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W BTG 8 ANEREE S, 1 A 8 S S ”TWTWW\
{EHEAT BN G5 T 47 28 W PR R R A
B E)T StartTOFRestart 4 JF AN A, N R ICRE CR 30 AU IR
ML SERJE INTN P24 el 790. 08uA)
W AT RS RS R BT HAbThde: ‘
HETD) B\ L« BT R R
B R IR AR LSS, R Ty (D) W RS STOP Bk 1
W PTG L S LR, R R 6476 2MV =R 32K AR (AUD
m N R, AATAERE L £ v W A HSPLIBEE
WS 7E AR R AT 6P, ThEEN T 50nA W LR 2.5V £ 3.6V
Jok v 2 B TG B {ERE-40CEF125T
W PN R SR, BN TR A 127 Ak W QFNS2
W kR AR AR R kAT )N 62. 5KHZ T 2MHZ @4MHZ
R B AN HI AT ASMA S
W A B A R S R m RO
I T
FEEmAAg 5 3 m AR
=& H &R STEN& 75 BRI
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*MS1030HIMS 10224 [l 58 4 e 25
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2 srERRLR

RIBRHEE

ZHZHAW

NSS O—

NS O—

0S O—

1S O

RSTN

(ND

4-wire SPI

1T

-

J1un aAep 1S4l

Read Reg

&= v

-

Raw data Reg

1T

a0l

8o|euy

AN

¢dOLS

1dOLS

T

8oy uor1eunsijuon

31un

| 043U0Y)

) 2

31un

|043UO0) 400 |9

}1un dolg xwng

10}e.J3uay
asn|d o414

}1un aJnjeJadws |

>

VIO
vce

CLK320UT
CLK32IN
XOUT

|
£
£

XIN

PTC

PT1
PT2
PT3
PT4

TAVIS

NMO HdT4
dn J¥1d
TOLSL
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U shEE R MS1030

IR
& # s 2 ¥ =X
N AZ AL L L Ve -0.3~4 v
10 fH AL AL Vi, -0.3~4 vV
WMANERBE V., -0. 5~Vec+0. 5 vV
SRl E T -55~150 oc
B NEE IR T, 125 oc
ESD P4k HBM >4 kv
MMIRERIEBRARE JiAS: 1.0 2018.03.05
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2 sRER R

MS1030

BSSH
HEFE M 0 TAE %A
& # s WX £ # |mME |HEME |RAE | B
PR L R H V. Vee= Vio 2.5 3.6 vV
10 fH AL AL vV, 2.5 3.6 vV
— i N T IR s 200 ns
— A N T BRI 1] Ty, 200 ns
it S e i A b R S (1] T 5 ms
it S e i A B T B S (1] tra 5 ms
IR T, Tj ekt 125° C -40 125 C
I AL BH R S5-I 28 K/W
*EFE SRS XIN, XOUT, Clk32In, Clk320ut
BB (Vio = Vee = 3.0V, Tj = —40 F| +85° C, 32K 4% N)
& # s mWoow £ # |mME|HEME |RAE | B
32kHz fndR FEIR I, Lot T, 12 32kHz PR TAE 4 uA
L. V.=V,= 3.6V 200 nA
4 Mhz fadRAR V,=V,.=3. 0V 130 uA
K AN <1 uA
B )0 R R L A () ) 2 mA
R A L Ligq T ) 5% ], @85°C <0. 1 uA
& HL IR I, TOF-UP/DOWN, 1/s 1.1
#3E, PT1000, 1/30s 0.15 nA
T EE FE FE R I 30 Fb—Ik 0. 085 uA
BELALLES 73 FL I Lo T A B 7 0.8 mA
SNV Liotar BERD 2 YR 1AL 2.3 nA
30 Ab— Vil I =
i e LR Vs I,= tbd mA V,=Min. 0.8V, vV
K v, I,=tbd mA, V,=Min 0.2V, vV
RN LA Vi LVITL, V, = Max. 0.7V, vV
K HEE Vi, LVTTL, V, = Min. 0.3V, vV
Jit 25 e i R v FLT HL R Vi 0.7V, v
it 25 e A AR LT HL R Vi 0.3V, vV
Jit 225 A i e 4 B AEL v, 0. 28 vV

FUNERAR AR QF
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2 sRER R

MS1030

& # s nWowX £ O #  |mME |HEE |RAE | B
LAGZ TN C;, @ Vee = Vio, 7
G C, £ =1 MHz, T=25° CHf pF
XU [A] Cs, 9
PT 3 [1 t.b.d
XN t.b.d
HRLAL) HL 5% T 0t
& # s R s ME |BRME |RKE | BT
73 B £A N
l:l:&i?;&); ;S B8 yorrset 1 2 mv
STOP1/STOP2 % N FrIFHLL
L 200 on
FIRE UP, FIRE DOWN % Rov oo X FRE H, A oh
ZAFIF B RO JE BT Rywn (HIGH) = R, (LOW)
FIRE UP, FIRE DOWN %
A e 18 !
RSN R Vana 50 500 [VCC%2/3| MVpp
STOP & H [ VCC*1/3 v
bl A5 2% A4 2 2E B Tpd 100 ns

FUNERAR AR QF
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MS1030

3 5HERHR

HIRBFSH
I [ & 5 e (V,,=V,.=3. 0V, T=25°C)
i N F = Moo F O #H |mME |BREME (RKE| BN
MR 55 Tacc VCC=3. 0 15 ps
&5y R Tres VCC=3.0 3.8 ps
I 70 ]+ t, VCC=3. 0 0. 0005 4 ms
U AELRPERE INL VCC=3. 0 <0. 1 LSB
2 AR LRYEFE DNL VCC=3. 0 <0. 1 LSB
*@4MHZ
T & T
& g F = moow £ # B
5 %A PT500 PT1000
43 HE % RMS 17.5 17.5 Bit
SNR 105 105 dB
SR i 0.9912 0. 9931
3.6V 0. 9923 0. 9962
X 2R vs. V,, 3.0V 0.9912 0. 9960
2.5V 0. 9895 0. 9956
2SR vs. V,, 0.25 0.23 %/V
BRI 1R 2@ d®=100 K 0. 05% 0. 05%

EEV vs. WRJE 0. 022 0.017 %/10K
WAZSVEEL vs. V., %/V
%)le IEJL‘EV <20 <10 mK

TEEW vs. TE <0. 05 <0. 03 mK/°C

PSRR >100 dB

1. FrEllEESEY, =
(COG-ZEAY)

=3.0 VIR1E, C.,, =

100 nF A3 PT1000, 1 200 nF FF PT500

FUNERAR AR QF
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2 srERRLR MS1030

B
WS EA R, DL RS 3 2 AE V=3, 3V40. 3V, FRIEIREEA-40° C~+85° C MM
TESFH .

I B IR 3
= g F = =/ME BANE mAE =X va
32 kHz Z7% Gh 4RI B Clk,, 32. 768 kHz
32 kHz fhdR t 3 .
76 HUF R 7] B
I A IR S B Clkys 1 4 8 MHz
W) 5 A A RS AR (1] Losase 100 us
15 AR AL PRI [ Cosase 1 ms
BRATHE
s % = T E
V,.=2. 5V V,=3.3V
FRATI B ATR o 15 20 MHz
AT B, kb ot 30 25 ns
FRATHI R, Bk Tt 30 25 ns
SSN' FF J& EI i B 3% Cousen 40 10 ns
SSN £ S G 2 18] [ ik i 5 FE Coussn 50 40 ns
SSN £ SCK T B J& I PR FF I ] Chosn 40 25 ns
A WF SCK R v (I i Toud 5 5 ns
B AE SCLK N FEIR S I DR AR IN (7] Tha 5 5 ns
7E SCK b - B 504 A 2 (1) ik 1) thg 20 16 ns

BRATEE (SPT %%, WML =1, BPEPME =0)

AT RS 4 251 SPT 3R, EfRZ— SerialSelectNot (SSN)fE%5, MIMAREN T
YEAE 3-4:H] SPT 421,

55—~ SCK [ L TH s 2 B A7 INTN 5 R (o D2 ) IR s

MImn (MSB) FFuaA&ta LA ARAL (LSB) £53R. A& LA 57 e i . B etamr LA
AT L, @4 SSN K% —> LOW-HIGH-LOW [ HE 3,

t

sSussn tpwl
SSN b
smﬂ___JF_\_J N__/
sI MSB
t:sudH —
— — t
1. SPI BN ¥
NI R R B R A E] BiAS: 1.0 2018.03.05
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2 srERRLR MS1030

t

'sussn tpw| tpwssn
SSN — L —
SCK P \

SsI X Eg 5 1 X ‘L’SB X
tsud thd
so —{ mse Y msB-1 X 1 X LsB y——
tvd — F
OPCODE DATA

2. SPT i 7

RGEALN T
Reset —Hont—
(at pin RSTN) 4 t
Start/Stop accept % accept
32 RGENIN T
S # F = &=/ME mAE B
B A7 kb 5 ton t.b. d. - ns

FE ALK LTI A 2R DA%

N NN s .b. d. -
ok e B i t ns

d 1R FHEE, BAESER 500 v s A AT LUE S R .

MR ER AR AT BiAS: 1.0 2018.03.05
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2 srERRLR MS1030

ERIHES

o = = ]
o o o o
= = o o o a o
v = -0 E = O O
= D ] - o Wl = =
/" 32| [31] |30] [29] [28] [27] [26] [25] "\
XIN| 1 / 24|PT1
Xout| 2 23| PT2
Vio |3 22|vi0
GND |4 21|GND
FIRE_UP| 5 MS1030 20|PT3
FIRE_DOWN| 6 19|PT4
TSTO1|7 ﬁp‘rﬂ
INTN| 8 17|NC
N ol [io] [11] [12] [13] [14] [15] [1e]
» O » @ 5 =
B3 3@ ? ® E 8 3 &
s = o o
o oo "
5 o
L]
N AR BRA R JiAE: 1.0 2018.03.05
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U srER Rl

MS1030

B IIA

PIN |E M & | 10 | BEXR T B O & RIEA
1 XIN | e A IR IR B\ GND
2 XOUT 0 A IR IR Bl 4
3 VIO - /0 fH H FEL R

4 GND - Hh
5 FIRE_UP 0 48 mA ik R A i
6 FIRE_DOWN 0 48 mA ik R A 2
7 TSTO1 0 I D 1
8 INTN o 4 mA TR, RHESFE R
9 SSN | SPIH: O MMLERE, KA &K GND
10 SCK | SPI 2 LI e A GND
1 SI | SPI # LR GND
12 SO O |4m=3F SPI 2 1 #Hi b

13 RSTN | RGENHN, KHSFA R VIO
14 vCe - A% R UA

15 CLK320UT o 32 kHz B ehéa

16 CLK32IN | 32 kHz EFEPHIA GND
17 NC =

18 PTC T B L 2 o (42 10ONF)

19 PT4 O | »96mA Jf P 0 e 1 4

20 PT3 o | BsHR P 0 e 3

21 GND - b

22 VIO - S 11 R

23 PT2 O | >96mA JF TEEN S 1 2

24 PT1 o | BImHIA WREM RGO 1

25 NC -- =

26 NC -- =

27 STOP2 Stop JHIE 2 ((LEL) GND
28 GND - Hhy

29 vCe - A% R A

30 STOP1 | Stop J#HIE 1 (B FEUEH) GND
31 START | START {5 T4 N\ (BF) GND
32 TSTO2 | I A 2

E: AR X ERE RAER KIS L

HTRE.

HIEIR LR R XA HERIEN AE R KB

NI BRHARQF
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2 srERRLR MS1030

IR
MS1030 i £ AR & s iF . O VIR B RAENEACR, S iR H 2, N IZ A
A e FL A TR R A

MS1030 F2 AL o B YR A4 187 s 11
Vio - I1/0 At &
Vee - WHZHLHHEE

FIAI Ground 5| AV NE1Z34E 45 B BRI FL AR IR L. Vio AT Vee NiiZidid—>HileER
B L R AR A . AN EEN AT IR T #s, B ek T 10 HUR ST

IS I¥) 20 - A e 5 RE G AT 2 O DU R R, 58 A e T4 ) LR AR P o 0 0 3 B ik =)
LA, DRI — > 7 A2 AR R i A B

Vec 47 pF (/N 22 pF)

Vio 100 uF (/) 22 pF)
H R R TR I — ML T T 28 45t FRAT TR AN A A I O i R 1 9

MR ER AR AT BiAS: 1.0 2018.03.05
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2 srERRLR

MS1030

Hirsatad
—. BEELEFFEIE
1. BIERD
PR RON T HAT L B HAREEPATEREM S, EAaduT:
BAERG 2R BAEE AL BAERHIR
Write REGO 0x80 BRETFFH0
Write REGL 0x81 BRE a1
Write REG2 0x82 BEE 4 2
Write REG3 0x83 BEE A4 3
Write REG4 0x84 BRE T 4
Read TOF UP STOPI 0xb0 BENFIR AR 14> STOP 45 B 2547 2%
Read TOF UP_STOP2 0xb1 BEMFIR 2 2 4> STOP 45 B 25 47 2%
Read TOF UP STOP3 0xb2 BENFIR 2 3 4> STOP 45 25 47 2%
Read TOF UP STOP4 0xb3 BENFIR 2 4 4> STOP 45 B 2517 2%
Read TOF UP_STOP5 0xb4 BEMFIR 2 5 4> STOP 45 B 2547 2%
Read TOF UP STOP6 0xb5 BEMFIR 25 6 4> STOP 45 B 25 17 2%
Read TOF UP_STOP7 0xb6 BENFIR AR 7 4> STOP 45 B 2547 2%
Read TOF UP STOPS 0xb7 BENFIR 25 8 4> STOP 45 B 25 17 2%
Read TOF UP SUM 0xb8 BT 8 AN STOP & jingh K2y /7%
Read TOF DOWN STOP1 0xb9 PSR ES 1> STOP 45 A 1788
Read TOF DOWN STOP2 0xba PSR S 2 > STOP 45 A 178
Read TOF DOWN STOP3 0xbb PSR A 3 > STOP 45 A 172
Read TOF DOWN STOP4 0xbc LIRSS 4 > STOP 45 A 1788
Read TOF DOWN STOP5 0xbd LIRSS 5 > STOP 45 A 172
Read TOF DOWN STOP6 Oxbe LTSS 6 > STOP 45 A 172
Read TOF DOWN STOP7 0xbf PSR ES 7 > STOP 45 1788
Read TOF DOWN STOPS 0xc0 LTRSS 8 > STOP 45 %172
Read TOF DOWN SUM 0xcl LR 8 AN STOP & ingh R a7 %
Read Temp PT1 0xc2 SRR PT1 i 25 B2y A 8%
Read Temp PT2 0xc3 SRR PT2 i 45 B2y A 2%
Read Temp PT3 Oxc4 IR PT3 i 45 B2 7 2%
Read Temp PT4 0xch SLIR I PT4 i 45 B2 A 2%
Read PW First 0xd0 BRSE — K TE 45 AT 74
Read PW Stopl 0xd1 RS — STOP fik %6 25 FL 25 47 2%
Read Status REG 0xd2 RS T 748
Read Comm REG 0xd3 VLI ARSI 77 A7 2% (A7 A7 4% 0 HMIK 8Bit)
Read CAL REG 0xd4 BRI 1 75 A7 2
INITIAL 0x70 Wi,  Hn gk R A A RS T ARt AT W dh 1k
POR 0x50 AR AL, AT A AT A TR AL
START TOF UP 0x01 BRI, R A AT ARG B RIS Rk R R SGE TE
START TOF RESTART 0x03 XA E B E, B350l & &g A7
START TEMP 0x04 I, AT IR N
START TEMP_RESTART 0x05 TR PEP U, HEAT R UK DR
START CAL RESONATOR 0x06 rap N AR, AT e B R B K

NI BRHARQF
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U srER Rl

MS1030

2. TFira
TR AL E S, MELS R, BIPIRES, 2HEAFRMEELHIT, BARFESRLR K
PRAERG 0T
B AEAR LR BAER iR
Write REGO 0x80 SHBCE TR 0:32 7, HALH, AR
Write REG1 0x81 SHBCE TR 1:32 67, RALH, ANRERL
Write REG2 0x82 SHBE TR 2:32 7, RALH, AR
Write REG3 0x83 SHBLE TR 3:32 1, RALH, AR
Write REG4 0x84 SHBCE TR 4:32 67, RALH, ANRERL
TOF_UP STOP1 REG 0xb0 A 14> STOP 45 2517 as: 32 47, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP2 REG 0xb1 IFA A 2 A STOP 45 2517 as: 32 47, 16 Ar¥%, 16 fr/h3
TOF_UP STOP3 REG 0xb2 IR ES 3 A STOP 45 2517 as: 32 7, 16 Ar¥E%, 16 fr/h3
TOF_UP STOP4 REG 0xb3 A ES 4 A STOP 45 2517 a%: 32 47, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP5 REG 0xb4 IR SRS 5 A STOP 45 25 7% 32 47, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP6 REG 0xb5 IFAES 6 > STOP 45 2517 as: 32 7, 16 Ar¥E%, 16 fr/h3
TOF_UP STOP7 REG 0xb6 A ES 7 A STOP 45 25 7% 32 7, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP8 REG 0xb7 JIFAES 8 A STOP 45 2517 as: 32 £i7, 16 Ar¥E%, 16 fr/h3
TOF_UP_SUM REG 0xb8 I 8 A STOP Bngh RAFfrgs: 3241, 16 L3, 16 f7/h4L
TOF_DOWN STOP1 REG 0xb9 TR 1A STOP 45 25 7as: 32 47, 16 Ar¥%, 16 fr/h3
TOF DOWN STOP2 REG 0xba TR 2 S STOP 45 2517 as: 32 47, 16 Ar¥%, 16 fr/h3
TOF_DOWN STOP3 REG 0xbb TR 3 S STOP 45 25 f7as: 32 47, 16 Ar¥%, 16 fr/h3
TOF DOWN STOP4 REG 0xbc T 4 S STOP 45 2517 as: 32 47, 16 Ar¥%, 16 fr/h3
TOF_DOWN STOP5 REG 0xbd TR 5 S STOP 45 25 f7as: 32 47, 16 Ar¥%, 16 fr/h3
TOF_DOWN STOP6 REG Oxbe TR 6 S STOP 45 25 f7as: 32 47, 16 Ar¥E%, 16 fr/h3
TOF_DOWN STOP7 REG 0xbf TR 7T A STOP 45 25 7% 32 47, 16 Ar¥%, 16 fr/h3
TOF DOWN STOP8 REG 0xc0 T 8 AN STOP 45 25 f7as: 32 47, 16 Ar¥E%, 16 fr/h3
TOF_DOWN SUM REG 0xcl A 8 /N STOP R ngh RAFf72%: 3247, 16 Hi¥E%L, 16 fi/hE
Temp PT1 REG 0xc2 IR PT1 45527788 3247, 16 frs, 16 A/
Temp PT2 REG 0xc3 IR PT2 45527788 3267, 16 frsh, 16 A/
Temp PT3 REG Oxc4 IR PT3 45 527788 32467, 16 frsh, 16 A/
Temp PT4 REG 0xc5 IR PT4 45 527788 32467, 16 frs, 16 A/
PW First 0xd0 B TR AT 3247, 16 ALEEEL, 16 /B
Read PW Stopl 0xd1 BN STOP ik Fe &k B 251728 32 7, 16 HAr¥%, 16 fr/h3
Read Status REG 0xd2 IRESFFAFAE: 16 AL BEEL
Read Comm REG 0xd3 BN AERS: SR, DREHFAFE0 PRMES 7
Read CAL REG 0xd4 DRSS 27 AE 2% 16 A3, 16 fir/NE

NI BRHARQF
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U srER Rl

.Y MEFFH

fic B Z5 A7 28 A2 F P AR T R s TR, R AR R
3.1. Write REGO(¥EfERG: 0x80) :

MS1030

{RE B AR, HARWT:

A RIME S iR wE
31 0
30 0 i
29 0 e e | A
58 0 ANZ FIRE E}&Ego’flre Uity 11 R 558 PR Bk 1* 1 ANk
27 0 127 = 127 MMkt
26 1
25 0
24 0
23 0 0 = Ao
22 0 DIV FIRE WENEBMESERK | 1= 2940
21 0 - IR A R
20 1 63 = 64 434
19 0
18 0 VB CLKHS BB Emeh |0 = A4 (1D 1= 2440 (2)
17 0 DIV_CLKHS | HI4340i K %L 2= 408 (4 3= 4508 (4
i, . 0 = IRXKH
1 = WIRFFETIT
2 = JAYRAEIEIE 480 ps;
15 0 T IR ARG A | 3 = FHREIRMA 1.46 ms
BIMARTR SR Bshimtie] | 4 = BIREENTE 2. 44 ns;
14 U | starT cLkns | 1 5 3| 7 = BEIRIERNN 5. 14 ms
3 0 ‘ 0= 3F&m§A)\{n? - EFHR
NEG_START | &[] start J#I& 1 = RIAMINGES - TR
1o 0 0= 3F&m§A)\{n? - EFHR
NEG_STOP | JxIf] stop J@iE 1 1 = RIANES - TR
1 0 0= XM 1 = START
10 0 2 =1 Mk 3 =2 ANk
9 0 4 =3 Mk 5 = 4 ANk
£ stop JEEHITWIHKE | 6 =5 ANk 7 = 6 Mk
8 0 HITIN # 8 =7 Mkt 9 =8 MMkt A= ARY
7 0 K.D
6 0=64 us 1 =128 us
5 | DTG RS BN ] PR | 2 = 256 ns 3 =512 us
) 4 =1024 us 5 =2048 us
4 1 SEL TIMO MB 6 = 4096 us @ 4 MHz ClkHS
3 0 0 = =k 1 = START TDC #iH
2 0 SEL TST02% | TSTO2 & MRS E 2 = STOP1 TDC #fith 3 =4 kHz B
! 0 0 = =H, 1 = START TDC %t
0 0 SEL TSTO1* | TSTO1 45 JHMRAS e & 2 = STOP1 TDC %t 3 = 32 kHz clock
* U MNEHREN “SH” FFERERBMAmN, BRSNS K HEE VIo B GND,
DL 5| R K FLL s

NI BRHARQF
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U shEE R MS1030

3.2. Write REGI (Fg{Ef%: 0x81):

31 0 EN INT TO | Timeout HWrfil’ fir 1= J3 H b 0= A1 v W
30 0 EN INT HIT | End Hits HWifh& IS ANERRL 0= [ Hh
29 1 EN_INT ALU | ALU Hrirfh & A7 1= J3 H b 0= [ Hh
s 0 = EFFER RIS
SEvIbAR J
28 0 RFEDGE i 1= BTHRRRE
—A STOP fikphak & 55—
WRlcE 1. 2
EN FIRST WAVE=0 W}, A
A STOP Jik v 5 i 7
1, 24 EN FIRST WAVE=1
B, NS — % B il
H, AR A Tref )
5%, 16 SrEEHERSY, 5
DL NEGE 43
DELVAL1 = 0 %] 65535. 96875
DELVAL1 Delay time:750ns” 4ms @4mhz
6 0 K.D
5 0 0=0mv
4 0 1 =2 mv
: X B 5 P B L of Fset B |
2 0 offset | ° offset B lay = o my
<, 62mvV %|-64 mV
1 0 e G BG4y
) )
63 = -2 mv
MR R R B R AT JiAE: 1.0 2018.03.05
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2 sRER R

3.3. Write REG2 (BEfERG: 0x82):
¥4 EN FIRST WAVE=0 .

MS1030

(72 RIME S iR wWE

Ja B — A M TRE .
. 0 EN_FIRST WAV | SRHF)5, HBALERA748 2

E MR 3 s G HHN

BOUEE 0=KM 1=

30-0 0 K.D
4 EN_FIRST WAVE=1 .

JRBNEE— R, RIS, BATER
31 0 EN _FIRST WAVE | 7788 2 1254758 3 P E s | 0 = 551

s 1 = I3
20 0 0= BT

EDGE_FW W — WU I P U 1 = TR

29 0
28 0
27 0
26 0
25 0 WHE S WA EE 1 stop /2&HzIK
24 0 DELREL1 55 LA [B13 A 3 3 % 64
23 0
22 0
21 0
20 0
19 0 WE S — A E 5 2 /> stop A2HzIK
18 0 DELREL2 55 LA [B13 A 3 4 3 64
17 0
16 0
15 0
14 0
13 0 VB S — AT S5 3 S stop A2H2IK
12 0 DELREL3 B LA [B]3 A 3 5 F| 64
11 0
10 0
9 0
8 0
7 0 WE S — AT E 5 4 > stop A2H2IK
6 0 DELREL4 B LA 1138 A 3 6 | 64
5 0
4 0
3 0
2 0
1 0 WE S — A E 5 5 > stop A&z
0 0 DELREL5 B LA 1138 A 3 7 3| 64

FUNERAR AR QF
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3.4. Write REG3 (FE{Ef%: 0x83):

¥4 EN_FIRST _WAVE=0 ¥ :

31-0

0

K.D

MS1030

U srER Rl

¥4 EN_FIRST WAVE-=1 Ky :

31 0
30 0
29 0
28 0
27 0 B — A S 5 6 A
26 0 DELREL6 stop SEFCER J LA B A 8 F| 64
25 0
24 0
23 0
22 0
21 0 VB S — A S5 7 A
20 0 DELREL7 stop SEFCER J LA B A 9 2| 64
19 0
18 0
17 0
16 0
15 0 B S — A S 5 8 A
14 0 DELREL8 stop AZFISCER J LA B3 A 1 10 #| 64
13 0 DIS PW K PRk I 5 B U 2 D e 0=HjE  1=%H
12 0
11 0 0 =0 mv
10 0 1 =2mv
5 0 P E LLR B -
JE: 63 = 126 mV
8 0 ~128mv™>126my (R E| 3 — 64 = 128 mv
7 0 WG Z AR E L B2 of fset
6 0 wave offs W R 127 = -2 mv
5 0
4 0
3 0
2 0
1 0
0 0

FUNERAR AR QF
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3.5. Write REG4 (FE{ET: 0x84):

MS1030

A | BRIME S iR wE
31 0 Bit 31 = 1: FIRE BOTH (/[ FIRE DOWN)
30 0 Fik i e % B | Bit 30 = 1: JFE%H FIRE UP
29 0 CONF_FIRE 37 b 011 AAJLA%E | Bit 29 = 1: JFE%uH FIRE DOWN
28 0 PHASE FIREUP | FIREUP J%|fl¥% & 0: [AI4H; 1: JAH;
27 0 PHASE FIREDOWN | FIREDOWN Jx [fi] ¥ & 0: [FIHH; 1: ;s
fire ik ARl 0 = 4MiB%IA START
26 0 SEL START FIRE | TDC start 1 = N fire WEfilk Start
T JE A 75 i s
HH R L (R AU
gy WRIFE, XA
053 2 0 W PR
LA
STOP1 A1 STOP2 iXA~ | 0 = STOP1 1 STOP2 A% N
N B kBN | 1 = BEJFE,  STOPL F1 STOP2 454
25 0 EN_ANALOG eV PN I N
1 VBN RN SR | 0 = 2 MR SR D (PTL A1 PT2)
24 ANZ_PORT (WE 1= 4 AN & 1]
0 WHEIEENERIERE | 0 = 128 1s cycle time @ 4 MHz
23 TCYCLE 7] 1 =512 us cycle time @ 4 MHz (3fEfH)
0 RN ERTHI ARSI | 0 = 2 WIRGHIE
22 ANZ_FAKE T 1 =7 XSl
1 TR PRI EE DN £ 0 = M 32.768 kHz 1EH cycle 4
21 SEL_ECLK_TMP | cycle B&ifIZHE(ES | 1 = N 128 * CLKHS 1EA cycle K4
0 IR &R | 0 = PTL > PT2 > PT3 > PT4
20 TEMP_PORTDIR | &% 1 = PT4 > PT3 > PT2 > PTIL
19 0 PN ERASEALLER 73 T S B
ZAHEFEAY RC LR ZeEEE]: 0 = 90ns 1 =120us
18 0 WS HEAT S LG Timer 2 =150us 3 =300 us
—ANSEREI LU RATRY
[ AR RATRS ], LA | 0 = 50 Hz N3ERd, 20 ms
17 0 HZ60 J5 P R ik P W 1 = 60 Hz JNFEAE, 16.67ms
16 0 MR E SR ENR | 0=0.25 (5ms@0hz)  1=0.5 (10ms@50hz)
I, Al S VIR EEIN | 2=0. 75 (15ms@50hz)  3=1.0 (20ms@50hz)
15 0 AR TE], B 4=1. 25 (25ms@50hz) 5=1.5 (30ms@50hz)
14 0 CYCLE TEMP | 50/60Hz [If&%es 6=1.75 (35ms @50hz) 7=2.0 (40ms@50hz)
13 0 RIS R A s | 0=0. 25 (5ms@50hz)  1=0.5 (10ms@50hz)
INF, Al S YRS TEN | 2=0. 75 (15ms@50hz)  3=1.0 (20ms@50hz)
12 0 CICLE_TOF AR TE], B 4=1. 25 (25ms@50hz) 5=1.5 (30ms@50hz)
11 0 50/60Hz [¥If55eh 6=1.75 (35ms @50hz) 7=2.0 (40ms@50hz)
Timeout I ALU 5 N4> v
0 0 EN _ERR VAL P o =5 0=k 4]
9 0 K.D
0 FIREO DEF JETAEMSEAL N FIRE | 0=High 7 (Eraiiz)
8 - THIE P ERVIRES 1=l (BT E B
7-0 0 K.D
HMER B AR AR WA S: 1.0 2018.03.05
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4. SR FHR

SERA IS L EAAE. W RS R A AN RN E A RS B KT A R A
fra%, IBIIRES R R4
4. 1. FEMNEBLERTHFRE:

T AR AR BAE iR

TOF_UP STOP1 REG 0xb0 A 1 A4S STOP 45 2517 as: 32 47, 16 Ar¥E%, 16 fr/h3
TOF_UP_STOP2 REG 0xb1 IR SRS 2 A STOP 45 2517 as: 32 47, 16 Ar¥E%, 16 fr/h3
TOF_UP STOP3 REG 0xb2 IFA SRS 3 A STOP 45 2517 as: 32 47, 16 Ar¥E%, 16 fr/h3
TOF_UP STOP4 REG 0xb3 A ES 4 A STOP 45 2517 32 7, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP5 REG 0xb4 IR SRS 5 A STOP 45 2517 as: 32 7, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP6 REG 0xb5 JFAES 6 A STOP 45 2rfEds: 32 47, 16 f7¥%, 16 £/
TOF_UP_STOP7 REG 0xb6 A ES 7 A STOP 45 2517 a%: 32 47, 16 Ar¥%, 16 fr/h3
TOF_UP_STOP8 REG 0xb7 JFRES 8 A STOP 45 H2rfEds: 32 f7, 16 f7¥%, 16 £/

TOF UP_SUM REG 0xb8 JR 8 A STOP B Angh Haifias: 32141, 16 frd%, 16 £/

TOF DOWN STOP1 REG 0xb9 TWIRAS 1A STOP 45 277 8%: 32 fi7, 16 A%, 16 i/

TOF DOWN STOP2 REG Oxba TWIRAS 2 A STOP 45 277 8%: 32 fir, 16 Hr¥sh, 16 i/

TOF DOWN STOP3 REG 0xbb TWIRAS 34 STOP 45 277 8s: 32 fi7, 16 Hr¥sh, 16 i/

TOF DOWN STOP4 REG 0xbe TWIRAS 4 A STOP 45 2717 8%: 32 fi7, 16 Hr¥sh, 16 i/

TOF DOWN STOP5 REG 0xbd TWIRAS 5 A STOP 45 2717 8%: 32 fir, 16 Hr¥sh, 16 i/

TOF DOWN STOP6 REG Oxbe TWIRAS 6 A STOP 45 277 8%: 32 fi7, 16 Hr¥sh, 16 i/

TOF DOWN STOP7 REG 0xbf TIRAS 7 A STOP 45 277 8%: 32 fir, 16 Hr¥sh, 16 i/

TOF DOWN STOP8 REG 0xc0 TWIRAS 8 A STOP 45 277 8%: 32 fi7, 16 Hr¥sh, 16 i/

TOF DOWN SUM REG 0xcl W 8 AN STOP B s i res. 32147, 16 Hr4%k, 16 fr/h3k

MENEL R IE 18 NEFA74s, HAERS 0xb0™0xb8 X N 25 25 77 oy, #RAERY
0xb9™0xcl X NI 45 27 A7 8% 24{fi ] START TOF UP (0x01) FAYRIMEAE BT, T2 FIRE if
TERE, MEE A AARATLE 0xb0 ™ 0xb8 X S 25 5 75 f7- 4% FL T 44 ] START TOF RESTART

(0x03) H B UCI Se A B, IBTII 45 SR ARAEAE 0xb0 ™ 0xb8 Xif BRI 4 F 27 A7 28 HL, I el e 45
FARAEAE 0xb9™0xc 1 Xt RN 45 F 75 f7as HL .
it B S A S I A PR A PR A5 B, P SR N e S T A SR R I A BR DA DIV CLKHS
(DIV_CLKHS=1. 2. 4) . HAHEAR 32 A€ M3, W 16 A7 530 16 A7/ N s BRIt — ML
A G AR T BT M Imhn (2°) Jras, DURARAL (27°) 455, DL 2 #MB (A7 7.
Time = RES X X Tref X N, with N=1, 2 8k 4

4.2. BEBEREFARE:

IR R BAER iR

Temp PT1 REG 0xc2 IR EEE PT1 45 % fr e 3247, 16 73k, 16 fr/hik
Temp PT2 REG 0xc3 IR LR PT2 45 i frge: 3247, 16 73k, 16 fr/hik
Temp PT3 REG Oxc4 IR L PT3 45 i fr e 3247, 16 7%k, 16 fr/)hik
Temp PT4 REG 0xc5 IR EE R PT4 45 %7 e 3247, 16 7%k, 16 fr/hik

LS T TS RN (R B, 5 RN S A A A AR, TR R T ) bR S R R B
fEAH [F] Y -
RT = Rref X tv,./7.,
FEAT HESE PR UCHR BE I B, AR JE— IR B 24 R

MR ER AR AT BiAS: 1.0 2018.03.05
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4.3. B—PRKILE R4

HFHRAW Bl iR
PW First 0xd0 BBk A RS 11 A, & 114
Read PW Stopl 0xd1 1N STOP Bk vigh A ras: 11 V85, & 1147

S I T8 B 45 RN (B =5 AR ], OO P e Z R I Al ZEXTBEA B S50
fE.

4. 4. WHRBARBERTFF:

HFHRAW Bl iR
Read CAL REG 0xd4 A PRSI 27 A7 5% 16 T8, 16 fr/hEk

XA AF A e FE TARAERS Bl R B BT L SRS RO AMEAFIIAE Read CAL_REG 4,
Hyafe—A 32 AL EE AL Horh 16 A9 EEL 16 A7/

4.5 REFHHE
Jii 7 ZH i wE
15-13
12 Temp short T A TR % 1=%0 %
11 Temp_open IR AL B T i 1=FFit%
10 Counter Flood FHAE T B s =¥ H
9 TDC-Flood TDC i 1=vi
8
7
6
5
4 Stop_num FRAFHT HIT %L
3
: Register 4 AL
0
MR ARAR fiAS: 1.0 2018.03.05
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IhRefEAR
—. MENER
1. R
VRIS B RS . B0 TDC. B (ALUD XJLESAMER, BT = E A 55 51
FERRAE 3 B8y TDC,  $y TDC J2& LIRS 5 i Sas AR T BB Ak, B 5005 o A 30015 5 e e
AL [R], I8 5 E8 R E T TDC A7 1 B AL ) [B) A58 R B v IR B A DG AR AE RS TB), R A7 BIAH
SR AE, DUN MR RS

« MEREERTIL 165PS, fe/hr##ih 3. 8PS (1LSB)

o e RHIE G E 3L 500ns " 4ms @ 4MHz

« 5 8 K STOP KAERE /7, F-H 8 ¥k STOP #E4T 2

o JITIREG IR P DN 6 4 TR AR A ST 45 R T A7 A

o I ERVERD AT DA A SRR A A, R 5 R INTN 224 b

o« TR, ATIE RS — s OR R 28 — i i =il &=

ST Bl o A N Y 13

o N stop {8 SHA — AN EN 10ns BIRTEE O, T $#2ALHER R stop fHfE

2. B TDC

7 TDC A& LIRS BT B AR T S8 4L, RSB R as DU B RS B mTIA 15PS, /N ke
ik 3.8PS (ILSB) , A2 iHHas it ElL2 072US; MiHAE 1T 2814436 Bl & 500NS™4MS@ 4MHz,
TDC ] i3 B G FEAN I B A B ] (R, (AN & AN START X STOP 15 5 2 AHAT (R ki &b b
ZIAEIBE A ] RS 25T E8) o TEM R 252 (8], TDC 12 T S vk iy B 1 A B CRUE T3
28) o T DLIA B B 5 R 2 D (R I B R A . B0 TDC LA 8 YK STOP KAt
{HAEAS STOP [ FEA /N T 2 X Tref,

Finecount 1 Finecount 2

> L > - e S =
| a |
; Lo -

Ref. :

clock i !
Coarsecount P

Start ;

Stop

Runtime —‘
High-speed unit
time = Tref x (Cc + (Fcl - Fc2)/(Cal2 - Call)
N5 L 37 PR TR T B 1 R
tyy = Tref x 2" =~ 4.1ms @ 4MHz
Start Ml Stop Z[FIfFIIF2ZELL 26 A7 (I & Fl T H 5

NI R R B R A E] BiAS: 1.0 2018.03.05
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MS1030

I |) (G A) iR

tph 2.5 ns (min.) s/ Mk T
tpl 2.5 ns (min.) s/ MK T t,;

2 X Tref Start #| Stop 2 [H] e
tss @ Dis Phasenoise=1 Start
r | 2xtrer E AR LA sop1
tFf 2X Tref RS R R Mol M ¢y
tva 4.6 1 s (max) ALU FFURZIEAR A 23 INT
tyy 4ms  (max) B%ﬁf‘ﬂ%?ﬁ

@ 4MHz = 2" XTref

B — AN N Uity 20 T R B B b U B R B RO A AT I I 1 B A AE AR 0 1Y bit0-2
(NEG_START, NEG STOPI) i #¢fil & U .
LA ) START/STOP 4 N\ bty 135 SC 45 v HL P30S
Vack
WA Start—Stop Z A Z2/NTf/NRFRR ¢, JU TDC K¢ ZBE T /NT t, BRI ZE ke ZEAE AT
TEL T #AS 2 IS R 1 25 1
. IBEAE (ALD
BH BRI ECT TOC T EUE AT A, FEEE T TDC (BUE AT RHE, K RuE I ME
PRAZ R M R 45 R A A7 8 TIRE T AL, ML TN STOP S kAT Bon i ZIME A A
NG R A7 R, A e BRI AR o 7R DU 0
« FEE “DIV CLKHS” (ZFAER% 0 (1 17 18BIT) FEyEMEhif: 2% Tref<<2US;
« TSR Timeout ¥ HHIBML, ALU A2 TDC N AT 5L
« ALU HHELFRE— N E], 05 EN INT HIT=1, 576 oW E 2545 — Bt i) FL g R 4 s
4. BERA AT
BRAON T ot F A7 55 S W e AL s B 507 TDC,  BPPL Al o 2 b RS 25 LA 3%« T 4 A O B P
KA PR mETOCL; AAT v AT R (S S ARG
* X4 EN_ANALOG=0 B, FE3AT R BERAEHF (55, START {55 A\ START (PIN31) #EAN, STOP {5
Z M STOP1 (PIN30) HEN, HINE 5

= 4 = Mmoo & B |mVE |HBEME (FXE | B
PNV V., LVITL, V. = Max. 0.7V, v
MR R V., LVITL, V. = Min. 0.3V, V

* 24 EN_ANALOG=1 Ff, PN sl e ER B NS 4T, X PV A ECE N 2 1 — A8
AREIN o IR B THE S A E LR = IRHE, XA DIReE & KK A Bk i (5
¥ A EE IR S B A, USSR LA STOPL A1 STOP2 AN AN, HT W
LR R A A s A A, ERE RS Bt R FELE A BN 1/3 VCC, MEHLLIE B 284 2 R 4
(77 TRl R LB R I B RN« B e LA B S BRE BAR M R AR OMF 2mV) , 3X
AR R R AT A . T P AR 1 L 2 AR S A AT 7 P 3 I i R B AT

WEIE o Qi R U R B oL P B IS R AR A A 35, T84 U 2 ARG 2 E S A BN T 2 v
T H eI I MS1030 (il s e AT i . AT AR & i R IR s, AT R BRI

NI BRHARQF

Http://www.relmon.com
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BRI EINFE

FLAR AR M FS FL . of fset ML E AT LALL 2mV N ZEAEEAT, M — 64mV F] +62 mV. XNINE
SR AR 0 P B offset, Bit 0-5 #HT&E, DL 2 MIxMEERLH.

Ty N B (A, R ARSI 5 E B — AN R B I B, R E T BALL 2mV o
Rt T, A - 128mV F| +126 mV. XAMEEZET T 3 H S wave offs, Bit 6-12 i
ITRE, LL2 MAMS RS .

FIRE_UP | FIRE

T 1= N
T " - Enable TOF.uPp
Transducers FIRE_DOWN |
i i - | FIRE
L sown Enable SEL_START_FIRE
I “TART START
STOP1 STOP1

e e S

p10F2 STOP2

s

En_Analog

L o[ "
TOF_up

Vref

Enable
=, RENEHEN

mENEA RS B ES, B SR, F—NER, BUR 200 44X =il
B
1. HFWEHERK:

1.1, BFERR:

2 “EN_ANALOG=0" HIEPEEFIMER, TEZMERT, FFEES M “START” &N,
ZifE 5 “STOPL” E AN, STOP2 EHITGRL, “START” A1 “STOPL” M NA5 5 ¥ AETE
, FEDNE SRR E, WEREa T
Ki% “TOF COMMADN” 4> 0x01;

“START_CLKHS” Ay i fm AR AERT , 1% AER A2 N 1 1yl A i M DG AR X 1 A e A IR s [

RAE KB SN S S TR START (55, X EFFAh T

“DELVAL1” A STOP Bl I, VB W [HARYE P AR g T B, W B [ A ZE I [k

[T iE], DA G B O 45

E. 24 “DELVAL1” B ] 5e iia, a0 STOP (55, BERIBEE “HITINY ki 48
KIEA A EEAS S, X0 ALU AT R AE I ORAFEE BIAH R 25 SR ar A7 o, B % nl LA 8
ANEEAES, IR 8 AN BINANSE R FRE, 5E R

Fo YBANMNRTERSE “ININY B P2 A —/N N FEUT, I8N MCU 25 Ab 354

o o w = dJI
P

MR ER AR AT BiAS: 1.0 2018.03.05
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TOF COMMADN TOF START TOF END
ANZ_FIRE

Fire PIN/START SS S I |

STOP1 SS

INTN_PIN

HITT
HIT?
HITS
HITY
HITS
HIT6
HIT?
4[”73

START_CLEHS . DELVALI % STOP HITS UNTN ASSERTED

L2. HrMEKAHRE:

Fan
N
REGO: Ox1E188940
AL E F 72 REGL : 0xA0000000
Write REGO Write -t REG2 : 0x00000000
_REG4 REG3 : 0x00000000
REG4: 0x25E00400
N
INTTTAL (0x70) < HIUE G5 B2 77 28 FORTES
772
N
START_TOF_UP . . pyn
<0X01> - Eﬂ({*ﬁ%ﬂ:tﬂ'ﬁ»ﬁ
B [B] INTN = 7 - SEFFININE B R R4
=
v
EERUIRAS S
Read_Status_REG - HEER 16 AR S T A7 28
CERAETS: 0xD2D
AN
=
N
Y 45 R RS
TOF_UP_STOPx_REG - R R T FRR, 16
CHRAFES: -« RrEedy, 1660/ %
0xBO~0xB8>
. L N —_—
TN IR B R AR AR A 1.0 2018.03.05
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2+ HAEAR:
2. 1. I EREA -
24 “EN_ANALOG=1" 1 “EN_FIRST WAVE=0" B EFREIUMERA, EZNERT, PRl
AT, EEEDREUITF
o PR ARG FE R LA A%, AR AT, &SRS B3N OCH, A SRR DI FE;
« A1 AE 5 0T UE S AR A ML STOPL A1 STOP2 i N, 4 Fire UP AIENKET, [FIEAE S5 M
STOP2 & I N, 24 Fire DOWN AIERKIFES, [FIJ{55 M STOP1 5 I 5
- NEMHEMERE, BIdHFR 1 “offset” AIWE, HEJEREM-64mV" 62 mV;
* ffiH “START TOF RESTART” A4 Al SLHLA ) H BB, 658 Ba F Mm A i 45 5
TR R R A7 2%, AR TR MelE MCU, AT PRI & DI 4E

TOF COMMADN TOF START TOF END

Fire PIN ﬂ ‘ ‘
SS [aNWANVA % V\

VARV \/\/\/

=

HIT4

HIT!
HIT?
HIT3
HITS
HITS
o
HIT!

|
N
VY

{TART_C] Ufﬂi 2 DELVALI STOP HITS INTN ASSERTED
I :

S 0
=

|
A
V

EN_FIRST WAVE=0

DRI R R, W ERAR T

A. Ki%k “TOF COMMADN” x4 0x01 CEA[AII&E) B 0x03 (A&

B.  “START CLKHS” SAid ShIRIERT, ZAERS &R T s i 4k A e P AR = 31 A2 5 R HR I 1) 5

C.  “TW2” 24 STOP RAFHLZ 78 LIS [A], {5 STOP 345 KA HL 25 78 FL 3 1/3VCCs

D RiERk, WG “ANZ FIRE” @471 BAENKIMP A, R A R0 I 5 — AN kil & START
545, X EIFIE T

E.  “DELVALL” SN[RIS Rl E 1, BN HARYE P i T E, W B IR 258 B R
(T[], DA G 3 v IR 5

F. offset f& Al 4ufe L e B FE I, F S i Bl AN -64MV ™ 62MV;

G 4 “DELVAL1” BfiihfM&5H G, WEERF MBI E S, M E SIREEE “offset”
i B HER, STOP KK BIRAS S, BEEIE “HITIN” TR A5 [ R e AR ]
BAES, IXB ALU AT RS HE R ORATE0HE BIAE N 85 R A7 88, 2 T AR 8 MRS 5, It
B 8 ANl BANFIN S R A7 A%, TE s — N A

He YEEAMNRTERSE “ININY BRIP4 —/N N R0, 80 MCU 2 ab 3504

MR ER AR AT BiAS: 1.0 2018.03.05
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2. 2. BEMIMERMATRE:

BEERFE:

N ERITERAR BiA=: 1.0 2018.03.05
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X R

N ERITERAR BiA=: 1.0 2018.03.05
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3. B—EHNEEN:

3.1. BE—ENEMR:

24 “EN_ANALOG=1” Al “EN_FIRST WAVE=1" K}iE£ANEE— il S, IXI “Write REG2”
Al “Write REG3” FFAFEAS AN X, offset $EAT A Shiz IR M 55— A 22 e Mk ikek, SR
S WA 55— ANk (0 A7 BRI T 75 [B19% 1Y) ToF "KATRS 1), (E R sh AR IR o Clnil s K
) GERLEE K stop B E 1 ([E 72 DALVAL $1E) R ANRems I H KATI R 24k 2 5 K F—A
IX T Ja] A AT = A R 22, BT DGR A S — B E B B N LM R

s ZAME RN, RVFEBIESNH, Wi E KR

- I Z AT LI 8 NMEIE S

o K [Tt AT AR R B A AL B (B andE /K 3R 2 b JEH KR IER)

o Jikh g BEIN E TT LA BRI R i [R5 5, FF H o] DURSHE fid & MR LK T R MRS 5

- fmFEHLIE of fset flkMEfE, RIS H TS ERGS

o IS AN BRI E ToF WATIFA], AT AT DAHES /K ;

TOF COMMADN TOF START

ANZ FIRE
Fire PIN

TOF END

HIT4
HIT6

= =
= = B

9
]

HITI
HIT2

FIREST WAVE

|
V\ /\ offset

1
Ak
VAY

< ]
=N

wave_offs+offset
% . f\vf\
Stop PIN [ \'/ \/ \/ v
INTN PIN
Imr_fﬂf”é 2 DELVALT %| STOP HITS INTN ASSERTED
I .

EN_FIRST WAVE=I

FEPAE N ERIEE, SRR

A, Ri% “TOF COMMADN” x4 0x01 C(FAAllE) B 0x03 CRUAME) ;

B. “START CLKHS” JNif fh¥RIERT, ﬁLﬁEﬁTm@m%M%mﬁﬁﬂ%%E%N@;

C.  “TW2” 4y STOP RA¥HLZS 7u FEI ], s STOP i 45 KA LA 78 L F 1/3VCC;

Dy Mk, MRAE “ANZ _FIRE” HEAT B AIEBK IS,  [RIPRE R 0% 1 55— AN ikl & START
55, XEHEHFETH

E.  “DELVALL” SN[RISBFlE 1, BN RARYE P i T E, W B IR 28 B R
[T IE], DA G B O s

F.  “wave offs” Fll “ offset” f& 55— f B FEL K W BN LU I B FE R W B, X7 1 HL R AR AN
AR BT IR s F R Y A -192MV T 188MV;

Gy 4[EIRAS 5 55— IR P R A U sl 2 i & 28—, IR H4 “DIS_PW=0" 150K, 28
~ﬁ%*“ﬂmmTwmm”%%ﬁU“mvmm”“ WK TE R AT A% RIS — K

”%FE@“&RR%&%%E%F,ﬁﬁ#%Fﬁ%@&(

H. &#@UFW%lAﬁﬂzAE&TWﬁﬂwmﬁﬂmﬁ,M%3AE&%%&$%
Wﬁﬁmﬁ,aﬁﬁﬁﬂmmV%%%@é%E%F AFRWRIAE S, X ALU 35T
&@ﬁ%ﬁﬁﬁﬁﬁf ERAAEA, W2 LR 8 NG S, I ER 8 ANl B A

NEERZFRS, SER A R I

MR ER AR AT BiAS: 1.0 2018.03.05
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I HEENGTERE “INTNY B A — AN T Y, Gl MCU AP
3.2. B—HIERARIE:
BEERFE:

N ERITERAR BiA=: 1.0 2018.03.05
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X R

N ERITERAR BiA=: 1.0 2018.03.05
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=, BENE
1. R

MS1030 PN #REE R 1wk RO FEE 0 2 B0 s, o I A v LT L 28 10 S R () 340
B, RS BN T 5 e BRI A KBS L BT RO, SRS Il e B AR A SRR (1 F
BELAEL, MATREAA TS R

Discharge time
Vioa 1~ 0.7 x Rx C, e.g. 300ps
P

Cycle tlme = TCycIe+1] x 150ps (@4 MHz)

>
AR

2 fake + 4 port measurements

RS R 4 AR S, T RAERKY,  “ANZ PORT=17 #E$ 4 i I,
o 2 AME IR FE AR GRS 1 T H0K CRIE fA K CRIE s, SN T &
S, — Bk R T B AN S B B AN LU AT LT, KRR,
“ANZ_PORT=0" &4 2 M1, 1 MERIR ARSI R, 541 M TEESS .

I\
\

re “
PTC Rref PTC
MS1030 MS1030
E R KRR

MS1030 {X AT LA B e 2R 45 3%, ANAEfE N 4 Ze AL IEEs . N PT500 B PT1000 #E47HE
JEE DN PR 552 5 AV B VSR TR 2SR . N PT500 B PT1000 A% I&A8 IFIHEE, AT LAASH
PS5 . AR SRR PT100 L EES I, (HR R MR e ok 2 TR, XM
T, BUCKE AN S5 B A SR A RAOEE— N . KA B T8 v S R v sk
P R B A A UL P N BBl 8 25 I A

TR B SE A H AN SE R o 8 A HLAE /RS START _TEMP BY START_TEMP_RESTART. &
1% START TEMP_RESTART, MS1030 K<l & il FEPR IR, PRI A [ 28R 9 50 Hz/60Hz (1)1
o XK HTFIC 50Hz/60Hz 1M

XF T — R I &, MS1030 fE PTL o FEAT 2 B 7 RGPl &, SREH%&IE PTL >

NI R R B R A E] BiAS: 1.0 2018.03.05
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PT2 > PT3 > PT4 ujii 7 BTN & . 75 4 MmO EL R 2 5, Wit EE S E
Ao MS1030 5 AT LAF2eAH s ity UG HEATHR FE M &, SR oo #4525 I PT4 b L1 R4
4 AN G5 BN S TE IR 45 S 294788 Temp PT1 REG™ Temp PT4 REG 4. 4RJ5HIHE 4 5 24010F
P LA AT LATHEE Rtemp/Rref (LR . FRIET SR R4, ] LASRASAL 1SS H mr Il 2 21
T EAE
2. FHRHC & A A7 28 Ui BH
Write REG4 ZFAF#as(1) 22 fi7 ANZ FAKE & B P Wl S b S I B ) 0 B . 3 AN B Rl O L 2
TR LIS 7 AR PR LR AR
ANZ FAKE = 0 2 JR¥E &
ANZ FAKE = 1 7 RIGE
Write REG4 ZFfF#sf) 23 A2 TCYCLE W& T IREMEN cycle time IAR A, VERE NH&E
R I] L 5N T 251728 Write REGO “SEL TIMO MB” , DL#uiis H & 53
TCYCLE = 0 128 Hs cycle time @ 4MHz
TCYCLE = 1 512 HBs cycle time @ 4MHz
Write REG4 Zif7#5M1 24 £ ANZ _PORTS 8 /D /MM Sim S H, —MRIERAER
WEAN AN, KERE 2 M. SR ERN 4 Do, 4 N AR 24 4% F L EE
fEIREE, DIARIRES Tk “Wig” 7H.
ANZ_PORTS = 0 2 N = 1 ML
ANZ_PORTS = 1 4 N = 2 MEREE
Write REG4 ZFA7#%7 20 fi2 TEMP_PORTDIR il & I, >4 “TEMP_PORTDIR = 0” HY,
PT1 4 EHIUE, SRJ5 M PT1 JFLAIIE; 24 “TEMP PORTDIR = 1”7 K, PT4 #Eill&E, SRJ5 M PT4
FFUHI & -
TEMP_PORTDIR = 0  PT1 > PT2 > PT3 > PT4
TEMP_PORTDIR = 1  PT4 > PT3 > PT2 > PTI
Write REG4 271745 14717 HZ60 M1 CYCLE TEMP & 1, 4f#F “START TEMP RESTART” ¥
A PR DN L 1 T g B[]«
HZ60 =0 50 Hz FEHi
HZ60 =1 60 Hz FEH
CYCLE TEMP 0 = 0.25 (5ms @50hz) 1
2 =0.75 (15ms @50hz) 3
4 = 1.25 (25ms @50hz) 5
6 = 1.75 (35ms @50hz) 7
S MEFEMAK A
N T RENS IR BIRE IR ISR ROR, A HETEA FEEAC dC/dU I HEE . RAHEE A C0G RA1ZE
R A B KBHE AR CfCap &4,
BTN A e 150 s, PR HL 2R R Z IR BT F14E -
PT500: 220 nF
PT1000: 100 nF
WH Tcycle = 1 LB HAE 1R
FEARERN YA IEAREEH XTR SCE AR AR
4. BRHFE
K MS1030 #HATIR M B 5 R A A/D FHds AT IRE N EAHLL, F AR FERAL.

= 0.5 (10ms @50hz)
= 1.0 (20ms @50hz)
1.5 (30ms @50hz)
2.0 (40ms @50hz)

MR ER AR AT BiAS: 1.0 2018.03.05
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BT —IRGERMIR N E (2 MBS, 2 N , GRFTEREEEN, Ko T
2. 500 /s WISRAE 30 AT — IR E GAETHBANNESR) , PHHEIRHEAE 0. 08
bl At & 7 VR I THFER 1/50 JRE/N, PTH00 A& A 1 FEL NS -
5. Fr izt
TEFE & B otiE B E 45 vl MR ThRE . " mT DU DAL K 3 2 A I I 2 T %, SRS
MS1030 KRtRAS A AZ A 11 B 12 78 1, FRXAHN 45 R T 7285 N — MRS .
« FEBR: MG T EEIREREE (< 8 x Tref = 2 Hs @ 4 MHz) , MS1030 M &fEss RAfEash s
A 0x00.
o fLRRERWTRE . AT IECA T IS5 BN (i Y, MS1030 7R H %7 /745 F 5 N\ OxFFFFFFFF,
TR IR R EE M B IEFR E A 512 us (Teyele = 1) B, Zf#45 SEL TIMO MB2
IR TF 5120 s, FUARIFFERE CINTN) Al fEe 2 H 45

S ELY
6. WWERRE:
Faa
A
REGO:0x1E188940
BLEF 735 REG1:0xA00C3005
Write REGO Write « REG2:0x83105187
_REG4 REG3 :0220924200
REG4:0x47E00500
A
INITIAL (0x70) < %Dtﬁ%%iig%%&%%?
A
R i < F o IR BRI
3% [E] INTN 7 <4 | BFININER RIS~ &
=
ERORA TS
Read_Status_REG < R A 5
(B AERS: 0xD2)
=
ERAERTRS
Temp_PTx_REG BEEA B E RS R E
CHRAERS: < 7o
0xC2"0xC5)
o L N —_—
TN IR B R AR AR A 1.0 2018.03.05
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VO, $R¥as
MS1030 A NN EIRG A, — A Eid iR as Al —A> 32. 768K R #%,  midti B {E A TDC I &
BOTHIE IR, 32KHz BB 1R Ay sk A e P g v A b VSRS 43 1) A P IS 4

1. BRI B

MSTO30 B 5 3 B4R ML R . TP . P B AR G LRI B, A S 1
SMHZ, PP T DIARLAR 4 CLIIE P 26 P B BRI, e B B g Mz AR5 28
T LA T B A R 0 R B R

XIN Xout
O

O
[] L XIN XOUT
liDF 15pF C A
l T

560K
1-8mHZ
| -

77 AR T 3
EEYR G A EBRINE DL T R RIRIRAE, TE—ERBIPIRET, PR TAERR Y 260 pA. {HEZ
mm PRANAE WU B[R] (R e 75 B 5, P DA I AR5 4 mT DLIa et P 30 B 4| i I ) o ol o i
Z:% START CLKHS 3RSZHi. 4% % START CLKHS > 1 B, fmiRi<frki% Start TOF,
Start TOF Restart, Start Temp B Start Temp Restart s 22 GHIMETIFE. 8 RBIRS
M2 8] ¥ B — AN E IR LR UE S 3RAG 70 A2 (I 1] 7% 3 18 BRI, P AR A0 A ) di iR AT % B
FRCHRA 1], R EL A R ) 8] L AT T S 40

START CLKHS = 0 b SNl
=1 rm YRR
=2 FEIR 480 ps
=3 AEIR 1. 46 ms
=4 AR 2. 44 ms

=51to 7 %EIE5.14 ms
I F e B A IR BT DL SR TR T 4R 2 0] A 5 IR B IRIE o X TP & s IRk ik
FEIR 480 s HLLAEE . JEIk X 7 = HE R TE AR AT DL R B PR

2. 32.768kHz %58

MS1030 P9tk — M ANRE I 32. T68KHz FEvHmt e, 122 b it v 3ok I A i R A3 47 s
Bt WA — BB IREhEE, B A4 0 KB SEL_TSTO1 Al SEL_TSTO02, K4 M\
TSTO1 AT SEL_TSTO2 #rth; sk 32. 768 kHz #R¥Z#IA 44T TARIRES, 7E 3V I LT FER LY
A wA, WA MR B SRR AE R LN 0.5 wA, BAkEE T

MR ER AR AT BiAS: 1.0 2018.03.05
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CLK32IN CLK320UT
)

@,
I— 32. 768KHz, CLK32IN CLK320UT
15pF 15pF M\ M\
|
| — 7

e
10M
l 32. T68KHZ

77 AR T 3
WA DR I b ] LA e Ik 57 FED A HA 25 A0 8 1) SR R MLV A B, 2 AR as I BN

SEL TSTO1 = 3: 32 kHz #£ TSTOL % i

SEL_TST02 = 3: 4 kHz (32kHz/8) fE TSTO2 ‘& itk

3. REERRERGEH

M1 1-8MHz [RGB AR . BB, BT LLIX PR % #f A ThFE = ik 2 1R 52 7 Ik,
HRAERRERKR € 0.3-0.5 % , FFHEAHEAEE. Kt MS1030 2 EAT I e kil &k
I AR 2 R AR 2 . IR DURS T 32. 768kHz I A g FEdE. MS1030 M 32. 768kHz fyf 4
51t Star/Stop Fk#f, FFJE3N TDC B E I 2 . 45 RAFEAE Read CAL REG 45 /785,
FHXF AR AL BT B LT DA H g 5, SRS TR e B IR 3 A TR R AR 22

7E MS1030 B8P, F 32. 768kHz [ 8 AN A HALE ARHERT [|], B4 8 AN JE H (1) i i) A2
1/32. 768kHz*8=244. 140625uS, WIHRFH 4mHz [ FE e 8h, 84 BB LSRN %2 244. 140625uS
/250ns = 976.5625, #RJ5¥ Read CAL REG (75 16 A2 %%, 1K 16 A/NEGE4r) B A7 28 E A ZHE
WAHRHT LA, A3 210 R B0 i B #E R 2L

TERBFE B m T Hh, 0 2 SR R P YRR T A R e % 47 AR08 I8 A 7R 1 1 K B REE (19 A s [
DR AR . AR 75 Y A SR A UALAL R IR 22, FT AT IR IR R . T ek S k) 4
LB I L 25 R RE e, T8I MU A% R T () R0 0 A% 7 Ak ] B 06 200438 P ) — AR A . AR
B, 7 LA A 336 D0 A% 3R (VI ) 22 4 S AN SZARHE T Bt Bl TR 0 o B B AR o o0 75 7 I R 3
W A HEAT i ELAE AR AT 1A AR AT

MR ER AR AT BiAS: 1.0 2018.03.05
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s
4. PP HETR AR
Fia
A
REGO: 0x1E 188940
REHFTH REG1: 0xAO0C8005
Write REGO Write | |« REG2: 0x83105187
_REG4 REG3: 0x2092A200
REG4: 0x47E00500
A
INITIAL (0x70) < Mgk %;ig%&%
A
START_CAL_RESONA
TOR < BiRclinga zirdliaiih=s
(0x05)
38 B INTNAF #7 4 EFININE R4
=
&
v
AR A7 2
Read Status REG | |« R ALK A7 2%
CERAERD: 0xD2)
fa
A
A R A . O
Read CAL REG < 1§E¥32&i)§§§ﬂ5%%%
CERAERD: 0xD4)
T Bk kAR
1. ¥EiR

MS1030 FrI ki 2 Az 25 1T 7= AR AT Ak v A BB o] U8 () Bk o 77 9 o a4 15 s A% FH VR Bl
B, IXAMTRTE B, EE T DL E B ER AR T 2-64 #EAT . AT RAREAR 1127 ANk
B, B KRIERRS Start Cycle SRy fih & ki k4B 2% .

Jik it A A PR AE P AN S HL 3% 11, FIRE UP A1 FIRE DOWN. &AM 7E 3. 3V I (K BhRE 112
96mA. At, BEANHAS 5 AT AR R RS S PRSI0 £ o Fn B IR R A R B B O s PELAS

MR ER AR AT BiAS: 1.0 2018.03.05
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BEAh,  BRINFIARTE SRS (G2t AT LA B B 9 GND R

f:firecIkZ » o
TfirecIlLZ
fFirel fo ]
Fire2 o -
TFirél ! Fire2:
2. R A s A E
Jik A
ANZ_FTRE =0 RHKe RS
=1 1 kb

=2 2 Ak

127 127 Mk

SEL _START FIRE =1 Fire BK#E 53] TDC 1) START 55
FIREO DEF =0  BRIAFPIRA High Z (MS1002 FE%)
=1 BRURE N GND. GRS H oy SR 43, DA IEIRFE
B, NAMEFERSNBWE R, C R
Jok R S R AR
kb R AE SRNG5S Ffireclkl 2 Mg 8k CLKHS FlRTiE £ ¥ 2S5 5 DIV_CLKHS £ [
AR,
Pulse-Generator ~
Firel
CLKHS | ¢ {p— 1 Phase- L forecia Fire-
n 0.5 shift m HeinB Generator Fire2
DIV_CLKHS frequency ANZ_FIRE
doubling
DIS_PHASESHIFT — PHASE_FIRE —— 16/3
CONF_FIRE

BEAERS B PR SR S P AT 5400, AR5 B DIV FIRE #EAT 4000, AR/ B 64 4395, 7T LA

AR ) SRR A e &% -
DIV.FIRE = 0  RAair

1 KLl 2
63 FRLL 64

XAl
AT DAEZF/75S 4 [ Bits 29-31 (CONF FIRE) % &%y IRE):
Bit 31 = 1  FIRE BOTH (¥ FIRE DOWN {55 L #E4T /e [n])

Bit 30 = 1  FIRE Up FF)3
Bit 29 = 2 FIRE Down /&
NI R R B R A E] BiAS: 1.0 2018.03.05
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MS1030

*4 4+ /&
HRINELE
QFN-32 UNIT: mm
__0.144£0.006
0[.159070ii0601004] [3.65£0.15)
mg|c1n0R = . EXPOSED PAD —_ |
89 s b T
- §§ S L)
gs S 27 85
= 53 23 g3
a8 o= S 2o I8
@3 & 0D R
S= " N = o
S e 1
AN I
¥ 32 25
CHAMFERED CORNER | 395 0:010+0.002
TOP VIEW FOR PIN 1 IDENTIFICATION [0.25+0.05]
0.016x0.016
0.020 REF.
[0.40x0.40] Ta R
BOTTOM VIEW
~
g o S
o % [Ty
S o [Ty
HH o
0 Ko
M - o N
Q8 Sg
o QO —
Pa
. SEATING
: J/ PLANE
D7 AFAIVAVA D 7R '
1
SSRN SIDE VIEW-
OO0 o
SSco
b
+ 1~
o ©
o o
oL

QFN-32 H3ER~F, 5 x5 x 0.9 mm®, 0.5 mm 3| £&[AFE

N
R

rhtEEE, 3.65 * 3.65 mm3, RS GND AHERE. 7E FH#EEFR T OND 2 AN REws % s

AT el O B OND.

&EE R Socket KA : Plastronics 32QN50S15050D

PR KECh 28 K/W BEUHZ%) .

REE . H3E4 RoHS AE, A &4,
W2 (MSL) :

#R4 JEDEC 020 ¥ SERRURA 21 5 L, MS1030 # kil 43 MSL 3.

HE e P T 2

ZLAMBLARY GIELEE A IR TR ) PR R B 2 A% AE TS T T4 R Pl P Vs R A RS T

Package body
surface
temperature

Pre-heating
140 to 200°C

60 to 120 seconds

Heating
220°C or above
Up to 35 second:

Time

Ho L P T 2

Max. peak tem perature: 260°C
250°C, for up to 10 seconds

NI BRHARQF
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L

AR T BB R SRR 260°C { o et R T O WRELIER R, ol T e
HOLREAE 10 %7 /R AL 250°C. BIELRERTR ATt I BRI AR b i T2 1 R T4
SR B, A BLHERE A RO ). S SMOEFR g AR RE I 2, FRAT TR LI
FOHO R AT AT O

3  EE A
\l J e i

MOSH K IR{EFEE N :

i FAEAR 2T H 2 A, SRICT T A T 1, 7T DUA 2Bl IEMOS FLES i T 52 i FLUTU L3
Wi T 51 A PRI 4530 «

o FRAE N 53 B B e F b R

o WA AP AL AT .

o BEMNCE R P 1) TR i

o AR F 2 B P A R A Bs i

MR ER AR AT BiAS: 1.0 2018.03.05
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