Power
File: Power.kicad_sch
RS-232 Isolation GPIO
1D_RTS 1RS232_RTS  ATTL_RTS 1TTLRTS
1D_TXD 1RS232_TXD  ATTL_TXD 1TTL_TXD
1D_CTS 1RS232_CTS  ATTLCTS 1TTLCTS
1D_RXD 1RS232_RXD  1TTL_RXD 1TTL_RXD
2D_RTS 2RS232_RTS  2TTL_RTS 2TTLRTS
2D_TXD 2RS232_TXD  2TTL_TXD 2TTLTXD
2D_CTS 2RS232_CTS  2TTL_CTS 2TTLCTS
2D_RXD 2RS232_RXD  2TTL_RXD 2TTLRXD
File: RS-232.kicad_sch File: Isolation.kicad_sch
CAN
1_MOsI GP1010/5P10.M0S
1_MISO D GPI09/SPI0.MISO
1_SCK GPI011/SP10.SCL
1.Cs GPI08/SP10.CEO
1_INT GPI017
File: CAN.kicad_sch File: GPI0.kicad_sch

Changelog:
EV1 — Initial version
EV2 - Removed SC16 SPI to 2x UART
— Added isolation between both RS232 channels
— Removed GPIO UART receive voltage dividers, switched ADUM isolators to 3V/5V mode instead

— New power taggle switch D M <d -
EV3 - Added CANbus support (MCP2515) evon Merner <dmerner

- z;/:pgef_lmlgbs ftor SMD reverse mount Sheet: /

- e por Hle- _ :

— Changed Serial Channel 0 jumpers from open to bridged-1-2 File: Dual HFC RS—-232 Hat.kicad_sch

— Added cutout for RPi PoE header clearance on RPi 4 and 5 Title: CS452 Raspben—y Pi Hat

— Removed power toggle switch (to avoid backfeeding +5V)

— RPi moved from left to right side of PCB for easier port access Size: A4 [ Date: 2023-12-06 Rev: EV3

— RPi GPIO connector changed to short SMD KiCad E.D.A. 9.0.2 Id: 1/6
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Channel 1 RS—232 Driving/Receiving Channel 1 Surge Protection Channel 1
GND_CH1 GND_CH1
iy +OV-CHI cho GND_CH1
MAX238 1oF
Typical Operation +/—- 7.3V l llqu ﬁ‘
Driver Qutput +/- 13.5V I 11 c6 SZ D9 c7 SZ D7 9
SMAJ15CA 150pF SMAJ15CA 150pF SMAJ15CA LT xile
Reverse Stand off 15V GND_CH1 1_CTS 1_RTS *la—.
Maximum Clamping 24.4V o Y7 1_TXD 3le J5
< MAX232DR c38 GND_CH1 GND_CH1 1_RTS 7 L17HTNEP4LFLC
1 A 1_RXD > hd
Ci+ o 2+ z l®
>
—E c37 ]— or] °
T wr T c8 Y 08 c9 Y 010 1@
3 {e1- G2 = 150pF SMAJ15CA 150pF SMAJ15CA o
5 1_RXD 1_TXD
VS+
GND_CH1
6 C39 Channel 2 Surge Protection Channel 2
W= 1uF
1D.RTS 1D_RTS 11 1N [> ; T10UT |24 1S_RTS GND_CH2 GND_CH2
GND_CH2
10 TX0D—20=TXD 10 | 5y —| So—— T20uT |2 15-TXD 25 o
9
1D_CTS 12 13 15_CTS €10 D13 c12 D15 % PS
W SG——— | R10U RIN 150pF ¥ SMAJ15CA 150pF ¥ SMAJ15CA e
2_CTS 8
10_RxpG—O=RXD 9 | RzouT—o<]— R2IN [8 15-RXD 2T ZRTS 2_TXD 3l e .
a GND_CH2 GND_CH2 2_RTS 7 LL7HTNEP4FAC
LOGIC z RS232 2_RXD 2] o ®
. il
- c11 y Ot c13 [ bi6 @
150pF SMAJ15CA 150pF SMAJ15CA S
GND-CHL 2_RXD 2_TXD
Channel 2 RS—-232 Driving/Receiving
i Ch l 1 ESD Protecti Ch | 2 ESD Protecti
+5V_CH2 Channel 1 Decoupling anne rotection anne rotection
C43 Clhs
Luf 1uF %) 2 1S_CTS 25_CTS
| 11 I~ x R1 FB1 RS FB5
| I d a D5 5 BOOR 100MHz D11 5; BO0R 100MHz
- - - 2 1_CTS ~ 2 2_CTS
GND_CH2 S, s K2 AN z 5 K_2 AN
- C1h c15
o U8 <2« 1 1_RTS B 1 2.RTS
| MAX232DR C46 150pF 150pF z K_1 AN z K1 AN
1uF
1 0 4 PESD15VL2BT R2 PESD15VL2BT R6
o o 2 GND_CHL  GND_CH1 51 FB2 51 FB6
cu2 1S_RTS 600R 100MHz 25_RTS 600R 100MHz
1uF wn a
3 5 e
c1- c2- S ? 15_RXD 25_RXD
a a R3 FB3 R FB7
Vs+ |2 - - D6 51 OBO0OR 100MHz D12 51 BOOR 100MHz
c16 17 2 1_RXD ~ 2 2_RXD
GND_CH2 5 K2 %% S s K2 A%
v Lsces 150pF 150pF 1 2k . LT%0 Q< 2k . 2.TXD
1uF z K1 AV z K1 AN
20 RTSD—20=RTS 44 f oy _| ~So—— TiouT [L4 ZRTS 25_RTS GND_CH1  GND_CH1 PESD15VL2BT R4 ol PESD15VLZBT RS ro8
51 51
1S_TXD 600R 100MHz 25_TXD 600R 100MHz
20 TXDD——20=TXD___ 10 | —| ~o—— T120UT | L 25-TXD
20_CTS 25_CTS i
20 CTsG——=2==2 12 RiouT—o<]— RLIN A3 =203 Channel 2 Decoupling == Net Naming Legend ==
2DRXD 25 RXD (Where N = Channel, X = Signal)
_| 9 8 | %) a w a
_RXD G———————— 2 F—o0<Z |— = ) . )
2D_RXD R2EU B2 = = G &z ND_X = Decoupled signals between ADUM Isolation and MAX238 Driver
g d a d o NS_X = "Safe" signals that have been ESD protected
LOGIC & RS232 ~N N ~N ~ N_X = Surge protected signals directly from the DB-9 connector
Devon Merner <dmerner>
0 c18 c19 €20 c21 Sheet: /RS—232/
150pF 150pF 150pF 150pF File: RS—232.kicad_sch
GNDCH2 GND_CH2  GND_CH2  GND_CH2  GND_CH2 Title: C5452 Raspbe"y Pi Hat
Size: A4 [ Date: 2023-12-06 Rev: EV3
KiCad E.D.A. 9.0.2 Id: 2/6
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Channel 1 Isolation

Optaisolators running
GND_CH1 in 3V/5V mixed operation
GND X
0.1uf + 16 0.1uF
+3.3V VDD VDD2 +5V_CHL
onp 2| 6ND1t | 6ND2_1 L3> GND_CHL
ATTL_RTSD————31VIA VOARA 5 1RS232_RTS
1TTL_TXD D————— 2 VIB voBf3 B 1RS232.TXD
1TTL_CTS G———31V0C | vickZ — q1Rrs232.CTS
ATTL_RXD G———81v0D VDl q1RS232_RXD
x% CTRLL CTRL2 %
{eno2 oND22 %
enp ADUMIAI2AR GND.CHL
Channel 2 Isolation
GND_CH2

I 0.1
+3.3V VDD1 z
onp 2 GND1_t | 6ND2_t 2> GND_CH2
2TTL_RTS D———31 VIA voaltE T B 2RS232_RTS
2TTLTXDD——— 2 ViB voB [ — P 2RS232_TXD
2TTL_CTs G———321v0C | vickZ — q2rs232.CTS
2TTL_RXD G———581 V0D ViDL Q2RS232_RXD
>% CTRLL | CTRL2 %
e oND2.2 [
D ADUMiuizARr OND. CH2
Channel 1 Power Isalation I
+5V U|3 +5V_CH1
yn bour ﬁﬁ
€29 28 €26 c27
10F 10uF ) 4 10uF 0.1uF
G oov
Il
MEFiEIOSOSSPC
GND
GND_CH1 RS-232 +5V LEDs
Channel 2 Power Isolation 1 R30 320
24
u AN B
+5V . !1 . +5V_CH2 +5V_CH1 R0 Dby cr? GND_CHL
VIN VOUT s 320
24
c1 c2 | c3 ch NN
+5V_CH2 GND_CH2
1uF 10uF ) 4 10uF 0.1uF RED “45V_CHZ
o
MEF1405055PC
GND GND_CH2

Devon Merner <dmerner>

Sheet: /Isolation/
File: Isalation.kicad_sch

Title: CS452 Raspberry Pi Hat

Size: A4 [ Date: 2023-12-06 Rev: EV3
KiCad E.D.A. 9.0.2 Id: 3/6
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GPIO LEDs JTAG Connector Raspberry Pi Connector
Note: Do NOT backfeed 3.3V to Raspberry Pi
+3.3V pherty +5V
J1
o N>f GPIO
T U N e IV
GPI018/PCM.CLK R14 150 M]] i & PI022 GPI02,/SDA1/UART2.CTS *3 A
RED 2 D4 = TRSTH>- GPI03,/SCL1/UART2.RTS 5 5
GPI019/PCM.FS  R15 150 Vi o s
: > Q SRSTOLD GP104,/GPCLKO,/UART3.TXD 7 8 GPI014,/TXDO
GPI020/PCM.DIN_ R16, 150 RED™ D37 1 1GPI023 9 10 GPI015/RXDO
REDI/IDZO RTCKC*GP\D25 GPIOL7 11 12 GPI1018/PCM.CLK
GP1021,/PCM.DOUT R17 150 7 TCK/SWCLK2- GP1027 13 14
> 12 7 GPI027
RED D18 Conn_ARM_JTAG_SWD_20 TMTSD/OS/WS[C/‘BEEGPW“ GPI022 15 16 gilgi
~ To1l5 6PI026 L 448
GND GPI010,/5P10.MOSI G 19 20 PI0D5
R GPI09/SPI0.MISOD 2 ii
o DBGRQ/NCC% GPI1011/SPI0.SCLK < 55 56 GP D7/SF‘\O.CE1/UART3.RTSD GP108/SPI0.CEO
z GPI00/UART2.TXD 27 28 GPI01,/UART2.RXD
o GPI105,/UART3.RXD 29 20
GPI06,/UART3.CTS 31 20 GPI012/PWMO
GPI013/PWM1 33 34
GND GPI019,/PCM.FS 25 26 GPI016
GPI026 <7 <8 GP1020,/PCM.DIN
29 40 GP1021,/PCM.DOUT
A4 A4
Channel 1 LEDs Channel 2 LEDs GND GND
150  R23 A7 150  R24 A7
+3.3V <Y B> +3.3V <1 B>
150 150
Channel 1 UARTO/2 Selectors
RS—232 Direct to Raspberry Pi UARTO/2 and UART3
CH1_TXD_SEL1 CH1_RXD_SEL1
Channel 1 GPIO UART Receive 1 N 1 N
o e
< <
= o
o e N © Q) I
a 2 =l o > =
CH1_RXD_3V3 = n xl X% " x
Used to connect RS-232 signals directly to <JLTTL_RXD } < 3 E g 3
UARTO/2 and UART3 on a Raspberry Pi 4. b = 8l 3 it by
(Not compatible with earlier Raspberry Pi models) = pa = = pa =
o (&) o o (&) o
GP102/SDA1/UART2.CTS ALTTLCTS
Channel 1 GPIO UART Transmit TXD RXD CTS RTS Board Pins
Channel 1 UART Selectors are used to switch vart0 14 15
T Channel 2 GPIO UART Receive Channel 1 between UARTO and UART2 vartl 14 15 8 10
CH1_TXD_3V3 vart2 0 1 2 3 27 28 (12C)
D 1TTL_TXD . . .
By default, Channel 1 is set to UARTO for serial console during boot. vart3 4 5 6 7 7 29
GPI03/SCL1/UART2.RTS varts 8 9 10 11 24 21 (SPI0)
D 1TTL_RTS Channel 1 RTS/CTS is always connected to UART2 varts 12 13 14 15 32 33 (gpio—fan)
GPI05 /UART3.RXD (UARTO lacks hardware flow control).
/ <J2TTL_RXD
Channel 2 GPIO UART Transmit
GPI04/GPCLKO/UART3.TXD 5 2TTLTXD
GPI06/UART3.CTS
GPI07/5P10.CE1/UART3.RTS 5 2TTLRTS <Q2TTLLTS
- Devon Merner <dmerner>
Sheet: /GPIO/
File: GPIO.kicad_sch
Title: CS452 Raspberry Pi Hat
Size: A4 [ Date: 2023-12-06 Rev: EV3
KiCad E.D.A. 9.0.2 Id: 4/6
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+3V3 Power Generation

+3.3V €35
ue 0.1uf
+5V 21VIN vour (2 HGND
GND
€32 €33 3lEn. Bpl4

o QT 1wF T 0.1uF ﬁ_ -

RT9193-33GB l 22nF

GND

Power LEDs

R28 150
MV

~17
+3.3V Py gy D 6no

Devon Merner <dmerner>

Sheet: /Power/
File: Power.kicad_sch

Title: CS452 Raspberry Pi Hat

Size: A4 [ Date: 2023-12-06 Rev: EV3

KiCad E.D.A. 9.0.2 Id: 5/6
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CAN 1 Transceiver

CAN 1 Transceiver

CAN 1 Terminator

~

ATTL_CANRX

D24
~77  1TTL_CANTX

~

I/IDZQ

D25

D 1_INT

- +3.3V_CAN1 Sw1
U2 u10 1_CANH Rlo’\/\/\izzo 1552 1-CANL
@| MCP2515T-1/50 | SNEBHVD230 AGS—1102—H
1_Misoatd so TXCAN P =tA2 2ARRR A1R > CANH ﬁ
1_cspifcs 2] Vref o CANL o=
1_sckpd sck 8lrs 3
R11
(o]
10K
GND_CAN1
1 0sc2 GND_CAN1
g 0sC1
%= CLKOUT/SOF CAN 1 Transient Voltage Suppression
"
C31 = — 36 %y D22 1 CANH
22pF 22pF ZL , K ol2 1
GND_CANL < 2K ol Lo
GND 7
SM24CANB
CAN 1 Isalation CAN 1 Cannectar
GND_CAN1 4
20 LCANL ° 35 1 | sup_7zR—SMLA-TF
1.CANH >
) = T
c5 U9 €30 L LEDs
+3.3V Lvnm VDD2 $ +3.3V_CANL e EANL — Pin %
G2 onp1t GND2_1 13> GND_CANL —e GND-CANL e
GND - = -
1TTL_CANTX i A Vo g( 1_CANTX o 19
= VIB VOB —e [ LL7HTNEP4FLC Alternate Connector R35
1TTL_CANRX 50 voc e 12 1_CANRX o
x&{vop vip i —o 1CANL 3/ ococe R36
sL{ cTRLL cTRL2 1& le LCANH o[ |
‘& GND1_2 GND2_2 %9 g 1] R57
N ADUMIEI2ARWZ oND_CANA v
_ GND_CAN1
CAN 1 Power Isolation
oy b1t +3.3V_CAN1
R9 150 o
c47 c48 c49 50 +3.3V_CANL AN B> D GND_cANL
1uF 10uF 10uF
2l ov e RED +3V3_CAN1
oD MEF1505035PC ONDLCANL

Devon Merner <dmerner>

Sheet: /CAN/
File: CAN.kicad_sch

Title: CS452 Raspberry Pi Hat

Size: A4 [ Date: 2023-12-06 Rev: EV3
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