Design Note:
When uP detects
VBATT >2.75V
activate SHDN# to Design Nofte:
reduce DC-DC 2M2 0402 For 2 x AAA option - R32, R43 should be N/F
converter quiescent For Li-lon option - L4 should be N/F, Design Note: 560R_0402
current SHON# R32 should be OR These parts will be N/F for
) production/evaluation
+VBAT_IN +VBAT_Li-lon_IN

unifs LED1
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R32  N/F_0402
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c32 O Design Note:

restpan | VOUI =275V O— R34
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Test Point 180K_0402
0R_0402 LQH32CN100K33L_1210

u13 D4 L4
R37
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SHDN  LBO [H4— ZHCS400

240K_0402 SHDN#

1M2_0402
BLM15AG102SN1

—ANNAN———— 5

C34 _| RB38 100K_0402

7] R39

R40 REF GND 10uF_6.3V_Tant_A 10uF_6.3V_Tant_A .
R41 OR_0603

200K_0402 MAX859CUA

FB ouT c33

C35

1M2_0402
MAX8880ETT

100nF_0402

R42 OR_0603 C36 1~

10uF_6.3V_Tant_A
N\ ; AGND =

Layout Note:
EP = Exposed Paddle,
+VBAT_OUT

mounted underneath
device
R152 N/F_0402

Q10 +VBAT_Li-lon_OUT
IRLML6401PBF

) BT1 BT2 +
2 J_ J_ 3 Positive POS 2

Negative GND H

AAA Battery Connector MOLEX 53048-0210m J_ PCB Should Be Marked: HIDA1 224_A_2_1 _PCB
_‘ R153 Li-lon header =

Layout Note:
100K_0402

hidalgo
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+VBAT_OUT

+VBAT_Li-lon_OUT

R43
+VBAT_IN +2V7
O0R_0402
+VBAT_IN D5 c113 c114 c115 c116
2 A zHCs1000 = =
10uF_6.3V_Tant_A 100pF_0402 J5 100pF_0402 10uF_6.3V_Tant_A
J4 o 1 2
1 3 4
N sP1 il = = I
3 SEM_TXD RAD 7 SEM_RXD_RADIO
4 ) C"afge MUM 9 10 HU
5 [i-fon Charge Coda PC3 MM _REQ 11 12 RADIO _RESET
A | RESET# 1 14 RADIO_ON/OFF
7 L5~~BAM15AG102SN1 __ GPIO 1 +2V7 BZX384 c12 SYS TICK 15 16 sCl
8 L6~~BAM15AG102SNT___GPIO 2
9 MOLEX 55558-0168
[0 T
11 L7~~BAM15AG102SN1 __ SEM TX C"afge
M15AGT02SNT __SEM RX c117 cig = [ilon Charge Coda PC3 Ra56R/ 0402
¥ 100pF_0402 10uF_6.3V_Tant_A Design Notes:
14 3 16T P uro-Sv_tant/ RADIO_RESET = MM_RESET#
SAMTEC FTS-107-01-L-D Q8 = = R45 should be OR when the Minimitter radio is fitted
External Interface IRLMLG401PBF R127
Connector 100K_0402
EXT 2V7_SW
100K.0402 Design Note: SEM_RXD_RADIO - GPIO 2
Z _SEM RXD RADIO > | |51 GPIOZ
0=Ext. 2V7 ON SEMTXD RADIO PEO (RXDO/PDI) PAO (ADO)
1 = Ext. 2V7 OFF é_—:‘- PE1 (TXDO/PDO) PA1 (AD1) RADIO RESET > SWITCHER_SHDN
IMP#_LEAD_SEL_2 K57 [EAD SEL T PE2 (XCKO/AINO) PA2 (AD2) VBAT TEMPE SEL
IMP# LEAD SEL 15 | [ 48 VBAT TEMP# S
PE3 (OC3A/AINT) PA3 (AD3)
laz
BELT_OFF)>—xp5——2-{ PE4 (OC3B/INT4) PA4 (AD4) ACC_X-Y_ST
Grot1 0 7] fae <
+VBAT_IN MOM PE5 (OC3C/INT5) PA5 (ADS5) ACC_Z_ST
TOM—————2—{ PE6 (T3/INT6) PAG (AD6) [-45—————————————>>ECGT_FILT_SEL
91 pE7 (ICP3/INT7) PA7 (AD7) [F44———————— > ECG2_FILT_SEL
_RADIO ON/OFF 10 | S5 las o
R50 géEIO ON/OFF PBO (§8) PCO (A8) PSU_ECGT
sck 1] [as <
PB1 (SCK) PC1 (A9) PSU_ECG2
. 12 ] [az <
1M_0402 PB2 (MOSI) PC2 (A10 PSU_BELT_RESP
13| [a8 <
PB3 (MISO) PC3 (A11) PSU_IMP_RESP
13
HBAL TATIS svs TICK *—141 PB4 (OCO) PC4 (A12) PSU_TENP
S 15 1 pps (0c1A) PC5 (A13) |FA0————35PSU_ACC_X_Y
16| [a1 <
3 PB6 (OC1B) PC6 (A14) PSU_ACC_Z
[a2 <
ci1e R52 OM—U— PB7 (OC2/0C1C) PCT (A15) BELT_RESP_GAIN
10nF_0402 1M_0402 Test Point £061 PFO (ADCO) PDO (SCUINTO) | 25 SEM_RXD_RADIO
LEAD_OF! ;§j ECG2 PF1(ADC1) PD1 (SDAVINT1) R46 OR 0402 SEM R R_WAVE
L L IMP_RESP BELT_RESP PF2 (ADC2) PD2 (RXD1/INT2) —ﬂ—%
= = IMP# LEAD SEL 1 s Prs (a0C9) PD3 (TXD/INT3) | 28 RA7 0402 SEM_TX
VBAT_STATUS 4 PF4 (ADC4/TCK) PD4 (ICP1) [F22—x
ACC_X PF5 (ADC5/TMS) PD5 (XCK1) 30— EXT 2V7 SW +2V7
7 [a1 7 EXT 2v7 sw
VBAT TEMP# SEL_ TEMP), 5 ACC_Y PF6 (ADC6/TDO) PD6 (T1)
[32
N2 GND ACC_Z PF7 (ADC7/TDI) PD7 (T2) S>MOTOR_DRIVE
R129 R48 Design Nofe: ADGTEBRMEZ J— R49
0=5xB AGND PEN [-L—x
47K_0402 47K_0402 1=SxA X1 I PGO (WR) 725 —X 47K_0402
CSTCCBMO0G53 1 PC1(RD) [T
= 24 PGZALE) Toh RESET#
25 xTAL1 RESET
AGND XTAL2 x2
TOSC2/PG3 (18 X1
o7 — <" TOSC1/PG4 X2 o7
7 EQ157 32.768KHz T
vec (52
LQH32CN100K33L_1210 21 )|
R51 +2v7 64 vee
22 Avee 2o
200K_0402 AREF a GND 75 c38 c30
Design Note: c40 GND - GND E
r.~—«—~—"~"—"~"""""""/"7>"/""“">"”>"/""/"”/”” 1 [eZ3] _ : = 100nF_0402 | 100nF_0402
! Design Note: I VREF = 2.2V 100nF_0402 ATmega128L-8MI (MLF)
! Flashing 'processor active' indicator ! RS3 10nF_0402 X
| These parts will be N/F for ! 300K 0402 l_ 1 Layout Note: 1 L 1
| rodugﬁon/evolucﬁon units | - 1 ’ EP = Exposed Paddle, ’ ’ ’ ’
: P : ) 11 u17 mounted underneath
| | . device
I SYS TicK R44 . 360R_0402 | 0U>J_'
I ~IRR I c120 .
| | P OPA348AIDCK
| LED2 | 10nF_0402 2M2_0402 o
: < Red_LED_0402 : NAGND
! A | AGND AGND
| |
I = I
Lo J
IF hidalgossee
fle . .
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+VBAT_IN

D1 C1  180pF_0402
Layout Note:
BAV23S ECG BIAS R's and C's on input to U2 Layout Nofe:
+2V7 must be placed as close to This net i :
U2 inout bl +2V7 R1  10M_0603 snetisa
input as possiole. /powersupply line
R2 c2 1 I BLM15AG102SN1 /
AGND anov, c3 c4
10M_0402 10nF_0402 I I <KPSU_ECG1
" v J oD c121 10nF_0402 10uF_6.3V_Tant A 5> RWAVE_IN cs )
rHF |2 > U1 2.2nF_0402 AGND AGND 10nF_0402 10nF_0402
R130 22K_0402 u2
Coda PC3 390K_0402 4 a ADB23ARM c7 G=212 4 AGND AGND
oy ¢ 10uF_6.3V_Tant A R4
cs 8|y RG- 6 I¢ . 4 u3
g2 res X I ) R6
1 1
N/F_0402 E y 2| "2 47K_0402 o1 SSECGT
AGND N == o T 47K_0402 J_ c10
© OPA345NA
a3 NV AGND R7 R8 o 33nF_0402
+2v7 +2v7 6K8_0402 1M5_0402 R9 R10 AGND
N AGND
Y | 1M5_0402 47K_0402
ct1
BIAS_RAIL cr2
WBAT_IN c13 10nF_0402 s | 10nF_0402
D2 10nF_0402 AGND AGND
o oD / s BIAS_RAIL
BAV23S U6
EceBias [+ 4 ‘C{ Hvop st
} 4 . \ 3 515 s |8
3 1 R131 22K_0402 3 1
2 OPA348AIDCK c122 OPA348AIDCK GND N KECG1_FILT_SEL
AGND R11 o 290F 0402 AGND ADGT19BRT Design Note:
2nF_( AV 4 . . .
10M_0402 ci4 Baseline Resotration Bandwidth Select;
NV AGND AGND 0= Ambulatory
J2 R14 oo N
B R12 47K_0402 1 = Diagnostic
Coda PC3 390K_0402 NV AGND
R13  N/F_0603
c15 +2v7
N/F 0402 >>RESP_IN_LHF
AGND c16 +2v7
anov,
10nF_0402
c123 C17  180pF_0402
K RESP_DRIVE_LHF e 'AGND R132
1 u7 2.2nF_0402
N/F_0402 Layout Note:
4 / )
oy ¢ ¢ R134 OR_0402 R15  10M_0603 Thisnetisa
3 1 R133 22K_0402 PSU_ECG /powersupplyhne
> OPA348AIDCK ) L2
o I BLM15AG102SN1 /
c18 c19 PSY ECG {PSU_ECG2
NV AGND 8 10nF_0402 10uF_6.3V_Tant A c20 c21
g o
U N AGND AGND 10nF_0402 10nF_0402
S 1 us
+VBAT_IN N 2 AD623ARM c23 G=212 4 AGND AGND
D3 - 10uF_6.3V_Tant A R18
RG-
| = oup-6 ¢ . 4 U9
BAV23S ECG BIAS o= RG+ " 47K_0402 ) e
+2V7 ! HeEr - o1 S>ECG2
T R135 22K_0402 d T 47K_0402 J_ c24
c124 OPA345NA
R20 R21 o 33nF_0402
R22 c25 2.2nF_0402 0402
AGND +2V7 +2v7 6K8_0402 1M5_040 R23 R24 AGND
10M_0402 10nF_0402 AGND NV AGND 1M5_0402 47K_0402 N AGND
J3 R25 1 AGND 4
RHR H 1 u10 c26 car
> 4 BIAS_RAIL
Coda PC3 390K_0402 o0 SSRESP_IN_RHR 10nF_0402 i1 | 10nF_0402
c28 . ;;AGND “ AGND
OPA348AIDCK Layout Note: BIAS_RAIL
N/F_0402 : Y y . / u12
N R's and C's on input to U8 4 > 4
AGND must be placed as close to ‘C{ VoD st
\/AGND U8 input as possible. '\ 3 5p s2 |8
3 1
C RESP_DRIVE_RHR N opA34BAIDCK GND IN < ECG2_FILT_SEL
Layout Note: A4 ADG719BRT Design Note:
J3: Coda PC3 requires a larger pad underneath the 2o AGND Baseline Resotration Bandwidth Select;
PCB to accomodate RS: 527-347, 5mm diameter [ 0= Ambulatory hidolgo-:.- YY)
washer \ 1 = Diagnostic
2.2uF_10V_Tant A R27  47K_0402 ifle |- ECG q
Equivital - E Front En
N AGND
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R28  N/F_0603 3 D t Numb Drawn B Rev/l
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+2V7_R-Wave +2v7
L16  BLM15AG102SN1
. ~ .
l c138 c140
c139
10nF_0402 10nF_0402 D7
10uF_6.3V_Tant A
AGND AGND AGND BAV70
+2V7_R-Wave
+2V7_R-Wave
+2V7_R-Wave
+2V7_R-Wave R98 +2V7_R-Wave
+2V7_R-Wave Re9 22K_0402
R100
750K_0402
S60K_0402 R101 Q3 R102
1M8_0402 BC857BLT 1M2_0402
[ Q2
cs7 1
1 BCB57BLT1
10nF_0402 R103
_( i P!
css AGND AM7_0402 “ 47nF_0402
1F . 3 uze R105 R106 c89
c90 , 1 Q4 AGND
47nF_0402 o BC847BLT1 4M7_0402 3M3_0402 22nF_0402
R107 co1
Qs co2 R108 220nF_0402
R-WAVE_IN ) BC847BLT1 o2 L CH41 TLV2401IDBV R109 c142 9
56K_0402 68nF_0402 22nF_0402 1M_04( " AGND
co3 § 4p7_0402 AM7_040: 4p7_0402 R110
AGND
100nF_0402 4K7_0402
R111 AGND AGND
AGND AGND  BIAS_RAIL AGND co4
2K2_0402 R112 100K_0402 AGND m
R113 r
100nF_0402
AGND 100K_0402 R114
1 ©ces 750K_0402
47nF_0402
BIAS_RAIL
AGND AGND
+2V7_R-Wave
+2V7_R-Wave +2V7_R-Wave +2V7_R-Wave
co6
+2V7_R-Wave TP5
R115 R116 R117 10nF_0402 o
330K_0402 1M5_0402 1M8_0402
— = = AGND :
R118 co7 Test Point
6M8_0402 | — N vz
’ 4 S>R_WAVE
ar 22nF_0402
R119 BCBATBLT1 1 74AHC1GOAGWIT1
. 1 a6 R120 c143
VN BCBATBLT1 )
560K_0402 10M_0402 " 457 0402
R121 c144 AGND
1M2_0402 4p7_0402 AGND AGND
R122
AGND AGND Rz o8 1M5_0402
6M8_0402
. 100nF_0402
AGND AGND
lr hidalgo
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Layout Note:

Layout Note:

BIAS_RAIL ) A / )
T This netis a This netis a
power supply line power supply line
L11  BLM15AG102SN1
PSU_IMP LYY K PSU_IMP_RESP
c55 J_ C56
R69
10nF_0402 10nF_0402
180R_0402
L12 cs57 c58 d AGND AGND
LQH32CN470K23L_1210 T 220F_0402 T 220nF_od02 31 U21A
o1
C60 R70 ce1 R71
IMP_DRIVE >>——| it ! 2~ F opaszssen
100nF_0402  3k3_0402 100nF_0402 180R_0402 J R72
4 PSU_IMP
c62 c63 10K_0402
= N AGND
4p7_0402 4p7_0402
c125
AGND AGND
Design Note: U3 10nF_0402 o 3
Respiration Drive
BIAS_RAIL 2 S1A VoD AGND | i} ~ N >>RESP_DRIVE_LHF
IMP# LEAD_SEL 2 < 1 i b1 |10 10nF_0402 BLM15AG102SN1
Design Note: 4150  p2}B
R136 e 0 = Impedance Resp =528 a | ??4 L14
4K7_0402 d 1 = Lead Off Sense M {} LYY >>RESP_DRIVE_RHR
ADGT736BRMZ 10nF_0402 BLM15AG102SN1
5 [ U218
R138 } R137 47K_0402
. 6 ( NV AGND
p OPA4345EA
4K7_0402 J R139
c126 c127 4
= 270K_0402
4p7_0402 4p7_0402 N AGND PSU_IMP
AGND AGND o
Design Note: 3 [ u31-1 b0
Lead OFF Drive
oy
2 ( o BAVTO
OPA2345EA
~ S>LEAD_OFF
N AGND
R140 OR_0402 c130 R142
PSU_IMP R141
100nF_0402 220K_0402
N/F_0402 C129 N/F_0402
c65 PSU_IMP
1L
RESP_IN_LHF ) i} R74 'AGND
100pF_0402
c67 c68
R73 100K_0402
10nF_0402 10uF_6.3V_Tant_A PSU_IMP
220K_0402
R75 AGND AGND
220K_0402 d c131
BIAS_RAIL 3 u22 10nF_0402
D6
R143 OR_0402 1 1 AGND
BIAS_RAIL } D o
R144 4 ( « BAVT0 ©89
p OPA345NA )| 5 U312
N/F_0402 o 71
R145 OR_0402 0.47uF_25V_Tant_A oy 7> IMP_RESP
NV AGND 6 (
R76 p OPA2345EA
220K_0402 N
R146 220K_0402 cr2 R77
R81 NV AGND
[e24] N/F_0402 10M_0402
m 100K_0402
RESP_IN_RHR ), i} crn
100pF_0402 m R78 10M_0402
1 R80
R79 2.2nF_0402
220K_0402 C74  2.2nF_0402
220K_0402
BIAS_RAIL
BIASRAIL lr hidalgo«
tie .. B .
Equivital - Impedance Respiration
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—— < PSU_TEMP

c48
10nF_0402 TP4 T T T T
c104 C105 c106 c107 c108
AGND O

Test Point N/F_Tant_A N/F_Tant_A N/F_Tant_A N/F_Tant_A N/F_Tant_A N/F_Tant_A
L U19
R64 ) ) ) )
oyp>—4 N\ AGND

q 270K_0402
" OPA348AIDCK C50

2M2_0402

C49 R65

10nF_0402 15K_0402

10nF_0402

AGND AGND .~ AGND

AGND C102

R66 R67 N/F_Tant A | N/F_Tant A

2M2_0402  390K_0402

Layout/Design Note:

T1: Mount Underneath PCB.
0805 Pad for optional

SMT thermistor

Layout Note:
General decoupling capacitors

Design Note:

These capacitors are currently Not Fitted
If required fit 10uF_6.3V_Tant_A

RS: 406-9794, AVX P/N: TPSA106K006R 1500

1M_0402 2M2_0402

C79
C80
10nF_0402
R93 10nF_0402
AGND Design Nofte: AGND

p U4 Ro4 System rail bias = 1.10V 300K_0402 p V%

R92

2M2_0402 BIAS_RAIL

ECG_BIAS

R95 Design Note:
ECG Bias = 0.5V

c85 C145
10nF_0402 10uF_6.3V_Tant A
AGND

4

oup—4 ou

C81 R96 q OR_0402 . R97
= " OPA348AIDCK C83 C84 C82 —
10nF_0402 2M2_0402 = 200K_0402.

10nF_0402
AGND

0R_0402

P OPA348AIDCK
10uF_6.3V_Tant A 10nF_0402

.~ AGND

.~ AGND .~ AGND AGND .~ AGND AGND

AGND

hidalgo
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Layout Note:

This netis a

power supply line
L15  BLM15AG102SN1

PSU BELT o LYY K PSU_BELT_RESP
+2v7 _I_ ca2 _I_ c110
10nF_0402 10nF_0402
R55 AGND AGND
10M_0402
c43
Al
71 R57
10uF_6.3V_Tant_A +2V7 .
RS8 >>BELT_RESP
10nF_0402 300K_0402 270K_0402
470K_0402 C45
c111
AGND AGND 220nF_0402
10nF_0402
+VBAT_IN uzs  AGND AGND
Do R59  33K_0402
1L RBQ A 180K 0402 4 2
BAV23S als RANA §1 vbD R61  10M_0402
R125 C46  220nF_0402 R124, 100K 0402 g 5 i
s2 D als
C47  2.2nF_0402

3
3 -
390K_0402 BELT_RESP_GAIN >>-I’—L IN  GND
| BIAS RALL ADGT19BRT ost BELT

J6
AGND Design Note: 4
0= Low Gain R126 47K_0402
Design/Layout Note: Coda PC3 R62 c112 1 = High Gai NV AGND C76
N =Hi an
The resp band willbe strung 7 NIF_0402 100pF_0402 < 10nF_0402
between these two studs I
AGND
1
Layout Note: 2v7 PYBELT_OFF
J6/J7: Coda PC3 requires a larger pad underneath the a Design Nofe:
\F,’Vil:rjce)roccomodcfe RS: 527-347, 5mm diameter ros Belt Off Detection:
0 = Belt OFF
2M2_0402 1=belt ON
R87  N/F_0402
R89
100K_0402
AGND
Layout Note:
This netis a
power supply line
L10
YN K PSU_ACC_X_Y
_I_ cs1 BLM15AG102SN1
Layout Note: 1OnF 0402
Accelerometer Orientation; e Layout Note:
X Pins 13 o 16 must face AGND Thisnetisa
the TOP of the product power supply line
v $43% o2
ADXL322JCP <PSU AcC.z
* 2289
Hne xout [H2 ACC_X J8
ACC_X-Y_ST Ne P ACC psu |- 10nF 0402
YouTt 4;{’ P> ACC_Y AGND [-2 <ACC e
Design Note: Re8 233, lNC _I_ C83 C54 BW = 54 Accgéég F4———acc z
Self Test pin 47K_0402 ooozu 1uF_0603 1uF_0603 = onz ~AxTs Accalerometer IIF
1=5T ok AGND
0 = Normal Operation AGND AGND
Layout Note:
AGND Ep = Exposed Paddle,
mounted underneath
device
hidalgo
Belt Resp/Off, Accelerometer X-Y + Z Interface
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+VBAT_IN
R147 15R_0603
C132 R148 15R_0603
10uF_6.3V_Tant_A
R149
MOTOR_DRIVE,
1K_0402
C134
10nF_0402 |

Q9
R150

BC817-40

C133
5K6_0402

[ 100pF_0402

J9
_ ] €135 J C136
—~
N/F_Tant_A

KHN4NZ1XB_Motor

C137

R151
10nF_0402 100pF_0402

Layout Note:

100R_0402

off the paste mask

At least 700mA (ideal TAmp) tracking required in this area
The pads for the motor contacts must be blanked

fitle

Size
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