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On this document, DRV88xx refers to the DRV8802/12/13/14/24/25/41/43 devices
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DRV8812EVM Dual DC Motor Driver (1.5A)

CPG004

DRV8813EVM Dual DC Motor Driver (2.5A)
DRV8814EVM Dual DC Motor Driver (2.5A) with BRAKE
DRV8824EVM Bipolar Stepper Driver with Indexer (1.5A)
DRV8825EVM Bipolar Stepper Driver with Indexer (2.5A)
DRV8841EVM Quad Half H Bridge (2.5A)

Size DWG No.

Sheet

Rev
B

Input Voltage VCC: 5V (Supplied by PC)
Input Voltage VM: 8V to 45V

AOUT1
AOUT2
BOUT1
BOUT2

nFA
U

LT

VDD

R5 and R6 = 0.4 Ohms DRV8812/24
R5 and R6 = 0.2 Ohms DRV8813/14/25/41

DRV8802EVM Dual DC Motor Driver (1.5A) with BRAKE

DRV8843EVM Quad Half H Bridge (2.5A)
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Input Voltage VCC: 5V (Supplied by PC)
Input Voltage VM: 8V to 45V

DRV8812EVM Dual DC Motor Driver (1.5A)
DRV8813EVM Dual DC Motor Driver (2.5A)
DRV8814EVM Dual DC Motor Driver (2.5A) with BRAKE
DRV8824EVM Bipolar Stepper Driver with Indexer (1.5A)
DRV8825EVM Bipolar Stepper Driver with Indexer (2.5A)
DRV8841EVM Quad Half H Bridge (2.5A)

X

DRV8802EVM Dual DC Motor Driver (1.5A) with BRAKE

DRV8843EVM Quad Half H Bridge (2.5A)
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Input Voltage VCC: 5V (Supplied by PC)
Input Voltage VM: 8V to 45V

DRV8812EVM Dual DC Motor Driver (1.5A)
DRV8813EVM Dual DC Motor Driver (2.5A)
DRV8814EVM Dual DC Motor Driver (2.5A) with BRAKE
DRV8824EVM Bipolar Stepper Driver with Indexer (1.5A)
DRV8825EVM Bipolar Stepper Driver with Indexer (2.5A)
DRV8841EVM Quad Half H Bridge (2.5A)

DRV8802EVM Dual DC Motor Driver (1.5A) with BRAKE

DRV8843EVM Quad Half H Bridge (2.5A)

PITP101

COTP1

PITP201

COTP2

PITP301

COTP3

PITP401

COTP4

PITP501

COTP5

PITP601

COTP6

PITP701

COTP7

PITP801

COTP8

PITP901

COTP9

PITP1001

COTP10

PITP1101

COTP11

PITP1201

COTP12

PITP1301

COTP13

PITP1401

COTP14

PITP1501

COTP15

PITP1601

COTP16

PITP1701

COTP17

PITP1801

COTP18

PITP1901

COTP19

PITP2001

COTP20

PITP2101

COTP21

PITP2201

COTP22

PITP2301

COTP23

PITP2401

COTP24

PITP2501

COTP25

PITP2601

COTP26

PITP2701

COTP27

PITP2801

COTP28

PITP2901

COTP29

PITP3001

COTP30

PITP3101

COTP31

PITP3201

COTP32

PITP3301

COTP33

PITP2001

NLAI00MD00AI0
PITP1901

NLAI10MD10AI1

PITP401

NLAOUT1

PITP501

NLAOUT2

PITP701

NLAVREF

PITP1801

NLBI00MD20BI0
PITP1701

NLBI10nHM0BI1

PITP801

NLBOUT1

PITP901

NLBOUT2

PITP1101

NLBVREF

PITP101

NLCP1

PITP201

NLCP2

PITP1201

NLDECAY

PITP2301

NLENA0nEN0AIN1
PITP2201

NLENB0STP0BIN1

PITP2801 PITP2901PITP3001 PITP3101 PITP3201 PITP3301

PITP601

NLISENA

PITP1001

NLISENB

PITP1301

NLnFAULT

PITP1501

NLnRESET

PITP1401

NLnSLEEP

PITP2401

NLPHA0DIR0AIN2
PITP2101

NLPHB0NC0BIN2
PITP1601

NLV3P3OUT

PITP301

NLVCP

PITP2601PITP2501 PITP2701


	Schematic Prints("All Documents",Logical)
	CPG004_RC.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	D1
	D1-1
	D1-2

	D4
	D4-1
	D4-2

	J1
	J1-1
	J1-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4

	J4
	J4-1
	J4-2
	J4-3
	J4-4

	JP1
	JP1-1
	JP1-2
	JP1-3
	JP1-4
	JP1-5
	JP1-6

	JP2
	JP2-1
	JP2-2
	JP2-3

	JP3
	JP3-1
	JP3-2
	JP3-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2
	R3-3

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2
	R7-3

	R8
	R8-1
	R8-2
	R8-3

	R20
	R20-1
	R20-2

	TL1
	U1
	U1-0
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28


	Nets
	AGVREF
	Pins
	JP2-1

	NetLabels
	AGVREF


	AI0/MD0/AI0
	Pins
	U1-24

	NetLabels
	AI0/MD0/AI0


	AI1/MD1/AI1
	Pins
	U1-25

	NetLabels
	AI1/MD1/AI1


	AOUT1
	Pins
	J3-1
	J4-1
	U1-5

	NetLabels
	AOUT1
	AOUT1
	AOUT1


	AOUT2
	Pins
	J3-2
	J4-2
	U1-7

	NetLabels
	AOUT2
	AOUT2
	AOUT2


	AVREF
	Pins
	C6-2
	JP1-5
	JP2-2
	U1-12

	NetLabels
	AVREF
	AVREF
	AVREF


	BGVREF
	Pins
	JP1-3

	NetLabels
	BGVREF


	BI0/MD2/BI0
	Pins
	U1-26

	NetLabels
	BI0/MD2/BI0


	BI1/NHM/BI1
	Pins
	R4-2
	U1-27

	NetLabels
	BI1/NHM/BI1
	BI1/NHM/BI1


	BOUT1
	Pins
	J3-3
	J4-3
	U1-10

	NetLabels
	BOUT1
	BOUT1
	BOUT1


	BOUT2
	Pins
	J3-4
	J4-4
	U1-8

	NetLabels
	BOUT2
	BOUT2
	BOUT2


	BVREF
	Pins
	C11-2
	JP1-2
	JP1-4
	JP1-6
	U1-13

	NetLabels
	BVREF
	BVREF


	CP1
	Pins
	C3-1
	U1-1

	NetLabels
	CP1


	CP2
	Pins
	C3-2
	U1-2

	NetLabels
	CP2


	DECAY
	Pins
	C12-2
	JP3-2
	U1-19

	NetLabels
	DECAY
	DECAY


	ENA/NEN/AIN1
	Pins
	U1-21

	NetLabels
	ENA/NEN/AIN1


	ENB/STP/BIN1
	Pins
	U1-22

	NetLabels
	ENB/STP/BIN1


	GDECAY
	Pins
	JP3-1

	NetLabels
	GDECAY


	GND
	Pins
	C1-1
	C2-1
	C5-1
	C6-1
	C7-2
	C8-1
	C9-1
	C10-1
	C11-1
	C12-1
	D1-2
	J1-2
	R3-3
	R5-2
	R6-2
	R7-3
	R8-3
	U1-0
	U1-14
	U1-28


	ISENA
	Pins
	C9-2
	R5-1
	U1-6

	NetLabels
	ISENA
	ISENA


	ISENB
	Pins
	C10-2
	R6-1
	U1-9

	NetLabels
	ISENB
	ISENB


	NetD1_1
	Pins
	D1-1
	R2-2


	NetD4_1
	Pins
	D4-1
	R20-1


	NetJP1_1
	Pins
	JP1-1
	R7-2


	NetJP2_3
	Pins
	JP2-3
	R3-2


	NetJP3_3
	Pins
	JP3-3
	R8-2


	NFAULT
	Pins
	D4-2
	R1-2
	U1-18

	NetLabels
	NFAULT
	NFAULT
	NFAULT


	NRESET
	Pins
	U1-16

	NetLabels
	NRESET


	NSLEEP
	Pins
	U1-17

	NetLabels
	NSLEEP


	PHA/DIR/AIN2
	Pins
	U1-20

	NetLabels
	PHA/DIR/AIN2


	PHB/NC/BIN2
	Pins
	U1-23

	NetLabels
	PHB/NC/BIN2


	V3P3OUT
	Pins
	C5-2
	R3-1
	R7-1
	U1-15

	NetLabels
	V3P3OUT
	V3P3OUT
	V3P3OUT


	VCP
	Pins
	C4-2
	U1-3

	NetLabels
	VCP


	VDD
	Pins
	R1-1
	R4-1
	R8-1
	R20-2


	VM
	Pins
	C1-2
	C2-2
	C4-1
	C7-1
	C8-2
	J1-1
	R2-1
	U1-4
	U1-11




	CPG004_RC_MSP430.SchDoc
	Components
	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5
	J5-6

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5
	J6-6
	J6-7
	J6-8
	J6-9
	J6-10
	J6-11
	J6-12
	J6-13
	J6-14

	JP5
	JP5-1
	JP5-2
	JP5-3

	L1
	L1-1
	L1-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2
	R11-3
	R11-4
	R11-5
	R11-6
	R11-7
	R11-8
	R11-9
	R11-10
	R11-11
	R11-12
	R11-13
	R11-14
	R11-15
	R11-16

	R12
	R12-1
	R12-2
	R12-3
	R12-4
	R12-5
	R12-6
	R12-7
	R12-8
	R12-9
	R12-10
	R12-11
	R12-12
	R12-13
	R12-14
	R12-15
	R12-16

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	S1
	S1-1
	S1-2

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39
	U2-40
	U2-41
	U2-42
	U2-43
	U2-44
	U2-45
	U2-46
	U2-47
	U2-48
	U2-49
	U2-50
	U2-51
	U2-52
	U2-53
	U2-54
	U2-55
	U2-56
	U2-57
	U2-58
	U2-59
	U2-60
	U2-61
	U2-62
	U2-63
	U2-64

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16
	U3-17
	U3-18
	U3-19
	U3-20
	U3-21
	U3-22
	U3-23
	U3-24
	U3-25
	U3-26
	U3-27
	U3-28

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8

	Y1
	Y1-1
	Y1-2


	Nets
	5VCC
	Pins
	L1-2
	U3-20
	U4-3
	U4-4


	AGVREF
	Pins
	U2-5

	NetLabels
	AGVREF


	AI0/MD0/AI0
	Pins
	R11-16

	NetLabels
	AI0/MD0/AI0


	AI1/MD1/AI1
	Pins
	R11-14

	NetLabels
	AI1/MD1/AI1


	ANA0
	Pins
	U2-59

	NetLabels
	ANA0


	ANA1
	Pins
	U2-60

	NetLabels
	ANA1


	ANA2
	Pins
	U2-61

	NetLabels
	ANA2


	ANA3
	Pins
	U2-2

	NetLabels
	ANA3


	ANA4
	Pins
	U2-3

	NetLabels
	ANA4


	BGVREF
	Pins
	U2-6

	NetLabels
	BGVREF


	BI0/MD2/BI0
	Pins
	R11-13

	NetLabels
	BI0/MD2/BI0


	BI1/NHM/BI1
	Pins
	R11-15

	NetLabels
	BI1/NHM/BI1


	CBUS0
	Pins
	U3-23

	NetLabels
	CBUS0


	CBUS1
	Pins
	U3-22

	NetLabels
	CBUS1


	CBUS2
	Pins
	U3-13

	NetLabels
	CBUS2


	CBUS3
	Pins
	U3-14

	NetLabels
	CBUS3


	CBUS4
	Pins
	U3-12

	NetLabels
	CBUS4


	CTS
	Pins
	U3-11

	NetLabels
	CTS


	DCD
	Pins
	U3-10

	NetLabels
	DCD


	DSR
	Pins
	U3-9

	NetLabels
	DSR


	DTR
	Pins
	U3-2

	NetLabels
	DTR


	ENA/NEN/AIN1
	Pins
	R12-15

	NetLabels
	ENA/NEN/AIN1


	ENB/STP/BIN1
	Pins
	R12-16

	NetLabels
	ENB/STP/BIN1


	GDECAY
	Pins
	R12-14

	NetLabels
	GDECAY


	GND
	Pins
	C13-1
	C14-1
	C15-2
	C16-1
	C17-2
	C18-1
	C19-1
	C20-1
	C21-2
	C22-1
	D2-2
	D3-2
	J5-4
	J5-5
	J5-6
	J6-9
	R16-2
	R17-2
	R19-1
	S1-1
	U2-62
	U2-63
	U3-7
	U3-18
	U3-21
	U3-25
	U3-26
	U4-1
	U4-2


	NetC13_2
	Pins
	C13-2
	J5-1
	L1-1


	NetC17_1
	Pins
	C17-1
	U2-7


	NetC18_2
	Pins
	C18-2
	U3-17


	NetC19_2
	Pins
	C19-2
	U2-8
	Y1-2


	NetC20_2
	Pins
	C20-2
	U2-9
	Y1-1


	NetD2_1
	Pins
	D2-1
	R9-1


	NetD3_1
	Pins
	D3-1
	R18-1


	NetJ6_1
	Pins
	J6-1
	U2-54


	NetJ6_2
	Pins
	J6-2
	JP5-1


	NetJ6_3
	Pins
	J6-3
	U2-55


	NetJ6_4
	Pins
	J6-4
	JP5-3


	NetJ6_5
	Pins
	J6-5
	U2-56


	NetJ6_6
	Pins
	J6-6


	NetJ6_7
	Pins
	J6-7
	U2-57


	NetJ6_8
	Pins
	J6-8


	NetJ6_10
	Pins
	J6-10


	NetJ6_12
	Pins
	J6-12


	NetJ6_13
	Pins
	J6-13


	NetJ6_14
	Pins
	J6-14


	NetR11_1
	Pins
	R11-1
	U2-47


	NetR11_2
	Pins
	R11-2
	U2-46


	NetR11_3
	Pins
	R11-3
	U2-45


	NetR11_4
	Pins
	R11-4
	U2-44


	NetR11_5
	Pins
	R11-5
	U2-43


	NetR11_6
	Pins
	R11-6
	U2-42


	NetR11_7
	Pins
	R11-7
	U2-41


	NetR11_8
	Pins
	R11-8
	U2-40


	NetR12_1
	Pins
	R12-1
	U2-39


	NetR12_2
	Pins
	R12-2
	U2-38


	NetR12_3
	Pins
	R12-3
	U2-37


	NetR12_4
	Pins
	R12-4


	NetR12_5
	Pins
	R12-5


	NetR12_6
	Pins
	R12-6


	NetR12_7
	Pins
	R12-7


	NetR12_8
	Pins
	R12-8


	NetR12_9
	Pins
	R12-9


	NetR12_10
	Pins
	R12-10


	NetR12_11
	Pins
	R12-11


	NetR12_12
	Pins
	R12-12


	NetR12_13
	Pins
	R12-13


	NetR15_1
	Pins
	R15-1
	R19-2
	U4-7


	NetU2_10
	Pins
	U2-10


	NetU2_11
	Pins
	U2-11


	NetU2_12
	Pins
	U2-12


	NetU2_13
	Pins
	U2-13


	NetU2_14
	Pins
	U2-14


	NetU2_15
	Pins
	U2-15


	NetU2_16
	Pins
	U2-16


	NetU2_17
	Pins
	U2-17


	NetU2_18
	Pins
	U2-18


	NetU2_19
	Pins
	U2-19


	NetU2_20
	Pins
	U2-20


	NetU2_21
	Pins
	U2-21


	NetU2_22
	Pins
	U2-22


	NetU2_23
	Pins
	U2-23


	NetU2_24
	Pins
	U2-24


	NetU2_25
	Pins
	U2-25


	NetU2_26
	Pins
	U2-26


	NetU2_27
	Pins
	U2-27


	NetU2_30
	Pins
	U2-30


	NetU2_31
	Pins
	U2-31


	NetU2_34
	Pins
	U2-34


	NetU2_35
	Pins
	U2-35


	NetU2_36
	Pins
	U2-36


	NetU2_48
	Pins
	U2-48


	NetU2_49
	Pins
	U2-49


	NetU2_50
	Pins
	U2-50


	NetU2_51
	Pins
	U2-51


	NetU2_52
	Pins
	U2-52


	NetU2_53
	Pins
	U2-53


	NetU3_8
	Pins
	U3-8


	NetU3_24
	Pins
	U3-24


	NetU4_8
	Pins
	U4-8


	NRESET
	Pins
	R11-11

	NetLabels
	NRESET


	NSLEEP
	Pins
	R11-12

	NetLabels
	NSLEEP


	OSCI
	Pins
	U3-27

	NetLabels
	OSCI


	OSCO
	Pins
	U3-28

	NetLabels
	OSCO


	P6M5
	Pins
	R9-2
	U2-4

	NetLabels
	P6M5
	P6M5


	PHA/DIR/AIN2
	Pins
	R11-9

	NetLabels
	PHA/DIR/AIN2


	PHB/NC/BIN2
	Pins
	R11-10

	NetLabels
	PHB/NC/BIN2


	RESET
	Pins
	U3-19

	NetLabels
	RESET


	RI
	Pins
	U3-6

	NetLabels
	RI


	RST
	Pins
	J6-11
	R10-2
	S1-2
	U2-58

	NetLabels
	RST
	RST


	RTS
	Pins
	U3-3

	NetLabels
	RTS


	RX
	Pins
	U2-32
	U3-5

	NetLabels
	RX
	RX


	SEL0
	Pins
	R13-2
	R16-1
	U2-28

	NetLabels
	SEL0
	SEL0


	SEL1
	Pins
	R14-2
	R17-1
	U2-29

	NetLabels
	SEL1
	SEL1


	TX
	Pins
	U2-33
	U3-1

	NetLabels
	TX
	TX


	USB5V
	NetLabels
	USB5V


	USBDM
	Pins
	J5-2
	U3-16

	NetLabels
	USBDM
	USBDM


	USBDP
	Pins
	J5-3
	U3-15

	NetLabels
	USBDP
	USBDP


	VDD
	Pins
	C14-2
	C15-1
	C16-2
	C21-1
	C22-2
	JP5-2
	R10-1
	R13-1
	R14-1
	R15-2
	R18-2
	U2-1
	U2-64
	U3-4
	U4-5
	U4-6




	CPG004_RC_TS.SchDoc
	Components
	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP24
	TP24-1

	TP25
	TP25-1

	TP26
	TP26-1

	TP27
	TP27-1

	TP28
	TP28-1

	TP29
	TP29-1

	TP30
	TP30-1

	TP31
	TP31-1

	TP32
	TP32-1

	TP33
	TP33-1


	Nets
	AI0/MD0/AI0
	Pins
	TP20-1

	NetLabels
	AI0/MD0/AI0


	AI1/MD1/AI1
	Pins
	TP19-1

	NetLabels
	AI1/MD1/AI1


	AOUT1
	Pins
	TP4-1

	NetLabels
	AOUT1


	AOUT2
	Pins
	TP5-1

	NetLabels
	AOUT2


	AVREF
	Pins
	TP7-1

	NetLabels
	AVREF


	BI0/MD2/BI0
	Pins
	TP18-1

	NetLabels
	BI0/MD2/BI0


	BI1/NHM/BI1
	Pins
	TP17-1

	NetLabels
	BI1/NHM/BI1


	BOUT1
	Pins
	TP8-1

	NetLabels
	BOUT1


	BOUT2
	Pins
	TP9-1

	NetLabels
	BOUT2


	BVREF
	Pins
	TP11-1

	NetLabels
	BVREF


	CP1
	Pins
	TP1-1

	NetLabels
	CP1


	CP2
	Pins
	TP2-1

	NetLabels
	CP2


	DECAY
	Pins
	TP12-1

	NetLabels
	DECAY


	ENA/NEN/AIN1
	Pins
	TP23-1

	NetLabels
	ENA/NEN/AIN1


	ENB/STP/BIN1
	Pins
	TP22-1

	NetLabels
	ENB/STP/BIN1


	GND
	Pins
	TP28-1
	TP29-1
	TP30-1
	TP31-1
	TP32-1
	TP33-1


	ISENA
	Pins
	TP6-1

	NetLabels
	ISENA


	ISENB
	Pins
	TP10-1

	NetLabels
	ISENB


	NFAULT
	Pins
	TP13-1

	NetLabels
	NFAULT


	NRESET
	Pins
	TP15-1

	NetLabels
	NRESET


	NSLEEP
	Pins
	TP14-1

	NetLabels
	NSLEEP


	PHA/DIR/AIN2
	Pins
	TP24-1

	NetLabels
	PHA/DIR/AIN2


	PHB/NC/BIN2
	Pins
	TP21-1

	NetLabels
	PHB/NC/BIN2


	V3P3OUT
	Pins
	TP16-1

	NetLabels
	V3P3OUT


	VCP
	Pins
	TP3-1

	NetLabels
	VCP


	VDD
	Pins
	TP26-1


	VM
	Pins
	TP25-1
	TP27-1






