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Title

Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

Block 3
Impedance Circuit

Resp#2_IP_Buff

Resp#1_IP_Buff
Resp_Out

Resp_Drive_RA

Resp_Drive_V5

50kHz_clock
V_REF_ECG

Block 1
ECG Front end

ECG_OUT_V11

ECG_OUT_V5

ECG_OUT_Flying

RA_ELECTRODE

V5_ELECTRODE

FLYING_ELECTRODE

LA_ELECTRODE

LL_ELECTRODE

Resp#1_IP_Buff

Resp#2_IP_Buff

V_REF_ECG

Block 5
Radio Transmitter

DATA_IN

ENABLE_IN

Block 4
Digital Section

RF_DATA

RF_EN

AUX_RXD

CLK_50KHZ

ADC0
ADC1

ADC2
ADC3

ADC4

AUX_STATUS

AUX_TXD

Block 2
Power Supply

BATT_STATUS

V_REF_ECG

V_BAT
J3

Power

1
2

L16 BLM11A102S
J5

SMK2009-0201

1

2
3

4

L17 BLM11A102S

J1

ELCO 4way

1
2
3
4

J2

ELCO 3way

1
2
3



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Gain and Demodulator

Square to sine conversion

Constant current feed

Final Amp
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Title

Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

V_REF_ECG

V_REF_ECG

2.7V

AGND

AGND

AGND

C60
22n

+

C55
0u47
25V

+

-

U13D
LMV324

12

13
14

R44
220K

C54
2n2

C26
100n

R54
3K3

R50
220K

R52
22K_0603

R47
220K

R43
220K

L14
BLM11A102S

L15
BLM11A102S

R49
220K

R45
220K

+

-

U13A
LMV324

3

2
1

R42
10M

C58
100p

C63
4p7

TP15

R48
1M

C62
4p7

TP16

U13E
LMV324

4

11

V+

GND

C61
100n

+

-

U13B
LMV324

5

6
7

C68
10n

R46
47K

R55
180R

C57
22n

C53
100p

C59
220n
0805

D2
BAW56

R51
33K_0603

C69
100n

+

-

U13C
LMV324

10

9
8

R64
10K

C67
10n

C56
100n

R56
180R

R57
33K_0603

+

-

U12C
TLV2454

10

9
8

L8
LQH3C470K24

R63
220K

Resp#1_IP_Buff

Resp#2_IP_Buff

Resp_Out

50kHz_clock

Resp_Drive_RA

Resp_Drive_V5

V_REF_ECG



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(ECG and Resp)

(ECG and Resp)

(Reference)
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Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

Resp#1

V_REF_ECG

Resp#2

Ref_i/p

Resp#2

V_REF_ECG

Ref_i/p

Ref_i/p

AGND

AGND

AGND

AGND

AGND

AGND

2.7V

AGND

AGND

AGND

+
C72

1u0_25V_CaseA

R17
1M

R67
10K

U12E
TLV2454

4

11

V+

GND

R37
1M

R65
10K

C52
100n

R66
10K

+

-

U11D
TLV2454

12

13
14

C37
4p7

+

-

U10B
TLV2454

5

6
7

+

C38
1u0_25V_CaseA

C44
1n

R39
100K

R36
1M

U10E
TLV2454

4

11

V+

GND

+

-

U11B
TLV2454

5

6
7

R21
22K

R35
10K

C29
100n

C70
100n

+

-

U11A
TLV2454

3

2
1

C28
100n

+

C42
1u0_25V_CaseA

+

-

U12D
TLV2454

12

13
14

R22
10M

C51
1n

+

-

U10C
TLV2454

10

9
8

R32
22K

+

-

U12B
TLV2454

5

6
7

C39
4p7

+

-

U10D
TLV2454

12

13
14

+

C31

4u7
10V

+

-

U12A
TLV2454

3

2
1

+

C46
1u0_25V_CaseA

+

C32
1u0_25V_CaseA

R24
10K

R18
1M

R29
270K

R16
10M

C41
1n

U11E
TLV2454

4

11

V+

GND

L9
BLM11A102S

R25
10M

L10
BLM11A102S

R31
10M

L11
BLM11A102S

R34
10M

L12
BLM11A102S

C34
1n

L13
BLM11A102S

C36
1n

R26
10K

C47
4p7

+

C40

4u7
10V

TP10

C35
4n7

TP11

R38
270K

C43
4n7

TP12

C49
1n

R19
270K

TP13

C33
4p7

TP14

R71
10K

R33 1M

R23 1M

+

-

U11C
TLV2454

10

9
8

+

C48

4u7
10V

R28
1M

R15
10K

C50
4n7

C45
4p7

R30
100K

R27
1M

R20
100K

R41 1M

+

-

U10A
TLV2454

3

2
1

R40
22K

ECG_OUT_V11RA_ELECTRODE

LA_ELECTRODE

LL_ELECTRODE

FLYING_ELECTRODE

V5_ELECTRODE

ECG_OUT_V5

ECG_OUT_Flying

Resp#1_IP_Buff

Resp#2_IP_Buff

V_REF_ECG



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1. VCC
2. SCK
3. MOSI/RXD
4. MISO/TXD
5. RESET
6. GND

ISP Connector:

Debug LED

Data pump tick
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Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

CLK_BUF

DP_D5

DP_D7

DP_RELOAD

DP_D7

DP_D0

DP_D3

DP_D0

DP_D2

DP_D4
DP_D5

DP_D1

DP_D3
DP_D4

DP_D[0..7]

DP_D1

DP_D6

DP_D2

DP_D6

4MHz_CLK

DP_LE
DP_RELOAD

PWR_CTRL

DP_LE

RESET

2.7V

2.7V

2.7V

2.7V

2.7V

2.7V 2.7V

2.7V

2.7V

2.7V

2.7V

2.7V

2.7V

V_BAT V_BAT

2.7V

D4
BAT54S

3

21

C5
100n_16V_0603

R60
10K_0603

TP2

R2
330R_0603

TP4

R1
33K_0603

C8
100n_16V_0603

C25
100n_16V_0603

C7
100n_16V_0603

R8
47K_0603

TP5

LD1
LED 3mm RED

R59
10K_0603

TP6

R61
10K_0603

C3
100n_16V_0603

TP7

U2

ATMega103L-4AC

51
50
49
48
47
46
45
44

35
36
37
38
39
40
41
42

34
33
43

10
11
12
13
14
15
16
17

2
3
4
5
6
7
8
9

25
26
27
28
29
30
31
3254

55
56
57
58
59
60
61

1
20

64

21 52

22 53

24

23

19

18

62
63

PA0(AD0)
PA1(AD1)
PA2(AD2)
PA3(AD3)
PA4(AD4)
PA5(AD5)
PA6(AD6)
PA7(AD7)

PC0(A8)
PC1(A9)

PC2(A10)
PC3(A11)
PC4(A12)
PC5(A13)
PC6(A14)
PC7(A15)

RD
WR
ALE

PB0(SS)
PB1(SCK)
PB2(MOSI)
PB3(MISO)
PB4(OC0/PWM0)
PB5(OC1A/PWM1A)
PB6(OC1B/PWM1B)
PB7(OC2/PWM2)

PE0(PDI/RXD)
PE1(PDO/TXD)
PE2(AC+)
PE3(AC-)
PE4(INT4)
PE5(INT5)
PE6(INT6)
PE7(INT7)

PD0(INT0)
PD1(INT1)
PD2(INT2)
PD3(INT3)

PD4(IC1)
PD5

PD6(T1)
PD7(T2)PF7(ADC7)

PF6(ADC6)
PF5(ADC5)
PF4(ADC4)
PF3(ADC3)
PF2(ADC2)
PF1(ADC1)
PF0(ADC0)

PEN
RESET

AVCC

V
C

C

V
C

C

G
N

D

G
N

D

XTAL1

XTAL2

TOSC1

TOSC2

AREF
AGNDC6

100n_16V_0603

TP3

C
73

47
n_

16
V

_0
60

3

R70
10K_0603

Q1
TP0101T

1

2
3

R62
470R_0603

U4
PIC16LC620A-04SS

7
8
9

10
11
12
13
14

5

16

1
2
3

19
20

4

18 17

6

15

RB0/INT
RB1
RB2
RB3
RB4
RB5
RB6
RB7

VSS

VDD

RA2
RA3

RA4/TOCKI

RA0
RA1

MCLR

O
S

C
1

O
S

C
2

VSS

VDD

4MHz_5SMX
X1

R
3

33
K

_0
60

3

C
1

33
p_

50
V

_0
60

3

C4
100n_16V_0603

D3
BAT54S

3

21

R
4

33
K

_0
60

3

C
2

33
p_

50
V

_0
60

3

TP1

U3

MAX6301CSA

1
2
3
4 5

6
7
8RST IN

GND
SRT
SWT WDS

WDI
RESET

VCC

U5

74AHC1G14DBVR

2 4

5
3

C
74

47
n_

16
V

_0
60

3

R58
47K_0603

C66
82p_50V_0603

C64
82p_50V_0603

RF_DATA

AUX_RXD

CLK_50KHZ

ADC0
ADC1
ADC2
ADC3
ADC4

RF_EN

AUX_STATUS

AUX_TXD
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PSU ground star point
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Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

SW_OUTSW_OUT

V_BAT

V_BAT

AGND

2.7V

AGND

R68
100K

U1
MAX8864SEUK-T

1

2

3 4

5SHDN

GND

IN OUT

SET

L7
LQH3C470K24

R69
120K

R10
120K

R11
0R0_0603

+C24
100u
6.3V

+C27
100u
6.3V

R13
100K_0603

U8
MAX859

1
2
3
4 5

6
7
8SHDN

F/B
REF
LBO LBI

OUT
GND

LX

R12
15K_0603

C65
22p

C71
220n
0805

TP8

R9
160K

TP9

+ C30
10u
6V3

D1

ZHCS500

BATT_STATUS

V_REF_ECG



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Component changes for US (916MHz version)

C18: 220pF
C13: 1.8pF
C16: 1.8pF
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Title

Size Document Number Rev

Modify Date: Sheet of

Approved By

Reviewed By Date

Date

RFVCC

RFVCC RFVCC

RFVCC

RFVCC

V_BAT

R7
1K2_0603

U7

TH7108-2

13

12

7

6

1 16

10 15

11 14 2

3

8

5

4

9

OUT1

OUT2

ENCK

ENTX

LF
1

LF
2

V
C

C

V
C

C

V
E

E

V
E

E

S
U

B

DATA

CLKOUT

RO1

RO2

P
S

C14
Trimmer_2.5-6pF

C23
82p_50V_0603

C12 82p_50V_0603

C19
Trimmer_3-10pF

L18
39nH_0603

L3
15

0n
H

_0
60

3

L19
39nH_0603

L4
15

0n
H

_0
60

3

L1 BLM11A102S

C13
2p0_50V_0603

C21
15n_50V_0603

27.185156MHz_UM5
X2

C16
2p2_50V_0603

+ C9
10u_6V3_CaseA

L5 BLM11A102S

L6 BLM11A102S

L2 BLM11A102S

C22
100p_50V_0603

C11 82p_50V_0603

ANT1

868MHz loop antenna
C18
56p_50V_0603

R6
47K_0603

C17
2p2_50V_0603

C15
82p_50V_0603

C10
2n2_50V_0603

C20
22p_50V_0603

DATA_IN

ENABLE_IN


