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40 5|
Roua 4E IR 25.7 °C/W
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 .

5.5 HSRF
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
= S HF , Lgk=47uH |, Cpk = 22uF
Vym> 6V, Vspeep > VEN sB » DRVOFF
= E#F | Rgx= 220 , Cax = 224F 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 \%
6 TR KR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

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 ( BrAES AU ) » BAIERAEIE R 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 b22pF ' 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 , Vyy = 4.5V % 35V ( BrAES AU ) » BAIERAEIE R T Ta = 25°C. Vyy = 24V

2% \ WK BME M Bocl| s
EERA - PWM R
fpwm PWM #it A\ i 0.01 100| kHz
0.01kHz < fpyyym < 0.35kHz 1 12 13| fu
0.35kHz < fpyym < 2kHz 12 13 14| fr
2kHz < fpym < 3.5kHz 1 1.5 12| fr
,. 3.5kHz < fpywm < 7kHz 13 13.5 14|
Respwm PWM % N\ 43 2
7kHz < fpym < 14kHz 12 12.5 13| f
14kHz < fpywm < 29.3kHz 1 1.5 12|
29.3kHz < fpyy < 60kHz 10 10.5 11 fir
60 kHz < foym < 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_FrReq | PWM St NS 543 E = 50% 3 32767| Hz
AR
VEN_sL N HEHRCTR A5 B PRS0, AL SPEED_MODE = 00b ( I ) 40, mVv
VEx_sL T8 H R AR ASE 2 T P ST, P P SPEED_MODE = 00b ( = ) 2.2 v
il SPEED 5| Jl_E HMefRAE 5 75 (18 | SPEED_MODE = 00b ( k)
tDET ANA N 0.5 1 1.5 us
- 8] Vspeep > VEx_sL
§ . , N VSPEED > Vex SL PIE DVDD HJE 7] ,
. NN A .
twake N SR 45 Mo . 16 s 1) SPEED_MODE = 00b ( HZtlHizt ) 3 5/ ms
¢ SPEED_MODE = 00b ( ##If ) |
EX_SLDRA | AR A5 MBS RS s HLAT A (B 1] | DVDD HUE T T35 — /Mgt PWM Jik 30| ms
NA o, 1SD KaillAs
Kl SPEED 3| J_E e i (5 5 B f 198t | SPEED_MODE = 01b ( PWM &=L, )
tDET PWM N 0.5 1 1.5 s
- If] Vspeep > ViH
o - N Vspeep > ViH PIf# DVDD HER A
twake_pwm | AR ARG DR 25 6 B 14D B i) SPEED_MODE = 01b ( PWM it ) 3 5| ms
) SPEED_MODE = 01b ( PWM &%, ) |
EXCSLORP | INIEHRIR A0 J5 5 M HLT A (0 7] | DVDD HIFR T 52— Mt PWM ik 30 ms
i L 1SD
SPEED_MODE = 00b ( Bt ) |
VSPEED <VeN SL 0.035 0.05 0.065 ms

SLEEP_ENTRY_TIME = 00b

SPEED_MODE = 00b ( #ifiliHz ) |
Vspeep < VEN sL , 0.14 0.2 026| ms
SLEEP_ENTRY_TIME = 01b

SPEED_MODE = 00b ( izt )
Vspeep < VEN_SL , 14 20 26 ms
SLEEP_ENTRY_TIME = 10b

SPEED_MODE = 00b ( fifiliHz ) |
Vspeep < VEN sL |, 140 200 260 ms
SLEEP_ENTRY_TIME = 11b

toET SL_ANA | AR AEEAIR Ay 4 BT 75 TN (1]
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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¥ AR A B/ME  MBME  BKE| B4
SPEED_MODE = 01b ( PWM #3{, ) 8%

1Mo (K ) ,
VSPEED < VIL f SLEEP_ENTRY_TlME = 0.035 0.05 0.065
00b

SPEED_MODE = 01b ( PWM 3% ) 5§
11b (AR )

VSPEED < VIL ) SLEEP_ENTRY_TlME = 014 0.2 0.26
01b

SPEED_MODE = 01b ( PWM iz, )
11b (BB )

VSPEED < VIL s SLEEP_ENTRY_TlME = 14 20 26
10b

SPEED_MODE = 01b ( PWM #izt )
1Mb (HFERX )

Vepeep < ViU, SLEEP_ENTRY_TIME = 140 200 260
11b

Vspeep < Ven_st ( FBEIMER ) 5 Vspeep
t ) B AR iy 2 J5 152 1R BREh FE LR 75 (i [ < Vi ( PWM BB ) 31

EN_SL Il Vspeep < Vi il DIGITAL_SPEED_CTRL
=0b ( 12C #izX )

ms

ms

toET_sL_pwm | A8 R A Ay 4> BT 75 1R (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 SBDRLA | v why bt i e 1= 0 =4 e KT 25 b SPEED_MODE = 00b ( K )
- ! ! E ?: )| lj§ I NEESalS N
A 1B AR LIRAS J5 BK 3l F LT 7% B[] Vspeeo > Vex ss « 241 I1SD £l 6| ms
tEX_SB_DR_P | i 1y je by oo = 1 - SPEED_MODE = 01b ( PWM ##5X )
e B AR 5 IR S LT 75 I ] 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 < Vi, SLEEP_ENTRY_TIME = 0.035 005 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 < Vi, 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 i B AR AL A 4 5 15 1 RS AL 75 (i | < Vi ( PWM R BRI ) 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 PN e R i 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 LIPS ST R AVDD = 3V £ 3.6V 0.4 0.15| A
Rep_speep  |#iI A FHiHFH SPEED 5| 142 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
Viac_oL I H P4 B R 2mA JE f i e AR 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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Ty= -40°C % +150°C , Vyy = 4.5V % 35V ( RIERB A WS ) o MABRMEIEH T Ta = 25°C. Vyy = 24V

2% RS BoME  HBME BOE| B
o M Vigo_ (BM ) 1 Vigo (KA ) [ PRHERER 250° ns
Iy T B B 1] s 250%| ns
N LA NERLT W |y 0 504 e
w5
EXT_CLK_CONFIG = 000b 8 kHz
EXT_CLK_CONFIG = 001b 16 kHz
EXT_CLK_CONFIG = 010b 32 kHz
fosoner U— 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 LR 1.35 1.5 165/ V
Ta=25°C 100 o
EErer IR T,=-40°C % 150C 10 4
_ — T,=-40°C % 150°C 1000 I
T,=-40°C % 85T 20000 3
PRI LB
VM Lt 43 44 45
Vuvio B R ESE (UVLO)
VM T 4.1 42 43| Vv
Vuvio Hys | BLURR R B e IR LEAZETHRRE 110 200 350 mV
tuvio FLJE R AR ok o B 1] 3 5 7 us
fﬁiﬁﬁo’ OVP_EN=1, 325 34 35| v
?ﬁ%ﬁfﬁ’ OVP_EN=1. 31.8 33 343 V
Vovp HLJES R R4 (OVP) ——
HUEHE LA, OVP_EN=1, 20 - 2l v
OVP_SEL = 1
; ” Z
gﬁﬁiﬁs’%ﬁﬁ » OVP_EN=1, 19 21 22| Vv
b ETREBME , OVP_SEL = 1 0.9 1 11|V
Vovp Hys | HIEE KRS (OVP) -
b E TR , OVP_SEL =0 0.7 0.8 09 V
tove U R BRI Jik s ) 25 5 7| s
Vorw | MEEERESLE (#T VM) :g;; e
Vepuv Hys | HBATZE UVLO iR FAETRERE 65 100 150 mvV
Vavop uv | EIAR R #8 RESE 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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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

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 NHIEEE Lk [MFHLE

(2) WIF AVDD %M, Ul /O 5l A4S SDA 1 SCL 4.

(3) SDA Fl SCL A £kt Kk tf (300ns) T4 i (14 E it K tof (250ns). iX fL¥F7E SDA/SCL 31 JILL K SDA/SCL J £k 2 [ #43 R IB AR
HIPEL2E (Rs) , T AN 5ok tf A qh .

(4)  SDA FI SCL it N\ it (0% N JE B #5% 7T i)/ 50ns (KR s g .

5.6 FrEFIPUEE R T SDA F1 SCL &£ 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 |
B EBIRZE . WRIES A SEIER T SCL 55 HRHE-F A, MRS L SHERI SCL Z8 ZHIH tymax) + tsu_par = 1000 +
250 = 1250ns P ( ARYEFRAERL 12C S ZRMUTE ) H4 T —ANEE A7 %0 3] SDA 2k TIN5t 0 25035 J2 1% Jd S I 1] o

(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@%‘]ﬁ%j{}éﬁﬁéﬁ@ﬂﬁ%%ﬁﬁﬁ$ﬁ o BRI SR AR RS AR
(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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5.7 SLAVR:E

30 100
— Ty=-40°C
28 975 — Ty=25°C
\\ 95 & — T,=-150 °C
26 < 925 )%\
8 7= NV
24 3 9 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
~—_ A 5-2. MR RARAE MR FL R T HOMCE
10 ——
\
8
10 125 15 175 20 225 25 275 30 325 35
Supply Voltage (V)
B 5-1. BHJR FLIR 5 BUR FRL R (R AU R 2R
5.75
5.5
5.25
= 5
(o)
g 4.75
o —— BUCK_SEL = 00b
= 45 —— BUCK_SEL = 01b
3 425 —— BUCK_SEL = 10b
8 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)
& 5-3. fE A A4t i R B £ 3 BT O 3R Ak
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6 40 B

6.1 MR

MCF8316D-Q1 % ' ffit — Ml o JEARS . Totkifds FOC MvhTr e , T IRah /& 2 wik 8A WE{EAH LTI
IR FERERIN 12V 2 24V Jokl B HAL.

MCF8316D-Q1 £k | =4~ Ya #fr , BAT 40V Zxt i K HUE A 95mQ KIS Rpsony (=l + %0 ), Tl
THZIRANRE ST o A8 I AR 1 r RS ) P B SRAG I P, TE 5 A0 B R IATAS DU FELBEL 5 o P  PE RAS R 45 A LDO Y HLIR
HRRAVE N 8 AL b B LR, AT TR AR R v

MCF8316D-Q1 st 1 JEfk/as FOC , BRI AR AN i de oK e e Je Il ELL ML R0 B2 Th RS AL
KL, LT i . AWRALUR ST MBI ST | SR E F A R E LI T R BB . AR RE A
i EdE % kv EEPROM o | AT fo VF SR AE G B S ML AT o i AT il PWM SN . B HLE . 30055 A\ Bl

12C i & CE L A 2

WERTEHEEFBFERES E (UVLO). HimEXRIEH E (CPUV). &R (OCP). AVDD K &8 E
(AVDD_UV). [EEFaE2s UVLO. HEHLAH A I DA R it FAE 5 Sl ( OTW AT TSD ) o #fs i 4F i nFAULT 5]
JEIFE 7R, AT B AE AR SR ECE A i 5 S o

MCF8316D-Q1 #:f4H K H 0.5mm 5] A EE. VQFN R M3 E 3. VQFN H3E R <FA 7mm x 5mm , & E N
1mm.
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6.2 ThEETT HEIE

CFLY 47nF

Charge Pump

A

VM
J_ Cep
T 1uF
VM
>
VM
_LCVM1 + Cvm2

Lex Cavop 1UF
 Buck !r\g%gj!
~ Out Y
Rex
CBK
Buck/LDO AVDD LDO
Regulator Regulator
n| : r 4
I N L
DVDD
Covop LDO
1uF Regulator
AVDD N

O Interface

AVDD

h A
\

_ nFAULT ::E:

AVDD

AVDD
§ scL

A
Y

I Optional external
| clock reference |

| -

DACOUT2/SOX

Variable
monitoring on
DACOUTpin

A
Protection
| Protecion | IV

IO 1uF I>10pF

VCcP

Integrated
current
sensing

S

PGND

B
VCP -l-

o

ISENA

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

J

& 6-1. MCF8316D-Q1 Zhgt HHER

OUTB

OUTB

PGND

OouUTC

OouTC

ISENC PGND
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6.3 REMEULEA

6.3.1 %%

MCF8316D-Q1 & — AN LA = MIMFIC B 7 R E R 95mQ (i AEM FET &9 S@ R B2 A ) NMOS
FET. FEATEIN{E2en] 70 55 TAE R Ja B A v il NMOS FET 34L& & ik m B B, tb/MEaE4t 100% &2
FESCFE. NEBER RS 25 00 MOSFET 2 (A Ak (i B H

6.3.2 &0

MCF8316D-Q1 Sz £f 12C 10, wf Ry & N S 24t 2 9 ) RGPt . MCF8316D-Q1 ft¥Fifiil BRAKE.
DRVOFF. DIR. EXT_CLK. EXT_WD #1 SPEED/WAKE 35| {34 | - H1iZ 4T M £ 45 . MCF8316D-Q1 it it
DACOUT1. DACOUT2. FG. nFAULT #1 SOX 5l HRMEAFMES , HTRE RS L E. HE. WEAMHER
S

6.3.2.1 D - A
LR ES

+ SPEED/WAKE %lﬂtuﬂ%ﬁéﬁ%u HL LS8 K MCF8316D-Q1 MHERRIR A e iE . SPEED 5 Jiiml ic & A%
PWM. #iR eSS S o 1% 5] IS H T3 NFE HEEIR A A YR R (152 % 6-8 )

+ 4 BRAKE 3| 0ksh N “md~F” i, MCF8316D-Q1 #ENHKIZIRA . HIZRA R LUE
BRAKE_PIN_MODE @aﬁjﬂw Hl3h (ES RSB0 ) SO FFHIZ0 (15S T 6.3. 22) fiﬁ)x%ﬂi-jwi?&
Z i, MCF8316D-Q1 £ i1 FF p#{% %5 tf BRAKE_SPEED_THRESHOLD ‘& X It . A% BRAKE k3]
N “TEHSE”, MCF8316D-Q1 st & R EHIBIRA . AT L@ {# ] 12C B B BRAKE_INPUT K7 % i
=5 N .

* DIR 5| iy LR (M 7 W) 5 fEIRBN “ms~E” B, 75108 OUT A — OUT B — OUT C, 7EIKksh N “fik
HF” I, 53105 OUT A — OUT C — OUT B. A LLid {4/ 12C # & DIR_INPUT %Eﬁé DIR 5| il
Ao

« 4 DRVOFF 5Kz N “WmHF” i, MCF8316D-Q1 @it sl ( B TPl ) s MOSFET ( H1TIRAS )
KA ILIRB EAL - IX AT BERERE A TC AL R I H B A S . 24 DRVOFF IREIA “fK S |,
MCF8316D-Q1 <R Bl & IEHIEZITIRE |, MUK E T3 sh AL —FF (7525 DRVOFF Jifig ) - DRVOFF A&
B NBEHR B A WL R ; Ber WA EIZ AT . #ERE HBEIR B A M LIRS h SPEED 5| JIE 11451

SRR G AR 1R S
*  EXT_CLK 5| JAI] FISRIRBEAN AR Bh R HE (752 B AN I BHi )
* EXT_WD ST HEREMRANEE T IES (ESHIMNEET ) .

ﬁﬁtﬂﬁ%
DACOUT1 %t 1 %5 f7-%s DACOUT1_VAR_ADDR itk 2 XN 648 & . DACOUT &A™ 100us kil #r—
W (15217 DAC fit ) «

+ DACOUT?2 %iith H 77 f7-#% DACOUT2_VAR_ADDR [ttt & LI #B48 & . DACOUT2 43~ 100us kil #i—
K (1524 DAC HiH ) -

« FG 5 R4 5 e s R E EL Bk b (S FGLE ) «

* nFAULT ( fiKHE-SFA R ) 51T AEER AR B ALIZ AT HR IR S

* ALARM 5] ( Wil ALARM_PIN_EN J5H ) PAs B RUE 5 18 R A28 AR SR A LIZ AT IR i Btk
. JEH ALARM 5| JIEF , {XAE ALARM 5l ( /E 8B5S ) BRSOk &l | AE nFAULT 51
(TENZHARHET ) B ez, 5 H ALARM 5] , Af7E ALARM 5| ( /£ A2 B ) Al
NFAULT 5| ( fENIZAMR T ) RS nl i /EdlE. 25 ALARM 5B | S TR, Frfkls ( ml
YEFM R ) #7E nFAULT B2 @8 d . RAEF/ZEHE , ALARM 5] JE R PR ¥R 2

* SOX 5| B AL A — > B At 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]

6.3.2.2 I2C &0

MCF8316D-Q1 ¥ 12C H4T B 5810, SR Aol 42 il 2% R s A2 8l . 1% 12C 32 10 R Ah B i ) 2 il B
EEPROM Ji2 UGN I i B AT A LIRS M5 2o 12C 5B R H 5 B v LU SLEW_RATE_I2C_PINS #E47HC & .
12C Sk —/ M SCL A1 SDA 5l B gkl B2 11, N EDeHHEAT T 156089

+ SCL 3|4t E SN

« SDA 5| EdEm N .

6.3.3 JEE AL 7

MCF8316D-Q1 BB —MEM IR S A EFRESS |, vA/MEE Sl RS RSt 3.3V 8¢ 5V Fa &
HeAh | BEER EAE T DAL E N 4V 5L 5.7V DLSC RSN LDO Mgy, BT AR 3.3V B 5V HLE . FEE i
15 i BUCK_SEL # & .

R IR RS TR 28 7E B S B B 20 1mA - 2mA PRERS I , WTREK by o 12 a3 i S ik o 471 26 He A A =X,
Pt 5 R B e E 2R AN S AR GRS AR M B | 1205 R ESR /NI S Y LS R AL T AR A R

& 6-1. BEAREFRIENRE

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)

6.3.3.1 DARUBRS R AR

MCF8316D-Q1 H i) |4 s A4 [T 2% - B H TS0 KF 47uH A1 22uH AU R . 47pH B s S 1 B 16 A 2% DL s ik
170mA FIFE FEIRIE AT |, 107 B EiA 20mA B RN o] DU 22uH HUEES | N & et R~

6-2 IR 1 HLURRE AN B IR AR IR A I
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VM

SW_BK Ext. Load

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

-

|

L FB_BK
.

1

K 6-2. BRI ( HBRIE )
6.3.3.2 DAHLfH BB R R

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 6-3 e 1 LB AR T B IR 2

VM
SW_BK
- Ext. Load
Control Rex Vi
CBK

r—lGND,BK
LT 1

FB_BK -
oy
LI

K 6-3. BRI ( HRPHARER )
6.3.3.3 B 4B 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 DSEHASN AR, I SCHFANES LDO SRAERL 3.3V 5 5V HUEHL , Wil 6-4 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

Vipo
(3.3V/5V)

Control Ext. Load

Cioo

[

External LDO

6-4. B 4B LDO IR ER: E 58

6.3.3.4 [ Efa K48 E1Y) AVDD HYERFF

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
MAMNBERBIE (VM) BRI E (Vek) MBI | K 6-5 Frs. %8yl BUCK_PS_DIS £t 17HE
B YRR R R E A BV 8L 5.7V B, A SRR R .

VM
SW_BK
- Ext. Load
Control Lex Vek
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
| L]
| |
| |
' %T I
| |
| p— |
' ~ )

E 6-5. R A EERESSH 1) AVDD HJRR 7
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6.3.3.5 R A A P KIZ 1T FdEs]

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) BEATLLHC , PN HBFEAE R 2 A2 9 B AE R, B BB T g i A/ 30 Fi s 42 o) 20 % 10 o I PR S 10
(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
(lak_cL 1 BUCK_CL 1% ) IR m (] FET - CRE AT 9230 e I A I 2% 0 R BR A 1. 1] 6-6 JROR 17 B I A 4%
TS ORAP PR S 1) 2R o

[ 1

SW_BK
lex P Ext. Load
VM ' * —>
LBK VBK
PWM Control [~~~ "~~~ ~""~ >

and Driver | | ______________ | —» J Cex
[ GND_BK
- T

Current Limit |«

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

&l 6-6. [ Iz AT A4 i 3R B

6.3.4 AVDD 4158 /E %

MCF8316D-Q1 H4EAK | —A 3.3V L Aa k4% , nl /MR . 1tk AVDD LDO F& k28 F T N8 i N R HL
BRALE | BRAN | ZAR R AR IE n] K IHAE MCU B Ath SZFF ik 20mA BRI /MR B EE R YR s [ . AVDD Fa &
P A AVDD 5B S5 RS | it X5R B X7R. 1pF. 6.3V [ i& i 75 98 B 2 3 [ £ AH A1 Y AGND #
Ho 5] B

AVDD FrARas 8 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

&l 6-7. AVDD £k {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)

6.3.5 HFHR

T A N VI FET , BRI iZ 2B 8m T VM L5 MR Bk 5 B s 4 e 5@ il FET.  MCF8316D-Q1
BT AN Ao H R R T VML L

HL ] 22 5 B NN 48 ( Cops Cruy ) A REIEAT . A RIXEHABIEMEE (H. &S ) , 2K 6-8
2 41,
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VM
l M ]
1 7
Cecp
1 el
L

CPH

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

1
Lt

L

=

A 6-8. HFHR

6.3.6 [EEFELH)

2 MOSFET 24 r A M SR sh By da ], DLSeEl aT e B ()RR |, TP EMI. MOSFET VDS JE#%
AL SR SRR BT R BT AR S R I I R RS B R H] DL % 5 PCB 254k Jo A S I FF 5 Ha 1 e A4 1 %
R, MR E N MOSFET Mt fo i ikl s, Wikl 6-9 Fis.

VCP (Internal)

Slew Rate
Control

VCP (Internal)

Slew Rate
Control

&l 6-9. [E4E 3R s B STHL

RN AR 0@ SLEW_RATE #H T . RIERATACE N 125V/ us 5 200V/ us. JEFEZEMRHE OUTX 5
JEEE R P B TR TRRD T BB TRD T H AR, a0 6-10 B
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A
Vourx

VM +

trise

K 6-10. KRR

6.3.7 25 ( FEIXHTIH] )

s B, B 1E MOSFET KAATMES T - 72 m M AL MOSFET Y)#iHE] , MCF8316D-Q1 jEit
T NFC X 8] (tgeaq) R 8 G 2 S o 30 2 38 A 90 v O AR 0 MOSFET FOAMIR B (VGS) I £ = Ml
MOSFET i) VGS T ZEAL T Wi F | 485 B Sl 2EHF AL MOSFET ( 2 7R4K ) SRSzairg | ik 6-11
A 6-12 Fin. K 6-12 H s i m M A MOSFET ) VGS ( VGS_HS fil VGS_LS ) RAN#E S .

VM

_| HS Gate
Control

] outx

LS Gate
Control

i

& 6-11. BB SR

H N T i
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A
VGS_HS
| |
| |
10% 3 :
| ;
| |
| |
| |
:4* toeap 4>:
| |
VGS_LS | |
: 10%
1 |
L L >
| | Time

& 6-12. FEIX i} [a]

26 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS

INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025
6.3.8 AYLEHMAIE

MCF8316D-Q1 2 {H VY Ff e AL 45 il 7732

1. P AR R A PR PR AR I N S SRR | R L AR

2. DhFAEH] AT RIS, AT IS PL A d AR I N R 10 AR 8% DR ) B D
3. v EHRREEREECT | A IR P f AR R N SR L AR BRI ().

4. FURFER]  EREEHIBIT | ARIE AR R S TN 2 A AL LS.

MCF8316D-Q1 Jy MLz Hill 2 (L DU FR L VS NIR , W T B . FEdES A YR SPEED_MODE Bt & .

+ 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

I’C

6-13. THRE FEEMA TGS

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 & 6-13 fis.

6.3.8.1 B F L

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 Bl Vpgep PAZMETT WAL, W1 6-14 Jias.
Vex_ss 1 Ven_sg RFFHLEEAFR MBI , H7% Vex sg M1 Ven sg IEZER , 2011 6.4.1.2. 1 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 6-14. B LIz

6.3.8.2 PWM #52X, FE HLH)

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
bf Dutyspeep EZ&PEA1L |, Wik 6-15 Fris. Dutyex s i Dutyen_sB R HLHE TR HRE , AR Dutyex s A
Dutyen sg IIIF4I{E R | 1577 6.4.1.2. JlnE| SPEED 51K PWM i N5 5 USRS E SUN fowwm , %505
()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
6.3.17) .
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

&] 6-15. PWM # B H1 #2841

6.3.8.3 I 12C JImHLEEH

@it SPEED_MODE ¥ & A 10b , i LMEFHIET 12C (R AT42 R SZBLHEALIEH] . B2 |, a] DK 2 iy
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 , JI] MCF8316D-Q1 it NHEMRIRZ . 24 SPEED 51 > Vex_ g B, MCF8316D-Q1 iR Hifi
IRORAS , HHLE S DIGITAL_SPEED_CTRL #FfF #7452, W 0 < DIGITAL_SPEED_CTRL #iff# <
DIGITAL_SPEED_CTRLgn sg H. SPEED 5l > Vex s , Il MCF8316D-Q1 /4t FFE#lk#& . DUTY_CMD 5
DIGITAL_SPEED_CTRL % fF#% Z [A]ff) X R W& 6-16 fiix. A X DIGITAL_SPEED_CTRLgn sg ex sg
DIGITAL_SPEED_CTRLgN sgen ss MHEZEE , ST 6.4.1.2.

Copyright © 2025 Texas Instruments Incorporated TR VR 29

1
Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS

MCF8316D-Q1 INSTRUMENTS
ZHCSZ14 - OCTOBER 2025 www.ti.com.cn
DUTY_CMD
A |
|
|
100% _

» DIGITAL_SPEED_CTRL

0 DIGITAL_SPEED_ 32767
CTRLex s
DIGITAL_SPEED
_CTRLEN_SB
P 6-16. 12C 5203 B 44
6.3.8.4 AR AL

AJ LAl S K SPEED_MODE & 4 11b SRECE I TR Bt . ERXMET , 52 tar41E 8 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_ss < Freqspeep < INPUT_MAXIMUM_FREQ I , DUTY_CMD §# Freqspeep 2P ML , Wil 6-17
o Freqex s il Freden_sB RFFHLHENFIR B, A K Fredex ss F Fregen_sB FIVEAE B, 1E SR
6.4.1.2, KT INPUT_MAXIMUM_FREQ I AR 2% DUTY_CMD £H#i18 100%.
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DUTY_CMD
A |
|
|
100% _

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

] 6-17. SRR S B 21

6.3.8.5 Iy N 2%

MCF8316D-Q1 7 £ = Fh AN A s FE ph 28 (26 Pk BBk, IEm/xia ) RS ME & P M. mrelhast
REF_PROFILE_CONFIG Kt B AR £k | 4 ANFuEv L2 d INPUT_REFERENCE_MODE fit & i3 & . If
. HRBHEENS .

MR T |, et REF_X XM T 5 MAX_SPEED IE M H , tn i 2R 4 Fros. fED)SEEuER
T, pr s REF_X XN F 5 MAX_POWER M E 4t , @ #E 5 Fion. 7EHEMmEHERNT |, ofrasfi
REF_X XM T & ILIMIT a4t , iRt 6 fran. fEHEFEAER T , REF_X X St b 21 s 4L ) 8 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 1 i % Lt i 4 (DUTY_CMD) ¥ , 41717 6.3.8.5.5 fii .
6.3.8.5.1 L1 4%

&/iE
YT =ANER (4t DRk Bz m )
« 4 MCF8316D-Q1 it & AMEARAS A1 , 4 ANIEME (BB A OV, PWM BEUR 2N
0% , 12C #i:\F DIGITAL_SPEED_CTRL = 0b Eifi 2~y OHz ) K5 1k FubL.
« 4 MCF8316D-Q1 Fit & AfFHLAs I |, 4 NIEHoRff s HLi% I REF_OFF1 % & F Lk B (3%
FE. ThE, M E ) 817
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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 6-18. £k iz 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& Hl i , Wi 6-18 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 % DUTY_E KR 205 6-18 H BT I A1 1A o

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 & 3t vt #2414 N REF_CLAMP2 1 REF_OFF2 & H ()i , Wikl 6-18 .
DUTY_OFF2 [it & £k )\ REF_CLAMP2 B4 REF_OFF2 [f] 5 25 L & F PR BI{H
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6.3.8.5.2 M EEEEH 1 46

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

El 6-19. MrBfizt thLk

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 Bt & 3 H% N REF_CLAMP1 #1 REF_OFF1 J& HfiEH | & 6-19 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“ DA P 6-19 H FToR 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 , & 6-19 iz,

« 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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6.3.8.5.3 IE/4/ /% el 26
REF
A ‘
Forward Direction } Reverse Direction
’ OUTA —» OUTB —» OUTC U OUTA —» OUTC —» OUTB .
i
|
|
|
REF_CLAMP2 |F—————— === —m e e ] oo
|
|
|
|
|
REF_CLAMP1 |- —— |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L N ____, oo
REF_D ! 3
|
|
|
|
REF A |-- . |
|
|
! REF_OFF2
|
REF_OFF1 A4 } A 4 g} 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

B 6-20. IE [ J [ 4 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 B B J: 4% N REF_CLAMP1 fil REF_OFF1 A %iEH |, tn& 6-20 iz,

* 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 5 2205 P 6-20 H ATz I #H 1] o

« DUTY_B it & MCF8316D-Q1 K5 ab TR Wik &1 5= th a4 LRRR{E . JE#E7E DUTY_A fil DUTY_B 2 [8]{#
FFEE M REF_A.

* DUTY_C fcE o] U 7 Al i) o 25t &
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+ DUTY_D fic & MCF8316D-Q1 #t4b T R [MIZ AT IRAS 1) i S b & PRI . REF_D & DUTY_D #
DUTY_E 2 [a] {18 & F .

« DUTY_E Mt & #uEfE DUTY_E 1 DUTY_CLAMP2 2 Ja) 5 £k PEAR Ak i) o5 4% Eb i 4 B B .

* DUTY_CLAMP2 Jit & e K R £F1E 5 ) REF_CLAMP2 1] (5 75 L & LISED%MEO REF_CLAMP2 7t
DUTY_CLAMP2 #1 DUTY_OFF2 2 [a]lic & i%1E & 24k, DUTY_CLAMP2 7] LLjg#E DUTY_E #1 DUTY_OFF2
Z I AT B

+ DUTY_OFF2 1 DUTY_ON2 i & J: % il 4 A REF_CLAMP2 #il REF_OFF2 HREVEH , W& 6-20 fis.

« DUTY_OFF2 fit & #: 1 ) REF_CLAMP2 %] REF_OFF2 z[f) A8 A1 o 25 b i 4 b PRI -

« DUTY_HYS it & DUTY_B A1 DUTY_D B BRAS 4k 39 8] fr 38

6.3.8.5.4 ZEERAEST

&
LA (WA ) BMRERE{UEH T REF_PROFILE_CONFIG % &y 01b ( 412k ) 57 10b ( B ih

%) s

24 VOLTAGE_MODE_CONFIG % &N 01b 5 10b B} , MCF8316D-Q1 it £ M ut i Xizs Tk Wi . X4
VOLTAGE_MODE_CONFIG # & 01b B} , MCF8316D-Q1 DL & . Eﬁijﬁﬁiljja%ﬁt‘@ffﬁﬁtﬁ HE
DUTY_CMD iA%| DUTY_C , #AJ5 M DUTY_C V¥ 2 d k FEvER S , B RIKE] 100% S=tban 4, il 6-21 i
Mo

REF

I
|
|
I
|
|

Speed, Current or |

Power Reference !

]
|
I
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
DUTY_HYS !
[

|

|

|

|

|

|

|

|

|

|

|

0f

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

|
|
|
|
|
|
|
|
|
|
|
! » DUTY_CMD
0 DUTY_C 1009

K 6-21. ZEAERHRIZIT (24 VOLTAGE_MODE_CONFIG = 01b i} )

I, 24 VOLTAGE_MODE_CONFIG # & 10b Iff , MCF8316D-Q1 fEEF HEHER A iz , HE DUTY_C,
SRIG M DUTY_C DIk . e sh R 36k |, ELRILE 100% S5t 4, WK 6-22 frs.
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REF

I
|

|

I

| Speed, Current or
} Power Reference
I

|

|

I

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

MIN_DUTY (%) x MAX_REF

0 » DUTY_CMD

& 6-22. £HAEMKIZST (24 VOLTAGE_MODE_CONFIG = 10b i )

6.3.8.5.5 PMEH P VTEHEIN FHIAZEHEEH RS
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 6-23. 3 B H AL R

100%
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%1 6-23 J£7r T DUTY_CMD Al SPEED_REF Z[fff)2%k % . 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 (%)

& 6-24. ThERELUEALH RS

K| 6-24 JE7r T DUTY_CMD 1 POWER_REF Z[A][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 (%)

& 6-25. HLEFE AL R

7R EIEAERE RS | SN B AL AR RS DUTY_CMD fIEEE ( A MIN_DUTY #| 100% ) , & 6-25 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 6-26. HLifEEMEAE I RHL

L
100%

» DUTY_CMD (%)

6-26 J&7% T DUTY_CMD Al CURRENT_REF X [ilffj5¢ . ILIMIT ¥ &5 100% £ DUTY_CMD i [
CURRENT_REF. MIN_DUTY # & #/ CURRENT_REF (MIN_DUTY x ILIMIT).

6.3.9 A FZIHEFIF T30 Bl

21 MCF8316D-Q1 JTaa /R shid ey , AL AT REAL T =FREZ —. WL RERE I o I 5] e % ol B 1) g % .
MCF8316D-Q1 & & KEMZhAE , H 0 IRAEFT A XL %A TSl SER LR 3. 18] 6-27 JoR TR =Fala s

HUIRAS T AR RIIR 2 1 LR B -

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

Bl 6-27. £ R AR T 8 3 AL

i

“IEM” FoR VLS a5 AR BT R 7, “Raa 7 Ron “ DS a7 AR KT [HiEe T .

Product Folder Links: MCF8316D-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025

6.3.9.1 &4 1 - BEHFIE

n LR L I L AT AR S LI AL B RIAE . MCF8316D-Q1 # it % il ide T SKeKe 46k ) 3 AE T 4 A S HL
DIRVA- ;AU TS LY E R

o S FEAIRU T A B A 7 4 i FE LA AL it R SR LS i AR AL SR e, T SR EATLXS 5

o WAL BRI (IPD) ARFERA & 1 v AR AL et 2 WL AL B, Xl U AE BLDC sl .

o MEBEEIEIA T vRIE L N FARATUE Bk R B AL, PATE — IR SR 4 R IR i 1 B 5 N A A 1 X 5
MCF8316D-Q1 it H& it nf Bt & (1 H Bk It , LS s HLAE AR EIR G 3 k2 — Z A PR FrfE RS . S F T &
1 Ja h 5 1 JE ENTFF RN .

6.3.9.2 4 2 - BHLEAEE

WS E AL LA 85 K ((BEMF) IE R iER: ( 5av2 07 mAHE ), W MCF8316D-Q1 5 1E7E e #4 1) L L = 8 [F)
5 IEIE I H AN IR IS AT 4k S ) . G R E LA SO T IS AT S R, W MCF8316D-Q1 &t AFF3fia 1T
PUINEE B AL , BRI HLA R L DLEN BRI AT I SE . @i 5 EA R AL E B RS |, F Pl DL S ah 441
NS PR AT BEAE ) 8 st ). mT PLilE Y RESYNC_EN Jg A EkAE A iZ ST R B Th e . W R S5 R 2D g 2E )
MCF8316D-Q1 1] LARC & A%5 £ LIS /745 (b A/t in i 2l EMUE IR )G |, BB EHLAL T80 IR ZS , AL
Ja s 55500 1 A

6.3.9.3 24 3 - HYLRANE

B AHLIEZE S s (( Sar AT AR ), ) MCF8316D-Q1 424 7 J LAt 7 ¥2:3k 528 5 16 H-44 B LB 5 2 i
A7 1A i H bR

S ) R BN 5 2 S VS B ATLEBEAT R N BB BN, AT FE ML R | SRS S RN .

WK JE H A8z, I MCF8316D-Q1 mI fic & A45 £ LIS AT 45 1L A/ s s n i 2l . MU IR ess e, B RERd
HLAL T8 RS |, ARSI E 5150 1 A1 .

HIE
181 F S 1m) 3R B BRI B D BRI 2 /8O, DA R BRAB ORFFAE W] 332 107K, JF H AR i R AN 2 DR g B (e
2 HELYR T P AR VRV o
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6.3.10 L /E 37 (MSS)
K] 6-28 JE/~x T MCF8316D-Q1 g rh sz Hi it Be WL sh 41 o

Motor driven at

SPEED_REF
Sleep/Standby
(SPEED_REF = 0)

DIR_CHANGE_
MODE

1b

Motor BEMF <
STAT_DETECT_THR

Reverse Forward

Direction of Spin

Ob Ob

RVS_DR_EN RESYNC_EN

1b

Speed >

OPN_CL_HANDOFF_THR
Speed >

FW_DRV_RESYN_THR

Y
BRAKE_EN

Open Lopp Brake_Routine
Deceleration N v
Closed Loop
Deceleration Motor Start-up
Direction 1
Reversal : Zero
Speed Open loop
Crossover l
Closed Loop
& 6-28. FHL/E 3075
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Brake_Routine

BRK_TIME BRK_CURR

BRK_CONFIG

o
=
Q
=~
(0]
A

Time >
BRK_TIME

LR
HERR/AFHL

SPEED_REF > 0 bt

7 T B i 4 e
DIR_CHANGE_MODE ¥}t

ISD_EN Jit5

BEMF < STAT_DETECT_THR

(Current < BRK_CURR_THR for
BRAKE_CURRENT_PERSIST) | | Time
> BRK_TIME

Y

\ 4

Brake_Routine_End

& 6-29. HzhHIFE

X2 MCF8316D-Q1 LHI FLHLE 3751 (MSS) MR A . FEILIRET
MCF8316D-Q1 i & #h% , M EEPROM #JUA L HLS 3 |, k4 IKEh HbL.
TEMIRZA S , SPEED_REF B A% , Jf H MCF8316D-Q1 4b-T- Bl 5 A5 AL 5
i, B4R T DEV_MODE 1 SPEED/WAKE 5| il ik .

24 SPEED_REF # & N KT ZH , MCF8316D-Q1 iB HAKIR/AHFNURE | HEA
ISD_EN #ilr. H# SPEED_REF & N% , MCF8316D-Q1 i< (R FFIEAR/fF
BURAS .

Ml B 7 1A A a4, MCF8316D-Q1 i A\ DIR_CHANGE_MODE #i7.

%1% DIR_CHANGE_MODE % & & Ob , MCF8316D-Q1 @it #47T ISD_EN ¥
Wk R &7 k. M, W DIR_CHANGE_MODE #% & ) 1b ,
MCF8316D-Q1 <@ il ik Ni# & > OPN_CL_HANDOFF_THR 3|k 2 55 77 17
.

MCF8316D-Q1 #& & ¥4 8 4G I (ISD) Thig 27 W g A (ISD_EN = 1b). i
BRI T ISD , Il MSS #47 BEMF < STAT_DETECT _THR ¥, i , 52k
T I1SD , Il MSS H #2417 BRAKE_EN Hlf7.

ISD 5 R HLEIMIUEIRAS (T EE. MRE. M ) (iES M7 6.3.10.1) .
RN A E L) (BEMF < STAT_DETECT_THR) , ] MSS #4T
BRAKE_EN #JWr. WA #H LR , W MSS &4k 200 E e s 77 1

TR 1R A 7 MSS i UL T i) e il A SR e e . S SR FLMLIE [ e , Ul MCF8316D-
Q1 #47 RESYNC_EN Filifr. WIRHHLKFIER: , W MSS 4k 4:t4T
RVS_DR_EN #ilkr.
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RESYNC_EN ¥}t % RESYNC_EN # &N 1b , U MCF8316D-Q1 #EATi# & > JF A (&

FrlED ) Hlr. Wil RESYNC_EN #:i% % Ob , ] MSS 4k4Li#47 HIZ_EN
T > FW_DRV_RESYN_THR Q£ HHLi# % KT FW_DRV_RESYN_THR , Il MCF8316D-Q1 {i/fI>k 5 1SD
F W RS IR AN, BAS B R B HPORE (152 M7 6.3.10.2 ) o iR HALH

FE/NF FW_DRV_RESYN_THR , Il MCF8316D-Q1 ##t & FF IR IRZS
RVS_DR_EN i MSS K& 2758 7 M 3KE A (RVS_DR_EN = 1b). %8 H T i%6E

U] MSS K4 Ay S [ i 2 FELMLE R o SR A JE B 1 3Rk ) M6 (RVS_DR_EN
= 0b) , Wl MSS 2w iEE] HIZ_EN 1.

> MSS #6 7 & [ FE A2 75 28 , LAME MCF8316D-Q1 AEfE 1E XA kil . 783
OPN_CL_HANDOFF_THR #| & ( i ) 7T OL_CL_HANDOFF_THR Z i , MSS {f4F [ % . G 55k
Wr FE T OPN_CL_HANDOFF_THR , ] MSS %% FF ¥R sk ek -

KRB FABGEMNZFEBTE MCF8316D-Q1 Sz M E# [FA |, 75 AP LI |, B2 AL AR T V)36 )
B (WS AME)) SR EERE , MCF8316D-Q1 Uik £ 71
W, AERALETF IR Rl |, B Rl , fETFRR R RINE |, SRS 1E F AL AL
B Ja N IR IEAT

HIZ_EN |7 MSS ATk & LA e = 75 8 H T HT ((=iBHES ) Dhdg (HIZ_EN = 1b). a3
T ¥8ATEhAE (HIZ_EN = 1b) , U] MSS it 2IG1THIRE . W25 78473
f% (HIZ_EN = 0b) , JI] MSS #f# %] BRAKE_EN 7.

BT (=S ) R Fe P AN MOSFET X — Bt HIZ_TIME it & 145 i I T3] R A8 F AL
HEE
BRAKE_EN 3l MSS AT & DL e 2 75 5 H 1 #il3h Di6e (BRAKE_EN = 1b). Wi 5 H 1 iz

ke (BRAKE_EN = 1b) , Il MSS it 2%z #E. SR EEH 73 6e
(BRAKE_EN = 0b) , Jll MSS Rt ZIHHLEZRES (1S5 6.3.10.4 ) .

HzhHIE MCF8316D-Q1 3T BRK_CONFIG =i 3t T It [A] () 115 ( R 8]
BRK_TIME it & ) sl T Hmnflsh ( fEAH R < BRK_CURR_THR i&
BRAKE_CURRENT_PERSIST Z izl ) » &1 H i rhlsh B A I
e, LAATRTE BRK_TIME P AHHLIE A PE 2% T BRK_CURR_THR (115 &L T il
FPRAELE R . RHE BRK_MODE EC& , i @ s M MOSFET it il 5 1B
) 5 o ANASE AR MOSFET I it in 2 - v i i 150

HFRRZS FERXAIRET , MCF8316D-Q1 2 T-#1 M e fhiih , fi I Jofk/ds FOC izl
Hlo

6.3.10.1 F4HE E AW (1ISD)

ISD Theg FH TR ERHL AW AE RS |, AT LUEIE K ISD_EN & Y 1b a3 . WIUAERE . A7 B AT @ k6 i =4
A SRAf . mrCLEIE s ISD_EN #E N Ob Sk%EH ISD. w4 % hfg (ISD_EN & &N Ob ) , N
MCF8316D-Q1 N ATHI UG E A Thfe |, H 4k Lita A i 305172 (BRAKE_EN) A&7 )5 H -

6.3.10.2 BHLEFFS

[ G 1SD AT IR D D e I Has fFH W LIRS v IR Bee ( San@ 7710 IR ) i, rALE T A A2 T
REACIE o 1SD 1wl 0l & Frp ek B2 A0 67 B A5 RUH T #0864 MCF8316D-Q1 (MAKANIRAS | X IKSRAS ] LA B e i &2
PIRA (R LI AN 2 DLEEAT 3R IZAT |, WD ) R3S, ERifE1E L. /£ MCF8316D-Q1 ', "I LU i
RESYNC_EN 175 /25 s HLE T [R 20 . AR e HLE B B A AT, IS AP ke & R R ) 1 s LI AT
( B ) BilRE.
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6.3.10.3 R IEZ)

24 ISD_EN 1 RVS_DR_EN #Fi%E 4 1b J H. 1SD ffi & HHLIEH 7 7 5 dn 2 177 R AH B, MCF8316D-Q1 i
S TR BX Bh Th 6 SR o5 AR B LR 5 T ) o e ) SR sl A HE AR AR I 7 Tl 5 B LR R [R] 25, S FATLE AT S I il ik 28 ik
T, AT, URAEIER ( San 275 ) fEFFAR A i |, BB 1E IE M AN (SR K 6-30) »
MCF8316D-Q1 ifiid i & REV_DRV_CONFIG KAt FH 1E [n) 250 88— 20 5o ) S 1n) DR B0 2 40 1 18 T

ASpeed

Close loop
Handoff to close loop

Open loop

Time

Handoff to open loop

<
< »

Open Loop

Reverse Deceleration

A 4

A 6-30. [ [\ IXEhThRE

6.3.10.3.1 X [7385031

MCF8316D-Q1 H& it 1 ¥t [ [m] 3R &h A (K T PSR D) e B0 . FFER I ( AN ) & F0TF 25 B 90t PR ) 1 48 AN 6] T 1B
Tf) X S B4 A A5 FH AR A T AT LA I REV_DRV_CONFIG & v 1b kAl 4 & T RIA RS S 5.
REV_DRV_CONFIG #& N 0b , ] MCF8316D-Q1 7& fx [ B &) 4 /E 31 1] o <t FH Oy IE m) SR B A E T B 55805

Al LM REV_DRV_HANDOFF_THR Hc & AL [ 3k NFFR RS o O 1 S P AR i 0 A 2 H LB B B AN [F)
HAEM , A LU REV_DRV_OPEN_LOOP_CURRENT 7 AL 7E 3 5 f % 31 16] DAJT 36 07 2 g 4 it fic B 3 24
fEE BRI . 7T LA A REV_DRV_OPEN_LOOP_ACCEL_A1 #l REV_DRV_OPEN_LOOP_ACCEL_A2 k& X
TR B I A YA R A [ RN . 24 AL UK SO ) v 2 s, AT LLE ] REV_DRV_OPEN_LOOP_DEC ¥ J%
1) BX ) FF A ek R e B M o e ) B sh A I3 4 7 49 B o

6.3.10.4 BHLE3)

AAE LT T S A E RS AL, T RLEE MTR_STARTUP SKAC B IX SEE I, 7EX 55 AN FAR T
RALIE I E N B AR R B A E . /2 IPD BT, d@dithn 6 A FE R ke Rl 55 A E . 7RI
BT, R — M R 5 2 F AL

6.3.10.4.1 X/

A LLEE ¥ MTR_STARTUP i & 5 00b K2 FH*t 5. MCF8316D-Q1 7£ ALIGN_TIME it & fi 45 & i 1) py i i
R AR 2 N B IR FE SR SR AL X S A (A (A A A =R AR BE ALIGN_ANGLE A:pif#7. 7 MCF8316D-Q1
b ot 53R A e A PR A3 5 ALIGN._OR_SLOW_CURRENT _ILIMIT B & .
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AH HEL IR PR AR AL 2 S B IR s L AR AR AL, M PR A T R R R . A S X A s G, MCF8316D-Q1 DL
ALIGN_SLOW_RAMP_RATE % & i)l it B R R R M 0 S E R . EX SRR RS |, EyL7E S
I DA R

6.3.10.4.2 WA/

A LLES S MTR_STARTUP LBy 01b K5 IO 55 %1 (AT aa o EAG T8 F A AR 0 B AT 1800 [IAH
PEZERE , B FEANTIEE . FERXAPIGOLT , 3 B0 55 AT RE 2 AR R B . O TSR AR TN S IR S I TR
MCF8316D-Q1 2 fft 1 XU FFJH sl il FEXU 55 A 8, MCF8316D-Q1 #1525 — /NS F 4 Al AR (A6 2 L 2
XS FEARRA AR AT 900, EXUN TR, X FFISIA], FIPRAE . TR AR AN S H S B S R DUAR [A] - S
RS BA M RSB A R, DRI A B, VA 5 2 SR E .

6.3.10.4.3 #1517 E#3 (IPD)

AT LLEE R MTR_STARTUP B & 10b RS I WI4a AL EA N (IPD). £ IPD o, {5 A LIRS I 5 V2K A R L
HLJRK 10 2 1] AR A R A 7 FELII BT A6 1 B

X5 BOOUG 7 AT fE 2 8 LA T A6 T IR I 2 AT S A e % . IPD "I AN fe v LG O R T o IPD AN 5545
LS55, IEAT DLSEILE R AT LR B0 81 24 B AL A HUB A 9 A B ) B B3 AE ), IPD RCR 1R %F . IPD
IR ek PR FLEEAT A, PR RS R R R R N 1R iR B 5 VA I A i B — ki

6.3.10.4.3.1 IPD =17

IPD @ i MR 4 LR 7 BUAR RS FH 7S FloAS [|] (R AR AL A =k 1247 BC -> CB -> AB -> BA -> CA > AC (& K
6-31) . 4k F| IPD_CURR_THR FCE LN , MCF8316D-Q1 15 B 54 s AH A7 A% 2 3105 S 4% o2
AR AR 2 0K ) 24 {7 BB AT A R I IA) o DRI, BT 4R S Rl AL AR 20 B A B IPD_CURR_THR AT e 9k 1 i ]
- AZIN [E] B FEATL Ge 2 b H R AR T ARk o B TR 5 2 PR IR A AR R FLE B /INPDIR S o /0N FELJE ™ A 1 JE DR AL A
W 51X PR 2 (IR BIPIR A X 55 o

|iPD_cLK| (&), (8l

e 1]
we 1 | ®

C

BC B AB BA CA
-------------------------------------------------- \ooennmnnangeceeeeeeeesoeoo |PD_CURR_THR
Current /l /’—_A— / / - -
I N N B .

Search the Minimum Time

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

i 6-31. IPD TjjgE
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6.3.10.4.3.2 IPD BEiHE

X RIS B R B E I MCF8316D-Q1 aifir {5 R4k i L, A P AR AnT BEATRCE . 4’k IPD_RLS_MODE =
Ob , W&+ AIEH ( 2z ) . fEWEE S , 180 (LSC) MOSFET ¢ FEIRA , LA AR AE MOSFET
(LSC) ffk 4 (LSA) Z [al &3 (S 6-32 ) » Wi IPD_RLS_MODE = 1b , Mk mHAR .
BHLABEE |, ml (HSA) AR (LSC) MOSFET KM , Eﬁm@ﬁ%:*&%ﬁﬁ%@imﬁﬂh (12K
6-33) -

TEBEARCT |, MR AR E B R, (HIX AT RE S8 Vg I RIGIN. ZEAR R R, P D6 ZI0& Mk e
PR |, BUTE Vi 1 PGND Z [R5 4 2 8 ) e 2SRRI R B o S SR TG r R VRS S SRR AT P 7 25

AR AU AR A PP S | A R £ IPD_CLK_FREQ , PMEFERH T —4> IPD
FARLAE A A, JyrabLGed h i) r AR L A2 5 (N TR LAZE I 3 OA.

—— VM 1
LSA } LSB } LSC

Driving Brake (Recwculate)

&l 6-32. IPD BN - #13) (0b)
HSA % HSB

LSB LSC

HSC é HSA ‘L HSB\T{’ HSC éT
LSA LSB 1

LSA \T [ LSB LSC}

Driving Hi-Z (Tri-State)
& 6-33. IPD B - =& (1b)

—o/o—l—o/o—

6.3.10.4.3.3 IPD i A&
KB A0 B 5, MCF8316D-Q1 JT#4 LA IPD_ADV_ANGLE 45 5E It & AT 3R 7 sBK B FEAL .

B IXEh A RIS 0° A1 180° 2 [8] AT AT P2 AR S o KBRS M $2 AT 90° AT P2 AL e KAWTUAHIAE . it inf Kk
WG AT RS S8 T IE AR . 8 IPD_ADV_ANGLE PL7ER F th s Bl i inik (152K 6-34 ) .
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/}T\ Motor spinning direction
NG
©
\\ N = <
© © © ©
30° advance 60° advance 90° advance 120° advance

El 6-34. IPD BRI A E

6.3.10.4.4 B E 1R 5

A L@ MTR_STARTUP BLE N 11b RFHEEEEHR Rsh. R EEEHF[s+ , MCF8316D-Q1 LA
SLOW_FIRST_CYCLE_FREQ & X H#iH ja Sh el m . W B KRN AT HE B |, R G Bl E G
FEAIE R A1 A1 A2 FCE IR 2R . DAV IR B S L %18 , UE R TS FHED . 45
PP JE B, ZE IR, RO e ] DL R X S ]

6.3.10.4.5 774

XS5 X5 IPD Bl 5 46 26 58 i LA B AT AL S, MCF8316D-Q1 JFARTEJT ¥ v insd sl . 7
MCF8316D-Q1 1, JF¥f b ity A At R il OL_ILIMIT AT &, I B R iR PR il s B2 o AETFHR A, g A Ig
] PLIRREE LB I IR . TR IR f B2 RO AR AR 4R 6t i 6-35 P

ALIGN_SLOW_
RAMP_RATE

v Vs [C (
=2 Inverse
Vb \%

larer=0
o > Flux (Ig) PI Park | Vg | Clarke/
Controller . SVM

= M
re X
M V.
Open Loop X
Ramp Ogen 2}
Generator (A1 @ 1

and A2) B le la
lp
q le

Clarke
B

Inverse

o
g
=

& 6-35. FF3fF

T IBAT I ThRE 2K FE LIRS 22 d L 28 298 BEMF O | DA S FL B A I 2% RE A5 HER A I 5 T IOAL B . H
WUETFRR g | T4y 2N A EEE R 7R 7 YeE . 78 MCF8316D-Q1 |, JFERINIE 2% A1 F1 A2 43 Y38
i+ OL_ACC_A1 A1 OL_ACC_A2 H/TH & .

Speed(t)=A1*t+0.5*A2* t2 (7)
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6.3.10.4.6 N ITH FE 5B 4

TE FEHLIE B AL DU J2 H sl 34 U0 35 A 55 FL L A B R B (P 5, MCF8316D-Q1 it & #5 # B HMIRAS o 1Z V) #ik
J5E 2 AR A I 45 1 e FE ) 5 R R ML B SR E 1. P R T DLE B E I L E OPN_CL_HANDOFF_THR Jf-##
AUTO_HANDOFF_EN % & & Ob KRFah& B VI E . N7 LHCF Rt B il s | Az ) 0 iRz
(Ogen - Oest) BN/, FTLAEF] THETA_ERROR_RAMP_RATE SKACE 6 RZCNAIARISE . I FLrE TF 3R]
B ARG, AR 2 PR 2 J R PR Z F G BR ), U e LB T R 2 75 2% 46 21 1134 5 I 1) T 22
- SPEED_REF fff. 4 T kS ix fluk 81k |, K IQ_RAMP_EN BCE N 1b , PME i rer 157 4 fH FIFR 2 AT
ANo SR, T R i 2% B vl (SPEED_REF) J2& JT ¥R )43 & (OPN_CL_HANDOFF_THR) HI#if& Ll L,
iq ref ANZALT IQ_RAMP_EN ¥ B i FEAK , mI sl s dR 1% AL NI o

FELL R R VI B G | WREIRAFAE—28 0 1R2E | BOAMTHER W BB 78X 55 . FETF B I3 2
JE AT A 2tk |, ik 0 IRZEFFSE/NEIE . T LMEH] CL_SLOW_ACC RHC B 2218 finik .

K 6-36 JEoR TP IIFREE S AP . 0 IQ_RAMP_EN BB 1b , WL i rer 23 7E HLU 35 [X 38 PR 2
—ANMBARIE. @R IQ_RAMP_EN 5 E 0y Ob , M4y 41 i AS 2 H B HEL A R Ok [X 38k o

A
iqref ILl_LL —_—
//
— THETA_ERROR_RAMP_RATE
Theta_error "'
[
OPN_CL_HANDOFF_THR SPEED_REF
SPEED /
Py
| I It I, v o

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

&l 6-36. JT FIFF B #H B4z P 51

CL_ACC/
CL_ACC/CL_DEC CL_DEC

77777777 Modulation L
CURRENT_REF — -_/_\_ index _/_\- A and.\/‘1
reference calculation | _

l

I

INPUT_REFERENCE__ !
oL ACC) MODE = 10b !
CL_DEC ! !
I

I

I

I

I

I

I

I

I

SPEED_REF /

POWER_REF _-— Speed/ ICIMIT
Power Pl —

SPEED EST/ ____ | Controller ALIMIT | INPUT_REFER

POWER_EST ENCE MODE
=00b or 01b

CIR_CURR_
LIM_EN = 05

ol inverse Va (' (
park |V Clarke/ |=2 C/
= svm

> Vi
S ref b

REF i | Ve
¢ ontroller [, —

q [¢]

Flux o ndexs Lt
. lod. Index >
Weakening FLUX_WEAK_ 1
Control

Inverse

Iy lo 2
REF I
Park | Clarke
Iy B e
Best
la
SPEED_EST (West) Back-EMF L s
Observer Vo
Y
Bl 6-37. JF FIFF B s il T AE
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6.3.11 H*HiE1r

MCF8316D-Q1 1 F #1375 £ #] (FOC) IXF AL , WK 6-38 Fizn. EMIRIBITH |, HHLAE (Oegt) Ml
(SPEED_EST) &1 ] s L sh A MM 28 5000 o S FE . ThaR sl s i i 5 2 A8 PI 2 3R 8 SE B .

CL_ACC/

CL_DEC
CL_ACC/CL_DEC Modulati L ___
roex —/\_fH Yynave i
i |
CURRENT_REF — / \ [~——"—"—~"—"—— i reference calculation | _ a0
[
|

[
| I
I INPUT_REFERENCE_ -

| =
MODE = 10b o

%LL_/T:)%CC / ! CR CURR. I IINPUT_REFERENCE_
SPEED_REF / = too- et | +cos(LEAD ‘ |1 MODE=TI
)_| ‘cos| | |
POWER_REF - Speed/ ILIMIT ANGLE) L ing e la_ret b
- * LEAD_ANGLE),
Power PI /- Rt e Vo v
SPEED EST/ __ [ Controller | | .[LiMIT _[iNpUT_REFER Inverse [ Inverse [ ¢
POWER_EST ENCE_MODE ! Park | v, | Clarke/ | ?
= 00b or 01b Mod. Index < Flux (lg) PI L 8 SVM
FLUX_WEAK_ Controller
REF
*sin(LEAD
_ANGLE) 4 | 0

Flux Mod. Index 2
. lod. Index

Weakening | gy weak_

Control REF Park

Clarke

eesl
lg
SPEED_EST (wes)) s
e — BEMF Observer Va
| Vs

| 6-38. A%k FOC =i

6.3.11.1 FIFR DR RE =R

FE PRI I 1E] , MCF8316D-Q1 fig fI e B Sk vl fay A\ T 4R A AOR T, X ] SEPLE RN ( TREE. Zh. it
BA RS ) MR | RIS N R AR BRI AL (B0, PWM. SR ER 12C ) 2Ntk , wnf&l 6-39 Fik.
A LAPC B e e, DA LTt I 21 B AL B P AR A A AR T R O R PR A I e s #2 R S 4 CL_ACC/
CL_DEC 737!l B2 B Jm g Ak 31 18] o 3 e [ R4 %
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Reference Input
A

REF 2 —————-

REF 1 L

v
—-

Slew Rate limited
Reference Input
A

REF 2 [-—————~

-=r
7 NS
'/ N\ -
| // - \Reference input can be ramped/ \ ~
REF_1 at different rates based on —

CL_ACCor CL_DEC

& 6-39. PN EEEER

6.3.11.2 i & Pl &5

G e JEE A% 1) A B A B T AE A R s AT 260 T ORFFHIEDE . Ky A1 K R EE SPD_LOOP_KP Al
SPD_LOOP_KI HEATHCE. o 1 FEF0 % i H FH T A2 B A P2 ) R IRUSEHE (I rer) o THEEFABK RO H 52 31 R | LA S
BURL AR W DUEE R ILIMIT SRUCE R PR s BEIR G 1 A, B0 3845 HT AR IE AR XA

SPEED _REF _SLEW JiEF P EE 1 G2 thar &N . 3 il 28 A0 PR Ik /s R |, i SPEED_EST &K H x
FHL ) AU 00 2% 14 i S
ILIMIT

SPEED_REF_SLEW o Kp »+ our_, f > lq_rer

-ILIMIT

SPEED_EST

Y
Switch close,

if -ILIMIT < OUT < ILIMIT

& 6-40. FEJF Pl £

6.3.11.3 B Pl 3%

MCF8316D-Q1 A i1~ Pl #Ziil 8% , 2T 1g A1 1g LS RaE AT . Ky A K RO+ A4S P & 24
[Ff , Ali@i CURR_LOOP_KP #1 CURR_LOOP_KI #FATHLE . HL It {a il 34 1% 1 4t F T AR RS 5 Vg F
Vg DRI EBL. AR EE ki A A R A IR LR Viye B 28007 1y FRIRE PIIREE | SRJERETEE 1y HIUR PI 3RS Vy
P HH R T AN 2 IR B i AR R A DA LR R A R
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VM
Id_ref Kp » + ouT > / > Vd
VM

lg
y
** Priority is given to Vg; T **Switch close,
V4 is calculated first for if -VM < Vg4 <VM
saturation detection
B 6-41. Iy HEJE PI #5551
VM
lo ret J K A our | / Vg
-VM
» K +
lq
Y
v **Switch close,
N Z'l if Vo> + Vg < VM” when
overmodulation is
** Priority is given to Vg; diﬁabled; When enabled,
Vy is calculated first for switch C'OS:;"\;'VM <Vq<
saturation detection

& 6-42. | HLIR Pl 2]
6.3.11.4 HVFEHIER

MCF8316D-Q1 &4 1 7% ( #r A\ B I ) Ha U8 1 F o AL B (19 0 0, DL sl P 3R | Y 5 il o AT DLE i
INPUT_REFERENCE_MODE # &4 01b RiEF 4 AN TR ( mAEEALEE ) #:0. MCF8316D-Q1 7] M\ E.ii
N BRI B K Th % B MAX_POWER BEAT R E . MR IR K, fl K; R#&G#Ed SPD_LOOP_KP #i1
SPD_LOOP_KI #47H & .

POWER_REF (W) = DUTY_CMD (%) x MAX_POWER (W)
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ILIMIT
POWER_REF_SLEW — | / 4>® > K » + CELEEN / ——— PI_OUT
POWER ] -ICIMIT

ESTIMATED

ESTIMATED
INPUT DC
CURRENT

h

A.
N Z-1
A 4
MEASURED INPUT .
Switch CI
DC VOLTAGE o ese

If -ILIMIT < OUT <ILIMIT

Bl 6-43. [AFFThER#EH]
6.3.11.5 EBJE ( H{5E ) IR

MCF8316D-Q1 #t 7 il ¥ INPUT_REFERENCE_MODE % & & 10b K ELHEH L q HiAT d Fl e IR Ak
Tle fEUEAEAT | q HhA0 d fl FBIREEAE i rer P ig rer ELERHT G2 %I . DUTY CMD. ILIMIT #1 LEAD_ANGLE
WE , MAEHEE Pl S gRHEHRE |, W& 6-38 fin. B, @R el LUE & E ILIMIT k5 ]
A AR AR B AT .

6.3.11.6 il P Heg il

MCF8316D-Q1 it i JEfa il B , Wl it ¥ INPUT_REFERENCE_MODE #E N 11b RikFE i, M
FEVEH . DI PERIAT R AR (ig A1 g ) AEBCRETRAE T o AT 7 5 U ) 15 $i ik it i I (VOLTAGE REF)
AOREHT I, AT BB Vg A1 Vg VOLTAGE REF M MIN_DUTY #| 100% Z 1754k

Vq,MAX

MODULATION INDEX REF (V;) —>]
OoDU (0] (Vo) V, * cos(8) _/_
LEAD ANGLE (8) —

A 4

_>V

V4,max
MODULATION INDEX REF (V) —> .
-V; * sin(©)
LEAD ANGLE () —>

El 6-44. 13 B 3]

_’V

d

&
MCF8316D-Q1 71 1) il i Zc4z il 455 A A A SCRFFE I 1B

6.3.11.7 i

MCF8316D-Q1 #& kit ik 1 | I 24 4& 2N Y PWIM R 2R3 in 7 FH ) 5 9 A F ., AT ZE A [H] Y VM
& R DLE SR E s AT %m - O SR M R R fE BE B R RO B 88 . mT DL s i ok
OVERMODULATION_ENABLE %% /4 1b K2 FHiZ 1.

6.3.11.8 EaAL3 3 PRIl

MCF8316D-Q1 &t 1K F L it PR i S FH - B B ) BRAE e . 4 SPEED_LIMIT_ENABLE % &4 1b B , G
WIS (R ThEREEE ) FBEIT%& M (VM. fidk ) nf] , MCF8316D-Q1 #R<xii it IR #il% A\ LI Th
R, AU BRI (BTN ) Sk AL R #1128 MAX_SPEED. 43 FE BRIl 4t T35 sk &
( FHLELE PR H4 MAX_SPEED ) i, ni#/ssi# i CL_SLOW_ACC ifidk CL_ACC/CL_DEC & , IR A
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k> MAX_SPEED i Jil Bkl o 23 BEBR il %A N ARVE SRAS ( HHLEL i < MAX_SPEED ) B, finis/ s
4K}y CL_ACCICL_DEC.

6.3.11.9 S A E MR R H

MCF8316D-Q1  #2 £t 7 B2 i B AL 5K 20 #% v DL A fr N B W = I (VM) 3R B Eﬁmzﬂﬁﬁlﬁ i—i
BUS_POWER_LIMIT_ENABLE # &N 1b B , T ANFEER N (3#E. BRsCEE ) fisir&4 (VM. it
) wifl , MCF8316D-Q1 £ i@ it IR il AL 4% 38 . Fdmi sl i s ( Uk T N JE A ) 4%&@)\@%1)11[3&%#3
MAX_POWER . 4 Ih R [R #i] 3% IR A B (%N B S R B #18 MAX_POWER ) , i /8 3 %
CL_SLOW_ACC 1fidE CL_ACC/CL_DEC % # , LIS fgs/> MAX_POWER 18 & Bl El8h . T2 BR i 4 A2
RNABFEFRES (MANERIIE < MAX_POWER ) I | i/ % 4% £ & CL_ACC/CL_DEC.

6.3.12 g

PMSM FUHLAN AT AEAIR T2 (A0 ) e HE KR P ag AT, I8 w] DAAE & T30 i e Th & X g rhiz

B3 AR A PN LR PR A T A2k . MCF8316D-Q1 2 Ht Sﬁmﬁﬁl uhﬁﬁmlir” i 2 T AU
Tuuih FLUX_WEAK_EN %%y 1b Sk FH5HE. F9mAEHIEH Pl #ﬁ% M (n Fos ) REERR Uy rero 95T
s Kp A1 Ki 25083 FLUX_WEAK_KP Hil FLUX_WEAK_KI #HATHL & .

FH P AT B B ) i RO UE Vs ef (W1 6-45 Fi7R ), AT ULIEMERT | S9RAKE AL TARESIRES | IFH. 1g pw N
T, FCEE FLUX_WEAK_REF i Hfit,

Vs_ref = Vvé_ref + Vtzi_ref (8)

VM

lq_ref
+ Ko + our / > V,

-VM

**Switch close,
if V? + V2 < VM?

Flux Weakening

Vs ret la_rw la rer = la_rw if mod. index = | ly_rer K ouT
—> Pl — FLUX WEAK_REF, else Iy P + —> V4
= liarget * sin(LEAD_ ANGLE)
imit =

\—| z' v
**Switch close,
if VM <Vyg<VM

6-45. FSRLTEH
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6.3.13 HHIZH

FEVIAHIZATIN , MCF8316D-Q1 f# I U ALHIRH . FEML AN FO AL S r 3 34 W B R A S LAz L . MCF8316D-Q1
BB AE B LIRS T I EX LS (IS LS HER T A (MPET) ) « SAEHNLIEHIZAT Z AT 2800
ZeIE (WEEA ) o AR LA A B LR B )R @ EEPROM L8 RIS AL, 1% B9 2kl S 50 & R B
TR e R AL (R 22 5

6.3.13.1 HHLAHE

XY EE AL, U P fE A A 4 2 O itk A B Rpy ( #£18] 6-46 HRIRN Rpy ) « X T =F11F
B, YA R 1R 6-46 Y TERC B RSSO AL O Al Kk s

Phase A

& 6-46. HELHFH

T =AY TR, SRR Rpy HOTR] 752 M P 3 1 2 [ FEBE (Rpn_pr) » 285
Rz ERR LA , Bl Rpy = 2 Rpy pno £ Y FEEZABALF , QORI AT gefd ik (CT) , A48 0] DAAE R
=k (CT) AAHAL S 122 (8 & Rpyye

B HLHBH (RpR) At B N 6-2 R EIEHIME .
* 6-2. HYLEHEERE

0x00 HE (ES 0x40 0.145 0x80 0.465 0xCOo 21
el LWL Z K
BT 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 Ox44 0.165 0x84 0.485 0xC4 2.5
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 29
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 34
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 Ox8E 0.57 0xCE 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
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& 6-2. mHLAEMEERRE (%)
sy Re@ Ty [Ren@ YR Ren@ S Ren ()

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 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
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 0Ox5E 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 0xA0 0.80 O0XEO 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 0xA7 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 9.4
0x2A 0.074 0xBA 0.355 OxAA 1.00 OXEA 9.6
0x2B 0.076 0x6B 0.360 0xAB 1.05 OXxEB 9.8
0x2C 0.078 0x6C 0.365 0xAC 1.10 OxEC 10.0
0x2D 0.080 0x6D 0.370 0XxAD 115 OXED 10.5
0x2E 0.082 0x6E 0.375 OXAE 1.20 OXEE 11.0
Ox2F 0.084 Ox6F 0.380 OXAF 1.25 OXEF 1.5
0x30 0.086 0x70 0.385 0xBO 1.30 OxFO 12.0
0x31 0.088 0x71 0.390 0xB1 1.35 OxF1 12.5
0x32 0.090 0x72 0.395 0xB2 1.40 OxF2 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 0x7A 0.435 O0xBA 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 OxFC 18.0
0x3D 0.130 0x7D 0.450 0xBD 1.95 OxFD 18.5
Ox3E 0.135 Ox7E 0.455 0xBE 2.00 OxFE 19.0
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# 6-2. HHLHEPEERE (42)

MOTOR_RES MOTOR_RES MOTOR_RES MOTOR_RES
(toum) | Ren (@) (toxum) | Ren(9) (tum) | Ren(@) (Froem ) |Ren (@)
Ox3F 0.140 Ox7F 0.460 OxBF 2.05 OxFF 20.0

6.3.13.2 BBHLELR
KT Y IER L, LA R FR AR A B A Al Sk 1 HLER Lpy ( 7R 6-47 THRIRN Lpy ) » X T =MEE

A HL, AU ALRBOR IR 6-47 th Y TR B S5 RO A7 28 0o il Sk K

Phase A

6-47. HYLHR

XHF = AER NN Y FEERR ML, SRAGEERL Lpy AT 55752 T & A3 1 Z R K UK (Lpy_pr) » 2AE
FZAGBRCL =, B Lpy = Y2 Lpy pyo 1E Y JEHEZRINLA , R AT ol ARt Ok (CT) , 8430 W] BALE Gtk

3k (CT) FAEA

AVRNIT)

Lifi

T Z AP Lpyo

K LU (Lpy) BCE VR 6-3 ThiRdkia ifE.-
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R 6-3. HPLARERR

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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# 6-3. HHLHBRERE (%)

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

6.3.13.3 BN EFIHHEE
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 A A 3 e il Sk BRI 1) ) BRI Ktpp  ( 7E 18] 6-48 H3RIRN Ktpy N ) « X T =MTRER BN , Bl BEMF
WHUETEIE 6-48 Y JERC E SRR AL 2 bk S Bl

Phase A

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

Phase C Phase B

& 6-48. HLHL R BB HE
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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 6-4 i fE.
% 6-4. Bl BEMF F¥&EHRE

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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# 6-4. Bl BEMF HH&E®RE (4)
S e s T
#) (mV/Hz) #) (mV/Hz) #l) (mV/Hz) (— i ) (mV/Hz)
0x22 58 0x62 31.5 0xA2 84 0xE2 800
0x23 6.0 0x63 32.0 0xA3 86 OxE3 820
0x24 6.2 0x64 32.5 0xA4 88 OxE4 840
0x25 6.4 0x65 33.0 0xA5 90 OxE5 860
0x26 6.6 0x66 33.5 0xA6 92 OxE6 880
0x27 6.8 0x67 34.0 OxA7 94 OxE7 900
0x28 7.0 0x68 34.5 0xA8 96 OxE8 920
0x29 7.2 0x69 35.0 0xA9 98 0xE9 940
0x2A 7.4 0x6A 35.5 OxAA 100 OxEA 960
0x2B 7.6 0x6B 36.0 OxAB 105 OxEB 980
0x2C 7.8 0x6C 36.5 0xAC 110 OxEC 1000
0x2D 8.0 0x6D 37.0 OxAD 115 OxED 1050
0x2E 8.2 Ox6E 37.5 OxAE 120 OxEE 1100
0x2F 8.4 0x6F 38.0 OxAF 125 OxEF 1150
0x30 8.6 0x70 38.5 0xB0O 130 0xFO 1200
0x31 8.8 0x71 39.0 0xB1 135 0xF1 1250
0x32 9.0 0x72 39.5 0xB2 140 0xF2 1300
0x33 9.2 0x73 40.0 0xB3 145 OxF3 1350
0x34 9.4 0x74 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 425 0xB8 170 0xF8 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 OxFB 1750
0x3C 12.5 0x7C 44.5 0xBC 190 OxFC 1800
0x3D 13.0 0x7D 45.0 0xBD 195 OxFD 1850
0x3E 13.5 Ox7E 45.5 OxBE 200 OxFE 1900
0x3F 14.0 O0x7F 46.0 OxBF 205 OxFF 2000

6.3.14 HPYIZ# 2R TR (MPET)

MCF8316D-Q1 fi A ML SRZH FiBH . FEHLSRZH it AN e AL 345 B AE P A a2 AT h Al 52 A LAz B . MCF8316D-Q1
REAERLORE T BN E NS H , MAZIEH S B CMA XL, MPET B2 & RLSRA i, mE. &
HL 3 A DL R U D0 B BV E AT B R . S MU AR R R AR AR LR 3 ISAT 22 AT T WA LS BTG 55
LS, ST eI AT RE A S HCR L SR BRI

6-49 £/~ T MPET BIFEP 38/E 5. 24 MPET_CMD fi#i% & N 1b Bk B T IEZT Hbr N |, 23k
MPET #iI#2. MPET BIFEEHEIUN G0 | B IPD. JFRINEE. R FRBEAVET. RGNS T 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

& 6-49. 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

6.3.15 S 8 /% 7RF (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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6.3.16 E=3)#5)

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
IR, WA (VM) Tt R S8 — IO £ s B Bk , MCF8316D-Q1 REfs fEAVKE e AR 1]
FELJE LR (O L R, A F LR ki . ACTIVE_BRAKE_EN #E N 1b LUE F E 8030, B 178 s HL A ks 3
AR B HS (VM) 2RI, AT PR A SRS (152 B A1 3850 ) AL IR (152 Eahfeid ) T
FzhlE) , DEEA LB Z RS (VM) JRUE 5 5L PR PR L

AL A ACTIVE_BRAKE_CURRENT_LIMIT i & == 2y il 51y 9 [8) B 2% HL I i) B K BRAEL (ige_rer) e BLURALZRH
TP (ige_rer) S PIARHIHA5 5 BRI (iqo) L MAFAERZE | LA R D SR EEME (g rer) , Q1A
6-50 fi7~. A LAM#H ACTIVE_BRAKE_KP 1 ACTIVE_BRAKE_KI i B Pl 5 28 (138 25 % 5. 78 3030
], EL R AR PRAE (ige_rer) ANEIFIRZPENIINE] ACTIVE_BRAKE_CURRENT_LIMIT |, Hi Jfi %% 4 2 i
ACTIVE_BRAKE_BUS_CURRENT_SLEW_RATE & .

idc_ref P | —> idJef

ACTIVE_BRAKE_KP

. ACTIVE_BRAKE_KI
ldc

B 6-50. iy_rer BB FFIEHIZRBE

ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY F T4 B W46 38 5 A H brid 2 2 [0 (10 i /N2, HE i iz i ik
ANEEHIFRE. Blin , %E¥ ACTIVE_BRAKE_SPEED _DELTA_LIMIT_ENTRY # &N 10% ; 1R 4)46HH &
N 100% , HFR#EEZERE R 95% , | MCF8316D-Q1 i ] AVS 1 A2 L3zl kil B 95% i , K46 418 &
S (5%) /N ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY (10%).

ACTIVE_BRAKE_SPEED DELTA LIMIT_EXIT FiF & 245 A B bR B 2 (R 2248, KT ZAE R H 5
HFIEIRZA . Bl , %R ACTIVE_BRAKE_SPEED _DELTA LIMIT _EXIT W& N 5% ; 1% s ML 44 4 N
100% , HAREE R E N 10% , Ul MCF8316D-Q1 i H = g il 2l k¥ AL FE I BEKE 15% ; ik 3 15% H
i, MCF8316D-Q1 £ tH 3 2R A |, J-fFH AVS ¥ ENLEE E S 10%.

ACTIVE_BRAKE_MOD_INDEX_LIMIT H T & & 6l 4584 , K T 1 E3hdah . il , F&H
ACTIVE_BRAKE_MOD_INDEX_LIMIT ## & 50% , # ACTIVE_BRAKE_SPEED_DELTA_LIMIT_ENTRY # &
N 5% , ¥ ACTIVE_BRAKE_SPEED_DELTA_LIMIT_EXIT ¥ &N 2.5%. Wi HNAIGHEE AN 70% (X5 i
FaEN 90% ) , HEREE N 40% ( X RIFHIFEECH 60% ) , W MCF8316D-Q1 ffi [ AVS kAl BpLigid , B2k
FIHPRESE 40% , RN 5 i 248 0 R I 48 30 (60%) =T ACTIVE_BRAKE_MOD_INDEX_LIMIT 50%. [
FEGOLT , WSR2 4828 10% ( X ML EFIFE 40 30% ) , U MCF8316D-Q1 i il AVS H & 30% i# &%
( XFRLE G 50% ), ARG VIR B B HI B LAE I 30% HEEEE 15% HE ( RAHEE 10% +
ACTIVE_BRAKE_SPEED DELTA_LIMIT_EXIT 5% ) , JFFIXMH AVS M 15% HEFFE 10% S , 5K
Eah#Eh. TI 20K ACTIVE_BRAKE_MOD_INDEX_LIMIT # &  100% , M Esh#I s Wy 15
il Sl IR L5 ) B A R LU (VM) R E D /s ACTIVE_BRAKE_MOD_INDEX_LIMIT DAY B % HL 4R
W, ik ACTIVE_BRAKE_MOD_INDEX_LIMIT % &N 0% , Il MCF8316D-Q1 7E iF [a1 77 ] ¥ i AVS it
79 (BPfE ACTIVE_BRAKE_EN & & N 1b ) ; fE W J7 m b ( 77 I o 42 3 A )
ACTIVE_BRAKE_MOD_INDEX_LIMIT ANi&H , Ktk MCF8316D-Q1 i it == 2 il ) 3347 983k

£
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#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 ) «

6.3.17 %t} PWM FFXHiF

MCF8316D-Q1 #& it 7 i ¥ PWM_FREQ OUT #i & MOSFET Hi#H PWM JT 5 41 & 1 1 1 .
PWM_FREQ_OUT [1julE N 10-60kHz. A Tk F LR H PWM JF58% | H P DA 201E - S0 AT i FE 2
[ BEATRUST . GBS, BABIK LR LA HENL T Z8EH PWM FF AR DL/ IR S0

6.3.18 PWM %!z

MCF8316D-Q1 2t PWM $}3h1E10 , LA/ MOSFET JF2% 7451 EMI. 8 HiZETGE , PWM JF R8RS 1E
PWM_FREQ_OUT & & Mtir e 828 4k ( 75 P ECE MG ), AR EMI g & 7 58 B A5 e Bl N I
B EMI A . P BCE B PWM Bl 75 E f PWM_DITHER_DEPTH #% & ; ¥ PWM_DITHER_DEPTH #
BN Ox0 WZH PWM #}3). PWM DITHER_DEPTH ##t +5%. +7.5% Ml +10% JE 4k Hi. 4
PWM_FREQ_OUT # &} 25kHz H PWM_DITHER _DEPTH % &% +10% i , jfifn%| MOSFET (1 PWM FF¢
MF 2 1F 22.5kHz (25kHz-10%) 1 27.5kHz (25kHz+10%) 2 [A34225 4k , AT LA 25kHz 145 5B EMI U 1E .

PWM $} 2l ] 76 Rl 20 R - BB 8 = A ( f PWM_DITHER_MODE it ) . 7ERENLEI ST

PWM JF 4% <:74F PWM_FREQ_OUT #1 PWM_DITHER_DEPTH ¥ & {170 N 2L L AR b . 76 = fA Rl ah i
KT, PWM 4% LU P S B2 (i PWM_DITHER_STEP Bt & ) 484k |, & 6-51 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))

K 6-51. = PWM £l3]
PWM JT 8% 5125 ( & 6-51 1) PWM_DITHER_SLEW ) i B 77 #2810 Fiw.
PWM_DITHER_SLEW (kHz/s) = PWM_DITHER_STEP * SLEW_SCALING FACTOR (10)

SLEW_SCALING FACTOR i PWM F A4k , Wk 6-5 Fin.
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2% 6-5. 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

6.3.19 PWM 15#/ 77K

MCF8316D-Q1 CHFFPFIAS A I ) 7 &, i@ i M A B2 ] K PWM JH| 7 R, RS PWM i
H | A ER =AM IE & 24 RE LT SR AT T 6 . ZEJEIES: PWM W |, o — AN 2578 1200 B/ JE
N AT et | 10 2B AN AR 2 34T K e R . T LAfE A PWM_MODE SRACE AH] 7 %. K 6-52 JER T
AN TR 1) 7 2 R R 1 i S 3 AE FELE

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

Bl 6-52. FELMARES PWM R AH 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 & .

6.3.20 FEIXHT [ 7P

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
B FBCTEE S . MCF8316D-Q1 4% 1 LA AL IX B (R AMEFE A | DL B FohoAH H I 2R B0 3 ROK PRI T ) e
A, MR 2 & MCF8316D-Q1 1 FOC [ = Efe. nlLLdE i & DEADTIME_COMP_EN k)3 H 825 H it

£
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SEIX I TR o
HEDCI [ #M32

Ef¢ DEADTIME_COMP_EN & &l 1b ( JAHAME ) |, B fE B LB SR BIT
TIAE B L AU 26 1 A T 102Hz B 8397 5 FH B IX B () kM

108Hz I 24 F

6.3.21 BYZILEFFET
MCF8316D-Q1 2t F T-1= 1L B LA [FE I, wliEt MTR_STOP Bt B X 46 1 .
6.3.21.1 1817 ( WA ) R

] PUBEE MTR_STOP #% &4 000b SREC B AT ( mPHA ) . Mk BEyE ka4 8, MCF8316D-Q1 ¥
BT RWTE MOSFET #4835 HAT (Hi-2) R4 . 24 MCF8316D-Q1 M IKz) E&ﬂ%%ﬁaéumm*ﬂ? AL Se2H
F R IR 4k ek sl |, Re il MOSFET % 2R ik — A R R B B i (153 B 6-53 ) «

o wogh]

HSA l HSBél HSC\(% HSA\%

=0,

VM ™5

——F >
—M)

LSA\% LSB\T LsC ﬁl

Driving State

LSA TLSB\%TLSC\%’

High-Impedance State

& 6-53. 1317 ( miFHZ ) B

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 .

6.3.21.2 FiEFFAER

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
H1, MCF8316D-Q1 sL¥FHIJiifE MOSFET WA |, JiiZod A ik Fth e — 2L 4b T TAF (=il ) RS MOSFET
— BUNHE (B BTN ] DL SV R R IR R E ), SRRl G R AR ) MOSFET SR He 2= mifHA

IRYEFZN STOP iy &I (AR FE AR, AR FHE3A (152 & 6-54 ) Biml a3 (EZS M1 6-55 ) K T1F 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

K 6-54. &M EEH
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HSA\%’ HSB\.{’ HSC éi HSA THSB@T Hscél

VM= E= 3\

VM ™5

RS
LN SR

Driving State High-Side Recirculation Mode
& 6-55. FE U EIE3R

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 # .

6.3.21.3 {1 MlHIzh

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 & S {18 , s 5 i fr ALl MOSFET 5@ ( W2 R os il E 6-56 ) 1A
MTR_STOP_BRK_TIME V= A< A SO (N7 SO O £/ = N o 1 S 1 HL W OE KT
BRAKE_SPEED_THRESHOLD , Ml  MCF8316D-Q1  H # % # % #i i:JJ H: A& . TE it hn 2 &
MTR_STOP_BRK_TIME j5 , MCF8316D-Q1 £:ifiid i fiT 5 MOSFET %% & b4 .

HSAlS |  HSB él HSC L J) HSB J) HSC J)

Vi —@ VM HSA\T —_i_/@
LSA\T LSB\T Lscﬁi LSA T LSB ?T Lscﬁi

Driving State Low-Side Braking
& 6-56. fEMH3h

MCF8316D-Q1 tr] LLifiik BRAKE 5 i N3k A #1120 . 24 BRAKE 5] BI# 7 28 iy B ~PIRZS B, B sl Rk
[ 1% % B BRAKE_SPEED_THRESHOLD & X HI{H , A G H LM MOSFET Sd#. EXMIFENRT ,
MCF8316D-Q1 {#HF/EARMIFIZIRAS , B F BRAKE 5] JHIAS AR HLPIRAS .

6.3.21.4 = HISh

Af LU MTR_STOP B4 011b SKRECE Sl a8 0 . Bl B mALIE 1L & 5, H Ol 5 2 PR 2 B
BRAKE_SPEED_THRESHOLD & M IW1H , A G T A = M MOSFET ‘I8 ( HZ sl 6-57 ) ik
MTR_STOP_BRK_TIME fic & M té B/ S S G = | S =N = E N S S - (e
BRAKE_SPEED_THRESHOLD , ]  MCF8316D-Q1 H # # #: & iJJ W& T H 3&
MTR_STOP_BRK_TIME J5 , MCF8316D-Q1 £iiid it F MOSFET ##i & mibHAs .
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HSA l HSB éi 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
&l 6-57. FifllkI3h

6.3.21.5 X EhH%m

Al LLE T MTR_STOP W E AN 100b KL E ¥ ah iz, 24Ul 3 B WL 1k & i MCF8316D Q1 ¥
SPEED_REF [£{%#| ACT_SPIN_THR , #A)5iEit X Wi i MOSFET 4t 2] mBHAS o 128 =0 A A 2l st el
SPEED _REF , HLHLJ# B BARAIERE |, MTESEN S P& Z B N IR . BIE |, SRR S ISR | 12
2 YR Eﬁﬁé%é—;aﬂi/'\ {H ACT_SPIN_THR FERLEF 205 , LM MCF8316D-Q1 A H LA .

6.3.22 X/ 7% 5y

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

X5 s H T BRAKE 5 1 132 55 & iP5 5 8@ D BRAKE_INPUT % E 8 01b Sk I H 3 ay &
B, DO P ECE A L. RN |, R R 3 a2 8, MCF8316D-Q1 4 i AL #% 3 [ (1% 1]

BRAKE_SPEED_THRSHOLD & X , 28 8 i 4 e A A A s 8 N B FL R AT R “X 554551k o X 5%
1] 21 H R (00 A A7 A R AR 7 PR AT X6 5 110 A BB AR ) - 12 B mT DABE Rk B BRAKE_SPEED_THRESHOLD
(ALIGN_BRAKE_ANGLE_SEL = Ob) I i) fg — ANl /i, ] DL ALIGN_ANGLE B #&E (4

ALIGN_BRAKE_ANGLE_SEL = 1b 1 D 3 A S L A 2 1 < 9 S/ T S (= R T (= N A U
ALIGN_OR_SLOW_CURRENT_ILIMIT K& .
6.3.23 FG I &

MCF8316D-Q1 i id SR A ik (FG) 5] IR MLE R ENHEERIE . £ MCF8316D-Q1 1, FG 3] fill% H i i
FG_CONFIG #4TH®E . 24 FG_CONFIG A&/ Ob I , R MCF8316D Q1 FEIWEN BN , FG it wlha 2. é{
FG_CONFIG it &} 1b i} , MCF8316D-Q1 #2t FG 4t , B F N B #AE 2T FG_BEMF_THR.

6.3.23.1 FG %

A& FG DIV K E FG iR, Y2 NAER FG %tk v L& B WU B e B4t — kb . RE Y
FG_DIV iZE AT LR 2 #7225 30 M H NS — 5. FG_DIV = 0000b £f 120° ( < ) $#24t—4 FG fiksf |, LLA
Ja RBALGN) 3 B IR AR T &

& 6-58 fEn T LRS00 R FG i 24 MCF8316D-Q1 Bt B A 1200 ( B/ < ) $R4EE— FG ik, S HA

JAW (2 M%) $Rft—k FG Bk, BEFHAS S (4 W) wﬁﬂA FG kit F="HSEH (6 ) #t—k
FG fikib. BIUAS S (8 M ) $24E—Ik FG k&5t &5
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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)

& 6-58. FG 4 #7is

6.3.23.2 AHRAARSEHM K FG

FEIRISATIIE] , SRAEE (FG fth i ) SLbrs bl E R . SR, FETF I RIEIE , FG T REA 2 S sk
B UL

MCF8316D-Q1 #24t 7 =/ T3 a4 FG % kI |, & 6-59 Az, v LLUE FG_SEL K & U
] 38 X BB IR T

W FG_SEL #{ B E AL TE , W= RFUTN -

+ 00b : MAbT-FHIFEF |, FG %y 3 T IRS %,

o 01b : YATIFHAET | FG % HoKe i X 30 A v Ha

* 10b : FG it Sew el BEIR/AFHUG 55— AL ST IS AT IR RO SR BN IR ; £ )5 828 20 A IO
HZATIA |, FG ¥ fRHFm 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 VAVATRTAY,
iy U UL UL

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

& 6-59. FFERHARIK) FG 1T N

6.3.23.3 &M= RRALIAIK FG

MCF8316D-Q1 # ik [ fE M A7 PN ( LA T 247 1k ) IRESTAEACE FG i b B0 I, SRR 283 1]
FG %t FG_FAULT_CONFIG fitE , Z=HAREMIAM FG %t FG_IDLE_CONFIG L& . FG ] 7E ik it a]
ﬁﬂﬁﬁf&&%%@i%%ﬁ; , AT 2 RS BA TR i BRSPS P E 5 . X ARvrE A FG R ﬂ%ﬂﬁ i &
LS ARG (e 2SN e ) o Bl , SR FG it v IR B MR TE S , SHARERN FG
AT DA BN PSS, LR IR A FG AT DLEC B N ML T KT FG #i #oR MCF8316D Q18
BB |, M FG iﬁﬁtﬂi@%%m&t%ﬁrﬂﬁt* 50% I FG 55 RN BN LASE T FG A (138 1 Jie
L
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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.

6.3.24 (R T)EE

MCF8316D-Q1 %I 4 ¥ 2 M- 42 it 7RI IhRE , EFEHEIBIE. VM RIE. AVDD RJE. FERE. HRER
. AT FEM. R 6-6 MgE T ARSEEKmN . KEBR. HRIPRE . BV,

&/iE

AR (BUFEE R ) AR AE nFAULT 51 (B 4K T ) E3Rss .

2. X ALARM_PIN_EN # &} 1b i} , K7E ALARM 5| il ( 2% EHor ) bR o /e s (8w ek
#HX) .

3. {4 ALARM_PIN_EN #&# 5 Ob i , 7227 nFAULT ( BHEMRHT ) EiEMIRE . 4
ALARM_PIN_EN # &~ 1b i, {X7E ALARM 5|l ( ZHm - ) Bt ARS s |, m nFAULT
PR T (AMERE A b ) .

4. ZFRh R B S B BT > S EE A R s > B U ) > R . Bl
WRBAE A E R F R AR, S R RS TR A =0, B 3IH Pd@id i CLR_FLT 5 A 1b
RHER A . G SR R AR A EE R RS [ 6 B s, U2 PR e BRI TR e (3R
18 ) Bt fE A AT =

5. WEAURHEGHIEALEG FET FPRE ( MBS EEEIRE ) « B RREREAENERE , HER
B Ry, 28 EANKE (FHH FET & TiEPRE ) o BiFER RS SEAE R & (8w
CLR_FLT fii5 A 1b ) LM FET FxA TiE3RES

6. fEMER, (FET 4T RS ) J5 , TRERZE LA 200ms , 42 7E nFAULT 5| il ( Bk H
) o ALARM 5|1 ( 4 HF ) MR 2728 LIS T3 ( Be sk E i ) .

7. R CLR_FLT 4 (81 12C ) J& , BiE M#kkEr] ft 75 Z £ ik 200ms A4 HEIG 4

8. ik FH ahE R A I AC B BT SRR E sh B IR 2 B ik (AUTO_RETRY_TIMES # 000b)
W, MERASSHE . fEXMIEMT , 1 ALGO_CTRL1 Zifrged () CLR_FLT fi5 A 1b i |

i 217 CLR_FLT_RETRY_COUNT {25 A 1b , AR BRAIAF SRR i B AT S A
%

—_

>0
R 6-6. WELRAER MR
(S b dis EE £ FETs B wE
: S " SR
VM K Vym <V, ; — - A A%
/N 'vm < Vuvio ( FFE) il & Vym > Vuvio (E71)
V, <V, (F . A3
AVDD /—.Lt AVDD AVDD_UV . . = )ﬁ,ék A%:
~ B ) il i Vavop > Vavoo_uv ( ETH)
VR . B _ - g £15)
(BUCK_UV) Vg gk < Vek uv ( FF#) TENE A TEENIAE Veg e > Ve ov ( 71)
NFAULT I
HHRRE - - GATE_DRIVER_FA I o EER
(VCP_UV) Vep <Veeuy (THF) ULT_STATUS %#¢ il et Vyep > Vepuy (17F)
i
OVP_EN = 0b X BT Z17 Tt
R 74 NFAULT il
L(ova) Vwm > Vove ( L) OVP EN=1b GATE_DRIVER_FA —_ - )
— ULT_STATUS %77 P e Vum < Vove ( FF# )
i
nFAULT il
_ GATE_DRIVER_FA o e Btz
OCP_MODE = 00b ULT STATUS %47 RS iB1T CLR FLT
RS IpHase > locp =
(OCP) nFAULT Al
_ GATE_DRIVER_FA I e Fik
OCP_MODE = 01b ULT _STATUS %45 RS iBAT treTry
s
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R 6-6. MEHRIEAMMISL (4L )

0 E s RE s FETs wE
4 I oA 4 o _
(%&c?ﬁg?; lsk > lek_ocp — — RS EE)
NnFAULT #I
CONTROLLER_FA Bt
MTR_LCK_MODE = = BilE S
_LOK_MODE =000b |+ gratys %4z il CLR_FLT
a
NnFAULT #I
_ CONTROLLER_FA e BifF
MTR_LCK_MODE = 001b ULT STATUS %17 (SIEIE] CLR_FLT
e
NnFAULT FI
_ CONTROLLER_FA U B
MTR_LCK_MODE =010b | [} e G 00 115 CLR_FLT
5
nFAULT i
CONTROLLER_FA o Hi
o Ao L e ;L = - =AU
LB E EE*)L@&!”I*. S A MTR_LCK_MODE = 011b ULT_STATUS %% B tLok_RETRY
(MTR_LCK) BHLBE ; BEMF S P
nFAULT i
CONTROLLER_FA B Hi
MTR_LCK_MODE = 100b - fee
- = ULT_STATUS 747 R tLok_RETRY
5
nFAULT i
CONTROLLER_FA N B
MTR_LCK_MODE = 101b - Ei
— = ULT_STATUS %47 FafuI) tLok_RETRY
%
nFAULT
_ CONTROLLER_FA - ;
MTR_LCK_MODE = 110b ULT STATUS %4 BT ToHRfE
s
MTR_LCK_MODE = 111b T BT izt TeHE
NnFAULT #I
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA —_— Bt
E = 000b ULT_STATUS %% PR CLR_FLT
i
nFAULT FI
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA b B
E = 001b ULT_STATUS %1 " CLR_FLT
L
nFAULT FiI
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA - B
E=010b ULT_STATUS %1f e CLR_FLT
5
nFAULT i
o HW_LOCK_ILIMIT_MOD | CONTROLLER_FA N— Fi
TEAFBE R E=011b ULT_STATUS %7# FRIPRE tLek_RETRY
WL Vsox > HW_LOCK_ILIMIT 5 -
(HW_LOCK_LIMIT)
nFAULT i
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA O Bl
E = 100b ULT_STATUS %17 ) tLek_RETRY
%
nFAULT I
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA I EiR
E=101b ULT_STATUS %17 Py tLek_RETRY
s
nFAULT #I
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA e e
E = 110b ULT_STATUS %17 el
a
HW_LOCK_ILIMIT_MOD e o ,
T E=111b x BT B17 Tl
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R 6-6. MEHRIEAMMISL (4L )

R P s EE #E FETs i e
nFAULT £
LOCK_ILIMIT_MODE = | CONTROLLER_FA — » 97 -
000b ULT_STATUS %% PR =i CLR FLT
Fnd
nFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA ] L B -
001b ULT_STATUS %7 B & CLR_FLT
&
NFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA — o iz -
010b ULT_STATUS #%/# Ry el AT CLR_FLT
#H
NFAULT £
‘ LOCK_ILIMIT_MODE = | CONTROLLER_FA — L R
OB R 011b ULT_STATUS %/ WA B tLcK_RETRY
=t Vsox > LOCK_ILIMIT - -
Ed
(LOCK_LIMIT) -
NFAULT A1
LOCK_ILIMIT_MODE = | CONTROLLER_FA ) L K
_ILIMIT_ | -
100b ULT_STATUS %1% (R e tLck_RETRY
E
nFAULT £
LOCK_ILIMIT_MODE = | CONTROLLER_FA B - Wi
101b ULT_STATUS %17 e e tLcK_RETRY
E
nFAULT £
LOCK_ILIMIT_MODE = | CONTROLLER_FA " e R
1106 ULT_STATUS %77 e =i *
Fnd
LOCK_ILIMIT_MODE = ] L L »
~ 1M1b x BT BT T HR1E
IPD_TIMEOUT_FAULT_E - - »
N T U N=0b - — BT 1E1T ToHE
( :ﬁg %Fﬂﬁu IPD TIME > 500ms ( X
K #9) A IPD RIREF |\ imEOUT FAULT E corﬁégﬂs; FA
IPD_T2_FAULT) TSI ~ U N=1b = | ULT _sTATUS %8 FiPHAS 4T Hi : tiok RETRY
Ed
IPD_FREQ_FAULT EN = N L }
- b - — BAT Z17 TotRfE
L e L N
(IPI;PEF\:E?)_ ﬁéﬁA$ULT TERT—AN IPD ik g nFAULT #1
- JRRZ AT IPD Bkt | |PD_FREQ_FAULT_EN = | CONTROLLER_FA o e .
TR ULT_STATUS %12 L ety H - tiok_ReTRY
Ed
. nFAULT A1
(PET D 80 | 15 MPET R, L Wi B CONTROLLER_FA — L A -
( - {¥) 1PD R H b AA [7] ULT_STATUS %77 PR ety CLR_FLT
Er
7h¥
MPET R it < e ko CONTROLLER A B
(MPET_BEMF_FA @?@*féﬁ”&”&@ﬂ@ - ULT_STATUS %77 FbAs et CLR_FLT
ULT) - - %
nFAULT £
CONTROLLER_FA N y B -
= - T
e 5 MAX VM MOTOR MAX_VM_MODE =00 |\ ¢ sratus %12 P A7 CLR_FLT
= i .| Vvm > __VM_| F
BOCVM (R ) #| s MAX_VM_MOTOR il
W # 000b ) nFAULT #1 B -
MAX_VM_MODE = 1b ESTNERT%LLER%'? P B (Vym < MAX_VM_MOTOR -
STvs i VOLTAGE_HYSTERESIS)V
I3
nFAULT A1
_ CONTROLLER_FA . - i -
e oo MIN VM MODE =0b | [P o o AL BT CLR FLT
. <
/N VM (RIE) | MIN VM MOTOR #
fit - 000b ) nFAULT F1 EE)
MIN_VM_MODE = 1p | CONTROLLER FA A & (V> MIN_VM_MOTOR +

ULT_STATUS 7 4%
e

VOLTAGE_HYSTERESIS)V
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R 6-6. MEHRIEAMMISL (4L )

i M EE Fiia FETs b.ed ®E
NFAULT #1
EXT_WDT_FAULT_MOD | CONTROLLER_FA o . P
% EXT_WDT_EN =1b E=0b ULT_STATUS % /¢ el et *
s IR ANT oY w*
PRETI gt 2 . FAULT 7
WBHT 655 EXT_WDT_FAULT_MOD | CONTROLLER_FA - e Bit7
E=1b ULT_STATUS %% - eh CLR_FLT
o
NFAULT il
CONTROLLER_FA e Bl
= — 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 Al
AT _ .. | CONTROLLER_FA - . 15
EEP_FAULT_MODE = 1b | " (-t 16 7 s BT BT % 1(d
]
NFAULT Fi
_ CONTROLLER_FA I e Biff :
CRC_ERR_MODE =0b | o o B BT CLR FLT
% 12C % Ak 4 5
2C CRC i # 1 Q%%EPH‘]‘&E PRV
9 CRC FRILAL NFAULT #1
_ CONTROLLER_FA e o -
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
FORIT Vyw B ¢ . ) e
- ] ST VM T SATURATION_FLAGS_E | CONTROLLER_FA e E1Z) - AUHLEEIE L HURR A0 i 51 1
B l'—'“";gf;ﬁgjﬁ@ﬂ N=1b ULT_STATUS %77 eh e
- ° s
OTW_REP = 0b - SEAT EfT P& (3
s Tt NFAULT il
e >
(OTW) v>Totw - GATE_DRIVER_FA e . .
OTW_REP = 1b ULT STATUS 575 BT EfT P (3
i
NFAULT F1
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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6.3.24.1 VM EIER 8t &
AN FAEAT AT A% VM 51 LA N F R LR R AR Vgwio BIME (VM UVLO FREBIE ) | BT St FET. 3K
)4 FL T SR IR A S A, i 6-60 fn . HEERAE VM UVLO M, MCF8316D-Q1 e it A& A7

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

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

DEVICE ON Z DEVICE OFF é DEVICE ON

v

Time —»

& 6-60. VM FLIE /R EHi &
6.3.24.2 AVDD XJE8t5E (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%
i g E 2P 2E . T MCF8316D-Q1 H1 i N & Hi il ik AVDD Fa ks it el | Rk , R R4 AVDD UV i1
MCF8316D-Q1 it & NEADIRE .

6.3.24.3 [EE R B4 (BUCK_UV)

U SRAEATAT I {5 FB_BK 51 E (1 B 28T Ve uvio BIME , W00 B UV (k% - MCF8316D-Q1 4k4:
2 FB_BK HUE AT E W EMME. BT MCF8316D-Q1 H i Py 3 B i i B JE e R g b e | Atk |, 4R FB_BK
FA S [ 28 SR A AR 7K1 DA ik & P9 8 L% A UV, MCF8316D-Q1 AJ A4tk N E AR

6.3.24.4 VCP MR /RESE (CPUV)

WERAEAT AR I VCP 51 ( B2 ) BRI R 2R T Vepyy BIE , WIS H AT E %k FET 3K nFAULT 5]
RS AT . RS FAEH T A DRIVER_FAULT fi1 VCP_UV £ & A 1b. VCP RIE&MHIERIE |, #3441k
HIEWIET ( WBh2%E47 BB nFAULT 31 ) . VCP_UV AR FFE BEIRA |, B &t CLR_FLT frig k.

6.3.24.5 T Ef£Y (OVP)

Tt VM 51 _E R N IR R ATR ETHE & T Vovp , BREZEH FTE SR FET 84 nFAULT 5 13Kz 2K H
o IREFAET ) DRIVER_FAULT f1 OVP 7B AN 1b. OVP &M1& )G |, SPEIKE IEH sty ( Ishekiz
17 B nFAULT 51 ) . OVP fifRFF I EARZ , EE i@ CLR_FLT f7iEk. % OVP_EN ¥ E A Ob K2k it
PRy RN

AL YE OVP_SEL £k OVP HME X E N 22V 1L 34V,
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Vovp (Max) rising — —
Vove (min) rising — —

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

/ /
DEVICE ON DEVICE OFF DEVICE ON
nFAULT / /

v

Time —»
&l 6-61. i E4RH
6.3.24.6 I F 7P (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

6.3.24.6.1 OCP {77547 (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

&l 6-62. LR - YIAFERMIER
6.3.24.6.2 OCP 5 3/H& % (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

—

tocr ! treTRY
b
nFAULT Pulled High Fault Condition nFAULT Released
nFAULT >
Time —» !
& 6-63. LI ARY" - BINERER
6.3.24.7 & AR

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
&) . RERERL OCP Fiff , MCF8316D-Q1 Mt #t AR ALIRZ , Ky MCF8316D-Q1 H i) Py s vt i ¢ [
F s A AL e

6.3.24.8 TEA-BUE I SRR ] (HW_LOCK_ILIMIT)

TR 851 o 0 PR T e it T — AT Tc B ) B SR BR ) IR , B L4538 &%t . MCF8316D-Q1 i A L 28 i3k 4T 1%
SRR U R I & . AEAEFTI , an RAE A U I HW_LOCK_ILIMIT FII T84T thw Lock iumir » MR
S % HW_LOCK_ILIMIT ZFH{f |, MW #E HW_LOCK_ILIMIT _MODE #h 47 A1 & i) #: 1F . H % B 18
HW_LOCK_ILIMIT % & , i Bt 9 W ik o 05F 18] tyw ok umr  HI HW_LOCK_ILIMIT_DEG % & .

HW_LOCK_ILIMIT_MODE = LA B A PUFAS [H f# 2 © HW_LOCK_ILIMIT 847 5<Wr. HW_LOCK_ILIMIT H 3}
Fi. RS HW_LOCK_ILIMIT. Z%F HW_LOCK_ILIMIT.

6.3.24.8.1 HW_LOCK_ILIMIT £ 787

iz AT K4 HW_LOCK _ILIMIT 4 , MOSFET (k&% H HW_LOCK_ILIMIT_MODE it & J H. nFAULT
B IR E NS . HW_LOCK ILIMIT i8] MOSFET IR -

* HW_LOCK_ILIMIT_MODE = 000b : 15 MOSFET ¥4 .

* HW_LOCK_ILIMIT_MODE = 001b : FrA1Kfll MOSFET 4.
* HW_LOCK_ILIMIT_MODE = 010b : Frfi =il MOSFET 3.

HBER AS 2 A 2 T ) CONTROLLER_FAULT A1 HW_LOCK_ILIMIT fi7 %% & 1b. 24 HW_LOCK_ILIMIT 214
TERR IR CLR_FLT Ak MGk ibEdr &5 |, WE IEHIZAT ( MRS 283247 3 H. nFAULT 51 IR ) -
6.3.24.8.2 HW_LOCK_ILIMIT V=81 %8

EZEEAN KA HW_LOCK_ILIMIT S , MOSFET [PIRZE ¥ 1 HW_LOCK_ILIMIT_MODE Bt & J H. nFAULT
IR 5 A . 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.

6.3.24.8.3 HW_LOCK_ILIMIT (7R %

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,

6.3.24.8.4 HW_LOCK_ILIMIT E2/F
FEZIE AN KA HW_LOCK_ILIMIT FHAFR A HATAE(#(E (HW_LOCK_ILIMIT_MODE = 111b).
6.3.24.9 S E R LY PR (LOCK_ILIMIT)

B U PR T BEFR A T — N AT T P R R PR R, BT IR RIA R 41, MCF8316D-Q1 & RF4L & ADC 1)
FHUHUA R o CEATATEE % St SRATAo) HE b i LOCK_ILIMIT A BRI tow umrr » W2 8513 LOCK_ILIMIT
HYE, R4 LOCK_ILIMIT_MODE #$4ATAH M I/ . By E B LOCK_ILIMIT B8 |, M5t U6 ik i i 18]
tiok_iumir Hi LOCK_ILIMIT_DEG #& . LOCK_ILIMIT_MODE FJ LA & Ay PUFH A [F] {4550 : LOCK_ILIMIT $if7
K. LOCK_ILIMIT HEHE , Xk LOCK_ILIMIT 145 LOCK_ILIMIT.

6.3.24.9.1 LOCK_ILIMIT #7758

LTS KA LOCK_ILIMIT S48, MOSFET HRZAH i LOCK_ILIMIT_MODE H & Jf H nFAULT #3X3)
fKH 7. LOCK_ILIMIT /5] MOSFET HJIRZ -

« LOCK_ILIMIT_MODE = 000b : fif5 MOSFET ¥ I .

« LOCK_ILIMIT_MODE = 001b : i {&fll MOSFET ¥J5:fi .

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

MR S Z 728 ) CONTROLLER_FAULT Al LOCK_ILIMIT A7 % BN 1b. 24 LOCK_ILIMIT {1k Hfmid
CLR_FLT ik ik dr & )5 , B IEHIEAT (MHRAKEN 281217 IF H nFAULT 51 RER ) «
6.3.24.9.2 LOCK_ILIMIT a1 &

FEZRLT KA LOCK_ILIMIT F4Rit , MOSFET HRZ544 B LOCK_ILIMIT_MODE Pt & J H. nFAULT #£4K2)
. LOCK_ILIMIT /8] MOSFET KR :

« LOCK_ILIMIT_MODE = 011b : Jit5 MOSFET 5% Hr .

+ LOCK_ILIMIT_MODE = 100b : fif5{&fll MOSFET )&

+ LOCK_ILIMIT_MODE = 101b : Jiif5 & ll MOSFET )5

W IR A5 25 A7 2% ) CONTROLLER_FAULT #1 LOCK_ILIMIT A& A 1b. EL I tick retry ( H
LCK_RETRY HATHCE ) WG , 2 BB IEHIZAT ( MR 3) #8128 47 3 H nFAULT SIBI#ORE R ) - 7£
ti ok RreTry A MAZIHIE , CONTROLLER_FAULT A1 LOCK_ILIMIT 474 % &} Ob.

6.3.24.9.3 LOCK_ILIMIT {X#R#

EZAE N R A LOCK_ILIMIT AR A SPATAE M R P E4E (LOCK_ILIMIT_MODE = 110b). ] DL s i s
RS TS F ) CONTROLLER _FAULT A1 LOCK_ILIMIT f7 ¥ B 9 1b SR 4 4 e A6 Il e 7 B it . WA 3k 5
PEARGAZAT o A EB R ) B8 & A KRR SR B FZ I . 24 LOCK_ILIMIT 46443 B JFi ik CLR_FLT 47 & s ke
NI S - S
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6.3.24.9.4 LOCK_ILIMIT 222/

FEZIEE AN KA LOCK_ILIMIT S A2 PATAE A #:4F (LOCK_ILIMIT_MODE = 111b).

6.3.24.10 HEHLEH R

MCF8316D-Q1 #i& AN 7] {8 e A W AL o) >R ff 2 P ML 75 40 T8t KA o 2 BRI AL i 1 [ TAE , B O DRk mT 5
RS BB B . R T AR A AEAE LB E R BUAL |, W LSRR RS, MCF8316D-Q1 i 1] LR
HEAZAR 0 IR AT A L 3 . T DL IR B ) B AE B8 7 (LOCK1/2/3_EN) Sfe 2% F 453 /Nl s A6 UL 1) A0 T2 FR B AG:
o

6.3.24.10.1 8{/E 1 : J77%#/F (ABN_SPEED)

MCF8316D-Q1 FF4L I MEFE | 78 AT 0] i i o SR il ik LOCK_ABN_SPEED , it i % ] ABN_SPEED #iii&

HMIARIE MTR_LCK_MODE #1T#:{F. ALt LOCK_ABN_SPEED 777 %k i% B Wt . v LLidid
LOCK1_EN k)5 H/%5H ABN_SPEED %72 .

6.3.24.10.2 4/ 2 : /7% BEMF (ABN_BEMF)

MCF8316D-Q1 fifi 5 se )% |, DAEAE FAI3A rp DL AR T7 IS A7 M bl o A 12 ik S0 e H 8 3 5 4 P Al B ) ok 22 A
BEMF # #it5 1 TU0 S FL 34 AT LA . B 2 AL I, H TR IR I R F B 3 A, DRI A B S s sl 3 A
M. S RS U I B 2 8 i) 2 {E B ABNORMAL_BEMF_PERSISTENT_TIME )
ABNORMAL_BEMF_THR i , & fili & 5% BEMF #(f% , JEHR#E MTR_LCK_MODE $47T#:1E

A LA LOCK2_EN ki3 Fi/4EF ABN_BEMF i
6.3.24.10.3 Lock3 : £ A Bl#/E (NO_MTR)

MCF8316D-Q1 Fr& i il 4= 5 =AM AEAL ERIAE HIL ; WAL AT AH AL T NO_MTR_THR 1A 500ms , M2 iR 51 #|
NO_MTR . ALl MTR_LCK_MODE K[t & % NO_MTR FHA: RN . ] LAilik LOCK3_EN K5 /4%
H NO_MTR #i5E .

B
o CHHEPLEEENT 2Hz B, AT JE LA T A .
« FEHAUSZ (IPD. XFFER0 5 ) RASHAR , JCrpLES R DhRe AN T ( RIS B o2 e ) o 1%
THRELETF IR R AS AT (BT ) o
o TLLEE K NO_MTR_FLT_CLOSEDLOOP_DIS #& A 1b S F P34 1 8] 1) JC B AL e B i

6.3.24.11 BIHL8E (MTR_LCK)

MCF8316D-Q1 £ 7 HHLIE 17 W 1Al KR 846 2 & AZE A F B HLBUE B (S L BUE Rl ) » 248 Fr8t
ElMZ —RER , £iR51%] MTR_LCK F4E )14 MTR_LCK_MODE #4711k

BTt R AT LA s s 22, 9F BT LL@iE LCK_RETRY it & # i/ % . MTR_LCK_MODE iz AJ BL7E U fil
ANEFIER Figtr : MTR_LCK 8%, MTR_LCK AzhE R, k% MTR_LCK F125H MTR_LCK.

6.3.24.11.1 MTR_LCK #7245

HE BT KA MTR_LCK 4EE , MOSFET PR B MTR_LCK_MODE #47HCE Jf H. nFAULT #9K5)4
ikl . MTR_LCK i8] MOSFET [fRiRA -

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

+ MTR_LCK_MODE = 001b : i &l MOSFET 35

+ MTR_LCK_MODE = 010b : fiff =il MOSFET 53

MR AR Z 2 ) CONTROLLER _FAULT. MTR_LCK FilAH N () BB HLAN & & A p i B oA 1b. 24 MTR_LCK
ARG BRI CLR_FLT ALk MG dr & )5 , WK E IR IEAT ( MR IKE) 381247 9F H. nFAULT 5] i B
) .
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6.3.24.11.2 MTR_LCK E 35

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 ( HI LCK_RETRY HHATECE ) WE)E , & AWK R IEHIZAT ( MRS 4%21T JF B nFAULT 5| BI90R:
) o 7 tiek reTry FIHIEIMJE , CONTROLLER_FAULT. MTR_LCK FIA S (# HLHLEA & 4 AFO7 bt 8 4 Ob.

6.3.24.11.3 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.

6.3.24.11.4 MTR_LCK 222/

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

6.3.24.12 EEPROM #f&

MCF8316D-Q1 #fit EEPROM #F& it M Th e , LAB 12 4F 7€ EEPROM 5 A i ( EEPROM 5 A\ A [a] Hi B
UVLO ) . EEPROM 455 5 A 35l EEPROM #(4l AVLEC RIS L Fig47 . 4k tH EEPROM #2821 |
MCF8316D-Q1 #i&x# AT CRC MAER I - WiRA7/E CRC BAT ARG AILET , <175 EEPROM #iks
Hi¥%5 EEP_FAULT _MODE #47#:1E. 1% EEP_FAULT_MODE %% Jy Ob , nFAULT <4 £ H-F. FET &1
EFHACIRZS , 1 CONTROLLER_FAULT #1 EEPROM_ERR_STATUS fi7£:#t i % v 1b , B #ilfiid [ CLR_FLT
HN 1b KGR IR %M. S EEP_FAULT_MODE &N 1b , <:7E nFAULT 5] fIf1 CONTROLLER_FAULT
R R | JF H EEPROM_ERR_STATUS f# &N 1b , HE81Fi84T (FET) & IER 464, @il [\ CLR_FLT
HN 1b , A LGRS RS (B nFAULT 5] , CONTROLLER _FAULT. EEPROM_ERR_STATUS % & N
0b).

&

o BRERRIR L H/MREEERT 2 7E N R Y EEPROM a4, LUK B )\ EEPROM In#k 25 /RAM 25
Fash,

s IN) EEPROM B A#/ETR LMEE EEPROM 3 AULEL 7% . EEPROM 5 ARG |
MCF8316D-Q1 £ H sh% X1 #i ) EEPROM 1 587 W3 CRC - E #1)5 ) CRC ¥4 1% J54: EEPROM
LA A I0E T4 & EEPROM %d A VU5 A

o EPfESSRAL TIEIRAS | AT LLEEfT EEPROM 5\,

6.3.24.13 I2C CRC #f&

MCF8316D-Q1 21}t 12C CRC #f&EA& M ThRERAGI 12C FH 5514 i%. 5 H 12C CRC J5 , MCF8316D-Q1 2%
A 12C BIE AT CRC &8, WIHRAEAE CRC AULHD , 4R 5% 12C CRC kw4 CRC_ERR_MODE #k
THAE. WS CRC_ERR_MODE # &4 Ob , nFAULT < #:ifi £MCHF. FET & TEHARL , M
CONTROLLER_FAULT #1 12C_CRC_FAULT_STATUS i< # & N 1b , HE@#T M CLR_FLT 5\ 1b K&k
46t . i CRC_ERR_MODE ## A 1b , M|<:7E nFAULT 5| i1 CONTROLLER_FAULT _E i 45 e |
J£H 12C_CRC_FAULT_STATUS 7% &N 1b , (HI3Fi247 (FET) & IEw 46482, @il CLR_FLT 5 A 1b, WA
TERRHER S (B nFAULT 51 , CONTROLLER_FAULT. 12C_CRC_FAULT STATUS & N 0b) .
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6.3.24.14 B/D VM ( RJE ) 3

MCF8316D-Q1 #&{ T AL E M VM R KA ¥ That . MCF8316D-Q1 filt &k Kk # B i1 VM i ~F iy
MIN_VM_MOTOR # & , Mixf VM K& B #EEmi v g MIN_VM_MODE # & . W% MIN_VM_MODE % & A
Ob , VM R JE#fE (72 MIN_VM_MOTOR I ) ¥ #if7 , I+ H FET & T mAyURaSs |, B2l i CLR_FLT 15
A 1b KGR M4, s MIN_VM_MODE ¥ &4 1b , ] VM KL # k% ( /£ MIN_VM_MOTOR I ) £ #hiE
% , —H VM > (MIN_VM_MOTOR + VOLTAGE_HYSTERESIS) , #{5t & A HALIEAT

6.3.24.15 A VM (T % ) 74~

MCF8316D-Q1 #fit T Wit E VM KRy Ih e . MCF8316D-Q1 filt &K ik K ¥ f ) VM HL ¥ H
MAX_VM_MOTOR ¥ & , X} VM i J& i d fE i v . MAX_VM_MODE # % . Wi MAX_VM_MODE % & H
Ob , VM i #f ( /£ MAX_VM_MOTOR I ) ¥ #8if7 , JFH FET & TmHE , HEEE [ CLR_FLT fi5A
1b KGRI E 4. % MAX_VM_MODE % &N 1b , Il VM i JE# s ( /£ MAX_VM_MOTOR L ) &£ H3hiE
%, —H VM < (MAX_VM_MOTOR - VOLTAGE_HYSTERESIS) , #{5k>TF 44 FEALIEAT -

6.3.24.16 MPET &

ffiF] MPET_IPD_FAULT # 75 F BELAT s Jgl 2 HA 18] B % o 24 IPD i 2 DR 240k L 38 b TP 2 0 L R WG T 3 1
B, 2l MPET_IPD_FAULT , w175 6.3.24.17 HhATid . 43%A EALIEH: 2] MCF8316D-Q1 &% MPET IPD H
T BB T LA R LRI P LA B o s AL e 2 ik

{fF MPET_BEMF_FAULT # 45 BEMF & 20l & #A 18] 48R . LIS B sh AN STAT_DETECT _THR Hi&
BRRAER , Sl AZ5 . SR SR — AN s B2 T TS IE AT PR RC B AE T IR IZ AT I LR
.

6.3.24.17 IPD ([

HE LS ENECE N IPD ( MTR_STARTUP # & A 10b ) i , MCF8316D-Q1 1 /] 12 fiziti} 85k f5% IPD Ml i
W ETFFA R A . £ IPD HE , By 10MHz (% IPD B B IT 48 A8 A R 2 S R Th E T #
IPD_CURR_THR ; 1 BAE ) ( fEHiRiA % IPD_CURR_THR Z Biilmrgs#i ) , W4k k4 1MHz.

100kHz #1 10kHz MIERBIRN 4 EE IPD. 158 IPD it I 2% 76 4 36 PUAS I 4h i % T 3 i ( B oRis 3
IPD_CURR_THR ) , 4l IPD_T1_FAULT. 28t | 59348 FH AT #2311 IPD B8 4iR k6 25 7E IPD HEIR K
FEI MR R B T =i B . R X2 IPD TR S Y ( R FREREIE ), W&k
IPD_T2_FAULT. FH/afLLEK IPD_TIMEOUT _FAULT _EN &% A 1b Sk IPD 8 (IPD iH 2838 ) «

WIRAE AT IPD fkih S BRI sE & F M AT dr 2 K% N —A IPD fikoh , W IPD &4 A IERRI4E R . Bk
IPD_FREQ_FAULT_EN # &4 1b , MCF8316D-Q1 wJ LALEX Al N A4 4 IPD_FREQ_FAULT [#iks.
R IPD ST IPD HLy B A IPD Rt i &5 i i , B i R L FE o T IPD 4%, IPD HL iR il F1 IPD
B S ks, el Re< i’z IPD_FREQ_FAULT.

RAAEM IPD #fEas , MCF8316D-Q1 & {Z 13T IPD W Eshid 2 |, 3+ H FET 4T &BH&. MCF8316D-Q1 7E
tiek reTry WEJE HENEIRET IPD )53,

6.3.24.18 FET ##4% (OTW)

W FET R FET & E R (Totw) » NFAULT 24 2AKH-F , I HAR IR SRS w248 1 i OT A
OTW f7 i BN 1b. AJLLETE OTW_REP B A 1b K5 OTW 45 ( £ nFAULT ALIREGH E ) « 84S
PATARAT H A A | H H S 2k8281T. nFAULT 5] IS RAR , 0 OTW 7 &R FF i ERE , H3Ed CLR_FLT
BB IF B iR AR T E S IR (Torw - Totw_Hys)-

6.3.24.19 FET #><lf (TSD_FET)

R FET RSB FET HORWIRIE (Trsp_rer) , WEFMFTA FET. S i A7 2254 nFAULT 5] IIBKE A H
F. AN RS HAER T DRIVER_FAULT. OT Ml OTS fi B N 1b. 24 N AZ% iR [ 21T $h o W B ) ) 3R 1t
& (Trsp_ret - Trsp_ret_nys) M, FHK R IEHIZAT (( 9KEha3i24T BB nFAULT 5108 ) o OTS AR FFIAF Jy i
L FRORRAE T REM ) HAEN CLR_FLT ik His ka4 . TOIEZE RS TR .
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‘ N BiE
IR ARZIRE T 2 Trsp_suck » MCF8316D-Q1 AT E AL , EXFMFLLT , Irf bR Ao 74 &
£i7 2 Ob.
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6.4 B ThREARE
6.4.1 ZJEEHEEC
6.4.1.1 FEIRIER

EHEREE T , MOSFET. Bk, PBEfaEes. Biis. AVDD LDO fJE8 41 12 C B4 T2 RS .
B DEV_MODE ECE N 1b , 7 LUK S FAC B A3k NBEIR (A2 501 ) B, SPEED 5|11 12C # iy 4
s HEANALE HEIRRZS |, 103 6-8 ATk,

6.4.1.2 FrHlIER

"] 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 N ) 5 12C A fr 4 (25T 12C HUIEEERIN ) TREdE NFLR HAFHLRAS | 13k 6-8 FTidk.

HEANAR AU SCEAS R A AR IR G T
R 6-7. FrHLBHENAR 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 )
+ 6-8. B NEE H BRI I 24
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

6.4.1.3 MEEAL (CLR_FLT)

TEAFAERAF RGO T | S HENER 2 RWRIRES |, DB R4 D)% MOSFET MARSE. Sk |, &
AT LS K CLR_FLT & N 1b M N TARIRE .
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6.5 #hEEE O

6.5.1 DRVOFF Zj5¢

4 DRVOFF 3| J5ah s it | i fr 4nfl | T4 /54 MOSFET BT #iilbiik 4. W7 DRVOFF
R o LT HUBLEG A & N TE R, U5 P T Al A58 BITE ML Lok BEMF 533 % #bi. 1% DRVOFF Bih Ay
T A A B T % b 108 LU R 2 4niB 17

6.5.2 DAC #H#

MCF8316D-Q1 E A H A~ 12 £ DAC , nJ7f DACOUT1 A1 DACOUT2 5| il I 4 HiAH 24 T 5748 & A e R . B
KX DAC i HHE A 3V, ixik DACOUT 5| il FFE K55 o7 T So it BRER N A8 | FE] F T R Bl B bl 4%
s ALINGE RS ] . ZEAE DACOUT1 Al DACOUT2 I BR i it 45 & fy b hik 43 731 4§ DACOUT1_VAR_ADDR Al
DACOUT2 VAR _ADDR # 47l & . il ¥ DAC_SOx_SEL i Jy 00b , AJZE5| 1 36 it DACOUT1 , Jf7]
e 38 LPdE DACOUT2. DACOUT2 i nffE5| il 37 Lftft. ZX 5 36. 37 H{E DAC #id ,
DAC_ENABLE A& N 1b.

6.5.3 At WL

MCF8316D-Q1 w]7E SOX 3|l _F#R{ft Py & H A I SO 83 % . SOX $rti7E 51 38 L34t |, @it
DAC_SOx_SEL it &.

6.5.4 IRGIF

MCF8316D-Q1 H— /NN Bk 2% |, FIEFTE E a5 st il & i s 4 . MCF8316D-Q1 [ ER A AL B 218
WIIRZ 2 | %3R3 a4 a2 CADR BN AL I A 7 AT AT S50 a AR SR B

W MCF8316D-Q1 ANy & iy J il 12 Bl 3 52 24 B (1) K B 25K, U MCF8316D-Q1 $2ft 1 S H¢ A5 i b S o (1) ik
T

NT M ¥ OEML MR MCF8316D-Q1  #2% fit 7 i@ & J3 A & Ml W #  (SSM) ( @ i
SPREAD_SPECTRUM_MODULATION_DIS ) i1 il i et 45 2% F) 56 357

6.5.4.1 #MERATEPIR

AR EXT_CLK 51 _E 52 (SRS T (S phJE e W7 ISR = MCF8316D-Q1 71 T A1 ik B Vi [l Py 13k BE IR B L
sl 6-64 Firzn . EXT_CLK K R Py R Bk i a - JOREAT Bl Py Sl e i 5 FROKG 132 -5 S Bl e 1 R 2
FIVLAC . AT LAE I H EXT_CLK_EN B8y 1b KIEF MR hil. nT U@ EXT_CLK_CONFIG >R C & 41

Internal

EXT_CLK] calbrate | (¢ cillator
(60 MH2)

Bl 6-64. MRk

B/iE
AN PR AT R , AT DAYE 55 B A RS FERE A . MCF8316D-Q1 K 78 I A A =0 4 244 F A 38
PRias L.
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6.5.5 SFEEETH

MCF8316D-Q1 #2t T 44 E I 145 - EXT_WDT_EN 7N E A 1b LUS HANEE 1M . B zeEttE |, stk
7L B IS A] 18] B P 450k AR T 1A N R 2 3 ( EXT_WD 51 B0 AIG LS 21 e P 1 86 | 7F 12C BEUR
WATCHDOG_TICKLE & &N 1b ) ; Qi F W AN 2230 2 5 2 () 0 B 18] 17 B s 1 B0 B A B ) U > ik ke & 1140 i
P&, A LA H EXT_WDT_FAULT_MODE ¥ % [ 14 i b v )97 e B o8 AR 55 #b 8 MOSFET 4 T mifHASRE T )
B, AT RLEE ) CLR_FLT B 1b RIGEBRBUF MR . 2R AE TR, WATCHDOG_FAULT £ i
BN b, WRAE TR B R R B 2 2 i LR — AN S WA T 28 B A TR SR F— MR
o XA T IESIE AT MCU ( BIANEE T I ) BEIS4TRAL , FEAEANE MCU AT /AR S I 1B L
# MCF8316D-Q1 MOSFET & T &fHA .

{fF] EXT_WDT_INPUT_MODE & #4MEE T 15N |, iz N a] Ll EXT_WD 5| JiEk 12C #:10. il K& 1k
i 4] 1 A9 225 75 22 [) ) B ) TE) B EXT_WDT_CONFIG it & ; XFF3&T EXT_WD 51 BIRE T 10 |, 4 Fhist )i E
5 100. 200. 500 A1 1000ms %I -3 12C (K& 140 , 4 Fhintla] % 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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6.6 EEPROM 51 #1 12C #1

6.6.1 EEPROM 17/

MCF8316D-Q1 A 1024 7 ( 16 1T , 447 64 £i7 ) i) EEPROM , Fl Tt AL B S8, #2347 3T 1
(490 64 MLARE— IR IRE P ERR ), (E30RF 32 A5 NFIEEUR/E. ATRAMER] 12C H 478 0% EEPROM
BEATE NFELE , (AR 12C B 4T E O HATHE R E . X T EEPROM M52 F/RAM 2517 28 T Huht:
0x000080-0x0000AE .

&
INTE AR R , MCF8316D-Q1 A4 i3 i4-i#t4T7 EEPROM B A\ F1 3B R4

6.6.1.1 EEPROM B\

&Z1E
o HEMBG T BN ( LA B8RS ) B, AN & EEPROM B\, 7E8A
EEPROM S A FEH |, VM 1% = 6V, DLFfR AT %L ( AVDD. FB_BK 1 DVDD ) fREFTEEL
PEMEIEE N |, 7 H EEPROM 5N AL UVLO 25141 H K
* BT EEPROM 5 NIREAFAEEAIE NFARE] ( T, = 85°C i A 20000 NS5 NEHH ) , TI AL
TERRR b /e B2 A (R X EEPROM #H47 5 N . B R (M 25747 2 W B F O] 7252 T/RAM 27 (745
(0x000080-0x0000AE) F5ekk ; R A BN E FE S N EEPROM ( B X L HE )

7t MCF8316D-Q1 #' , EEPROM S5 NI F2 U1 NFw .

1. ¥ 1SD MRAIKENECE (Flan)3 HEFFED . BRR MRS FEa e, R IRE ) BIESE ) 5%
77 %% 0x000080 (ISD_CONFIG).

2. WS SR AN R BHINECE (B I IRE RN E SRS A IRE . Kpy KifH5% ) B AT A4
0x000082 (REV_DRIVE_CONFIG).

3. HHHUEZIEE (HlWEshJ7iE. IPD 241, MF2H5E ) 5 AF 74 0x000084 (MOTOR_STARTUP1).

4. VGHAUSZNE (BIaFFIRnE. P ERRE . HIEHERSE ) 5N A4 0x000086
(MOTOR_STARTUP2).

5. KHENISHIEE (FlEEFRNE. 5T PWM IR, FG (55255 ) 5 N&174 0x000088
(CLOSED_LOOP1).

6. K HEANIEHIECE (BRG] AT RS, LT I, ISR RS ) 5 N AEAS 0x00008A

(CLOSED_LOOP2).

WIS HIRE (FlanENl BEMF # %, R % Kp. Ki %5 ) 5 A% 172: 0x00008C (CLOSED_LOOP3).

RIS (G R Kp. Ki FlR KEESE ) 5 A7 /74 0x00008E (CLOSED_LOOP4).

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

10. ¥tk Ime B (I anAE e IR PR R VE . OV. UV IRAEAIERIE . S K. HNLBEL ) BNAE
%% 0x000092 (FAULT_CONFIG2).

M. B E IR E (g2, Bt AR 5 R EIKFEAE ) 5 NF 74 0000094 -
0x00009E (SPEED_PROFILES1-6).

12. KA IECE (140 1ISD is47 I A AR . MPET 25045 ) 5 N 4172 0x0000A0 (INT_ALGO_1).

13. B TUECE ( Blanktin MPET 244, 5 A IPD @i ¥, TGS EiEZ. FIMMEIESE ) 5 NG 1w
0x0000A2 (INT_ALGO_2).

14, KT AR (L PWM ) . BRAKE 3 i =25 1) 51 B B 5 N\ 2712 7% 0x0000A4
(PIN_CONFIG1).

15. K2R B E (141 DAC/SOX. 12C Hbsihik. J5FzhA CSA M. HASIAS R . ME LS. 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 LA# EEPROM 5 A #4E 52 il

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 .,

6.6.1.2 EEPROM X

7£ MCF8316D-Q1 ' , EEPROM i BUS F2 40 T s -

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 #Har A BUY F/IRAM ZF 7 a8(E , —UCEE 1 8 2 DMEFA78% , 075 6.6.2 HH ATk . 2 T/RAM %747
ek 4bF 0x000080-0x0000AE Vi lH 2 . XFF 32 fristiuiff |, Zrfrgs bt L 2 BB ( RAEAN
HEFRE—AS 16 fifiE ) .

6.6.1.3 EEPROM Security

MCF8316D-Q1 & EEPROM Z5 7728 $2 ik v Be & (152 5 fR4F . 7] A# f EEPROM_LOCK_MODE Bt & R4 251 |
MR :

« 00b : LFEHMGEIA] 01 EEPROM U S A

* 01b : EEPROM B:HURI 5 N 75 EAT 201 %50

* 10b : EEPROM i HU 7 A R %15 ; EEPROM 5 A4 7K A8
* 11b : EEPROM 5 # Kk A&l &

Y JjE EEPROM T —A 15 i , 11 DEVICE_CONFIG1 %17 # 1) EEPROM_LOCK_KEY # 7K.

EEPROM_LOCK_KEY " #4755 AjiH ( 24 EEPROM_LOCK_MODE # &y 00b 5% 01b i} ) , {HAAEHEATi52EL
Vil

78 J5 3 T35 14 1 3 B 5 N3 ( EEPROM_LOCK_MODE #% &N 01b B¢ 10b ) J& , I e iAE 4 vk b e /nie i
J& ¥ EEPROM_LOCK_KEY 1% & 1% 45 N\ OxF8 #7745 1) USER_EEPROM_KEY i Bk , A5 ffdid
12C Ki%%—/ EEPROM i:BU/5 NH 5. HERAGBFEEA. HENERE . Br S8 s R EfMZEmLS A,
b /MR S BN A U R A R LA B B S S 4 EEPROM 2B/ B NH % . WIRE N T LRI | 580
EEPROM i£HU/B5 NF 4 ¥ iE4 - MCF8316D-Q1 At N/ 5 A5 K. SHUE A& H T EEPROM LA
KMAHMN I F/RAM fii & . EEPROM_LOCK_MODE LK %142 EEPROM 75728 —#B4r , Ktk , A#H RS )
FLEU B ANAR33E T EEPROM_LOCK_MODE Pt & fr)ix 647 7 Bt .

6.6.2 I°C #1700
MCF8316D-Q1 ifiid 12C #4711 544 MCU #4734, MCF8316D-Q1 & — /M 5% i 224 8210 12C Hiw.
A3 MCU 7] LLAS A %332 1% MCF8316D-Q1 H (4 JE {5 B Z A7 2 HE 4T3 B/ B N o

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

6.6.2.1 12C igs
% 6-9 B T 12C FiE g .
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% 6-9. 12C HEFHKR
TARGET_ID RIW CONTROL WORD DATA CRC-8

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

B#5 ID F1 RIW 4if : 55— A58 7 42 12C HAr 1D, GRS N fr4hr. % T MCF8316D-Q1 (44t
e, A PRER LS N 24 ArfE] 7ITG |, K RIW AZ2R%08 0.
24 sl « HARHUILG R — 24 Arisbifn. & 6-10 e 1l 7% .

R 6-10. 24 frEf T K

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-Q1 ¥ it 7E 24 izl 72 a KikEdE 75 . A FiBEE/E , MCF8316D-Q1 ¥ Tiit7E 24 izl 7
2 JE BA S EE R IERE B 3H 12C EUE K .
CRC_EN - JFHEHILARH (CRC) : MCF8316D-Q1 37 #ifid CRC K& F s 5e ¥tk . i 2 75 B
CRC Ififig.
DLEN - ¥3EKE : DLEN FE Y ES S MCU ¥ K i%E MCF8316D-Q1 HI%E K& . MCF8316D-Q1 i =%
Fr =M K 16 fi7. 32 fF1 64 fi7.

F6-1. BIEKERE

DLEN f& BRI
00b 16 fir
01b 32 fi
10b 64 fi
11b e

MEM_SEC - FZfE#B . MCF8316D-Q1 &N 17 Ml s B #1548 A iR B = AN AL sk #b AT T4k - 1F6%
PRBL L AR T APt el . FAABEE B — A 4 LB, RORAEHESALE TR A7 8 B, #ltn RAM. ROM
%,

MEM_PAGE - FRfE#R I : fAffds T2 — > 4 AL B , RoRIZA7 i a0 B BT & I A7 25 0T

MEM_ADDR - FEfgasttiht - fAgasshht Bt s 12 6. 5236 22 ik MCF8316D-Q1 i & # =
ANTB (AP B, fAMERR L. fEfEas bl ) 7E NI . KT 7 fE 2547 B 0x000000-0x000800 , 17t 2% BN
0x0 , 2% 221N 0x0 , FEM# 2e b M A% 12 £7 ( 0x000 £t 0x000000 , 0x080 1t 0x000080 , 0x800 fL#
0x000800 ) . JITH # K A7hk 241 B ( EEPROM #1 RAM A5 & ) #54 MEM_SEC 1 MEM_PAGE f{# , ¥I% )% T
0x0. Jirf HAh MEM_SEC. MEM_PAGE IS5 , AMtabEsfdif .

BIEFH . T MCF8316D-Q1 IS4 |, 24 (sl 75 IREdE 777 . #7791 DLEN T B 5% Boh K ik
(T B R o 0 RS 75 $05 DLEN AU |, S N ERIE 3 £ 5.

CRC =i : i sEszh| 7 i M 7 CRC Thfg , MAAZIHES NS4 Kik CRC 7. AKX CRC T 15K
FAER , 15275 6.6.2.6.

6.6.2.2 12C EAH%

i 12C $UAT ) MCF8316D-Q1 ‘5 NFH 453 K L FF41 (152K 6-65) .
1. 12C JBsh%t.
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2. FEEEIR12C HEr ID 747, Hh s 7 A2 H A ID A1 E N Ob i R/W fiZ. ACK ( #EMHET ) For
MCF8316D-Q1 CUALBEEEI I H AR ID , iZ HAx ID 53 12C Hix ID MHVLED |, R 4k 22347 55 . i
Wi H A ID 5 MCF8316D-Q1 1) 12C ID ASVGHE , M 2t F 45 , £ H MCF8316D-Q1 A4 % i% ACK.,

3. Hix ID 25 24 fidshls |, FREE DY . #HFEP A 23 5 0b , BIAEREANFS. ACK (1
e ) XFMT MCF8316D-Q1 Rk B s s uma N , KIS (=670 ) i — N7 H T bURIE R
—AFE

4. 24 N7 E ERBEE T . a8 A I BE T Bk T ) A ) DLEN 7B
a. TERIEFHRTAIN |, BRI LSB 1. AREZHAEE , ESHT 6.6.24.

b. 16 £/32 fiE5 N - KIEMHHE S5 N FE 7 4 Bk o Hodk .

c. 64NIEN - 64 MM APAELL 32 f1 5N . 7Rt FH{E Addr_1. Addr_2
MCF8316D-Q1 @il ¥ Addr_1 i3 0x2 Skit&., —Ikik 8 M1, 7 4 7735 (LA LSB 7ERT
J7KI% ) B ADdr 1, R 4 NEFTE L Addr_2.

d. WEEKHETR ACK (MBI ET 25 ) X RT MCF8316D-Q1 [ 4% 4% & ik fma & |, 22 B S8l i — 4
B 7 I Bl PURIE N — AN 775 .

5. MEEHT CRC, M¥#EALLL CRC 14k . CRC 4% AN EEE AT IHHER ( HAs ID + W 7. #24
T HHRETH ) - MCF8316D-Q1 K E#: 3 CRC FHil} Ki%—/~ ACK,

6. ISR HEE 12C 1R 41,

Write — without CRC 2/4/ 8I 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

s |TARGET | | xck | 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

& 6-65. I2°C ENHE%F5

6.6.2.3 I12C N E %
Wi 12C AT MCF8316D-Q1 L H 559 K LA R 741 (152K 6-66 ) -

JE B H 55 1R I 3 12C A Bh & A

BN ER 12C BAF ID 775, Hrh 3% 7 A7 H 5 ID By Ob 19 RIW fiz. ACK ( #tErd ) #oR

MCF8316D-Q1 T ACHE B H A% ID , i%HAx ID 53 12C HAx ID AHUCES |, [HHoK gk sk A7 b S 45 . i

Wi H A ID 5 MCF8316D-Q1 ) 12C ID ASVGHEE , M 2 thF 45, 3 H MCF8316D-Q1 A4 % i% ACK.,

3. Hix ID 25 24 fidshl s |, FkEE—DFEY . whlEd s 23 %E N 1b, FOVE £ % . ACK
( WEEMEH ) XTRT MCF8316D-Q1 ik B4z il a5 (i B, B S0 (#5170 ) s — N7 BT UK
ETR—AFET.

4. EHTERELEZ (RS, Bl AMFIE ) SIEHES) (P EIRS ) |, LUAsIA MCF8316D-Q1 F 1°C fxil
PRIBE ( EiEE ) fE%. RS ES IR 7 A7 H bR ID A E N 1b PSS EE 551 RIW 2. MCF8316D-
Q1 [zl g8 & 1% ACK ( RS ZJa MK taAErf ) LA B E2 5 21 13 B 3 551 3K

5. MiMNiEEFELIERKE , MCF8316D-Q1 7E SDA L RZEH 717 , —IRKE—NFT. MCF8316D-Q1 Ki%MH

BHE 75 B R T 4 ) 7 H  DLEN 7B

a. TERIEFHETIINS |, EERZE LSB 7. AREMER | 1S 6.6.2.4 THIRH.

b. 16 £7/32 frEREL — &7 ATk ik A e 2 0% R4 1 B

N —
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c. 64 fI1HL - 64 AL NANIESE 32 AL, $5 |74 Frdk sk F/E Addr_1. Addr_2 H MCF8316D-
Q1 iEid ¥ Addr_1 #H 0x2 Kit5. MCF8316D-Q1 —JLki% 8 MEIE T4, i 4 AN (LA LSB 7ERT
5 IE ) A Addr_1 BSEEL , 2R RET 4 A5 Addr_2 ERHL.

d. PEHERR ACK Xf N T2 2% K% %) MCF8316D-Q1 MR |, B S il — AN 15 3F Haf BLRIE R —

==

T Ho

6. WRCGH CRC, Il MCF8316D-Q1 & TEAKJEKILE—NHYMA CRC 71, il #s Wit CRC 17,
RIERZERE—A ACK (B8 ) . CRC ZEM XA A ( Hbw ID+ W £, %67, HFs ID + R4 2
T ) AT E .

7. KILHES KRS 12C IR

Read — without CRC 2/4/8 FATA BYTES
IHIEEYE Bl BN  BEEEEIEEEITE
Read — with CRC 2/4/8 DATABYTES

|
IR B B BB SRR

CRC includes {TARGET ID,0}, CONTROL WORD[23:0], {TARGET ID,1}, DATABYTES
6-66. I2C LB H% F75
6.6.2.4 12C @S thil BaRaRE
P 3 43 b A T A A2 SR oS iR e Rl G 12C H s ID 42 0x60.

32 B ANEMERG : sk - 0x00000080 , #i#fE - 0x1234ABCD , CRC 7§ - 0x45 ( /~fiff ; 55Fr CRC
THEAIL )

* 6-12. 32 ML EANBRIEHELRH]

AT =T 0 T 1 7 2 | ey CRC
HF#ID |I2C EAX |OP_R/ |CRC_E |DLEN MEM_S |[MEM_P |MEM_A |MEM_A |DBO DB1 DB2 DB3 CRC =
W N EC AGE DDR DDR &l
A6-A0 |WO Cw23 |CW22 |CW21- |CW19- |CW15- |CW11- |CW7- D7-DO0 |D7-DO |D7-DO |D7-DO |C7-CO
CwW20 |Cw16 |[CW12 |CWw8 CWO0
0x60 0x0 0x0 0x1 0x1 0x0 0x0 0x0 0x80 0xCD 0xAB 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 )

% 6-13. 64 AL 5 NBA/ELIE LR

YT =il 0 =il 1 =il 2 Bl CRC
H#xID|I2C’E |OP_R/W |CRC_EN |DLEN |MEM_SEC|MEM_PAGE |[MEM_ADDR |MEM_ADDR |DBO - DB7 CRC

~ S
AB-A0 WO cw23 cw22 Cw21- |CW19- Cw15- Cw11-Cw8 |CW7-CW0 ([D7-D0] x 8 C7-Co

Cw20 |CW16 Cwi12
0x60  |0x0 0x0 0x1 0x2 0x0 0x0 0x0 0x80 0x67452301EFCDAB89 0x45
0xCO0 0x60 0x00 0x80 0x67452301EFCDAB89 0x45
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32 AR ECERERB - Hihk - 0x00000080 , #i#fi - 0x1234ABCD , CRC F7i - 0x56 ( /=#ifH ; 5526k CRC
THEAILAL )

£ 6-14. 32 AEEERERIE LR

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

6.6.2.5 12C WH4PiE R

MR 12C TP AL FER , MCF8316D-Q1 i 12C AMEAERS & 2641 T St it b 2 J2 o 76 I 4o 48 g 3 )
MCF8316D-Q1 ¥ SCL fi WK HL - |, 12C MR nl St H A 23 . NS T 0] g A AL I 4 J2 1) 26 1F

1. BahPRTER - ERMIEOLT |, B3Pl R S B
a. MH#FR ID ILELE , MCF8316D-Q1 HH) 12C stk iR shrh Wil sk o 7EALBE % 5 2 rh Wil sk 2 /i, B 8
WAEfE . TEACI LTS RIS | RN Bl | Rl 28 & 1% ACK ( 7EE] 6-65 F1E 6-66 Hnic Ay thali kK
) DI4kBEEH S
b. GnSAE M EAEE R B T — AN 55 IR W B B S TS ( JEER B AR ID UTEC ), DDA ol AE
J&& T3 P AR A BE RS AR AN B T . 1% FE T EARAE SR B N — AN S BT IE R BT R — AN
%

2. BWCPWTHEGR R AT WS A A B HRCR A7 4 2, 2 MCF8316D-Q1 Ul RIS (1711 (%X
ez ) (H—A> ACK 77 , tnl&l 6-65 MIE] 6-66 T HERT/R ), TIICA Ab B b B — AN 75 A ) 45
Werb i, B R AL R T ATE R SR | BRI AN A R T

3. RRBREMEMAT  AIIETWHEEE (IR AR BRI ) MRELT |, W AOR G 48 IEAE S A e 2 m] 4%
s B, WA SATIN PR IERE |, FLRIAOR M SR IRTE T i RN BUE . IR R a8, RO B FR Bt &
seselEey I

#iE
MCF8316D-Q1 7£ 5ms J5fifl 1°C I P e fE AR , LALASYF R — B2k ERHAD S 17l 12C B2k

6.6.2.6 CRC i &
8 it CCIT Z iz (x8 + x2+ x + 1) Al CRC #J#41E OxFF fiF CRC it+#.

BE/EFRH CRC & : 44N MCU X%} MCF8316D-Q1 #4175 A, Wit 5 CRC , M4ME MCU b2+ —
A8 fif CRC F75 , HTEEHR KB Z CRC 575 . MCF8316D-Q1 7& 4 {8 FAH [ 1 2 Wik 1% CRC , Wit
TEEARITES O, WPEEFSAER. NisE 7 HT5EERSNT MCU CRC iHE N EE

1. HF5 ID + B,

2. BT - 37

3. BT - 2/4/18 FHi

BEE/ET R CRC HH& : 44N MCU M\ MCF8316D-Q1 HHATiEUN |, W5 H T CRC , Nl MCF8316D-Q1 &7&
iR R Kki% CRC 775, EEUHR/EH K CRC W KLl 775, 4M# MCU Ki% 7 LL & MCF8316D-Q1
RIEEE 7. FHAH T 43 MCU #4T CRC & LK IE MCF8316D-Q1 A i% it i i N B ds -

1. H#Fr ID + BAAL

2. Yy - 37
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7 EEPROM ( dE 5%k M ) FF A7 a8 mkst
7.1 Algorithm_Configuration & 17 %%

# 7-1 It T Algorithm_Configuration & ££ %% (A7 il 45 WU 27 785 o 3R 7-1 Wk 51 tH (0 B o 47 2 d 2 b il 8

MAREBALE |, I EAHESF RN .

%% 7-1. ALGORITHM_CONFIGURATION &%

e CEaS= ] TR o
80h ISD_CONFIG ISD H. & 711
82h REV_DRIVE_CONFIG RIS E 712
84h MOTOR_STARTUP1 FLVLE B 1 713
86h MOTOR_STARTUP2 WAL B E 2 1714
88h CLOSED_LOOP1 IR 1 715
8Ah CLOSED_LOOP2 AL E 2 W 7.1.6
8Ch CLOSED_LOOP3 R E 3 717
8Eh CLOSED_LOOP4 PR E 4 718
94h REF_PROFILES1 ST B SO 1 7.1.9
96h REF_PROFILES2 SR SO 2 4 7.1.10
98h REF_PROFILES3 FEWERL B SO E 3 711
9Ah REF_PROFILES4 SEVERC E SO E 4 7112
9Ch REF_PROFILESS FEHERLE I E 5 4 7.1.13
9Eh REF_PROFILES6 HEWERC E SO E 6 W 7.1.14

B AW TT M 2RI GG Rl & NN B E . 3R 7-2 JEs T T R 43 v U ) 2R A AR
2 7-2. Algorithm_Configuration 5 |7 8RS

wRzxE | /B | e
B
R R [
BAKH
w w E2N
SRR
-n | | iR A
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7.1.1 ISD_CONFIG #7%72% ( fm#% = 80h ) [E L = 00000000h]
K 7-1 J&7~ 7 ISD_CONFIG , % 7-3 sxf it AT 7 .

SEIE NS e

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

&l 7-1. 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
% 7-3. ISD_CONFIG #fF#% 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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# 7-3.ISD_CONFIG FFa 7Bl (4:)

fr

FB

XA

LA

L

25-22

FW_DRV_RESYN_THR

R/W

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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# 7-3.ISD_CONFIG FFa 7Bl (4:)

fr

FB

i LA L

12-9

HIZ_TIME

R/W Oh 15 P2 B 1)
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/W Oh
i)

0Oh =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 = A~i&EH
Ch = Fi&ff
Dh = &M
Eh = ANi&EH
Fh = &

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

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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7.1.2 REV_DRIVE_CONFIG # &2} ( fW# = 82h ) [E4L = 00000000h]
K 7-2 J#7% T REV_DRIVE_CONFIG , % 7-4 Hxf I#tfT 740

A EIES NN S S

FE e I 17 R 4 L B A

& 7-2. REV_DRIVE_CONFIG #7758

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

% 7-4. REV_DRIVE_CONFIG %73 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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% 7-4. REV_DRIVE_CONFIG FERFEUH (4)

fr

FB

XA

LA

L

26-23

REV_DRV_OPEN_LOOP
_ACCEL_A2

R/W

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
NT_LIMIT

R/wW

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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7.1.3 MOTOR_STARTUP1 ##&F 2% ( fW#% = 84h ) [ 4L = 00000000h]
Kl 7-3 &7~ T MOTOR_STARTUP1 |, % 7-5 thxf 4T T A48

SEIE NS e
AT ERHURSIBE 1 KE A

K| 7-3. MOTOR_STARTUP1 775

31 30 29 28 27 26 25 24
TR \ 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 R/W-0h
15 14 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 6 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
% 7-5. 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
2825  |ALIGN_SLOW_RAMP_RA|R/W oh KT AR PRI AT 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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# 7-5. MOTOR_STARTUP1 HFERFERUH (42)

fr FB

i LA L

24-21 ALIGN_TIME

R/W Oh Fot 3505 [
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

RENT_ILIMIT

20-17 ALIGN_OR_SLOW_CUR |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

RIW oOh IPD i 5%
Oh = 50Hz

1h = 100Hz
2h = 250Hz
3h = 500Hz
4h = 1000Hz
5h = 2000Hz
6h = 5000Hz
7h = 10000Hz
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13 TEXAS
INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025

# 7-5. MOTOR_STARTUP1 HFERFERUH (42)

r FB WA St PiBA
13-9 IPD_CURR_THR R/W Oh IPD Hi3t R{E
Oh = 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 = ANiEH
13h = ANEH
14h = A&
15h = i
16h = ANiEH
17h = Ri&E
18h = i
19h = ANiEH
1Ah = NiEH
1Bh = A&
1Ch = AN@&EH
1Dh = ANi&EH
1Eh = ANiEH
1Fh = Ni&EH
8 IPD_RLS_MODE R/W Oh IPD AU
0Oh = #i 3
1h==%&
7-6 IPD_ADV_ANGLE R/W Oh IPD 87 E
Oh=0°

1h = 30°
2h =60°
3h =90°
5-4 IPD_REPEAT R/W Oh IPD $147 %L
Oh=1&
1Th=2 &
2h=3 &
3h=4 &
RESERVED R Oh ]

IQ_RAMP_EN R/W Oh FFIR S 3 PR AIAL ) 1q e R P4

Oh =Z%%H Iq FF&

1th=Ja3H Iqg TR

1 ACTIVE_BRAKE_EN R/W Oh B EshEh

Oh = 25 E 3h3)

1h = Ja FE3hH12h

0 REV_DRV_CONFIG R/W Oh T J2 ) B 3 (14 1 [ R0 S 1) 3R 30 1 8 2 IR AT 36 %
Oh = FFH LR , A1, A2 FET IE A1 IRE)

1h = PR , A1, A2 3T [ M3k sh
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7.1.4 MOTOR_STARTUP2 %%} ( fWts = 86h ) [ = 00000000h]
K 7-4 %77 7 MOTOR_STARTUP2 |, # 7-6 st bittAT 7 44,

SEIE NS e
AT E BRI E 2 MF A

K| 7-4. 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

7 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

% 7-6. MOTOR_STARTUP2 %7758 Bt i B

FB

KA

SAhL ]

31

Bk L R

Oh HBRINAL

30-27 OL_ILIMIT

R/wW

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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MCF8316D-Q1
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# 7-6. MOTOR_STARTUP2 7R FEUH (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

ERRZE R
Oh = 25 {1 #0814 ( 34/ OPN_CL_HANDOFF_THR )
1h = J3 f B sh bl
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# 7-6. MOTOR_STARTUP2 7R FEUH (42)

fr

FB

XA

LA

L

17-13

OPN_CL_HANDOFF_TH
R

R/W

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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13 TEXAS
INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025

# 7-6. MOTOR_STARTUP2 7R FEUH (42)

fir PR WA Shr PiBA
12-8 ALIGN_ANGLE R/W Oh Xt 35 A
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 = ANi&EH
1Eh = ANi&EH
1Fh = Ri&H

7-4 SLOW_FIRST_CYC_FRE |R/W Oh TR R B 3 — A RS (5 MAX_SPEED [IH /-t )
Q 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 Oh FFERrR T35 XO6 A IPD JE BB TR
EL 0Oh = OHz
1h = 1 SLOW_FIRST_CYC_FREQ & X

2-0 THETA_ERROR_RAMP_ |R/W Oh FTFMEER 0 5IFIF 0 8] 5 ZH TR 5
RATE 0h =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
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7.1.5 CLOSED_LOOP1 # 7% ( fW# = 88h ) [SAL = 00000000h]

K] 7-5 &7~ 7 CLOSED_LOOP1 , 3£ 7-7 Xt bt AT 7 4.

SEIE NS e

AT R E A BE 1 K3

K| 7-5. CLOSED_LOOP1 %77

31

30

29 28 27 26 25 24
ZHEA I OVERMODULA CL_ACC RESERVED
TION_ENABLE
R-Oh R/W-0h R/W-0h R-Oh
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
% 7-7. CLOSED_LOOP1 772 FBtiiBl
fir PR KA g4 BiEA
31 Z BRI R oh Z BRI
30 OVERMODULATION_EN |R/W Oh & i i )
ABLE Oh = ZE i
1h = Ja H i)
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% 7-7. 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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% 7-7. 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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INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025
% 7-7. 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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7.1.6 CLOSED_LOOP2 # 774 ( fW# = 8Ah ) [R4L = 00000000h]
K 7-6 < T CLOSED_LOOP2 , % 7-8 ixf b7 7 4.

A EIES NN S S

M TRCE A% E 2 34

K| 7-6. CLOSED_LOOP2 %773

31

30

29

28

27 26 25 24

Bl

‘ MTR_STOP

\ MTR_STOP_BRK_TIME

R-0h

R/W-0h

R/W-0h

23

22

21

20

19 18 17 16

ACT_SPIN_THR

‘ BRAKE_SPEED_THRESHOLD

R/W-0h

R/W-0h

15

14

13

12

1 10 9 8

MOTOR_RES

R/W-0h

MOTOR_IND

R/W-0h

#* 7-8.

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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% 7-8. CLOSED_LOOP2 HF#&7BUil (4)

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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7.1.7 CLOSED_LOOP3 #7743 ( fW# = 8Ch ) [Z4L = 00000000h]
¥ 7-7 7k 7 CLOSED_LOOP3 , % 7-9 thxf it i7 7 N 4.

A EIES NN S S

FEF e B AR B 1 P A 7% 3

K| 7-7. CLOSED_LOOP3 %773

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 11 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

% 7-9. CLOSED_LOOP3 %77 &% Bt Bl

A B i p=E A L]
31 AL R Oh AR IS
30-23 |MOTOR_BEMF_CONST |RW Oh HHL BEMF % %) 8 ffti. %2 BEMF %00 | i5 5% 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. #EJ 0 i [ 3hi5 fik Kp Al Ki
12-3  |CURR_LOOP KI RIW Oh HLI Ig A1 1d FRES Ki i 10 4. Ki = 1000 * CURR_LOOP_KI
8LSB/10"CURR_LOOP _KI {1 2MSB. % Jy 0 ] [ 2h 5 sl Kp
A Ki
2-0 SPD_LOOP_KP R/W Oh HEIRE Kp 1) 3 > MSB fiZ. Kp=0.01* SPD_LOOP_KP f{] 8LSB/
10"SPD_LOOP_KP ffj 2MSB
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7.1.8 CLOSED_LOOP4 &H7E%8 ( fWf =

8Eh ) [E 4L = 00000000h]

K] 7-8 {7~ 7 CLOSED_LOOP4 |, 3£ 7-10 Hxtbib4T 7441

SEIE NS e
FITBC & A B B % A7 4% 4

K| 7-8. CLOSED_LOOP4 {788

31 30 29 28 27 26 25 24
ek | SPD_LOOP_KP
R-0h R/W-0h
23 22 21 20 19 18 17 16
SPD_LOOP_KI
R/W-0h
15 14 13 12 1" 10 9 8
SPD_LOOP_KI MAX_SPEED
R/W-0h R/W-0h
7 6 5 4 3 2 1 0
MAX_SPEED
R/W-0h
% 7-10. CLOSED_LOOP4 {75 Bt it B
A B B p=E A L]
31 ZHER R oh ZHERI L
30-24 SPD_LOOP_KP R/W Oh HEIRE Kp 97 /> LSB fiZ. Kp=0.01*SPD_LOOP_KP ] 8LSB/
10ASPD_LOOP_KP ff) 2MSB
23-14  |SPD_LOOP_KI R/W Oh IR Ki (9 10 frfli. Ki=0.1*SPD_LOOP_KI [f) 8LSB/
10°SPD_LOOP _KI ft] 2MSB
13-0  |MAX_SPEED RIW oh FHF- LA (Hz) 9 8o 5 B R L RE () 14 Rifi. Rl
H (Hz) : {MAX_SPEED/6} , il : a5t MAX_SPEED 3 0x2710 ,
T35 K LI (Hz) = 10000(0x2710)/6 = 1666Hz
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7.1.9 REF_PROFILES1 &£ ( fW#% = 94h ) [Ef = 00000000h]
K 7-9 7R 7 REF_PROFILEST , % 7-11 tixf b k4T T A 4.

A EIES NN S S
TR E e 22 1 1o A7 e

K| 7-9. REF_PROFILES1 &%

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
% 7-11. REF_PROFILES1 & 77582 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}
4-0  [DUTY_A R/W oh 3L A 0 5 4 MSB iz
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7.1.10 REF_PROFILES2 #7175 ( fm# = 96h ) [z = 00000000h]

K 7-10 75 T REF_PROFILES2 , % 7-12 Jixf b k4T T 40

A EIES NN S S

TR E e 22 2 M) ar (74

&| 7-10. 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

% 7-12. REF_PROFILES2 #7582 Bt i}t Bf

LT E= St i
31 AHMER S R Oh AR AL
3028 |DUTY_A RIW Oh LG A 9 3/ LSB . 7L A (%) = {(DUTY_A/256)*100}
2720 |DUTY_B RIW Oh 1251 B (%) = {(DUTY_B/256)*100}
1912 |DUTY_C RIW Oh 25 C (%) = {(DUTY_C/256)*100}
11-4  |DUTY_D RIW Oh 1%Lt D (%) = {(DUTY_D/256)*100}
3-0 DUTY_E R/W Oh A= E 4 A4 MSB {2
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7.1.11 REF_PROFILES3 #f%% ( fm#% = 98h ) [Z4L = 00000000h]
K 7-11 75 7 REF_PROFILES3 , % 7-13 thxt pbik4T 7 A4,

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

& 7-11. REF_PROFILES3 /7%

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 1 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-Oh
% 7-13. REF_PROFILES3 %7752 Byt ¥
A FB =il p=L A L]
31 A BRI R Oh AR IS
30-27 |DUTY_E RIW Oh 2L E [0 4 AN LSB B, H7%5LL E (%) = {(DUTY_E/256)*100}
26-19  |DUTY_ON2 RIW oh Sl %5 He (%) = {(DUTY_ONZ2/256)*100}
18-11  |DUTY_OFF2 RIW oh S %5 HE (%) = {(DUTY_OFF2/256)*100}
10-3 DUTY_CLAMP2 R/W Oh EHALIEFE 1 5 25 L (%) = {(DUTY_CLAMP1/256)*100}
2-1 DUTY_HYS RIW Oh S PRE AR I o5 2 LU
0h = 0%
1h=1%
2h =2%
3h=3%
0 RESERVED R oh 1y
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7.1.12 REF_PROFILES4 73 ( fW#% = 9Ah ) [E4L = 00000000h]
K 7-12 E7x T REF_PROFILES4 , % 7-14 |3t it 4T 7 N 41
R A FC R

T RCEFEAEH L 4 127 A7 e

&| 7-12. REF_PROFILES4 175

31 30 29 28 27 26 25 24
ARk | REF_OFF1
R-0h 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
% 7-14. REF_PROFILES4 %7752 Bt i o
A FB =il p=L A L]
31 AR LS R Oh AR IS
30-23 REF_OFF1 R/W Oh FRWTEEE (R IEHERE 4 ) = {(REF_OFF1/256)*100}
22-15  |REF_CLAMP1 RIW oh SHRLIEE (BRI ) He ) = {(REF_CLAMP1/256)*100}
14-7 REF_A R/W Oh FEUE A (IR E 4G ) = {(REF_A/256)*100}
6-0 REF_B RIW oh REF_B ffJ 7 MSB il &
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7.1.13 REF_PROFILES5 ##3 ( fW# = 9Ch ) [EfZ = 00000000h]
K 7-13 &7 T REF_PROFILES5 , % 7-15 i sb#tAT 740

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

&| 7-13. 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
% 7-15. 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 BECE M 14 LSB. il B ( B AEMEME L ) =
{(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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7.1.14 REF_PROFILES6 #773 ( fW# = 9Eh ) [E£L = 00000000h]

K 7-14 &7 T REF_PROFILES6 , % 7-16 X sb#tiT 741

A EIES NN S S

TR E e 22 6 1 ar (7 e

& 7-14. REF_PROFILES6 #1753

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-Oh
% 7-16. REF_PROFILES6 277752 Bt i B
A FB =il p=L A L]
31 AR LS R Oh AR IS
3023 |REF_OFF2 RIW oh ST (ORI 4 H ) = {(REF_OFF2/256)*100}
22-15 |REF_CLAMP2 RIW Oh SHRLIEE ( HEKIENEN T 4) He ) = {(REF_CLAMP2/256)*100}
14-0  |RESERVED R oh 175

7.2 Fault_Configuration & 7725

#* 7-17 I T Fault_Configuration #5 17 &5 I A7 i 25 WL 2 A7 8% o 32 7-17 FROR B 1 BT a5 47 25 O 2 b i 0 B A0
NREHIALE | HARAE ST A7 25 I 4%

%% 7-17. FAULT_CONFIGURATION #7743

W  ETEEERE R iz
90h FAULT_CONFIG1 AL B 1 15 7.2.1
92h FAULT_CONFIG2 L E 2 15 7.2.2

AL TT M RIS Gt AT IE NN R BT, 3R 7-18 IR T 38 FH T Bk o Fh vy il R AR AS
% 7-18. Fault_Configuration 15 i 2585

whxe | Rm | B9
A
R R [
AKX
w w [5A
RSB
-n | EEE e
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7.2.1 FAULT_CONFIG1 #F##% ( fm# = 90h ) [4Z = 00000000h]

Kl 7-15 {7~ T FAULT_CONFIG1 , 3 7-19 HxJ i AT 7 4.

SEIE NS e

TR BB E 1 A

& 7-15. FAULT_CONFIG1 Z7Ea

31 30 29 28 27 26 25 24
R ‘ 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
7 7-19. FAULT_CONFIG1 %7758 Bt vt i
A FB B p=E A L]
31 AR LS R Oh AR LAY
30-27 ILIMIT R/W Oh PRRHR I il ( HHE ) FRIASEVEE Y R R PR
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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% 7-19. FAULT_CONFIG1 FHERFBHH (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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% 7-19. FAULT_CONFIG1 FHERFBHH (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%

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1

English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

% 7-19. FAULT_CONFIG1 FHERFBHH (4)

A B e s =LA UL
2 IPD_TIMEOUT_FAULT_E |R/W Oh B IPD i ik
N Oh = %% H
1h=J5H
1 IPD_FREQ_FAULT EN |RW Oh JEH IPD MR ki
Oh = 281
1h =5 H
0 SATURATION_FLAGS_E |RW Oh 3 F B3 TR I T30 PR TR B M A 4
N Oh = 221
1h =5 H
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7.2.2 FAULT_CONFIG2 %2} ( fm# = 92h ) [£4Z = 00000000h]
K 7-16 7~ T FAULT_CONFIG2 , % 7-20 Hhxf it i#iT 7 /48,

SEIE NS e
TR BB E 2 M3

&] 7-16. FAULT_CONFIG2 & 78

31 30 29

28 27

26 25 24

AHER S LOCK1_EN LOCK2_EN

LOCK3_EN

LOCK_ABN_SPEED

ABNORMAL_B
EMF_THR

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

10 9 8

HW_LOCK_ILIMIT DEG

VOLTAGE_HYSTERESIS

MIN_VM_MOTOR

R/W-0h

R/W-0h

R/W-0h

7 6 5

4 3

2 1 0

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

% 7-20. FAULT_CONFIG2 & 7758 2 Bt il B

fr FB KA

SAhL ]

31 Bk L R

Oh HBRINAL

30 LOCK1_EN R/wW

Oh =%:H
1th =3 H

Oh JAHBUE 1 ( RHEE )

29 LOCK2_EN R/wW

Oh = 41
1h = il

oh JE B 2 (5% BEMF )

28 LOCK3_EN R/wW

Oh = ZEH]
th=aH

Oh JAUE 3 (TCHBL)

27-25 |LOCK_ABN_SPEED RIW

Oh = 130%
1h =140%
2h = 150%
3h =160%
4h =170%
5h = 180%
6h = 190%
7h =200%

Oh S EAE B (5 MAX_SPEED [T 4L )

24-22 ABNORMAL_BEMF_THR |R/W

Oh =40%
1h = 45%
2h =50%
3h =55%
4h = 60%
5h = 65%
6h =67.5%
7h =70%

Oh 5% BEMF 8iUE BIME (5 HUY BEMF BT 73t )
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% 7-20. FAULT_CONFIG2 FFRFBH (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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% 7-20. FAULT_CONFIG2 FFRFBH (4)

fr

FB

XA

LA

L

6-4

MAX_VM_MOTOR

R/W

Oh

Oh = JMR{E
1h =18V
2h =20V
3h =22V
4h =28V
5h =30V
6h =32V
7h = 34V

i) 1 s AR R - FEATLISAT ) B K LD 2 L

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 = JGIRAH
1Th=2

2h=3

3h=5

4h =7

5h =10

6h =15

7h =20

7.3 Hardware_Configuration &775%

% 7-21 ¥ T Hardware_Configuration &7 1723 [ 76 A it 25 47 8% . 36 7-21 FRH H 0 AT 25 17 25 I A2 Hu ik 46
MALCNIREIALE |, HFHANASM RN

% 7-21. HARDWARE_CONFIGURATION #7748

fWte ey EST] AR W
Adh PIN_CONFIG B 51 i 15 7.3.1
ABh DEVICE_CONFIG1 #14 configuration1 1 7.3.2
A8h DEVICE_CONFIG2 #14 configuration2 733
AAh PERI_CONFIG1 AL E 1 1734
ACh GD_CONFIG1 MR 9K 2 25 e 1 1 7.35
AEh GD_CONFIG2 MR SRS A5 C L 2 T 7.3.6

R TT R RIS Gl AT IE NN R B G, 3R 7-22 ORI FH T R o AR vy e R AR AD .
% 7-22. Hardware_Configuration 15 A28 2455

whxe | Rm | B9
BT
R R ER
AL
w w [5A
LRI
-n | EE e
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7.3.1 PIN_CONFIG #77%% ( /W% =A4h ) [EfL = 00000000h]
K 7-17 J&7< T PIN_CONFIG , % 7-23 thxf st iT 7 /4.
p =41 ES M ST
FH T B A 5| D 25 A7
& 7-17. PIN_CONFIG 778}

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
# 7-23. PIN_CONFIG #7787 Bt
A FB& ezl Bhr ik
31 AR R Oh AR IR AL
30-29 |PWM_DITHER_STEP R/W Oh PWM 50 12 5
Oh=1
1h=2
2h=5
3h =10
28-27 |VDC_FILTER R/W Oh Vde(VM) JEJE # REL
Oh = Z& /]
1h = J8 R BRI IE B s A
2h = J3 HIFEAEH 100HZ JE I A AR
3h = J& FI 345 H 1000Hz 8 i 1L AT R
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% 7-23. PIN_CONFIG HF87Bim (4:)

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

JNHE AN () FL 5 T BEMF . fE AR | IE[ERRE 1 id 5%
H, MEEWEIE d Z%E

Oh=0°

1h=3°

2h=6°

3h=9°

4h=12°

5h = 15°

6h = 18°

7h = 21°

8h = 24°

oh = 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 RIW Oh R B BRI R PR ] (1 e K Th % . e KIhER ( LLRLFE AL ) =
(MAX_POWER / 2™) * 100

109 |FG_IDLE_CONFIG RIW Oh HUBLEE L2 ORI FG ML

Oh = FG k43 HE45HUIRASHL R T FG_CONFIG Al LWL IE R i R
1h = FG i

2h = FG ifis

3h = FG #hi i

8-7 FG_FAULT_CONFIG RW Oh HORRAS WA 1) FG Bl . B FG_BEMF_THR 52 3 ) BEMF RI{H
( 4 FG_CONFIG # 1)

Oh = {8 F 4K EEHLI 1 i )5 — A FG 55

1h = FG i

2h = FG #iifik

3h = £ BEMF [#Z BEMF J{H UL F 28 FG —HATETRE

6 ALARM_PIN_EN R/W Oh o R B
Oh = 2%/
1h= B

5 BRAKE_PIN_MODE RIW Oh Hi12h ) e
Oh = {13k
1h = X} 55l 3l

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 = fi ] ALIGN_ANGLE B¢ & #4755 il 5l
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% 7-23. PIN_CONFIG HF87Bim (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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7.3.2 DEVICE_CONFIG1 %25 ( /W = A6h ) [E4L = 00000000h]
Kl 7-18 7k T DEVICE_CONFIG1 , % 7-24 i ieiksr 7 vl

A EIENI NS
PTG B 28 1 27 A7 2%
&l 7-18. DEVICE_CONFIG1 %7758
31 30 29 28 27 26 25 24
ZHE R RESERVED DAC_SOx_SEL PWM_DITHER I2C_TARGET_ADDR
_MODE
R-Oh 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
% 7-24. DEVICE_CONFIG1 &7 58 Bt i B
L FB R §-20A LA
31 LR R oh ZHERI
30 RESERVED R Oh R
29-28 |DAC_SOx_SEL R/W Oh 7£ DACOUT2 1 SOx i i& 2 [l 1T 1k 4%
0Oh = DACOUT2
1h = SOA
2h = SOB
3h =S0C
27 PWM_DITHER_MODE R/W Oh PWM £l 2l 2
Oh = ==t
1h = BEHLE
26-20 12C_TARGET_ADDR R/W Oh 12C H bpihht
19-5 EEPROM_LOCK_KEY R/W Oh & Fl EEPROM R/W {2415 ft) EEPROM 4 RS 2540 . I BT
LA IR 255 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 9 nFAULT #1 FG 31 JE F W36 s
Oh = %%
1h = R
1-0 BUS_VOLT R/W Oh R E 2R E
Oh =15V
1h = 30V
2h =40V
3h = Fid
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7.3.3 DEVICE_CONFIG2 %45 ( fW# = A8h ) [E4L = 00000000h]
Kl 7-19 75 T DEVICE_CONFIG2 , % 7-25 il ieik4T 7 vl

AP ST
T B & A 75 47 25
Kl 7-19. DEVICE_CONFIG2 & f#3%
31 30 29 28 27 26 25 24
Ry ‘ INPUT_MAXIMUM_FREQ
R-0h R/W-0h
23 22 21 20 19 18 17 16
INPUT_MAXIMUM_FREQ
R/W-0h
15 14 13 12 11 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
# 7-25. DEVICE_CONFIG2 %7837 B il B
b FB KA - Lna YL
31 ARG R Oh AR gL
30-16 | INPUT_MAXIMUM_FREQ |R/W Oh S NFEHERE A 5 B “ B SPEED 5 IS 4%
Hil”, WRLT 100% S AL = SRS
INPUT_MAXIMUM_FREQ
15-14 SLEEP_ENTRY_TIME R/wW Oh 25 \J5 (SPEED_MODE) {R#1E SLEEP_ENTRY_TIME [1JHiEHR 3
ANBEBR T ZBEN | Rk NIEIRAR
Oh = 7 SPEED 5| I{RFHIKH T F] 50ps N #E NREARIRZS
1h = 7£ SPEED 5| IR FFICHE Pk 5] 200ps Ik NBEHRIRZS
2h = £ SPEED 5| R FHIK iP5 3] 20ms i ik N FERRARZS
3h = 7£ SPEED 5l IR FFICHE X B 200ms I 3#E A FEIRARZS
13 |DYNAMIC_CSA_GAIN_E (RW Oh ISR CSA R , UMELE AT KT R34 th (s 4
N Oh = %5H
th=EH
12 DYNAMIC_VOLTAGE_GA |R/W Oh BB RN S, DMEERTA RE HP R Sl e R
IN_EN Oh=%H
1th= 5 H
11 DEV_MODE R/W Oh A R
Oh = LA
1h = BEIRAE
10-9 PWM_DITHER_DEPTH R/W Oh PWM | 2hi5 5
Oh = Z5F PWM #}3)
1h=5%
2h=7.5%
3h =10%
8 EXT_CLK_EN R/W Oh J FA B I b AR =
Oh = £l
1th=JEH
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% 7-25. DEVICE_CONFIG2 F8RF B (4)

P

FB

i 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 R FAMEE T 1
0Oh = Z£H

1th=JEH

3-2

EXT_WDT_CONFIG

R/W Oh F 1 2 18] (i 1] (GPIO/I2C)
Oh = 100ms/1s
1h = 200ms/2s
2h = 500ms/5s

3h = 1000ms/10s

EXT_WDT_INPUT_MODE

R/W Oh SR T TH NI
Oh = @il 12C #HAT A T THufi K

1h =il GPIO BEATE | 1Al K

EXT_WDT_FAULT_MOD

E

R/W Oh SN T AR
Oh = {4 &

1h = 8794 MOSFET B T =&
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7.3.4 PERI_CONFIG1 #f73% ( fW#% = AAh ) [E L = 00000000h]

&l 7-20 &8 7 PERI_CONFIG1 , % 7-26
R PIENC R
b1 BT A7 A 1

Tt BEEAT T4

&l 7-20. PERI_CONFIG1 & 75

31 30 29 28 27 26 25 24
THAR 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
% 7-26. PERI_CONFIG1 Hf7 2Bt B]
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 b i ) Bt e ik e st 1]
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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% 7-26. PERI_CONFIG1 FFSBFEUH (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 R/W Oh DIR 5|7 &%

Oh = 451 i# DIR

1h = 3@ M £ 55 OUTA-OUTB-OUTC % i DIR 5|4
2h = j@ i W ER OUTA-OUTC-OUTB & it DIR 51
3h = f {5  DIR

18 DIR_CHANGE_MODE  |R/W Oh %t DIR ] JERAS AR L F i 7

Oh = eS| DIR 224k A% HUPL A 1B 1A 1SD 17

1h = F£ FFERINE) RTLAA TR I S5 52 [ 9K ) i A 75 1)

17 SPEED_LIMIT_ENABLE |R/W Oh JA LI BE R ) BRI BEAR A AP BT AR, 39
FULE P B A9 MAX_SPEED

Oh = % T S B )

1h = J PR B A

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 #5214,

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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% 7-26. PERI_CONFIG1 FFSBFEUH (4)

fr

FB

XA

LA

L

4-0

RESERVED

R

Oh

TRE
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7.3.5 GD_CONFIG1 & 7#4% ( /R = ACh ) [E£L = 00000000h]
K 7-21 &ox T GD_CONFIG1 , % 7-27 it bik4T 7 /4.
AR EMINEE N
T T 5 A 30K ) 24 152 B 1) B A7 1
& 7-21. 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
% 7-27. GD_CONFIG1 A5 F By
TEEE: *7l 4 i
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 155
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 it Jk H1°F Ry 34V
1h = VM i HF Sy 22V
18 OVP_EN RIW oh e R
Oh = ZE i IR R4
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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# 7-27. GD_CONFIG1 FFRFERURH (4)

A FB& b=l Bhr Vil
13-12 |OCP_DEG R/W Oh OCP #i 4 W fik bt I7]
Oh = OCP #HitZRUfikhist 7] 4 0.2us
1h = OCP #iJRUE kI [F] 4y 0.6ps
2h = OCP HigRUg kit 7] K 1.2us
3h = OCP HisR Ukt [ 1.6us
1 RESERVED R Oh TR
10 OCP_LVL R/W Oh BUR/
Oh = OCP Z:4% )y 16A ( JL7HU{H )
1h = OCP %40 24A ( L7 )
9-8 OCP_MODE R/W Oh OCP i fAbi =
Oh = i i 5 B i
1h = &9 5% 500ms J5 E3hE IR
2h = Ri&EH
3h = RiEH
7 RESERVED R Oh o]
6 RESERVED R Oh 175
5 RESERVED R Oh 175
4 RESERVED R Oh 155
3 RESERVED R Oh 155
2 RESERVED R Oh 1554
1-0 CSA_GAIN R/W Oh RSB 2 25 (N AE DYNAMIC_CSA_GAIN_EN = 0x0 A {i
M)

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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7.3.6 GD_CONFIG2 & #74% ( f# = AEh ) [E4L = 00000000h]
K 7-22 Sox T GD_CONFIG2 , % 7-28 it tbiksT 7 /4.
AR EMINEE N

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

K| 7-22. GD_CONFIG2 & 78

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

% 7-28. GD_CONFIG2 F 75 FZ B

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 o4 s L, 7 PR o)

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 Ky 3.3V

1h = SIS 5.0V

2h = EEHEA 4.0V

3h = [#E N 5.7V

20 BUCK_DIS R/W Oh A B

Oh = J& B IR A2 s 4%
1h = 200 L Fa a4

19-17 MIN_ON_TIME R/W Oh ICO MOSFET ) 38 I [a]
Oh = 0us
1h = 3T R ER HF I E
2h = 0.5ps
3h =0.75us
4h = 1ps
5h =1.25ps
6h = 1.5ps
7h =2us

16-13 RESERVED R Oh TR

12-0 RESERVED R Oh TR

136 VIR Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025

7.4 Internal_Algorithm_Configuration & 7%

# 7-29 #IH T Internal_Algorithm_Configuration 27 1725 fUA76ifi 25 BLSS 27 47 8% o R 7-29 TR RSB H I PTG 25 47 245 D
FE ML ER A R R AL E , B ARNAS U738 2

% 7-29. INTERNAL_ALGORITHM_CONFIGURATION #1735

ks BHEBHEEE TR o
AOh INT_ALGO_1 P AR L 7.4
A2h INT_ALGO 2 P EERC E 2 5 7.4.2

SR U7 ) SRR 2 ik YA n] o BN R BT . 3R 7-30 JEaR T A T A3 R U i) SR A AR
# 7-30. Internal_Algorithm_Configuration 5 7] 287

AvE
yxe | rm | 5
BLH Y
R R X
EPNE it
w w E2N
BB ERME
n | R A
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7.4.1 INT_ALGO_1 #7455 ( fW# = A0h ) [E£fZ = 00000000h]
K 7-23 &ox T INT_ALGO_1 , % 7-31 thxf it 47 7 /4.

A EIES NN S S

FAF e B P A S 5 25 17 3% 1

K] 7-23. INT_ALGO_1 &77%

31 30 29 28 27 26 25 24
#/Ef% | ACTIVE_BRAKE_SPEED_DEL | SPEED_PIN_GLITCH_FILTER | FAST ISD_EN ISD_STOP_TIME
TA_LIMIT_EXIT
R-Oh 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 11 10 9 8
BRAKE_CURR RESERVED
ENT_PERSIST
R/W-0h R-Oh
7 6 5 4 3 2 1 0
RESERVED \ REV_DRV_OPEN_LOOP_DEC
R-Oh R/W-0h

% 7-31. INT_ALGO_1 &8 7B Uil

e TR HH =00; BLEA

31 25 (BRI R Oh ZHBRL IR AL
30-29  |ACTIVE_BRAKE_SPEED |R/W oh T T 5 AR 2 I 1 25 B, AT BRI 4 1 3 3 5
_ DELTA_LIMIT_EXIT Oh=2.5%
1h =5%
2h=7.5%
3h=10%

28-27 SPEED_PIN_GLITCH_FIL |R/W Oh N FH 3 5] s N ) TP i o
TER Oh = TLHHLIBS A%

1h =0.2us

2h = 0.5us

3h =1.0us

26 FAST_ISD_EN R/W Oh 76 1SD $A a) Sz B s
Oh = X F fuigt ISD
1h = J3 FH% 1ISD

25-24 ISD_STOP_TIME R/W Oh 7E 1SD J1H] 75 B B ATLAL 45 IR A B4R 820 [R]
Oh =1ms

1h =5ms

2h = 50ms

3h =100ms

23-22 ISD_RUN_TIME RIW 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/W Oh ISD JoyZ: T SE AR I 3405 B 77 ] ) R A
Oh = 500ms

1h = 750ms

2h = 1000ms

3h =2000ms
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# 7-31. INT_ALGO_1 FERFERUH (&)
S KA Sh P18

19-17  |AUTO_HANDOFF_MIN_B |R/W Oh I 55/ BEMF. 25 [ 214 £ 8 FI I & i
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 R

2-0 REV_DRV_OPEN_LOOP |R/W Oh S [ SR A ekt 3 18] 22 87 Y 6407 34 sk B2 7 4 B
_DEC Oh = 50%

1h =60%

2h =70%

3h =80%

4h = 90%

5h = 100%

6h = 125%

7h = 150%
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7.4.2 INT_ALGO_2 &7%% ( fe# = A2h ) [E£L = 00000000h]
K 7-24 BoR T INT_ALGO_2 , % 7-32 hxfitbiss 740,

p =41 ES M ST

AT E W EE S 74 2

K] 7-24. INT_ALGO_2 #7173

31 30 29 28 27 26 25 24
ek | FLUX_WEAK_KP
R-0h 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-Oh R/W-0h R/W-0h R/W-0h R/W-0h

% 7-32. INT_ALGO_2 & s 7By

A B B p=E A L]
31 AR LS R Oh AR LAY
30-21  |FLUX_WEAK_KP RIW Oh SAREFR B Kp 9 10 fift. Kp = 0.1 * FLUX_WEAK_KP ffJ 8LSB/
10AFLUX_WEAK_KP {1 2MSB.
20-11 FLUX_WEAK_KI R/W Oh IR Ig AT Id FRE Ki (1) 10 ffl. Ki=10* FLUX_WEAK_KI
8LSB/10°FLUX_WEAK_KI f) 2MSB.
10 FLUX_WEAK_ENABLE |R/W Oh = SR

Oh = 25155
1h = J3 59

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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13 TEXAS

INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025
% 7-32. INT_ALGO_2 HAFHFEHLH (%)
b TR b il B BLHI
5-3 ACTIVE_BRAKE_BUS_C |R/W Oh E BN Z TR ) B A R e

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 = IR1E Als

2 ISD_BEMF_FILT_ENABL |[R/W Oh 7E 1SD #iiE]j5 Ff BEMF 45

E Oh = %%

1th=jEH
1 CIRCULAR_CURRENT_L |R/W Oh ILIMIT B)HC B 55 04 B A PR 2 8] B 26 R

IMIT_ENABLE Oh = ZX YRR s PR A < ILIMIT * sqri(2) 7T LA W2 HH a3

1h = J3 FAGER R  ILIMIT S22 (B AR d i
0 IPD_HIGH_RESOLUTION [R/W Oh IPD =43 H e di e

_EN Oh=%M

1th=jgH
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8 RAM ( kit ) &7 asmgt

8.1 Fault_Status &778

% 8-1 FIHH T Fault_Status &7 17 5 I AA M 2SI 2P A7 28 0 3R 8-1 TR A1 (1 T ar A7 45 O A% 1k 05 R0 O B 114
i E , JFHARNB A AN

%% 8-1. FAULT_STATUS #7175

fws BT RAESHE R o
EOh GATE_DRIVER_FAULT_STATUS WURIR 25 2547 58 5 8.1.1
E2h CONTROLLER_FAULT_STATUS WROR TS A7 45 8.1.2
24Ch  EEPROM_FAULT_STATUS EEPROM #FEIRZ 77 7 8% 17813

IR AL ) SRR 28 5 RS AT IE SN R BT, K 8-2 JEoR T A T ER 4 Ry ) 2R A AR A
2 8-2. Fault_Status i i 25 8RAG

wazn | mm | B
BT
R R EER
BB A
-n | EEE eI
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8.1.1 GATE_DRIVER_FAULT_STATUS %7728 ( /W% = EOh ) [E/L = 00000000h]
¥ 8-1 & 7x T GATE_DRIVER_FAULT _STATUS , % 8-3 st Ibik4T T /4.

A EIES NN S S

5 TR AR D06 0 4 s (P AR A

& 8-1. 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

% 8-3. GATE_DRIVER_FAULT_STATUS &7 Br i B5

A B KA =LA UL
31 DRIVER_FAULT R Oh AL BR 251 8 i R 75 5 F 32 i B
30 RESERVED R Oh e
29 RESERVED R Oh ez
28 OCP R Oh AR
Oh = ARG B 1 745 5
1h = K 2 s Bl
27 RESERVED R Oh e
26 OVP R Oh AR (VM) i R ARk A&
Oh = RAE VM G332 545 0
1h = 7€ VM AR 205 1% v
25 RESERVED R Oh R
24 RESERVED R Oh 1R
23 oTW R Oh I SRS

Oh = Al 25 A& 75
1h = A 3 &

22 oTS R Oh I HOCHRR S

Oh = A Aar il 21 i #ASC

Th = A I 3 H4O% W

21 OCP_HC R Oh OUTC @ fiJT5% - Hadiftik &

Oh = >R7E OUTC R MIT o6 LAl 2 i
1h = ££ OUTC I 2% AR I 2L it
20 OCP_LC R Oh OUTC FIfIRMIT 5% LK FRAS

Oh = R fE OUTC HARMIIT 5% LAG I 2 id 37
1h = ££ OUTC HMIEMITT % AR I 2L it
19 OCP_HB R Oh OUTB il % _Epid i kas

Oh = k£ OUTB s fllJT 5% LAl 2 i
1h = #£ OUTB R &l JT 5 Bl 25
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% 8-3. GATE_DRIVER_FAULT_STATUS HRFEUH (%)

fr FB it LA ]
18 OCP_LB R Oh OUTB fRMIIT 5 L it SR A
Oh = RfE OUTB KMIMITT 3¢ LA N B3 i
1h = 7£ OUTB [R5 el 5 i
17 OCP_HA R Oh OUTA {56 i id R 2
Oh = R7E OUTA BT 5% LAl 23 i
1h = ££ OUTA M= T 2% AR IS it
16 OCP_LA R Oh OUTA IFRMIFF 5% L id AR
Oh = AR7E OUTA HUERMIT % E A 2L it
1h = ££ OUTA HMERMIIT 5% A& I 2L it
15 RESERVED R Oh {554
14 RESERVED R Oh TR
13 BUCK_OCP R Oh e s s A I AR A
Oh = e 1 J s 2 [k 28 1L i
Th = A0 2 B H A8 e 253Vt
12 BUCK_UV R Oh e s s 4 IR AR
Oh = RAT I E IR AR 4% ) E
Th = e 1 B A2 B 4% XS
11 VCP_UV R Oh FELA 22 R IR A
Oh = Al B Ffif R R
Th = el 3 TR K
10 RESERVED R Oh TR
9 RESERVED R Oh (3
8 RESERVED R Oh TR ER
7-0 RESERVED R Oh RE
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8.1.2 CONTROLLER_FAULT_STATUS %7 ( f#% = E2h ) [£AL = 00000000h]
] 8-2 J&7x T CONTROLLER_FAULT STATUS , % 8-4 it Hhih4T 7 /28

SEIE NS e

B AR A R RS

| 8-2. CONTROLLER_FAULT_STATUS #78

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-0h R-0h R-0Oh R-0h R-Oh R-0Oh R-Oh
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-0h R-0h R-0Oh R-Oh R-0Oh R-0h R-0h
15 14 13 12 11 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-0Oh R-0h R-0h R-0h
7 6 5 4 3 2 1 0
RESERVED | 12C_CRC_FAU | EEPROM_ERR | RESERVED |WATCHDOG_F| RESERVED RESERVED RESERVED
LT_STATUS _STATUS AULT
R-0h R-0h R-0h R-0Oh R-0h R-0Oh R-0Oh R-Oh
% 8-4. CONTROLLER_FAULT_STATUS #7388 ¥ Bt
fr FB KA B ik
31 CONTROLLER_FAULT R Oh F5 | 2R WU EUIR 2 2 AR
30 RESERVED R Oh e
29 IPD_FREQ_FAULT R oh IPD i ik A
28 IPD_T1_FAULT R oh IPD T1 fighiaik s
27 IPD_T2_FAULT R oh IPD T2 Hehiatk A
26 RESERVED R Oh {584
25 MPET_IPD_FAULT R oh $67 MPET Hh BEAT Fhu i 00 5 ) 52
24 MPET_BEMF_FAULT R Oh F87R" MPET BEMF 5 00 & 3 (8] 48 1%
23 ABN_SPEED R Oh FaoR e RS L BIE R 0
22 ABN_BEMF R oh J67 5% BEMF INUBE S bt
21 NO_MTR R Oh BZRTCHLHL (( 2RAH ) Wik
20 MTR_LCK R Oh FeoR T Ak — A F ML E ( BEMFAESE S JEHAL )
19 LOCK_LIMIT R Oh T e vV PR ) b
18 HW_LOCK_LIMIT R Oh P AR A H I PR s
17 MTR_UNDER_VOLTAGE |R Oh ¥878 VM b 1) AT e B R
16 MTR_OVER_VOLTAGE R Oh FE78 VM i ] fic o s i R
15 SPEED_LOOP_SATURAT |R Oh FE 7~ EA PR A AT
ION
14 CURRENT_LOOP_SATU |R Oh TR LI B T AN
RATION
13 MAX_SPEED_SATURATI |R Oh FE 7~ B KT PR 1) v A
ON
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3 8-4. CONTROLLER_FAULT_STATUS HHFHFBUH (4)

A B e s =LA UL

12 BUS_POWER_LIMIT_SA |R Oh PRk (MNERALL ) ThEE IR IR
TURATION

11 EEPROM_WRITE_LOCK |R Oh R B T EEPROM 5 ABE
_SET

10 EEPROM_READ_LOCK_ |R Oh ¥R E T EEPROM U452
SET

9-8 RESERVED R Oh e

7 RESERVED R Oh e

6 I2C_CRC_FAULT STATU |R Oh Fo7 12C B b CRC
s

5 EEPROM_ERR_STATUS |R Oh 577 EEPROM *f [ i

4 RESERVED R Oh e

3 WATCHDOG_FAULT R Oh TER A | AN

2 RESERVED R Oh 155

1 RESERVED R Oh i

0 RESERVED R Oh {5
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8.1.3 EEPROM_FAULT_STATUS #7728 ( /W% = 24Ch ) [E£L = 0000h]
K 8-3 JE/x T EEPROM_FAULT_STATUS , % 8-5 thxf it AT 17144
AR EMINEE N

EEPROM #ifa iR A8 45 A7 2%

| 8-3. EEPROM_FAULT_STATUS & 778

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

% 8-5. EEPROM_FAULT _STATUS 28 7B i B

A B e it =LA UL
15-5  |RESERVED R Oh f e
4 EEPROM_CRC_FLT_STS|R Oh EEPROM CRC #is # IR 4

Oh = KKl 5] EEPROM CRC % 15 i % 2% 12
1h = #:13| EEPROM CRC 45153 i % 4% 1

RESERVED R Oh 18
EEPROM_PARITY_FLT S|R oh EEPROM 73l gl 12 iR 2
TS Oh = KK E] EEPROM % (A% 56 ik it i b 2% 1
1h = #:1%] EEPROM (AL 36455 46 1
1 RESERVED R Oh ey
0 RESERVED R Oh ey

8.2 System_Status F75%

%% 8-6 Fllti T System_Status % 17 as HIFFfifi S W A7 A7 6% - 2% 8-6 THR A M K I 25 474 O F8 St bk #0840 0y £ B7
WA , I AN F AR

% 8-6. SYSTEM_STATUS #H7E%

23 HFREE Y 2o 4
E4h ALGO_STATUS RGN AR 47 8.2.1
E6h MTR_PARAMS RGRE A5 47 8.2.2
Esh ALGO_STATUS_MPET RGN AL 5 8.2.3

ALV R R 2 Gty il aE BN R BT, 3R 8-7 JBoR 13 AT St a0 Hh vy 1 28 24 (AR A
3 8-7. System_Status j i RAIAUT

whxe | Rm | B9
BLHLE Y
R R X
BAIEER A
n | | S0 ROk Af
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8.2.1 ALGO_STATUS #f#%% ( fW# = E4h ) [E4L = 00000000h]
K 8-4 JE/x T ALGO_STATUS , % 8-8 Hixt it iT 1 M4

AR EMINEE N

EHh RGRAIESHRE

&l 8-4. 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-0h R-0h R-0h

% 8-8. ALGO_STATUS 757

pr FB KA L40A L]
31-16  |VOLT_MAG R Oh TR P SE B IR R R 16 Ar{E . N A HHE 5 (%) =
(VOLT_MAG * 100 / 32768)%
15-4 DUTY_CMD R Oh 12 fofl , $R PWMABLAER AR BRI 5 L
DUTY_CMD (%) = (DUTY_CMD/4095 * 100)%.
RESERVED R Oh 73|
SYS_ENABLE_FLAG R Oh 1 2R GUI W LA 9 774% 0 Rom GUI IE B T 1 it 2% BRI S
1-0 RESERVED R Oh ]
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8.2.2 MTR_PARAMS ##7%% ( W% = E6h ) [E4L = 00000000h]
K| 8-5 fE/x T MTR_PARAMS |, % 8-9 thxfithi#kdT 7 A48

R A FC R
HHHEN SR
&l 8-5. MTR_PARAMS #7752
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 11 10 9 8 7 6 5 4 3 2 1 0
MOTOR_L ’ RESERVED
R-0h R-0h
% 8-9. MTR_PARAMS 7 2¢F Bt B
iz FE KA B B
31-24  |MOTOR_R R Oh $67 MPET SUARH L HUBE F) 8 A 48
23-16 MOTOR_BEMF_CONST |R Oh F878 MPET 45 BEMF # &) 8 fifd
158  |MOTOR_L R Oh $67 MPET U480 UL U ) 8 A48
7-0 RESERVED R Oh {5
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8.2.3 ALGO_STATUS_MPET #7174} ( s = E8h ) [ £ = 00000000h]
[l 8-6 J&/~ I ALGO_STATUS_MPET , % 8-10 s sbikAT 7 /4.

A EIENI NS
5 MPET Z280FIRE
K| 8-6. 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
% 8-10. ALGO_STATUS_MPET 725 Bt i BA
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

8.3 Bt Ay

R 8-11 FIH T A A7 A7 SR AUl SR RN AP A7 8% o R 8-11 HROR B M K BT A 37 47 25 (i 4% 13400 S A0 O B o7
B, IFHANBE RN

* 8-1. T

fwEs B R4S FIRAIR W
EAh ALGO_CTRL1 LR ntEyea 71 8.3.1
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SRHBL YT [ R 2 1 g TS BN R BT . 3R 8-12 JEuR 1T IEH T I 0 v v ) R AR
R 8-12. A3 FHEHI Vi F R BUANRS

yAxE | RB | 5

e

R R |

SA%H

w w E2N

SRR

- | | S e BRI
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8.3.1 ALGO_CTRL1 %7 ( fw# = EAh ) [ZI = 00000000h]
K 8-7 & 7 ALGO_CTRL1 , % 8-13 s skt 47 7 /2.

A EIENI NS
B E
& 8-7. 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| RESERVED RESERVED
ICKLE
R/W-0h R/W-0h R-Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED
R-0Oh R-Oh
% 8-13. ALGO_CTRL1 Hf 8RBt
e FR R st LA
31 EEPROM_WRT RIW oh WL N RAM/E T % 17285 A 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 175 4 B Bl B
T
27-20 EEPROM_WRITE_ACCE (W Oh EEPROM E1ijj 1| %47 (0xA5)
SS_KEY
19-11  |FORCED_ALIGN_ANGLE |R/W oh LE SRR FRAS T O RrA ( LARENIARE ) (12
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 o 5% 06 2 FE B 46 FEE 59 395%360 , B 35 JiF, S FHEI AR B =
(FORCED_ALIGN_ANGLE % 360)deg
10 WATCHDOG_TICKLE ~ |R/W oh 16 12C B F AR T 1A RAM 1. SR 2 R ge 44
EXT_WDT_CFG il [1i%A1 5 A Ox1. 520 245% 0547 0x0.
9 RESERVED R Oh {588
8-1 RESERVED R Oh pin=
0 RESERVED R Oh 1588

8.4 Algorithm_Control & 733

*® 8-14 Bt 1 Algorithm_Control #5 {743 (A7 fili 2 WUR 77 A7 4% . 4% 8-14 HHRF 10 BT AT w5 A7 2 (i A% LBk #8240
REKAE , IF EANBE AN E.

% 8-14. ALGORITHM_CONTROL #7%%

ks B BT TR D
ECh ALGO_DEBUGT ERPR ki Fea 8.4
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# 8-14. ALGORITHM_CONTROL #7235 (4¢)

¥  HTEAEER R RaRLis #a
EEh  ALGO_DEBUG2 SR A A 4 1 8.4.2
Foh CURRENT_PI FEFIETHEAL P i 2% 7843
F2h SPEED_PI FEFIIREIE P &% i 8.4.4
F4h DAC_1 DACH # il %7 47 %% 17845
Féh DAC_2 DAC2 il % 7 %% 7 8.4.6
F8h EEPROM_SECURITY EEPROM 7 &4 45 £7-4% 15 8.4.7

ALV 10 R AL g A E RN N R BT . 3R 8-15 JB/R T3& AT Uk 4 b by 1) 2R AR (4G
% 8-15. Algorithm_Control 5 5] 5 BI4RAG

wazn | Rl | B8
B
R R ER
HAKM
w w EX
SRR
-n | EEEEET I
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8.4.1 ALGO_DEBUG1 #f##% ( fW# = ECh ) [E£L = 00000000h]
K 8-8 &7~ T ALGO_DEBUGH1 , % 8-16 ixf kit 1T 7 4.

AR EMINEE N

FAF IR 0 S s ) 25 17 2%

&l 8-8. ALGO_DEBUG1 775

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
% 8-16. ALGO_DEBUG1 Z 758 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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% 8-16. ALGO_DEBUG1 HFfERF Bl (4)

fr

FB

XA

LA

L

9-0

RESERVED

R

Oh

TRE
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8.4.2 ALGO_DEBUG2 ####% ( fi# = EEh ) [24L = 00000000h]
K 8-9 /< T ALGO_DEBUG2 , % 8-17 ixf kit 17 7 4.
AR EMINEE N
FAF IR 0 S s ) 25 17 2%
&l 8-9. 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

% 8-17. ALGO_DEBUG2 %738 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% FH FEL IR it

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
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% 8-17. ALGO_DEBUG2 HFfEF Bl (4)

fr

FB

XA

LA

L

15-6

FORCE_VQ_CURRENT_
LOOP_DIS

R/W

Oh

EAE FE HBL R B 6 R R PR BB % B V. 15 CURRENT_LOOP_DIS
= 0b1, J{# ] FORCE_VQ_CURRENT LOOP_DIS #ii| Vq ; fi
FORCE_VQ_CURRENT_LOOP_DIS < 500 , il mgRef =
(FORCE_VQ_CURRENT_LOOP_DIS/500) ; ft
FORCE_VQ_CURRENT_LOOP_DIS > 512 , ll] )y
(FORCE_VQ_CURRENT_LOOP_DIS - 1024)/500, 4 %f# : 0 &
500 L% 512 % 1000

MPET_CMD

Oh

BEE Y Ox1 N H B NS & (MPET) #li2

MPET_R

Oh

£ RUHL S B B R o i ) ELATL R L
Oh = 7 FL 2 Bl 2 i At o 42 ) ERL AL B FEL
1h = 75 LS H B IR R AT R E B

MPET_L

Oh

AE RUHLZ B B Bt o s ) R PR AR
Oh = 7 R 2 Eiel 2 il it v 225 ) FLTL P AR
1h = 78 LS HIN B s Y R e

MPET_KE

Oh

fE NS HO R BI TR T8 H e HL BEMF &0l &
Oh = £ AL S H & Bl R vh 25 H] HL L BEMF H 30l &
1h = 7E LS EN B FIRE TR AT L BEMF 3 S0l &

MPET_MECH

Oh

E LS B & B s ) LU Z 2 &
Oh = 7£ UL 2 & il e v A5 F F UYL Z 2 2
1h = 78 AL ZHI B FI R TR AT LS Bl &

MPET_WRITE_SHADOW

W

Oh

BN Ox1 AR S BB T H AR
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8.4.3 CURRENT_PI &7###% ( fR#% = FOh ) [Z4L = 00000000h]
K 8-10 J#/x T CURRENT_PI , % 8-18 st it i#4T 7/ 4f
IR [E B R R,

RO R P #EH 4%

&| 8-10. CURRENT _PI #7775

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
% 8-18. 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 [

15-0 CURRENT_LOOP_KP R Oh

FLU % Kp 89 10 f2fH ; 5 CURR_LOOP_KP A
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8.4.4 SPEED_P| %7752 ( fW#% = F2h ) [£/Z = 00000000h]
K 8-11 Jg7~ 7 SPEED_PI , 3% 8-19 WX bk f7 T /4H.

bR S NS

{6 B3 P42 &%

&| 8-11. 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

% 8-19. SPEED_PI #5#i| & 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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8.4.5 DAC_1 &5 ( fW# = F4h ) [Zfz = 00110000h]

K 8-12 B/” T DAC_1, % 8-20 HxttittrT 74l
ACEMINSE
DAC1 = #l| & 17 2%

K| 8-12. DAC_1 &7 f7-8%

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-0h 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
# 8-20. DAC_1 HIE8 7B
LD H7 STr B8
31-21 RESERVED R Oh {357
20-17 DACOUT1_ENUM_SCALI |R/W 8h DACOUT1 HIaei%E [ T M DACOUT1_VAR_ADDR % [ i
NG EXE’J%HMJE%%U\ 2DACOUT1_ENUM_SCALINGo 1Xé'l
DACOUT1_SCALING 4 0x0 i} , DACOUT1_ENUM_SCALING #
2%
16-13 DACOUT1_SCALING RIW 8h DACOUT1 BytL#IF%. M DACOUT1_VAR_ADDR L5 fistuhil 2

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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# 8-20. DAC_1 HHFHRFBUH (&)

fr

FB

XA

LA

L

12

DACOUT1_UNIPOLAR

R/W

Oh

fii & DACOUT1 f#rit. a5 DACOUT1_UNIPOLAR = 0x1 , s
& = ((DAC1 Voltage*Base Value) )/((3* DACOUT1_SCALING)) ;
4% DACOUT1_UNIPOLAR = 0x0 , Ns£BR{H = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT1_SCALING)) ; JHk Hiji
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 )

DACOUT1_VAR_ADDR

R/W

Oh

DACOUT1 LA & 1 12 Arishk
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8.4.6 DAC_2 % 17#% ( fm# = F6h ) [E A = 00XX0000h]
K 8-13 7 T DAC_2 , # 8-21 st bithfT 7 A4,

ACEMINSE
DAC2 ¥ #l| & 17 2%

K| 8-13. DAC_2 & f7-8%

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
# 8-21. DAC_2 HE¥ 7B
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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# 8-21. DAC_2 BT BUH (&)

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 = B ( o2 )

13-0  |DACOUT2_VAR_ADDR |RMW Oh DACOUT2 -2 il At ) 14 skl
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8.4.7 EEPROM_SECURITY %72 ( fW# = F8h ) [E/L = 0000h]
€ 8-14 J# 7= T EEPROM_SECURITY , % 8-22 s} Jti#t4T T A 4.
A EIES NN S S
EEPROM 2445l 5 /7 4%
& 8-14. EEPROM_SECURITY %7£3%

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
% 8-22. EEPROM_SECURITY %1727 Bt .81
DAL - KA Hhr ]
15 RESERVED R Oh feg
14-0  |USER_EEPROM_KEY |R/W Oh FH T EEPROM BUHEAT SIS A F P 5 N 554, 24
EEPROM_LOCK_MODE = 0x1. 0x2 fJ , B{ELALE N
EEPROM_LOCK_KEY & A4 EEPROM

8.5 HiEXBHFFH

* 8-23 H | EIEAR B A AR A AR AR N A A7 A8 o R 8-23 TR A (T A Ar A7 & i 4 1 bk #48 MEAR O B FA) oz

B, I HANBEF RN
*® 8-23. HEZBFHH

s B4 E TR :ilbig
18Eh ALGORITHM_STATE M FIRRAS A A 47 8.5.1
194h FG_SPEED_FDBK FG 3 R 172 1 8.5.2
40Ch BUS_CURRENT THEAR O B S 2 IR BT A A %5853
444h PHASE_CURRENT_A A FH B BRI F IR A A A Y7 8.5.4
446h PHASE_CURRENT_B B AH_L 10 I A A A A 11 8.5.5
448h PHASE_CURRENT_C C LM & H i 75 A2 3% %7 8.5.6
46Ah IMAG_SQR FLAUAT S SR PRI D1 5 (L 17 8.5.7
46Ch CSA_GAIN_FEEDBACK CSA 1% & 4% 97 8.5.8
477h VOLTAGE_GAIN_FEEDBACK H 3 i T A A 1 8.5.9
47Ch VM_VOLTAGE VM HLJE 2717 2% 7 8.5.10
484h PHASE_VOLTAGE_VA A MHHEF 7o 7 8.5.11
486h PHASE_VOLTAGE_VB B AH LR A7 A7 41 8.5.12
488h PHASE_VOLTAGE_VC C MHHEF 7o 7 8.5.13
4BCh SIN_COMMUTATION_ANGLE He 1) 171 BE ¥ 1E 5% 41 8.5.14
4BEh COS_COMMUTATION_ANGLE e lm) A E AR % 7 8.5.15
4DCh IALPHA IALPHA HL 27 17 8% 41 8.5.16
4DEh IBETA IBETA HLiii 77 {7 8% 1 8.5.17
4EOh VALPHA VALPHA Hi & 25 f7 4% 47 8.5.18
4E2h VBETA VBETA HLJE 7 f74% 47 8.5.19
4ECh ID DB o SRR AT A 7 8.5.20
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# 8-23. HEBEHHR (4)

e CEaS= ] IR # o
4EEh  1Q MR q WA TR A A7 2% 4 8.5.21
4FOh VD VD R % A7 58 47 8.5.22
4F2h  VQ VQ R 47 8.5.23
52Ah  1Q_REF_ROTOR_ALIGN 7 HL 47 8.5.24
540h  SPEED_REF_OPEN_LOOP FEER A 47 8.5.25
550h  IQ_REF_OPEN_LOOP FERR L v 7 8.5.26
5D2h  SPEED_REF_CLOSED_LOOP R  8.5.27
612h  ID_REF_CLOSED_LOOP PRI B 2 A7 58 47 8.5.28
614h  IQ_REF_CLOSED_LOOP HELVR R I v 2 A 47 8.5.29
6AER  ISD_STATE ISD KA %1723 7 8.5.30
6B8h  ISD_SPEED ISD J i 2 1753 7 8.5.31
6EAh  IPD_STATE IPD R %1723 i 8.5.32
72Eh IPD_ANGLE THEFH T IPD M E %75 7 8.5.33
772h ED {51 BEMF EQ #1788 11 8.5.34
774h  EQ () BEMF ED #1753 ¥ 8.5.35
782h SPEED_FDBK T R A A7 A 17 8.5.36
786h THETA_EST il 10 B A A7 A 47 8.5.37

SLIRIIAL ) R R Y & NNV R BT . 3R 8-24 JeoR 1 iE H T LR 23 Hh U el R AL AR AR
& 8-24. HixAR R HRAEAE

whxe | Rl | B
B
R R Ex
RSB AL
-n | EEEEET S
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8.5.1 ALGORITHM_STATE #7173 ( W% = 18Eh ) [Z4L = 0000h]
Kl 8-15 J£7~ T ALGORITHM_STATE , % 8-25 hxf it 4T 7 /4.
R A FC R

YT ERAS AR

&l 8-15. ALGORITHM_STATE #7758
15 14 13 12 1 10 9 8

ALGORITHM_STATE
R-0Oh

7 6 5 4 3 2 1 0
ALGORITHM_STATE
R-0h

% 8-25. ALGORITHM_STATE FF2:ZB il
A FB A Bhr Pt
15-0  |ALGORITHM_STATE R Oh FoR B YRR A I 16 Bl
0Oh = 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
8h = MOTOR_CLOSED_LOOP_UNALIGNED
9h = MOTOR_CLOSED_LOOP_ALIGNED
Ah = MOTOR_CLOSED_LOOP_ACTIVE_BRAKING
Bh = MOTOR_SOFT_STOP
Ch = MOTOR_RECIRCULATE_STOP
Dh = MOTOR_BRAKE_ON_STOP
Eh = MOTOR_FAULT
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
17h = MOTOR_MPET_DONE
18h = MOTOR_MPET_FAULT
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8.5.2 FG_SPEED_FDBK #1733 ( fW# = 194h ) [E4L = 00000000h]
¥ 8-16 J#¢ 7= T FG_SPEED_FDBK , % 8-26 HxfIik4T 7 /4.
RIFFRC R,

FG I8 % /15t

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

K| 8-16. 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

2% 8-26. 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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8.5.3 BUS_CURRENT %773 ( fW# = 40Ch ) [ AL = 00000000h]
i 8-17 J&7~n T BUS_CURRENT , % 8-27 Hxf k4T 7 v 4.

Y CIE IS

THEA5 ) H I F O P A A

& 8-17. BUS_CURRENT #7743
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-Oh

% 8-27. BUS_CURRENT HF &7 B8
Br FB C | Shr BEA

31-0 BUS_CURRENT R Oh KRBARMBLHRN 32 MARFTHE. FEU ZFEHAMIFRR. B
BLRHIR (LA R AT ) = (BUS_CURRENT /227) * 10/8
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8.5.4 PHASE_CURRENT_A %% ( R4 = 444h ) [£ £ = 00000000h]
] 8-18 J# 7= T PHASE_CURRENT_A , % 8-28 s} It#tfT T 4.

Y CIE IS

A AH I R A AT AR

K| 8-18. 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 0

PHASE_CURRENT_A

R-0h

2% 8-28. PHASE_CURRENT_A &7 RFZ B

e

FB

XA

Rhr L

31-0

PHASE_CURRENT_A

R

Oh 2 MR EE , BB NES: A HER. FuE L 3 RN R R,
A HIHLT (LA R B ) = (PHASE_CURRENT A/ 227) * 10/8
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8.5.5 PHASE_CURRENT_B #7#% ( f# = 446h ) [£fL = 00000000h]
] 8-19 J#7= T PHASE_CURRENT B, % 8-29 s} It#t4T T 4.

Y CIE IS

B AH L Al = L R B A

K| 8-19. PHASE_CURRENT_B #7758
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_B
R-0h

% 8-29. PHASE_CURRENT B %72 F B
r FB R St Pi8

31-0 PHASE_CURRENT_B R Oh 2 A EE , BB ES: B MHER. FE —BERMYER.
B HIHL ( L% A fr ) = (PHASE_CURRENT B /227)* 10/8
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8.5.6 PHASE_CURRENT_C #77#% ( fR# = 448h ) [E L = 00000000h]
€] 8-20 J#7= T PHASE_CURRENT _C , % 8-30 HxfbiiT 7 /4.

Y CIE IS

C HH L1 & Hm 77 A7 48

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

K] 8-20. 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% 8-30. PHASE_CURRENT_C H R 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
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8.5.7 IMAG_SQR #7728 (W% = 46Ah ) [E{L = 00000000h]
K 8-21 J#7x T IMAG_SQR , # 8-31 X IetbAT T /44
RIFFRC R,

PRSP IAE 1 ~F 7

&l 8-21. IMAG_SQR #7758
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

IMAG_SQR
R-0h

% 8-31. IMAG_SQR #1237 B i
Br FB KA Shr BEA

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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8.5.8 CSA_GAIN_FEEDBACK #7748 ( f## = 46Ch ) [E/7 = 0000h]
K 8-22 J£/x T CSA_GAIN_FEEDBACK , % 8-32 fxf stk 47 7 /v 4.
AR EMINEE N

VM HLE 27745

| 8-22. 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

% 8-32. CSA_GAIN_FEEDBACK %7728 7B Ui Bl
e FR R St PEE

15-0 CSA_GAIN_FEEDBACK |R Oh Foon IR 25 1Y) 16 Ar{E. MIN_CSA_GAIN = 0.15V/A
Oh = MIN_CSA_GAIN * 8
1h = MIN_CSA_GAIN * 4
2h = MIN_CSA_GAIN * 2
3h = MIN_CSA_GAIN * 1
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8.5.9 VOLTAGE_GAIN_FEEDBACK % 7F#% ( W% =477h ) [E4L = 0000h]
K 8-23 J£/~ T VOLTAGE_GAIN_FEEDBACK , % 8-33 Hxf it # 4T 7 4.

AR EMSE N
HA L 18 25 5 A7
& 8-23. 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% 8-33. VOLTAGE_GAIN_FEEDBACK 21738 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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8.5.10 VM_VOLTAGE %75 ( fR# = 47Ch ) [E4Z = 00000000h]
Kl 8-24 J&7~ T VM_VOLTAGE , % 8-34 Hixf it 4T 7 A4
REFNCRE,
HEL Y PR P A A
& 8-24. VM_VOLTAGE 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
VM_VOLTAGE
R-0h
% 8-34. VM_VOLTAGE #1727
iz B HH B hr L
31-0 VM_VOLTAGE R Oh

FOREMSLRIER 32 fiff ; BERBLHEE ( DMRFEPA R ) =
VM_VOLTAGE * 60 / 227
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8.5.11 PHASE_VOLTAGE_VA #7#% ( f#% = 484h ) [E L = 00000000h]
] 8-25 J# 7~ T PHASE_VOLTAGE_VA , % 8-35 thxf ittt 7 7 4.

Y CIE IS

A AL 5 A7 2

K| 8-25. 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

% 8-35. PHASE_VOLTAGE_VA %7738 B4 8

A FB e xyis| =LA ViEH
31-0 PHASE_VOLTAGE_VA R Oh 32 MiAAFFS1H , Ko ISD BRI A AR . SUE DLk fil D
For. AMHEIE ( DMREAHAL ) = PHASE_VOLTAGE_VA * 60 /
(sqrt(3) * 2%7)
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8.5.12 PHASE_VOLTAGE_VB %% ( fR# = 486h ) [Z4L = 00000000h]

K 8-26 J£7~ T PHASE_VOLTAGE_VB , # 8-36 Hxf tbi#t 4T 7 /M43

RIFFRC R,

B R 2 A7 2%

K| 8-26. 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

% 8-36. PHASE_VOLTAGE_VB #7785 B ¥

A FB& ezl Bhr L]
31-0 PHASE_VOLTAGE_VB R Oh 32 LA 5ME , Fax I1SD HEIIARI B AHH K . SU(E DL Bkl 4 MY
For. BAHE ( LMRERAHAL ) = PHASE_VOLTAGE_VB * 60 /
(sart(3) * 2%7)
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8.5.13 PHASE_VOLTAGE_VC %% ( fR# = 488h ) [E4L = 00000000h]
K 8-27 J&7x T PHASE_VOLTAGE_VC , % 8-37 Hixf b ksT 7 A4l
RIFFRC R,

C ML A5

K] 8-27. PHASE_VOLTAGE_VC #fFa
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

% 8-37. PHASE_VOLTAGE_VC {787 B8

A FB e xyis| =LA ViEH
31-0 PHASE_VOLTAGE_VC R Oh 32 MIEFFFAE , Fon I1SD MMM C A K. SE LAk M
For. CHIHE ( LMRESF 4L ) = PHASE_VOLTAGE_VC * 60/
(sqrt(3) * 2%7)
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8.5.14 SIN_COMMUTATION_ANGLE % 7%% ( fi# = 4BCh ) [E£L = 00000000h]
] 8-28 J£7~ I SIN_COMMUTATION_ANGLE , % 8-38 ] it 4T 7 4.

R[] B
17 1 L (R 1R 52

/& 8-28. SIN_COMMUTATION_ANGLE %773

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

% 8-38. SIN_COMMUTATION_ANGLE &5 5B i

A FB A Shr Pt
31-0 SIN_COMMUTATION_AN R Oh FoREF A IEZN 32 AT SE . SE L3RR ME R R .
GLE sin(rotor angle) = (SIN_COMMUTATION_ANGLE / 2%7)
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8.5.15 COS_COMMUTATION_ANGLE % 7% ( f##% = 4BEh ) [£AL = 00000000h]
] 8-29 &k T COS_COMMUTATION_ANGLE , % 8-39 w1t 4T 7 4124

bR S NS
e m) 1 FE AR 5%

| 8-29. COS_COMMUTATION_ANGLE #7755

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

COS_COMMUTATION_ANGLE

R-0Oh

% 8-39. 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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8.5.16 IALPHA #7738 ( % = 4DCh ) [E£L = 00000000h]
& 8-30 {an T IALPHA | % 8-40 X HiHT 7 4.
IR FC SR

IALPHA HEL i 25 17 2%

& 8-30. IALPHA ZHfEa

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

% 8-40. IALPHA &3 B 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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8.5.17 IBETA %1% ( fW# = 4DEh ) [£fL = 00000000h]
] 8-31 {7~ 1 IBETA |, & 8-41 X Hit 4T T 41,

bR S NS

IBETA HLfi %7 17 5%

& 8-31. IBETA & 1E5e
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

IBETA
R-0h

% 8-41. IBETA FHERFBUH
r FB KA St PiBA

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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8.5.18 VALPHA #77%% ( % = 4E0h ) [ 4L = 00000000h]
K 8-32 & T VALPHA |, % 8-42 Xt HittAT T /&
ACIEMIS N

VALPHA & 271728

& 8-32. VALPHA #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

VALPHA

R-0h

% 8-42. VALPHA S5 7 Bt Ui B

e

FB

XA

Rhr L

31-0

VALPHA

R

iz ) = (VALPHA / 227) * 60 / sqrt(3)

Oh 2 MAFFFE , T a-B BRI RE. VApha ( BAR%E 95
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8.5.19 VBETA %775 ( fR% = 4E2h ) [£ % = 00000000h]
] 8-33 R T VBETA , % 8-43 X HL#t(T T 4.

bR S NS

VBETA HL 7 {78+

& 8-33. VBETA #HF%
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

VBETA
R-0h

% 8-43. VBETA ZH iR B
r FB KA St PiBA

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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8.5.20 ID %778 ( /W% = 4ECh ) [E4L = 00000000h]
K 8-34 BR T ID , 3 8-44 X HBHAT T N4

REFNCME.
T ) d il R R B A
K 8-34. ID &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
1D
R-0h

& 8-44. ID FHABFBULHH

e

FB

Rhr L

31-0

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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8.5.21 1Q & 7E5% ( fW# = 4EEh ) [E /L = 00000000h]
K 8-35 R 1 1Q , & 8-45 X H AT T /el
RIFFRC R,

MR g SR 27 A7 2

& 8-35. 1Q F 15
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

& 8-45.1Q FHEHRFBILH
r FB R St Pi8
310 |IQ R oh 32 QAR , #5 d-q BRI q B (HAEAR ) M. SAUEDL
IR R . AR ( DL2ekE AT ) = (1Q 1 227) * 10/8
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8.5.22 VD #7743 ( fW# = 4F0h ) [ AL = 00000000h]
K 8-36 fan 1 VD, % 8-46 X HiHT T A4,

RIFFRC R,
VD HLE A7 A7 45

K 8-36. 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

& 8-46. VD F17 7Bl

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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8.5.23 VQ #1745 ( fm% = 4F2h ) [E 4L = 00000000h]
K] 8-37 Wn T VQ , & 8-47 X H AT T

bR S NS

VQ LA AR

& 8-37.VQ FEs

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

* 8-47.VQ BT BULHH
r FB KA St PiBA

31-0 vQ R Oh 2 MERFFE , o d-q WM B E. SUE AR MR
e Vq ( BMRENEAL ) = (VQ 1 227) * 60 / sqrt(3)
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8.5.24 IQ_REF_ROTOR_ALIGN %773} ( /% = 52Ah ) [E{L = 00000000h]

& 8-38 JE7~ I IQ_REF_ROTOR_ALIGN , # 8-48 tixf thitf 4T T /4.

RIFFRC R,

Xt 5 LI S

| 8-38. 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

% 8-48.1Q_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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8.5.25 SPEED_REF_OPEN_LOOP % 174§ ( f#% = 540h ) [E£L = 00000000h]
| 8-39 J£/~ T SPEED_REF_OPEN_LOOP , % 8-49 thxf it 4T T A 4.

R[] B
FELLAG 45 0 PR I PR3k 2

& 8-39. 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 11 10 9 8 7

6 5 4 3 2 1 0

SPEED_REF_OPEN_LOOP

R-0Oh

% 8-49. SPEED_REF_OPEN_LOOP Hf758FB Ui B

hir FB et

Shr UL
31-0 SPEED_REF_OPEN_LO |R Oh FRORFFIR ST HUER) 32 A FFZE. FUEU ZEHAMIFRIR . FF3E
oP HHIA] (933 B B (LA Hz e ) = (SPEED_REF_OPEN_LOOP /
227y * MAX_SPEED ( b\ Hz J#fr )
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8.5.26 IQ_REF_OPEN_LOOP #### ( fi# = 550h ) [ £ = 00000000h]
] 8-40 &7~ T IQ_REF_OPEN_LOOP , # 8-50 thxf it i7 7 /144

Y CIE IS

VAR 2NN 2

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

| 8-40. 1Q_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% 8-50. IQ_REF_OPEN_LOOP %772 Bt
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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8.5.27 SPEED_REF_CLOSED_LOOP %7742 ( fi# = 5D2h ) [££L = 00000000h]
€] 8-41 J&&/5 T SPEED_REF_CLOSED_LOOP , % 8-51 i} 4T T /1 44.

bR S NS

R A

&l 8-41. 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 O

SPEED_REF_CLOSED_LOOP
R-Oh

% 8-51. SPEED_REF_CLOSED_LOOP Z7£32 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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8.5.28 ID_REF_CLOSED_LOOP #7%##% ( /W = 612h ) [E£L = 00000000h]
K 8-42 J#/x T ID_REF_CLOSED_LOOP , # 8-52 i} ittt 4T T/ 44
RIFFRC R,
FALJ IR % B 1 7 47 %

& 8-42. ID_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 O

ID_REF_CLOSED_LOOP
R-Oh

% 8-52. ID_REF_CLOSED_LOOP #7287 Bt it
Br FB C | Shr BEA
31-0 ID_REF_CLOSED_LOOP |R Oh

2 MAHEFSE , RonARA d il ( Bhsas ) MHpmiddk. fER
ZRERIAMZ R IR . PR RIS S AR FE R ( LN AL ) =
(ID/227y* 10/8
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8.5.29 IQ_REF_CLOSED_LOOP #%2% ( fR# = 614h ) [FAL = 00000000h]
K 8-43 J#/~ T IQ_REF_CLOSED_LOOP , % 8-53 ittt 4T 7 /&
RIFFRC R,

FALJ IR % B 1 7 47 %

& 8-43.1Q_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-Oh

% 8-53.1Q_REF_CLOSED LOOP & {787 B 8
Br FB C | Shr BEA
310  |IQ_REF_CLOSED LOOP |R Oh 32 RISl |, FoRMIF q & (B ) MBI, S L
BN F R . IR LA A BT M ( LA L ) =
(IQ/227) *10/8
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8.5.30 ISD_STATE %%} ( fW#8 = 6AEh ) [ = 0000h]
K 8-44 J# 7= T ISD_STATE , % 8-54 X bttt 741

A EEEIPINSE S
ISD ARZS 77 477
] 8-44. ISD_STATE %743
15 14 13 12 1 10 9 8
ISD_STATE
R-0h
7 6 5 4 3 2 1 0
ISD_STATE
R-Oh
% 8-54. ISD_STATE %7 & 7B Y
Az TR pa! g vl
15-0 ISD_STATE R Oh Fon 4HT ISD RS 16 AifE
Oh =ISD_INIT
1h =1SD_MOTOR_STOP_CHECK
2h = ISD_ESTIM_INIT
3h = ISD_RUN_MOTOR_CHECK
4h =1SD_MOTOR_DIRECTION_CHECK
5h = ISD_COMPLETE
6h = ISD_FAULT
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8.5.31 ISD_SPEED ##7%% ( fW# = 6B8h ) [E 1L = 00000000h]
I 8-45 J# T ISD_SPEED , % 8-55 fixf ittt 17 7 /4.

Y CIE IS

ISD i 5 %5 74

| 8-45. ISD_SPEED & 175
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

ISD_SPEED
R-0h

2% 8-55. ISD_SPEED 32 B i BH
r FB R St Pi8

310 |ISD_SPEED R Oh 7 I1SD AR A NS48 94 19 32 Rrfi. 1SD WAt 34
HiH3 [ = (ISD_SPEED / 227) * MAX_SPEED ( bA Hz AHfr )
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8.5.32 IPD_STATE # 3 ( fW#% = 6EAh ) [E4L = 0000h]
& 8-46 &7~ | IPD_STATE , % 8-56 Hxfibi#tiT 7 A 4.

A B EHIDSE
IPD IR 27 A7 4%
K| 8-46. IPD_STATE #fFad
15 14 13 12 11 10 9 8
IPD_STATE
R-0Oh
7 6 5 4 3 2 1 0
IPD_STATE
R-0Oh
7 8-56. IPD_STATE 77837 B it B
0 TR byl £ L]
15-0 IPD_STATE R Oh R TG IPD IRZS Y 16 ALl
Oh = IPD_INIT
1h = IPD_VECTOR_CONFIG
2h = IPD_RUN
3h =1PD_SLOW_RISE_CLOCK
4h = IPD_SLOW_FALL_CLOCK
5h = IPD_WAIT_CURRENT_DECAY
6h = IPD_GET_TIMES
7h =1PD_SET_NEXT_VECTOR
8h = IPD_CALC_SECTOR_RISE
9h = IPD_CALC_ROTOR_POSITION
Ah = IPD_CALC_ANGLE
Bh = IPD_COMPLETE
Ch = IPD_FAULT
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8.5.33 IPD_ANGLE %4} ( f# = 72Eh ) [E£L = 00000000h]
K 8-47 f£/x T IPD_ANGLE , % 8-57 Hixf tbi#t4T 7 /r 4.
RIFFRC R,

THEASH 1 IPD f B e %

K| 8-47. IPD_ANGLE %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

IPD_ANGLE
R-0h

%% 8-57. IPD_ANGLE & #7587 Bt B
r FB R St Pi8

310  |IPD_ANGLE R Oh 32 RIS, FoRMRK) IPD . S H#EHIFMDE R, IPD
FHEE ((LAEEREA ) = IPD_ANGLE / 227) * 360
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8.5.34 ED F7E% (/W = 772h ) [E4Z = 00000000h]
K 8-48 R T ED , % 8-58 X H 4T T H 4.

REFNCME.
{55 ) BEMF EQ %147 5%
| 8-48. ED & fE5:
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

% 8-58. ED #1727 Btifi A

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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8.5.35 EQ %75 ( W& = 774h ) [EAL = 00000000h]
K 8-49 Box T EQ, % 8-59 Xt H#AT T Hé,

Y CIE IS

% BEMF ED 27 f74%

& 8-49. EQ F77ae

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
EQ
R-0h

% 8-59. EQ AR 7Bt
r FB KA St PiBA

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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8.5.36 SPEED_FDBK #77#% ( fW#% = 782h ) [E£L = 00000000h]
K 8-50 J#/x T SPEED_FDBK , % 8-60 Hxf k4T 7 /4.
RIFFRC R,
S SRR AR

&l 8-50. SPEED_FDBK #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_FDBK

R-0Oh

% 8-60. SPEED_FDBK #1282 Bt it B

e

TFB

et

B

e

31-0

SPEED_FDBK

R

Oh

A LR E R 32 A

MAX_SPEED ( L Hz Jy&fi )

=]

(=2

B LERE ( LA Hz A4y ) = (SPEED_FDBK / 227) *

B S BERAMS RS . Al

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1

X rR G 201

English Data Sheet: SLVSJZ0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
MCF8316D-Q1 INSTRUMENTS
ZHCSZ14 - OCTOBER 2025

www.ti.com.cn

8.5.37 THETA_EST %% ( fW# = 786h ) [/ = 00000000h]
K 8-51 J#/x T THETA_EST , % 8-61 thxfittifi7 7 /4.
RIFFRC R,

b T B R AR AR

& 8-51. THETA_EST & 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

THETA_EST
R-0Oh

% 8-61. THETA_EST #FRFEH
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

wn, WA 380 J , IR 380%360 = 20 F. fhE M
TARE (LA AHAL ) = (THETA_EST / 227)*360
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9 B FH AL

ik

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

9.1 AR

MCF8316D-Q1 &+ /1l T oAt /i as A BLDC HHLIEH. 1ZIKEhas s WUs . . EBMATE XM R
KB < VR R RIS RWLER B T e m TStk RAGMIARRTT % BUR 40 MCF8316D-Q1 &1 —

i SIWALER
9.2 AN A
9-1 &7~ T MCF8316D-Q1 i) i 7Y JF # J&]
Vym
1
uF ’J_‘OJ uF IMO pF%
VM = =
LT

SPEED/WAKE (PWM/Analog/Freq)

AVDD

AGND
DRVOFF
DVDD
BRAKE 1 WF
DIR AGND
Optional EXT_CLK
Control EXT WD Replace resistor (Rgx) with
Interface - inductor (Lg) for larger
SOX external load or to reduce
power dissipation
DACOUTH SW_BK External
MCF8316D-Q1 Load
DACOUT2 GND_BK
ALARM
FB_BK
AVDD or EXT SUPPLY
OUTA
. Rre RurauLt
Optional G
external pull-up
resistors « [ InFAULT
ouTB [
AVDD or EXT SUPPLY
R. R
. SDA SCL ouTC []
Optional
. SDA 2
Serial I“C
Interface et PGND |:|]1
& 9-1. 75 S SR
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% 9-1 5|1 7 MCF8316D-Q1 {14} To A 1 e i AH .
% 9-1. MCF8316D-Q1 #}ZB7oi4

Joft 5B 1 5154 2 iz
Cunn VM PGND X7R. 0.14F , ;f{%ﬁg%ﬁ&ﬁfﬁg?»%ﬁwﬁ
Conz VM PGND = 10uF , TI %wﬁfﬁé&(ﬁ@%&)ﬁﬂ?ﬁ%fd%%&#ﬁﬁi
Ccp CP VM X7R. 1uF. 16V Hi7#
Criy CPH CPL X7R. 47nF , %%}éggﬁ%ﬂ%?{gtidi%ﬁﬁﬁ
X7R. 1uF. =10V. N7 ik AVDD Rt B
CavoD AVDD AGND JE, AR RAE LARIR VG N 3.3V T AA 0.7uF
& 1.3uF R
X7R. 1yF. = 6.3V, HT ik DVDD AT f
Covob DVDD DGND JE, AR RE TARIR VG N ZE 1.5V F R 0.7uF
& 2.5uF B RABRA.
Cak FB_BK GND_BK XTR | B4 A 25 2%
Lek SW_BK FB_BK e s Bt PR R
Rrg 1.8 % 5V HFHE FG 51kQ ki AapHAS
RAFAULT 1.8 % 5V HJEHJE nFAULT 5.1k Q |-Ji FH fH 5%
Rspa 1.8 % 3.3V L HE SDA 5.1k Q F-fu 2%
RscL 1.8 & 3.3V Wi HE SCL 5.1kQ i HPHAF

#* 9-2 J&7~ 7 MCF8316D-Q1 & i M H i [

F* 9-2. BN AT E

% B/ME Bk By
GEVS NGNS 45 35 \Y
RHEBHEE (ESRT 6.3.13.3) 0.6 2000 mV/Hz
EALEPE (ES T 6.3.13.1) 0.006 20 Q
AL (ES T 6.3.13.2) 0.006 20 mH

s LA - 1500 Hz

U6 {5 FRL LA PR 7 - 8 A
9.2.1 W H 48
9.2.1.1 BHLEEN

Kl 9-2 Jeor 1 AR ATIN ) FG BT AIAH FLIR T o
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"~‘ TELEDYNE LECROY
Everywhereyoulook™

&

o LT

LT

loop

— | O

Align

pa— s ———

-
—

WH

Closed luu

ARG

uu‘m W WHH
il \ HH’

|
H\

1

HHH‘“WHHM.W mHHHHH
HH[IH

5.00 V/div| 1.00 A/diy
9.850 V ofst -995.0 mA|

imebase 5.00 g

& 9-2. HHLE ) - FG AT i

9.2.1.2 MPET

K 9-3 o 1 LS B S 1] A A B B

K 9-4 FE/r T R. L A1 Ke W& A 1Y IPD HELRIEHE .

Kl 9-4 1T

IR T R AL WS HAE A IPD A E .. R EAHER BTN R | L AR R R aE. R AL
wEiE , BHEFS e . A3 MPET JF3A 8 2 FL v [MPET_OPEN_LOOP_SPEED_REF] J& , HLALIEAT -

M FTE =AM BEMF % |, 35 Ke.

& 9-3. MPET - fHE83%

9.2.1.3 FEX i 1M

K] 9-5 JiERn 1 &5 FHHEIX B 1R M2 B (R AH FE IR YR T
7 160Hz F1 220Hz B AR . K 9-6 Box T 8 FHFEIX B [a) #M2 A AOAE B IR B T .

HAHHEIRA FFT R BT

g e

—

A 9-4. R il L JUEHAEA IPD BRI

FH LA ZESUN 40HZ. A HLIAE A DR 1 BLH AR e (FFT) BRos

AR L OR B AR 1520, T
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Eeranarcyousor

AN A A A A
VvV W VoW W

e 2007

E 9-6. HIRITE FFT - SR B VAR R AR

B 9-5. MBS FFT - XM AR

9.2.1.4 Gk
9-7 JE/R T MCF8316D-Q1 " i) B ah#e ¥ndi i |, Horp FAAL IR TC 88 5 e 31 P13

AW\ TELEDYNE LECROY
“ Everywhereyoulook™

[Fe]

AL ELIL

=

5.00 V/div, 1.00 A/div
10.050 V. -1.0000 A

9-7. BEhiE#k
9.2.1.5 i ELEIRVE (AVS)

2 F HLEE S D AR O R e, E LA H LA AR B B R, AT AT RE S ECEJR LR VM TR . K9-8 JB
7~ T2EF AVS I ELYR FEL R . FEEHLEL 70,000HZ/FD i e 5 % 5 25 Eb AN 100% 5% 10%. 1 9-9 JE7R T8
AV'S s} H 5 R TR v
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Evorunomyoucok.

[Power supply voltage VM]
1 [Power supply voltage VM

W ———

2
H
E
<
5

==

B 9-6. 3475 AVS M 10 AR 9-9. 3F AVS B sk FERVE T

9.2.1.6 ff f§ DACOUT # T LR B IR iR

MCF8316D-Q1 W1 12 fiz DAC , £ DACOUT1 1 DACOUT2 5| F# 43 T A B IR E | o
N2 4L, e RHEN 3V, X% DACOUT 5| i 32 4L E 5 T Tl B g il 28 . HAth IXzh 23 0 B als 2k H
M. MEREE PR RTAE , USRINTA FEA R 5% .

DACOUT1 #1 DACOUT2 45 & Hihil- i FH 27 77 #¢f7 DACOUT1_VAR_ADDR #1 DACOUT2_VAR_ADDR ¢ .
IXAE T B IR RE A B MR A SR HIEE R M E B RN IRE . 51 37 A1 38 Mid E A DACOUT1
1 DACOUT2.

Bi4n , an s AR S 37 S2EL A FHERR |, K5I 37 B E v DACOUT |, 3f4£ [DACOUT1_VAR_ADDR]
PLA-7S b A FH LA A7 as Hhlk (0x00000440) 47 9mFE . Flan , anif A P A8 NG 38 SelUG S 1% T MR,
W51 38 Fil By DACOUT?2 , J17E [DACOUT2_VAR_ADDR] 1 LA+ 7N 33k il 4 FE A4S 5L 1 56 1 #7 i 29 A7 e M ik
(0x00000736).

9-10 J&7~ 7 DACOUT1 #1 DACOUT2 {4t . DACOUT It & AitEL A AHFJR , DACOUT2 it B Ak Bt 11
HIEEF .
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".‘ TELEDYNE LECROY

Everywhereyoulook™

[DACOUT1 - Phase U current|

A A

VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

[DACOUT? - Estimated rotor angle

P AN AT NSNS S
/ /S S

COUT2 - Edt #btorangle

2.00 V/di 2.00 V/div| 10.0 ms/div] Stop 130V
PAVRY -4.0000 V 2MS 20 MS/s|Edge Positive
&] 9-10. DACOUT1 1 DACOUT2

9.3 FEJRAMREI
9.3.1 AFEAF

Fo & SRR E A R LIRS RGBT ) — IR R A E AR FERE G0, Hk
RAE T IZ 3G I A M B R

P R AR R O T 2 AR, B

UL AR S8 P 5 14 e et LA

FLYR 14 L 2 A LT RE )

LT LML AR 0 2 [ (1 7 A L

LN IR

FEFIR ALY (BRI ER. TTRIER. PRt )
HUL B0 7 i

FEL YR F LR Bl 28 48 2 [ (1 FL R 2 R ) FEL SR AL ) LR A AR AL T R . R R R A AR/, RGP VM
FEARA I 7 2O FE AL A () HL VRS fE B ) A LR S o A0 R S R B LA, VM LR LR FRRRE | JF A
A AR SR AR L -

Hn Rl H o M UUE | (B EHHT RGP R E & 4 1) KB A -

e

208 X XEIRE Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D-Q1
ZHCSZ14 - OCTOBER 2025

Parasitic Wire
Inductance

Power Supply
———————— R

[T

Motor Drive System

R GND

an
\_/

|

\

Local
Bulk Capacitor

IC Bypass
Capacitor

B 9-11. Hr MR IR HT MUK R GBI B
R HUE R T TR g, DUEAE AL e A% 3 R R SR AR L

9.4 FiJ7
9.4.1 /75 H

Motor Driver

JE R RERAEARN , NS B E I LR Eh & 8 0F R iR AR PR . IER R AT TN R ATRESE |, JF
HAEES: PCB RIS BAEHVF 21 £l XL R IR /D 137 A2 O SU VRN A SRR R AL

MEHRAS DO R A A, IFSRL AT 5 R
R R A i A 9 <R AT

D KBRS R HE /D BE SRR I A RS A F0 EMI T35, Si7E PGND 1 AGND 2 [8) 4 X 4. TI &30
T AR TR F B (SRR SRE ) S AGND |, DLRRAREF AR RN I e g I TR A B . (AT ) W RAFR )
GND_BK. {4zt i i /o 4% i o8 50 B B 8% I | DAVR/IN v R AR A% AR e M AR X 55 28 1 RE

ST ECAE BN IR 23] PCB TR 1 . NAE A 2 AN I FLIERE BB AR R T o A K < P i A 2 A4

ﬂ}l_‘ﬁﬂj]ﬂ:ﬁ&ﬁ%%’f*qjlizdiﬂg 12 x RDS(on) %}h\‘%o

N T REHVERE | W /E PCB HIFTA W] BE 2 L AT BE My M8 K% 4 ) B AR A e s PR e s TR AR . D 52 P 7 40 )

DR AR &5 22 2 SR LI 0380 e R T A R

I PR K SW_BK A FB_BK ZEZ 0 TT , Jaisb B e T S D A il 15 B e L A1 B S I s P KO I DL . JROWT

IN%E FB_BK ik , LASEBLHE AR 01 8T %

9-12 B/r 7 MCF8316D-Q1 Wi Rxwfl. Hi4h , BxRARrA

i\ 2% MCF8316D-Q1 EVM.

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1

HXFRE 209

English Data Sheet: SLVSJZ0


https://www.ti.com/tool/MCF8316DEVM
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS

MCF8316D-Q1 INSTRUMENTS
ZHCSZ14 - OCTOBER 2025 www.ti.com.cn
9.4.2 7/ H

2 2 1
AU 202 LIRGUUI 81 AGND

b

ZXZ1N0AYQ
P INCAYa

o 0 O

1: SW_BUCK

o

o o
© o0
>

g o
O

© 00
o o

o
(o]

B 9-12. #3EAT R~

e

210 B XEIR Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS

INSTRUMENTS MCF8316D-Q1
www.ti.com.cn ZHCSZ14 - OCTOBER 2025
9.4.3 HHAHEEFER

MCF8316D-Q1 H. A # kWi Thit (TSD) , WiajFrid. R WEGE BT 150°C ( &% ) , WS H &4 , HRE
[ 2 2 4K

W RAZ A A AR AT HE AP ORWOIRZS B, U8 B hABI R BN 2 SRS IR R

9.4.3.1 ThEFEHL

fith FET WP (Rpg(on)) THERIILIZAE MCF8316D-Q1 I ZAEHH 15 32 S AL

TEJR RIS AE T, FET BRI K FIERIE4T FET B ; 55 WoRix Soud (f v ift J JLRp S 0135 FETE Py

ST S DIRARFERAL =R LA EFEBAI DI LUSAHLIDZE . LDO A Az I 2% HUFE AR I A 285

A PG A Joe R T R H e T S5 B2 A

THIER , Rps(on) FEMLEETI TGN , RIULBEAE 850 A3, DhAFERUL K. ERE B ROTIY, 15 B —

\\\\\

T S8 FEN A R E R 9-3 fir.
% 9-3. MCF8316D-Q1 ITh&E$E

BT MCF8316D-Q1

FENLTHE Pstandby = VM X lym_1A

LDO PLbo = (VM-Vaypp) X Iavpp ( 215 BUCK_PS_DIS = 1b )
PLoo = (Vak-Vavop) X lavop ( @1 BUCK_PS_DIS = 0b )

FET S8 Pcon = 3 X (Irms(Foc))? X Ras on(tA)

FET JF% Psw = 3 X lpkroc) X Vek(Foc) X trisesfall X fowm

—RE Pdiode = 3 X Ipk(Foc) X Vdiode X tdead X frwm

3 Pak = 0.11 X Vg X Ik ( 1 g = 90%)

Copyright © 2025 Texas Instruments Incorporated TR G 211

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

13 TEXAS

MCF8316D-Q1 INSTRUMENTS
ZHCSZ14 - OCTOBER 2025 www.ti.com.cn
10 ZRAFFN SRS HF

10.1 STFRE

TIE2E™ s Se b iz e TR EE S Ok | W EEN L KA RANE . ST RiFAeS M. #E
WA MZBIRE W& |, SR s 5 B

BERPIN R BN TS IR 24t XN FEIAE TI FEARIE |, FHFEA—E & TI A iESH
TI (i FH 252K

10.2 BEt7

TI E2E™ is a trademark of Texas Instruments.
FrA bR N A B BT B I .

10.3 FRENEHRES

HEOE (ESD) SARFRIXANER L . B AR (TI) EEUGE IS 24 T 45 i Ak B AT B P B o 1 SRS 5 TR P b B
A RIZSTET | T SR B

Alad ESD (47 N SEMUNIOTEREME S, , KB BPF M. R85 (0 SRR B FT RETE 25 50 L BIBUR , IR PN A 19 2
O T R 2 BB PR 5 3L (O HAR AT

10.4 RiER

TI RiEE AARERIN I AERE T ARG - BRI R A E S

11 BT R IE 3
FE o DURTRRAS I GRS AT RS 5 24 5 R AS 1) DU AN ]

H#H AT il A R
October 2025 * WIUH AT

12 HLB. BTG R

PR DU S AU, BRI IS B X5 B R E AT sl s . B i, A SATER
HA SR SR BATEAT . AR B BRI e 8 CA |, 15 &7 22 O A ST AR .

212 B XEIR G Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D-Q1
English Data Sheet: SLVSJZ0


https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ14&partnum=MCF8316D-Q1
https://www.ti.com.cn/product/cn/mcf8316d-q1?qgpn=mcf8316d-q1
https://www.ti.com/lit/pdf/SLVSJZ0

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 28-0ct-2025

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 ©)
@ ©)
MCF8316DVQRGFRQ1 Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 MCF16DQ

@ status: For more details on status, see our product life cycle.

@ Material 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 TlI'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.
OTHER QUALIFIED VERSIONS OF MCF8316D-Q1 :

o Catalog : MCF8316D

NOTE: Qualified Version Definitions:
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Oct-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 0O O 0O 0O 0O 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)
MCF8316DVQRGFRQ1 | VQFN RGF 40 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MCF8316DVQRGFRQ1 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

RGF0040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
E 5.1 @
Bre——H—
//. 0.100 MIN
PIN 1 INDEX AREA 7.1 J
6.9 T
(0.130) »J -—
SECTION A-A
TYPICAL
1 MAX —
jL Sedotedmb itk et SEATING PLANE
8:88 . 3.740.1 ——~
[35] — == 02)TYP
13 % 20
36X[0.5 ‘ B@@@@@ ‘ i
125> I 21
T | @« 016
) \ @«
D) | |«
) ‘ q
DO 141 Cq SYMM
55| et —f— ——=F—¢ 5.7:0.1
s 55 a @ i
5O | .«
) \ @«
o) | .«
PO | g
P | —t
! | 21 03
%@@@@@Qa@ 40X 02 .
SYMM 0. 05 | q;w%’ﬂﬂ
¢ %03 L 0.05®|c 4225901/A 05/2020
NOTES:

wn

All linear 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.
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

RGFO040F

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

= (4.8)
i (3.7)
! SYMM
40X (0.6) ¢
! 40 ‘ 3
===1 | 1|4888888F
1] |
FEEE ‘ w
o |
- |
36X (0.5) T ‘
O O ‘
|
SYMM 4 |
@——%}——i——
|
oo l—d
|
(R0.05) TYP ‘
P
(2 0.2) VIA 13 !
TYP 2X (0.625) —a—efe— =] 2X(
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
0.07 MIN
0.07 MAX
ALL AROUND ﬂh ALL AROUND WE‘
-~ METAL (= SOLDER MASK
.~ l fr/ OPENING
SOLDER MASK
EX?A%STEA? 7 OPENING EXPOSED METAL UNDER
METAL SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED
SOLDER MASK DETAILS 4225901/A  05/2020

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
RGFO040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

B (4.8)
40X (0.6) ‘ SYSIM 12X (1.05)
. ﬂ tuNaRuRnlinsfin e/ E— .
1 L - ( 41 ‘ . L —
36X (0.5) I 12X :1.15)
O O ®

2X

| |

\ LN

ANA

l
\\‘&)
4A44444444!
B
—

|

u

s
S

()}

3

)

X

2X
) 4
(R0.05) TYP T/ T 1 "
12 —e =~
METAL TYP

L—+ 2X (1.25)

TeAEEHG——— ~

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

69% PRINTED COVERAGE BY AREA
SCALE: 12X

4225901/A  05/2020

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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