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RS-232 Isolation GPIO
1D_RTS 1RS232_RTS 1TTL_RTS 1TTL_RTS
1D_TXD 1RS232_TXD 1TTLTXD 1TTLTXD
1D_CTS 1RS232_CTS 1TTL_CTS 1TTL_CTS
1D_RXD 1RS232_RXD  1TTL_RXD 1TTL_RXD
2D_RTS 2RS232_RTS  2TTL_RTS 2TTL_RTS
2D_TXD 2RS232_TXD 2TTLTXD 2TTLTXD
2D_CTS 2RS232_CTS 2TTL_CTS 2TTL_CTS
2D_RXD 2RS232_RXD  2TTL_RXD 2TTL_RXD
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1 | 2 | 3 [ [ | 5 [
Channel 1 RS—232 Driving/Receiving Channel 1,2 Direct Test Points Channel 1 Surge Protection Channel 1
GND_CH1 GND_CH1
+5V_CH1 1.CTS 2.CT5 TP_2_CTS1
ch1 cLo _ oTP1CTSL =20 TP2C GND_CH1
;M)SZ}’B . 1uF 1oF TestPoint TestPoint ﬁ
ypwcal Operation +/- 7.3V 1 1l 1 RTS 2 RTS le®
Driver Output +/— 13.5V I 11 AR _orearrsy  2RTS o 1P_2.Rrst 6 Y 09 c7 Y 07 9 .
SMAJ15CA TestPoint TestPoint 150pF SMAJ15CA 150pF SMAJ15CA wile
Reverse Stand off 15V GND_CH1 LRXD 7Pt RxDL  2-RXD_ 7P RXD1 Lcts 1RTS 1ers T o
Maximum Clamping 24.4V o Y7 TestPoint TestPoint g;g 3le J5
- MAX232 38 1.7TXD 2.7XD GND_CH1 GND_CH1 | 7 DBY_57478403
. L R LIX0_oreamxor 2TXD o 1P_2TxD1 o o ®
Ci+ ] 2+ TestPoint TestPoint lﬁ‘
> %2 | r'y
C37 Channel 1/2 "Safe" Test Points s SZ b8 o SZ b10 wl le
1uF
T v s | c1- 2= s T 150pF SMAJL5CA 150pF SMAJ15CA 3
5 15.CTS 5 tpas.crst 25-CTS 5 TP 25 CTS1 1 RXD 1.TXD
VS+ TestPaint TestPoint
GND_CH1 1SRTS  1p_asRTSt 2SRTS .~ 1p_25 RTS1
vs— | 639 TestPoint TestPoint Channel 2 Surge Protection Channel 2
1uF|| D 1S_RXD o 1P_15_RXD1 25-RXD .~ 7p_25 RXD1
10 RTS 1D_RTS 11 { 1o TiouT |24 1S_RTS TestPoint TestPoint GND_CH2 GND_CH2
_RTSD—————>—— 22 —| >o——
1STXD 4 7P_15.TXDL 25-7XD .~ TP_25 TXD1 GND_CH2
1D TXDD—1DTXD 10 f o0 _l>o_ T120UT 2 15.7XD TestPoint TestPoint 25Ty
1D_CTS 15.CTS 10 D13 c12 D15 2 PY
1D TS 2212 ] RiOUT—OQ— RuN |2 Channel 1/2 Decoupled Test Points 150pF SZ SMAJ15CA 150pF SZ SMAJ15CA . wh le
2Lt 8]
10_Rxpg—LDRXD_ 9 | Rzom—o<]— R2IN |8 1SRXD 1D.CTs TS 218 2.RTS PRI Y ® |
> 10LTS o tPapcrsy 2DLTS o 1p_2p_cTst GND_CH2 GND_CH?2 2RTS 7] DBO.5747840-3
LoGIC = RS232 TestPaint TestPoint 2RXD 2| ‘4.
ID_RTS o 7p_1p RSt 2D-RTS o 1p_2p RTSL 5
] TestPoint TestPoint 1 le
1D_RXD 2D_RXD c11 D14 C13 D16
%0 T B0 ripper | s T Y Shisssca 109t T ¥ ssssca z
GND_CH1
ID_TXD .~ 7p_1p_TxD1 2D-TXD . TP_2D_TXD1 2-RXD 2TXD
Channel 2 RS-232 Driving/Receiving TestPaint TestPoint
i Channel 1 ESD Protection Channel 2 ESD Protection
+5V_CH2 Channel 1 Decoupling | |
C43 Clby
Luf 1uF n o 15_CTS 25.CTS
| 1l e x R FB1 RS FBS
| 4] o o D5 5q 600R 100MHz D11 51 600R 100MHz
a a
T K2 | 2—4—AAA, 1.CTS o PR ER YV 2.CT5
GND_CH2 Us cLh €15 S22« Sk
0| o 1 1_RTS a 1 2_RTS
A MAX232 cu6 150pF 150pF = K1 AN = = K_1 AN =
1uF
1 4
T Ci+ § o+ j NeHt oNVeHt PESD15VL2BT gi fo2 PESD15VL2BT zi fo6
cu2 1S_RTS| 600R 100MHz 2S_RTS| 600R 100MHz
1uF v o
3 5
c1- c2- 5 & 15_RXD 25_RXD
a o R3 FB3 "7 FB7
vs+ -2 - - D6 600R 100MHz D12 5, 600R 100MHz
GND_CH2 c16 c17 5 K_2 [ 2——AAN, 1_RXD g . K2 [2bAA, 2_RXD
| ecs 150pF 150pF I 2k . LT%0 a2k ' 2 TXD
vs TuF = K1 AN z K1 AV
20 RTSp——20=RTS 13 frq) —|>o— T10UT L4 25-RTS GND_CHL  GND_CH1 PESD15VL2BT Rl s PESD15VL2BT R8 r8s
51 51
1S_TXD 600R 100MHz 2S_TXD| 600R 100MHz
20 X0 20TX0 10 froy —| ~>o—— T20uT L 25-TXD
20_crs—20CTS 12 | Riom—o<]— RN |13 25-CTS Channel 2 Decoupling == Net Naming Legend ==
Where N = Channel, X = Signal
e DR 9 Lo o] |8 2sR0 « o « o ¢ gt
- = = S = ND_X = Decoupled signals between ADUM Isolation and MAX238 Driver
2 = 4 4 o NS_X = "Safe" signals that have been ESD protected
LOGIC z RS232 ~ ~ ~ ~ N_X = Surge protected signals directly from the DB—9 connector
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[

Channel 1 Isolation

Optaisolators running
GND GND_CH1 in 3V/5V mixed operation
c22 UI, i c23
D.qu1 v i3 0.1uF
+3.3V Lvom von2 [t +5V_CHL
onp <H2{6Np1t | 6ND2_1 5> GND_CH1
ATTL_RTSD————— 3 VIA VoA[E 5 1RS232_RTS
ATTL_TXD D————H ViB voB S — D 1RS232_TXD
1TTL_CTS ——3{vOC | vickZ —  q1Rs232.CTS
1TTL_RXD &———8 V0D vpf — 1RS232_RXD
>§§ CTRL1 CTRL2 %§<
o012 oND22%
o ADUMIBIZARNZ GNDLCH1
Channel 2 Isolation
GND I GND_CH2
E).qu1 ’ 6 0.1uF
+3.3V Lvom vop2 [t +EV_CH2
onp <H2{6Np1t | 6ND2_1 5> GND_cH2
2TTLRTSD—————31VIA VOA[E 5 RS232_RTS
2TTLTXD D————HViB voBf3 — D 2RS232.TXD
2TTL_CTS G——21V0C | vicfkZ — q2Rs232.CTS
2TTLRXD G———8 VoD vipf—  2RS232_RXD
>§§ CTRL1 CTRL2 %§<
e R GND22%
o ADUMIHIZARYZ ND.CH2
Channel 1 Power Isolation
+5V Lb +5V_CH1
€29 c28 c26 €27 RS-232 +5V Test Points
Luf ; L0uF I 2lenn U oovlt 10uF 0-1uF TP_+5V_CH1 TP_+5V_CH2
+5V_CH1 TestPoint *9V-CH2 TestPoint
GND GND_CH1

Channel 2 Power |

solation

1
50501571\«/
[

RS-232 +5V LEDs

+3V
1
C1 c2
1uF 10uF 2
GND

i

GNDj OV

BOSOqLS—iw

|
| Cc3 C4

+5V_CH2

10uF 0.1uF

+5V_CH1

+5V_CH2

R30, 320
M

R39 320
AN

~77
RED “Abv_cH1” CNP-CH1

7

RED '/Jav,crdr> GND_CH2

GND_CH2

Test Points

R_GND1 0

GND
T

TestPaint

P_GND1

R_GND_CH1 O

GND_CH1
TP_GND_CH1

TestPoint
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Blue 2000mcd $0.36 56 ohm) — https://www.digikey.ca/en/products/detail /w%C3%BCrth—elektronik/151053BS04500,/4490021
Green 200mcd $0.73

1 | 2 | 3 [ | 5 [
GPIO LEDs
Raspberry Pi Connector
R12 150
GPI016 AN M}} Note: Do NOT backfeed 3.3V to Raspberry Pi 5V
GPI017 R13 150  RED 7a D1 e
GPIO
GPI018/PCM.CLK R14 150 RED™ " D27a 1— 2
R15 150 RED 1 Db GPI102/SDA1/UART2.CTS 3 A
GPI019/PCM.FS ~77 GPI03/SCLL/UART2.RTS 5 6
R16 150 RED~ ' D3 GPI04/GPCLKO/UART3.TXD 7 8 GPI014/TXDO
GP1020/PCM.DIN M/’f 9 0 GPIO15,/RXDO
GPI021/PeM.DouT R17, 150 RED 72020 GPI017 11 12 GPI018/PCM.CLK
RED” 'D18 GPI027 i3 14
GPI022 R18 150 ~7 GPI022 15 16 GPI1023
7l
RED 5 D21 17{ 18 GPI024
GPI1023 Rig,vv\il‘-iﬂ N” GPI010/5P10.MOSI *io 20
RED D19 GPI09/SPI0.MISO 21 22 GP1025
GND GPI1011/SPI0.SCLK 23 24 GP108/SPI0.CEQ
25 26 GP]07/5SP10.CEL /UART3.RTS
GPI00/UART2.TXD 27 28 GPI101/UART2.RXD
GP105/UART3.RXD 29 30
GPI06/UART3.CTS 31 32 GPI012/PWMO
GPI013/PWM1 33 34
GPI019/PCM.FS 35 36 GPI016
GPI1026 37 38 GPI1020/PCM.DIN
39 40 GPI1021/PCM.DOUT
A4 A4
Channel 1 LEDs Channel 2 LEDs GND GND
150  R23 150  R24
+3.3y </ M” <J1TTL_RXD +3.3v <—/ W M/V <J2TTL_RXD GPIO Test Points Channel 1 TTL Test Points
150 LTTLTXD 150 STTLTXD GPIO16 TP_ATTL_RXD1
- TP_GPI016 LTTLRXD
1TTL_CTS STTL CTS GPIO17 - TP_ATTL_TXD1
- - TP_GPI017 1TL_TXD
1TTLRTS 2TTLRTS GP1018/PCM.CLK— TP_1TTL_CTS1
- o cPl018 1TTLCTS
GPI019,/PCM.F9 - TP_ATTL_RTS1
Channel 1 UARTO/2 Selectors GPl019 1TTL_RTS
RS—-232 Direct to Raspberry Pi UARTO/2 and UART3 GP\O20/PCM‘D\W’
CH1_TXD_SEL1 CH1_RXD_SEL1 65 GP1020 | Channel 2 TTL Test Points
Channel 1 GPIO UART Receive GP1021/PCM.DOUT TP 2TTL RXDA
N 2 1R g GPI022 TP_GPIOZ1 T O 2TTL_RXD
= [
: ] TP_2TTL_TXD1
g 2 £ 8 8 & GPI023 TP_GPI022 2TTL_TXD
CH1_RXD_3V3 [ i < = ! < TP_2TTL_CTS1
Used to connect RS—232 signals directly to <JLTTLRXD > < NE I3 2 TP_GPI023 2TTLCTS
UARTO/2 and UART3 on a Raspberry Pi 4. sl 9 g 3 9 s TP_2TTL_RTS1
(Not compatible with earlier Raspberry Pi models) = by zl & by = 2TTL_RTS
(% o L% (% O (%
GPI02/SDA1 /UART2.CTS GTTLCTS
N Channel 1 UART Selectors are used to switch i
Channel 1 GPIQ UART Transmit Channel 1 between UARTO and UART2 sarto Tfi[) ?éD CTS RTS eBoairg Pins
i . t1 14 15 8 10
CHLTXD3VS e Channel 2 GPIO UART Receive By default, Channel 1 is set to UARTO for u—boot iz 0 102 3 27 28 (12¢)
- compatibility and serial console during boot. vart3 4 5 6 7 7 29
GPI03/SCL1/UART2.RTS DATTLRTS Channel 1 RTS/CTS is always connected to UART2 o L LY HEC.,
6PI05/UART3.RXD (UARTO lacks hardware flow control).
/! - <J2TTL_RXD
Channel 2 GPIO UART Transmit
GPI04/GPCLKO/UART3.TXD 5 2TTLTXD . R
106/UART3.
GPI07/SPI10.CE1/UART3.RTS Q2TTLLTS
D 2TTL_RTS
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I 2 [ 3
+5V Input and Switch +3V3 Power Generation
SW_POWER1 +3.3V €35
ué 0.1uF
32 D17 UB165KW035C-JC . . .
USB4105-GF-A 3]+ 45V S{VIN_ vouT GND
5534 T GND
VBUSAA4 N 1,77 L €32 L €33 SIEND geln
= o 2 1uf 0.1uF
A5 © GND ' RT9193-33GB c3t
CClg—o 5 1 6 22nF
CC29 //N
A7 TP_D-1 GND
D-o .
ch%_O R4O § R41 g R9 Power LEDs
D+ 5.11K S5.41K S 150
D Th6] o Tpoet
o
o - sBULA8 « . stmso M/V B eno
z Z  sBu2g-B8x 3 RED” +3V3
Il
o b Power Test Points
R42 45y <—O TP-+5v1
10M TestPoint
<« O TP_+3V3
3.3V TestPoint
GND
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Conn_01x22_MountingPin
7

N)

SD_DAT2

SD_VSS
SD_DAT3

> [ [N [N [N

SD_VSS

SD_CMD

SD_VSS

O [ [N ol =[O o T

SD_VDD

SD_VSS
SD_CLK

SD_VSS

SD_DATO

N |

SD_VSS
SD_DAT1

SD_VSS

SD_DAT2 "N

20-DAIS 1)

SD_CMD >

SD_VSS 3
4
5
6

SD_CLK

SD_DATO 7
SD_DATL &

SD_DAT3

SD_VDD

SD_VSS

A

2
CD.
CMD
Vss
VDD
CLK
Vss
DAT!

13
DM1AA—SF—PEJB2
1
=
=
petecT £
ITE_PROTECT [t
— 12
Sl (] spvss
=
=
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