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HDLRa I 22 51 LR (AVDD) 0.3 4l v
Hrrfa 235! i & (DVDD) -0.3 1.7 \
WS M B ( BRAKE. DRVOFF. DIR. EXT_CLK. EXT_WD. SCL. SDA. SPEED) -0.3 6| V
T 51 4 Bk ( nFAULT. FG) -0.3 6 \%
Hit 5 EJE (OUTA. OUTB. OUTC) -1 Vyw + 1 Y
RIEIERE | Ta -40 125 °C
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WAFIRIE | Tog -65 150 °C

(1) AR ERRBUE M BT RN SPGB ATIR . 400 BORAUE A I AR R B AR I U 26 TN e 2 OB AT 2461 LLAM R T 3
A FRE IERIZAT . W B BSOS AT PR i KBUE (TS N, ST RERN RSB R IEFIBAT | X T RER IR 8511 T 52
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& E: XA
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FHZ T (CDM) , & JEDEC #iy1 JS-002(2) +750
(1) JEDEC 14 JEP155 35t : 500V HBM N g 7E k5 uk ESD 45 #1RHE T 20247
(2) JEDEC 44 JEP157 35t : 250V CDM I RE S 1E AR iE ESD EbIiRALE T 242 2E57.
5.3 BUUE T %M
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Vum H L I Vum 45 24 35|V
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Vitooc | EXT WD, SPEED. SoA. SO 0.1 55 v
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5.4 MRS R
MCF8316D
Hekr() RGF (VQFN) BAfr
40 5[
RoJa G T IR 25.7 °CIW
Royctop) |Z5EA5E (T ) #40H 15.2 °CIW
Roys 25 23 H AR FABE 7.3 °C/W
Wt 45 S TR ERE B0 0.2 °CIW
R 45 %8 F AR IE S 4 7.2 °C/W
Rogcpoy |45 EAN5E (JEEHE ) #4FH 2.0 °CIW

(1) AXRFEPIRRHEZEL , WS HE PR IC B AIR bR NS .

5.5 B Rp:
Ty= -40°C & +150°C , Vyy = 4.5V % 35V ( FRAERAA U ) o« MAREEH T Ta = 25°C. Vyy = 24V
2% \ Wk | BME EE B 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=47pH , 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 > 6V, Vspeep > Ven_ss - DRVOFF 8 151 mA
= WP, Lgk =47uH |, Cgk = 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 BRI 1.4 1.55 1.65 \Y
Vvep FE ff 2R i P 28 FL PR VCP , UL VM N3t 4.0 4.7 55 \%
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T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A 3 ) o AR & A T Ta=25°C. Vyy =24V

S| PR ‘ B/ME  HAME BEXE| B
AR
Vym > 6V, 0mA < g < 170mA ,
BUCK_SEL = 00b 3.1 33 3.5 v
Vym > 6V, OmA < Ig < 170mA ,
BUCK_SEL = 01b 4.6 5.0 S4V
R A 25 P 37 L Vym> 6V, OmA < Igx < 170mA , 3.7 4.0 43 v
Vgk (Lgk =47puH , Cgk = 22uF ) BUCK_SEL =10b ' ’ '
Vym > 6.7V, OmA < Igx < 170mA ,
BUCK_SEL =11b 52 57 58 v
Vi < 6.0V ( BUCK_SEL = 00b. 01b. Vvm -
Isk*(Rusk \%
10b. 11b) , OMA < Igx < 170mA a2
Vym > 6V , OmA < Igx < 20mA ,
BUCK_SEL = 00b 3.4 33 35 v
Vym > 6V, OmA < Igx < 20mA ,
BUCK_SEL =01b 4.6 5.0 54 v
P R R R 2 T HUER Vym > 6V, OmA < Igk < 20mA , 3.7 4.0 43| v
Vi (Lpk = 22uH , Cgk = 22uF ) BUCK_SEL = 10b : ' '
Vym> 6.7V, OmA < Igk < 20mA ,
BUCK_SEL = 11b 52 5.7 58 v
Vym < 6.0V ( BUCK_SEL = 00b. 01b-. Vvm -
lek*(Rusk \%
10b. 11b) , OMA < Igx < 20mA +2)!
Vym > 6V, OmA < Igx < 10mA
BUCK_SEL = 00b 34 33 35V
Vi > 6V, 0mA < Igx < 10mA ,
BUCK_SEL =01b 4.6 50 54 v
MR R S PR R Vi > 6V, OmA < Igx < 10mA , 37 40 a3l v
Vaxk (Rgk = 22Q , Cgy = 22uF ) BUCK_SEL = 10b : : :
Vym > 6.7V, OmA < gk < 10mA ,
BUCK_SEL =11b 52 57 58 v
Vi < 6.0V ( BUCK_SEL = 00b. 01b. Vvm =
10b. 11b) , OmA < Igx < 10mA lai” (Rugc v
N ) » OmA < Igx < 10m +2) ()
Vym > BV, OmA < Igx < 170mA ,
TRIRBE LR R RS | Lpk = 47pH , Cpk = -100 100 mVv
22uF
Vym > 6V, OmA < Igx < 20mA , i H
Vek_RiP I s At s A S0 F TR EARER | Lgk=22pH , Cgk = -100 100 mVv
22uF
Vym> 6V, OmA < Iggx < 10mA , i HLPE
BIPEIEF LSS ; Rpx=22Q , Cgk = -100 100 mVv
20uF
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T;= -40°C % +150°C , Vyy = 4.5V % 35V ( RIER A WY ) o« MABRMEIEH T Ta = 25°C. Vyy = 24V

=¥ PR BME  HEE  BKE| SBAL
E%(CKil?SiblgBE 1 b22|JF ' 1701 mA
Lgk = 47uH , Cgk = 22pF , 170 - |
BUCK_PS_DIS = 0b |AvDD
E%(C_KiipsH_blgB;( 1 b22pF ’ 20| mA
Ik 4710 I s e P 28 97U Lo = 220H . o = 220F . 20 - -
BUCK_PS_DIS = 0b |AvDD
EB%K??’%_’DCI:SB}; 1%;2”': ’ 10| mA
Rek = 22Q , Cgx = 22uF , 10-] A
BUCK_PS_DIS = 0b lavDD
. PR 20 535| kHz
fsw_Bk o A i % T AR FYTEPEN 20 535 Kz
Vgk b7+, BUCK_SEL = 00b 2.7 2.8 295 V
Vek FF% , BUCK_SEL = 00b 25 2.6 27| Vv
Vgk L7+, BUCK_SEL = 01b 43 44 455 V
Vax oy e s P B2 A PR A 5 Vek FF% , BUCK_SEL = 01b 4.1 4.2 4.38 \Y
- Vgk E7+ , BUCK_SEL = 10b 27 2.8 295 V
Vek FI% , BUCK_SEL = 10b 25 2.6 27| Vv
Vgk EF+ , BUCK_SEL = 11b 43 44 455 V
Vek FF% , BUCK_SEL = 11b 4.1 42 438 V
b7hE FREBIfE , BUCK_SEL = 00b 90 200 400 mv
T [ EJHE FREMIME , BUCK_SEL = 01b 90 200 400 mv
- 72 FBIfE , BUCK_SEL = 10b 90 200 400 mv
EJHE FRERIME , BUCK_SEL =11b 90 200 400 mv
Ik oL VeI R 5 P PR B BUCK CL =0b 360 600  910) mA
- BUCK_CL = 1b 80 150 260 mA
Isk_ocp [ I A A I I AR 4 A 2 3 4 A
tek ReTRY | IR E AT H] 0.7 1 1.3 ms
IXEhE s
Vym > 6V, lour = 1A, Ta = 25°C 95 125 mo
\ Vum <6V, lour = 1A, Ta = 25°C 105 130 me
Ros(on) MOSFET /& Sl FLfH ( il + %l )
Vym > 6V, lour = 1A, Ty = 150°C 140 185 mo
Vym <6V, lout = 1A, Ty = 150°C 145 190| me
SR FRLE B2 R ME 308 (N 20%  |Vvm = 24V, JEIR5 = 10b 80 125 185 Vius
E7151 80% ) Vym = 24V |, [E#E% = 11b 130 200 280| Vips
SR FARLE B2 R B U1 BUE (N 80%  |Vm = 24V, JE{ER5 = 10b 80 125 185 Vius
TF#E] 20% ) Vym = 24V, JE#2% = 11b 110 200 280| Vips
oA HIHISEIX IR (PR TR | Vvm = 24V, JRERE = 100 650  1000) ns
BT ) Vym = 24V | [EI2% = 11b 500 750 ns
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Ty= -40°C £ +150°C , Vyy = 4.5V £ 35V ( AR HHH ) -

HIPRAEIE T Ta = 25°C. Vyw = 24V

S PR KA ‘ B/ME  HBE BKE| B
EERA - PWM R
0.01kHz < foyy < 0.35kHz 1 12 13
0.35kHz < fpym < 2kHz 12 13 14
2kHz < foym < 3.5kHz 1 1.5 12 &
N 3.5kHz < oy < 7kHz 13 13.5 14
Respwm PWM iy N\ 7 #E %
7kHz < foyy < 14kHz 12 12.5 13
14kHz < fpyy < 29.3kHz 1 115 12
29.3kHz < fpyyy < 60kHz 10 10.5 1 g
60 kHz < foym < 100 kHz 8 9 10| g
FEER - B
VaNA_Fs R4 LR 2.95 3 3.05 \%
Vana RES | A5 R 43 2R 732 nv
BFEER - SRR
fpwm_Freq | PWM B A ST H = = 50% 3 32767 Hz
AR
VEN_sL N HERRCIR S I A0 H SPEED_MODE = 00b ( #li#E= ) 40| mv
VEx_sL JE HH REEARASE 2US B AR AL H SPEED_MODE = 00b ( Bl ) 22 \%
¥ SPEED 5| 1 [fIa i {5 5 B % )i | SPEED_MODE = 00b ( #H#tist )
toET_ANA : 0.5 1 15 us
- [] Vspeep > VEx_sL
b e g i T Vspeep > Vex s. LAf# DVDD HEHATH]
twake I HEEFIEG DR 745 e R 16 ) 11) SPEED_MODE = 00b ( Bt ) 3 5/ ms
P =S o |SPEED_MODE = 00b ( it ) |
NA s, 1SD R IIAER
R .. |SPEED_MODE = 00b ( Bl ) |,
tEx_sL_DR A &%ﬁ%ﬁgﬁ%ﬁ WAEIITEINTT | 5D i ar -5 — A4t PWM ik 180| ms
NA s, 1SD KailiAE
¢ ¥ SPEED 5| 1 [fI a5 5 B %5 i | SPEED_MODE = 01b ( PWM #3 ) 05 1 15
DET_PWM : . ) us
- 1] Vspeep > Vin
e . Vspeep > Vi LA DVDD HLEHTH
twake_pwm | A BEEHE DR 25 B 14D B[] SPEED_MODE = 01b ( PWM i3t ) 3 5/ ms
R ... |SPEED_MODE =01b ( PWM it ) ,
o s, 1SD R IIAER
e A . . |SPEED_MODE =01b ( PWM fst ) ,
W (MCF8316DUL) : o
T, 1SD KAk
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T,= -40°C % +150°C , Vyy = 4.5V % 35V ( RS A U ) « BAIBRAEIE R T Ta = 25°C. Vyy = 24V

B PR KA B/ME HAME BXE| B
SPEED_MODE = 00b ( ## ) |
Vspeep < VEN sL , 0.035 0.05 0.065 ms
SLEEP_ENTRY_TIME = 00b

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

SPEED_MODE = 00b ( #l#HE= ) |
Vspeep < VEN st |, 14 20 26| ms
SLEEP_ENTRY_TIME = 10b

SPEED_MODE = 00b ( #li#E )
Vspeep < VEN_ sL |, 140 200 260 ms
SLEEP_ENTRY_TIME = 11b

SPEED_MODE = 01b ( PWM ##3t ) 5t
1Mb ( FiZE ) |

Vspeep < Vi, SLEEP_ENTRY_TIME = 0.035 .05 0.065
00b

SPEED_MODE = 01b ( PWM £t ) 5§
1Mb (SR )

’ 14 2 2
VSPEED < VIL f SLEEP_ENTRY_TlME = 0 0 0.26
01b

SPEED_MODE = 01b ( PWM #3{, ) 8%
Mb (AR )

’ 14 2 2
Vspeep < Vi , SLEEP_ENTRY_TIME = 0 6
10b

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

VSPEED < VIL ) SLEEP_ENTRY_TlME = 140 200 260
11b

Vspeep < Ven_sL ( BHUIRR ) 28 Vspeep
t R SIBEIR 4 P11 B LT A 0 | < Ve (PWM BER B, ) 5 1 ,
EN_SL Il Vspeep < Vi F1 DIGITAL_SPEED_CTRL
= Ob ( 12C izt )

toET sL_ANA | AGIIBREAR fiy 4> FIT 75 B 1)

ms

ms

toeT sL_pwm | R REE AR Ay 2> T 75 PR A 1)

ms

ms

ms
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T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A 3 ) o AR & A T Ta=25°C. Vyy =24V

S PR KA ‘ B/ME  HBE BKE| B
PR
tEX SB DR A |2m vy gy e —— - N SPEED_MODE = 00b ( Bl #3 )
_SBDRA |3 1 £k IR 5 5 IR = : 6
A B AP LIRS J5 SR 3l BB LT 75 FA I 1) Vepeeo > Vex s » 4611 1SD £l ms
tEX_SB_DR_P |1 1py ot iy o - SN SPEED_MODE = 01b ( PWM ##3{, )
e B HHARFHLIRAS J5 SR 5l FB LT 75 FAD ) T Vepeen > Vi, 2401 1SD Kol 6| ms
toeT s AnA | REDUAEHIL A 4 T 5 IR [A] SPEED_MODE = 00b ( Bl ) 0.5 1 2 ms
- Vspeep < VEN_sB
SPEED_MODE = 01b ( PWM #izt, )
Vspeep < VL , SLEEP_ENTRY_TIME = 0.035 0.05 0.065 ms
00b
SPEED_MODE = 01b ( PWM 5% )
Vspeep < ViL , SLEEP_ENTRY_TIME = 0.14 0.2 0.26 ms
01b
ten_sB_pwm | R RF WL A2 BT 75 A B[]
SPEED_MODE = 01b ( PWM #izt, )
Vspeep < VL , SLEEP_ENTRY_TIME = 14 20 26 ms
10b
SPEED_MODE = 01b ( PWM #5 )
Vspeep < ViL , SLEEP_ENTRY_TIME = 140 200 260 ms
11b
\ \ SPEED_MODE = 10b ( 12C 5, )
ST A2 Ko A BT 22 f _ ,
ten_sB Dic | REDUAFHILAY 4 BT 7 I [A] DIGITAL SPEED_CTRL = 0b 1 2 ms
ten_sB FREQ | REDUARFBIL A 4 T 5 1R ERF (8] SPEED_MODE = 11b ( #iiZ#i ) | 4000 ms
- Vspeep < ViL
Vspeep < Ven_st ( BEIER ) 5 Vspeep
t K 2165 MLy 4 J5 152 IR LT & S | < Vie ( PWM B EiZe sl ) 8¢ 1 ol ms
EN_SB 1] DIGITAL_SPEED_CTRL = 0b ( [2C #
X))
i M\ ( BRAKE. DIR. EXT_CLK. EXT_WD. SCL. SDA. SPEED )
. 0.25*AV
Vi B AR PR AVDD =3V % 3.6V DD v
v 0.65*AV
Vin LIPS L e R VI AVDD =3V % 3.6V DD v
Vhys F IR 50 500 800 mV
I N B HEAR P B AVDD =3V % 3.6V -0.15 0.15| pA
Iin 0 NI T LR AVDD = 3V % 3.6V -0.4 015 pA
Rpp_speep | #iI A\ T HLHIBE SPEED 5|15 GND 0.6 1 14| M@
FHR& M ( nFAULT. FG)
VoL iyt AR R R lop = -5mA 04 v
loz iyt 3 v T LR Vop = 3.3V 0 05 A
1’C BTN
) .3*AVD
Vizc 1 {EH PR I 05 OFAVDL v
. 7T*AVD
Vie B HLUT I HLE 0TAVD 55V
N 0.05*AV
Viac Hys B DD \Y
Vizc oL % HLP 4 HE FRLE 2mA IR AR T % 0 0.4 \Y
liac oL I FELP 4 HE ERLAE Vizc_oL= 0.6V 6l mA
||2c_||_ SDA *D SCL J:E‘Jiﬁ)\%/}ﬁ -1 02 102 HA
G SDA 1 SCL fHL%ZS 10 pF
Copyright © 2025 Texas Instruments Incorporated TR 15 1

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


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

MCF8316D

ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

T,= -40°C % +150°C , Vym = 4.5V % 35V ( Ak 5 A 3 ) o AR & A T Ta=25°C. Vyy =24V

S| PR A B/ME  HAME BEXE| B
o M Vo ( BMIL) 51 Vigo y (Jikfi ) [ PRHEDER 250° ns
B L TS g A ) LA 250%| ns
w A A I RHIRITE 0 504 s
W

EXT_CLK_CONFIG = 000b 8 kHz

EXT_CLK_CONFIG = 001b 16 kHz

EXT_CLK_CONFIG = 010b 32 kHz
s TR 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 G R 1.35 15 165] Vv
e N Tp=25°C 100 P

RET P55 T,=-40°C % 150°C 10 i

T,=-40°C % 150°C 1000 A
EEenp i A

T,=-40°C % 85C 20000 F
PRI LB
Voo SERE (UVLO) VM L7t 4.3 4.4 45 v

VM R4 4.1 4.2 43| v
Vuvio Hys | FEUER R 8 IR i EAZETHRRE 110 200 350 mVv
tuvio HL YA R R PSR VEE K i i (1] 3 5 7| s

gﬁﬁiﬁéﬁfj 16’ OVP_EN=1, 325 34 35| v

fﬁi‘ﬁfﬁo’ OVP_EN=1, 31.8 33 343 v
Vove B R RS (OVP) ‘ _

HEHE 17, OVP_EN=1, 20 - 2l v

OVP_SEL =1

EoE\ﬁE_EsEéLTﬁ’ OVP_EN=1, 19 21 2 v

FHE TR, OVP_SEL = 1 0.9 1 11 Vv
Vovp Hys | I AR (OVP) :

SRR, OVP_SEL =0 0.7 0.8 09/ V
tovp H Y AR W fik e ] 2.5 5 7 us
G|t g [ I
Vepuv Hys | BIAGSR UVLO iR EAZETHRRE 65 100 150 mv
Vavoo_uv | BEUE IR B8R B E BIRLT 27 2% oY

" Y B 25 2.65 2.8 \Y
L’CV:’YDS— TR 3% 2 Bl R i ETE TR 180 200 240| mv
oo T OCP_LVL = 0b 9.5 16 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 3 ) o AR & A T Ta=25°C. Vyy =24V

S PR KA B/ME  HBE BKE| B

OCP_DEG = 00b 0.02 0.2 04| ps

t A B OCP_DEG = 01b 0.2 0.6 12| ps

LS b 1

ocP LR OCP_DEG = 10b 05 12 18] s
OCP_DEG = 11b 0.9 16 25 us

trReTRY T AR A 1] 425 500 575| ms
Totw et 0 i R (T)) 135 145 155| °C
Totw Hys | V&R AT R (T)) 15 20 25|  °C
Trsp Buck | FASCIRLEE ( FEIE ) R (T)) 170 180 190| °C
TTOD_BUCK. | i XT3 ( WHIT ) IR (T)) 15 20 25| c
Trsp rer | AOCWHRE (FET) SRR (Ty) 165 175 185| °C
:TSD—FET—“Y LR (FET) A RE (T)) 20 25 30| °C

(1) Ripk AHES Lgk FIFHME

(2) 4n% AVDD 20, W 1/O 31 BIA #5455 SDA 1 SCL £,

(3) SDA Fil SCL SMZkf1 K tf (300ns) T4t 44 47 5E B K tof (250ns). X fo i Bf AR HiPH 28 (Rs) 4% SDA/SCL 3| JHILL &% SDA/SCL
LR, AR R K tf BUe (.

(4) SDA FI SCL f NI ff 4 N JE I 22 AT #ik /N 50ns [ 420

5.6 FRAERIPUEAE T SDA il SCL B MIRHE
75 SRIB KA i T AR T A (R 534 )

SH ‘ RS B/ME  AeRME RONMEH| AL
FRUERIE
fscL SCL W& 0 100 kHz
tip_sta | ( A ) START 51/ (i Fr bt i) FEIXERI RS, S — AN b o3 A e 4 s
tLow SCL i I FL T 34 4.7 us
thicH SCL Hit i (1) 5 01 R 3 4 us
tsu sta | EE)A B A L) 4.7 us
tup_par | HLHEERFFR ] (2) 12C A 1F 0® @ s
tsu_par | HcH LA [E] 250 ns
t SDA Fl SCL {55 1) _E T[] 1000 ns
t SDA #1 SCL 155 T i) () (6) (7) (8) 300/ ns
tsu_sto | STOP ZAFHIZE LI [H] 4 s
tsur 15 15 SR IS B 2% A1 2 TR R e 2 25 DRI ] 47 us
Cp A BLER B ©) 400 pF
tvo_par | B A A E (10) 345@| s
typ_ack | BEA AR R (1) 345@| s
Voo | AR AR B (AR ) 0T"AVD v
Ve | PR XTI B ( LRI ) 0Z7AVD v
PUEBE
fscL SCL I gfmiR 0 400 KHz
tip_sta | ( A ) START 515 (KR R it ) TEIXERI RS, S — AN b ko a4 e 0.6 us
tLow SCL 4 I FL T 3 1.3 us
tHiGH SCL 4 i) s e F A 0.6 us

Copyright © 2025 Texas Instruments Incorporated TR 15 13

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


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

MCF8316D
ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

£ HARE KGR T I CARIR VG NS (BRIESA )

2K PRK A B/AME WWRME  BAE| B

tsu_sta | EEEENAFMER LT 0.6 s

tup_par | B CRARIN E] ) 0® “) us

tsu par | ¥R G ST E] 100 © ns

t SDA HI SCL 155 ffy L THikt i) 20 300] ns
20 x

t; SDA Al SCL {55 [f) F &kt ) () (6) (7) (8) (AVDD/ 300/ ns
5.5V)

tsu_sto | STOP ZAFHIZE LI [H] 0.6 s

tsur 15 L 2R AR I B 2% 1 22 18] 1) S 28 2 PR i) 1.3 us

Cob TABLRM B G © 400| pF

tvo_par | AR A A e (10) 09@| us

tvp_ack | BAR A R ) (1) 09@| us

Vil G F P B 7 25 B 3 F AR B2 (LR ) 0T"AVD v

Von | AR % TR B (BRI ) 0.Z7AVD v

(1) B R Vingming M ViLmax B FHIH

(2)  tup_par AN SCL T BEHTF A I 5 (¥ HCHE (it 1), 38 P AR A A o (K 430

(3) ML AE N SDA 5 51 4L /> 300ns I LRKFIA] ( FHXTT SCLAF S Vikgminy ) PABFHER E LI¥ SCL FREH XI5

(4) X TAREREARAPRERER | 5K thp_par 7L 3.45us Fil 0.9us , (HAAILL typ par B typ_ack BISRAAEADN—MEEH AL (U8 0FA
JEK: SCL 15 S IR P A (tLow) I A AU % KA . ARSI E K T SCL , W HCHE 20 Z7E FORE IR S 2 i (1) 5% T8 BNF 1) P9 5 0o

(5) PRIzt 12C MLk AT H FARERII 12C MRS, (HL UL tsy_par 250ns IR, R MR K SCL 5 SO AFA M
K EBOZEI . RIS IIEK T SCLAZSIMEAR-TEM , WA L TERER SCL LR AT tymax) + tsu_par = 1000 +
250 = 1250ns A ( MRAEARERIE 12C BARRE ) 4 F — MR ACH H F) SDA Z8. FiA RS 5t 06 45005 L R L i) .

(6) 5 HS BLABHRAMEA , WARYEE 10 RV SE R N RERTH .

(7) SDA Il SCL SMERIIRK t #E 79 300ns. SDA it Zitids K R BT ) & AUE{H 4 250ns. X SLVF7E SDA il SCL 5l I K
SDA/SCL 282 IAZESE B B ORY L BELES | T AT BOK b BUE (.

(8)  fEMRIE+ BIAR |, it GRS LRI PR () BT IR B A AT (e S SR A T A IR e BEL S B T A B2 5 R S RN P g IS 0 R S R

Ko

(9) AREMERKSLBETRRSAE AR, AR T R SR AR B SR
(10) typ par = Budiifs 5 M\ SCL {KHT 2 SDA ft (@ H-TEUR AT, BUR TR ZE ) K TE,
(1) typ_ack = FHIAE 5 SCL {KH T2 SDA il ( & e PalfR T, Bk TUBNSE 2 ) HII A

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 S 925 )%\
8 7= NV
24 ) N
5 . N
%E‘ 22 c 875
= . S Y 85
€ 20 —— Buck with Inductor (25°C) S
g —— Buck with Inductor (125°C) @ 825
3 18 —— Buck with Resistor (25°C)
o —— Buck with Resistor (125°C) 80
38 16 77.5
<
™~ 75
14 ™~ 4 8 12 16 20 24 28 32 36
\\ Supply Voltage (V)
12 T~ y 3
~—_ ) 5-2. WA IR S 7E R HLR T IOHCE
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
2 4.25 —— BUCK_SEL = 10b
g 4 —— BUCK_SEL = 11b
x
S 3.75
o
3.5
3.25
3
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Buck Output Load Current (A)
& 5-3. fE A A4t i R B £ 3 BT O 3R Ak
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6 40 B

6.1 MR

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

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

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

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

MCF8316D #3f4>KH 0.5mm 5] A . VQFN RmGEE 3. VQFN #3 R~ 8 7mm x 5mm |, &8 1mm.,

16 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

i3 TEXAS
INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1 - DECEMBER 2024

6.2 ThEETT HEIE

Lek Cavop 1UF Cry47nF VM
 Buck !‘QQ-O’!
Out Lo
ANAN—! Cep
Rex T 1WF
Cax VM
4
Buck/LDO AVDD LDO Charge Pum
Regulator Regulator 9 P VM
1 $ T imput: v or 4 1 _L Cum1 + Cymz
Buck
IO 1uF I >10uF
DVDD v
Covop LDO | Protecion | IV
1uF Regulator vee T
AVDD 5 .. . Integralfd
10 Interface —hi]} Y cnew
AVDD PGND L

SN ISENA
|_rto_| |::| PGND

B
VCP -l-

& ? OUTB
—
OUTB
_||— M integrated
i current
:1"} Bl sensing

PGND 1

PGND_|  ISENE PGND

KM w |k orvore
w0

& ? OouUTC
—

OouTC

A 4
r—
\

. nFAULT::E:
AVDD i
Avgo g SCL

I Optional external
| clock reference |

| -

Il

VGLS

7

A
Y

J

Il

VGLS

= M integrated
i current
Variable sensing
monitoring on —

DACOUTpin PGND _l_

seve [ R

& 6-1. MCF8316D Bt HHEE

T

DACOUT2/SOX
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6.3 REMEULEA

6.3.1 %%

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

6.3.2 BHEEEO

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

6.3.2.1 D - B A
LR ES

« SPEED/WAKE 5| HI FH -2 il R L% 3 3K MCF8316D Mﬁﬂﬁ%#jﬁ&m&o SPEED 5| T it & % PWM,
AR BRI NAG 5 o Z 5] S A AR HEEIR A LR (TES K 6-8) »

+ 4 BRAKE %lﬂiwﬁ%[zﬂij “HEHSF” B, MCF8316D ﬁJ\%JxJMk* il PR A P LAl BRAKE_PIN_MODE
HiC B VAR Bl (1 lmww filzh ) B FHIBN (1EZ Y 6.3.22) o EFAGIZPIRAZHT , MCF8316D &
4@&@&‘@%%1&@&5 BRAKE_SPEED_THRESHOLD & X [{fi. R % BRAKE 34 “mHEF”
MCF8316D #t & (R el Bk . AT LU 12C #2101 B BRAKE_INPUT SR7 5 il 3h 51 JH N .

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

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

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

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

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

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

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

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

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

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

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

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

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

6.3.2.2 I2C &0

MCF8316D S 12C S ATIEAS 810 |, Fo VR Ahaf 4 ) 2% K36 F e st . 1% 12C B S Ah af i 2 i B
EEPROM Fi2 BUVEAH I i b AT A LIRS M5 2. 12C 5B T H 5w v LU ] SLEW_RATE_I2C_PINS #E47HC & .
12C Sk —/ M il SCL A1 SDA 5l B\ pi gkl 2 11, NEehHEAT 1 56089

* SCL 3l 15 SHA
*  SDA SR EdE AR .

6.3.3 JEA A B IER A

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

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

& 6-1. BEAREFRIENRE

P AR P S BB AVDD R RE AVDD Mg A% SRERRERBAME | FEEHERRER
HEH (lavop_max) | FBIE (IBk_max)

HUBH - 47 uH 3.3V 5k 4V R H 20mA 170mA 600mA (BUCK_CL =
(BUCK_PS_DIS = 1b) Ob)

LSS - 47 0 H 5V 5k 5.7V % # (BUCK_PS_DIS |20mA 170mA - lavpp 600mA (BUCK_CL =
= 0b) 0b)

RS - 22 1 H 3.3V B 4V R H 20mA 20mA 150mA (BUCK_CL =
(BUCK_PS_DIS = 1b) 1b)

BB - 22 0 H 5V Bk 5.7V S7# (BUCK_PS_DIS |20mA 20mA - laypp 150mA (BUCK_CL =
= 0b) 1b)

HLfH - 220 3.3V 5k 4V S E: 20mA 10mA 150mA (BUCK_CL =
(BUCK_PS_DIS = 1b) 1b)

Hf - 220 5V 5§ 5.7V S7#F (BUCK_PS_DIS |20mA 10mA - Iavop 150mA (BUCK_CL =
= 0b) 1b)

6.3.3.1 DARUBRS R AR

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

6-2 J7r 1 RS ST e A LB A% (i 1

Copyright © 2025 Texas Instruments Incorporated TR 15 19

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MCF8316D
ZHCSXN1 - DECEMBER 2024

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 %3 SCHF 1) A BT LDO A3 At DUAE Rk 2 B v (RO AR A 3.3V B BV it AU AK) P IS R o [ i Y L 7 e B
N4V B 5.7V DLREEEAM R B TSRS LDO SRAERE 3.3V 5l 5V HUEHL |, a1k 6-4 Jim. XFEEAT LR
FI B LDO ik R4 eAs | I i3 M B i A e AU i S 200 5 4 ) 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

Vi 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 H4&E% T —A 3.3V ik ay , natAh s . 1tk AVDD LDO &K 25 FH T 2820 1 P4 56 o i 43t
B, HeAh %A R RS IE ORI RE MCU B HAh S B ik 20mA HL AL IR A1 0 L R SR YR FEL R . AVDD £ & 28 11
N AE AVDD 51T SEEE |, @it —4> X5R B X7R. 1pF. 6.3V W& i1 25 28 B 5% RE M EAHA0 ) AGND 424
5| 4,

AVDD FrARas B LR 3.3V
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FB_BK

-
L
lBUCK_PS_DIS

L

O

5
my%g
L

= AVDD ExternaLLoad

SR
CAVDD

H AGND

|

1

1

&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

BT A N Wil FET , RIZ 885 m T VM BRI 3) B 5 4k S8 &M FET. MCF8316D 4
T SR HLER RO H A G T VM ER I A L

HHL ] 22 5 B MM 4% ( Cops Cruy ) A REIEAT . A RIXEHABIIEMELE (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 tran

K 6-10. KRR

6.3.7 25 ( FEIXHTIH] )

s B AR, B 1L MOSFET KAATLATES T - 78 m A& MOSFET PJ#lHE] , MCF8316D il fdi
NFEIX I 1] (tgeaq) ST Gty 2 FAF o 32 0K I 2 U AEC I MOSFET FrME L (VGS) I {2 il MOSFET
f) VGS B AR T kWP , AR5 i Sl A — 2 R0 MOSFET ( 27848 ) SRsZ8LK) , Wl 6-11 FE
6-12 fizn. & 6-12 s B A0 MOSFET ) VGS ( VGS_HS #1 VGS_LS ) ZNHIMES .

VM

_| HS Gate
Control

] outx

LS Gate
Control

i

& 6-11. BB SR
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A

VGS_HS
| |
| |

10% |

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

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

& 6-12. FEIX i} [a]
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6.3.8 AYLEHMAIE

MCF8316D #&fit PUFh AL Fx 1] 7772

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

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

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

MCF8316D JyHi AL ¥ il SR 4t DU AP S v S N VR |, W F B . SvES N JR B SPEED_MODE it & .

SPEED/WAKE 5| il_E 1) PWM B\, B840 N5 5 10 525 b
SPEED/WAKE 5| il _Esiba N, @i A8 N5 5 (4R
SPEED/WAKE 5| Bl AN | SRS 5 1R TR
i/ 12C , @it & DIGITAL_SPEED CTRL % 17#%

F Freq based
M Towy [ > 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
pririiadrs —» VOLTAGE_REF
I’C

6-13. THRE FEEMA TGS

M REF (SPEED/WAKE) 5l i N\ ( 85+ 12C R fE 4 N ) B4t 24k ( SPEED_REF. POWER_REF,
CURRENT_REF & VOLTAGE_REF ) {115 5 #4211 & 6-13 fis.

6.3.8.1 B F L

A LLi@ K SPEED_MODE # A 00b ok fd B 5 T Bifldm AN pLdsdl . EHg T, 5=t ad
(DUTY_CMD) fifi SPEED 5| il L {0 f R4 (Vspeep) M8 M. 4 0 < Vspeep < Ven sg i, DUTY_CMD
KB ANEF. 2 Vex sB < Vspeep < Vana rs I, DUTY_CMD Fifi Vgpgep MM TT A2 AL, W1E] 6-14 Jias
Vex sg 1 Ven_sg A RFHLIENFIIR HBIME , X Vex s M1 Ven sg MEZEE , IS M1 6.4.1.2. 29 Vepeep >
Vana Fs fif , DUTY_CMD ##H{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 -

28 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS

INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1 - DECEMBER 2024
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

i#id ¥ SPEED_MODE & 10b , A LMEHIEET 12C s 4745 Dok s B Ll . 7E 20T, w] LK% i dy
4 BH 5 N DIGITAL_SPEED CTRL % 7 # . SPEED 5| v | F 4% il BE AR 2 N fIGE - W R 7
DIGITAL_SPEED_CTRL # 77 #f % E A Ob 2 J5 , SPEED 5l % N ¥ & WAL T Ven s MIMH 1 K F
SLEEP_ENTRY_TIME , ] MCF8316D i AHEARIRAS . *4 SPEED 5 > Vex s I, MCF8316D & H HEHRAR
%A, L@t DIGITAL_SPEED_CTRL #Fff#sitfr#iil. Wk 0 < DIGITAL_SPEED_CTRL #ff# <
DIGITAL_SPEED_CTRLgy sg H SPEED 5l > Vex s, W] MCF8316D 4t T #5#HLIKR%& . DUTY_CMD 5
DIGITAL_SPEED_CTRL % fF#% Z [Aff) %k R W& 6-16 fiix. A X DIGITAL_SPEED_CTRLgn sg ex sg ¥
DIGITAL_SPEED_CTRLgN sgen ss MHEZEE , ST 6.4.1.2.
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DUTY_CMD
A |
|
|
100% _

» DIGITAL_SPEED_CTRL

0 DIGITAL_SPEED_ 32767
CTRLex s
DIGITAL_SPEED
_CTRLEN_SB
P 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 =M ARFE (Bl 28 ( &k, Wik, Er/ i ) R & Mg AN, o L@
REF_PROFILE_CONFIG KA. & AR 2k |, S ANFEHERT L& B INPUT_REFERENCE_MODE it & FIEfE . 1
R, R4

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

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

¥4 REF_PROFILE_CONFIG ¥ Jy 00b It} , i \Jkifk 1 i % Lt i 4 (DUTY_CMD) ¥ , 41717 6.3.8.5.5 fii .
6.3.8.5.1 L1 4%

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

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

REF_OFF1

REF
A

REF_E |F——mmmmm oo e

[ =1

REF C | o o e

REF B | oo

REF A~~~ ~"~"~"~~~=~~~==========—~

REF_OFF2

Q DUTY_CMD

DUTY_OFF1 DUTY_ON1 DUTY_CLAMP1 DUTY_A DUTY_B DUTY_C DUTY_D DUTY_E DUTY_CLAMP2 DUTY_ON2 DUTY_OFF2

Bl 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 [-—— === === - mm oo oo e oo
|
|
|
|
|
REF_CLAMP1 |- —— |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| N _____ e
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 & 31N REF_OFF1 1 545 Lu i & F IR RI1E

« DUTY_OFF1 1 DUTY_ON1 B B J: 4% N REF_CLAMP1 fil REF_OFF1 A %iEH |, tn& 6-20 iz,

* DUTY_CLAMP [t & Btk RFFE 2 1) 7 St i 2 {f . REF_CLAMP1 7£ DUTY_OFF1 #1 DUTY_CLAMP1
Z AV B i e DUTY_CLAMP1 A LUAE DUTY_OFF1 Al DUTY_A Z [a] f(iAE AT AL B .

« DUTY_A it B %4E REF_A ()5t #iEAE DUTY_CLAMP1 F1 DUTY_A 2 ] £ £kPE45{k. DUTY_A
F| DUTY_E [R5 262505 Pl 6-20 1 BT 7 IR AH ]

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

* DUTY_C Ao E n 7 i o5 25 b 4
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+ DUTY_D fic & MCF8316D b T Mg T IRA R 2 s 4 LR B . REF_D Iic & DUTY_D #1 DUTY_E
2 ) e E

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

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

+ DUTY_OFF2 1 DUTY_ON2 B¢ & J:#E# il % N REF_CLAMP2 #l REF_OFF2 AREVER , & 6-20 Fizs.

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

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

6.3.8.5.4 EREMHEALEST

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

*4 VOLTAGE_MODE_CONFIG # &N 01b # 10b I , MCF8316D 4 ft L I KB 47k . 4
VOLTAGE_MODE_CONFIG % &4 01b i} , MCF8316D LA ¥ . Eaﬁﬁgzﬁjzﬂiﬁffﬁﬁﬂﬁ H#| DUTY_CMD
L3 DUTY_C , #AJ5 M DUTY_C D 2| iy AR, B2 E] 100% G4, Wik 6-21 fFis.

REF
A

Voltage Reference

I
|
|
I
|
|

Speed, Current or |

Power Reference !

]
|
I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

e |

DUTY_HYS !
[

| |

|

|

|

|

|

|

|

|

|

|

0f

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

» DUTY_CMD

0 E)UTY_C 100%
K 6-21. LHEHEMRIZST (24 VOLTAGE_MODE_CONFIG = 01b i )

MR , 24 VOLTAGE_MODE_CONFIG # &’ 10b i , MCF8316D EE@F HAEH R Tzt , HE DUTY.C, &
JEM DUTY_C VIR E . R R I | HIUH 100% & 2tka4d , A 6-22 Fios.
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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%

36 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS
INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1 - DECEMBER 2024

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

6.3.9 AT T 5 50 AL
24 MCF8316D Jfis st i |, AL TaEA TF=MREZ —-

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

MCF8316D & K& M LhhE , HTH R IZ L5 F RSB S apLR 3. 18] 6-27 feom 11X =Ainin i pl

R RERCRAS BB LS BIRAE -

Brake

Align

Double Align

Stationary

IPD

Slow first cycle

Open Loop

Spinning in forward

Closed Loop

direction

Coast (Hi-Z)

Brake

Spinning in reverse

direction

Reverse Drive

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 .
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6.3.9.1 &4 1 - BEHFIE

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

o N FFRNRUN S5 F AT A4S 2 AU A e e SR8 i LS AZ ARG SR e, M 5 I F LY 5

o WIGALL BRI (IPD) AR HEHf 2 1 v B AR AL Kb 2 ALK A B, XGEH HBLAE BLDC LA .

o ISR E PG v EI B AR AR SR R s AL, PATE — IR AR R e AL B S N R R R 6 5
MCF8316D iR 4L r L B i Bhik Wi |, AR HBAE KL IR R Hik ez — 2 i b T RS . BT E R
Ja S5 VR SR HE NI I .

6.3.9.2 fl 2 - HYLEMREE

WAL 85 K3 B (BEMF) IEmef: ( Sy 25 HAHE ) , W MCF8316D 5 1E 7 Jie i (1) H AL 25T [F] 20 3
T E R NS T4k S . A B LS TS T AR E AT & AR, W) MCF8316D £k AR ¥Rz 47 LN By
ML, BERIHIERE LENFRIBITHEE, B 5 IEARERNBEIERFRD , A TR Z &0 T Rd R ]
e Ry B sl E) . AT LLEE RESYNC_EN B el ZEHFEL R, R EHFSHEER |, N MCF8316D wJ
PARC B N SRy AL AT 45 (e AL/ Bt n ) 3 . NS Ik ied% i, B RE BN T B RAS | BB ST 51500 1
NG

6.3.9.3 £l 3 - HBHLRANKE

W B HLIEE S A iER: ( San A HJ7 RA R ), ) MCF8316D 2 4L 1 JURh J7 i3k e 28 7 1h) I Fe WL K 5h 2 dw 4 7
] ) H A2

SV BK AN 7 1 SRS AL AT A S DRSS |, AT LR B 2R, AR R A N

R A FH RIA RS , ) MCF8316D W] it B a5 145 ALV 175 (b A/ sl it in il 2l . FEALIZ IR 5, BRI L
AT ER IR, BB BHIRF S50 1 A8 .

#HiE
187 F S m) 3R B BRI B Dh RE IS 2 /N0 DR OR R BRABLAE W] 32 10 KF |, JF H il i s AN R g iR o] 22
R TTT 7 A VR
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6.3.10 AYLEINT/F (MSS)

Kl 6-28 " T MCF8316D 284 =cHi i) L2 51751 .
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Motor driven at
SPEED_REF

DIR_CHANGE_

Sleep/Standby
(SPEED_REF = 0)

SPEED_REF>0

MODE

1b

Motor BEMF <
STAT_DETECT_THR

Reverse

RVS_DR_EN

Speed >

Open Loop

Direction of Spin

Ob

OPN_CL_HANDOFF_THR

Y

BRAKE_EN

1b

Brake_Routine

Deceleration

Closed Loop
Deceleration Motor Start-up
Direction l
Reversal : Zero
speed Open loop
Crossover
Closed Loop

Forward
Ob RESYNC_EN
1b
Speed >

FW_DRV_RESYN_THR

& 6-28. BLHL/EEIF 5
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LR

REAR/FFHL

SPEED_REF > 0 bt

7 T B i 4 e
DIR_CHANGE_MODE ¥}t

ISD_EN Jit5

BEMF < STAT_DETECT_THR

e T 1A

RESYNC_EN ¥}t

Brake_Routine

BRK_TIME BRK_CURR

BRK_CONFIG

o
=
Q
=~
(0]
A

Time >
BRK_TIME

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

Y

\ 4

Brake_Routine_End

& 6-29. HzhHIFE

X & MCF8316D _I Hiif HiiL a2 5 41 (MSS) HIRTIEIR A& . EHIRET
MCF8316D Bl & 41 i% , M\ EEPROM #JtE4L & E550 |, FFEA IR AL,

FEHRA S , SPEED_REF W E A% , Jf H MCF8316D A& J-HEAR B AL |
EAREL T DEV_MODE #1 SPEED/WAKE 5| i [ .

24 SPEED_REF %% KT &K , MCF8316D iE HfRAY/EFHLRA | #HEA
ISD_EN ¥Jlifi. }1% SPEED_REF WEy% , MCF8316D i & (RFFHEH/F L
MR 7 S fr 4, MCF8316D #f A\ DIR_CHANGE_MODE 1.

#15¢ DIR_CHANGE_MODE # & & Ob , MCF8316D i i#17 ISD_EN ¥k
BB E . ik, % DIR_CHANGE_MODE # & 1b , MCF8316D 4
BN > OPN_CL_HANDOFF_THR ¥ 5 54 77 1) 58 24

MCF8316D f &I 4n i I (1SD) Thage S i (ISD_EN = 1b). Wif)5
7 1SD , Il MSS #47 BEMF < STAT_DETECT _THR ¥#ilr. i , 2k
T ISD, | MSS H#i#1T BRAKE_EN K.

ISD 5 FRHLEIWIUEIRAS (S EE. FMRE. e M ) (ES M7 6.3.10.1) .
BN EE LR (BEMF < STAT_DETECT_THR) , ] MSS #4T
BRAKE_EN HJir. e #E LR | N MSS &4k SL50-UE e : 77 1

MSS #f 52 M LR IE [ e 50 A2 I A e i« WS e WLIE Al g%, ) MCF8316D
#47 RESYNC_EN ¥, ani bl mljiess , N MSS 4k4:i3t 17 RVS_DR_EN
H

U5 RESYNC_EN # &4 1b , Il MCF8316D AT F > JT ) (B H
) HWr. S RESYNC_EN #¥% #E 4 0b , Il MSS 4k2:#4T HIZ_EN H|7.
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T > FW_DRV_RESYN_THR i il % KT FW_DRV_RESYN_THR , Il MCF8316D fii ik H I1SD JRZ

S (R B AT B B B i E PR (1621475 6.3.10.2 ) o IR EALEEE /N
F FW_DRV_RESYN_THR , Il MCF8316D 4 = JF iR 25
RVS_DR_EN it MSS #2275 8 T & IaEkEhThAg (RVS_DR_EN = 1b). 588l 7 i%fe |

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

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

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

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

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

Ihft (BRAKE_EN = 1b) , Ul MSS wiit 2%z BIFE. wiREEH T HshIhhe
(BRAKE_EN = 0b) , Il MSS Rt ZIHHLEZPRE (1HS0T17 6.3.104 ) .

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

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

6.3.10.1 FEHEE AW (ISD)

ISD Zhfg FH TR ERHLAI IR |, AT LGB K ISD_EN & N 1b ka3 . WIUAERE . A7 B AT A 46 i =4
M ERME . L@ ISD_EN % BN Ob SkZEH] ISD. WiiR2EH ZhAE (ISD_EN W &N Ob ) , I
MCF8316D ASHATHIUGH LR Thfe | -4k 8246 A 1 5052 (BRAKE_EN) /& %53 H «

6.3.10.2 BHLEF HS

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

6.3.10.3 R IRz

2 ISD_EN F1 RVS_DR_EN #B#& &4 1b FF H. ISD e FALIER J5 7 5 4 14177 M AR ), MCF8316D i
7] 3K 5 Th e K AR ML e T 1) o S ) SRS L REZE AR S I 77 1) 5 FE LR BE [R5, ek B LR AT I v b 48 ik ik 2%
o, AT A, LRAEIER ( Sidr &M ) SR InIE | E RIS EE IE A AR (152K 6-30) .
MCF8316D i i & REV_DRV_CONFIG R4t A I [a] 25 ml— 2 B (1) S [m) 3R 31 255 (1) e T
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ASpeed

Close loop
Handoff to close loop

Open loop
Time

»

Handoff to open loop

\4

<
<

Open Loop

Reverse Deceleration

A4

Al 6-30. [ [\ IXZhThRE

6.3.10.3.1 X /7385031

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

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

6.3.10.4 BHLE3)

A ASFE R IR A] T A B B RS AL, ATLUEE MTR_STARTUP KRS B X ek I . 78X F5 A0 5 T
F LB E N BRI R S AL & . (E IPD 3K |, i@ iEin 6 ANASE ) S Ak 4G 5 A0 B . AE 1
EEMEECT |, it —AMEATE K 5 3l AL

6.3.10.4.1 X/7

A PLE I MTR_STARTUP Bt & 4 00b K5 FIXt5%. MCF8316D 7£ ALIGN_TIME it & (45 & i 18] Py 38 o 45 2
AR AR N B AU A S H AL 055 H TR g AR A A =R AR 4 ALIGN_ANGLE A= pfifr. £ MCF8316D H , X
S5 1 1a] ) H I PR @ ALIGN._OR_SLOW_CURRENT _ILIMIT it & .

AH EE AL A PR AR Ak W] BE S SO B HLAE AR AR AL, T PR AR AT R MR S . N R A X AP L, MCF8316D DL
ALIGN_SLOW_RAMP_RATE # & [ rI it B R WE 2K s O i 2 i iR il . 7EXSSFRIRESE R, ALK A
EL AL B X 5 .

6.3.10.4.2 XU/ 7

A LU MTR_STARTUP FC By 01b SR JH AU 55 4% 1 AT a6 0 B AR T8 F RO AR B A 1800 fIAH
DL ZEWE , B FFAT R, fERXFENR |, X SF Al e A R s . A TR &3 T X550 B sh it el S84
MCF8316D #{ft 1 XU 55 i il FEXU T A, MCF8316D #1455 — /Ny S+ A MR AR AL LL 35— X 5%
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MR ECIR AT Q0% FEXUNFFef | XFFFita] . HLEPRME . ThREE R A R S A0S R SR DUAH ) - e BT A
HAMFEZ ARG, USRI A B, ByLER x5 cmir .

6.3.10.4.3 #4517 E R (IPD)

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

X T BB 5 AT BE 2 (8 R HLAE TT 4R TF A I 2 /i S e Jig e« IPD AT T AN e v ML e R - IPD AN 2545
PLS a5, BRI AT CLSe B AR LS B0 351 o 24 s ML AR R AR D 00 2L 1) B B AR I, IPD RCRIR %S . IPD
A K P R FELEEAT A |, DRI 2R e A FET R R A8 L R B R )8 3 07 VS e 2% X — e

6.3.10.4.3.1 IPD =77

IPD 3 i MR 4 LA R 7 FUAR RN FH 7S FlAS [|] (R AR AL AR 20k 1247 BC -> CB -> AB -> BA -> CA -> AC (16K
6-31) . HHLZES] IPD_CURR_THR [t & [ {E A , MCF8316D 15 1l B &l g AR A7 5% 2 3 I 2 M7 P 4 5 A
A A B3R B 1 AR BT AE P (P TE) o PRI A 0E 430 7S FopE A A X B A 21 IPD_CURR_THR Bt 4 2% [ 1 [a] -
TZ I [ AL Se A R AR AT AR AL o N R) IR (PR A AR R HLE B/ INRIR A o /0N FELB AR 1) iR R & F AL I
W 51X PR 2 B IR BIPIR A X 55 o

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

S |
Drive _| _| ' ©

CB A
|

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

Search the Minimum Time

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

K 6-31. IPD IR

6.3.10.4.3.2 IPD EE#E=(

X FAEIA 2 FL R B I MCF8316D i 1k 3R H bl , A PR AT i TICE . Wk IPD_RLS_MODE = 0b
M e FAERA (B ) Ak, ZEMLECE B, R0 (LSC) MOSFET £ SR , LA# i 7E MOSFET (LSC)
A — KA (LSA) Z [ T8 (521K 6-32 ) . % IPD_RLS_MODE = 1b , k& HAR R . 765 AR
K, = (HSA) A& (LSC) MOSFET #4561 , HitiE Ak 8 B R B B E+ (1ES R 6-33) .

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

& 6-32. IPD RS - #1357 (0b)

HSC é HSA J) HSB\T{’ HSC éT
1

LSA \T [ LSB LSC}

Driving Hi-Z (Tri-State)

& 6-33. IPD B - =7 (1b)

LSA LSB

HSA % HSB

—o/o—l—o/o—

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

FrORBh M BRI T 0° A1 180° Z [0 AT AR ml P2 2k S 1 . KF IR Bh A 42 A0 90° w2 AR e KWIAAHIAE o Tt ok
WG A B2 S8 T g AR . 3% IPD_ADV_ANGLE PL7ER A o sl i inik (1520 E 6-34 ) .

/n\ Motor spinning direction

©
©
©
©

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

& 6-34. IPD }BHTAE

6.3.10.4.4 BB 1N EFHIE 5

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

fFERIRSFF L RO 55 . IPD B S 6 B 58 BB HLAL BT MGG S, MCF8316D  JF 4 72 ¥ 35 rh i s Bl . 7E
MCF8316D ' , JTF¥hrh (¥ Ayt R il 1 OL_ILIMIT BEAT V& | JfAL bt R BR B SR i JE . AETT3R g A g £
Pt PUIREE LB . TR IR f B2 RO B A4 it I 6-35 P

ALIGN_SLOW_
RAMP_RATE

V,
W nverse |22 [C
Inverse Vp \&)

Park | Vg | CISaVr'I:/Ie/

g.ref
. T
ld_ref = - < /
. el
o M V.
ontroller [, —
Open Loop
Ramp Bgen 2}
Generator (A1 @ 1
and A2) Iy Iy la

Clarke
B

o
g
=

& 6-35. FFfF

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

Speed(t) = A1*t+0.5*A2 * 2 7)

6.3.10.4.6 M FFHFE B Z LA

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

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

Kl 6-36 feon 1IN S b il p 4. Wi IQ_RAMP_EN BB b , W HLIR i rer 23 7E MU L X 5 (K 3
—EARAIE. W IQ_RAMP_EN #E 4 Ob , WP 51 o A & H I HL I S kX 45k
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Rt

SPEED_REF

— THETA_ERROR_RAMP_RATE
v
R
OPN_CL_HANDOFF_THR /—
P

»
»

v

&l 6-36. JT HIF 3% e e 4261 7 51

)

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

48

HERXFIRIF

Product Folder Links: MCF8316D

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLLSFX9


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

13 TEXAS

www.ti.com.cn ZHCSXN1 - DECEMBER 2024
CL_ACC/
CL_ACC / CL_DEC o pee
,,,,,,,, Modulation -
CURRENT_REF i ndex !
} reference a
| 1
I INPUT_REFERENCE_ o
| -
CL_ACC/ | MODE = 100 CIR_CURR o
CL_DEC U LIM_EN =00 .
SPEED_REF / *cos(LEAD .
POWER_REF - Speed/ ILIMIT _ANGLE) Minlagse 1
Power Pl — _/_ IT?’JL?.ET’??’QZ%E" | } }
SPEED_EST/ Controller -ILIMIT | |\NPUT_REFER P ) b
POWER_EST ENCE_MODE ool i Vo { nverse | Yo & (
= 00b or 01b Mod. Index < PI Controller Inverse Vo A\
=00bor FLUX_WEAK_ | park v Clarke/ v
I B ¢
*sin(LEAD REF i SVm
_ANGLE) \
q [¢]
Flux Mod. Index ¢
Weakening | ¢ )y weak_ Iy I la
Control REF @ n
Park | Clarke
I B [
Best
la
SPEED_EST (west) Back-EMF |15
Observer Vg
Ve
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6.3.11 H*HiE1r

MCF8316D 1 F#iis 2 x4 (FOC) IKsh# ML , i 6-38 Fin. EMMIBITH , HHLAE (Oest) FiE
(SPEED_EST) & 1ifi Fi S LB A I 28t 500 o I . ThR el By i 5 2 1 P13 R i S B I o

CL_ACC/

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

SPEED_EST (wes)) s
P BEMF Observer vV,

| 6-38. A%k FOC =i

6.3.11.1 FIFR DR RE =R

7E PSR I ], MCF8316D 2 (M ELALIE i A JEAE A AL T, ST SCBUBBIER N (. Tha, uifeskid
HIFREL ) LAY, B N R AP ERAR A (8L, PWM.L il 12C ) Rt |, w1l 6-39 fizs. mrLh
PO E LR | DLBT 0 3] Fe LA FR R S AR R A2 AR AT S B0 75 o PAIFA DN ik /o e 4% %2 24 CL_ACC/CL_DEC
43 ) e BT SR T T ) P R o s 43 e

Reference Input

REF2 —————-

REF 1

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

Slew Rate limited I |

Reference Input : |

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

] 6-39. FAIBR N RRE E
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6.3.11.2 & BE Pl 34

G R A% 1) 3 B A B T AE A R s AT 2610 PR FRIEE . Ky MK R EE S SPD_LOOP_KP Al
SPD_LOOP_KI HEATHC . o 1 30 8% i H FH T A2 A AR 22 ) R IRT IR HE (I ref) o T FSE BT BR PR H 52 30 B LA S

LRI AT OB FEE ILIMIT SRUCE R PR s B2 IR 0 H VA, B0 3R 45ZE HT AR IE AR

SPEED_REF_SLEW i H H P ECE /) &5 2 ey &% N . 380 Bl 28 A1 P2 st /gkagi % | i SPEED_EST &k H &
FHL 250) 35 00 0 2% P 47 B3 2

ILIMIT
SPEED_REF_SLEW o+ Ko o+ our f N

-ILIMIT

I q_ref

SPEED_EST

Y
Switch close,

if -ILIMIT < OUT < ILIMIT

&l 6-40. [ Pl #2244
6.3.11.3 BT Pl 354

MCF8316D A WA~ Pl #zil 4% , 205 T g A1 1g BAS il B A . Ko A1 Ky REOW T4 P& 2 AR TR
ff7, A@id CURR_LOOP_KP #1 CURR_LOOP_KI #EATHC & . HLyR 2 il FA 6 0 it HI T 2B B AR 5 Vg B Vg
AN E AL . LR 1 B B R O IR LR Ve T BT 1g LTI P IRER |, SRJE R A |y FRIRL PI IR Vg 11
B R A 2 IR R e AR AN | B AE A DAR IR AR A A

VM
Id_ref > Kp > + ouT > f — Vg4
-VM
lg
A\ 4
** Priority is given to Vy; I .**Switch close,
V4 is calculated first for if -VM < Vg < VM
saturation detection

&l 6-41. |4 B3 PI 3224
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VM
Iq_ref > Kp > + our > / E— Vq
-VM
" Ki +
Iq
Y
y **Switch close,

| z’l if Vg + Vg < VM? when

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

&l 6-42. I HLI PI 3]
6.3.11.4 HIRIEHIER

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

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

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

ESTIMATED
INPUT DC
CURRENT

h

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

If -ILIMIT < OUT <ILIMIT

Bl 6-43. [AFFThER#EH]

6.3.11.5 EJE ( {56 ) BB

MCF8316D f2ft 7 @it # INPUT_REFERENCE_MODE ¥ & & 10b sk B f4hI s bl q B0 d e ik, 78
PN, g BN d BRI SR UE i rer AT g ref FLIEH S LN, DUTY CMD. ILIMIT #1 LEAD_ANGLE #%# ,
MA R B PSR SgRH S E |, WK 6-38 Frax. EI , el DUEE I E ILIMIT k8 ), Htkar H
FHAHRIE1T

6.3.11.6 il P HiedZ il

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

E 6-44. FF 3 B ¥

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

6.3.11.7 i

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

6.3.11.8 B3 & PRI

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

6.3.11.9 I AE R ITZR R H

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

6.3.12 FFriEEH

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

F P nI T B ) 48 2R HE Vs ref (1181 6-45 FioR ), KT BLIRHERS | S90S A THRESPIRES | JFH. g pw WA
%, WA EE FLUX_WEAK_REF fi7 ik,

Vs_ref = vazy_ref + V(Zi_ref (8)
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VM

lo_ref
>+ Ko o + ouT / L

-VM

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

Flux Weakening

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

|Iirmt

K, . SCLEEEN / >V,

-VM

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

&l 6-45. S5k

6.3.13 BHIZH

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

6.3.13.1 HLHLEE

KT Y FIERBEAL , AUR L BE 2 FE A AL g 2 bk i FE B Rpy ( 7EE] 6-46 H3RIRN Rpy ) » X T =M
ERLEENL , UL R 45 6-46 H Y JEHD & 1) S AL 22 POl Sk FEBE .

Phase A

& 6-46. FEEHLHEFH

ST = M B LA Y FEZE L | $AS 5% Ry 0187 507 35 2 MR T AR 38 T2 [T B (Rp_pr)  2RJF
ZAEBR A, B) Ry = Y2 Rpy_pro £ Y FEIEBHNLAF | 0 50 /2l LA fid b ot Sk (CT) , F8 408 AT AZE g
JH1Sk (CT) FIHIRLI T2 1 & Rpp.
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B HLHBH (Rpp) At B N 6-2 R IEIEHIME.
+ 6-2. HYLHEERE

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

0x01 0.006 0x41 0.150 0x81 0.470 0xC1 2.2
0x02 0.007 0x42 0.155 0x82 0.475 0xC2 23
0x03 0.008 0x43 0.160 0x83 0.480 0xC3 24
0x04 0.009 0x44 0.165 0x84 0.485 0xC4 25
0x05 0.010 0x45 0.170 0x85 0.490 0xC5 2.6
0x06 0.011 0x46 0.175 0x86 0.495 0xC6 27
0x07 0.012 0x47 0.180 0x87 0.50 0xC7 2.8
0x08 0.013 0x48 0.185 0x88 0.51 0xC8 29
0x09 0.014 0x49 0.190 0x89 0.52 0xC9 3.0
0x0A 0.015 O0x4A 0.195 0x8A 0.53 0xCA 3.2
0x0B 0.016 0x4B 0.200 0x8B 0.54 0xCB 3.4
0x0C 0.017 0x4C 0.205 0x8C 0.55 0xCC 3.6
0x0D 0.018 0x4D 0.210 0x8D 0.56 0xCD 3.8
0x0E 0.019 Ox4E 0.215 0x8E 0.57 0xCE 4.0
OxOF 0.020 Ox4F 0.220 0x8F 0.58 O0xCF 4.2
0x10 0.022 0x50 0.225 0x90 0.59 0xDO 4.4
0x11 0.024 0x51 0.230 0x91 0.60 0xD1 4.6
0x12 0.026 0x52 0.235 0x92 0.61 0xD2 4.8
0x13 0.028 0x53 0.240 0x93 0.62 0xD3 5.0
0x14 0.030 0x54 0.245 0x94 0.63 0xD4 5.2
0x15 0.032 0x55 0.250 0x95 0.64 0xD5 5.4
0x16 0.034 0x56 0.255 0x96 0.65 0xD6 5.6
0x17 0.036 0x57 0.260 0x97 0.66 0xD7 5.8
0x18 0.038 0x58 0.265 0x98 0.67 0xD8 6.0
0x19 0.040 0x59 0.270 0x99 0.68 0xD9 6.2
0x1A 0.042 0x5A 0.275 0x9A 0.69 O0xDA 6.4
0x1B 0.044 0x5B 0.280 0x9B 0.70 0xDB 6.6
0x1C 0.046 0x5C 0.285 0x9C 0.72 0xDC 6.8
0x1D 0.048 0x5D 0.290 0x9D 0.74 0xDD 7.0
Ox1E 0.050 0x5E 0.295 0x9E 0.76 0xDE 7.2
Ox1F 0.052 Ox5F 0.300 0x9F 0.78 OxDF 7.4
0x20 0.054 0x60 0.305 0xAO0 0.80 OxEO 7.6
0x21 0.056 0x61 0.310 0xA1 0.82 OxE1 7.8
0x22 0.058 0x62 0.315 0xA2 0.84 0xE2 8.0
0x23 0.060 0x63 0.320 0xA3 0.86 O0xE3 8.2
0x24 0.062 0x64 0.325 0xA4 0.88 OxE4 8.4
0x25 0.064 0x65 0.330 0xA5 0.90 OxE5 8.6
0x26 0.066 0x66 0.335 0xA6 0.92 OxE6 8.8
0x27 0.068 0x67 0.340 O0xA7 0.94 OxE7 9
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& 6-2. mHLAEMEERRE (%)

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

6.3.13.2 HHLHER

XY TR, AU RGO TR A O a2 R Ot Sk A HURK Ly ( £E 18] 6-47 THRIRN Lpy ) o X T =R
AP, UG RBORIRE 6-47 h Y TEHC B SR A7 25 0o il Sk R ER

Phase A

& 6-47. HEHLHR

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

K L (Lpy) BCE VR 6-3 HRdkiL iIfE.-
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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 H R LR T S Bl 3 H T R D P L LR R . )T Y TRAERHEHL , L BEMF H R 5
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

Phase C Phase B

& 6-48. HLHL R BB HE

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

te
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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)

¥ izl BEMF H4 (Ktpy_n) BCE K 6-4 Hi I ifE .
% 6-4. BiHl BEMF ¥ AHRE

T T
#) (mV/Hz) #) (mV/Hz) #) (mV/Hz) (— st ) (mV/Hz)
0x00 HE (ES 0x40 14.5 0x80 46.5 0xCO0 210
B AL S Mg
B H
(MPET) )
0x01 0.6 0x41 15.0 0x81 47.0 0xC1 220
0x02 0.7 0x42 15.5 0x82 47.5 0xC2 230
0x03 0.8 0x43 16.0 0x83 48.0 0xC3 240
0x04 0.9 0x44 16.5 0x84 48.5 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 Ox4A 19.5 Ox8A 53 O0xCA 320
0x0B 1.6 0x4B 20.0 0x8B 54 0xCB 340
0x0C 1.7 0x4C 20.5 0x8C 55 0xCC 360
0x0D 1.8 0x4D 21.0 0x8D 56 0xCD 380
Ox0E 1.9 Ox4E 215 Ox8E 57 0xCE 400
OxOF 2.0 Ox4F 22.0 Ox8F 58 0xCF 420
0x10 2.2 0x50 22,5 0x90 59 0xDO0 440
0x11 24 0x51 23.0 0x91 60 0xD1 460
0x12 2.6 0x52 23.5 0x92 61 0xD2 480
0x13 2.8 0x53 24.0 0x93 62 0xD3 500
0x14 3.0 0x54 24.5 0x94 63 0xD4 520
0x15 3.2 0x55 25.0 0x95 64 0xD5 540
0x16 34 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
O0x1A 4.2 Ox5A 27.5 0x9A 69 0xDA 640
0x1B 4.4 0x5B 28.0 0x9B 70 0xDB 660
0x1C 4.6 0x5C 28.5 0x9C 72 0xDC 680
0x1D 4.8 0x5D 29.0 0x9D 74 0xDD 700
Ox1E 5.0 Ox5E 29.5 O0x9E 76 0xDE 720
Ox1F 52 Ox5F 30.0 Ox9F 78 0xDF 740
0x20 54 0x60 30.5 0xAO0 80 OxEO 760
0x21 5.6 0x61 31.0 O0xA1 82 OxE1 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 0xA7 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 1 F ML ZedH FEFH . I ALERZH H BRI e FEL B 34 o AR IR I8 AT At S FE LA B . MCF8316D REfS 7E
LRE T A EBILSE, AR H O X . MPET BN & B NLsed ffi . . S sh 3
B UL R AUBE B 2 A0 e A B R R B SR B LI B R A BALER BT ZaT. T @ EBEILE s & B3
B, RATREIRETTREMI S HUB L S BRI .

6-49 fE7/x T MPET BIFEF 38/E 5. 24 MPET_CMD fi#i% & N 1b Bk & T IEZ Hbr N |, 23k
MPET #iI#2. MPET BIFEEHEIUN G5 | B IPD. JFRINEE . HR FBEAVEAT. RGN BE T G BRK&HT
iy “Bm”, MPATEAPIR ; WK “MR” , BAFRE SRS ZR e KD B S AT H i —
o SERL (BRI ) &E8 4 NP BZ R, kBl MPET BIRE. 0 H bR E % B NAETE , IFAEERR
MPET BIfE2 5 , S a6 8 sh AU 541 ( G& %) B brid Ut ) .
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BEMF Constant and
< Mechanical Parameter >

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

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

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

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

& 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
. AVS BEPEH TR IEE Vy B4 iZ R IRTE TuLLH AVS_EN % &~ 1b kg &4t . w] Lk
AVS EN ¥ &N Ob >kZEH 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
B F P, IR (VM) 2T Sl 8 — 3008 E3h il S B Bk, MCF8316D Refg /1 ARt e S 2R [ml
PR BUT A B ALERIEGE . ACTIVE_BRAKE_EN ik &y 1b BUEH £330 , I B 1E7E LRk j i
IR RS S (VM) 2RI, AT AR S A 3R (152 A 385 ) s LE s (152 Eahleid )
M ESHE) , DEEA A BRE LR (VM) RIS LT PO B L

AL A ACTIVE_BRAKE_CURRENT_LIMIT i & == 2y il 51y 1) B 2 HL I i) B K BRAEL (ige_rer) e BLURALZRH
TP (ige_rer) S Pl 42 HI #4550 B MR FIR (iqo) L TMAFAERZE | LA R D SR EEME (g rer) , Q1A
6-50 fi7~. A LAEH ACTIVE_BRAKE_KP 1 ACTIVE_BRAKE_KI i & Pl 45 28 (138 25 % 5. 7 3030
], ELA R PRAE (ige_rer) ANFEIFIRZMENIINE] ACTIVE_BRAKE_CURRENT_LIMIT |, Hi Jfi %% 46 2 i
ACTIVE_BRAKE_BUS_CURRENT_SLEW_RATE 5& .

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 T B W1 46 18 A B AR s B 2 [ i e N 248, i iz i R
BEN LSRR . B, %% ACTIVE_BRAKE_SPEED DELTA_LIMIT_ENTRY % & N 10% ; 1 B 4144 %
FER 100% , HFRHEEEEE N 95% , U MCF8316D {4 AVS i A& £ sl kil ] 95% iHE |, KohTe 48 Ar
th# 5 (5%) /T ACTIVE_BRAKE_SPEED DELTA_LIMIT_ENTRY (10%).

ACTIVE_BRAKE_SPEED DELTA LIMIT_EXIT AT & 245 A B bR B 2 (R 2248, KT iZAE KB 3=
IR . Biltn , %k ACTIVE_BRAKE_SPEED DELTA LIMIT EXIT % &N 5% ; W5 B LW 4653 5 N
100% , HFR#EE R E N 10% , W MCF8316D i F 3= h il 2l Kok - AL AR A 15% ; ik 3 15% JHFERS
MCF8316D 41 i F 3l ZRAS |, HAHH AVS K sEALE A s 2 10%.

ACTIVE_BRAKE_MOD_INDEX_LIMIT H T~ % & ¥ il fi5 £ , I8 T i 48 B KA H F 306030 . Bl , % &K
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 N 70% (X5 ]
FEHN 90% ) , HAREIE N 40% ( xF R FE 0 60% ) , W) MCF8316D ffi ] AVS kfd B bl |, B3k 5
HAREE 40% , PR A 5 B 43805 5o B 1 1 il F6 4 (60%) =i T ACTIVE_BRAKE_MOD_INDEX_LIMIT 50%. [H#¥
TEMT , R R AR ETE AN 10% ( X REHITE SN 30% ) , Nl MCF8316D {# ] AVS ELZE 30% #EF ( XN i
HAEE N 50% ) , ARGV H B LGz LIEMN 30% HEMFE 15% HE ( HAHE 10% +
ACTIVE_BRAKE_SPEED DELTA_LIMIT_EXIT 5% ) , JFHEIXMH AVS M 15% #HEFFZE 10% HSE , 5K
Tz, T @& ACTIVE_BRAKE_MOD INDEX_LIMIT #% 4 100% , M a5 Eshdl i ; e E50
il Sl IR AL 5% 2 B A R LU (VM) R E D /s ACTIVE_BRAKE_MOD_INDEX_LIMIT DA B % H 2R
W, S ACTIVE_BRAKE_MOD_INDEX_LIMIT ¥ # 4 0% , Ul MCF8316D 7L ik [m] J7 [a] I K it AVS #4178
W (B f{f ACTIVELBRAKEEN & & N 1b ) ; £ & J5 1A B (77 B 2 2 1 a )
ACTIVE_BRAKE_MOD_INDEX_LIMIT ANi& A , (Kt MCF8316D il ik = #h il sh 3k 47y
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B/

1. ACTIVE_BRAKE_SPEED DELTA_LIMIT_ENTRY.
ACTIVE_BRAKE_SPEED_DELTA_LIMIT_EXIT 1 ACTIVE_BRAKE_MOD_INDEX_LIMIT {¥ 7 1E
IR W [RDE T, 7E 77 ) 5O R A

2. WFisir XS5 , ACTIVE_BRAKE_SPEED_DELTA LIMIT_ENTRY R i% & N T
ACTIVE_BRAKE_SPEED DELTA_LIMIT_EXIT.

3. TEEF (BN ) BIBHHAN |, lq rer WAL S -ILIMIT. 35X ( lq_res #HHAL S -ILIMIT ) 7] R4 S 50K

Pl PRE&E T | I HAERG# R 4 SPEED_LOOP_SATURATION 7% & N 1b. — ELjE# 5%

B, Wi es A E N Ob , S PIIRE AR A FRMRT . DRI | 75 Dol 39 ) 1 2006 T8 5 B 5 A i

=

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

6.3.18 PWM %!z

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

PWM 3l ] 76 A =0 R A - BEALBE Rk = M40 ( B PWM_DITHER_MODE A& ) . fERENLE} SR

PWM JF 4% < 7F PWM_FREQ_OUT #1 PWM_DITHER_DEPTH ¥ & {170 N - 2L HL AR b . 76 = fA Rl ah i
KT, PWM R4 DU P S AR (1 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.

Copyright © 2025 Texas Instruments Incorporated TR 15 63

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS

MCF8316D INSTRUMENTS
ZHCSXN1 - DECEMBER 2024 www.ti.com.cn
2% 6-5. SLEW_SCALING FACTOR 5 PWM &A% &

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

OUTA
ouTB

ouTC

==

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

OUTB - OUTC

>

OUTC - OUTA OUTA

35

ouTB
Sinusoidal voltage from phase to phase

i

ouTC

Voltage from Phase to GND - Discontinuous PWM modulation

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
BET-FECAT RS . MCF8316D ££ i A I FE X IS A A MEHAR | DAVHBRIX MR L If 25 LI RO BRI AT [ e 75
T2 25 $E 5 MCF8316D 1 FOC [ & PERE . mf LAt B E DEADTIME_COMP_EN K )i F B4% FH BEAE X Hif [a]
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Az
A

Bi{# DEADTIME_COMP_EN % &N 1b ( BHAMZ ) , WSTEHENHES
TMAE ML SR 2K T 102Hz HTE%‘J?FH%%EHTIEU%W

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

6.3.21 BYZILEFFET
MCF8316D $2 L F T-1= 1L la WA AR [FE T |, 7] i
6.3.21.1 1817 ( WA ) BR

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

i MTR_STOP it & 1% L2311 .

ARSI S , BRI MOSFET %y H 24 ok — B IR R B RS (1ES ARG 6-53) .
HSA l HSB él HSC\S HSA\%’ HSB\‘,)J> Hsc\fl)}T
VM /! M) VM =(M)

LSA TLSB\%TLSC\%’

High-Impedance State

LSA\T LSB\T LsC ﬁl

Driving State

& 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
H, MCF8316D fo¥fHiififE MOSFET W& , Jr ik ATk #f i — it + TAF (=il ) IRAH) MOSFET —
Bt Ia] (Bl SEAEIART R DAV U R R % ), SRR i8I SR A ) MOSFET SRs e £ A .

IRYEFZN STOP iy &I (AR SR, AR FHE3A (152 & 6-54 ) Bimll &3 (EZSM1E 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\(%

l

LSA\T LSB\‘Tf LsC (:;l

— 7
4—_\"w>

Driving State

VM ™5

g oncH ]

——
Q"VD

K 6-54. &M EEH

Low-Side Recirculation Mode
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g R e o
LSA l LsB l Lsc LSA l LS8 04:": \@
‘f b

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

<«

VM= ~————{(™

VM ™5

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

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 & X [ 18 , A5 fir ALl MOSFET i@ ( & 2 W /ﬂﬂl 6-56 ) ik
MTR_STOP_BRK_TIME [V A< O A s SO (P SO € S 272 = S s =11 B < N1 R : S ol
BRAKE_SPEED_THRESHOLD , II] MCF8316D H #% #t = H R4 . fEHEn#l3)iE MTR_STOP_BRK_TIME

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

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

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

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

6.3.21.4 = lHISh

Al LA MTR_STOP B4 011b SKRECE Sl a8 0. Bl B mALIE b & 5, il % 2 PR 2 B
BRAKE_SPEED_THRESHOLD & M IW1H , A G FT A & M MOSFET Fid ( %%lﬂ R 6-57 ) ik
MTR_STOP_BRK_TIME fic B M k L/ S S [ | S 1 N1 A 5 e
BRAKE_SPEED THRESHOLD , il MCF8316D H 4% #: £ #l5IR A Eﬁ@ﬂuﬁﬂ #hik MTR_STOP_BRK_TIME
Jii , MCF8316D il it 5 MOSFET ##: 4 m 4.
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HSA l HSBél HSC\({) # HSA%l HSB él HSCéT
VM l —@ VM —1 (@

— l —~
LSA\T LSB\((r) Lscﬁ LSA\T LSB\((r) LSC\g

Driving State High-Side Braking
&l 6-57. FifllkI3h

6.3.21.5 X EhH%m

A LLE K MTR_STOP W E A 100b SRACE £ o) FFE A 0. Ul B f HLAE 1k 4y & 1, MCF8316D %
SPEED_REF F#Mik#] ACT_SPIN_THR , #A it S 5 MOSFET % #: 21| m fHAS « 1288 A8 2 i@ i s/
SPEED_REF , HEHLR®E B BRI E |, WiTAESEN S S Z B/ ME BRI . BUE | 4B & TS | 1%
WP HIRFI R RS> . B{E ACT_SPIN_THR FEMEMA TS , LAME MCF8316D A& 5HLLD,

6.3.22 X/ 7% 5]

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

X5 s H 7@ BRAKE 5 1 132 55 & f P55 8@ BRAKE_INPUT % E 8 01b SkE:I S HI 3 ay &
B, LA P ECE M AES I EN.. AT, R W 34 &0, MCF8316D 4 Hi A1 % ol [4 11K 21
BRAKE_SPEED_THRSHOLD & X1 , 28 8 i 4 e A A A s 8 E N B FL AR AT R “X 554501k o X 5%
1) 21 3 1) 0 AR 2 A58 X AR B8 75 PR AT 6 55 1 A B AR BRI - % B AT DATE B Nk 3] BRAKE_SPEED_THRESHOLD
(ALIGN_BRAKE_ANGLE_SEL = Ob) I i) fg — AN #eln) /i 2, ] DL ALIGN_ANGLE H#&E (4

ALIGN_BRAKE_ANGLE_SEL = 1b 1 D 1 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 i id Al F A il (FG) 5l MRt A X HHLEER{E S . £ MCF8316D 1 , FG 35| il 4 i@ it
FG_CONFIG #1TAtE . 24 FG_CONFIG it & &y Ob i, H % MCF8316D 7Rz AL , FG %t mi A x. 4
FG_CONFIG it &~ 1b i} , MCF8316D #&fit FG %t , H 2N EahA 2L T FG_BEMF_THR.

6.3.23.1 FG 1%

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

K 6-58 o~ 7 LA N IBL R FG it © 24 MCF8316D fir & 4: 1200 ( H/A) =2 4t—A FG ko AN s 5 3
(2 M%) $24—Ik FG kot BEFAS A (4 ) 34—k FG fikih. B=/"HSHEH (6 ) #24t—k FG
Fki s BEDUAS A (8 M ) $RAE— IR FG Bk &5 2545,
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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 it 7 =AH T a4z FG % ki , Wil 6-59 fin. mILLlid FG_SEL kAL E fnfiik
PEIX BRI

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

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

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

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

ARAWAWAWA
i

o VAVAVAY.

FG_SEL =00b

FG_SEL=01b

Open Loop Close Loop Open Loop Close Loop

MJ\AAN\ AAﬂﬂ
ERVAVATAY 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 #fit 1 #EHtb Ml (R ( P MR Fod g & 1k ) IRASIIEIAC B FG fth ik Tl SRS IRE FG
fithtH FG_FAULT_CONFIG AL & , AR AR FG fitti tH FG_IDLE_CONFIG BC& . FG W] 7 i f i A ic &
DA LT B LT E , WRTE 22 RR A9 8) e BN AR AT Bl P 5o IR AVRAE A FG {5 5 RME— T E FE L
IBATIRDL (bR 2 e ) o B, wEIEE) FG iﬁJHjTU\EBEﬁﬁE HPE S, ZRIRESHIE 0 FG fath
B E YRS, BALURREIAIA) FG m] LB EOANUMGE L ; KT FG % i & MCF8316D i £t
U, HHE FG iﬁﬁi@%%ﬂ&i??lﬂ#ﬁ%& , 50% LA FG & 53R HLELAE T FG MR H I L e
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&1

MAE OUTx Ab#6 Il 31 () Je L 5h 34T STAT _DETECT_THR i, HLHLE AL A AL T8 /28 AR AS
DLIEE o B AL A T B0 25 /45 BRDIRZS ISR OUTx 5] b i i 75 1

STAT DETECT_THR MNi%EBME LW ,

FURAR FG DI#t.

6.3.24 (R T)EE

MCF8316D X ¥ & #lsH AH 4 it 1 Ry Th e

,AFEHENLEE. VM R E. AVDD RJE. BEEXRIE. HAER

Jeo RS, K 6-6 MG T A FRBIEMmINL, KRR TIRIRE . AL

—_

B/iE
ATERAE R (BFERE R ) AR AE nFAULT 31 (B 4RK T ) E3Rss .
24 ALARM_PIN_EN # &} 1b i} , K75 ALARM 5| Jil ( iZ%5 o ) RS o /e s (8 ek
#RX) .
{24 ALARM_PIN_EN #'% }y Ob i , A 24E nFAULT ( 3B HET ) EIRERE #E. 4
ALARM_PIN_EN # &~ 1b it} , {X7E ALARM 5|l ( Z5 & ) B3RS W& |, m nFAULT
PREFE T (AN b ) .
2 PPk S R S I A BIAT > 0% B U 1) > e R TR R > AR .
R A E R F R A, SRR SRR B =, BRI A Bl ) CLR_FLT S A 1b
RHER A . G SR R AR A EE B DA [ 6 B s, U2 R e BRI TR K (3%
12 ) B fE A AT A
WA TR BRI 5 FET BFPRA ( MRS SEERE ) « AR REMBEAFERE , LER
I IRy, 28 ANKE (FHH FET & TiEIPRE ) o BiFERRaS I SAE R4 (8w
CLR_FLT fii5 A 1b ) M FET FxATiEIRES
e R, (FET 4T &S ) 5, "TRETRE 2 A 200ms , 4 & 7E nFAULT 51 ( K HE
) o ALARM 5|1 ( 4 EF ) MR 278 LIS T3 (B sk E i ) .
K CLR_FLT 4 (HId 12C ) J5 , BijE Mkl G 7 2215 200ms A feiE k.
i3 H 3 FE R T R E BT A E Bh FE A2 B H B (AUTO_RETRY_TIMES # 000b)
I, MRS SWE . EXAMIEMT , 1 ALGO_CTRL1 Zifrged(f) CLR_FLT fi5 A 1b i,
% m CLR_FLT_RETRY_COUNT fi5 A\ 1b , LMELEIE BRI MRS R Bl - A 000N

<o
R 6-6. WEERAE A B
R b dis BE £ FETs B wE
. — ok A3l
VM R Vum <V, ¢ — — SRS £
/N 'vm < Vuvio ( FFE) il A Vym > Vuvio ( E71)
V, <V, (F . A3
AVDD & JE AVDD AVDD_UV . . = )ﬁ,ék A%:
~ B ) il i Vavop > Vavoo_uv ( ETH)
Vi FE R . _ _ I . B :
(BUCK_UV) Vre ek < Ve uv ((FH#) AL AT Vrs_sk > Vek_uv ( LETF)
nFAULT A
LTE VNI - i GATE_DRIVER_FA _— . B3l
(VCP_UV) Vep <Veeuy (THF) ULT_STATUS %#¢ Rl et Vyep > Vepuy (17F)
s
OVP_EN = 0b x iy Bi7 Tl
W nFAULT Al
’70\/13) Vym > Vove (EFH) OVP EN=1b GATE_DRIVER_FA —_p" EER
— ULT_STATUS %77 PR ety Vum < Vove ( FF# )
s
nFAULT A1
_ GATE_DRIVER_FA U e BiAF
OCP_MODE = 00b ULT_STATUS %17 ERS pey CLR_FLT
RS IpHase > locp =
(OCP) nFAULT A1
_ GATE_DRIVER_FA e s CIRE
OCP_MODE = 01b ULT_STATUS 717 Ll ety tRETRY
s
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R 6-6. MEHRIEAMMISL (4L )

R P s EE #E FETs b.ed ®E
4 I oA 4 o _
(BUoK oDy I > lgk_oce - - il s e T
NnFAULT #I
CONTROLLER_FA Bt
MTR_LCK_MODE = = BilE S
_LOK_MODE =000b |+ gratys %4z il CLR_FLT
a
NnFAULT #I
_ CONTROLLER_FA e AT
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 . i
o o L e S = - i
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 il
MTR_LCK_MODE = 100b - fee
- = ULT_STATUS 747 R tLok_RETRY
5
nFAULT i
CONTROLLER_FA N Bk
MTR_LCK_MODE = 101b - Ei
— = ULT_STATUS %47 FafuI) tLok_RETRY
%
nFAULT
CONTROLLER_FA
MTR_LCK_MODE = 110b = 14 7
- ULT_STATUS %77 e kfe
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 %77 " 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—_— il
TEAFBE R E=011b ULT_STATUS %7# FRIPRE tLek_RETRY
[ Vsox > HW_LOCK_ILIMIT a2 -
(HW_LOCK_LIMIT)
nFAULT i
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA O Bk
E = 100b ULT_STATUS %17 ) tLek_RETRY
%
nFAULT I
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA I i :
E=101b ULT_STATUS %17 Py tLek_RETRY
s
nFAULT #I
HW_LOCK_ILIMIT_MOD | CONTROLLER_FA 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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*K 6-6. WEERIEMmIN. (48)
R P s EE #E FETs i ®E
NFAULT Fi
LOCK_ILIMIT_MODE = | CONTROLLER_FA —_— _, BifF
000b ULT_STATUS %17 PR el CLR_FLT
ar
nFAULT il
LOCK_ILIMIT_MODE = | CONTROLLER_FA ] o BE
001b ULT_STATUS %7 i) = CLR_FLT
o
nFAULT il
LOCK_ILIMIT_MODE = | CONTROLLER_FA . e BitE :
010b ULT_STATUS #%/# Ry el AT CLR_FLT
e
NFAULT il
LOCK_ILIMIT_MODE = | CONTROLLER_FA I - EC W
OB R 011b ULT_STATUS %/ WA B tLcK_RETRY
[ Vsox > LOCK_ILIMIT e -
(LOCK_LIMIT)
nFAULT Fil
LOCK_ILIMIT_MODE = | CONTROLLER_FA 3 s Al :
_ | | s
100b ULT_STATUS %1% (R e tLck_RETRY
5
NFAULT Fil
LOCK_ILIMIT_MODE = | CONTROLLER_FA T - ik :
101b ULT_STATUS %17 e e tLcK_RETRY
5
NFAULT I
LOCK_ILIMIT_MODE = | CONTROLLER_FA ., e —_-
1106 ULT_STATUS %77 e =i *
s
LOCK_ILIMIT_MODE = . - o .
RS x E17 Z1T TARAE
IPD_TIMEOUT_FAULT_E L s .
N T U N=0b - — BT 1E1T ToHE
IPD BHEHE | op TiME > 500ms (
(PPTIFAULT | 4y e 1PD s 7t nFAULT 70
1l o o | IPD_TIMEOUT_FAULT_E | CONTROLLER_FA . e .
IPD_T2_FAULT ) R ~ U N=1b | ULT STATUS %4 FaP A &7 FIR : tiek ReTRY
i
IPD_FREQ_FAULT_EN = ., - ;
- QT)b - — BAT BT TotRfE
T
(IPIljplggﬂéé_ﬁé[?ULT TERT—AN IPD ik g nFAULT 1
- JRRZ AT IPD Bkt | |PD_FREQ_FAULT_EN = | CONTROLLER_FA N e Tk
1b ULT_STATUS %7{? 1y PH AN a7 B\ ILCK_RETRY
i
- NFAULT il
(PET D 80 | 15 MPET R, L Wi B CONTROLLER_FA — L A -
( - {¥) 1PD R H b AA [7] ULT_STATUS %77 IR ety CLR_FLT
5
MPET & Hi % # o NFAULT il
P r‘u;rﬁ;f;ﬁg HEEM% ‘;JTPFE B CONTROLLER_FA — - Bif7 -
(MPET BEMF_FA | B E/)ET‘)E(?I'/ THRJ ULT_STATUS %77 R el CLR_FLT
ULT) - - e
nFAULT Fil
CONTROLLER_FA N _, iz -
MAX_VM_MODE =00 |\ ¢ sratus %12 L e C[EfFLT
i Vym > MAX_VM_MOTOR e -
B VM (ALK ) # (\%% MAX_VM_MOTOR i
b #000b ) nFAULT il o
MAX_VM_MODE = 1b ﬁfﬁ'?%b';%’;’; EEA BT (Vum < MAX_VM_MOTOR -
el VOLTAGE_HYSTERESIS)V
I3
nFAULT il
_ CONTROLLER_FA . - BifE :
o oo MIN_VM_MODE =00 | | i RS AT CLR FLT
. <
/N VM (RIE) | MIN VM MOTOR #
M # 000b ) nFAULT f .
MIN.VM_MODE = b | CONTROLLER FA e A7 (Vi > MIN_VM_MOTOR +
= w4 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 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 %17 e et 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%%EPD‘]%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 . 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
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6.3.24.1 VM HLJE/RESE

W RAEAEATIN A VM 51 N\ B B R B 24K T Vyvio BIME (VM UVLO TREBIME ) , IrA st FET. 9K
B AT R AP AN | &l 6-60 Fn. R E KA VM UVLO i, MCF8316D #i it A& ALk
=

BN o

A

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

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

DEVICE ON Z DEVICE OFF é DEVICE ON

v

Time —»

& 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%
W PSE 225 . T MCF8316D m1 i1 /4 ¥ fi % i# i AVDD #&JE gefit e | Ptk | RE R4 AVDD UV At
MCF8316D st & it N ZADIRE .

6.3.24.3 [ZER B4 (BUCK_UV)

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

6.3.24.4 VCP MR /R ESE (CPUV)

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

6.3.24.5 T E£Y (OVP)

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

A LM E OVP_SEL £k OVP HE X E N 22V 1L 34V,
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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
&) o RERARE OCP H4f , MCF8316D st NEALIRES , K79 MCF8316D i1 Py #5 v i o e s A 25
H AL

6.3.24.8 TEA-BUE I R SRR ] (HW_LOCK_ILIMIT)

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

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 A . HW_LOCK ILIMIT 18] MOSFET IR -

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

* HW_LOCK_ILIMIT_MODE = 001b : FrA il MOSFET ¥4 &Fi&.
* HW_LOCK_ILIMIT_MODE = 010b : Frfi =il MOSFET 3.

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

EZIE AN KA HW_LOCK_ILIMIT SEFi , MOSFET [PIRZE ¥ 1 HW_LOCK_ILIMIT_MODE Bt & J H. nFAULT
IR S AR . HW_LOCK_ILIMIT 5] MOSFET [#PIRZS :

76 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS
INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1 - DECEMBER 2024

* 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 HATELE ) W H )G , 2 BN E IEW BT ( MR 4217 H nFAULT 51 IR ) - 18
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 A PR Th e SR 7 — AN vl BC B 1 B EOR R A1 FL g , B R353K R85, MCF8316D & RF4:iiilliis: ADC (1
HUAHHL IR ZEATATES 3 , n SRAT AT A A 3 . LOCKILIMIT (9 1)K T tiow i » < 830 %) LOCK_ILIMIT
F, HARYE LOCK_ILIMIT_MODE #4447 A1 M i 4F - FLR RIE B LOCK_ILIMIT ¥ &, 1 370 2R W ik v i 1)
tiok umir B LOCK_ILIMIT_DEG %% . LOCK_ILIMIT_MODE nJ BA#% & JyPUFh AN [H] 52 : LOCK_ILIMIT #iff7
K. LOCK_ILIMIT H3JE R , {UHkT LOCK_ILIMIT F1ZEH LOCK_ILIMIT.

6.3.24.9.1 LOCK_ILIMIT #7758

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

+ LOCK_ILIMIT_MODE = 000b : fif5 MOSFET ¥ Xl .

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

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

HEAR A A7 A7 2% 1 (¥) CONTROLLER_FAULT A1 LOCK_ILIMIT Azi% B4 1b. 25 LOCK_ILIMIT % {5 b i i
CLR_FLT fir & thi brikbardn & )5 , IR IEMIZAT ( MHRIRSI#R38 173 H nFAULT S BIBRE ) -
6.3.24.9.2 LOCK_ILIMIT 31% &K

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

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

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

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

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

6.3.24.9.3 LOCK_ILIMIT (X7

FEZRE N KA LOCK_ILIMIT SR A HATAET R P4 (LOCK_ILIMIT_MODE = 110b). 1] Ld i s i
R TS T ) CONTROLLER _FAULT #1 LOCK_ILIMIT 79 & 1b SR 45 4 e A6 Il e 7 B ot Bk . WA 3k 5
PRAR BT o A EB R ) % L A R E SR B FZ S . 24 LOCK_ILIMIT 46435 B JFi ik CLR_FLT 47 & i Ea
R, WA TER.
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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 #f& it A ] ity 8 5 A ML A A 5 FEHLAE 75 AL B0 RAS . AL 0 R TAF |, g R DRI A SE e
MEBUERE DL Br TR S A EHVBUE B DAL , R HLERESI R 48, MCF8316D & w] LR i 1% it
AT AH RL B A . AT DU AR B2 1) 2 A7 2867 (LOCK/2/3_EN) SReAA FH A8 Aar DAL | A0 I FEATLAS I o

6.3.24.10.1 g 1 : 7% #/Z (ABN_SPEED)

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

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

MCF8316D fli i s sl , DMELE PHER DL A7 IS AT FI ML 02 fi 550 00 S R 3l 343 5 A P 4 551 17 B3 B2 T BEMIF
WHOT ST S A A AT LR B LRI, B TR SO Eh A, BRI S S B A HER
M E MR BB S W R 3% 2 M ZEE 8 ABNORMAL_BEMF_PERSISTENT_TIME ]
ABNORMAL_BEMF_THR i , £xfili 5% BEMF #f& |, JEHRHE MTR_LCK_MODE $4T#:1F -

AL LOCK2_EN k5 F/45 i ABN_BEMF 85 .
6.3.24.10.3 Lock3 : EHipl#tkE (NO_MTR)

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

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

6.3.24.11 BIHL8E (MTR_LCK)

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

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

6.3.24.11.1 MTR_LCK 872545

MIEBUE KA MTR_LCK F44 0, MOSFET FPIRZAH HH MTR_LCK_MODE #4T AL E 3+ H nFAULT #£5R34
fikHF. MTR_LCK #[i] MOSFET (IR -

+ MTR_LCK_MODE = 000b : fiif5f MOSFET 3 %I .

+ MTR_LCK_MODE = 001b : i &M MOSFET ¥,

+ MTR_LCK_MODE = 010b : firf5 &l MOSFET ¥ 5:i.

R A A7 2 ) CONTROLLER_FAULT. MTR_LCK FlAH M () B8 E S AL B A 1b. 24 MTR_LCK
ZEERRFEST CLR_FLT Ak BG4 )5 , B IEWIE1T ( MR 30 2332 17 9F H. nFAULT 5| IR
) .
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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&
tiok_ReTry ( I LCK_RETRY HEATHCE ) BFA)J5 | & HARE L& AT (MR IKEha5ia 17 3+ H nFAULT 51 iR
) 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 #Efit EEPROM W[ Thae , ARG 148 F & EEPROM S A i ( EEPROM 5 A A [a] H B
UVLO ) . EEPROM #4455 5 A 35l EEPROM #(4l AVLAC KIS ML Fig 47 . 4k tH EEPROM #2821 |
MCF8316D #B<x#11T CRC MIZA BRI T - WEAFAE CRC sLA BRI AVLED |, <=1 %] EEPROM i I+ 4
EEP_FAULT_MODE #47#:4F. ff EEP_FAULT_MODE ¥ & & Ob , nFAULT &##u ZMKH T, FET 4Tk
AIRA , i CONTROLLER_FAULT #l EEPROM_ERR_STATUS fi<:#ti% & M 1b , E 3l id B CLR_FLT B A
1b KiE . W EEP_FAULT _MODE &% & A 1b , 47 nFAULT 5|1 CONTROLLER_FAULT ik
ik pE |, Jf H EEPROM_ERR_STATUS f7i % &N 1b , HE iy (FET) & 1EH 4k%:. @idm CLR_FLT 5 A
1b , A LLE MR A (B8 nFAULT 511 , CONTROLLER_FAULT. EEPROM_ERR_STATUS # % 5 0b )

&iE

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

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

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

6.3.24.13 12C CRC #(}&

MCF8316D #2ft [2C CRC ks I ThRERAG M 12C F55 i 4ti% . 5 12C CRC & , MCF8316D £k #A4~ 12C
HHEAMAT CRC 250, WRAFIE CRC AL , W< %] 12C CRC #f# 4l CRC_ERR_MODE #AT#:1F .

i CRC_ERR_MODE # ®E N Ob , nFAULT Z#f EM M F. FET & THHEERE , m
CONTROLLER_FAULT #il I2C_CRC_FAULT_STATUS fi & ¥ E N 1b , EE#E [ CLR_FLT S A 1b Kikkk
WS F . ik EEP_FAULT_MODE % &N 1b , W27t nFAULT 5] CONTROLLER_FAULT _E % & Bt
f% , 5 H 12C_CRC_FAULT_STATUS ik &N 1b , (H#1Fi21T (FET) & IEH4k4E. @ida CLR_FLT S A 1b

Al DATE B iR S (BA nFAULT 51 , CONTROLLER_FAULT. 12C_CRC_FAULT _STATUS # & N 0b) .

6.3.24.14 B/N VM ( R ) {74

MCF8316D #2{t 1 It B i VM RIE{R4P IRE . MCF8316D fili & % & # & ) VM HE~F 1 MIN_VM_MOTOR #
B, VM R R I B B MIN. VM. MODE # & . 1 MIN_VM_MODE # &} 0b , VM XLk F& ( 7
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MIN_VM_MOTOR I ) ¥ 8if7 , 7 H FET & TmHEIUIRE , BREE M CLR_FLT A5 A 1b SkiF bk il b 2%
. i MIN_VM_MODE % E# 1b , ll VM X E#kE ( £ MIN_VM_MOTOR I ) H3hiER , —H VM >
(MIN_VM_MOTOR + VOLTAGE_HYSTERESIS) , #fit I B bLIEAT .

6.3.24.15 B K VM ( ITE ) &

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

6.3.24.16 MPET &

f#F] MPET _IPD_FAULT & 5 e BN e g & HATR] (4% . 24 IPD i ink 28 I8 22386 B b T &2 B0 (8 2 WO 46 Y
W, 2k MPET_IPD_FAULT , 4075 6.3.24.17 th TR . 4% BALiER S MCF8316D 524 MPET IPD HijiH
R4 BA o L BEL A B AL B O s O A, S ok s

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

6.3.24.17 IPD #f&

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

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

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

6.3.24.18 FET ##&% (OTW)

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

6.3.24.19 FET #=cli (TSD_FET)

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

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

2 DRVOFF 5| JIIKE M P, Bl E a2 aif] , fra 754> MOSFET ¥ E TrfHbuikEs. w7 DRVOFF
UXZN A e HLP I AU S Ay 2 RS , R T RE 2B 2 JE ML sk BEMF 5 25 % . N 22 DRVOFF UR3)A =
B, R LR R e 220 108 LR 22 451847 »

6.5.2 DAC %

MCF8316D BB W 12 {iz DAC , AJ7f DACOUT1 1 DACOUT?2 5|l F# AR Y T3 B M EE. &k
DAC firtH RN 3V, X4 DACOUT 5| F324EME 5 n] F T S2i BREZ N AR &, FFmT A T 1R s i 4 1) 4 B H
MLANGE I ) . A DACOUT1 A1 DACOUT2 IR 2 i As & i i bk 43 ) 48 FH DACOUT1_VAR_ADDR
DACOUT2_VAR_ADDR #7H( & . Bl DAC_SOx_SEL # & 00b , " 7E 5| 1 36 LMt DACOUT1 , Jfnf
fE5I 1 38 LWl E DACOUT2. DACOUT2 Wmr[fE5| | 37 Ligfit. Z¥ 5/ 36. 37 HIE DAC #Hiti ,
DAC_ENABLE A& N 1b.

6.5.3 BRI 5 H

MCF8316D nJ £ SOX 5| il 424t Py & H A M HOR 28 % . SOX il fE 51 | 38 b4t |, Hnlidat
DAC_SOx_SEL it &.

6.5.4 IRGE

MCF8316D 5 — NN B IR #s , FAIERTA BUr s s 2l & R 805 . MCF8316D FERAFC & A2 1 A N IR
Gite , 2R 4 2 LUK B AL I AS 75 BT AT 4030 b A S B

IS MCF8316D A~ A& i 3 I & Bk J5 IR B RS B oK, ) MCF8316D AL 1 37 477 A1 sl e i v P 32 T .

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

6.5.4.1 #MERATEPIR

IR EXT_CLK 51 EH2 0 SRS H A B EEHE | T LB = MCF8316D 15 T A iff [ Vi [l N (s E A AR IS, ]
6-64 Fizx. EXT_CLK H T HHE Py i Bk a5 - 308 B 100 0 S B ik &% (R 5255 10 X JSE AR DL
fic. myCLEE K EXT_CLK_EN BE N 1b REEFHIMBI B, 7T LLisd EXT_CLK_CONFIG KL E Sl fhi

Internal

EXT_CLK] calbrate | (¢ cillator
(60 MH2)

Bl 6-64. MRk

B/iE
ANERE PR TTIE I, AT AR TR B R B A . MCF8316D K1t it A A 2 T 4 48 FH Y B 41k 3%
R H,
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6.5.5 SFEEETH

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

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

6.6.1 EEPROM 17/

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

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

6.6.1.1 EEPROM B\

&

o MBI T NSRRI ( LA B8RS ) B, AN &K EEPROM 5\, 7E8A
EEPROM S A2 |, VM 1% = 6V, DLfR AT 6% ( AVDD. FB_BK #1 DVDD ) fREFTEEL
PWEMBIEE RN |, 7 H EEPROM 5N AREEAE UVLO 25141 B

* BT EEPROM 5 NIREAFAEEAIE NFEARE] ( T, = 85°C i A 20000 NS5 NEHH ) , TI A
TERRR b /e i A (R] X EEPROM #H47 5 N . B R (M 2547 2 W B B U] 7252 T/RAM 27 {745
(0x000080-0x0000AE) F5ekk ; R A BN E FE S N EEPROM ( B X L HE )

7£ MCF8316D ' , EEPROM B A2 40 T .

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

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

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

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

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

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

(CLOSED_LOOP2).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6.6.1.2 EEPROM X

7 MCF8316D ' , EEPROM #ZHGE R4 T Frox .

1. 0x40000000 5 A 2745 4% 0x0000EA , LI¥s EEPROM #5115 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 y EEPROM %7 {7 28 2 it vl it & (i 5 14 . 7] LAf# i} EEPROM_LOCK_MODE B¢ & #4725 , 1
TR

e 00b : EFE%MLEIT 0¥ EEPROM EEUFIE N

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

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

#02& EEPROM i —/> 15 £ B , i1 DEVICE_CONFIG1 % 7% () EEPROM_LOCK_KEY #7k.

EEPROM_LOCK_KEY " #HT5 AjiH ( 24 EEPROM_LOCK_MODE # &y 00b 5% 01b i} ) , {HABEHEATi2EL
i i) o

78 J5 3 T35 14 i 3 B 5 N3 ( EEPROM_LOCK_MODE #& &N 01b B¢ 10b ) J& , I e FiAE 4 vk b v /nie i
J& ¥ EEPROM_LOCK_KEY 1% & 1% 5 N\ OxF8 #7745 1] USER_EEPROM_KEY 7B , )5 ffdid
1°C K% —/~ EEPROM :HU/BS N HESH . RERARFEEI . HNBERB . eSS R EfmELESA
MR TS S ON A SO G SR DAL BT JS 42 EEPROM /5 NS85 . IR B N T LA S | 5 B2
EEPROM iHU/5 NF 551444544 - MCF8316D A& N 2 iU/ 5 N5 K 525U B N IE T EEPROM LK AH
N5 T IRAM 7 # . EEPROM_LOCK_MODE L) %15 & EEPROM #7258 1—34 , Rk , AR 20 i Ey
B N#Y3E T 1 EEPROM_LOCK_MODE i & (13X S 47 7 B

6.6.2 I°C #{r&0
MCF8316D ifif 12C #4780 54 MCU #473% 4% . MCF8316D & — M 5| 28 iE B2 1K) 12C Hin. 4k
MCU #] LA %% %7 MCF8316D H (AT Aa] JE (% B - A7 ae HEAT BEEU S5 N o

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

6.6.2.1 12C g
% 6-9 B T 12C FiE s,
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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¥r ID f RIW fiL : 55— M5 7 47 12C BHis ID |, JGEREEUE Nfr A 1. XFT MCF8316D i f{j&:A %
A, IEETMNES LS N 24 Lr4EH 7P, Rk RIW AZ44 K 0.
24 ArfEHl - HbrHblJEER—A 24 frisdifr. % 6-10 JEn 7 H kg K.

F 6-10. 24 ALIEH]|FHER

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

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

F6-1. BEKERE

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

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

&,

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

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

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

CRC i : ezl 7 hH M 7 CRC Thag , MAAZIES NS5 45N ik CRC F¥. f% CRC FHiit5iH)
TR S, TS 6.6.2.6.

6.6.2.2 I2C EAHE%
L 12C $44T 1 MCF8316D 5 NHS W KLU 341 (15 S 6-65 ) .
1. 12C JBzh% k.
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2.

5.

FENEER 12C HFR ID 4, HhdE 7 7 HFR ID FI¥E 9 0b i) R/W 2. ACK ( #tfEd ) R

MCF8316D CLALH U B A ID , iZ HAx ID 53 12C Hix ID AHVCES |, R4k s30T 345 . SR Bk

H#% ID 5 MCF8316D ft I2C ID TIT_EHE M Zng =245, 3 H MCF8316D A 4x k1% ACK.

Hir ID E 1G24 fidsifil7 , BRRE—NFT. EHlFH e 23 8 0b , FEAEREAFS. ACK ( W

EHEF ) XFRF MCF8316D ik R4zl A ma B , R B Bl (#8121 ) Al — NI T PLRIE T —

T

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

a. TERIEFHRTFIN , BRI LSB 791, AREZHAEE , ESHT 6.6.24.

b. 16 £i/32 fiB N - KIkPIEHE 5 N\ il 7= A Bk itk o

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

d. WEEKHETR ACK ( BAMEIEF 25 ) X RT MCF8316D [a 4% 4% & 1% fma & |, 22 B S8l it —
FHIHFHATLLURZET ~/|\;!‘&%E?—*ﬁo

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

Z. BH¥EET ) . MCF8316D hﬂi%@u CRC il Ki%—4~ ACK.

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

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

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

& 6-65. I2°C ENHE%F5

6.6.2.3 I2C M FES%
it 12C $ AT MCF8316D 2 HL = 555 I LA R 41 (%27 [ 6-66 ) -

N —

JE B S5 1A% 12C R sh &

FENEER 12C HFR ID 74, Hrh3E 7 7 HFR ID FI¥E 9 0b i) R/W £z, ACK ( B tfEr ) R
MCF8316D CLAFE 4 i H A ID |, iZH#As ID 55 12C H¥r ID AMHULES |, K2k AT B 55 . SR R0
H#¥x ID 5 MCF8316D 1] I2C ID TIT_EHE P 208 2%, I H MCF8316D A4 %1% ACK.

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

Bl EIRELZES (RS, BalaiAMEIL ) siEwREsh (P /EIR S ) , LUASIM MCF8316D | 12C 5 il 2% (1)
B (EE ) fEHr. RSB S JEER 7 A7 Hbx ID FIKE N 1b UHBIE S RIW £, MCF8316D [
Hil28 K% ACK ( RS Z JG Ak tpE A ) DL o7 A 152 B 451 KR o

M B X F 5515 K5, MCF8316D 7 SDA b AR HE 777 , —IRKIE— 1. MCF8316D ik (1% ¥
FIH T = h ) DLEN B .

a. (ERZEFHRTIR , HRIE LSB 7. HREMEE , B2 6.6.2.4 hHIRHB].

b. 16 £/32 fEeHL - =7k iﬂiﬂﬂﬂﬁéﬂ)ﬁkﬁlﬁlhﬁm

e
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C.

JZI% ) M Addr 1 B, BRI 4 AL Addr_2 EEL

d.

64 AL - 64 CLBE A AP IESE 32 A7k H . 5 i  A Brid bk FH/E Addr_1. Addr_2 # MCF8316D
IR Addr_1 3 3 0x2 kit . MCF8316D —3L ik 8 AN+ 15. A 4 N1 ( LA LSB #ERT 7 X
PEEAE AR ACK X R T2 i 2% & 2 3 MCF8316D Wi , F M gl — AN F W I H il AR IE T — N F

Ho
wHRE A CRC, N MCF8316D & 7E KRB K ik — N4 CRC 771, #Hilas b2kt CRC 775 , AR5

Rk G —A ACK (18 ) . CRC ZE AN 4R ( HFR ID + W £, #%85. HA5 ID + R . #dEs

i) it
7.

(ERgRCsinR

Read — without CRC

2 11525 IR IS 12C 0k A

2/4/8 DATABYTES

TARGET

CONTROL

CONTROL

CONTROL

TARGET

DATA

DATA

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

6.6.2.4 12C E{E il FIE R
B oy A A BT 2R A T il 20 AR A T 12C H A% 1D 72 0x60.
32 AL B ANRMERE : Hiki: - 0x00000080 , #i#% - Ox1234ABCD , CRC #1i - 0x45 ( /nfilft ; 552Fx CRC

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

6-66. 12C FLENE 4575

THEALEL )
& 6-12. 32 fL 5 NBRAEHIR A H
/] 7 0 7 1 BT 2 | Hi CRC
H¥: 1D |12C EA |OP_R/ |CRC_E |DLEN MEM_S |[MEM_P |MEM_A |MEM_A |DBO DB1 DB2 DB3 CRC =
w N EC AGE DDR DDR i
AB-A0  |WO Cw23 |Cw22 |CW21- |CW19- |CW15- |[CW11- |CW7- D7-DO |D7-DO |D7-DO |D7-DO |C7-CO
Cw20 |CW16 |CwW12 |CW8 CWO0

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

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

* 6-13. 64 AL 5 NBAELIE LR

LR T =i 0 T 1 il 2 /Tt CRC
H#: 1D |12c = |OP_R/W |CRC_EN|DLEN |MEM_SEC|MEM_PAGE |MEM_ADDR |MEM_ADDR |DBO - DB7 CRC
N T
A6-A0 WO  [CW23 [cw22 [cw21- [cw19-  [cwi1s- CW11-CW8 |CW7-CWO |[D7-DO] x 8 C7-Co
CW20 |CW16 cW12
0x60 |0x0  |0x0 ox1 0x2  |0x0 0x0 0x0 0x80 0x67452301EFCDAB89  |0x45
0xCO 0x60 0x00 0x80 0x67452301EFCDAB89  |0x45

32 fAriEENERfER A : sk - 0x00000080 , #i#fE - 0x1234ABCD , CRC F7§ - 0x56 ( /~HifH ; 552Fr CRC
THEAILAL )
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xR 6-14. 32 AZEIRIERIE LR B
T 0 il 1 bl | s FATO |FWA | T2 w3 T4

2

H#x ID|I2C 5 |RW CRC_ |DLEN |MEM_ |MEM_ [MEM_ |MEM_ |H#5 ID|I2C i |DBO DB1 DB2 DB3 CRC
N EN SEC |PAGE |ADDR |ADDR Jing FAY

AB-A0 |WO Cw23 |CW22 |CW21- |CW19- |ICW15- |CW11- |[CW7- |AB6-A0 |WO D7-DO |D7-DO |D7-DO |D7-DO |C7-CO
Cw20 |Cw16 |CW12 [CW8 |CWO

0x60 |0x0 0x1 0x1 0x1 0x0 0x0 0x0 0x80 |0x60 |0x1 0xCD |0xAB |0x34 |0x12 |0x56
0xCO0 0xD0 0x00 0x80 |0xC1 0xCD |0OxAB |0x34 |0x12 |0x56

6.6.2.5 I2C B4 IER

MEHEAN 12C PSRN |, MCF8316D (K] 12C 4P B AE 4 58 S5tk T ST it 4 48 Ji8 o 7 I 4 4 Ji S0 1)
MCF8316D ¥ SCL fi NKHLF |, 12C £ AN AT LA B -6 /T . R &1 T AT g & 2B I A 2 R i 45 1F

1. BBl - ERWAIELL T, 3R] R SR BUN B

a. Y H#r ID ILACH , MCF8316D i) 12C AN K H B i sk . fEACIRIZH B b il sk 2 il , Bt e
J&. FEALBRULIESRING , KRN Bl , Jf il ds A0k ACK ((7EIE] 6-65 HIIE] 6-66 Hiric s thuli ikt )

b. WAL M ZLALELR F AT 55 (R Wi S B S5 TG (R ER H AR 1D ULAC ), DU ehofs 22
J& , BRI E A AL B WoAUR B W 2 AR TR ORAE SR B0 R NS L AT IR AT R R
%

2. ElrrhirEA - A R WA A A B HAR IS AR AE 45 0, 29 MCF8316D I B Py MR 717 ( Hdha
£l ) ((H—> ACK 738 , i 6-65 A& 6-66 H i HET7R ), TIBCA AP R 55— A>3 35 AR e ie b
Wres |, o KA. HUBIE AR R BRI R A — AN AR AR T

3. RIRZBEMEHNZE : SRR CREWE SO IRIERIES ) MTEOLT | RAIESE s IEAE S IR B ml 42
M A A, WA AT B E R |, ERIARIRZE M 8R3H7e 1 iR K . SRt as)a | RO B of R s %
& B ] 25

&E
MCF8316D 7£ 5ms Jrfli 12C I eh ik fE it |, PARCVRE — M2k B a1 12C k.

6.6.2.6 CRC #¥ii#&
8 fii. CCIT ZIixk (x8 + x2+ x + 1) fll CRC ¥IJ4f{H OxFF T CRC it%i.

E¥REFE CRC T : X4M# MCU X MCF8316D #4175 A , % ja A CRC , M4 MCU 40 5H—/ 8
i CRC 4, IFERIE R EARMIZ CRC 1. MCF8316D K7E i & AR [F] (1) 2 Wi it 5L CRC , WIRAEAEAR
VLTS O , M EFBANIER. FTEIIE T HTFSEERSME MCU CRC T 4 A £

1. H#5 ID + 5 A0,

2. Yy - 3y

3. BETH - 21418 7

FEEAEHR K CRC & - 44k MCU I\ MCF8316D AT il , Wik jgH 17 CRC , ] MCF8316D &7 ¥k
BR% CRC 71, #HGR/EF ) CRC 5 Mg ih 7. 4N MCU &% i H] 7 L K MCF8316D & i% %k
P75 FHEAIHE T AT MCU #1T CRC 115 LALGIE MCF8316D &1 I i 4 Nk

1. H#¥r ID + AL

2. Py - 3

3. Hiw ID + Hf7

4. FHEFAT - 21418 Ty
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6.7 EEPROM ( JE5 Rtk ) SF7asmist
6.7.1 Algorithm_Configuration Z77#%

7 6-15 FliH T Algorithm_Configuration & 17 2% A7 fl 4 WL 27 A7 4% . 3 6-15 AR B H I BT 25 4728 A2 b bk #40

AN R RIAL B, JF HANAB 17 85 A 2

# 6-15. ALGORITHM_CONFIGURATION %77 8%

ke BT R R o
80h ISD_CONFIG ISD At & 116.7.1.1
82h REV_DRIVE_CONFIG J 1) SRS T B 116.7.1.2
84h MOTOR_STARTUP1 HHLE S E 1 1 6.7.1.3
86h MOTOR_STARTUP2 HALESIACE 2 116.7.1.4
88h CLOSED_LOOP1 A E 1 1 6.7.15
8Ah CLOSED_LOOP2 HFAE 2 11 6.7.1.6
8Ch CLOSED_LOOP3 AR E 3 1 6.7.1.7
8Eh CLOSED_LOOP4 AL E 4 19 6.7.1.8
94h REF_PROFILES1 FEAENC B SR E 1 9 6.7.1.9
96h REF_PROFILES2 FIERCE AR E 2 7 6.7.1.10
98h REF_PROFILES3 FEAENCE SCARCE 3 9 6.7.1.11
9Ah REF_PROFILES4 FeIENCE A E 4 9 6.7.1.12
9Ch REF_PROFILES5 RN E SCAACE 5 47 6.7.1.13
9Eh REF_PROFILES6 FEHERCE CAHICE 6 W 6.7.1.14

BARMIALYT R R Gl IE NN R BT, 3R 6-16 s T 3E FH T bR 2 Hh vy el R AL ARG .
& 6-16. Algorithm_Configuration 5 7 SEURIE

wHEEE | RS Vi
KA
R R ER
HAKH
w W [5A
SRR
-n | e
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6.7.1.1 ISD_CONFIG %723 ( /W = 80h ) [E£L = 00000000h]
K| 6-67 JE7~ I ISD_CONFIG , % 6-17 Hxtitbi# 4T 7 /48

SEIE NS e

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

&l 6-67. ISD_CONFIG #F 8%

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/W-0h 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
% 6-17. ISD_CONFIG #1727 B B
A FB ey =LA vLl]
31 AR LS RIW Oh AR IS
30 ISD_EN RIW oh ISD & A
Oh = 4/
th = i/
29 BRAKE_EN RIW Oh J& i 1SD #12)
Oh = 4/
th = i/
28 HIZ_EN RIW Oh J& A 1SD b
Oh = 44/
th =
27 RVS_DR_EN RIW oh % 1R
Oh = %]
1h=JgH
26 RESYNC_EN RIW oh A
Oh = 4%
1h = i Hl
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% 6-17. ISD_CONFIG FF87Bim (4:)

fr

FB

XA

LA

L

25-22

FW_DRV_RESYN_THR

R/W

Oh

5 P HLHT R 25 1) e/ N FZRMEL (5 MAX_SPEED 1 73 Lt )

Oh =5%

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

21

BRK_MODE

R/W

Oh

i B

Oh = ¥ =/~ FET #L7Ti&
1h = 2 =AMKM FET #RITiH

20

BRK_CONFIG

R/wW

Oh

i Zh e E.

Oh = i B 1) F it B SR A
1h = 3l ELIAL R A B IR ) T B RS 3R s

19-17

BRK_CURR_THR

R/wW

Oh

] 50 R R R
Oh=0.1A
1h=0.2A
2h=0.3A
3h =0.5A
4h =1.0A
5h =2.0A
6h = Ai&EH
7h=AEH
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% 6-17. ISD_CONFIG FF87Bim (4:)

fr

FB

XA

LA L

16-13

BRK_TIME

R/W

Oh i)y et 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

12-9

HIZ_TIME

R/wW

Oh o B 5 i)

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 P TR AL 15
Oh =50mV

1h =75mV

2h =100mV

3h =250mV

4h = 500mV

5h = 750mV

6h =1000mV
7h =1500mV

1L1f) BEMF BfH

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

HERXFIRIF

93

English Data Sheet: SLLSFX9


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

MCF8316D
ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

% 6-17. ISD_CONFIG FF87Bim (4:)

fr

FB

XA

LA

L

5-2

REV_DRV_HANDOFF_T
HR

R/W

Oh

P S 16 SR B 39 o) $ 4 BT A RO B2 BRI (o5 MAX_SPEED 7

SE)
Oh =2.5%
1h=5%
2h =7.5%
3h =10%
4h =12.5%
5h =15%
6h = 20%
7h = 25%
8h = 30%
9h = 40%
Ah =50%
Bh = A&l
Ch=A&EH
Dh = & ff
Eh = Fi& A

Fh = & i

&k

1-0

REV_DRV_OPEN_LOOP
_CURRENT

R/W

Oh

S 163 3Ry 3 0 PO 3 R AT PR A
Oh =1.5A
1h=2.5A
2h = 3.5A
3h =5.0A
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6.7.1.2 REV_DRIVE_CONFIG %72 ( fi# = 82h ) [ = 00000000h]

¥ 6-68 J#£ 7= T REV_DRIVE_CONFIG , % 6-18 Hxf 47 7 /4.

A EIES NN S S

FE e I 17 R 4 L B A

&l 6-68. REV_DRIVE_CONFIG %774

31 30 29 28 27 26 25 24
BRI \ REV_DRV_OPEN_LOOP_ACCEL_A1 \ REV_DRV_OPEN_LOOP_ACCEL_A2
R/W-0h 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

2% 6-18. REV_DRIVE_CONFIG & f£38 B85
e FR R st LA
31 LR RIW oh ZHERI A

30-27 |REV_DRV_OPEN_LOOP |RW Oh 10 R 2 390 1] e TR sk 22 5 A
_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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% 6-18. REV_DRIVE_CONFIG F7ER TR (42)

e

FB

XA

LA

L

26-23

REV_DRV_OPEN_LOOP
_ACCEL_A2

R/W

Oh

S5 T BB T R T 34 0 2 5 % 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/W

Oh

F B Bl R PR 2 e R AR A
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

T HZh I Kp (¥ 10 f7fl. Kp = ACTIVE_BRAKE_KP/27

9-0

ACTIVE_BRAKE_KI

R/W

Oh

EFHIZ B Ki [0 10 B . Ki= ACTIVE_BRAKE_KI/2°
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6.7.1.3 MOTOR_STARTUP1 %7788 ( fR# = 84h ) [ZAL = 00000000h]
K 6-69 JE£75 T MOTOR_STARTUP1 |, % 6-19 Htf b #t4T 7 /48

SEIE NS e

AT ERHURSIBE 1 KE A

K| 6-69. MOTOR_STARTUP1 £ 7752

31 30 29 28 27 26 25 24
AR \ MTR_STARTUP ‘ ALIGN_SLOW_RAMP_RATE ALIGN_TIME
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
% 6-19. MOTOR_STARTUP1 7758 2Bt i B
fir PR KA g4 BiEA
31 Z BRI RIW oh Z BRI
30-29 MTR_STARTUP R/W Oh EEN NSRS
Oh = X5%
1h = X5
2h =IPD
3h = 1B ¥ JEFF
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% 6-19. MOTOR_STARTUP1 &R 7Bt (4:)

fr FB

XA

LA L

28-25 |ALIGN_SLOW_RAMP_RA

TE

R/W

Oh XEFF AR E IR IR T e
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 = JCIR{E Als

24-21 ALIGN_TIME

R/W

Oh Xof S [A]
Oh =10ms
1h = 50ms
2h =100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h = 750ms
8h=1s
%h =1.5s
Ah =2s
Bh =3s
Ch=4s
Dh = 5s
Eh =7.5s
Fh =10s
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% 6-19. MOTOR_STARTUP1 &R 7Bt (4:)

fr

FB

XA

LA

L

20-17

ALIGN_OR_SLOW_CUR
RENT_ILIMIT

R/W

Oh

X35 B 1 3 A A R R B AR
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

16-14

IPD_CLK_FREQ

R/wW

Oh

IPD I Afi %
Oh = 50Hz
1h = 100Hz
2h = 250Hz
3h = 500Hz
4h = 1000Hz
5h = 2000Hz
6h = 5000Hz
7h = 10000Hz
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% 6-19. MOTOR_STARTUP1 &R 7Bt (4:)

fr

FB

XA

LA

L

13-9

IPD_CURR_THR

R/W

Oh

IPD HI 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 = &
13h = Ri&
14h = &
15h =
16h =
17h = &
18h = A& H
19h = FiE
1Ah = i H
1Bh = A3
1Ch = i
1Dh = A&
1Eh = fiE
1Fh = & H

BB

Z
Z
=

&

>
(il
&

FE &

B &

IPD_RLS_MODE

R/W

Oh

IPD Bzt
0Oh = i3]

Th= =%

iy

IPD_ADV_ANGLE

R/W

Oh

IPD #BHT A
Oh=0°
1h = 30°
2h = 60°
3h =90°
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# 6-19. MOTOR_STARTUP1 H a3 Bt (42)
A FB b=l =LA ViEH
5-4 IPD_REPEAT R/W Oh IPD $u4T ¥R
Oh=1¥&
1Th=2 &
2h=3 &
3h=4 &k
RESERVED R Oh 1588
IQ_RAMP_EN RW Oh MFFERHE B ) BRI 10 £ 1q v

Oh=%4F] Iq T /&
th= G Iqg k%

1 ACTIVE_BRAKE_EN R/wW Oh Jo FH X313

Oh = 28 T3 #15)

1h = 8 HE3hHI3)

0 REV_DRV_CONFIG R/W Oh A 5 ) 9% A I [ e [ 3R )y 1 B 2 TRt AT 1 9
Oh = JFERHLI , A1, A2 T IEM 3R3)

1th = JFIR , A1, A2 ZET A 3KkE)
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6.7.1.4 MOTOR_STARTUP2 %788 ( fR# = 86h ) [ AL = 00000000h]
K 6-70 J&7= T MOTOR_STARTUP2 , % 6-20 HixtttikiT 7 /4.

A EIES NN S S

TR E USSR E 2 57

K| 6-70. MOTOR_STARTUP2 £7 7752
28 27

OL_ILIMIT ‘
R/W-0h

31

ks |
R/W-0h

30 29 26 25

OL_ACC_A1
R/W-0h

24

23
OL_ACC_A1

22 21 20

OL_ACC_A2

19 18

AUTO_HANDO
FF_EN

R/W-0h

17 16
OPN_CL_HANDOFF_THR

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

15 14 13 12 1 10 9 8

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 THETA_ERROR_RAMP_RATE
_FREQ_SEL

R/W-0h

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

% 6-20. MOTOR_STARTUP2 7758 Z Bt i B
%7 STr P18

R/W Oh ZHBRE IR AL
R/W Oh TR R A
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

FB
B
oL_ILiMIT

31
30-27
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% 6-20. MOTOR_STARTUP2 &SRBt (4:)

fr

FB

XA

LA

L

26-23

OL_ACC_A1

R/W

Oh

FEIR NI 245 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/W

Oh

TR IIE R 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

H S Be

Oh = 2 B 3h U1# ( If-4# 1 OPN_CL_HANDOFF_THR )

1h = 31 B3
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% 6-20. MOTOR_STARTUP2 &SRBt (4:)

fr

FB

XA

LA

L

17-13

OPN_CL_HANDOFF_TH
R

R/W

Oh

TP MU E (& MAX_SPEED 15 7t )
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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% 6-20. MOTOR_STARTUP2 &SRBt (4:)

fr

FB

XA

LA

L

12-8

ALIGN_ANGLE

R/W

Oh

X3
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 = A& H
1Eh = Ri&H
1Fh = AiE
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% 6-20. MOTOR_STARTUP2 &SRBt (4:)

fr

FB

XA

LA

L

7-4

SLOW_FIRST_CYC_FRE
Q

R/W

Oh

TR B — AN S (5 MAX_SPEED HIE 7t )

Oh=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%

FIRST_CYCLE_FREQ_S
EL

R/W

Oh

TR TXEFE . SO FFA IPD 5 S E R i
Oh =0Hz
1h = 1 SLOW_FIRST_CYC_FREQ & X

THETA_ERROR_RAMP_
RATE

R/wW

Oh

T HCNMEELR 6 S5HFH 0 2 [0 1 228 (K Rk =2

0Oh =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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6.7.1.5 CLOSED_LOOP1 %% ( fw# = 88h ) [E£L = 00000000h]

Kl 6-71 &7~ 7 CLOSED_LOOP1 , 3% 6-21 HXf kAT T /4.

SEIE NS e

AT R E A BE 1 K3

&| 6-71. CLOSED_LOOP1 &175:

31

30

Product Folder Links: MCF8316D

29 28 27 26 25 24
AR OVERMODULA CL_ACC RESERVED
TION_ENABLE
R/W-0h 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-0h R/W-0h
# 6-21. CLOSED_LOOP1 #7748+ Btift B
Az TR B! Hhr v
31 ARG R/W Oh R LEDA
30 OVERMODULATION_EN |R/W Oh Je ki
ABLE R
Oh = Z&F i 1 ol
1h = )& Fid il
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% 6-21. CLOSED_LOOP1 HfF&SFB Uil (4)

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 LRI : milliUnit/s ) deciWatt : 0.1W centiA : 0.01A
milliUnit : 0.001%

0Oh=0.5
1Th=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 = GCHE

24

RESERVED

Oh

TRE
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% 6-21. CLOSED_LOOP1 HfF&SFB Uil (4)

fr

FB

XA

LA

L

23-19

CL_DEC

R/W

Oh

PIRRGE (R Hz/s ThEERIN : deciWatts/s HIHE -
centiA/s &7 HUAEE @ milliUnit/s ) Gn SRAE T8 B B DhFERE =0T JE A
AVS , X AR PL (/D3 ) RERUCE 1 iqRef I HLUR A B A
A 0 deciWatt : 0.1W centiA : 0.01A milliUnit : 0.001%

0Oh=0.5

1th=1

2h=25

3h=5

4h=75

5h =10

6h =20

7Th =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 = JGRRAE
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% 6-21. CLOSED_LOOP1 HfF&SFB Uil (4)

fr

FB

i LA

L

18-15

PWM_FREQ_OUT

R/W Oh

PWM #i i A5R
Oh = 10kHz
1h = 15kHz
2h = 20kHz
3h = 25kHz
4h = 30kHz
5h = 35kHz
6h = 40kHz
7h = 45kHz
8h = 50kHz
9h = 55kHz
Ah = 60kHz
Bh = i@
Ch = T&H
Dh = K&
Eh = & H]
Fh = &

14

PWM_MODE

R/wW Oh

PWM i
Oh = HE&E = a] S & i il
1h = AL i B

13-12

FG_SEL

R/wW Oh

FG L
Oh = ISD %t FG , FFEAFI 3R
1h = (I HFFHH FG
2h = HIREREETF R P FG,
3h = R&EH

FG_DIV

R/W Oh

FG 4348+
Oh = 3 f <l &
1h =1 440 ( 2 B HLH LGRS )
2h =2 44 (4 BAHLHLIGEEE )
3h =3 M40 ( 6 AR EBHLHLMGERE )
4h =4 4345 (8 W HIHUMGERE ) ..
Fh =15 434 ( 30 A% EALHLIIESE )

FG_CONFIG

R/wW Oh

FG i lic® . 11 FG_BEMF_THR & X KJ BEMF [RH
Oh = HEMHHIRS) , FG #iatTi17mRas
1h = 7£ BEMF [ % BEMF {H L F 2 ff FG —H b TigiriRes
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% 6-21. CLOSED_LOOP1 HfF&SFB Uil (4)

fr

FB

XA

LA

L

6-4

FG_BEMF_THR

R/W

Oh

FG it BEMF {d
Oh = +/-1mV
1h = +/-2mV
2h = +/-5mV
3h = +/-10mV
4h = +/-20mV
5h = +/-30mV
6h = Ri&EH
7h=A&EH

AVS_EN

R/wW

Oh

AVS i
Oh =%

1th=JaH]

DEADTIME_COMP_EN

R/wW

Oh

SEDCI (] f M2 i e
Oh = ZEH]
th=aH

RESERVED

Oh

TRE

LOW_SPEED_RECIRC_B
RAKE_EN

R/W

Oh

e B O FRE A 3 L A LA T 500 55 SO P 2T I 82 452 LR AR

X
Oh = HFHA

1h = I3
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6.7.1.6 CLOSED_LOOP2 #f##% ( fW#% = 8Ah ) [E£L = 00000000h]

] 6-72 J#7<x T CLOSED_LOOP2 , % 6-22 it itiT 7 4.

A EIES NN S S

M THCE M EE 2 A

&| 6-72. CLOSED_LOOP2 #1752

31 30 29 28 27 26 25 24
AR \ MTR_STOP \ MTR_STOP_BRK_TIME
R/W-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 11 10 9 8
MOTOR_RES
R/W-0h
7 6 5 4 3 2 1 0
MOTOR_IND
R/W-0h

% 6-22. CLOSED _LOOP2 27582 Bt i}t Bf

A B B p=E A L]
31 25 (BRI R/W Oh ZHBRE IR AL
3028 |MTR_STOP RIW oh MBS A
Oh = FHA

1h = FLEFHE L
2h = {612
3h = RS

4h = E B FFHE
5h = RNiEH
6h = FiEH
7h = ~Ni&H
M2 BRI IE Copyright © 2025 Texas Instruments Incorporated
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% 6-22. CLOSED_LOOP2 HfF&FB Uil (4)

fr FB XA

LA L

27-24 |MTR_STOP_BRK_TIME |RW

Oh =1ms
1h=1ms
2h =1ms
3h=1ms
4h =1ms
5h = 5ms
6h = 10ms
7h = 50ms
8h =100ms
9h = 250ms
Ah =500ms

Oh FELAIL A5 L 3T ) B 1)

Bh = 1000ms
Ch =2500ms
Dh = 5000ms
Eh =10000ms
Fh = 15000ms

23-20 ACT_SPIN_THR R/wW

Oh = 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%

Oh T2 Bl R 195 BB (5 MAX_SPEED T 4L )
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# 6-22. CLOSED_LOOP2 8 FBH M (42)
R H =24 B8
19-16  |BRAKE_SPEED_THRES |RW oh BRAKE &l I ML 1 ( EO0HIED. B0 S sl SehI3h ) i
HOLD 1A ( 5 MAX_SPEED K H 4t )
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/W Oh R R RE R 8 ffl. A AR BIHRIE | HZ % 6-2
=5
H

7-0 MOTOR_IND R/W Oh UL HUER R 8 Lt A AR BB IN(E | T2 %R 6-3

M4 BRI E Copyright © 2025 Texas Instruments Incorporated
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6.7.1.7 CLOSED_LOOP3 # 4% ( fW# = 8Ch ) [Z{L = 00000000h]
K 6-73 J£7~ T CLOSED_LOOP3 , # 6-23 Hixf bt 4T 7 /4.

SEIE NS e
AT RCE A B E W74 3

&| 6-73. CLOSED_LOOP3 #1752

31 30 29 28 27 26 25 24
ek | MOTOR_BEMF_CONST
R/W-Oh R/W-0h
23 22 21 20 19 18 17 16
MOTOR_BEMF CURR_LOOP_KP
_CONST
R/W-Oh R/W-Oh
15 14 13 12 1 10 9 8
CURR_LOOP_KP CURR_LOOP _KI
R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
CURR_LOOP _KI ‘ SPD_LOOP_KP
R/W-Oh R/W-Oh

% 6-23. CLOSED _LOOP3 #7582 Bt i}t BH

A B i p=E A L]
31 AL R/W 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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6.7.1.8 CLOSED_LOOP4 #f7#% ( fmt% = 8Eh ) [4Z = 00000000h]
K 6-74 JE7~ T CLOSED_LOOP4 , % 6-24 thxf ittt 4T 7 /4.

AR EMINEE N

FHTIC & PR3 B I 25 4735 4

& 6-74. CLOSED_LOOP4 #1773

31 30 29 28 27 26 25 24
R \ SPD_LOOP_KP
R/W-Oh R/W-Oh
23 22 21 20 19 18 17 16
SPD_LOOP _KI
R/W-0h
15 14 13 12 11 10 9 8
SPD_LOOP _KI MAX_SPEED
R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
MAX_SPEED
R/W-0h

% 6-24. CLOSED _LOOP4 #7582 Bt il BH

A B B p=E A L]
31 AR LS R/W Oh FHRA IR AL
30-24 |SPD_LOOP_KP RIW Oh HEFFRES Kp ¥ 7 4 LSB fiz. Kp = 0.01 * SPD_LOOP_KP [f] 8LSB/
10"SPD_LOOP_KP ff] 2MSB
23-14  |SPD_LOOP_KI RIW Oh HMEFFREE Ki [ 10 748, Ki=0.1*SPD_LOOP_KI f 8LSB/
10"SPD_LOOP_KI fj 2MSB
13-0 MAX_SPEED R/W Oh FHTCLHAIR (Hz) e v B i K HLEE R 14 AifH. SOKHELH
M (Hz) : {MAX_SPEED/6} , {5l : {i MAX_SPEED *# 0x2710 ,
W5k LWL (Hz) = 10000(0x2710)/6 = 1666Hz
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6.7.1.9 REF_PROFILES1 % %% ( Rt = 94h ) [Z4L = 00000000h]
K 6-75 J#7x T REF_PROFILES1 , % 6-25 Hx bt 4T 7/ 44

AR EMINEE N

FFRCE SN2 1 578

&| 6-75. REF_PROFILES1 175

31 30 29 28 27 26 25 24
TR \ REF_PROFILE_CONFIG DUTY_ON1
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
DUTY_ONA1 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-Oh R/W-Oh
% 6-25. REF_PROFILES1 2 #7582 Bt i}t Bf
R %7 e P18
31 B R/W oh ZHERS
30-29 REF_PROFILE_CONFIG |R/W Oh AR E
Oh = /AR
1h = 2k 2
2h = Brkh
3h = iE /R i 2k
28-21  |DUTY_ON1 R/W Oh S8 2 L (%) = {(DUTY_ON1/256)*100}
20-13  |DUTY_OFF1 RIW Oh Sl 45 L (%) = {(DUTY_OFF1/256)*100}
12-5 DUTY_CLAMP1 R/W Oh HHRLHEE (15 2 (%) = {(DUTY_CLAMP1/256)*100}
40 [DUTY_A RIW Oh 7L A5 4 MSB £
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6.7.1.10 REF_PROFILES2 %#72% ( fR# = 96h ) [ZAL = 00000000h]
] 6-76 &7~ T REF_PROFILES2 , % 6-26 H1xfIth k4T T M40

A EIES NN S S

TR E e 22 2 M) ar (74

&| 6-76. REF_PROFILES2 &175%

31 30 29 28 27 26 25 24
ARk | DUTY_A | DUTY_B
R/W-0h 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

% 6-26. REF_PROFILES2 2 #7582 Bt i}t Bf

RS *7 4 e
31 Bk L R/W Oh B LA
30-28 DUTY_A RIW Oh i A 3 AN LSB fir. diafk A (%) = {(DUTY_A/256)*100}
27-20 DUTY_B R/wW Oh di 7Lk B (%) = {(DUTY_B/256)*100}
19-12 DUTY_C RIW Oh di 2 b C (%) = {(DUTY_C/256)*100}
11-4 DUTY_D RW Oh fi 2= Lk D (%) = {(DUTY_D/256)*100}
3-0 DUTY_E RW Oh H L E 4 A MSB £
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6.7.1.11 REF_PROFILES3 %172} ( fR# = 98h ) [E4L = 00000000h]

Kl 6-77 &7~ T REF_PROFILES3 , & 6-27 Hxf bbb 47 17 /41
SEIE NS e
T HCE R AL 2R 3 )25 77 4%

&| 6-77. REF_PROFILES3 175

31 30 29 28 27 26 25 24
R ‘ DUTY_E ‘ DUTY_ON2
R/W-0h 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
% 6-27. REF_PROFILES3 %7752 Byt o
TR *1 St ]
31 A BRI R/W 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 PRV I o5 2 LU
0h = 0%
1h=1%
2h =2%
3h=3%
0 RESERVED R oh ey
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6.7.1.12 REF_PROFILES4 %% ( fW# = 9Ah ) [ L = 00000000h]
] 6-78 &7~ T REF_PROFILES4 , % 6-28 H1xfth#E4T T 40

A EIES NN S S

TR E R 22 4 1 ar (7

&| 6-78. REF_PROFILES4 175

31 30 29 28 27 26 25 24
ek | REF_OFF1
R/W-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

% 6-28. REF_PROFILES4 25 #7582 Bt i}t Bf

v FR KA LA L]
31 25 (BRI R/W Oh ZHBRE IR AL
30-23  |REF_OFF1 R/W Oh KW HEE (o5 BORHEHEN H 4L ) = {(REF_OFF1/256)*100}
22-15 REF_CLAMP1 R/wW Oh BB E (A7 OREEE 4 EE ) = {(REF_CLAMP1/256)*100}
14-7 REF_A R/W Oh BAE A (SRR E 43 EL ) = {(REF_A/256)*100}
6-0 REF_B R/W Oh REF_B 1] 7 MSB it &
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6.7.1.13 REF_PROFILES5 #f7#% ( fi# = 9Ch ) [SAL = 00000000h]
K 6-79 J#7= T REF_PROFILES5 , % 6-29 Hxf st 741

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

&| 6-79. REF_PROFILES5 1752

31 30 29 28 27 26 25 24
PR \ REF_B \ REF_C
R/W-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 1" 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
% 6-29. REF_PROFILES5 2 #7582 Bt il Bf
R %7 S B
31 B RIW oh ZHER L
30 REF B R/W Oh REF_B BB 14 LSB. ik B ( iR E st ) =
{(REF_B/256)*100}
29-22 REF_C R/W Oh HdE C (i REEHEMH ) = {(REF_C/256)*100}
21-14  |REF_D R/W Oh Hek D (R T 4 ) = {(REF_D/256)*100}
13-6 REF_E R/W Oh HAEE ( HEREERE ) = {((REF_E/256)*100}
54  |[MIN_DUTY RIW Oh FEAABEE LG B NN o 45 F
Oh=1%
1h =3%
2h =5%
3h=10%
3-2 VOLTAGE_MODE_CONFI |R/W Oh Fo A b 2 Y R A T
G Oh = B/ 5 H i PP 5 SR MRt
1h = tNEHN 525 > DUTY_C + DUTY_HYST , Wy r A
A WA A2 < DUTY_C - DUTY_HYST , NIPARD & 13
it
2h = WA L %L > DUTY_C + DUTY_HYST , T
VR IR 545t < DUTY_C - DUTY_HYST , I JyHE
it
3h = ANiEH
1 DUTY_COMMAND_FILTE |R/W Oh T 5| A N T 2%
R Oh = PR 3110 |- 008
Th = f Ji3 R 51 B_E RO IR S (0.4%)
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% 6-29. REF_PROFILES5 HfFa88FB¥il (4)

A FB e s =LA ViEH
0 RESERVED R Oh e
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6.7.1.14 REF_PROFILES6 % f7#% ( fm# = 9Eh ) [&4 = 00000000h]
| 6-80 J£/~ | REF_PROFILES6 , % 6-30 Hxf 4T 7 A 4.

SEIE NS e

FHFHC B Rt dh 2k 6 (25 708
&| 6-80. REF_PROFILES6 175

31 30 29 28 27 26 25 24
FHER REF_OFF2
R/W-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 11 10 9 8
REF_CLAMP2 | RESERVED
R/W-0h R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 6-30. REF_PROFILES6 277752 Bt Ut B
A FB =il p=L A L]
31 2R RIW Oh A BRI
30-23 |REF_OFF2 RIW Oh FeMHEAE (o ORHEEMER E 45 L ) = {(REF_OFF2/256)*100}
22-15  |REF_CLAMP2 RIW Oh AL REME (7 BORSEMER E 45 L ) = {(REF_CLAMP2/256)*100}
14-0  |RESERVED R Oh fF

6.7.2 Fault_Configuration £ 77#%

%% 6-31 ZIith T Fault_Configuration 75 17 &3 H 77 fifi S5 WS 27 f7 A5 o 38 6-31 HhoR B AT 25 77 s fin 2% i Bk 38 R AL
NRERIAE , I HANBEET AN .

% 6-31. FAULT_CONFIGURATION %7758

ks HEBEE TR #or
90h FAULT_CONFIG1 ML E 1 % 6.7.2.1
92h FAULT_CONFIG2 SR E 2 41 6.7.2.2
SRV M R ik Ym At n] & BN R B G, 3R 6-32 JEIR T AT S g b s i) SR A AR A
# 6-32. Fault_Configuration 5 i35G
wazn | Rl | B8
i~y
R R ER
BHNHEH
W w EX
SR
-n | ECErE e
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6.7.2.1 FAULT_CONFIG1 #F73 ( fR# = 90h ) [AL = 00000000h]

K] 6-81 &7~ T FAULT_CONFIG1 |, % 6-33 HixfithidkAT 7/ 4H.

SEIE NS e

TR BB E 1 A

K] 6-81. FAULT_CONFIG1 Z7Es

31 30 29 28 27 26 25 24
LB R ‘ ILIMIT HW_LOCK_ILIMIT
R/W-0h 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
% 6-33. FAULT_CONFIG1 S 7758 2Bt i B
R %7 e P18
31 RS R/W oh BRI
3027 |ILIMIT R/W oh PR Hb Il ( HLAE ) PR ) L R B
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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2% 6-33. FAULT_CONFIG1 FHFRFBHH (4)

fr

FB

XA

LA

L

26-23

HW_LOCK_ILIMIT

R/W

Oh

T T LB H B AR I R R B
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

22-19

LOCK_ILIMIT

R/wW

Oh

FT- ADC A8 s Az 00 e I R
Oh = 0.125A
1h = 0.25A
2h=0.5A
3h =1.0A
4h = 1.5A
5h = 2.0A
6h = 2.5A
7h =3.0A
8h = 3.5A
9h =4.0A
Ah =4.5A
Bh = 5.0A
Ch=55A
Dh = 6.0A
Eh =7.0A
Fh = 8.0A

18

EEP_FAULT_MODE

R/W

Oh

EEPROM [ Fy i sy 7 S8 24
Oh = BifF i
1h = {Uk & ks
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2% 6-33. FAULT_CONFIG1 FHFRFBHH (4)

fr

FB

XA

LA

L

17-15

LOCK_ILIMIT_MODE

R/W

Oh

BiE HE AR AE A
Oh = Ilimit 8 Kl T EUUF IR ; nFAULT A2 ; MHKRERED &3k

2h = llimit BE KIS B UF I ; nFAULT A2 IHRIRS 454

AUTO_RETRY_TIMES. 1% & it ¥t it
AUTO_RETRY_TIMES , M4 sk ; MibHR O Sh 25 ik B A =

4h = #E7E AUTO_RETRY_TIMES 2 J5 ) LCK_RETRY i i [

AUTO_RETRY_TIMES. 05 sk it
AUTO_RETRY_TIMES , W8ifF ik ; MHRIRSh &840 T m il il 3)

WHEAN=E
1h = Himit & K0S SO 0 5 nFAULT 4324 ; iR aRzh 44t
TR (Fra RN FET #8558 )

Trtitsni ( ra @ FET #58 )
3h = #fEfE LCK_RETRY I i) & EH 3hiF kR . EIRE R H

A ; nFAULT £ &%

BIFEN ; IR 3% TR H sh A ( ArEg &M FET #5
i) ; nFAULT B3k
5h = H(f&7E LCK_RETRY W[5 H2hid k. BEIRKEHE RN

B (BT il FET #5548 ) ; nFAULT A &L

6h = {UHRE Nimit e KM BRI , APATEMERE ; nFAULT
EER Y

7h = 25 ILIMIT 4

14-11

LOCK_ILIMIT_DEG

R/W

Oh

Bl E R SR AR RGN BT SR Ve ik e i 1)

4h =1ms

Ah = 50ms

Oh = Tohu g0 ik
1h=0.1ms
2h =0.2ms
3h =0.5ms

5h =2.5ms
6h = 5ms

7h =7.5ms
8h =10ms
9h =25ms

Bh = 75ms
Ch =100ms
Dh = 200ms
Eh = 500ms
Fh = 1000ms
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% 6-33. FAULT_CONFIG1 F# 87U (4)

b TR XA g La BLHI
10-7 LCK_RETRY R/W Oh B o 0 2 X )
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

6 CRC_ERR_MODE RIW Oh CRC ( £ 12C ilif5 ) AR

Oh = 12C /) CRC #4i7% FEUBF M ; nFAULT H &L ; MHkaRs)
BWHBEN=S

1h = 12C Lf) CRC 4% SEURAS ks |, i ANPAT T A ;

nFAULT 5%k

5-3 MTR_LCK_MODE R/W Oh BB A
Oh = HHLEUE I T HUHFHIE ; nFAULT AL ; fIEKEh 24k
BEANZE

1h = HNLE R S BB ; nFAULT 420 ; MHREREI AL
TARMIBNZ R ( Fra M FET #4538 )

2h = BB E R I G BUF S nFAULT A2 ; MikoRzh 2 it
TEEIEn ( Fra mm FET #4558 )

3h = #FH7E LCK_RETRY W [alj5 B 2hiE k. B REds R A
AUTO_RETRY_TIMES. #n5 E ik $#id
AUTO_RETRY_TIMES , Ui 5E sl ; Mk IRsh 8w % B =
A ; nFAULT &%

4h = #7E AUTO_RETRY_TIMES 2 5119 LCK_RETRY a4
BERR MR OKSh A A TR B Bh AR ( BT IR FET #15%:

i ) ; nFAULT A%k

5h = &%/ LCK_RETRY a5 A zhiEkr. SRS R A
AUTO_RETRY_TIMES. #n5 = kv $id
AUTO_RETRY_TIMES , JUBHA7 il ; MR IR0 28 40 T =l il 3
B3 (BT sl FET #8548 ) ; nFAULT A &L

6h = (VRS AL UE R R PR , AHATAETEAE ; nFAULT
EoEid

7h = 25 MTR 4
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% 6-33. FAULT_CONFIG1 &8 B¥H (4)

pr FB it LA ]
2 IPD_TIMEOUT_FAULT_E |R/W Oh Ja F IPD iR i
N
Oh =%t
1th =3 H
1 IPD_FREQ_FAULT_EN R/W Oh Ja F IPD i e it e
Oh =28/
1th=JaH
0 SATURATION_FLAGS_E |R/W Oh J FEY R JAUEAS B A BE B B VA i s
N
Oh=%%f
1h = &l
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6.7.2.2 FAULT_CONFIG2 #1733 ( fW# = 92h ) [E4L = 00000000h]
K 6-82 &7~ T FAULT _CONFIG2 , % 6-34 Fxt it 4T 7 41

SEIE NS e
TR BB E 2 M3

&| 6-82. FAULT_CONFIG2 & 78

31 30 29 28 27 26 25 24
AR LOCK1_EN LOCK2_EN LOCK3_EN LOCK_ABN_SPEED ABNORMAL_B
EMF_THR
R/W-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 MAX_VM_MOD AUTO_RETRY_TIMES
E E
R/W-0h R/W-0h R/W-0h R/W-0h
£ 6-34. FAULT_CONFIG2 %7 # FB i
fr FB KA SAhL L]
31 Bk L R/W Oh Bk LA
30 LOCK1_EN R/W Oh Ja BE 1 ( FREE )
Oh =%tH
th=aH
29 LOCK2_EN R/W Oh Ja F8iE 2 (7% BEMF )
Oh = Z&H]
th=aH
28 LOCK3_EN R/W Oh Ja FBiE 3 ( JEHAL)
Oh = Z&H]
th=aH
2725 [LOCK_ABN_SPEED  |RMW oh 5t BUE B ( 4 MAX_SPEED MIFT 4 )
Oh = 130%
1h = 140%
2h = 150%
3h =160%
4h =170%
5h = 180%
6h = 190%
7h =200%
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% 6-34. FAULT_CONFIG2 FFRFBHH (4)

RES: >R Sh o

24-22 ABNORMAL_BEMF_THR |R/W Oh S BEMF % BI{E (& T BEMF (E 43 )
Oh =40%
1h =45%
2h =50%
3h =55%
4h = 60%
5h =65%
6h =67.5%
7h =70%

21-19 NO_MTR_THR R/wW Oh Jo LA 52 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 TE 1 5 P PR AR X
Oh = R Ilimit S8 K I F BUPAE e  nFAULT 42 ;5 MR RS
WY EN=E
1h = ELF Nimit B2 K0S BAF R ; nFAULT H 2L ; MHERE)
A TRMHIZER (AR FET #8558 )
2h = BEAF imit HUE AN S ZBF IR ; nFAULT B2 ; MiHikIRs)
AT E s ER R (A & FET #7558 )
3h = #kf/E LCK_RETRY ()5 H3hiEkr. HE X E Ry
AUTO_RETRY_TIMES. 1 kEiit
AUTO_RETRY_TIMES , MI4{E #if ; MHRIKS) S i B o =
7 ; nFAULT B2
4h = #fEE AUTO_RETRY_TIMES Z J5 ) LCK_RETRY H¥ i)
kR MR IRBDES A TR s ( FrA & FET #S
JE ) ; nFAULT B2
5h = #kf7E LCK_RETRY B ()5 H 30Kk, HE X E Ry
AUTO_RETRY_TIMES. sk &t
AUTO_RETRY_TIMES , MIBIA7 M 5 Ak SK )88 b T il ) 3
B (sl FET #8558 ) 5 nFAULT B2
6h = (R A A Nimit 22 R R ERAE |, APATAERTHERAE ;
NnFAULT £ 2
7h = SRR ILIMIT 82

130  ZEXNRYRGE Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


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

13 TEXAS
INSTRUMENTS MCF8316D
www.ti.com.cn ZHCSXN1 - DECEMBER 2024

% 6-34. FAULT_CONFIG2 HF# 8 7B (4)
b TR XA g La BLHI

15-13 HW_LOCK_ILIMIT_DEG |R/W Oh TR 43 HRL R B ABL T R 0 K o i (1]
Oh = JoHisR I ikt
1h=1us

2h = 2us

3h =3ps

4h = 4pus

5h = 5us

6h = 6us

7Th=T7ps

12-11 VOLTAGE_HYSTERESIS |R/W Oh Pl g AR R R IR T . SO B E N AR, FEBE + RS
B (BT UV, A+ TR OV, A - )

0h = 0.5V

1h =1V

2h =2V

3h =3V

10-8 MIN_VM_MOTOR R/wW Oh P s R WO AE - LIS AT RN B AS ZHL
Oh = JMR{E

1Th=6V

2h =7V

3h =8V

4h =10V

5h = 14V

6h =16V

7h =18V

7 MIN_VM_MODE R/W Oh B (FEH8 ) KEHERR R
Oh = R R4
1h = RAELTFREHEZAN , AR

6-4 MAX_VM_MOTOR R/W Oh A R MO B - L2 AT I i K B 2R FLUR
Oh = M

th=18V

2h =20V

3h =22V

4h =28V

5h = 30V

6h = 32v

7h =34V

3 MAX_VM_MODE RIW Oh AL (P ) i IR R T R
Oh = i 847
1h = QR ELT FoEiEE W, W E3NERR
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% 6-34. FAULT_CONFIG2 FFRFBHH (4)

fr FB

i LA L

2-0 AUTO_RETRY_TIMES

R/W Oh H 3 E RIS
Oh = EFR{H
1h=2

2h=3

3h=5

4h=7

5h =10

6h =15

7h =20

6.7.3 Hardware_Configuration &7 #%

# 6-35 41| T Hardware_Configuration 77 75 77l 85 B 27 A7 48 . 3% 6-35 AR A H I I 27 A7 28 i 7% Hb il 46
NN E | IF HEANAS A A7 3 N2

3 6-35. HARDWARE_CONFIGURATION #7748

fis B BHESH AR il
Adh PIN_CONFIG B 51 i 15 6.7.3.1
ABh DEVICE_CONFIG1 #1} configuration1 97 6.7.3.2
A8h DEVICE_CONFIG2 #14 configuration2 4% 6.7.3.3
AAh PERI_CONFIG1 HMETRE 1 77 6.7.3.4
ACh GD_CONFIG1 AR AR Eh 2 HC L 1 47 6.7.3.5
AEh GD_CONFIG2 MR IR AR B 2 77 6.7.3.6

SRR 1) 2R A Ao G i AT SN R B TT . 3R 6-36 JEAR 13 FH T U gy v oy 1) SR Y R AQRY

% 6-36. Hardware_Configuration 15 [\ 282455

whxE | Rm | B9
B
R R [
HARH
w W E2N
SRR
-n | ECE
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6.7.3.1 PIN_CONFIG HF7##% ( f# =A4h ) [E£AL = 00000000h]
K 6-83 f£7x I PIN_CONFIG , % 6-37 sxfitihts 7 A4

AR EMINEE N

F e B A 5] B aF A7 2

MCF8316D
ZHCSXN1 - DECEMBER 2024

&l 6-83. PIN_CONFIG #F8%

31 30

29 28 27 26 25 24
TR ‘ PWM_DITHER_STEP ‘ VDC_FILTER ‘ LEAD_ANGLE
R/W-0h 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
% 6-37. PIN_CONFIG #7757 BB H
AL TR B! L40A vl
31 AR RwW Oh AR L
30-29 PWM_DITHER_STEP R/W Oh PWM #2358
Oh=1
1th=2
2h=35
3h =10
28-27 VDC_FILTER R/W Oh Vde(VM) JE #5530
Oh = %451
1h = & F S0 BRI SE B A AR
2h = A FIFE ] 100HzZ 8 3 2k S
3h = Ji A8 1000HzZ 383 2% #bAise
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2% 6-37. PIN_CONFIG HFa87Bim (4:)

fr

FB

XA

LA

L

26-22

LEAD_ANGLE

R/W

Oh

AEAT A RSB |, IEERIR N BB AT T BEMF |, fi{E3k
AN FEANF) BT I 5 T BEMF . fEH AR | IE(EREWE 11 id 2%
B, UERRELE id B

Oh=0°
1Th=3°
2h=6°
3h=9°
4h=12°
5h =15°
6h =18°
7h=21°
8h =24°
9h =27°
Ah = 30°
Bh =33°
Ch=36°
Dh = 39°
Eh =42°
Fh =45°
10h = -48°
11h = -45°
12h = -42°
13h =-39°
14h = -36°
15h =-33°
16h =-30°
17h =-27°
18h = -24°
19h =-21°
1Ah =-18°
1Bh =-15°
1Ch=-12°
1Dh = -9°
1Eh =-6°
1Fh =-3°

21-11

MAX_POWER

R/wW

Oh

LR 2 R R R SR Th . RORII% ( DLBLA Bt ) =
(MAX_POWER / 2'") * 100

10-9

FG_IDLE_CONFIG

R/W

Oh

AL I/ RRAS R FG B E

0Oh = FG 4kZ29f H4 AR HLR T- FG_CONFIG #1 s ML LR 1)
RJEIRA

1h = FG i

2h = FG #Hu{k

3h = FG #iim
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2% 6-37. PIN_CONFIG HFa87Bim (4:)

fr

FB

XA

LA

L

8-7

FG_FAULT_CONFIG

R/W

Oh

MRS I FG iR B, i FG_BEMF_THR & X7 BEMF {4

(i FG_CONFIG H 1)
Oh = {FFHIKS AL F i G —1 FG (E 5
1h = FG #i$im
2h = FG #iHifik

3h = 7& BEMF [%% BEMF B{E LA T2 8i FG —HATZTIRE

ALARM_PIN_EN

R/wW

Oh

JA PR 5| A
Oh = ZEH]
th=aH

BRAKE_PIN_MODE

R/W

Oh

13 51
Oh = fik M)
1h = X 554150

ALIGN_BRAKE_ANGLE_
SEL

R/W

Oh

PR} T Bl A1 T
Oh = FEHEN X 55 3 2 i 1 o — e i £ 2
1h = i ALIGN_ANGLE it & #:47 %5 51| 3)

BRAKE_INPUT

R/W

Oh

351 N 5
Oh = fifif 5] ikl 0
1h = ## BRAKE_PIN_MODE 7 7 5| [N 1 5h/%f 5%
2h = BRI, AHlshxSE
3h = WA 5| I Eh

1-0

SPEED_MODE

R/W

Oh

e, B AL 4\ R
Oh = t1 SPEED 5| AL FrIASE0, Fit s 42 1
1h = i SPEED 3| {i_E ) &5 25 e (PWM) f2]
2h = 1 DIGITAL_SPEED_CTRL {4 (12C) ##1
3h = H SPEED 5| i _I- ) 45 5 4 il
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6.7.3.2 DEVICE_CONFIG1 &% ( fW#& = A6h ) [E42 = 00000000h]
| 6-84 J£7~ | DEVICE_CONFIG1 , % 6-38 st it 4T 7 /41

A EEEIPINSE S
JH T B A ) 5 A7 A
] 6-84. DEVICE_CONFIG1 #7538
31 30 29 28 27 26 25 24
ZHBREI: RESERVED DAC_SOx_SEL PWM_DITHER 12C_TARGET_ADDR
_MODE
R/W-0h R-Oh 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 W-0h
15 14 13 12 1 10 9 8
EEPROM_LOCK_KEY
W-0h
7 6 5 4 3 2 1 0
EEPROM_LOCK_KEY SLEW_RATE_I2C_PINS PULLUP_ENAB BUS_VOLT
LE
W-0h R/W-0h R/W-0h R/W-0h
& 6-38. DEVICE_CONFIG1 #7738 F B ¥ H
AL TR B! L40A vl
31 AR RwW Oh AR L
30 RESERVED R Oh R
29-28 DAC_SOx_SEL R/W Oh 1£ DACOUT2 Fll SOx ji il  [Al HE AT i £
Oh = DACOUT2
1h = SOA
2h = SOB
3h =80C
27 PWM_DITHER_MODE R/W Oh PWM $} 2% 5
Oh = =izt
1h = BB
26-20 I2C_TARGET_ADDR R/W Oh 12C Hhriuiik
19-5 EEPROM_LOCK_KEY  |W Oh JA A} EEPROM R/W {747 ) EEPROM SUE/M#BU . S5 B/
BRI AR 230 0.
4-3 SLEW_RATE_I2C_PINS |R/W Oh 12C 51 IR s 35 2 s
Oh =4.8mA
1h =3.9mA
2h = 1.86mA
3h =30.8mA
2 PULLUP_ENABLE R/W Oh 4 nFAULT #1 FG 31 J#1/8 F
Oh = ££J]
1h =g H
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2% 6-38. DEVICE_CONFIG1 FRFBUH (4)

fr FB

XA

LA

L

1-0 BUS_VOLT

R/W

Oh

RRERSLRERE
Oh =15V
1h =30V
2h =40V
3h = fEH
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6.7.3.3 DEVICE_CONFIG2 %4} ( fW#& = A8h ) [E4L = 00000000h]
& 6-85 &7~ | DEVICE_CONFIG2 , # 6-39 %t it AT 7 /48,

bR S NS
FH T & B 1 A A7 A
Kl 6-85. DEVICE_CONFIG2 % 17#5%
31 30 29 28 27 26 25 24
k| INPUT_MAXIMUM_FREQ
R/W-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
2% 6-39. DEVICE_CONFIG2 & 75 Bt i}
A FB b =il =LA vLl]
31 AR R/W Oh AR AL
30-16 | INPUT_MAXIMUM_FREQ |R/W Oh N TR R 5] L A IZE “ i SPEED 51 BRI 5
fil” , XNTF 100% fasth. A = AR/
INPUT_MAXIMUM_FREQ
15-14  |SLEEP_ENTRY_TIME R/W Oh 24 \JE (SPEED_MODE) f###{t SLEEP_ENTRY_TIME [f]HEAR it
N BUE SR T IZBER | 42k N BEARAE
Oh = 7E SPEED 5| I{R R Hi P53 50us B E N BEIRIRZS
1h = 7& SPEED 5| IR #:{% H ik £ 200ps B ik N\ BEARIR 7
2h = {£ SPEED 5| R RHE HLFik 5] 20ms I i3k ABEIRR S
3h = 7£ SPEED 5| A% HL-FiE$] 200ms ik N BEHRRAS
13 DYNAMIC_CSA _GAIN_E |R/W Oh BB CSA Hiah |, LMETERTH B /K T R IR (i if 2y
N
0Oh = 25K
1th=JaH
12 DYNAMIC_VOLTAGE_GA |R/W Oh E SR RS, DUETERTT f R P T SE Bl t R h R
IN_EN oh = ¢
1th=JaH
11 DEV_MODE R/W Oh SRR R
Oh = FRpLIE
1h = BEAR AR
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2% 6-39. DEVICE_CONFIG2 F8RF B (4)

fr

FB

XA

LA

L

10-9

PWM_DITHER_DEPTH

R/W

Oh

PWM 32
Oh = Z5H PWM #13))
1h=5%
2h=7.5%
3h =10%

EXT_CLK_EN

R/wW

Oh

JE4 FELAI S 2
Oh = %

1h = 1

EXT_CLK_CONFIG

R/W

Oh

A BRI R e B
Oh = 8kHz
1h = 16kHz
2h = 32kHz
3h = 64kHz
4h = 128kHz
5h = 256kHz
6h = 512kHz
7h = 1024kHz

EXT_WDT_EN

R/wW

Oh

JE SN 1A
Oh = 4%
1h = 3l

EXT_WDT_CONFIG

R/W

Oh

E 1 2 18] (s 1E] (GP1O/12C)
Oh = 100ms/1s
1h = 200ms/2s
2h = 500ms/5s
3h = 1000ms/10s

EXT_WDT_INPUT_MODE

R/W

Oh

SN TN IR
Oh = @i 12C #HAT A T Hufi &
1h =il GPIO #EATE I 1M K

EXT_WDT_FAULT_MOD
E

R/W

Oh

SN T A
Oh = Rk 75
1h = 877 3% MOSFET & T &%
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6.7.3.4 PERI_CONFIG1 & 74} ( /m# = AAh ) [z = 00000000h]
| 6-86 &7~ I PERI_CONFIG1 , % 6-40 Hxf ik 17 /4.

ACEMINSE
ANEE AT 1
] 6-86. PERI_CONFIG1 1782
31 30 29 28 27 26 25 24
AR SPREAD_SPE | RESERVED |NO_MTR FLT_| ABNORMAL BEMF_PERSISTE FLUX_WEAK_REF
CTRUM_MODU CLOSEDLOOP NT_TIME
LATION_DIS _DIS
R/W-0h R/W-0h 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 1 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
% 6-40. PERI_CONFIG1 H-f75¢ B i8]
Pr FB bS] Shr BE
31 TR RIW Oh TR L
30 SPREAD_SPECTRUM_M |R/W Oh 25 RATA H] (SSM)
ODULATION_DIS
Oh = J5 H SSM
1h =5 SSM
29 RESERVED R Oh 1388
28 NO_MTR_FLT_CLOSEDL |R/W Oh 2% FH B 20 6 J6 FR R L
OOP_DIS
- Oh = % LOCK2_EN %8 4 Ox1 , i FH FRER e ) T L s
1h = % R (56 L b
27-26 ABNORMAL_BEMF_PER |R/W Oh S BEMF e il ) 39 s fik y i 1]
SISTENT_TIME
Oh = 2 ANHLA R 1
1h =500ms
2h =1000ms
3h =2000ms
25-24 FLUX_WEAK_REF R/W Oh GRMETE ) s B FEUE
0Oh =70%
1h = 80%
2h = 90%
3h =95%
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% 6-40. PERI_CONFIG1 FFSBFEUH (4)

fr

FB

XA

LA

L

23-22

INPUT_REFERENCE_WI
NDOW

R/W

Oh

2 HH Ik B B 1 P IS AR R BT T R

Oh=Z#FZ%%H N

1h = 2% EW I 5%
2h=ZHEH MM 10%
3h=ZHE&H 1 15%

21

BUS_POWER_LIMIT_EN
ABLE

R/W

Oh

JA PSRRI . FERR DRI ST A N R HERE AP, el
ANHERE LI FRH] 3 MAX_POWER

Oh = ZE ] Ty 2= f il
1h = JA D3 R

20-19

DIR_INPUT

R/W

Oh

DIR 7| 78
Oh = i+ 5] 4 DIR
1h = @ £l e OUTA-OUTB-OUTC % i DIR 51
2h = @i W £ e OUTA-OUTC-OUTB % i DIR 51l
3h = i+ 5] ] DIR

18

DIR_CHANGE_MODE

R/wW

Oh

XF DIR 5] BER A2 A 1A i 7
Oh = FEAG 2] DIR A2 Ak I JE0% HLALIE 1L 3L 0N 1SD 172
1h = FEFRFEERE) HUHL A (RIS i e 7 3R 3l 258 77 17

17

SPEED_LIMIT_ENABLE

R/wW

Oh

JE T RLMLE SR A o £ B PR AR AT B N SR HERSE S, 220
HLALHEE FR 129 MAX_SPEED

Oh = Z& 13 FZ [
1h = J3 JH R R

16-13

ACTIVE_BRAKE_SPEED
_DELTA_LIMIT_ENTRY

R/W

Oh

TRAHE S AR L 2 R 2257 BE , A& T % BB A N 2 3h 1 5)
Oh = A& M
1h=5%
2h=10%
3h =15%
4h = 20%
5h =25%
6h =30%
7h =35%
8h =40%
9h = 45%
Ah =50%
Bh =60%
Ch=70%
Dh = 80%
Eh =90%
Fh =100%
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% 6-40. PERI_CONFIG1 FFSBFEUH (4)

A FB e s =LA ViEH
12-10 ACTIVE_BRAKE_MOD_I |R/W Oh WATHE SR RS | TR il == 31 3
NDEX_LIMIT

Oh = 0%
1h = 40%
2h = 50%
3h = 60%
4h = 70%
5h = 80%
6h = 90%
7h = 100%

9 SPEED_RANGE_SEL  |RW Oh PWM 5743 b s 3 v A 16 491 2% Ve PR 1o 5
Oh = 325Hz % 100kHz
1h = 10Hz % 325Hz

8-7 INPUT_REFERENCE_MO |R/W Oh FA T PR Fr i N\ v 5

DE

Oh = #Hil 4% (AL EESHME |, I 2% MAX_SPEED #H1T
H )
1h = &% (MNRIIESHEME , I 2% MAX_POWER #17
AR )
2h = FHIFME (MARHERSHE , IO ILIMIT ST )
3h = &GRS (AR IARTEE , FEE % 100% ATV )

6-5 EEPROM_LOCK_MODE |R/W Oh EEPROM {5z #izt
Oh = LR % M3 RI AT ;0 EEPROM BHURIE A
1h = EEPROM B:HURIS N 75 B 24 21
2h = EEPROM 20 75 ZA UMY | BB ARAB T
3h = EEPROM 15 4 7k A B 5

4-0 RESERVED R Oh e
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6.7.3.5 GD_CONFIG1 %3} ( % = ACh ) [E4L = 00000000h]
I 6-87 J#/x T GD_CONFIG1 , % 6-41 thxt k4T 7 /4.
AR EMINEE N
T T 5 A 30K ) 24 152 B 1) B A7 1
& 6-87. GD_CONFIG1 #1748

31 30 29 28 27 26 25 24
ik | RESERVED | RESERVED | SLEW_RATE | RESERVED
R/W-Oh R-Oh R-Oh R/W-Oh R-Oh

23 22 21 20 19 18 17 16

RESERVED \ RESERVED \ RESERVED ] RESERVED \ OVP_SEL \ OVP_EN ] RESERVED OTW_REP

R-Oh R-Oh R-Oh R-Oh R/W-Oh 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-Oh 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-Oh R-Oh R/W-0h
% 6-41. GD_CONFIG1 HE%F B8
A FB =il p=L A L]
31 FHER LR R/W Oh AR IS
30-29 |RESERVED R oh ey
28 RESERVED R oh 1R
27-26 |SLEW_RATE RIW oh R
Oh = ANi&H
1h = FiE
2h = [EH2% N 125V/ps
3h = £ {233 200V/ps

2524 |RESERVED R oh R
23 RESERVED R oh 1R
22 RESERVED R oh 1R
21 RESERVED R oh R
20 RESERVED R oh ey
19 OVP_SEL RIW oh i

Oh = VM it i #1F-Hy 34V
1h = VM iR HF 2 22V
18 OVP_EN RIW oh i i
Oh = 25 i F {4
1h = 3 Fid R
17 RESERVED R oh 1R
16 OTW_REP RIW oh S 2k g o
Oh = ZE it s 5 4 5
1h = 3 i &R &
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# 6-41. GD_CONFIG1 FFRFERURH (&)

A FB& ezl Bhr Vil
15 RESERVED R Oh 155
14 RESERVED R Oh e8]
13-12 |OCP_DEG R/W Oh OCP 4R U fik s ]
Oh = OCP HiRUE kit 6]y 0.2ps
1h = OCP Hi2RU ik phist [F] 4y 0.6ps
2h = OCP HiZRIE ki 7] 4y 1.2us
3h = OCP HisR kit 1] 1.6us
1 RESERVED R oOh eS|
10 OCP_LVL R/W oOh KT
Oh = OCP %4y 16A ( JLAMH )
1h = OCP %4y 24A (L7 )
9-8 OCP_MODE RIW Oh OCP #fzafbiz\,
Oh = i ifi 5 B e
1h = 17 5% 500ms J5 B3 ER
2h = Ri&EH
3h = &
7 RESERVED R Oh el
6 RESERVED R Oh 155
5 RESERVED R Oh 175
4 RESERVED R Oh TR
3 RESERVED R Oh 155
2 RESERVED R Oh 1554
1-0 CSA_GAIN R/W Oh IR IO 2 25 ({NAE DYNAMIC_CSA_GAIN_EN = 0x0 Ff{i
M)
Oh = CSA &4 0.15V/A
1h = CSA 1424 0.3V/A
2h = CSA Hi3iy 0.6V/A
3h = CSA izl 1.2V/IA
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6.7.3.6 GD_CONFIG2 # 4% ( {m# = AEh ) [Z4Z = 00000000h]
& 6-88 &/~ I GD_CONFIG2 , % 6-42 Hxfibidtss 7 A 4.

SEIE NS e
T e O A R 50 4 5 B ) A A7 2

| 6-88. GD_CONFIG2 &8

31 30 29 28 27 26 25 24
PR ] RESERVED \ RESERVED RESERVED \ BUCK_PS_DIS
R/W-0h 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
% 6-42. GD_CONFIG2 HE8F Bt
A FB =il p=L A L]
31 AR LS R/W Oh AR IS
30 RESERVED R Oh 175
29-26 |RESERVED R Oh 175
25 RESERVED R oh i
24 BUCK_PS_DIS RIW oh 455 FH e 1 LI
Oh = J& FH B¢ i HL IR 7
1h = 2 B & B R
23 BUCK_CL RIW Oh W I e 7 R )
Oh = P& & Fe 1 2% R U0 PR Al 49 40 Bl 600mA
1h = B R A2 R 2% FELUE IR 19 1 B 8 150mA
2221  |BUCK_SEL RIW Oh WA I B L LR
Oh = P&/ MK 3.3V
1h = fFREHEH 5.0V
2h = )RR 4.0V
3h = (R HLEN 5.7V
20 BUCK_DIS RIW Oh 2 1 e
Oh = J& FIB& A2 2%
1h = 2 H B ERR R 4%
Copyright © 2025 Texas Instruments Incorporated R E 145

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


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

13 TEXAS

MCF8316D INSTRUMENTS
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# 6-42. GD_CONFIG2 HFFRFBULH (&)

A FB b=l =LA ViEH

19-17  |MIN_ON_TIME RIW Oh &M MOSFET (145 J5 S @ |
0Oh = Ops
1h = BT EER G2 E
2h =0.5us
3h =0.75us
4h =1ps
5h =1.25us
6h = 1.5us
7h =2us

16-13 RESERVED R Oh 1R

12-0 RESERVED R Oh 1R

6.7.4 Internal_Algorithm_Configuration 774

#* 6-43 B T Internal_Algorithm_Configuration 77 745 [ 77 il 45 WL 27 f7 4 . % 6-43 H R A1 H I BTl 25 47 45 i
Fo bl AR R B AL |, FE AR A 748 25

# 6-43. INTERNAL_ALGORITHM_CONFIGURATION % 77 %%

1wmEe EERS ] YR 2 4
AOh INT_ALGO_1 P B 1 1 6.7.4.1
A2h INT_ALGO 2 W EEALE 2 4 6.7.4.2

A IALYT R BB 225 g & RN R BT 3R 6-44 FeaR T IE A T 4 A U 1) R A AR A
3 6-44. Internal_Algorithm_Configuration jj 7] 28 %!

A
whxE | mm | B3
TR
R R B
BHAER
w W [5A
S ALEERINE
-n | e N
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6.7.4.1 INT_ALGO_1 #172% ( W% = AOh ) [E£L = 00000000h]
K| 6-89 fE7x T INT_ALGO 1, % 6-45 Hixf k4T 7 N4

SEIE NS e
T RCE N S ES B 745 1

K] 6-89. INT_ALGO_1 & 77

31 30 29 28 27 26 25 24
LR ACTIVE_BRAKE_SPEED__DEL | SPEED_PIN_GLITCH_FILTER | FAST_ISD_EN ISD_STOP_TIME
TA_LIMIT_EXIT
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
ISD_RUN_TIME ISD_TIMEOUT AUTO_HANDOFF_MIN_BEMF BRAKE_CURR
ENT_PERSIST
R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
BRAKE_CURR RESERVED
ENT_PERSIST
R/W-0h R-0h
7 6 5 4 3 2 1 0
RESERVED ‘ REV_DRV_OPEN_LOOP_DEC
R-0h R/W-0h
% 6-45. INT_ALGO_1 ¥ 77857 B9
A FB& il £Ehr L]
31 AHMER S RIW Oh A BRI
30-29 ACTIVE_BRAKE_SPEED |R/W Oh AR S YA B (A 2 B, AR TR E A 1L 3 3)
_ DELTA_LIMIT_EXIT
0h =2.5%
1h =5%
2h =7.5%
3h =10%
28-27 SPEED_PIN_GLITCH_FIL |R/W Oh T3 B 5] A N K TP i 2
TER . .
Oh = LHHIEE A
1h =0.2us
2h = 0.5us
3h =1.0us
26 FAST_ISD_EN R/W Oh TE 1SD 34 8] S F A 5 255 A )
Oh = ZEF U ISD
1h = JH I HRid ISD
25-24 ISD_STOP_TIME R/W Oh £ 1SD $ 18] 75 B L HLAL T45 L EARES BRI ]
Oh =1ms
1h =5ms
2h = 50ms
3h =100ms
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# 6-45. INT_ALGO_1 FFRFERUH (&)

fr

FB

XA

LA

L

23-22

ISD_RUN_TIME

R/W

Oh

£ 1SD 1A 75 B FEALAL T3 AT RS I RR S 1]
Oh =1ms
1h =5ms
2h =50ms
3h =100ms

21-20

ISD_TIMEOUT

R/W

Oh

ISD T2 vy S e Pl E w1 g e
Oh = 500ms
1h = 750ms
2h =1000ms
3h =2000ms

19-17

AUTO_HANDOFF_MIN_B
EMF

R/W

Oh

T i/ BEMF. 72 H sh Yl #e )R & .
Oh = 0mV
1h =50mV
2h =100mV
3h =250mV
4h = 500mV
5h =1000mV
6h = 1250mV
7h =1500mV

16-15

BRAKE_CURRENT_PER
SIST

R/wW

Oh

T FLIAL A 1SD i 20 51 6] A AR T BB RO S5 2 ) 1)
Oh = 50ms
1h =100ms
2h = 250ms
3h =500ms

14-3

RESERVED

Oh

TRE

2-0

REV_DRV_OPEN_LOOP
_DEC

R/wW

Oh

S5 ) SR EH A R S 8 8 R s R 7 2 b
Oh =50%
1h =60%
2h =70%
3h =80%
4h =90%
5h = 100%
6h = 125%
7h = 150%
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6.7.4.2 INT_ALGO_2 #1728 ( W% = A2h ) [E£L = 00000000h]
K 6-90 fE7x T INT_ALGO 2, % 6-46 J1xf k4T 7 N4

SEIE NS e
T RCE N A SR 5 745 2

K] 6-90. INT_ALGO_2 77

31 30 29 28 27 26 25 24
ek | FLUX_WEAK_KP
R/W-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
% 6-46. INT_ALGO_2 HF87BRiiH
A B B p=E A UL
31 FHER LR R/W Oh LK LA A
3021 |FLUX_WEAK_KP RIW Oh SHEERER Kp (11 10 . Kp = 0.1 * FLUX_WEAK_KP [f] 8LSB/
10AFLUX_WEAK_KP [ 2MSB.
20-11 FLUX_WEAK _KI R/W Oh IR Ig AT Id FRE Ki (1) 10 ffl. Ki=10* FLUX_WEAK_KI
8LSB/10AFLUX_WEAK_KI [l 2MSB.
10 |FLUX_WEAK_ENABLE |RW oh e
Oh = 441593k
h= 2 36k
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# 6-46. INT_ALGO_2 HESrBUH (&)

fr

FB

XA

LA

L

9-6

CL_SLOW_ACC

R/W

Oh

5L 48 1 A 58 4T TR K AN (AR BEREEUT ) ATl 2/ LR
)0 ) B s SRR (SRR S © Hz/s ThERBE © deciWatts/s FHAE
= : centiA/s (57 LR © 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

5-3

ACTIVE_BRAKE_BUS_C
URRENT_SLEW_RATE

R/wW

Oh

F= 0 1) 20 4 1 4 28 P I B A
Oh = 10A/s
1h = 50A/s
2h = 100A/s
3h = 250A/s
4h = 500A/s
5h = 1000A/s
6h = 5000A/s
7h = TIR1E Als

ISD_BEMF_FILT_ENABL
E

R/wW

Oh

7E 1SD (8] J5 H BEMF JE &% o
Oh = Z4H]
th=JaH

CIRCULAR_CURRENT_L
IMIT_ENABLE

R/wW

Oh

ILIMIT B 5 0 P 2 £
Oh = A5FT AR ER i B+ ILIMIT * sqrt(2) il LU 46 4 Hi 7
1h = B ER SR © ILIMIT A e 3

IPD_HIGH_RESOLUTION
_EN

R/wW

Oh

IPD &4y A E
Oh = %%

1th= G H]
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6.8 RAM ( 5 5tE ) F1Easms

6.8.1 Fault_Status # 74

%% 6-47 FIH | Fault_Status 27 /7 &5 K7 il as MRS BF A7 4% . 38 6-47 TR I B I A7 25 47 28 i 7 i bk 248 AR O3 B7
WAL E , I HARAS AT 7745 A

% 6-47. FAULT_STATUS 775

g HFBHEHE FaAN o
EOh GATE_DRIVER_FAULT_STATUS BORIR 25 2 A7 58 ¥ 6.8.1.1
E2h CONTROLLER_FAULT_STATUS HRR S A7 8 14 6.8.1.2
32Ch  EEPROM_FAULT_STATUS 176.8.1.3

BRI ) 2B 2 3 G B A 3 NN R BT K 6-48 JER I T I BB 4 TRy il 2R A ARG
% 6-48. Fault_Status 5 i KRG

whxE | Rl | B
R
R R Ex
A7 EER M
-n | | 0 o R A
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6.8.1.1 GATE_DRIVER_FAULT_STATUS % 77#% ( fR# = EOh ) [E £ = 00000000h]
K 6-91 JE 7~ T GATE_DRIVER_FAULT_STATUS , % 6-49 ixf k4T 7 A48
AR EMINEE N
P WA X 20 e DR s
& 6-91. GATE_DRIVER_FAULT_STATUS #7745

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
2% 6-49. GATE_DRIVER_FAULT_STATUS #{72: 7Bt B
A FB ey =LA vLl]
31 DRIVER_FAULT R Oh R, 1R 250y e e LR S P 32 A B
30 RESERVED R Oh 175
29 RESERVED R Oh 175
28 OoCP R Oh RARSIRAS
Oh = AAS I F 3 FE
1h = A B A B
27 RESERVED R Oh 175
26 ovP R Oh HE (VM) it JE AR A
Oh = R7E VM A& 2 ik 1 15 50
1h = 75 VM G 25 15700
25 RESERVED R Oh 178
24 RESERVED R Oh {5
23 oTW R Oh i RS
Oh = S Aar 21 1o #hize 25
1h = Kl 25 e
22 oTS R Oh ISR
Oh = A I 23k #AC W7
Th = Far i 25 $4 G Wy
21 OCP_HC R Oh OUTC &l 2% Bt mRas
Oh = RAE OUTC =i I ¢ b AS W 215t i
1h = 7& OUTC ¥ ¢ b A 2 it
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# 6-49. GATE_DRIVER_FAULT_STATUS F7&RFBRUH (4)

A FB e s =LA ViEH
20 OCP_LC R Oh OUTC IHEMIFF % i RURES
Oh = RAE OUTC AT ¢ b AS I 23t i
1h = 7& OUTC MM ¢ _F AR 2t it
19 OCP_HB R Oh OUTB =l FF 2% bt Atk
Oh = R7E OUTB FI il I 2 b Adr I 213 i
1h = 7& OUTB sl 56 A 25 i
18 OCP_LB R Oh OUTB HEMIFF % b ditkas
Oh = %7 OUTB M % bR E]3t 7t
1h = 7£ OUTB HERMIFF 3¢ A 23 i
17 OCP_HA R Oh OUTA EifllFF 2% L R 2
Oh = K 7E OUTA [T % LKl F it
1h = 7& OUTA =56 b as i 25 i
16 OCP_LA R Oh OUTA HIRIIT % b i itk &
Oh = KAE OUTA FMEMIFF I b sl B v
1h = 7& OUTA FAEAN T I¢ A& I 25 i
15 RESERVED R oh {5
14 RESERVED R Oh {7
13 BUCK_OCP R Oh P e A 2 I IR AS
Oh = A6 21 B A 2 o
Th = K021 B4 He A AR vk
12 BUCK_UV R Oh B U 88 R IR AS
Oh = A 0 21 B A 4 R
1h = K I 2 B i Ao e 28 R &
11 VCP_UV R Oh WA SRS
Oh = A I 21 B faf 22 R
Th = Far I F B faf ZR R
10 RESERVED R oh {75
9 RESERVED R Oh {75
8 RESERVED R Oh e
7-0 RESERVED R Oh R
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6.8.1.2 CONTROLLER_FAULT_STATUS % 7f7%% ( fR# = E2h ) [E£L = 00000000h]
& 6-92 J£7~ T CONTROLLER_FAULT_STATUS , % 6-50 xf k4T 7 A4l

AR EMINEE N

P ) B T (RS

E| 6-92. CONTROLLER_FAULT_STATUS #775%

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-0h R-0h R-0h
23 22 21 20 19 18 17 16
ABN_SPEED ABN_BEMF NO_MTR MTR_LCK LOCK_LIMIT |HW_LOCK_LIM| MTR_UNDER_ | MTR_OVER_V

IT VOLTAGE OLTAGE
R-0h R-0h R-0h R-0h R-0h R-0h R-0h R-0h
15 14 13 12 1 10 9 8
SPEED_LOOP | CURRENT_LO | MAX_SPEED_ | BUS_POWER _ | EEPROM_WRI | EEPROM_REA RESERVED
_SATURATION | OP_SATURATI | SATURATION |LIMIT_SATURA | TE_LOCK_SET | D_LOCK_SET
ON TION
R-0h R-0h R-0h R-0h R-0h R-0h R-0h
7 6 5 4 3 2 1 0
RESERVED | I2C_CRC_FAU | EEPROM_ERR | BOOT_STL_FA | WATCHDOG_F | CPU_RESET_F | WWDT_FAULT | RESERVED
LT_STATUS _STATUS ULT AULT AULT_STATUS _STATUS
R-0h R-0h R-0h R-0h R-0h R-0h R-0Oh R-0h

2% 6-50. CONTROLLER_FAULT_STATUS #7887 Bt i

b FB XA - Lna YL
31 CONTROLLER_FAULT R Oh F ) % WA IR S AT P 32 i
30 RESERVED R Oh TR
29 IPD_FREQ_FAULT R Oh IPD iz H iR 7
28 IPD_T1_FAULT R Oh IPD T1 #patk A
27 IPD_T2_FAULT R Oh IPD T2 #fsiRas
26 RESERVED R Oh {558
25 MPET_IPD_FAULT R Oh TR/~ MPET FE A H jak U 52 1 1) (10 et %
24 MPET_BEMF_FAULT R Oh $67~ MPET BEMF # 0 & 11 (] (11 65 1%
23 ABN_SPEED R Oh 7 A LB 1 L
22 ABN_BEMF R Oh RN BEMF HALBE E L
21 NO_MTR R Oh B/RTCEAL (( JRAH ) MR
20 MTR_LCK R Oh FaoR (T i — AN L BIE ( BEMFAEE R . JCHINL )
19 LOCK_LIMIT R Oh TR B e LU PR A e
18 HW_LOCK_LIMIT R Oh TR BE B ERL AL PR )k
17 MTR_UNDER_VOLTAGE |R Oh 87" VM b () mI T B R e
16 MTR_OVER_VOLTAGE |R Oh FB7R VM b 1 AT e B e
15 SPEED_LOOP_SATURAT |R Oh FE 7N R PR AN
ION
14 CURRENT_LOOP_SATU |R Oh iR FL A B TN
RATION
13 I\OIIQX_SPEED_SATURATI R Oh FE 7R B KT R i) A A
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% 6-50. CONTROLLER_FAULT_STATUS FZ8 7B UL (42)

A FB KA p-ZDA ViEA

12 BUS_POWER_LIMIT_SA |R Oh ORI (B AALL ) ThE BRI
TURATION

1 EEPROM_WRITE_LOCK |R Oh feRE T EEPROM S A8
_SET

10 EEPROM_READ_LOCK_ |R Oh 8 REE T EEPROM i2HU8 &
SET

9-8 RESERVED R oOh 1784

7 RESERVED R Oh 584

6 I2C_CRC_FAULT_STATU |R oh 157 12C $iE b CRC #bi
S

5 EEPROM_ERR_STATUS |R oOh 47 EEPROM A [fy45 iR

4 BOOT_STL_FAULT R Oh a7 8 SR A ( {EF T MCF8316DUL )

3 WATCHDOG_FAULT R oh Feon T | 1N R

2 CPU_RESET_FAULT_ST |R Oh RNESMN) CPU SRR ({0&H T MCF8316DUL )
ATUS

1 WWDT_FAULT_STATUS |R Oh RN DGE T I S A ((0&EH T MCF8316DUL )

0 RESERVED R Oh S|
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6.8.1.3 EEPROM_FAULT_STATUS % #7#% ( fif% = 32Ch ) [E£L = 0000h]
K 6-93 J#7x T EEPROM_FAULT_STATUS , % 6-51 it tidt47 17 /48

SEIE NS e

&l 6-93. EEPROM_FAULT_STATUS #78

15 14 13 12 1 10 9 8
RESERVED
R-0h
7 6 5 4 3 2 1 0
RESERVED EEPROM_CRC RESERVED |EEPROM_PARI| RESERVED RESERVED
_FLT_STS TY_FLT_STS
R-Oh R-Oh R-0h R-0Oh R-Oh R-0Oh
% 6-51. EEPROM_FAULT_STATUS #fER 7B
Br FB C | £ BH
15-5 RESERVED R Oh Pl
4 EEPROM_CRC_FLT_STS |R Oh EEPROM CRC 4zl iRz
Oh = K A& %] EEPROM CRC 415 & 2% 14k
1h = £&il|3) EEPROM CRC %1% ik & 2644
RESERVED R Oh pin=)
EEPROM_PARITY_FLT_S|R Oh EEPROM 7 {4 46 1 i Stk 5
TS
Oh = KK 5] EEPROM 7B 15 46 5 15 s 4% 41
1h = Kol 5] EEPROM %8 B i 5 4
1 RESERVED R Oh 1R
0 RESERVED R Oh 1588

6.8.2 System_Status &7

% 6-52 Bl | System_Status #F {7 &% A7l a8 LT A7 85 . & 6-52 FF R FI Y (10 AT 75 47 & I A2 ik #8400 F

B E |, HEARNEMFA RN
% 6-52. SYSTEM_STATUS %775

WE  EFREEA RGN #R5r
E4h ALGO_STATUS RGRE A4 1 6.8.2.1
E6h MTR_PARAMS RGURA A7 176.8.22
E8h ALGO_STATUS_MPET RGRE T8 1 6.8.2.3

BRI ) 2T i S AT BN BT . 3% 6-53 R 1 E T EE 4 A il 288 AR
% 6-53. System_Status Vj A5 H/LAG

wRAxE | /@ | Y
R
R R ER
LRI
-n | EEE e
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6.8.2.1 ALGO_STATUS #7723 ( f#% = E4h ) [ = 00000000h]
K 6-94 J£/r T ALGO_STATUS , # 6-54 st itiksT 17/ 4H.
R A FC R

B RGNFES RS

&l 6-94. ALGO_STATUS & 77as

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
RESERVED |SYS_ENABLE_ RESERVED
FLAG
R-0Oh R-0h R-0h
£ 6-54. ALGO_STATUS 7R B i
A FB KA Bhr V|
31-16  |VOLT_MAG R Oh $R BRI (R R0 16 RAE. B AV TE 8 (%) =
(VOLT_MAG * 100 / 32768)%
154  |DUTY_CMD R oh 12 firfli | #5775 PWMBSAZAE R R 105 5 2 Hedr g
DUTY_CMD (%) = (DUTY_CMD/4095 * 100)%.
RESERVED R Oh 3]
SYS_ENABLE_FLAG R Oh 1 %75 GUI 1 LAR I 26 77 52 0 %o GUI II7E K TR 2R S BN 2
o
1-0 RESERVED R Oh P
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6.8.2.2 MTR_PARAMS %733 ( fW#% = E6h ) [E/L = 00000000h]
K| 6-95 fE7x T MTR_PARAMS |, % 6-55 Hsf it it 47 7 /48

SEIE NS e
B RS HARES
& 6-95. MTR_PARAMS # f7#%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MOTOR_R ‘ MOTOR_BEMF_CONST
R-0Oh R-0Oh
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MOTOR_L ’ RESERVED
R-0h R-0Oh

% 6-55. MTR_PARAMS #1227 BB

fir FB R Bfr YL
31-24  IMOTOR R R Oh f7% MPET 43 s LHLPELIY 8 f (i
2316 |MOTOR_BEMF_CONST |R Oh frs MPET 13t BEMF %11 8 fr{H
15-8 MOTOR_L R Oh fii7n MPET WIASH FE L HLER Y 8 M
7-0 RESERVED R Oh {584
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6.8.2.3 ALGO_STATUS_MPET F£#%% ( W% = E8h ) [Z£L = 00000000h]
K 6-96 &7~ T ALGO_STATUS _MPET , % 6-56 Hxf it 17 /4.

p =41 ES M ST
HF MPET 28RS
K| 6-96. ALGO_STATUS_MPET #Ff7#%
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-0h R-0Oh R-Oh R-0h
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED
R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 6-56. ALGO_STATUS_MPET &5 7B i8]
IANE 321 HH g=a B8
31 MPET_R_STATUS R Oh Fe o HL BE I B R A
Oh = 4nR1E MPET JHIE & ) BRI , W MPET #5781 i
L FE BEL 5K 5
Th = MPET {512 8181 ) L bt LU B 5% A
30 MPET_L_STATUS R Oh FE7 BRI SR &
Oh = #1 /e MPET 15 jet 3 UL | ) MPET (7 391 ] ) e
L PRI B 55
1h = MPET {512 3161 ) . HL by Sk 0 i 5% A
29 MPET_KE_STATUS R Oh $87~ BEMF & Hl &R A&
Oh = fs e MPET #1173 BEMF %5l | 1l MPET 172
1] 1 L BEMI 3 ¥ o 52 7
1h = MPET IR &) 1 bl BEMF 5 %00l & £ 58
28 MPET_MECH_STATUS R Oh RIS EON R ES
Oh = fisAe MPET 11 Sh LIRS KOl & (R FERRB kp. ki
i), W) MPET {72 39115 (33 BEFR B K. Ki {1 315K 55 1
1h = MPET I FLIIIA] (3 B PR B Kp. Ki {18051 58 A
27-24 MPET_PWM_FREQ R Oh FE7~ MPET 2 B [A) 5 SO B0 PWM FFOCAER (1) 4 Aifd . 5
5 PWM_FREQ_OUT Hil[F i H2 51 %
23-0 RESERVED R Oh s
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6.8.3 BB 1FEHIEF IR

% 6-57 FI 1 AT ] A A7 aR K AF B A RN A7 A7 48 o 3R 6-57 HH R A M (1T A A A7 4 fi 4% 1t 1k #48 SL AR O B 1) o7
B, HFAANBE RN
R 6-57. M FAFE

{72 EERSE e RAFRRAATR iV
EAh ALGO_CTRL1 AR ) A7 A7 A 15 6.8.3.1

SRR 1) R A G i TG SN R BTG . K 6-58 fEaR 13E FH T b iy 1) SR R ARRY
R 6-58. FFIEHIT FIRELRY

wRAxE | /B | e
[zt
R R [
BAHEH
w w E2N
BB A
-n | [ SR s A
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6.8.3.1 ALGO_CTRL1 F#4% ( fW# = EAh ) [ = 00000000h]

K] 6-97 &7~ T ALGO_CTRL1 , % 6-59 HxfthidkAT 7 /41

A EIENI NS
B E
& 6-97. ALGO_CTRL1 %775
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 W-0h
15 14 13 12 1 10 9 8
FORCED_ALIGN_ANGLE WATCHDOG_T STL_CMD STL_KEY
ICKLE
W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
STL_KEY RESERVED
R/W-0h R-Oh
% 6-59. ALGO_CTRL1 Hf7-R 7Bt
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 |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 1E 12C Bl B 101 RAM AL. A1 il 28 RigE 454>
EXT_WDT_CFG il [1i%A1 5 A Ox1. 520 245% 0547 0x0.
9 STL_CMD RIW oh FIF A3 R i s (SUEM T MCF8316DUL )
8-1 STL_KEY RIW oh FiI T 17 JE 3 A B34 (OXBE) ( 1 i T MCF8316DUL )
0 RESERVED R Oh Pl

6.8.4 Algorithm_Control F77#%
%% 6-60 %1th | Algorithm_Control & £7 & A7 it 25 WU a7 A7 85 . 3K 6-60 AR B HH (1) i Ay 37 A7 25 i 7% H 1k 4 S AR Dy

REKAE , IF EANBE A AN A

% 6-60. ALGORITHM_CONTROL #7775

(72

HFEHEEH

FI /AR

by

ECh

ALGO_DEBUGH1

Ears b

frue 1§ 6.8.4.1
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% 6-60. ALGORITHM_CONTROL #7758 (4)

¥  HTEAEER R RaRLis #a
EEh  ALGO_DEBUG2 SR A A 4 1 6.8.4.2
Foh CURRENT_PI FEFIETHEAL P i 2% 17 6.84.3
F2h SPEED_PI FEFIIREIE P &% 17 6.8.4.4
F4h DAC_1 DACH # il %7 47 %% 17 6.84.5
Féh DAC_2 DAC2 il % 7 %% 17 6.8.4.6
F8h EEPROM_SECURITY EEPROM 7 &4 45 £7-4% 17 6.84.7

SRR ) R A e i A& NN R BT . 3R 6-61 JRaR 1@ Tk 0 rh iy 1) SR Y A AR

2% 6-61. Algorithm_Control 5 5] 8 BI4RAG

wazn | Rl | B8
B
R R ER
HAKM
w w EX
SRR
-n | EEEEET I
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6.8.4.1 ALGO_DEBUG1 #7743 ( f# = ECh ) [4 = 00000000h]
K 6-98 JE7x T ALGO_DEBUGH1 , % 6-62 Htf tb#t4T 7 /v 4i.

SEIE NS e

T SR 51 2

&l 6-98. ALGO_DEBUG1 %775}

31 30 29 28 27 26 25 24
OVERRIDE \ DIGITAL_SPEED_CTRL
W-0h W-0h
23 22 21 20 19 18 17 16
DIGITAL_SPEED_CTRL
W-0h
15 14 13 12 1 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
W-0h W-0h W-0h W-0h W-0h W-0h R-0h
7 6 5 4 3 2 1 0
RESERVED
R-0h
% 6-62. ALGO_DEBUG1 & 758 Bt i A
A B £ il e UL
31 OVERRIDE W Oh PSRRI R s AN, 414 OVERRIDE = 0x1 , W Cig
SPEED_MODE %8 i , fl#wl s 12C 305 AN Ed 4.
Oh = SPEED_CMD fifi i F48L/PWM/ AT R A5 5,
1h = SPEED_CMD 1# i DIGITAL_SPEED_CTRL
30-16  |DIGITAL_SPEED CTRL |W oOh OVERRIDE # &y 0x1 5% SPEED_MODE ¥ Jy 0x2 i 11 5 vk
N. SN = (DIGITAL_SPEED_CTRL/32768 *100)%
15 CLOSED_LOOP_DIS w Oh F 25 RS AT
Oh = Jg ¥
1h = 2R PR | FEHFER rf AT B L
14 FORCE_ALIGN_EN W Oh S FH B RS
Oh = 4% A SRS
1h = J8 FSRFIX FIRES | s MTR_STARTUP #5455 8¢
WUXFFE, Bl o R FRRES
13 FORCE_SLOW_FIRST_C |W Oh L 11l R AR
YCLE_EN g
Oh = 2% ] 5 il 185 1 T POIR A&
1h = J& FSRHEISIE HIERRE , WHK MTR_STARTUP %8
TR | S S AR RS RN
12 FORCE_IPD_EN w Oh Jei FA AR IPD
Oh = £8H{ 3] IPD 4R
1h = EHISEH] IPD RS , ik MTR_STARTUP %4 IPD ,
B L RHF IPD RZ
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% 6-62. ALGO_DEBUG1 Bl (4)

A FB e s =LA ViEH

11 FORCE_ISD_EN w oh Ji P 6] 1SD
Oh = X F ki 1SD R
1h = J3 s 1SD RFES , R E T ISD_EN , #8417 %F ISD
K&

10 FORCE_ALIGN_ANGLE_ (W Oh 39 5 1) X 5 AR PR

SRC_SEL .

Oh = H ALIGN_ANGLE 5& S5 5 55 /1 B
1h = 1 FORCED_ALIGN_ANGLE 5 X f i) 5 #f1 &

9-0 RESERVED R Oh =]
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6.8.4.2 ALGO_DEBUG2 #7£%% ( fW# = EEh ) [z = 00000000h]

] 6-99 J& 75 T ALGO_DEBUG2 , % 6-63 H1fIlb 4T 7 /4.

p =41 ES M ST

F TR A B A ) 25 A7

&l 6-99. ALGO_DEBUG2 #77#%

31 30 29 28 27 26 25 24
RESERVED FORCE_RECIRCULATE_STOP_SECTOR  |FORCE_RECIR| CURRENT _LO | FORCE_VD_CURRENT_LOOP_
CULATE_STOP| OP_DIS DIS
_EN
R-Oh W-0h W-0h W-0h W-0h
23 22 21 20 19 18 17 16
FORCE_VD_CURRENT_LOOP_DIS
W-0h
15 14 13 12 11 10 9 8
FORCE_VQ_CURRENT_LOOP_DIS
W-0h
7 6 5 4 3 2 1 0
FORCE_VQ_CURRENT LOOP_| MPET_CMD MPET_R MPET_L MPET_KE | MPET_MECH |MPET_WRITE_
DIS SHADOW
W-0h W-0h W-0h W-0h W-0h W-0h W-0h

% 6-63. ALGO_DEBUG2 2758 Z Bt i B
e FR R st LA
31 RESERVED R Oh {588

30-28 FORCE_RECIRCULATE_ (W Oh 4 FORCE_RECIRCULATE_STOP_EN % &N 0x1 , MiEHFH T
STOP_SECTOR FROE M 1L 1R E B X

Oh = {1 & Z T iR — AN X
1h = Sector1

2h = Sector2

3h = Sector3

4h = Sector4

5h = Sector5

6h = Sector6

7h = {F I 2 BB S — N X
27 FORCE_RECIRCULATE_ |W Oh Jit I S8 ) PR B 1L

STOP_EN L
- Oh = J& FH 8 il Pl PR 42 11

1h = &% F 5 96 4 4 1k
26 CURRENT_LOOP_DIS W Oh HF##] FORCE_VD_CURRENT_LOOP_DIS f
FORCE_VQ_CURRENT_LOOP_DIS. 11 CURRENT_LOOP_DIS
= Ox1, JUJ E IR0 A I AR Sl 38 I It e 2

Oh = J&i i B IR %

1h = 25 F LA B
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% 6-63. ALGO_DEBUG2 HFfEr Bl (4)

fr

FB

XA

LA

L

25-16

FORCE_VD_CURRENT _
LOOP_DIS

W

Oh

FEAE FE HBL R R B R P PR BB 4 B V. 15 CURRENT_LOOP_DIS
= 0b1, NI{# ] FORCE_VD_CURRENT _LOOP_DIS £l Vd ; it
FORCE_VD_CURRENT_LOOP_DIS < 500 , Jil mdRef =
(FORCE_VD_CURRENT_LOOP_DIS/500) ; 4
FORCE_VD_CURRENT_LOOP_DIS > 512 , Jily
(FORCE_VD_CURRENT_LOOP_DIS - 1024)/500. f44fi : 0 &
500 L% 512 % 1000

15-6

FORCE_VQ_CURRENT_
LOOP_DIS

W

Oh

FEAK FH oL 97 2R i RSB R B IS W V. 1152 CURRENT_LOOP_DIS
= 0b1, JI{ii i} FORCE_VQ_CURRENT_LOOP_DIS ##i| Vq ; #1
FORCE_VQ_CURRENT_LOOP_DIS <500 , Jll mqRef =
(FORCE_VQ_CURRENT_LOOP_DIS/500) ; 15
FORCE_VQ_CURRENT_LOOP_DIS > 512 , Jl| 4y
(FORCE_VQ_CURRENT_LOOP_DIS - 1024)/500. £ %fti : 0 %
500 L1 % 512 & 1000

MPET_CMD

Oh

BeE N Ox1 IR B LS HEE (MPET) filf

MPET_R

Oh

£ FUHLZHO R AR o s ] PR A PR
Oh = 7 AL Z 50 2 51 o 2 Y FEL AL P FEL U o
1h = 7B ALZHIN B b s Y Rl e B

MPET_L

Oh

£ B S B B R S ) e AL R R
Oh = 7 FLZ B0l i i e o 45 Y e AL R SRR
1h = 72 LS EIN B FI R S AT Rl R 2

MPET_KE

Oh

£ LS EO B B o ] AL BEMF H 30 &
Oh = & LS H & B R h 25 H B L BEMF 3l
1h = fE LS EINEFIRE T R A HL BEMF # 50l &

MPET_MECH

Oh

FE RS B & B s T LU S 2 &
Oh = £ LS Bl & Bl e v 25 F E UYL S 2l i
1h = 72 UFLSHO R G2 s H LS S0

MPET_WRITE_SHADOW

W

Oh

BLE N Ox1 RN E S BN T F 7
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6.8.4.3 CURRENT_PI #7123 ( fW# = FOh ) [ = 00000000h]
| 6-100 JE7~x T CURRENT_PI , % 6-64 thxhithidT 7 /44
SACIESIM IS
A5 FH LI P 35
& 6-100. CURRENT_PI #7748
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CURRENT_LOOP_KI ‘ CURRENT_LOOP_KP
R-0h R-0h
% 6-64. CURRENT _PI &R B it
Pr FB HA = BiEg
31-16 CURRENT_LOOP_KI R Oh RIS Ki (1) 10 A71 ; thffl 5 CURR_LOOP_KI [
15-0  |CURRENT_LOOP_KP  [R Oh L ER 4 Kp [0 10 f2f ; Hofill5 CURR_LOOP_KP # [
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6.8.4.4 SPEED_PI %775 ( {## = F2h ) [& £z = 00000000h]
] 6-101 J&7x T SPEED_PI , % 6-65 i hiE 4T T /44
Y IS

il P ) S 5

PI 42 4%

K| 6-101. SPEED_PI £ #7-8%

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

% 6-65. SPEED_PI #5#i| &7 8% 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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6.8.4.5 DAC_1 #4723 ( /W% = F4h ) [E4L = 00110000h]

K 6-102 J&/x T DAC_1 , £ 6-66 it thikAT 74

A EIES NN S S

DAC1 #&Hil a7 3%

K| 6-102. DAC_1 & 75es

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 W-8h W-8h
15 14 13 12 1" 10 9 8
DACOUT1_SCALING DACOUT1_UNI DACOUT1_VAR_ADDR
POLAR
W-8h W-0h R/W-0h
7 6 5 4 3 2 1 0
DACOUT1_VAR_ADDR
R/W-0h
# 6-66. DAC_1 F BT BULH
LD H7 STr B8
31-21 RESERVED R Oh {357
20-17 DACOUT1_ENUM_SCALI |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%
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# 6-66. DAC_1 HHFEHRTFBUH (&)

A FB& b=l Bhr Vil
16-13 DACOUT1_SCALING w 8h DACOUT1 fiLLI R %. M DACOUT1_VAR_ADDR % ffyihhl 42
By A By A8 2 {f F DACOUT_SCALING HEAT4E M. S br v R HUR T
DACOUT1_UNIPOLAR. % DACOUT1_UNIPOLAR = 0x1 , N3z
Fift = ((DAC Voltage*Base Value) )/((3* DACOUT1_SCALING)) ;
J DACOUT1_UNIPOLAR = 0x0 , M|szfrfE = ((DAC
Voltage-1.5)*Base Value) )/((1.5* DACOUT1_SCALING)) ; FE#E i
4 10/8A | FEi# N MAX_SPEED ( S A Hz ) |, B BRI
i 60V, HH LR [ 35 B Dl 60V/Sqrt(3). EE ¢ 4TI, BRI
t) DACOUT1_SCALING iy 2/8 ; % F-HiJk , Wy 8/8 ; Mif T fif |
i 718
Oh =4 s MOAMZERA | HRMH N 31
1h=1/8
2h =2/8
3h=3/8
4h =4/8
5h =5/8
6h = 6/8
7Th=17/8
8h = 8/8
9h = 9/8
Ah =10/8
Bh =11/8
Ch =12/8
Dh =13/8
Eh =14/8
Fh =15/8
12 DACOUT1_UNIPOLAR  |W Oh Fii & DACOUT1 fi%iiti. 4% DACOUT1_UNIPOLAR = 0x1 , M5z
Frfd = ((DAC1 Voltage*Base Value) )/((3* DACOUT1_SCALING)) ;
115 DACOUT1_UNIPOLAR = 0x0 , | S2F#f = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT1_SCALING)) ; i fiif
J9 10/8A , HEi#y MAX_SPEED ( Ay Hz ) |, B AL B 1 EE
WLy 60V, I HLFE [ 3 HFE Sy 60V/Sqrt(3)
Oh = W% ( 1.5V MRE )
1h = 5t ( LR )
110 |DACOUT1_VAR ADDR |R/W oh DACOUT1 RSl 928 Kk 0 12 Rrbhit
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6.8.4.6 DAC_2 %17 #% ( fW = F6h ) [E4L = 00XX0000h]
K 6-103 JE/r T DAC_2 , % 6-67 HXf bt AT 7 4.

AR EMINEE N

DAC2 il a7 3%

MCF8316D
ZHCSXN1 - DECEMBER 2024

K| 6-103. DAC_2 #7ies

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 W-Xh W-8h
15 14 13 12 1 10 9 8
DACOUT2_SC | DACOUT2_UNI DACOUT2_VAR_ADDR
ALING POLAR
W-8h W-0h R/W-0h
7 6 5 4 3 2 1 0
DACOUT2_VAR_ADDR
R/W-0h
* 6-67. DAC_2 A # 7B H
fr ¥R ES S L
31-23 RESERVED R Oh {357
22-19 | DACOUT2_ENUM_SCALI |W Xh DACOUT2 fafeik A 7. M DACOUT2_VAR_ADDR % i 42
NG EXE’J%HMJE%%U\ 2DACOUT2_ENUM_SCALINGo 1Xé'l
DACOUT2_SCALING }y 0x0 K , DACOUT2_ENUM_SCALING 7
3
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# 6-67. DAC_2 HHFEHRTFBUH (&)

A FB& b=l Bhr Vil
18-15 DACOUT2_SCALING w 8h DACOUT2 LI R %. M DACOUT2_VAR_ADDR % il 42

By A By A8 2 (f F DACOUT2_SCALING #HEAT4E . S Fr v R HGR T
DACOUT2_UNIPOLAR. % DACOUT2_UNIPOLAR = 0x1 , M3z
b(ti = (DAC2 Voltage*Base Value) )/((3* DACOUT2_SCALING)) ;
R DACOUT2_UNIPOLAR = 0x0 , NJszfxrfE = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT2_SCALING)) ; FE#E i
N 10/8A | FEH A MAX_SPEED ( iAo Hz ) |, LIt 2k H R (1 5
i 60V, HH LR [ 35 B Dl 60V/Sqrt(3). EE ¢ 4TI, BRI
{t) DACOUT1_SCALING iy 2/8 ; %fF-HiJE , Wy 8/8 ; it T e (%
B, A 7/8

Oh =¥ s MAN A | BRME R 31

1h=1/8

2h = 2/8

3h=3/8

4h = 4/8

5h =5/8

6h = 6/8

7Th=17/8

8h =8/8

9h =9/8

Ah =10/8

Bh =11/8

Ch =12/8

Dh =13/8

Eh = 14/8

Fh =15/8

14 DACOUT2_UNIPOLAR w Oh fic & DACOUT2 ffiit . i DACOUT2_UNIPOLAR = 0x1 , s

Frfd = ((DAC2 Voltage*Base Value) )/((3* DACOUT2_SCALING)) ;
115 DACOUT2_UNIPOLAR = 0x0 , | S2F#ff = ((DAC2
Voltage-1.5)*Base Value) )/((1.5* DACOUT2_SCALING)) ; ik fiif
J9 10/8A , HEi#y MAX_SPEED ( Ay Hz ) |, B AL B 1 EE
HEA 60V, AHHLE 35 LA 60V/Sart(3). R ST IR, @R
) DACOUT1_SCALING A 2/8 ; %-TFHLE , A 8/8 ; Wikt T#ElE
B, W 778

Oh = Wtk ( 1.5V HIfW#s )

1h = Bk ( Thife )

13-0 DACOUT2_VAR_ADDR R/W Oh DACOUT2 EEWMIMAZ &1 14 Atk
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6.8.4.7 EEPROM_SECURITY %173 ( fR#% = F8h ) [E4L = 0000h]
] 6-104 Jg& 75 T EEPROM_SECURITY , % 6-68 X sL#t 4T 741
A EIES NN S S
EEPROM 2445l 5 /7 4%
&l 6-104. EEPROM_SECURITY &7£4%

15 14 13 12 1 10 9 8
RESERVED ‘ USER_EEPROM_KEY
R-0h R/W-0h
7 6 5 4 3 2 1 0
USER_EEPROM_KEY
R/W-0h

% 6-68. EEPROM_SECURITY %1727 Bt .81

pr FB Eaidl Rhr k]
15 RESERVED R oh e
14-0  |USER_EEPROM_KEY  |R/W Oh HT##81 EEPROM LLEHT B/ S NI A PN . 4

EEPROM_LOCK_MODE = 0x1. Ox2 i} , RifE kb5 A
EEPROM_LOCK_KEY *f[fi{ LLf#4 EEPROM

6.8.5 AL & A

%% 6-69 B T SIAATE A AR S IO SN AR A AR . R 6-69 PR B HY 1T T A A i B My B4 9 DR B R AL

B, FEHANBHFERNE.
* 6-69. HETERFFH

% B RS T ARBTR b
18Eh ALGORITHM_STATE YRR T 5 77 6.8.5.1
194h FG_SPEED_FDBK FG B R ar 4% 176.8.5.2
400h VBETA VBETA L& #7845 77 6.8.5.3
40Ch BUS_CURRENT THELAS B B SR o A7 176.8.5.4
444h PHASE_CURRENT_A A FH BRI B R A AR A 77 6.8.5.5
446h PHASE_CURRENT_B B AH L1 I A A A A 17 6.8.5.6
448h PHASE_CURRENT_C C L & i 25 A7 3% 77 6.8.5.7
46Ch CSA_GAIN_FEEDBACK CSA i &7 f7- 38 11 6.8.5.8
477h VOLTAGE_GAIN_FEEDBACK H T 3 o T A A 77 6.8.5.9
47Ch VM_VOLTAGE VM HL R 27738 17 6.8.5.10
484h PHASE_VOLTAGE_VA A FHH T A2 7 6.8.5.11
486h PHASE_VOLTAGE_VB B HHHL &7 o 7 6.8.5.12
488h PHASE_VOLTAGE_VC C M HLE 70 7 6.8.5.13
4BCh SIN_COMMUTATION_ANGLE e Ie) AR A 1E 5% 7 6.8.5.14
4BEh COS_COMMUTATION_ANGLE e 11 £ FE AR 5% 41 6.8.5.15
4DCh IALPHA IALPHA Hiji 27 /7 2% 1 6.8.5.16
4DEh IBETA IBETA HLIfi A7 4745 41 6.8.5.17
4EOh VALPHA VALPHA H & %5 7748 7 6.8.5.18
4ECh ID DB d SRR A %7 6.8.5.19
4EEh 1Q RSSO RG IR LV ke e 7 6.8.5.20
Copyright © 2025 Texas Instruments Incorporated R R 173

Product Folder Links: MCF8316D

English Data Sheet: SLLSFX9


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

MCF8316D
ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 6-69. HEBEFHR (&)

e CEaS= ] IR # o
4FOh VD VD HiE #F75 1 6.8.5.21
4F2h  VQ VQ HUE A7 5% 47 6.8.5.22
52Ah  IQ_REF_ROTOR_ALIGN 5 HL A v 47 6.8.5.23
540h  SPEED_REF_OPEN_LOOP FFRR I P 2747 5% 47 6.8.5.24
550h  IQ_REF_OPEN_LOOP FFER Hh v 47 6.8.5.25
5D2h  SPEED_REF_CLOSED _LOOP R A A A7 0 47 6.8.5.26
612h  ID_REF_CLOSED_LOOP PR I i o 2 A ¥ 6.8.5.27
614h  IQ_REF_CLOSED_LOOP PRI B 2 A7 58 47 6.8.5.28
6AEh  ISD_STATE ISD R4 1743 47 6.8.5.29
6B8h  ISD_SPEED ISD 3 %5 1723 7 6.8.5.30
6EAh  IPD_STATE IPD R A2 1753 ¥ 6.8.5.31
72Eh  IPD_ANGLE HER Y IPD fi R A i 6.8.5.32
772h ED {557 BEMF EQ % f74% 47 6.8.5.33
774h  EQ % 51(f) BEMF ED 27174 i 6.8.5.34
782h  SPEED _FDBK R A A O ¥/ 6.8.5.35
786h  THETA_EST LA T B A7 A7 48 1 6.8.5.36

S RHIAL Y] IR R 28 1 G T SN BT . 3R 6-70 o 1 T e g vh U i 2R A ARG

R 6-70. HLA B H RN

wAxE | /B | e
B
R R [
SRR
-n | EEE e
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6.8.5.1 ALGORITHM_STATE % #72% ( /% = 18Eh ) [E{ = 0000h]
K 6-105 J#7~ T ALGORITHM_STATE , % 6-71 Hxf it 4T 7 4.
R A FC R

YT ERAS AR

K] 6-105. ALGORITHM_STATE 78
15 14 13 12 1 10 9 8

ALGORITHM_STATE
R-0Oh

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

% 6-71. ALGORITHM_STATE &/ F Bt
A FB ozl it UL
15-0 ALGORITHM_STATE R Oh TR B M ADIRES 1 16 AL{E

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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6.8.5.2 FG_SPEED_FDBK #f7#% ( fi# = 194h ) [£f = 00000000h]
K 6-106 f&75 T FG_SPEED_FDBK , % 6-72 Hitf HLik4T T /40,

Y CIE IS

FG I & 15t

K| 6-106. FG_SPEED_FDBK %178
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

FG_SPEED_FDBK
R-0h

% 6-72. FG_SPEED_FDBK {7 8% 7Bt BH
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 )

Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS

INSTRUMENTS

www.ti.com.cn

MCF8316D
ZHCSXN1 - DECEMBER 2024

6.8.5.3 VBETA %7748 ( f# = 400h ) [£E£Z = 00000000h]
K| 6-107 JE7~ T VBETA , % 6-73 Tt Ii4T T A48,
REIRCRER,

VBETA H. & 27178

& 6-107. VBETA 7758

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VBETA

R-0h

% 6-73. VBETA SR B8

e

FB

XA

Rhr L

31-0

VBETA

R

Oh N2 MEFFE , Bon a-B BAMEMAAHBE. FED MR
7. VBeta ( B g4 ) = (VBETA / 227) * 60 / sqrt(3)
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6.8.5.4 BUS_CURRENT # 4% ( fR# = 40Ch ) [Z L = 00000000h]
K’ 6-108 7 T BUS_CURRENT , # 6-74 st it 4T 7 /40,
IR FC SR

THELAS A R YR R A A

&l 6-108. BUS_CURRENT & 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

BUS_CURRENT

R-0Oh

% 6-74. BUS_CURRENT FF 27 B8

A FB A Shr Pt
31-0 BUS_CURRENT R Oh TN BRI 32 MA TS E. AU HERIRME R R . B
MR (LA AL ) = (BUS_CURRENT / 227) * 10/8
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6.8.5.5 PHASE_CURRENT_A ##2% ( fW#% = 444h ) [E£L = 00000000h]
K 6-109 fE7x 7 PHASE_CURRENT_A |, % 6-75 thxf it 7N 4.
RIFFRC R,

A FH 0 PR P AT

K| 6-109. PHASE_CURRENT_A ##78%

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

% 6-75. PHASE_CURRENT_A &R F 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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6.8.5.6 PHASE_CURRENT_B # 72} ( fW# = 446h ) [E£L = 00000000h]
K 6-110 JE 7~ T PHASE_CURRENT B , % 6-76 Hxf ib#t4T 7 /43
RIFFRC R,

B AH L A B L B AT A

&l 6-110. PHASE_CURRENT_B #77%:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

PHASE_CURRENT_B
R-0h

2% 6-76. 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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6.8.5.7 PHASE_CURRENT_C #7#2% ( fW#% = 448h ) [E£L = 00000000h]
K 6-111 J&7x 7 PHASE_CURRENT _C , % 6-77 ttf tb#t4T 7 /48
RIFFRC R,

C A b AR & P IR 27 A7 2%

MCF8316D
ZHCSXN1 - DECEMBER 2024

&l 6-111. PHASE_CURRENT_C #7785
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% 6-77. 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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6.8.5.8 CSA_GAIN_FEEDBACK % 77%% ( f# = 46Ch ) [E 7 = 0000h]
K 6-112 JE/x T CSA_GAIN_FEEDBACK , % 6-78 1 4T T /4.
AR EMINEE N

VM HLE 27745

K| 6-112. CSA_GAIN_FEEDBACK %774

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

% 6-78. CSA_GAIN_FEEDBACK #7587 Bt it B
DAL - KA Hhr ]
15-0 CSA_GAIN_FEEDBACK |R Oh FRoNHERASMIE 25K 16 f7{5. 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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6.8.5.9 VOLTAGE_GAIN_FEEDBACK %7748 ( ffi% = 477h ) [5 L = 0000h]
] 6-113 JE7 7 VOLTAGE_GAIN_FEEDBACK , % 6-79 15} #4177 /48

AR EMSE N
HA L 18 25 5 A7
&l 6-113. VOLTAGE_GAIN_FEEDBACK #7752
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% 6-79. VOLTAGE_GAIN_FEEDBACK 27738 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

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D

HRXFIRE 183

English Data Sheet: SLLSFX9


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

MCF8316D

ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.8.5.10 VM_VOLTAGE %732 ( fi# = 47Ch ) [£/L = 00000000h]
& 6-114 £~ T VM_VOLTAGE , % 6-80 Hif It 4T T A 24,

bR S NS
HL IR L 27 A7 4

&l 6-114. VM_VOLTAGE & 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

VM_VOLTAGE

R-0Oh

2% 6-80. VM_VOLTAGE #1227 B

e

TFB

et

B

e

31-0

VM_VOLTAGE

R

Oh

FOREMSLRIER 32 fiff ; BERBLHEE ( DMRFEPA R ) =
VM_VOLTAGE * 60 / 227
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6.8.5.11 PHASE_VOLTAGE_VA #72% ( fW# = 484h ) [E£L = 00000000h]

K 6-115 JE/x T PHASE_VOLTAGE_VA , % 6-81 i 4T T 4.

RIFFRC R,

A MR FF A7

&l 6-115. PHASE_VOLTAGE_VA ##73%
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

% 6-81. PHASE_VOLTAGE_VA #7587 B i il

A FB& ezl Bhr L]
31-0 PHASE_VOLTAGE_VA R Oh 32 LA 5E , Fax I1SD BRI A A . SUE DL gkl MY
For. AMHEIE ( DMREAHAL ) = PHASE_VOLTAGE_VA * 60 /
(sart(3) * 2%7)
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6.8.5.12 PHASE_VOLTAGE_VB % 73§ ( f# = 486h ) [E4L = 00000000h]
K 6-116 &7~ T PHASE_VOLTAGE_VB , % 6-82 it itik47 7 /4.

Y CIE IS

B A HLH B A7 7%

& 6-116. PHASE_VOLTAGE_VB & 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

PHASE_VOLTAGE_VB
R-0h

% 6-82. PHASE_VOLTAGE_VB & {787 B8

A FB e xyis| =LA ViEH
31-0 PHASE_VOLTAGE_VB R Oh 32 M AAFFS1H , Ko ISD HHRIMIARH B AHR . Sl DA kil RS
For. BAHE ( LMRERAHAL ) = PHASE_VOLTAGE_VB * 60 /
(sqrt(3) * 227)
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6.8.5.13 PHASE_VOLTAGE_VC %7738 ( fm#s = 488h ) [E4L = 00000000h]

K 6-117 J&7~ T PHASE_VOLTAGE_VC , % 6-83 ixf ittt i7 7 4.

Y CIE IS

C AHHL R 25 77 2%

& 6-117. PHASE_VOLTAGE_VC & 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_VC
R-0h

% 6-83. PHASE_VOLTAGE_VC {787 B8

e FB’ ezl Bhr L]
31-0 PHASE_VOLTAGE_VC R Oh 32 MATFSE , Fon ISD MRS C AHHL . S LA MY
Fon. CHIFE ( LMREF NEAL ) = PHASE_VOLTAGE_VC * 60 /
(sart(3) * 2%7)
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6.8.5.14 SIN_COMMUTATION_ANGLE % #72% ( W% = 4BCh ) [E4L = 00000000h]
K 6-118 JE/~ T SIN_COMMUTATION_ANGLE , % 6-84 txf bt 4T 7 /M43
RIFFRC R,
e A FEIR R 5%

&l 6-118. SIN_COMMUTATION_ANGLE #7735

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

% 6-84. SIN_COMMUTATION_ANGLE &5 5Bt

e

TFB

et

B

e

31-0

SIN_COMMUTATION_AN
GLE

R

Oh

FoREF A IEZN 32 AT SE . SE L3RR ME R R .
sin(rotor angle) = (SIN_COMMUTATION_ANGLE / 2%7)
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6.8.5.15 COS_COMMUTATION_ANGLE %774 ( {i# = 4BEh ) [£ £ = 00000000h]
] 6-119 &7 T COS_COMMUTATION_ANGLE , % 6-85 1t T 7 /44

bR S NS
e m) 1 FE AR 5%

& 6-119. COS_COMMUTATION_ANGLE %75

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

% 6-85. 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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6.8.5.16 IALPHA #7748 ( f## = 4DCh ) [£4L = 00000000h]
] 6-120 J#7R T IALPHA | % 6-86 Hixf it 4T 7 /4.
IR FC SR

IALPHA HEL i 25 17 2%

& 6-120. IALPHA 7758

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

% 6-86. IALPHA 77587 Bt Bl

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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6.8.5.17 IBETA & 77%% ( /W% = 4DEh ) [/ = 00000000h]
Kl 6-121 J&/r 7 IBETA , % 6-87 it bibsT 7 /4.
SACIESIM IS

IBETA HLR2F 17 as

& 6-121. IBETA H1Es

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IBETA

R-0h

% 6-87. IBETA F M7 B

e

FB

XA

Rhr L

31-0

IBETA

R

Oh N2 MEFRFE , B a-B BAMAHER. A8 HFMERR.
IBeta ( LLZek; 9 #fr ) = (IBETA / 227) * 10/8
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6.8.5.18 VALPHA #77%% ( fW# = 4E0h ) [E£L = 00000000h]
K 6-122 J£7x T VALPHA |, % 6-88 hxfittifif7 7 /v 4.
Y IS

VALPHA & 271728

K 6-122. VALPHA 7558

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

VALPHA

R-0h

% 6-88. VALPHA 7758 7 Bt Ui B

e

FB

XA

Rhr L

31-0

VALPHA

R

Oh 2 MEFRFE , B a-B BAHEMAMHBEE. VAlpha ( DR
fir ) = (VALPHA / 227) * 60 / sqrt(3)
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6.8.5.19 ID #7743 ( fW# = 4ECh ) [E 4L = 00000000h]
Kl 6-123 &7 1 ID , 3% 6-89 X ILikAT 7 A4

SACIESIM IS
DR o il FLE P A7 o
& 6-123. ID H7%
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

% 6-89. ID FHA7a3 B Ui A

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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6.8.5.20 1Q %7748 ( W% = 4EEh ) [£ /I = 00000000h]
K 6-124 JE/R 7 1Q , % 6-90 Hxt kT T/ 4.

Y CIE IS

W g AL A AE 2%

& 6-124. 1Q 175

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1Q
R-0h

* 6-90. 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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6.8.5.21 VD #7745 ( fW# = 4FOh ) [E /L = 00000000h]
K 6-125 /R T VD, 3 6-91 Hixt IbidhAT 748

RIFFRC R,
VD HLE A7 A7 45

& 6-125. VD 175

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VD

R-0h

& 6-91. VD FFa 7B

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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6.8.5.22 VQ #7748 ( W% = 4F2h ) [E 4L = 00000000h]
K 6-126 JE/R T VQ , % 6-92 FFxf it 7 7A@

RIFFRC R,
VQ HLE A7 A

A 6-126. VQ s

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

% 6-92. VQ FABFBULH

e

FB

XA

Rhr L

31-0

vQ

R

Oh 32 AT , Fom d-q SN . S B DL BEf A g ER
Re VQ ( LMREFAFAL ) = (VQ 1 227) * 60 / sqrt(3)
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6.8.5.23 IQ_REF_ROTOR_ALIGN %773 ( W% = 52Ah ) [Z4L = 00000000h]

K 6-127 &7~ T IQ_REF_ROTOR_ALIGN , # 6-93 tixf thitf 4T 7 /42

RIFFRC R,

Xt 5 LI S

&l 6-127. IQ_REF_ROTOR_ALIGN #7745
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

% 6-93. 1Q_REF_ROTOR_ALIGN %758t
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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6.8.5.24 SPEED_REF_OPEN_LOOP #7#3% ( fi#% = 540h ) [ = 00000000h]
| 6-128 J#7~ I SPEED_REF_OPEN_LOOP , % 6-94 thxf 4T 7 A 4.

R[] B
FELLAG 45 0 PR I PR3k 2

&l 6-128. SPEED_REF_OPEN_LOOP #7758

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

% 6-94. SPEED_REF_OPEN_LOOP %758 B Ui Bl

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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6.8.5.25 IQ_REF_OPEN_LOOP #7738 ( fW# = 550h ) [Z£L = 00000000h]
K 6-129 J& 7= 7 IQ_REF_OPEN_LOOP , % 6-95 st it isk47 7 /4.

R[] B
TFHA R Pt e v

&| 6-129. IQ_REF_OPEN_LOOP #7758

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

IQ_REF_OPEN_LOOP

R-0Oh

2% 6-95. IQ_REF_OPEN_LOOP %172 Bt i

hir FB

et

B

e

31-0  |IQ_REF_OPEN_LOOP

R

Oh

227) * 10/8

32 AR SE , FoRIPIR IR AR . Bl DA — BER MY RS .
TTERIIE] A R AR HE ( DA B 9 B4r ) = (IQ_REF_OPEN_LOOP /
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6.8.5.26 SPEED_REF_CLOSED_LOOP #7452 ( /&% = 5D2h ) [£4L = 00000000h]
€] 6-130 f£/~ 7 SPEED_REF_CLOSED_LOOP , % 6-96 Hi% 4T T /44

bR S NS

R A

&l 6-130. SPEED_REF_CLOSED_LOOP ##7#
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

SPEED_REF_CLOSED_LOOP
R-Oh

% 6-96. SPEED_REF_CLOSED_LOOP 732 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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6.8.5.27 ID_REF_CLOSED_LOOP 7% ( fi# = 612h ) [EAL = 00000000h]
K 6-131 J£7~ T ID_REF_CLOSED_LOOP , % 6-97 s ittt 4T 7/ 44
RIFFRC R,

FALJ IR % B 1 7 47 %

& 6-131. ID_REF_CLOSED_LOOP #7748
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

% 6-97. 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 . PRIA R RIS o AR FE SR UE ( LN AL ) =
(ID/227y* 10/8
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6.8.5.28 IQ_REF_CLOSED_LOOP %23 ( W = 614h ) [E{ = 00000000h]
K 6-132 J£7~ T IQ_REF_CLOSED_LOOP , % 6-98 itk 4T 7 /4.
RIFFRC R,

FALJ IR % B 1 7 47 %

&l 6-132. IQ_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

IQ_REF_CLOSED_LOOP
R-0h

% 6-98. 1Q_REF_CLOSED LOOP & {787 B8
Br FB C | Shr BEA
310  |IQ_REF_CLOSED LOOP |R Oh 32 RISl |, FoRMIF q & (B ) MBI, S L
RN R . PER P L 4 AT P A (LA A ) =
(IQ/227) *10/8

202 X XEIR G Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

13 TEXAS

INSTRUMENTS

www.ti.com.cn

MCF8316D
ZHCSXN1 - DECEMBER 2024

6.8.5.29 ISD_STATE %74 ( fR# = 6AEh ) [E£L = 0000h]
K 6-133 J&5 T ISD_STATE , % 6-99 sl bt 17 7 /2.

A EEEIPINSE S
ISD ARZS 77 477
[l 6-133. ISD_STATE #7745
15 14 12 1 10 9 8
ISD_STATE
R-0h
7 6 4 3 2 1 0
ISD_STATE
R-Oh
% 6-99. ISD_STATE HHFHFBRULH
e TR Eaidl L40A k]
15-0 ISD_STATE 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 = ISD_MOTOR_DIRECTION_CHECK
5h = ISD_COMPLETE
6h = 1SD_FAULT
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6.8.5.30 ISD_SPEED %773 ( fR# = 6B8h ) [ AL = 00000000h]
K 6-134 J£7~ T ISD_SPEED , % 6-100 Hxf ik 47 7 /4.

Y CIE IS
ISD i 5 %5 74

K] 6-134. ISD_SPEED %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

ISD_SPEED

R-0h

2% 6-100. ISD_SPEED 2758 B i BH

e

FB

XA

Rhr

L

31-0

ISD_SPEED

R

Oh

FR 1SD RS HAE] VLA H IR 2 i P 1) 32 [ {E . 1SD ARl 515
¥ = (ISD_SPEED / 227) * MAX_SPEED ( L\ Hz Jy#.fr )
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6.8.5.31 IPD_STATE #7758 ( fi# = 6EAh ) [EfL = 0000h]
] 6-135 & T IPD_STATE , % 6-101 shafilttb4T 7 /4.

R BB R
IPD ARZS 77 477
[l 6-135. IPD_STATE #7758
15 14 13 12 1 10 9 8
IPD_STATE
R-0h
7 6 5 4 3 2 1 0
IPD_STATE
R-Oh
% 6-101. IPD_STATE %7733 7 Btit 8
pr FB i Rhr L]
15-0 IPD_STATE R Oh RN AT IPD AR 16 frfE
Oh =IPD_INIT
1h = IPD_VECTOR_CONFIG
2h =1PD_RUN
3h = IPD_SLOW_RISE_CLOCK
4h = IPD_SLOW_FALL_CLOCK
5h = IPD_WAIT_CURRENT_DECAY
6h = IPD_GET_TIMES
7h = IPD_SET_NEXT_VECTOR
8h =IPD_CALC_SECTOR_RISE
9h = IPD_CALC_ROTOR_POSITION
Ah = IPD_CALC_ANGLE
Bh =1PD_COMPLETE
Ch =IPD_FAULT
Copyright © 2025 Texas Instruments Incorporated R R 205

Product Folder Links: MCF8316D
English Data Sheet: SLLSFX9


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

MCF8316D

ZHCSXN1 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.8.5.32 IPD_ANGLE %73 ( /%% = 72Eh ) [E /7 = 00000000h]
¥ 6-136 J£/~ I IPD_ANGLE , % 6-102 "Hxf it 7 4.
IR FC SR

PRI IPD i 47 5

&l 6-136. IPD_ANGLE & 75

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IPD_ANGLE

R-0h

2% 6-102. IPD_ANGLE ZHR 7Bt

e

FB

XA

Rhr L

31-0

IPD_ANGLE

R

Oh 32 WA , FoRIIE IPD fE. GUEL R ML %R, IPD
FHEE ((LAEEREA ) = IPD_ANGLE / 227) * 360
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6.8.5.33 ED &8¢ ( W% = 772h ) [Z 4z = 00000000h]
K 6-137 JE/< T ED , % 6-103 st bt 4T T /44,
REIRCRER,

{55 ) BEMF EQ %147 5%

& 6-137. ED 175

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ED

R-0h

% 6-103. ED HF 7287 B i

e

FB

XA

Rhr L

31-0

ED

R

Oh 2 MIEFFFE , Ronily D #fS S s B0 (Bd). SR DAk il kb
7. ED ( LMREE AL ) = (ED /227) * 60 / sqrt(3)
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6.8.5.34 EQ #7178 ( /W% = 774h ) [E 4L = 00000000h]
K 6-138 B/ T EQ , % 6-104 Fxtibitsr 7441,
SACIESIM IS

{55 f¥) BEMF ED 277 5%

A 6-138. EQ #17ss

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

% 6-104. EQ F 725 BLii B

e

FB

XA

Rhr L

31-0

EQ

R

Oh 32 AT , Ty Q RS S A Bh % (Eq). HE DL BEfl+h
fFor. Eq ( LMREEAEAL ) = (EQ/227) * 60 / sqrt(3)
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6.8.5.35 SPEED_FDBK #7743 ( fi#% = 782h ) [ £ = 00000000h]
I 6-139 J£7~ T SPEED_FDBK , % 6-105 % ittt 4T T/ 44
RIFFRC R,

S SRR AR

MCF8316D
ZHCSXN1 - DECEMBER 2024

&l 6-139. SPEED_FDBK #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

SPEED_FDBK
R-0Oh

% 6-105. SPEED_FDBK & f£32 B B
iz FB A g4 BB
31-0  |SPEED_FDBK R oh TR BN 32 (A 7R . SUE D RN R .
B LR (DL Hz s ) = (SPEED_FDBK / 227) *
MAX_SPEED ( L Hz JNEfr )
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6.8.5.36 THETA_EST & 172§ ( fR# = 786h ) [ {L = 00000000h]
K 6-140 J£7x T THETA_EST , % 6-106 Hxf #t4T 744

Y CIE IS

B o B A A7 A

K| 6-140. THETA_EST 7752
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

% 6-106. THETA_EST H{2 5Bty B]
iz FB A g4 BB
31-0  |THETA_EST R oh FRAE T 32 A TR RS 360 FEHOBIE. 1

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

#HiE
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.

7.1 MAER

MCF8316D =1 T-Joft [k as —AH BLDC LIz ZIKEhas N as . K R EBMAE KU . AR A X
B IRE RS RS SE T tERe . s EENE . RIS RTT S . LUR /24 MCF8316D a1 1 — i ILK
H.

7.2 RN

7-1 JE7~ T MCF8316D [y #1753 |5 .

SPEED/WAKE (PWM/Analog/Freq) 1UF
y

DRVOFF
BRAKE 1uF
DIR
Optional EXT_CLK -
Control EXT WD Replace resistor (Rg) with
Interface - Lex inductor (Lgk) for larger
SOX YTy external load or to reduce
power dissipation
i ;
RIEO SW_BK Rex ¢ External
MCF8316D BK Load
DACOUT2 GND_BK
ALARM -
FB_BK
AVDD or EXT SUPPLY
OUTA
. Res Rorault
Optional "
FG
external pull-up
resistors nFAULT
OouTB
AVDD or EXT SUPPLY
Rspa RscL ouTC

Optional
SDA
Serial } 1’c
Interface .~ ° SCL PGND

7-1. 7~ B R

2% 7-1 %1 7T MCF8316D (4 yo 4 i E WU -

% 7-1. MCF8316D 4} eft:
etk 518 1 318 2 i

X7R. 0.1uF , TI BB S HIAUE BUS 2 2 844F IE
AR (VM) RIPIfE

Cum1 VM PGND
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# 7-1. MCF8316D # M off (4)

Tof 51 1 3114 2 H
o M BGND = 10pF , TI %wﬁfﬁé&(ﬁ@fﬂﬁ)ﬁﬂ ?ﬁ%f&"%%%#ﬁﬁi
Ccp CcP VM X7R. 1uF. 16V B4R
Cony cPH opL X7R. 47nF 1;% %égg%ﬁ/%ﬂﬁz%g@i%ww
X7R. 1uF. =10V. RN T ik AVDD #Enf iR % e
Cavob AVDD AGND JE , BASRRAE TAEREEENTE 3.3V FHA 0.7uF
% 1.3uF (A M.
X7R. 1pF. = 6.3V. AT il DVDD #ERf 154 H
Covop DVDD DGND FE , A IAE TS N TE 1.5V F AT 0.7uF
% 2.5uF [ .
Cek FB_BK GND_BK XTR , B R4 HAUE R A8
Lek SW_BK FB_BK W o
Rrg 1.8 % 5V M HJE FG 51k Q i 8
RnrauLT 1.8 & 5V W E nFAULT 5.1k Q i H A
Rspa 1.8 & 3.3V HLJEHLE SDA 5.1k Q L7 HiFH
RscL 1.8 % 3.3V HUHIE scL 51kQ s
% 7-2 JE/x 7 MCF8316D [r)E i3 v FH i
xR 7-2. MR
SH B/MA HoRE LX)
HHLHL R 45 35 v
MBI E (ESHY 6.3.13.3) 0.6 2000 mV/Hz
FALFERE (1ES 577 6.3.13.1) 0.006 20 Q
AL (1ES 77 6.3.13.2) 0.006 20 mH
HL A - 1500 Hz
i {1 FhL LA PR 7 - 8 A
7.2.1 M H2E
7.2.1.1 BHLE3E)

Kl 7-2 JeoR 1T AN RIS ATIN B FG BT FIAH FLIR T -
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"~‘ TELEDYNE LECROY
Everywhereyoulook™

IE‘ e
oA g
\W" i

Openloop Closedloop

wo [ WH W lm‘m \m ”"‘HHHH“V L

d
imebase 5.00 g

5.00 V/div| 1.00 A/di of ms/div] Sto
9.850 V ofst -995.0 mA| . s e Positive

A 7-2. LS 3N - FG FIAH IR

pa— s ———

HHHHHHHHW ;”.‘“U\HH
il

-
—

7.2.1.2 MPET

K 7-3 R T AL EONEIHE A R . B 7-4 BoR T R L A1 Ke JUEHARIR IPD B, K 7-4 19F
FER RN T R AL WIE K IPD B EAE . R fEAHBET_ETHARIE | L fEAH IR R E. R AL
w5, BHLTEIFA PR . FUA S| MPET JF 30 5 25 [MPET_OPEN_LOOP_SPEED_REF] J& , HHLIEAT
TS A =M BEMF %, 315 Ke.

e e

= | =

, | T messiiramant urng | | \’\
N .
SR
B 7.3 MPET- MW FE7-4 RALWEMNK IPD AWEE

7.2.1.3 FEIX B[R M

K 7-5 J@7 T 25 FH AU DX B TR A M AR FER I o« AH FEIR A FEATN 40HZ. A HL R A i (8 L AR 4 (FFT) Eos
7 160Hz 1 220Hz B A% . B 7-6 7 T )8 FHAE X I [ # M A AR B IR DR T o AH HE R G S SR A 1B 52 0% , 1M
HAHHEIRA FFT R BT
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AP AP DL

AN A A A A
VvV W VoW W

e 2007

O 7-6. FIRIES FFT - SR BRI R AR

B 7-5. MM S FFT - FEX MM

7.2.1.4 HEHR
77 JE T MCF8316D 1if) 1 5 HAFHE | Sk LT IR 4R I .

AW\ TELEDYNE LECROY
“ Everywhereyoulook™

[Fe]

AL ELIL

=

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

7-7. BEhiE#
7.2.1.5 i E KR (AVS)

2 F HLEE S DL AR A R, E LA H LA AR B B R, AT AT RE S ECEIR R VM T . K 7-8 B
7~ T2EF AVS I EL YR FEL R . FEHLEL 70,000HZ/FD i e 5 % 5 2 Eb AN 100% 5% 10%. 1 7-9 JER T8
AV'S s} H 5 R TR v
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o e N ey
[Power supply voitage VM| -
1 [Power supply voltage VM|
—/
[Phase U current]

W —

L

%

j

R T L ——— 7-9. FAFI AVS B0 sRsR FERVE T

7.2.1.6 {1/ DACOUT #4173 L IR IR

MCF8316D A~ 12 {ii DAC , /£ DACOUT1 1 DACOUT?2 5| il Fi 23 T BT B £ | %R
12 7, F KRN 3V. X4 DACOUT 5l R EL(E S vl T s B bl gs . Hfh IXsh 28 fic B alom 28 sy e
o ERIER PRI, USRINATE FiE AR5

DACOUT1 #1 DACOUT2 45 & Hihil- i FH 27 77 24 f7 DACOUT1_VAR_ADDR #1 DACOUT2_VAR_ADDR [ .
IXAE T B IR RE A B A SR HIBE R M e B RN AR E . 51 37 A1 38 Mid E A DACOUT1
1 DACOUT2.

B, W P ARSI 37 S2E A FHEEIR , 51 37 i B DACOUT , J#7£ [DACOUT1_VAR_ADDR]
PLA-7S b A FH AL A7 as Hhlik (0x00000440) #E479mFE . Flan , i P A8 NG 38 St 1% T MR,
W51 38 Fil By DACOUT?2 , J17E [DACOUT2_ VAR _ADDR] 1 LA+ 7533k il 4 FE Ak 5L 1 56 1 #7 i 29 A7 g M ik
(0x00000736).

7-10 J&7~ 7 DACOUT1 #1 DACOUT2 kit . DACOUT It AitEl A AHEJ , DACOUT2 it B A Bt 11
M.
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".‘ TELEDYNE LECROY
Everywhereyoulook™

[DACOUT1 - Phase U current]|

A A

VAVAVAVAVAVAVAVAVAVA

A A A A A A

MJTMJCu&

F

<
<
<

[DACOUT? - Estimated rotor angle

NN,
/ /S S

COUT2 - Edt #btorangle

A
! (Tbase __-1.4 mg
2.00 V/di 2.00 V/div 10.0 ms/div| Stop 130V
2.0000 V] -4.0000 V 2MS 20 MS/sjEdge Positive

&l 7-10. DACOUT1 fl DACOUT2

e
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8 HJRAE AL
8.1 KAEHAE

e 253 10 Je) KA B L A2 ALK B R Gt i i — T AR . M E 2 MR A B AR A i, (HEk
RAREIN T AR ER

It (KR Al A B O T 2 R AR, A

UL AR St i w5 1A B e LR

FL T HL A A RLIARL E

LM L 2R G 2 (8] 0 A R R

RS2 I U B

TR RNLERY (AR B ORI B Pt )
HLBL B0 7 i

P FELRL X Bl 22 4 2 () 1) LIRS 2 PR A AR A I AR R R AR A R . IR R KR = A K/, RGUK UL VM R
JEAA 7 20T FATL AR A RS 2 e SR AL RN . A R 8 R OR R R A, VM BB LRIFREE , JFH.
AT DAPRHE SRR L -

HAEFEF 24 MEVE |, B ZEIT REHIM ORI EIE L R R A

Parasitic Wire
Inductance

Power Supply # Motor Drive System

[T

Motor Driver

|
= 4
0]
5

Local IC Bypass
Bulk Capacitor Capacitor

I
<

P 8-1. 4 IR O LI R SR DI BE
s AL U LSRG T MU, DAEAE rUBLI P R SR UG
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9 fi J7

9.1 fif3tErs

B KR E AR, N8 Y6 5 LIRS 28 A A R R B AR R B . IS R AT R T N AT RETE |, I
HAEER: PCB JZI At V2 i fLo X Befiydk o8 KPR EF kb 7 35 48 B E R F KA R A S R ALK FLR .

AME SRS NN & AR RS | FREE I A 5] R E .

KR A H S A B A TR AT 2k

D KBRS R HEN /D BFE SRR M AR5 F0 EMI T35, NAE PGND 1 AGND 2 [8] 4 X 24, TI 230
FTE AR TR s (EREECAESRE ) ERER] AGND |, DLRRIRZF AR RN s e TR A BB, (Al ) W RAPR 4y
GND_BK. iffi {5422 H vy i 3k WX 2% 3 2 B o L PEL R %54, DAV HE S AR S (R S AR BIX 5 i 2 R o
PRFECR S N AR B2 2] PCB THZ He - P . R 2 Nt FLIERE B KRR Z 31 . K& 8 FimfmE A4
LA B FHORAAE = 2E 1 12 x Rpg(ony #i e

NTHEEIVERE | TETE PCB HIFTA AT REJZ LR AT A M 2 2 2R A et p e T AR . A P ¢ 5 140 78 4 T
PLARRAR 25 2 2 S BHL I E 50 o0 3 T A B o

T LR B0k SW_BK #il FB_BK IZE2k 70, i /b B 5 TF A e 75 R A5 21 Bk I 50 S B A g b A o . AT
g FB_BK 82k , DASZELEE PR 13 2%

9-1 f&7r 1 MCF8316D i mztil. 74k, A XARRY] , #5204 MCF8316D EVM .
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9.2 i Bl

1. SW_BUCK

& 9-1. {EFA Rl
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9.3 BIHVERHEM

MCF8316D E 5 #clizhft (TSD) , aihrid. R WIZEE B 150°C ( &K ) , WISEEH &S , HREE R
YK

W RAZ A A AL T BE N SCWPIRZS BT, DU B8 B BT R B AN A Bl L R v

9.3.1 ZJFEFH

fth FET MFH (Rps(on)) TAEELAIDIZAE MCF8316D I T FaHh 5 £ L.

TER BB AE T |, FET BUZ KT IEHI84T FET W ; 55 o Seude i v it S FCRFERIN [R5 FR 7 14 .

S BT AR AEAE =AW EFEBUR T B R AL ZE . LDO FIF A 2540 EAR N 45 2R
AT FE B RO T 2 B T FR B IR P RO

TEIEE , Rpgon) FEIREETF a3 0 , BRIULBEA 250 R 3, Dhe bRt B K. FERE BUASS R I, 1B X —

\\\\\

AT EEMRFERN A RBE L 9-1 iR,
% 9-1. MCF8316D (1T =43t

AR MCF8316D

FEHLThFE Pstandby = VM X lym_1A

LDO PLbo = (VM-Vaypp) X lavpp ( 415 BUCK_PS_DIS = 1b )
PLpo = (Vak-Vavop) X lavop ( @1 BUCK_PS_DIS = 0b )

FET 538 Pcon = 3 X (Irms(Foc))? X Ras on(TA)

FET FF3¢ Psw = 3 X Ipk(Foc) X Vpk(Foc) X trisesfall X frwm

ZRE Pdiode = 3 X Ipk(Foc) X Vdiode X tdead X frwm

P& Pgk = 0.11 x Vg X Igk (1 gk = 90%)
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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.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
MCF8316DVRGFR ACTIVE VQFN RGF 40 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 MCF83
16D

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

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 TI 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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Dec-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 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)
MCF8316DVRGFR VQFN RGF 40 3000 330.0 16.4 525 | 7.25 | 1.45 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)
MCF8316DVRGFR VQFN RGF 40 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

5x 7,0.5 mm pitch PLASTIC QUAD FLAT PACK- NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225115/A
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PACKAGE OUTLINE
RGF0040E VQFN - 1 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD
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4224999/B 06/2021

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.

N

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGF0040E VQFN - 1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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36x 05)4«—1 (0.625) H 0.975) F
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
0.07 MAX 0.07 MIN
SOLDER MASK
ALL AROUND ﬂﬁ METAL ALL AROUND ﬂt OPENING
o EXPOSED METAL
O -
EXPOSED METAL SOLDER MASK METAL UNDER
OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS

4224999/B 06/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGF0040E VQFN - 1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
69% PRINTED COVERAGE BY AREA
SCALE: 12X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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