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0451-2002-01

51-2002-01  Pulse Generator (PG4)

Schematic table of contents.
Revision History.

Initial Release. Circuit design equivalent to CWRU PM1B with changed 
manufacture of several resistors and capacitors for manufacture and supplie r  
conformity.

1.

R. Yoder

DCN 105 01 See notes 1

Notes:

- Added Part Number MURATA  - GCM21BR72A104KA37K to C1 and C6
- Added Part Number MURATA GRM188R61H105KAALD to C2, 14, 15, 30, 38,
  40, 41, 42. 
- Added Part Number Vishay Siliconix - SI1026X-T1-E3 to U17
- Added Part Number Texas Instruments - SN74LVC2G02YEAR to U20 and U21
- Added Part Number Linear Technology -LT1964ES5-BYP#TRMPBF to U9
- Added Part Number NDK NX5032GA-8.000Mto Y1

2.

DCN 108 02 See notes 2

- Changed U24 from Texas Instuments REF3312AIDCKR (SC70-3) to
   REF3312AIDBZR   (SOT23-3) to match the PCB footprint.
- Removed Date and Approved blocks from the history block of the schemnatic template  

3.

DCN 119 03 See notes 3

A. Zbrzeski

2/19/2020

2/19/2020

04 See Note 4

4. - Changed C33 from a 330pF to 330nF (0.33uF) 

Pg1 TOC, Revision History
Pg2 Documentation 1
Pg3 PCB fold and layout rules
Pg4 Modular and test header
Pg5 Network Interface 
Pg6 PG4 Microcontroller
Pg7 Analog/Digital Peripheral System
Pg8 PG4 Pulse Generator
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Note (optional)
ApplicationNote1 (optional)
Manufacturer Part Number

VCC8

GND4

1
2

3Analog Input
Digital Output

SDA5Open Drain

IN06Digital Input

<power>

<power>

IN17(low true) Digital Input

Analog Input

CLK9Clock

__PartTemplate

comment

COMPONENT LABELLING

bidirectional
unidirectional

ANALOG CURRENT FLOW or

unidirectional

DIGITAL SIGNAL DIRECTION

FESCAN bus power and data signal

MIXED SIGNALS

DIGITAL SIGNALS
high level true
low level true
pulse width modulated

fixed polarity variable amplitude analog signal

ANALOG SIGNALS

fixed polarity constant amplitude analog signal

reversing polarity variable amplitude analog signal

current regulated passive recovery stimulus pulse

biopotential signal

radiofrequency link

near field link

SYMBOLS

NAME PG4
Pulse Generator with 4 channels

PAGE LIST

DESIGN NOTES

MODULE SYSTEMS LIST

MODULE SYSTEMS GROUPING

DESIGN RATINGS FOR HARDWARE
_Min _Nom_Group _Max _Units _Desc

Max from LT3464V10VINDRH1

Max if using internal AREFV2.56ADC0DRH3
Max if using internal AREFV2.56ADC1DRH4
Max if using internal AREFV2.56ADC2DRH5
Max if using internal AREFV2.56ADC3DRH6

MCUCR register's Pull Up Disable (PUD) bit must remain at default (zero)PUDDRS1
_Group _Desc

TXCAN (PD5) must be forced HIGH-LOW-HIGH or LOW-HIGH-LOW on every power cycleTXCANDRS2

Min from MAX5355V3.15 3.33V3DRH2

ADC0 (PF0) must be set as an analog inputADC0DRS3
ADC1 (PF1) must be set as an analog inputADC1DRS4
ADC2 (PF2) must be set as an analog inputADC2DRS5
ADC3 (PF3) must be set as an analog inputADC3DRS6

DESIGN RATINGS FOR SOFTWARE

ADC4 (PF4) must be set as an analog input when not in programming modeADC4DRS7
ADC5 (PF5) must be set as an analog input when not in programming modeADC5DRS8
PG2 should be set low in final software to reduce power consumption.HEARTBEATDRS9

Max from LT3464V34VOSDRH7

TISSUE

PULSE GENERATOR MODULE (PG4x)

ENCLOSURE = PULSE 
GENERATOR ANODE

-21 

NETWORK 

POWER

-11 

NETWORK 

DATA

POWER CONDITIONING

-22 3V3 

POWER

-23 VOS 

POWER

-41 

UCONTROLLER

-42 DIGITAL 

PERIPHERALS

-43 ANALOG 

PERIPHERALS

-61 PULSE 

GENERATION

-1/-2  

HEADERS

PROCESSING

NON-TISSUE 
INTERFACES

TISSUE 
INTERFACE

TISSUE
ENCLOSURE = PULSE 
GENERATOR ANODE

BLOCK DIAGRAM

TISSUE

Documentation 1

POWER 

MODULE(PM1x)

TYPICAL APPLICATION

TISSUE

TISSUE

BUSA

BUSB

TISSUE
TISSUE

TISSUE

ENCLOSURE = 
AMPLIFIER REFERENCE

ENCLOSURE = PULSE 
GENERATOR ANODE

ENCLOSURE = ELECTRICALLY 
ISOLATED

REMOTE 

MODULE

(PG4x)

REMOTE 

MODULE

(BP2x)

Symbols are optional and for clarification purposes only.

Pg1 Documentation
Pg2 Documentation
Pg3 Header
Pg4 NetInterface 3V3
Pg5 MicroController
Pg6 VOS Dig Ana
Pg7 PulseGeneration

-1 MODULE HEADER SYSTEM
-2 TEST HEADER SYSTEM
-11 NETWORK DATA INTERFACE SYSTEM

-21 NETWORK POWER INTERFACE SYSTEM
-22 3V3 POWER SUPPLY SYSTEM
-23 VOS POWER SUPPLY SYSTEM

-41 MICROCONTROLLER SYSTEM
-42 DIGITAL PERIPHERAL SYSTEM
-43 ANALOG PERIPHERAL SYSTEM

-61 PULSE GENERATION SYSTEM

-x,-1x non-tissue interfaces
-2x power conditioning
-3x RESERVED for internal energy systems
-4x processing
-6x tissue interfaces

1) 3V3 and GND are global power objects 
and not shown for clarity
2) All resistors 1% unless otherwise 
specified.
3) Rx = Resistor,Inductor,Diode
4) Kx = Integrated Circuit
5) Xx = Connector
6) Power supply resistor guidance: 
R1=series input, R2=series output
7) Qx = Switch
8) DRH = Design Rating for Hardware
9) DRS = Design Rating for Software
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TOP VIEW (UNROLLED)
CUT-AWAY TEST HEADER FLAP IS 

ON RIGID PCB AND HOLES ARE 

0.1 INCHES BSC

MECHANICAL LEGEND
through hole

flex PCB only
rigid-flex PCB

top & bottom test pad with via
PCB trace

CUT HERE BEFORE 

FINAL ASSY

NETWORK LINES (BUSA,BUSB) 

ARE SEPARATED FROM OTHER 

TRACES & PLANES

FLAP 2 (Z fold 

strain relief)

SIDE VIEW (ROLLED)

Enclosure connection pin

SIDE VIEW (ROLLED)

ABAB

FLAP 5

FLAP 1

FLAP 4

FLAP 3

LR1 Do not place adjacent-layer copper traces to the cut-away header

CUT HERE BEFORE FINAL ASSY

LTC3642 DC BUCK LOAD CURRENT LIMIT VS. RSET

FUSE NAME SETTING
BODLEVEL 2.7V

PROCESSOR FUSE SETTINGS
RATIONALE

WDTON DISABLE

OCDEN DISABLE
JTAGEN ENABLE

EESAVE DISABLE

SPIEN ENABLE

Most appropriate setting when running off of a 3.3V rail.
TAOSEL DISABLE

BOOTSZ 4096,$F000
BOOTRST ENABLE Forces module to enter bootloader after reset.
CKDIV8 DISABLE Clock is divided in bootloader/application code only.
CKOUT DISABLE Do not push clock out to PC7 (CLK0).

CAN bootloader needs as much space as possible.

On-Chip Debugger disabled to save power.  Can be used in development.

Watchdog timer disabled to prevent reset when in bootloader.
Do no preserve EE memory through chip erase.

Enable JTAG programming.
Enable SPI programming.

Reserved for factory test.

SUT_CKSEL [1] Ext. Crystal Osc. 8.0- MHz
[2] Start-up time: 16K CK + 0mS

[1],[2]

Insulating 

flaps (not 

part of PCB)

FLAP NOT SHOWN 

FOR CLARITY

CAPTHROUGH 

PINS

A

B

A

B

PCB Length

Documentation 2

External crystal oscillator is used to ensure high accuracy CAN 
clock.  Need to minimize start-up time when module used on a 
pulse powered network.
(NOTE: 16K CK @ 8 MHz = 2ms)
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3V3

RXCAN
TXCAN

TCK

TMS

TDO
TDIVIN

BUSA
BUSB

RXD0
TXD0nRESET

SCL
SDA

SCK
MOSI
MISO

TEST HEADER SYSTEM-2

X2-1
X2-4
X2-7
X2-10
X2-13
X2-18
X2-20
X2-22
X2-24
X2-26
X2-27

X2-2
X2-5
X2-8
X2-11
X2-14
X2-19
X2-21
X2-23
X2-25

X2-3
X2-6

CH1
CH2

X2-9
X2-12

CH3
CH4

X2-15 ANODE

Modular and test header

CH1 ELECTRODE

MODULE HEADER SYSTEM-1

X11

HOLE_20m

X12

HOLE_20m

X81

HOLE_20m

X82

HOLE_20m

X41

HOLE_20m

X42

HOLE_20m

X51

HOLE_20m

X52

HOLE_20m

X1

HOLE_20m
X2

HOLE_20m

BUSA

BUSB

X21

HOLE_20m
X22

HOLE_20m

NETWORK

X31

HOLE_20m
X32

HOLE_20m

ENCLOSURE

X61

HOLE_20m
X62

HOLE_20m
X71

HOLE_20m
X72

HOLE_20m

ANODE

CH1

RES_0402
0.0ohmR13

CH2

CH3

CH4

Remote Anode

Remote Anode

Remote Anode

Remote Anode

CH2 ELECTRODE

CH3 ELECTRODE

CH4 ELECTRODE

Enclosure Anode

RES_0402
0.0ohmR1

RES_0402
0.0ohmR4

RES_0402
0.0ohmR7

RES_0402
0.0ohmR10

RES_0402
0.0ohmR2

RES_0402
0.0ohmR5

RES_0402
0.0ohmR8

RES_0402
0.0ohmR11

R3 R_DNP_0402

R6 R_DNP_0402

R9 R_DNP_0402

R12 R_DNP_0402

CO01 

CO02 

PIR101 PIR102 

COR1 

PIR201 PIR202 

COR2 

PIR301 PIR302 

COR3 

PIR401 PIR402 

COR4 

PIR501 PIR502 

COR5 

PIR601 PIR602 

COR6 

PIR701 PIR702 

COR7 

PIR801 PIR802 

COR8 

PIR901 PIR902 

COR9 

PIR1001 PIR1002 

COR10 

PIR1101 PIR1102 

COR11 

PIR1201 PIR1202 

COR12 

PIR1301 PIR1302 

COR13 
PIX101 

COX1 

PIX201 

COX2 

PIX20101 COX201 PIX20201 COX202 PIX20301 COX203 
PIX20401 COX204 PIX20501 COX205 PIX20601 COX206 
PIX20701 COX207 PIX20801 COX208 PIX20901 COX209 
PIX201001 COX2010 PIX201101 COX2011 PIX201201 COX2012 
PIX201301 COX2013 PIX201401 COX2014 PIX201501 COX2015 
PIX201801 COX2018 PIX201901 COX2019 
PIX202001 COX2020 PIX202101 COX2021 
PIX202201 COX2022 PIX202301 COX2023 
PIX202401 COX2024 PIX202501 COX2025 
PIX202601 COX2026 
PIX202701 COX2027 

PIX1101 

COX11 

PIX1201 

COX12 

PIX2101 

COX21 

PIX2201 

COX22 

PIX3101 

COX31 

PIX3201 

COX32 

PIX4101 

COX41 

PIX4201 

COX42 

PIX5101 

COX51 

PIX5201 

COX52 

PIX6101 

COX61 

PIX6201 

COX62 

PIX7101 

COX71 

PIX7201 

COX72 

PIX8101 

COX81 

PIX8201 

COX82 

PIX201001 

PIR302 

PIR602 

PIR902 

PIR1202 

PIR1302 

PIX201501 

NLANODE 

PIX20101 

PIX2101 

PIX3101 

PIX6101 

PIX7101 

NLBUSA 

PIX20401 

PIX2201 

PIX3201 

PIX6201 

PIX7201 

NLBUSB 

PIR102 

PIR202 

PIX20301 

NLCH1 

PIR402 

PIR502 

PIX20601 

NLCH2 

PIR702 

PIR802 

PIX20901 

NLCH3 

PIR1002 

PIR1102 

PIX201201 

NLCH4 

PIX201301 

PIX202401 PIX202501 

NLMISO 
PIX202301 

NLMOSI 

PIR101 PIX1101 

PIR201 

PIR301 

PIX1201 

PIR401 PIX4101 

PIR501 

PIR601 

PIX4201 

PIR701 PIX5101 

PIR801 

PIR901 

PIX5201 

PIR1001 PIX8101 

PIR1101 

PIR1201 

PIX8201 

PIR1301 PIX101 

PIX201 

PIX201801 

NLnRESET 

PIX202001 

NLRXCAN 

PIX201401 

NLRXD0 

PIX202101 

NLSCK 

PIX202601 

NLSCL 

PIX202701 

NLSDA 

PIX20201 

NLTCK 

PIX20801 

NLTDI 
PIX20501 

NLTDO 

PIX201101 

NLTMS 

PIX202201 

NLTXCAN 

PIX201901 

NLTXD0 

PIX20701 

NLVIN 
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3V3

3V3

3V3

BUSA

BUSB

VIC

RXCAN

TXCAN

3V3

3V3BUS

BA_ISO

BB_ISO

0mA = REC
1mA = DOM

BUS DATA TX

3V3BUS
3V3BUS

3V3BUS

TXCANBUS

TXCANBUS

CMPXBUS

VTP

VABD

VTN

CMPX

3V3BUS

TXCAN

VTN

ISOLATION BARRIER

VABD

n3V3BUS

BUSB

BUSB
BUSB

BUSB

NETWORK DATA INTERFACE SYSTEM-11

NETWORK POWER INTERFACE SYSTEM-21

BUSA

BUSB

ISOLATION
BARRIER

RES_0603
CG0603MLC-12E

RV1
MOV 12V 0603

CAP_0805
100nF

C1

CAP_0805
100nF

C6

SSSMini2-F4-B,
DB27316

D1

SSSMini2-F4-B,
DB27316D2

SSSMini2-F4-B,
DB27316D3

SSSMini2-F4-B,
DB27316

D4

RES_0402

R14

R_100m_0402

SOT23-5

ZXCT1010E5TA

NC1
GND 2Iout 3VIN4 LOAD 5

U1

Current Monitor, 2.5V-20V, 1%

VIN

RES_0402
49.9k 1%
R17

RES_0402
1k 1%
R19

RES_0402
5.1k 1%
R20

RES_0402
5.1k 1%

R21

SSSMini2-F4-B,
DB27316

D5

SSSMini2-F4-B,
DB27316

D6

SSSMini2-F4-B,
DB27316

D7

RES_0402
1k 1%

R26

RES_0402
49.9k 1%
R24

CAP_0402
68pF
C11

49.9k,84.5k -> n3V3BUS = -3.3V

RES_0402
1k 1%
R28

RES_0402
49.9k 1%
R30

RES_0402
49.9k 1%
R23

RES_0402
1k 1%
R25

CAP_0402
0.1uF
C7

CAP_0402
0.1uF

C8
CAP_0402
0.1uF
C10

CAP_0402
0.1uF

C9

CAP_0402
0.1uF
C13

SOT23-8

MAX9142EKA+

VCC8

GND4

1

7
6

5

2

3

U4

CMP, 2.7-5.5V, 40ns

MAC06A

NC7SZ86L6X

2

GND 3

1
4

VCC 6

NC5

U5

XOR 1.65-5.5V

VIN

RES_0603
0.0 ohm

R15

RES_0603
0.0 ohm

R16

DFN-8

LTC3642EDD-3.3#PBF

SW 1

HYST7

ISET3 SS4 VOUT 6
RUN5 VIN2

GND8

U2

Step Down DC-DC, 4.5V-45V, 50mA

3V3

RES_0402

470k
R18

3V3 POWER SUPPLY SYSTEM-22

5mm X 5mm X 2mm
100uH

L1

RES_0402
49.9k 1%
R22

VIN

VIC = 50 * IVIN

IVIN

CAP_0402
4.7uF

C12

CAP_0402
4.7uF
C17

DFN-8

LTC3642EDD-3.3#PBF

SW 1

HYST7

ISET3 SS4 VOUT 6
RUN5 VIN2

GND8

U3

Step Down DC-DC, 4.5V-45V, 50mA

CAP_0603
1.0uF

C15
CAP_0603
1.0uF

C14

CAP_0603
1.0uF

C2

SOT523
DSA9001S0L

Q1

IND_1007
470uH

L2

IVIN SCALING
CAP_0603
10uF

C4

CAP_0402
.001uFC16

RES_0402
49.9k 1%
R27

RES_0402
84.5k 1%
R29

CAP_0805
47.0uF
C5

CAP_0805
47.0uF

C3

Network Interface

-3.3Vdc ldo

uSOP8
IL712-1E

GND1 4
IN1 2VDD28 VDD1 1

OUT2 3
GND25 IN26 OUT17

U6

ISO DIG 3-5.5V

uSOP8

DS1100LU-500

IN1

200n 2

400n 3

VCC 8

GND 4500n 5

300n 6

100n 7

U7

Silicon delay 3-3.6V
uPAk6

NC7SZ175L6X

CLK1

GND2

D3

Q 4VCC5

CLR6

NC7SZ175L6XFSTR-ND
U8

Flip-Flop 1.65-5.5V

SOT23-5

LT1964ES5-BYP#TRMPBF

GND 1

IN2 BYP 3ADJ 4

OUT 5

U9

LDO, -1.2-20V, -200mA

CO011 

CO021 

CO022 

PIC101 PIC102 

COC1 

PIC201 PIC202 

COC2 

PIC301 PIC302 

COC3 

PIC401 

PIC402 

COC4 
PIC501 

PIC502 

COC5 

PIC601 PIC602 

COC6 

PIC701 PIC702 

COC7 

PIC801 PIC802 

COC8 
PIC901 PIC902 

COC9 
PIC1001 PIC1002 

COC10 

PIC1101 

PIC1102 

COC11 
PIC1201 

PIC1202 
COC12 

PIC1301 PIC1302 

COC13 

PIC1401 

PIC1402 

COC14 

PIC1501 

PIC1502 

COC15 

PIC1601 PIC1602 

COC16 

PIC1701 

PIC1702 
COC17 

PID101 PID102 

COD1 

PID201 PID202 

COD2 

PID301 PID302 

COD3 

PID401 PID402 

COD4 

PID501 PID502 

COD5 

PID601 PID602 

COD6 

PID701 

PID702 
COD7 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIQ101 

PIQ102 

PIQ103 

COQ1 

PIR1401 PIR1402 

COR14 
PIR1501 PIR1502 

COR15 

PIR1601 PIR1602 

COR16 

PIR1701 

PIR1702 

COR17 

PIR1801 

PIR1802 

COR18 

PIR1901 

PIR1902 

COR19 
PIR2001 

PIR2002 

COR20 

PIR2101 PIR2102 

COR21 
PIR2201 

PIR2202 

COR22 

PIR2301 

PIR2302 

COR23 

PIR2401 

PIR2402 

COR24 

PIR2501 

PIR2502 

COR25 PIR2601 

PIR2602 

COR26 

PIR2701 

PIR2702 

COR27 PIR2801 

PIR2802 

COR28 

PIR2901 

PIR2902 

COR29 PIR3001 

PIR3002 

COR30 

PIRV101 

PIRV102 

CORV1 

PIU101 

PIU102 

PIU103 

PIU104 PIU105 

COU1 

PIU201 PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

COU2 

PIU301 PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

COU5 
PIU601 

PIU602 

PIU603 

PIU604 PIU605 

PIU606 

PIU607 

PIU608 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

COU7 

PIU801 

PIU802 

PIU803 

PIU804 PIU805 

PIU806 

COU8 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

COU9 

PIC901 

PIC1301 

PIR1602 

PIR2201 

PIU601 

PIU708 

PIU805 

PIU806 

PIC701 

PIC801 

PIC1001 

PIC1201 

PIL202 

PIR1901 PIR2001 

PIR2301 

PIU306 

PIU408 

PIU506 

PIU608 

PIC102 PID102 

PID301 

NLBA0ISO 

PIC602 

PID202 

PID401 

NLBB0ISO 

PIC101 

PID501 

PID602 

PID701 PIR2401 

PIRV101 

NLBUSA 

PIC601 

PIC702 

PIC802 

PIC1002 

PIC1102 

PIC1202 
PIC1402 

PIC1502 

PIC1702 

PIR2502 PIR2602 

PIR2701 PIR2801 

PIRV102 

PIU303 

PIU308 

PIU309 

PIU404 

PIU503 

PIU605 

PIU901 

NLBUSB 

PIU603 PIU701 

PIU803 

NLCMPX 

PIU504 

PIU606 

NLCMPXBUS 

PIC202 

PIC302 

PIC402 
PIC502 

PIC902 

PIC1302 

PID302 

PID402 

PIR1702 

PIR1802 

PIU102 

PIU208 

PIU209 

PIU604 

PIU704 

PIU802 

PIC1602 

PIC1701 PIR2902 PIR3002 
PIU905 

PIC201 PIR1502 

PIU202 

PIU205 

PIC401 

PIL102 PIR1601 

PIU206 

PIC501 

PID101 

PID201 

PIR1401 

PIU104 

PIC1401 

PID601 PIU302 

PIU305 

PIC1501 

PID702 

PIU902 

PIC1601 

PIU903 

PID502 

PIQ103 

PIL101 PIU201 

PIL201 PIU301 

PIQ101 

PIR2002 

PIR2101 

PIQ102 

PIR1902 

PIR1801 

PIU203 

PIR2702 

PIR2901 

PIU904 

PIU101 

PIU204 

PIU207 

PIU304 

PIU307 

PIU401 PIU501 

PIU407 

PIU502 

PIU505 

PIU702 

PIU703 

PIU705 PIU801 

PIU706 

PIU707 

PIU804 

NLRXCAN 

PIR2202 

PIU602 

NLTXCAN 

PIR2102 

PIU607 

NLTXCANBUS 

PIC1101 

PIR2402 

PIR2601 

PIU403 

PIU406 

NLVABD 

PIR1701 

PIU103 

NLVIC 

PIC301 

PIR1402 PIR1501 

PIU105 

NLVIN 

PIR2802 

PIR3001 

PIU405 

NLVTN 

PIR2302 

PIR2501 

PIU402 

NLVTP 
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SHEET OF
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0451-2002-01

SCK
MOSI

RXCAN
TXCAN

3V3

VICAIN
VINAIN

TCK
TMS
TDO
TDI

nRESET

HEARTBEAT

RXD0
TXD0

SCL
SDA

I2C PUP

3V3

SCL
SDA

ACCINT

MISO

I2C PUP

JTAG

JTAG

JTAG

JTAG

QFN64

AT90CAN128-16MU

NC 1

PE0 (RXD0 / PDI)2

PE1 (TXD0 / PD0)3
PE2 (XCK0 / AIN0)4

PE3 (OC3A / AIN1)5

PE4 (OC3B / INT4)6
PE5 (OC3C / INT5)7

PE6 (T3 / INT6)8

PE7 (ICP3 / INT7)9

PB0 (SS) 10

PB1 (SCK) 11

PB2 (MOSI) 12
PB3 (MISO) 13

PB4 (OC2A) 14
PB5 (OC1A) 15

PB6 (OC1B) 16

PB7 (OC0A / OC1C) 17

PG3 (TOSC2)18

PG4 (TOSC1)19

RESET20 VCC 21

GND 22

XTAL223 XTAL124

PD0 (SCL / INT0)25
PD1 (SDA / INT1)26
PD2 (RXD1 / INT2)27

PD3 (TXD1 / INT3)28
PD4 (ICP1)29

PD5 (TXCAN / XCK1)30
PD6 (RXCAN / T1)31

PD7 (T0)32

PG0 (WR)33

PG1 (RD)34

PC0 (A8) 35
PC1 (A9) 36

PC2 (A10) 37

PC3 (A11) 38
PC4 (A12) 39

PC5 (A13) 40

PC6 (A14) 41
PC7 (A15 / CLKO) 42PG2 (ALE)43

PA7 (AD7) 44PA6 (AD6) 45PA5 (AD5) 46PA4 (AD4) 47PA3 (AD3) 48PA2 (AD2) 49PA1 (AD1) 50PA0 (AD0) 51

VCC 52

GND 53

PF7 (ADC7 / TDI)54 PF6 (ADC6 / TDO)55 PF5 (ADC5 / TMS)56 PF4 (ADC4 / TCK)57 PF3 (ADC3)58 PF2 (ADC2)59 PF1 (ADC1)60 PF0 (ADC0)61

AREF 62

GND 63

AVCC 64

PKG GND 65

TWI

SPI

POWER

OUTPUT 
COMPAREADC 

INPUTS

PORT B

PORT A

PORT C

PORT E I/O

I/OPORT G

PORT F
CAN

USART1

PORT D

USART0

ATMEL
8 BIT AVR CORE

JTAG

U11

uC 2.7-5.5V 8bit

3V3

POR RESET

CAP_0402
8pF

C19

CAP_0402
8pF

C21

NX5032GA-8.000M

1
2

Y1
Crystal 8MHz SMT

RES_0402
10k 1%

R32

SC70-5

TPS3805H33DCKR
NC 1GND2

RST 3VDD4
SENSE5

U10

RESET 1.3-6.0V

CAP_0402
0.1uF

C18

RES_0402
10k 1%

R35

RES_0402
10k 1%
R36

CAP_0402
0.1uFC20

CAP_0402
0.1uFC22

CAP_0402
0.1uFC23

CAP_0402
0.1uF
C24

RES_0603

0.0 ohm

R34

RES_0402
10k 1%
R43

MICROCONTROLLER SYSTEM-41

Reserved
DISCHARGE
STIMTE

nSTIMEN
nSTIMLE

STCC
HIZVT

LFCH1
LFCH2

nDA2CS

nDACS

VOSEN
ANFON

nCSLOGPOT

nOUTEN1
nOUTEN2
nOUTEN3
nOUTEN4

3V3

RES_0402
100k 1%

R40

RES_0402
15k 1%
R37

RES_0402
100k 1%
R31

RES_0402
100k 1%
R42

RES_0402
100k 1%
R41

R33
R_DNP_0402

3V3

VOSNS
3V3AIN

RES_0402
100k 1%
R38

3V3

LED1
LED Red 0402

RES_0402
10k 1%
R39

PG4 Microcontroller

CO041 

PIC1801 PIC1802 

COC18 

PIC1901 PIC1902 

COC19 

PIC2001 PIC2002 

COC20 

PIC2101 PIC2102 

COC21 

PIC2201 PIC2202 

COC22 

PIC2301 PIC2302 

COC23 

PIC2401 

PIC2402 

COC24 

PILED101 

PILED102 
COLED1 

PIR3101 

PIR3102 

COR31 

PIR3201 PIR3202 

COR32 

PIR3301 

PIR3302 

COR33 

PIR3401 

PIR3402 

COR34 

PIR3501 

PIR3502 

COR35 PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR3801 

PIR3802 

COR38 PIR3901 PIR3902 

COR39 PIR4001 

PIR4002 

COR40 

PIR4101 

PIR4102 

COR41 

PIR4201 

PIR4202 

COR42 

PIR4301 

PIR4302 

COR43 

PIU1001 PIU1002 

PIU1003 PIU1004 

PIU1005 

COU10 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

PIU11014 

PIU11015 

PIU11016 

PIU11017 

PIU11018 

PIU11019 

PIU11020 PIU11021 

PIU11022 

PIU11023 

PIU11024 

PIU11025 

PIU11026 

PIU11027 

PIU11028 

PIU11029 

PIU11030 

PIU11031 

PIU11032 

PIU11033 

PIU11034 

PIU11035 

PIU11036 

PIU11037 

PIU11038 

PIU11039 

PIU11040 

PIU11041 

PIU11042 

PIU11043 

PIU11044 

PIU11045 

PIU11046 

PIU11047 

PIU11048 

PIU11049 

PIU11050 

PIU11051 

PIU11052 

PIU11053 

PIU11054 

PIU11055 

PIU11056 

PIU11057 

PIU11058 

PIU11059 

PIU11060 

PIU11061 

PIU11062 

PIU11063 

PIU11064 

PIU11065 

COU11 

PIY101 

PIY102 
COY1 

PIC1801 

PIR3101 

PIR3401 

PIR3501 PIR3601 

PIR3701 

PIR3801 

PIR4101 

PIU1004 

PIR4102 

PIR4201 

PIU11058 

NL3V3AIN 

PIU11027 

NLACCINT 

PIU11037 

NLANFON 

PIU11017 

NLDISCHARGE 

PIC1802 

PIC1902 

PIC2002 

PIC2102 

PIC2202 

PIC2302 

PIC2402 

PILED101 

PIR3302 

PIR4002 

PIR4202 

PIU1002 

PIU11022 

PIU11053 

PIU11063 

PIU11065 

PIR4301 

PIU11043 

NLHEARTBEAT 

PIR3702 

PIR4001 

PIU1104 

NLHIZVT 

PIR3802 

PIU11013 

NLMISO 
PIU11012 

NLMOSI 

PIU11040 

NLnDA2CS 

PIU11036 

NLnDACS 

PIC1901 

PIU11023 

PIY102 

PIC2001 

PIC2201 

PIC2301 

PIR3402 

PIU11021 

PIU11052 

PIU11064 

PIC2101 

PIU11024 

PIY101 

PIC2401 

PIU11062 

PILED102 

PIR4302 

PIR3102 

PIR3301 

PIU1005 

PIR3201 PIU1003 

PIR3902 PIU1105 

PIU1001 

PIU1101 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11018 

PIU11019 

PIU11028 

PIU11029 

PIU11032 

PIU11033 

PIU11034 

PIU11035 

PIU11039 

PIU11041 

PIU11042 

PIU11044 

PIU11045 

PIU11046 

PIU11047 

PIU11051 

NLnOUTEN1 

PIU11050 

NLnOUTEN2 

PIU11049 

NLnOUTEN3 

PIU11048 

NLnOUTEN4 

PIR3202 

PIU11020 

NLnRESET 

PIU11014 

NLnSTIMEN 

PIU11015 

NLnSTIMLE 

PIU11031 

NLRXCAN 

PIU1102 

NLRXD0 

PIU11011 

NLSCK 

PIR3502 

PIU11025 

NLSCL 
PIR3602 

PIU11026 

NLSDA 

PIR3901 

NLSTCC 

PIU11016 

NLSTIMTE 

PIU11057 

NLTCK 

PIU11054 

NLTDI 
PIU11055 

NLTDO 
PIU11056 

NLTMS 

PIU11030 

NLTXCAN 

PIU1103 

NLTXD0 

PIU11061 

NLVICAIN 

PIU11060 

NLVINAIN 

PIU11038 

NLVOSEN 

PIU11059 

NLVOSNS 
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3V3

SCL
SDA

VOS POWER SUPPLY SYSTEM-23

CAP_0402
0.1uF

C25

DIGITAL PERIPHERAL SYSTEM-42

ACCINT

I2Caddr=0001111

KXTE9-2050

IOVDD1

NC 2

NC3

GND4

NC8

VDD5
NC6

INT 7

SCL9

SDA10

U13

Tri-axis accelerometer, I2C

CAP_0402
0.1uF

C28
3V3

SOT563

TMP112AIDRLT

GND2

SCL1 ALERT 3

ADD04

V+5

SDA6

U12

Temp sensor 10uA 12bit I2C

RES_0603

0.0 ohm

R48

VOSEN

3V3

SCK
MOSI

VCTRL

nDA2CS

VIN

VOSEN

VOS

ANODE

RES_0402
150k 1%
R56

ANEN
STIMTE

3V3

nSTIMEN

ANFON

ANFON

STIMTE

nSTIMEN

RES_0603
0.0 ohm

R47

CAP_0402
0.1uF

C32

Thin SOT23-8

LT3464ETS8#TRMPBF

CTRL1

FB 2OUT 3

GND4

SW 6

CAP 5

VIN7

SHDN8

U14

BOOST 2.3-10V

IND_1008
33uH

L3

SC70-6

LTC2630CSC6-LM12#TRMPBF
GND5

VOUT 6

CS1 VCC4

SCLK2

SDI3

U15

DAC REF 2V5

MAC06A

NC7SZ02L6X

2

1
4

VCC 6

GND 3NC5

U16

NOR 1.65-5.5V

RES_0402
10 ohm 1%
R49

RES_0402
20k 1%
R51

CAP_0402
10pF

C31

CAP_0805
0.33uFC33

RES_0402
953K 1%

R53

RES_0402
36k 1%
R54RES_0402

15k 1%
R52

CAP_0603
1.0uF
C30

SOD323

BAT46JFILM

D8

SOT523
DSA9001S0L

Q2

VOSNS

R50
R_DNP_0402

R55
R_DNP_0402

SOT563

Si1026X-T1-GE3

6

2
1

5

3

4

N
U17

MOSFET 2N, 60V, 0.305A

CAP_0805
47.0uF
C29

Analog/Digital Peripheral System
VOS Power Supply System

VICAIN

VINAIN

Fc = 32 Hz

Fc = 4.3 kHz
10V -> 2.5V

VIN

VIC

ANALOG PERIPHERAL SYSTEM-43

RES_0402
1.6K 1%

R44

CAP_0402
0.1uF
C26

CAP_0402
1000pF
C27

RES_0402
150k 1%

R45

RES_0402
49.9k 1%
R46

NLCV25T-330K-PF
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PULSE GENERATION SYSTEM-61

VOS

3V3

STMC

DISCHARGE1

DISCHARGE2

DISCHARGE3

DISCHARGE4

ANODE

CH4
CH3
CH2

3V3

nPD

SW2

SW3

SW4

3V3

nSTIMLE

SW2

SW3

SW4

3V3

SW1

3V3

3V3

STIMTE

nPD

nPD

nPD

nSTIMEN

3V3

3V3

nPD

3V3

3V3

nOUTEN1

nOUTEN2

nOUTEN3

nOUTEN4

DISCHARGE

SCK
MOSI

DISCHARGE2 DISCHARGE3 DISCHARGE4

nDACS

3V3

STCC

RES_0402
100k 1%
R57

RES_0402
100k 1%
R58

RES_0402
100k 1%
R59

RES_0402
100k 1%
R61

RES_0402
100k 1%
R62

RES_0402
100k 1%
R63

RES_0402
100k 1%
R64

RES_0402
100k 1%
R65

RES_0402
100k 1%
R66

RES_0402
56 ohm 0.1%
R67

RES_06030.0 ohmR60
CAP_0402
0.1uF
C34

CAP_0402
0.1uF

C43

CAP_0402
0.1uF

C44

CAP_0402
0.1uF

C45

CAP_0402
4.7uF
C46

CAP_0402
0.1uF
C47

uBGA8
SN74LVC2G32YZPR

2

3

1
7

VCC 8

6

5

GND 4

U18

2-Input Positive OR

TSSOP16,
MAX313LCUE+

1
2 3

V- 4NC12

V+ 13

GND5

1415
16

9
10 11

67
8

U19

Anlog Switch SPST

uBGA8

SN74LVC2G02YZPR

2

3

1
7

VCC 8

6

5

GND 4

U20

Dual 2-Input NOR

uBGA8

SN74LVC2G02YZPR

2

3

1
7

VCC 8

6

5

GND 4

U21

Dual 2-Input NOR

uPak6

NC7SZ126L6X

OE1

A2
GND 3Y 4

NC5
VCC 6

U22

UHS Buffer-3State

uSOP8
MAX5355CUA+

OUT 1

CS2

DIN3
SCLK4 FB 5

REF 6GND7

VDD8
U23

DAC 10bit

SOT23-3
GND3

OUT 2IN1

REF3312AIDBZR

U24

REF 1.25V 3.9uA

SOT23-3
DMN5L06K-7

3

1

2

Q6

SOT23-3
DMN5L06K-7

3

1

2

Q5

SOT23-3
DMN5L06K-7

3

1

2

Q4

SOT23-3
DMN5L06K-7

3

1

2

Q3

SOT23-3
DMN5L06K-7

3

1

2

Q7

nSTIMLE

STIMTE

DISCHARGE

nSTIMEN

PDSE
TU

P

IP
I

D
IS

CH
A

RG
E

PULSE GENERATION SEQUENCE

AMP

SETUP SETUP current AMPlitude

PD,AMP regulate current 
AMPlitude for Pulse 
Duration

Interval Description

IPI wait for InterPhase 
Interval

DISCHARGE DISCHARGE charge 
balancing capacitors

CAP_0603

1.0uF C42
CAP_0603

1.0uF C41
CAP_0603

1.0uF C38
CAP_0603

1.0uF C40

nSTIMLE

nOUTENx

CAP_0402
4.7uF

C48

CAP_0402
4.7uF
C49

PG4 Pulse Generator

0603
CZRU52C4V72

1

D9

0603
CZRU52C4V7
D10

0603
CZRU52C4V7
D11

0603
CZRU52C4V7
D12

CH1

CO061 

PIC3401 PIC3402 

COC34 

PIC3801 

PIC3802 

COC38 PIC4001 

PIC4002 

COC40 PIC4101 

PIC4102 

COC41 PIC4201 

PIC4202 

COC42 

PIC4301 PIC4302 

COC43 

PIC4401 PIC4402 

COC44 

PIC4501 PIC4502 

COC45 

PIC4601 PIC4602 

COC46 

PIC4701 PIC4702 

COC47 

PIC4801 

PIC4802 

COC48 PIC4901 

PIC4902 

COC49 

PID901 

PID902 
COD9 PID1001 

PID1002 
COD10 

PID1101 

PID1102 
COD11 

PID1201 

PID1202 
COD12 

PIQ301 

PIQ302 

PIQ303 
COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIR5701 

PIR5702 

COR57 PIR5801 

PIR5802 

COR58 PIR5901 

PIR5902 

COR59 

PIR6001 PIR6002 

COR60 

PIR6101 

PIR6102 

COR61 

PIR6201 

PIR6202 

COR62 PIR6301 

PIR6302 

COR63 

PIR6401 

PIR6402 

COR64 PIR6501 

PIR6502 

COR65 

PIR6601 

PIR6602 

COR66 

PIR6701 

PIR6702 

COR67 

PIU1801 

PIU1802 

PIU1803 

PIU1804 

PIU1805 

PIU1806 

PIU1807 

PIU1808 

COU18 

PIU1901 

PIU1902 PIU1903 

PIU1904 PIU1905 

PIU1906 PIU1907 

PIU1908 

PIU1909 

PIU19010 PIU19011 

PIU19012 

PIU19013 

PIU19014 PIU19015 

PIU19016 

COU19 

PIU2001 

PIU2002 

PIU2003 

PIU2004 

PIU2005 

PIU2006 

PIU2007 

PIU2008 

COU20 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 

COU21 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

PIU2206 

COU22 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2305 

PIU2306 PIU2307 

PIU2308 

COU23 

PIU2401 PIU2402 

PIU2403 

COU24 

PIC3401 

PIC4301 

PIC4401 

PIC4501 

PIC4601 

PIC4701 

PIC4801 

PIR5701 PIR5801 PIR5901 

PIR6201 PIR6301 

PIR6401 PIR6501 

PIR6601 

PIU1808 

PIU2008 

PIU2108 

PIU2202 

PIU2206 

PIU2308 

PIU2401 

PIU1902 

PIU1907 

PIU19010 

PIU19015 

NLANODE 

PID901 

NLCH1 

PID1001 

NLCH2 

PID1101 

NLCH3 

PID1201 
NLCH4 

PIR5802 

PIU1802 

NLDISCHARGE 

PIC4202 

PIQ603 

PIU1906 

NLDISCHARGE1 
PIC4102 

PIQ503 

PIU19011 

NLDISCHARGE2 

PIC3802 

PIQ403 

PIU19014 

NLDISCHARGE3 

PIC4002 

PIQ303 

PIU1903 

NLDISCHARGE4 

PIC3402 

PIC4302 

PIC4402 

PIC4502 

PIC4602 

PIC4702 

PIC4802 PIC4902 

PIR6102 

PIR6702 

PIU1804 

PIU1904 PIU1905 

PIU2004 

PIU2104 

PIU2203 

PIU2307 

PIU2403 

PIU2303 

NLMOSI 

PIR6602 

PIU2302 

NLnDACS 

PIC3801 
PID1102 

PIC4001 
PID1202 

PIC4101 
PID1002 

PIC4201 

PID902 

PIC4901 

PIU2306 

PIU2402 

PIQ702 

PIR6701 

PIU2305 

PIR6002 PIU19013 

PIU1807 PIU1901 

PIU1908 

PIU1909 

PIU19016 

PIU19012 

PIU2205 

PIR6502 

PIU2106 

NLnOUTEN1 

PIR6402 

PIU2102 

NLnOUTEN2 

PIR6302 

PIU2006 

NLnOUTEN3 

PIR6202 

PIU2002 

NLnOUTEN4 

PIU1803 

PIU2001 

PIU2005 

PIU2101 

PIU2105 

NLnPD 

PIR5702 
PIU1801 

NLnSTIMEN 
PIR5902 

PIU1805 

PIU2201 

NLnSTIMLE 

PIU2304 

NLSCK 

PIQ701 PIU2301 
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	U20-8

	U21
	U21-1
	U21-2
	U21-3
	U21-4
	U21-5
	U21-6
	U21-7
	U21-8

	U22
	U22-1
	U22-2
	U22-3
	U22-4
	U22-5
	U22-6

	U23
	U23-1
	U23-2
	U23-3
	U23-4
	U23-5
	U23-6
	U23-7
	U23-8

	U24
	U24-1
	U24-2
	U24-3


	Nets
	3V3
	Pins
	C34-1
	C43-1
	C44-1
	C45-1
	C46-1
	C47-1
	C48-1
	R57-1
	R58-1
	R59-1
	R62-1
	R63-1
	R64-1
	R65-1
	R66-1
	U18-8
	U20-8
	U21-8
	U22-2
	U22-6
	U23-8
	U24-1


	ANODE
	Pins
	U19-2
	U19-7
	U19-10
	U19-15

	NetLabels
	ANODE


	CH1
	Pins
	D9-1

	NetLabels
	CH1


	CH2
	Pins
	D10-1

	NetLabels
	CH2


	CH3
	Pins
	D11-1

	NetLabels
	CH3


	CH4
	Pins
	D12-1

	NetLabels
	CH4


	DISCHARGE
	Pins
	R58-2
	U18-2

	NetLabels
	DISCHARGE


	DISCHARGE1
	Pins
	C42-2
	Q6-3
	U19-6

	NetLabels
	DISCHARGE1


	DISCHARGE2
	Pins
	C41-2
	Q5-3
	U19-11

	NetLabels
	DISCHARGE2
	DISCHARGE2


	DISCHARGE3
	Pins
	C38-2
	Q4-3
	U19-14

	NetLabels
	DISCHARGE3
	DISCHARGE3


	DISCHARGE4
	Pins
	C40-2
	Q3-3
	U19-3

	NetLabels
	DISCHARGE4
	DISCHARGE4


	GND
	Pins
	C34-2
	C43-2
	C44-2
	C45-2
	C46-2
	C47-2
	C48-2
	C49-2
	R61-2
	R67-2
	U18-4
	U19-4
	U19-5
	U20-4
	U21-4
	U22-3
	U23-7
	U24-3


	MOSI
	Pins
	U23-3

	NetLabels
	MOSI


	nDACS
	Pins
	R66-2
	U23-2

	NetLabels
	nDACS


	NetC38_1
	Pins
	C38-1
	D11-2


	NetC40_1
	Pins
	C40-1
	D12-2


	NetC41_1
	Pins
	C41-1
	D10-2


	NetC42_1
	Pins
	C42-1
	D9-2


	NetC49_1
	Pins
	C49-1
	U23-6
	U24-2


	NetQ7_2
	Pins
	Q7-2
	R67-1
	U23-5


	NetR60_2
	Pins
	R60-2
	U19-13


	NetU18_7
	Pins
	U18-7
	U19-1
	U19-8
	U19-9
	U19-16


	NetU19_12
	Pins
	U19-12


	NetU22_5
	Pins
	U22-5


	nOUTEN1
	Pins
	R65-2
	U21-6

	NetLabels
	nOUTEN1


	nOUTEN2
	Pins
	R64-2
	U21-2

	NetLabels
	nOUTEN2


	nOUTEN3
	Pins
	R63-2
	U20-6

	NetLabels
	nOUTEN3


	nOUTEN4
	Pins
	R62-2
	U20-2

	NetLabels
	nOUTEN4


	nPD
	Pins
	U18-3
	U20-1
	U20-5
	U21-1
	U21-5

	NetLabels
	nPD
	nPD
	nPD
	nPD
	nPD


	nSTIMEN
	Pins
	R57-2
	U18-1

	NetLabels
	nSTIMEN


	nSTIMLE
	Pins
	R59-2
	U18-5
	U22-1

	NetLabels
	nSTIMLE
	nSTIMLE


	SCK
	Pins
	U23-4

	NetLabels
	SCK


	STCC
	Pins
	Q7-1
	U23-1

	NetLabels
	STCC


	STIMTE
	Pins
	R61-1
	U18-6

	NetLabels
	STIMTE


	STMC
	Pins
	Q3-2
	Q4-2
	Q5-2
	Q6-2
	Q7-3
	U22-4

	NetLabels
	STMC


	SW1
	Pins
	Q6-1
	U21-3

	NetLabels
	SW1


	SW2
	Pins
	Q5-1
	U21-7

	NetLabels
	SW2
	SW2


	SW3
	Pins
	Q4-1
	U20-3

	NetLabels
	SW3
	SW3


	SW4
	Pins
	Q3-1
	U20-7

	NetLabels
	SW4
	SW4


	VOS
	Pins
	R60-1






