BIO_AFE Processor BlueTooth
RSTn_ADS RSTn_ADS RF_ON RF_ON
ADS_START ADS_START UART_CTS_BLUE UART_CTS_BLUE

AC_DCn AC_DCn UART_RTS_BLUE UART_RTS_BLUE
UART_TX_BLUE UART_TX_BLUE
SPI_CSn SPI_CSn_ADS UART_RX_BLUE UART_RX_BLUE
SPI_CLK SPI_CLK_ADS UPGRADE UPGRADE
SPI_MOSI SPI_MOSI_ADS FWUP_OK1 FWUP_OK1
SPI_MISO SPI_MISO_ADS FWUP_OK2 FWUP_OK2
ADS_DRDYn ADS_DRDYn RESET_BLUE! RESET_BLUE
ADS_D_ON ADS_D_ON SPI_MISO_SD
ADS_EXT_CLK ADS_EXT_CLK SPI_MOSI_SD!
ADC_GPIO1 ADC_GPIO1 SPI_CLK_SD
ADC_GPIO2 ADC_GPI02 SDCARD_EN SD_card
SDCARD_ON
SPI_MISO_SD
T w - —
O 0O =2 = 4 m 5
;\ R § z & SPI_MOSI_SD
2 < g o { o ' g
2 0 ¢ 3 0 '8 5
o = 28 3 % %5 8 < 9 & SPI_CLK_SD
[ T T N S S
555552225 2 &¢8 SDCARD_EN
SDCARD_ON
Accelerometer
GPIO Power
SPI_MISO_ACL
SPI_MOSI_ACL
VCC_3POA_EN
SPI_CSn_ACL
EN_VCC_3P3
SPI_CLK_ACL
ADS_A_ON
INT1_ACL
INT2_ACL
ACL_ON
SPI_CS_SPARE
[Schematic Name = Top Level
[Title
Health Apps; Kilby-Lab, Texas Instruments
ize Document Number
B SSH-001
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VCce D
VCC_D_ACL
o]
R3 1
47K(no-pop)
c1
0K(no-pop) 1F vee b VCC_D_ACL
u1 RL
VCC_D_ACL A2 AL
-5 VIN  vouT
= B2 B1
S = RS ACLON[ > ON GND °
10K(no-pop)
N
. 338 Ra TPS22901YFPR
0.1uF| << 47K
R6
10K(no-pop) = vDD_I0 ADC3 |13
»—% NC1 GND2 — —
1 = =
%—7 NC2 INTL [~75 [ >INTLACL = =
SPI_CLK ACL [> sCLsPC 2 RES
GND1 7 INT2 {>INT2.ACL
VCC_D_ACL = 28
<0
[agan’}
nno
R7 R8 LIS3DH
27k S 10K(no-pop) ™~
SPI_MOSI_ACL
SPI_MISO_ACL
SPI_CSn_ACL
Ve D
a1 VCC_D_ACL R120
— 27K
2
R9 4| R10 0(no-pop)

~|onfwf

GPIO
o — SPI_CS_SPARE

=

HEADER 4X2 (no-pop)

Pin8; Ground

[Schematic Name = Accelerometer
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HEADER 2X1 HEADER 2x XD connector
c3 c4 R12 .
Resparation path for Channel 1 R13
E1 [~ | E3
2.2nF 40.2K
0-1uF VCC_3P0A m R15 3 D
12 100K(no-pop) C5
c6 47pF(no-pop)
R16 VCC_3P0A VCC_3P0A
10M 1.5nF c7 =
R18 c8 1 0
0 | R19 IN1P 1uF
[ R20 R117
0 27K = 10M(no-poj
2.2nF R21 HEADER 2X1 (ho-pop)
= oM us ADC_GPIO1 R22 R23 H
Ac_pen > 2 4 ADC_GPIO2 1 . . R4 IN1P
B E4 2
us SEIBRIRNIQQ 51K 51K 0(no-pop)
= VCC_3P0A SN74AUP1GO4DCKR VCC_3POA 4 R118
R25 co c10 10M(no-pol
ZoEFEWL>NAAN
o s S2342% é é VCC_D_ADS 47pF 47pF (ho-pop)
R26 NC1 v+ 7 Eﬁﬂﬂn—gggg 0
c12 IN2 com2 & P 53§ aa ) ) B
R27 R28 1 GND NC2 PGAIN oo/ 2 0O
1 PGAIP  O@
TS5A23167DCUR ININ oy ADS_DRDYn . .
51K _L 01351K —L c14 2.2nF R29 NoP P INLP SS;ILgH'?O ADS interrupt to uProcessor
I 47eF I 47PF oM R = m%g SPI_MOSI SPI interface uProcessor
L L ECG path for Channel 2 ] PGAZN e SPI_Csn
= = POAZP I ADS_EXT_CLK
. cis ?
= 4.7nF ns
=
5§3agdss
££032585
HEADER 2X1
c16 c17 R30 .
Resparation path for Channel 1 ADS1292 [ | e
E2 1 | | J VCC_D_ADS
2 I Al 209K |—<:| ADS_START
0.1uF 2.2nF :
35 VCC_3P0A L] R31
B 10K
<] RSTn_ADS
R32
0 (Default: use internal clock) R35
10K(no-pop) B
vCce_D VCC_D_ADS
VCC_3P0A
= ue R38
= A2 Al
B VIN  vouT
VCC_3P0A B2 B1 0
R36 VCC_3P0A VCC_D_ADS ADS_D_ON ON GND
= 0(no-pop)
21 22 c23 Rag  TPS22901YFPR
R40 c19 c20 47K
27K 0.1uF 10uF 1uF
0.1uF 0.1uF H
VCC_3P0A u7
Ac_DCn > 2 4 = = = = = =
rat SN74AUPLGOADCKR VCC_3POA (Decoupling for pin-12/pin-23)
c24 10M us
R42 R43 g
I I NC1 v+
51K 51K com1 IN1 (5 IN2N
c25 c26 2.2nF Ra4 IN2 com2 [
47pF 47pF 10M _L_ GND Ne2 A
— — L TS5A23167DCUR
i i - [Schematic Name = BIO_AFE
_ [Title

ECG path for Channel 2

Health Apps;

Kilby-Lab, Texas Instruments

ize Document Number
B SSH-001
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5 | 4 | 3 | 2 | 1
(Remove this R, when we need to use CC-debugger to power this nBlue module)
VCC_D_BLUE (JTAG for either the MSP430 inside nBlue
or the MSP430 inside EZ430-RF256x adapter) vee b ) rag TCCGBHE
A2 Al
R45 VIN VOouT
B2 B1 0
27K RF_ON ON GND D,
(RST/SBWTDIO) Ray  TPS22901YFPR
VCC_D_BLUE 47K
[e2
c27 )
1.5nF
CON4 (no-pop) = =
= c28 c29
0.1uF 10uF R4g
(TEST/SBWTCK) RS0 = 0
R51
0(no-pop) AN ——4
VCC_D_BLUE 0
R52 R53 RS54
0(no-pop) 0(no-pop) AN—4
0
R55 R56
0(no-po —— AN
(no-pop) RS7 .
0
R58
0
GNDO PIO_5 :'gg ;FWUP70K1 0
NCO PIO_2 53 FWUP_OK2
RESET PIO_9
ADC_1 ADC_0
SPI_MISO GND2
SPI_CSB PIO_14 = RS9
SPI_CLK [23%) 9, USB DM | N
7 6o VCC_D_BLUE 8 | Spimos! C‘E‘ é‘éé £ ussop [ <___]UPGRADE ]
— 0BEEEE e Ré1 o
1 2 0 0ZLIIIND R62 VCC_D_BLUE
3 4 >0D55555> 27K
R63 5 6 nBlue s 0
AA 7 8 2 R64
9 10 VCC_D_BLUE R65 R66
2.7K(no-poj -} -}
(no-pop) — ‘f . 0(no-pop) 0(no-pop)
—= c30 = R67
1nF(no-pop) HEADER 5X2 (no-pop)
ca1 c32 =
0.1uF 10uF 0 R68 B
VCC_D BLUE < JuART Rx_BLUE (SPI_SOMI)
= 0
O(no-pop) UART_RTS_BLUE
(SPI interface on this connector is for packet sniffing) guARTicTsiBLUE (SPI_SIMO)
(pop this R, when we need to use CC-debugger to power the nBlue module) - R70
>UART_TX_BLUE
0
VCC_D_BLUE
R72 18
R71
R73 10K(no-pop)
0 Connector for EZ430-RF256x Target Board
RESET BLUE [ >——AAN 3. RST/NMI/SBWTDIO .
= 4. TEST/SBWTCK (Watch the pin orders!)
0
VCC_D_BLUE R74 |
Q .
CON6 A
0
VCC_3P3_A
R75 [Schematic Name = BlueTooth
[Title
0(no-pop) Health Apps; Kilby-Lab, Texas Instruments
ize Document Number ev
B SSH-001 0.1
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R77

R76
10K(no-pop) 0(no-pop)
VCC_3P0A
(Analog supply; default 3.3V) VCC_3P3 A U1 o
VCC_BAT Step up convertor VCC_3P3_A R8
- u12 -0 - A IN  OUT [ *
X—2NC1 NCO[75—X
A2 Al L1 4 3 0
VIN  vouT VCC_3P0A_EN > EN  GND
Y Y
ADS_A_ON B2 B1 4.7uH caa
_A_ ON GND Rel —— c33 TPS72730DSET UF
u13
R79 TPS22901YFPR o 580 47K 1uF
27K VIN EN [¢g =
FB Lz -
GND  VOUT — — ]
- %7}: = 3.0V Analog supply
L L TPS61221DCKT ul (The regulator provides better supply;
= = Re2 if it is not needed, it can be bypassed)
EN_VCC_3P3 [ > 10K(no-pop)
R83
100K
(Qutput is programmed by these 2 Rs)
VCC_BAT R84 -
0(no-pop) SwW1
2 5002
NK236WH Step down convertor (Digital supply; default 2.5V)
B -
VCC_BAT vce_D
BT1 NS u14 L2 R85
1
I | | | * VIN SW P
HEADER 2X1 CR2032 battery holder [ 4 | GND 3 0
X 2% EN  FB R87
RE6 —| MODE 576K c38
(For system current measure) = 4 0(no-pop) TPS62260DRV 22pF
. 10uF C39
10uF
R88
HEADER 2X1 R89 182K
J10
(For connecting 3.0V bench power supply) o
™2 ™3 P4 ™5 6
TEST POINT TEST POINT TEST POINT VCC_3P3_ A TEST POINT VCC_3P0A TEST POINT vee b
- - - - -
[Schematic Name = Power
[Title
Health Apps; Kilby-Lab, Texas Instruments
ize Document Number ev
B SSH-001 0.1
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Ji4 These 2 through holes are used to
connect a LED mounted on the case vee_b vee b vee_b
1 VCC_D
[ 2
R90 R91 RO2 VeC 3P A VCC_D_SFL
HEADER 2Xa(norpop) 7R§g VCC D_SFL  VCC D Ofno-pop) O(ro-pop) Ofno-pop) A2, AL
- = VIN  vOouT
B2 Bl
n = ADS_D ONG_R/gj/\,— N OND
(JTAG for the main MSP430) - R95 R96 Ro7 Ro8 R99 TPS22901YFPR
D1 0 15K 0 0(no-pop) 0(no-pop) R100
VW ep 47K
(Yellow) [N 27K(no-pop)
X R101
vce_D vCce_D = = =
CON4 ADS_A_ON < AN VCC_D_SFL = =
0
R102
47K (TEST/SBWTCK) R103
27K
sw2 SDCARD_EN <~} J_ ca a2
55 (RST/SBWTDIO) | Uis VCC_D_SFL
PB J_ l To.zzm: To.zzm:
ca3 8
csn vee
L5nF vtz 3|8(3[3/3(B|B[5[B B8[B[0 B(F - R104 DO  HOLDn ;
i OXNXOXEZNX®OWNSxa D wen LK 5
== — o z w GND DI .
= = Dggdeggggsgggagg o L (128 Mbits SPI Flash)
SEecEs28xz >>3 3> = W25Q128FV
Brpop3ky a o
0eeERLG
2 5 )
s 5 9
z a W
s =
2 48
vce b
- 5— P6.0/CBO/AD © P4.7/PM_NONE [—7= UART_CTS_BLUE
UPGRADE P6.1/CB1/AL P4.6/PM_NONE [—Z5 UART_RTS_BLUE
RESET_BLUE P6.2/CB2/A2 P4.5/PM_UCAIRXD/PM_UCA1SOMI [—75 UART_RX_BLUE
cas ca5 ACL_ON P6.3/CB3/A3 P4.4/PM_UCALTXD/PM_UCA1SIMO |77 UART_TX_BLUE
VCC_3POA_EN P6.4/CB4/A4 P4.3/PM_UCB1CLK/PM_UCA1STE |73 SPI_CLK_ACL
0.1UF 10uF EN_VCC_3P3 77| P6.5/CB5/A5 P4.2/PM_UCB1SOMI/PM_UCBISCL [75 SPI_MISO_ACL vee b
: FWUP_OK1 §| P6.6/CB6/AG P4.1/PM_UCB1SIMO/PM_UCB1SDA [T SPI_MOSI_ACL -
FWUP_OK2 9| P6.7/CBTIAT P4.0/PM_UCB1STE/PM_UCALCLK |75 SPI_CSn_ACL
RF_ON 0| P5.0/A8/VREF+/VeREF+ DVCC2 |39
AC_DCn P5.1/A9/VREF-/VeREF- DVSS2 [3g J_ ca7 J_ cas
AvCCl P3.4/UCAORXD/UCAOSOMI PI_MISO_SD
P5.4/XIN P3.3/UCAOTXD/UCAOSIMO PI_MOSL_SD 0.1uF J0uF
P5.5/XOUT P3.2/UCBOCLK/UCAOSTE '
Y1 AVSS1 P3.1/UCBOSOMI/UCBOSCL
32.768KHz DvCCl P3.0/UCBOSIMO/UCBOSDA
DVSS1 P2.7/UCBOSTE/UCAOCLK
. « 8 vce_D
X 3 o < Pl_CSn_ADS
g 8 3 & o
22pF g g ¢ s (no-pop)
8833533932383348 vee b 50 5L
vce b vce b WIIIIIIILILLILE 0.1uF 10uF
AN~~~ 0
O0S99AIMWERSAINING
cs52 Qridddddddaanaaaa
g W N a o Ry M I MY M M« MY MY Mo M R107
J_ cs3 J_ cs4 R119 R108 0.47uF MSPA30F5528IRGC oo oo lalelen = ool leo [on o Jealea 27K
NN N [N AN [0 (oo | o)
0.1uF 10uF 150K 150K = [—>RSTn_ADS
L ADC_GPIO2 [ >ADS_START
= | ADC_GPIO1
INT2_ACL
sws SDCARD_ON ;1'29
" vee o H H W DIP.2 GPIO L———{ > SPI_CS_SPARE R110
HEADER 2X1 > ADS_EXT_CLK
INT1_ACL L
(Operation mode selection) j ADS_DRDYn o =
To Push Button Ri11 2
N 150K 1T

0(no-pop) [Schematic Name = Processor
(An push button mounted on the box will be connected here; R113

when the button is pushed, this pin should be "0" momentary) 47K ECS-3525-080 Title

Health Apps; Kilby-Lab, Texas Instruments

ize Document Number
= B | ssH-001
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5 4 3 2 1
VCC_3P3_A
U1 VCC_3P3_SD
A2y N vour AL
SDCARD_ON B2y on onp B
R114 TPS22901YFPR
47K
VCC_3P3_SD
R115
47K
VCC_3P3_SD DM3BT-DSF-PEJS
—
3
SDCARD_EN > - 3
SPI_MOSI_SD
. - ] ‘5‘ MicroSD card connector
css l 56 SPI_CLK_SD > =
7
10uF 0.1uF 8
T R116 =
. 4 —
L SPI_MISO_SD
= J13

1K

(Since the stardard SD card spec requires 3.3V, so the analog
3.3V will be used to supply the SD card; software needs to turn
on the analog 3.3V power and set ""SDCARD_ON" to

HIGH before using SD card)

ISchematic Name = SD_card
[Title
Health Apps; Kilby-Lab, Texas Instruments
Size Document Number Rev
A SSH-001 0.1
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