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B AT A RS I B, SR L R-128~124mV HAhThEE
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B AR R A, AR AT AR R 127 Ak B 4z SPdEfEEN
B kPR AR SR RN E, M 62.5kHz~2MHz @4MHz B CfEfJE 2.5V £ 3.6V
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XIN | 1 ST T T T T T T T 24 | PT1
\
XOuT | 2 ( ‘ 23 | PT2
| |
\
VIO | 3 \ 22| VIO
Ely e
‘ |
GND | 4 21 | GND
EAa MS1030 gREs
FIRE_UP | s \ } 20| PT3
| |
FIRE_DOWN | 6 \ ‘ 19| PT4
| |
TSTO1 | 7 } \ 18| PTC
o \
INTN [ | — T T T T T T T T [17] Ne
BEENEREREEREIRE
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S Lkl MS1030
=g
BT e B EWENE | SR B A AR

1 XIN | EBLLEIEEE IO GND
2 XouT 0 e IR 9K S
3 VIO - O fit H FRLIE
4 GND - Hh
5 FIRE_UP 0 48mA oo A S 1
6 FIRE_DOWN 0 48mA Jikrp R A i 11 2
7 TSTO1 0 D B 1
8 INTN 0 4mA R L A R s B
9 SSN | SPI 4= LMWL %, KH-FA R GND
10 SCK | SPI 432 [T A\ GND
11 S| | SPI 4% LR GND
12 SO 0 AmA =25 | SPI IR
13 RSTN | RG BN, KA R VIO
14 VCC - WA LU
15 CLK320UT 0 32 kHz B
16 CLK32IN | 32 kHz oA GND
17 NC - =7
18 PTC - U DN P2 i
19 PT4 0 >96mA T | i BENI i 11 4
20 PT3 0 HUR I | R A ) 3
21 GND - Hh
22 VIO - /0 ft 8 HLR
23 PT2 0 >96mA I | i BENI & 1 2
24 PT1 0 ISR | RN 1
25 NC - =7
26 NC - =7
27 STOP2 STOP JHIE 2 (fUAHD GND
28 GND - Hh
29 VCC - WA LU
30 STOP1 | STOP JHiE 1 (Krv sl GND
31 START | START {5 58N (H7) GND
32 TSTO2 0 D HE D 2

e WA PR EIRE AR, ER R R ORI ERE, WAME R T R .
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A ERHER

ORSTN

‘ O GND
O SCK
O SSN

OINTN

0O SI
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VIO
vee . 4-wire SPI

=
c
)
CLK320UT 5 f
2
5
CLK32IN 5 «
o Read Reg
~ [o1s]
8l |g= 1 x
o
XouT 8 ==
> 0
XIN o ®
55 ALU
S
O &
O c t
o
(@)

Raw Data Reg

T

M TDC

First Wave Unit

PTC

PT1

Mask Stop Unit

PT2
PT3
PT4

Fire Pluse
Generator

I
‘ Temperature Unit }—Q—T
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WIRZ %

O AE R, AR TR I A R 28O N 5 22X 8 ARG K A IR, O R R T Ak A PR A
IR e MRS FElE . MRS HC R 1 — R IS, JF AR T BUE# T AR
UERR PR AT T -

ZH 5 BUEME A
N AZ ik H F Vee -03~4 Y
10 fit H L e Vio -03~4 Y
TN EENES Vin -0.5 ~ Vcct0.5 Y
GRS Tsto -65 ~ 150 °C
RS T 125 °C
ESD (HBM) Vesp >4 kv
B TIERM
ZH (iRl IR Yas RME | BURUE |SORME| AL
N AZ Bt L Vee  |Vee= Vio 2.5 3.6 Vv
10 it L& Vio 2.5 3.6 Vv
— AN T TR tri 200 | ns
— AN T B I [R] tfa 200 | ns
it R i R A BT ] tri 5 ms
it B R R A BRI ] tfa 5 ms
R IR Ta T ANBERE 125°C -40 125 | °C
Tt BB HL L Rth(j-) |45-FA58 28 k/W

1 BFEEIRE B XIN. XOUT. CLK32IN. CLK320UT
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BSSH
HiRE
Vio=Vcc =3V, Ti=-40 F| +85°C, 32kHz #MiB% A\
ZH (i WA KA wAME | A IRORME| B
32kHz fh iR B I32 lec+li0,1X. 32kHz fndfE TAE 4 A
Ins Vee=Vio= 3.6V 200 A
AMHz &R IR Vee=Vio=3.0V 130 HA
S zilin) <1 HA
i i) 000 2 PG L UL TR T ERL e 2 mA
FRAS HLIL looa | I B @85°C <0.1 HA
lo TOF-UP/DOWN, 1/s 1.1
& L HA
W&, PT1000,1/30s 0.15
W = HL It 30 —IK 0.085 A
RS HL IR lana PR B SY 0.8 mA
BFRD 2 YR Ta)3 &
SR lroTAL 2.3 HA
30 Fp— i JE I &
it s R Vor low= tbd mA, Vio=Min 0.8XVio Vv
KR VoL lot=tbd mA, Vio=Min 0.2xVio| V
WASEE Vi LVTTL, Vio = Max 0.7xVio Vv
HNEHEE ViL LVTTL, Vio = Min 0.3XVio| V
it 5 e o R v LT L Vi 0.7xVio Vv
it 25 5l R ARG LT LR Vi 0.3XVio| V
it 5 R ik 4% B Vi 0.28 Vv
AWMERRE
ZH 5 MRS w/AME | HUBME | KM | AL
BT TPNEEES Cin 7
AR TR Co £ @ Vee= Voo, pF
R [r) L Cio f=1MHz, T=25°C It} 9
PT i 1 t.b.d.
(EPETUN t.b.d.
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> LA lerd MS1030
TR FL B BT U
5 5 MR % A2F B/ ME | RME | BORfE | AL
Bl 2 N HEL TR V2 RS
. VoFFseT 1 2 mV
(B fase)
STOP1/STOP2 % N\ FrIAS
N R Rdson(AS) 300 Q
FF ST I st BEL Bt
FIRE_UP, FIRE_DOWN % H! KRR
Rdson(FIRE) 4 Q
A7 JE B ) Ja BT Rdson (HIGH)= Rdson (Low)
FIRE_UP, FIRE_DOWN %ij 14
B IFIRe 48 mA
SEAT 1) HS FRLL
EEPRPNG NS Vana 50 500 |Vcex2/3 | mVpp
STOP i & H & Veex1/3 \Y;
LU 2% A% B ZE BT tep 100 ns
B TE) N &5
Vio=Vcc=3.0V, T)=25°C
S5 inel R BeME | RME | BOKME | BB
1) 0 2 5 Tacc  |Vec=3.0 15 ps
W7 HER Tres  |Vee=3.0 3.8 ps
W= 2 Tm Vee=3.0 0.0005 4 ms
AR INL Vce=3.0 <0.1 LSB
ZEo AR R DNL  [Vce=3.0 <0.1 LSB
F2: @4MHz
I"RESECRINERAT JRAS: V15 2024.05.28
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BEMERT 2
ZH 5 W25 AT AL
1A PT500 PT1000
Sy HER RMS 17.5 17.5 Bit
SNR 105 105 dB
20138 25 0.9912 0.9931
3.6V 0.9923 0.9962
Y5 25 VS.Vio 3.0V 0.9912 0.9960
2.5V 0.9895 0.9956
254 VS.Vio 0.25 0.23 %/V
B R 3 1% 22 @ dB=100k 0.05% 0.05%
el Vs, 0.022 0.017 %/10k
R VS, Vio %/V
WIIEE T <20 <10 mK
TR VS, R <0.05 <0.03 mK/°C
PSRR >100 dB

VE3: T MNESEAE Vio = Vec = 3.0 VIR, Cioap = 100nF JH-F PT1000, 1fij 200 nF F-F PT500
(CoG-zA) .
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iapsg
WREGRR U, LR ESHIYRTE Vee=3.3V40.3V, FRBEH ¥ N-40°C~+85°C A4 Il & 75 F
i

I SHiR G o

ZH "5 R/ME ARUE IZON LA
32 kHz Z7% iRk I £ CLK32 32.768 kHz
32 kHz iR
e L HU AR T ’ :
R AR S I CLKHS 1 4 8 MHz
P 5 I A IR P[] toszsT 100 s
AT AR YR ) toszst 1 ms
BT

ZH i Vio=2.5V Vio=3.3V Bafir
AT I AR feik 15 (RKRAED 20 (pKAED MHz
AT BR, Bk towh 30 (/MDD 25 GiR/MED ns
AT B, kI tow 30 (/MDD 25 Glp/MED ns
SSN FF Jit FI P A 2 tussn 40 (/MED 10 Gi/MED ns
SSN 7E S IHFR Z 18] 1) fikr 9 B towssn 50 Cd/MED 40 Ci/MED ns
SSN 7E SCK T B3I J FY PR35 I 1] thssn 40 Ci/MED 25 Glp/MED ns
AT 22 SCK R BRI IR I ) toud 5 (/MDD 5 (/MDD ns
BARAE SCK N IR 1 PR FF I 1) th 5 (/MDD 5 (/MDD ns
1E SCK VB HdE A UK i [A] tud 20 (/MDD 16 (/MDD ns

BATHCO (SPISRAZE, WEMAHO =1, W BERRIE =0) -

BATHO RS 4 &l SN, BFEE—A SerialSelectNot (SSN){E 5, MIMARED TIEE 3-2%
il SPI#E1. SSN I N FEHTEE 56— SCK [ BT R 22 AL INTN B CRITE D RS Mssifr
(MSB)JT 4 4% i LA B AL (LSB) A5 R o A% 42 LA 745 77 :NTE B o Bl A& vl AERES 7 i e ek,
25 SSN K% —4> LOW-HIGH-LOW 1 HL°F-,

tSUSSI’\ t t

< R pwssn
—> tpwhli L ‘k

SCK /_\_/_\ ,W _/_\ Chssn

-

SI1 MSB b4 X X s X

tsuv:l —P —
—»

SSN

& 1. sPI BN
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tsussn |
— — tpwl tpwssn
SSN — tpwh‘_

oM\ A\ U
st X mss X 6 1 X 158 X
tm::‘ « .
so " —{ mse X msB-1 X 1 X LsB »—
tvd _. k_
OPCODE DATA
Kl 2. SPI 32H)
RAEENIT
Reset ot
(at pin RSTN) %’ E o
Start/Stop accept % accept
3. RGIE AL T
2 (i w/ME wANME | B
STk rp v E tph 30 - ns
TS ALK b 2 0] DA 52 ik ol (R s () [ B trfs 30 - ns

E FHREAE, B/ s00us, AR USSR

YR HL R

MS1030 Jy i B AR & s fF o 9 VIR BRI R RCR, R RRAEE HE. RNz AT
e FEL 2 PRI R J A

MS1030 F& 1t P Xof L V5 A 7 3 11 2

VIO -1/0 it &

VCC - WAz AL L

BT ) Ground 51 JHI#R B 12 5% 42 2 EL IR AR AR IO HLZ . VIO A VCC B 1208 I — AN Fth B3 [ e
M2tk R R s eh th o AZS AT EATH, kT 10 ESER T,

I [R) 300 e 28 RE S A AP (M B AR, 58 A BT 0 i) M R P o 8 e DU 2 ik =) e
i, PRI — N 78 A2 PR UL g0 g5k = B

VCC 47 uF  (H/h 22 uF)

VIO 100 puF (F/) 22 pF)

F P S R — MBI TR T SR an e, FRATTHEE AN A T OGS B R R
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HFREAHA

BRAERD K B A2 A 40 C

1. B fFrg

PR R A TPATIR, B ARlEPITERER S, BB ad T
BRAERS AR BAED a4 BRI HIIA
Write_REGO 0x80 HE BT 0
Write_REG1 0x81 B E T4 1
Write_REG2 0x82 L E A A7 2
Write_REG3 0x83 HRE T4 3
Write_REG4 0x84 HHLE A7 4
Read_TOF_UP_STOP1 0xb0 BRI SE 1 > STOP 45 Rar 77 4%
Read_TOF_UP_STOP2 Oxb1 BENTESE 2 /> STOP 45 Rar 7 8%
Read_TOF_UP_STOP3 0xb2 BENTAL S 3 /> STOP 45 27 77 8%
Read_TOF_UP_STOP4 0xb3 BENTALEE 4 /> STOP 45 27 77 8%
Read_TOF_UP_STOPS Oxb4 BENTLSE 5 > STOP 45 R ar 77 8%
Read_TOF_UP_STOP6 0xb5 BRI EE 6 > STOP &5 27 7 4%
Read_TOF_UP_STOP7 0xb6 BENTALEE 7 > STOP 45 a7 f7 8%
Read_TOF_UP_STOP8 0xb7 PR EE 8 /> STOP 45 a7 77 8%
Read_TOF_UP_SUM 0xb8 BRI 8 4> STOP Blngs B %172
Read_Temp_PT1 0xc2 BRIR & PT1 5 45 R 8
Read_Temp_PT2 0xc3 IR PT2 U (145 % 17 ae
Read_Temp_PT3 Oxc4 LR EE & PT3 S 1 45 B 517 88
Read_Temp_PT4 0xc5 BLIR & PT4 i 1 45 BT 6%
Read PW_First 0xd0 RS — UK e 45 R A7 A
Read_PW_Stopl Oxd1 B —> STOP ik 56 45 R 25 17 %%
Read_Status_REG 0xd2 BORAS T A4
Read_Comm_REG 0xd3 L IE VRS I BF A7 28 (A7 A7 A% 0 (1K 8Bit)
Read_CAL_REG Oxd4 IR B R T A 2%
INITIAL 0x70 WIUEA, H0 45 R A A AURES T A7 a AT W46 1k
POR 0x50 BAEEAL, WA AT I
START_TOF_UP 0x01 BRI, AR S AT A LB R Rk S RS i
START_TEMP 0x04 W, AT IR
START_TEMP_RESTART 0x05 WP I i, HEAT R ORI
START_CAL_RESONATOR 0x06 R IR RS, HEAT s R B I

I BESFEERN)B R L F
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2. R
AWM ES . WESR. RIPRE, mAFRFERENIIT, Faaam AR ENIT:
AR SR BAEND iR
Write_REGO 0x80 SHEE 74 0:32 17, HAES, ARk
Write_REG1 0x81 SR E T 1:32 60, RAESE, RAEER
Write_REG2 0x82 SR E T 2232 6, RAESE, RREER
Write_REG3 0x83 SHEE 74 3:32 7, HiES, TRk
Write_REG4 0x84 SR E 7% 4:32 1, HEEs, AREgik
TOF_UP_STOP1_REG 0xb0 RS 14> STOP 45 A7 /7a%: 32 A, 16 (Mi%E%L, 16 fi/hE
TOF_UP_STOP2_REG Oxb1 RS 2 A STOP 45 B 47a%: 32 A, 16 Mi%E%, 16 fi/hE
TOF_UP_STOP3_REG 0xb2 IR ER 3 A STOP &5 W2 f7ds: 3247, 16 (%%, 16 /MK
TOF_UP_STOP4_REG 0xb3 A EE 4 A~ STOP &5 W2 f7-ds: 32 47, 16 (%%, 16 /MK
TOF_UP_STOP5_REG Oxb4 RS 5 A STOP 45 B f7a%: 32 A, 16 (Mi%E%L, 16 fi/hE
TOF_UP_STOP6_REG 0xb5 RS 6 4> STOP 45 B /7a%: 32 A, 16 Mi%E%, 16 fi/hE
TOF_UP_STOP7_REG 0xb6 IR ER 7 A STOP &5 W2 f7ds: 3247, 16 (%%, 16 /MK
TOF_UP_STOP8_REG 0xb7 I EE 8 A~ STOP &5 W27 f7-ds: 3247, 16 8%, 16 /MK
TOF_UP_SUM_REG 0xb8 JTL 8 /> STOP RINAE RAFfFas: 32 47, 16 Ar%E%L, 16 /MK
Temp_PT1_REG Oxc2 TEEEI & PT1 45 7798 3247, 16 Ar%%L, 16 fi/hNEK
Temp_PT2_REG 0xc3 TR PT2 45 WA AE2e: 32 £, 16 AI%E%L, 16 fi/NEL
Temp_PT3_REG Oxc4 IR PT3 45 a7 as: 3207, 16 3%, 16 7/
Temp_PT4_REG 0xc5 TEEE & PTA 45 17 48: 32 K7, 16 Ar%E%L, 16 fi/NE
PW_First 0xdo BT R AR 11461, 11 A
Read_PW_Stop1 Oxd1 B STOP Ik FEZ R fAd: 1147, 11 A%
Read_Status_REG 0xd2 IREFATES: 16 AR
Read_Comm_REG 0xd3 WA 8 A, BREA F4 0 K 8 fif
Read_CAL_REG Oxd4 RS IG 2917 2% 16 AT 3%, 16 fi/hEk
I RHMESECRINBRAR A A : V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4251 12
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3. 2 ¥ B HF e
Tic B 2 A7 2 2 FH P AR P2 T R s AT B, R AR AR S AR, BRI
3.1. Write_REGO(#/EfG: 0x80)
r BIME S e wE
31 0
30 0 X
29 0 0= K
. . = 1 Mk
28 0 ANZ_FIRE | & fire i T & 5 0 koA %
27 0 127 = 127 Mk
26 1
25 0
24 0
23 0 0 = T4 45
22 0 DIV FIRE W BN E S PR AR KR Ay | 1= 2 4040
21 0 - PSR4
20 1 63 64 34
19 0
18 0 DIV CLKHS &E CLKHS i ZH B8 | 0= 400 (1) 1= 2 4395 (2)
17 0 - Sk 2= 450 (4) 3= 44 (&)
= EEI%}E‘??%[ZH;
16 0 1 = iR A
START ST AEF A iR e A E TS | 2 = ERIRAEIR IS [A] 480 ps;
15 0 _CLKHS AT PR IR S5 Sl T T 3 = EYRAEIR I H] 1.46 ms;
4 = PR LEIR I 7] 2.44 ms;
14 ! 5 5] 7 = A2 AR GEIRIN ] 5.14 ms
o 0=dERIAMINGES - EHus
tart JHIE . .
13 0 NEG_START | % [n] start JfiE 1= A S — TR
s 0=JERAFINGS — LU
BiE 1 s .
12 0 NEG_STOP | /X[ stop i#i& 1= % B OE R - TR
11 0 0= XM 1=START
10 0 2=1/Mkvl 3 =2 ANkl
. S HITIN {E stop JHIE [ Tk 5k 4=3 N S =4 AMkph
6 =5 Mk 7 =6 ke
8 0 8=7 Mkt 9=8 Mkl A= ARV
7 0 K.D
6 0 0=64ps 1=128 ps
SEL_TIMO e 2=256pus 3=512ps
I
5 1 “MB N30 ] S 3 B ] PR A 4=1004ps 5= 2048 s
4 1 6 = 4096 us @ 4 MHz CIKHS
3 0 0= =P
SEL_TST02* | TSTO2 & RS ® & 1=START_TDC %t}
2 0 2=STOP1TDC #ith; 3 =4 kHz I
1 0 o
SEL_TSTO1* | TSTOL ‘&R AS 1B 0=HiFl; 1=START_TDC fith;
0 0 2 =STOP1TDC it} ; 3 =32 kHz clock

TE 4 HIXPIANMEIEDY R ORISR S A, B RSN RS S B vIo Bl GND,
LA 51 K B

IR FECRIN)BRAE

GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd

24-Hour Hotline: +886-18018703531 (Felix)
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3.2. Write_REG1(#:/EF5: 0x81)

L BRINE ZH iR WHE

31 0 EN_INT_TO | Timeout il /& £/ 1=FF A R 0=l Fh b

30 0 EN_INT_HIT | End Hits i fi &% fi7 1=FF a3 il o=JC M ity

29 1 EN_INT_ALU | ALU 1 Wi 2 iz 1=FFja il o=JCH ity
NN 0= FFFER TR

28 0 RFEDGE | il il i RUs I I

27 0

26 0

25 0

24 0

23 0

22 0

21 0

20 0

1 0 H—A> STOP Jikih Bl 28 — I e i

18 0 F: FEN_FIRSTWAVESO R, N3 | -0 5 65535

17 0 DELVAL1L — A STOP IR R H Delay_time:750ns~4ms

" o B EN_FIRST_\WAVE=1 B, NEE—I @4M;z

. . FERE 1, BAAI TA) 2 Tref (1%
. 16 A EEEL

14 0

13 0

12 0

11 0

10 0

9 0

8 0

7 0

6 0 K.D

5 0 0=0mV

4 0 1=4mV

> 2 5 4 B L3R offset HUE, M

2 0 offset 124mV F1-128 mV 31=124 mV

1 0 32=-128 mV

0 0 63 =-4mV

I RHMESECRINBRAR A A : V1.5 2024.05.28
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3.3. Write_REG2(#:/EF5: 0x82)
34 EN_FIRST_WAVE=0
7 2RiME S5 Eiipa WHE
JA BN — A TR . RIS, A
31 0 EN_FIRST_WAVE | IS ATEZFf7dn 2 MIZFf74% 3 s 1= TP
B SO
30-0 0 K.D
34 EN_FIRST_WAVE=1
1 BRINME S ik wHE
AN BRI, R E, ALEFAE | 0= KM
3 O | ENFIRSTWAVE | me ) mugifrse s ol S BIOEOLS A | 1= 0
30 0 EDGE_FW B — R B A R 0= L7t
- 1= TR
29 0
28 0
27 0 BB PN G2 14 stop /2B JL
. 0 DELREL1 N 3 %l 64
25 0
24 0
23 0
22 0
21 0 WHE S —PRNEE 2 /1 stop AR L
-~ 5 DELREL2 N 3 4 % 64
19 0
18 0
17 0
16 0
15 0 WHE S —PFRINEE 3/ stop AR L
12 0 DELREL3 N 3 5 % 64
13 0
12 0
11 0
10 0
9 0 WE IR )G 26 4 1 stop RFEIER
: 2 DELRELA /i%i)ﬁfﬁ?ﬂmﬁ% I stop A&FEUCEE L 6 1 64
7 0
6 0
5 0
4 0
3 0 WE PRI 56 5 4 stop IR
: : DELRELS /i%i)ﬁfﬁiﬁmg% I stop AEFLUCEE L 7 51 64
1 0
0 0
I BAESECRYN)ERAE] WRAS: V1.5 2024.05.28

GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd

24-Hour Hotline: +886-18018703531 (Felix)

http://www.gs-micro.com

4271 F15T



http://www.relmon.com/

1% B MS1030

3.4. Write_REG3(#/EfS: 0x83)
24 EN_FIRST_WAVE=0

fir BRIME ZH ELLE
31-0 0 K.D

5

wE

24 EN_FIRST_WAVE=1
{ ERINME ZH i P wHE
31 0
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11

DELRELG BEE L — PN EE 6 1 stop K 8 51 64
S5 TLA B 3

DELRELY BEES —PARIE 2 7 4 stop 2K o 5 64
B LA 1R A 34

DELRELS BLEH WG 5 8 1 stop 2L 10 5] 64
S5 LA B o 39

DIS_PW oK PRIk v o S5 W = Dl e 0=7F)g 1=k
0=0mV
1=2mV

[Eny
o

55— T EL i g B R
wave_offs | -128mV~126mV (N EIE —J/51% | 63=126 mV
i B FLE [R] 2] offset ¢ & HL D 64 =-128 mV

127 =-2mV

K.D

O ojojo|jlojo|jo|jo|jo|jo|jo|jo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o o |o |o |o

O (k[N |W |~ (0O N |00 |

I RESIECRINBIRAE WA S: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4277 1657
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3.5. Write_REG4(#/EfS: 0x84)

| BRIME S ik WHE
31 0 . . Bit 31 = 1: FIRE_BOTH (/X [f] FIRE_DOWN)
N EE > B A 1}1 — —
30 0 CONF_FIRE ?ﬁi?ﬁi@%x B gi30- 1 gp FIRE_UP
29 0 . Bit 29 = 1: JF /A% H! FIRE_DOWN
28 0 PHASE_FIREUP FIREUP J [ 15 0: [FAH;  1: &AH;
27 0 PHASE_FIREDOWN | FIREDOWN Jx [f1] ¥ & 0: [FAH;  1: [AH;
fire k3 2 TDC = ApER% N\ START
- 0 SEL START FIRE ire Jik it FHAE fid 0 %.:Biﬁj)\i \
- - start 1= H fire &R Start
AW L SR v
; fE H . "
ig};u;égﬂ%m T 0 = STOP1 Fll STOP2 %% N i
{JIL o o o
25 0 EN_ANALOG . 1 = B4 , STOP1 A1 STOP2 BEfLM (3
- STOP1 il STOP2 i /M %f;?ﬁgﬁﬁﬁ f Ll
. —1n NEET il
i A 0K B Bk 3 A
FM% N i
e BN FH i R B 0=2 M &N (PT1 A1 PT2)
24 1 ANZ_PORT H%Fu.ﬁ,ﬁ I )\{”;Ef”fff 4
(1) 15 1 = 4 AN & ity 1
L N=| t"“ﬂl = - .
23 0 TCYCLE m:ﬁme{J\Ji 0 =128us cycle t!me @4MHz ‘
G B (8] 1=512ps cycle time @4MHz (F#EFF)
A T, 55 B T 0= 2 IR BB &
22 0 ANZ_FAKE f’mfg”f%i_,” {ﬁ %{%ﬁ”f
1) 3 B Bl & 1=7 KRG BN &
I 0 O N = % ] 32.768 kHz 1E 4 cycle i
21 1 SEL_ECLK_TMP ]
cycle W4T 1Z%(E5 | 1= N 128 xCLKHS 1E N cycle B4
i Ml =
20 0 TEMP PORTDIR T I v 00 0=PT1>PT2>PT3>PT4
- JI T J2 1) 1=PT4>PT3>PT2>PT1
19 0 PN ERASEALLEE 3 T I B, |
) . ¥ 1E]: 0 =90us 1=120us
w2 YRR RC T f‘ rous 3oaomss
18 0 AT 78 FEH Timer = PS5 = 300U
NP N /45‘
) mfﬁﬁf{ﬁﬂ” T 0=50Hz %Ak, 20ms
17 0 HZ60 RUAL R SATIETEL, L) SRR, 16.67ms
T R R W e
16 0 TEW IR H Bl FE A 0=0.25(5ms@50Hz) 1=0.5(10ms@50Hz)
15 0 CYCLE_TEMP B, ok 2R *(/\/JTEF*{JHJ 2=0.75(15ms@50Hz) 3=1.0(20ms@50Hz)
=T T A 4=1.25(25ms@50Hz) 5=1.5(30ms@50Hz)
14 0 50/60Hz ({15545 6=1.75(35ms @50Hz) 7=2.0(40ms@50Hz)
13 0
12 0 K.D
11 0
Timeout B} ALU 5 N4 o
10 0 EN_ERR_VAL . 1=HJH  0=xH]
- F 5k RA o JER - 0=R
9 0 K.D
o 0 FIREO DEF ETAEE DL FIRE @ | 0=High_z (BreEz)
- EERVRES 1=l (FERFFE D
7-0 0 K.D

IR FECRIN)BRAE

GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd

24-Hour Hotline: +886-18018703531 (Felix)

http://www.gs-micro.com
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4. ERFFE
SR A L E AR, NN RS RS BRGSOl R8RS 7
s IRPRLIG R M R A A7 45

4.1. RENELRFHFH

AR SR EAERD EiLiy
TOF_UP_STOP1_REG Oxb0 | JiiifiZE 1 /> STOP 45 R arfF4s: 32 4, 16 f/ %%, 16 fii/h3k
TOF_UP_STOP2_REG Oxbl | JUALES 2 > STOP S A #ffds: 3247, 16 %%, 16 i/l
TOF_UP_STOP3_REG Oxb2 | IBALES 3 4> STOP &5 i fF#t: 32 £, 16 A%, 16 /b3
TOF_UP_STOP4_REG Oxb3 | JGAES 4 1> STOP S5 A& fEds: 32 £, 16 %%k, 16 fi/hl
TOF_UP_STOP5_REG Oxb4 | JiUfEE 5 /> STOP &5 R arfF#s: 32 41, 16 /%%, 16 fii/h3L
TOF_UP_STOP6_REG Oxb5 | IBALES 6 4~ STOP &5 i fF#t: 32 £, 16 A%, 16 i3
TOF_UP_STOP7_REG Oxb6 | IBALES 7 4> STOP &5 i fF#%: 32 £, 16 A%, 16 /b3
TOF_UP_STOP8_REG Oxb7 | JiUifiZE 8 /> STOP &5 R A fF#s: 32 4, 16 [/ %%, 16 fii/h3L
TOF_UP_SUM_REG Oxb8 | i 8 1~ STOP R INZE KA fran: 32 A7, 16 (4%, 16 fi/hE

MBEWELERTFARIL 9 NFHAAE, BIEM 0xbo~0xb8 X Wi 45 %7 /7 2% M fF H
START_TOF_UP(0x01) HL /X I B4 A1, T8 ZMFA FIRE BIE K%, MRSE RIGARAELE 0xb0~0xb8 Xif
LN &5 SR 2 A 4% HLTHD
TR W R A R P v R A B, N R R B SR T A RR M R B BR DA
DIV_CLKHS(DIV_CLKHS=1, 2, 4). HE{ER 32 i mid, ™ 16 A7 850 16 A/ N k. BRI — MR
A 5 — R A AR . AT M BRSO (2°) T8, DABRARAZ (2204501, BA 2 4 M T (A7 A
Time =RES XxTrefxN,withN=1. 254

4.2 WELERFHH

TR SR AR Ei
Temp_PT1_REG 0xc2 R PTL 45 A fEs: 3247, 16 (8%, 16 i/
Temp_PT2_REG 0xc3 I PT2 45 R Eds: 3247, 16 ¥, 16 /3
Temp_PT3_REG Oxcd IR PT3 45 52 . 3247, 16 1%, 16 /3
Temp_PT4_REG 0xc5 RN PT4 45 A fEes: 3247, 16 (%%, 16 (/M

T I B S TR R TR, SR R A A R, T R R TR ) B AR S H R ) LA AR
[FF):  RT = Rref x T1/Tref
FEBHATIE SR RN SN, (R G — R4 R .

4.3. B PR ELE R T4

AT B ERAERD i
PW_First 0xdo Pk v E R A A A 11 AL, & 11 A
Read_PW_Stop1 Oxd1 21 STOP Bk vi 25 7 fiae: 11 A3y, & 11 4
I RESIECRINBIRAE WA S: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd HOW B8R
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S WK TE DN R 45 RN (R A A, A TR 2 R, A EUE A RS S ME .
4.4. PR RE G R T

AT A R HEEAERY i
Read_CAL_REG Oxd4 BRI PR A7 2% 16 138, 16 /MR

XA FFAT A A 2 T AR R ORI B I b (ELREAT THA AR A R IX AN ELAF Y Read _CAL_REG N, K2
—A> 32 ML E L b 16 OB, 16 A7 0N/

4.5 WEFHFH

Az ZH Hik wE
15-13

12 Temp_short B TS R I 1=50 1%

11 Temp_open T AR A T i 1=7F %

10 Counter_Flood FEAE TH S i Y 1=vii

9 TDC-Flood TDC i th 1={ii

8

7

6

5 Stop_num IRAFIT HIT £

4

3

2

. Register gk R bk a4

0
I"RESECRINERAT FRAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd ;422:%19?7 %
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http://www.relmon.com/

1% B MS1030

DiResiR
1. WENER
1.1 iR
RN B AT . $07 TDC. I8 SAR (ALU)IX JUER 7 48, ABADLT o 3 2 40 545 5 AR e A
Hd BIHT TDC, B TDC & DURE & TH BB AR T B A p, S S il o A7 20015 = e o B o i
6], SZEARRAGHCT TOC A7 1 BT TR v Dy ok v i 4 AR DG (R BRI 1), A7 il B0 AH B2 45 SR %5 A7
&, DUT ] S A -
W EAEFETTIE 15ps, /N7 HE3RI5 3.8ps (1LSB)
I K I 9 [l T ik 500ns~4ms @ 4MHz
A7 8 {X STOP KFEREST, FFH 8 Uk STOP #EAT RN
2 AR oL 4 R AR
FEBHURET, TR — U AR 2 — e A
A B TR R B
AFAN IR stop 55 H#8A —ANKERE A 10ns (AT E 11, AT BEHER Y stop 1 g
1.2. ¥ TDC
H5 TOC J& DU B v BB MO BV B AL, R & TGS O U BRE BE T8 15ps, B r R iE
3.8ps (1LSB), & i+ as it HOEHZ 0~2us; LA THECA 1T BTS2 500ns~4ms@ 4MHz.  TDC )i
TN IR ) A B, (A AN START B STOP 155 BUM AT L AR b b iy 22 18] 14 1) el
I ORS S5 508%) o 7R VRS S B2 1], TDC 30 R SEEmS B0 10 B 1% CRUETE 888 .« Frblifi &
055 55 R A e DN RS U S (PR S A . & TDC B 8 IR STOP SRARRE /), A4 STOP [a]fE AN

/NTF 2xTrefo
Finecount 1 Finecount 2
T -« Cal2 —
» - > - | Call i
‘ P - :

Ref. : :

clock i !
Coarsecount P

Start !

Stop

] |

time = Tref x (Cc + (Fcl - Fc2)/(Cal2 - Call)

Runtime
High-speed unit

D55 L 32 PR TR VR R 1 K/
tyy = Tref x 2% = 4.1ms @ 4MHz

I RESIECRINBIRAE WA S: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd .
24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com
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Start A1 Stop 18] AR 22 DL 26 A5r 1) & Y8 FEl 15

IIEINE 3] ik
tph 2.5 ns (min.) s/ K i E — t.—)
tpl 2.5 ns (min.) s/ K v E —Hont—
Start
Start 3| Stop 2 [i] @ —t et > et
tss 2xTref A Stop 1 JI'_[—LH—
Dis_Phasenoise=1 / i
= . R ’tph‘ ’itm:_t a_'i
trr 2xTref LR B INT s |
tff 2xTref e NG
tva 4.6ps(max) ALU FF16 200 A R
4ms (max) T K & E
tyy
@ 4MHz = 2xTref

N N S 2 T A B B R b TR EE T IR AR A R B R E AR 0 [ bit0-2

(NEG_START,NEG_STOP1)J¢idk £ Kt o

Ak, B fF) START/STOP i A bify 1135 S0 475 iy HLF 05
VE: IR Start-Stop Z ARG Z2/NT- B /NN IR €2 U TDC 4 A BT A /N T toe OIS ZE K, AEAE AR 100
THEA S I IR EE R
1.3. I2H 3% (ALV)

IEH AR NG HF TOC THEIE T AL EE, FER AT TDC MIBUE BT IHE, KR eI 17
A7 BAH LB 245 R A7 A HURS Z A7 4%, S AMEKE BUYIK sTOP SAIREAT RN IFHs R AMNAEAF NAH R 45 2R
AR, AR AR R R B R DL R

TEBE “DIV_CLKHS” (ZF47-%% 0[] 17~18BIT) FEUERTBHET: 2% Tref < 2us;

L Timeout ¥ HUS UL, ALU A28y TDC (A BT

ALU THELRZE i a], W EN_INT_HIT=1, (576 A W75 2505 — B 1) s 4t SR 2 f7 o
1.4. BRI O

READ AT 3 32 B AR TS 5 I AL By TDC, B AT o R 2 LA B . T G A O B LR R
HEAS B BRAC RS EEOIT IR BT I e R B TR S IS S

24 EN_ANALOG=0 I}, HEUL Al A BERERF15 5, START /55 M START(PIN31) #EA, STOP {55
M STOPL(PIN30)EN, HINES

ZH e TR 2% A BOME | UAMY | BORME | BT
LNV Vin LVTTL, Vio = Max 0.7%Vio Vv
i NAKHL Vie LVTTL, Vio = Min 0.3xVio |V
I RESIECRINBIRAE WA S: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4251 %2 ﬁ -
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24 EN_ANALOG=1 I, P #EE bl B S N8 20 4T F, 38040 WA B i N 38 20 1 — A B AR
BN o JUHR T A AR R B R, XA DR KRB BRI BT SRS
A B E R A B I, BLRME S AT LU STOPL A1 STOP2 AN 4RI, 1T PO Lk 2%
TR AR, BB AR PR B B O 1/3 VCCo ABRLDLIA 1 855 2o AR T B 1 7 [ SR AR AN )
R ERI . PrAeE LB S PRERIR I R T AR ONT 2mv) XA i I O 4
SRAt o T USRS IR S 2 RS 2 AR A R A P IR I T B AT IR AE o SRR R v B
I T i, AR SR AR RN T 2 mv,

B oA #R i MS1030 4z SR e AT 4 o AR & R I FE AR RS S AT Sk P A1 B A
& DFE

AL A% FLUH offset I E AT AL 4mV 9EEARIEAT, M - 128mV 3| +124mV. XA EZIE
I FAEAE 1 R SH offset, Bit 0-5 HHAT I E, UL 2 FIFMBEAL H .

T A 24 R 5 — U AR SR, T AR AN A 02 3 — MR B B B s, BB AT AL 2mv yJEd
AT, M - 128mVv F| +126mV. XN EZIEEFEE 3 H S5 wave_offs, Bit 6-12 HHATIRE, L2 1)
MG A g H

FIRE_UP
i L — 3 | FIRE
j::, uP = Enable TOF_up
Transducers |
___FIRE_DOWN FIRE
J:j DOWN Enable SEL_START_FIRE
1 START START
B sTOP1
STOP1
L l— TDC
SI0P2 — STOP2
N l En_Analog
L
TOF_up
Vref ;
Enable
I RHMESECRINBRAR fRAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co. Ltd ;422 FRR
24-Hour Hotline: +886-18018703531 (Felix) http://Awww.gs-micro.com m
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2. BB

TEM Ry Her M ERER, B, 55— ERR, 750X =R R,
2.1 FFWEER

2.1.1 HF M ERER

L “EN_ANALOG=0"Itf , iEFEH BRI, EZMERKX T, JHARE S N STARTE A, 4RE
S NSTOPLE N, STOP2 TR, “START'HI“STOPL" I N{E S HINETES, FEAKTIE
BOvE, MERET:

A, Ki%“TOF COMMADN” 4 0x01;

B. “START_CLKHS” Ay i fb R AL , 1 AEM f2 Ry 1 v i 4k MO PHASE X 21 8 e SR IR I [

C. RIENKIMECE SMBIE 5 34T il & START (55, IXHH&FF 4G 7T
D. “DELVAL1"Jy STOP BGRiita 1, ¥ BN [MARYE H 7 it AR b AT e B, 1 B I () AN 22 1 [ g i [m] g
], DA H I R
Ev 4“DELVALL” SEik I R 5EB5, JHaGHRUL STOP 155, B 3IBE “HITINY T ik 42 50 (B K J5 A 4%
WRIBAE S, X ALY EATRCAE T OR A7 B B R 45 R ZF A7 4, e AT LA 8 AMRlfE 5, JFH
¥ 8 IRl BANRURN S KA A74%,  5E Bl
Fo BN TE BOUS “INTN R AR — AN R BRI, 3@ %0 McU 2 A0 FRE R .

TOF COMMADN TOF START TOF END

ANZ_FIRE
||

Fire PINSTART m %
sTOPI SS M

T8

HITT
HIT2
HIT4
HITS
HIT6
HIT?
HI'

HIT3

INTN_PIN
START_CLEHS DELVALI N STOP HITS UNTN ASSERTED
I RESIECRINBIRAE WA S: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd 425 H23W
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2.1.2 P EHRAHE

IR SR BRAE

fAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4270 FE24T0
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2.2 BERIMERER
2.2.1. N EHD

24 “EN_ANALOG=1"H1“EN_FIRST_WAVE=0" It} 2 FE B B, FEiZ BT, AR 7
19F, FEDREUR:
IR R R LRSS, RN R ATIT, WE UG B3R, ALK IIFE;
[EAE 5 AT L@ ARG A STOPL I STOP2 i\, 4 Fire_UP AIENkitisS, IS5 M sTOP2
B\, 4 Fire_DOWN AERKHIN, [A1 A5 5 M STOPL & I«
BT E B, @ A AR 1 offset’ I R E, HLEVIFEI-128mV~124 mV;

TOF COMMADN TOF START TOF END
-ANZ_FIRE-

HITI
HIT?
HIT3
HIT4
HITS
HITs
T
HITS

Fire PIN

n
ARLEIY

Stop PIN [ \/ \/ U v U U
INTN PIN
ITART CI W2 DELVAL] STOP HITS INTN ASSERTED
It

EN_FIRST WAVE=0
BB E RO, DR AR R
A, Ki%“TOF COMMADN" 74 0x01;
B. “START_CLKHS” gy id s R ALK, ZIEMT /2 T iyl i 4R MG PR 2 21 v S R v 1]
C. “TW2”Jy STOP KAfHi A 7 HIlS ], fdf STOP 4 R A HIZE 78 HL 2 1/3VCC;
D. A&k, ARYE“ANZ_FIRE” BEAT BC B R IE MK AN, RIS R AL B 58— AN kb il & START {55,
X TF AR I
E. “DELVALL" 4 [al e R e 1, BB I AR T P AR AT BB, 1 B I R) AN EERE e [ 30 3% [l I 1]
DA H S B
F. offset Jj& Al 2w fe L& 0 B F0 &, HI R VG M -128mV~124mV;
G. 4“DELVALL" BRI IG5 A5, HUBLER T ARl Inl BB 5, 2 ml i 5 588 H “offset” fi & HEL I
I, STOP MR ICHS Ml BAR =, FL B BCE “HITIN” S5 ik b 4 [l oK J5 AN U Ml A5 =, X ALY 3
AT R I ORAT 40 BIAH R G5 R A7 s, B T DA 8 NI =, JF Hol 8 /N Ialip AN 45 R
R R <10 Wl
He 98N8 05 “INTNY A BT A2 — AN N R, T8 MCU 25 b B0 .

I BAESECRYN)ERAE] WRAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4271 %2 R
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2.2.2 BRI E R A4RE

B A B RR
I BAMESECRINBRAR fiRAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd $42TT 2671
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2.3. F—HIEEK
2.3.1. FHNERR

24 “EN_ANALOG=1" Fll “EN_FIRST_WAVE=1" I} 1%k ¥ 5 L 55 — R I 2 150, 31X I “Write_REG2” il
“Write_REG3” 27/ EHTHIE X,  offset HEAT H BIHEHIRAGINEE — A2 A Ml ikat, R RYE 5 —
AN AL BRI & T 75 IR Y ToF KATINIH), 7 Zhas i R b Clle A K 28D GE I [ 52 1
stop BECE I ([EE DALVAL HUfE) & ANBENS J AT I (] A AR A 2 75 DR T — AN 3Rl 14 8 J AT 7= A2
e RZEE, FrCLRF S — e R A W T LM A
A P, RVFE SIS, A K&
B 2 ] LAFRI 8 AN RIS
7K R T A PT LA PR30 R A 252 (3] G 7K 2 24 AT R R IR )
-k e 5 00 R T DA A U RS B B RIS s O AT DURE Al R MR ACE R R EAE 5
A F% HUE offset fIRME S, 7T DALY 2B BUS 5
SEIL S — ANECRI  ToF "KATH RS, AT AT DA SR /K 5

TOF COMMADN TOF START

enl LS

| |
s rkanp AL
|

Stop PIN {

INTN PIN, ‘
Sk CART_C] LEH% 2 DELVALI ﬁ| STOP HITS INTN ASSERTED

EN_FIRST WAVE=I

FIREST WAVE
HITI
HITS

LB Rl RO K, R

A. Ki%“TOF COMMADN" 14 0x01;

B. “START_CLKHS” i fb R AL R, 1 AER /20y T vkl s 41 MO PHASE X 21 2 s SR A i [

C. “TW2”Jy STOP KAfF A F8 HUIN ), f STOP s R A HLAE 78 AL EI 1/3VCCs

D AIERkl, HRIEANZ_FIRE”BEAT BB SOR Kb AN, RN A& 1 58— Mk b & START 155,

X TF AR

Ev “DELVALY” 4RIy Br 1, BB [HARS FH P IR R AT U B, e I ) A 588 1 [ 383 [m] i 1]
DA H 3G B

F. “wave_offs” Fll“ offset” J& 55 — It i B FHL 15 1 B RN LU AL 2 B FL PR 0 8, XA P IR AR I gl 2 5 — 10
AT TR LIS s H s i Rl AN -256mV~250mV;

I RESIECRYN)EIRAF] M AS: V1.5 2024.05.28
HATT B2TH
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G. H[ElAE Tl A — BT A DI, SOk B — B JF HAE“DIS_PW=0"151L . B — ik
% “FIREST_WAVE” it (R A7 2 “PW_First” 55— Ik 56 25 R 27 474, [R)INFKe 585 — I8 M F L[] 31 “offset” HL 4R
P fm B R, ARSI A ERE S . RIS DELRELL B, Kl —A sTOP MIMiksE, {173
“Read_PW_Stopl”3f 1 4> STOP kst K2 f748; SR/ M4 PW_First 1 Read_PW_Stopl f{H, W] LLHE
HE W ERE RS S
Hy dEE: 7E“DIS_PW=0"1HHL T, WREA H =4 (CHEEEERAHRER) . Nl TDC 2 —H% A
[519% ATTT JE 2 NARTIFEIRES . X, FREAER BN THRG, 5 “INITIALOx70)” 5 5% P ik 5 ko P
i

—IERMEE E 1 ARG 2 ADNEEAER STOP A S S, A 3 A EIEIF 4G OT B [
59, HIREHTINTURNGT SRR G, ANFEEBAE S, XN ALY AT RHE IR A7 24
ISR AFA, BE LA 8 NMEE(E S, JF HAG 8 ANEE RINFINGE BT, AR —
s

 EEANIR TE S “INTNY B I A — A R B, AN MCU 2 A B4R .

I BAESECRYN)ERAE] WRAS: V1.5 2024.05.28
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #4271 %2 R
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3. EENE
3.1. iR

MS1030 P FR A B T A FBE il P8 DU 2 B e, U A A T L SEL KT R (1 S L ] A T
FL R 2 43 ) T 258 v BEL R, P A SRR 25 W LR AT 8 e, A% i v L 40 B U P A SRR B T L BELAE . AN
TR T S H i

Discharge time
Vioa 1~ 0.7 x Rx C, €.g. 300us
-t

: >
Cycle time = [TCycle+1] x 150us (@4 MHz)

\
Vioa \ /
, N\

PT1 PT2 PT3 PT4

e
|

- -
-5 -

2 fake + 4 port measurements

IR TN 4 A HEHI S O, X T RERRUL, “ANZ_PORT=1"i%# 4 M, Hr 2 4
VEDRIRLIE A& IS Mo ) T #0k CRIFED K CRE) I, 54N TiERSHHE. —
FER U A T BN S FHLR PN LU ATBL T, X OKERR UG, “ANZ_PORT=0" 1435 2 4 i I,
LAMENIR B AR A, A 5h L M THERS L.

1 1
Cref ref
—L{ I —CL{ I
PTC Rref PTC
PT1 b PT1
PT_R
PT2 PT2
MS1030 MS1030
PT3 PT3
PT4 PT4
PT_Bule
MR RIERE IR IR R

MS1030 X AJ DAY & PR el AL 148, ABERE R 4 &L i&ds. SA] PTS00 B PT1000 HEAT IR
N (PR R 5 A R A R TR (MR . BT PTS00 Bk PT1000 f& /A IS, 0] LA A2
FHMH. FINHESCRE PT100 &G HINE, HENERREMESA TR, ERXMERT, @UCKMN
A2 2% B BH A R RE BT AN 2 ANAGE R — N R . XK B T30 I i B R SR 4 A SR A A
A B2 50 TR ) 18 25 R A

TR FE I &2 584 B3l e BN o i B LR 4 /ERY START_TEMP B START_TEMP_RESTART. &
1% START_TEMP_RESTART, MS1030 ¥ £x I &l BEPI X, 5 IR [A) (IR [A) 438 09 50 Hz/60Hz [ 4. X

I BAESECRYN)ERAE] WRAS: V1.5 2024.05.28
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Y2 BT F#{% 5S0Hz/60Hz Mk .

X — U BEN S, MS1030 4/t PT1 ui HIgEAT 2 B 7 RIS Dyl &, A4 PT1 > PT2 >
PT3 > PT4 i H AT REAT M BE I B . 7 4 i I EER J5, T Wrbs EA0K BN, MS1030
A A% s s I MGFP R AT IR L &, X PR 100 T R B &2 A PT4 i FUF 4R

4 AN L RN AR 45 R 257 4% Temp_PT1_REG~Temp_PT4_REG 1. #RJGMRIELE RFTF
AR PT LAV Rtemp/Rref LCER . FROE AW IR ERAE, wm] DASRAG A5 2% B Al = 2 i i
18-

3.2. fHRECE FHAEEUHA
Write_REG4 Z717-#5 1) 22 il ANZ_FAKE T B I B Il 5 #4050 B0 XA B A Rt s RS 7R T
SN RE SO ING B A
ANZ_FAKE =0 2 KRG &
ANZ_FAKE =1 7 RGN &
Write_REG4 Zi {7 #5111 23 if TCYCLE W& T i ENEN cycle time J&MARTE], = 5 B FIHTH]
W ZB/INT 2545 %% Write_REGO“SEL_TIMO_MB”, DA% i il & 573 .
TCYCLE =0 128 ps cycle time @ 4MHz
TCYCLE=1 512 ps cycle time @ 4MHz
Write_REG4 ZF 7451 24 i ANZ_PORTS W& Z /MR I E i 2, —REREREE
A AN, KRWE 2 D MEEN 4 N R, 4 ANl CVERD 24 i #e b i B a4 Ik 2
PAGIRES B A7 A5 T % 7 5
ANZ_PORTS =0 2 /Nt [ = 1 AMEIKES
ANZ_PORTS =1 4 Nt [ = 2 AMEIKES
Write_REG4 77 f£#5 ] 20 fi. TEMP_PORTDIR Jll & I GFF, *4“TEMP_PORTDIR = 0”5, PT1 # £
&, SRIGM PTL TFLATIE; 4“TEMP_PORTDIR = 1”1, PT4 HEillE, SRJ5 M PT4 JF44TI& .
TEMP_PORTDIR=0 PT1>PT2>PT3>PT4
TEMP_PORTDIR=1 PT4>PT3>PT2>PT1
Write_REG4 27 fE 881 14~17 A7 HZ60 I CYCLE_TEMP &, 4{fi Fi“START _TEMP_RESTART” i 4%
RN P 1] o B[]«
HZ60 =0 50 Hz EHE
HZ60 =1 60 Hz H:ik
CYCLE_TEMP 0=0.25(5ms @50Hz) 1=0.5(10ms @50Hz )
2=0.75(15ms @50Hz ) 3 =1.0 (20ms @50Hz )

4=1.25(25ms @50Hz ) 5=1.5(30ms @50Hz )
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6=1.75 (35ms @50Hz ) 7 = 2.0 (40ms @50Hz )

33 EMAWBRE

AT REMSIEERE I EAUR, AT A AR AR do/du A . AT coc RIKAH
2 K P B A H] 1) Cfcap R4,

F T LT TR) KM 150ps. A1 FRL 2 I8 2238 B B

PT500: 220 nF

PT1000: 100 nF

WH Teycle = 1 LUBE G H 4 iR

FERRER N G, W ANEAE A X7R B AR LA A R
3.4. HIRIHAE

K F MS1030 BEAT IR LN & 5 R A A/D e He S BEATIR FEM AR LE, I B AR
AT — R oE BRI R (2 MERRDE, 2 MU , QREFTE T EEN, HIFE N T 2.5uA/5. W0
RAE 30 FPHHAT — RN ARSI |, PRV FE 0.08uA LA & 5

THEEM 1/50 BT /N, PTS00 4% A 45 v 7 s

3.5. SRR
T B G U R A 5 R T PR Th ARG . B T DA A% A R A B IE R T %, RJ5 MS1030
KORATFAEARM 11 80 12 618 1, FEX MR R85 N — MR AR,
S AT ENA R KR (<8 x Tref = 2us @ 4MHz) , MS1030 ¥4 7E45 B A7 25 5 N\ 0x00.,
AR AW AU TRA T LS S e I, MS1030 7E4 H %7 47 45 *H 5 N OXFFFFFFFF.
TEE: ZIEFERENENIEA NN 512ps (Teycle = 1), AZU#15 SEL_TIMO_MB2 I Al KT 512us

5 A5 21 B P BT AR 2 (INTN) AT E 2 A2 ik L 45

I RESIECRYN)EIRAF] M AS: V1.5 2024.05.28
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3.6. MERE
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4.9%G

MS1030 MMM EIRG a5, — D EEARG A A 32.768kHz Rz 4y, miE N EREDy TDC &
FATCIHE RS, 32KHz I 1 g v e e P A HE B e RIS S0 50 7 1) S B I b
4.1. FIERG 4

MS1030 ) sl 4R 3 4% AR LR B I & . Bk A . R AR B AR LR R B, SRV 1-
8MHz, HI/7 AT LURYE B N S MRk B4R as A, HERE Ml N S0y AMHz. IR 3 4% 7]
LAAMETC IR R o 5l A IR IR B 4, BBk an T~ A

XIN XOoUT
I I
[I 1-8MHz XIN XOUT
15pF 15pF 7\ e
560k T
l 1-8MHz
H R AN T 3

FEDEIR G AR BOATE BT RERIRES, £ HERIPRE T, FHLERIRA 260pA. (H2 5 TR
ASCAE 00 52 P 1) ) B A% 75 20T J 5 P DA v B AR 9 s R DAIE L P R A T R I A . Gl i B S
START_CLKHS KSZHl. i B START_CLKHS > 1 W, §¥RFF & 7E K% Start_TOF, Start_Temp I
Start_Temp_Restart 4 2 Ja IR T IT)E . 72778 MR 5l 2 0B E —MEIR, DURIIE & IRA B2
RTINS [B) 4% 3% 15 BB B, P AR A5 ) A IR EAT R BRI 0], R B A iR I 1) LT T 28R
START_CLKHS =0  fB#RE%H

=1 SIRRREITE
=2 GEiE 480 ps
=3 iR 1.46 ms
=4 LR 2.44ms
=5 %] 7 %EiR 5.14 ms

i b B A AE AR AT BLORAE A IR AE DN BT 4R 2 ) © 48 58 s B IR IR . o T MR f iRk o, 4
SRRV TOR: W AN i U Ly : T /NN (2 (192 SRR ER 28
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4.2. 32.768kHz 1R 4%

MS1030 P ik —ANASBEICIAI 32.768kHz JEUETh, I e seds il o o iR 4ol 3 4R R EA T I G 1
WA EA— AR B RS 8, @ EH A 0 % E SEL_TSTOL Ml SEL_TSTO2, I§Hf %P A TSTOL Al
SEL_TSTO2 %t #niR 32.768kHz RS AT LARRA, 16 3V I AIHIRIHFERZIN 4uA, W RAE
FIA AR AT by N 75 X H RS FE R 2008 0.5pA,  BARIER T R

CLK32IN CLK320UT
O

¢/
I— 32.768kHz CLK32IN CLK320UT
15pF o\ £\
15pF |p| { )

O
10M
l 32.768kHz

SE/EN N TT 30
SR AR TG IS BT L oL 5 R0 1 4 S B ) B P LA I B, A A s I I BN -

SEL_TSTO1 = 3: 32 kHz 7 TSTO1 & il

SEL_TSTO2 = 3: 4 kHz (32kHz/8) 7£ TSTO2 & il

4.3. RHERE R BT IR Y 4%

BT 1-8MHz B &R 28 BAG . N, B DAXS TARDIAE ™ &, IR0 IR 5 2538 AR 52 B Bk
1, (HRERRZEK0.3-0.5 %), JHEAPRIRE. Kb, MS1030 2x@EA7 e il & w4
Ve AR i B R AR 25 . I DURSHAIG) 32.768kHz I 1. MS1030 M 32.768kHz HIRT 45|
Star/Stop ki, a2 TDC Byl s bbiy 22, 25 RA7 1% 7E Read_CAL_REG &5 R A4, FXThBibs
EOLEN . NI A IR EE R, S5 5 AR A R R 2

fE MS1030 B BiHET, Rl 32.768kHz W) 8 ANFMAMEARHERTE, A4 8 AN AN A2
1/32.768kHzx8=244.140625ps, WIHKH 4MHz [ d 5, A8A3e 25 B 8 1% & 244.140625us /250ns
= 976.5625, AJ5Kf Read_CAL_REG (=1 16 134k, 1k 16 Ai/NEGH ) Z5 A7 a FE R Z B AT T
B 13BN RBUI N R R

FEREFE YRR TE A, 05 2 SR ph e S AR YA TR A 9 AR A 98 3 SRR ) A R e T )
Y. AR R 7S BN AL B AR AL FR (I 22, FT LAV S AR iR i o T e S v I ek 2l
LRI, AE 0B MG R P ) 0300 Y0 A AR I 8] I 06 Z50Ae Y ) — /MRS HEAEL . AT IR, R 7S U
AL 3R AL PR IS 22 4 22 AN SRS HERS B BL Bl (R 50 o BN R v a0 207 NBLIAS AV 8 2 [R)EAT 1T HLAE
AR AT AR
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4.4. BB RS HETRRE
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5. ik kA5
5.1. MR

MS1030  FA ik et ¢ A 2 7T 7 AR 0 5 R ik st A B R R B Skt 7 4 o IR i s AR AR A
Bl SXANBAAE I, BT DA E HHBR AR 2-64 BEAT A, W RLP AR 1-127 AMKT A,
i A ARAY Start_Cycle SR b & kb & 4 4% .

Fikrh e A AR AR AL P N4 3G 1, FIRE_UP Il FIRE_DOWN . &AM 7E 3.3V I FIEKENAE /15 96maA.
BBAh, BN A S T AR S R EAE S R IR N A% . % A TR e bl R b 1 O B A . BeAh, BRIA
FIAEVE SNARZAS I Z2 el LABE B E D GND IR .

3 nn n n n
fireclk2 ! i i i i
i Tfirecl!:kZ i i |
fFirel /- I. l‘ i ‘—‘
Fire2 ; j E ] H
: TFirél / FireZI
5.2. HXRTFHAHHEER
ISl 8
ANZ_FIRE =0 <Mk RA 48
=1 1Mkl
=2 2 /Mkok

=127 127 MK
SEL_START_FIRE =1 Fire ik# B 445 %] TDC (1) START {55
FIREO_DEF =0 BRIAPIRAS High_z (MS1002 3%
=1 BRUCIREEN GND. SR N N FREADL A 7, A B R Ve B, N R R A0
WA R, C LR

Jok 3 R ST BRI
ik A 2 NS 5 fireclkl & BT IS Bh CLKHS AT 61 70 45 R 2 DIV_CLKHS FE [R5 HL i
Pulse-Generator
Firel
CLKHS | 1 Fareciia 1 Phase- 1 Frecta Fire-
n 0.5 shift - ML Generator Fire2
DIV_CLKHS frequency ANZ_FIRE
doubling
DIS_PHASESHIFT — PHASE_FIRE —— 1i/3
CONF_FIRE
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MS1030

FEHEIS B KPR Sl A R BEAT A5 A0, SRS 0 DIV_FIRE BEAT 70400, AR/ 40 64 7393, w] LA

SRR B — R AR 1) 4 e
DIV_FIRE = 0 AR¥F

1 FRBL2

63 FrLL 64
i R B«

AJ LLLE 2547 %% 4 [ Bits 29-31 (CONF_FIRE) ¥ & % H! 3K 5 -

Bit31=1 FIRE_BOTH ({F FIRE_DOWN 155 F#t47T I7))

Bit30=1 FIRE_Up JI'/&

Bit 29 =2 FIRE_Down I/
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HEEIEE
QFN32
Il (Sueee[E]
D 1 D | D2
T - ‘ ‘%@NGPLM . "
| q UTUUUUUUY 2o
\
1 : 8y | (@t
PN 1 muza/i/:J i > i d
i - ‘ -
——————————————— (e e D ‘ E**‘
1 0] S I B ’:é:j_%
! ] ‘ (e e
{ 13 2, ! gi EE
" N B Qﬂﬂﬂﬂﬂﬂsl
TOP VIEW = (Kh*l»"”" :
SIDE VIEW BOTTOM VIEW
. R (2%
(iR
g Hh 7 Bk
A 0.7 0.75 0.8
Al 0 0.02 0.05
A2 - 0.55 -
A3 0.203 REF
b 0.2 0.25 0.3
D 5 BSC
E 5 BSC
e 0.5 BSC
D2 3.3 3.4 3.5
E2 3.3 3.4 3.5
L 0.3 0.4 0.5
K 0.4REF
aaa 0.1
ccc 0.1
eee 0.08
bbb 0.1
ddd 0.05
fff 0.1
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N RBER BT, AR BT BTSN, PRI B
L5

WA L AT RGO ARSI, S5 SUEIE ST A IR UM R ) 2 A it
DAIRE G 85 6 2 I XU 7T e R R N B 475 3 B 7 43 2K |
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MOS Fa B BRI R IR
AR 2T A2 A, SRICT AT 15 0, 7T LA 24095 1k MOs FL i 1 152
i G AT R E 87

1. BRAEN O3 EE I By i e ety e

2. WA AL

3. BRACIRE I TR A2

4. AR TR B PTER RUR R B S
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