
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 1/6

Title: Pi-HAT+: T1L

File: BRECHEL_HAT_T1L.kicad_sch
Sheet: /

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

T1L Top

File: T1L_top.kicad_sch

6000

BE-IIS-HAT++MODBUS-I2C-Rev.B
Brechel Electronic
Industrie Interface Solutions
www.be-iis.eu



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 8/6

Title: Pi-HAT+: T1L

File: T1L_top.kicad_sch
Sheet: /T1L Top/

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

I2C_EN

SDA

SCL

+3V3

GND

I2C_Pull-Up_EN

File: I2C_Pull-Up_EN.kicad_sch

6625

GND

MISO

SCK

MOSI

INT

+5V

CS

+3V3

GNDSHD

SPE+

SPE-

RESET_N

T1L

File: T1L_sch.kicad_sch

GND +3V3

CS0

CS1_gated CS1

CS2CS2_gated

IRQ0

IRQ1_gatedIRQ1

IRQ2_gatedIRQ2

CS0_gated

GPIO0

GPIO3 GPIO1

GPIO2

SDA

SCL

IRQ0_gated

RX

TX

+5V

I2C_EN

EEE

File: uC_EEE.kicad_sch

6400

I2C_EN

SDA

SCL

+3V3

GND

I2C_Pull-Up_EN1

File: I2C_Pull-Up_EN.kicad_sch

4600

Outline

A6000A

Pin_1
B1

Pin_2
B2

A6000D

Pin_1
A1

Pin_2
A2

A6000C

+3V3
1

+5V
2

GP2/SDA
3

+5V
4

GP3/SCL
5

GND
6

GP4
7

GP14/TXD
8

GND
9

GP15/RXD
10

GP17
11

GP18
12

GP27
13

GND
14

GP22
15

GP23
16

+3V3
17

GP24
18

GP10/MOSI
19

GND
20

GP9/MISO
21

GP25
22

GP11/SCLK
23

GP8/CS0
24

GND
25

GP7/CS1
26

GP0
27

GP1
28

GP5
29

GND
30

GP6
31

GP12/PWM0
32

GP13/PWM1
33

GND
34

GP19
35

GP16
36

GP26
37

GP20
38

GND
39

GP21
40

A6001
2x20

1
2
3

J6003
Screw_Terminal_01x03

000_my_Connectors:Phoenix_1844223_1984620

GND

GND

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

POWER

50R

POWER

INT0

SCL

RX_RSP

GND

TX_RSP

DIR_RSP

GND

CS2

GND

INT5

+5V

SDA

+5V

GND

ID_SD

I2C_EN

INT1

GND

INT3

SCK

+5V

+3V3

+3V3

ID_SC

ID_SD

I2C_EN I2C_EN

GND

SCL

IRQ

CS

GND

ID_SC

RES_N

MOSI

+3V3

SDA

MISO

+3V3

GND

CS0

CS1

GND

GND

INT2

RES_N

IRQ

CS1

CS2

CS0

INT1

GND

ID_SD

INT2

CS

+3V3

INT0

MISO

GND

SCK

+3V3

ID_SC

MOSI

INT4

Pi Pinout

HAT+ EEprom

I2C-Pullups

T1L

A6000C

Pin_1
A1

Pin_2
A2

A6000D

Pin_1
B1

Pin_2
B2



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 6/6

Title: Pi-HAT+: T1L - PHY

File: T1L_sch.kicad_sch
Sheet: /T1L Top/T1L/

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

R603410k

R6059
49R9

C6007
10nF 50V

C6008
10nF 50V

C6010
1uF 50V

R1110

22

C6009
100nF 50V

C6011
10nF 50V

C6012
100nF 50V

R604010k

R603510k

R
6
0
3
6

1
0
k

RV6002220V

R6025100R

R6038100R

R604110k

R6039100R

TP6001

C6013

C6016

1
0
0
n
F
 
4
5
0
V

C6017

1
0
0
n
F
 
4
5
0
V

TP6002

1
2

3U4002

TV
S
 
3
V
3
 
b
i

1

2

3

4

L6002

1
.:
1
 
2
.2
m
F

R604610k

R605310k R605510k

R60151k

R60161k

R6044
1k

R60431k

Time Stamp Support

RESET

Configuration/Status

Clock Interface

LDO and Reference Decoupling

SPI-Interface

PowerPins

Media Dependent Interface
(MDI)

SDI
1

SDO
2

LED_0
3

LINK_ST
4

RESET
5

LED_1
6

CLK25_REF
7

XTAL_I/CLK_IN
8

XTAL_O
9

TXN
12

RXN
13

RXP
14

TXP
15

AVDD_H
16

AVDD_H
17

CEXT_2
19

CEXT_3
20

AVDD_L
22

DLDO_1P1
23

DVDD_1P1
24

IRQ
25

TEST1
26

TEST2
27

CS
29

TS_TIMER/MS_SEL
30

TX2P4_EN_N
31

SWPD_EN_N
33

VDDIO
35

SPI_CFG1
37

SCLK
38

_TS_CAPT
40

EP_(GND)
41

U6001
ADI1110

R
6
0
3
7

1
0
k

R60421k

C
6
0
0
5

1
u
F
 
5
0
V C

6
0
0
4

1
0
0
n
F
 
5
0
V

R
6
0
2
9

1
k

R600110k

R604710k

R600210k

R605410k

R604510k

1

2
3

Q6003

BC858BLT*G

C6015
100nF 50V

C6014
10nF 50V

RV6001220V

JP6001

Jumper_2x2x2.54

R6060
49R9

R
1
1
0
9

1
0
kC1102

10uF 6.3V

R
1
1
0
2

2
2

D6002
LED_red

R6020
22

R6024
22

C6003
100nF 50V

1

2
3

Q6001

BC858BLT*G

R6019
10k

R6023
22

R6021
22

R6022
22

R1101
22

C1105
100nF 50V

L1101
1uH

R
1
1
0
5

1
0
k

R
1
1
0
7

1
0
k

R
1
1
0
6

1
0
k

R
1
1
0
4

1
0
k

R
1
1
0
8

1
0
k

C6006
100nF 50V

C1103
10uF 6.3V

C1104
10uF 6.3V

R
1
1
0
3

1
0
k

R6027
10k

R
6
0
3
2

1
k

R
6
0
3
1

1
k

R
6
0
2
8

1
0
k

D6003
LED_red

R60581k

R60611k

R6030
10k

1

2
3

Q6002

BC858BLT*G

D6004

LED_red

1

2
3

Q6004

BC858BLT*G

R60571k

R6033100R

12

3 4
L6001

R6026
0R

R6062
0R

C6002
12pF 50V

1

2

3

4

25MHz

C6001
12pF 50V

1

2

G
N
D

3

4V
C
C

5

U6003
74LVC1G125

GND
1

SW
2

VI
3

EN
4

FB
5

PG
6

U1101
DCDC 300mA

C
6
0
1
9

1
0
0
n
F
 
5
0
V

C1101
100nF 50V

R604910k

R604810k

R600310k

R600910k

R605210k

R60111k

R601010k

R601810k

R601710k

R605610k

R60141k

R600510k

D6001
LED_red

R60121k

R605110k

R605010k

R600610k

R600810k

R600710k

R60131k

R600410k

DIFF

50R

DIFF

DIFF

DIFF

DIFF

DIFF

DIFF

DIFF

DIFF

DIFF

POWER

G
N

D

DIFF

DIFF

DIFF

DIFF

DIFF

50R

DIFF GND

SCK

MOSI

SPE+

RESET_N

MISO

CS

SPE-

+5V

+3V3

GNDSHD

INT

GND

INT

CS

GNDSHD

MS_SEL

GND

LAN_TRX-

+3V3

LAN_TRX+

GNDSHD

GNDSHD

GNDSHD

GND

CS

LINK_ST

+3V3_2

+3V3

GND

GND

+3V3

MISO_CFG0

+3V3

GND

+3V3

+3V3

+3V3_2

+3V3

GND

MISO

GNDSHD

GNDSHD

+3V3

+3V3

GNDSHD

+3V3

SPE3+

GND

SPE3-

GND

+5V

GND

SCK

MOSI

MISO_CFG0

CS

SPE-

GND

GNDSHD

+3V3

TX2P4_EN_N

+5V

LINK_ST

SWPD_EN_N

TX2P4_EN_N

+3V3

GND

INT

RESET_N

GND

GND

GND

+3V3

GND

+3V3_2

MS_SEL

GND

GND

SWPD_EN_N

GND

RESET_N

+3V3

+3V3

+3V3_2

+3V3

SPE-

SCK

GND

MISO_CFG0

SPI_CFG1

MOSI

MISO

CS

SPE+

LAN_TRX-

GND

SPE+

SPI_CFG1

LAN_TRX+

36mA

Change to Gereric SPI with 8-bit CRC

25mA

R6044
1k

U6001
ADI1110

SDI
1

SDO
2

LED_0
3

LINK_ST
4

RESET
5

LED_1
6

CLK25_REF
7

XTAL_I/CLK_IN
8

XTAL_O
9

TXN
12

RXN
13

RXP
14

TXP
15

AVDD_H
16

AVDD_H
17

CEXT_2
19

CEXT_3
20

AVDD_L
22

DLDO_1P1
23

DVDD_1P1
24

IRQ
25

TEST1
26

TEST2
27

CS
29

TS_TIMER/MS_SEL
30

TX2P4_EN_N
31

SWPD_EN_N
33

VDDIO
35

SPI_CFG1
37

SCLK
38

_TS_CAPT
40

EP_(GND)
41

R60421k

C
6
0
0
5

1
u
F
 
5
0
V C

6
0
0
4

1
0
0
n
F
 
5
0
V

Q6003

BC858BLT*G

1

2
3

C6015
100nF 50V

C6014
10nF 50V

JP6001

Jumper_2x2x2.54

R6060
49R9

R6059
49R9

C6007
10nF 50V

C6009
100nF 50V

C6011
10nF 50V

C6012
100nF 50V

R
6
0
2
9

1
k

R
6
0
3
2

1
k

R
6
0
3
1

1
k

D6003
LED_red

R6030
10k

Q6002

BC858BLT*G

1

2
3

D6004

LED_red

Q6004

BC858BLT*G

1

2
3

C6002
12pF 50V

25MHz

1

2

3

4

C6001
12pF 50V

U6003
74LVC1G125

1

2

G
N
D

3

4V
C
C

5 U1101
DCDC 300mA

GND
1

SW
2

VI
3

EN
4

FB
5

PG
6

C
6
0
1
9

1
0
0
n
F
 
5
0
V

C1101
100nF 50V

R1101
22

C1102
10uF 6.3V

R
1
1
0
2

2
2

R6020
22

R6024
22

C6003
100nF 50V

Q6001

BC858BLT*G

1

2
3

R6019
10k

R6023
22

R6021
22

R6022
22

R
1
1
0
9

1
0
k

C1105
100nF 50V

L1101
1uH

R
1
1
0
5

1
0
k

R
1
1
0
7

1
0
k

R
1
1
0
6

1
0
k

R
1
1
0
4

1
0
k

C6006
100nF 50V

C1103
10uF 6.3V

C1104
10uF 6.3V

R
1
1
0
3

1
0
k



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 15/6

Title: Pi-HAT+: EEPROM-Emulation and SPI configuration

File: uC_EEE.kicad_sch
Sheet: /T1L Top/EEE/

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

R
6
4
0
1

1
0
k

C6401
100nF 50V

R64061k

1

2

G
N
D

3

4V
C
C

5

U6402
74LVC1G125

R6407
10k

R64041k

1

2
3

Q6402

BC858BLT*G

D6401

LED_red

R64361k

C6409
100nF 50V

R640910k

R641110k

R641010k

C
6
4
0
4

1
0
0
n
F
 
5
0
V

1

2
G
N
D

3
4 V

C
C

5

U6401
74LVC1G125

PA28|A5
1

PA0
2

PA1|NRST
3

VDD
4

VSS
5

P
A
2

6

P
A
4

7

P
A
6

8

P
A
1
1

9

P
A
1
6
|
P
8

1
0

PA17|A9
11

PA18|A7
12

PA19SWDIO
13

PA20|A6
14

PA22|A4
15

P
A
2
3

1
6

P
A
2
4
|
A
3

1
7

P
A
2
5
|
A
2

1
8

P
A
2
6
|
A
1

1
9

P
A
2
7
|
A
0

2
0

VSS
21

U6403
uC M0

R64051k

SW6401
SW_Push_EVP-AEBB2A

R
6
4
0
8

1
0
k

R
6
4
3
2

1
0
k

R64221k

R6425
10k

R6426
10k

R6424
10k

1

2

G
N
D

3

4 V
C
C

5

U6406
74LVC1G125

R64201k

R64211k

R6423
10k

1

2
3

Q6404

BC858BLT*G

D6403

LED_red

1

2

G
N
D

3

4V
C
C

5

U6407
74LVC1G125

C
6
4
0
7

1
0
0
n
F
 
5
0
V

Pin_1
P1

Pin_2
P2

Pin_3
P3

Pin_4
P4

Pin_5
P5

Pin_6
P6

Pin_7
P7

A6000B
R6415

10k
1

2
3

Q6403

BC858BLT*G

R64141k

R
6
4
3
5

1
0
k

R64121k

R64131k

D6402

LED_red

R64271k

C6406
100nF 50V

R
6
4
1
9

1
0
k

R6418
10k

R6416
10k

R
6
4
3
4

1
0
k

R6417
10k

R
6
4
0
2

1
0
0
k

R
6
4
0
3

1
0
0
k

1

2

G
N
D

3

4V
C
C

5

U6405
74LVC1G125

R64331k

C6402
10uF 6.3V

C6403
100nF 50V

C
6
4
0
5

1
0
0
n
F
 
5
0
V

1

2

G
N
D

3

4 V
C
C

5

U6404
74LVC1G125

C6408
100nF 50V

+3V3

TX

CS2_gated CS2

IRQ2_gatedIRQ2

CS1_gatedCS0_gated

IRQ1

GND

+5V

GPIO3

GPIO2

IRQ0

CS0

GPIO1

GPIO0

IRQ0_gated

I2C_EN

RX

IRQ1_gated

CS1

SCL

SDA

S
C
L

G
N
D

NRST

IRQ1

CS1_gated

GND

S
1
_o

e

CS1_gated

S
0
_o

e

CS1

+3V3

SDA

CS1
IRQ1_gated

S
2
_o

e

G
P
IO
2

G
P
IO
1

IRQ1_gated

NRST
GND

+3V3S
1
_o

e

GPIO1

GPIO3

SW

+3V3

+5V

CS1

G
N
D

GND

+3V3

GND

G
N
D

IRQ1_gated

GND

IRQ0_gated

IRQ2

GND

S
0
_o

e

+3V3

GND

CS0_gated

+3V3

CS0

+3V3

SWCLK

+
3
V
3

IRQ0_gated

CS0

+3V3

IRQ0

NRST

CS0_gated

GND

CS0_gated
IRQ0

GND

CS1_gated
S1_oe

IRQ1

CS0

+3V3

G
N
D

SCL

GND

GND

S0_oe GND

SDA

S
0
_o

e

GND

IRQ2

S0_oe

GPIO0

GND

CS2

GND

+3V3

RX

+5V

CS2_gated

+3V3

SWDIO

S0_oe

CS2

GND

A0

GPIO0

+3V3

GND

IRQ0

GND

+3V3

S2_oe

IRQ0_gated

GND

+3V3

IRQ2_gated

+3V3

G
N
D

A
0 TX

A1

+3V3

RX

G
N
D

GPIO2

IRQ1

+3V3

SW

TX

RX

SWCLK

SWDIO

A
1

S2_oe

G
P
IO
3

TX

IRQ2
CS2_gated

CS2_gated

S1_oe

GND

IRQ2_gated

S
2
_o

e

+3V3GND

S
2
_o

e

S1_oe

+
3
V
3

IRQ2_gated

GND

CS2

SW6401
SW_Push_EVP-AEBB2A

Q6404

BC858BLT*G

1

2
3

D6403

LED_red

C
6
4
0
7

1
0
0
n
F
 
5
0
V

U6407
74LVC1G125

1

2

G
N
D

3

4V
C
C

5

R6423
10k

U6406
74LVC1G125

1

2

G
N
D

3

4 V
C
C

5

U6401
74LVC1G125

1

2
G
N
D

3
4 V

C
C

5

C
6
4
0
4

1
0
0
n
F
 
5
0
V

D6401

LED_red

Q6402

BC858BLT*G

1

2
3

R6407
10k

U6402
74LVC1G125

1

2

G
N
D

3

4V
C
C

5

R
6
4
0
2

1
0
0
k

R
6
4
0
3

1
0
0
k

C6402
10uF 6.3V

C6403
100nF 50V

C
6
4
0
5

1
0
0
n
F
 
5
0
V

U6405
74LVC1G125

1

2

G
N
D

3

4V
C
C

5

U6404
74LVC1G125

1

2

G
N
D

3

4 V
C
C

5

C6406
100nF 50V

D6402

LED_red

Q6403

BC858BLT*G

1

2
3

R6415
10k



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 33/6

Title: Pi-HAT+: I2C Pull-up - switchable

File: I2C_Pull-Up_EN.kicad_sch
Sheet: /T1L Top/I2C_Pull-Up_EN/

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

1

2
3

Q6626

BC858BLT*G

R6631
10k

R6602
10k

R6626
10k

1

2
3

Q6627

BC858BLT*G

R6604
10k

R6608
10k

R6603
10k

R6609
10k

R6607
10k

+3V3 SCL

SDA

I2C_EN
GND

+3V3

GND

I2C_EN

+
3
V
3

SDA

I2C_EN

SCL

I2C_EN

SDA

SCL

+
3
V
3



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-02-07
KiCad E.D.A. 10.0.1

Rev: B - finalSize: A4
Id: 37/6

Title: Pi-HAT+: I2C Pull-up - switchable

File: I2C_Pull-Up_EN.kicad_sch
Sheet: /T1L Top/I2C_Pull-Up_EN1/

Brechel Electronic 
Industrial Interface Solutions 
Designed by Philipp Brechel (Germany) 
www.be-iis.eu 
contact@be-iis.eu

1

2
3

Q6601

BC858BLT*G

R6606
10k

R6429
10k

R6601
10k

1

2
3

Q6602

BC858BLT*G

R6438
10k

R6612
10k

R6431
10k

R6610
10k

R6611
10k

+3V3 SCL

SDA

I2C_EN
GND

+3V3

GND

I2C_EN

+
3
V
3

SDA

I2C_EN

SCL

I2C_EN

SDA

SCL

+
3
V
3


	Page 1
	T1L Top (Page 8)
	Symbols
	A6000
	A6000
	A6000
	A6001
	J6003

	T1L (Page 6)
	Hierarchical Labels
	+3V3
	+5V
	CS
	GND
	GNDSHD
	INT
	MISO
	MOSI
	RESET_N
	SCK
	SPE+
	SPE-

	Symbols
	C1101
	C1102
	C1103
	C1104
	C1105
	C6001
	C6002
	C6003
	C6004
	C6005
	C6006
	C6007
	C6008
	C6009
	C6010
	C6011
	C6012
	C6013
	C6014
	C6015
	C6016
	C6017
	C6019
	D6001
	D6002
	D6003
	D6004
	JP6001
	L1101
	L6001
	L6002
	Q6001
	Q6002
	Q6003
	Q6004
	R1101
	R1102
	R1103
	R1104
	R1105
	R1106
	R1107
	R1108
	R1109
	R1110
	R6001
	R6002
	R6003
	R6004
	R6005
	R6006
	R6007
	R6008
	R6009
	R6010
	R6011
	R6012
	R6013
	R6014
	R6015
	R6016
	R6017
	R6018
	R6019
	R6020
	R6021
	R6022
	R6023
	R6024
	R6025
	R6026
	R6027
	R6028
	R6029
	R6030
	R6031
	R6032
	R6033
	R6034
	R6035
	R6036
	R6037
	R6038
	R6039
	R6040
	R6041
	R6042
	R6043
	R6044
	R6045
	R6046
	R6047
	R6048
	R6049
	R6050
	R6051
	R6052
	R6053
	R6054
	R6055
	R6056
	R6057
	R6058
	R6059
	R6060
	R6061
	R6062
	RV6001
	RV6002
	TP6001
	TP6002
	U1101
	U4002
	U6001
	U6003
	Y6001


	EEE (Page 15)
	Hierarchical Labels
	+3V3
	+5V
	CS0
	CS0_gated
	CS1
	CS1_gated
	CS2
	CS2_gated
	GND
	GPIO0
	GPIO1
	GPIO2
	GPIO3
	IRQ0
	IRQ0_gated
	IRQ1
	IRQ1_gated
	IRQ2
	IRQ2_gated
	RX
	SCL
	SDA
	TX
	~{I2C_EN}

	Symbols
	A6000
	C6401
	C6402
	C6403
	C6404
	C6405
	C6406
	C6407
	C6408
	C6409
	D6401
	D6402
	D6403
	Q6402
	Q6403
	Q6404
	R6401
	R6402
	R6403
	R6404
	R6405
	R6406
	R6407
	R6408
	R6409
	R6410
	R6411
	R6412
	R6413
	R6414
	R6415
	R6416
	R6417
	R6418
	R6419
	R6420
	R6421
	R6422
	R6423
	R6424
	R6425
	R6426
	R6427
	R6432
	R6433
	R6434
	R6435
	R6436
	SW6401
	U6401
	U6402
	U6403
	U6404
	U6405
	U6406
	U6407


	I2C_Pull-Up_EN (Page 33)
	Hierarchical Labels
	+3V3
	GND
	SCL
	SDA
	~{I2C_EN}

	Symbols
	Q6626
	Q6627
	R6602
	R6603
	R6604
	R6607
	R6608
	R6609
	R6626
	R6631


	I2C_Pull-Up_EN1 (Page 37)
	Hierarchical Labels
	+3V3
	GND
	SCL
	SDA
	~{I2C_EN}

	Symbols
	Q6601
	Q6602
	R6429
	R6431
	R6438
	R6601
	R6606
	R6610
	R6611
	R6612





