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MC121-Q1 : 3.2V < Vyy < 35V, -40°C < T, < 150°C ( RIER G U )
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MC121-Q1 : 3.2V < Vyy < 35V, -40°C < T, < 150°C ( FRAEA A )
WAVEAE T, = 25°C. Vi = 12V il
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DIN_HYS = 0x3. M 0% #33 DIN %
DINO+DIN_HYS. %t DOUT M 438 %
DOUTO H & H w5 ¥ .
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o < MAX_SPEED
SPEEDgRrR | IR E
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e
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= I S 22 L oy e g
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MC121-Q1 : 3.2V < Vyy < 35V, -40°C < T, < 150°C ( FRAEA A )
WAVEAE T, = 25°C. Vi = 12V il

¥ PR BME Sl BKfE| B
e BTN SRISE = 0x00 2.8 B
TR AR SRISE = 0x10 90 &
0 srise_Lse | fF LSB 17 SRISE £ 4 #i 5 SRISE LSB 2.8 i3
0 epat R BRI SFALL = 0x00 2.8 Ji
R RS P SFALL = Ox1F 9 &
0 sraLL_Lse |F LSB [¥] SFALL fi [ 73 i SRISE LSB 2.8 i
BEshA PWM S04 83)
;V\gl\él}r\s’A)MP_SEL =0x0 ( 0 % 100% I 9.35 o0/
PWM_RAMP_SEL = 0x1 ( 0 % 100% if 18.7 o0/
PWM_RAM | JH1 0 5 3 AL 3 2 E b | 79 -39 )
P_RATE MR ZV\/ZI\./IG;ZA)MP_SEL =0x2 (0 & 100% i 374 %/
;V\/1|\'/I3_4RS’A)MP_SEL =0x3 (0 & 100% I 748 /b
Skt
Veiavp VM 47 L lglamp = 20mMA 37 43 v
Vpor FF a8 fE B VM _E LS A A YR LT 2.3 2.55 2.7 \Y
Vpor Hys | VM L5407 0 (B IR ¥ FAETRRIE 0.04 0.09 0.13 \%
Vouio FIF s/ L ah i b R g | R BT (UVLO_SEL = 0x0) 2.85 3 3145V
BIE H F % (UVLO_SEL = 0x0) 2.55 2.7 285 V
Vuvio Hys | HIE UVLO iR i EFE R E{E (UVLO_SEL = 0x0) 0.33 \Y
Voulo %Hqt)g; FHifE L IRE L g R e | FBUEETT (UVLO_SEL = 0x1) 3.97 4.2 45 \%
E M5 F I (UVLO_SEL = 0x1) 2.55 2.7 285 V
Vuvio Hys | HIE UVLO iR FTFE TR (UVLO_SEL = 0x1) 15 \Y
Vouo FF e 3145 E s LI Pl R P HLJR LT (UVLO_SEL = 0x2) 5.42 5.7 6| V
e HLJE R % (UVLO_SEL = 0x2) 2.55 2.7 285 V
Vyvio Hys | HLJE UVLO iB#f T E T EEI{E (UVLO_SEL = 0x2) 3 \Y
Vouto )‘ﬂ})g e L IR E B L s R e | FBEET (UVLO_SEL = 0x3) 7.2 7.6 8 \%
BIE HJE R % (UVLO_SEL = 0x3) 2.55 2.7 285 Vv
Vuvio Hys | HIUE UVLO iR EFETFREE (UVLO_SEL = 0x3) 4.9 v
Vovp HL YR IR (R4 B4 (OVP) H135 T+ (OVP_SEL = 0x0) 327 345 363 V
Vove HUR R LR B1E (OVP) F1J8 N & (OVP_SEL = 0x0) 314 33.2 34.9 \Y
Vovp HL YR IR (R4 B4 (OVP) H135 T+ (OVP_SEL = 0x1) 215 22.6 239 V
Vovp R R RS B1E (OVP) FLJ8 N & (OVP_SEL = 0x1) 20.1 21.2 223 \Y
Vovp HLJE R (R4 B4 (OVP) H135 T+ (OVP_SEL = 0x2) 17.5 18.1 193] Vv
Vovp FLJE TR (R B (OVP) L5 T % (OVP_SEL = 0x2) 15.9 16.9 179 Vv
Vovp Hys | BRI G 1.5 \Y
tovp DEG B YRUISE S 0 06 fik e i T 70 80 90 us
OVP_BLANK_EN = 0x0 , ] s
tovp_BLANK | FELUR I 91 B 1] OVP_BLANK SEL = 0
- OVP_BLANK_EN = 0x0 , 4 ms
OVP_BLANK_SEL = 0x0
8 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: MC121-Q1

English Data Sheet: SLLSFT3


https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ98A&partnum=MC121-Q1
https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com/lit/pdf/SLLSFT3

13 TEXAS
INSTRUMENTS MC121-Q1
www.ti.com.cn ZHCSZ98A - NOVEMBER 2025 - REVISED SEPTEMBER 2026

MC121-Q1 : 3.2V < Vyy < 35V, -40°C < T, < 150°C ( FRAES AU )
WBUELE Ty = 25°C. Vyy = 12V Filllf5.

28 ALK BAME  HBE  BRE| B
ILIMIT_SEL = 0x0 0.29 0.32 0.37 A
ILIMIT_SEL = 0x1 0.38 0.43 0.49 A
ILIMIT_SEL = 0x2 0.48 0.53 0.61 A
ILIMIT_SEL = 0x3 0.58 0.63 0.73 A
. e B B ILIMIT_SEL = Ox4 0.67 0.73 0.85 A
ILIMIT_SEL = 0x5 0.76 0.83 0.97 A
ILIMIT_SEL = 0x6 0.85 0.94 1.09 A
ILIMIT_SEL = O0x7 0.93 1.02 1.21 A
ILIMIT_SEL = 0x8 1.02 1.12 1.33 A
ILIMIT_SEL = 0x9 1.1 1.21 1.44 A
e one e e ILIM_DEGLITCH_SEL = 0x0 06 us
- e e ILIM_DEGLITCH_SEL = Ox1 1.1 us
loce SRS 4 (HS_FET) A I
LIMIT LmMIT LMIT
loce SEAR B 8 (LS_FET) oA e
LIMIT LIMIT LIMIT
tocp_pEG TR AR ik B 1] 0.6 us
LRD_TIME_STARTUP = 0x0 0.31 0.32 0.34 s
ro starr | 2 b R 6] LRD_TIME_STARTUP = 0x1 0.42 0.44 0.46 s
- LRD_TIME_STARTUP = 0x2 0.5 0.52 0.55 s
LRD_TIME_STARTUP = 0x3 1 1.05 1.1 s
LRD_LONG_RETRY_SEL = 0x0 2
LRD_LONG_RETRY_SEL = Ox1 4
LRD_LONG_RETRY_SEL = 0x2 8
NreTRy )f!'T‘%ﬁ?%?’%*ﬂﬂiﬁﬂ‘]{%ﬁiﬁﬁ@%%ﬁlo LRD_LONG_RETRY_SEL = 0x3 10
KH IR H] = NreTry X tLRD_START LRD_LONG_RETRY_SEL = 0x4 12
LRD_LONG_RETRY_SEL = 0x5 16
LRD_LONG_RETRY_SEL = 0x6 24
LRD_LONG_RETRY_SEL = 0x7 28
tLrD_RUN JE B (R - SR R I e 1) FLIE AT I TR B R 0.29 0.32 0.35 s
Trsp AT IR 155 170 185| °C
Thys G R i 24 °C

5.6 12C B} FFEK

B/ME FRARAE BAE| B
IR
fscL SCL i i 0 100 kHz
tho ST /(\E'E )‘ §TART FAF IS BREFI ] FEALI R B 2 5, AR — 4 us

' IR e ik
tow SCL B P 166 . 5 J 41 4.7 HS
thicH SCL IR 1 w5 v F 5 41 4 Hs
tsu,sTa EH START &A1& L[] 4.7 us
tHp |, DAT BRI R T 12C Sk 0.01 3.45 us
tsu , paT KA 2 N N T 250 ns
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B/ME FRRAE BAE| B4

R SDA F1 SCL _L 7t ] 1000 ns
tr SDA F1 SCL T B#H [a] 300 ns
tsu, sTo STOP 441 LI A 4 us
tsur STOP 5 START k42 [ ff) Js 28 2 I i ] 47 us
PO

fscL SCL I ffi 0 400  kHz
to st /(\E’E ) START SRR ARRRIN ). RN B2 S, AR — 06 us

' IR ik o
tLow SCL i £ R i~ Ja 341 1.3 us
thigH SCL i 4 ) e HL P JA 0.6 s
tsu,sTA HE START Sk fFH B LI 8] 0.6 us
tHp , DAT B GRFRIT E) : 6T 12C 2R aR 1 0.01 0.9 us
tsu , par Ry 2 S ) 50 ns
R SDA F1 SCL _L 7t ] 300 ns
tr SDA F1 SCL T B#H ] 300 ns
tsu, sTo STOP {14 37 [H] 0.6 us
tsur STOP 5 START k42 [ ff) Js 28 2 R[] 1.3 us
tsp B N e 75 3B 8 A0 ) g R 0 ik o i P 50 ns
5.7 i &
STA STO

v [T~

SCL

-}___ ——— e - =

& 5-1. 12C B}/ &

|
: I
|
|
R i (U VI R L
! | | i e | ! ! !
| Lo > | tioos! ! ! : tsusTal . | | tsu.sto|
! [ | tLow 1 | 4-|'>| iH—N | o |
| | | HD,STA |
= o o 1
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6 40 B
6.1 MR

MC121-Q1 & — K& HUE N 40V, FE A 850mQ. W A 1.21A [IHAH BLDC HHLIKSN#: , B4
I N VATESHT FET. HUGTR . E/RMRKES  HaEiE HAOR Y . B R AR IS [ ) 2 R A T LS
B, DMRERH TS . W] BLE X 7 AT PWM X e (A 32 B 0EAT S A, AT AR IR 7P 2 MR 7 i R 3
P I IRCR

6.2 TIRE T HER
VCP
M Power ? VM
'_:l »| Supplies Monitors and
J_ l L ch ™| Protections ~{Ir<-

Cauik 0.1 uF arge e — OUT1
I I Pumps Gate [* Q [_I
pu— e D . '_

LDOs oTP rve ‘{:ﬁ} oCP
> ISEN1
Reference
> VCP VM
v éRPU Digital Core 2
MCU
pwwmDC L o _ > ‘{,*:
R o Gate |[* Al
f’RD% FG/RD i 12C prive | —— | Y L
L ' Interface ‘{*} oCP
& T
= f L<L_‘<7 ISEN2 <
Hall Current Current |«— ISEN1
Sensor Limit Sense |«—ISEN2

6-1. MC121-Q1 ThEE HHER
6.3 RetEUi A

6.3.1 BHLEH

MC121-Q1 mJ 252 PWM/DC 5 Bi_E [ ik 5 851 (PWM) BEELR (R0 ) SRS H| LS . MC121-Q1 $24L AT
BB G2, BT HmA S (K 6-2 ik DIN ) Bt 3 H P E i B brd 52 (& 6-2 T
DOUT _TARGET ) . MC121-Q1 i&#2 4L 7 vl it & 1 5 2= Lb b, PP AR hn/s b S S B (1 6-2 H i
DOUT ) , MiMis%| DOUT_TARGET.

MC121-Q1 TR (2t ) RIPAFR (3 ) 6. 73R (S ) &6l B 525 b B 8%t DOUT %
B, MEA () Hld , i 52 b iE R N E .

FE R PV B AT SR IR B B S e 1) B R BRI 0 B AN RS E . MC121-Q1 SR 5 3 fidgn o PWM 386 T2 38
TR, UAERCR . WAL SR g s 2 [a] SR AL

MC121-Q1 7£ H #f FIRBR S . EREAI RS S PWM IR AT ECE R KB AT/ S A B R s [A) i 3 5] F T

FERRARL RO L N IR . BeAh , MC121-Q1 SR al BB (M Rk ( B IELT3h ) Kbk, RTEH 2 AR AL
SRR ZRTE |, T HRORBR B PR B RZL (VM) HUERIEME ., 75 520 IR SR R .
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MC121-Q1 R E I E B Dhfe , T EHAIT AN 0% fAiastl , DABRARUE (E i, 0Bk A wl il i
SILENCE_ANGLE {7 # 7 i & .

6-2 JE7~ T MC121-Q1 [ e a7 HE A .

33V pWwMDC_MODE = 0x0

|
|
} Applied
Commutation, | duty cycle
| N '
| PWM to DIN DOUT_ TARGET SPEED_LOOP_EN = 0x0 modulation e
| DIN Duty _| Duty DOUT
PWM/DC % PWMDC_MODE = 0x1 Curve ”| Ramp | SPEED_LOOP_EN = 0xt
|
| DC to DIN
|
|
|

& 6-2. MC121-Q1 Hipl T HE R

6.3.1.1 S

MC121-Q1 . PWM/DC 5| iz &5 25 th i A (DIN). PWM/DC % A LA PWM 5% DC ( #4il ) 55 , I
PWMDC_MODE fi7ik#. %A PWM #iZJuHEnly 20Hz & 90kHz ( i A PWM i jEE i PWM_IN_RANGE
frBeE ) , 1 DC NGy (0-3)V.

£ PWM AT , PWM/DC 51 ISR FRiDhae |, 45l = ARERN | K5t (DIN) #8 100% , i&
FF1X 75 ON/OFF IR H . fE BRI AT | a4l F A8 B PWM/DC 5] 58 H S i T3 18

B/
24 PWRUP_PWMDC_MASK # & 0x1 I , MC121-Q1 7£_FHLS 4% 1s | SR 5 TR Nk 1 PWM/DC
SN . 24 PWRUP_PWMDC_MASK &} 0x0 I , b H A 25435 1] .

6.3.1.2 =L 2R

MC121-Q1 SZHenl fic B i & 2 el 28 | 4o 6-3 fin. XAE43H 7 rIARYE HAR A6, 5 B Arf b b St
(DOUT_TARGET) & & NHu A 575 L (DIN) ek %k , AT sl #—-1 & BLDC KB &5 0 A [7] 2 3 N H 1152 11
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DOUT8 | ————————————mm e — ¢

DOUTT | — '
DOUT_MAX
DOUT6

DOUTS

DOUT4

DOUT3

DOUT_TARGET

DOUT2
DOUT_MIN |

DOUT1

DOUTO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

[

DINOT 125% 25% 37.5% 50% 625% 75% 87.5% T100%
DINO + DIN_HYS DIN_OFF

DIN DIN_OFF — DIN_HYS
& 6-3. ik

S 2k TG E S AR

« DINO, DOUTO : DINO "] F & & &/ (B3l ) H=t , BAfE STBY_EN = Ox1 I FF4aIXs L. 7E DIN
= (DINO + DIN_HYS) Z i , HHIASH# K. DIN_HYS & DINO A FEIHER |, H-T 8 sh/s - 3ksh .
MC121-Q1 & 424t T 7F DIN < DINO F /53R sh R ALAIET , H 754 STBY_EN %4 0x0 Jf-K DOUTO # NiEE
fHEITT . 24 DIN = 0% I}, #$fFIk#& i SLEEP_EN 1 STBY_EN f7i% & |, 1 % 6-5 fif4.

* DIN_OFF : DIN_OFF #& & & KHiA 525t (DIN) , = Ti%AE R B bt 5 25t (DOUT_TARGET) # 1% A% LA
f1EEKE L. 24 DIN = DIN_OFF i} , DOUT_TARGET #J9 0%. 4 DIN < (DIN_OFF - DIN_HYS) It} ,
HLER S

« DOUT_MIN : 34 DINO < DIN < DINOFF it} , DOUT_MIN % & /) Hbréi 5 45t (DOUT_TARGET).

* DOUT_MAX : DOUT_MAX fil-F#% & 4 DIN < DINOFF I itk H bfi it 4% Lk (DOUT_TARGET). 7EMI¥f
(TR ) BT, K H bR o5 2 H R A E

* DOUTx : DOUTx LA (525 b (DIN) ([ € [A] R € H bt o5 25 e (DOUT_TARGET). DOUT1 X E 7
DIN = 12.5% i} /) H brdarth a5t , DOUT2 # B 7€ DIN = 25% B0 Hbrf Gt ks |, 5E
DOUTS8 # &£ DIN = 100% i) H Ay 1525, DOUTx A F TR E IERER b s thih £k | i & 6-3 Fios ;
B E MR R ML | 0 K& 6-4 fiin. DOUTx i H FECERARIZF (1. HMERER ) H=iigk | W &
6-5 Fi7ro
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A A
DOUT_MAX DOUT8 |- — — = = = ——m oo *
-
DOUTO | !
DOUT1 DOUT6| !
: !
|
DOUT2 !
|
. Douts E : !
2 &€ DOUT_MAX| — ; !
< DouT4 = |
I = oout?f- ] [
= 5 |
2 DouTs Q |
9 a pouT2| - I
a i
DOUT6 | /\ |
| |
DOUT_MIN [ _ L |
DOUT? CE |
poutt f-— -~ |- ! !
DOUT8 Ny ! !
DOUTO ! ! . !
DOUT_MIN DOUT3 |- — Ll L \
[ | | [ . |
_ DOUT4, DOUT5 T L L e - >
o DINOT 12.5% 25% 37.5% 50% 62.5% 75% 87.5%I 100%

DINOT12.5% 25% 37.5% 50% 62.5% 75% 875%1 T100% DINO + DIN_HYS DIN_OFF
DINO + DIN_HYS DIN DIN_OFF DIN DIN_OFF - DIN_HYS
DIN_OFF - DIN_HYS

K 6-4. STEHLHIZL — AR K 6-5. L=tz —IRARR

2 g FE ASADLI% B 3 AT (PWMDC_MODE = 0x1) It} , PWM/DC 5| J{i#52 OV & 3V Z[a] AL E |, LAFSHlH
A (PR ) BT (M) . EEBRBAERT , PWM/DC 5] 5 M OV-3V 2k P B #1 0%-100%
(DIN).

6.3.1.3 HFLEZ). BERAAMFIE
HHLE 30

MC121-Q1 B H M ECE KR ThEE , AIE AR SiRE R A & 6-6 Fro i HAnk i At (a0 18 6-2 1 n
() DOUT_TARGET ) . WIZURII ( SeTURsIf R 3N ) A BT SCBL T 58 5 2 JF BRI AL 75

AR AU R . BEAR AR R i i S, MC121-Q1 B AT S S BE. 24 PRESTART_RAMP_EN % &
N Ox1 B, F b (B 6-2 HTR ) DOUT ) #LL PWM_RAMP_SEL % EHEFE | IWELlh 25t (4%
IR N DOUT_START x DOUT_MAX |, Ji A 3 B 3F #% i & DOUT_START ) £k 1 3 jin .
PRESTART_RAMP_EN % & Jy Ox0 It} , JI] DOUT_TARGET £ E#: 5 ¥ DOUT. TS shi Btira 5 M 53] 16 &
32 NMERILI AL,

WES B R )G , 4 PWM_RAMP_EN #25 0x1 B, it 525t (DOUT) LL PWM_RAMP_SEL % & [ 26 4k
PRI, K DOUT &3¢ L7+ % DOUT_TARGET. #n% DOUT 7ET S 3l B 45 i £.is %] DOUT_TARGET , i
O E AT . 2 DOUT A 24t 25 LGRS B i, BB I BESE R . 24 PWM_RAMP_EN %4 0x0
i, DOUT 775 3hFr Bt s BB il DOUT_TARGET %3«

FEFUR BT BL , MC121-Q1 452848 F U7 e a ok 335l i bl . MC121-Q1 FE TS s BOAN AN EE 7R Wi k8 (A3 E AT
[BW#% ) « TETJE S BAE B HERS (8] ( B DEMAG_TIME BCB WiE ) , PAECRIRE kb Ja sh i ) B BF 2k R
U TR BB BL , W0 EE R R A R BER R] (1 AUTO_DEMAG_EN BB #5E ) , MC121-Q1 i H
COMMUTATION_MODE 5 ek 77 %

405 MC121-Q1 FEHE T35 AN (8] t rp PRI ENEE /R (5 S 6AE | MIEFE N T3 e R SRoR A . #E)R 3l

FRAHANE] e 7R A (tLrp_sTarT) HI LRD_TIME_STARTUP HI/ECE . 7EHALZ AT | BEH A I 0]
(tLro_RUN) [EIE Y 320ms. {ETIUR B B2 28 B /R e (AR FERIIN A ) .

14 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: MC121-Q1
English Data Sheet: SLLSFT3


https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ98A&partnum=MC121-Q1
https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com/lit/pdf/SLLSFT3

i3 TEXAS
INSTRUMENTS MC121-Q1
www.ti.com.cn ZHCSZ98A - NOVEMBER 2025 - REVISED SEPTEMBER 2026

Pre-start Soft start Steady state

DOUT

Y
A

|
|
|
i
DOUT_ TARGET |----——-mmmmmmmmmoeme e
|
|
|
|
|

DOUT_START x /

DOUT_MAX

\J

Hall output/FG

(L OO LA - -

& 6-6. FLHL)E SIAE (K 52t

FERALIZATIAME , 2 DIN KAZALES , MC121-Q1 8 H A P & A RHBOE 2% S S E (a0 18] 6-2 Hh iR il
DOUT ) M E—~~H#z diZtk (DOUT_TARGET_PREV) #HF+ £ #i ) H b5 5 45 L (DOUT_TARGET). 7E i} ]
(DOUT_TARGET > DOUT_TARGET_PREV) , #} ¥ i % 1 PWM_RAMP_SEL ¥ & ; 7& Jk £ 1] A
(DOUT_TARGET < DOUT_TARGET_PREV) , ### % PWM_RAMP_SEL ( %4 PWM_DECEL_SEL = 0x0
i} ) 5 0.5 x PWM_RAMP_SEL ( 24 PWM_DECEL_SEL = 0x1 It} ) . PWM_DECEL_SEL = Ox1 £ i3 1 /i) $2
BERAG BRI, DL b R F AL P AR e i Rl ot 5 R 1) B S 2 R R I . 1] 6-7 Bon T R4l PWM_RAMP_SEL 1%
KA/ DOUT 741

A A
| | D | = 1 |
) i Duty cycle ramp | 2 i Duty cycle ramp |
(@) | | T 8 ] | T
0 l l : l
| | | |
: : : :
o *%/ | | 1 DOUT_ TARGET
s L e -
g | ® = 5
9 — | | (0] 9 — | [ a
332 | R 53 | | o 3
&5 ! | @ 85 ! & o
- 0 > — O | [I— _'Z\
© S | & B S =
> = @© > = | I >0
g3 | g g3 | gz
g @ 8 o9
n I | 2 | | D5
______ A m 22 - " o
| \DOUT_TARGET | |
l l : l
| | | |
| | | |
] 1 > t 1 1 . t
& 6-7. 77 LRk
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R L IR

2 L IE (DOUT_TARGET = 0%) 541 , MC121-Q1 4 RAMP_ON_STOP_DIS FJi% & ¥ 1% 1k B L.
21 RAMP_ON_STOP_DIS ## Jy 0x1 i, 7RI 2 LI 1L ( 7E tstop per W ) I, BT FET #RBE T HIi-Z 1K
. % RAMP_ON_STOP_DIS % &} 0x0 i , ##fF2 DOUT ( L PWM_DECEL_SEL & [ 2 ) fE 2
%, BEEATA FET A HI-Z IRE&E. — B FET 4T a&fHA | R4 STBY_EN M SLEEP_EN fi & , MC121-Q1 4k
B FIE . AU, B AR AERERR R A . DOUT_TARGET % 0% I HIHHLE IEFE 5140 & 6-8 F
7No

DOUT_TARGET = 0%

Device in Active,
Motor stop time | standby or sleep mode

|
|
t |
STOP_DET |
|
i >
|
|
|
|
|
|
|
1

Motor running

»
»

A 4

Depends on DOUT, :
PWM_RAMP_SEL, !
RAMP_ON_STOP_DIS, !
PWM_DECEL_SEL etc.,) !

& 6-8. 4 DOUT_TARGET = 0% B i) FapLiE 1 FE 5

B S
¥ PWM_RAMP_EN {7158 N Ox0 225 S tb il . 280 5 bR 2 53 DOUT H M Bk AE 1L
( %4 DIN ZB4LES ), A AT 6 S 80s UM e Bl BV A 2R FUR I . TI 230K PWM_RAMP_EN #
BN Ox1, DLIBE G AT ] FL At Bl R R

6.3.1.4 713 ( G ) ¥EH]

TEFF AL ( SPEED_LOOP_EN #4 0x0 ) &, WA (52t 55 (DIN). 525 bl 80 5 2% bbb i i
(DOUT) e #AH B ( MahnfE OUTx 5| B v (1 FEALAH L ) IOUEAE fr H i 2S H. MC121-Q1 TR g 1T 1)
HEF G & 6-9 Fion. hn® H #F FET Ly r < & 25 b HGk T #AH 20 (COMMUTATION_MODE) AiTiff il
= (PWM_MODE) it & .

3.3V pwMDC_MODE = 0x0

I

I

: SPEED_LOOP_EN = 0x0

: » PWM to DIN

| DOUT_ TARGET Applied

I DIN | puty Duty | DOUT |commutation, | duty cycle
PWM/DC_LT_'_ PWMDC_MODE = 0x1 | Curve "] Ramp modulation »| FETS

I

| » DC to DIN

I

I

I

Kl 6-9. 73 ( =L ) &5

6.3.1.5 AR (EE ) &5

MC121-Q1 B PR (8 ) fdlis , i FEARRM TESME (#w VM, 573 ) TR EEE | W
6-10 Fin. 8K SPEED_LOOP_EN % Eh Ox1 K /8 HE B A% |, i#id (DOUT x MAX_SPEED) 15 B i i ik
#E/H b5 (SPEED_REF). KK [ 48 Ui /R A5 B8 I LG o 1t 5 SPEED_REF AT HUAL , R ZEH L H) Pl BR
B, Pl BN Kp M K Z#Fi#Eir KP_RATIO 1 KL RATIO # 47 B B . 3 ¥ BF 8% 16 %
(DOUT_SPEED_LOOP) ¥ & ¥ FH AR 25t . 4 FE 3 % (DOUT_SPEED_LOOP) )i H LRI | A7 45 4
25 DAB 1 AR A A
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3.3V pWMDGC_MODE = 0x0

SPEED_LOOP_EN = 0x1
PWM to DIN - -

DOUT_ TARGET

DOUT_SPEED_LOOP Applied
DIN SPEED_REF Commutation, | duty cycle
Duty ,| buty | pout <S> ! ommutation, | AUy SYCE, ) FETs
PWMIDC —{ [ }— PWMDC_MODE = 0x1 Curve Ramp e Speed loop modulation

|

|

| DC to DIN Motor speed feedback from Hall
| MAX_SPEED
|

|

& 6-10. PHFF ((EE ) =4
6.3.1.6 #AH

HULA, A2 5E R0 7 A 7 HE3 DAERF 5 T R sh I id R . #AH BLDC HIMLAHe 785 — s B il ke
Witk. T RA MY, HEN WG AR TR .. SERMRAE MC121-Q1 A FE /R AR B 1R g KN HL i i
WE TSI, AITSEBLHEALEAE . B 6-11 J&oR T MC121-Q1 34T AT ML AR )= 1l . D9 SEBLIE
FIEALERE , MC121-Q1 L AURCEAE AN E T W2 18], HE R el N IER 3 TRk T 7

|Rotor Direction |Rotor Direction
Driver with

Hall Sensor

Current direction in
motor winding
@ Out of the page

® Into the page

Stator
Winding
Rotor
Hall senses north pole Hall senses south pole

& 6-11. BLAH BB AT RB]

MC121-Q1 XN ZEEE R T LA N Ui , T 504 BLDC HIHLAHe AR 2 .

o TR AL B A B B B IR AR IR

* @it HALL_OS_ANGLE Fl HALL_ANGLE_MODE {7 i3 B FE /R4 KSR m A ff1 , FH 18 i i 5 A 1

+ J@id HALL_OS_TIME #1 HALL_TIME_MODE 7 i B 7 /R AR AR A, FH T iy sl i ik ) 8

* EE HALL_INVERT A7%0 8 R BUAA A% Bt b AT SOil | DASORR UL T 1) i 82 A [+ F) 88 7% A2 Sk 2 7 1)
* i#id COMMUTATION_MODE fi7if 4577 i 5 i PWM & 75 LE % 2

6.3.1.6.1 E R/

MC121-Q1 &% T —H B F AN E RS | AT A MEEREE TN EREE. DU NE TR E SRS
[m) 4 B PR EE 2R 1B 5 5 3 AR SR iR Al .

6.3.1.6.1.1 F A EX

Mgk L B 6-12 WP (bR s (P /R AL T BS 3R T 1) 40 2 I | 2 R AR SR A I 21 1F W 637 (B > OmT).
SOT-23 Jm~F- 5| Jd 2R I35 g54 , DR IR AR G SRR s M) % 1WAk . 7ESbJ7 1R, SabR&E g H3E Ty
B, R AR IR BSAS I 2 1E 171 37
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Straight-Lead SOT-23
B>0mT B<OmT
Package top marking, Package top marking,

Die face down Die face down

AW AW

LT

N\ Lol /)
000 B

N =16t , S = Fithk

Bl 6-12. AR T3 TR A IR B0 28 e 77 1ol 52 X

6.3.1.6.1.2 BB ER IR H

WA AE W BN T Brp M1 Bop RIS B HL , JU Y EBEE R BUF S 4 5 S = A e . R IgmAT
Bop , T A EBEE /R BILAE A5 IR M S 5 O T i3 N T Brp , TR EREE ZRBILAE 25 R M HAS 5 s FL T

Hall Latch Output

(Internal Signal)

A
B
< HYS >
<+ <+»
A 4
Y > »
I I p B (mT)
Brp Bor Bop
(South) (North)

& 6-13. NERE RBIHES

6.3.1.6.2 Z i

MC121-Q1 $EHERMERE /R BA7 AL B i ) S 40 AR 2 [ w8 I I |, %W 2 th /R (AT MC121-Q1 1)
AT S B Bh ot T S A X AL B 5 2R . HALL_OS_ANGLE 7] Fl T % B & R A kN |, JEE M 00 3
43.6° , it 1.4°, HaAHARXS T8 /R B H IR FE AR P (A AR R B A Wk AR B A i S R A AR ) W]
ik HALL_ANGLE_MODE # .

T BRI 8 IR A B A i P 40 AR R A Bl S TR, B R HUAH FIR S S R B B 5, MR S T Bk Ak
HUHLACE . BRI/ 5B (thac os_ Time) T HI HALL_OS_TIME % & , 5% 0 % 2.6ms , Bilk4 10us ; i)
(B AR AR I (45 A AT R B 6 AR B A T i 2 /R BiAF kAR ) Tl HALL_TIME_MODE % & .

MC121-Q1 ##% HALL_OS_ANGLE. HALL_ANGLE_MODE. HALL_OS_TIME #1 HALL_TIME_MODE , i
0 250t TN 4 S R R B R I 1] (tpace os) o I R R DX 38 PR O N T B B0 AT BR R IR, B,
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HALL_OS_ANGLE # A -15.4°, HALL_OS_TIME # A4 150us , HHALLL 500Hz E 471}, JE 0 i g i 18] £
64.5us. 500Hz T 15.4° Xf [ 85.5us , [K LA RGE Fi/# 5 I 8] (thau_os) 9 (150-85.5)us = 64.5ps.

6.3.1.6.3 7yt thry

JT A MC121-Q1 S i — M ] SR HAR 5 58, AT SEBL i KA/ i82 4T« 1 6-14 o 1 AEJ7 il
T, R A TR R AR RS T AR R

South North South North |
Hall Latch Output B < Bre B> Bop B < Bre B > Bop

1 I I I |
—P: — tuaiL os :4— Benc[n-1] —>:‘— Bencln] —F:‘— Benc[n+1] _’:
I

Hall Offset |

|
eDEMAG—V: :4— _V: l4— Bpemac
|

y

OUT1 Duty Cycle
_\0_% :
| ! |
I
' I 0
] : |
OUT2 Duty Cycle ! 0% ! : :
! [ I j
eEleclrit;l

& 6-14. J7 i AR 7 I

EHFEME , ST TEIAE (0 ectica) PRFFEE , 8 DOUT. EREEBSNES S
HALL_INVERT f73:[F desE 178 180° AR 0 gyc N, RS OUTX Ui 142484 25 b Ul |, R4S OUTX Uiy
H4% 4 &= GND.

IBHRAS 0 pEmac HHPUE HAE S ISR, HRFEES Al ) DEMAG_TIME 7 05E o BT H 121 K Al S 1F
S OUTx HURARPEZ AT, 5 F b AL B 22 0F € T S4B G . IR G AT S KRS FE P (R A ST 18] VML R g A
OUTXx dii I LAY HE 2R UEE o >4 S BN B die /NI, R IES RS I e ] DX s ) AL P AR UEE SRR i R

1B W 1] (DEMAG_TIME) v & B NI EfE , tnl Hah#fiE. 4 AUTO_DEMAG_EN %4 0x0 i , iR [A]7E &
TAE M TR FF1E 2 , DEMAG_TIME A7 AR 445 F 4L J5 20 3 (8] A0 e 25 J01 ) () s ML % 3K 0 2 0 pemaG » 4
AUTO_DEMAG_EN #y Ox1 I, SR #AE TS Sh BUR | MR FEHLESE 3 M 0 pemac I, DL TFTissE
(1) DEMAG_TIME fIt 1k 18 R FF 220 8]«

6.3.1.6.4 Z(#/r
TR TT S, B R A S, PWM T EAE ETHA 0 srise BAEIRH EJHZ2 DOUT | JFFE T M 0 sparL
JAERIH R R 0% , 40 1K 6-15 . S5 fi b | B i H B2 B AR A 22 e o R AR RS 15 5 4 i

BT RE T 0 srise M 0 sparL MABELEBACEN AN BIRFSER R . 0 srise A1 0 sparL AL AT LAfE A SRISE Al
SFALL AT 4if%
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South North South North |
Hall Latch Output B < Bge B> Bop B < Bge B> Bop

I I I I |
—P: ¢— thalL os :‘— Benc[n-1] —’:‘— Benc[n] —P:‘— Benc[n+1] _’:
|

Hall Offset

_

! Bsrise —lh—>: :4—5:— OsraLL :

OUT1 Duty Cycle : | i |
| | l PN |
| |
|

|

I

|

0% | | !

Osrise —:4—»‘ I‘—b:— ?SFALL _’! r_eDEMAG 4_’__:_/I—JOUT i
| d N |

OUT2 Duty Cycle : ' "\ : 0% : : :
|

| Bpemac—»  le— ! ! !

BElsctr\c'al

Bl 6-15. B[ W 7R

%t SRISE. SFALL #1 DEMAG_TIME i AT4mFErs , W 0 srise~ O sra M1 9 pemac FIEAIRT 180° , N
0 srise BN .

6.3.1.7 PWM I

MC121-Q1 $#2t =Fp PWM HEHI# - [P, RO MRS . PWM_MODE % & PWM Wi [H 1 0 pepag 1]
AL AR A R m 2R, a0 17 6.3.1.7 frikd. K 6-16. K 6-17 1 & 6-18 AR T1E 0 pemac
B FEB AR A SERURS T R .

R T |, PIMEM FET £ PWM St a] gy S . [F) 25 A OB S0 IR IR &8 FET 1 JR4R A k%
RIIRBFE. SR, MRIEICWT R A AL G2 FE I K/, RIS R R el g H B M AL S, SRR
FHHNLEE 8T [

FEFBREAT , PWM RWHIRACH — B0 FET fR45508 |, HoRATE FET B8EEH | St i 5 —/Mikid
FET Ik e Tl fERDHEET , PWM S Ila A2 U A AL, (H iR s 20l DR 1FE ] fE
i

MC121-Q1 BB A MR , 25 Rai & 7 MR, DIESHR IR PR TR B34 | RN BTk SR i sl .

Hall Offset Signal Hall Offset Signal
(thaLL_os = Ops) (thaLL_os = Ops)
Bpevac— o Bpemac— A Bpemac—" — Opemac—" —
PWM: PWM: PWM: PWM:
OUT1/2 State aaL z oLz Lz OUT1/2 State HL o LL LL HL —> LL LL
Back EMF Back EMF

Winding 3 /—\/
T
current

current / Winding
|
Vs i i
o Veemr | Vum \\_/\
PWM K o !

Vouri Vo VVMVDS ; Vourt PWM -Vps : Yos :!_ﬁ‘s
Vourz PWM v i T Veewr Vours v : Vum iv !
Vos FD DS “Vps| PWM Vos | DS
eE\ecmca\ e
&l 6-16. A RHBRAT 0 pewac MRS . o
HEEEMAG B 6-17. XA FPEERHIT 0 pemac KT BHRARTEA T
v N —_—
B~ EE
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Hall Offset Signal
(thai_os = Ops)
Bpemac— D Bpemac— i
OUT1/2 State PWM @@ PWM @@
T
Back EMF
/
Winding
current
Vym
VEEMF
Vourt PWM Vnsy\/ Vbs
Vourz Yo o Veemr
Vs PWM Vos ]

Olectrical

K 6-18. RFB AT 6 pemac M BA AT /REE

% 6-1 JEon Tt PWM ) H MRIRAE . H Fongs @€ OUTx MiE i Eil FET S598 | L F#oRgh & OUTx MR b
ki FET 538 , Z £R% 2 OUTX MR A A FET AT A . B R ImMFE (S 5 AR B IR AL B a IR S A 4%
PR B NS S BRI S o Sl BRI HIF ORES . BN PWM (5 25 H 5 A 55X
( TP ) SER Ve T B fH PWM & 7S L DOUT.

R 6-1. i RER
PWM_MODE } T
IRFIFARA BiBH = - ?ﬁ X BEmA BIRRBISE | OUT1 | OUT2
DOUT PWM Sl )/ 525 X - . i
P i X H H L
N L L z
(1-DOUT). PR~ PWIM S 7 I 71/ 15 2 e $ 190 25 PR 97 56 0 49 1, e FPHR m 7 1
0 pEmAG A EE A1 A AR S 3 R B 1) P 1) FELATL PR 000
EEZ S X L L

6-19 E7x 7 PWM il a] . PWM SNt 8] BL AR BERES T FNLHIRAE H AP il A . A RIBRUIRAS
EZUY , IS 1 6.3.1.6.3.

T ] [
=M H 4 Y "'
| FH—(0) pwm on: ouT1/2 = HL | | F—() rwmon: out1/2 = th

PWM OFF (synchronous): PWM OFF (synchronous):

N _@ __ o OUT1/2=LL 7__¢__®___<___4/ 0UT1/2 = LL
> > ~\ PWM OFF (asynchronous): / PWM OFF (asynchronous):
I ouT1/2=27L | ouT1/2=1Z
out1 &9—— Y Y Y L goum out:1 g——1 ¥V ¥ ¥ \—‘FOUTZ
- e €) | ! (2 .
B e I i — - 4=(3) - —
[ - -(3)-» i s «-(3) = \‘
[ ]
t T [
— i — | L
e A Wre HWY LA
— ci — ‘ =
; R T )
| | e
N / o >
L - —-— ~————

Hall Offset Signal = High Hall Offset Signal = Low

&l 6-19. HHLFE AR HIRE
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BA PWM HEXAE PWM G (] <3 [ i 5 B P AN FET ( SRS ), Dok g sl i it s i ik — A%
Bt TGRS EE AN R FET , 4 H MRt NS eal, ARG ik A i diinish . s e R PWM 4 3]
W B BHE R AR DR B D), MC121-Q1 F#AIR 7 85 R D3 B4 | R 8k e S r B 35 78 AL SR 4 b o A AR Tl
LI RAEERT

% 6-2 JE/r ¥ PWM_MODE fi7fic & PWM i il 45 2 1 3 & .
% 6-2. % F PWM_MODE %1

PWM_MODE £z PWM 3 FEL7E KR 1l SR et ) IBHIRES
000b BE ey
001b ReE St
010b 52b e
011b 7 BE
100b )25 [/
101b [k A
1106 e 4
111 b b
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6.3.2 R LEE

MC121-Q1 Rk 7 BFXH e T3 . HURIR . 9. VM KRR, VM i IS BLURGER S 1 R 3 DI e -

HEN SRR AT R A 5 S SR 251

R 6-3. A3FER R AR AL i N

K63 T

FAULT Z M H #F 2% | FGIRD 5l RN 2 HwE
TE t rp I 8] P AR I )
ZE;‘J_\'E)EEE ;’Elj)ﬂ A FET 1r tlockﬁlongiretry 119
LRD_RETRY_DIS = (Hi-Z) tock_quick_retry Ji [ BT IR
0x0
BUER TR | 5t 5 YR ghetd 2
i@&@;gi Hég " ﬂgﬁ*ﬂ“ P FET BT ; BRI
LRD RETRY DIS = (Hi-Z) SR SREIRISL
Coox1
T FET 250, Wil 1R —AMH PWM 525t
FEL 378 PR A1 loutx ( &34 ) > Iyt | R4 PWM_MODE i# i FIIFIERT loury (1K) <
&L FET 429k Ji lLmir
. N VVM > Vovp J:ﬂ'/ﬂ‘ﬂ %@ﬂzjﬁﬁﬁ FET .
RN OVP_EN=0x1 (Hi-Z) Vvm < Vove FHERIE
e g e = M FTE FET FGRD_FAULT_SEL =
RIS N loutx > locp H. (Hi-2) T o1 {63525 4 Yk OCP HAFJ5
OCP_RETRY_MODE &g 17 5 BT i S i e IR 52
= 0x1 FGRD FAULT SEL = R SRBTE I E F:
e R FET B B
eSS i Ty>Trsp (Hi-2) 0x0 Ty<Trsp- Thys
M E FET e
RIEARS Vum < Vuvio TR (Hi-2) S Vvm > Vuvio EFHEE
Vum > Verame H #E i FET
B IR T VM_CLAMP_DIS = m(';i-Z) J& H & Vym < VeLamp
0x0

FG/RD 5| IS4 1a] IR 28 1] 2% S I3t FEUDL G 0 . 4% 1 38 L sl s il . % FGRD_MODE £ 0x0 mJ¢ FG/RD
gl HEC B o kAR RS (FG) fi i, WEERERBESHBLRE T FGC F5 %, MidkE
FG_MULTIPLIER £ , FG 5| BT 44 PN 308 /R AR IR A AR 172 1. 2/3 5 2 f5H P T . FG_MULTIPLIER
MABTEESRAAANFE MR BEBAHE BN R KEERD RE R ME R Ss. 4
FG_HALL_RAW_EN %24 0x0 K , FG 5IH{E 5 X R T H THiE KA (FG) Mt MERWMBEES. 4
FG_HALL_RAW_EN = 0x1 B} , FG 5| J{l{5 5 X} B T & /R BifF L kAR5 5%t . 2% FG_HALL_RAW_EN = 0x1
i}, MC121-Q1 A% FG_MULTIPLIER # &

FG/RD 5| JIRHE % 6-4 FHRBUEHE TIRE . B MEAESIE2OR S . BT E /2 HIRZS (K DIN = 0%
8¢ DOUT_TARGET = 0% iMifs 1t ) & , FG 5| IR 1645 H T 187 1 138 i i A U o IR ZS RS Bokb . )
i1, % FGRD_MODE. FGRD_INVERT Al FGRD_FAULT_SEL f7 4l &% TR~ N FG 51 LAY R
FHAES , WGBS T8 /2 FRSK | FG SRR AE i (GBI Ehi sl ) .

b 2 E R A5 7E TEST_FAULT F1 TEST_FAULT_STATUS Zf7as. TEST FAULT 25 77 4 BALE B i i Sz i
IRZ, 1 TEST_FAULT_STATUS Z 778 0 & FrEt AR s e~ |, ERFHIER.
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% 6-4. FG/RD Z|B4TH
FGRD_MODE | FGRD_INVERT |FGRD_FAULT_SEL SRR R PR OVP. OCP. TSP\ UVLO &
fr fir fir Ei-7N
0x0 0x0 AN

& Y RS 5 B 1 =

0x0 0x0 0x1 EORIS
0x1 0x0 4 YR SRR I AR - AEH

0x1 0x1 # ™ RiEE
0x0 AiE

0x0 Hi Bl -
0x1 A IS

0x1 o0 g

X ApC=}

0x1 i A=)
X ox1 ERRS EOA s
6.3.2.1 i TR

MCA21-Q1 R 085 THF R IIRE | 4 (5 RIS TSRO ] (tro) 19 A KU EITE /KBRS | WA 4 FET
(=PHAS ) o AR TR , FG/IRD 51 IMRYE R 6-4 fR/ni TR . tirp 7E)5 305 51118 i
tLrRD START WIE , MAEHENLIZIT (523 ) B | tirp W tLrRD RUN WE. AsiANE , 24 LRD_RETRY_DIS = 0x0
i, B E IR K 6-20 s

TE I e B8 R AR MR L/ 1 1 v sh ), Bl KK LRD_NRETRY_STARTUP %5 . R F iR I 8] 5 35 5646
M) (4 rp_sTarT) M. WERTESE M LRD_NRETRY_STARTUP WX 5 # 7RSI FTE , MC121-Q1
BENAK F AR (Yook tong retry) » %M/ LRD_LONG_RETRY_SEL X tirp start Wi. KEBRM NS
MC121-Q1 Kt B sl bl . X T RS BIE s EIX | PRod =l LRD_NRETRY_RUN #0€ |, 1M
BRI 18] (tLrp sTarT) FIPRIE H K (B LREFAAS . U1 R T FHIRASTE 56 i LRD_NRETRY_RUN K E 2 5
PHRAFAE , MC121-Q1 H4- F-UHE K TR 8] (Yook_tong_retry)e J 25 1) HLAIL S 2015 514 5 P 45 585 — Y 3 ok FA
FAFN ) E A, 4 & 6-20 B . EEARET A ( Pustei K EIR ) g5 0 0UE R LS s TS S BT as |,
K 6-6 FiK.

Number of retries during first Number of retries during 2™ and

start-up before long retry time subsequent start-up before long retry

(LRD_NRETRY_STARTUP) time (LRD_NRETRY_RUN)
tLRD_START tLRD_START

tiock_long_retry

tiock_long_retry
< e e <
5 < »> <
»

\4

<>
<+—re

f
Yiock_quick_retry lock_quick_retry

tiock_quick_retry = tLRD_START
tock ong ety = LRD_LONG_RETRY_SEL X tiook_cuick_rety

& 6-20. 24 LRD_RETRY_DIS = 0x0 i , & T2 ERF 5 M5

FERSASIBAT WA | L RHLIEAT R I B8 T 5 HIRAS T ((tirp run WEEE/ZRBRAR ) |, FTfF FET 825 ( s=kE
&) , FG/RD 5|RH#E £ 6-4 IR/RE PR BHLIE AT I AR I 2] 5% 7 55 5 R 25 i 0 =1k 3 i
LRD_NRETRY_RUN #3E. MC121-Q1 K45 — MK BRI 7] 7R 5, A TR ST P EaRl 75
& 6-21 Fis.
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Number of retries during motor Number of retries during motor
run (LRD_NRETRY_RUN) run (LRD_NRETRY_RUN)

tLrRD_RUN
l—p!  tRD sTART tLr_sTART

-— T tIock_long_reiry

>l ple e ple
| P —Pe > P>

tIockﬁquickﬁretry tIockﬁqulcl&retry
tlockﬁquickfretry = tLRDﬁSTART

tIock_long_retry = LRD_LONG_RETRY_SEL X tIock_quick_retry
& 6-21. & LRD_RETRY_DIS = 0x0 i} , BT #A# F i =R T HIMN 7

Hid B E LRD_RETRY_DIS = 0x1 , MC121-Q1 &4t T 7% 42 5 kA 3 il ¥ 5 80U 73 5 DA Z s 11 ik
T, K 6-22 Fira. HHLIEAT A] DB YR S A7 s g (B HEEAR ) SRIKE .

5 consecutive start attempts

tRo_sTART Fault is latched after 5™ start attempt till power
reset or wake-up (sleep exit)

— >
4>

t\ockiquickiretry

&l 6-22. 24 LRD_RETRY_DIS = 0x1 i} , # B ERFIIMNNF

6.3.2.2 FLIFRH]

MC121-Q1 $E LA L & (0% b B BRIETIRE , FT7E)a 30 B RE 5 &0 N R ML e 2 i s T s . 24
HALAH R 1w BRER , MC121-Q1 R AZ AR &7 %, i@t Wi FET Skszol s bRl .
ILIMIT_SEL AT 5 & H A PR i R . PWM_MODE 7. 7F Bt R il SC T 1) y o AL IR B F 2D . b eiR &
TERIRE , 1IX 5 35 6.3.1.7 HETRF PWM SE7ES (R 2R40 .

WIS AL AE T —A4 PWM &I AR & T I BE , MR FET BAE 55 —A> PWM & 31 4 4245 55 FIR
Ao WMRBEHRRAE T — PWM FIITFAERBEE I BUT 005 SR a5 (5] 38 H $6e ) S02R S P € 1 3R BPIR
A, W #E 6-1 iR

YL ST I B B PR E RN PWM 5 48 E sk g B LA PR A F PR . H it BRI ShReth e T
A PRSI E ) PWM (523 EE . RN ZE g BHE LTI, S iRESHL4 Re e et ot . &
6-23 il ] 6-24 7R T 3% 8 HA H i PR 1 77 S 7R B .

MC121-Q1 7EEEA PWM A HAFF GG IS X 1 g HEI0 0T Fc B A9 e (8] oy B (R] al i@ i % & ILIM_BLANK_SEL £
HHTECE . vt B EA TR E M HTARUERT (/] . procléns (mnl @i ILIM_DEGLITCH_SEL {7t & .
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h b

W LV, ;
e LI

lumr |

Internal
PWM

OUTx

leriDce

————— -

Kl 6-23. 3Z A # IR BRI AT R R R S R ,
A 6-24. B 100% PWM 575 32 B B R iR PR Ailia
T

6.3.2.3 IR (OCP)

MC121-Q1 Rt 29" (OCP) Thig , H &9 OUTx 5l ERSEMRIIER FET % 2 EiE (VM) 5. Mk 2% LA
K OUTx 5| Jilz (A5 B (5200 . 244 FET BIHRESEE T OCP R1H (Iocp) A HIK T OCP Hii g g fik it (]
(tocp) ( & & 6-25 Fiizn ) B, RESEEH HHHHIFTA FET (Hi-Z) , 7+ H FG/RD 5| &R % 6-4 R,
OCP & 1% & H1 OCP_RETRY_MODE ## .

Overshoot due to OCP
/ deglitch time (toce) g :

Motor
Current

\ 4

tocp — W 4— Time

| [ —— t\ockﬁlangiretry _’l

& 6-25. OCP #4E

4 OCP_RETRY_MODE # 0x0 ', 7E tiock_tong_retry ™ IG5 G , MC121-Q1 2 FFARIRE) HAL ( AN TS BB
B) , W P 626 FiA. took ong rey 18IS (LRD_LONG_RETRY_SEL X tirp start) W E . 4
OCP_RETRY_MODE #¢y 0x1 i} , MC121-Q1 7£ 3 RE B2 ( I A B tiook jong_retry BOE ) 2 4 ¥X OCP
FE AR . U L YR T A e (IR REAR ) DAERRMBCIRAS S, A REEAT SR AL HBLE AT .
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OCP_RETRY_MODE = 0x0

OoCP OoCP ocP OCP OCP

A 4 A4 A 4 I 4 A 4

t ] 1t
F W lock_long_retry N P t\ockﬁltzngiretry N W tlockﬁ\ongiretry N w tIczckilongiretry o W lock_long_retry
< > < > < > < »

OCP_RETRY_MODE = 0x1

OoCP OoCP ocP OCP "
% Fault is latched after 4™ OCP event till power

reset or wake-up (sleep exit
v R v p (sleep exit)

tIo(:kilongiretry P t\ockﬁlongiretry N |, tIocki\ongiretry
< » ¢

— ]
A
A 4

6-26. OCP EifiER
6.3.2.4 VM X JE4i5E (UVLO)

MC121-Q1 B RIEHUETHRE © 24 VM 5] BT UVLO FERBIME RIS Vyvio B, Z2H 84 38 sk .
R VM [E2 EBREAL (VMpor) TREEIELLT , WEZEKE A . 2 UVLO_SEL = 0x0 i , g8 EH H Vyy B &
JFE UVLO EFHRME L L, mNLE T EmE |, W - 6-27 fim. 24 UVLO_SEL # Ox0 I, 24F4R 2785 B
UVLO_SEL = 0x0 [ UVLO LJHRIME L, (HENUXAE VM BT 2 UVLO_SEL 1% & 1 UVLO LTt I{E LA
A IFIRIEAT. 24 UVLO_SEL # 0x0 H 3.15 < VM < Vyyo ( EFF , #4E UVLO_SEL #% ) i , VM UVLO
WAL THOEIRES | BT FET #3852 |, JF H FG/RD 5l IR 2 6-4 fEn .

A

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

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

active mode

Device status Device enabled, active mode Z Device disabled, fault mode % Device enabled,

»
L

Time —»

&l 6-27. VM UVLO iE{T
6.3.2.5 VM & [E{£3* (OVP)

MC121-Q1 E&L BT IhAE © 24 VM HE# Vovp EFHBIMER , 22 A FET ( &4 ) . FG/RD 5] IR
# 6-4 FRRIE . 29 VM HRFE R Voyp NREBIELDL R, 242K EIEH 21T OVP HfiH OVP_SEL #1Tix%
B, areUEi s OVP_EN B N 0x1 IiLLE . 24 OVP_EN = Ox1 B, 4 SR8 Jin s sl sk i 307 1) A6 0] 1) 35k i g 4
(DOUT_TARGET) £4221L , OVP ¥4 Bt i -

OVP EA5[E 5E 1) 7T0us Fua iy it 1a] | AT LAY Ktk OVP fii% . Jydé 4 b1 T HLIE 3847 W] (I E S VM I64E
M S BRI OVP fil k| 7854 18] 1 b AT R (8] B 30 1R) 2 22 B o e 2R . b Ah 70 308 il 1 g 30 ) 4y 2% 4%

OVP. MC121-Q1 #2fittH OVP_BLANK_EN = Ox1 ¥ & [ nl il & jH Faff (5. 4 OVP_BLANK_EN = 0x1 i} , 7EU&
o 2 L IX (A PR RR , DAER S OVP Rl & #etE | JEnliEit OVP_BLANK_SEL {7 % & N 1ms 5 4ms.
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6-28 IR AN A B R ) OVP Rl i . fEJ7 ederah , Bof LI N RS , JF B R a7 R
(6], e Hs M3 1] 5 TR 46 B

A

OVP blanked

|
OVP_BLANK_EN = 0x0 s

A 4

OVP_BLANK_EN = 0x1 |
|

DEMAG,

SILENCEAN7
| |
| |

DEMAG, ,

SlLENCE_ANGLE ke
i [
I |r/
| |
1

|
|
|
|
I I | I |
| | | | |
= 1 | | | | |
OVP_BLANK_SEL = 0x1 :<_§> :1<6_O_p£: | | :<151§> | :146_0_;E : | |
1 »
A | | | | | | | i | |
| | | | | | | | | | | |
! ! ! ! ! ! ! !
OVP_BLANK_EN = 0x1 — ! | | — ! | ;
OVP_BLANK_SEL = 0x0 4ms > :ﬁo_lﬁ: ! ! 4 _s_,: :EO_PE: ! |
1 1 1 1 1 1 | 1 1 »
| | | | |
| | | | |
4 | | I | |
SRISE Peak duty SFALL | | SRISE Peakduty | SFALL | |
| | | | |
|
|
|
|
|
|

Applied duty cycle

S Eaiuiniiein) tabebeb bt niy Wb
|
|

vy v

& 6-28. OVP il

6.3.2.6 # KW (TSD)

LS R E R Tresp i, MC121-Q1 #OeWrshRepk i . ASeWrifEl | H ¥ T FET 425 |, FG/RD 3]
JEAR3E 2% 6-4 fronihle. A IRE FEBIZ 4K (Trsp - Thys) , #efFK B3k Zig17.

6.3.2.7 £ERRHLIR (VM) &AL

MC121-Q1 ML E R AL IhEE , HTRHBI N EVEREAEGEETA VM 5 LA EERIE, X4
VM_CLAMP_DIS ¥/ Ox1 i, SH7 ShRE# 2R . 24 VM HLJELF] VoLamp BN |, 230305 267 UBR &1 VM
UM . EHOEGERT , mid FET 4T &FHAS |, BLIRSNE k. 07 iR REae IR RE i, E R A0 A B 22 4
TAEX (SOA) e MMRME. kit SOA FRIER , #HiThRe sl H . WRsE A =T SOA MUEEMEER , LRI
&AM TVS .

By
s T A, BB R E (TSD) #ks |, A diis A , BE TSD Mgk
6.4 ZRFThREAE
6.4.1 T/EMEC

1 Vym BIEKT Vyyo HIEH Dy > 0% I, S3FRBE AN TARRI. AfEZL twake IFIRIZ )G, #3404 REm R
LIPS
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6.4.2 FEIRAI/FHIFER

MC121-Q1 HARIhFEREARA 2 | nl@idfic & SLEEP_EN = 0x1 K5 . 7EREMREE A ( SLEEP_EN = 0x1 H. DIN
=0% )~ , SfREd 2 i (G4 FET. B/ Bmiaill. e i, Wt s EmE ) , M
VM 5] IR B AR R E S I (lvmg). 75 PWM i A0 (PWMDC_MODE = 0x0) ~ , 4 DIN > 0% ##4% twake
o o, e R R 3 N TE B A 20 (STBY_EN = 0x0) = £ MLz (STBY_EN = Ox1). 7& 45 1l % A\ A =X
(PWMDC_MODE =0x1) T , Z¥ 284k WHEIR e fiE | PWM/DC 31 _E B R LUK T Vg HHR2E twake-

4k HEEAR A X (SLEEP = 0x0) J5 , STBY_EN &g #3147t DIN < DINO B [1)iz47 k%5 . 4 DIN < DINO H
STBY_EN = 0x0 K} , MC121-Q1 UL DOUTO *} 37 1) 7 25 L sl FE R A F AL . >4 DIN < DINO H STBY_EN = 0x1
i, MC121-Q1 {5 1E ELIZ 4T (DOUT = 0%) F-Ab FARHUIRZ .

Jo# SLEEP_EN 1 STBY_EN HUfif{# , *4 DIN_OFF > DIN = (DINO + DIN_HYS) & , MC121-Q1 LA 522 i 2k
PEE I 5 A5 EEBOH B IR B ML . 2 6-5 V. 7 MC121-Q1 ZEREIR A MU R R IS4 IR A .

B/iE
DIN = 0% X T PWM $i A=, (PWMDC_MODE = 0x0) Y 0% 25 , BAK DC ( Bifil ) i A A
= (PWMDC_MODE = 0X1) MET VDC 0% FIE R HE .

£ 6-5. FEIR/IFHHIRAZIT B4

SLEEP EN | STBY EN SR A T SR DOUT H R
0x0 g DOUTO PWM
0x0 DIN < DINO st
Ox1 IR 0% Hi-Z
i1 DIN #%
X X DIN_OFF >DIN = (DINO + DIN_HYS)|  TfERik | diaste PWM
HwE
ox1 X DIN = 0% ; ZIIL [4] 6-8 BRI R, 0% Hi-Z
0x0 T DOUTO PWM
0x1 0% < DIN < DINO et
ox1 JrEnpIN 0% Hi-Z
6.4.3 HEHEC

MC121-Q1 A5 1k R Gi kb |, 4n 5 6.3.2 thfTid . EFEIEN N |, HmBE S bl | IF H8E 5 B E 5 H 5
HLL

6.4.4 J iR — K ME AT G 2Py 77

MC121-Q1 R AR g At R, |, %R T , PWM/DC #1 FG/RD 5| i 2 £ T 2844 ic B AR Y 12C #3200, 12
RV AE OTP Yufe =l N il — kPl gmAE (OTP) fAfias. & 6-29 Eir T E A ZmFE MC121-Q1 12 A hf
HHE

2
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12V _H
I l
Programmer 3.3V I CauLk |
(Controller) 10 kQ — GND VM
SDA i [ ] SDA 1
] 33V (FG/RD) [ H § z
o
10 kQ L S g
L[ ] . [ 2 o
sC I:J I_:I (PWM/DC) out I::I_

Bl 6-29. I2C 4R 2880 KRR
MC121-Q1 i@ it PL R 5 B N R G AR A 2R OTP A=,

1. ¥ FG/RD 5| fih: 2K sE~F I LA (20-80)% 2 (B IAEA (5 =% L) PWM/DC 5| it i (416-833)kHz i [l P4 11 =
WM 5 S 16 2 20 ANAM, WiRE AN FER . 12C 82 ORI G R 20N (R K

2. JEid 12C 5 MC121-Q1 {5 , 4 75 7 I FFAE RS AT U 5 N DL A7 A i BN T T B

3. AT PCBEERF A EER OTP WAZRAE |, W EBANE(E WA MC121-Q1 HIE S IHE (VM) fREFE
8V Ll L.

4, FEESEE N OTP 4fafi it A %47 02h. 01h. 04h 5 A USR_OTP_PRG_UNLOCK 2717 2% LA 4
OTP #ufetsi=.

5. BK AN OTP f7fif #4317 4mF% | iE# 1b 5 N\ USR_OTP_CFG #1741y USR_OTP_PROG_ALL f7.

6.5 ZrRiE

MC121-Q1 SCRFEMNAGR AL URT OTP e iilal FiEAT 12C Hf. 17 6.4.4 #iR T HE AN LA S A A7 45 1)
Jiik, RN OTP gifetbia LAE R G R TH AN 2R W) A2 OTP A4t as (K535 o Mg R A A AR 48t 4
AT LUE 12C #2105 MC121-Q1 33, LUR &1 T 12C i@ 5 s e gnfE 2

6.5.1 I°C iF/=
12C B2k i #ELL (SDA) Al Fr b L4 B BH IS 42k (SCL) k. M2k NI , SDA Fil SCL £ # 4 i .

PR ARG (W T R ) 4R B TE T A B ) R R . E%‘J%ﬁﬁﬁﬁdﬁ SCL & 5 M#s b, #Hil88ic 2
PR AR IR BAE AR S T A MM L R B 2 AR o AR AR AR T i A AR A 1) T R e AR s . AR I
fHHR , MC121-Q1 42 12C 2k B ai ik

MC121-Q1 HIZs -tk 0x65.
6.5.1.1 12C i&£H

12C BEHURIE TR T NS SNBSS, PRI BB AT E R LR — AN R B 55 BRAMBE R0 7 ALl , JFKe
R/W {7 ¥ B Ob. {EAM AT LABAIAE 5 (ACK) MR 5, 2 &% 48 1 A& TUE e CELHE 1O 37 A7 2 1 8 Atk .
FEAM AT A ACK A5 S HEAT IR ( BN fras il ) J5 , 28 a F S T AOR R 3 % AF RSTRT , Ja 4k
el , IR RIW AL E Y b, DLFRIR — UG IR . $2 45 a5 1R SDA 2kl , DA AME AT A7 25 2
o HMLL ACK {5 S HEATMIRG , BLI7R AMBL OOk A I S0k 5 A7 4 i
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P A S AR S AN SR PUN BIE 5 o AMBARPRAERR I P IE SDA £k Bk 8 frarfras il . 7R ,
PR RS A E A0 — DI ERIN (NACK) 55, FIAMAIF RIS 5 DUE IR E PR 2. AR5, 2 8 as Rk
E—AME AT

l Repeated Start

START 7""}\53’{'3’;26'3' RW=0 | ACK 8-bit Register Address ACK | RSTRT | 7-bit Follower Address | RiW=1
A
sToP | NACK 8-bit Data ACK
& 6-30. 12C BT 51
6.5.1.212C B\

FHEAE 12C Bk AT E N, HI SRR LR ERIE—A START Bah&F |, EIRANESATR 7 frdthdl | IF%
RIW 7% &N Ob LLERE NERAE . EAN S LABIIAGL (ACK) MR G |, $2 2 2% h 2 i H AR 2F A7 2 1 8 fr it
e, ARG SR BE . AN RS E R IR DL ACK LR 5, 8 gs st A i% 8 S8l . AN 1F DAE & 1)
ACK f7m R | 8% LL—A> STOP {5 1k 24 Rk & b4

START 7'%5(?{"3"52”3' RW=0 | ACK 8-bit Register Address ACK 8-bit Data Ack | sTtop
A 4
Write to Memory
& 6-31. I2C AR5
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7 S 74 st

2 7-1 F)H T ARG AR A OTP 4 Al T 4 MC121-Q1 AT 4 FL (1) 2 A2 2 it . USER_OTP it ( Hbdik
0x00 % Ox1B ) G & Al 7E Ji B et A & ity R G A 7= M IR AT g fE 1) OTP 54748 USR_TM ZFf74 i ( Hohk
0x20 & 0x26 ) $2fAHCHC E | 1 KRG Wi N R BEREE 2R G0 JE A W AT 300 TR s B g P AN ol 2, . o oy
NERFRE. CREN OTP 747 TH LHEESMRE S AMEWE . bk OTP J5 , A 74 el =0 T 3
W EE |, (HEPE OTP {228 1F i Ll a8 BRIAME . MBI Z5 /788 USR_TM J13E OTP 1728 27 17
e N LR AL
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7.1 USR_OTP %78

R T-1 5107 USR_OTP & A7 83 HIAF il SR MM AF A7 8% o R 7-1 RS i A A A 2 i 7 1 k0 2 A0 9 DR B o7
B, IFHANBEEF RN

% 7-1. USR_OTP HHF%

WBR H5 A RAIR il
Oh INTERFACE_CONFIGO EORESFREO0 H711
1h INTERFACE_CONFIG1 PR E FAe 1 TW71.2
2h START_STOP_CONFIG Ja BNANE 1L B A AR A 11713
3h DINO DINO % & 714
4h DOUTO DOUTO X & 11715
5h DOUT1 DOUT1 X & 41716
6h DOUT2 DOUT2 & W77
7h DOUT3 DOUT3 & & W7.1.8
8h DOUT4 DOUT4 &8 719
9h DOUT5 DOUT5 & & 9 7.1.10
Ah DOUT6 DOUT6 i E RRARY
Bh DOUT7 DOUT7 & & 7112
Ch DOUT8 DOUTS8 X & 7113
Dh HALL_TIME_CONFIG F T R AR B 18] ) e B 2 74 W7.1.14
Eh COMMUTATION_CONFIGO e E A A7 48 0 7115
Fh COMMUTATION_CONFIG1 e [ i B A AT 1 1 7.1.16
10h COMMUTATION_CONFIG2 e e B 2 A7 A 2 7117
11h COMMUTATION_CONFIG3 e lr o B A 708 3 1 7.1.18
12h PROTECTION_CONFIG FT DR v B C B 75 7% 7119
13h CLOSED_LOOP_CONFIGO MAX_SPEED K f&A 871 7 7.1.20
14h CLOSED_LOOP_CONFIG1 #1347 MAX_SPEED (1] KI_RATIO I MSN FIH ¥t 77 7.1.21

DOUT_MAX
15h CLOSED_LOOP_CONFIG2 135 i) KP_RATIO FI LRD & H17.1.22
16h GENERAL_CONFIGO TR F PWM £L3) 1 7517 2% 417.1.23
17h GENERAL_CONFIG1 AT ILIM_SEL. /KA LRD 15 & 1137 7 8% 11 7.1.24
18h GENERAL_CONFIG2 T VM L. TUR SRR /R 3B 95 7 4% W 7.1.25
19h GENERAL_CONFIG3 F T8 RS E0R LRD B 1A 251785 17 7.1.26
1Ah GENERAL_CONFIG4 T DEMAG Mg & B B 1 HC B 2 17 s 7127
1Bh USR_OTP_CRC M 1A USR_OTP 5 FTfd CRC M3 17 4% 177.1.28
FAINL G 1) R 2T b A& RN ER B IG . R 7-2 R TG T I A s e R Y AR
% 7-2. USR_OTP V5 i 2RI
waxe | Rm | e
BEHR A
R R ER
EPNC L
w w EN
S ALEERINE
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i FIRA

]

i

-n

A1 JE HE SR IE

Product Folder Links: MC121-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLLSFT3


https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ98A&partnum=MC121-Q1
https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com/lit/pdf/SLLSFT3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MC121-Q1
ZHCSZ98A - NOVEMBER 2025 - REVISED SEPTEMBER 2026

7.1.1 INTERFACE_CONFIGO %173} ( fW#% = Oh ) [E /L = 00h]

INTERFACE_CONFIGO 5 7-3 Flizr .

R[] B

% 7-3. INTERFACE_CONFIGO 7758 Bt i B

fir

TFB

RE

LA

L

7

HALL_DEGLITCH_SEL

R/wW

Oh

JA R BB R AR IR ) HALL {5 592
Oh = 1us /R IR [H]
1h = 2us /R HURIERS 7]

PWM_IN_RANGE

R/wW

Oh

A PWM {5 5005 MG
Oh = 80Hz % 90kHz
1h = 20Hz % 22kHz

PWM_OUT_FREQ

R/wW

Oh

#%#E OUTx L PWM Tl
Oh = %t PWM 4l 25kHz
1h = #it PWM #iiZ N 50kHz

4-3

ILIM_BLANK_SEL

R/W

Oh

D BRI (ILIMIT) 3235 E B X IR 16 AN BRI T R (8] Atk R ARA T

R ]

Oh = TS H I

1h = 160ns Z/MHEF
2h = 320ns #AMH R
3h = 640ns ZiSMERE

ILIM_DEGLITCH_SEL

R/wW

Oh

e T3 S LR PR A (ILIMIT) PRI D K e ]

0Oh = 600ns HiJ U ]
1h = 1.2us HLRIERT i)

1-0

UVLO_SEL

R/W

Oh

PR A 2 R e B )R

Oh = EFFRIE 3V AT FFRI{E 2.7V
1th= _LTHEME 4.2V F1 T FEBIE 2.7V
2h = FABIME 5.7V AT FEBIME 2.7V
3h= LFBIME 7.6V AN FERIME 2.7V
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7.1.2 INTERFACE_CONFIG1 %728 ( /W# = 1h ) [/ = 60h]
INTERFACE_CONFIG1 1% 7-4 ffi7R.
ACIEMIS N

% 7-4. INTERFACE_CONFIG1 F{7E8 Bt il
R FB KA Shr ]
7-6  |DIN_HYS RIW 1h Sk i 1 2 i B o 2% O BEHS DIN_HYS.,
Oh = 0% , Tehk
1h=1.2%
2h =2.4%
3h =4.8%

5 STBY_EN R/W 1h A kAR A HLIE . AL E DIN = 0% i OUTx HI47 4.
Oh = IKZh#57E DOUTO 578 b N Xt Lk 47 4 )

1h = BN ARLE te gep EAEFMIH . (HFTH W EE B RERSBDIRA | B
67 B et 2 e A

4 SLEEP_EN R/W Oh 24 DIN = 0% I Jei FEHR A

Oh = ZAFIBEARAK . IRE) FHIRA B STBY_EN Hi#fii -

1h = j5 FBEARAIC. DOUT RIBEZE 0% Hith sth | IF ARz
tsLeep WIIRIEA BB B K IR FE HE N AR I FERRARAE 200

3 PWMDC_MODE R/W Oh P PWM SR & 4 A

Oh = PWM 5| {23232 4 PWM (5 25 L Lg% il

1h = PWM 5] 42 524540 FL PR s ] A L3 o

2 FGRD_INVERT R/W Oh TERG TR B AR PRI R IR 4% FG/RD 51IHIZ 8 H~F

Oh = FER:FHERE B AR AF IR M) | FG/RD 51l B AR AL P A 2K
1h = (EI T3 B AR a9l ] , FGIRD 51 I s v A 2K

1 FGRD_MODE R/W Oh #$% FG/RD 5| Itk

Oh = FG & ) Wi

1h = RD %73 F R i i b

0 FGRD_FAULT_SEL R/W Oh P FG/RD 51 i 751 2 a AR s o

Oh = FG/RD 5| M 535 % 7 4 5 Wb

1h = FG/RD R4 574545 iR 3E. SRR R R it i
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7.1.3 START_STOP_CONFIG %778 ( fi# = 2h ) [EfL = 89h]

START_STOP_CONFIG 41 5% 7-5 Ffis.

bR S NS
% 7-5. START_STOP_CONFIG #7387 B i) B5

A FE eyl Fhr L]

7 RAMP_ON_STOP_DIS  |R/W 1h BRRAEAT IR B E R ST | SRR i 4 TR A E &
a4
Oh = #i4if PWM_RAMP_EN. PWM_RAMP_SEL Al
PWM_DECEL_SEL {6 54 R 2%
1h = IREIFHUE LAy A0, STERKE FET W8N HIZ R4

6-5 DIN_OFF R/W Oh RN G B, TR G AR
Oh = Z5f ; {775/ DOUT 2 0 f% A 2 L I
1h = 4N 52 = 90% I, DOUT M4t A 0%
2h = Hf N\ =t = 95% K, DOUT Bebt N 0%
3h = 4N A HSET 100% I, DOUT Wis iy 0%

4-2 DOUT_MIN R/W 2h L5 N (5 % LA DINO A1 DINOFF [l , DOUT HiAH Az % i
/Ml
0h =0%
1h = 5%
2h =10%
3h =12.5%
4h =15%
5h = 20%
6h = 25%
7h =30%

1-0 DOUT_START R/W 1h PeREHHLR Zh N B i DOUT. DOUT MZWIGAHE AR b7 B bz
L.
Oh = FFA AN 35 DOUT_MAX ] 12.5%
1h = ¥4 DOUT_MAX [f] 25% , 1¥fth DOUT_MAX ¥ 25%
2h = JF¥F 1 DOUT_MAX [f] 50% , 13 th DOUT_MAX ¥ 50%
3h = JF#F s DOUT_MAX K 100% , FI¥AH DOUT_MAX {1 100%
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7.1.4 DINO #7235 ( fW# = 3h ) [EAL = 16h]

DINO 15% 7-6 7.

R [ SR
& 7-6. DINO #7748 7 BLit ¥

A TR By RAL B

7-0 DINO RW 16h BB I B B2 (1 /MR 15 4 B DING
DIN = 100%*DIN0/255
Oh =0%
1h = 0.39126%
16h =8.8% ( BRIMH )
FFh =100%
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7.1.5 DOUTO #7473 (fR# = 4h ) [FAL = 1Ah]

DOUTO W& 7-7 Fior.

REFNCME.
* 7-7. DOUTO /727 BB
Br FB R Hhr L
7-0 DOUTO R/W 1Ah 4 DIN < DINO

DOUT = 100%*DOUT0/255 I , ¥ Bt 5%tk DOUT
Oh=0% , fiif5 FET #2605 , 4 IRZh 28 T HIZ k&

1h = 0.39126%

1Ah = 10.2% ( ZRIAfH )

FFh = 100%
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7.1.6 DOUT1 &4 (fW#8 = 5h ) [FAL = 20h]

DOUT1 w15k 7-8 fiur.

R[] B
% 7-8. DOUT1 FAHFB U
(A TFB Byl LA L
7-0 DOUT1 R/wW 20h * DIN =12.5%
DOUT = 100%*DOUT1/255 i} , &t 52t
Oh = 0% , W/ A CRIFIR AT, K BREh a8 B T Hz R
20h = 12.5% ( BRIME )
FFh =100%
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7.1.7 DOUT2 #1735 ( fW# = 6h ) [SAL = 40h]

DOUT2 w15k 7-9 Fiur.

REIRCRER,
# 7-9. DOUT2 HFERr RN
R FB KA Shr ]
7-0 DOUT2 R/W 40h 4 DIN = 25%

DOUT = 100%*DOUT1/255 I , % & iyt 725t

Oh = 0% , B/ IRFRIR R | K5 0RE) 3B FHlZiRas
40h = 25% ( BRMH )

FFh = 100%
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7.1.8 DOUT3 %773} (R = 7h ) [FAL = 60h]

DOUT3 ik 7-10 fhw.

R[] B
% 7-10. DOUT3 F#78F B
(A TFB Byl LA L
7-0 DOUT3 R/W 60h 24 DIN = 37.5%
DOUT = 100%*DOUT1/255 i} , &t 52t
Oh = 0% , W/ A CRIFIR AT, K BREh a8 B T Hz R
60h = 37.5% ( ERIMHE )
FFh =100%
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7.1.9 DOUT4 #1735 ( fW# = 8h ) [SAL = 80h]

DOUT4 fik 7-11 P

REIRCRER,
% 7-11. DOUT4 FE8F B
R FB KA Shr ]
7-0 DOUT4 R/W 80h 4 DIN = 50%

DOUT = 100%*DOUT1/255 I , % & iyt 725t

Oh = 0% , B/ IRFRIR R | K5 0RE) 3B FHlZiRas
80h =50% ( ERiAfE )

FFh = 100%
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7.1.10 DOUT5 %72} ( fR# = 9h ) [RAL = AOh]

DOUTS ik 7-12 fhw.

R[] B
# 7-12. DOUT5 ##8F B
(A TFB Byl LA L
7-0 DOUTS R/W AOh 24 DIN = 62.5%
DOUT = 100%*DOUT1/255 i} , B 525t
Oh = 0% , WM A CRIFIR AT, K BREh a8 B T H 2R
AOh = 62.5% ( BRIMH )
FFh =100%
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7.1.11 DOUT6 #77%% ( % = Ah ) [EAL = COh]
DOUTS6 fn# 7-13 .

R EFCERER.
# 7-13. DOUT6 #78 B Ui

fir FE e~z BAr UL

7-0 DOUT6 R/W COh 2 DIN =75%
DOUT = 100%*DOUT1/255 i} , W B =5t
0h = 0% , WA th A ORIFACHT | Kok 5 38 & T-HIZPIRES
COh =75% ( BRiMH )
FFh =100%
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7.1.12 DOUT7 &4 (% = Bh ) [EfL = EOh]
DOUT7 tn# 7-14 fiix.

R[] B
# 7-14. DOUT7 F 78 B

(A TFB Byl LA L

7-0 DOUT7 R/wW EOh 2 DIN = 87.5%
DOUT = 100%*DOUT1/255 i} , &t 52t
Oh = 0% , WM A CRIFIR AT, K BREh a8 B T H 2R
EOh = 87.5% ( BRi\fH )
FFh =100%
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7.1.13 DOUTS8 #72% ( fW# = Ch ) [EAL = FFh]
DOUT8 i 7-15 fix.

R EFCERER.
# 7-15. DOUTS #H78 B UiH

fir FE e~z BAr UL

7-0 DOUT8 R/W FFh 24 DIN = 100%
DOUT = 100%*DOUT1/255 i} , W B =5t
0h = 0% , WA th A ORIFACHT | Kok 5 38 & T-HIZPIRES
FFh =100% ( 2RilE )
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7.1.14 HALL_TIME_CONFIG % #%# ( /% = Dh ) [E4L = 00h]
HALL_TIME_CONFIG 1 % 7-16 fiirR.

SATEE
% 7-16. HALL_TIME_CONFIG 7757 B i B
A FB eyl LA Pt
7-0 HALL_OS_TIME RIW oh TE R/ S B R R «
tHALL_OS = HALL_OS_TIME*10.24 ps
00h=0
01h =10.24ps
02h = 20.48us
FFh =2.6ms
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7.1.15 COMMUTATION_CONFIGO #7723 ( fs# = Eh ) [E£L = 00h]
COMMUTATION_CONFIGO &% 7-17 fix.

B A
% 7-17. COMMUTATION_CONFIGO &775% Bt i Bl

Az FB E =il LA Ui

7-6 FG_MULTIPLIER R/W Oh YN A | ZE TR FG S AR AR |, ARRREE &
TRATRAAE
Oh = 1/2x
1h = 2/3x
2h = 1x
3h =2x

5 FG_HALL_RAW_EN RIW Oh Ja FH R B8 R IR A I R UAE /R (5 5 3K 3h FG_RD 5| .
Oh = E/RmFe {55 9Kz FG_RD 51 , 7+ FG_MULTIPLIER %3\
1h = B /RBUFEAL BSsH H 3K3) FG_RD 3|, FG_MULTIPLIER £%X
AR FEIRET .

4-3 COMMUTATION_MODE  |R/W Oh ol PWM i F i 3 e 5
Oh = J7 i e[
1h = B[

2-0 PWM_MODE R/W Oh S PWM. - H 3t R i) 0505 T 2k 428 26 W 340 ) 0 i HE AT A9
Oh = F-F PWM. = i R il A8 1 ) 78 A =X
1h = FT PWM RTHL B v A T IR0 525 80
2h = FF PWM FH BRI 0 0880 T IE R TR A A5 0
3h = - PWM Fl s im BR AT [RIB A 5 F T R RTR A
4h = FIT PWM.  EELI7 B R B 1) 1) 25 A X
5h = F-F PWM AL BRI A0 [R] 50 F T SE R 5 0 A5
6h = Fi-T PWM F1 BRI A0 00 5 T i [ 25 A
7h = T PWM.  HJ70 R A R B 10 20 4 X
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7.1.16 COMMUTATION_CONFIG1 &% ( fm# = Fh ) [E L = AOh]
COMMUTATION_CONFIG1 % 7-18 fi .
Y IS

% 7-18. COMMUTATION_CONFIG1 &{E8 i Bl

fir

TFB

RE

LA

L

7

PWM_RAMP_EN

R/wW

1h

JE PSR T PWM A4 1)
Oh = PWM RIEINREREAEHT , it A o322 o SLED S T DOUT
1h = 24 /il PWM RHINRE | AHGESE AT PWM_RAMP_SEL firi% Bl

6-5

PWM_RAMP_SEL

R/W

1h

MEHLEEI3] DOUT M 0 #1TH2] 100% Fir i (i i), 3 tho & 78 38 5
N R HE A A I i R R

0h =10.7s ( 9.35%/s 525 LM E %R )

1h = 5.35s ( 18.70%/s 25 Lb R # % )

2h = 2.67s ( 37.40%/s 154 LhA R =R )

3h = 1.34s ( 74.8%/s (545 LRI % )

4-0

SRISE

R/wW

Oh

BE P B BRI . 7 e Al BBRIAER 0 B
0 SRISE = ( SRISE*2.8 }_Eh ) +2.8 }_Eh

00h = 2.8°

01h =5.6°

1Fh =90°
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7.1.17 COMMUTATION_CONFIG2 %7738 ( fw#% = 10h ) [z = 20h]
COMMUTATION_CONFIG2 1% 7-19 Fir.

REIFPC R,
% 7-19. COMMUTATION_CONFIG2 & {78 Bt i Bl

A FB il =LA Ui

7-6 RESERVED RIW Oh oz

5 PWM_DECEL_SEL R/W 1h R Yek 3 A 1) () R CE R R 5 PWM_RAMP_SEL % B AH [FE & N H:
Oh = Jgi /5 25 L RIGE R B PWM_RAMP_SEL % 5E
1h = JR3H 5 25 thRHIGE 2 PWM_RAMP_SEL f)—23

4-0 SFALL R/W Oh 15 B R )R AR . i R I ERIAE D O S
0 SFALL = ( SFALL*28 E ) + 28 E
00h = 2.8°
01h =5.6°
1Fh = 90°
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7.1.18 COMMUTATION_CONFIG3 #7238 (% = 11h ) [EAL = 46h]
COMMUTATION_CONFIG3 1% 7-20 fiix.
IR FC SR

% 7-20. COMMUTATION_CONFIG3 Z{25 Bt i Bl
Br FB R Hhr L
7-6 AUTO_DEMAG_EN R/W 1h Jo Fai2E ] PRESTART 2 )5 1) & 3B #E i [a)
Oh = {4t DEMAG /% & tpemac
1h = i3I 5 K E B 52 toemac I IF O EREE I [F]
2h = {75
3h = %8
5-4  |AUTO_DEMAG_STEP  |RW oh EERE RS R  SE B 1A 45 3 R
Oh = 2.56us
1h =5.12us
2h = 10.24ps
3h =20.48ps
3 RESERVED R/W Oh e

2-1 HALL_REGEN_EN RIW 3h Je3 FE B P AR 40 1) F) 28 R R
Oh = %%

1h = {45

2h = {#H

3h=2H

0 RESERVED R/W Oh 1584

52 TR KRR 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: MC121-Q1
English Data Sheet: SLLSFT3


https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ98A&partnum=MC121-Q1
https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com/lit/pdf/SLLSFT3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MC121-Q1

ZHCSZ98A - NOVEMBER 2025 - REVISED SEPTEMBER 2026

7.1.19 PROTECTION_CONFIG #7728 ( fW# = 12h ) [/ = 04h]

PROTECTION_CONFIG @i % 7-21 fis.

R[] B

% 7-21. PROTECTION_CONFIG 725 Bt i

fir

TFB

RE

LA

L

7

SPEED_LOOP_EN

R/wW

Oh

J P Bl P P A PR 5 3B AT
Oh = JF¥pE1T , i Adr & N s G2t
1h = HIREAT , A9 HARIEE

OVP_EN

R/W

Oh

EL RN RS
Oh = Z& /i i f
1h = J&3 Hid IR ARy

5-4

OVP_SEL

R/W

Oh

HePEd Ik ORI R

Oh =34.5V LJt#1 33.1V T %
1h =226V LJHRI 21.1V R &
2h =18.1V LJHHI 16.6V FI*
3h =7 OVP

OCP_RETRY_MODE

R/wW

Oh

PEHIRAE OCP FIMMIER | i EiEL: 3 IRE /A ¥ 1k

Oh = FfR ik
1h = UESHR 3 X

2-0

LRD_LONG_RETRY_SEL

R/wW

4h

HIRHL, I LMRYE tro_sTarT 15 tiock_long_retry

Oh=x2
1Th=x4
2h=x8
3h=x10
4h=x12
5h =x 16
6h =x24
7h=x28
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7.1.20 CLOSED_LOOP_CONFIG0 %7728 ( fm# = 13h ) [E4L = 00h]
CLOSED_LOOP_CONFIGO i 7-22 ffir.

REIRCRER,
% 7-22. CLOSED_LOOP_CONFIGO % 77387 B ¥ 85
R FB KA Shr ]
7-0 MAX_SPEED_LSB R/W Oh

BeE 12 fLER) 8 N LSB , % {E#RRAEHFAHLL 100% 5% tLigAT
I, B AU B RO (Hz) (Max).  H FR 8% (Hz) =
DOUT * MAX_SPEED
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7.1.21 CLOSED_LOOP_CONFIG1 %773% ( fR% = 14h ) [£ 4L = FFh]
CLOSED_LOOP_CONFIG1 1 % 7-23 Fi7s.

bR S NS
# 7-23. CLOSED_LOOP_CONFIG1 &7 i
A FB& eyl Fhr i
7-4 DOUT_MAX_MSN & R/W Fh FFHF % E DOUT MAX B i ek (MSN) |, 24 DIN AT
KI_RATIO DINO Fil DINOFF z [a]if , DOUT #4Hf B iZ% % K{l. DOUT_MAX

I /N BN 25%. PH3F © BB IS HI A P O B (KG).
Oh=Kp*8
1h=Kp*4
2h=Kp*2
3h=Kp*1
4h = Kp/2
5h = Kp/4
6h = Kp/8
7h = Kp/16

3-0 DOUT_MAX_LSN =k R/W Fh FH ;1% DOUT_MAX MBARA 27715 (LSN) , %4 DIN £~ T

MAX_SPEED_MSN DINO Fl DINOFF Z [} , DOUT #4Hf #i% & K fE. DOUT_MAX

W/ NI 25%. PAFR @ W 12 ArfE R 4 s ek
(MSN) , Z{HFRIEFFA L 100% G725 LB ITH |, 2$0F L FUEFIR)
KA (Hz) (Max). B A#BA 3 (Hz) = DOUT *
MAX_SPEED
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7.1.22 CLOSED_LOOP_CONFIG2 %7758 ( fw# = 15h ) [ = 02h]
CLOSED_LOOP_CONFIG2 % 7-24 fi.

REIRCRER,
% 7-24. CLOSED_LOOP_CONFIG2 #7738 B ¥ 85

R FB KA Shr ]

76 |LRD_NRETRY_STARTUP |[R/W oh TEMS . BEIRER USRI B B B | IS TR | 7238
BIRAT 6 F R B2 BT S VR B K
Oh = EE 2%t
1h = — K EIRZ R
2h = PR E IR
3h = SR E RS

54  |LRD_NRETRY_RUN RIW oh HHLZAT I | W B TR | 78 SRHUT K B 2 0T S i

DLV
Oh = J H ikt

1h= —RERZR
2h = PR R

3h = SRR

3 DEADTIME_SEL R/W Oh LA IRIFE XN (8]
Oh = ZEIXIKf[6] /5 600ns
1h = JEIX B[R] 520ns

2-0 KP_RATIO R/W 2h IR fE b o, R d a1 Ll 2 & (Kp) , LA K HL AR
(fMax) AFETFER.

Oh = 8/fMax

1h = 4/fMax

2h = 2/fMax

3h = 1/fMax

4h = 1/(2*fMax)

5h = 1/(4*fMax)

6h = 1/(8*fMax)

7h = 1/(16*fMax)
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7.1.23 GENERAL_CONFIGO #7733 ( fW# = 16h ) [E4L = 44h]
GENERAL_CONFIGO i5& 7-25 Ffin.

REIRCRER,
% 7-25. GENERAL_CONFIGO0 77527 Bii il
R FB KA Shr ]
7 OVP_BLANK_SEL RIW oh e BRAE R (A 5745 LU I B2 FET 98 4 4 5

Oh = W& 5 7= U U T 3 B R4 1))y 4ms

1h = AR (5 7= LE BRI E B TE 1ms JE A 2%

6 OVP_BLANK_EN R/W 1h JE FH B AR T E WA o5 4% EL B BE A OVIP i F&un) Ta)

0h = [k SRISE il SFALL #ifii4h , R4 OVP_BLANK_SEL fEUIA{H &5
2 ELARALY OVP Ji 4.

1h = WAF 5 25 ELARDL I OVP JEBR , HYEFEIN T SRISE A1 SFALL
DL XL

5 OCP_DEGLITCH SEL  |RW oh 5y OCP 4 Hr 4 U ik it 1]

Oh = OCP HuZRI& kvt [a]24 200ns

1h = OCP HrgRI& ki8] 24 500ns

4 ADJUST_DITHER_FOR_ |R/W Oh B EP AR g (], DM R b I IR G AR AR
OSC_EN o BHEILL PWM JE W9 B pr PR b2 A i PRI P A 25 0k S B A

BRI E] . {X/E DITHER_DWELL_SEL #y 2h 8¢ 3h H.
ADAPTIVE_DWELL_EN 3y 0 B i&E .

Oh = ZEFHET SR A8 S0 AR A0 1) ) 3l 2

1h = J5 FE R 35 25 A5 AR 0 KB 3 R

3-2 DITHER_DWELL_SEL R/W 1h Bl s AR AT — 2 BB R i 1]

Oh =14 PWM Ji#

1h =41 PWM F

2h =16 1 PWM A

3h =64 > PWM J 11

1 ADAPTIVE_DWELL_EN |R/W Oh St T B L B B SR ), 7E DITHER_EN 3 1h BFAH G
Oh = [ 3% 3 By I ) 2%

1h = 38 B 3 1] 5

0 DITHER_EN R/W Oh JA IR A EL sl i PWM
Oh = %% 143
1h = G H#$H)
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7.1.24 GENERAL_CONFIG1 %778 ( fW#5 = 17h ) [RAL = 46h]

GENERAL_CONFIG1 Wi5& 7-26 Fix.

R[] B

% 7-26. GENERAL_CONFIG1 &8 7Bt

fir

TFB

RE

LA

L

7

HALL_INVERT

R/wW

Oh

AR R SR 5 RAR B [ AR R
Oh = FARE/RBUIFE S
1h = JAERBUFE S

HALL_TIME_MODE

R/W

1h

AL AL AT 77 ) 1 42 7 J 77 1) L FH 8 7K A FR I 7] 4 B
Oh = FE/RIMFEAE 5 (8 /R B i A5 5 /5 thal os
1h = E%Tﬁ@%%ﬁ%?ﬁ@ﬁﬁiﬁﬁﬂﬂ%%ﬁﬁﬁﬁ tHALLﬁOS

5-4

LRD_TIME_STARTUP

R/W

Oh

)R B A BUE B TR DI 18] t rp_sTarTe T SEAC E N A
tIock_long_retry

Oh = 325ms

1h = 440ms

Ah = 524ms

Bh =1.05s

3-0

ILIMIT_SEL

R/wW

6h

MR HIRBR BB . A Oh 2 9h Z [8] EH 2L,
Oh =0.32A
1h =0.43A
2h =0.53A
3h =0.63A
4h =0.73A
5h =0.83A
6h = 0.94A
7h =1.03A
8h =1.12A
9h =1.21A
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7.1.25 GENERAL_CONFIG2 #77%% ( fW# = 18h ) [E/L = 81h]
GENERAL_CONFIG2 15 7-27 fifr.

REIRCRER,
% 7-27. GENERAL_CONFIG2 &5 7Bt
R FB KA Shr ]
7 VM_CLAMP_DIS R/W 1h FEFHES B VM S A

Oh = J3H VM Bfi
1h =254 VM iz

6 HALL_ANGLE_MODE R/W Oh TR I 7 [ 38 A S5 77 1) L 7E 2K R ) 4 5
Oh = TE/Rf (5 5 = /R BRI IS S 0 HALL os_ANGLE
1h = BIRMmA (5 5 = /R B A5 5T 9 AL os ANGLE

5-1 HALL_OS_ANGLE R/wW Oh BIRMMFE R ALY R, DU AT
Oh =0°
1h=14°
1Fh =43.6°

0 PRESTART_RAMP_EN |R/W 1h JEHEEE TR 2 PWM R T g

Oh = 2T s shAl I ThEE |, SN 5 25 BT B S F T DOUT
1h = B HTUS ShRETIRE | AR R MRE PWM_RAMP_SEL 1% &
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7.1.26 GENERAL_CONFIG3 %772 ( fW# = 19h ) [E/L = 24h]
GENERAL_CONFIG3 15 7-28 Ffix.

R[] B

% 7-28. GENERAL_CONFIG3 &8 7Bt
R FB KA Shr ]

7-4 SILENCE_ANGLE R/wW 2h BB HARTFIRIT PWM BHERIKI A, DU BEROR
Oh=0.0°
1Th=1.4°
2h=2.8°
3h=42°
4h =5.6°
5h =7.0°
6h =8.4°
7h =9.8°
8h =11.3°
9h =12.7°
10h =14.1°
11h =15.5°
12h =16.9°
13h =18.3°
14h =19.7°
15h =21.1°

3-2 POLE_PAIR R/W 1h TR T T BB
Oh = —AMx
1h = BN
2h = =K
3h = Py

1 LRD_RETRY_DIS R/W Oh K B BUE T)a , %S 5 ka2 it

Oh = JEKR B

1h = ERIKER N 4 K

0 PWRUP_PWMDC_MASK |R/W Oh J& Bl A% S AR A g b R IE 5 PWM/DC 51 L i N5k
i 2 BEi 1s

Oh = KRBtk PWM/DC 3| i N

1h = ¥J4& b H 1A B i PWM/DC 31BN 1s
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7.1.27 GENERAL_CONFIG4 %773} ( fi# = 1Ah ) [EAL = 08h]

GENERAL_CONFIG4 i5& 7-29 Ffix.

R[] B

% 7-29. GENERAL_CONFIG4 77587 Bii il

fir

TFB

RE

LA

L

7-1

DEMAG_TIME

R/wW

4h

1B HAH 45 R R RER 1), DL ps BT
Oh = Ous

1h = 40.96us

2h = 81.92us

7Fh =5.2ms

SILENCE_MODE

R/W

Oh

EREEE M BRI FET FRE
Oh = HFFEMEL , Irfs FET 40T HIiZ R3S
1h = BS B B R
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7.1.28 USR_OTP_CRC #7783 ( /W% = 1Bh ) [E4L = 00h]

USR_OTP_CRC 1 & 7-30 7.

R[] B
% 7-30. USR_OTP_CRC #7732 Bt H
(A TFB Byl LA L
7-0 USR_OTP_CRC R/wW Oh it USR_OTP #7fEdsit 5 CRC fH
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7.2 USR_TM 7%

R 7-31 I 7 USR_TM %5 17 ae HIAF il a WL 25 A7 85 o 3R 7-31 thoR B HI B A7 25 47 & O A% B30 5 A0 D9 O B B 2
B, IFHANBEEF RN

% 7-31. USR_TM #Ff58

wBEE %5 TR 4
20h TEST_FAULT FH IR e R 11 2 A7 2 7.2
21h TEST_DIN BN 5 7 L ) 1722
22h TEST_FAULT_STATUS FAT 17 b ST ) 25 1748 4 7.2.3
23h TEST_SPEED_MSB R 1724
24h TEST_SPEED 7 725
25h USR_OTP_CFG TR E USR_OTP 4wi2M %17 4% 11 7.2.6
26h USR_OTP_PRG_UNLOCK FEREYONT 2 A2 1 1) 538 E USR_OTP 1727

SRRV I R Al i A& SN R BT . 3R 7-32 JRR 1&g by 1) SR Y AR

% 7-32. USR_TM ;5] K BUA0HS

wazn | R B8
B
R R ER
BAKH
w w E2N
wocC w =N

oc 0 LL%E

SRR IAfi
-n SRR RS
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7.2.1 TEST_FAULT %7738 ( fh#% = 20h ) [Z AL = 00h]
TEST_FAULT 4 % 7-33 ffis.

Y IS
# 7-33. TEST_FAULT FE8F BN

A FB eyl LA Pt

7 FAULT R Oh BN RN SR Tk ( OCP. OVP. UVLO. #:-rFikkk,
TSD ) o [RIEERAEA @ AR 75 o
Oh = TR
1h = iR

6-0 |RESERVED R oh e
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7.2.2 TEST_DIN #H&#% ( fW# = 21h ) [E4L = 01h]
TEST_DIN 41 % 7-34 iR,

REIRCRER,
% 7-34. TEST_DIN 72387 B 85
R FB KA Shr ]
7-0  |DIN_CNTRL RIW 1h 4 PWM 3| BI7E 12C AR | 5 N ZA AR B 545

DIN Refz il i# JEE

DIN = DIN_CTRL/255
0h=0%

AOh = 62.5%

FFh = 100%
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7.2.3 TEST_FAULT_STATUS #FF%% ( W% = 22h ) [E/L = 00h]

TEST_FAULT_STATUS 1 3£ 7-35 Fin.

bR S NS
% 7-35. TEST_FAULT_STATUS 72878

fir FB KR Bh Bieg

7-6 RESERVED R Oh 1R

5 RESERVED R/W0C Oh {RER

4 TSD R/WOC Oh BUHUZ A 3R B 14 FIRFE 7 (TSD) {247k 4
Oh = E#iE4F
1h = TSD ##f&

3 UVLO R Oh BB B4 TR (UVLO) R4S
Oh = E#IEfF
1h = UVLO

2 ovP R/WOC oh B R S P TAL R (R4 (OVP) MR .
Oh = E#IEfF
1h = OVP iz

1 LRP R oh BB R B A T BUE R TP (LRP) R4
Oh = E#IE/T
1h = LRP #f&

0 ocP R/WOC Oh HUZ AR B TR AR RS
Oh = E#iEfF
1h = OCP #[#%
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7.2.4 TEST_SPEED_MSB %778 ( fm# = 23h ) [E4L = 00h]
TEST_SPEED_MSB 11 % 7-36 fii .

R [ SR
% 7-36. TEST_SPEED_MSB ### 7B H
A TR By RAL B
7-0 ELECTRICAL_PERIOD_ |R Oh BRI AT A% SR AL SR IR (M B, T FG ST
MSB 30AT Wy T I AR S T B ek P S5t L IR i) ) 28 2K
79 10.24us * ((ELECTRICAL_PERIOD_MSB << 8) +
(ELECTRICAL_PERIOD)) , &S A8 LIRvH S RE 1P 5
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7.2.5 TEST_SPEED #77%% ( fi#% = 24h ) [ = 00h]
TEST_SPEED 1 % 7-37 fi/R.

R[] B
% 7-37. TEST_SPEED %77 &-FB M
(A TFB Byl LA L
7-0 ELECTRICAL_PERIOD_L |R Oh BEHUZ A TR AL B L SRR (8] BE. 1T FG 5UAAT A
SB XA BT AR RS ) 418 i S 157
ELECTRICAL_PERIOD_MSB £ 7B it Bl i A 2
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7.2.6 USR_OTP_CFG ¥7#%% ( % = 25h ) [EAL = 00h]

USR_OTP_CFG 41 % 7-38 ffi7r.

R[] B

% 7-38. USR_OTP_CFG #7257 B i Bl

fir

TFB

RE

LA

L

7

USR_OTP_CRC_ERR

R

Oh

USR_OTP_CRC f& # {4k 4
Oh = J CRC iz
1h = CRC #i%

DEVICE_OTP_CRC_ERR

R

Oh

HF At OTP WAFTIHET ) OTP CRC R4
Oh = & CRC ##i#
1h = CRC ##i%

RESERVED

R/wW

Oh

TRE

4-3

USR_OTP_PAGE_USED

R

Oh

FeoR L — R INERARAE et % ) OTP. X467 7% 5 CRC Ml CRC
Hidbr B G REE /A |, UHEA OTP kg,

Oh = BRUAE |, BONEREAE i T D 2343 — 4 OTP,

1h = BiE—om#24 2k B USR_OTP1. 454 CRC EAHf |, LAfiE
USR_OTP1 2% C4ife.

2h = Fif—n#Esk B USR_OTP2.

3h = NS FHITERALA

USR_OTP_PAGE_SEL

R/wW

Oh

AR R i R BAE R > OTP Il , 2% — A OTP I
[T
Oh=0TP % 1 71
1th=0TP £ 2 |

USR_OTP_PROG_VERIF
Y

R/wW

Oh

TRE

USR_OTP_PROG _ALL

R/wW

Oh

¥ 1h B AL USR_OTP_PAGE_SEL %t USR_OTP 1 ffii
TYfE
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7.2.7 USR_OTP_PRG_UNLOCK #77% ( % = 26h ) [/ = 00h]
USR_OTP_PRG_UNLOCK i1 % 7-39 fi75.

Y CIE IS
% 7-39. USR_OTP_PRG_UNLOCK 7787 B i Bl
FAE KA Hhr B
7-3 RESERVED R Oh R
20  |USR_OTP_PROG_UNLO |R Oh FE P A B A S 5 NS/ 20, Ah. 4h PR SS ALRL , BA
CK fRIHT USR_OTP 4 Lol F 1 W 45 1 i )
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAfE R

MC121-Q1 ®f HI- T OKZh B A TR LR fbL. PR it B vl - F MC121-Q1 1z kit
8.1.1 SFEFA L

AFTA MC121-Q1 78X B FH Hp R AR e T -

HNTLE

8-1 JE7R T XU A e YR e o A A ML R ek o R BB FELYR R 1) Dy AR AT AE FLYR R AN R BRI AR MC121-
Q1. NERIE MC121-Q1 IEH TAF , FEMABIEERMES , #IE/NAEEN 0.1uF. 2T VM 5| BT AT IE K
TEHEALE Couk AW THEBNLIZITIFEE Vyw BIFHEE. 230% B SR R BB (ESR) HA & Ky HL IR
LR R 5 P R L 25 2%, DAYEWRS R P 4R 0t B . A BRI SEPR N I 1 u F 2 10 u F 2 (Al 731

Fan Module Board
V I Dl I
SUPPLY |
D ’ 1 |
VpuyLLup | I ChuLk |
8 I — GND L1 I
5 | VM :
| Fe/rD out1| H < |
| S|
| 3| |
4|:'—>[:| pwm/DC ouT2[ ™ |
| GND |
| ] |
— T |
JT— GND I_'_l —L— GND I

B 8-1. SR KB BRAM I T

i R AL LR R e IR A P LR T, AR AR U 1A ) R R PR A R RE R T S BUR AL H LA VM 1Y
mo Cguik AN HLG 2365 Vym HIEHE. 5 MC121-Q1 A&l ISRy IhEE , (EAE RIS A ERnEH
AL ARAP TOAF T A L I R IR . IX e Tl A Bl 1B 1k B 52 81 ESD iy

8-2 J&/r [ E VM Y ST SR R B TVS ZHE (Do) WInfil . ST R 75 5 T XU R G i L
EHE , T MC121-Q1 fEHERE TAE R MFR T i m TAE R . HESRH RC S Bt T R4 X B 4% 5052
E2REF ESD (& 8-3) Hs2mi. Tl 2 Csnusger 1 1uF , Rgnusger ] 2Q . B0 |, W HFBc— PN HMHESRE
5 Cgurk FFMEH .
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D1 D1
D, Cauik é RSNUBBER% l Cavx Q
— GND VM CSNUBBERJ
FG/RD OUT1 FG/RD  OUT1 <
§ =z — GND = 2
2§ &g
PWM/DC OUT2 ® - PWM/DC OUT2 @
GND
ae ]
IGND IGND
F 8-2. VM SidH AL — AR & 8-3. VM %345 as

PWM # FG/RD 3| o

8-1 JE7r 1 WU AR PWM 42 il R s B 1 Pl 5 1A B2 Ao . FGIRD 51D TRt 7 B4 L4
FLPEL # DA L@ A B R A 5 5 . bR D BB AR, ZU DR AE T Rt A AU BT, SR FG/RD 51
HLALINT SmA. £ PWM i ARl FG/RD i £k i w0 35 FEL BEL &5 45 B T OR 47 BBl 2 S 2 2 45 LI ESD by |
un & 8-4 ffisn. {E FG/RD #1 PWM {55 B ek TVS A& nr & k&4t i) ESD rhipid , wn &l 8-5
MRo

Sulpuim
J010A

SulpuIm
J010A

—_—— e T e — a1 —_—— e T e — a1

& 8-4. PWM F1 FG/RD _ {1 HEfH SR IE 8-5. PWM # FG/RD ¥ FH SS9 W&

S FAR KU B EE5R FG/RD A1 PWM 5| R AR AR T 1. 14 8-6 A1 ] 8-7 Jigor 1 B AR IT 45 I 2
IR R A AT AN R T A R s 1 o

10J0

SuIpUIM

E 8-6. FG/RD %Eﬁ&%%‘ﬁaﬁ @ 8-7. PWM 1 FG/RD %%&%%Eﬂﬁ

72 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: MC121-Q1
English Data Sheet: SLLSFT3


https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ98A&partnum=MC121-Q1
https://www.ti.com.cn/product/cn/mc121-q1?qgpn=mc121-q1
https://www.ti.com/lit/pdf/SLLSFT3

13 TEXAS
INSTRUMENTS MC121-Q1
www.ti.com.cn ZHCSZ98A - NOVEMBER 2025 - REVISED SEPTEMBER 2026
OTP FIill A G2

MC121-Q1 7£ OTP ( —PErTgwfe ) i~ , L Fr@EL FG/RD 1 PWM 5] 5Ll 12C #1035 . OTP #ial e i
Wit A R AR S R AR B E  JEXT AR E OTP HE T 4mfE. & 8-8 JE/R T MC121-Q1 #4788 F 4R FE A 1)

SRR ES R ST OTP A A g2 i) 58 2 4H 1

Power supply

3.3V |

12v

HZ I 11 6.4.4,

|

|

|

|

| |

| |

| |

| I | Cauik J_‘ |

| Programmer % 33V : : l GND L :

| (Controller) 10 kQ VM

| - e SDA |

| SDA 033y = i o, %V(V)‘[] ooy OVt H s-|

| %10 ka1 L = scL 25| |
@ Oq |

: SCL L] L] > g@/(y)—[] (Pwwm/oc) OUT2 [ |

l : : — GND [ GND :

: 1 1 ITI |

o — oo T - —eo |

& 8-8. OTP M E4m R a8l XU ik
8.2 AN F
8.2.1 @it BER

FLA AL BR ) B A TR R EL TR AL

FESERI I, MC121-Q1 I T3R8 B BR 1l s 100% o5 23 EE A SRR o I AT R L. DA etk i Al il TR BRI

BT A E MC121-Q1.

*® 81 5 T ARG KA S HORD

* 8-1. i %

25 YA
YR LR 12V
HI LU 1 FhL Ok 1.2A
T i N2 PWM (0% % 100% /25t ) , 50Hz
FG/RD 3| 15 TR M B s T
e[ AR H
8.2.2 [EH i W FE
FLEE

R T IR B ATLIE AR E VAIUE HUS (I 12V B 24V ) .

P IR B AR . R AR R
M AR .

DU e ) L 38 AT AL RS SRAS AR [R] F AL )

ERE TSN IREE K, MC121-Q1 7H: 3.2V & 35V &l gs
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HUmERE

# 71 FHHT MC121-Q1 [MERIN OTP Bt B . i FRERNE RN T LB el S B AL S M R E 1T . 1§31
MC121-Q1 R FgmFesarg , P4t 7 5k BLDC HNLLEFFIAMI AR & R 34T R 2 DR, R TR
RASE R HREE

% 8-2. @il OTP FLE/E (HX TRRIMEKIE X )

FHBMEAIR HHE
PWM_IN_RANGE 1h
FGRD_INVERT 1h
FGRD_MODE 1h
PWM_MODE 7h
SILENCE_ANGLE 4h
ILIMIT_SEL 9h

— EAE T (R B 5 OTP #EATSmAE | 3RAFtnl LIS g 4T HA & 2 12C T80 . aTRMEH PWM/DC
SR A 2T, IF BT LAMEF FG/RD 51 ISk i B e e 7 i e«

THERBFEA 45 R HR5E

FARYE R IFETH MC121-Q1 (45, & TR 1. EEE , P 0 a0 Bk T PCB LB |, FlinAiEin
. PCB Z%. TEMEZ 8RR PCB THAA.

T][OC] = Ploss[W] x BJA[%] + TA[OC] (1)

8.2.3 W/ 2k

Timebase I Trigger & Display & Cursors ] Measure & Math |~ Analysis X Ulilites @ Support

WWW | W‘N\W

|

|

I

Wu‘f i | MM N\K |
ﬁ%%mmmmwwAHJWWWWWWHM,MMMMMm{i(,, :
W L

ML A ll

WW
w | LUV RCTIAEEY OCEe T

L
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b I Trigger @ Display & Cursors [| Measure & Math

i~ Analysis ¥ Utiliies @ Support

‘_\_\_\\
‘\_\_\“‘.-‘
47/_/_"_,(

4] | B L

& 8-10. PWM %\ = 100% B} i OUTx i EFAH B
8.3 IR EIN
831 AFEHZ

MiE % A& [ R AN A B A R LK RGBT I — IR A K. (SRR R Rl A, Hk
RAETIZ 3G N A M B R

P R AR O T 2R, B

o HHUARSTHT R R FLR

FLYR 14 L 2 A LT E )

LN LN AR 0 2 8] (10 s A L

RS2 1Y) HL R S0

G /IR E e i B RS

LR 5 F LI B) 28 Gt 8] (4 L SR PR A 1 LA B P T AR A R . G R R R L A R

, RGN LA
HL IS AR SR I K B LU A SR e A . A R KRR E i, LR ORFF AR | JF HLRT AP $ 44
KHL Lo
B Rl w2 W UE | (AFRET RGN R E A B S IE KRS B A
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Parasitic Wire
Inductance
Power Supply Motor Drive System
_________________________ —_
| v

[T

Motor Driver

R GND

\

Local IC Bypass
Bulk Capacitor Capacitor

Iy

an
\_/

B 8-11. MR EEVR Y HEALIR B R G~ 1 B
KA R A BB B & T TAERE , CUELE LA B F AL G R i R AR .
8.4 fifg
8.4.1 /G758
B KA E AN, TR R LIRS 2 2 K R B AR B B . S R A v R AT
1% PCB ZH FHF 2t fLo X S fyd o KPR B sk b 7 %5 A s SOV R & A B PR AL KR
PSS S RS ARG AR | FFEEIL AR S B
N R e TR O e o S
SR KBRS NN LIRS S B AR I PR S A R EMIL, 7 PGND il AGND 2 [i] 4> X 8. T 20K pr 3
DR (ARG ) EE S AGND |, DAFRAR 2942 2008 3 2ot 2340 1 ) ek
PEUFECAE AL PCB T2 T 8 2 FLIERE RIS 1 2 et P i . 8 K& 8 i fl 2 AN it L
A BT BORE AT A 12 % Rps(on) #A .
NTHEEIERE | TETE PCB HIFTA AT REJZE LR AT B M 2 32 B HUHE A et i o e v TR . A P ¢ J52 140 78 4 T
PLRRAR 25 22 25 S BHL I E 5 o0 3 T O B o
K 8-12 /R T % DEZ &34 MC121-Q1 AT /Rl . JScBl IER I LR , MC121-Q1 L AUR B A E
TR 8], HEE R SO N IEX 3 FREEE R /7. B 8-13 Bon T DYM H 35 i & 7~

v , JFH
.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

MC121QDEZRQ1 Active Production X2SON (DEZ) | 6 5000 | LARGE T&R - Call TI Level-1-260C-UNLIM -40 to 125 121Q
PMC121QDEZRQ1 Active Production X2SON (DEZ) | 6 5000 | LARGE T&R - Call TI Level-1-260C-UNLIM -40 to 125 P2BQ
PMC121QDYMRQ1 Active  Preproduction SOT-23-THIN 5000 | LARGE T&R - Call Tl Call Tl -40 to 125

(DYM) | 6

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
MC121QDEZRQ1 X2SON DEZ 6 5000 180.0 8.4 227 | 268 | 052 | 4.0 8.0 Q2
PMC121QDEZRQ1 X2SON DEZ 6 5000 180.0 8.4 227 | 268 | 052 | 4.0 8.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 2-Oct-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MC121QDEZRQ1 X2SON DEZ 6 5000 210.0 185.0 35.0
PMC121QDEZRQ1 X2SON DEZ 6 5000 210.0 185.0 35.0
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PACKAGE OUTLINE
DEZOOO6A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

3;24—

PIN 1 INDEX AREA—~

=N
[l

/L 0.1 MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL

NOTE 4
0.4
0.3
jT*&fgfffgfggg
SEATING PLANE
0.05 J
0.00

— 0.8%£0.1 =

EXPOSE 0.55
THERMAL PAB\ S\((LMM 6X0.35 — (0.127) TYP

]

6

R
— i
=L, |
= 2

L 6x 035

0.25

PIN 11D
(45° X0.15) & 01O [ClAlB
0.05) |C

4231611/A 02/2025

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.

i
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EXAMPLE BOARD LAYOUT
X2SON - 0.4 mm max height

DEZOOO6A
PLASTIC SMALL OUTLINE - NO LEAD
0.8)
SEE SOLDER MASK
6X (0.65) SYMM DETAIL
6X (0.3) — T l T ¢
( [
. [ ‘ } s
| 0
|
(R0.05) TYP (1.58)
! SYMM
e e e S e
4X (0.65) ! ! (o.f4)
i
|

@0.2) TYP
VIA

%

(2.25)

0.07 MAX
ALL AROUND

e

EXPOSED METAL

DEFINED
(PREFERRED)

LAND PATTERN EXAMPLE

XSOLDER MASK

NON SOLDER MASK

EXPOSED METAL SHOWN
SCALE: 30X

0.07 MIN
ALL AROUND
-
|
|
D—/
EXPOSE !

OPENING METAL \ y

METAL EDGE

\r METAL UNDER
/SOLDER MASK

I
I
\NSOLDER MASK

OPENING

SOLDER MASK DEFINED

SOLDER MASK DETAILS
4231611/A 02/2025

NOTES: (continued)

5. 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).
6. 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
DEZOOO6A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

= 6X (0.65) - (0.76)
6X (0.3) —

SYMM
¢

‘ (2.25)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

EXPOSED PAD 7
88% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4231611/A 02/2025

NOTES: (continued)

7. 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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