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PWMMODE[4:0], PWMRES[1:0] (TPt PWM AR, Btk 20h)
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MERREBRAN 0o HTHATIZER, RS R BN E, Ao E — &M T
{5 1k H L.
ENDISAB (FBHLT{E Enable/Disable, il 24h)
WE BN LI, S E AR, B R & A, LA R 3 A 2% B
disable.
LEDA (LED ¥ E, #Huidk 24h)
LED JF/oR W E . 16 CS I Rkt ® . (T LLUCARTENLIREh TEC,  RESLILTF /S AT
B .

MICROAB([1:0] (IEBZ{ 4%, Huhk 24h)
BB BB B . XA B AU S B S . R S AN B BRI, A
WEILI. E67)5 (51 RSTB: K-> , WEARL.

INTCTAB[15:0] (fky/E#A, Huhk 25h)
Bk E % B . R TR E

3.3 PN H BN, TR FAE
N TSk, TEAEREAS VD BB SR B E L B BN L AR . A OGN Bl R
JER)EFAE AN
INTCTxx[15:0]: & B &E— LI CHIRZY, BREES L)
PSUMxx[7:0]: &4~ VD B EX #6320
UAEZELLF) VD N B A RREEIRA HIL, R B AR AR B ) LU L vD A .
PLR A2 LA B B INTCTXx[15:01F1 PSUMXx[7:0] ) 5 1%
1) THE INTCTxx[15:0] (HRi LML B3 i)
INTCTxx[15:0] x 768 = OSCIN #i% / #5452
2) Hi INCTxx[15:0]31 5 PSUMxx[7:0]. ASHE BAEAZ PSUMxX[7:0]FK11H
N RIS R ,  RRSEEE S (R RN VO A ], R LS IR AR
INTCTXx[15:0] x PSUMxx[7:0] x 24 = OSCIN 4% / VD #i%
3) PSUMxx[7:0]1% B 5E e, BB RE BT 5 INTCTxx[15:0]
%41 OSCIN 4% = 27 MHz, VD #i% = 60Hz
5 PSUMxx[7:01F1 INTCTxx[15:0], 1 FLHLYE 800pps (1-2 i) #7h, 1-2 Mifr, &L, #
A 9 AH HLIR IE 5L H91% 800pps = 100Hz, JT A

Fit LA
INTCTxx[15:0] = 27MHz / (100Hz x 768) =352
HH B
PSUMxx[7:0] = 1/(60Hz)x27MHz/ (352 x24) = 53
B s 2 R4 1 13 A BIR 2 ) JRAS: V2.9 2024.07.15
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FHTTHA INTCTxx([15:0]145 :
PSUMXxx[7:0] = 1/(60Hz)x27MHz/ (53 x24) = 354

W Bid 2) 2R A M, eshitlal b vD I BUNS SR ANES: i sh. 2, #it v i
B B 23 U
3.4 HFiFMTHIR
DT1[7:0] GESHRSEFRRTED

Hhik 20h HILH1E 0Ah

D15 | D14 | D13 [ D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

DT1[7:0]

DT1[7:0] 15 B 5 A\ RGMIAERS I 8] GEAG AR A o

H L AT DA i 1 JEC 0 R 5545 I T) AN 17 1) “0” B 2 J M WG o R R RS A5 I ) AR R] 2545 5
(VD_FZ)I) LIS TF UG5 .

H AR A6 RUE N N 8] 2 32 B R ORGSR AT IR B N . MAZ I B F A E K T“07, R 0”
FRAE,  AH LR HCHE AN BE SE T
25 14 TUVD_FZ AL GG fUSEAFRT IR C &

DT1 Eah AT
0 2k
1 303.4pus
255 77.4ms
n nx8192/27MHz

DT2A[7:0] (RE4R SR EFRFETIA] o HEAL)
Hodk 22h VIUEME 03h

D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DT2A[7:0]

DT2B[7:0] (F24h SRR 1E] B EEAL)
Hodik: 27h VIUE1E 03h

D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DT2B[7:0]

DT2A[7:01#1 DT2B[7:01 % & a FAMLFN B FEMLIT 4R B AT 25 45 LB IR I 1]

TE AT IR U SR I R 1 B0 R Ja , HRNLIF AR S5 30 . R0 ROBURh 55 155 I R 7E L 4R R 55 A5
I [ 225 R B ZFF AR T

XAME T2 AB JBIE I FMAEIR . A% E W AF A E R T“0”, WSR2 0", AR R HE AN e
e
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SH 5 14 UL VD_FZ Rl UG s A5 I A OE R
DT2 AR BB S5 5
0 SIS
1 303.4ps
255 77.Ams
n nx8192/27MHz
PWMMODE[4:0] (Pt PWM JEA5Z)
Hihik 20h HIGATE 1Ch
D15 (D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PWMMODEAB[4:0]
PWMRES[1:0] (FBiERIH PWM B 53 HE5)
Mk 20h HIEH1E 1
D15 | D14 | D13 | D12 | D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PWMRES

PWMMODE([4:0]if i 4 B R Gui £ OSCIN [ 73 AR 3 B AUl dE 4 i PWM (1R85
PWMMODE[4:0]fE1E 1~31 [FIYEHI X E, PWM U 1IHI%7/E PWMMODE = 0 Fl PWMMODE = 1 B {& {1 HY
fHRE—FER.

PWMRES[1:0]5 PWMMODE[4:0] 2 ik & PWM i ,
PWM i B R T A AT T
PWM i = OSCIN #ii % / ((PWMMODE x 23) x 2PWMRES)
OSCIN = 27MHz It}, PWM [{I55210 F %: (kHz)

PWMMODE PWMRES PWMMODE PWMRES
0 1 2 1 2
1 3375.0 1687.5 843.8 17 198.5 99.3 49.6
2 1687.5 843.8 421.9 18 187.5 93.8 46.9
3 1125.0 526.5 281.3 19 177.6 88.8 44.4
4 843.8 421.9 210.9 20 168.8 84.4 42.2
5 675.0 3375 168.8 21 160.7 80.4 40.2
6 526.5 281.3 140.6 22 153.4 76.7 38.4
7 482.1 241.1 120.5 23 146.7 73.4 36.7
8 421.9 210.9 105.5 24 140.6 70.3 35.2
9 375.0 187.5 93.8 25 135.0 67.5 33.8
10 337.5 168.8 84.4 26 129.8 64.9 32.5
11 306.8 153.4 76.7 27 125.0 62.5 31.3
12 281.3 140.6 70.3 28 120.5 60.3 30.1
13 259.6 129.8 64.9 29 116.4 58.2 29.1
14 241.1 120.5 60.3 30 112.5 56.3 28.1
15 225.0 112.5 56.3 31 108.9 54.4 27.2
16 210.9 105.5 52.7
U 5 BB A LA B V2.9 2024.07.15
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PHMODAB[5:0] (o FEHLAHAISFIE)

bk 22h HILHTE 0
D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PHMODABI5:0]
PHMODCDI5:0] (B FEAHAHALHFIE)
Hhk 27h WIIHE 0
D15 | D14 | D13 | D12 | D11 [D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PHMODCD([5:0]

o AL B HL ML BT PR A A2 2543 731 E PHMODABI[5:0] A1 PHMODCD[5:0]i% & . Rk~ 90°, & HE 14
BN 0.7°,  [A) BS E0dE T DAEUIE S i 25

PHMODAB AR IE £ HFE —— —siE
90°
000000 +0°
BAHAL ARAAL
000001 +0.7°
011111 +21.80° // \\
100000 -22.50°
111111 -0.7°
R FRLAT 360°/512 = 0.70°

A BE UL A 2k Bl 2 18] AR L 22 — B0 900, EZ, PRUNHINLII AR B T2 Mm%, MLz e
et 90°. DAL, BPAEIRZNUE L BRI AN 2 90°, (HRHBAAGARIME 90°, W= fHHar
B, WP IR AN o

XAV E B A T UVAR I A ) Re RE S0

PPWA[7:0] (IXB3% A WA Rk 52 )
PPWB[7:0] (EIXZ0%% B IEME K F 3D

Hohk 23h WIIEE 0,0
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PPWB([7:0] PPWA[7:0]
PPWC[7:0] (ZXZj#8 C UAE kP 3R
PPWD[7:0] (ZXZh5% D WRAE ik 55 )
Hohk 28h WIIHE 0,0
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PPWD[7:0] PPWC[7:0]
PPWA[7:0]%| PPWD[7:0] % & PWM K [ K H, ROE IKEN#% A 2 D 4t B im i E i A & .
K A R AT
IRZN 28 x e K52 = PPWx/ (PWMMODE x 8)
A i SR 3 A R 2 =) JRAS: V2.9 2024.07.15
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4 PPWx =0, ZRREIFEIEN 0.
2445, 4 PPWA[7:0] =200, PWMMODE[4:0] =28, #x K diZ5tN:
200/ (28 x 8) = 0.89
4 PWMMODE H1 PPWx M, # oK i 7 AT g i 100% .
Lhrrf, PWM H B SRR AT BB I 100% , I 5% 0B A 254 1 25 0 R B BT
6130, 24 PWMMODE = 10, PPWx = 96,
R 25 = 90/(10 x 8) = 120%
H bs BRI BT A0 N 2o
R — 7 = 120%
/’/ \\‘\1 25t = 100%
PSUMAB([7:0] (o FEALZHE0)
Hiuht: 24h HIGG1E 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PSUMAB(7:0]
PSUMCDI[7:0] (B HALEHHD
Hudi 29h WIGA1E 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
PSUMCD[7:0]
PSUMAB([7:0]F1 PSUMCD([7:0] 53 1% & o FAHLFL B HIHLIY S P4
IR AT L), 5 E PSUMxx[7:0]=0.
SR
TAEAHE
64 4173 15 128 215X 256 451K
0 0 0 0
1 2 4 8
255 510 1020 2040
n 2n 4n 8n

W pWM Pk b 2 LB E AN 07, 24 PSUMXx([7:0]=0 I, FEALER AT AAR SR IE B JRURT IR
—NRFRE HERE R X
24 PSUMAB[7:0]=8 #1532, 1F 64 404580 Fiz1T 16 25, B 16/64=1/4 A~ sin B}, [FI#, 7F 128
55256 AT, [FIRER 1/4 AN IESZE .

WM Fiis B RSB A BR 24 W)
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CCWCWAB (o HHLEES) A )

bk 24h WIGHTE 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 |D6| D5 | D4 | D3 | D2 | D1 | DO
CCWCWAB
CCWCWCD (B HEHLEEZ 7 )
ik 29h WILH1E 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 [D6| D5 | D4 | D3 | D2 | D1 | DO
CCWCWCD
CCWCWAB Hl CCWCWCD 73 7 & o FEHLAN B LA HE 5 7 1) o
07 T 5E X
WEHE B 30 75 17
0 1E[A)
1 7]

BRAKEAB (a HEHLAIZERAS)
Ho ik 24h VIMEE 0
D15 | D14 | D13 | D12 | D11 | D10 D9 D8 (D7| D6 | DS | D4 | D3 | D2 | D1 | DO

BRAKEAB

BRAKECD (B HHLRZERE)
Ho ik 29h VIUEE 0
D15 | D14 | D13 | D12 | D11 | D10 D9 D8 |D7| D6 | D5 | D4 | D3 | D2 | D1 | DO

BRAKECD
BRAKEAB Fll BRAKECD 435l B¢ & o HIHLAI B HINLIKI A R
BEE EIER
0 IEHIRZS
1 MERE

MR, H B EEHNA PMOS 2T IT. fEIEWEAER, AR A ER A, EETR
Wik, A REfE . HERAAEROR BPIRAES T

ENDISAB (o FE#L Enable/Disable)
Hodik: 24h VB E 0

D15 | D14 | D13 | D12 | D11 D10 D9 | D8 D7 D6 D5 D4 D3 D2 D1 DO

ENDISAB
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ENDISCD (B EEHL Enable/Disable)
Hodik 29h WA A 0
D15 | D14 | D13 | D12 [D11| D10 |D9| D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ENDISCD

ENDISAB F1 ENDISCD 437 1% & o FEHLAT B ELAHLAG 4 HY 42561
24 ENDISxx = 0 I Y i BHLAS o SR, Y30l A7 B T H 58S 7E ENDISxx = 0 3SR 1R F5 155 .

e, YL IERCIRAS FARE S EE AL, W E PSUMxx[7:0] =0, 1A/ i%E ENDISXx = 0.

WEME RS RS
0 2 GRS
1 AT
MICROABI[1:0] (a EEAHLIESXEE A FE0O
Hhl: 24h WIGGHE 0
D15 |D14| D13 | D12 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
MICROAB[1:0]
MICROCD[1:0] (B FEMLIEFZSE S-45%0)
Huhk 29h CILGYES 0
D15 |D14| D13 | D12 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
MICROCD[1:0]
MICROAB I MICROCD 43 1% B o FAHLFT B HIHLIR IE 5% 4 3% .
64 ISR LN ES 25 TUFTR .
MICROAB ATk
00 256
01 256
10 128
11 64
INTCTAB[15:0] (a HIHL 1 NMBHARD
Huhl 25h HIGH1E 0
D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
INTCTAB[15:0]
INTCTCD[15:0] (B FLHL 1 B EHD
Huhik 2Ah WIGH1E 0
D15 | D14 | D13 | D12 | D11 [D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
INTCTCD[15:0]
U St B AR 3 A PR A JRAS: V2.9 2024.07.15
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INTCTAB[15:0)F1 INTCTCD[15:01 43 7% & o HLHLAT B HEALHT— MeD 358 3 .
JPi
A AHE
64 YA 128 A3 256 A3
0 0 0 0
1 444ns 222ns 111ns
Max 29.1ms 14. 6ms 7.3ms
n 12n/27MHz 6n/27MHz 3n/27MHz

24 INTCTAB[15:0]=0, % PWM K 25 AN 0, B CREFFE R IRAS o

2L -

24 INTCTAB[15:0]=400 I}, 64 404y 45 Y

12x400/27MHz=0.178ms
Fk, FAIEZPE AN 11.4ms (87.9Hz); FIFEFE, 128 4415 256 4ll4 F 24 11.4ms.

W BEREALIRED (64 405D BE R I £R)

Forward rotation
> Stap No.
o 013848878 o O P A e M L M A P W e
981
957
924
#E2
#31
.
634
s A-phase
etk (Chl1.3)
383
:T- 291
= 1es
5
8 o8
2
é ]
=2
= LR
E 19.5
: 29.1
s B-phase
b (Ch2.4)
356
634
T0.7
s
#E2
924
95.7
L
01204 8878 6 1 P M A e b e e A PR P M e
Btep No.
PoH B B B 3 A IR A =] MAS: v2.9 2024.07.15
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4. RS
FZTEST[4:0] (JIR(ESHH I E)
ik 21h YIUHE 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FZTEST[4:0]
TESTEN1 (Test & 1)
B 0Bh WIa 0 TESTENZ
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
TESTEN1
TESTEN2 (Test & 2)
Hohk 21h VIMEME 0
D15 | D14 | D13 | D12 | D11 | D10 | D9 |D8| D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
TESTEN2
FZTEST[4:0]3E 3¢ /1 PLS1 A1 PLS2 Fr i HIIRIE 5«
TESTEN1 1 TESTEN2 5 E M E K “17 PARVFIAE 54t .
N R B RS E N R EE Y.
i — ) JE 1 .
W EE ik
PLS1 PLS2
1 GG SRR (] 0 AL YR A S5 A5 I 1] P HY M i HE
2 EUR B EEI TA] A | RG] B | A AU A IS TR] PR “H Mg
3 ENDISAB ENDISCD ENDISxx W&
4 CCWCWAB CCWCWCD CCWCWxx & B
. . LGS, 64 450 NI
5 A S ek A W I H Rk B
llHll/llLllﬁ/f,k‘
6 PWM JE 1 I 0 L ) PWM B S S
7 ABIESERE Bk | B IEESE R kR | FALER SRR
11 “H”# PMOS1 A “H”Hr NMOS1 A i .
W A S
12 “H”#F PMOS2 A “H”#HF NMOS2 A
13 “H”#f PMOS1 B “H”# NMOS1 B X
Wl B JEIE
14 “H”}F PMOS2 B “H”}F NMOS2 B
15 “H”#f PMOS1 C “H”#r NMOS1 C X
WS ¢ JsiE
16 “H”#F PMOS2 C “H”}F NMOS2 C
17 “H”#f PMOS1 D “H”#r NMOS1 D i i
WS D iEIE
18 “H”}f PMOS2 D “H”}F NMOS2 D
e St B R 4 PR A ) WA V2.9 2024.07.15
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FRBICAAR T -

FERAE 5 Rl AR I ]

VD_IS

PLS1/2

<l ol |-
Lt | Ll

AR SRR ) WA DT2x(23h/ 27h) iR 5E

ENDISxx

FAARWE
ENDISxx

PLS1/2

CCWCWxx

AR E
CCWCWxx

PLS1/2

ik e £ M

PR
HFE
(64-step)

PLS1/2

12821 53 F1125 6215353 ) ok 20 (U3 — IR 420 L0 — IR

e St B R 4 PR A ) WA V2.9 2024.07.15
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PWMPE IR 15

PWM H!
(OUTxxdi 1)

PLS1/2

—>
L 4NPWME A

SE Rkt ey

RLAL AL

PLS1/2

5. LEDIXZ)
LEDA (LED A i%HE)

Ho ik 29h VIUE1E 0

D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

LEDA

LEDB (LEDB i%H)
Hodi: 24h VIUE1E 0

D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
LEDB
LEDA £/l LEDB 43 %% & LED A Al LED B ()% Hi i B .
wEHE LED %t
0 ES
1 It
B 3 BRI 3 A B 2 ] JRAS: V2.9 2024.07.15
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(1) FFERERET
YIS 5. RSTB Al OSCIN HIFFI645 it e tn ™ B ATz~

EE‘

j

/] IR BT

SusEH H £

RSTB

\% RSTBANOSCINTT fig [A] A 157 1F

L 100nsELEFH £

™ eI NG, HIACS
YA b {5 A BIOSCINGS T, ICAR ST AME TSR

(2) WS BB B
FN G A EN 10pF B /DN

(3) OSCIN 1 VD 1&2 At 1
—H VD{ZS (VD_FX 5 VD_IS %1 \) #1 OSCIN [E, FB4 VD {55 A1 OSCIN 135 5 Wt A 211V
FEEAY

(4) FHEER

1 PDWNB =0, HLHIB B E .

ARCT, BB A 1R TAE CRNLIRSIANZ ) o 2 A iR e R,
W 'E PDWNB Jy“0” nJ LAYk /> ThikE .
PR, AT I ERAE I T

el BAE
B NI i
FH Kt 51 A =7
CREFIN =7
REF =7
B Ei BB A IR A 7 JRAS: V2.9 2024.07.15
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6. EE/RI B
T E &~ RSTB. UVLO. TSD 5 HiAth Hi g 2 [ fR 56 & .

MVCCx @
Driver
4>
DVDD 4®— E

\_>
VDD5 @
RSTB ® »  UVLO » LOGIC »| Driver
o1 ABCD
4’ .
Driver
TSD LD

5 B BTSN T 3R

WHE VO Focus/Zoom %t LED
B RSTB Disable W B ->Disable | Z4EE & ->HiH kW
LR AR B ER(TSD) x x far HH ¢ b
R R 8 E L (UVLO) x P45 B ->Disable | &% 5 & >4 H O
7. BN E BXEH %
spl
REG
<2CH>
IN2 IN1 SWICH VDD5
N N
CON1 _>_| \’j“_
MUX i OUTE1
S CE— SR lodc |y UTE2
IN2 L > u N
=5 xdbF
GND5

BN RGP T IR-CUT) X5 PWM #5615, BN A Pk B A
A5 SPIRT AR . S BEE A ik — MUX JFR, MUX EREZF 774 SWICH FHLERIA 07, I INL.
IN2 BRI, SR TR E U, EEE T BT SP AR,

e St B R 4 PR A ) WA V2.9 2024.07.15
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SWICH % fEas: 21774 REG_2CH<2> bit2, FHERIANO, ST E 1.
IN1 ZF {745 75474 REG_2CH<1> bitl, HIERIANO.
IN2 2577 2%: 917 2% REG_2CH<0> bit0, _FHERIANO.

PR 2 A L R AT

IER:2 DN i AT AR IR R
REG_2CH<2>='0’ REG_2CH<2>="1’ i
IN1 IN2 2CH &7 44HE OUTE1 OUTE2 HHVIRES
0 0 0004h Z Z HAT
0 1 0005h L H 535
1 0 0006h H L E4%
1 1 0007h L L e

HARHLEEEEAT B g B i 5

IN1 _" 5;
IN2 f: \
@ @ )
o e OUTx
OUT1 2 \ z
@
P
oUT2 7 ’i B

BT, NS R LR t7. t8. t9. t10 ¥/N T 300ns, UL 8 TISHR.

B SPIBL T HIEIRRT
T SPLHHTRN AR, RS 22 AR, B4 3 MR, FTUNG AR5 20H, S
I 5] B IE 2 0 FR A0 S TE IR0 tsaox25, 415 S0 B8 A7 I B SR O.5MHz, U5 JE AR 1]

25%1/0.5M=50us , BLET H #id Kéh H 452 10kHz.

e St B R 4 PR A ) WA V2.9 2024.07.15
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247 B

RUIINEIG TECHIOLOGY

MS41929

ST R B 1)

—
—
4—

DVDD
(3.3v)

0.1pF E

4—
4—

SN —f——— 44—
sour —F— ——p

PLS1 —f———
VD FZ —4———

SCK —f————

oo 2 —/
il

27
[ N m—
26

ol =l |l QIR
o
\ |
a
24 27MHz
—F rots osan F—— R
23 2 10pF
_| |_ %__2 INL 0sCoUT= }—Q
- i 10pF
IR-CUT logic 3 22
— N GNDD — —Q
VDD5 4 21
: ws 41 voos MS41929 5o e
0.1pF 5 20
— ouTE2 LED1 —f——
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