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Cuff Pressure
4

Systolic (SP)

Average
Pressure (MP) . see" ’a’.
L

Diastolic (DP)

VIV

B 2-3. fRGEEN R M

REIRGIAMBKIRE S (WS 2-3) |, HFE 2 S METIKRIESE. A7 PR 7307 OARE 2 rh 3R 28

S —FITERCN ) REGE E*Fﬁrﬁ%W%Eﬂ%%EZ@ﬁEwﬁ KR ( BB HFRN Ks Fl
Kd) .

v

Time

% = Ks (value range : 0.30 — 0.75) (1)
DP — kd (value range : 0.45 — 0.90) (2)
MP = ge - b :

KA REGE MK ESR A . B REBGERE R, &S MCU M , (BRI ZRBKEA . A
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A V2 HABFEATE T, IF AR DI FE AL BE 28 BOR 2 (B AR . 3% 2-1 TP3IH 1 LI R %L (Ksy Kd )
SPES T BT B AR I SRR B 0 B A

R 21, {RE-FHEVERETFE B R KS. Kd & (J Moraes)

AR 176 E (mmHg) Ks P ES7ER (mmHg) Kd
MAP > 200 0.5 MAP > 180 0.75

200 = MAP > 150 0.29 180 = MAP > 140 0.82
150 = MAP > 135 0.45 140 = MAP > 120 0.85
135 = MAP > 120 0.52 120 = MAP > 60 0.78
120 = MAP > 110 0.57 60 = MAP > 50 0.6
110 = MAP > 70 0.58 50 = MAP 0.5
70 = MAP 0.64 50 = MAP 0.5

TR H Omron 2SMPP-03 [ Ji4& /84S | 12A% Bas vl 7EAS N BT 75 1) OkPa %2 40kPa J& /7 il N $2 4k K2
OmV Z 30mV (1% R E . 3X 02—k 20kQ FEFEM R KA | ImE BN 100 w A, &R xinds 28 1%
RIhFE. BAREH SHBGHEMLE (SNR) AEK B dr |, HIXFMERAS S 8E 0T LASZHL < 10uVep HIH N L Mg
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2-4 BoRx T LMV324A 1T IE H I A AT TROR AR 2 — o R ZEAUBN P RGN ARl fE AL | AR BRI
MRS RE.

2.5V REF
3.3V
R18 LMV324AIPWR
u2D

45.3k
Ibias FB 13 U7

.
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Icc Vout(+)

iN

Bridge-

N-sub Vout(-)

NC GND 3 |bias_FB

2SMPP03

R22
2.49k
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2.2.3INA &

SV SO VFE IR E T INA SEBLEH T VS . 56— (1SR 2-1 ) 1 H MSPMO [4E RiUR 85 R TE 1%
— /N2 32dB FIXURCR A INA | W 2-5 Fios. B IR THERERIVEGN DI | 155 W 0 F AR 55 it
L

Kl 2-2 B 7 AR AR B Al INABS0 1958 s Bl , 1% INA350 B A5 3.5uVpep , 1/f B | DL At 3 a5
EEES| HRALA) 20V/IV B 50V/V AR E . WRANFEBEFHIMIHORES | Al DU AS INA3S0 ) INA3S1A 51K
K Ax MSPMOL1106 35 TCAEH
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o SRR IREERFNSE R AT AT AL
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K 2-8 &R T £ 1 MSPMOL1306 #t.

PAX
TI MSPMOL110x Microcontrollers
+ 10BUS + ULPCLK
GPIO CRC
CPU SUB SYSTEM Eg‘ Up to 28 — o TlL_1e32-bit
32-bit Arm e[S g
Cortex Mo- sl |8 Fasn | Ll | ovA
fmax = 32 MHz Y Up to 64KB = 3-ch
[an]
NVIC N ;_3 E.
N——
SWD % « SRAM ol W ey SPIO /1\‘: POCI, PICO,
Up to 4KB E SCK, CSx
IOPORT o
14
o TEMP S+ENSOR
EE of [ Abco || 10-CH (EXT)
| CPU-ONLY PD1 PERIPHERAL BUS (MCLK) k):() ‘12"’“* [T A0
jz ULPCLK
SWCLK, N [ . N VREF ||
SWDIO —> DEBUG [« [ A [** wapc [—T— VREF+ VREF-
TX, RX N o o EVENT
1 1 ” . x ” . ” . x ” .
TS, RTS —> UARTO < IOMUX FLASHCTL < ok
o o
- -
2 2
TX, RX, N = 2 o
TS, RTS — UART1 | % PMCU (SYSCTL) «—> % > GPAMP K== IN+,IN-, OUT
- -
1. —cim - - —pé'u - |E
LN 1n) 1n)
SDA,SCL <= 12C0 | T I | I o WWDTO
z || LFOSC || || LDO || z
2-CH N TIMGO o I vsosC I | Son I o
e e | e e
|[_Por_]i
2-CH = TIMG4 |¢—» LVBOOST JI
LEGEND @ @
PD1, CPU ACCESS ONLY ROSC, VDD, VSS
PD1, CPU/DMA ACCESS CLK_OuUT, VCORE, NRST
PD1/PDO, CPU/DMA ACCESS FCC_IN
PDO, CPU/DMA ACCESS

& 2-8. MSPMOL 1306 Z)HEAEE

2.3.2 OPA-LMV324A

LMV324A &K UL E ( 2.5V & 5.5V ) i HHCRE | BRI L IEIE. 5.1uVep 1/ BE . £1mV B K
LR . 10pA %\ B HLA AT 70uALBIEE S . LMV324A B AR 28 st |, &0 T H 2 T/ER

Sy AT EAMREA RIS . LMV324V K dE s s N EVa R |, P aE . 1MHz S48 2571
TeA 1.7V ns EER, K 2-9 41 THhet FHER.

Ferpr— AR AR F T 18 N IS A S AT I B o 55— ANBORES I T2 A T 1 INA R 388 i 4 F v
S HARBORE T i e R a8 .
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PEREASE TPSTA24 BN HLh A R Bl 28 i e 50N FH A B AR B | X S B FH A B8 105 2 H 28 P A IO LT RE bR i . 122388
A T B B RO R Rt PR, BRI RE N 1.25%

AL, TPS7TA24 IR4ERL T i i v FRLATHASCH (R ThiE. B 2-10 A H T IhRE T HER .

Zas IS (20 6V ) o 3.3V, IRz AR SR M4 MCU. ZasfFrT Ly MCU #4482 5E A
LT o EEOR AT DAV N e P e 8 2 DAZE MG 6V ri it tH IR AL O R, {2 LDO ALy s bLa i ] ke, T Fe
PR ]2 3 2 A T AR IR . 32 BRI MCU AR &5 O BEHRR 24 HRLAR T FE I S B R 0 2k

TPS7A2401
(Adjustable Version)
] [~
N ] Al [ ] our
Current | ——
Limit
Thermal
Shutdown
A Jlr _| :| FB
UVLO
1 Band-Gap
EN I:_l Reference J I::I GND
Logic
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2.3.4 INA350

AR — R ST FMR DI REEAT T AR A RSO - T LU I R 2R i B 3 3% INA350 154 i 71 4% J8%
22 INA. XA LA R e idas s, DL @3t B ADC 3 A&Ta . iZasfh B 3.2uVep 1/f . £0.2mV
NI LR AN £0.6 1 V/°C BEIRJE AR LR . %88 F A W2 it it B BPM BTl IThEE | Bl o2 i B
W, /NE 1.5mm x 2.00mm [EBEETT , DR TC TR DA SE IS 43 37 S AH T BN g it B 2-11
5 T IhRETAEIR

INA350 75 P FiAS [F] 16 25 TS A . INA350ABS 7 T 10V/V 5k 20V/V #42i , WiA st it + 4# F 1) INA350CDS
AT 30V/V B 50V/V 135 .

BARAR AR, EHE INA351 F1 INA3SIA A HF AR, INA3ST N T — AR RS 2% |
INA351A FCVFI LS S HE S IR BN 5B, R Z 2844 v F TR A AR 1 Bl B At L i

V+
L]
2 7
—IN | + 60 kQ 60 kQ

1 LVVV—
90 kQ / 145 kQ
Gs []—Ez Re o[ ] out
90 kQ / 145 kQ 6

3 A\ ——AM——2 ] REF
+IN [lj + 60 kQ 60 kQ

8 4

I
LT

SHDN

Note: 90 kQ for INA350ABS and 145 kQ for INA350CDS
& 2-11. INA350 ThEEHE R
2.3.5 DRV8210

AR — A R ALIRE 28 | A Sk 1 MCU [ GPIO 8 PWM % ANZRZN FH T 48 fihts 78 SRR R 2 A ]
PN (R MEIE RS R AE 1.76A IR ) BIRTE— N L B R R E/MOE . DRV8210 FIR~HH
A 1.2mmx 1.60mm , & HshBEIRDhAE |, 76 5V I HEIRTEAEL T 84.5nA. 18] 2-12 BoR T IIRE T HER.
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nSLEEP
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Power
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Pump N Gate <
Dri q
rive I—’_[
Logic N‘}
'_
N
VM
Core Logic
/# e
'_
Gate <
_’ 8 <
Control Inputs Drive I—‘_[
| Overcurrent | :‘1}
| Undervoltage |
| Thermal |

2.3.6 ATL431LI

<]
GNi

& 2-12. DRV8210 LjREiER

OUT1

ouT2

ATLA31LI 2344~ ADC $2fit 2.5V £ H Ik |, LA FTImE INA FIR7i@ g 210 1.25V EIEHA R R . Zast:
e ORI UE | B 0.5% WIS ER 17mV s KIRE | 3 B A IE R K.
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3.1 BEAFER

BB | R RG R TE R . (RN, W oS B AR ST 3.1.1,
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F2 18 3-1 PromiE i UMl . SR RES . B RTINS A 0 UG AT AT IR

el hE
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» I -
A 3-1. |SEEB AT B BRI AERERERE

TR FEEMIL SR T

BEN—IRSLEZT M+ | B—RELEERRIM-.

BRI R SLERD M+, 5 RSLREEII M- (ESHE 3-2)

4 T AA HEEER R T 1.

¥ UART # USB Hi45 4310 T J3.

ik - BAFFH CCS AR |, 7T J2 L XDS110.

EE SRR IREIE | iR UART &E#:3)] PC.
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3-3 B4 T HRAFI AR -

Deflate Cuff

Initialize ADC and ADC
Timer Enable UART

Begin sending Cuff
Pressure and Cuff
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¥4 “blood_pressure_monitor demo” T 5 A\ SDK demos Sk | Wil 3-4 fis

it
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Import CCS Projects
Import existing CCS Projects or example CCS Projects.

(® Select search-directory: | C:\ti\mspm0_sdk_1_20_00_05\examples\nortos\LP_MSPMOL1306\demos\blood_pressure_monitor

O Select archive file:

Discovered projects:
[V] & blood_pressure_monitor_LP_MSPMOL1306_nortos_ticlang [t

Automatically import referenced projects found in same search-directory

into wo

Copy project

Open Resource Explorer to browse a wide selection of example projects...

& 3-4. A\ CCS T#2

® Getting Started T READMEmd @ BLOOD PRESSURE MONITOR DEMO *
w & = [ https://dev.ti.com/gallery/view/TIMSPGC/BLOOD_PRESSURE_MONITC

*3 Blood Pressure Monitor Demo = File  Options  Help

A Home <= Blood Pressure Monitor

MSPMOL1306 | Features BPM DEMO | Image

* 32MHz Arm Cortex-M0+ Core
64KB Flash, 4KB RAM
« 2xOPA:
o 24Vpp 1/f noise, 1004V offset, £0.54V/"C drift
Down to 10pA Ib on MSPMOL134x
« 1xDAC:
8bit DAC on MSPMOL & 12:bit DAC on MSPMOG
« 1xADC
12:bit, 1.4MSPS ADC, up to 70dB SNR
X128 Hardware Oversampling
« <83nA Shutdown

BPM System Design | Features

* Low-cost (< $0.50 AFE + MCU )

-

=Y

Browse...

Browse.

Select All
Deselect All
Refresh

o

« Accuracy of +3mmHg (0.4kPa) from range of :0mmHg - 290mmHg (OkPa - 38.67kPa)
Low 1/f noise < 104Vpp

Low V_offset / Temp drift (<1mV / <5V/°C) BPM System Design | More Info

« Support 40 - 240 BPM measurement range
> 0.5 Hz - 8 Hz @ 60+ dB of gain bandpass filter
« Low-power / Low Voltage (Low I_SD, < 3.3V )
« Reference Design

« High Integration
‘hitps://wvew ti.com/tool/ TIDA-010266

« TiVideo Demo

& 3-5. BPM GUI £ ET £

https://www.ti com/video/6322556566112
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1. #:% Blood Pressure Monitor &I .
2. i Start GUI ##41..
3. HEEHOTEAIE UART 4 miAs ADC @il | Jf HaX AN EE 4R S e GUI & 1 E.
4. riili Inflate Cuff ¥ ¥t 78 A2 HARBE L 77 -
a. W, FPSEIAR H bR E IRHE IR | FEIFEFT IR s AT 0R, DAME AT AN 52 T A% Bl

=
5. BUEILBEIR |, i Al Deflate cuff T FIRH %A |, 285 s Stop GUI.

*3 Blood PressureMoni!orDemo‘ File  Options K

@ sertcu e inflatecuft () Defate cuff QP swroul
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4.1.2 BOM

H 4-1. FHE
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Code
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Studio™

A A

Code Composer Studio #&i& FHF T falda il 85 Fl AL HE 8% (1) 8 i IT K 3 85% (IDE). Code Composer
Studio & — &M TH AR A XS A T A, Code Composer Studio 1] 7E Microsoft®
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1. Gallardo JE. Cotta C. Ferandez AJ. On the hybridization of memetic algorithms with branch-and-bound
techniques.|IEEE Transactions on Systems, Man, and Cybernetics, Part B:Cybernetics, 2007, 37(1): 77-83.
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4.5 Fitn

TI E2E™ and Code Composer Studio™ are trademarks of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
Linux® is a registered trademark of Linus Torvalds.

macOS® is a registered trademark of Apple Inc.
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