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TR AT T4 ECG S N5 T E . SCFRFAC A B S BRI 7 . R E PPG A1 ECG & BLH
ADC AL A AFERELE 128 BEASEANZGH ( FIFO ) Herh | 348 7 12C 8) SPI #E4732HL

2.2.2 CC2640R2F

CC2640R2F #3472 —#k M 7] BLE 4.2 A1 5 N AL MCU. Z& )& T SimpleLink™ K4 CC26xx &
B, ZR G Z B ARG 2.4GHZ SIS . iZ 8 B IR A A TSR MCU IR AE DL R IR Th#E
W AR |, AT S R B A A, ISR /N A et i e DL R A RE R USCEE N HiE 4T . SimpleLink
BLE CC2640R2F #3148 — ALl 48MHz #ii% iz 4T 32 £ Arm Cortex-M3 WZAE AN FACFEZS | b4 & 35 I 4h
PSR | P — R R T AL RS I 88 o AL R A 28 AR & I E AN AL R3S | BE ] T
R AT REIRAL R AT B BRI 75 ds . Kk , CC2640R2F #F o EE sk it 4 an e K
SF/NTG B 5 T8 F 8- 25 8 R B AR B . CC2640R2F TG4k MCU i FLJE A A4 10 DL R To 4k He 2R 45 7 R
K D B BT AL B ( ©4F TI-RTOS AszEl ) A REIE #1847,

2.2.3 TPS61099

TPS61099 i [ i e 2% 1 FH AR i 44 1l 4 41 >R DA /N F 24 L R SE e i B 280 . TPS61099 23 F7E 2 1 34 1l X
THAE 1 A A HR , £ 10 u A Fuk N seil =ik 75% MRCR (et BERRA ) o h4h , TPS61099 2844
TR 3.3V & 5V # it B Sk 300mA i FLIE , 7E 200mA S S F AT SR IE 93% AR .
TPS61099 % Fid AAS[A] B FH At B A AN B R . BB EARR T , B N S Tt fe s ks
Rl R N EAME. BT | M RS WA B ERFE—E 24 VIN > VOUT + 0.3V i , TPS61099x #& 1+
B H R N ELEA R . 25H] 5, TPS61099x S5 E/hSC B IE HISCIBT ThRE , MR 62k AN HiL 5 PR T B
FFUABEAR HLALTH HE . TPS61099x #AH 2k m 1 15 i H H e R AS R o i HE H R RRAS . TPS61099x 23  1IKH 6
JEER 1.23mm x 0.88mm WCSP &},

2.2.4 TPS63036

TPS63036 & — 3 [FlAH B o/ FH R A% He 2% | BRAE0 Hi \ H Y S it T s B30 e 4 R I e AR A e I L R . 1B
FEITE e e 35 J T — AN e [ 5 Ik 58 A ) ( PWM ) $aifil s | o P (R0 B0 Sl e PR 8038 o 7B UL BLAIR Y
TEOLT , 2R S HEANE R, DAFE 98 DB G B Y PR RR i kR . P RAZE 48 s i, AT o o) e 45 4 DA
] 52 FFRANHRIBAT o« FF o N BT 25 B S BR A 7E 1000mA ( HLAIAE ) o A — AN &0 B BEL 3 s 5 6 i )
JEHEAT AR WIS A7 A i 25 R B DR PR b /> F T A

2.2.5 TPD1E10B06

TPD1E10B06 #s {2 —#C R HI/INE 0402 B4 A S s it i SO ( ESD ) WAl RN ( TVS ) B . 1K
TVS fre7 i3k £30kV it ESD il £30kV IEC FRERY" | IFRA — M4 TVS ZHE 1) ESD #H{iH
B, T SCREXURBOTUAE 5 o 0402 B2k —Fioll il Rk | (TR oot 228 30158 2 M H R

2.3 RARITHHER S RINEREN

AR GZT S A SO (A RAR, RFEE) .
2.3.1 AFE4900 FTHYE

K 2-2 JE7x T AFE4900 #31FHIARER: .

AFE4900 #8/F T = H i : TX_SUP. RX_SUP Al IO_SUP. f#f TPS61099 #4ft4 i TX_SUP ( 4.2V). fii
i TPS63036 #3445 RX_SUP ( 2.1V). 10_SUP 5 RX_SUP #Il.

T PPG & |, i TX2. TX3 Al TX4 51 IEK5h LED ( iZ& it A& TX1) o fFHERS] INP-INM AT INP2-
INM2 5| jilF) PD &l s 5 4B 5 (%8 ih b ARiZEHz: INP3-INM3 51 ) .

F ECG & | Sk H W15 5%E48:5] INP_ECG A1 INM_ECG 5|j#l. RLD_OUT 3|3 At 4 BREREN 15 5 .
BG 5| JER: 3 N #57 BR I o 3 P AR B 0.1uF HLZ8%s ( C11) XF BG 5l kAT 2548
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TX_SUP v R
'
J:cw ICQ Ica IC‘A 1500 ohm
1000pF] 0ApF | 22pF | 22uF C6 c7
01pF | 10pF
° ) ° "RX_SUP
\ GND GND
J:CS ICQ .
1000pF] 0 197 Filter for RX Supply
N - RX_SUP
U4
R2
TX_SUP RESET |- ELR38., 0  arE Reserz | 0
RX_SUP I2C_SPI_SEL jA4 12C SPI_SEL
F3 R39,, 0 " )
OSSR K T ROV D Socx | By default, SPI Interface is enabled.
. L <I- =
S v 2 spour fE2 Ral, 0 P opiour (I2C_SPI_SEL = HIGH)
NN A i SEN [ B3 R42,,, 0 AFE SPLEN_|
IN2 P B2
—NZP B2l
N2 N B3 w2 PROG_OUT! [-D3 R4, 0 r5r6e Guvi >
£ ol w3 Anc_Roy [ T4 R4\, O
B L N3 R1
Lk JoF1L_CLK AFE CIK g )
INM_ECG A1 v Ece 439
INP ECG BT | e rce CONTROL1 |-.B4__CONTROL1
o =T BG [--22BC
—IX2 ES lyyo —I—_
_1X3 B4 |3 RLD OUT |—C2 RLD OUT C11_ ¢R4 =
_TX4 G5 foxy - 0.1pF 30
D5 B )
c TX_GND (—= — By default, Internal LDO is enabled.
== DNC (B E - = (CONTROL1 = GND)
AFEAG00YZR

& 2-2. AFE4900 %155

XF T AFE4900 gt , ff ] gk ik mizk L1 UL A RS C6 Ml C7 Hy iy LC BB xT RX_SUP HEATIEY .
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# 2-1 5t T AFE4900 5 CC2640R2F #3412 [A] )i+ .

2 2-1. AFE4900 5 CC2640R2F 2 [g] %

AFE4900 2| Bi%= Byt CC2640R2F 3| 4w = IR AR
E1 /RESET 6 DIO_1 %t AFE BEAT 8 fir
7£ SPI 1 12C Z BT . X TFi%k
A4 12C_SPI_SEL i A3 i, AT SPI, itk a4
0Q [HPHEE (R2) EH:F| RX_SUP.
F3 I2C_CLK 16 DIO_10 SPI_CLK
F2 I2C_DAT 14 DIO_8 SPLIN
E2 SDOUT 15 DIO 9 SPI_OUT
E3 SEN 5 DIO 0 AFE_SPI_EN
D3 PROG_OUT1 21 DIO_15
F4 ADC_RDY 28 DIO_18 ADC #4155
F1 CLK 29 DIO_19 AFE I} 4
Ja FERZEF &6 LDO. XHFizikit |, &
B4 CONTROL1 AiE A3E FAT P LDO |, PRI 3| s — A
0Q MHBLA (R4 ) E#:F GND,
2.3.2 CC2640R2F Tz 5%
2-3 B/~ T CC2640R2F MCU Tt & /Y 5 R ] &
BLE-CC2640R2F
DC-DC Filter £ lvoon Do =
— o B EnaEs w
10uH Do <
== = eleHIs T s oo %
€28 | Ao 332K_02 g:gﬂ; :E’g gﬁ(" [ AFE_ADC_ROY
o g e e [ [
Ik i:? v e 17
e 52 e —
s = e !
DIo_28 QTPs 8 ANTENNA
= Do X o™ .k
R -2»1 Fx % 2 % 2S et
DcisuF }78‘ e :——LCES‘ : : '3 7 G%l x
CC2640R2FRGZR lj :?I:WF l X o X 1
G\-Dl L7 is mounted as 0 ohm resistor ) K;%T;I GA%TI?

& 2-3. CC2640R2F MCU JEHE

i F TPS63036 #1475 MCU ) VDSS 5 ( 2.1V ) . il CC2640R2F MCU P & Bt/ B #E e 2s
% VDDR HiJE , L8. C20. C25 il C27 Wiz s eI A 414F . Y1 5& 24MHz [F = ARoN R, Y2 2
32kHz FAEATAN IR . CC2640R2F MCU ) GPIO 5] ( DIO_0 % DIO_30 ) 5ANFIMIhRER b ( nfifitds %
M2k, AFE4900 #1145, SPIif{5. LED IKzh3s%: ) &R,

ST T R WA R E R ZE 0 I B T - AR TR IS 3 LFB182GA45BG5D920 23 ' HI 4 i il
AT . J7 R T BN E (2R 2 ) ik, RE&R PCB Rk,

i - AR5 I
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VDDS Decoupling Capacitors

. VDDS
VBATT L5

= I e
1500 ohm
Cc19 C22
| 0.1pF ‘ 10pF

— GNDI
GND1

VDDS2-3 Decoupling Capacitors

VDDS2-3

10 SUP L6
T —1
| S—
1500 ohm |
C23 C24

‘ 0.1pF 0.1uF

o1 oumy | Place C23 close to VDDS?2 pin.
Place C24 close to VDDS3 pin.

& 2-4. CC2640R2F MCU 3:3%

VBATT i@id L5 ( GHz M = fni s i 28 i Bk ) 823 VDSS |, A MCU R 4HERE R i s K. C19 Fil C22 2
EREEL. —A> 2.1V HIEET L6 ( GHz M #H0 gk S iiek ) E8:3) vDDS2 #1 VDDS3 5] il , iy MCU

FRALICME A YR L . C23 Al C24 R EMAAR (ESWIE 2-4) .

VDDS2-3

SR20 tR21
—= $47.5k $47.5k
GND
GNDI| W ;
VDDS2-3 | @——
TDO| @ TDO |
DI | @——% 1Dl
JTAG_TCKC | @—— R22 . JTAG_TCKC |
JTAG_TMSC | @—— JTAG_TMSC|
CC_RESET | @—1—¢ { CC_RESET
VDDS | @

9 u

S

U

U

N

u13

]

1
1
1
1

J6

1

VDDS

2
2

TPD1EIOBO6DPYR
2 1
R

2
2

TPDI1E10BO6DPYR
TPD1E10BO6DPYR
2

TPD1E10BO6DPYR
21
—

TPDIEI0BO6DPYR
2 1
I

GNDI GNDI GNDI GNDI GNDI

& 2-5. MCU ZrfEi&Ei5%
{FH— JTAG #2235 MCU #4T4mF2 , W 2-5 Fror. @it EINAEs (T1) 1 ESD WA

( TPD1E10B0O6DPYR ) X% #2885 NiE4T {497 . TPD1E10B06 #3442 — 2R /N 0402 3 2% () il i ESD
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TVS ZH . Xk TVS {477 24t £30kV 2%/t ESD M1 £30kV IEC SRR , IFAA — M HEL TVS =ik
B ESD #AL L , T SRR B RS 5 .

2.3.3 PPG &

¥ PPG il & , BB 7 =/ LED FI#/4~ PD. # 2-2 %I 7 455% OCS112 ( i1 Taiwan Biophotonic
Co. #2ft ) A1 SFH7072 ( tH OSRAM® $2{t ) [if4ifs &

R 2-2. iR

1EIRES 0CS112 SFH7072
LED ¥ 3 4
PD %5 1 2
LED1 Zifh a6 g ga)
LED1 & 655nm 526nm
LED2 it FA/ arta
LED2 & 945nm 526nm
LED3 Hifs s AR
LED3 & 525nm 660nm
LED4 Hifs - AR)
LED3 & - 950nm
LED1 VF ( J7i{g ) 2.1 1.3
LED1 VF ( fKfE ) 24 1.8
LED2 VF ( J7i{g ) 1.4 2.1
LED2 VF ( i KfE ) 1.55 2.8
LED3 VF ( JL7i{g ) 3.2 3
LED3 VF ( fxKfE ) 3.7 3.4
LED4 VF ( JL7i{g ) - 3
LED4 VF ( fAfH ) - 3.4

HF ARG R I LED A1 PD |, RIS BT N Al 28R BAT 6 G NERAR I MR . prfy LED #ECE
PR (FERIARAR S ) o ARERE , EZ K 2-6 A [ 2-7,

J1_S1

l TX SUP.S1  R1.S1,,, 0

2 TX4_S1
: 3 TX2_S1 J—C1_s1
P 4 TX3 S1 33pF U1 S1

5 PD1AST 2 11
[ & — === 1 BPA G2A |——

1 o5 o PDT CST 1 lgpc  ooo |12
GND_S1 - PD2 CS1 3 10 PD2_A St
TXSUPST_a | ¢ MATe Txa T
J2 st 5 7
ol PD2 A S1 XAaST 6 |om  a[le__Txzst
ol 2 PD2 C 51 - -
P PD1_A S1 SFH7072
ol PD1_C_S1
e | 5 R2sSi 0
GND_S1
& 2-6. R F SFH 7072 2t ffE Bt R EE I
12 JHF 7RI P25 0] FRE R A9 ELE ECG, SpO2, PTT FlOF WS4 ZHCU476B - MAY 2019 - REVISED OCTOBER 2020
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J1.S2

= i TX SUP S2 R1.S2 ,,, 0

ol 2 TX4_S2

ol 3 TX2 _S2

4 TX3_S2 C1_82
& 330F
Lapul
GND_S2 GND_S2

J2 s2

-

1 PD1 A S2

21 4 PD1_C_S2

o1 s R2S2 . 0
_L_
GND_S2

& 2-7. K OCS112 33t F4& R 384 3 K]
A RSHAE T J1 AT J2 FERE S 22 E TR E K 2-8 Fios.

TX_SUP

U1 _S2
POA PDC |8 PD1 C S2
LED1_A LED1 cf5  TX2S2
LED2 A LED2 C |2 TX3 S2
LED3_A LED3 c |1 TX4 52
0OCS112
IN_P
~ N
o L2
AN DLW31SN900SQ2L
I aal
~ ) IN_N
IN2_P
~ N
CAAT DLW31SN900SQ2L
S aal
- N IN2 N

C5
J1 22pF
! TX_SUP
ol 2 TX4 = PD1_C
ol-3 X2
ol 4 o X3
5
o_
M50-3140545 —
GND — - -
U2 _|us
= = PD1_A
o~ N
o~ N
I PD2_C
J2
P PD2 A PD2 A
ol 2 PD2 C
o3 PD1_A
4 PD1_C
o 5
(o=

TPD1E10B06 #4112
ESD Al +£30kV IEC S Fiffdr , HEAH —

B 2-8. XK _EALE 45 AFE4900 #%-2 [A] i) PPG &

J1EREREA 5 5 - TX_SUP. TX BE5h5| AT GND. J2 E#4s B4 5 N5 : PD 1 AW, PD 2 [
W AIBA R LA K. GND. A FI AN 2S ((T1) ) ESD —#%% ( TPD1E10BO6DPYR ) stz gsdm N AT (-4
XK TVS L9777 dh e 4t £30kV $fih

N GHE B e

MY HaIEH

—HCR /N 0402 555 1 il ESD TVS
TVS “HREH) ESD HHAL AL , T SO XU s F {5 5o A

F— 33pF MR TX_SUP 5l T £ 4.

i/} SMD H:ARPEIRE ( ik 90Q ( 100MHz ) . 370mA. DCR 300m Q ) X} PD 15 S#T Uk . JuiiiE A )
THR BRI A S PR | R R AL SNR.
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2.3.4ECG JIE

AT DI FH A BB B = AN B b AT B S B ECG Ml & . RIUA i e BRI 2 8 | bl 2 TR ) 25 05 54 N ECG (5 5.
RLD WA T RBENERE . 155 00T DI — i ek g ( EFHREEER ) o Al LK st 5 R ki
PEfb PHPTEAR N — B 5 620k Q HLPHAT 4700pF HLZ 51 E R-C HLH o

NOTE
B IREF R OB | 1550 AFE4900 #iE % .

2.3.4.1 HHEREE

ZHC B AV B =R 2l = ME SRR SCHL RLD. Gl A H B i 45 X 2% g N (3R LT, fnl&] 2-9
B e Al FL AR AR R B AR IR AR 5 AT ST £

ECG 2 Electrode RA

Rs 0 R54, 100k

PAD S
SN ot >< RB 100k INM_ECG
_>'<_ RID 5
= 511M c14
J100 « 0.01pF
0] L ECG 2 Flechode L . " =
; * L e
= Ri1, 0 s R1Z,, 100k RLD OUT
’ X
R13 g R14
J0 , S11M X
B oo i
@Z ., Eco LA =% | QR16,. 100k = = INP_ECG
J102 R C18
. ReE 100k _Loowr
H p =

J5

ECG RL R19,, 100k “|~[_RLD our

A 2-9. AT ECG WEE D ( HAHEEK)

2.3.4.2 =R E

G B 5 = R PR B = MR SEIL RLD. A 18] 2-10 Pty RLD i 7 A NSRRI R . SRk LR
M55 HEOER S AFE K% AN\ . N8 6@ 2t 1T MRS

ECG 2 Electrode RA

Ece Ry $—t

p >< RE 100K INM ECG
_><_ R10 53
- 5110 ci4
J100 b DOTWF
o] tg ECG 2 Fleciode LA L L
2 & = Ri1,,, 0 . “|*_Rrip our
o x T
R13, 0 R14

0t - - i X

2 " [ e L =4
@: ECG_LA >< b i >< RIG, 1 = NP_ECG
@”“ I:‘;ji Ej coi
ECG_RL R19 100k "|™_RLD_our

A 2-10. T ECG MEMED ( =M )

w0

NOTE

EH5 Rz Ik B AR i BELT P BB AR v ) T Fa AR &S A A R, R i Ok ECG 5 S 8EMH A FHAT (B 4E 4N
BT TTR ) ARF . A OCEUUE | WS BRI AFE4900 #4574k .

14 JHTET7 R 228 0] R i A H) E 26 ECG. SpO2., PTT FllivF Mi# RS #1% ZHCU476B - MAY 2019 - REVISED OCTOBER 2020
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FEIXPAFPBCE P, AR (I P sl b R e B R B IR AL SH AR A A 3 LA P e 4 J4 alid 3 51/ ECG
HLZE R A A

2.3.5 EFATUSEN LED #) TX B ( TX_SUP ) &
R 2-3 R T W TX_SUP HEJEH ( BXE AFE4900 #4038 R ) -
* 2-3. 2K TX_SUP fE

BE BocE| BAr
2t LDO 1.8 1.9 \%
RX_SUP  fialic st sty
JiJi LDO 20 B/Mi (3.6, TX_SUP)
I0_SUP  1/0 i/ 1.7 RX_SUP| V
H (1)
TX_SUP i 8 el Ji wp gk s |00 X (034 Vir ) 525
ey 0 I0_SuUP| Vv
TN 0 RX_SUP
Ta ARV -20 70 T

Viep 184N LED ERSROKCALERE (4 Tk LED R ) « %MEIEH th LED MIER FIERE (Ve ) #21. Vir 18 LED SIS HIRE A
Je, 3% 2-4 4% A LED MR ESI 7 I RE . HSMY 0.3V 2R WKHE.

*® 2-4 JEoR T AREHIE Vir.

(1)

#2-4. REHE

ILED_FS S7% —A LED W3 #{TIF P LED IXBI#4TIT |, iEid—4> LED | 4 LED JR3hE#4T77 , M P4~ LED
£t R ER) Vir @ wRERREO Vig @ WEREEF Vg @
0 50mA 320mV 100mA 370mV 50mA 345mV
1 100mA 600mV 200mA 650mV 100mA 625mV
(1) %/ LED i R di i
(2)  LED IREHH 5T 75 ) 07 b JE A
TX_SUP =V gp + Vur + 0.3=3.2 + 0.625 + 0.3 = 4.125V
P TX_SUP =4.2V.
2.3.6 RT3 LED i) TX HIEHE
% 2-5. TX_SUP [F3i#%
B iz
LPNGENES 1.8V & 3.0V
A P 4.2v
it 50mA
A 4 oL FE 400K +50mV

2.3.6.1 X5t B IEHS T4 72

M5 TR0 3 K th R AN 4.2V, Hrb, Vggr = 1.0V
IR HLR 100 15

IR EAERE R, i R36 HIHLN N FB 5] Bt

R35 + R36

V, =V,
ouT REF X R36

3)
HT Vour = 4.2V F1 R36 = 100k Q , Itk R35 = 320k Q o TI Z U FH ks B ep FEL 2 DA AT 50 £ (0 4t opL S RS
[%. TIDA-01580 #=Hi A H AT 0.5% 257 (1) L FH %

2.3.6.2 BAHHHER

TPS61099 #4411 85 K Hi BE 77 BT Nt LU AN e 1 46 25 114 FL R R A1) e
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ﬁ*%ﬁ 4 BoR IOUT(max) = 300mA ( VIN =18V, ILIM =1A, ILH =350mA , n =85%, VOUT =42V ) °

|
VINX[ILIM_ LH)XH

2
I =
OUT(max) Vout )
2.3.6.3 MR H B T a5t

TSI A R N F R, T 2@d FIK ESR X5R B X7R W& 2898, B\ HL 2 2% ] 5 R 3 b
REN RS0, HH N R RIE I NS R R B I R G B IERL. M —AMEN 10 u F A A28

( CAT7 ) KB i 5 2% (R A AT AT B U B BR 1 EMI AT 9. TI Z 80K — AN 4 fi A 2 i B 78 AT R Se il

i) VIN Fil GND 5| Blf{A7 & .

T VOUT 51 I s B A 8% | W A 2% ( C49 A1 C53 ) B AR/ nJ RESEIT IC /Y VOUT A1 GND 3 4z
B UASIX L B S BB E R T RESEIT IC 19 VOUT 1 GND 5B B . NI IMEET S, M A ae i
B SEEAR | RS R EPIE S I, T ROR R RS | SR A R i LR S
TPS61099x 23t , W5 1uH £ 2.2 0 H RIS |, Ribs N AR E N 20 u F (A3
H) . 72 PWM BT | 3 K% H B 2548 1T LAY N 800k

2.3.6.4 FFXHE
ATLME R R 5 SR I i,

V|N X(VOUT _V|N XT]) _18X(42—18X085) —1.48 MHz

f— =
L x Iy x Vour 221x0.35%x4.2 (5)

2-11 J@7R T JHE R # g% TPS61099 fr) R 3 K .

AInternal Vref = 1.0V |
L1

Y
2.2pH
VBATT U17
I TX_SUP
'Y ATy sw —B1 I
l R29,, 0 Sl en VouT B2
ca7 c2
P S
$320k C49 C53
= A2 10uF 10uF
GND GND
TPS61099YFFR
GRD JEED GRD GND
$100k
GND
& 2-11. TPS61099 FHHE#:#:8% (Vour =4.2V)
16 JH T EESF R A28 0] R i A HIE 28 ECG. SpO2. PTT Flih3 IR 4% ZHCU476B - MAY 2019 - REVISED OCTOBER 2020
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2.3.6.5 TPS61099 7/E#4#:#45/7 WEBENCH® (/&

K] 2-12 F1 & 2-13 &7 7 TPS61099 JI & #4423 1) WEBENCH® { F. X AR H & X ERK |, ATLAM
TPS61099 77 i UL T S HUF M. FI 475 3
L1

Y Y Y\
2.20 pH
0.192Q
TPS61099YFF
&—| VIN SW
‘ ® — EN Ut vourt
FB Ribt
Tr=10 us + Cin Cinx 320 kQ Cout
Td = 1OL:13 150 pF 10 uF GND 22 uF
Vi=0V - 0.027 Q 2mQ Rfbb 3mQ R=105Q
| V2=3V 100 kQ

T
&l 2-12. TPS61099 FHE##32{] WEBENCH® {5 & ( FHA )

Interactive Waveform Streaming Waveforms

Waveform Controls I | | Marker

Ready. Zoom-in: Click and drag downward; Zoom-out: Click and drag upward.

4.45 0.043

4.4 0.042

4.35 0.042
e 43 0.041 =
w
2 a
o £
34.25 0.041 <
b -
T B0 e e e e L B T T T e T T B T E e T R e R E e — 0.04 -
E =
7] ‘w
S 415 0.04 ©
©
g O
-
4.1 0.039 —

4.05 0.039

4 0.038

& 2-13. TPS61099 FHEH#:981) WEBENCH® fii & (JURLH )
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AL

2.3.7 25 AFE4900 45 RX HIEHE

% 2-6. RX_SUP [J#l%

4 Uih
LEPNGENES 1.8V & 3.0V
T 2.1V
T LA 10mA

it R SO +50mV

2.3.71 HEHHHEIE

I —/NMERAE VOUT. FB Al GND 2 [A] f 40 B B 23 25 K % B TPS63036 #3404 fE i o o H v R gk AT
WS, FB 51 LA B #R(E A 500mV. i\ FB 5l IR AL B 0.01 n A, FB A GND 2 [A] f B L 2%
R32 iR A 500mV. #TXPAME , R32 M BELIMET 100k Q |, LUK/ KA R E N 5 u A BUEH
(R32 ik e d =51.1kQ ) o JBeif | arLE A 5 6 Skit® VOUT A1 FB. R31 2 [a)&E B2 H PH 8 1E ( &
HL T B 1) VOUT )«

R31:R32x[m—1)251.1kx[£—1J:163kQ
Veg 0.5 6)
BH— 10pF /B HIZ5 88 C44 5 R31 JRRWE | LA & o4 v S0k .

2.3.7.2 BIHBEH

T #NEEH —A 10 v F %N B2 28 R 0GR B 8% IS AT N FTEEAS s IR L R 1 EMIL AT N TIHIE Z 0K —
AW e L 25 A% T A0 R P R SE3E IC 1 VIN AT GND 5142 E (C43=10uF ) .

F T AR, TI @ BUERR ATRESEE IC ¥ VOUT H1 GND 5 JIBCE 1)/ B P 2 F 8 4 o RIS 2R HH L2
#ME 9 30 uF. TIDA-01580 #AFEHPIANR/AN5HI8 10 w F A1 22 w F BFFICHIAR 2% . AELEFR4a A ANt i 2 4
i, I, A ESHAUEEA L SRR, BB T TARR M TAR B A e o /MR 3R T N2 g 2
HLA AR BUE A 50% H R E 2 HEIUIFAD Wo BRI, A BE KA A0 R A S e AR LS ) PR S 7T
REAREEE , DA PRSI A RV A T 75 R R

2.3.7.3 HH ARRA
#* 2-7. &F T TPS63036 FH7HEAf&EERK AR
28 FHER KRR
Hjétt D:VOUT_V|N=2'1_1'8:0_143 D=VOUT:g:0.7
VOUT A (7) VIN 3 (8)
loyr =nxlgw x (1-D) | -
e K LR loyt = 0.85x1x(1-0.143) IOUT=n DSW _ -07 —121A 0)
lout = 0.72845 A ) :
2.3.7.4 BREHEHET

N T SEBLRRCR KSR AR AT (IR B H BH DA KR RN 3B 40 . T HGRAE s P MR, BEO A RS
RCRIIFEME K o AR /Ny SURUEES I, AR BRI A0 32 2R DR H RS A O AR E B o (R 58 1O LR
I 225 R — kil RUREHEUE T RS SR FREHE R, USSR SU AT | s 0 S 1
FE UG, A, BOKH F R 2 S ECE R TR B A R . AT DLTHSR AR A AT I o R R D L U | DA
Go FA P BB A USRI . RIS T SO HE R I I SRR A5, BUAETRSE 1 iR IR AR
P AR I PR RS (0 I S AL

VinxD g,

N N 1.8x0.143
PEAK — 'SW_MAX 2w fxl

——————=1.06435 A
2x2Mx1p

(11)
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Hrp
* D=FEBR TR A
o F = BB AR (HAE N 2MHzZ )
o L= prikny sk
o H = iR as E
* lsw max = BRI FL
2-14 JoR 1 BRI R e 28 TPS63036 1 5 21 & .
AInternal Vref = 0.5V !
R56v‘v‘v 0
VBATT u15 V2V1
Py PY ATy vourt 21 ® ® ®
l043 12 R Aot En es D2 otk —LC44 —LC45 —Lc46
:|:10pF A 10pF 10pF | 22pF
i I Fre 7
= 1pH
GND = =
[oSI Lreo GND  GND
B2 f ps/syNC GND |2 7511k
= TPS63036YFGR 1
GND = =
GND GND

& 2-14. TPS63036 [%JE/7 E##:8% ( Vour =2.1V)
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2.3.7.5 TPS63036 /7 TINA-TI™ (&

K 2-15 1 & 2-16 &/~ 7 TPS63036 [4J5/T1 L #Heas ) TINA-TI™ {5 E . 7 LA TPS63036 7= 5 L [ N 4% 2
FFART [ 58 CESR K TINA 7 50

L1L
L=1U DCR=100M IC=0
IV
L1 L2
VIN:1
, T
VIN
i % VOUT:5
i 16 VENpb—fen  TPS63036 vouT T % .
VIN Transient Model = =
PS_SYNC —IPS_SYNC R1 164k I 3
= é 3
GND FB % T =
- o <
U1 TPS63036_TRANS = 8 =
32 T
= R2 51.1k =1
VEN PS_SYNC o= =
QO =
+ + - -
VEN VPS
& 2-15. TPS61099 F+ &K TINA-TI™ f5H ( FEE )
£ Noname - TR result3 .. - - ety x|
File Edit View Process Help
ola] & &l alal [z|eela ol #lrlr] 2
3.00 a w
VIN 7_ x
1.00 ]
60.00m
] 1~
|(RLoad) i Jf
O‘OG—- /
3.000 —
VOouT _
0.000—| : | ‘
0.00 1.50m . 3.00m
Time (s)
TR resull | TR esul? Thresu |
&l 2-16. TPS61099 F+E#:#3:10 TINA-TI™ fHE (MERER )
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2.3.8 AR /0 HIEHE
FFi R 10 HJEHL K5 RX-SUP ( 2.1V ) #E (#id R28 (0Q)) - Aik , AT LLk#FRAE U18 B 23— LDO.

V2Vv1

R28,, 0 10_SUP
—‘V s
I 4 1IN ut ®
R37,, 0 3 2 C54
L oW
Cc55 = END 2.20F
1uF 5
#TLV70718DQNT GND
GND GND

& 2-17.10_SUP 5 RX_SUP #i[

NOTE

TIDA-01580 #R I 24 Ai A 2235 U18. 1% 10_SUP BAIAR T 2.4V, /Al bLZedE U18. HA R E %
( BT 300mV ) /) LDO E A ¥ A HUR , IX AT RE2 R M Bt T AR ] .

2.3.9 HIBRAMTEH EA S

% TIDA-01580 ##1[HJ 2 CR3032 ( — KM & A4 i ) o 13 CR2032 A1 fith/F oy il 2 Ry R
WIAEATE |, TEHRAENR R G . CR3032 4521411 s i i H I R PR AR H BEAR . A b P AR RN TR A
A RFFARXTPAS , BRI LTFR . A i fRR R LPFER I, e s S oM B P R .
- EL AR PR R AL T e, U AR RMIRAIRE R o ZFTDAAEAEX AR LSS, SR RO B 1 i i P AR K
FEL AR P A U0 1 ol 28 Lt s DL ) A LA

o -3 J8

2 0/ l._“|r

GRPBO2TPWVN:R

&
b
3

S2

P2 ><
= -
GND

A 2-18. HEMIEESRATE H AR

FERH GG AR AP ILT , i% TI 2500 RGN = N HMAEEH . BRI JFHR — DM REE A
fro % TI 2B R T AT BT I 2 H P R f it S IR A A it B4, AT JE 5 18 B ri) 9 AR iR . K
AR AAFESINTPIE R NS Z | e R EIRL IR SRS HE (1§52 E 2-18) .

|—0

ca1 c42
100pF 0.1yF

0]
z
w]
@
P
o]
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2.3.10 HibFHaritE
AN At CR3032 ANt ()5 fr. it bl e B R A2 A

 H A AFE4900 , il JH S #eds ( TPS61099 ) ik TX_SUP 5|l

+ HLE AFE4900 | JE I B /T R A 2% ( TPS63036 ) #lik RX_SUP/IO_SUP 5 i
+ HZE CC2640R2F , illid [# 5/71 L ¥ i ( TPS63036 ) ik VDDS2/3 5

+ Hih % CC2640R2F , H %%k VDDS 5| |

2.3.10.1 AFE4900 5 #E
AFE4900 #3F [1) H f TH AE B P T RFER (It , 5% ECG 1 PPG 78 1kHz KAER R PTT #5:K ) .

A (1 56 Ta=25°C ; TX_SUP =5V, RX_SUP = 1.8V ( CONTROL1 =1.8V , Ig&id A% LDO )
IO_SUP = 1.8V, CLK 5|l I BA 32kHz &k 4 g =X (&3 = ttg = 31.25ps ) , AFE 7£/3 A ULP #5X
(G OL NI4T (ENABLE_ULP = 1) ; PPG : 1kHz RFE3 | 3 x trg 1) SAMP %/ | 4 x treg [ LED ON 5855, Fir
% Cr 18 SAMP S NAE 7 2 8 4 TIA Al % , NUMAV =1 (2 /> ADC “FIME ) , BEME gk g o 45 B
2.5kHz , C\y = 100pF ( S A\ BI 2 [AfHE 7S, T8 PD MEME Zs A EM ) ; ECG : 1kHz KAfE% | 12
7 INA 855, BB (BRAER AU ) .
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% 2-8. AFE4900 7EA [E#E T ¥ BRI
2K \ REL BME| mmE|  Bm|  ws
B RE
Heprimid 12C ok SPI EHUMIF K2 | & PRF PPG {55 K 4:0) 50 PA
A9 RX_SUP B® ®i PRF ECG. PPG {5544 600
fE{kl e ( PWDN ) 3@ <1
WAkl ( PDNAFE ) #X@) 15
Wi 12C B TF I I A 1 50Hz 1y PRF T, ilid 3/ FIFO. 6 uA
RX_SUP i FIFO_PERIOD = 60.
FIFO_NPHASE = 4 [f] FIFO 1t®)
7 FRLASE = 0
I0_SUP i fIt PRF PPG 55 %40 1 uA
# PRF ECG. PPG f& 5 %40 1
@ fFiE (PWDN ) #3(@) <1
BpFWi L ( PDNAFE ) #30@) <1
TX_SUP Hijji fik PRF PPG {55 R4 4 WA
% PRF ECG. PPG {2574 20
TEAEWTHL ( PWDN ) 4838 (1) <1
Akl ( PDNAFE ) 254 (1) <1
G TN
Vin PN LS A% CONTROL1. 12C_SPI_SEL K+ 0.9x I0_SuP \Y
A 10_SUP
CONTROL1 #1 12C_SPI_SEL™ 0.85x  RX_SUP
RX_SUP
Vi (RS PNGENES F4 CONTROL1. 12C_SPI_SEL %54 0 0.1x \%
A I0_SUP
CONTROL1 A1 12C_SPI_SEL™ 0 0.1x
RX_SUP
it
Vou e PSP PR 10_SUP \%
VoL % P HE AL R 0 \%

(1) LED HJi¥E A 0mA

(2)  HMBEERICH .

(3) LA 50Hz PRF 7 PPG #izl RN BG5S .

(4) %% ECG Fil PPG 7£ 1kHz SRRER T I PTT 4k,

(5) 7F SPI#Nigfrid , T FIFO BB A 4h B i v 2 AN it o

(6) iZHRIRT 12C_CLK 4b-F B (s 8] 7 43 L 3B FIFO_NPHASE A1 PRF #4740, 76 SPI £ DX FigfT) | oM BR
B A

(7) WS Vi, Vi 87, AT LR MCU ( B4 10_SUP H5F ) k%) CONTROL1 #1 12C_SPI_SEL.

TX_SUP HRAEIER TAESAH ( HA N 100mA |, (545E N 10% ) FHIBUE N 3mA - IR

700

600

500

(nA)

400

300

RX_SUP Current

200

100

0

100

—— LDO Enable Mode
—— LDO Bypass Mode

/
/

/

300 500 700
PRF (Hz)

900 1000

& 2-19. AFE4900 7£ LDO j& IR T By
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76 FARE XA R TAER RN (BRAEAA RN ) .
R 2-9. LED KB A G2tk
BH0 @ B \ okt B
RX_SUP % GND
#2534 LDO -0.3 2.1
RX_SUP % GND
P95 R v JH LDO®) -03 4 v
I0_SUP % GND -03 H/MH [4,(RX_SUP+0.3)]
TX_SUP & GND -0.3 6
HEAN 2L A B H I Bl [- 0.3, (GND - 0.3)] fit/Mi [4.0, (RX_SUP +0.3)] v
IE R E R PN N I KME [-0.3, (GND - 0.3)] /MK [4.0, (IO_SUP +0.3)] \
50mA LED Hf 10%
Bk izt (it ) @ B LED BB R i .
SR (MR ) 100mA LED 7 8%
200mA LED Hiji 1%
2Ty 105
WAFIREE | Teg -60 150

(1) BB 2R AH T A E 7T BE 25 B8 AR AR AR . IR EAAE BB, FEA RN B E I e 5 A T DA A s 1T
F M USMATAT AR T Bl IER 84T K IR T 40 e KA e 2614 F AT RE S R M 2 AR i T Sk

(2)  WERZPIHIMNOHED IR (BT PCB 415 nk = Mhiili ), NIEE st Rt S AR AR BT DL KRR (1 350°C KE ) o

(3) ¥4 CONTROL1 5| I s A 0 B A fest RX_SUP Jifa b T 2.1V [ HE .

RX_SUP #1 10_SUP [JH{i )y 700pA ( 600pA + 10pA ( 1/0 ) + 50pA ( JEH LDO ) + 40pA ( Z&rhds ) ) -
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2.3.10.2 CC2640R2F B 5 #

A CC2640R2F 8/ $ ALt S B R EUE A 10mA (B HESNEF TX ) « 78 VDDS2/3 ik P Hii A

50uA.

FRAEAA B , BIELE To=25C. Vpps = 3.0V FI2&AF N H N B/ E iR #2357 TI CC2650EM-5XD 25

et BT .

% 2-10. CC2640R2F [{1Th#E

2 MRS B/ME JRIE BAME| B
. RESET_N 5| & f75¢ VDDS ik T L& 100
o7 R{EH nA
Klbr. TTRIENEIZAT , TR 150
##Hl. BA RTC. CPU. RAM Rl ( ¥4 ) %17as 11
{#¥. RCOSC_LF .
HHl. BA RTC. CPU. RAM I ( #4) ) 29175 13
{58, XOSC_LF .
fEbl. AAEEZEAE. RTC. CPU. RAM Fll ( #B 28 pA
) wAEAERH . RCOSC_LF :
loore | PURAFRALIFAE F5Hl. BT ESEL . RTC. CPU. RAM Fi ( i 50
) AR . XOSC_LF )
. BHIFERGM RAM CUEH . 550
&3, WAZIETEIZ{T CoreMark 311.32/TIIAI-|;
TekH# RX(™M 5.9
Totk L RX@) 6.1
mA
Tk TX , 0dBm 4t h 21 6.1
Tk TX , 5dBm % Th %) 9.1
SMEHRIIEEE (XA IS ISR BTG IR INE] PIAZ IR leore ) ©)
A1 LI JA BT A R 20 pA
HRAT LB JE SR A AR 13 pA
S B T’ﬂ;ﬁ%ﬁiﬁ Ji FH B b ELAHT P AZ 2 R O R 1) 237 uA
uDMA Jet PR Bk FLASCER 2= PR LR A HRLIR 130 pA
tper PNGE Je I B LSO IR B R 0 A L3R 113 7y
1’c Jet PRI Bk FLASCER 25 PRE LF I A HRLIR 12 pA
128 Jo F I Bh HASHe S (RS R A FLIR 36 pA
SSlI Jet PR Bk FLASCER 2= PR LRI A FRIR 93 pA
UART Jo F B Bh HASHe S RS R A FLIR 164 pA

(1) B RSP RIZRERS i SR Nt 47 1 ik, & CC2650EM-4XS Ll .
(2)  FExIEHEE RS 2 2 SHITE AT T4k, /£ CC2650EM-5XD Lilif5.

()  FEMHLERWPRA T ASIFF lperio
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2.3.10.3 ZHRETERH
WAE , HFEN 12 AT TPS61099 28 {4 X\ it i I 5 FEL I
Ve x| 4.2x3mA
| =070 _ =8.5mA
TPSO10%8 = (Viin xm) (1.8 0.85) 2
Hr | MCeRIUE N 85% ( 10uA KR FAE N KN 88% ) , S HFER 13.
Va x| 2.1x 750 uA
| -_0"0b _ MR 975 uA =1mA
TPS63036 (Vi x1)  (1.8%0.9) W .
H AR BE N 50%. KL, HFEN 14 A H TR E A MR F S IR .
lot =8.5MA +1mA +12mA =21.5mA (14)
F , AR 15 44 H T Al H s a1 1 SAE .
%fF CR3032 , 45 {H = 500mAh
Life(hrs) =500 -~ ™A1 0 85 -19.76 hrs
21.5mA (15)

TIDA-01580 #&F i & s i /N T X St 5l , O RAEE A R s RE S . IR A L&
& -

lnet = 4.09mA ( Vin =3V )

lnet = 6.05mA ( Vin=1.8V)

BKIE lavg = 5.06mA , X ] USRIt 98.7 /MR FE it A i .
2.3.10.4 XBrREERTHE ( ZBEEAESE =3V )

RIhFEEATH ) RX_SUP AR (AW A 15uA DL TEAEWT AR R 1uA ) = 16pA ( BN ENL ) » IRIHFE
BATH A TX_SUP MR ( #AEW AT 1TuA | BEAR AR 1uA ) = 2pA ( 3R ) - A CC2640R2F %%
PR3 B L EUE A 200nA ( 6WT ) « SpA ( fFHL ) A1 550pA ( =K ) -

BAE , TPS61099 i N i I [ 5 L AL
Voxl,  42x2pA

| = = =5.62 pA
TPS61099 (Vimin N n) (1.8 % 0.85) M

(16)

Vyxl,  21x16 pA
| _ - = 60.22 uA
TPS63036 (vimin x n) (1.8 x0.31) H

(17)

|net(shutdown) =5.62 pA + 60.22 pyA+0.2 pA = 66.04 pA

(18)

I )= 5.62 yA + 60.22 yA+ 5 yA =70.84 pA

net(standby (19)
|oesiae) = 5-62 UA + 60.22 pA+ 600 PA = 665.84 pA o0
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F2-11 I T Aot oL Bt A .
£ 2-1. B FEaitE
o . ! ‘ 20s/B/ A UIEN, | 5sIB/N S EIIERT | 1sB /N 52 AR T

B FERERA (A ) | KUPREHEIE (BA) | Towmmee (&) | Mdmdm (R) | HEmES ()

= 66.04 14.8 52 156

FEHL 70.84 14.7 51 151

7S A 665.84 11.5 22 29

i TIHESH REARME S 1q 2347 ( TPS63900 ) , RETHIRWT VR A AR EFER AR, £ 2-12 o 7 HZH R

Wee s /7 I e e I (1 SE T 4 fE

V_ x|
I tpse1000 = Y, 2= (Tg z g :2) =5.62 pA
( imin x n) . . (21)
V_ x|
| tpseas00 = Y, = 2:8)(:6(;)}:? =20.74 pA
( imin % n) ( : : ) (22)
|net(shutdown) =5.62 A + 20.74 yA+0.2 pA = 26.56 PA 23)
|net(standby) =5.62 yA + 20.74 pA+ 5 pA = 31.36 pA 24)
Inet(idle) =5.62 yA + 20.74 pA + 600 pA = 626.36 YA (25)
& 2-12. Bl AriHE ( TPS63900 )
- . . 20s/B/N HEWIBR | 5s/B/M EEWERT | 1siR/AN S EWBA T
e HBREBIH (mA) | REREFBM (WA) | Kmsigy (%) | tokomtim (R) | Bk (X )
Sl 26.56 15 57 221
Gl 31.36 15 56 210
TN 626.36 1.7 23 30
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2.3.11 SMERTEAE RS

NOTE

TIDA-01580 & [ 4 ai A %3 U16. R T E/MBEIRICRAAAESS , ol DL 22 7 igas . fRIEFEAT

fii gy, H G A7 i 25 1 10_SUP {E A1 T{F VCC.

TIDA-01580 #x 2 £l id SPI E MBS , W 2-20 AR

10 SUP
C51 C52
04uF | 10uF \ /

GNDI  GNDI 8 |yec Whio7] [«x2 R4 49— e we |
R4 1 f5s Dofo1]
RIGmA%_6 ofeik DIfI00]

R50 7 === 4
| HOLD OR/RESET GND
499 PAD

/S N\ I
K 2-20. #MRTEGE RS

2 2-13 B T 17288 7 5 CC2640R2F #5442 [A] B34
* 2-13. 1555 CC2640R2F 2 Al

e s RS TheE CC2640R2F 5| figm = Thge R
1 /IcS 18 DIO_12 TEfk32 SPI £ fig
2 DO (101) 15 DIO_9 FEREAI0 SPI
3 WP (102) 19 DIO_13 PR ICPNG S
5 D1 (100) 14 DIO_8 TERE 310 SPI I
6 CLK 16 DIO_10 TEREA SPI B
7 /HOLD & /RESET 20 DIO_14 17 A48 (45

2.3.12 LED 87~
ZREH AN T4 LED |, is2 K 2-21 f1 & 2-18.

[ Lead_Off Detect [ Low_Battery Flag
R26 R27 R25
4.7k 4.7k 4.7k
(3'] N (3']
D2 D3 D4
NRed NRed NRed
GNDI GNDI GNDI

K 2-21. LED #5

28 JHTFBEST R 2 2E 0] R i 926 ECG. SpO2. PTT FILF i IS %
it
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#* 2-14 7\ 7 HA LED HIDhRE .

& 2-14. LED #7

LED %5 Bifh TR
D1 E=3t) I PNGER AR e N A
D2 AR SR & A
D3 ARE 1 Lt H R AR R
D4 AREN BLE J&H2RAE

2.3.13 B4R 5 ECG W ZIAIHIERE

K| 2-22 JEoR T ¥ T A NCERAE —EEER . J1. J2. J3. J1_M M1 J2_ M &8 H T ECG HU%ER:E .
J1_S A1 J2_S #EH A H TiEH: PPG R B A3 o

?
“:NA

g 1 1
1 g ECG 2 Electrode LA 2 2

2 2s
1 1
2 2
E) E)
3 4
5 5
Connectors J1_Mand J2_M fConnectors J1_Sand “Connector J1 carries ECG signal from "Connectors J2 and J3 are dummy connectors
should be connected to J1 J2_S are soldered to electrode (Open Metal Pad) on Top layer of for support.
and J2 respectively on Main Sensor board(s). main board for TIDA-01580. They should be connected to J102 and J101
board of TIDA-01580. _ It should be connected to J100 on Main Board. on the Main Board for TIDA-01580.
RS >
222 f£)RABIS ECG AR A iR
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3. A MEAZE SRS R
3.1 FEPBEMEA:
311

@ 3-1 il 3-2 45 J@ 7~ T TIDA-01352 PCB A I AMIMAL B o 55 B35 2 FH AT CAME RN U B SC 730 AT T R B
7INo

TEXAS

INSTRUMENTS ! - L

mipa-01580-£ 1 [

Battery Input Circuit 3 |
-~ al eénpu. |:cm ) ECG PAD on |

Top Layer

CM Chokes for
PD signals

&l 3-1. TIDA-01580 PCB - {fif#L &l , R &3E b EE ( BT1)

JH T L7 ALY #8587 F i 4 11926 ECG. SpO2. PTT FlLFE 1 SH ik ZHCU476B - MAY 2019 - REVISED OCTOBER 2020
7
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Connector for
ECG'PAD

PCB Antenna

>
) ‘

e 3 ¢ Connectors for
"&J IC 17 Optical Sensor
PRISM ;

& 3-2. TIDA-01580 PCB - {31 &
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& 3-4. B PPG HR A1 ECG X

3-5. ECG #l PPG #%
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& 3-6. &I TR LK ECG A1 PPG R ( MIALE )
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3.1.1.2 PPG 1£RE8IR 2 JIHIZE 7
—/~ PPG K208 OSRAM [) SFH 7072 #44F. 1% PPG f& B2l A B W T ¢

* SFH 7072 f] LED1 ( £t 1) = 8% AFE4900 #3141 TX4

« SFH 7072 f] LED2 ( 4¢ff 2 ) = K& E AFE4900 2314

« SFH 7072 i) LED3 ( 41 ) = &% AFE4900 #3141 TX2

* SFH 7072 ] LED4 ( 2141 ) = i##: % AFE4900 #3141 TX3

« AFE4900 2/ OX4E 277744 Dual_PD_Enable fi L% & (5= WK 3-7) .

«  AFE4900 2841 PD 1 & £ %4 PD , AFE4900 28411 PD 2 & £ 41 4k 1E PD.

DRI S e T 7 BRI A A7 AR

+ OX2A - KHZ LED 154 PPG $il
« O0x2B - KH44h LED (1544 PPG ¥k
« 0x2C - RH% LED KR4 PPG $iE
+ 0x2D - J5i4h ECG #i¥s

LED3 ON 4 53 4 65 | " Valid Timing? @ 0 1@ Decimal (Z/Hexadecimal
LED2 ON | P f p | “ Pulse Repetition Frequency| 500 Hz. o seT
LED Pulse Width 95us
LED1ON PR 40 |
Pulse Repetition Period Count d 255
Sample LED2 f e f 51 | I Number of Averages ] 3
Timer Counter Reset RESET
Sample LED1 |4 T4 479 | I Timer Enable
DATA_RDY_STC DATA_RDY_ENDC
Sample LED2 = = = =
. 457 4 6 | I d 185 d 185
Sample — T | I LED4LEDSTC LED4LEDENDC
Ambient LED1 ULP Timing Controls
PD and Interrupt Timings
LED2 Convert |4 53 4 a3 | | I
DUAL_PD_EMABLE TRIPLE_PD_ENABLE [
TG_PD1STC TG_PD1ENDC
LED3Comvert |4 85 4 115 | I | 4 0 d 66
TG_PD2STC TG_PD2ENDC
d 70 d 255
4 4
LED 1 Convert 117 147 | I | FEEOIETE FEPOEC
d 0 d 0
AmMbiEntLEDT  [j 149 PR | | |
Convert PROG_INT1_STC PROG_INT1_ENDC
d 0 d 0
SLEEP 4 102 4 229 | I PROG_INT2_STC PROG_INT2_ENDC
- i | i ' | | | | | | 1 d 0 d 0
0 100 200 300 400 500 600 700 800 900 1024
’
& 3-7. SFH 7072 PPG f& B4} I PRI B
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H—A PPG {5848 h i tBPC 1] OCS112 #44F. % PPG &S BN B W R -

« OCS112 #1F£1f) LED1 ( 44 ) = iEREE AFE4900 #3141 TX2
* OCS112 28441 LED2 ( 404t ) = &R 5 AFE4900 281417 TX3
« OCS112 #1F1) LED3 ( £tfh ) = iEF: S AFE4900 #5141 TX4

T %A KEE A — PD, (At AFE4900 #3FH Ox4E %17 #% 1) Dual_PD_Enable i £ & E ( 2 HIKE
3-8 ) . AFE4900 231 PD 1 th%i%H: LR 281 PD.
AR B A B T 7R U AR AR AR
+ Ox2A - RH4 4 LED R4 PPG i
+ 0x2B - KHZ4t LED ()54 PPG %
+ 0x2C - SkH%M LED M)Egs PPG ¥
* 0x2D - 74 ECG ¥
LED3 ON ¢ =@ 4 68 | “ vaidTiming? @ @} ©Dedmal OHexadecimal
LED2 ON d 39 d 51 Pulse Repetition Frequency| 500 Hz
| " LED Pulse Width 95us
LED10N I 40 |
Pulse Repetition Period Count L] 255
SempleLED2 4 43 PR | I Number of Averages 4 3
Timer Counter Reset
Sample LED1 4 7 d 79 | I Timer Enable
DATA_RDY_STC DATA_RDY_ENDC
SampleLED? [} PR | I T e R
Sample | I LED4LEDSTC LED4LEDENDC
AmbientLEDT |2 2 : = ULP Timing Controls
LED2 Convert | = J e | | I PD and Interrupt Timings
DUAL_PD_ENABLE TRIPLE_PD_ENABLE [
TG_PD1STC TG_PD1ENDC
LED3Comvert |4 85 4 115 | I | 4 0 4 66
TG_PD2STC TG_PD2ENDC
4 70 4 255
LED 1 Convert |4 117 4147 | I | T Lmzaeninie
4 0 4 0
?:?EJ:QTLEM 4149 I L | | | PROG_INT1_STC PROG_INT1_ENDC
4 0 4 0
SLEEP 4 192 4 220 | I I PROG_INTZ_STC PROG_INTZ_ENDC
o 6 100 200 300 400 500 600 700 200 900 o2a | - ’ : E
/& 3-8. 0CS112 PPG {4 B A Il P AN % B
NOTE
K 3-7 Fi[E 3-8 72 AFE4900EVM GUI ( 7£ AFE4900EVM 44l ) (157 Feai el o
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3.1.2 W

BT BUR A T ERIA T1 2253 IR 3R UM B R 45

+ Code Composer Studio™ ( CCS ) fiiA 7 B HE ShAs (e Ml & CC26xx 3CFf. WIR A CC26xx
TR, T EIST R )

+  SIMPLELINK-CC2640R2-SDK #ff:

* LAUNCHXL-CC2640R2

* LabVIEW™ 2016 Jf k& 5| 81z 17 i 51 % (132 £ )

* JAVA E1THI 51 % (132 i)

LU PC Ll 4e%é CCS. SIMPLELINK-CC2640R2-SDK. LabVIEW #1 JAVA. M\ TIDA-01580 /=i 1
i1 % LabVIEW R 230 ( zip SCPF ) o RS T2 g DA TRESCHE R ( AN T RIZER S, P
ATy ) [ R E R IRAT SO AN SO ) LabView R SCH .

3.1.2.1 TIDA-01580 #RHIE/E 1% ( BLE F9K 5% )

1. 7€ PC ) USB % 1 46 A LAUNCHXL-CC2640R2 #. &2 K 3-9 f1 B 3-10 FiKE. £ 3-15HT
TIDA-01580 #x fl LAUNCHXL-CC2640R2 #x 2 ] {13% 4z
- ® f

CCS 7.0 (or higher
version) installedonPC -

LAUNCHXL_CC2640R2

Micro-USB cable to connect
LAUNCHXL_CC2640R2 with PC

TIDA-01580
Board

& 3-9. f# LAUNCHXL-CC2640R2 % TIDA-01580 ¥ i4T4w 72
2. #— CR3032 Hijh#fi A\ 5| TIDA-01580 # L) BT1 i&E%2% | 8 S2 JFoe hyHIE L ( e J8 7
TIDA-01580 # _L%H#z ) -

3. LUEFE T IF CCS ( 7F CCS Elbs A7t LU FE R B 103547 )
4. piiiETEFHR “Project” 1L , #8)5 i “Import CCS projects” .

5. W% LLE R e B 4F (BRI 1E © C:\Program Files (x86)\Texas
Instruments\TIDA-01580\TIDA-01580_firmware ) S AT L. Ad “OK” #4.

6. Mkt “View” il “Project Explorer” | #RJ5ik# “TIDA-01580_firmware_tx” .

7. i “Run” F1 “Debug” #%4H. 1Z3 /B H AT M TRE ORI AGHAT dmfE .

8. M LAUNCHXL-CC2640R2 234 7T TIDA-01580 #K .
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TIDA-10580 Board
(Battery not connected)

TEXAS
INSTRUMENTS
.. roa-otseo-c1

v 6 0

LAUNCHXL-CC2640R2 Board

for JTAG Programming
= e = = '.-‘ "
” e b = 7 ——» Connected to CCS on PC

o1l Beorg
{. -1

BRI ¢

o

140} junoy

HO-YNNILNY-2) 4

S NIWNHLISN]

& 3-10. TIDA-01580 X5 LAUNCHXL-CC2640R2 2 |A] )%

% 3-1. T/ LAUNCHXL-CC2640R2 X TIDA-01580 i/T4RFE %

LAUNCHXL-CC2640R2 L[ 5| TIDA-01580 & 4
M L 318 (R J6 ) Bl
( AT XDS110 #i )

GND 1 GND 1

RESET 6 CC_RESET 7

T™MS 7 JTAG_TMSC 6

TCK 8 JTAG_TCKC 5

TDI 9 TDI 4

TDO 10 TDO 3
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www.ti.com.cn TEE, HE i R A 4%
3.1.2.2 510 BN EHHEH 1T LabVIEW™ X fF ( BLE H9#EH05 )

NOTE
FEIBAT AT AT SRR, R — 2814 ( LAUNCHXL-CC2640R2 1k XDS110 ) i&E#:%] PC.

1. K—/> CR3032 Hiiif A 3| TIDA-01580 4 L) BT1 4 8erh | 346/ S2 JFo Ny Hal vy ( #ife J8 78
TIDA-01580 #R_464% ) o an%7E TIDA-01580 W 4w FL il a) O e i1 | il 208 i% 0 1%,

2. REJEIEIK LaunchPAD Bkt E .

7£ PC ) USB ¥ 1 46 A LAUNCHXL-CC2640R2 #3414,

4. FTJF Setup_TIDA-01580.exe T H-#4 M LA T Uk B 58 B2 2% 10 2
a. “Setup Welcome” % - fiidi “Next” .

& TIDA-01580 Setup I

Setup - TIDA-01580 -v 1.0.0.1

w

1§ TEXAS

INSTRUMENTS Welcome to the TIDA-01580 Setup Wizard.

<Back || Next> 1| Cancel

B 3-11. “Setup Welcome” F%
b. “License Agreement” hi%: - #ZWhiO3f st “Next” .
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il

www.ti.com.cn
m

% TIDA-01580 Setup

License Agreement

Please read the following License Agreement. You must accept the terms of this agreement

before continuing with the installation.

[mi] »

GUI Software Evaluation and Internal Use License Agreement

Important — Please read the following license agreemen t carefully.
o @ ] accept the agreement:
Do you accept this license?
) I do not accept the agreement
‘ < Back H Next > H Cancel
& 3-12. “License Agreement” 5+
c. “Installation Directory” Bi# - ridi “Next” .
=

% TIDA-01580 Setup

M

Installation Directory

Please specify the directory where TIDA-01580 will be installed.

Installation Directory k:\?rogram Files (x86)\Texas Instruments\TIDA-0 [

< Back H Next > H Cancel
A
A 3-13. “Installation Directory” FF#:
d. “Select Components” Fi%: - miidi “Next” .
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L B TR Y i

f¥ TIDA-01580 Setup

— i =4

1
Select Components

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

Click on a component to get a
detailed description

< Back H Next> || Cancel

& 3-14. “Select Components” %

e. “Readyto Install” bi%: - i “Next” .

% TIDA-01580 Setup ==

Ready to Install

Setup is now ready to begin installing TIDA-01580 on your computer.

<Back || Next> || Cancel

K 3-15. “Ready to Install” FF#:
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AR AR T 2235 3R Bon it B (TES I 3-16) .

& TIDA-01580 Setup

Installing

Please wait while Setup installs TIDA-01580 on your computer.

Installing
Creating directory C:[..:}aster\source\ti\blestack\profiles\serial_port
|

i Cancel

& 3-16. &3 GUI
f. ZeBSERGE , Ml “Finish” o 7R 357 B &3k TIDA-01580 Application.exe ( BRiMZE : C:\Program
Files (x86)\Texas Instruments\TIDA-01580\TIDA-01580 Application )

§% TIDA-01580 Setup
Completing the TIDA-01580 Setup Wizard
DDTHUMENTS Setup has finished installing TIDA-01580 on your computer.
I Create Desktop Shortcut?
) Run TIDA-01580
< Back Cancel
9 A

& 3-17. 525k TIDA-01580 %37 &
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www.ti.com.cn BELE BPF i BRI 5% R
FERE) GUI I |, & BoRE 8R4, W& 3-18 FiR.

TIDA-01580

w3 TEXAS INSTRUMENTS

Loading TIDA-01580 Applicatiol

2017. Texas Instruments Incorporated. All rights reserved.

& 3-18. [53) TIDA-01580 GUI B} 15 3 e e
“Instructions” & I-K A A6 U B AL 22 A Tl 4 it , Wik 3-19 Ao

I TIDA-01550 LabView Application = x|
About  Exit
'NDA-01580 TIDésigns
BLE Connected? Low Battery Lead Off Detect
Instructicns | Configurations | HRM | Sp02 4 J ]

CAUTION: The TIDA-01580 board s intended for feasibiity and evaluation tasting only in laboratory and development environments
This product 5 not for disgnashc use. This product is not for use with a defibrillator

Only usa tha TIDA-01580 board under the following conditions:
= The TIDA-D1580 board 15 intandied onty for edectrical evaluaton of the Teatures of the AFE4200 dewices m a laboratory. o
« The TIDA-01580 board 15 nol intended for direct interface with a pabent, or patient diagnostics
« The TIDA-01580 board is intendad for development purposes ONLY . It is not intended 1o be used as all or part of an end-squipment apphcation
« The TIDA-01580 board should be used only by qualified engineers and techmicians who are
famiiéar with the risks associated with handing electrical and . Systems, and
= The user ks responsible for the safaty of themseives, felow employess and comlractors, and coworkars when using or handling the
TIDA-01580 board. Furthermore, the usar i fully responsibie for the contact inferface between the human body and electronics, consequeanty
he user 15 responsible for preventing electrical hazards such as shock, electrostatic discharge, and slectrical overstress of elecinic circull companants
= Use in confunction with and/or adjacent fo 2 defibriflator is striclly prohibited; application inlerface electronics shall not excesad their infendead ratings

For furthver mformaticn on application safety, rafer 1o the standard T1 lerms and g ittpd wwewe . com/lilmiisszz02 T nisszz 027 n pdi

Weigoms READY W Texas InsTRUMENTS

& 3-19. TIDA-01580 GUI “Instructions” &I
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“Configurations” IR (15 S & 3-20 ) MG A EEE TG B .
1. Wit CCS LR/ g2 1 B N <CCS %3k 42>\ccsv7\ccs_base.
2. HitRH IR .OUT SCIFEEAR R E Ny <223k
>\TIDA-01580_firmware\TIDA-01580_firmware_rx\FlashROM_StackLibrary\TIDA-01580_firmware_rx.out.
3. “Start/Stop” %47 T %8 LAUNCHXL-CC2640R2 #f - Hit T 4mfs , UURAERE . il “Start/
Stop” 412 , AU I S2 FFXoxt TIDA-01580 HidhAs Rt bt.  “Start/Stop” 4241 il il T I 7
B

B TIDA-01580 LabView Application

i About  Exit

TIDA-01580 TIDésigns

Low Battery Lead Off Detect

F‘ls‘tructiom_ Configurations I@|§pa 4 J J

CCS Base Folder
ChtivcesvT\ccs_base | =
Project .out file path

#® C\Program Files (x86)\Texas Instruments),..-01580_firmware_nd\FlashROM_StackLibrary\TIDA-01580_firmware_rx.out £

Start/Stop

Start

Status

Welcome..,

Welcome READY ®i3 Texas INSTRUMENTS

/& 3-20. TIDA-01580 GUI “Configurations” EII-F
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www.ti.com.cn BELE BE BRI R 4% R

“HRM” &35 (1EZ KA 3-21 ) B8 T W&kt LED $EUH PPG 35 A1 ECG #i#l. “HRM” &1k FH T H 45
FHE AL FO K ( PPG 8 ECG U F I ANIEAR 2 18] LLFD A 547 A 18] 22160 ) &

NOTE
— B #5717 BLE ## , “Configurations” &I Kat<)#y “HRM” &I .

I TIDA-01580 LabView Application S
| About  Exit
TID T |
IDA-01580 IDésigns
BLE Connected? Low Battery Lead Off Detect |
Instructions | Configurations HRM | 5p02 - ” °
PPG Heart rate ECG Heart rate
91.77 8288

BPG (Green)
0.02-

‘ 0,015~

001+

Amplitude (V)

1 [ [l [ [ [} 1 [ I [ [l ] [}
275 3 325 35 375 4 425 45 4750 5 325 55575 6

& [] . I ] 1 [ ] 1 [ []
‘ 0 025 05 075 1 12515 175 2 2325 25
|

|

|

|

Amplitude (V)

-0.001- i D ' I ] ' 0 I i | 0 i v i ' [ ] i ] 0 ] 0 I 1
0F 025 05 075 1 125 15 175 2 225 25 275 3 325 35 375 4 425 45 475 5 525 55 575 6

Time {s)

PASS |l program running on cored, CONNECTED '@ TEXAS INSTRUMENTS

& 3-21. TIDA-01580 GUI “HRM” i&TiF
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“Sp02” LR (1EZ MK 3-22 ) B T NLLEBFILL S LED 3RHUY PPG $i4

o “Sp02” IR H T4
AL H % SpO2.
[ R T1DA-01580 LabView Application =l ]
"Rﬂout Exit |
TIDA-01580 | TIDésigns
) ) BLE Connected? Low Battery Lead Off Detect
Instructions _. Configurations | HRM | Sp02 L J °

Estimated 5p02 %
Nah

PPG {Red)
0.0003-

Amplitude (V)

1 [] 1 [} [ [] [ i [ ] 0
0 02 04 06 08 1 12 14 16 18 2 22 24
2 i

26 28 3 32 34 36 38 4

Amplitude

[ [} [] [ [ [ [ [l [ [ [ [l [ [
o 02 04 06 08 i 12 14 18 18 2 22 24 26
Time (s}

28 3 32 34 36 38 4

PASS I program running on.cored,

CONMECTED | ki3 TEXAS INSTRUMENTS

& 3-22. TIDA-01580 GUI “Sp02” %R

W LAUNCHXL-CC2640R2 £:li % it BLE #4531 TIDA-01580 4% , ] “BLE Connected?” LED #57~4T
i

WR b H R T 2V, ] “Low Battery” LED fRnt]55ite

WARAEAT—> ECG B ARZELZIAfA , | “Lead Off Detect” LED fi/nt] 52,
“Exit” $HL R OT IR % exe SCF.

46 JH T BT R #2E 0] TR A HI L2 ECG. SpO2. PTT Al i IS i
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www.ti.com.cn TBLE, BAE ISR i 4% 5
3.2 ARG R
A28 TIDA-01580 #i ik v B AR 25 R (1S 3-23) .

- ‘. ‘ = e L} a

& 3-23. AT REZFEKNARE

3.2.1 MR E

1. 1E PC ) USB i H 3 AN LAUNCHXL-CC2640R2 #31f.

2. F7JF TIDA-01580 Application.exe Y fF.

3. BN ( THRELTH ) 8% TIDA-01580 it AT IR . #i{RIKIBH) PPG fL /&34t 4R (E. X1 ECG
M AR — AR T— RFRERRE , 5 —A s F o — R F B0 i A

4. Wifx “Configurations” &I+ I CCS FEmt SCF I M THE .out SCHIIEKAR IEH

5. i TIDA-01580 GUI I~ “Configurations” T+ “START/STOP” 4.

6. WP S2 Hx) TIDA-01580 Kt fT FHL L Hi.

7. “Configurations” &I+ E/RLLFIHE -

Welcome. ..

Advanced filtering is disabled in the Run Time Engine
PASS // core(O connected as Cortex M3 0...

PASS // program file loaded on core0...

PASS // program running on core0...
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— H TIDA-01580 #z & 23 (5 S #J LAUNCHXL-CC2640R2 1% ,
“HRM” &I MNITHF , HdEoR PPG ( 44t LED ) f1 ECG %k .
Off Detect” LED =iz,

“BLE Connected?” LED ghi<xs

QIR AR IE#ES: ECG itk
“Sp0O2” I Al Al T E K AL AIZL5h LED 1) PPG $idfs .

, W “Lead

8. THMkTERE , miili “Configurations” i~ ¥ “START/STOP” 4. ZikWi kBRI THE :
‘PASS // closing tcp session on port 1444..
9. riili “Exit” #%#HiB H1% .exe U

3.2.2 AL R
3.2.2.1 £/ PPG ( 4%€ LED ) 1 ECG JI& L%

3-24 FIE 3-25 @7~ 7K E SFH 7072 #1 OCS112 4£/352 1 HRM F1 ECG 3k .

i TIDA-01580 LabView Application

| About Exit

TIDA-01580

[ mstructions | Configurations | HRM

BLE Connected?
9

Low Battery Lead Off Detect

J

5902

PPG Heart rate
65.26

ECG Heart rate
64.6

PRG (Green)

Amplitude (V)

BT T e Ty ST

0 025 05075 1 125 15 175 2 225 25 275 3 325 35 375 4 425 45
HImEE)

ECG

A
.ﬂ"‘"‘ ?‘m"“*,u‘ J |W“'l"‘“fkw

Amplitude (V)

"L

w‘M‘m&x 5

|
[ dﬂlﬂf WWMN,

0 025 05 075 1 125 15 175 2 235 25 275 3

J \\\N\l’w&
\l] f N ﬂ il F\“\}

475 5 525 55 575 6

!

395 35 275 4 425 45 475 5 525 55 575
Time (s)
I‘L& PASS If program running on cored. B CONNECTED ﬂ TEXAS INSTRUMENTS
& 3-24. 5k 5 SFH 7072 {£&2%1 HRM $(3EH ECG $3E
48

HH TSR 7225 0] F 3812 & 9828 ECG. SpO2. PTT FlL# M I S% 1%
i
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INSTRUMENTS
www.ti.com.cn HE1F B T ZER A 55 R
& TIDA-01580 LabView Application |¢H
About  Exit
'DA-01580 TIDésigns
| BLE Connected? Low Battery Lead Off Detect
Instructions | Configurations | HRM | spo2 o - 4
PPG Heart rate ECG Heart rate :
64.88 6439
PPG (Green)

Amplitude (V)

! [

1 1 i [] ] [ [ 1 [l [ [] 1 [ i [ [} [ [ [ [ [ [ 1 [3
0 025 05 075 1 125 15 175 2 225 25 275 3 325 35 375 4 425 45 475 5 525 55 575 6
Tirﬁe_{_s_? ) ‘

| |
oty JAWWM ‘ ;\‘m\kﬂmﬁﬂ\ﬂpk | J\Wm mﬂf’m
iliLaes, es Lok

] 1 1 0 1 [ [ 1 [ 1 ] [ 1 [ [ [] [} 1 [ [l [} 1 1 1
025 05 075 1 135 15 175 2 235 25 275 3 335 35 375 4 435 45 475 5 525 55 575 6
Time (s)

Amplitude (V)

PASS H program running on corel. CONNECTED @ TEXAS INSTRUMENTS
= S

1
A 3-25. 5K H 0CS112 1£%2 1 HRM £ #E M ECG ¥
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3.2.2.2 FHA BRI S LED Ji & SpO2
K 3-26 F1 & 3-27 JE7~ T3k H SFH 7072 fil OCS112 142411 SpO2 Al ECG #idi .

[ TIDA-01580 LabView Application [
About  Exit
'DA-01580 TiDésigns
BLE Connected? Low Battery Lead Off Detect
Instructions | Configurations ! HRM | Sp02 ] J J
Estimated SpO2 %
9743
PPG (Red) |
=
@
=]
=
§
0 i 1 i [ [} [ ¥ 1
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4
PG {IR)
e
QU
=2
=
é‘ :
E PASS W program running on corel

& 3-26. 5k H SFH 7072 1£%3%) SpO2 ¥ ECG ¥

50
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BEE A B2 R

B8 TIDA-01580 LabView Application | = Iﬂ:ﬁd
About  Exit
'DA-01580 TIDésigns
BLE Connected? Low Battery Lead Off Detect
Instructions | Configurations | HRM | Sp02 2 J J
Estimated Sp0O2 %
95.08

PPG (Red)

Amplitude (V)

Time (s}

I FASS i program running on careD. CONNECTED | ip TEXAS INSTRUMENTS
. e

A 3-27. kK H OCS112 1£/#& 24K SpO2 H#EA ECG Hi¥E
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3.2.2.3 PTT &
K] 3-28 JE/n T PTT ME4E S .
I TIDA-01580 LabView Application i
i-ADOUt Exit - - - - - N
I'DA-01580 riDésigns
BLE Connected? Low Battery Lead Off Detect
Instructions | Configurations | HRM | 5p02 9 o 4
PPG Heart rate ECG Heart rate
67.74 67.97
PPG (Green) |
002
0015 ' : I
= 0.01
o
2 poos-
2
B -2.08E-18-
=
<
[ [ [ 1 [] [ [ [} [ [ [ 1 [ 1 [ [} [] 1 [ 1 [ [} [ 1
0 025 05 075 1 125 15 171 2 225 25 275 3 325 35 375 4 435 45 475 5 525 55 575 6
Time (s)
ECG
=
@
o
2
g
E
<
" i i [ 1 i [ i ] [ i ]
0 025 05 075 1 135 15 175 2 225 25 275 3 3.25 3.'3 3.?5 4 4.25 4‘5 4‘75 5 5.25 5.5 5.?5 6
Time (s
PASS /f program running on coreg.. CONNECTED | Wi TEXAS INSTRUMENTS

& 3-28. EnEE PTT MRS R

NOTE

FENBUYE , MRS PPG {5 5 M & K ) 2 i AL AR IZ 3 D248 SNR SURIBE(R . % T HRM 1
FT, TH BRI S AL 2R SRS AR AT o o0 A BRI 8 75 2L P SRR PR A R R B8 SR A 2
o AMEEMRERIT , B TIFRAISE) S EUE 5 BT RAZM , ORI E SR E
Ao AT LIS IRV BR BT SR OR AL B S M i I B A5 5 (R SRV (E 2 TR A TR R ok T R0 R fﬁ?ﬂ“:ié
EWHIERT , PPG 5 ST RESPORR . X TIXAMEIL , TEERAE RS | W IE 2 A
Bk B v ME BRI s D R LD R .

3.2.2.4 ZEHERI

TIDA-01580 #R skl 1 SR A D fig. Bk LED D2 HA AR HIfR R 2hfE. TIDA-01580 GUI tnli@id i LED
SERSR T R VA A I -

52 JH TR 7055 7] 3 i A 1626 ECG. SpO2. PTT ALl &S % ZHCU476B - MAY 2019 - REVISED OCTOBER 2020
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L B TR Y i

3.2.2.4.1 R SEBIEAN

3-29 IR TSI SR A A I R E (] AFE4900 EVM GUI ) .

GENERAL ECG SETTINGS

ENABLE_PTT [¥]

INA and RLD AMPLIFIER

GAIN_ECG
Gain =12 =]

SHORT_ECG_TO_RLD

ECG LEAD OFF DETECT

CHOOSE_AC_LEADOFF

AC Lead- [7]

AC_LEADOFF_FREQ

PRF/4 |7

POL_ILEADOFFP I
>
Source |Z|

Not shorted to |Z| ——

INP_ECG 0—17 EN_LEADOFF_COMP

ENABLE_ECG_CHOP [¥]

ENABLE_RLD K INM_ECG 0—9———————
POL_ILEADOFFM ¥
ot %m
MAG_ILEADOFF
100na ||
3-29. - FEEBE R B
3.2.2.4.2 AR FEBHE RN

3-30 Jer T Hin SEch s % B (1 AFE4900 EVM GUI )

GENERAL ECG SETTINGS ECG LEAD OFF DETECT

CHOOSE_AC_LEADOFF

ENABLE_PTT[7] DC Lead- | 7]
AC_LEADOFF_FREQ
INA and RLD AMPLIFIER PRF/4 | ¥ RCOMP_INP_HIGH
L -
P = POL_ILEADOFFP . PROG_VCOMP_HIGH
Source [¥] e 115V [¥]
SHORT_ECG_TO_RLD _)—

Not shorted to E | PROG_VCOMP_LOW RCOMP_INP_LOW
EN_ILEADOFF [¥] 065V [x] ‘

ENABLE_ECG_CHOP

INP_ECG 5—17

EM_LEADOFF_COMP

ENABLE_RLD INM_ECG o—e——

RCOMP_INM_HIGH
POL_ILEADOFFM ¥

Sink S _
E| . RCOMP_INM_LOW

_J

MAG_ILEADOFF

1w0na [

& 3-30. ELAL B AL I BLE
3.2.2.5 LB BEE T

TIDA-01580 i S23 T H b R B 45/~ IhhE. WEk LED D3 B MR IFE~IhfE. TIDA-01580 GUI 1A i@ i ff
LED #ic ok 58 tH B /- AR F vt i o 1 HEL VA L S A0 R A B Bl 1.9V
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BELE BE BRI R 4% R www.ti.com.cn

3.2.2.6 B/ HFEBRZHIITE
K 3-31 & ¥ 3-35 JE/R [ B/ E RSB 1 .

A
| 1Al

T

& 3-31. 275 Ibattery (¥ ) - RX_SUP ( % ) . TX_SUP ( 52 ) I Vbattery ( £ ) IEE

Pk-Pk(1}: 72mV Pk-Pk(Z): 72mV Pk-Pk{" ): 30mV
Clear Meas 1 Clear Meas 2 || Clear Meas 3 | Clear Meas 4 Clear
Pk-Pki1) Pk-Pki2) Pk-Pki3 ) <None> All .

& 3-32. &7 Ibattery ( #3t2 ) - RX_SUP EHZ08 ( e ) - TX_SUP LRG0 ( % ) Al Vbattery IS0
(%) KB
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5} 5}

Manual 3 v 942 500ms o1.05000s X1 X2
3-33. Mtk E5 7 BLE ¥ 100ms /&5 ]

i 2 3 4]

4D Mode 2 X > X2
<None> 997.157ms 997.210ms

3-34. &7~ BLE HIARHE #E& K = Bk v
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i

e

"y

w-. .

4D Mode
<None>

3.2.2.7 HZFE
LA TIDA-01580 A HL IR AR KR 4T IR S HEAT SR A K47 it A ik . CR3032 Lyt Al i%E4: T./E 100

AN

X1 CRET 5}
997.157ms | 997.270ms A1 X2

&l 3-35. Bosknidk BLE (3EEST ) Bk

56 JH T BT AL 728 7] F# i A HI 26 ECG. SpO2. PTT FlLF iS4 1%
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4 i
41 FEHE
EREFEME , 550 TIDA-01580 H 1 ¥cit ek

4.2 YpRliE R
BEREYENER (BOM) |, 152 TIDA-01580 B 3044
4.3 PCB #i &L

R R 2 R AL AR R R AT % T S8 BRr s A R HEN . 1 3-1 A& 3-2 239 €7 1 TIDA-01580
PCB AL I AL B o 3 ZE 3 o0k P 20 i Sk AN W S 73047 T R R

4.3.1 EHRA)H

LILIIR4S
nco

| &
| ™
|
=
™
=
| T
| ®
| >
=
| &
=3
| &
|
| &
|
k=
=
E
| &
|
| ©
=
| &
E
| =
| =
| @
il
i

]np27 (Low_Battary_Detsct) &

& 4-1. TIDA-01580 1R [ TH 2
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v

rE jl:esa
189

oE Hesaq.,

o[- Jeage
o b

LoD 9,

oE -t 'es geali

gqr , Tg
pal

VDDS2/3 |

°
o B ololo N E

o D

o &

Ofclo oo ol0n)

& 4-3. TIDA-01580 1R {1 R IF 2

58
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‘Noteviasfor™ ' @ o
Antenna ’ L. ' .
routing \ ' - ) go .
o 5 0 & & o Qo - GND for AFE4900
\ and Power Circuitry . .
5 c o 2 o o 8. 5 ' &
: - N o (=]
GNDfor © @ . . 0'\ %o
CC2640R2F @ "' @ © @ _ :
(Notethevias . @ g - - - - - STAR GND . ‘ o
below IC)/v o e point for the gy . g@ 80 o
©
e C (o} ° board 8@ o
© Q % [ B . 6 (‘.900
° (o] B o
° o Po.o- o
‘ o c o
... .
k 00006000 :° )

&l 4-4. TIDA-01580 X [{13H 2
4.3.2 PD 5 AFE Z [AlffE#:

&l 4-5. PD 5 AFE 2 [HII7A£%
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4.3.3 LED 5 AFE 2 [alfiEs:

&l 4-6. LED 5 AFE 2 [Al {7 4%
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4.3.4 ECG PAD 5 AFE 2 [A]f)i&E#

1
ECG_2_ELECTRODE_RA

Signal from

Signal f
Ignal from Bottom Electrode

Top Electrode

N

\

Connector for
3-electrode
ECG

RLD Out

&l 4-7. ECG PAD 5 AFE 2 [A]i{I75 4}
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4.3.5 BT 5 AFE 2 A&

& 4-8. CC2640R2F 5 AFE4900 2 [A] A4k
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4.3.6 BT R 5 2 HIRERE

& 4-9. CC2640R2F 5 Rk IRl ffIAn 2%
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4.3.7 FHE##g8

& 4-10. FHEH#32 TPS61099 A A ANA LR
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4.3.8 B&E 1T EE e

C43

2

L12 °L ™

2 - NetL12 2

B 4-11. [&JEITHE# 8 TPS63036 KA = MAiLk
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