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CAN_L
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Optional termination
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C704 c701
10uF /50V l l 10uF

GNDFB702 GND

GZ2012D101TF
SDA_CONN I < z aSDA
C705 €702
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N

LP—filter with cutoff

Input from tank senders. EMI filtering Constant current source
Max measurable resistance at 160 Hz
320 ohms.
FB601 +3.3V_1
1606 [ 672012D104TF INFAL
Conn_01x02 | -2-INAL
- GND1 INAL < t INFA1 +3.3V_1 +3.3V_1 N
1 Filter cap to 3.3V to
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Conn_01x02 GND1 = (Vec - Vin) / R
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c612 C613 0 INFA3 N ©
33pF/50V 33pF © D604 Lal
S
Ng
GND1 GND1 ¢ ADC_A3 GND1
FB604 Q602
6Z2012D101TF 59015
\NAbﬁf\NFM
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Mounting holes
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MountingHole

H1002
MountingHaole

G601
CC-BY

G602
CE-logo

Q G603

WEEE-logo

Q G604
OSHW-logo
G605

& HL-Logo

Q G701
HL-Pictagram

HALMET is licensed under CC BY—SA 4.0.

To view a copy of this license, visit
https://creativecommons.org/licenses/by—sa/4.0
Hat Labs Ltd

Sheet: /PCB/
File: PCB.kicad_sch

Title: Hat Labs Marine Engine & Tank interface (HALMET)

Size: A4 [ Date: 2023-11-27 Rev: 1.0.0

KiCad E.D.A. kicad 7.0.9 Id: 7/12

4 I 5 I




[ 3 [ 4 [ 5 [
1802 GND b303
NMEA 2000  Conn-Glx04 F301 PWRFLAG  B5g1gw
mSMDO50-60V
2 CAN_+ — Vin_fused ? N Vin_protected
3 = =g "
P’ CAN_H
CAN-L D301
D801 SMBJ33CA
SM24CANB Reverse polarity and
TR current protection
NN
Lal
GND
GND
Converter IC voltage range 4.5-50V,
. . however, Vin needs to be a bit higher
Prevent feeding Vin to USB to give same headroom for the PTC
fuse and polarity protection diode.
D201
B5B19W Second stage 1301
N input filter for limiting conducted noise First stage +3.3V
= emissions at power input lines. HF input filter. SMMS0650—-470M /]\
o LYY\
Design as per Rohm 62AN101E. Design as per TI SNVA886. D701 C304
PWR_FLAG PWR_FLAG B5819W 47uF /6.3V
1701 FB704 U202
) NLCV32T—100K—PFR GZ2012D601TF XL1509-3.3 S S
Vin_protected : A ’ ’ IN s 1 IN Sw 2 oW
C714—L C715—L _LC716 _LC712 -
10uFy/50V 1uF/50V 4.7uF 50V C 10uF/50V, EN FB |2
C 10uf/50V 8229
713 e C 10uf/50V ©CoLVoO
R703 Lo sov o8 10uf/50v PERE
GND GND 4. 7R : C 10uf/50V
10uf/50V i d
GND  GND
GND
GND A4
GND  GND GND GND  GND  GND
Bulk input capacitance is implemented with a number of
10uF MLCC caps to manage the cost.
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— USBD+ T oo USB 5V]
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5o P ESDngfi §§ L 403 10pF/50V oD
ofin —L_ 503 D90 10pF /50V) '
1uF /50V ESDB451N C403 and C404 are virtual for now
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ESD5451N  GND GND
GND GND
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+3.3V +3.3V
e +3.3V
R501 R502 R1001 R1002
2% 2 1.5k 1.5k
D501 D502 01001 01002
BLUE LED Y& RED LED GREEN LEDY. GREEN LED
N N N N
GND GND & =
= =
3 g
SW501
SW_Push
1
2508 BOOT_KEY
100nF /50V Boot
<~
GND  SW502
SW_Push
1
2505 RESET_KEY
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GND
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Clamp input to rails
+3.3V,1§ééi? Optional pull—up or +3.3V_1
Limit input current 3.3V.1 pull—down for different
Input Connectors in clamped operation * - | I NO/NC switch configurations.
D113 & GND1 L' JP1106
R1101 ¥INBAT54S R1106
[8) u1101
20k g 7LLVC1GL7 100k -
Conn_01x02 [F-2-1nt —1 e Digini Inp1
J1103 _L c1104 = I~
T JP1105
GND1  RC LP filter with 220pF o
fc = 36 kHz L) —
GND1 GND1 <
GND1L
R
+3.3V_1
D1103 10) % 1\4
R1102 <NBATS LS OND1 R1107 JP1107
(S u1102
20k g 74LVC1GLT 100k -
Conn_01x02 [F-2-1n2 —1 e I Digin2 Inp2
J1104 _L C1105 = I~
2200F ) JP1108
GND1 i PF <ot
Lal el
GND1 GND1 <
GND1
C1115
£33V 4 00nF
J 1\
GND1 R1108 JP1109
(%) u1103 100k
g T4VC1GL7 -
Conn_01x02 [F-2-n3 T k Digin3 Inp3
J1105 Z N
oND = JP1110 Solder jumpers enable
1 % - optional lowpass filters
with f_c at 2.3 kHz
GND1 GND1 <
GND1
S
+3.3V_1 JP1101
gl I Inpl P4462 <
~ P2 pisos g °
R1105 GND1 1106 R1109 JP1114 :npz : ] 5 1 2 %131&2
np .
2> int 20k TLLVC1617 i Inph 100k - —b cigo
Conn_01x02 Digin4 23 nF
11106 | 42 ~ c1po
JP1112 30
GND1 cipo
I« 3.3nF
GND1
GND GND GND GND
HALMET is licensed under CC BY-SA 4.0.
To view a copy of this license, visit
https://creativecommons.org/licenses/by—sa/4.0
Hat Labs Ltd
Sheet: /Digital input/
File: digitalLinput.kicad_sch
Title: Hat Labs Marine Engine & Tank interface (HALMET)
Size: A4 [ Date: 2023-11-27 Rev: 1.0.0
KiCad E.D.A. kicad 7.0.9 Id: 11/12
1 I 2 I 3 I 4 I 5 I




[ 2 [ 3 [ L [ 5 I
Isolation barrier
|
|
|
+3.3V } +3.3V_1
PS1201 U1203
PWRFLAG 11201  PWR_FLAGB03053-1WR3 11202 PWR_FLAG xC6206P332MR
CMH201209B4R7MT | ! CMH201209B4R7MT
Vind 21, vin | +Vout ﬁw—rgf—" Vout_ SV_upre 31viN vout 2
€1208 €1210 €1202 2 _L 1203 R1201
T a7k T ATy, t —vout|3 o T BT T ATuF - 10UF/10V 3308
| Dummy load to help
N with load regulation
GND 220pk/2kV GND1 GND1 GND1 GND1
€1209
|
|
+3.3V | +3.3V_1
|
|
€1207 nﬁﬁéo L1 oo
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18 vpp2 voo1 [
GND GND1
VOAD> 3 iVIA
VOBD 4 ivIB
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VODD> 6 iVID
|
91 6ND2 ' GND1 [2
T
J | 1
GND } GND1
|
|
433V } +33V.1
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Lyeer | veeaf® oo 2 R1202° X%
GND SDALD——2{SDAL «|b SDA2[L————1iSDA  GNDL Ssva
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|
GND | GND1 HALMET is licensed under CC BY—SA 4.0.
} To view a copy of this license, visit
] https://creativecommons.org/licenses/by—sa/4.0
Hat Labs Ltd
Sheet: /Isolation barrier/
File: isolation.kicad_sch
Title: Hat Labs Marine Engine & Tank interface (HALMET)
Size: A4 [ Date: 2023-11-27 Rev: 1.0.0
KiCad E.D.A. kicad 7.0.9 Id: 12/12
I 7 I 3 I % T 5 i




