Analog Engineer's Circuit

MSP430™ X~—p FF ol a R E Lz, /X LR
D PIR Y =227 s a7 [

i3 TEXAS INSTRUMENTS

James Evans

EREL:
AC 71 TANEDA A7 B IR
90 dB fL fH Vcc Vee
0.7 Hz 10 Hz 3.3V oV
BE OB

—¥D MSP430™ ~ A= (MCU) I%, 477 DAC., 70l T~T7 )V AL e L Rk Al e/ ARG 5 F = —
VEFENBLTOWET, IROOEHIL, A~v—h 71 a2k (SAC) VIR T 2T VAL TOET, SESE
AR D SAC DFEANSC, R TRE T 1l L7 F e — U REREATE 95 RIS OV TIE, TMSP430 v~ d
Av—hT7Ful ari Ne—=2 7 | BT EGLIEE, REFERIGT D101, IR /A XD EERE PIR (/Sy > 7 JRSMR) &
VW T aRIEEORF T AN BT —RUTLEESN,

ZOTHALE, MSP430FR2355 v AL NIZdHhD 4 [HOHATIA T 7 7Ty (SAC) D6 2 fEEIEHLET,
2 @l SAC_L3 RU7 =i, IWHE—RDO DA — KA T o 7 LU TR A THY, 23y 7RI (PIR)
VU NEDEFEERB IO T VB L E3, 2ol B0 ) T/AR BRI T2 8% BT 2850
T—/SR T AJVHEENA ISR T4V HEE L TRY ., BENEEEE CEMEZ MR ILIL ., FAN T (AR ER IR LT e &I EEE
DENVET DL, HEL VRN EXICENET ) 2O T 28N TEET, ZORIKEND 2 BERIZHHA T 7D T
% . MSP430FR2355 v A2 WD WNEERV 7 = F AN EL E I I bR 2R TxFEd, 72E2 12, AID
a 3—% (ADC) V4> R a3 —# % (CPU 27120 ZOH NEEMNZY 7V 7L BT RAL Yy
NWREFLWCHRIPHIMC 2o T2 L ZTHIVIABRE NI AL, BIWWEDRFAE LT T DL, F2X 77— e BT 528m

T&EET,
c813n
C413n [}
| | (Vo_1
C733u  Rogok R10 1.23MEG
Vs C3I ~°|>3U R4 6.9k R5 1.23MEG —l
L=
i = Ve
Vee 3.3 = Vce
- &
o« ™ —
— «© by
5 = ® = R11 1.6k
« R R6 1.6k C6 33u
R12 4.99K R1 1.6k C233u . ’ { | u1 SAC_OA
’ . {1 + U2 SAC_OA
8 e 3 S
V¢ g g o 2 x
4 = 5 o Vce o o
o
=] 4
" ’ I I
— -~
FHLY /—+

o FAHEEEH ) AT AE

E1%. Ry & Ry (BLU Ry & Rg) DRIDIEHTS)

YERPEHL TRELET,
o DN —T FAVERETHITIE. 2 L EOT B AR T ANENHYET,
o JARBEHITHG T2, B—RABLONA/RR TN BINT AL TEET,

JAJAB04B — NOVEMBER 2019 — REVISED OCTOBER 2024
BB T 57— RN 2 (DB B GBbE) 255

MSP430™ X ~—} 7F 122" 2 NE R L7, IR TRIBBES 15D PIR £ 1
Va2 T o a T ElRE
English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://training.ti.com/msp430-mcus-smart-analog-combo-training
https://training.ti.com/msp430-mcus-smart-analog-combo-training
https://www.ti.com/lit/zip/SLAC803
https://www.ti.com/lit/zip/SLAC803
https://www.ti.com/product/jp/MSP430FR2355
https://www.ti.com/product/jp/MSP430FR2355
https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

o a T Cy BLO Cg L, MIKOHIRIEE I T DL TI/IARETANFIBL, T T DL BB ET,

o TUTDRETES /A RZWSTITE, T T O RC 7407 (H]:Rg & Cs) BSMETT,

o [EBDERRTANL, TANE DI AT IO EEZ T HIENHVET, BT AL B ELNLEIIC, Iy
A7 JE B B A TR L £,

o ZOREFTIZ. MSP430FR2355 MCU N 2 53 SAC_L3 V7 =7V E T —R DI A —RigkeA <77
ELUTHERR L CUVVET,

o ZO#EE, MSP430FR2311 MCU NNV AA e —H A 77 (TIA) & SAC_L1 U7 =T )L A —R i
A T T ELTHEIZET, EEETHIELTEET, Lol TIA O KA TIFEIEN VCC/2 IZHI RS T DT
D, ZAUISUTRAEBEE S AU BRI ET,

o K/ ARXDEBE PIR (VXy v 7 iR B 2T o a BRI ORET 7 A /W2l MSP430FR2355 MCU N
® SAC_L3 BEWADC V4> Ry av Rb—H X7 7 VUK 2 iR R U7y a—RREE
nTnEd,

R TIR
1. B—/$2 TSR EARIEDTL LY Gy, Cs, Co HBIRLET MO KSR 72 3, BYEHERU L~
TIRBI BHEFLAR CER | ShH0aY 7RI IR £,

Cl = C5 = C9 = 10}J.F
2. B—/ R T AVEEREKRT D R1. Rg. Ry4 OPUEEFHHELET,

R R 1 1 _
Ri=Re=R11 = s05fyxc; = Znx T0Hzx TopF — 1- 992k

Choose Ri =Rg=Rqq=1.6kQ (Standard Value)

3. NANRTANEDALT Y Cy, Ca, Cgy C7 DIEAIEIRLET,
Cy =C3 =Cg=Cy=33pF

4. NANRR T4NEERERTD Ry BEO Ry OIEBUEAZFHELET,

1 _ 1 _
R4 =Ry = 75t %, = Zax 0. 7Hzx 33yF — 089K

Choose R4 =Rg = 6.9k (Standard Value)

5. DEBEZERALT, 7o FORFMEELZEBRBLED 12 IZRELET, A T VZDa—F— & A TELL
BRIET D20, mEAROZEMRGTL Ry L5 LLLET,

Ry =R3=Ry=Rg=2xRy=2x6.9kQ = 13.8kQ
Choose Ry =R3=R;=Rg=13.8kQ (Standard value)

6. MERMET AL E/LHD | KFTALBTCHERT A ZFRLUET, BIORE T A0 Bz, w507 A
VBUTEIFITRD S TET,

Gain = 2998 — 454B = 177.828y

7. BWDOBEDTA L% ETHID, Rg DEEFELET,
Rs = (Gain — 1) x Ry = (177.828y — 1) x 6.9kQ = 1.22MQ
Choose Rg =1.23MQ (Standard value)

8. B NRATANEDH AT BB ET DI, Cy it L ET,

_ 1 _ 1 _
C4 = nxTxRs ~ Znx T0Mzx T.23Ma — 12-939nF

Choose C4 = 13nF (Standard value)

2 MSPA430™ X~—h 77122 2> iRa /L7, M1 R TR IS D PIR 2 JAJA804B — NOVEMBER 2019 — REVISED OCTOBER 2024
A I el BB 57— R 2 (ZF BRI EbE) 2355

English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/product/jp/MSP430FR2355
https://www.ti.com/product/jp/MSP430FR2311
https://www.ti.com/lit/zip/SLAC803
https://www.ti.com/product/jp/MSP430FR2355
https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

9. WHDTALVBEDTALBIONY A7 FEEIT 2 FHOT AL BEFE LD, W OB T X TOHMIEE %
LLLET,
R{=Rg=1.6kQ
R7 = Rg = 13.8kQ
Rg = Rg = 6.9kQ
Rip = Rg =1.23MQ
C8 = C4_ = 13nF

10. BIBEDHINTELS =32 TA N DTy N7 AR ERRET D720 Ryy ZEHRLET,

R

1 _ 1 _
11 = ZnxfyxCg — 2mx T0Hz X TopF — 1-592KQ

Choose Ri1 =1.6kQ (Standard value)

BEtozalL—iay
AC i 3al—iaUiER

100—

] 7255dB@f =0.7 Hz 79.03dB @ 2 Hz
] 63.51dB@fy=10Hz

50—]|

Gain (dB)

_50—]

-100 T T T T T T T

10m 100m 1 10 100 1k
Frequency (Hz)

JAXDIIab—a iR

10m—
7m—
s ]
3
'é 5m—
s
°
2m—
0 T 1\!\\\‘ \\\\II‘ \\I\\\‘ I\\\\\‘ \\\I\\I
10m 100m 1 10 100 1k
Frequency (Hz)
JAJA804B — NOVEMBER 2019 — REVISED OCTOBER 2024 MSP430™ X ~—} 7Fm 2" 2 NE R LT, /1R TRIBBES 5D PIR 2 3
BHHT T3 74— PN (DTS RBRH O &PY) #2405 Va2 T o a T ElRE

English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

B—Hys FI)r—ay

NN it

TEERRH (ANEBF, AE 7M7)
EVL A=

IP R pT—2 A7
Vit

=T

BT N7

BEEH

FXY R AL AV NANY KA XDEFEHE PIR (23y 3 7R o4 avF i a) R, Rit7 7141

TXYPR AL AV ALY 3 T5KB FRAM, X7 7 TIA (M7 AL E—H A T ), ar3L—4E DAC,
10 £k ADC ##, 16MHz 7/ Wi~ =2, fliL~_—
3. TEHARALAYNAY [MSPA3O™ ~ A DA~ —k TFus avRefi 4 551E], 77 Vr—yary LR
—h
4, TXRYRALRV VALY [MSP430 v~ A2 DA~ —h TFHul aviR], Nb—=u 754
REHERShTWSART7ZVS
MSP430FRxx ZA~—h 7} s ar i
MSP430FR2311 SAC_L1 MSP430FR2355 SAC_L3
Vee 2.0V~3.6V
Vem -0.1V~V¢c + 0.1V
Vout L= Y—L—)
Vos +5mV
AoL 100 dB
: 350pA (FHE—N)
a 120pA (3125 E—F)
Iy 50pA
AMHz (F#E—R) 2.8MHz (& #E—K)
UGBW
1.4MHz (14 B EHE—NR) 1MHz ({2 &/ E—F)
SR 3Vips (BlE—F)
1V/ps (IS EE HE—R)
Fx RV EK 1 4
MSP430FR2311 MSP430FR2355
4 MSPA430™ X~—h 77122 2> iRa /L7, M1 R TR IS D PIR 2 JAJA804B — NOVEMBER 2019 — REVISED OCTOBER 2024
Y T a AR BHFHC T3 71— R 2 (DB B BE) 235

English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/solution/motion-detector-pir-uwave
https://www.ti.com/solution/occupancy-detection-people-tracking-people-counting
https://www.ti.com/solution/analog-security-camera
https://www.ti.com/solution/ip-network-camera
https://www.ti.com/solution/lighting-sensors
https://www.ti.com/solution/thermostat
https://www.ti.com/solution/video-doorbell
https://www.ti.com/lit/zip/SLAC803
https://www.ti.com/product/jp/MSP430FR2311?keyMatch=MSP430FR2311&tisearch=universal_search&usecase=GPN-ALT
https://www.ti.com/product/jp/MSP430FR2311?keyMatch=MSP430FR2311&tisearch=universal_search&usecase=GPN-ALT
https://www.ti.com/lit/pdf/SLAA833
https://training.ti.com/msp430-mcus-smart-analog-combo-training
https://www.ti.com/product/jp/MSP430FR2311
https://www.ti.com/product/jp/MSP430FR2355
https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

13 TEXAS

INSTRUMENTS
www.ti.com/ja-jp I
BREtOREARTLTS
MSP430FR2311 N7 Ao E—F LR T T
Vee 2.0V~3.6V
Vem -0.1V~V¢c/2V
Vout L=/ Y= L=
Vos +5mV
AoL 100 dB
| 350pA (FEHE—NR)
a 120uA (1K1 E ))E—F)
| 5pA (TSSOP-16, OA B fIE> A S &)
b 50pA (TSSOP-20 31U VQFN-16)
5MHz (=#E—N)
uGBw
1.8MHz (X4 & EH1E—F)
SR 4V/ys (FEEE—NR)
1V/ips (IKIEEEE—F)
Fr RV 1
MSP430FR2311
BH:E MSP430 EIf&
K& /AR, FEEED PIR oY a5 4 a)— Ty 77l NIV AL = A T T Al
[} Ry
|
<&
Vou
X
H—ER, n—Y AR, BhmERE b | TAAZ)—RER T T RN ARE vu—H ARG A EGE Tl
iy s V4
Vldd Load
é__ > ! -
Load —
- A [ ] NTC H—IAZ[E IR E 7 PTC H—3IAX IR E T
—t° +t° @
R
Rz
MSP430™ is a trademark of Texas Instruments.
TRCOPEEL, ENENOFAEIFBELET,
JAJAB04B — NOVEMBER 2019 — REVISED OCTOBER 2024 MSP430™ X~—} 77122 2 i3I 7=, /1 R CLRETBER IS D PIR > 5
BB T 57— RN 2 (DB B GBbE) 255 Y 2T g

English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/product/jp/MSP430FR2311
https://www.ti.com/tool/CIRCUIT060004?HQS=appn-null-null-saccircuitpage_pir-tf
https://www.ti.com/tool/CIRCUIT060004?HQS=appn-null-null-saccircuitpage_pir-tf
https://www.ti.com/tool/CIRCUIT060006?HQS=appn-null-null-saccircuitpage_bridge-tf
https://www.ti.com/tool/CIRCUIT0020?HQS=appn-null-null-saccircuitpage_trans-tf
https://www.ti.com/tool/CIRCUIT060001?HQS=appn-saccircuitpage-null-unicurrent-tf
https://www.ti.com/tool/CIRCUIT060001?HQS=appn-saccircuitpage-null-unicurrent-tf
https://www.ti.com/tool/CIRCUIT060005?HQS=appn-null-null-saccircuitpage_highcurrent-tf
https://www.ti.com/tool/CIRCUIT060005?HQS=appn-null-null-saccircuitpage_highcurrent-tf
https://www.ti.com/tool/CIRCUIT060007?HQS=appn-null-null-saccircuitpage_bicurrent-tf
https://www.ti.com/tool/CIRCUIT060009?HQS=appn-null-null-saccircuitpage_halfwave-tf
https://www.ti.com/tool/CIRCUIT060002?HQS=appn-null-null-saccircuitpage_ntctemp-tf
https://www.ti.com/tool/CIRCUIT060003?HQS=appn-null-null-saccircuitpage_ptctemp-tf
https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

13 TEXAS

INSTRUMENTS
3T www.ti.com/ja-jp
WET B
FERE S RRBOFRFIIUGET 2R L COET, TOUGTBIRIZRGEMIZEC T ET,

Changes from Revision A (February 2020) to Revision B (October 2024) Page
L& % N o o N - N N NI L e W< < R 1
Changes from Revision * (December 2019) to Revision A (February 2020) Page
o TEEIHT 2 MSPA30 [FIHE | T2 3 T vttt 1
6 MSP430™ X~—} 7F 22" 2 AR L1, M6/ 1R CREBEHIED PIR 2 JAJAB04B — NOVEMBER 2019 — REVISED OCTOBER 2024
P 2 g AR BB 57— R 2 (ZF BRI EbE) 2355

English Document: SLAA916
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/jp
https://www.ti.com/jp/lit/pdf/JAJA804
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA804B&partnum=
https://www.ti.com/lit/pdf/SLAA916

BELGBHLELAEER
TRYAALARI VAL, Plfi T —FLBRWET — 5 (T =5 =M@ HET), KAV —A (VT TV A THPALZEHRET), 77V —a
ROBFHIE T AEFET R SA A, Web ¥V —/b, ZEVEIER, ZTOMDY Y — 2% REBEETDATREMOH S THROEE $REEL TRY, padmtt
BILOKFE H W3 25 G O BRIRAE, 55 =8 ORI FEME DR FRGEE & L0 DR D IRFED . BRI EIZBURIIZO Db TS L E
R
INBOVY—RIE, TP A AL AV VAL 2 T 23R 5 ORBREFEA TR A ~ORMEBEXLIZLOTT, (1) BEROT 7V r—ra
NZHLTZ THRP A ARV VAV ORIE, (2) BERROT IV r—arOi%at, Bk, R, 3) BEMOT 7V r— a ik 4 54
K, ZOMOBHEWD DL N X2V T ¢, Bl TIIIMO B ~OfMEELE AT EHTE . BEHEOLDBEMTAIDLDELET,
EROER) Y — AL, PERKETSNDWREMERHVET, 2DV —Z L, VY —ZATHASN TS TF PR AL AV LAV L 24 -4
LT TVIr—2ar OO BRTORI, THX IR AL RV A FZOFAEBRRICTHLET, 2hH0U Y —RZBEL T, ftho B Ay T4
LB T A LT SN TOET, TRV R ARV NVAYRE ZH DO FEHED T A B AT HB-ENTWBRTIEHV ER A, BEE
I, 260y —2% B AL RBEAETHLPLHB LT, HE, A L, BLIZONT, T7F TR AL AL AV BLOEOAH
NEFRIHETIHDEL, THF R AL AV LAV T —PIDBHELEA L ET,
TR R ARV AYOBENL, TSR A A NVAY DIRFESM: E21F ti.com 0037035 TH VA A LAY )L AV L O BT HUE e &
DOWT N EEL CHREET 28 ATER R EHO T RSN TWET, TR AV AV AY RINLDOY Y — A% 5280, SIS
TEY A AL A VAN OARFEET MO FED IHFED TR EF 2B T 5L O TIEHIEE A,
BEEDDDREIBMGHEEIINBFEZRELZLEATH, THF A ARV NANIENDICREEZB L A LET,

T SEEFT : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

EEHASHERREE
T F, EfiTF—REEGEET—XF (F—RY—RMNE2EXET), RFAVVY—A(VIT7LVA FHA U REXRET), 77V 5—23r®
RETICBITBDEET RINAM A, WebVY—J)L, Z£MHEH/R, TOMDODIY—A%Z, RN EETITHEMENHS "TBROFE, BHLTSH
Y, BRESITHREENICHIZBEAHORTRRE. F=ZE0XNNHEEOIRERAEZEL VA RZRIE, ARNELIERNIC
MPADLSFEELET,
CNSOUY—RR, TIHREERTIRTORBREBALBREAORBEEERLI-ENTT, (1) BEEOT7UT—> 3B
TIRBORE, 2QBEHEOT7VIT—>3a 0iEt. BRI, B8, Q)BFEHEOTIVI—2aVIlZRYTI2EEREY. TOhOHS
WaZeM, EF1UF 1, B, FLRMEOEFAORELBFESICHITIETEZ. SEEOANIBEIMTESENDELET,
LROBEVY AR, FELLKEFECNDTWEMNI HBVET, cNSOUY—RAK, VDY—ATHBAThTVS TIRREFEATZ TS
Dy—2a>0RBOENTOL, TIRTOFEAZSEZFRICHFELET, chsOUY—RAICELT, OEBEMNTERTZIEXESRET
BPLERBEENTVET, TIXE=ZZOANHEEOS A ANTEEATVWIRTRSYELA, BEKRRE. ChsoUY—R%&
BETHEALLERRETZHSWBHLILT, BE. BA. B, EELCOVT. TIBLUZORBAEZZLICHETDIEOEL, TI
F—nEXEEERTLET,
TIOHERE, T ORGERE, Tk ti.com®AA2 TIRROBEEREEOVTNA ZBUTREIZIBEATHAZREN T TERMHAS 1
TVWET, TIFNChSsOVY—RERETZI Lk, BRATAD TIORIEZTLZMECORIEOKBEOILEAPEEEZEKRIZDENOTIEHY E
A,

BEENVABLIEMREXRZGREFEEZRELLBETE, TIRThSICEBEBX, EELET,

EP3E 5{EFT : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	商標
	改訂履歴



