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12 .
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WEHEE stop 28— MKIPIERT,
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WEITIE H 35— AN ThEe . 0 5
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94 LA E L o
VB R ) 18] 388 HH 7 535 5 N OXFFFFFEFF 2] | 0= 2]
29 0 EN_ERR_VAL \
Ay e 1=H)3
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30 0 EN_FIRST_WAVE 5 EN_FIRST_WAVE=1, & fias 3 fll . ) ..
AAEH 4 LA L o
5 B[R] e [ 36 T 53 1) 'S5 N OXFFFFFFFF | 0 = 2R
29 0 EN_ERR_VAL
Rl Sy e 1=H3
0=64pus
28 1
1=256ps
SEL_TIMO_MB2 B D VO 2 % H A 2=1024 pus
27 1 3= 4096 s
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26 0 PREFERINME
7520 . SELRELS WE MR — ARG, Lk | 5 3 63
EEE 3N STOP B35 DELREL3 > DELREL2
WE MRS — AN, Ik | 4 3 63
19-14 0 DELREL2
B2/ sTOP 55 DELREL2 > DELREL1
WE MTEREE — ARG, 2B LA Bk
13-8 0 DELREL1 3 3|63
BH 1/ STOP 55
7-0 0 ID3 FER A, BATa] A7 il i A 5 45
SAEER 4 (HuHk 4)
% B EN_FIRST_WAVE = 0:
AL | BRIAME ZH ik WE
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B E EN_FIRST_WAVE = 1:

| BRIME S5 i wHE
31-27 2 PREFERINE
26-17 0 PREFERINE
0 = FFJi ik o £ il &
16 0 DIS_PW | W& ik o FE il & Th g
- . 1 = % Pk 5
BB — PRI I U . BN | 0= TR
15 0 EDGE_FW ‘ . - B X i
R fi e xoT A7 R AR L 3 1="FF&AS
‘ N 0= KM
14 0 OFFSRNG2 | B & LLE: 4 offset + 20 mV
1=JF3
‘ N 0=kMH
13 0 OFFSRNG1 | & tLE#S offset - 20 mV
1=JF3
0=0mV
1=+1mV
W E ELE 28 offset, 2 MAMBTERKE, 15 = +15 mV
12-8 0 OFFS o
BT N 1 mV 16 =-16 mV
17 =-15mV
31=-1 mV
7-0 0 ID4 H AL, a0 a] 47l A 5 25
SR 5 (HiHks)
| BRAE ZH ik WHE
31 0 Bit 31 =1: 2 MHRITIHF
30 0 ik v i 2 4 T B L R (JIf] FIRE_DOWN)
CONF_FIRE
37 b011 AAJ AR E Bit 30 = 1: ¥ /5 fi tH FIRE_UP
29 0
Bit 29 = 1: JF /5 %t FIRE_DOWN
& E start BIEE S 1=JF)a M oG
28 0 EN_STARTNOISE ‘ o
AN I 7 0 = 5% [ 75 LT
BB AL 5 RS A H T
R MS1022 S s
PR start Bk STISHEE (1) | 1 = O PRAR A T AR AT BT
27 0 DIS_PHASESHIFT \ o
Wt fire $:3) start), H] 0 = FF )5 AL M P R A B G
LR XN T,
Yl DIPR R R G122
I RESIECRYN)EIRAF] WA S V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #3535 L6

24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com
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> Lt e MS1022
26 0 0=AEE
»5 0 ‘ o 1=1kRER
REPEAT_FIRE e B P I ik 7 5 ) R R
24 0 7=7KELE
WENKTAAL, XF 15 NP Rk | 0= AN A
23-8 0 PHFIRE i o
F 80 b AR kR 3T AR A 15 1=/xm
7-0 0 ID5 E AL, a0 m] A7l i AS = 25
HER 6 (Mikke6)
1| BRINE SR Efip% wWE
BB AL B I R
FEIR AR R, BERGEK2E | 0= BRI RS (STOP1
31 0 EN_ANALOG B E LT R, JF | R STOP2 N84 N i )
H sTOP1 F1STOP2 HAMEF A | 1= B EH A
L PN
0 = [ FH 470 30 it 25 R ik R %
30 0 NEG_STOP_TEMP | /% [r] SenseT fii {55 (HEFF 74HC14)
1= N FH PN e 2 R A R 2%
29 0 PRERBRAE
28 0 15=-1mV  7=7mV
27 L 0 WE L, offset hamyvE | o 2mY esemY
26 0 DA_KORR ‘
- +7mV. PL2 B # MBS
9=-7mV 1=1mV
25 0
8=-8mV  0=0mV
24 0 PREFERINE
23 0 75 H s ]
0=90
VB T R Hs
TW2 . ‘ 1=120ps
22 0 STOP ¥ RC FHLZ¥ ) 7 HAL R (1]
2=150us
3 =300 us
21 0 PREFERINE
0=kM
1=4F891 5
WE IR BRI M s | 2 =480 us #EiR
20 0 START_CLKHS[2] \ ‘ ‘
7. EAITIERT 725 0 FHiRkE 3=1.46ms
4=244 ms
5%]7=5.14ms
I RESIECRYN)EIRAF] WA S V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd ;532 BI7TR .

24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com
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| BRIME ZH Eiipa wE
19 0 WE MRS R E R ER | 0=0.5
CYCLE_TEMP ‘ } .
18 0 2%, WHEE N 50/60Hz 1154 1=0.75
17 0 WE MRS R I E R ER | 2=1
CYCLE_TOF ‘ k .
16 0 ¥, BB N 5S0HzZ/60Hz 154k 3=1.25
T I & 2 (8] (P e IR 4 0 =50 Hz Jy%&fiili, 20 ms
15 0 Hz60
Al 50 Hz BY 60 Hz H 4 1 =60 Hz JyFLfill, 16.67ms
W H fire WIELEA TAER I BRIIR 0 Hiohz
e o N = High-
14 0 FIREO_DEF Ao HIT BB ER, Sk -
BN1
WEMEEHE 2 PN EFBER | 0=KH
13 0 QUAD_RES o
&= 4%, M 90ps 2| 22ps 1=JF
WEMEGHE 2 PN EFBER | 0=KH
12 0 DOUBLE_RES o
&= 2 f%, M 90ps F| 45ps 1=JF
. \ 0=PT1>PT2>PT3>PT4
11 TEMP_PORTDIR | & B iff B Il & vy [ 7 00 &2 0 57
1=PT4>PT3>PT2>PT1
10 s e et A e o 0= KM
B H fire kit B = 3 67, ik 4 .
\ \ 1=1 Mk
9 fi 2 WA f7 45 0. A ANZ_FIRE > i
ANZ_FIRE[6:4] . o 2 =2 ANk
15, HE2XFT kAR AL B E
8 PHFIRE A FA 2L
g 127 = 127 Mk
7-0 0 ID6 H AL, B Ua] A6 oA 5 55
2. RHFAH

S R FAF B AUIR S B A7 A 0 AT LB I R 53R (RS oxBX HEATIRE . #RERSIR L AR, wTLLA 4,
28 17T,

TERCE A7 A28 1 IR 1D 277 27 7] DU Rk A A 0xB7 EAT 1L . X MERAERSK22 DL 1DO, ID1 ...
ID6 M 45 H 7 A bytes B B MR s i iR K% .

Hohil 5 | ik
0xBO RES_O 32 | MELER 1, FEEFESR, 16 PEEEE, 16 M/NEERS
215 20 2-1 2-16

0xB1 RES_1 32 | MBS 2, [EE IR AL 16 A EEEE Sy, 16 Ar/NELER 4
0xB2 RES_2 32 | MELEE 3 FEEFT S, 16 MBI, 16 A/NEERSY

0xB3 RES_3 32 | MEER 4 BT A5, 16 MBS, 16 M/INEGHE >

I RESIECRINBIRAE WA : V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #5357 1851

24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com
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12 | I 8-6 | IHIE 2 FEUEI A Ak b A
oxBa STAT 13 11 | T 5-3 | AHIE 1 IR FI KL

10 | FAE T 2-0 | g RhhkFeEr

9 | TDC Bt

0xB5 | REG_1 8 FAEey 1R 8 A, AR S

O0xB8 | PW1ST 8 Jok o o B D bR, [ e R A, B o, Hodth 7 7N

2.1 R FFH
B 2 R AN 5 SR 27 A5 10 43 T E B A B U g AR B R B R R e o TERBA TR LA
o AN R 1 A T REH IS E .
< MEJEHE 2 h AAIEMH, DRFSEEAER.
« AR 1 A 7] AT JE R el &
s FEMETEEE 1 PR ARSI SIS, A DO ) )RR AN B KT AN RS I B R . A SR 22 KT
PR AR B R 3T, U] ALU ik HE R 7R AR B 45 SR A7 47 4% T 5 N OXFFFFFFFF.
My 1, KHER(Calibrate = 1)

DN 5 5 AL S PN S A I R U 6 B, P R N B 5 T A R HE I B BR BL DIV_CLKHS
(DIV_CLKHS=1, 2, 4). FEMER 32 frE %, 1 16 A BEOR1 16 AN . DRtk — MR o5 F —
MRS AT B (220 TR, DABRARAL(27 ) 450, Hda A 2 B A T A7 1E

Time=RES X xTrefxN,N=1,2 & 4
Time < 2 x Tref x 2CIkHSDiv
MEFEHE 1, JFRAER (Calibrate = 0)

R A 7T B, DL 16 FLERTE ABAF LS RTF 741 16 2. S5 RFFaEH

1K 16 A4 0. it DAZE AR HERE 20R] DL 32K 16 £z
Time = RES_X x 90ps
MEFEH 2

FEMEEE 2 o, MS1022 R SCRPRHEIN S . WU 45 S A S S v i R S A5, P i B v T
ff 5 S S UE R B9 % L DIV_CLKHS(DIV_CLKHS=1, 2, 4). FRIUE(E & 32 fisE S, H1 16 A 3BT 16 7
ANBUE RS TR — MR 5 R — AN S R A AR . R AT s O (1) TR AR, DAL (2719) 45
LA 2 4N TR SAFAE

Time=RES XxTrefxN, N=1,2 & 4
T
TR TR RN, S I EVE T 2 RIS RAE R
T 0 EEL R[] F bUAR 2 S5 L B A L AE AR AT : RT =Rref x T 1/ T er

I RSN B RAF AT : V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co. Ltd ;532 FOR

m
K
B
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http://www.relmon.com/

1R MS1022
22 REFHER
(i SR i (]
2-0 Pointer result register | 8% f8m ~— g5 R A7 a bk
5-3 # of hits Ch 1 RAE channel 12 3% R RIS LIk 4
8-6 # of hits Ch 2 RAE channel 2 i 3% F IS LIk 4
9 Timeout TDC ‘w7 TDC & 5 e Y 1=t
10 Timeout Precounter SRV 2 14 AUHEAE VRS 1) 1=vith
11 Error open S N ik A SRR D T it 1=JF#%
12 Error short S I I AL A N 1= %%
2.3 PWIST H /75

XANZFAE L —A> 8 ALK [ 8 7 B A7 4R
PW1ST

R BT R H BN
RV I e

o1 RS, T 7 AN
— WA ThEE G A Ref . FrH R B — Pk w g (54
f—> STOP -3 1) 96 FE LUl . B VEHL: 0 31 1.99219,

5E [ %

3. B1EMS
PRI MSB LSB g B
HEX
*h8x 1{0/0|0|0|A|A|A|BAMHA 24 7B 32 AL s
*hBx 1(0/1]1]|0|A|A]|A| EEHIEA 8, 16 I¥ 32 7 %4k
’hB7 1/0/{1|1]0|1|1]|1]|EEEIDbt 56 17 ID
’hB8 1/0/{1|1|1]|0]|0]0|iEHPWIST 8 i
’h70 o|1/1|1|0]|0]|0]|O0]Init
’h50 0[{1{0|1|0|0]| 0|0 | Power_On_Reset
’h01 0o/o/o|0|0]|0|0O]|1]Start TOF
’h02 0|0|0|0|0O|O0O|1]|O0]Start Temp
’h03 0|0/{0|0|0|0]| 1] 1| Start_Cal_Resonator
’h04 olojlo|o|0|1]|0]|o0]Start_cal_TDC
’h05 0|0[{0|0|0|1]|0] 1| Start_ TOF_Restart
’h06 0|{0[{0|0|0]|1]|1]|0 | Start_Temp_Restart
MS1022 577 f7 45 ] LA 3 TR 4 5B, 3
h80 + 3 MFEI BN E /745 0 (A5 1DO) &
hso+4’h?*ﬁ§)\ﬁﬂﬁ%‘jﬁ%§o (5 1D0)
AREIES AT S5 1RE. B AL AR FE
I RHMESECRINBRAR FRAS: V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd HOM F20R
24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com ?JE
]

]


http://www.relmon.com/

i R

RUINCIIG TECHIOLOGY

MS1022

BAERE UL

hO1, Start_TOF: iz 47— RIS R E . &5, 4AMHz BiRITE. 4 T FTikE i IR (START_CLKHS)

2k, WRERNSEREESITE . STOP HWCHE A E L E i #) Vref,

M Fire M F+7%] GND. 7EWE

178 B 28 IR [R) (TW2) REIR 2 J5, Fire Uit ISR fire k. fEFTE ) DELVAL %EIR % M) 2 5,
stop JHIE R AT IRl . B TP bk A Bl i i A B S, RSSO, BTS2 AN
AMHz FRBOCI . XA, B BT S PRREIRA Y 00 R 2 EAL, INTN = {RHF.

h05, Start_TOF_Restart: X MEAEFDIEIT Start_TOF WYX, F3 5l E L7 ek ()T Jie sy [ % & —

o FEPANTT RN BB R G, WS BN —R. Bk, fE—IK Start_TOF_Restart &2
Ja, R LR SR IR BT, 0 2B O VR o A AT T RS D) D0 ] PR R T (] B AT DA
IHCE S %0 CYCLE_TOF DL 50 Hz ¥ 60 Hz MIMEEAA H . IEHHATE BN & 2 6] i ZE IR v] L]

50/60 Hz M 75,

CYCLE_TOF [I{H FH HZ60 = 0(50Hz) HZ60 = 1(60Hz)
0 0.5 10 ms 8.3 ms
1 0.75 15 ms 12.48 ms
2 1 20 ms 16.6 ms
3 1.25 25 ms 20.78 ms

h02, Start_Temp: iZAT —IRJENIE . © B Soa e 1 PTO #E4T JLIK A& Il & (ANZ_FAKE), SRJ5 T

G HZ T DN &3 11 PTO > PTL > PT2 > PT4. 15 TEMP_PORTDIR # 1 B 2y 1, HS-4 uify 11 AU ST K5 2

SR oK. SO ECRE 2 i 1 PT4 JHUR

h06, Start_Temp_Restart: iz ATiR & Start_Temp PR £E_F AT Y in B i & 2 a) i st [R) ZE 3R
HZ A E CYCLE_TEMP DL 50Hz BY 60Hz MIF5HL4TH. IR AL 3 5 /N I & 2 18] 7 28 3R ] LA

50/60 Hz Mg 75,

CYCLE_TEMP F{1& FH HZ60 = 0(50Hz) HZ60 = 1(60Hz)
0 0.5 10 ms 8.3 ms
1 0.75 15ms 12.48 ms
2 1 20 ms 16.6 ms
3 1.25 25 ms 20.78 ms

h03, Start_Cal_Resonator: &7 — XX T midl R (AL HEMI & . TDC ¥ 2= — BEiT (a] 8] g, [R]F&
AN 61us F| 488us, #Id ANZ_PER_CALRES & 45 H . MELE G, Ko i@t v Wi s k.
Ja a5 R 2 Domnd i B R A, AR R A F48 0 Uh . BRSNS HREME, K

75 A HE Y R 2L

h04, Start_Cal_TDC: iIX My ¥ i Tl &E 2 NS B R . FEER T BB iE TDC 4

TR E N A T auto-calibration, NIAS 35 EixX

I BESFEERN)B R L F

GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd
24-Hour Hotline: +886-18018703531 (Felix)
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MEFEHE 1

1. #iid

« M EFEHE M 3.5ns 2| 2.4us( fEAF stop HIE Z [A]24 0-2.4ps)

o BURERERER,. #AEDRHSRE N 90ps (2 ) stop iHiE)

o XUAE A A: BLAVHSEE N 45ps (Y stop 1 JHIE)

* 20 ns Yk 2 1) B /) T B

* B> stop BIE &% 4 MK

o ALIEPRRRANEE B BTN BRI U

o AT DA B A 9 Bk el 2 TR] P B ) [

« SN FH - OIS A) U &, RF, ToF, ATE

X TDC NP A BRI T TREIR ,  BEAT R R L AR IS TR (R B O B . TS PR R R IR A 0 I (]

TDC Ry JE B A ey o 8 RE I P B 2 A4 LA SRR ok B 00 8 D VR A A 5 e e 32 R 1) ) e [ T AR R
ORI B RS 2 5 A Bk T N 5 5 8 1B AR 1T AL F I [A]

High-speed unit

SIS S
counter
)

Stop  J Y Y 4 y ‘
> dynamic value memory ‘

\
\J
data post processing ‘

D ATl — 4> START 5 5k, STOP {558k 1k . HIIEIRE s AL EARE T8 7T LA
THEL L START {55 A1 STOP 15 5 [A] (RIS [B] [B] B, 05 e T3k 20 £ .
3.3V f1 25T, MS1022 [Ffe/NyrHER & 90ps. RMS M5 K2 /& 60ps(0.7LSB). 5 /5 Al FL J 5[]
FEL 6 1) A 476 A IR I () AR K PRI A o 8 2 30 S A2 v S M2 p R P R A T 5 S iR 22 . TEAGHE
IR, TDC W — AN AM A A S 1 o 00 3 52 s I 0 PR
tyy = BIN x 26224 = 90ps x 26224 = 2.4pus

i ) (G F) Efiip
tph | 2.5 ns (min.) s/ ki
tpl | 2.5 ns (min.) T/ ki o
tss 3.5 ns ns (min) Start 3| Stop 2 [] N 4
2.4 ps (max.) Mone — =t
trr | 20 ns (typ.) TR BT start I:th N “t ¥

tf | 20 ns (typ.) TR 3T stop1 [ LI

v N Pt bt € L. H»
JEAHE: 150ns BB 5 — ANk pi i f

tva Stop 2 M
HHE: 2200ns B0 45 FA R (A — t ¥
txx | TEIRF 1 BR ) INT L_
tyy | 2.4 ps (max) RASRRH
= 26224 x LSB
I"RESECRINERAT FRAS: V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #5307 2257 -

24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com
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RUINCIIG TECHIOLOGY

MS1022

BN S 2 AT AR BB R B T N BRI R U RN A R T

BEFR 0

] bit 8-10 ¥ (EG_START, NEG_STOP1,NEG_STOP2)FIZF 7 %% 2 [ bit 27& 28, REFDGEx SRik Ff & o
IEAM T A 1 START/STOP it N\ ity 111340 57 5 ey H T30S

2. WERE
218

TEH A MS1022 2 7, A0 E BT R & .

VL 1A T E R E N
a. EPEN BV 1
¥ B 27778 0, bit 11, MESSB2 = 0.

217 %% 6, bit 12, DOUBLE_RES = 1 3% XU & A =

90ps. {HAUN R A stopl JHIE M H .

b. kS % b
ZF1E92 0 [ bits 18 & 19 M fF R 6,

bit 20,

START_

Fph, WE Y 05 FURA R B E 1 (Fpapiil .

Zi17-#% 0,bits 20 & 21, DIV_CLKHS J& K& B S5 0 B N 5B M as 5UE T (1, 28 4) .
R RATE 2Tref CPBBIERD T4 0 F) 5 KBS 1] e B

VO HE 1 PR HE I AR

1B TAE. 50 ALU % Hi {8 v OxFFFFFFFF,

SRR, YRR U 45ps T2

CLKHS FR V) s i o 2 S R A 32kHZ

X0 =
ALU &

[F I 2R OR 2Tref (AT E) <2.4ps,  DABE G ARSI I (1 B T Vi H o

Configuration

-Mode

-How many hits per Chan.
-Clock

-Calibration

1

Initialization

|‘_

1

TDC unit waits for
-Start pulse
-Stop pulse(s)

timeout

Calibration
measurement

y

ALU postprocessing
according to

HIT18HIT2
1

Read Data

Write
new value into
HIT1 & HIT2

one stop
only

more than
one stop

\ Interrupt

'_’|

Read Data ‘

c. BLEFTREFLYCI kKL

PR DLFE 2947 2% 1, bits 16-18 (HITINL)HI bits 19-21(HITIN2)H ¥ & MS1022 il & () ik b AN %

FEANIEE i % ] A& 4 . MS1022 &

IR FECRIN)BRAE

GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd
24-Hour Hotline: +886-18018703531 (Felix)

—HINE, ER5ERCBIN hits REEUR A O IE.
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#5371 23]
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d. K kR £

FH I ) 2 2 o BB T P N P R SR T 588, BT A MIS1022 [ ALU 75 22 A AR IE I 45 2R
Al A AE S 0 ) Bitl3(Calibrate) iy “1” SRIEFRUEN & . HEFAE RN £ .

T EATRHE, TDCIE 1 AMA 2 NS E eI, KX ARy call B cal2 fE itk

A PR TTVE T F R R R HE R Call A1 Cal2:
- I SPI 2 1% Start_Cal_TDC 54 R BB AZ 1E 5
- I 8 AR AE A 0 1 Bit12( NO_CAL_Auto)= “0” K H B H . 1ERZESH A2 ik B3 EH .
e. 5E X ALU ¥ 4b 7

JEE TDC BITHREANIEIE AT AR 4 ok, (ERH AT RLE BE L ALY THREIEPTANME 5 2 18]
75 AILAMEZFAEES 1 1 Bit16-19(HIT1) LA K 20-23(HIT2) Fidk AT % B . BAREAN:

0 = Start

1=1.Stop Chl 9 =1. Stop Ch2 i

2=2.Stop Chl A=2.Stop Ch2 Regl = 0x01xxxx - 1st Stop Ch1-Start
3 =3.Stop Chl B = 3. Stop Ch2 Regl = 0x2Bxxxx - 3rd Stop Ch2-2nd
4 =4, Stop Chl C=4. Stop Ch2 Stop Chl

6 =Call Chl Regl = 0x06xxxx - Call

7 =Cal2 Chl

ALU 5 T Hitl - Hit2.
MR ARHEERE, W AU St TR SRR E (BT EE S HERIE 2 4h . EXPFNZ
T, ALU K248 call/Cal2 JRUAEHE S5 N 7 745 )

HIT1-HIT2

RES X=——— =
Cal2-Call

Cal2-Call = gradient
Time = RES_X x Tref x 2CkHSPV= RES X x Trefx N, N=1, 2 or 4.

F N
measured
time forbidden
Cal2 N
RES X =] e o om s ICaIZ-(?all
=gradient
Call {
|
|
|
2xCal1-Cal2 |
=offset ! ‘
1xTref ; 2xTref real
: time
time

f. B A fil k77 2

Wit % B 4 fE % 2 [ Bit27&28 (REFDGE1&RFEDGE2), FH /A LLik$E STOP T P& v BA A fid %
(RFEDGE= “0” )il - FH#s AR BV [F] I firh & (RFEDGE= “1).

L B A 74 0 ¥ Bit 8-10(NEG_X), H /" AT{ERE— A4 Ay [ (Start, Stopl,Stop2)3&i—A™ P30
SAHAR o 24 RFEDGE = 0 Itf, NEG_X =0 J| EFFyfifilik, NEG_X =1 JUF [k .

I RESIECRINBIRAE WA : V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #5307 2477
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g. it

HET S Pin8. INTN W] LUA AN A R, fEZF A7 4% 2 1 Bits 29-31(EN_INT) AT i 4%

Reg 2 bit29 =1 ALU & & UF;

Reg 2 bit 30 = 1 ¥ & ki AN A4 2

Reg 2 bit 31 =1 TDC JI & H ot .

IR FERH A LU R R, s B THEBEARMIEI. RS R R i E A
BB A . BT E S, AP eatlE R IEARRD “Init” 141 MSs1022, LAE TDC RefS I
Start fil Stop {55 -

22 JiE

Witat 2 J5, TDC il & B or i 2 start kit )5, JHR TAEEH):
< RFEEICRFEE (TENREHE 194, BMEERE 4 KCRFD
< BF S GUETERE 1 2008 2.4us ) JEAEIETAE

I B0 S AR A A AE i E TDC N RS EF ARSI Bits 3-8 W R/n HRAEIIECE . WRIITIR
#E, WM ESEN Z2 5, TDC JFall & — AR A Y RS AE T B R 3] (Tref x1,2 804D o KOHEJRIREL
i (Ccall Al cal2) tHuifFH#E7E TDC YT

Start J—| <_1' 2L

Call
Stop |_|

RefClk _| | |_

2.3 FmarE

TEMELA NG, ALU FFEAIKIE HITL AT HIT2 (3 E B, R NG R A8 . WA
HEATRZHE, ALU f&%0 16 A7 R AR 20HE 2050 25 A7 88 o TR HE, U ALU TS B B AF 0 AT U RO R A%
iy 32 KL FAD [ E ¥ B i L A AR A

PE HITI=HIT2=5, A ALU.

ALU AR FITAE 2 1R[] R 2 75 EAT RS AN F L s e

AR HE RS
33V | t.b.d. t.b. d.
25V | t.hb.d. t.b.d.

Bk ALV S RIE AT IR (FF REG2, ENLINT i E) , RERGZ b a s, +

Wits EATE 2 BAL. ARG A A BN IRET I 1, IR T —ANEAE It IREF AR

0-2 7] DL R 3R NAREH 1 S Br &

I RSN B RAF AT : V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co. Ltd ;532 FBW
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2.4 R
PULE P %4065 10110ADR B BERS LI T #3047 16 TG CRESHERE) ik 32 IR
W ORHERIE) , MS1022 Mk i T RUAL(MSB) T dbdi i 45 R . SSN ) P E 26 — 4> SCK Y _ETHIT
W BALINTN B CRIFTE D IRES .
a. AN HEH A A =X
A UEHHE 2 DA — HERI A ME T U B 16 AL 15 24
1BIN = ARV ) 1 ZEIR B [B]=90ps (#F 3.3V Fl 25 T A EE )
Time = RES_X x 90ps

b. BHEE I
AR & LA 2 BOAMIDTE 2 I 32 o7 ] 5 7 s 8
72 BRI B (R 15 4
Time=RES_ X x TrefxN,N =1,28{ 4 #i:

BN Z AR feiBid: 2 xTref x CIKHSDiv, Ao

A Wor At L 3 N L L e - , I
(I ALY R 2t OF LS A\ 25 R %5 474 hFFRFFFFF. N\ regl=" h014400 4 N FAEEIH 1,

B B 115 1st Stop -Start
ALU BEIR R SRV HE — ORI . WA IE— UCRFE,

MDAZLE HITL/HIT2 5 N B a2 K878 ALU THE AR . | #idhitk ...
EI HITL/HIT2 B A4 25, thdyus G 5% tb.d.ns | While(BIE THHRE)

v . JRTRINN T 5 X regl=" h024400 1 2nd -Start
CIERRAED 2 AT HITL/HIT2 347 B 5 R i H5 2nd -Star
ST\ 4.

NEFEE 2 5N regl=" h034400 il-% 3rd-Start

1. #ER 2:45(4.618)

ETIN R L 5 N regl=" h044400 1% 4th-Start
N | StOp LLXTE Start ﬁﬁ /_55}4%(46‘5)

- JEL) 5y HE 9 22ps | 45ps [ 90ps ST FI A RRE MO AR A7 R E 254753 0 51

o [A]RR KO0 1) 40 HE 225 2 x Tref £ 4ms @ 4MHz 3h, ERONAREF AL 7] 75 A7 e ik

« WEVEH: 2xTref~4ms @4MHz 4o FJF MS1022 {EIAT T I & T,

WALE I AGEAND “Init” PRI,

. Ve SERE G S S 47 4k B
T 3 UCRHAET, RS ERITH WL TDC 1] LAY Start Al Stop {5

i LT RR oy
ARG stop 15 S — R EA 10ns AURTAE 1, THLBRETIRY stop fif
C SRIBIH: AR, kR

MO TDC LA BB 19 21 S e HAE AR S 17 PR LI TR ) 7T 27 0
L) . AEIREE 2 b, SR BAC AR R TR AR IR, AR R . (I
AT, TDC (G E IR I R B, (LI START 5 STOP {35 % BUAH A8 L HERS 61 Tt
S22 WAL RO TS0 o (ERIYOR B R 2 18, TDC 2 F 30T B 0 F M CRLAEE b5
) .
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Finecount 1 Finecount 2
. o -4 Cal2 —
» - > - . Call i
i b -
Ref. :
clock i
‘ - >
Coarsecount
Start T
Stop
Runtime ‘
High-speed unit

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

3.3V fll 25T Y, MS1022 [{f/Nr 5 JE 90ps. RMS M5 K25 60ps(0.7LSB). [ ] HH I 4% 15 4
BB A) R TR AN . FEMIEESEI 2 oh, 0 2 B RE A (AR s U S A . DR
EM ST 2, AT R E . FERSHEIATA], TDC 43 Jl Wl & — AN A B I o
TS HE B 2 AN 32 F R PR S0 (1)
0025 B 52 PR T REL T 0 KD
tyy = Tref x 2%*=4.1ms @ 4MHz
Start 1 Stop Z [RIf¥IET 22 L 26 A Fr &0 [l i 5

I T8 (2R 1) g
tph 2.5 ns (min.) s/ ki v
tpl 2.5 ns (min.) /N ki o
Start # Stop ] @ tvy
tss 2xTref Dis_Phasenoise=1 ot

Start

trr 2xTref IHER] ETHE —t et b ety

. ; Stop 1 ’ | | | [ ]

tff 2xTref R RS R o —
— - LRI O HR

tva 4.6ps(max) ALU JF46 5 G 23U INT B

tyy | 4ms (max)@ 4MHz | SR &G = 21 Tref

B — AN N S 3R] B R B R B TR R R BRIV AOR A R B W E A A 0 1 bito-2
(NEG_START, NEG_STOP 1) £l & V%

BEAN, FTAT ) START/STOP % N i 11 24 37 15 e v P30
T WA Start-Stop Z BB ZE /N T8 /NER t 5 JU TDC 44 288 BTG /N Tt (OB ZEBK I . AEARAT I D0
TS BRI 2R
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2NERE
218
TEFF R 2/, AN MS1022 #H4T & .

R T 2 1 3 P——
a. EFIMETEH 2 I
PEE %7792 0, Bit11, MRange2 = 1. | Clock calibration |
b. LS B | InitiaJI:zation Iﬂi
FEN BTG 2 th, MS1022 75 ik Iy ke A
L L e L T Sta’icyc'e |
W2 ), AT A e SIS [ Fire puises generated | [Waite.g. 15 |
S g L, 32.768kHz FrRS B 4 A I -
ZAAE4E 0 ff) bit18&19, START_CLKHS Fik gigg g;l;e(s)
e R B SRR R B, TR [ Reaspaa |
L WA THADRS, FRRGIHERA | measament | e |
L HRERS BUS RN 2, MRS postproclessmg T
%’ﬁ)ﬂ\ﬂf\jﬁﬁj\j 3, according | Start temp measurem. |
Zi17- 2% 0, Bits 20&21,DIV_CLKHS 2 FH k% & | Inti'rrupt '_.| Rea} Data |

FEYES Bl A AR EUE Y (1, 2804) .
SH e 0T ) o T T o AR s RN i) ) B A7 B2 o e/ (1] ) B Ay
tmin = 2 x Tref x 2CIkHDV
=N EIE SR
tmax = 214 x Tref x 20KHDV
TN R
2 x Tref x 26KHDV < 9 445
I ALY FERZHER 23 i - HY 2B OXFFFFFFFF
R
TE R P RIXURS FEASE 20, 20400 (B BT L ZIAE 2MHz 3 8MHz ITEHI Y, 7 DR B A2 =0
WZRAE 2MHz 3] 6MHz Y Y .

c. WE T kit 8
F P ] DAE 257728 1,bits 8-10(HITIN) 58 MS1022 ZEE ) hits M. EIEIEE 2 b, #iE 1
RZWE 3 K. BN Start WMAAEA—VUCRFETHEL, BTl HITIND FOEUE U2 LE 808 IR FEEZ 1.
MS1022 = —H &, HEAB|TEM hits REEGEE K AR H . 271745 0,Bit 11 2] 13(HITIN2) A 41E 0.
il 75 HEN 2 A stop ki, M E HITIND = 3, HITIN2 = 0.
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d. PR ME

@ISR E A4S 0 I Bit13(CALIBRATE)A “17 RiEHFMAENE . fEMEIEHE 2 U TR HE.
TDC F3 W& 1 ANHT 2 A BEAE b A A R R e, XN AR AR Call 1 Cal2 Ff#EE K -

A PRIV R SRR HEE Call #1 Cal2:

« S8 SPI ;10K 3% Start_Cal_TDC 54 SR BBl AL IE

< I BCE TS 0 1 Bitl2, ERZ N A 1% NO_CAL_AUTO =0 H 3.

e. & L ALU H ¥ ab 3

LB E EN_AUTOCALC_MB2 = 1, MS1022 Ki<x Bt ArA Bl S35 B 3hE AR A
i AMES R 3 AR, REHXMEIEE AR R TS 3 . ST 5 HLA
MS1022 FE(E, AT HERE NTAE 1 I ER.

ALK EN_AUTOCALC_MB2 #E N 0 KM, B4 ALU BRR R BETHE —UCRFE. W LAE /7495 1 11
Bit24-27(HIT1) LA J% 28-31(HIT2)H 52 B ALU TR I A ik i 2 18] BT RF ] (] B o

TS VE R 2 AR RN B 9%, Start BkoRAE TDC P BE4E A Stop ik ab#E.

Regl =" h21xxxx = 115 1st Stop Ch1-Start

Regl =" h31xxxx = 115 2nd Stop Ch1-Start

Regl =" h4lxxxx = 115 3rd Stop Ch1-Start

ALU T 55 ) Bsf 1] 18] B 2 F
HIT1-HIT2
Cal2-Call

Time = RES_X x Tref x 2CkHsDv

RES_X=CoarseCount+

f. 1G4 A il R 77 5K

A E A7 2 [ Bit27&28 (RFEDGE1&RFEDGE2), /Al LLik$E STOP H N\ & LAy ek N4y
BB %% (RFEDGE = 0)ifs /& b FF S A1 P& S [w] i) ik % (RFEDGE = 1). i1 i B 27 %% 0 1 Bit8-10(NEG_X),
PP ATAE A — M NI 1 (Start, Stopl Al Stop2) 31— A ¥ S M 28

24 RFEDGE =0 Itf, NEG_X =0 M| EFFyifilik, NEG_X =1 DN FEvhflk .

g. "l

T 51 I (PINS, INTN) AT LA AN [F B T, 7255 47 2% 2 19 Bit29-31(EN_INT) T E AT ik F%.

EN_INT= RixE  THlE

reg2 Bit29 ALU 52 itH

reg2 Bit30  CLIA BT AL ¥ 2 RS

reg2 Bit31 TDC FijGid

A B R F I, SSN R BV EE 5 — AN sCK B ETHE R AL INTN B ChirE
D CRE. WATREZ G, P SIUED RIERED “Init” #1461k MS1022 LA TDC figfs Rz Start Al

Stop 155 -
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22 &
WIsGZ J5, TDC BocH 3 Start ifiE J:El’];ﬁ Ak s, JFE TAEE R
< RBITOE R E PR (FENEVSHE 2 1, I8 1 B2 REEAT 3 UCRFE)
I8 B B S A R AR . nEI R B A AT A 3 1 Bits27&28 (SEL_TIMO_MB2) Kk £AN [R] it J: i i
PR, AT BEE i I TA] o 72 AMHZ, I X R B
SEL_TIMO_MR2 (@ 4 MHz, CIKHSDiv = 0)

=0 =64 s

=1 =256 s
=2 =1024 ps
=3 =4096 us

FEIS AT B4, TDC I P> IS B o] BT LAREAT A HE

2.3 Bipht

TEMEZS R, ALU FFAAIKIE HITL AT HIT2 1% EACBREE , RS Rk Nt 37 745 . ALU AR HE T
Se B BT U IR AR 32 A 10 [ U7 s B A AR
ALU JEAT V15 A2 9% (1 B 18] P Ak P PR e

1Bk
33V t.b.d. us
25V t.b.d. us

R e R i o m 2, Wah kit 8o (B AL RIiF e, S 15 Fes
2, EN_INT) . Ao g Rige2n 1, Bafhm F— A2 miht B 2870045 Rk fa 4t nr e
RN ZA728 Bit0-2 HEH,

2.4 EHHE

WAEF P R IEACHS 10110+ADDR S RENSSEEHE . BE3EAT 32 IRTEHA ORHEFIE) , MS1022 Wi
T ST (MSB) 4k &

WEUESE T2 PL 2 MBI 2B IR 1) 32 ALK [E B 7 A, ARG DI HE I b & 150 Fc /N BAAT P st [1)

ile
Time = RES_X x Tref x 2¢kHsDiv

AT TR E 2 /T, MS1022 A2 & EACHS “Init” BRI, LMET TDC A] DAE:
HiHY Start 1 Stop 155 .
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Stop FRik
WERAAEIRWATATRAE, MS1022 ] DL B BFlH 1, FSRBF#GETE sToP1 b 3 ki ififE—
W BE L START 155 g, K RT 10ns, WAL GBI “ 57 154 ae 5] 1
FHIE . K A BE M JTRT, AN START F1 STOPL fH 58 5| A Z40E 1.
AJ7E 217 8% 2-4 [f) DELVAL1. DELVAL2 Al DELVAL3 k{7 % & :
* DELVAL1,DELVAL2 1 DELVAL3 & H 14 f7 8 E05 53 A1 5 A0/ INEGHS 40 2H s [ 8 V7 mi 2, Eafe DA A 5 0k
TRE RN e 1A -
Delaymin = DELVALX / 25 x Tref x 2C/kHSD
S5 JEL T B AT T 3 A B e SR
JE M AE 6 A5 T 1Y), T ELAEA B A A 2L AT —AMELK 3 /N ] 3
WERAZE R A B O, WA 5 Z 0 B L 28 %o 0. 4T A I DEVAL ZFf7a8#0 X
BN O EE, A4 SLR IO SR M.
1
4 Mhz 7%, CIkHSDiv =1
DELVAL1 =" h3200 £ start {55 200 s J&, A FOVFEEUCER — AN ko
(128000/32 x 250ns x 2 = 200 L&)
DELVAL2 =’ h3300 7£ start {55 204 s J&, A SRR —AMikab
(13056/32 x 250ns x 21= 204 |s)
DELVAL1 =’ h3400 7E start {55 208 s J&, A SR =AMkob
(13312/32 x 250ns x 2= 208 |5)

2L DN S

MS1022 IR T — ML LR 2, X AR A BN A — A B R . R
Fe T A AR IR E R R, XA ThRER S ROR AN B BT, (A A I R
SN LR BE TN TR 2 2 A A BE A A BB — . A IS S — O LE mv HRIER 10-
200 NIESZEGE S . B9 il — A mumdEEcRs & BN, H T A LA ER o A3 s AR fi
Ko HCBUE Bl R PR VB O 1/3 VCC. ARSI 3 s 2 AR N 58 10 7 [ SR AN [R] B e N o U8
FasE L g S RAE BRI R SR ONT 2my) , XA SRR AT 4 1F. 10 EL A s i e
JE R RS 2 R 38 5 R PR AE AT R E o o BRI B R R B I R AR A s, IS4
R RERR 2 AR RN T 2 mV.

B o EaE st Ms1022 4 ST TS . AR TATED SRR R R R, MR PR R A
D& ThFE .

I A4 Start_TOF_Restart J42x 1 J3 — UCGE A I Z2 DU &, 008 (00U 2
« 4 MHz SOE IR TIT S o O S5 — BB IR B BIHR Y A5 ik BITHR IR ;
« WIS R DA OB T SR 2 ik F
o RIHE 5 EIE (STOPL) ) HEL 2045 25 3% 3% %)) GND;
* Nl Fire R 52214 (FIRE_Down) th 2% %] GND;
 BRU(E FIEIE (STOP2) R 2 ¥ 2 7o L ) Vref, TDC Z5A57E TW2 H1 T IR B 1 4EIR ;
o BEUTT ORI £ STOP2 it \AE N LI il I3 N 5
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* FIRE_UP iE#: 4 N E TDC 1E4 START 1555

« T E W fire BT ECERE S AEE I FIRE_UP KX

« BME SiEd sToP2 B LRI LU, MWl — M55, S 2IEE: TDC Tl STOP %
NF

« 24 STOP JF it i 1 A [R) 3K 2 5 (DELVAL), BEHS TDC K HFafiviE & & . &2 nl DL 3 /> STOP ik

s FEME TG, EH TR R E RS, DU R aMHz ik, BRI S PRSI HEE 0
B, SO R 4 B A

o OB SR AR, IR L SOHz/60Hz FIfEEZA s fEULIAE], R WL AU H 2 T

W25 R
s EIER 2 5, FHFE RS R 28 R Ul 2 Y R L E S NS — IR
| I — FIRE_UP FIRE
= up T Enable TOF_up
L
Transducers FIRE DOWN CRE
—1——o =
1
=5 DOWN Enable SEL_START_FIRE
| START START
7 sToP STOPL

] e

STORZ STOP2

=u

En_Analog

L« &
TOF_up

Vref

Enable

L2 (MR F R offset (M1 B 0] LALL 1mV NZEREIEST, M - 8mVv 2| +7mV. XA E I8 25
1788 6 IS DA_korrt, Bit 25-28 HEAT, LA 2 FIAMSIERL H

AN B — PR, AT DUARAMEEE B — NIRRT LLAC RS offset J935mV.s
F—PAER

MS1022 O F EEE A T — AN SRR AR, e R AR TG 2 R P A 4 S o
i B offset W LAEBEATHRM, AT 22 A ks 58 — ANk i fikoh . SRV, AR 38 — AN B ok
5 P 5 R ) ToF KATIS A) o bAh, 35— Ui o 10 58 P 23 5 B0 IE AT I TR 00 &8 (1 35 — > STOP
UL TR AT LR, UG SRR SIS R. BT offset BEAAEHAL, Bk, AEBRMEAH
KGR, T RAZA H B .
N2 B — T IXAN DI RE
© BRI, VISR, Wk KR
o AN N AT LA S VR A, U0 AMHz-4MHz R 7P 35 E
o KB 1A AT AR IR RAREE (i, 7E/KR A SRR KIIERD
o ik R B R RT CASS Bl S B R1EAE S, I HL AT DU fid % R (B K R R RS
AL HE offset (KRS, WA HTERES
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B T 5 — PRl T REAE = B A
Y0 R EE A, Al A KR . X
T [E 2 1 stop BRlE 1 ([E %2 DALVAL
BAED RTCVEHFIMWTH AT Z AR T
KT—A BRI R FIRZH R e
AT Z BT 1 ANE . Hp—
MEEREERN W ER, SR R
SRR PR N R TR . ST A R R
MRG, WHEEERERER, KRR
) ) R AT DAE ik B RE A R AT A 1.
X T RS RS, kK, Mg
77 TRV AN € F i fige, X s =t ok i
I

M H T 352 A5 S e e 245
Wl 2MHz F1 4MHz [ #RERS, Qb T LA
AbBR Y AP G DR T 1 A U B
1

T HNIEAT —FifE I AT B 2 A A R
B HURTEN R AR b DR AN & R
B EECEN Bk LB R . X
T2 T O EAE T LA £400 mV
F| < +80mV. AEEIR T IXF A, 21
L —/NE G offset MRS, AW ER — A
M1, B2 S B — N R . — B
— AN HIIREAR T offset {EHAIRHE, A4
I 48 Lok 2 kAR — A

Rk MS1022 HISE— A DIRE, &
J I R Jok v ) 55 58— A Bl 38 I R A
I, T 5 I8 A R A FE e A TR K
PG, — BB R 103 RUR I DA A 3 R R
ol AN 2= i L R

S, A=
PEIZ Ak 5 B L3R, YR B AR 0 B i kol

FEERT MS1022 55—k = 1 I s i e -

I RS GRY)ERAE
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Receive signal
with no flow

Fixed DELVAL
(stop maskmg) ‘ |

TDC stops

Shlft ToF 2 Period

W
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with strong flow

W

Fixed DELVAL |
(stop masking) | |

TDC stops

\
J
l
J

Receive signal
with good signal

quality /\
a )

L1 IV
[T e
Ll

JUHL

Receive signal
with bad SIgnaI
quality
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Half the amplitude only
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1. Programmable trigger level is
set to e.g. +20 mV to get the 2nd
wave savely

2. Afterwards, it is set back
to 0 mV automatically

}

5. Noise suppresion
Time-out = no water in tube

4. Measure pulse width 1st hit and 5th hit and
i calculate the ratio

3. Automatically set masking for
e.g. 5th, 6th and 7th stop

L kR A A R ST B G B LA (K A% HLUES offset B B — AT G AR KK
DELVALL ] stop Bl /2 H T4 stop Fkah i Bt [a] e A, ] DUKEURRE 2 AT E] stop
FEZ AT HE R ARt — B 1 UGS offset SKAMH], ERFILEINE SEH T offset BT

WE MHRIE K
2. MS1022 B T HE AR EE. ARG, B2 EHEE offset 8] OmV. T8 offset

REEER /N T Imv 1, BT RAIE (0582 2 4R /M.

3. = YRS RN () B Rk BT 112 A 230 DELRELL 3] DELREL3 Wik B, B MR T 58— B ko
il B DELRELL =3, FRAMIEBIHE— NG, K23l 528 = AN [ e i 1]

4. BRI (hwp) FIR N R0, BSENSE - REELENS %,

E LB, R 5 AT . TR, HEE hwpist wave/hwpristror A2 7E 0-1 T FELZ 4 (5K
o XANLOERN, AU B A5 5 TS . S BT LA T IS B AR I R o i R AR KB
], TEEBREEHAeds DA KZ0UEY, BAREMESHIETRSEKENET 0.5, MATESER
Mg, LR AR E NS .

5. MS1022 ¥4 BT 3 4 stop fikid, SRFETFEIX 3 ARk A, X ANFITESF /748 4 4l L
Ptk XM, SR AHUEER S IORE I . R B B AL, 8 AL AT DL
BN ELE R, EFGNEGE 14, FXarfies 1 EiRiEmd.

6. —EEBOASEIEN, IAKAESHATAT stop 155774 . 4 offset HIMELKG SRR FER I 55—
BT BRI XAE T, MAK ALk TDC, H4 TDC Boadd i — MRl . Hb)ifii. WL
R B — N R A W AR A
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g Lk A

FPEATHFFRNEE

MS1022

WA | A ZH i
3 30 EN_FIRST_WAVE 1=5 A, A 3 A 4 KR s X
DL 2 (MBI 20k B LR AR 19 offset, DL 1mV N ELAT
0=0mV
1=+1mV
4 8-12 OFFS 15 = +15 mV
16 =-1 mV
17=-2mV
31=-16 mV
4 13 OFFSRNG1 AN L +20mV 1] offset HEAE
4 14 OFFSRNG2 NN L -20mV # offset ME1E
BRI, J A BRI R AR LA R ) AT TR K]
DELREL1 PLIE S 63 Mk . DELREL1 > 3. DELREL1 %] DELREL3
3 8-25 DELREL2 ARG IR LT E .
DELREL3 1 40: DELRELL = 3, DELREL2 = 4, DELREL3 = 5 $5 2 & 5
3, 54 A 5 AN RN A
0=JF)d
1=xM
4 16 DIS_PW Jokoh w8 B B ThAE, TR HhE 8 Rz R, FAEde
PWIST & —> 8 S HEl e v s, A 1A% (Yl o
F]1.99) .
0= _LFHi
4 15 EDGE_FW 1= FiR
- BB — AN U . MR E N ER, S5 T
R R L, S R AR
5 2 EN AUTOCALC MB2 1=TF R THRE BT Bl ikt
- - T D2 PR RO S A B B A 4
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B E
1. iR
ST RERMAT S, MS1022 F —A i BRI S B0, SRt m ks BRI TR iR &
006 2 T F BELK FEL PR TSR TR ) o DR b PR 0 2 4 TS T2 2% i LA A% 2 BELE AT
Lo MS1022 #5— Al 25 e R 888 BB 108

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

Cycle time = [TCyCIe+ 1] x 150us (@4 MHz)

Nyl

PT1 PT2 PT3 PT4 .

.
[ »
- Lot

2 fake + 4 port measurements

RN oo 4 AN, b 2 AMERE ARSI S DT HK CRIE AvdK
CRU s, AW TEESERE. —BORE, KT ZEERE—>S% i b 25 A R
A,

R AR A 1 B /s H PBEAB AN BB /N T 2 x PT500 / PT1000
500Q. 1 HFL KK EAREEL 3m. L
MS1022 AX AT LA Y AL il 4L Sk A%, ANRE

¢ * r oa ense
RiF 4 REfE RS, 4R PTS00 BE % I%_ﬁ LoadT o=
PTi000 B, AEMER T A e sk O] Mo [ |

"4[::}E o, MS1022
FFHERE SR, B PTS00 BY PT1000 1%

PT3

EEFHIHE, TR S E R —4 R‘Tm
[#] € 2% B A SR AR T A B A5 1

2 x PT100

MS1022 [FIBTtH3CHF PT100 A& /825 (1) _
B, HRNERREEESA . £ Tesonr
HOLT, FATEVOR A5 I e
AR AGERE — . A EfR. X
WA B Td s S R R, SRR A
IR R AN IR G P (318 25 A

LoadT SenseT

PT1
pr2 MS1022
PT3
PT4

Rrefdowr
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TN &2 H B e R . I B WL B AE D Start_Temp B Start_Temp_Restart. K i%
Start_Temp_Restart, MS1022 R &Il &R PR, PIRZIE B A SEIR 9 50 Hz/60Hz HIMEHL. K2
A BT B A% 5S0Hz/60Hz [ 7 .

ST YR LB, MS1022 457E PT1 3 I HEAT 2 YRR 7 RIS Db &, SRJ5H%0E pT1 > PT2 >
PT3 > PT4 ¥iij H BT #EAT R BE DU & . 7E 4 N DRSS 5, PRibs SR 2B E A, MS1022
A CLR AR B I AT I &, XA BL T, FA B IR 22 A PT4 3 FIF R

4 MRS RS R 0-3 kA, AA)5, R RES_2/RES_1 1 RES_3/RES_4 , . HLA]
PAVHEE Rtemp/Rref (9LE3 . FRid I A Wi AE A%, ok T LASRAS A6 I8k 2% H Al == 3 (R T RE AR

2. MiSREC B w7 U B
TFATEE 0 1) 15 17, ANZ_FAKE B¢ T G il B2 I 2 0 B 2 R R X AN B RN T r iR L
FETBCER BRSO A 0 B
ANZ_FAKE =0 2 B &
ANZ_FAKE =1 7 A G &
A AFar 0 1 16 fir, TCYCLE BB [ il FEMI &) cycle time J& I [A]
TCYCLE=0 128 ps cycle time @ 4MHz
TCYCLE=1 512 ps cycle time @ 4MHz
FAFAE 0 [ 17 A7, ANZ_PORTS 2 /b AN FE Il &t UK 2 4 A6 FH
ANZ_PORTS =0 2 i 1 = 1 ML LS
ANZ_PORTS =1 4 it [ = 2 ME KA
PFAEHE 6 1) 11 7, TEMP_PORTDIR I &3 I (1) I
TEMP_PORTDIR=0 PT1>PT2>PT3 > PT4
TEMP_PORTDIR=1 PT4>PT3>PT2>PT1
WAEHE 6 15 f7, Hz60 ¥ B 1 i T iiFil & [A] Start_TOF_Restart Al Start_Temp_Restart fir & %EiR (1] i}
[
HZ60 =0 50 Hz 3L
HZ60 =1 60 Hz 3Lk
A 6 [ 18 A1 19 £i7, CYCLE_TEMP, 15 B T fis & 585 — JCil 58 Il 5 (1 7 B #4824 LA 50/60Hz 54k 5
fr.
CYCLE_TEMP =0 0.5
=1 0.75
=21
=3 1.25
A 745 6 130 fi7, NEG_STOP_TEMP K15 B #ii N E| SenseT 15 5 HIEKAR . 248 FH P 30t 2 e ok A
INf, CKf PINL7 F1 PINL8 Ai#%: 42 H AN &R B Rl A 4 N, K5 PINL7 A1 PINL8 At T e fil A o (HE
7 74HC14)
NEG_STOP_TEMP = 0 [ F 430 it 2 5 fid & 2%
=1 N FH A S 2 AR K B
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3. EFEE A AAE
N RERSIE BRI R RO, HEFIEEAC do/du M. M coG R A B
CfCap %741,
P ORI B M 150 pso DRI Fi 2 R A2 U A4
PT500: 220 nF
PT1000: 100 nF
PH Teycle =1, DLBEAME HIARR .
ERERNA T, EAEEFH X7R 338 HLH B R .

4. HLIEFE

53R A/D B dn it TR FEWEAILL, RA MS1022 #HATIR LM &, H AR FENRAC.

AT —IRGEE RN E (2 MK, 2 MR, BEEMANIEEAEN, KRN T
2.5pA/s. WIRAER 30 FPRFAT — iR EIE CGRETHRII SR , P HFAHFE 0.080A , ELH AR
775 DIFENT 1/50 I FE/IN . PTS00 &I #3448 HL i I fi%

5. &R
T FE I Bt B 08 B A A 45 T FH M I Thak . B mT DURE I A% I 38 2 i B IR 2 TT %, SRJ5 MS1022
KR TAAARM 11 5012 078 1, FEXFAHRI S5 BT 7285 N — MRS
o FEEE: AT A R KA (< 8 x Tref = 2 us @ 4MHz), MS1022 H-2 fEf ! 27 47 45 HH 5 A\ 0x0.
o fRIRRER RS . A TR T IR (E S B (R, MS1022 TEH H A7 A7 #5 HH 5 N\ OXFFFFFFFF.
TEE: HIERERENEIEA NN 512us (Teycle = 1), WAZIEAS SEL_TIMO_MB2 24 2ms, 75 NI
B [ bR S (INTN) T e 25 HAE

6. M IR ZEMBUEHIAME

MS1022 14 P85 ) 55 A 5 445 T A S i %) L SEL A Al 2 8t g v R 2 P F (1] (] R0 o b Tt
TR A LR E], 5 NAEE REMRIRE, Mo SR RS R AELREN N Laf
FBEA% . XA TR DA R IR A E — S Bk LM R iR 25 . BRIk, w] DU S — AN 7 R i) S 42 OE
o A — A AME RO HME 5 EARE RS . T IXA RER EWT R

Teorr = Tuncorr/gainfactor

Teorrt 38 2 152 1F Ji5 110 38 P 45

Tuncorr: A HEAT 1Y 25 4% 1 1AL P2 45 R 5

gainfactor:  MYai M IE REL, M2 S ERARIGAS 1 1R 2%

RN FME T, R PR R S BCE R AN 74AHC1A RS, AR
fith 5 2% 1R A IS B[] ) A B AER 21 5 | S 0 e R ZE R AFLIYT 0.05% .
ENEESHOD IR R, RiLFEN a2 1E R
o IR AR IRER I LA B (Eb i PT500,PT1000)
o O FH it 25 KA 2 %% (MS1022 N8R & AMER 74AHC14)
* MS1022 fiEHL L&

FHSL AR 1E SR EE 2 T A il
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=z

EE:

A A i A B R 25 ) I R BURARYE 74AHC1A WIESRAG . HABSKR (Bl 74HC14) FE
AE B IERE, SROGEIEFAMER 25 Bk, 35 7 BRI %Ry, SRZHEIERH 74AHC14
R H1 0 1 e 25 R K 2
il 1:

248 PT1000 IR FEARIAS , MS1022 A A5 R fid & #5 A 3V b A i Ik o ARABHT I A ks, M 28
FH0H 09931, MR IE S5 W45 AR Dol N i A AT

Tcorr = Tuncorr/o.9931
1 2:

M. PT500 it A& I8, ZMEIT 74AHCL4 Jit 2R & 2 A0 3.6V LI . 319 25 R A 0.9980.
M4, HEas A IE 5 B gs Ronr Lodid A T
Tcorr = Tuncorr/ 0.9962

G

RAEIRME AR, MS1022 £ % Al 8 2 MRS 5

o R I b — 2 YA P SR P A I BV Bl 2 rp 1A TDC i B e AR AR T K s
* 32kHz I b — F A/ P9 3 5 N 4

1. BERY %
BHE MS1022 S FE AN EE R A G TR, BRI E 2-8MHZ (EEVURERE AR N 2-6
MHz) , EF EEN A% AMHz., EIEJEE 2 F, MS1022 i 558 & il I 40 51 Jy i a) il &

TEH) B3, DA S — e A P4 A 1 75 2 — A i T e

IR —ERIRIPIRES T, PR TAERAA 260 pA. (B b 3R A 7E I & i a] 1) e 4 75 ZEF
MS1022 FJ DA pAY 350 H B SR o1 ot R PR 5 i 1) M #ESH START_CLKHS SCBLff. @&
START_CLKHS > 1, [HiR¥ <7 Ki% Start_TOF, Start_TOF_Restart, Start_Temp B{ Start_Temp_Restart iy

WE A

A2 JERINESRIFE . I SRS E 8], BE AN EIR DLORIE db IR 78 2 (R ] 18] 52 5 DLIA 2135
PR - £ 3
START_CLKHS =0 i 1R 5% ]
=1 r R FFELTT A
=2 AER480ms U
=3 ZEIR 1.46 ms 560k H \—+ MHz
=4 LR 2.44ms o il il e
=537 %Lk 5.14 ms
I B R E R, AT RLORIE SR ST 4R 2 (8] 4 58 Ak B R IE . X T PR R AR R
FEIR 480 us O 2 W . LI AT, HTEFE T DU RS PLRE G
1

ol B B E T, AP — U a0 & (2 /])

S THEEN A 260 pAs x 2 ms = 0.52pA.
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2. 32.768kHz TR 7 7%

MS1022 78—~ 32.768KHz (143 Y IR ot S 25 i) v 3 i o
JEARAEAT I B HE A o e TR N — A e B B R Eh 25 .

Wik 32.768 kHz kG ARG T TARRE, 78 3v B IIH
WMIHAFE KL 0.5pA. MR A8 76 b L5 A AR B 1H) K 249K D
3s. 32.768 kHz JRIHHAREW B . FEAH 32kHz IR S2708 82 A ow
{6 CLKIn BP0 AT e TTT

SR T ARE I b T DI Jo 55 BV 1 25 S0 1) B LA DR I B, 2 AR RS B R

SEL_TSTO1 = 7: 32 kHz 7£ FIRE_IN 7 iy
SEL_TSTO2 = 7: 4 kHz (32kHz/8) 7 EN_START & il !

[, AR AT DLE S A5 AT 7 Y 445 05 16 CLk320ut I (3.6 V I KITRAED -
3. R R MBIk G 2%

BT 2-8MHz M IR 28 AR . AR, B DLX PR % 28 10 2 ARG RG] i) (R B iR 2
5 K(0.3-0.5 %), JFHEAHEHEE, Kt MS1022 ST keI &, DL SR AME P B4R 3% 2 1
XA . W DURE T 32.768kHz A B AE FEuE . MS1022 M 32.768kHz FIRT 85| Hi Star/Stop Bk,
IFEZN TDC TSI 7 . 45 RAFMELS Rarfrash, JErhWibn EALE AL, B R HLAT DAt H b 45
B, RE M E PR EIR G S AR R %

TEZFAE#E 0 1) 23 Al 22 i ANZ_PER_CALRES H1r] AXTI SR AESEIT I E, 4 RGHRIEI R HLR
i START_Cal_Resonator #1& 5, JFURIH TR HE,
il

K H 4MHZ f41R, CLKHSDIV=0, ANZ_PER_CALRES=1, FHif#5H M i%fE 122.0703125us/250ns =
488.28125 (RES_O = Ox01E84800). Wl W&k AN EHEMAT 4MHz 11 /2& 3.98MHz, FHEN =K iR
485,83984375 (RES_0 =1E5D700). v HLARE L AT 1 542 1E 42 1.005.
R fER AR FE ., EN_START L 40UA S -
4. Bnfa]fE A A
4.1 NH

IXAN I T G T P /A T TEUR AR, SR B R A R A R B IR
AR AL, PEIRY 2% PRI AR K, R Uk B it ol LLRD LAz . BL 10 4R [0 AR Rk
B, XA LA LT 100mAh 2R H . HBEHRIEIER, SR IR TUAS 2 52 m 8 1 AR B
4.2 32KHz I8P AR B0 B T SR B

32kHz I BRI AR KRG, R ZE R A B 02 L. SRIME-VE(E 2 (A AE A B3 K296 3-5ns. Al
UGB b AR 1 M 2 (Start_Cal_Resonator) A& &t A 2 72 . FrLL, 4l & 45 S o LA bk 45 R ml, &
SER RSP E RS W A R IR Sl AR I 1) 20 M 3R LA v R B [A] (ANZ_PER_CALRES)
ST R P AR o S SRS TR Wb gE AT b U ARS Y AL gt 2 fo 00 e 5 SR 7 AR A 2 K 3
4.3 RUETEE S iR B 1T i R

TERAFE PR T, 0 2 SR o R P YR T AR v T IAE A 9 R T8 I A 9% — X 19 PR (A i T
S AR 75 O IR AL R AR AL R I 2, wT TR AR IR . O T R SR A I BB 2k
D 25 Ao, 0 A% % P T R0 Je A SR e TR B, A2 R [R)— AN TR . R IXRE, M
TR NG 76 R0 T A% R PRI 22 4 S AN B2 RS E ST B B ) FR 200 o IS AR v 0 23U ML 30 38 2 TR) 24T
T HLAEARAT 1A AH R T -

) CLK32in
) CLK320ut

15pF
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ikt R A4
1. BBk

fink R K e AR R P AR SIAS A AL AR AN B R R R KR A o e IR 9 A A R A R Al
Bl IXANPIEAE A ERRE A5 A, BB R LA E B HBR DL - 2-15 #4740 00 T LA AR 1-127 ANk A,
RigZ Kk 15 MK raE, Ao A kok 751 3 T I 1 B A AR SRR HAR AL, 8 A% AR
Start_Cycle AHIE fit & ik R A2 4% o

Jik b A 2B B B AR S AN HE s 1, FIRE_UP AT FIRE_DOWN . 7F 3.3V I, &AM 3K zh fE /) 2

96mA. LAk, BN HAE S T AR R, AR S AR ANGS . A  RE A st B e i BEAS . b
Gb, BRIAMAEIE SRS 2 m] LA 5 B 4 GND R3S .

fis 52 ik v 2B 2% A TT DUR AL BRVE I 3, BT RA 2 = AR MGk kb 77 41 o SR R e, 2
WS BBk v B 3% 31 MS1022 Y FIRE_IN S N3 11, SRS H B 7 AiORG , B N G v X AT
e EE . 7R R 2 %, ASREAS S A RVX AN T e

2. IRFHFRHIE

Jok A2
ANZ_FIRE =0 KHIfkh A 2%
=1 1k

=2 2k

=127 127 Mk
SEL_START_FIRE =1 Fire ki Ei #5245 % TDC ] START 55
FIREO_DEF =0 ZRIAMIIRZ High-Z
=1 BRIMVIRE N GND. Wi N P EBEELER 7, U AUEX AR E, N RN E
R,C [1I L

R ARAL :
ER SR AR 15 MK B S, Bkl A T PLE S 748 5 i TE X, o B 15 7,
PHFIRE. 0 RRMIKEIR, 1 RoRMNEENK. Bkeh 75 W AKA 2000 LSB FFih, LAiRmiA 0L MSB 45
*s
Blan:
ANZ_FIRE = 7, PHFIRE = 0x0055
1} 0 1; 0; 1} 0; 1; 0} O; 0} 0 0} 0 0} 0|

ik 2 ik P A
ik 2 B 2R AR N 5 fireclkd J M T IE A Bt CLKHS BT 438 4 43 43 K1 % DIV_CLKHS 3 75 H
Pulse-Generator
Firel
CLKHS 1 L 1 Phase- 1 Forecia Fire-
n 0.5 shift m ML Generator Fire2
DIV_CLKHS frequency ANZ_FIRE
doubling
DIS_PHASESHIFT — PHASE_FIRE 15,_3
CONF_FIRE
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VIS Bh () e Sl B EAT 540, SRS HH DIV_FIRE AT 73 Jil.
DIV_FIRE= 0 AfifF
=1 BxbL2
=15 BrLL16
BEE 2517 9% 5 () Bit 27 {7(DIS_PHASESHIFT) Al S ML RS B TR, IXANThBERE 25 0 N B4 75 LA
A Ji5 THI T35 22 5 7 FR PRI e 75
DIS_PHASESHIFT = 0 #43hTh AT I
DIS_PHASESHIFT = 1 #3hIhfE <]

2
T cetio =Frreqy X —————
fireclk2  “fireclkl DlV_FlRE+1
firecia FIRAE J MK b 4 A= 25 v i HH 2247 24 71 FIRE_UP/FIRE_DOWN {5 5 IS %15 5.
¢ n_n n n n
fireclk2 i i i i h
i Tfirecl&lkz i i
fFirEl L | ‘ | |
Fire2 : 1 3 J |
TFirél / Firez‘

wmEEpR, Z2OFTE 2 Tiedae WK IE K. HA—"MEN FIRE_UP/FIRE_DOWN #ij
HEIEAAAL, B —AME R

flan:
CLKHS = 4 MHz, DIV_CLKHS = 1, DIV_FIRE = 1
2
Frrecta =feca X ————=2MHz
fireclk2 ~ “fireclkl DlV_FlRE+1
FIRE_UP / FIRE_DOWN S S R KRR
1
fFirel/FireZ = E x ffireclkz =1MHz
it 3K 3D -

AJ DAE 2547 %% 5 1) Bits 29-31(CONF_FIRE) ¥ & 4 H 3K 5 -
Bit31=1 FIRE_BOTH (7E FIRE_DOWN {55 I #4T 2 1))
Bit30=1 FIRE_Up JF/&
Bit29 =2 FIRE_Down JT )3

Bk EEIE IR (PR

TE 271788 5 I Bits 24-26(REPEAT_FIRE) A] LL % & Jik v 7 51 (B A TR B -

REPEAT_FIRE = 0 AR
=1 f§% 1k

=7 a7 K
MS1022 HE R /E ANZ_FIRE " B KA. nRAE Sus W3 BRI Bked, T mMs1022 £
ikt 51 v ) B Ja — A ka
R TERLH AL B OL T, AR ThRE . — B EERE, 7 KIGH IR (N B
i Ms1022 Il =V

I RESIECRINBIRAE WA : V2.4 2023.05.19
GSMICRO SEMICONDUCTOR(Shenzhen)Co.,Ltd #5357 4257 -

7N
m

.&
£
[c]

=
24-Hour Hotline: +886-18018703531 (Felix) http://www.gs-micro.com



http://www.relmon.com/

o | Ll d MS1022

PoERIEEAL

EMETEHE 1 F1, MS1022 24t [ HRIEYIEI I DIRE . W E A 1 1 15 AL(EN_FAST_INIT)= 1,
bR G2 E BTG TDC. DI AESE BRI, TDC i & ME & Ir AT FIRINE T . XAl &
AT A XIHIE S RE—A STOP (55 AR il &= 1.
RS A TT

R A IR B E T iE SRR R R S R, WA D RoRe ZZ M4 R . MR, FF R
ZAR AL “nERE T DUE TDC REPERIZR AR F AP IRBE W ARIE . 0 TR R 2, SRR IET IR
VB, 75 JUDK 23 58 MR AE [F) — AN e /N R

g 75 BT A A O S 22 R AT IR S8 . e BROCTE START _bIn—MNBEHURF & . X FPIE L
EHTLUFRHA: TDC #5203 —4L START 155, RJ5 I STOP1 M1 STOP2 Z [’ I 2 CELanisoLilEE
50 .
I E A7 A% 5 Y 20 fZ(EN_STARTNOISE )= 1, HJ LAJFJii e 5 BT
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7 AR U R
1. BBk

MS1022 JEH & G IR DAL B R R IV AL A o i T8 R W h R, BLFESE — Uk B 3k
MIThEE . SR EEIREE N & . Bk R A28 BTG, LS. STOP BRili & 1 Thae DA K e A eSS,
BRI — AR RN BT AD) AT LAMEAT ok B2 (0 &

AR LUARR R, RSP DU RS /N N EIEREIR T — A U8 8 75 ik 34 2 58 B H
MS1022 T e vt R HEAS HL %

Piezo
— O
4 [ 1
! -1
o ].Dn__— ::l.t}n )
v P\ . 8 L O
L Diagnosis =
[ J—W Fiezo
10R &
=) 4 Mhz. o EE o U0 o
ceramic T E86958 § & ﬁ Termperature cold
e = E E .
7u 100u = Z =
T 1 s ,——T — tssaK ) XIN ] io io PT1 00—4u
= = =T 1 XOUT PT2 i
| Ry
10pF VIo-o vio vio o VIO ] PT1000
pi
[ o GND MS1022 GND Ternperature hat
FIRE_UP EN S
© FIRE DOWN PT4 ot 1+
32kHz | FIRE_IN LOADT
g INT 'é Z5EN5E|- ol 100n——
= z,88 —
RRw@deEod
| l|| ] {1 32kHz SO0RA
10pF —— 10pF

LA 7 RE N B30 53 9 i o B AR oA, B A T A B B B IS
o TEMRFE BRI R A 2 o, A s P B S 40 R e 38— o AL B AT L 2
o TEMR NS AR M, AN TR BN 1 AN AR rBE DL AR P AR
c IRGEEFE T 1A 32.768KHz AFERRIRLL A 1A M B EE Ak . FIRE_IN BRI LAH T 32.768KHz
e R ICTH H IREh . R, B HLAS T B MR DA IR 25 -
o ST EEE Sy, TR BN 55 FEL R4S VCC R VIO iR, A BIE I — AN/ HL BRI T 40
ST 11 MR ek AT B & AR .
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RUINCIIG TECHIOLOGY

2. A R E

MS1022

WA

B

filiig

)

hA30B6800

ANZ_FIRE =10 (ZINLEA74% 6 UL

DIV_FIRE =3, HFkifRHHI% = 4 MHz/4 = 1.0 MHz.

ANZ_PER_CALRES =0, 4MHz fffRid it — X 61.035us Il E#EA TR HE.
DIV_CLKHS =0, 4 MHz P & 3% J& JHAS 43 AIAE Sy P S e
START_CLKHS =2, PRk % &= 1 5 IR EF 4551 ) 2y 480Ks

ANZ_PORT =1, JFHFTA I 4 AR & b 1 o

TCYCLE =1, 512 ps 1E il B8 & G PR 18]

ANZ_FAKE =0, 2 i #4 S il &

SEL_ECLK_TMP =1, JFH 4MHz ¥R e SOl Il S G A [a]
CALIBRATE =1, fEMETLMH 2, WLAEIFE.

NO_CAL_AUTO =0, {EMEIEHEI 2, I E N H DR,

MESSB2 =1, FF/RMIEIEH 2, WE > 2 ps MK 2.
NEG_STOP/NEGSTART =0, Fr & il xf T b Fh- i iUk

ZyE: B Start_TOF, ZilU¥ START_CLKHS=1, ﬂﬂﬁx“%ﬁi)ﬁ%ﬁﬂa

)

h21444000

HIT2=2,HIT1=1: fEM &5 2, 1H5 1. Stop - Start.

EN_FAST_Init=0, XM HITIN2=0.

HITIN1=4, & 3 4> stop ik (FEMIEIEHE 2 1, start HHE— Mk
AN, R 4 MR

CURR32K = 0, M Fi R

SEL_START_FIRE =1, )y WHBH fire kit ELFEIRZE) start (5 5.
SEL_TSTO2 =0, EN_START JTJ.

SEL_TSTO1 =0, FIRE_IN & BB HIN o

£ HEHEE, Fire_in A1 EN_Start XN ERABERE.

)

hA0230000

EN_INT =b0101, iy [a)va 45 HY, ALU TR 0R(S3 WL 7748 6).
RFEDGE1 = RFEDGE2 =0, VM JH ETHi

DELVALL = 8960, 5 — AN RIS TRl 2 7E 70 ps Z )5 o

£ AP DR LR EE S & E DELVALL E (B EF#ETIE) .

)

hD0510300

EN_AUTOCALC =1, HZhHEE 3 Mknh.

EN_FIRST_WAVE =1, JF /)3 28— A AL H] .

EN_ERR_VAL =0, 4if[a)fiHm, [[45 a7 5 N OxFfffff
SEL_TIMO_MB2 =2, fE start lkif'/a, # 1024 us RILEME S, W H .
DELREL1=3, DELREL2=4, DELREL3=5, fEWEIHE Wiz )5, MEH 3.
54 M 5 A stop k.

#iE: AP URES 2 ERREE, REBUCEJL stop k.

)

h20004A00

DIS_PW =0, Jik o FE il &4 7 J5

EDGE_PW =0, £ b Fh-yill & ik 5 B

OFFSRNG2 =0, K&Eﬁﬁﬁ@ offset

OFFSRNG1 =1, OFFS=10: /& offset {iy =20 mV + 10 mV = 30 mV
&iE: offset ﬁﬂ%ﬁﬁ@é%@&%%%éﬁ%ﬁﬁﬁ&

IR FECRIN)BRAE
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AR 1B ey

CON_FIRE =2, %] FIRE_UP, FIRE_DOWN = JTJii. R NH T

Start_TOF_Restart #{EfY, JS4 FIRE_UP H1 FIRE_DOWN £ 35 %5 1)

T EUEAR I E . X BT HR R AR R E IS T — R i E G
(FIRE_DOWN = JFJ&) &

5 ’ h50000000 | EN_STARTNOISE =0, JTJ3.

DIS_PHASESHIFT = 0, JTJi M 5 B ook B AF s PR IR R GE iR 22 .

REPEAT_FIRE =0, JE7i ik,

PHASE_FIRE =0, fERSHKM4rh, A A HARN .

FE: R start_TOF, FEFIRZE CON_FIRE=1 BE4T 55 IR,

EN_ANALOG =1, I AU LA s fa it

NEG_STOP_TEMP =1, [ FH Py 00 1t 8 A e 2 B4 o il 0

DA_KORR=0, fE#(7%% 4 % B LA offset.

TW2 =3, 300us %R K mil AT o

EN_INT =b1101, Wi I [E) tHeh H, ALU #ER LT (S IL% 78 6) .

START_CLKHS =2, MR a4 2 RIS A Ay 480pus (Z WA 745 0) .

CYCLE_TEMP =2, fEMMIEZ HHIZER, FHFRE 1.0,

CYCLE_TOF =2, {EP/NMEEE P 220 &2 (7], M ER %% 1.0

HZ60 =0, 50 Hz NF:ft.

FIREO_DEF =1, 4N A # L i, 2 407F 3 QUAD_RES=1, M

17ps 73 .

DOUBLE_RES =0

TEMP_PORTDIR = 0, [ 5 I & it o

ANZ_FIRE=10 ([FB}Z W25 4748 0 M)

&¥E: fE{HF Start_TOF_Restart #:/EFE B, CYCLE_TOF=0, HZ60=0; iX

B, BIR AT (REERIF#E RIS EREETFA 8.3ms. FIfE, ZEfEH

Start_Temp_Restart #/ERZR, CYCLE_TEMP=0, Hz60=0, PiXim &

) B [ B B [N 8.3ms

6 ’ hC0C06000

3. Y ERAE
BB
Ki%S0=" hs0
FEHERS i
J%i% SO =" hO03 Start_Cal_Resonator
Check-loop INTN =0 ?
Ki%SsO=" hBO, BLHLSI=RES_O
R £ 30 = 61.035/RES_O
TEEA
T 0 B R 30 A — ik

%S0 =" h02 Start_Temp
Check-loop INTN =0 ?
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Ri%SO=" hB4, BLHLSI=STAT
STAT&’ h1EO00 > 0: -> Error routine
&i%SO=" hBO, iZHLSI=RES_O
Ki%SO=" hB1, iEZHLSI=RES_1
Ki%SO=" hB2, iEZHLSI=RES_2
&% SO=" hB3, iEZHLSI=RES_3
Rhot/Rref = RES_O/RES_1

Rcold/Rref = RES_3/RES_2

) B LB P R A A R LR
B 2P0 e B — AT I [A] [R) -
Ki%S0="h70 Initialize TDC

3% SO =" h05 Start_TOF_Restart
Check-loop INTN = 0? (_I-i% TOF)
Ri%SO=" hB4, BLHLSI=STAT
STAT&’ h0600 > 0: -> Error routine,
timeout = Z¥ & B,

Ki%sO=" hB3, iiHL SI=RES_3
K% sO=" h70 ¥IEh1k TDC
Check-loop INTN = 0? (T ¥ TOF)

3% SO =" hB4, ZHLSI=STAT
STAT&’ h0600 > 0: -> Error routine
3% SO=" hB3, iEZHLSI=RES_3
DUAE B BLAT DL R AT HH b B2, AR5 oF S A AN 2 IR
ML Rk b 5 RS AT T R
Ki%sSO=" hB8, BLHLSI=PWI1ST
WR PWIST< 0.3, 55 K5, WALHRERFS
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BRI A
1. TDC-CAL H#E L H H iR

2 MS1022 AR F] 4 KIS, SR ) TDC-CAL B2 AR 1 o XA 1% T2 211 i) et
B B S5 A AR I R, T PR T R AR IR IR . BRIk, X T A il s R R Y
M o ANZE TR CAL A HEARL (9 B3 A7 76 i R
FED VO 2 R

Xt F B LS 2 BF PR, XA CAL DGR —ANRIEE, IR kR R . f AR E
A 4 KA.
TR ETE R 1 A AR

SR R, 248 B SRE TDC I, X B B 45 Al A AR AT i

PCY P EMETERE 1 ST, SRR EL R, T HE /M XA cAL #ufi. T
BEATFEN ) TDC RLAEMITE LT, XA CAL BERATTHI. GEAERRER, KRERHZW AT
D .
IR T

BEXRHX AN R A A F AR T8, b LU R 7

FP AT AT Fahic e fG, NEEBEEX ML R, HF LR LA iE/E TDC HE. 24
DUGBHAT IR, ALU 23 H 28 2 AT AR HEZS SFAT TR IXREIE, W2 s BRI Totm .
2. 5 BE P B S TR Y AR R

T R, YR N B R R TR Y 512ps I (ZEAERE O [ 16 i TCYCLE) , FEMZF
P8 3 (1) 27 A1 28 £i7 SEL_TIMO_MB2 % &N 2ms, 75 MM INTN 2 0 Sk 1) o W m] R £ Al i
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>/ L e MS1022
EI2&7= o LL
MS1022 GP22 GP21 GP2
P H A x I
WA GIRY LA D D
ap o e e
Jik i 5 FEE
BEE ELE R ) e
+42mV +42mV +7mV L A
(R LI " " "
AN BE W B M T | A A BE ' B M X
STOPJBK I Y STARTII Bl i 5], | START (¥ B e i 1], | X BB EAHXISTARTI | X B8 % & A0 X
e =0 WRE B E XS — | AR EAAX S 3 | BE A START ] 57 i e [1]
W BERSTOPI /ML | BEMkSTOPHIAN S
Hahih & NEE, H5— &L | A, 5—IRHFF
LA RS
B I e 4 R B, AR W, AR
WK 90/45/22ps 90/45/22ps 90/45/22ps 65ps
EH R i e
ki 5 4 ' . ” o
X . 5 B iR i 5 B pr R i) 5ui B iR i 5yi B iR i
AL 71 B g
—H A—F A—F A—FE
PN IEIE M B M| AWEEELE, F | ElEEELF, HA
N W A E A B
Pi/NSTOPIEIE | 57, Hw] s ff ] | ASff I sTOPLi i, | {8 HISTOPLiE i, R
B ) S, AL A i
A ST HEAT R, W E g | D STOP2i@iE, W | FI sTOP2i@id, gk
AT
RAZ 500 gk L RE
HESEHEAT I
&2 8] Fy &5 10/15/20/25/ms 20/30/40/50ms 20/30/40/50ms
B B, i i T IhRE
(RILERAERY 8.3/12.5/16.6/20.8ms | 16.67/25/33.3/41.7ms | 16.67/25/33.3/41.7ms
0x055%0x06)
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HEIEE
QFN32
) _ T |- EE=E
E} ] \R‘ SEANC PLANE 02
32 ) L EIEENE
a 9| 16 EXPOSED DIE
| / ‘ a t U U U U U U J ATTACH PAD
! q 8 (et
PIN 1 CORNER — G D) ! 1 (@
et o I Sl
d BEERE i) - + - G’_
| d ) - r32)( b
q D\ ‘ O~ EH=EERE
‘ ?E ) ‘Clu f
=t  nonninan
A2 -{:E 0. 32 o 254( [~
TOP VIEW SIDE VIEW T
BOTTOM VIEW
. RoF Gk
75 - e -
/) Liigid) IZON
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 5BSC
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 0.4 REF
aaa 0.1
ccc 0.1
eee 0.08
bbb 0.1
fff 0.1
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