /sS85

(2 1) et —k FG Jikah s RPN (4 8 ) 3245 —K FG ikt s =AU (6 1) $2ft—K FG
fkat s BEPUAS AR (8 1 ) FRME—IK FG ki & 255
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haseVolage ANAWANA
\J U \J/
e UL

FG_DIV = 0001b
(Elec cycle)

FG_DIV =0010b
(Elec cycle/2)

FG_DIV = 0011b
(Elec cycle/3)

FG_DIV =0100b
(Elec cycle/4)

& 7-58. FG 2 #7iss

7.3.23.2 AR AAFRSEHH K FG

AEPIRE T | YR ( FG IR ) 5 SehRALBLRERIR . AT | ETFER BRI | FG TR 22 RS
bRHL LI

MCF8316D it 7 =AM TS a4z FG $ i ki , il 7-59 Fis. mLLlid FG_SEL kAL E fnfiik
PEIX BRI

W FG_SEL #{BE AL TE , W& RFTN -

+ 00b : MAbTFIFEF |, FG %y 3 T IRS %,

o 01b : YATIFHAET |, FG %t X 30 A v Hi

* 10b : FG it Seh vl BEIR/AFHLG 55— AL S TR IS AT IR RO R BN IR ; £ )5 828 20 A IO
HZATIA , FG ¥ fRHF e it
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Open Loop Close Loop

ARAWAWAWA
i

o VAVAVAY.

FG_SEL =00b

FG_SEL=01b

Open Loop Close Loop Open Loop Close Loop

MJ\AAN\ AAﬂﬂ
ERVAVATAY xumuv
iy U UL 1L

First start-up after power-up or wake-up Any subsequent start-up without power
from sleep recycle or entering sleep state

& 7-59. FFERHAEIK) FG 1T N

7.3.23.3 R = RARA LRI FG

MCF8316D #fit 1 #EHtb Ml (R ( P MR Fod g & 1k ) IRASIIEIAC B FG fth ik Tl SRS IRE FG
fithtH FG_FAULT_CONFIG AL & , AR AR FG fitti tH FG_IDLE_CONFIG BC& . FG W] 7 i f i A ic &
DA LT B LT E , WRTE 22 RR A9 8) e BN AR AT Bl P 5o IR AVRAE A FG {5 5 RME— T E FE L
IBATIRDL (bR 2 e ) o B, wEIEE) FG iﬁJHjTU\EBEﬁﬁE HPE S, ZRIRESHIE 0 FG fath
B E YRS, BALURREIAIA) FG m] LB EOANUMGE L ; KT FG % i & MCF8316D i £t
U, HHE FG iﬁﬁi@%%ﬂ&i??lﬂ#ﬁ%& , 50% LA FG & 53R HLELAE T FG MR H I L e
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&
MAE OUTx Ab#6 Il 31 () Je L 5h 34T STAT _DETECT_THR i, HLHLE AL A AL T8 /28 AR AS
STAT_DETECT _THR MBS Eu05 , LBk G LA T 51 /2 WIR SR Bl OUTx 5] A g 7= 1l 5
B FG Y.

7.3.24 {RHT)EE

MCF8316D #xf ¥ % b fH 4 fft 7 R4 Dhme , iR MLBUE. VM RIE. AVDD Rk, FEER L. BAREK
Jeo RS R 76 MG TAFRBEEAER, KRR DRIRE . AL

B/iE

ATERAE R (BFERE R ) AR AE nFAULT 31 (B 4RK T ) E3Rss .

2. X ALARM_PIN_EN # &} 1b i} , K75 ALARM 5| il ( 2% 5 Hor ) R o /e s (8 ek
#RX) .

3. {4 ALARM_PIN_EN ## 5 Ob i , 74224 nFAULT ( BHEMRHT ) EiEMIRE . 4
ALARM_PIN_EN # &~ 1b it} , {X7E ALARM 5|l ( Z5 & ) B3RS W& |, m nFAULT
PREFE T (AN b ) .

4. ZRhE B S B BT > B8 EE A R s > B U ) > R . Bl
R A E R F R A, SRR SRR B =, BRI A Bl ) CLR_FLT S A 1b
RHER A . G SR R AR A EE B DA [ 6 B s, U2 R e BRI TR K (3%
12 ) B fE A AT A

5. WEAURHEGHIEALEG FET FPRE ( MBEEEEIRE ) « BRREREAENERE , HER
I IRy, 28 ANKE (FHH FET & TiEIPRE ) o BiFERRaS I SAE R4 (8w
CLR_FLT fii5 A 1b ) M FET FxATiEIRES

6. fEMENR (FET 4T RS ) J5 , TRERZE LA 200ms , 4 2 7E nFAULT 5| il ( 25K H
) o ALARM 5|1 ( 4 EF ) MR 278 LIS T3 (B sk E i ) .

7. R CLR_FLT 4 (81 12C ) J5 , BiE MfkkEr] ft 75 2 £ ik 200ms A HEIG 4

8. MiAF|H A E B AL E M AT A B H ) B 2K B k3 (AUTO_RETRY_TIMES # 000b)
I, MRS SWE . EXAMIEMT , 1 ALGO_CTRL1 Zifrged(f) CLR_FLT fi5 A 1b i,
% m CLR_FLT_RETRY_COUNT fi5 A\ 1b , LMELEIE BRI MRS R Bl - A 000N

—_

<o
R 7-6. WEERAER M R
(S b Jii EE i) FETs ¥ 23
. e o A3l :
VM K Vym <V g — — e P 5
/N 'vm < Vuvio ( FFE) L & Vvm > Vyvio ( E7H)
V, <V, (F . A3
AVDD /—.Lt AVDD AVDD_UV . . = )ﬁ,ék A%:
~ B ) il i Vavop > Vavoo_uv ( ETH)
W FE . _ _ I . B :
(BUCK_UV) Vre ek < Ve uv ((FH#) AL AT Vrs_sk > Vek_uv ( LETF)
nFAULT Al
[V Y - - GATE_DRIVER_FA _— e B3l
(VCP_UV) Vep <Veeuy (THF) ULT_STATUS %#¢ Rl et Vyep > Vepuy (17F)
i
OVP_EN = 0b X BT Z17 Tt
W nFAULT il
’70\/13) Vym > Vove (EFH) OVP EN=1b GATE_DRIVER_FA —_p" 4 EER
— ULT_STATUS %77 PR e Vum < Vove ( FF# )
i
nFAULT Al
_ GATE_DRIVER_FA U . BiAE
OCP_MODE = 00b ULT STATUS %17 SRS BT CLR_FLT
RS IpHase > locp =
(OCP) nFAULT Al
_ GATE_DRIVER_FA T . Hi
OCP_MODE = 01b ULT_STATUS %% FbAs i tReTRY
s
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R 7-6. MEHRIEAMISL (4L )

0 E s RE s FETs wE
RSl o _
(%&c?ﬁg?; lsk > lek_ocp — — RS EE)
nFAULT A1
CONTROLLER_FA BifF
MTR_LCK_MODE = = SRS
_LOK_MODE =000b |+ gratys %4z il CLR_FLT
a
nFAULT A1
_ CONTROLLER_FA e AT
MTR_LCK_MODE = 001b ULT STATUS %17 (SIEIE] CLR_FLT
e
nFAULT A1
_ CONTROLLER_FA I BitF
MTR_LCK_MODE = 010b ULT STATUS 34 5 130 CLR_FLT
5
nFAULT A1
CONTROLLER_FA o i
Ny S D L R o L = — B A
LB E EE*)L@&!”I*. S A MTR_LCK_MODE = 011b ULT_STATUS %% B tLok_RETRY
(MTR_LCK) dHLBE ; BEMF 9% £
nFAULT A1
CONTROLLER_FA B FiR
MTR_LCK_MODE = 100b - fee
- = ULT_STATUS 747 R tLok_RETRY
5
nFAULT A1
CONTROLLER_FA I B
MTR_LCK_MODE = 101b = i
— = ULT_STATUS %47 FafuI) tLok_RETRY
%
nFAULT A1
_ CONTROLLER_FA . .
MTR_LCK_MODE = 110b ULT STATUS %4 BT ToHRfE
s
MTR_LCK_MODE = 111b T BT izt TeHE
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA —_— BifF
E = 000b ULT_STATUS % ¢ RS CLR_FLT
i
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA D BitF
E=001b ULT_STATUS %1 " CLR_FLT
L
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA S B
E=010b ULT_STATUS %1f e CLR_FLT
5
nFAULT A1
o HW_LOCK_ILIMIT_MOD | CONTROLLER_FA N— Fi
TEAFBE R E=011b ULT_STATUS %7# FRIPRE tLek_RETRY
WLl Vsox > HW_LOCK_ILIMIT 5 -
(HW_LOCK_LIMIT)
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA o Bl
E = 100b ULT_STATUS %17 ) tLek_RETRY
%
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA - EiR
E=101b ULT_STATUS %17 Py tLek_RETRY
s
nFAULT A1
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA e e
E = 110b ULT_STATUS %17 el
a
HW_LOCK_ILIMIT_MOD e ,
T E=111b x 17 (2
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R 7-6. MEHRIEAMISL (4L )

R P s EE #E FETs i e
nFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA — _, it -
000b ULT_STATUS %17 PR el CLR_FLT
Fnd
nFAULT A
LOCK_ILIMIT_MODE = | CONTROLLER_FA ] L Bt -
001b ULT_STATUS %7 B & CLR_FLT
&
NFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA — - i -
010b ULT_STATUS %17 i ety CLR_FLT
#H
NFAULT A1
‘ LOCK_ILIMIT_MODE = | CONTROLLER_FA — L it
OB R 011b ULT_STATUS %/ WA B tLcK_RETRY
e Vsox > LOCK_ILIMIT - -
Ed
(LOCK_LIMIT)
NFAULT Al
LOCK_ILIMIT_MODE = | CONTROLLER_FA B} e R
_ILIMIT_| | i
100b ULT_STATUS %1% (R e tLck_RETRY
E
NFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA —— - ik
101b ULT_STATUS %17 e e tLcK_RETRY
E
NFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA " - -
1106 ULT_STATUS %77 e =i *
Fnd
LOCK_ILIMIT_MODE = ] L L e
~ 1M1b x BT BT T HR1E
IPD_TIMEOUT_FAULT_E L L »
N T U N=0b - — BT 1E1T ToHE
IPD BHEHE | op TiME > 500ms (
(PPTIFAULT | 4y e 1PD s 7t nFAULT A1
u o o | IPD_TIMEOUT_FAULT_E | CONTROLLER_FA . - .
IPD_T2_FAULT ) AR T U N=1b | ULT_STATUS %% ki i B o remmy
Ed
IPD_FREQ_FAULT_EN = ., o .
- b - — BAT Z17 TotRfE
L e L N
(|P||3PERA|§§6IX=55ULT LA IPD Bkt nFAULT f
- JRRZ AT IPD Bkt | |PD_FREQ_FAULT_EN = | CONTROLLER_FA — e .
b ULT STATUS %47 FPH A &4 FI : tLek_ReTRY
Ed
NFAULT A1

MPET IPD i}

5 MPET R. L il i) CONTROLLER_FA L o 87 -
(MPET_IF;D_FAULT 0 1PD Hh s — ULT STATUS %47 AR BT CLR_FLT
e
7h¥
MPET R it < e ko CONTROLLER A B
; AN S & - = ik EfT P
(MPETU?EMF_FA AT DETECT THR ULT_STATUS %17 CLR_FLT
) »
nFAULT £
CONTROLLER_FA N i B -
- - T :
e o VA VM MOTOR MAX_VM_MODE =00 |\ ¢ sratus %12 P 47 CLR_FLT
= . o | Vvm _VM_| P
BOCVM (R ) #| s MAX_VM_MOTOR il
b # 000b ) nFAULT #I -
MAX_VM_MODE = 1b lCJ‘ETNgRT%bZR%'? P B (Vym < MAX_VM_MOTOR -
STvs i VOLTAGE_HYSTERESIS)V
I3
nFAULT
CONTROLLER_FA L i -
= — P P
e oo MIN VM MODE =0b | [P o o e @ir CLR FLT
o) pag. vm < MIN_VM_| %
B VM (U ) 8| Gy MIN_VM_MOTOR
M # 000b ) NnFAULT #I .
MIN_VM_MODE = 1p | CONTROLLER FA A & (V> MIN_VM_MOTOR +

ULT_STATUS 7 4%
e

VOLTAGE_HYSTERESIS)V
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R 7-6. MEHRIEAMISL (4L )

R P s EE #E FETs i ®E
nFAULT #
EXT_WDT_FAULT_MOD | CONTROLLER_FA o . P
% EXT_WDT_EN =1b E=0b ULT_STATUS %1% et el *
s IR ANT oY w*
PRETI g 2 . FAULT 7
WEHT 755 EXT_WDT_FAULT_MOD | CONTROLLER_FA - e BifF
E=1b ULT_STATUS %17 e et CLR_FLT
o
NFAULT Fil
CONTROLLER_FA e AT
= — N
575 EEPROM P %5 6452/ EEP_FAULT_MODE =0b ULT_STATUS %1F Rl iy CLR_FLT
" RUCHE ; R *
EEPROM #i - "
ik EEPR?&M};;;HM?/?; | e nFAULT Fi
FFINFET _ .. | CONTROLLER_FA ., . 15
EEP_FAULT_MODE = 1b | " (-t 16 7 s AT BT Tt
]
nFAULT i
_ CONTROLLER_FA I s Bt
CRC_ERR_MODE =0b | o o e BT CLR FLT
W2 12 P lsRLBi=s s a2
2C CRC i 1 Q%%EPD‘]%E PRV
Jy CRC ARILH NFAULT #1
_ CONTROLLER_FA e s .
CRC_ERR_MODE = 1b ULT STATUS %17 BiT &7 TotRfE
5
nFAULT 1 -
yskgsia | SOFET Vow BT 50 | SATURATION FLAGS_E | CONTROLLER FA | EECS S 0 i FE) : RUBLEIE tHHRLRAS I A T
L SRS B (L0 N=1b ULT_STATUS #if7 | MM e i
= JEHEE
. N FAULT 1
FRHT Vyw BIE- " . ) e
- ] ST VM T SATURATION_FLAGS_E | CONTROLLER_FA e 13« LR IR B AR AR I I B T
B l'—'“";gf;ﬁgjﬁ@ﬂ N=1b ULT_STATUS %77 eh e
- ° s
OTW_REP = 0b - &7 EfT P& (3
s Tt NFAULT Fl
e >
(OTW) v>Totw - GATE_DRIVER_FA . . .
OTW_REP = 1b ULT STATUS 575 BT EfT P (3
i
NnFAULT FI
FET #:07 ST - GATE_DRIVER_FA — i Hal:
(TSD_FET) 47 TTSD_FET ULT_STATUS %47 LS 3 Ty <Trsp_rer - TTsp_FET Hys
5
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7.3.24.1 VM BJERESE

UTRAEARATT I VM 5] L % N B B H TR A 2K T Vo BB ( VM UVLO RFEEIME ) , ISR FET. IK
B iy B R AL IR AR S pi2E ], Wi 7-60 Fros . HERAE VM UVLO 4, MCF8316D i it N Z A0k
7+

BN o

A

Vuvio (max) rising — —
Vuvio (min) rising ——

Vuvio (max) falling — —
Vuvio (min) falling — —

DEVICE ON Z DEVICE OFF é DEVICE ON

v

Time —»

& 7-60. VM HLIER ES %
7.3.24.2 AVDD RJE85E (AVDD_UV)

FEATA I | Qi AVDD 51 B EFEZE Vaypp uv BUEBL R | P &t FET. SRE) & Hi i 52 Fl 8 -8 4 4%
W PSE 225 . T MCF8316D m1 i1 /4 ¥ fi % i# i AVDD #&JE gefit e | Ptk | RE R4 AVDD UV At
MCF8316D st & it N ZADIRE .

7.3.24.3 R ER B4 (BUCK_UV)

ARAEAR Tk FB_BK 1AL 1 LIS B AT Ve _uvio BRI, WIS UV % - MCF8316D 4k 42
¥ FB_BK HUE AT £ ¥ E FMEH. HT MCF8316D iy A& Fi itk th F s A2 e ds i vy, Rk, iR FB_BK Hi% %
ZJEBAR KT DUl & P 3 L ¥ UV, MCF8316D 1l fig 2> itk NG A IRAS

7.3.24.4 VCP HfFZE/RESE (CPUV)

WRAEAT AT VCP 5 ( A2 ) LR 2T Vepuy BRIME , W2 H A £ FET J24% nFAULT 5]
JHIBRE) BT RS FER T A DRIVER_FAULT i1 VCP_UV £ & A 1b. VCP RIE&MHIEIRIE |, #3441k
HIERIET ( WRBh 28547 BB nFAULT 31 ) . VCP_UV AR #FX BEIRA , B &t CLR_FLT frig k.

7.3.24.5 T EAY (OVP)

Tt VM 51 _E R N IR AT BT R & T Vovp » BREZEH FTE R FET 64 nFAULT 5 MK zh 2K H
o REFAAT ) DRIVER_FAULT f1 OVP 7 B AN 1b. OVP &M1& )G |, 8P IKE IEH sty ( shekiz
17 HFE M nFAULT 51 ) . OVP fifRFF I EARZ , E&E i@ CLR_FLT f7iEk. ¥ OVP_EN ¥ E A Ob K2k it
PRy R

A LM E OVP_SEL £k OVP HE X E N 22V 1L 34V,
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A

Vovp (Max) rising — —
Vove (min) rising — —

Vove (max) falling — —
Vove (min) falling — —

/ /
DEVICE ON DEVICE OFF DEVICE ON
nFAULT / /

v

Time —»
&l 7-61. i E4RH
7.3.24.6 I FH P (OCP)
A LLE T IR Z FET () HEARA N MOSFET i Fff. WiRis FET RHAEIT locp BIE KK HK TPk

W K s A] tocp , iR 50 H OCP F4E M4 OCP_MODE #U4T#:1E. locp BIMEET OCP_LVL #H47i%HE |
tocp i@id OCP_DEG #4714 ® , il OCP_MODE ] it & NP FhAS B A 2 - 4 e S Al E 3h ik

7.3.24.6.1 OCP #{775</7 (OCP_MODE = 00b)

MR RAE OCP FHA4ER |, it MOSFET #4525 H , nFAULT 5] ISR Z MK . IREFAE PR
DRIVER_FAULT. OCP #i#i; FET K OCP £ & 1b. 24 OCP % MiE 4 3Fi i CLR_FLT 7 & Hi 7% i
wmAJE , MEIEFIZEAT ( WSh33184T FFRB nFAULT 5111 ) .

A

Peak Current due
to deglitch time

IOCP -

/

loux

v

nFAULT Pulled High Fault Condition nFAULT Released
nFAULT

A\ 4

Time —» Clear Fault — 71

& 7-62. IHI AR - YIAERMTER
7.3.24.6.2 OCP 53 # % (OCP_MODE = 01b)

RN &4 OCP H4En: |, Fifs FET #4254 , nFAULT 5] B SRS MK 7 o MOk 25 2 17 8 R 10
DRIVER_FAULT. OCP Fl#iJ% FET f] OCP fi#% B A 1b. 7F tretry (TRETRY) W alid 5 |, #8446 H K E 1IEH
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AT (MR XS 288 47 BB nFAULT 518 ) . tretry A4 5 , DRIVER_FAULT. OCP FIA N FET ¥
OCP {7 &5 7N Ob,

A

_ Peak Current due
to deglitch time

locp —fp-—-—--—-—"—"———————————————

loux

v

—

toce | tReTRY
b
nFAULT Pulled High Fault Condition nFAULT Released
nFAULT >
Time —» }
Bl 7-63. R RY - BEERER
7.3.24.7 B RARY

A DA I M A 2 A T s 4 1) R ) MOSFET ) AR RAG N B I I i - SRR Z2 i ) MOSFET B Lyt ik
lek_ocp BB A T HUARWERKIII ] (tocp) , WA HFE I OCP F4F , JFAE M B S Aa k4 MOSFET ( rifH
&) o RERARE OCP H4f , MCF8316D st NEALIRES , K79 MCF8316D i1 Py #5 v i o e s A 25
H AL

7.3.24.8 TE/H8 e R R H] (HW_LOCK_ILIMIT)

TR B A DU BRI D e B it 1 — AT T 8 1 B R PR L, B bR &R 8. MCF8316D s A LA 38 EAT 1 2R 11
FLUA FRLIALI & o ZEATATE A | W ST AT AR B 0 HW_LOCK_ILIMIT MR TR F taw Lock i » T4 155
HW_LOCK_ILIMIT 44, J#4E HW_LOCK_ILIMIT_MODE #4748 M (i 4E . B B8 i HW_LOCK_ILIMIT
WE , MHREERK A tyw Lok ot B HW_LOCK_ILIMIT_DEG ## . HW_LOCK_ILIMIT_MODE #J LA &
NPORPR [ R : HW_LOCK_ILIMIT 87755 . HW_LOCK_ILIMIT HzhE ik, (ks HW_LOCK_ILIMIT. %%
 HW_LOCK_ILIMIT.

7.3.24.8.1 HW_LOCK_ILIMIT 847 %HF

TE1ZARE T R A2 HW_LOCK_ILIMIT FEAFB) , MOSFET HRAH B HW_LOCK_ILIMIT_MODE Pt # J H. nFAULT
W BREN K . HW_LOCK_ILIMIT #[5] MOSFET IR -

+ HW_LOCK_ILIMIT_MODE = 000b : )15 MOSFET ¥4 .

* HW_LOCK_ILIMIT_MODE = 001b : FiA &M MOSFET ¥ 5.

+ HW_LOCK_ILIMIT_MODE = 010b : 4 &l MOSFET ¥ 5.

HBER AS 2 AE 2 ) CONTROLLER_FAULT A1 HW_LOCK_ILIMIT £ &y 1b. 24 HW_LOCK_ILIMIT &4
TERR IR CLR_FLT Ak HiskeibEdr &5 |, WE IEHIZAT ( MRS 283247 3 H. nFAULT 51 IR ) -
7.3.24.8.2 HW_LOCK_ILIMIT V=87 %8

EZIE AN KA HW_LOCK_ILIMIT SEFi , MOSFET [PIRZE ¥ 1 HW_LOCK_ILIMIT_MODE Bt & J H. nFAULT
IR S AR . HW_LOCK_ILIMIT 5] MOSFET [#PIRZS :
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* HW_LOCK_ILIMIT_MODE = 011b : fir5 MOSFET 4 <l .
« HW_LOCK_ILIMIT_MODE = 100b : FiA&fll MOSFET 5
+ HW_LOCK_ILIMIT_MODE = 101b : 14 =l MOSFET 5

W B IR 25 B A7 35 ) CONTROLLER_FAULT Al HW_LOCK_ILIMIT fi# &8 A 1b. fE4H tick reTry ( H
LCK_RETRY #HTEE ) W) , £ HaVKE IEH 21T ( M sh 252173 H nFAULT 5188 ) - 78
tL ok ReTry A BAEIHIE , CONTROLLER_FAULT Il HW_LOCK_ILIMIT 474 & & 4y Ob.

7.3.24.8.3 HW_LOCK_ILIMIT {X#R#

FEZBE AT KA HW_ LOCK_ILIMIT F A I AN 22 AT AF T fRr 9 14 #8/E (HW_LOCK_ILIMIT_MODE = 110b). 7] LA
T RS 2 A7 2 ) CONTROLLER _FAULT A1 HW_LOCK_ILIMIT A7 8 A 1b SR 5 A4 41 e 46 I e i
PR A . MR IR B 4k 221247 . AR il A ik & Y R E R B EZ S . 24 HW_LOCK_ILIMIT 2143 ki 9F
JEIT CLR_FLT f Rk kbR &5 |, 555,

7.3.24.8.4 HW_LOCK_ILIMIT 222/
FEZIE AN KA HW_LOCK_ILIMIT FHAFR A HATAE(#(E (HW_LOCK_ILIMIT_MODE = 111b).
7.3.24.9 SR B PR (LOCK_ILIMIT)

B A PR I Th REFRAE T — AN AT L BRER PR B R, BT IR RS, MCF8316D & HF4: 4 ADC 1 H
HUAHHL IR ZEATATES 3 , n SRAT AT A A 3 . LOCKILIMIT (9 1)K T tiow i » < 830 %) LOCK_ILIMIT
HEE, IR LOCK_ILIMIT_MODE #$4ATAH M I/ . By H LOCK_ILIMIT B8 | Pt e ik o i ]
tiok umir B LOCK_ILIMIT_DEG %% . LOCK_ILIMIT_MODE nJ BA#% & JyPUFh AN [H] 52 : LOCK_ILIMIT #iff7
K. LOCK_ILIMIT HBHE , Xk LOCK_ILIMIT 145 LOCK_ILIMIT.

7.3.24.9.1 LOCK_ILIMIT 84725487

LN KA LOCK_ILIMIT S48, MOSFET HRZAH i LOCK_ILIMIT_MODE P& Jf H nFAULT #3X3)
fKH P LOCK_ILIMIT /5] MOSFET HJIRZ -

+ LOCK_ILIMIT_MODE = 000b : fif5 MOSFET ¥ Xl .

« LOCK_ILIMIT_MODE = 001b : i &Il MOSFET 5 .

« LOCK_ILIMIT_MODE = 010b : firf5 = fll MOSFET ¥ 5 .

IR A 25 47 4 H1 ) CONTROLLER_FAULT A1 LOCK_ILIMIT £ i% B 1b. 24 LOCK_ILIMIT 2% {4k it
CLR_FLT hrk ihifbrilebsdn &5 | B IEHIEAT (MRS #1247 H nFAULT SR ) -
7.3.24.9.2 LOCK_ILIMIT 3% %

FEIZRLT KA LOCK_ILIMIT FRit , MOSFET HRZS44 B LOCK_ILIMIT_MODE it & J H. nFAULT #£4K2)
K. LOCK_ILIMIT /8] MOSFET KR :

« LOCK_ILIMIT_MODE = 011b : Jif5§ MOSFET ¥t <.

« LOCK_ILIMIT_MODE = 100b : fif5{&fll MOSFET )i

+ LOCK_ILIMIT_MODE = 101b : iy &l MOSFET )5

W IR A5 2 A7 2% ) CONTROLLER_FAULT #1 LOCK_ILIMIT A B A 1b. EL I tick retry ( H
LCK_RETRY #HATHECE ) WIS , & A E IEWIE4T ( MR KZ #5352 17 9 B nFAULT 51 BRI ) o 7
t ok reTry JAAZIMIE , CONTROLLER_FAULT Al LOCK_ILIMIT {74 % & Jy Ob.

7.3.24.9.3 LOCK_ILIMIT {X#R &

FEZRE N KA LOCK_ILIMIT SR A HATAET R P4 (LOCK_ILIMIT_MODE = 110b). 1] Ld i s i
R TS T ) CONTROLLER _FAULT #1 LOCK_ILIMIT 79 & 1b SR 45 4 e A6 Il e 7 B ot Bk . WA 3k 5
PRAR BT o A EB R ) % L A R E SR B FZ S . 24 LOCK_ILIMIT 46435 B JFi ik CLR_FLT 47 & i Ea
R, WA TER.
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7.3.24.9.4 LOCK_ILIMIT 225/
FEZIEE AN KA LOCK_ILIMIT S A2 PATAE A #:4F (LOCK_ILIMIT_MODE = 111b).
7.3.24.10 BELHLBEAR N

MCF8316D #f& it A ] ity 8 5 A ML A A 5 FEHLAE 75 AL B0 RAS . AL 0 R TAF |, g R DRI A SE e
MEBUERE DL Br TR S A EHVBUE B DAL , R HLERESI R 48, MCF8316D & w] LR i 1% it
AT AH RL B A . AT DU AR B2 1) 2 A7 2867 (LOCK/2/3_EN) SReAA FH A8 Aar DAL | A0 I FEATLAS I o

7.3.24.10.1 i 1 : F#%EF (ABN_SPEED)

MCF8316D fF&k W il & | 75 AT An] iy % n B 2 i ik LOCK_ABN_SPEED , i< 153 ABN_ SPEED B e
JFHE4E MTR_LCK_MODE #47#:/E. "Lt LOCK_ABN_SPEED #7748 Kk B WE. 7 LB LOCK1_EN
S5 125 H ABN_SPEED 4iiE .

7.3.24.10.2 8l 2 : 7% BEMF (ABN_BEMF)

MCF8316D fili 5 st Hizh %, DMEAE PI#A b DL A7 0B AT il Kz G 500 S 3 4 5 8 A S50 1) 5l B2 AT BEMIF
WHOT ST S A A AT LR B LRI, B TR SO Eh A, BRI S S B A HER
M E MR BB S W R 3% 2 M ZEE 8 ABNORMAL_BEMF_PERSISTENT_TIME ]
ABNORMAL_BEMF_THR i , £xfili 5% BEMF #f& |, JEHRHE MTR_LCK_MODE $4T#:1F -

AL LOCK2_EN k5 F/45 i ABN_BEMF 85 .
7.3.24.10.3 Lock3 : E##l#/& (NO_MTR)

MCF8316D ¥ *"*{WJéjB:/\ﬂ‘HﬁJ:B’J?FH HL 5 a0 FAT A RAR T NO_MTR_THR ik 500ms , j2x 175 2
NO_MTR =f}. mrLli#id MTR_LCK_MODE K/ & X NO_MTR FHAFfm s, 7] LLidid LOCK3_EN kJ5 H /45
F NO_MTR #i & .

#IE
o CHHEPLEEE/NT 2Hz B, AR LI T AR
© FEHANURZ (IPD. XFFER0N 5 ) RASHAR , JCrpLS R D Re AN T ( RIS B o2 it ) o 1%
THRELETF IR R AS T AT (B RS ) o
o TLLEE K NO_MTR_FLT_CLOSEDLOOP_DIS #& A 1b Sk F P34 1 8] 1) J5 B AL i B i

7.3.24.11 EH84E (MTR_LCK)

MCF8316D 27t HiHLiz 17 W a] Ff A 2 2 BAEEA F I B HLBUE B (IS BIBUE R ) o« 248 HBiE s
M2z —KAER , 5% MTR_LCK FH4F 34 MTR_LCK_MODE U {T#:1E .

BT B R AT DA RS B AR | JF HOAT LA LCK_RETRY it B & ik . MTR_LCK_MODE {v; 7] LL7E P4 Fi
AFEE R T84T - MTR_LCK i, MTR_LCK HzhER. VIR MTR_LCK Azt MTR_LCK.

7.3.24.11.1 MTR_LCK £ 725545

HIE LT KA MTR_LCK F4EE , MOSFET PR B MTR_LCK_MODE #A7HCE Jf H. nFAULT #£9K5)04
fikHF. MTR_LCK #[i] MOSFET (IR -

* MTR_LCK_MODE = 000b : fiifi MOSFET 4 %[k .

+ MTR_LCK_MODE = 001b : i &l MOSFET 5.

+ MTR_LCK_MODE = 010b : fiff &l MOSFET 5.

R A A7 2 ) CONTROLLER_FAULT. MTR_LCK FlAH M () B8 E S AL B A 1b. 24 MTR_LCK
ZEERRFEST CLR_FLT Ak BG4 )5 , B IEWIE1T ( MR 30 2332 17 9F H. nFAULT 5| IR
) .
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7.3.24.11.2 MTR_LCK B 3/FE

MAEZAE R R AE MTR_LCK A48 , MOSFET [IR#&K 1 MTR_LCK_MODE #H1THC & Jf H nFAULT #:9Kz04
fik#~F. MTR_LCK i MOSFET (IR :

+ MTR_LCK_MODE = 011b : fif5 MOSFET 4 3<Hf .

+ MTR_LCK_MODE = 100b : Fif &l MOSFET 5.,

« MTR_LCK_MODE = 101b : ji3 &l MOSFET %,

Al OIR A5 27 A7 25 ) CONTROLLER_FAULT. MTR_LCK AIAH R 1 B LB & S A ai ik BN 1b. A&
tick ReTry ( I LCK_RETRY BATECE ) MAJE , & BaK R EF 21T ( MRS S) #3247 ¢ H nFAULT 5 IR
) o 7 tiek reTry FIHIEIMJE , CONTROLLER_FAULT. MTR_LCK FIA S (# HLHLEA & 4 AFO7 bt 8 4 Ob.

7.3.24.11.3 MTR_LCK {X#R#

EZREAT KA MTR_LCK SRR AL HATEM LAY 1 #/E (MTR_LCK_MODE = 110b). 8 ih K i ok 45 %5 77 %
Hf) CONTROLLER_FAULT. MTR_LCK FlAH M ) EAT 8 & 2 A BB N 1b SRR & AL 2 S 4F . MK 2h 2%
YhEEITAT o AN ) B I A R R RS FAZ S L. 24 MTR_LCK 275 4 Jf it CLR_FLT 7 & Hi ¥ e il i
mAE , WETERR.

7.3.24.11.4 MTR_LCK =2%/F

EZIEAN KA MTR_LCK SR A2 AT/ (MTR_LCK_MODE = 111b).

7.3.24.12 EEPROM #([&

MCF8316D #Efit EEPROM W[ Thae , ARG 148 F & EEPROM S A i ( EEPROM 5 A A [a] H B
UVLO ) . EEPROM #4455 5 A 35l EEPROM #(4l AVLAC KIS ML Fig 47 . 4k tH EEPROM #2821 |
MCF8316D #B<x#11T CRC MIZA BRI T - WEAFAE CRC sLA BRI AVLED |, <=1 %] EEPROM i I+ 4
EEP_FAULT_MODE #47#:4F. ff EEP_FAULT_MODE ¥ & & Ob , nFAULT &##u ZMKH T, FET 4Tk
AIRA , i CONTROLLER_FAULT #l EEPROM_ERR_STATUS fi<:#ti% & M 1b , E 3l id B CLR_FLT B A
1b KiE . W EEP_FAULT _MODE &% & A 1b , 47 nFAULT 5|1 CONTROLLER_FAULT ik
ik pE |, Jf H EEPROM_ERR_STATUS f7i % &N 1b , HE iy (FET) & 1EH 4k%:. @idm CLR_FLT 5 A
1b , A LLE MR A (B8 nFAULT 511 , CONTROLLER_FAULT. EEPROM_ERR_STATUS # % 5 0b )

&iE

o IRRIR MR ER R S TR 9 E R Y EEPROM B2Ear 4, PUEEC B A\ EEPROM HH#EEI F/RAM &
e,

o I EEPROM 5 A#{ETT LM E EEPROM ##E AULEL [ &, EEPROM B ARG |
MCF8316D 4 H h%l %} Hi# EEPROM {5 5 Hr# CRC - T Hi /5 # CRC W4 7L 542 EEPROM 25X
fr A H T8 7 EEPROM H34E A VLRSI o

o AMERRFAL T HECIRAS |, AT DLk T EEPROM B\,

7.3.24.13 12C CRC #(}&

MCF8316D #2ft [2C CRC ks I ThRERAG M 12C F55 i 4ti% . 5 12C CRC & , MCF8316D £k #A4~ 12C
HHlE AT CRC 5. WIRAFTE CRC AILHL , W45 %] 12C CRC #if# i+t #i CRC_ERR_MODE #hAT#:/E .

i CRC_ERR MODE # &N Ob , nFAULT & ## EM M F. FET & THEMHEERE , M
CONTROLLER_FAULT #il I2C_CRC_FAULT_STATUS fi & ¥ E N 1b , EE#E [ CLR_FLT S A 1b Kikkk
W& F . W CRC_ERR_MODE # &N 1b , W< 7E nFAULT 5|1 CONTROLLER_FAULT _I-#i5 i |

J£H 12C_CRC_FAULT_STATUS %% 1b , HE# 21T (FET) SIEH4k4:. il m CLR_FLT A 1b, AILL
TERR A ER S (B nFAULT 51 , CONTROLLER_FAULT. 12C_CRC_FAULT STATUS #& N 0b) .

7.3.24.14 BN VM ( RIE ) 53

MCF8316D #24t 7 Al B & 1) VM KR ThAE. MCF8316D fi & K JK i f& ity VM H°F- i MIN_VM_MOTOR #
B, X VM R R R S B MIN_VM_MODE # & . W% MIN_VM_MODE % &N 0b , VM K JE#kE ( 7F
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MIN_VM_MOTOR I ) ¥ 8if7 , 7 H FET & TmHEIUIRE , BREE M CLR_FLT A5 A 1b SkiF bk il b 2%
. i MIN_VM_MODE % E# 1b , ll VM X E#kE ( £ MIN_VM_MOTOR I ) H3hiER , —H VM >
(MIN_VM_MOTOR + VOLTAGE_HYSTERESIS) , #fit I B bLIEAT .

7.3.2415 B X VM ( 3E ) &

MCF8316D 24t 7 nfit & VM i JE &3 T fE. MCF8316D fit & id J& #f i) VM HL-F- 1 MAX_VM_MOTOR #
B, it VM B i MAX_VM_MODE % & . i MAX_VM_MODE # &4 0b , VM it JE#kE ( 7
MAX_VM_MOTOR I ) #8847 , 3£ H FET AT R , ER@#E M CLR_FLT 25 A 1b RiERR ML,
R MAX_VM_MODE % & 1b, Il VM i JEikfz ( £ MAX_VM_MOTOR I ) «HZNER , —H VM <
(MAX_VM_MOTOR - VOLTAGE_HYSTERESIS) , #${5t &I 4G HALIEAT

7.3.24.16 MPET &

f#F] MPET _IPD_FAULT & 5 e BN e g & HATR] (4% . 24 IPD i ink 28 I8 22386 B b T &2 B0 (8 2 WO 46 Y
W, 2%k MPET_IPD_FAULT , 4075 7.3.24.17 WhfTiR . 4% A BLIER S MCF8316D 524 MPET IPD HLJiH
R4 BA o L BEL A B AL B O s O A, S ok s

fitH] MPET_BEMF_FAULT .75 BEMF %SGl R 5 ik . A3 1K S sl 3T STAT_DETECT_THR i%
BRBER , SOz SRR IOR — Ao fl e B T A IR TR RC B i AT IS AT I LR
b

7.3.24.17 IPD #if&

MM EHECE N IPD ( MTR_STARTUP % & N 10b ) i , MCF8316D i ] 12 A7t 28k A5 5 IPD 31 1a] B i b
FFRUR BERtE] . 7€ IPD A, B¥EM 10MHz () IPD IS R 48K 25 B i 2 75 i 2h F 73] IPD_CURR_THR ; 1
BRI (fEHERIAR] IPD_CURR_THR ZRiithAf 28 H ) , WIS KK 1MHz. 100kHz A1 10kHz [ H %A
HKEfphEE IPD. Wi IPD 118 237 AU ASB BhA R R it ( B RIA 2] IPD_CURR_THR ) , <& fil &
IPD_T1_FAULT. Z&flih , SykE R FrE IR EIA) IPD B8 IRAG A 7E IPD s B HA ] IR 75 i R0 B % .
WRAE AR 2 IPD THET 880 b ( R FREREIE ) | Wik IPD_T2_FAULT. A/~ w] Rl k
IPD_TIMEOUT_FAULT_EN %y 1b 3kJ3 il IPD #2i; ( IPD it 28Ri ) -

WIERAE 47T IPD Fkif S BUHR E &R a2 K& T —A IPD kel , ) IPD 45 AN IE#MEE R .l
IPD_FREQ_FAULT_EN #% &} 1b , MCF8316D W] LLfEIXFi it A4 %44 IPD_FREQ_FAULT (1 #khs. s
IPD #5251~ IPD HLJBRHIFD IPD B T & i iy, B an SR e pL s T IPD S, IPD LR §IA0 IPD R
s E g, W Rk IPD_FREQ_FAULT.

KAEAET IPD # &l , MCF8316D & 1b% T IPD gzt fE , JF H FET &4 F &4 . MCF8316D 7£
tiek reTry &G HBVEIRE T IPD K)HZ).

7.3.24.18 FET ##&% (OTW)

W FET RE#EE FET #ELRME (Totw) , NFAULT SH EKH T, JF B IK SR & T A4 10 OT Al
OTW fitk BN 1b. FLUEY OTW_REP % EN 1b KJGH OTW #i?i ( 78 nFAULT FILREN b ) o #8042
PAT AT HADERAE | JF H 240822817 nFAULT 5l gH% , T OTW AL REFZERES , HR#ET CLR_FLT
AL BRI B i A T E & IRE. (Totw - Totw_Hys)-

7.3.24.19 FET #<cli (TSD_FET)

IR FET IRBOEIE FET #OCHIRAA (Trsp per)  WSEHIITA FET. SCHT a7 22904 nFAULT 51 IERE) AMKH
o A RS FEL T DRIVER_FAULT. OT Al OTS 7B A 1b. 24 A% IR B 28 A% T HR O i B Al f 38 T
m (Trsp_ret - Trsp_ et Hys) M, BHIKE IEWIEAT ( SKB#AIE4T R nFAULT 511 ) o OTS AR FFEIFE il
o R KA T I BHRET CLR_FLT ik SRk dy 4. ToikZE R4 Thag .

&1
AR WAZIREETH = 2 Trsp suck » MCF8316D KdhAT A , fERXMIGIL T , By sk A #Ok = AL
4 Ob.

£
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7.4 B ThEEAE

7.4.1 ZYEEHERC

7.41.1 EEIRER

FEREARAESCT , MOSFET. R #s . M RfaEas. WATHL. AVDD LDO FaE#sfl 12 C R Zkhb T25 IR
B DEV_MODE ECE N 1b , 7 LUK S FAC B A3k NBEIR (A2 501 ) B, SPEED 5|11 12C # iy 4
e HENALE HEIRRZS |, 0k 7-8 BTk

7.4.1.2 AR

"] DL f DEV_MODE ACE 7y Ob ek 85 MHI B AR ILEs iz 1T ARSI , iR, AVDD LDO. [#
AR A 12C M T ATIRE |, AL T IRIRES | BAFE S M AE Tl 4. SPEED 5IM (2 T8,
PWM =i s AN ) 5 12C A fr 4 (25T 12C HUIEEERIN ) TREENFLR HAFHLRAS | 3k 7-8 FTik.

HEANAR AU SCEAS R A AR IR G T
R 7-T. FpHEHENLE B BIE

A\ (SPEED_MODE) FEHIE B M B REF_PROFILE_CONFIG = 00b | REF_PROFILE_CONFIG 5 00b
e (OOb) VEN_SB 1% x VANA_FS 1% x VANA_FS
VEX_sB 5% x Vana_Fs 5% X VaNA_Fs
PWM (01b) Dutyex_se/EN_sB (1% , DUTY_HYS) i KfE 0%
I2C (10b) DIGITAL_SPEED_CTRLex sg/ | (1% , DUTY_HYS ) ik kfi x 0
EN_SB 32767
$i# (11b) Fredex_ssEN_sB (1% , DUTY_HYS ) [ KfE x <3Hz
INPUT_MAXIMUM_FREQ ( £/
9 3Hz )
R 7-8. FENEGE H BEIRIAF U I 2% 4
TR Ar S BENFFHLEAE B AL BEAREIREA 8 H BRER %
. V <V St V >V SEAH
(e Vspeep < VEN_sB Vspeep > VEx_sB speep < Ven st F4k speep > Vex st F4k
toeET sL_ANA tDET_ANA
\V/ <V, #Hs: .
PWM Dutyspeep < Dutyen_s Dutyspeep > Dutyex_ss ¢ speep < Vi 52 Vspeep > Vin 45 toer_pwm
DET_SL_PWM
A%
DIGITAL_SPEED CTRL>  |D/C!TAL SPEED CTRL &
2c DIGITAL_SPEED_CTRL < | p5,511a| "SPEED_CTRL 7 Ob 555k Vepeep > Vi 4 t
DIGITAL_SPEED_CTRLen sg - —7 TEXS ISLEEP_ENTRY_TIME [ | SPEED ™ TIH T2 "DET_PWM
B |, _| _
Vspeep < ViL
LS Freqspeep < Freqen_ss Freqspeep > Freqex_ss Vspeep < VL F4k Vspeep > Vin #7455 toer_pwm
toeT sL_Pwm

&
VSPEED . SPEED %]ﬂfﬂiﬁﬁ)\%}i , DUtySPEED . SPEED élﬂfﬂiﬁ)\ PWM ljjétt , FrequEED : SPEED
EIL LN TES

7.4.1.3 MEEAL (CLR_FLT)

FEAFAERAF R OL T, S F AR RWPIRAS |, DI BRI DI MOSFET M AL, MlbaskfHEkkE |, &
AT LLE R CLR_FLT #E Y 1b FHAHEAN TARIRE
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7.5 ShEEEO

7.5.1 DRVOFF Zjg¢

* DRVOFF 5| HIBRZ) Jy ey PR, o B a2 aif] , Frfa7sA> MOSFET ¥ & T mBAPiiRA . wiik7E DRVOFF
UK N ey HESP B LS R Ay AN AE SR | IR AF AT RSB 2T ML E BEMF S 25 ik . N DRVOFF K3y &
P, R AR N m T 220 10s DU R %2 421847

7.5.2 DAC %t

MCF8316D EH M/ 12 £ DAC , aJ#E DACOUT1 #il DACOUT2 5| il |4 HiAH 24 T3 w2 B I B R . ok
DAC #it RN 3V, iX4k DACOUT 5| fil_FFe At (145 5 vl F T S BRES N 304 &, I m B 3 18 8 06 2 4 | 3 50
MUANE B (8] . ZE/E DACOUT1 1 DACOUT2 IR i (19 74% & i) #h bk 43 7] i F§ DACOUT1_VAR_ADDR #
DACOUT2 VAR _ADDR # 17l & . il ¥ DAC_SOx_SEL % Jy 00b , AJZE5| 1 36 it DACOUT1 , Jf7]
e | 38 LPdE DACOUT2. DACOUT2 i nlfE5| il 37 Lf#tft. X5 36. 37 H{E DAC #id
DAC_ENABLE A& N 1b.

7.5.3 B H

MCF8316D m] 7 SOX 5|l F#Ef4t iy B A N B Zs M H . SOX H#H /e 51 | 38 L#gfit |, JFmr@it
DAC_SOx_SEL it &.

7.5.4 IRGWH

MCF8316D 1 — MW E R s , HIEITA B Sh e A i U A . MCF8316D BRI T B 2 i I A A iR
it LR A% 2 LIRS FLIT AN 75 AR S 8 i A B YL

405 MCF8316D i AL i I 2t B FEFA B (1 R 25K, I MCF8316D 43t 17 ST ANl I i 3 4 Fr) 126 300 o

HNT O E EMI E: MCF8316D /AT @S A H R O (SSM) ( & i
SPREAD_SPECTRUM_MODULATION_DIS ) i1 il i et 45 2% F) 356 357

7.5.4.1 SMERRTEPIR

IR EXT_CLK 51 EH2 0 SRS H A B EEHE | T LB = MCF8316D 15 T A iff [ Vi [l N (s E A AR IS, ]
7-64 Pz . EXT_CLK H F T HHE Py I Bk a5 - S8 B 100 0 S B ik & (R 5255 S0 X JSE A DL
fic. myCLEE K EXT_CLK_EN BE N 1b REEFHIMBI B, 7T LLisd EXT_CLK_CONFIG KL E Sl fhi

Internal

EXT_CLK] calbrate | (¢ cillator
(60 MH2)

B 7-64. SMERI PRk

#HIE
AR B AT, R DALE 7R T I RS FE (A . MCF8316D 4 £E T A X 4 4 FH N IR %
#x b
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7.5.5 SFEEETH

MCF8316D 4t 7 #MHE I 145t - EXT_WDT_EN fZ N BN 1b LUR HANSETIM. B HIZEEE | 2347E
T B 11 I 1) ) B P9 5455 oK E AN R B T N 25 A ( EXT_WD 5 B H 7 31 e P i e e | 78 12C BEUF
WATCHDOG_TICKLE % &~ 1b ) ; P AN 2230 2 75 2 [a) {0 B 0] 18] [ s 1 B B i 1), T2 ok & 114 i
P&, A LA H EXT_WDT_FAULT_MODE ¥ % [ 14 i b v )97 e B oM AR 55 w8 MOSFET 4 T =i SRS T )
B . AT LUERE ] CLR_FLT B 1b RIGMRBFE R H . MR AR IER K , WATCHDOG_FAULT 714
BN b, WRAE TR B R (R B 22 2 i LR — AN S WA T 28 B A TR A SR F — MR
o XA T ESIE AT MCU ( BIANEE TN ) BIS4TRAL , FEAEANE MCU AT /EE AR S I 1B L
¥ MCF8316D MOSFET & T &7,

{£ ] EXT_WDT_INPUT_MODE & #4MEE T 15N |, iz N7 L2 EXT_WD 5| JiEk 12C #10. il K& 1k
i 4] 1 A3 225 75 22 [B) ) B TE) TE) B EXT_WDT_CONFIG it & ; XT3 T EXT_WD 51 BIRE T 10 |, 4 Fhist )i E
5 100. 200. 500 A1 1000ms %I 3T 12C (K& 140 , 4 Fhint e % B N 1s. 2s. 5s Al 10s.

i
FES 2 EXT_WDT_CONFIG At & 2 #i , Mol EXT_WDT_EN &4 Ob SKEEH A1,
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7.6 EEPROM 58 #1 12C #0

7.6.1 EEPROM 17/

MCF8316D 4 1024 fii ( 16 17 , &:4T 64 7 ) [f) EEPROM , I T 17 EAHLAC B S8 BRI IT TN (4
I 64 PLARAE— IRIBE R ERAE PR ) |, (HSCRF 32 A5 NFI B . T LA 12C #4780 % EEPROM #:47
BN, EEEMEH 12C BT O PATEREEME. XN T EEPROM 15 T/RAM 25 17 %% i T #hhik
0x000080-0x0000AE .

&
INTE LA RS , MCF8316D 74 ft it 47 EEPROM 5 N AL BN #AE

7.6.1.1 EEPROM B

#BiE
o HAENBE T NS EIRE ( LA B SIS ) B, A NKH EEPROM 5. {fE8A
EEPROM S5 A& , VM RiiZ% = 6V , UIHIfEFTA sl ( AVDD. FB_BK il DVDD ) f#RF{E%L
TERMIETEE A , I H EEPROM 5 AR S PRAEMT UVLO 2 i .
*  HIT EEPROM 5 AN REAEAEEAIE N IR (T, = 85°C iy 20000 5N ) |, TI A
TERRUR b /M2 e % EEPROM AT 5 N, B (WA f748 W B B IO 7E 52 T/RAM 2 {748
(0x000080-0x0000AE) | 5Es% ; R BRIAAL & 7 %5 N EEPROM ( &K LAt )

7£ MCF8316D ' , EEPROM B A2 40 T .

1. ¥ 1SD MR E ( Ban)3 HEFFD . BRR MRS S RE . R BIESE ) 5
17 %% 0x000080 (ISD_CONFIG).

2. W BREN AN R BHINECE (B I IRE AR . E S S R IRE . Kpy KifH% ) B AT A4
0x000082 (REV_DRIVE_CONFIG).

3. HHHUEZIEE (HlEshJ7iE. IPD 4. MF2H5E ) 5 AF 74 0x000084 (MOTOR_STARTUP1).

4. VGHAUSZNE (IR P ERMRE . HIEMERSE ) 5 NG44 0x000086
(MOTOR_STARTUP2).

5. KHENIEHIEE (FIEERRNE. 5. PWM IR, FG (55254 ) 5 N&174 0x000088
(CLOSED_LOOP1).

6. K HANIEHIECE (BRI SR AT R, LT IR T, IS RS ) 5 N AEAS 0x00008A

(CLOSED_LOOP2).

BRI E (BNl BEMF %8, BRI Kp. Ki 2k ) 5 A% 174 0x00008C (CLOSED _LOOP3).

W HIEE (G R Kp. Ki FlR KEESE ) 5 A% /74 0x00008E (CLOSED_LOOP4).

9. KW AR T B AT AR R IRAE . BT R PR E AR . H RS S N E A2 4 0x000090
(FAULT_CONFIG1).

10. ¥k B (I anAE e IR PR R VE . OV. UV IRAEAIERIE . Sl Bk TCHNLBESE ) BN A7
%% 0x000092 (FAULT_CONFIG2).

M. B EIRRCE (g2, Bt AR 5 KA ) 5 NF 74 0000094 -
0x00009E (SPEED_PROFILES1-6).

12. KA IECE ( F140 1ISD is47 i A AR . MPET 25045 ) 5 N 41725 0x0000A0 (INT_ALGO_1).

13. BT E (ks in MPET 244, B H IPD s #e. Eahflai ks, FHBINESE ) 5N a5
0x0000A2 (INT_ALGO_2).

14, K T AR (L PWM ) . BRAKE 3 i 25 1) 5] B & 5 N\ 2712 7% 0x0000A4
(PIN_CONFIG1).

15. K2R B E (141 DAC/SOX. 1PC Hbsihik. 5 FzhA CSA M. HAHSIASREMA . e RIER. HEN
e %45 ) ‘5 N 1728 0x0000A6 i1 0x0000A8 ( DEVICE_CONFIG1 #il DEVICE_CONFIG2) .

© N
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16. K AMEECE (BIINFEX I . R R . DIR %A, J5H SSM % ) 5 A %1748 0x0000AA
(PERI_CONFIG1).

17. KR IRE) 2e e B (Bl 38 %e . CSA 925, OCP HiF. #x. B OVP. W F. M. FEEm
TRAESE ) 5 N 17 %% 0XxO000AC Al 0XO000AE ( GD_CONFIG1 fil GD_CONFIG2 ) .

18. ¥ 0x8A500000 5 N\ 2777 #% OXO000EA , LUK F T/RAM 277748 (0x000080-0x0000AE) {5 N\ EEPROM.

19. 4% 750ms LU EEPROM B A\ #:1E 58 B

20. 750ms J5 , 24X Ox0000EA Zif7#s , LAFfRH OV AN 0x0. IXFE AT ik EEPROM 5 NI #42 O B2 578 il o

AT DU 55 A O 1 2 A7 2% S Ok B AT AP IR 1-17 . TEFTE B F/IRAM Zi (728 88 S 0 AT B IME S, NHT
IR 18-20 #5 T/IRAM FA7#s N 55 N EEPROM .,

7.6.1.2 EEPROM X

7 MCF8316D ' , EEPROM #ZHGE R4 T Frox .

1. 0x40000000 5 A 2747 4% 0x0000EA , LI¥s EEPROM ¥#E15 A\ 5% T/RAM 25 172% (0x000080-0x0000AE).

2. 4% 100ms LAE EEPROM iz H#E 52 i o

3. i 12C BT A BUY FIRAM ZF 7 a8(E , —UCEE 1 8 2 DMEFA78% , 075 7.6.2 hATiR . 2 T/RAM 2747
ek 4bF 0x000080-0x0000AE Vi lH 2 . XFF 32 fristiuiff |, Zrfrgs bt L 2 BB ( RAEAN
HEFRE—AS 16 fifiE ) .

7.6.1.3 EEPROM Security

MCF8316D y EEPROM %7 {7 28 2 it vl it & (i 5 14 . 7] LAf# i} EEPROM_LOCK_MODE B¢ & #4725 , 1
TR

e 00b : EFE%MLEIT 0¥ EEPROM EEUFIE N

* 01b : EEPROM B:HURI 5 N 75 EAT 2501 %50

* 10b : EEPROM iHU 75 A %15 ; EEPROM 5 A4 7K A8H
* 11b : EEPROM 5 # 7k A8l &

Y JjE EEPROM i1 —A 15 i , 11 DEVICE_CONFIG1 % 17 # 41 ff) EEPROM_LOCK_KEY # 7K.

EEPROM_LOCK_KEY A #4175 AiJjli ( 24 EEPROM_LOCK_MODE # & 00b 5% 01b it} ) , {HAREF4TiHL
Vil

78 J5 3 T35 14 i 3 B 5 N3 ( EEPROM_LOCK_MODE #& &N 01b B¢ 10b ) J& , I e FiAE 4 vk b v /nie i
J& ¥ EEPROM_LOCK_KEY 1% & 1% 5 N\ OxF8 #7745 1] USER_EEPROM_KEY 7B , )5 ffdid
12C Ki%%—/ EEPROM i:BU/5 NH 4. HERAGBFEEA., HENERS . Br S s R EMrmZEmLS A,

b H/M S BN A U R A R LA B B G 4 EEPROM B/ B ANH % . WIRE N T LRI | 580
EEPROM 25U/ 5 N 55 ¥ 4046 - MCF8316D A2 i b sl /5 NTE R o B HU/ 5 N $i& T EEPROM UL A AH
NI FIRAM A& . EEPROM_LOCK_MODE L %14 & EEPROM ZF {7 asi—&84r , Rk, AHIR 20 BBy
B N#93E F T 1 EEPROM_LOCK_MODE i & (13X 207 7 B .

7.6.2 I’C B0
MCF8316D ifif 12C #4780 54 MCU #473% 4% . MCF8316D & — M 5| 28 iE B2 1K) 12C Hin. 4k
MCU #] LA 1% 4% %7 MCF8316D H (AT Aa] JE (% B ¥ A7 ae HEAT BEEU S5 N o

#1E
NSEBIAT SRS, MRS 12C B AR AT Z A fd ] 100ps ZEIR

7.6.2.1 12C g
X T7-9 ERT 12C FiEgig .
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% 7-9. 12C HEFEHKR
TARGET_ID RIW CONTROL WORD DATA CRC-8

A6 - A0 WO CW23 - CWO0 D15/D31/D63 - DO C7-CO0

B#5 ID F RIW AL : 55— A0 E 7 60 12C Hiz ID, JEHRER/ S N4 A, % T MCF8316D (A~ 44
i, SEEEBLLE N 24 RifElFIreE | Bt RIW A245444 0.
24 frFEEHlF o Histhhl SR — 24 fidsdifi. % 7-10 R 7 Hl s .

& 7-10. 24 hriE R

OP_R/W CRC_EN DLEN MEM_SEC MEM_PAGE MEM_ADDR
cw23 cw22 CW21 - CW20 CW19 - CW16 CW15 - CW12 CW11 - CWO

N HVELH GO T ] RSB
OP_RW - EEUBA : RIW frf2 A X i (1b) #/EE S5 N (0b) #ERIME B . X T 5 NHAE
MCF8316D 4 1iit 7t 24 izl 5 Kk EdE 7. *F Tz lE , MCF8316D ¥ fiiit 1t 24 itz 7 2 )5 A
HOEEEEFEIERE BN 12C S K .
CRC_EN - BHEHFIUAKLK (CRC) : MCF8316D 3 ffifiid CRC HKIGUF ik se k. izl &% )5 f CRC
.
DLEN - ¥dEKE : DLEN FE U EHMEB MCU %4 k1% % MCF8316D H%t#E i K& . MCF8316D Wil s i =%t
BARKSE - 16 fir. 32 f7411 64 7.

KT BEKERE

DLEN & AR
00b 16 i
01b 32 fi
10b 64 fi
11b R

MEM_SEC - 7Ff##8B : MCF8316D i1 i & fr B AP AL HIHE 41 7 b B = /NS SR b A7 T ok - 17 Afs
B FEREAR L. FERE AR ibl . AR BOR A 4 AL BL, RORfEEAS AL ELIT R A 4R B, 10 RAM. ROM

&,

MEM_PAGE - FRfE#R I : f7fids 2 — > 4 AL B, RO A7 e B T IO A7 i 25 0T

MEM_ADDR - Ff&asHhdl : 776% ss bbb R bk 5 12 A7, 5238 22 frthik i MCF8316D fifi F 4 =/
B (B2 B, RMBRe vl fEfEasshhl ) fE N B IE . X T /2 4% 2547 B 0x000000-0x000800 , 17 fif 2% & B
0x0 , 728 TN 00 , fEfi ek A% 12 £7 ( 0x000 18 0x000000 , 0x080 {7 0x000080 , 0x800 L7
0x000800 ) . JITH # K A7fk 247 B ( EEPROM #1 RAM 255 ) #54 MEM_SEC 1 MEM_PAGE f{# , ¥I% 8 T
0x0. frfi HAh MEM_SEC. MEM_PAGE 158 , AL

BT - X T MCF8316D HIEEME |, 24 frdsihil 7 )5 BREdE 775 . 5% ) DLEN FEB N 5iZ B K%+
FEBAAT R . W R A 805 DLEN ARIGHEE |, WS N BB E 7.

CRC i : ezl 7 hH M 7 CRC Thag , MAAZIES NS5 45N ik CRC F¥. f% CRC FHiit5iH)
TR S, ST 7.6.2.6.

7.6.2.2 12C EANEE

L 12C #4471 MCF8316D 5 ANHS W KLU 741 (15K 7-65 ) .
1. 12C Bah%fE-
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2.

FENEER 12C HFR ID 4, HhdE 7 7 HFR ID FI¥E 9 0b i) R/W 2. ACK ( #tfEd ) R
MCF8316D A A H A5 ID |, iZH#As ID 55 12C H¥r ID AHUTHES |, K2k AT B 55 SR R0 i
H#x ID 5 MCF8316D [ 12C ID ASUCHES , WPk 2 thF 45, £ H MCF8316D A4 k% ACK.

HAx ID FH5 5 24 Ay, BIRRE— D7, BEHlTH AL 23 4 0b , RINEREANFES. ACK (1

e ) XFRT MCF8316D &Ik EI il as MmN |, R IH 230 (#3171 ) af— A7 A UEIE N —4

T

24 {5 fa BRACE 1 o P A8 A B0 1 O T35 1 = 1) DLEN 7B

a. TERIZEFHRTAIN , BRI LSB 1. AREZHAEE , ESHT 7.6.24.

b. 16 f/32 fiE5 N - KIEMEHE S5 N FE 7 4 Bk o Hodk .

c. 64NIEN - 64 MM APANELL 32 fi 5N, 7o rid bt FH{E Addr_1. Addr_2
MCF8316D i i Addr_1 34 Ox2 SKit 5. —ILkik 8 MR 7. 17 4 N7 (LA LSB fERT R 7 20
Kik) BAADDr_1, BFkRH 4 AT 5 A Addr_2.

d. WEEKHETR ACK ( BAMEIEF 25 ) X RT MCF8316D [a 4% 4% & 1% fma & |, 22 B S8l it —
FHIH AT PURIE T — AN R 70

WRJEH T CRC , M#EH, UL CRC FI545 K. CRC A4 X AR AT HH M) ( HbR ID + W £, 454

T HHRETH ) - MCF8316D ¥ ek #] CRC F5 i K i%—14 ACK.

6. ISR HEE 12C 1R 41,
Write — without CRC 2/41 8| DATABYTES
s TARGET o | Ack CONTROL CONTROL CONTROL DATA DATA
ID [6:0] WORD [23:16] WORD [15:8] WORD [7:0] BYTE [~ BYTE
Write — with CRC 2/4/8 DATABYTES

TARGET | o [ oo | CONTROL CONTROL CONTROL DATA ol DATA o
ID [6:0] WORD [23:16] WORD [15:8] WORD [7:0] BYTE BYTE

CRC includes {TARGET ID,0}, CONTROL WORD[23:0], DATA BYTES

& 7-65. I2C § ANH4% 75

7.6.2.3 I2C B ES

N —

it 12C $ATHI MCF8316D I F 551 [ LA R FF 5 (152515 7-66 ) -

JE B S5 1A% 12C R sh &

FENEER 12C HFR ID 74, Hrh3E 7 7 HFR ID FI¥E 9 0b i) R/W £z, ACK ( B tfEr ) R
MCF8316D LAt ity A% ID , % Hiw ID 534 12C Hixw ID AHULES |, BRI 4k s AT 3 4% . SR i)
H#x ID 5 MCF8316D [ I2C ID ARULHES , WK Zng HhF %% |, i H MCF8316D K4k i% ACK.

HAr ID F45 50 24 Akl s, BRRE—DFT. BEHlFhins 23 %8N 1b, NS £ EEEHS%. ACK
( BEEAEF ) XRT MCF8316D ik B 4% il 43 (ymn v | R0 ORI ( #0710 ) sT— N AT AURIET
—AET

Bl EIRELZES (RS, BalaiAMEIL ) siEwREsh (P /EIR S ) , LUASIM MCF8316D | 12C 5 il 2% (1)
B (EEE ) fEHr. RSB S JEER 7 A7 Hbx ID FIKE N 1b UHBIE S RIW £, MCF8316D [
Hil 28 K% ACK ( RS Z JG Ak tpE A ) LA o7 e 1352 B 451 KR o

M B A F 5515 K5, MCF8316D 7 SDA b Ak HdE 777 , —IRKIE— 1. MCF8316D ik (1% ¥
FHER T3 7 H 1) DLEN 7B

a. TERIEFHETIIN |, BRI LSB 7. AREMER | IS 7.6.2.4 THIRH.

b. 16 £7/32 frEREL — F& 72 ATk ik A (5 0% R4 1 2
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C.

64 72 HX - 64 LI g PSSR 32 . iR BT iR Rk A A Addr_1. Addr_2 i MCF8316D
IR Addr_1 3 3 0x2 kit . MCF8316D —3L ik 8 AN+ 15. A 4 N1 ( LA LSB #ERT 7 X
KiE) N Addr_1 SEEL, R RET 4 A5 Addr_2 SR
PEEHE Y ACK X N T2 1] 45 A% 3] MCF8316D Hma s , KB LU T — N7 1 3R Ll LR IE R — AN

o

6. WHTJFH CRC, Il MCF8316D & 1EAK B K E—MHI4MI CRC F1i. i #8 LAl U CRC =77 |, 25
RikfJa—A ACK (1 ) . CRC ZE XN ( HAR ID+W 7. ##il%. Hix ID+ R A7 £dfis
1) AT E R

7. KILHES KRS 12C IR

Read — without CRC

2/4/8 DATABYTES

TARGET CONTROL CONTROL CONTROL TARGET DATA DATA
S | peo | ©|A%K|worp [23:16]. WORD [15:8] . WORD [7:0] . RS | 'Deg | 1 [ACK| Byte |ACK |- Byt |ACK| P
Read — with CRC 2/4/8 DATABYTES
|
o |TARGET | | ok CONTROL ack | DA [ ac| DATA [ o] cre | ack| o

ID [6:0]

CONTROL
WORD [23:16]

CONTROL
WORD [15:8] WORD [7:0]

TARGET
. RS | pep | °

BYTE

BYTE

7.6.2.4 12C E{E i FIE AR
B oy A A BT 2R A T il 20 AR A T 12C H A% 1D 72 0x60.
32 AL B ANRMERE : Hiki: - 0x00000080 , #i#% - Ox1234ABCD , CRC #1i - 0x45 ( /nfilfl ; 552fx CRC

CRC includes {TARGET ID,0}, CONTROL WORD[23:0], {TARGET ID,1}, DATA BYTES

7-66. 12C SLENE 4575

THEALEL )
& 7-12. 32 L5 NBRIEBIR AR
/] 7 0 7 1 BT 2 | Hi CRC
H¥: 1D |12C EA |OP_R/ |CRC_E |DLEN MEM_S |[MEM_P |MEM_A |MEM_A |DBO DB1 DB2 DB3 CRC =
w N EC AGE DDR DDR i
AB-A0  |WO Cw23 |Cw22 |CW21- |CW19- |CW15- |[CW11- |CW7- D7-DO |D7-DO |D7-DO |D7-DO |C7-CO
Cw20 |CW16 |CwW12 |CW8 CWO0

0x60 0x0 0x0 0x1 0x1 0x0 0x0 0x0 0x80 0xCD O0xAB 0x34 0x12 0x45
0xCO0 0x50 0x00 0x80 0xCD 0xAB 0x34 0x12 0x45

64 SFLENEVERE  Hiti - 000000080 , %4 Huhl 0x00000080 - %i# 0x01234567 , %i#EHitl: 0x00000082 -
¥4 Ox89ABCDEF , CRC 7 - 0x45 ( /nfilfl ; 552kr CRC HEAILAL )

& 7-13. 64 ML B NBAELIE LR

LR T =i 0 T 1 il 2 /Tt CRC
H#: 1D |12c = |OP_R/W |CRC_EN|DLEN |MEM_SEC|MEM_PAGE |MEM_ADDR |MEM_ADDR |DBO - DB7 CRC
N T
A6-A0 WO  [CW23 [cw22 [cw21- [cw19-  [cwi1s- CW11-CW8 |CW7-CWO |[D7-DO] x 8 C7-Co
CW20 |CW16 cW12
0x60 |0x0  |0x0 ox1 0x2  |0x0 0x0 0x0 0x80 0x67452301EFCDAB89  |0x45
0xCO 0x60 0x00 0x80 0x67452301EFCDAB89  |0x45
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32 AR ECERERB - Hihk - 0x00000080 , #i#fi - 0x1234ABCD , CRC F7i - 0x56 ( /=#ifH ; 5526k CRC
THEAILAL )

£ 7-14. 32 fAEERESEE G R )

RCLE T =i 0 T 1 T | 'aETN FHO|FWA | FH2 | FH3 | FE4
2
Ht7 ID|I2c= |[RW [CRC_ |DLEN |MEM_ [MEM_ [MEM_ |MEM_ |E#z D|2c iz |[DBO [DB1 [DB2 [DB3 |CRC
N EN SEC  |PAGE |ADDR |ADDR By e

AB-A0 |WO Cw23 |Cw22 |CW21- [CW19- |CW15- |CW11- |CW7- |A6-A0 |WO D7-D0 |D7-DO |D7-DO |D7-DO |C7-CO
Cw20 [CW16 |[CW12 |[CW8 |CWO0

0x60 0x0 0x1 0x1 0x1 0x0 0x0 0x0 0x80 0x60 0x1 0xCD |0xAB |0x34 0x12 0x56
0xC0 0xD0 0x00 0x80 |0xC1 0xCD |0OxAB |0x34 |0x12 |0x56

7.6.2.5 12C WH4PE R

M AN 12C WA AL BT, MCF8316D (1) 12C APV 78 4% 58 2t N St Inh 4 2 i o 76 I b 48 8 W3 1)
MCF8316D ¥ SCL i AMEHL T, 12C SR AN A A 2SR F . N1 &1 T AT A A I b S Jg A 2%

1. JRshhlrEsE  EPRELL T |, RS R RE T U PRERE
a. Y H#r ID ILECH , MCF8316D i1y 12C A Kt JH B h i sk . FEALEE %0 3 h Wi sk wif , i Bl e
Ji& . (EALPRIEIE SR , RO, JF 2% A% ACK ( #E1&] 7-65 M1E] 7-66 HARic s sk )
b. URRAE M ELALBOR B BT NS5 P W BRI B S5 00T G (JRER A 1D VLRAC ), TR hops e
J& , ELRFEIN E MR AL B WoNUR B . 2 R TR ORAE SR B R — NS85 AT IR AT AT —

%o

2. BRGNP WA A A B H AR A AR 0, 2 MCF8316D I P ML 711 ( Hde sl
P ) (H—> ACK 73B& |, il 7-65 FIE] 7-66 T AYIECHENT/R ) , T AR Y 88— 35 AL B i
Wress |, B RARXFIE L. HUBIEE AN EATE BRI | BRI R A — AN AR B B R T

3. RIRZEMEAE : RO h SR CREGE SO ) MTEOLT |, RARIESE s IEAE S5 S 70 B ml 42
s WK SATIBHERE |, BRI M HTE 1 s RINEUE . SHTege b at e | RSO B R Kl K
EBFE 2

e
MCF8316D 7£ 5ms Jrfifi 12C B 4 JEHERT |, DLRVFE — @£k b HAah 2007 ) 12C 2k,

7.6.2.6 CRC Fiit&
8 i CCIT Z iz (x8 + x2+ x + 1) Al CRC #J#A1E OxFF fi-F CRC it#i.

B#A/EFK CRC & : X4 MCU Xt MCF8316D #HT5 AR , Wi )5 H CRC , M4MH MCU A2t 5H—A4 8
7 CRC F71 , IEHURE AR BIRINZ CRC 4. MCF8316D 7£ /M #fi A A [ £ i1+ & CRC |, WIRAE{EAIL
fetEol , MBEFSNIER. FTHHdE 7 HTS5EERMSMT MCU CRC tHE % AN 4

1. H¥r ID + AL

2. Py - 3

3. BETH - 2/4/8 T

BEEEP R CRC & : M7 MCU M\ MCF8316D 47 sty , it 5 H 7 CRC , Il MCF8316D £ 714k K
FEki% CRC F1. HUR/EHH CRC IHHM JRIGFT. 4N MCU ik py4 il 7 LA & MCF8316D iz %L
Pa7 4. FHAIH T 48 MCU #E47 CRC 5 LLLGHE MCF8316D k2% 1 %4k 1) N Bk

1. H#¥r ID + AL

2. BT - 37
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8 EEPROM ( 551t ) S f7aspusit
8.1 Algorithm_Configuration & 7725

% 8-1 Fth T Algorithm_Configuration 7 17 &5 [ f7-fifi 2 W6 7 735 . 35 8-1 WK A1 tH K BT 23 47 25 i £% Hh ik 24
MANRERIAE |, I AR BEF AN E.

% 8-1. ALGORITHM_CONFIGURATION Zf7#%

e CEaS= ] TR o
80h ISD_CONFIG ISD H. & 4 8.1.1
82h REV_DRIVE_CONFIG R E AL 4 8.1.2
84h MOTOR_STARTUP1 FLVLE B 1 4 8.1.3
86h MOTOR_STARTUP2 WAL B E 2 4 8.1.4
88h CLOSED_LOOP1 IR 1 4815
8Ah CLOSED_LOOP2 AL E 2 5 8.1.6
8Ch CLOSED_LOOP3 R E 3 47817
8Eh CLOSED_LOOP4 PR E 4 4 8.1.8
94h REF_PROFILES1 ST B SO 1 45 8.1.9
96h REF_PROFILES? YT SO 2 4 8.1.10
98h REF_PROFILES3 FEWERL B SO E 3 47 8.1.11
9Ah REF_PROFILES4 MR B SO 4 1 8.1.12
9Ch REF_PROFILESS FEHERLE I E 5 45 8.1.13
9Eh REF_PROFILES6 HEWERC E SO E 6 1 8.1.14

B AW TT M 2RI G Al 3E NN R B E . 3R 8-2 s T T e 43 v U ) 2R A AR
% 8-2. Algorithm_Configuration 5 |7 8 FI55

wRzxE | /B | e
B
R R [
BAKH
w w E2N
SRR
-n | | iR A
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8.1.1 ISD_CONFIG #7733 ( /"% = 80h ) [E4L = 00000000h]
K| 8-1 &/~ T ISD_CONFIG , % 8-3 st ithikdT 7 /48,

SEIE NS e

JH e AT ek S DN 8L L 1 o A7

&l 8-1. ISD_CONFIG %774%

31 30 29 28 27 26 25 24
R R ‘ ISD_EN ‘ BRAKE_EN ‘ HIZ_EN ‘ RVS_DR_EN ‘ RESYNC_EN FW_DRV_RESYN_THR
R-Oh R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
FW_DRV_RESYN_THR \ BRK_MODE \ BRK_CONFIG \ BRK_CURR_THR BRK_TIME
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 1 10 9 8
BRK_TIME HIZ_TIME STAT_DETECT
THR
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
STAT DETECT_THR REV_DRV_HANDOFF_THR REV_DRV_OPEN_LOOP_CURR
ENT
R/W-0h R/W-0h R/W-0h
7% 8-3. ISD_CONFIG #7F#% 7B i
A FB ey =LA vLl]
31 AR LS R Oh AR IS
30 ISD_EN RIW oh ISD & A
Oh = %+ H
1h = Fi
29 BRAKE_EN RIW Oh JE A I1SD #il3h
Oh = %#:H
1h=J5H
28 HIZ_EN RIW Oh J A 1SD bR
Oh = %4/
1h=J5H
27 RVS DR_EN RIW Oh 5 15 MR
Oh = %t H
1h=J5H
26 RESYNC_EN RIW Oh S
Oh =%tH
1h = i
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% 8-3. ISD_CONFIG FFa 7Bl (4)

fr FB XA

LA

L

25-22  |FW_DRV_RESYN_THR |RW

Oh

b5 A A7 L 1 i N B (17 MAX_SPEED I Fi 4L )
Oh =5%

1h =10%
2h =15%
3h =20%
4h = 25%
5h = 30%
6h = 35%
7h =40%
8h =45%
9h = 50%
Ah = A&
Bh = it
Ch="1i&H
Dh = i
Eh = it
Fh = T3

21 BRK_MODE R/wW

Oh

il B
Oh = ¥ =AMl FET #JFi@
1h = & =AMEM FET #F8

20 BRK_CONFIG R/wW

Oh

i il
Oh = B} (] F T 5t B SR
Th = i3l LI B R S )T S Sl R S

19-17 BRK_CURR_THR R/wW

Oh

Bl R R
Oh=0.1A
1h=0.2A
2h=0.3A

3h =0.5A

4h =1.0A

5h = 2.0A

6h = A&
7h = A&EH

16-13 BRK_TIME R/W

Oh

il Sh e [
Oh =10ms
1h =50ms
2h =100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h = 750ms
8h=1s

9h =2s

Ah = 3s

Bh =4s
Ch=5s
Dh=7.5s
Eh =10s
Fh =15s
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% 8-3. ISD_CONFIG FFa 7Bl (4)

fr FB

XA

LA

L

12-9 HIZ_TIME

R/W

Oh

e B 745 B[]
Oh =10ms
1h =50ms
2h =100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h = 750ms
8h=1s

9h =2s

Ah = 3s

Bh =4s
Ch=5s
Dh=7.5s
Eh =10s
Fh =15s

8-6 STAT_DETECT_THR

R/W

Oh

R R L2 S #R 1R BEMF I{f
Oh =50mV

1h =75mV

2h =100mV

3h =250mV

4h =500mV

5h = 750mV

6h = 1000mV

7h = 1500mV

5-2 REV_DRV_HANDOFF_T
HR

R/wW

Oh

P8 52 171 3R 2y 39 ) e 4 BT B RO BRI (o5 MAX_SPEED HI7
IrH)

Oh =2.5%
1h=5%
2h=7.5%
3h =10%
4h =12.5%
5h =15%
6h =20%
7h =25%
8h =30%
9h =40%
Ah =50%
Bh = & H
Ch=AEH
Dh=Ai&EH
Eh = A& H
Fh=A~dH

1-0 REV_DRV_OPEN_LOOP
_CURRENT

R/W

Oh

S 163 3Ry S 6 PO T3 BT PR
Oh =1.5A
1h=2.5A
2h =3.5A
3h =5.0A
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8.1.2 REV_DRIVE_CONFIG # &2} ( fW# = 82h ) [E4L = 00000000h]
¥ 8-2 J#7x T REV_DRIVE_CONFIG , % 8-4 Hxf I#t4T T 4.

A EIES NN S S

FE e I 17 R 4 L B A

| 8-2. REV_DRIVE_CONFIG #7E8

31 30 29 28 27 26 25 24
BRI \ REV_DRV_OPEN_LOOP_ACCEL_A1 \ REV_DRV_OPEN_LOOP_ACCEL_A2
R-Oh R/W-0h R/W-0h
23 22 21 20 19 18 17 16
REV_DRV_OP ACTIVE_BRAKE_CURRENT_LIMIT ACTIVE_BRAKE_KP
EN_LOOP_AC
CEL_A2
R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
ACTIVE_BRAKE_KP ACTIVE_BRAKE_KI
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
ACTIVE_BRAKE_KI
R/W-0h

% 8-4. REV_DRIVE_CONFIG %725 Byt i

L FB R st LA

31 2B R oh ZHER R fr
30-27 REV_DRV_OPEN_LOOP |R/W Oh J [ B Zh A 18] (R 3R g 528 A1
_ACCEL_A1 Oh = 0.1Hz/s
1h = 0.5Hz/s
2h = 1Hz/s
3h = 2.5Hz/s
4h = 5Hz/s
5h = 10Hz/s
6h = 25Hz/s
7h = 50Hz/s
8h = 75Hz/s
9h = 100Hz/s
Ah = 250Hz/s
Bh = 500Hz/s
Ch = 750Hz/s
Dh = 1000Hz/s
Eh = 5000Hz/s
Fh = 10000Hz/s
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# 8-4. REV_DRIVE_CONFIG %7 ZBuH (4)

fr FB

XA

LA

L

26-23

REV_DRV_OPEN_LOOP |R/W
_ACCEL_A2

Oh

S 16 SR SR R TP o 2 K A2
Oh = 0.0Hz/s2

1h = 0.5Hz/s2

2h = 1Hz/s2

3h = 2.5Hz/s2
4h = 5Hz/s2

5h = 10Hz/s2

6h = 25Hz/s2

7h = 50Hz/s2

8h = 75Hz/s2

9h = 100Hz/s2
Ah = 250Hz/s2
Bh = 500Hz/s2
Ch = 750Hz/s2
Dh = 1000Hz/s2
Eh = 5000Hz/s2
Fh = 10000Hz/s2

22-20 ACTIVE_BRAKE_CURRE |R/W
NT_LIMIT

Oh

B By 0 ) ) 2 IR PR
Oh = 0.5A
1h=1.0A
2h=2.0A
3h =3.0A
4h =4.0A
5h =5.0A
6h = 6.0A
7h=7.0A

19-10 ACTIVE_BRAKE_KP

R/wW

Oh

LIRS Kp 19 10 fif4. Kp = ACTIVE_BRAKE_KP/27

9-0 ACTIVE_BRAKE_KI

R/W

Oh

EBNHIZIIRE Ki (9 10 fi4ti. Ki= ACTIVE_BRAKE_KI/29
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8.1.3 MOTOR_STARTUP1 # &%k ( fW#% = 84h ) [ L = 00000000h]
Kl 8-3 &7~ I MOTOR_STARTUP1 , % 8-5 thxf 4T T A4

SEIE NS e
AT ERHURSIBE 1 KE A

K| 8-3. MOTOR_STARTUP1 775

31 30 29 28 27 26 25 24
AR \ MTR_STARTUP ALIGN_SLOW_RAMP_RATE ALIGN_TIME
R-Oh R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
ALIGN_TIME ALIGN_OR_SLOW_CURRENT_ILIMIT IPD_CLK_FRE
Q
R/W-0h R/W-0h
15 13 12 1 10 9 8
IPD_CLK_FREQ IPD_CURR_THR IPD_RLS_MOD
E
R/W-0h R/W-0h R/W-0h
7 5 4 3 2 1 0
IPD_ADV_ANGLE IPD_REPEAT RESERVED IQ_RAMP_EN | ACTIVE_BRAK | REV_DRV_CO
E_EN NFIG
R/W-0h R/W-0h R-0h R/W-0h R/W-0h R/W-0h
% 8-5. MOTOR_STARTUP1 {725 Bt i B
fir PR KA g4 BiEA
31 Z BRI R oh Z BRI
30-29 MTR_STARTUP R/W Oh EEN NSRS
Oh = X5%
1h = XA 5%
2h =IPD
3h = {5k ¥ 3F
28-25 | ALIGN_SLOW_RAMP_RA |R/W Oh KT NI PRI T e R
TE Oh =0.1A/s
1h =1A/s
2h = 5A/s
3h =10A/s
4h = 15A/s
5h = 25A/s
6h = 50A/s
7h = 100A/s
8h = 150A/s
9h = 200A/s
Ah = 250A/s
Bh = 500A/s
Ch = 1000A/s
Dh = 2000A/s
Eh = 5000A/s
Fh = EIRA Als
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# 8-5. MOTOR_STARTUP1 HFERFERUH (4)

fr FB

XA

LA

L

24-21 ALIGN_TIME

R/W

Oh

of 551 8]
Oh =10ms
1h =50ms
2h =100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h = 750ms
8h=1s

9h =1.5s
Ah =2s
Bh=3s
Ch=4s

Dh = 5s

Eh =7.5s
Fh =10s

20-17  |ALIGN_OR_SLOW_CUR
RENT_ILIMIT

R/W

Oh

X 55 A S A A R R BR AR
Oh = 0.125A
1h = 0.25A
2h =0.5A
3h =1.0A
4h =1.6A
5h = 2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h =4.0A
Ah =4.5A
Bh =5.0A
Ch=5.5A
Dh = 6.0A
Eh =7.0A
Fh = 8.0A

16-14  |IPD_CLK_FREQ

R/W

Oh

IPD i 8l A5R
Oh = 50Hz

1h = 100Hz
2h = 250Hz
3h = 500Hz
4h = 1000Hz
5h = 2000Hz
6h = 5000Hz
7h = 10000Hz
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# 8-5. MOTOR_STARTUP1 HFERFERUH (4)

fr

FB

XA

LA

L

13-9

IPD_CURR_THR

R/W

Oh

IPD B
0h = 0.25A
1h = 0.5A

2h =0.75A
3h =1.0A
4h=1.25A
5h = 1.5A

6h =2.0A

7h = 2.5A

8h =3.0A

9h = 3.667A
Ah = 4.0A
Bh = 4.667A
Ch=5.0A
Dh = 5.333A
Eh = 6.0A
Fh = 6.667A
10h = 7.333A
11h = 8.0A
12h = R&E M
13h = &l
14h = K&
15h = K@l
16h = FidE
17h = Ni&
18h = K@Ml
19h = &
1Ah = Ri& M
1Bh = K@l
1Ch = Ai&H]
1Dh = A& ]
1Eh = K@Ml
1Fh = &

IPD_RLS_MODE

R/W

Oh

IPD i 2
Oh = 3}

1th==%&

7-6

IPD_ADV_ANGLE

R/wW

Oh

IPD A
Oh=0°

1h =30°

2h =60°

3h =90°

IPD_REPEAT

R/W

Oh

IPD $047 VK
Oh =1
th=2 &
2h=3 &k
3h=4 K

RESERVED

Oh

TRE

IQ_RAMP_EN

R/W

Oh

FFIR S 3 PR AIAL ) 1q e R P4
Oh =2t Iqg T %
1th=Ja3H Iqg TR

ACTIVE_BRAKE_EN

R/W

Oh

Je 3 3h
Oh = Z& /1] =3 3h
1h = J5 L33

REV_DRV_CONFIG

R/W

Oh

A S 5 SR A I 16 0 [ SR B v B 2 [ AT 1469
Oh = JF¥AHLIAL , A1 A2 & T IET] K3
1h = JFFERHIR , A1, A2 56T S A 3R]

98
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8.1.4 MOTOR_STARTUP2 %%} ( /Wt = 86h ) [ L = 00000000h]
K 8-4 7x T MOTOR_STARTUP2 |, # 8-6 st it AT 7 4.

SEIE NS e

AT E BRI E 2 MF A

K| 8-4. MOTOR_STARTUP2 2775

31

30

29 28 27 26

25 24

ks |

OL_ILIMIT ‘

OL_ACC_A1

R-0h

R/W-0h

R/W-0h

23

22

21 20 19 18

17 16

OL_ACC_A1

OL_ACC_A2

AUTO_HANDO
FF_EN

OPN_CL_HANDOFF_THR

R/W-0h

R/W-0h

R/W-0h

R/W-0h

15

14

13 12 1 10

OPN_CL_HANDOFF_THR

ALIGN_ANGLE

R/W-0h

R/W-0h

6

5 4 3 2

1 0

SLOW_FIRST_CYC_FREQ

FIRST_CYCLE
_FREQ_SEL

THETA_ERROR_RAMP_RATE

R/W-0h

R/W-0h

R/W-0h

% 8-6. MOTOR_STARTUP2 £ 5¢ Bt i BA

FB

KA SAhL ]

31

Bk L

R Oh HBRINAL

30-27

OL_ILIMIT

R/W Oh TTER R B A
Oh = 0.125A
1h = 0.25A
2h =0.5A
3h =1.0A
4h =1.6A
5h = 2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h = 4.0A
Ah =4.5A
Bh =5.0A
Ch=5.5A
Dh = 6.0A
Eh =7.0A

Fh = 8.0A
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# 8-6. MOTOR_STARTUP2 H7ERFEULH (42)

fr FB XA

LA L

26-23 |OL_ACC_A1 RIW

Oh TP 2 % A1
Oh = 0.1Hz/s

1h = 0.5Hz/s

2h = 1Hz/s

3h = 2.5Hz/s

4h = 5Hz/s

5h = 10Hz/s

6h = 25Hz/s

7h = 50Hz/s

8h = 75Hz/s

9h = 100Hz/s
Ah = 250Hz/s
Bh = 500Hz/s
Ch = 750Hz/s
Dh = 1000Hz/s
Eh = 5000Hz/s
Fh = 10000Hz/s

22-19 OL_ACC_A2 R/wW

Oh TP 2% A2
Oh = 0.0Hz/s2
1h = 0.5Hz/s2
2h = 1Hz/s2

3h = 2.5Hz/s2
4h = 5Hz/s2

5h = 10Hz/s2

6h = 25Hz/s2

7h = 50Hz/s2

8h = 75Hz/s2

9h = 100Hz/s2
Ah = 250Hz/s2
Bh = 500Hz/s2
Ch = 750Hz/s2
Dh = 1000Hz/s2
Eh = 5000Hz/s2
Fh = 10000Hz/s2

18 AUTO_HANDOFF_EN R/W

Oh E S )i fe

1h = 3 B3I

Oh =2 B34 ( H4EH OPN_CL_HANDOFF_THR )
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# 8-6. MOTOR_STARTUP2 H7ERFEULH (42)

fr FB

XA

LA

L

17-13  |OPN_CL_HANDOFF_TH |R/W
R

Oh

TP B AA V) B BME (1 MAX_SPEED I E /0L )

Oh=1%
1h=2%
2h=3%
3h=4%

4h =5%
5h = 6%
6h=7%

7h =8%
8h=9%

9h =10%
Ah=11%
Bh =12%
Ch=13%
Dh =14%
Eh =15%
Fh=16%
10h =17%
11h =18%
12h = 19%
13h =20%
14h = 22.5%
15h = 25%
16h = 27.5%
17h = 30%
18h = 32.5%
19h = 35%
1Ah = 37.5%
1Bh =40%
1Ch =42.5%
1Dh = 45%
1Eh = 47.5%
1Fh = 50%
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# 8-6. MOTOR_STARTUP2 H7ERFEULH (42)

fr FB XA

LA

L

12-8 ALIGN_ANGLE R/W

Oh

55
Oh=0°
1h=10°
2h = 20°
3h = 30°
4h = 45°
5h = 60°
6h = 70°
7h = 80°
8h = 90°
9h = 110°
Ah = 120°
Bh = 135°
Ch = 150°
Dh = 160°
Eh = 170°
Fh = 180°
10h = 190°
11h = 210°
12h = 225°
13h = 240°
14h = 250°
15h = 260°
16h = 270°
17h = 280°
18h = 290°
19h = 315°
1Ah = 330°
1Bh = 340°
1Ch = 350°
1Dh = R3& il
1Eh = Ri&
1Fh = Ri&

7-4 SLOW_FIRST_CYC_FRE |R/W
Q

Oh

TF A B 5 — AN IR (5 MAX_SPEED RIFI 73 tE )

0h=0.1%
1h=0.3%
2h =0.5%
3h=0.7%
4h =1.0%
5h =1.5%
6h =2.0%
7h=2.5%
8h =3.0%
9h =4.0%
Ah =5.0%
Bh =7.5%
Ch =10.0%
Dh =15%
Eh =20%
Fh =25%

3 FIRST_CYCLE_FREQ_S |R/W
EL

Oh

FEH R T REFE . SO SRR IPD R I IR A5
Oh = OHz
1h = i SLOW_FIRST_CYC_FREQ 5 %

2-0 THETA_ERROR_RAMP_ |R/W
RATE

Oh

FTFMEER 0 5IFIF 0 8] 5 ZH TR 5
Oh =0.01°/ms

1h = 0.05°/ms

2h =0.1°/ms

3h =0.15°/ms

4h = 0.2°/ms

5h =0.5°/ms

6h = 1°/ms

7h =2°/ms

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D

ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

8.1.5 CLOSED_LOOP1 #7#74% ( fW# = 88h ) [£4% = 00000000h]
] 8-5 K75 T CLOSED_LOOP1 , % 8-7 st ith4T 7 4.

SEIE NS e

AT R E A BE 1 K3

| 8-5. CLOSED_LOOP1 %778

31 30 29 28 27 26 25 24
AR OVERMODULA CL_ACC RESERVED
TION_ENABLE
R-0h R/W-0h R/W-0h R-0h
23 22 21 20 19 18 17 16
CL_DEC PWM_FREQ_OUT
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
PWM_FREQ_O| PWM_MODE FG_SEL FG_DIV
uT
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
FG_CONFIG FG_BEMF_THR AVS_EN DEADTIME_CO| RESERVED | LOW_SPEED_
MP_EN RECIRC_BRAK
E_EN
R/W-0h R/W-0h R/W-0h R/W-0h R-Oh R/W-0h
& 8-7. CLOSED_LOOP1 7 #FB&ULH
fr FB KA 4L ]
31 Bk L R Oh Bk LA
30 OVERMODULATION_EN |R/W Oh Jo s
ABLE Oh = Z& 13 i
1h = Ja il
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% 8-7. CLOSED_LOOP1 HFF&7BUiH (%)

fr

FB

XA

LA

L

29-25

CL_ACC

R/W

Oh

PR INGE (R - Hz/s ThER L : deciWatts/s HIHES ¢
centiA/s (525 LR : milliUnit/s ) deciWatt : 0.1W centiA : 0.01A
milliUnit : 0.001%
Oh=0.5
1h=1
2h=25
3h=5
4h=75

5h =10

6h =20

7h =40

8h =60

9h =80

Ah =100

Bh =200

Ch =300

Dh =400

Eh =500

Fh =600
10h =700
11h = 800
12h =900
13h = 1000
14h = 2000
15h = 4000
16h = 6000
17h = 8000
18h = 10000
19h = 20000
1Ah = 30000
1Bh = 40000
1Ch = 50000
1Dh = 60000
1Eh = 70000

1Fh = TIRME

24

RESERVED

Oh

TRE
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% 8-7. CLOSED_LOOP1 HFF&7BUiH (%)

fr

FB

XA

LA

L

23-19

CL_DEC

R/W

Oh

PIRRGE (R Hz/s ThEERIN : deciWatts/s HIHE -
centiA/s (525 AR : milliUnit/s ) fn SR8 3 sk Dh A =0 T JE
AVS | CSANER PI(GEE/TIER ) B E 71 iqRef I LA 4l £ il
4 0 deciWatt : 0.1W centiA : 0.01A milliUnit : 0.001%
Oh=0.5

1h=1

2h=25

3h=5

4h=75

5h =10

6h =20

7h =40

8h =60

9h =80

Ah =100

Bh =200

Ch =300

Dh =400

Eh =500

Fh =600

10h =700

11h =800

12h =900

13h = 1000

14h = 2000

15h = 4000

16h = 6000

17h = 8000

18h = 10000

19h = 20000

1Ah = 30000

1Bh = 40000

1Ch = 50000

1Dh = 60000

1Eh = 70000

1Fh = ER1E

18-15

PWM_FREQ_OUT

R/W

Oh

PWM it 41
Oh = 10kHz
1h = 15kHz
2h = 20kHz
3h = 25kHz
4h = 30kHz
5h = 35kHz
6h = 40kHz
7h = 45kHz
8h = 50kHz
9h = 55kHz
Ah = 60kHz
Bh = &M
Ch="A&EHMH
Dh = A&
Eh = A& H
Fh = A~@EH

14

PWM_MODE

R/W

Oh

PWM i i
Oh = HE4k 2 1] 5 5 1 )
1h = RIS R R ]

13-12

FG_SEL

R/W

Oh

FG 1#%

Oh = ISD "%t FG , FFEF 1R
1h = {(EMR T FG

2h = HIRERIETF R P i FG,
3h = Ri&EH
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% 8-7. CLOSED_LOOP1 HFF&7BUiH (%)

fr. FR P vt =LA ViEH
11-8 FG_DIV R/W Oh FG 2 #ikl -+

Oh = 3 f&H/< i E

1h =1 7345 ( 2 T HULRGEE )
2h =2 4355 (4 W ARHIHLIGERE )
3h =3 44 (6 FEHLHURGEE )
4h =4 4345 (8 W HIHUMEEEE ) ...
Fh =15 534 ( 30 M EHLHLGR T )

7 FG_CONFIG R/W Oh FG #iHACE . B FG_BEMF_THR 5E X ff) BEMF BI{#
Oh = REHMHEIRS) , FG Hidb Ti2iTRE

1h = 7£ BEMF B¢ % BEMF I{fi L 287 FG — B TigiTRE
6-4 FG_BEMF_THR R/W Oh FG it BEMF [fif

Oh = +/-1mV

1h = +/-2mV

2h = +/-5mV

3h = +/-10mV

4h = +/-20mV

5h = +/-30mV

6h = A& H

7h = ANiEH

3 AVS_EN R/W Oh AVS &

Oh =%tH

th=JaH

2 DEADTIME_COMP_EN  |R/W Oh BEIX I (] F M2 A

Oh =%tH

1th=J3H

RESERVED R Oh e

0 LOW_SPEED_RECIRC_B |R/W Oh 2445 1RO FHE PR B EL B4 T % 5 B IR I 7 1 A5
RAKE_EN b2y

Oh = A

1h = fIfH15)
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8.1.6 CLOSED_LOOP2 #7745 ( f# = 8Ah ) [£ AL = 00000000h]
4] 8-6 .7 7 CLOSED_LOOP2 , % 8-8 Hixt 4T T /4.

SEIE NS e
AT R E A BE 2 M3

| 8-6. CLOSED_LOOP2 %773

31 30 29 28

27 26 25 24

ks | MTR_STOP |

MTR_STOP_BRK_TIME

R-0h R/W-0h

R/W-0h

23 22 21 20

19 18 17

ACT_SPIN_THR

BRAKE_SPEED_THRESHOLD

R/W-0h

R/W-0h

15 14 13 12

1

MOTOR_RES

R/W-0h

MOTOR_IND

R/W-0h

% 8-8.

CLOSED_LOOP2 & 1757 Bt i EA

FB KA SAhL

]

31 Bk L Oh

Bk TrEAna

30-28 MTR_STOP R/wW Oh

LT IR
Oh = HFHZs
Th = FHEA P IE
2h = f&fz)
3h = w5}
4h = EF P
5h = Al
6h = A fi]
7h = Rid ]

27-24 MTR_STOP_BRK_TIME |R/W Oh

CEDIRE A Gl Il )]
Oh =1ms
1Th=1ms

2h =1ms
3h=1ms

4h =1ms

5h = 5ms

6h = 10ms

7h = 50ms

8h = 100ms
9h = 250ms
Ah = 500ms
Bh = 1000ms
Ch =2500ms
Dh = 5000ms
Eh = 10000ms
Fh = 15000ms
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% 8-8. CLOSED_LOOP2 HF&7BUil (%)

fr

FB

XA

LA

L

23-20

ACT_SPIN_THR

R/W

Oh

= S A o E BRI (o5 MAX_SPEED W 70 L )
0h = 100%
1h =90%
2h = 80%
3h =70%
4h =60%
5h = 50%
6h = 45%
7h = 40%
8h =35%
9h = 30%
Ah = 25%
Bh = 20%
Ch=15%
Dh = 10%
Eh = 5%
Fh=25%

19-16

BRAKE_SPEED_THRES
HOLD

R/wW

Oh

BRAKE 5| BRI 1k (AR ) S alsd 5e30 ) i
BIfE (5 MAX_SPEED [t & 4Lt )
0Oh =100%

1h =90%

2h = 80%

3h =70%

4h = 60%

5h = 50%

6h = 45%

7h = 40%

8h = 35%

9h = 30%

Ah =25%

Bh =20%

Ch=15%

Dh =10%

Eh =5%

Fh =2.5%

15-8

MOTOR_RES

R/wW

Oh

W

MOTOR_IND

R/W

Oh

R R R R 8 ffl. A RATIHRIE | HZ % 6-2
HUHLA HUEK ) 8 it A AR FER N | 1523k 6-3
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8.1.7 CLOSED_LOOP3 & f£4% ( fR# = 8Ch ) [& L = 00000000h]
K 8-7 7~ T CLOSED _LOOP3 , % 8-9 Hixf it iT T /4.

SEIE NS e
AT RCE A B E W74 3

| 8-7. CLOSED_LOOP3 %778

31 30 29 28 27 26 25 24
ek | MOTOR_BEMF_CONST
R-0h R/W-0h
23 22 21 20 19 18 17 16
MOTOR_BEMF CURR_LOOP_KP
_CONST
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
CURR_LOOP_KP CURR_LOOP_KI
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
CURR_LOOP_KI ‘ SPD_LOOP_KP
R/W-0h R/W-0h
% 8-9. CLOSED_LOOP3 7527 Bt i Bl
R %7 e P18
31 B R oh ZHERS
30-23 |MOTOR_BEMF_CONST |R/W Oh H L BEMF %1t 8 fifii. ¢ BEMF ¥UME , WS ML 6-4
22-13 CURR_LOOP_KP R/W Oh LR Iq A1 1d 3R Kp 19 10 fifi. Kp = CURR_LOOP_KP ft] 8LSB/
10"CURR_LOOP_KP f{] 2MSB. # &~ 0 7] |3l H IR Kp F1 Ki
12-3  |CURR_LOOP_KI R/W Oh M1 I A1 1d 5684 Ki 19 10 Rofi. Ki= 1000 * CURR_LOOP_KI I
8LSB/10"CURR_LOOP_KI f 2MSB. #%'&Jy 0 T A3 Hi Kp
M Ki
20  |SPD_LOOP_KP RIW Oh SEFEHRES Kp [ 3 /> MSB 7. Kp = 0.01 * SPD_LOOP_KP [# 8LSB/
10"SPD_LOOP_KP f{] 2MSB
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8.1.8 CLOSED_LOOP4 #774% ( {ii# = 8Eh ) [ 4L = 00000000h]
< 8-8 7~ I CLOSED_LOOP4 , % 8-10 s sLihfT 7 /4.

R PIENC R

JH T B B A B L5 A7 4 4

K| 8-8. CLOSED_LOOP4 & {788

31 30 29 28 27 26 25 24
R \ SPD_LOOP_KP
R-Oh R/W-Oh
23 22 21 20 19 18 17 16
SPD_LOOP _KI

R/W-0h

15 14 13 12 11 10 9 8

SPD_LOOP _KI MAX_SPEED
R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
MAX_SPEED

R/W-0h

% 8-10. CLOSED_LOOP4 27582 Bt i}t BH

A B B p=E A L]
31 AR LS R Oh FHRA IR AL
30-24 |SPD_LOOP_KP RIW Oh HEFFRES Kp ¥ 7 4 LSB fiz. Kp = 0.01 * SPD_LOOP_KP [f] 8LSB/
10"SPD_LOOP_KP ff] 2MSB
23-14  |SPD_LOOP_KI RIW Oh HMEFFREE Ki [ 10 748, Ki=0.1*SPD_LOOP_KI f 8LSB/
10"SPD_LOOP_KI fj 2MSB
13-0 MAX_SPEED R/W Oh FHTCLHAIR (Hz) e v B i K HLEE R 14 AifH. SOKHELH
M (Hz) : {MAX_SPEED/6} , {5l : {i MAX_SPEED *# 0x2710 ,
W5k LWL (Hz) = 10000(0x2710)/6 = 1666Hz
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8.1.9 REF_PROFILES1 #7243 ( fW# = 94h ) [SAL = 00000000h]
K 8-9 /< T REF_PROFILES1 , % 8-11 it pbisk4T 7 A4,

SEIE NS e
T RCEFEAER L 1 A7 e

| 8-9. REF_PROFILES1 774

31 30 29 28 27 26 25 24
BRI \ REF_PROFILE_CONFIG ‘ DUTY_ON1
R-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
DUTY_ON1 ‘ DUTY_OFF1
R/W-0h R/W-0h
15 14 13 12 1" 10 9 8
DUTY_OFF1 ‘ DUTY_CLAMP1
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DUTY_CLAMP1 ‘ DUTY_A
R/W-0h R/W-0h
% 8-11. REF_PROFILES1 & #7582 Bt i}t B
LD H7 STr P18
31 ZHER R oh ZHERS
30-29 REF_PROFILE_CONFIG |R/W Oh AR E
Oh = JEAE/A R
Th =2 i1 4
2h = Bkt h 28
3h = IE A/ i £
28-21  |DUTY_ON1 R/W Oh B3 545 L (%) = {(DUTY_ON1/256)*100}
20-13  |DUTY_OFF1 R/W Oh Sl 525 E (%) = {(DUTY_OFF1/256)*100}
12-5 DUTY_CLAMP1 RIW Oh BRI EEI 5 27 EE (%) = {(DUTY_CLAMP1/256)*100}
40 |DUTY_A R/W oh 3L A 0 5 4 MSB iz
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8.1.10 REF_PROFILES2 #773 ( f#& = 96h ) [ = 00000000h]
] 8-10 f7x T REF_PROFILES2 , % 8-12 Hixfith k4T T 40

A EIES NN S S

TR E e 22 2 M) ar (74

&| 8-10. REF_PROFILES2 175

31 30 29 28 27 26 25 24
ks | DUTY_A | DUTY_B
R-Oh R/W-0h R/W-0h
23 22 21 20 19 18 17 16
DUTY_B ‘ DUTY_C
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
DUTY_C ‘ DUTY D
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DUTY_D ‘ DUTY_E
R/W-0h R/W-0h

% 8-12. REF_PROFILES2 #7582 Bt i}t Bf

RS *7 4 e
31 Bk L R Oh B LA
30-28 DUTY_A RIW Oh i A 3 AN LSB fir. diafk A (%) = {(DUTY_A/256)*100}
27-20 DUTY_B R/wW Oh di 7Lk B (%) = {(DUTY_B/256)*100}
19-12 DUTY_C RIW Oh di 2 b C (%) = {(DUTY_C/256)*100}
11-4 DUTY_D RW Oh fi 2= Lk D (%) = {(DUTY_D/256)*100}
3-0 DUTY_E RW Oh H L E 4 A MSB £
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8.1.11 REF_PROFILES3 # 4% ( fm#% = 98h ) [£4L = 00000000h]
K 8-11 75 7 REF_PROFILES3 , % 8-13 it sbisk4T 7 /4.

A EIES NN S S
TR E e 28 3 M ar A7

K| 8-11. REF_PROFILES3 & 7F &

31 30 29 28 27 26 25 24
R ‘ DUTY_E ‘ DUTY_ON2
R-Oh R/W-0h R/W-0h
23 22 21 20 19 18 17 16
DUTY_ON2 ‘ DUTY_OFF2
R/W-0h R/W-0h
15 14 13 12 11 10 9 8
DUTY_OFF2 ‘ DUTY_CLAMP2
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DUTY_CLAMP2 | DUTY_HYS RESERVED
R/W-0h R/W-0h R-0h
% 8-13. REF_PROFILES3 &7 7 Bt Bl
A FB =il p=L A L]
31 A BRI R Oh AR IS
30-27  |[DUTY_E RIW oh H%SHE (19 4 4 LSB fif. 45k E (%) = {(DUTY_E/256)*100}
26-19  |DUTY_ON2 R/W Oh 55 572 L (%) = {(DUTY_ON2/256)*100}
18-11  |DUTY_OFF2 RIW Oh I 545 L (%) = {(DUTY_OFF2/256)*100}
10-3  |DUTY_CLAMP2 RIW oh HHRLHERE 1 545 L (%) = {(DUTY_CLAMP1/256)*100}
2-1 DUTY_HYS RIW Oh S ESE VA S o525 LR T
Oh = 0%
1h=1%
2h = 2%
3h=3%
0 RESERVED R Oh 1588
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8.1.12 REF_PROFILES4 73 ( fW#% = 9Ah ) [E4L = 00000000h]
] 8-12 7~ T REF_PROFILES4 , % 8-14 Hixfith k4T TN 40

A EIES NN S S

TR E R 22 4 1 ar (7

&| 8-12. REF_PROFILES4 175

31 30 29 28 27 26 25 24
ek | REF_OFF1
R-Oh R/W-0h
23 22 21 20 19 18 17 16
REF_OFF1 | REF_CLAMP1
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
REF_CLAMP1 | REF_A
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
REF_A ‘ REF B
R/W-0h R/W-0h

% 8-14. REF_PROFILES4 #7582 Bt i}t Bf

v FR KA LA L]
31 25 (BRI R Oh ZHBRE IR AL
30-23  |REF_OFF1 R/W Oh KW HEE (o5 BORHEHEN H 4L ) = {(REF_OFF1/256)*100}
22-15 REF_CLAMP1 R/wW Oh BB E (A7 OREEE 4 EE ) = {(REF_CLAMP1/256)*100}
14-7 REF_A R/W Oh BAE A (SRR E 43 EL ) = {(REF_A/256)*100}
6-0 REF_B R/W Oh REF_B 1] 7 MSB it &
M4 BRI Copyright © 2025 Texas Instruments Incorporated
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8.1.13 REF_PROFILES5 %73 ( fW# = 9Ch ) [EfZ = 00000000h]
¥ 8-13 7= T REF_PROFILES5 , % 8-15 s sb#tAT 741

A EIES NN S S
TR E e 22 5 1o f7 4

&| 8-13. REF_PROFILES5 175

31 30 29 28 27 26 25 24
ZHER \ REF B \ REF_C
R-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
REF_C ‘ REF_D
R/W-0h R/W-0h
15 14 13 12 11 10 9 8
REF_D ‘ REF_E
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
REF_E MIN_DUTY VOLTAGE_MODE_CONFIG |DUTY_COMMA| RESERVED
ND_FILTER
R/W-0h R/W-0h R/W-0h R/W-0h R-0h
% 8-15. REF_PROFILES5 2 #7582 Bt i}t Bf
A B B p=E A UL
31 FHER LR R Oh LK LA A
30 REF_B RIW oOh REF_BWIE M 14 LSB. Mk B ( N KIEHEME 4L ) =
{(REF_B/256)*100}
29-22 |REF C RIW Oh Bt C (BRI E 4y ) = {(REF_C/256)*100}
21-14 |REF_D R/W oh Bk D (5 ERIEMER T 4 ) = {(REF_D/256)*100}
13-6 REF_E RIW Oh Bk E (RN E L ) = {(REF_E/256)*100}
54 |MIN_DUTY RW Oh FEAABRE AL B MR o 45 H
Oh=1%
1h = 3%
2h = 5%
3h=10%
32 VOLTAGE_MODE_CONFI |R/W oOh v 2 v R A
G Oh = A~ B2 Ly Bl Y P s R FE HERR =
1h = IR 55 > DUTY_C + DUTY_HYST , My B ;
BN 525 < DUTY_C - DUTY_HYST , JU R0 B fi 3 i 2,
2h = WEHA L4 > DUTY_C + DUTY_HYST , 9% B 3L k4
K R S5 < DUTY_C - DUTY_HYST , I Jy e E A=
3h = RiEH
1 DUTY_COMMAND_FILTE |R/W Oh S FRE B A N D %
R Oh = 2% B 3805 51 J60 b iy e
1h = J5 FE 5| B L RIIE A% (0.4%)
0 RESERVED R oOh fmeg
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8.1.14 REF_PROFILES6 # 73 ( fW#% = 9Eh ) [E£L = 00000000h]
K 8-14 &% T REF_PROFILES6 , % 8-16 X IL#tT T 4.

A EIES NN S S

TR E e 22 6 1 ar (7 e

& 8-14. REF_PROFILES6 & 173%

31 30 29 28 27 26 25 24
ek | REF_OFF2
R-0h R/W-0h
23 22 21 20 19 18 17 16
REF_OFF2 \ REF_CLAMP2
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
REF_CLAMP2 | RESERVED
R/W-0h R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 8-16. REF_PROFILES6 277752 F Bt vt o
A FB =il p=L A L]
31 AR LS R Oh AR IS
30-23 |REF_OFF2 RIW Oh FeMHEAE (o ORHEEMER E 45 L ) = {(REF_OFF2/256)*100}
22-15  |REF_CLAMP2 RIW Oh SIALIEUE (K HEHER 4 H ) = {(REF_CLAMP2/256)*100}
14-0  |RESERVED R Oh 175

8.2 Fault_Configuration & 725

#* 8-17 B 1 Fault_Configuration % {7 &% I A7 fifi SR BRI w7 A7 A% o R 8-17 HHOR B A T a5 A7 45 fim % i 1k 30 B AL
NRERIAE , I HANB ST AN A .

% 8-17. FAULT_CONFIGURATION #7753

W  ETEEERE R iz
90h FAULT_CONFIG1 b E 1 7 8.2.1
92h FAULT_CONFIG2 L E 2 15 8.2.2

AL TT R R IS Gt AT IE NN R BT, 3R 8-18 JEoR T IE FH T BB o Fh 7 il R AL AR A
% 8-18. Fault_Configuration 15 i 2585

waxs | Rm | W
BLHLE Y
R R [
EPNE it
w w [5A
FALEER A
-n | BN
116 BT XEIR G Copyright © 2025 Texas Instruments Incorporated
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8.2.1 FAULT_CONFIG1 #F##% ( fm# = 90h ) [Z4Z = 00000000h]
Kl 8-15 7 T FAULT _CONFIG1 , # 8-19 st it 4T 7 41

SEIE NS e
TR BB E 1 A

K] 8-15. FAULT_CONFIG1 Z7Es

31 30 29 28 27 26 25 24
ZHEAR LS ‘ ILIMIT HW_LOCK_ILIMIT
R-Oh R/W-0h R/W-0h
23 22 21 20 19 18 17 16
HW_LOCK_ILI LOCK_ILIMIT EEP_FAULT_M LOCK_ILIMIT_MODE
MIT ODE
R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 1 10 9 8
LOCK_ILIMIT_ LOCK_ILIMIT_DEG LCK_RETRY
MODE
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
LCK_RETRY |CRC_ERR_MO MTR_LCK_MODE IPD_TIMEOUT | IPD_FREQ_FA | SATURATION_
DE _FAULT_EN ULT_EN FLAGS_EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
& 8-19. FAULT_CONFIG1 % 748 Bt i 1
Az TR B! Hhr v
S R Oh AR
30-27  |ILIMIT R/W Oh VIR Iq A ( FHAE ) FLIREEEAE () HLIAE R ]
Oh =0.125A
1h =0.25A
2h =0.5A
3h =1.0A
4h =1.5A
5h =2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h =4.0A
Ah =4.5A
Bh =5.0A
Ch =5.5A
Dh = 6.0A
Eh=7.0A
Fh =8.0A
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% 8-19. FAULT_CONFIG1 FHERFBUHH (4)

fr

FB

XA

LA

L

26-23

HW_LOCK_ILIMIT

R/W

Oh

BT LS H B AR I R PR B
Oh = 0.125A
1h = 0.25A
2h =0.5A
3h =1.0A
4h =1.6A
5h = 2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h =4.0A
Ah =4.5A
Bh =5.0A
Ch=5.5A
Dh = 6.0A
Eh =7.0A
Fh = 8.0A

22-19

LOCK_ILIMIT

R/W

Oh

FT ADC )8 s A 0] e 7 IR
Oh = 0.125A
1h = 0.25A
2h =0.5A
3h=1.0A
4h =1.5A
5h =2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h = 4.0A
Ah = 4.5A
Bh = 5.0A
Ch=5.5A
Dh = 6.0A
Eh =7.0A
Fh = 8.0A

18

EEP_FAULT_MODE

R/wW

Oh

EEPROM #f 5 i) #z s iy b 2 74
Oh = HifF s
1h = {5 ks

17-15

LOCK_ILIMIT_MODE

R/W

Oh

B B PR AE AR X

Oh = llimit 8546 M S BB UFHE ; nFAULT 5%k ; MHRIREhes plis B
NEDS

1h = llimit BRI BEFE R nFAULT 1320 ; MR IKsh a8 4k TR
MIFIEE ( Fra &M FET #4538 )

2h = llimit 8 e A8 S SETFHIE ; nFAULT 45k ; MR IRshes 4T
MBI (B = FET #6558 )

3h = HffE LCK_RETRY I [i))J5 H 3hig k. FEIRIKEE RN
AUTO_RETRY_TIMES. &5 & iyt

AUTO_RETRY_TIMES , M4 #ii ; MHRIRSI 2 e BN =4 ;
nFAULT A%k

4h = #la7E AUTO_RETRY_TIMES 2 51f) LCK_RETRY Itf[d] A i
% 5 MR SR 5 8 4 R s ( FrE ki FET #1558 )
nFAULT A%k

5h = #(fE#E LCK_RETRY It [Al )5 H #hiE K. Tk B iR s oy
AUTO_RETRY_TIMES. 5 & vk

AUTO_RETRY_TIMES , 447 Mk ; MR DK 3 25 b il il s =
( Fra = FET #8308 ) ; nFAULT Bk

6h = AR Nimit B e I B R R , APATIETEALE ; nFAULT &
%

7h = 22 ILIMIT 8¢
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% 8-19. FAULT_CONFIG1 FHERFBUHH (4)

fr

FB

XA

LA

L

14-11

LOCK_ILIMIT_DEG

R/W

Oh

B R PR AST T 2 Ve fok s 1)
Oh = Johud I fik e
1h=0.1ms

2h =0.2ms

3h =0.5ms

4h = 1ms

5h = 2.5ms

6h = 5ms

7h =7.5ms

8h = 10ms

9h = 25ms

Ah = 50ms

Bh = 75ms

Ch =100ms

Dh =200ms

Eh = 500ms

Fh =1000ms

10-7

LCK_RETRY

R/wW

Oh

B A R [
Oh = 300ms
1h = 500ms
2h=1s
3h=2s

4h = 3s

5h =4s

6h = 5s

7h =6s
8h=7s

9h = 8s

Ah =9s

Bh = 10s
Ch=11s
Dh=12s
Eh =13s
Fh =14s

CRC_ERR_MODE

R/wW

Oh

CRC ( 7£ 12C i@{5H ) 4R

Oh = 12C ) CRC #4i% FEUBAF Ml ; nFAULT B &L ; Mk oRz) a4
WERN=E

1h = 12C L) CRC #5iR S EUNIRE W% | M AT EfTHEAE ;
nFAULT #%%

5-3

MTR_LCK_MODE

R/W

Oh

R E B

Oh = BNLBUERI S B | nFAULT A2 ; MR IR 280 % 8
KRS

1h = BEHLBUE RN S B HEE  nFAULT 530 ; MHRIKS) #8401
s ( FrE I FET #6558 )

2h = EHLBUERI S B | nFAULT A2 ; MRS 2840 T 5
MIFIEE ( fra =il FET #8558 )

3h = #f/E LCK_RETRY KAl G H 30k bk xS iRy
AUTO_RETRY_TIMES. n& &k $iid
AUTO_RETRY_TIMES , U4 5E Ml ; MRIKhas g BN =4 ;
nFAULT 2%

4h = ke AUTO_RETRY_TIMES 2 J51f) LCK_RETRY Ivf[6] F Zi%
Bk 5 MR SRS B Ak F M S ( B R FET #5508 )
NFAULT A%

5h = #[E#E LCK_RETRY i [Al & H3hiE . SR R A
AUTO_RETRY_TIMES. i & kot
AUTO_RETRY_TIMES , M4i77#ii ; MRS58 40 T vl i shgE X
( FrE =M FET #8538 ) ; nFAULT A5

6h = {35 L HLBUE A R BRE , ARPATIEATERE 5 nFAULT 2%
7h = 25/ MTR 8%
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% 8-19. FAULT_CONFIG1 FHERFBUHH (4)

fr FB it LA ]
2 IPD_TIMEOUT_FAULT_E [R/W Oh Jiai i 1PD i i e
N Oh =21
1th =AM
1 IPD_FREQ_FAULT_EN R/W Oh Jei i IPD A5 i e
Oh = Z&/1]
1h =AM
0 SATURATION_FLAGS_E |R/W Oh J& P PRI A B R P IR B A AR
N Oh = 2&/1]
1h=JaH
120  JEXXNRYRGE Copyright © 2025 Texas Instruments Incorporated
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8.2.2 FAULT_CONFIG2 #Ff#% ( fm#% = 92h ) [E4Z = 00000000h]
K 8-16 o~ T FAULT_CONFIG2 , # 8-20 fxf ittt 17 7 4.
AR EMINEE N
TR E s 8 2 a3
] 8-16. FAULT_CONFIG2 & 17 5%

31 30 29 28 27 26 25

24

LOCK1_EN LOCK2_EN LOCK3_EN LOCK_ABN_SPEED

Bl

EMF_THR

ABNORMAL_B

R-0h R/W-0h R/W-0h R/W-0h R/W-0h

R/W-0h

23 22 21 20 19 18 17

16

ABNORMAL_BEMF_THR NO_MTR_THR ‘

HW_LOCK_ILIMIT

MODE

R/W-0h R/W-0h R/W-0h

15 14 13 12 1 9

HW_LOCK_ILIMIT_DEG VOLTAGE_HYSTERESIS ‘

MIN_VM_MOTOR

R/W-0h R/W-0h R/W-0h

7 6 5 3 2 1

MIN_VM_MOD MAX_VM_MOTOR
E

MAX_VM_MOD
E

AUTO_RETRY_TIMES

R/W-0h R/W-0h R/W-0h R/W-0h

% 8-20. FAULT_CONFIG2 %7758 2 Bt il B

FB KA SAhL ]

31 25 (BRI R Oh ZHBRE IR AL

30 LOCK1_EN RIW Oh BHEGE 1 ( BRI )
Oh = %5

1th =3 H

29 LOCK2_EN R/wW Oh Ja FHBE 2 (7% BEMF )

Oh = ZEH]
1th=JaH

28 LOCK3_EN R/W Oh JEHBIE 3 (ToHINL )

Oh = ZEH]
th=aH

27-25 |LOCK_ABN_SPEED Riw Oh SRR BUE B (4 MAX_SPEED MH 4Lt )
Oh = 130%
1h = 140%
2h = 150%
3h = 160%
4h =170%
5h = 180%
6h = 190%

7h =200%

24-22 ABNORMAL_BEMF_THR |R/W Oh 5% BEMF 8iUE BIME (5 HUY BEMF BT 73t )
Oh =40%

1h = 45%

2h =50%

3h =55%

4h = 60%

5h = 65%

6h =67.5%

7h =70%
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2% 8-20. FAULT_CONFIG2 FFRFB Ul (4)

fr

FB

XA

LA

L

21-19

NO_MTR_THR

R/W

Oh

7C AL E B E
Oh = 0.0375A
1h = 0.075A
2h=0.1A

3h =0.125A

4h = 0.25A

5h = 0.5A

6h =0.75A

7h =1.0A

18-16

HW_LOCK_ILIMIT_MODE

R/W

Oh

TR L PR AR A X

Oh = f#F: llimit 85E K S BUBTF % ; nFAULT B 5% ; MikIRs) o
Wi EN=

1h = A limit B2 K0S B0F 0 ; nFAULT B2 ; Wk aKsh 8%
I FARMIH SRR (TR FET 45558 )

2h = fE4F limit 8E K S BEIF % ; nFAULT B34 ; MgRs) o
b FE s s (BT M FET #5558 )

3h = #l/E LCK_RETRY K [A]JG H ik bk xS iRy
AUTO_RETRY_TIMES. i &k it

AUTO_RETRY_TIMES , M4tk ; MRS I B A =4
NFAULT A%

4h = #kka7E AUTO_RETRY_TIMES 2 511 LCK_RETRY I [H] E i
Bk 5 MR SRS 8 4k M S ( BT IR FET #1558 )
nFAULT A%

5h = # &7 LCK_RETRY i 1AlJ5 H3hiE . SR R A
AUTO_RETRY_TIMES. & kit
AUTO_RETRY_TIMES , M4i77#ii% ; MR RS0 %8 40 T v il shgE
( =M FET #5308 ) ; nFAULT Bk

6h = { AR EEAF Nimit BE R0 R RAE | APATAEAEAE ; nFAULT
a3

7h = 2L ILIMIT 858

15-13

HW_LOCK_ILIMIT DEG

R/W

Oh

TR 5 LV BR AV B SR Ve Bk o T )
Oh = JoHu Rk

1h=1us

2h =2us

3h = 3ps

4h =4pus

5h = 5ps

6h = 6us

7h =T7us

12-11

VOLTAGE_HYSTERESIS

R/W

Oh

P AN R R OR T o WA BME R ik, TR £ IR
B (3T UV, A+ T OV, Wk -) .

Oh=0.5V

1Th=1V

2h =2V

3h =3V

10-8

MIN_VM_MOTOR

R/W

Oh

PR R - LIEAT RN E S
Oh = FERAE

1th=6Vv

2h=7V

3h =8V

4h =10V

5h =14V

6h =16V

7h =18V

MIN_VM_MODE

R/wW

Oh

HIRE (fEHE ) KRR IR
Oh = R L4A7
1h = UREEA T e EE 2N, WA sk
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2% 8-20. FAULT_CONFIG2 FFRFB Ul (4)

fr

FB

XA

LA

L

6-4

MAX_VM_MOTOR

R/W

Oh

i) 1 s AR R - FEATLISAT ) B K LD 2 L
Oh = JMR{E

1h =18V

2h =20V

3h =22V

4h =28V

5h = 30V

6h =32V

7h =34V

MAX_VM_MODE

R/W

Oh

HIAZ (il ) W R iRk
Oh = i K BifF
Th = IR ST A EEEZ A, WA ShTEER

2-0

AUTO_RETRY_TIMES

R/W

Oh

B ahHE R SRk ok
Oh = JERAH

1Th=2
2h=3
3h=5
4h =7
5h =10
6h =15
7h =20

8.3 Hardware_Configuration &775%

% 8-21 ¥ T Hardware_Configuration &7 1723 [ 77-fif A i it 25 47 8% . 36 8-21 R H L K ATy 25 17 2% I A% Hu ik #5
MALCNIREIALE |, HFHANASM RN

3 8-21. HARDWARE_CONFIGURATION #7738

fWte ey EST] AR W
Adh PIN_CONFIG TR 5] i & 1 8.3.1
ABh DEVICE_CONFIG1 #14 configuration1 77 8.3.2
A8h DEVICE_CONFIG2 #14 configuration2 77 8.3.3
AAh PERI_CONFIG1 AL E 1 17 8.3.4
ACh GD_CONFIG1 MR 9K 2 25 e 1 1 8.3.5
AEh GD_CONFIG2 MR SRS A5 C L 2 77 8.3.6

AL TT R RIS G AT IE NN R B G, 3K 8-22 JEIR T IE FH T IR o R vy il R AR AD
% 8-22. Hardware_Configuration 15 A 282455

whxe | Rm |
BT
R R ER
AL
w w EX
LRI
-n | EE e
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8.3.1 PIN_CONFIG #7783 ( /W% =A4h ) [E£L = 00000000h]
K 8-17 E7r 7 PIN_CONFIG , % 8-23 /it itbitk4T 74,

SEIE NS e
P B EAE A 51 DA 25 47 4%

&l 8-17. PIN_CONFIG #F8%

31 30 29 28 27 26 25 24
TR \ PWM_DITHER_STEP \ VDC_FILTER \ LEAD_ANGLE
R-Oh R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
LEAD_ANGLE MAX_POWER
R/W-0h R/W-0h
15 14 13 12 1 10 9 8
MAX_POWER FG_IDLE_CONFIG FG_FAULT_CO
NFIG
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
FG_FAULT_CO | ALARM_PIN_E | BRAKE_PIN_M | ALIGN_BRAKE BRAKE_INPUT SPEED_MODE
NFIG N ODE _ANGLE_SEL
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
% 8-23. PIN_CONFIG FFasFBinm
fr FB ezl B ik
31 AL R Oh RS AL
30-29 |PWM_DITHER_STEP R/W Oh PWM 1}z #2 2%
Oh=1
1th=2
2h=5
3h=10
28-27 |VDC_FILTER R/W Oh Vde(VM) JEJE # REL
Oh = 2]
1h = Ja JHIF 0 BRI DB B AR L AR
2h = & FFA A 100HzZ 0% dsdk
3h = J& FI 345 H 1000Hz 8 i 1L AT R
124 BRI 1 Copyright © 2025 Texas Instruments Incorporated
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2% 8-23. PIN_CONFIG FF87Bil (4:)

fr. FR P vt =LA ViEH
26-22  |LEAD_ANGLE RIW Oh RERTA. ERERBE | IEMEF RN R AT BEMF |, fufE%

AN A LR S T BEMF . #E Hidtfialrh | IE(HERE L id 3%
1, fEREEIE id 254

Oh=0°

1h=3°

2h=6°

3h=9°

4h=12°

5h = 15°

6h=18°

7h=21°

8h =24°

9h =27°

Ah = 30°

Bh = 33°

Ch = 36°

Dh = 39°

Eh = 42°

Fh = 45°

10h = -48°

11h = -45°

12h = -42°

13h = -39°

14h = -36°

15h = -33°

16h = -30°

17h = -27°

18h = -24°

19h = -21°

1Ah = -18°

1Bh = -15°

1Ch =-12°

1Dh = -9°

1Eh = -6°

1Fh = -3°

21-11 MAX_POWER R/W Oh YRR B R S R R B 0B K Th R . Fe KR ( LLRLAENBAAT ) =
(MAX_POWER / 2™ * 100

10-9 FG_IDLE_CONFIG R/W Oh FMLAE /2 RIR ST ) FG L

Oh = FG 4k A 45 dOIRASELR T- FG_CONFIG FlHL NS (kBT &5
1h = FG #hims

2h = FG #hifik

3h = FG #di

8-7 FG_FAULT_CONFIG R/W Oh HRCRAS AN Y FG At B . B FG_BEMF_THR 5 X ) BEMF [1{H
(W% FG_CONFIG }y 1)

Oh = {f FHIRBN AL iS5 — A FG (55

1h = FG Wi

2h = FG #Hhifik

3h = 7£ BEMF [#% BEMF BI{f LA N2 i FG —HAFB1TikE
6 ALARM_PIN_EN RIW Oh Jo F AR5

Oh = 2%/

1h= B

5 BRAKE_PIN_MODE RIW Oh Hi12h ) e

Oh = {13k

1h = X555

4 ALIGN_BRAKE_ANGLE_ |R/W Oh MR 2 f

SEL Oh = fE3E N 551 3h 2 11 {3 A B — Uk il £ B
1h = {§ ] ALIGN_ANGLE 12 B #4175 5% #13)
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2% 8-23. PIN_CONFIG FF87Bil (4:)

fr FB XA

LA

L

3-2 BRAKE_INPUT R/W

Oh

Hzh 5| 7 25

Oh = f# {5 il 30

1h = 3% BRAKE_PIN_MODE 78 3 5| IR 1] 5/ %) 5%
2h = BRI, AHlshx 5

3h = fE {5 50

1-0 SPEED_MODE R/wW

Oh

i B F L2 N IR

Oh = (11 SPEED 5| I I~ A4l Fi e 4 i)

1h = /1 SPEED 5| il L) 5 25 b (PWM) $s 1
2h = H1 DIGITAL_SPEED_CTRL {# (12C) ##i
3h = i SPEED 5| #l_F- FIA 2 il
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8.3.2 DEVICE_CONFIG1 ###% ( fm#% = A6h ) [E4L = 00000000h]
] 8-18 &7~ T DEVICE_CONFIG1 , % 8-24 sttt 17 /4H.
R[E BN R,
B A2 74
&l 8-18. DEVICE_CONFIG1 & f£8%
31 30 29 28 27 26 25 24
ZHE R RESERVED DAC_SOx_SEL PWM_DITHER I2C_TARGET_ADDR
_MODE
R-0h R-0Oh R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
I2C_TARGET_ADDR EEPROM_LOCK_KEY
R/W-0h R/W-0h
15 14 13 12 1" 10 9 8
EEPROM_LOCK_KEY
R/W-0h
7 6 5 4 3 2 1 0
EEPROM_LOCK_KEY SLEW_RATE_I2C_PINS PULLUP_ENAB BUS_VOLT
LE
R/W-0h R/W-0h R/W-0h R/W-0h
2% 8-24. DEVICE_CONFIG1 &7 58 Bt i B
A B KA =LA UL
31 BRI R Oh NS BADA
30 RESERVED R Oh f5eg
29-28 |DAC_SOx_SEL R/W Oh 7£ DACOUT2 1 SOx i i& 2 [l 1T 1k 4%
Oh = DACOUT2
1h = SOA
2h = SOB
3h=S0C
27 PWM_DITHER_MODE  |R/W oOh PWM #} a5 =
Oh = =
1h = BEHLELR
26-20 12C_TARGET_ADDR R/W Oh 12C H#Friuht
19-5 EEPROM_LOCK_KEY R/W Oh & Fl EEPROM R/W {2415 ft) EEPROM 4 RS 2540 . I BT
IS IA AR 0.
4-3 SLEW_RATE_I2C_PINS |R/W Oh 12C 51 4 2R 4]
Oh =4.8mA
1h =3.9mA
2h = 1.86mA
3h =30.8mA
2 PULLUP_ENABLE R/W Oh N nFAULT 1 FG 31 #E FH P
Oh = ££
1h= M
1-0 BUS_VOLT R/W Oh B K B e 2 FEL R T
Oh =15V
1h =30V
2h = 40V
3h = Ri&E ]
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8.3.3 DEVICE_CONFIG2 &% ( fw# = A8h ) [ZfL = 00000000h]
K 8-19 %7k T DEVICE_CONFIG2 , % 8-25 xf itik4T 7 v i

IR [E B R R,
BB A S A s
K 8-19. DEVICE_CONFIG2 SR
31 30 29 28 27 26 25 24
FHEE ‘ INPUT_MAXIMUM_FREQ
R-0Oh R/W-0h
23 22 21 20 19 18 17 16
INPUT_MAXIMUM_FREQ
R/W-0h
15 14 13 12 1 10 9 8
SLEEP_ENTRY_TIME DYNAMIC_CSA |DYNAMIC_VOL| DEV_MODE PWM_DITHER_DEPTH EXT_CLK_EN
_GAIN_EN TAGE_GAIN_E
N
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
EXT_CLK_CONFIG EXT_WDT_EN EXT_WDT_CONFIG EXT_WDT_INP | EXT_WDT_FA
UT_MODE ULT_MODE
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
2% 8-25. DEVICE_CONFIG2 27582 Bt i B
fr. FBR B vt LA ]
31 TR R Oh SRR
30-16 INPUT_MAXIMUM_FREQ |R/W Oh S NSRRI IR B I L IS AR “ B SPEED 5| BHIRATR #25
H7 0, BT 100% B HAEE = MR/
INPUT_MAXIMUM_FREQ
15-14 SLEEP_ENTRY_TIME R/W Oh M NJE (SPEED_MODE) ff#:7E SLEEP_ENTRY_TIME [fHEAR i
NBE SR T ZBRER |, 83423k N HEARAR
Oh = £ SPEED 5| JHI{* Ik f 715 3] 50ps B3 N REARRZS
1h = 7E SPEED 5| R4 Pk B 200ps B 1A MENRIRZS
2h = 7 SPEED 7| B HH f P4 3 20ms I E A BERGIR A
3h = 7E SPEED 5| IR FHIK f-T- 1A $] 200ms B3 A BEARR S
13 |DYNAMIC_CSA GAIN_E |RW Oh 3% CSA B , LUEAEFTA stk T T 378t s 5 e
N Oh = 2:H
1h = J3
12 DYNAMIC_VOLTAGE_GA |R/W Oh E NI RS | DU AE A e P BRSPS L R 4
IN_EN Oh = /]
1h = Jif
11 DEV_MODE R/W Oh A T R
Oh = FFHLAE
1h = BEAREI
10-9 PWM_DITHER_DEPTH R/W Oh PWM #lshiR
Oh = 2] PWM #£13))
1h =5%
2h =7.5%
3h =10%
8 EXT_CLK_EN R/W Oh Jet A MR B A 2
Oh = #:H
th=J5H
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2% 8-25. DEVICE_CONFIG2 FRF B (4)

fr

FB

XA

LA

L

7-5

EXT_CLK_CONFIG

R/W

Oh

A BRI PR e B
Oh = 8kHz

1h = 16kHz

2h = 32kHz

3h = 64kHz

4h = 128kHz

5h = 256kHz

6h = 512kHz

7h = 1024kHz

EXT_WDT_EN

R/W

Oh

JE HAMBE 114
Oh = ZEH]
1th=JEH

3-2

EXT_WDT_CONFIG

R/W

Oh

Ik 2 (B E (GP10/12C)
Oh = 100ms/1s

1h = 200ms/2s

2h = 500ms/5s

3h =1000ms/10s

EXT_WDT_INPUT_MODE

R/wW

Oh

SN T\ IR
Oh = @il 12C #HAT A T THufi K
1h = @id GPIO #ATH I 1M fil

EXT_WDT_FAULT_MOD
E

R/W

Oh

SN T ISR
Oh = {{ 4R+
1h = 8794 MOSFET B T =&

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

HRXFRE 129

English Data Sheet: SLLSFX9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D
ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

8.3.4 PERI_CONFIG1 #f72% ( fW#% = AAh ) [E L = 00000000h]
] 8-20 %< T PERI_CONFIG1 , % 8-26 1xf b k4T T M40

A EIES NN S S

HMR AT AR 1

& 8-20. PERI_CONFIG1 & 75

31 30 29 28 27 26 25 24
R SPREAD_SPE | RESERVED |NO_MTR_FLT_ | ABNORMAL BEMF_PERSISTE FLUX_WEAK_REF
CTRUM_MODU CLOSEDLOOP NT_TIME
LATION_DIS _DIS
R-Oh R/W-Oh R-Oh R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
INPUT_REFERENCE_WINDOW | BUS_POWER _ DIR_INPUT DIR_CHANGE_ | SPEED_LIMIT | ACTIVE_BRAK
LIMIT_ENABLE MODE ENABLE  |E_SPEED_DEL
TA_LIMIT_ENT
RY
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY ACTIVE_BRAKE_MOD_INDEX_LIMIT SPEED_RANG | INPUT_REFER
E_SEL ENCE_MODE
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
INPUT_REFER EEPROM_LOCK_MODE RESERVED
ENCE_MODE
R/W-0h R/W-0h R-Oh
% 8-26. PERI_CONFIG1 Hf7 2B i8]
L TR E<vitl p=LiA UL
31 25 (BRI R Oh ZHBRE IR AL
30 SPREAD_SPECTRUM_M |R/W Oh 5 FE AT ) (SSM)
ODULATION_DIS Oh = i H SSM
1h = & SSM
29 RESERVED R oh e
28 NO_MTR_FLT_CLOSEDL |R/W oh 5 B BR R G H L s
OOP_DIS Oh = 415 LOCK2_EN B A 0x1 , NS A AR A i) T8 FL P L e
1h = 5 PR A (1 T B ML i
27-26 |ABNORMAL_BEMF_PER |R/W oOh S BEMF SRl prrp o e Jik i i)
SISTENT_TIME Oh = 2 M1 3
1h =500ms
2h = 1000ms
3h = 2000ms
25-24  |FLUX_WEAK_REF R/W oh Rl B v
0Oh = 70%
1h = 80%
2h = 90%
3h = 95%
2322 |INPUT_REFERENCE_WI |R/W Oh 24 A B 1 A 2 T A R
NDOW Oh = &% 1
1h = ZEH M 5%
2h = ZZEH O 10%
3h=ZHH LM 15%
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www.ti.com.cn ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025
% 8-26. PERI_CONFIG1 FF&BFEUiH (4)

fr. FR P vt =LA ViEH
21 BUS_POWER_LIMIT_EN |R/W Oh AR BRI R AT SR R R | St
ABLE NHEIE L TR R % MAX_POWER

Oh = Z& ] Ty == il
1h = Ja AT R

20-19  |DIR_INPUT RIW Oh DIR 3|17 %

Oh = fi{#5| ji DIR

1h = @3 £ e OUTA-OUTB-OUTC % #% DIR 31
2h = @i 4 OUTA-OUTC-OUTB 7% DIR 3| i
3h = f@{E 3 B DIR

18 DIR_CHANGE_MODE R/W Oh St DIR 5] R A AR A g i v
Oh = ERLIE] DIR AL SR HLBLEZ L 500 1SD
1 = Fe LIRS HLHLE N I I ) BB 8 77

17 |SPEED_LIMIT_ENABLE \RW Oh Je FE PR P R 7E ook R S 2 M BT A i N e | S
LI R 9 MAX_SPEED

Oh = %5113 FE R

Th = i FH B2 R

16-13 ACTIVE_BRAKE_SPEED |R/W Oh T A S T 2 A ZE A, AR T B e N == 3 i 3
_DELTA_LIMIT_ENTRY Oh = A&
1h = 5%
2h = 10%
3h = 15%
4h = 20%
5h = 25%
6h = 30%
7h = 35%
8h = 40%
h = 45%
Ah = 50%
Bh = 60%
Ch=70%
Dh = 80%
Eh = 90%
Fh = 100%

1210 |ACTIVE_BRAKE_MOD_I |R/W Oh R AR R A BREL |, AR T2 R AEDRE B S 3 1 50
NDEX_LIMIT 0h=0%

1h =40%

2h =50%

3h =60%

4h =70%

5h = 80%

6h = 90%

7h =100%

9 SPEED_RANGE_SEL RIW Oh PWM 5 % L 5k i\ 1433 31 Bl i £

Oh = 325Hz % 100kHz
1h = 10Hz % 325Hz

8-7 INPUT_REFERENCE_MO |R/W Oh FA T BB AR TR N R HE R 2
DE Oh = #Hl3U% (MNEHEESHME , JE 3% MAX_SPEED 171
)
1h = #EHIR (AR ESHEE |, I C3% MAX_POWER #4171
%)

2h = ¥HIHE (AR HBERSHEME , O ILIMIT #7R%E )
3h = GRS (AR IERIFEE , O 100% #4715 )
6-5 EEPROM_LOCK_MODE |RW Oh EEPROM #i5E ji

Oh = LR FLEIT ;o4 EEPROM SHUAIS A

1h = EEPROM B:HURIE N 75 B 4 %1

2h = EEPROM B HU 75 B M E RS, B NBE K A8

3h = EEPROM i35 #% 7k A S5
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% 8-26. PERI_CONFIG1 FF&BFEUiH (4)

A FB e s =LA ViEH
4-0 RESERVED R Oh feg
132 BT XFIRIE Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D

ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

8.3.5 GD_CONFIG1 #7448 ( fR# = ACh ) [Z{L = 00000000h]
K 8-21 &ox T GD_CONFIG1 , % 8-27 whxttbih4T 7 /4.
AR EMINEE N
T T 5 A 30K ) 24 152 B 1) B A7 1
& 8-21. GD_CONFIG1 #1748

31 30 29 28 7 26 25 24
LR ] RESERVED ] RESERVED \ SLEW_RATE ] RESERVED
R-Oh R-Oh R-Oh R/W-0h R-0h

23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED ] RESERVED \ OVP_SEL \ OVP_EN ] RESERVED OTW_REP
R-Oh R-0h R-Oh R-Oh R/W-0h R/W-0h R-Oh R/W-0h
15 14 13 12 11 10 9 8
RESERVED \ RESERVED \ OCP_DEG ] RESERVED \ OCP_LVL \ OCP_MODE
R-Oh R-Oh R/W-0h R-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
RESERVED \ RESERVED \ RESERVED ] RESERVED \ RESERVED \ RESERVED \ CSA_GAIN
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R/W-0h
% 8-27. GD_CONFIG1 7B
e > 21 w5
31 25 (BRI R Oh ZHBRE IR AL
3029 |RESERVED R oh e
28 RESERVED R Oh 1R
2726 | SLEW_RATE RIW oh i
Oh = A& H
1h = RN&EH
2h = K53 125V/ps
3h = 53N 200V/ps
25-24 |RESERVED R oh e
23 RESERVED R Oh 17y
22 RESERVED R oh 1R
21 RESERVED R Oh 1R
20 RESERVED R Oh {75
19 OVP_SEL RIW Oh St T oL
Oh = VM i/ H1 P Jy 34V
1h = VM i HF Sy 22V
18 OVP_EN RIW oh e R
Oh = 25 it B R
1h = Jg Hid R R
17 RESERVED R Oh 17
16 OTW_REP RIW oh JUE L ETE
Oh = 24 i #1545
1h = Jg H i #hge b sty
15 RESERVED R Oh 17
14 RESERVED R oh e
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# 8-27. GD_CONFIG1 FFRFERURH (4)

fr FB XA

LA

L

13-12 OCP_DEG R/W

Oh

OCP 4R ik phsf 8]

Oh = OCP iRkt /i 0.2us
1h = OCP HiU& ki i)y 0.6ps
2h = OCP 2R fikyiiiit ]9 1.2us
3h = OCP iR ikt (8] 1.6us

1 RESERVED R

Oh

TRE

10 OCP_LVL R/W

Oh

BUR/ Y/ S
Oh = OCP 454y 16A ( $47U1H )
1h = OCP %54y 24A ( HLB4H )

9-8 OCP_MODE R/W

Oh

OCP #[#fgis\,

Oh = i i S B A7 e e

1h = 3% 55 500ms J5 H B HiR
2h = R@EH

3h = &M

RESERVED

Oh

TR

RESERVED

Oh

TRE

RESERVED

Oh

TRE

RESERVED

Oh

TRE

RESERVED

Oh

TRE

NwlhlO|lo|N
AN O| D OO A

RESERVED

Oh

TRE

1-0 CSA_GAIN R/wW

Oh

HL AR 4825 (172 DYNAMIC_CSA_GAIN_EN = 0x0 i {f

H)

Oh = CSA {4y 0.15V/A
1h = CSA 1237y 0.3V/IA
2h = CSA #4214 0.6V/IA
3h = CSA #3iA4 1.2V/IA
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8.3.6 GD_CONFIG2 & 7#4% ( fW# = AEh ) [E4L = 00000000h]
K 8-22 &x T GD_CONFIG2 , % 8-28 it thith4T 7 /4.
AR EMINEE N

JH T 5 AR B0 ) 248 12 B ) B A7 2

| 8-22. GD_CONFIG2 &8

31 30 29 28 27 26 25 24
ZHBR ] RESERVED \ RESERVED RESERVED ‘BUCK_PS_DIS
R-Oh R-Oh R-0h R-Oh R/W-0h

23 22 21 20 19 18 17 16
BUCK_CL \ BUCK_SEL \ BUCK_DIS MIN_ON_TIME ] RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R-Oh

15 14 13 12 1 10 9 8

RESERVED ] RESERVED
R-Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-Oh

% 8-28. GD_CONFIG2 F 75 7B

A FB =il p=L A L]
31 TR R Oh B
30 RESERVED R Oh fF
29-26  |RESERVED R Oh B
25 RESERVED R Oh i
24 BUCK_PS_DIS RIW Oh 455 FH e T LY

Oh = Ji I B I e 5 e

1h = 80 I s I

23 BUCK_CL R/W Oh ¥ . FEL 7 PR 1)

Oh = [ JTs A H s LA PR A 4 1 D 600mA
1h = B AR 28 HU R H BB E DY 150mA
22-21 BUCK_SEL R/W Oh % 4 HY B R

Oh =[5 s kN 3.3V

1h = SIS 5.0V

2h = EEHEA 4.0V

3h = [#E N 5.7V

20 BUCK_DIS RIW Oh K ) e P
Oh = )& H B¢ e R 2%
1h = A FBE A 2%

19-17 MIN_ON_TIME RIW Oh ICO MOSFET ) 38 I [a]
Oh = 0us

1th= T EERAZNRE

2h =0.5pus

3h =0.75us

4h = 1ps

5h = 1.25pus

6h = 1.5us

7h =2us

16-13 RESERVED R Oh TR
12-0 RESERVED R Oh TR
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8.4 Internal_Algorithm_Configuration & /7%
% 8-29 #IH T Internal_Algorithm_Configuration 27 1725 fU176ifi 25 BLSS 27 47 3% o % 8-29 T R I Fr & 23 47 #45 Di
Fotth ik #R A R B AL B, I A RS 2517 45 I 2%

& 8-29. INTERNAL_ALGORITHM_CONFIGURATION #f£5%

ks BHEBHEEE TR o
AOh INT_ALGO_1 P AR L 47 8.4.1
A2h INT_ALGO 2 P EERC E 2 %5 8.4.2

AL R SR A i gt vl 3 BN R BT . K 8-30 RN 1 IE A T I A U R SR AR
# 8-30. Internal_Algorithm_Configuration 5 7] 287

ARG

yxe | rm | 5
P
R R X
HAKH
w w E2N
SRR
-n EG e
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8.4.1 INT_ALGO_1 #7428 ( R = AOh ) [EAL = 00000000h]
K] 8-23 f7x T INT_ALGO 1, % 8-31 Hixf ittt 7 N4

SEIE NS e
T RCE N S ES B 745 1

K] 8-23. INT_ALGO_1 & 77%%

31 30 29 28

27 26 25 24

ZEf% | ACTIVE_BRAKE_SPEED_ DEL
TA_LIMIT_EXIT

SPEED_PIN_GLITCH_FILTER

FAST ISD_EN ISD_STOP_TIME

R-0h R/W-0h

R/W-0h

R/W-0h R/W-0h

23 22 21 20

19 18 17 16

ISD_RUN_TIME ISD_TIMEOUT

AUTO_HANDOFF_MIN_BEMF

BRAKE_CURR
ENT_PERSIST

R/W-0h R/W-0h

R/W-0h R/W-0h

15 14 13 12

1 10 9 8

BRAKE_CURR
ENT_PERSIST

RESERVED

R/W-0h

R-Oh

7 6 5 4

3 2 1 0

RESERVED

\ REV_DRV_OPEN_LOOP_DEC

R-0h

R/W-0h

% 8-31. INT_ALGO_1 FF 8Bt BA

fr FB KA SAhL

]

31 BRI R Oh

Bk LA

30-29 |ACTIVE_BRAKE_SPEED |R/W oh
__ DELTA_LIMIT_EXIT

BRZGHE S AR M Z R BE |, (T % BB 1L 3 H]5)
0Oh =2.5%

1h=5%

2h=7.5%

3h =10%

28-27 |SPEED_PIN_GLITCH_FIL |R/W Oh

TER

78 2 5 B N SR e
Oh = TLHHLIBS A%

1h =0.2us

2h = 0.5us

3h =1.0us

26 FAST_ISD_EN R/W Oh

7 1SD H1 78] S B P g ek A4
Oh = X F fuigt ISD
1h = J3 FH% 1ISD

25-24 ISD_STOP_TIME R/wW Oh

TE 1SD H#18] 75 B L HLAL T45° 1R AS BRI 8]
Oh =1ms

1h =5ms

2h = 50ms

3h =100ms

23-22 ISD_RUN_TIME R/W Oh

£ 1SD S 18] 5 B L HLAL T8 47 IRES B AR 2L ]
Oh =1ms

1h =5ms

2h = 50ms

3h =100ms

21-20 ISD_TIMEOUT R/wW Oh

ISD J6 ik R SEAG I 3ok 55 B 77 1] B R
Oh = 500ms

1h = 750ms

2h = 1000ms

3h =2000ms
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# 8-31. INT_ALGO_1 HFERFERUH (&)
S KA Sh P18

19-17 AUTO_HANDOFF_MIN_B |R/W Oh Y5 /s BEMF. 76 H 2% & B e E A .
EMF Oh = 0mV

1h =50mV

2h =100mV

3h =250mV

4h = 500mV

5h =1000mV

6h = 1250mV

7h =1500mV

16-15 BRAKE_CURRENT_PER |R/W Oh BT LR 1SD il3h i ] A T B AR A RS2 ]
SIST Oh = 50ms

1h =100ms

2h = 250ms

3h =500ms

14-3  |RESERVED R Oh ey

2-0 REV_DRV_OPEN_LOOP |R/W Oh S 73 X5y T A ek 3 ) 2 57 ) BRI AR I 5 T 2
_DEC 0Oh = 50%

1h =60%

2h=70%

3h =80%

4h = 90%

5h = 100%

6h = 125%

7h = 150%
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8.4.2 INT_ALGO_2 #F 4 ( fW#% = A2h ) [E£L = 00000000h]
K] 8-24 7R T INT_ALGO_2 , # 8-32 HixJtidhiT 7 4.

SEIE NS e

T RCE N A SR 5 745 2

K] 8-24. INT_ALGO_2 773

31 30 29 28 27 26 25 24
ek | FLUX_WEAK_KP
R-Oh R/W-0h
23 22 21 20 19 18 17 16
FLUX_WEAK_KP FLUX_WEAK_KI
R/W-0h R/W-0h
15 14 13 12 11 10 9 8
FLUX_WEAK_KI FLUX_WEAK _ CL_SLOW_ACC
ENABLE
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
CL_SLOW_ACC ACTIVE_BRAKE_BUS_CURRENT_SLEW_RATE |ISD_BEMF_FIL | CIRCULAR_CU | IPD_HIGH_RE
T_ENABLE RRENT_LIMIT_ | SOLUTION_EN
ENABLE
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 8-32. INT_ALGO_2 %7788 7Bt
A FB =il =LA L]
31 A BRI R Oh A BRI
30-21 FLUX_WEAK_KP R/W Oh SIREIA I Kp 1) 10 ffl. Kp =0.1* FLUX_WEAK_KP [ 8LSB/
10°FLUX_WEAK_KP [f] 2MSB.
20-11 FLUX_WEAK_KI R/W Oh YR Ig AT Id FRES Ki (19 10 A2fH. Ki= 10 * FLUX_WEAK_KI
8LSB/10"FLUX_WEAK_KI [ 2MSB.
10 FLUX_WEAK_ENABLE |R/W Oh Lk
Oh = ZEFH 55k
1h = & F §5hk
9-6 CL_SLOW_ACC RW Oh AR B AR 58 A S B IR PRI BA I (AXFESR R0 ) AN 3R /03 IR
R A I AR (R © Hz/s Th B ;- deciWatts/s FAE
X centiA/s A A LA« milliUnit/s ) deciWatt : 0.1W centiA :
0.01A milliUnit : 0.001%
Oh =0.1Hz/s
1h = 1Hz/s
2h = 2Hz/s
3h =3Hz/s
4h = 5Hz/s
5h = 10Hz/s
6h = 20Hz/s
7h = 30Hz/s
8h = 40Hz/s
9h = 50Hz/s
Ah = 100Hz/s
Bh = 200Hz/s
Ch = 500Hz/s
Dh = 750Hz/s
Eh = 1000Hz/s
Fh = 2000Hz/s
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& 8-32. INT_ALGO_2 #f7as B il (4 )

s TR pa! L40A vi
5-3 ACTIVE_BRAKE_BUS_C |R/W Oh E 3 B 18] 1 2 2 L A R

URRENT_SLEW_RATE Oh = 10A/s
1h = 50A/s
2h = 100A/s
3h = 250A/s
4h = 500A/s
5h = 1000A/s
6h = 5000A/s
7h = FIR1E Als

2 ISD_BEMF_FILT_ENABL |R/W Oh 7E 1SD 18] 5 F BEMF JE &% o

E Oh = %%

1h = 5 H
1 CIRCULAR_CURRENT_L |R/W Oh ILIMIT 7 & L5 e (AR P2 P 2 2R

IMIT_ENABLE Oh = ZEHIAEEE HLIRBR A« ILIMIT * sqrt(2) uf LU W {EAH FL

1h = J8 HIEER AR A ILIMIT SR {E AR fLiA
0 IPD_HIGH_RESOLUTION |R/W Oh IPD 7 # 2 g

_EN Oh = %5

th=JaH
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9 RAM ( Z kit ) w7 asmgt

9.1 Fault_Status &778

% 9-1 FIH T Fault_Status &7 17 35 I AA A 2SI 2P A2 38 0 3R 9-1 TR A (R T ar A7 45 O A% 1k S B RE S Ok B 114
i E , JFHAFBREAARAR.

%% 9-1. FAULT_STATUS #1775

{72 B R4S AR i
EOh GATE_DRIVER_FAULT_STATUS TR 27 17 7 9.1
E2h CONTROLLER_FAULT_STATUS MR A PP 17 5 % 9.1.2
24Ch EEPROM_FAULT_STATUS EEPROM iR 25 77 47 4% %5 9.1.3

IR AL ) SRR 28 5 RS AT IE SN R BT . K 9-2 JEoR T A T ER 4 Ry ) 2R A AR A
% 9-2. Fault_Status i i 25 8RAG

wazn | mm | B
R
R R EX
HA IR IME
-n | EEE eI
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9.1.1 GATE_DRIVER_FAULT_STATUS %7728 ( /W% = EOh ) [E/L = 00000000h]
K 9-1 & 7= T GATE_DRIVER_FAULT _STATUS , % 9-3 st lbisk4T 7 A4,
A EIES NN S S
5 TR AR D06 0 4 s (P AR A
& 9-1. GATE_DRIVER_FAULT_STATUS #7758

31 30 29 28 27 26 25 24
DRIVER FAUL | RESERVED | RESERVED ocP RESERVED ovP RESERVED | RESERVED
T
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh
23 22 21 20 19 18 17 16
oTW \ oTS \ OCP_HC \ OCP_LC \ OCP_HB \ OCP_LB \ OCP_HA \ OCP_LA
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh
15 14 13 12 1 10 9 8
RESERVED \ RESERVED \ BUCK_OCP ‘ BUCK_UV ‘ VCP_UV ] RESERVED ] RESERVED ] RESERVED
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 9-3. GATE_DRIVER_FAULT_STATUS & 72587 Bt it 75
A FB ey =LA vLl]
31 DRIVER_FAULT R Oh MRS 5 5 PR 245 7 £ 3 %
30 RESERVED R Oh 175
29 RESERVED R Oh 175
28 OCP R Oh RARSIRAS
Oh = ARKIEL
1h = K 2 s Bl
27 RESERVED R Oh 175
26 ovpP R Oh I (VM) I RS
Oh = R7E VM A& 25 JE 7 i
1h =75 VM A& 25 1 00
25 RESERVED R Oh e
24 RESERVED R Oh 175
23 oTW R Oh S A R s
Oh = A I B i Fv 5
1h = A3 e
22 oTS R Oh AR TR A
Oh = ARA I F b #C W7
1h = AP F) i e iy
21 OCP_HC R Oh OUTC sl Jr 6 Eiid wkas
Oh = R7E OUTC )i I FF ¢ A 315 9
1h = 7& OUTC ¥ = ¢ A £t it
20 OCP_LC R Oh OUTC FHRMITF % F A k7S
Oh = K7E OUTC HMEAMIF 5 LA 215 i
1h = 7& OUTC FEMIFF ¢ _F A& 25t it
19 OCP_HB R Oh OUTB il % b it itk 4
Oh = ARAE OUTB (1 &l 56 A 23 i
1h = 7& OUTB [ sl T 3¢ _FAS I 25 i
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% 9-3. GATE_DRIVER_FAULT_STATUS HERFEUH (%)

A FB e s =LA ViEH
18 OCP_LB R Oh OUTB [HHEMIF ¢ g dtkas
Oh = R7E OUTB FARAN I ¢ b A I £ i i
1h = 7£ OUTB BEMIFF ¢ A F ik
17 OCP_HA R Oh OUTA g fllJF 3% b Fi ik 4
Oh = R7E OUTA [l 56 b A&l 1) ik it
1h = 7£ OUTA [ 5 B4 25k
16 OCP_LA R Oh OUTA AT % F 3 stk 2
Oh = AKRAE OUTA FMEMIF I A il B v
1h = 7& OUTA [FMEAIF ¢ A il 25 i
15 RESERVED R Oh e
14 RESERVED R Oh i
13 BUCK_OCP R Oh P A A I IR
Oh = A I F1] b i Fo e A Ik
1h = KU 21 B e F e 2R vk
12 BUCK_UV R Oh R A R 28 KR ARAS
Oh = S Aar 0 21 B2 s A 48 R
1h = K I 2 B i A R 28 )&
11 VCP_UV R Oh L R RS
Oh = A I F1] i fuf 52 R
Th = a2 s fef 32 R K
10 RESERVED R Oh fF7
9 RESERVED R Oh e
8 RESERVED R Oh i
7-0 RESERVED R Oh e
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9.1.2 CONTROLLER_FAULT_STATUS #7758 ( fi% = E2h ) [£AL = 00000000h]
4 9-2 J& 7~ 7 CONTROLLER_FAULT_STATUS , % 9-4 "1t #HT 7 A48

p =41 ES M ST

5 gz il 28 WO IR AS

&l 9-2. CONTROLLER_FAULT_STATUS #7758

31 30 29 28 27 26 25 24
CONTROLLER RESERVED IPD_FREQ_FA | IPD_T1_FAULT | IPD_T2_FAULT | RESERVED MPET_IPD_FA | MPET_BEMF_
_FAULT ULT ULT FAULT
R-0h R-0Oh R-0h R-0h R-0Oh R-0h R-0h R-0h
23 22 21 20 19 18 17 16
ABN_SPEED ABN_BEMF NO_MTR MTR_LCK LOCK_LIMIT |HW_LOCK_LIM| MTR_UNDER_ | MTR_OVER_V
IT VOLTAGE OLTAGE
R-0h R-0Oh R-0h R-0h R-0Oh R-0h R-0h R-0h
15 14 13 12 1" 10 9 8
SPEED_LOOP | CURRENT_LO | MAX_SPEED_ | BUS_POWER_ | EEPROM_WRI | EEPROM_REA RESERVED
_SATURATION | OP_SATURATI | SATURATION |LIMIT_SATURA | TE_LOCK_SET | D_LOCK_SET
ON TION
R-0h R-0h R-0h R-0h R-0Oh R-0h R-0Oh
7 6 5 4 3 2 1 0
RESERVED 12C_CRC_FAU | EEPROM_ERR | BOOT_STL_FA | WATCHDOG_F |CPU_RESET_F | WWDT_FAULT RESERVED
LT_STATUS _STATUS ULT AULT AULT_STATUS _STATUS
R-0h R-0h R-0h R-0h R-0Oh R-0h R-0h R-0h
% 9-4. CONTROLLER_FAULT_STATUS 7752 Bt it B
DANE - KA Bhr P8
31 CONTROLLER_FAULT R Oh J2 i) B W R S A 1) 38 i B
30 RESERVED R Oh fRER
29 IPD_FREQ_FAULT R Oh IPD i M iR A
28 IPD_T1_FAULT R oOh IPD T1 #BoiR 2
27 IPD_T2_FAULT R oOh IPD T2 #EikZs
26 RESERVED R Oh 1585
25 MPET_IPD_FAULT R Oh 7% MPET FoLFELA e Ja0) B2 47 ) 10 4 15
24 MPET_BEMF_FAULT R Oh 1877 MPET BEMF 0 & 3 1] i 4l 15
23 ABN_SPEED R Oh T S L LB T
22 ABN_BEMF R Oh {6 5 BEMF RHLBUE RS i
21 NO_MTR R Oh SRTEHBL (A ) b
20 MTR_LCK R Oh FaoR A R — AN HALBUE ( BEMFAEIE 25 . TCHL)
19 LOCK_LIMIT R oh ST P U R
18 HW_LOCK_LIMIT R oh 7 B PR o U R ) o
17 MTR_UNDER_VOLTAGE |R Oh FE78 VM L R] e B R s
16 MTR_OVER_VOLTAGE R Oh 878 VM e e B 5 s e
15 SPEED_LOOP_SATURAT |R Oh F 7 B B BR A RN
ION
14 CURRENT_LOOP_SATU |R Oh FE7R HLUR A B L R0
RATION
13 MAX_SPEED_SATURATI |R Oh FE 7 F R PR 1) v
ON
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3 9-4. CONTROLLER_FAULT_STATUS HHFHFBUH (4)

A FB KA p-ZDA ViEA

12 BUS_POWER_LIMIT_SA |R Oh ORI (B AALL ) ThE BRI
TURATION

1 EEPROM_WRITE_LOCK |R Oh feRE T EEPROM S A8
_SET

10 EEPROM_READ_LOCK_ |R Oh 8 REE T EEPROM i2HU8 &
SET

9-8 RESERVED R oOh 1784

7 RESERVED R Oh 584

6 I2C_CRC_FAULT_STATU |R oh 157 12C $iE b CRC #bi
S

5 EEPROM_ERR_STATUS |R oOh 47 EEPROM A [fy45 iR

4 BOOT_STL_FAULT R Oh a7 8 SR B A P ( {iEH T MCF8316DULVRGFR )

3 WATCHDOG_FAULT R oh Feon T | 1N R

2 CPU_RESET_FAULT_ST |R Oh FRRESM) CPU EALMER ( {0&H T MCF8316DULVRGFR )
ATUS

1 WWDT_FAULT_STATUS |R Oh R DE T I S AL (({0&EH T MCF8316DULVRGFR )

0 RESERVED R Oh S|
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9.1.3 EEPROM_FAULT_STATUS %728 ( /W% = 24Ch ) [E£L = 0000h]
K 9-3 JE 7~ T EEPROM_FAULT_STATUS , % 9-5 thxf it 4T 17144
AR EMINEE N

EEPROM #ifa iR A8 45 A7 2%

& 9-3. EEPROM_FAULT_STATUS #7748

15 14 13 12 11 10 9 8
RESERVED
R-0h
7 6 5 4 3 % 1 0
RESERVED EEPROM_CRC| RESERVED |EEPROM PARI| RESERVED | RESERVED
_FLT_STS TY_FLT STS
R-Oh R-Oh R-Oh R-Oh R-Oh R-Oh

% 9-5. EEPROM_FAULT _STATUS 28 7B i B

A FB e vy gLk L]
15-5 RESERVED R Oh 1558
4 EEPROM_CRC_FLT _STS |R oOh EEPROM CRC iR # ik 25
Oh = &% EEPROM CRC 4 i% [ 4 11
1h = K 3 EEPROM CRC 415 i i 44
RESERVED R Oh 5
EEPROM_PARITY_FLT_S|R Oh EEPROM 7 IR Bt i i otk 245
TS Oh = AR E] EEPROM 21515 16 i 152 i s 2% 14
1h = ¥ 3 EEPROM (B0 4 5% 4% 1
1 RESERVED R Oh N
0 RESERVED R Oh 1568

9.2 System_Status F 75

%% 9-6 Bl T System_Status % 17 as HIFFfifi S WM BF A7 8% - % 9-6 THOR A HH K FITAT 25 4745 O F8 St bk #8840 Oy £ B7
WA , I AN F AR

% 9-6. SYSTEM_STATUS #H7E%

23 HFREE Y 2o 4
E4h ALGO_STATUS RGN AR 4 9.2.1
E6h MTR_PARAMS RGRE A5 1 9.2.2
Esh ALGO_STATUS_MPET RGN AL 4 9.2.3

ALV iR R 2 Gty s BN R BT, 3R 9-7 JBoR 1 3E AT 40 vy 1 28 2 (AR A
& 9-7. System_Status j i REIAUT

whRXE | R B9
B
R R X
SRR IALE
-n | EEEEE TN
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9.2.1 ALGO_STATUS #7758 ( W% = E4h ) [E4L = 00000000h]
K 9-4 &/~ T ALGO_STATUS , % 9-8 stk 4T T /48,

yAEIEIHIPS S
B RGMNEIESHHPIRES

&l 9-4. ALGO_STATUS #HFad

31 30 29 28 27 26 25 24
VOLT_MAG
R-0Oh
23 22 21 20 19 18 17 16
VOLT_MAG
R-0h
15 14 13 12 1" 10 9 8
DUTY_CMD
R-0h
7 6 5 4 3 2 1 0
DUTY_CMD RESERVED |SYS_ENABLE_ RESERVED
FLAG
R-0h R-0Oh R-0h R-0h
% 9-8. ALGO_STATUS 757 Bi8
A FB KA Bhr V|
31-16  |VOLT_MAG R Oh $R BRI (R R0 16 RAE. B AV TE 8 (%) =
(VOLT_MAG * 100 / 32768)%
154  |DUTY_CMD R oh 12 firfli | #5775 PWMBSAZAE R R 105 5 2 Hedr g
DUTY_CMD (%) = (DUTY_CMD/4095 * 100)%.
RESERVED R Oh 3]
SYS_ENABLE_FLAG R Oh 1 %75 GUI 1 LAR I 26 77 52 0 %o GUI II7E K TR 2R S BN 2
o
1-0 RESERVED R Oh P
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9.2.2 MTR_PARAMS %773 ( W% = E6h ) [E4L = 00000000h]
K 9-5 E/x T MTR_PARAMS |, % 9-9 thxithi#kdT 7 A48

ACEMINSE
H RS BIRAS
& 9-5. MTR_PARAMS &1E%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MOTOR_R ‘ MOTOR_BEMF_CONST
R-0h R-0h
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
MOTOR_L ’ RESERVED
R-0h R-0h

% 9-9. MTR_PARAMS #HE8 7Bt B

fir FB R Bfr YL
31-24  IMOTOR R R Oh f7% MPET 43 s LHLPELIY 8 f (i
2316 |MOTOR_BEMF_CONST |R Oh frs MPET 13t BEMF %11 8 fr{H
15-8 MOTOR_L R Oh 75 MPET JU45H# FAL R 8 Aqi
7-0 RESERVED R Oh {584
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9.2.3 ALGO_STATUS_MPET #7174} (s = E8h ) [ £ = 00000000h]
Kl 9-6 J&7~ T ALGO_STATUS_MPET , % 9-10 s sbikAT 7 /4.

A EIENI NS
5 MPET Z280FIRE
K] 9-6. ALGO_STATUS_MPET 178
31 30 29 28 27 26 25 24
MPET_R_STAT | MPET_L_STAT | MPET_KE_STA | MPET_MECH_ MPET_PWM_FREQ
us us TUS STATUS
R-Oh R-0Oh R-Oh R-Oh R-0h
23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 1 10 9 8
RESERVED
R-0h
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 9-10. ALGO_STATUS_MPET 725 2Bt i B
L FB FR Shr L]
31 MPET_R_STATUS R Oh Fe o HL BB R A
Oh = a4 MPET HA[A))E s s B & , 00 MPET {5172 HA 8] () E AL Ha
BELM 5 5 52 Al
1h = MPET {51757 ) 1 Fit WL Fb LI 4 252
30 MPET_L_STATUS R Oh e HEN B R S
Oh = {1548 MPET 311A i 2 & | ) MPET {575 17180 F0 i L
R R 52 R
1h = MPET i F2 18] () FEATL BB & 2 58 Bk
29 MPET_KE_STATUS R Oh 187~ BEMF & E0 ERAS
Oh = I 7E MPET #/8] /2 3 BEMF %0l & , W MPET %52 #1819
L BEMF ‘& 200 8 & 58 ik
1h = MPET {11171 {1y . L BEMF 3 ¥ £ 56 7%
28 MPET_MECH_STATUS R Oh FERHI S EON RS
Oh = WAL MPET JIF] S ShHUIR S KO & (GRS kps Kif ) |
Ul MPET 1B 30110 (03 B R K. Ki (8 305k e 1
1h = MPET {311 18] (153 B FR 2% Kp. Ki {8 18 5 2 58 ik
27-24 MPET_PWM_FREQ R Oh F87R MPET JE B0 18] % S I H) PWM SR E) 4 7 {H . ARG
5 PWM_FREQ_OUT # R 1tk 26513
23-0 RESERVED R Oh 1588
9.3 B3fFiEhFF R

R 911 FIH T AR A A7 R A SR RN AP A7 8% o R 9-11 HROR B M K BT A 37 47 25 (i 4% 13800 S A0 O B Ao

B, IFHANBE RN

R -1, FfFEHFFH

wE  ETFE4EEAE R i
EAh ALGO_CTRLA1 AP ) A A7 A %79.3.1
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IR ALY 1) A A i A& SN R BT . R 9-12 JE7R T3& F T Uiy b iy 1) SR Y R AQRS
R 9-12. FHE Ty ) KA

yAxE | RB | 5
ezt
R R [
BAHEH
w w E2N
SO EER A
-n | [ 52 005 R A
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9.3.1 ALGO_CTRL1 %7 ( fW# = EAh ) [ = 00000000h]
K 9-7 B 7 ALGO_CTRL1 , % 9-13 s sbili47 7 /2.

A EIENI NS
B E
& 9-7. ALGO_CTRL1 ZfEs8
31 30 29 28 27 26 25 24
EEPROM_WRT | EEPROM_REA CLR_FLT CLR_FLT_RET EEPROM_WRITE_ACCESS_KEY
D RY_COUNT
R/W-0h R/W-0h W-0h W-0h W-0h
23 22 21 20 19 18 17 16
EEPROM_WRITE_ACCESS_KEY FORCED_ALIGN_ANGLE
W-0h R/W-0h
15 14 13 12 1 10 9 8
FORCED_ALIGN_ANGLE WATCHDOG_T| STL_CMD STL_KEY
ICKLE
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
STL_KEY RESERVED
R/W-0h R-Oh
% 9-13. ALGO_CTRL1 Hf 8RBt
L FB R §-20A LA
31 EEPROM_WRT RIW oh FTEE M RAMVEE T 247455 \ EEPROM
30 EEPROM_READ R/W Oh B ERAECE M EEPROM i2HLF| RAM/GE T35 /7-9%
29 CLR_FLT W Oh 5 R BT
28 CLR_FLT_RETRY_COUN |W Oh V5B B sh i ER
T
27-20 EEPROM_WRITE_ACCE (W Oh EEPROM E1ijj 1| %47 (0xA5)
SS_KEY
19-11  |FORCED_ALIGN_ANGLE |R/W oh TE BRI FRIRAS TR O (M ( LAREMMAL ) (78
FORCE_ALIGN_EN = 0x1 BH&EH ) - il , Wi
FORCED_ALIGN_ANGLE 14}y 225 3 , VU sl e 5% 3 150 J2 PR g
B 225 & FIFE , % FORCED_ALIGN_ANGLE {84 395 /&
s 31 2 D £ £ B4 395%360 , B 35 JiF, i 1 £ i =
(FORCED_ALIGN_ANGLE % 360)deg
10 WATCHDOG_TICKLE ~ [R/W oh 76 12C st F ik B T 100 RAM Br. SN bl mife
EXT_WDT_CFG Il [ i%hr 5N 0x1. B 2% 0 5 A1)y 0x0.
9 STL_CMD R/W Oh HFRshakr6a4 (&M T MCF8316DULVRGFR )
8-1 STL_KEY RIW oh P T4 5 3 30 R 13 491 (0XBE) ( 10& I T- MCF8316DULVRGFR )
0 RESERVED R Oh Pl

9.4 Algorithm_Control & 1743

% 9-14 B T Algorithm_Control #5783 I A7 il # WL ZF A7 2% . % 9-14 ORI T A 25 A7 2 (i B L IE AR A
REMAE , IF AR BEFAERNE.

% 9-14. ALGORITHM_CONTROL #7733

WE  HYR4EER AR o
ECh ALGO_DEBUGT B 2 AT &% T 9.4.1
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# 9-14. ALGORITHM_CONTROL #7235 (4)

¥  HTEAEER R RaRLis #a
EEh  ALGO_DEBUG2 SR A A 4 1 9.4.2
Foh CURRENT_PI FEFIETHEAL P i 2% 17943
F2h SPEED_PI FEFIIREIE P &% 1 9.4.4
F4h DAC_1 DACH # il %7 47 %% 179.4.5
Féh DAC_2 DAC2 il % 7 %% 179.4.6
F8h EEPROM_SECURITY EEPROM 7 &4 45 £7-4% 1 9.4.7

SRRV ) R el i A& NN R BT . 3R 9-16 JRR 1@ I T e 0 vh iy 1) SR Y A AR

% 9-15. Algorithm_Control 5 5] 8 BI4RAG

wazn | Rl | B8
B
R R ER
HAKM
w w EX
SRR
-n | EEEEET I
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9.4.1 ALGO_DEBUG1 ####% ( fi# = ECh ) [E£L = 00000000h]
K 9-8 &y~ T ALGO_DEBUGHT , % 9-16 ot ithidk4T 1/ 4H.

SEIE NS e

TR B ) 25 47

& 9-8. ALGO_DEBUG1 #7758

31 30 29 28 27 26 25 24
OVERRIDE \ DIGITAL_SPEED_CTRL
R/W-0h R/W-0h
23 22 21 20 19 18 17 16
DIGITAL_SPEED_CTRL
R/W-0h
15 14 13 12 11 10 9 8
CLOSED_LOO | FORCE_ALIGN | FORCE_SLOW | FORCE_IPD_E | FORCE_ISD_E | FORCE_ALIGN RESERVED
P_DIS _EN _FIRST_CYCL N N _ANGLE_SRC_
E_EN SEL
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-0h
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 9-16. ALGO_DEBUG1 &7 58 Bt i B
A B £ il =LA UL
31 OVERRIDE R/W Oh PSRzt AR . 1% OVERRIDE = 0x1 , I FEit
SPEED_MODE %8 i , fl#8wl st 12C 305 AN E a4
Oh = SPEED_CMD fifi i F48L/PWM/ AT R A5 5,
1h = SPEED_CMD 1 /il DIGITAL_SPEED_CTRL
30-16  |DIGITAL_SPEED CTRL |R/W Oh OVERRIDE ## % 0x1 &, SPEED_MODE & g 0x2 I [ i
Ao H#EHiN = (DIGITAL_SPEED_CTRL/32768 *100)%
15 CLOSED_LOOP_DIS R/W Oh P25 PFRIEAT
Oh = Jg A
1h = ZEF R | 7R3 AR 3k 47 F L3 )
14 FORCE_ALIGN_EN R/W Oh J2 PR R R S
Oh = 2% F i il 6 55k 7S
1h = 3 A SREIN FORA |, W MTR_STARTUP &£ 5% 32 B 306,
55, SRR RS
13 FORCE_SLOW_FIRST_C |R/W Oh Jea Y B 1k o AR B
YCLE_EN Oh = A8 P A 8933 1 SR
1h = J3 HIBRHMEHE B IR |, 5K MTR_STARTUP ik N8
B, SRRy IR
12 FORCE_IPD_EN R/W Oh J& a4 1IPD
Oh = ZEH] 3| IPD K7
1h = B FBRE] IPD R | Wi MTR_STARTUP 4% IPD | 244
S84 IPD ORZS
11 FORCE_ISD_EN R/W Oh J& 51 1ISD
Oh = 255841 1SD RA&
1h = 3 F 58S ISD IR , WRKE T ISD_EN | #F&{-EF ISD IRFE
10 FORCE_ALIGN_ANGLE_ |R/W Oh e B 1) 5 £ R R
SRC_SEL Oh = 1 ALIGN_ANGLE & Sty il %} 5 1 FF
1h = 1 FORCED_ALIGN_ANGLE 5& X H 5 1 %) 55 i
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# 9-16. ALGO_DEBUG1 BRI (4)

A FB e s =LA ViEH
9-0 RESERVED R Oh 1R
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9.4.2 ALGO_DEBUG2 ####% ( fi# = EEh ) [E4L = 00000000h]
K 9-9 75 T ALGO_DEBUG2 , % 9-17 ixf bt 17 7 N 4.
AR EMINEE N
FAF IR 0 S s ) 25 17 2%
& 9-9. ALGO_DEBUG2 #7758

31

30

29

28

27

26

25

24

RESERVED FORCE_RECIRCULATE_STOP_SECTOR

FORCE_RECIR
CULATE_STOP
_EN

CURRENT_LO
OP_DIS

FORCE_VD_CURRENT_LOOP_
DIS

R-0h R/W-0h

R/W-0h

R/W-0h

R/W-0h

23

22

21

20

19

18

17

16

FORCE_VD_CURRENT_LOOP_DIS

R/W-0h

15 14 13 12 1 10 9

FORCE_VQ_CURRENT_LOOP_DIS

R/W-0h

7 6 5 4 3 2 1

0

FORCE_VQ_CURRENT_LOOP_| MPET_CMD MPET_R MPET_L MPET_KE MPET_MECH
DIS

MPET_WRITE_
SHADOW

R/W-0h W-0h W-0h W-0h W-0h W-0h

W-0h

% 9-17. ALGO_DEBUG2 758 Bt i B
e FR R st LA
31 RESERVED R Oh {588

30-28 FORCE_RECIRCULATE_ |R/W Oh 4% FORCE_RECIRCULATE_STOP_EN ###°4 0x1 , N%E&FEMH T
STOP_SECTOR FEOGFR S 11 B4 E i X

Oh = fF L2 BT HI B JE — AR IX

1h = Sector1

2h = Sector2

3h = Sector3

4h = Sector4

5h = Sector5

6h = Sector6

7h = F1b Mz R E — A B IX

Ja F s FEAE s 1k

Oh = J&3 F il FEAE 3445 11

1h = 2% F 9 ) FE A6 4 45 1k

i #2341 FORCE_VD_CURRENT_LOOP_DIS i
FORCE_VQ_CURRENT_LOOP_DIS. 1 CURRENT_LOOP_DIS
= Ox1, U] HEL T AR B RT3 5 30 s gl 2

Oh = J& Fl L FF %

1h = 2% F R PR B

FERE P e 70T B R3S PR A 528 Vd. W1 CURRENT_LOOP_DIS
=0b1, JI{#i ] FORCE_VD_CURRENT _LOOP_DIS i Vd ; tni
FORCE_VD_CURRENT_LOOP_DIS < 500 , /il mdRef =
(FORCE_VD_CURRENT_LOOP_DIS/500) ; 4
FORCE_VD_CURRENT LOOP DIS > 512, il
(FORCE_VD_CURRENT_LOOP_DIS - 1024)/500. #44fti : 0 &
500 B % 512 & 1000

27 FORCE_RECIRCULATE_
STOP_EN

R/W Oh

26 CURRENT_LOOP_DIS R/W Oh

25-16 |FORCE_VD_CURRENT_

LOOP_DIS

R/W Oh

Copyright © 2025 Texas Instruments Incorporated R R 155
Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

MCF8316D

ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 9-17. ALGO_DEBUG2 SRRl (4)

s TR pa! L40A vi
15-6 FORCE_VQ_CURRENT_ |R/W Oh FEZXH LR B A FE R BN B2 B V. 42k CURRENT_LOOP_DIS
LOOP_DIS =0b1 , J{ff} FORCE_VQ_CURRENT_LOOP_DIS ##1 Vq ; f
FORCE_VQ_CURRENT_LOOP_DIS <500 , /] mqgRef =
(FORCE_VQ_CURRENT_LOOP_DIS/500) ; w1
FORCE_VQ_CURRENT_LOOP_DIS > 512, Jil
(FORCE_VQ_CURRENT_LOOP_DIS - 1024)/500. A %(f# : 0 &
500 LK 512 % 1000
MPET_CMD W Oh BEE Y Ox1 N H B NS & (MPET) #li2

4 MPET_R w Oh £ HUL S BB (R R AL L U
Oh = 7L HHLZ M I B 51175 48 B ATL B BELIN B
1h = 7 AL A 2 B RE R A AL A R

3 |MPET_L w Oh FEHUHLZ SO (U o P st LR
Oh = 7 FULZ K B 51 R 4 A FLT F )
1h = 15 AL 1R R A AL R

2 MPET_KE W Oh FEHLZ HO R GIAR e L BEMF 3 3ol i
Oh = £ L2 K B I R A5 A LT BEMF 30
1h = fE RS EEBIFE+ )5 sl BEMF & 4 E

1 MPET_MECH W Oh FEHAL S B R IR S F AL 2 20 &
Oh = 7 FLLZ K0 B 51 e o 45 A AL 2 S0 B
1h = 7E L2 B R T R LU S H

0 MPET_WRITE_SHADOW |W Oh B A Ox1 BRI R IS HCS N T2 175
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9.4.3 CURRENT_PI &7##%% ( f#% = FOh ) [Z4L = 00000000h]
K 9-10 JE7x T CURRENT _PI , % 9-18 thxf b7 74
RIFFRC R,

iR LI P P 2%

& 9-10. CURRENT _PI &7 5%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CURRENT_LOOP_KI ‘ CURRENT_LOOP_KP
R-0h R-0h
% 9-18. CURRENT _PI &R B it
e FB KA B BB
31-16 CURRENT_LOOP_KI R Oh RIS Ki (1) 10 A71 ; thffl 5 CURR_LOOP_KI [
150  |CURRENT_LOOP KP  |R oh I ER B Kp 19 10 £l ; L4555 CURR_LOOP_KP #if]
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9.4.4 SPEED_PI %775 ( fi% = F2h ) [5f = 00000000h]
K 9-11 Jg7n 7 SPEED_PI , 3% 9-19 Hhxf itk 47 T /4H.
Y IS

il P ) S 5

PI 42 4%

& 9-11. SPEED_PI H77%%

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

SPEED_LOOP_KI ‘

SPEED_LOOP_KP

R-0h

R-0h

% 9-19. SPEED_PI #5#1| % 788 7 B i B

pr FB Bl L40A ki
31-16 | SPEED_LOOP_KI R Oh HEFRES Ki 1) 10 AL{E ; LLl5 SPD_LOOP_KI AH[A
15-0 SPEED_LOOP_KP R Oh MR Kp 1) 10 foff ; Lh#il5 SPD_LOOP_KP [
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9.4.5 DAC_1 #1#%% (fW# = F4h ) [E/4Z = 00110000h]
K 9-12 7R T DAC_1, % 9-20 xt 47 74

p =41 ES M ST

DAC1 #&Hil a7 3%

& 9-12. DAC_1 &8

31 30 29 28 27 26 25 24
RESERVED
R-0h
23 22 21 20 19 18 17 16
RESERVED DACOUT1_ENUM_SCALING DACOUT1_SC
ALING
R-Oh R/W-8h R/W-8h
15 14 13 12 1 10 9 8
DACOUT1_SCALING DACOUT1_UNI DACOUT1_VAR_ADDR
POLAR
R/W-8h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DACOUT1_VAR_ADDR
R/W-0h

% 9-20. DAC_1 FEs 7B

A B B p=E A L]
31-21  |RESERVED R Oh e
20-17 |DACOUT1_ENUM_SCALI |RIW 8h DACOUT1 f{3ei=H 7. A DACOUT1_VAR_ADDR 4% (¥ dik g
NG EXEU%‘{&”}‘E%%U\ 2DACOUT1_ENUM_SCALINGO 1R§l
DACOUT1_SCALING 2 0x0 iif , DACOUT1_ENUM_SCALING 7+
3
16-13 | DACOUT1_SCALING RIW 8h DACOUT1 fH il F%. M DACOUT1_VAR_ADDR 4,4 ff) il rhf

Y[ 8075 B {8 DACOUTA_SCALING #EAT4 . Sz B B e T
DACOUT1_UNIPOLAR. #n# DACOUT1_UNIPOLAR = 0x1 , sk
il = ((DAC Voltage*Base Value) )/((3* DACOUT1_SCALING)) ; &0
% DACOUT1_UNIPOLAR = 0x0 , I s:Fr{4 = ((DAC
Voltage-1.5)*Base Value) )/((1.5* DACOUT1_SCALING)) ; &k Hiif
4 10/8A , 333 )y MAX_SPEED ( #fiih Hz ) , ELEL B R I 3
H1JE 9 60V, A HL T ff 3 e 60V/Sqrt(3). R ¢ ST HIA L B
[ DACOUT1_SCALING % 2/8 ; ST HE , WYy 8/8 ; iixt T |
>y 718

Oh =¥ s MUAMZEET | RN 31

1h=1/8

2h=2/8

3h=3/8

4h=4/8

5h = 5/8

6h =6/8

7Th=7/8

8h =8/8

9h =9/8

Ah =10/8

Bh = 11/8

Ch=12/8

Dh =13/8

Eh = 14/8

Fh =15/8
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# 9-20. DAC_1 HHFHRTFBUH (&)

A FB& b=l =LA Vil

12 DACOUT1_UNIPOLAR  |RW Oh fi2 & DACOUTY kit . #1% DACOUT1_UNIPOLAR = 0x1 , Jll%:
F»{E = ((DAC1 Voltage*Base Value) )/((3* DACOUT1_SCALING)) ;
1% DACOUT1_UNIPOLAR = 0x0 , M SFR{E = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT1_SCALING)) ; Sk r i
N 10/8A , HEHH MAX_SPEED ( ¥y Hz ) , BH ISR HL (1) 38
HLE N 60V, AH HLUE IR 2 B ) 60V/Sqrt(3)
Oh = X% ( 1.5V IIW#% )
1h = K ( TwFe )

11-0 DACOUT1_VAR_ADDR R/W Oh DACOUT1 LZEHE MR S 12 Aok
160  fExX iRt
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9.4.6 DAC_2 % 17#% ( fm# = F6h ) [E A = 00XX0000h]
K 9-13 7 7 DAC_2 , # 9-21 st bitheT 7 A4,

ACEMINSE
DAC2 ¥ #l| & 17 2%

K| 9-13. DAC_2 &8

31 30 29 28 27 26 25 24
RESERVED
R-0h
23 22 21 20 19 18 17 16
RESERVED DACOUT2_ENUM_SCALING DACOUT2_SCALING
R-0h R/W-Xh R/W-8h
15 14 13 12 1" 10 9 8
DACOUT2_SC | DACOUTZ2_UNI DACOUT2_VAR_ADDR
ALING POLAR
R/W-8h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DACOUT2_VAR_ADDR
R/W-0h
# 9-21. DAC_2 HE8 7B UL
LD H7 STr B8
31-23  |RESERVED R Oh e
22-19  |DACOUT2_ENUM_SCALI |R/W Xh DACOUT2 fyaei=H 7. A DACOUT2_VAR_ADDR &2 fythl: i
NG HE’J%{&E%%U\ 2DACOUT2_ENUM_SCALINGo 1XJ:"I
DACOUT2_SCALING 4 0x0 i} , DACOUT2_ENUM_SCALING #
2%
18-15 |DACOUT2_SCALING R/W 8h DACOUT2 [ ELHI K%, M DACOUT2_ VAR _ADDR 45 [l 4

HUR 092748 48 Fl DACOUT2_SCALING AT 4. Scb e B T
DACOUT2_UNIPOLAR. %% DACOUT2_UNIPOLAR = 0x1 , sk
Frfd = ((DAC2 Voltage*Base Value) )/((3* DACOUT2_SCALING)) ;
4% DACOUT2_UNIPOLAR = 0x0 , N|szBr1E = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT2_SCALING)) ; &k #13ji
4 10/8A , 335 )y MAX_SPEED ( #fiih Hz ) , ELAL B R I 3
HLE N 60V, A HLE 3% HL A 60V/Sart(3). 1 - XTI, B
') DACOUT1_SCALING A 2/8 ; %tTFHL & , WA 8/8 ; ikt T# EAH
B W78

Oh = s TSR | KAl A 31

1Th=1/8

2h =2/8

3h=3/8

4h = 4/8

5h =5/8

6h = 6/8

7Th=7/8

8h = 8/8

9h = 9/8

Ah =10/8

Bh =11/8

Ch=12/8

Dh =13/8

Eh = 14/8

Fh =15/8
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# 9-21. DAC_2 HHFHRFBUH (&)

fr. FR P vt =LA ViEH
14 DACOUT2_UNIPOLAR R/W Oh fii & DACOUT2 fW#rit. an% DACOUT2_UNIPOLAR = 0x1 , s

FrfE = ((DAC2 Voltage*Base Value) )/((3* DACOUT2_SCALING)) ;
4% DACOUT2_UNIPOLAR = 0x0 , Ns£BR{H = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT2_SCALING)) ; Jik Hijfi
N 10/8A , HEHH MAX_SPEED ( ¥y Hz ) , BH ISR HL (1) 38
HLE N 60V, AHHLE 3% HEL A 60V/Sart(3). 1 - XTI, B
') DACOUT1_SCALING 4 2/8 ; %t T HiE , A 8/8 ; Mkt T-#E
B, W78

Oh = XU ( 1.5V HI{mF )

1h = Bk ( TkFg )

13-0 DACOUT2_VAR_ADDR R/W Oh DACOUT2 - Z WM fAr &1 14 Akt
162 BT XFIRIE Copyright © 2025 Texas Instruments Incorporated
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9.4.7 EEPROM_SECURITY %72 ( fW# = F8h ) [E4L = 0000h]
¥ 9-14 J# 7% T EEPROM_SECURITY , % 9-22 3} Jti#t4T T A4
A EIES NN S S
EEPROM 2445l 5 /7 4%
&l 9-14. EEPROM_SECURITY %7£4%

15 14 13 12 1 10 9 8
RESERVED ‘ USER_EEPROM_KEY
R-0h R/W-0h
7 6 5 4 3 2 1 0
USER_EEPROM_KEY
R/W-0h

% 9-22. EEPROM_SECURITY %7757 Bt .81

pr FB Eaidl Rhr k]
15 RESERVED R oh e
14-0  |USER_EEPROM_KEY  |R/W Oh HT##81 EEPROM LLBHTHI/ S NIH PN E . 4

EEPROM_LOCK_MODE = 0x1. 0x2 iif , fEMALS A
EEPROM_LOCK_KEY *f[fi{ LLf#4 EEPROM

9.5 HIERBFFH

* 9-23 FI T EVEAR A AR A AR AR N A7 A7 A8 o R 9-23 TR A T A A A7 & i 4 1 bk 4 A0 O B FA) oz

B, AR B RN
*® 9-23. HERBFHFH

TwEs B BT FIBAIR :ii0 g
18Eh  ALGORITHM_STATE MR A A A 0 47 9.5.1
194h  FG_SPEED_FDBK FG i S i A A7 58 4 9.5.2
40Ch BUS_CURRENT THEAS B LA 2k L UL AT A7 47 9.5.3
444h  PHASE_CURRENT_A A A _E B B A A 17 9.5.4
446h  PHASE_CURRENT B B A Fll B e g A 1955
448h  PHASE_CURRENT C C AR _F BRI B L 2 A7 17956
46Ah IMAG_SQR FELBTLAE 57 e {1 FEL AL 1R~ 5 1L 1 9.5.7
46Ch  CSA_GAIN_FEEDBACK CSA 1 25 %5 1743 17958
477h  VOLTAGE_GAIN_FEEDBACK PR 18 2 25 77 5% 4 9.5.9
47Ch  VM_VOLTAGE VM HiJE 25 7752 4 9.5.10
484h  PHASE_VOLTAGE_VA A MR R 4 9.5.11
486h  PHASE_VOLTAGE_VB B A FLE 25 7748 4 9.5.12
488h  PHASE_VOLTAGE_VC C MHEF 7R #9513
4BCh  SIN_COMMUTATION_ANGLE 15 A1 B FO T 3% 47 9.5.14
4BEh  COS_COMMUTATION_ANGLE Wl P I A 4 9.5.15
4DCh  IALPHA IALPHA H17 27 1798 4 9.5.16
4DEh  IBETA IBETA Hijfi %7752 45 9.5.17
4EOh  VALPHA VALPHA i} 27 1742 47 9.5.18
4E2h  VBETA VBETA HiJE 7% 7752 47 9.5.19
4ECh ID WA 1) d Bl I 27 A A 4 9.5.20
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£ 9-23. HEBEFHER (4)

e CEaS= ] IR # o
4EEh  1Q MR q WA TR A A7 2% 4 9.5.21
4FOh VD VD R % A7 58 4 9.5.22
4F2h  VQ VQ R 45 9.5.23
52Ah  1Q_REF_ROTOR_ALIGN 7 HL 47 9.5.24
540h  SPEED_REF_OPEN_LOOP FEER A 4 9.5.25
550h  IQ_REF_OPEN_LOOP FERR L v 1 9.5.26
5D2h  SPEED_REF_CLOSED_LOOP R ¥ 9.5.27
612h  ID_REF_CLOSED_LOOP PRI B 2 A7 58 47 9.5.28
614h  IQ_REF_CLOSED_LOOP HELVR R I v 2 A 47 9.5.29
6AER  ISD_STATE ISD KA %1723 47 9.5.30
6B8h  ISD_SPEED ISD J i 2 1753 47 9.5.31
6EAh  IPD_STATE IPD R %1723 1 9.5.32
72Eh IPD_ANGLE THEFH T IPD M E %75 4 9.5.33
772h ED {51 BEMF EQ #1788 11 9.5.34
774h  EQ () BEMF ED #1753 4 9.5.35
782h SPEED_FDBK T R A A7 A 11 9.5.36
786h THETA_EST il 10 B A A7 A 45 9.5.37

SLIRIIAL ) R R Y o NNV R BT . 3R 9-24 JeoR 1 iE F T LR 23 Hh U el R AR AR

& 9-24. HEZR B M RAUNE

whxe | Rl | B
B
R R Ex
RSB AL
-n | EEEEET S
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9.5.1 ALGORITHM_STATE & 73 ( f# = 18Eh ) [E£L = 0000h]
K 9-15 &7~ T ALGORITHM_STATE , % 9-25 Hitf b kAT T 4.

RE RO R,
MR AR S A 2%
&l 9-15. ALGORITHM_STATE #7758
15 14 13 12 1 10 9 8
ALGORITHM_STATE
R-0h
7 6 5 4 3 2 1 0
ALGORITHM_STATE
R-0h
% 9-25. ALGORITHM_STATE &/ F Bt i
fr ¥B oA £ wH
15-0 ALGORITHM_STATE R Oh RN AR 16 ALE

Oh = MOTOR_IDLE

1h = MOTOR_ISD

2h = MOTOR_TRISTATE

3h = MOTOR_BRAKE_ON_START
4h = MOTOR_IPD

5h = MOTOR_SLOW_FIRST_CYCLE
6h = MOTOR_ALIGN

7h = MOTOR_OPEN_LOOP

Bh = MOTOR_SOFT_STOP

Dh = MOTOR_BRAKE_ON_STOP
Eh = MOTOR_FAULT

17h = MOTOR_MPET_DONE
18h = MOTOR_MPET_FAULT

8h = MOTOR_CLOSED_LOOP_UNALIGNED
9h = MOTOR_CLOSED_LOOP_ALIGNED
Ah = MOTOR_CLOSED_LOOP_ACTIVE_BRAKING

Ch = MOTOR_RECIRCULATE_STOP

Fh = MOTOR_MPET_MOTOR_STOP_CHECK

10h = MOTOR_MPET_MOTOR_STOP_WAIT

11h = MOTOR_MPET_MOTOR_BRAKE

12h = MOTOR_MPET_ALGORITHM_PARAMETERS_INIT
13h = MOTOR_MPET_RL_MEASURE

14h = MOTOR_MPET_KE_MEASURE

15h = MOTOR_MPET_STALL_CURRENT_MEASURE

16h = MOTOR_MPET_TORQUE_MODE
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9.5.2 FG_SPEED_FDBK #1733 ( fW# = 194h ) [E4L = 00000000h]
¥ 9-16 J# = T FG_SPEED_FDBK , % 9-26 HxfMtik4T 7 /4.
RIFFRC R,

FG I8 % /15t

K| 9-16. FG_SPEED_FDBK %1752
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

FG_SPEED_FDBK
R-0h

% 9-26. FG_SPEED_FDBK {7 8% Bt i8]
r FB R St Pi8
31-0  |FG_SPEED_FDBK R oh 32 Rl , FRMIE FG (I ML 04 (/S ) @, i

XA AE I RBLEE (UL Hz #4L) = (FG_SPEED_FDBK / 2%7)
* MAX_SPEED ( L\ Hz Jy 847 )
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9.5.3 BUS_CURRENT %773 ( fW# = 40Ch ) [AL = 00000000h]
K 9-17 /5 T BUS_CURRENT , 3 9-27 WXt ik4T 714,
bR S NS

THELAS A R YR R A A

&l 9-17. BUS_CURRENT %7748

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

BUS_CURRENT

R-0Oh

% 9-27. BUS_CURRENT FF &7 B8

iz TR pa! Sfr B
31-0 BUS_CURRENT R Oh FRHETSBLHRI 32 AR5 E, MUE = HRIIMYRR . B
R ( LLach AT ) = (BUS_CURRENT /227) * 10/8
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9.5.4 PHASE_CURRENT_A %% ( R4 = 444h ) [£ 7 = 00000000h]
¥ 9-18 J# 7= T PHASE_CURRENT_A , % 9-28 s} It#t4T T 4.

Y CIE IS

A AH I R A AT AR

K] 9-18. PHASE_CURRENT_A #7178
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

PHASE_CURRENT_A
R-0h

% 9-28. PHASE_CURRENT_A #7RF B
r FB R St Pi8

31-0 PHASE_CURRENT_A R Oh 2 A EE , BB rES: A MHER. FE 3ERMYE R .
A HIHLT (LA R B ) = (PHASE_CURRENT A/ 227) * 10/8
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9.5.5 PHASE_CURRENT_B #7#% ( f# = 446h ) [EfL = 00000000h]
K 9-19 J# 7= T PHASE_CURRENT B, % 9-29 s} It#t4T T 4.

Y CIE IS

B AH L Al = L R B A

K] 9-19. PHASE_CURRENT_B #7178

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PHASE_CURRENT_B

R-0h

% 9-29. PHASE_CURRENT B %72 F B

e

FB

XA

Rhr L

31-0

PHASE_CURRENT_B

R

Oh 2 MHFEE , BB NES: B MHE. fuE L 3R R R,
B HIHL ( L% A fr ) = (PHASE_CURRENT B /227)* 10/8
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9.5.6 PHASE_CURRENT_C #77#% ( fR# = 448h ) [EfL = 00000000h]
€ 9-20 J# 7= T PHASE_CURRENT _C , % 9-30 HxfbihiT 7 /4.

Y CIE IS

C HH L1 & Hm 77 A7 48

K] 9-20. PHASE_CURRENT_C #7178
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PHASE_CURRENT_C
R-0h

2% 9-30. PHASE_CURRENT_C HR 7Bt
L FB HA g BiEg

31-0 PHASE_CURRENT_C R Oh 2 MIEFFFE , RonBNES: C M. FE U i HIFMIR
7. CHIHLIR ( LAZeks ABAAr ) = (PHASE_CURRENT _C/2%7) *
10/8

170 B XK1 Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com.cn/cn/lit/pdf/ZHCSXN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXN1A&partnum=MCF8316D
https://www.ti.com.cn/product/cn/mcf8316d?qgpn=mcf8316d
https://www.ti.com/lit/pdf/SLLSFX9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D
ZHCSXN1A - DECEMBER 2024 - REVISED MAY 2025

9.5.7 IMAG_SQR #7%% ( fif% = 46Ah ) [E/L = 00000000h]

Kl 9-21 fE7n T IMAG_SQR , % 9-31 Hxf ILidh4T T 4.
R[] B

FELAR o e B FRLIAL ) 5 1

&l 9-21. IMAG_SQR 775
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

M 9 8 7 6 5 4 3 2 1 0
IMAG_SQR
R-0h
% 9-31. IMAG_SQR #7723 7Bt
iz B KA S BB
31-0 IMAG_SQR R Oh

FoR LA AL V(B FRIRE 7 (BN 32 RifE. AR AL sIR (LA A
HNEAL ) = sqri(IMAG_SQR/227)*10
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9.5.8 CSA_GAIN_FEEDBACK #7748 ( f## = 46Ch ) [E/7 = 0000h]
K 9-22 JE7x T CSA_GAIN_FEEDBACK , % 9-32 fxf stitk47 7 /v 4.
AR EMINEE N

VM HLE 27745

& 9-22. CSA_GAIN_FEEDBACK #7178

15 14 13 12 1 10 9 8
CSA_GAIN_FEEDBACK
R-0h
7 6 5 4 3 2 1 0
CSA_GAIN_FEEDBACK
R-0h

% 9-32. CSA_GAIN_FEEDBACK %7728 7B Ui BH
e FR R St PEE

15-0 CSA_GAIN_FEEDBACK |R Oh FORHBIRIMIE 2510 16 AifH. MIN_CSA_GAIN = 0.15V/A
0Oh = MIN_CSA_GAIN * 8
1h = MIN_CSA_GAIN * 4
2h = MIN_CSA_GAIN * 2
3h = MIN_CSA_GAIN * 1
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9.5.9 VOLTAGE_GAIN_FEEDBACK % 7F#% ( W% =477h ) [E4L = 0000h]
K 9-23 J#7~ T VOLTAGE_GAIN_FEEDBACK , % 9-33 xf it 4T 7 4.

AR EMSE N
HA L 18 25 5 A7
& 9-23. VOLTAGE_GAIN_FEEDBACK 2 775%
15 14 13 12 1 10 9 8
VOLTAGE_GAIN_FEEDBACK
R-0h
7 6 5 4 3 2 1 0
VOLTAGE_GAIN_FEEDBACK
R-0h
2% 9-33. VOLTAGE_GAIN_FEEDBACK 21728 Bt i B
Br FB C | g BEA
15-0 VOLTAGE_GAIN_FEEDB |R Oh TN EREZE M 16 AE
ACK Oh =40V
1h = 30V
2h =15V
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9.5.10 VM_VOLTAGE %7752 ( {W#% = 47Ch ) &£z = 00000000h]
] 9-24 J&5 T VM_VOLTAGE , % 9-34 it ILiH4T 7 A 44,

bR S NS
HL IR L 27 A7 4

&l 9-24. VM_VOLTAGE #f7#%

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

VM_VOLTAGE

R-0Oh

% 9-34. VM_VOLTAGE #1275

e

TFB

et

B

e

31-0

VM_VOLTAGE

R

Oh

FOREMSLRIER 32 fiff ; BERBLHEE ( DMRFEPA R ) =
VM_VOLTAGE * 60 / 227
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9.5.11 PHASE_VOLTAGE_VA #7%% ( f#% = 484h ) [E I = 00000000h]

K 9-25 J# 7= T PHASE_VOLTAGE_VA , % 9-35 thxfitbifi7 7 4.

Y CIE IS

A AL 5 A7 2

K| 9-25. PHASE_VOLTAGE_VA 75
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PHASE_VOLTAGE_VA
R-0h

% 9-35. PHASE_VOLTAGE_VA %7738 B4 8

A FB& ezl Bhr L]
31-0 PHASE_VOLTAGE_VA R Oh 32 LA 5E , Fax I1SD BRI A A . SUE DL gkl MY
For. AMHEIE ( DMREAHAL ) = PHASE_VOLTAGE_VA * 60 /
(sart(3) * 2%7)
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9.5.12 PHASE_VOLTAGE_VB #%% ( fR# = 486h ) [Z4L = 00000000h]
K 9-26 JE7x T PHASE_VOLTAGE_VB , % 9-36 Hxf lb#H 4T 7 /M43
RIFFRC R,

B R 2 A7 2%

K| 9-26. PHASE_VOLTAGE_VB #f7a
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

PHASE_VOLTAGE_VB
R-0h

% 9-36. PHASE_VOLTAGE_VB #7785 B ¥

A FB e xyis| =LA ViEH
31-0 PHASE_VOLTAGE_VB R Oh 32 M AAFFS1H , Ko ISD HHRIMIARH B AHR . Sl DA kil RS
For. BAHE ( LMRERAHAL ) = PHASE_VOLTAGE_VB * 60 /
(sqrt(3) * 2%7)
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9.5.13 PHASE_VOLTAGE_VC %% ( fR# = 488h ) [E4L = 00000000h]

Kl 9-27 JE/x T PHASE_VOLTAGE_VC , % 9-37 ixf b ksT 7 A48

RIFFRC R,

C ML A5

K| 9-27. PHASE_VOLTAGE_VC #f7a
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PHASE_VOLTAGE_VC
R-0h

% 9-37. PHASE_VOLTAGE_VC {787 B8

B =R Fo w2t i
31-0 PHASE_VOLTAGE_VC |R Oh 32 LA 5ME , Ko~ I1SD HEIAN C A K. HE LA BEdIHMD
For. CHIHE ( LMRESF 4L ) = PHASE_VOLTAGE_VC * 60/
(sart(3) * 2%7)
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9.5.14 SIN_COMMUTATION_ANGLE % 7%% ( fi# = 4BCh ) [E£L = 00000000h]
K 9-28 JE7x T SIN_COMMUTATION_ANGLE , % 9-38 txf thit 4T 7 /M43
RIFFRC R,
e A FEIR R 5%

/& 9-28. SIN_COMMUTATION_ANGLE %775

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 56 4 3 2 1 0

SIN_COMMUTATION_ANGLE

R-0Oh

% 9-38. SIN_COMMUTATION_ANGLE &5 5Bt

e

TFB

et

B

e

31-0

SIN_COMMUTATION_AN
GLE

R

Oh

FoREF A IEZN 32 AT SE . SE L3RR ME R R .
sin(rotor angle) = (SIN_COMMUTATION_ANGLE / 2%7)
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9.5.15 COS_COMMUTATION_ANGLE % 7% ( f##% = 4BEh ) [£AL = 00000000h]
] 9-29 &k T COS_COMMUTATION_ANGLE , % 9-39 w1t th#E4T T 4124,

bR S NS
e m) 1 FE AR 5%

K] 9-29. COS_COMMUTATION_ANGLE #7735

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

COS_COMMUTATION_ANGLE

R-0Oh

% 9-39. COS_COMMUTATION_ANGLE {7887 B 8

e

TFB

et

B

e

31-0

COS_COMMUTATION_A
NGLE

R

Oh

FORFET HERGER 32 AR 5. SufH LA ikl AMidRoR
cos(rotor angle) = (COS_COMMUTATION_ANGLE / 2%7)
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9.5.16 IALPHA %772} ( fW# = 4DCh ) [E/L = 00000000h]
K 9-30 /R T IALPHA |, 3 9-40 it AT 741
ACIEMIS N

IALPHA HEL i 25 17 2%

& 9-30. IALPHA ZEa

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IALPHA

R-0h

% 9-40. IALPHA &3 7B i B3

e

FB

XA

Rhr L

31-0

IALPHA

R

Oh N2 MEFRFE , B a-B BAMAHER. A8 HFMERR.
IAlpha ( LLZek; 9 47 ) = (IALPHA / 227) * 10/8
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9.5.17 IBETA %175 ( fW# = 4DEh ) [£ £z = 00000000h]
K 9-31 &&7R T IBETA |, & 9-41 X bt AT 7 A 4.
Y IS

IBETA HLR2F 17 as

& 9-31. IBETA #7558

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IBETA

R-0h

% 9-41. IBETA HHF2 7B H

e

FB

XA

Rhr L

31-0

IBETA

R

Oh N2 MEFRFE , B a-B BAMAHER. A8 HFMERR.
IBeta ( LLZek; 9 #fr ) = (IBETA / 227) * 10/8
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9.5.18 VALPHA #77%% ( % = 4E0h ) [ 4L = 00000000h]
K 9-32 /R T VALPHA |, & 9-42 X bHE T T4
ACIEMIS N

VALPHA & 271728

& 9-32. VALPHA &7

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

VALPHA

R-0h

% 9-42. VALPHA S5 Bt Ui B

e

FB

XA

Rhr L

31-0

VALPHA

R

Oh 2 MEFRFE , B a-B BAHEMAMHBEE. VAlpha ( DR
fir ) = (VALPHA / 227) * 60 / sqrt(3)
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9.5.19 VBETA #7743 ( /W = 4E2h ) [E £ = 00000000h]
K 9-33 /R T VBETA , % 9-43 Fxf AT 7 A4l
ACIEMIS N

VBETA H. & 27178

& 9-33. VBETA &7

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VBETA

R-0h

% 9-43. VBETA S 7RF B8

e

FB

XA

Rhr L

31-0

VBETA

R

Oh N2 MEFFE , Bon a-B BAMEMAAHBE. FED MR
7. VBeta ( B g4 ) = (VBETA / 227) * 60 / sqrt(3)
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9.5.20 ID H 772§ ( Wt = 4ECh ) [E1L = 00000000h]
K 9-34 R T ID , % 9-44 it AT T4
RIFFRC R,

ML d i LR 2 A7 2

& 9-34. ID &778s

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID
R-0h

% 9-44. ID FHBF B
r FB KA St PiBA

31-0 ID R Oh 32 AT , Fom d-q i d 4l (BB E ) M. UELI
HEFIAMGZF R . BB AR ( LA B ERAL ) = (ID/ 227) * 10/8
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9.5.21 1Q /% ( fm#% = 4EEh ) [££L = 00000000h]
K 9-35 TR 7 1Q , % 9-45 hxt ki AT T A4

SACIESIM IS
DT q Fl FEITE 25 A7 4
& 9-35. 1Q F e
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1Q
R-0h

& 9-45. 1Q HFHH/FBULH

e

FB

Rhr L

31-0

Oh 32 AT , Fom d-q i g 4 (AR ) MR, E
HEFIAMGZF R . HEE AT IR ( LB AL ) = (1IQ/227) * 10/8
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9.5.22 VD #7743 ( fW# = 4F0h ) [ AL = 00000000h]
K 9-36 S 1 VD, % 9-46 Hxf bt T T /4.

RIFFRC R,
VD HLE A7 A7 45

K 9-36. VD F1ies

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VD

R-0h

& 9-46. VD F17 8B

e

FB

XA

Rhr L

31-0

VD

R

Oh 2 MERFFE , o d-q WM B E. SUE AR MR
o Vd ( LMREE R AL ) = (VD /227) * 60 / sqrt(3)
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9.5.23 VQ & 7%% ( fm% = 4F2h ) [E 4L = 00000000h]
K 9-37 R T VQ , & 9-47 Xtk T T A4,

bR S NS
VQ LA AR

& 9-37. VQ FEa

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

vQ

R-0h

xR 9-47.VQ FHEBFBULH

e

FB

XA

Rhr L

31-0

vQ

R

Oh 32 AT , Fom d-q SN . S B DL BEf A g ER
Re VQ ( LMREFAFAL ) = (VQ 1 227) * 60 / sqrt(3)
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9.5.24 IQ_REF_ROTOR_ALIGN #73% ( /% = 52Ah ) [E{L = 00000000h]
K 9-38 JE7~ I IQ_REF_ROTOR_ALIGN , # 9-48 tixf thitf 4T T /4.
RIFFRC R,

Xt 5 LI S

& 9-38. 1Q_REF_ROTOR_ALIGN 775
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

IQ_REF_ROTOR_ALIGN
R-Oh

% 9-48. 1Q_REF_ROTOR_ALIGN %75t
Br FB C | Shr BEA
31-0 IQ_REF_ROTOR_ALIGN [R Oh 32 NAEFFSE , BRI TR IR wE . B DL e H ML R
TR HEFRARAS IR A ( LAER AL ) =
(IQ_REF_ROTOR_ALIGN / 227) * 10/8
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9.5.25 SPEED_REF_OPEN_LOOP % f7#% ( fR#% = 540h ) [E£. = 00000000h]
& 9-39 J£/~x T SPEED_REF_OPEN_LOOP , % 9-49 thxf 4T 7 N4
IR FC SR

FLBLFE H PR I 1) T 5

& 9-39. SPEED_REF_OPEN_LOOP 775
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 M

07 9 8 7 6 56 4 3 2 1 0

SPEED_REF_OPEN_LOOP

R-0h
% 9-49. SPEED_REF_OPEN_LOOP Hf7F5F B Ui B
Br FB C | Shr BEA
31-0  |SPEED_REF_OPEN_LO |R Oh FORFEPRE S AL 32 AT S, S DL AN F R . FFIR
OoP HATE A B 36k ( BL Hz 8y ) = (SPEED_REF_OPEN_LOOP /
227y * MAX_SPEED ( A Hz A4 )
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9.5.26 IQ_REF_OPEN_LOOP # 78 ( fi# = 550h ) [ £ = 00000000h]
] 9-40 &7~ T IQ_REF_OPEN_LOOP , # 9-50 thxf it i7 7 /144

Y CIE IS

VAR 2NN 2

& 9-40. IQ_REF_OPEN_LOOP #773¢
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

IQ_REF_OPEN_LOOP
R-Oh

2% 9-50. IQ_REF_OPEN_LOOP %772 Bt i B
Br FB C | Shr BEA
31-0  |IQ_REF_OPEN_LOOP |R Oh 32 R FFEAE |, FER FRRIIAL G S v . S8 DL R AL R

R A (DA% 9 fr ) = 1Q_REF_OPEN_LOOP /
227) * 10/8
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9.5.27 SPEED_REF_CLOSED_LOOP %748 ( fi# = 5D2h ) [££L = 00000000h]
€] 9-41 J&/5 T SPEED_REF_CLOSED_LOOP , % 9-51 i 4T T /4.

bR S NS
R A

&l 9-41. SPEED_REF_CLOSED_LOOP %775

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8

7

6 5 4 3 2 1 0

SPEED_REF_CLOSED_LOOP

R-0Oh

% 9-51. SPEED_REF_CLOSED_LOOP £33 Bt it BH

AE 2 %7 5hr BB
310  |SPEED_REF_CLOSED_L |R Oh SR IR AR 32 B RS S, R AMDRor . fEks
OOP BIRUR |, PABR R R R (LA Hz Fodr ) =

(SPEED_REF_CLOSED_LOOP/ 227) * MAX_SPEED ( LA Hz Jy#.
fir) o EIFRBEXT , WA RTIEIERE ( URRE AL ) =
(SPEED_REF_CLOSED_LOOP/ 227) * MAX_POWER ( LA 4%y
) o EHFARIT , R 1Q BN ( DL hahr ) =
(SPEED_REF_CLOSED_LOOP / 227) * ILIMIT ( LAZ5 9 847 )
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9.5.28 ID_REF_CLOSED_LOOP #7%##% ( /W = 612h ) [E£L = 00000000h]
K 9-42 J# /< T ID_REF_CLOSED_LOOP , # 9-52 s} bt 4T T /44
RIFFRC R,

FALJ IR % B 1 7 47 %

& 9-42. ID_REF_CLOSED_LOOP #77%%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

ID_REF_CLOSED_LOOP
R-Oh

% 9-52. ID_REF_CLOSED_LOOP #7E8 Bt it
Br FB C | Shr BEA
31-0  |ID_REF_CLOSED_LOOP |R Oh 32 R EAE |, FRMERR Y d B (BB ) MRS . SUE D
CHERIFNIG R . PIER R RGBT B (DL A ) =
(ID /227y * 10/8
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9.5.29 IQ_REF_CLOSED_LOOP #%3% ( fR# = 614h ) [FAL = 00000000h]
K 9-43 J#/x T IQ_REF_CLOSED_LOOP , % 9-53 itk 47 7 /&
RIFFRC R,

FALJ IR % B 1 7 47 %

& 9-43. 1Q_REF_CLOSED_LOOP % 773¢
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

IQ_REF_CLOSED_LOOP
R-0h

% 9-53. 1Q_REF_CLOSED _LOOP %787 B 8
Br FB C | Shr BEA
31-0 IQ_REF_CLOSED_LOOP |R Oh

2 AR FE , RoanPWARAH R q 4l (FOFE & ) AR HE. AL
THERAMBER IR . PR AR S S A AR ( LR NRAL ) =
(1Q/227)* 10/8
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9.5.30 ISD_STATE ###%% ( fW# = 6AEh ) [ = 0000h]
K 9-44 J# 7= T ISD_STATE , % 9-54 X sttt 741

RFIEC R,
ISD JRZEF A7 4%
& 9-44. ISD_STATE %77}
15 14 13 12 1" 10 9 8
ISD_STATE
R-0h
7 6 5 4 3 2 1 0
ISD_STATE
R-0h
# 9-54. ISD_STATE %7788 7 B9
A FB e vy =LA L]
15-0 ISD_STATE R Oh TR ISD RER 16 AiE

Oh = ISD_INIT
1h = ISD_MOTOR_STOP_CHECK
2h = ISD_ESTIM_INIT
3h =1SD_RUN_MOTOR_CHECK
4h = 1SD_MOTOR_DIRECTION_CHECK
5h =1SD_COMPLETE
6h = ISD_FAULT
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9.5.31 ISD_SPEED ##7%% ( f"# = 6B8h ) [ 1L = 00000000h]
K 9-45 J#x T ISD_SPEED , % 9-55 fixf ittt 17 7 /4.

Y CIE IS
ISD i 5 %5 74

K| 9-45. ISD_SPEED & 175

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ISD_SPEED

R-0h

% 9-55. ISD_SPEED & f£32 FB i BH

e

FB

XA

Rhr

L

31-0

ISD_SPEED

R

Oh

FR 1SD RS HAE] VLA H IR 2 i P 1) 32 [ {E . 1SD ARl 515
¥ = (ISD_SPEED / 227) * MAX_SPEED ( L\ Hz Jy#.fr )
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9.5.32 IPD_STATE &% ( fW#% = 6EAh ) [E4L = 0000h]
K 9-46 &7~ T IPD_STATE , % 9-56 Hhxfibi#t4T 7 A 4.

SACEM
IPD IR 27 A7 4%
&l 9-46. IPD_STATE #7743
15 14 13 12 11 10 9 8
IPD_STATE
R-0h
7 6 5 4 3 2 1 0
IPD_STATE
R-0h
% 9-56. IPD_STATE # 178 7Bt ¥
fr FB& el Shr i)
15-0 IPD_STATE R Oh o~ 4T IPD RS 16 £ fH
Oh = IPD_INIT
1h = IPD_VECTOR_CONFIG
2h = IPD_RUN
3h =IPD_SLOW_RISE_CLOCK
4h = |IPD_SLOW_FALL_CLOCK
5h = IPD_WAIT_CURRENT_DECAY
6h = IPD_GET_TIMES
7h = IPD_SET_NEXT_VECTOR
8h = IPD_CALC_SECTOR_RISE
9h = IPD_CALC_ROTOR_POSITION
Ah =|PD_CALC_ANGLE
Bh = IPD_COMPLETE
Ch =IPD_FAULT
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9.5.33 IPD_ANGLE # 4% ( fm# = 72Eh ) [E4L = 00000000h]
K 9-47 JEsr T IPD_ANGLE , % 9-57 Hhxfibidt4T 7 A 4.
ACIEMIS N

S 1PD o 15

K| 9-47. IPD_ANGLE %775

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IPD_ANGLE

R-0h

2% 9-57. IPD_ANGLE & 75 7 Bt B

e

FB

XA

Rhr L

31-0

IPD_ANGLE

R

Oh 32 WA , FoRIIE IPD fE. GUEL R ML %R, IPD
FHEE ((LAEEREA ) = IPD_ANGLE / 227) * 360
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9.5.34 ED F7£% (/W = 772h ) [E42 = 00000000h]
K 9-48 R T ED , % 9-58 Hxt kAT T AH-

REFNCME.
{55 ) BEMF EQ %147 5%
K 9-48. ED & 1558
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ED
R-0h

% 9-58. ED # 17 7 Bt i

e

FB

XA

Rhr L

31-0

ED

R

Oh 2 MIEFFFE , Ronily D #fS S s B0 (Bd). SR DAk il kb
7. ED ( LMREE AL ) = (ED /227) * 60 / sqrt(3)
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9.5.35 EQ F 4% ( fW#% = 774h ) [E£4L = 00000000h]
K 9-49 BIR T EQ, 3K 9-59 X HEAT T A4

REFNCME.
{55 f¥) BEMF ED 277 5%
& 9-49. EQ F 78
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
EQ
R-0h

% 9-59. EQ #F 7 8 B UL

e

FB

XA

Rhr L

31-0

EQ

R

Oh 32 AT , Ty Q RS S A Bh % (Eq). HE DL BEfl+h
fFor. Eq ( LMREEAEAL ) = (EQ/227) * 60 / sqrt(3)
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9.5.36 SPEED_FDBK #H77#% ( fW#% = 782h ) [E£L = 00000000h]
K 9-50 J#7x T SPEED_FDBK , % 9-60 Hxf k4T 7 /4.
RIFFRC R,

S SRR AR

& 9-50. SPEED_FDBK % f75%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

SPEED_FDBK
R-0Oh

% 9-60. SPEED_FDBK #1282 Bt it B
Br FB C | Shr BEA
31-0  |SPEED_FDBK R Oh FORM S LR 32 RO 7 B U LA BN R R . A
B EALEE (Bl Hz Jy%fr ) = (SPEED_FDBK / 227) *
MAX_SPEED ( L Hz Jy#fiz )
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9.5.37 THETA_EST %% ( fW# = 786h ) [/ = 00000000h]
Kl 9-51 B/~ T THETA_EST , & 9-61 Hxf bt 47 T A4,
Y CIE IS
(E kR DA Ry e

& 9-51. THETA_EST & f75%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7

THETA_EST
R-0Oh

% 9-61. THETA_EST 4 8RFEH
Br FB C | Shr BEA
310  |THETA_EST R Oh FORM L T RE ) 32 KA 7 B0, fI 8N 2 360 FE ks, 1

o, RS M EEE Y 380 JE , NIiZ{E#oR 380%360 = 20 [£. fh5E
[T (AR RERAT ) = (THETA_EST / 227)*360
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10 N ASETE

#HiE
LA SR 7> h B AE EAE T T oftes |, T AEORICHER A S 8tk . T B2 7 B AR D o & oo
EHTHNA. 20 M IEI IS R SR SLEL , AR RS .

10.1 MG R

MCF8316D =+ 1] T Joft [k as —AH BLDC LIz . ZIKEhas N as . K R EBMAE KU A A X
B IRE RS RSB T thRe . s EENE . RIGHIMRRTT S . ORI/ 41 MCF8316D a1 1 — i I
H.

10.2 SR
10-1 J&7R T MCF8316D [ it 7 J5i 2 ] .

SPEED/WAKE (PWM/Analog/Freq) 1UF
y

DRVOFF
BRAKE 1uF
DIR
Optional EXT_CLK -
Control EXT WD Replace resistor (Rg) with
Interface - Lex inductor (Lgk) for larger
SOX YTy external load or to reduce
power dissipation
i :
RIEO SW_BK Rex ¢ External
MCF8316D BK Load
DACOUT2 GND_BK
ALARM -
FB_BK
AVDD or EXT SUPPLY
OUTA
. Res Rorault
Optional "
FG
external pull-up
resistors nFAULT
OouTB
AVDD or EXT SUPPLY
) Rspa RscL ouTC
Opthnal oA
Serial I‘c
Interface — ¢ SCL PGND
Bl 10-1. 740 LA R 2 A

% 10-1 5 T MCF8316D (4N 7oA (1 i A

% 10-1. MCF8316D 4t
etk 518 1 318 2 i
X7R. O.1uF | T1 B 25 52 3005 LT 55 /0 S 24 1

C VM PGND w
VM1 W TAEHRE (VM) B R%
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% 10-1. MCF8316D /Mot (%)

Tl 311 1 31 2 %
o M BGND > 10pF , TI %iﬁff??@fﬂﬁ)ﬁﬂ?ﬁ%f&%%&#ﬁﬁi
Ccp cP VM X7R. 1uF. 16V HiZ58
Crly CPH CPL X7R. 47nF , %%}éggﬁ%ﬁ%?gi&iﬁgﬁw
X7R. 1uF. =10V. Jy7 ik AVDD AR ik
Cavop AVDD AGND FE LA B IE TR IR T 2 3.3V T RAT 0.7uF
% 1.3uF (A
X7R. 1pF. = 6.3V. A7 ik DVDD #EnfiR i H e
Covop DVDD DGND FE , U2 S RE T ARG T 7 1.5V FRAT 0.7uF
% 2. 5uF B .
Cik FB_BK GND_BK XTR | W Hetin th e i 48
Lek SW_BK FB_BK W A 1 ol
Rec 1.8 % 5V L FG 5.4KQ L 5
RnrauLT 1.8 & 5V W E nFAULT 5.1k Q i H A
Rspa 1.8 & 3.3V HLJEHLE SDA 5.1k Q L7 HiFH
RscL 1.8 % 3.3V HIEHIE scL 5AKQ F B
2 10-2 J&75 7 MCF8316D [t i3 )3 I vt el o
F 10-2. BN HTEE
¥ B/ME - ON ! Ay
HLHLHB R 45 35 v
B E (BB 7.313.3) 0.6 2000 mV/Hz
AL (ES T 7.3.13.1) 0.006 20 Q
ALK (5277 7.3.13.2) 0.006 20 mH
WL EB A - 1500 Hz
W 1 PR HL A 37 - 8 A
10.2.1 f/H #48

10.2.1.1 EAHLEED

K 10-2 JEoR T A FHENLZATI I FG B IR IR T -
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"~‘ TELEDYNE LECROY
Everywhereyoulook™

IE‘ e
e

Openloop Closedloop

wo [ HW W uu‘m m| w\\\[\uwu L

d
imebase 5.00 g

5.00 V/div| 1.00 A/di of ms/div] Sto
9.850 V ofst -995.0 mA| . s e Positive

El 10-2. HHLE3) - FG FIAIH R

1
HHHH

H\H‘”“‘”””JN‘J,‘ imuwm
(8

. =

10.2.1.2 MPET

10-3 Jig7n T B LS B0l & I E] AR IR . B 10-4 JoR T R L A1 Ke S IAI ) IPD HIRE . K 10-4
B R 25 W T R AL U HE Y IPD BRI . R AEA B R &, L EAH IR R BRIl 2. R A1
LIWESE , EVEIR Pl . ks MPET J130 08 5 2t [MPET_OPEN_LOOP_SPEED_REF] J& , H#LIE
17. MEFTH =M BEMF B | 35 Ke.

== Vi
-

— ZEE==E

& 10-3. MPET - M H.5% — 10-4. R Al L WWEHH R IPD %“ﬁ

10.2.1.3 FEIX B &) kB2

K 10-5 fEoR 1 22 H B8 X i [8) g MR AR BRI I « A FE R US4 40HZ . AH H i A BR R 3 B - 28 4 (FFT) &
7~ 7 160Hz 1 220Hz B i3 . B 10-6 Bz T Ja F B X B ) # MRS BOAH FE R I AR IR AL SR EEF 1B 520
T AR FFT BR B R 18
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R gt P Ty

AN A A A A
VvV W VoW W

21s

B 10-5. AHHIVES FFT -SRI EAMEZER [ 10-6. AEIVRS FFT - SR RIS R

10.2.1.4 HEh¥E
10-7 87~ T MCF8316D (1) H ah i et |, Horh B WL TF IR TC 4% % 40 21 1A A

AW\ TELEDYNE LECROY
“ Everywhereyoulook™

[Fe]

AL ELIL

=

10.050 V -1.0000 A
10-7. H3h##H

10.2.1.5 HUREIRE (AVS)

2 LR T DL s el R mlodk I, rE LA LB REAE 3% [ ) R, AT 7T e R B U R I VM T &1 10-8 &
A~ VA AVS I IR R I R . HHLEL 70,000HZ/ [ iE 30K S EEA 100% FE2E 10%. &1 10-9 f&oR 1A
HIAVS I R R e
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o e N ey
[Power supply voitage VM| -
1 [Power supply voltage VM|
—/
[Phase U current]

W —

L

%

j

I 10-8. 557 AVS ISR A ATERTE 1 10-9. 1/ AVS B f BB HUE RIS,

10.2.1.6 1§ F] DACOUT #4722 B IR

MCF8316D AW~ 12 fiz DAC , /£ DACOUT1 1 DACOUT?2 5| il Fi 23 TR T Bl R E | %N
12 7, F KRN 3V. X4 DACOUT 5l R AL(E S vl T s bl gs . Hfh gk sh 2 fic B alom 28 s i e
o ERIER PRI ETAR , USRINATE FiE R N5)$%R

DACOUT1 #1 DACOUT2 45 & Hihil-fii F 27 77 2 f7 DACOUT1_VAR_ADDR #1 DACOUT2_VAR_ADDR [ .

TXAE TR BRI PRI SR AR B T A R S SRR AT IR N AR . 51 37 A1 38 MLy DACOUTH
1 DACOUT2.

B, W P ARSI 37 S2E A FHEEIR , K5I 37 i BN DACOUT , J#7F [DACOUT1_VAR_ADDR] #
PLA-7S b A FH AL A7 ds Hhlik (0x00000440) #E479mFE . Flan , anifH P A8 NG 38 SeiUG S 14 T MR,
W51 38 il By DACOUT?2 |, J17E [DACOUT2_ VAR _ADDR] 1 LA+ 7533k il 4 FE Ak 5L 1 56 1 #7 i 2 A7 s M ik
(0x00000736).

10-10 /&7~ 7 DACOUT1 #1 DACOUT2 f#iHi . DACOUT1 It B ML A AHHYT , DACOUT2 AL & Fi B fk
TR
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"i‘ TELEDYNE LECROY
Everywhereyoulook

[DACOUT1 - Phase U current]|

AAA A A A A A

VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY:

| [DACOUT? - Estimated rotor angle

SIS TS TSNS/
/ / 72 s

ry
i 2.00 Vidiv, 10.0 ms/div] Stop 130V
-4.0000 V 2 MS 20 MS/s|Edge Positive

10-10. DACOUT1 1 DACOUT2

10.3 UL JAE4 4 : MCF8316DULVRGFR

10.3.1 IEC 60730 Ljfs &2 F 4%
K 10-11 &7~ 7% H MCF8316DULVRGFR f1) IEC 60730 Ihfit %4 24 T HEK] .

SCL
SDA | MCF8316DUL
VRGFR

MCU <

SPEED _

A 10-11. 3R MCF8316DULVRGFR [] IEC 60730 IR R E RS

T EA AN MCU JEiE 12C #1105 MCF8316MULVRGFR {5 , AR B4 SBHER A . | E R %

R A AR R A SR AT LAE ] SPEED 3| IEL 12C 42 0B AR N A4 (s g )

B2 P LE1$ ) MCF8316DULVRGFR #it IEC 60730 Iife 24 R4t |, N4 EELLT LA

o PRIPIIRERN B 2T REIIE HVERTE B H N e

« WEBR (BIST) L H P R M Tt &R P NN 4@ 5 MCF8316DULVRGFR [1) 12C Jf{5 5 3 BIST
FEH 5 N 2GLE A & b i e & P . ST 10.3.2 LU T /i BIST ( XFRANBEKPE. STL) HshEfe.

o UPAh SIS | R UL AR 3855 o S 2 PN 2 35 Ao e 56 4 e 7 e 2 R P IR A b & A
o

o SHRYB SEINRE R A Lk 2 4TI R 1 A 4 N FH L7 S e

10.3.2 IEC 60730 £#2/% ( {{ MCF8316DULVRGFR #1324% )

MCF8316DULVRGFR EHE M H M FE (STL) , Al 7E b FE AR DA LS 4T A & sy Al B R AN . Bur 24
FOAEAit 3% Hh 48 FH B SR B AMGE I AT IR - 781X B8 5 A 3 TR0 AR I 381 1) B AR B8 AT 1 0 2 S BB A7 e | JF 1
CONTROLLER_FAULT_STATUS 2317 % 4R A o Wi 8L
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FHSRESAT I BRI A SRR KRB R

1. ACYEAE TR ( FBAURBESSARIRED ) I A RSO B BRG , REE R T iy 245 L FbL. 15
ALGORITHM_STATE ( >k H Ox18E ) & & , IR T ARAS (B EHMERN 0x0 ) Bkt T #fR 7
( BEEMERN OXE ) »

2. ¥% 0x0000037C 5 A\ ALGO_CTRL1 ( i T OXEA ) T fF# LR B KP4 ; BT E s SR80S

B

547 500ms LA E K5 51 56 o

BH CONTROLLER_FAULT_STATUS ( {7 T- OXE2 ) &7 {7+ LA LR B AT 51 A 18] 3 A i

5. WMREBARFIIAR KA , MRS - Eam il mE . mRMEERFLE | EHAT B R
KRR B IS ; WS ERATAAAE BT R |, W2 ( SBAb % BB B4 ) P RETIEIZ T
W7 A TAE.

10.4 HJEM <RI

10.4.1 AFEHE

fe& &G RM AR ERSEHINBD RGER TR —HEERR. FHAEZHRFERFIEE SFRM , HEt
FE T X 20 A A FE R~

TR R EARER R T ZMEAER |, O

LR ST 75 1) B e HEL R

FEYR 1P HE A AN LR e

FEYR AN AL R G 2 18] 1) 5 2F HL

B ow

LN RS
FEFR LR (BRI ER. TRIER. PRl )
HUL B0 7 i

FLYSRT FL LR Bl 28 48 2 1) (1 FL R 2 R ) PSR (L ) LR R AR AL R . R R R A AR, R VM
JEARAR 75 20 LA R HR AN R B e B AR R SRR R KA R AR, VM BRREFRRE | IR
A DAPRIE SR AR L -

Bl 2 MEBUE |, (AFRZIAT RGP ORI E & 4 AR RS

Parasitic Wire
Inductance

Power Supply ¢ Motor Drive System

T

Motor Driver

|

m GND
Local IC Bypass
V% Bulk Capacitor Capacitor
— o e e e = = J [ ———— e —— .

Bl 10-12. Hr MR IR 1 LIRS R GBI E
KA R PR IHE ST TR, DUMELE LA ik ae B R 0 .
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10.5 fi[{
10.5.1 /G755

B KR R A | N B Y I LIRS 28 A A K R B AR B B . S R AT R T N T RETE |, I
HAEER: PCB JZI At V2 i fLo X Sefiydk o8 KPR B sk /b 7 35 A48 B E R KA A S 3R L K FLE &

AN ECERE S iy | R SEERaS e o oS T G D i G = A

KL S H S A B 4 SR AT 2k

D KBRS R HE /D B E S B M A RS0 EMI T4, SiAE PGND 1 AGND 2 Ja]2r X 324, TI 20
AT AR R F g (RS ECESR ) S AGND |, DLRRIREF AR RN s e h I TR AE B, (vl ) W RAFR S
GND_BK. #fi{dzth i i /0 4% 3 08 50 B B 8% I | DAUR/IN B T AR A AR e M AR X 55 28 1 RE
PERRVRE AL N AR 23] PCB T2 Bt il . N 2 N g fLIER BB K R R ZE - TH . H K& 8 Pz A4
LA BT HOR #8447 A2 1 12 % Rpg(on) #Ad .

NTHEEIVERE | TELE PCB HIFTA AT REJZ LRAT B M 2 32 B HE A et p e s T AR . A P ¢ 52 1) 78 4
DA 45 22 2 S A BH R o5t 08 1 3R T PR

T R LR B0 SW_BK #ll FB_BK 2R 50T, /b B IR TF A R e 75 R 4 21 B TR A0 S i R s A o . R AT
hnve FB_BK #E4k , DASZELEE PR 1 3% .

K 10-13 B7r 7 MCF8316D i mawtl. #Habh , BFRA R , 1§21 MCF8316D EVM.
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BT MCF8316D

FENLTHE Pstandby = VM X lym_1A

LDO PLoo = (VM-Vaypp) X lavop ( 115 BUCK_PS_DIS = 1b )
PLpo = (Vek-Vavop) X lavpp ( W BUCK_PS_DIS =0b )

FET S8 Pcon = 3 X (Irms(Foc))? X Ras on(tA)

FET JF% Psw =3 X lpk(roc) X Vek(Foc) X trisestall X frwm

ZRE Pdiode = 3 X Ipk(Foc) X Vdiode X tdead X frwm

[ Pgk = 0.11 x Vg X Igk (1 gk = 90%)
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

MCF8316DULVRGFR Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 MCF83

16DUL

MCF8316DVRGFR Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 MCF83
16D

MCF8316DVRGFR.A Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 MCF83
16D

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1


https://www.ti.com/product/MCF8316D/part-details/MCF8316DULVRGFR
https://www.ti.com/product/MCF8316D/part-details/MCF8316DVRGFR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Feb-2026

OTHER QUALIFIED VERSIONS OF MCF8316D :
o Automotive : MCF8316D-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 23-May-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MCF8316DULVRGFR VQFN RGF 40 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
MCF8316DVRGFR VQFN RGF 40 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-May-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MCF8316DULVRGFR VQFN RGF 40 3000 367.0 367.0 35.0
MCF8316DVRGFR VQFN RGF 40 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

5x 7,0.5 mm pitch PLASTIC QUAD FLAT PACK- NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225115/A
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PACKAGE OUTLINE
RGF0040E VQFN - 1 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

A O
o=

S

PIN 1 INDEX AREA J

1 MAX —
3.8
0.05 3.6
0.00 | [2 5] |
| 20 |

3

\
36x[0.5 ] JUuyguuuy |,
. A 129 :
|
= | -
tD \ d
D ‘ -
SYMM D i G
[55] ¢ —=t—— St
o \ d
) | -
») -
D) ! GJ
77777719 l 32
/gammbomg "1 aoxes

PINTID A

—={}=— (0.1) TYP

1]

(OPTIONAL) SYMM L 0.1®[C[A[B
€ 40X 0.5 | _$_ @
0.3 0.05( | C

4224999/B 06/2021

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.

N

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGF0040E VQFN - 1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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| 40 33 i
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SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
0.07 MAX 0.07 MIN
SOLDER MASK
ALL AROUND ﬂﬁ METAL ALL AROUND ﬂt OPENING
o EXPOSED METAL
O -
EXPOSED METAL SOLDER MASK METAL UNDER
OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS

4224999/B 06/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGF0040E VQFN - 1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
69% PRINTED COVERAGE BY AREA
SCALE: 12X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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