SHPI.zero protétype

Functional schematic / population overview

Functional net names and modular circuit groups

Populated circuit at the front / non—populated options at the back

Raspberry Pi Zera / DPI interface

Sheet 02 | 29 components

Display / charge pumps / supply

Sheet 03 | 26 components

Display / RGB and timing filters

Sheet 04 | 22 components

Supply / current measurement / backlight

Sheet 05 | 20 components

ATmega32U4 / clock / reset / ISP

Sheet 06 | 24 components

RS485 / fan / sensor heater

Sheet 07 | 20 components

SPI level shifter / radio modules

Sheet 08 | 8 components

USB selection / protection / output

Sheet 09 | 10 components

12C level / climate / air quality / light

Sheet 10 | 20 components

Motion / temperature / thermal imaging

Sheet 11 | 18 components

Analog gas sensors / NTC

Sheet 12 | 6 components

DNP / Supply / current measurement / backlight

Sheet 13 | 1 component

DNP / ATmega32U4 / clock / reset / ISP

Sheet 14 | 1 component

DNP / RS485 / fan / sensor heater

Sheet 15 | 1 component

DNP / SPI level shifter / radio modules

Sheet 16 | 3 components

DNP / 12C expansion / ADC / DAC / RTC

Sheet 17 | 19 components

DNP / 12C level shifter / climate / air quality / light

Sheet 18 | 6 components

DNP / Motion / temperature / thermal imaging

Sheet 19 | 11 components

DNP / Analog gas sensars / NTC

Sheet 20 | 3 components

DNP / USB audio / HS100B

Sheet 21 | 20 components

DNP / Audio power amplifier / microphone

Sheet 22 | 16 components

DNP / SAMD21 / expansion / reference options

Sheet 23 | 15 components

Identical global net names connect the functional sheets.

Non—populated options are marked with DNP and a cross.
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Raspberry Pi Zero / DPI interface
Pi module, GPIO and DPI assignment with series termination.
Raspberry Pi Zero DPI additional circuitry
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70-pin display/touch connector with local pump and support capacitors and ground contacts.
Display charge pumps WB210 display/touch connection
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Display / RGB and timing filters
Signal paths between Pi DPI and display connector, sorted by red/green/blue/timing.
Red bus R2...R7 Blue bus B2...B7
FE1 FE2 FE3 FE13 FE14 FE15
1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz
CR7D <R6 D RS D 87> <86 > <85>
FE4 FES FE6 FE16 FE17 FE18
1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz
CRED <R3 {R2> <B4 83> <82
Green bus G2...G7 DPI timing
FE7 FE8 FE9 FE19 FE20 FE21
1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz
&7 <66 > &5 > ek DEND
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1k@100MHz 1k@100MHz 1k@100MHz 1k@100MHz
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Supply / current measurement / backlight
5 V supply input, INA219 current measurement and AL3050 LED driver.
CON2 / 2x6 supply and control connector INA219 current measurement
CON2 CON2B CON2C R40
Header 2x06 2.54mm CON2 / pins 9,10 CON2 / pins 11,12 0.1R
G2 1 2 G : : L S
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ATmega32U4 / clock / reset / ISP
AVR main controller with supply, USB termination and programming interface.
AVR clock Reset / HWB / ISP ATmega32U4
X1 R24 u2
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RS485 / fan / sensor heater
LTC485 with automatic direction control and two high—side switching stages.
RS485 transceiver / direction Fan output
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SPI (evel shifter / radio modules
74HC125 as SPI level shifter; CC1101 and RFM69 as options.
SPI level shifter CC1101 module
A
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USB selection / protection / output
FSUSB63 between Raspberry Pi USB and AVR, USB—A contacts, audio codec and SAMD21.
FSUSB63 USB multiplexer USB-A contacts / protection
R6 R2 ESD3 ESD4
22R 8.2R LESDBD5.0CKT56 LESDBD5.0CKT56
u1s J10
FSUSB63 Gavy— 1 USB_MUX_VCC USB_MUX_DP USB-A-PCB (o > {GND (ovy > {GND
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D1-
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8.2R
[ 1 ->
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100nF 18pF 18pF
J (eNDy (eNDy
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I12C level / climate / air quality / light
Level shifter and digital environmental sensors, logically grouped by sensor function.
BMP/BME280 / BME680 options CCS811 / compensation 12C 5Ve3.3V / protection
u11 R23 Q2
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Motion / temperature / thermal imaging
PIR evaluation, MLX90615, AMG8833 and MPU-9250.
PIR S16-1L221D / TM1 MLX90615 temperature
R15 u7
604R MLX90615 / hand—assembled
u10 ™1
$16-1221D 10k / TC33X SR (3v0) 1 D, vsq yss son [ GO0
o = scL voo 22— (35vy
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- 21 ONTIME SENS ]
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AMG8833 thermal imaging
G
Ch4 c19 R20 R7 Cc37
100nF 100nF 10k 22R 1uF
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{DVDD—PCL )
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Analog gas sensors / NTC
MiCS-5524, TGS2600 and analog evaluation at the AVR.
MiCS-5524 / heating resistors TGS2600
R8 R9 R10 R25
27R 130R 820R 10k
us
1 1 1 MP503 Ay 1 CaND
NTC / current input
R19
10k
(6N 1 D
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DNP / Optitlms: Supply I/ current measurement /Ibacklight

DNP = not populated (option).

INA219 current measurement
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DNP / Options: ATmega32U%4 / clock / reset / ISP

DNP = not populated (option).

ATmega32U4

SHPl.zero prototype | Functional schematic
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DNP / Options: RS485 / fan / sensor heater

DNP = not populated (option).

RS485 transceiver / direction

RS485_DE_RE
RS485_DE_RE

—ED
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DNP / Options: SPI level shifter / radio modules
DNP = not populated (option).
RFM69 option CC1101 module
A
Z3,3V0 u27
Value TBD CC1101-2
FP_RFM69
433Uz Camy—— <L ——<@00> D
L
Cep——
Gao——
B
C
D
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DNP / Options: 12C expansion / ADC / DAC / RTC
DNP = not populated (option).
ADS1015 ADC MCP23017 GPIO expander
p
A
UNK9250_INT1 JP1 P2
u21 J5 TEST-POINT2 JUMPER-SMT_2_NC_TRACE_NO-SILK JUMPER—SMT_2_NC_TRACE_NO-SILK
ADS1015 CONN_O4 O ui7
MCP23017 GND > GND >
—5> 1 2
3
H 4
——
Conoy—— ——<I0X_GPAL »
B MCP4725 DAC
X
B Pad_th_/_freiN -
M
Qeeor—— JP4
JUMPER—SMT_2_NC_TRACE_NO-SILK INTAO INTBO
TESTPOINT TESTPOINT
GND > © ©
DS1307 RTC
C
GPIO connectors J1-J4
5
XTAL
u24 JP5 | 1>
0513072 HEADER-1X2 >< ,A'i .
CONN_O4 CONN_O4
x : : 2 : 2
3 3
D) 4 4
SQwWo =
D TESTPOINT J3 J4
o CONN_O4 CONN_O4
1 2 1 2
3 3
4 4
E
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DNP / Options: 12C level shifter / climate / air quality / light
DNP = not populated (option).
BMP/BME280 / BME680 options SHT31 / HTU21D
— G
o Gavy—
—<Gawv> X
%
CCS811 / compensation BH1751 / sensor reset
INT_811
TEST-POINT2
X
)
Gawv—
SHPl.zero prototype | Functional schematic
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DNP / Options: Motion / temperature / thermal imaging
DNP = not populated (option).
PIR S16-L221D / TM1 MLX90615 temperature
NP—-R45 (V58
160R MLX90615MLX
PR TRIMWIPER)—— > —G0> >
—<GE3v
MPU-9250 IMU
AMG8833 thermal imaging
AUX_CLO AUX_DAO
U22 TEST-POINT2 TEST-POINT2
MPU-9250 O O INT_AMGO
U6 TESTPQINT
AMG8833 ©
X
X SDA3V —G>
> e
X X X
x —Ga3v @7
X X CGHD, €7D
b >>2
X X
>
Gog— —Gn
AUX_DA1 UNK9250_INTO
TEST-POINT2 TEST-POINT2
©
@
NP-C67 NP-C75
0.1uF 0.1uF
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DNP / Optitlms: Analog Igas sensors } NTC

DNP = not populated (option).

MiCS-5524 / heating resistors

! — ey

G
Tovny—
Covr—
—

NTC / current input

SHPl.zero prototype | Functional schematic
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DNP / Options: USB audio / HS100B

DNP = not populated (option).

HS100B / USB

Control/status pads

u2s5
HS1008B

HS100_VBIAS
HS100_VREF
HS100_MICIN
HS100_MUTER
HS100_LOL
HS100_LOBS
HS100_LOR

HS100_DREG18
HS100_DREG33

HS100_LEDO

HS100_AREG36
HS100_MUTEP HS100_VOLUP

HS100_LEDR

VOLDN
NC15

HS100_VOLDN

LELE
g

><£]

NP-C78 NP-C81 NP-C82
0.1uF 4.7uF 4.7uF

HS100_DREG33 HS100_VREF

o)
®

NP-C76 NP—
0.1uF 4.7

-

o

HS100_AREG36

VOLDNO VOLUPO PDSWO
PTRLTPO6R PTRLTPO6R PTR1TPO6R
MUTERO MUTEPO LEDO
PTRLTPO6R PTRLTPO6R PTR1TPO6R
LEDRO LORO
PTRLTPO6R PTRLTPO6R
: :
Audio output coupling

NP-C90 NP-C91 NP—-R41

1uF 1uF Value TBD
TR — SHE ——SHonoes RGO — SHE ——<TEToetor> Gy — TS —— e oe
NP—-R42
Value TBD

AMP_IN_N >< AUDIO_LOBS_AC
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DNP / Options: Audio power amplifier / microphone
DNP = not populated (option).
PAM8302A output stage Microphone / bias / input filter
NP—R40 NP—R36 NP—R37
Value TBD TP10 8.2k 2.2k
U20 PTR1B1,27 o
PAMB302A >< © Goertek MIC >< MIC_INPUT_RC MIC_BIAS_RC ><
c
GND VO_N
INN vo_p
GH—
NP-R38 NP-C84
8.2k 0.1uF 50v
>< MIC_BIAS_RC HSL00_MICIN ><
69
Value TBD
NP-C85 NP-C93
CGNDY 100pF 4.70F
Speaker / output filter
NP-L6 NP-L7
Value TBD Value TBD
SPEAKERO

CMS-16098A-SP

SPK_OUT_P >< AMP_OUT_P

SPK_OUT_P
SPK_OUT_N

N

SPK_OUT_P SPK_OUT_N

NP-C88 NP-C89
220pF 220pF

SPK_OUTN >< AMP_OUT_N
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SAMD_PA27
SAMD_PA28
SAMD_PA30_SWCLK
SAMD_PA31_SWDIO
D2_A1_PA09_SCL_MISO
DO_A4_PAOB_SDA
SAMD_PA15
SAMD_PA11
SAMD_PA14
SAMD_PA10
D4_A2_PAQ6_TXD_MOSI

Gw—
Gavg—

SAMD_XTAL_PAQ1
D1_A0_PAQ2
SAMD_PAQ3
SAMD_PAO4
SAMD_PAQS
D3_A3_PA07_RXD_SCK

SR

@1—‘

1 | 2 | 3 5 | 6 | 7 | 8
DNP / Options: SAMD21 / expansion / reference options
DNP = not populated (option).
SAMD21E supply / core SAMD21 32 kHz clock
u26 X3
ATSAMD21E 32.768kHz
SAMD_PAZ2
SAMD_PA23 d_2_/_frei X
X

NP-C71 NP-C72
18pF 18pF

B

SAMD21 expansion/programming connector

)6

CONN_O5

J7 J8
CONN_06 C

SAMD_PA18

o L o : 2 SIOREER)  (DiATAC
i i i 3 SAMD_PAZB SAMD_PAO3
4 SAMD_PA30_SWCLK
5
Y, Y,
SDAO scLo
Unwired options 19 PTR1B1,27 PTR1B1,27
CONN_O4 © ©
SwWi UNK32,768KHZ0 i
EVQ-P7J01P / Option 32768KHz
P 3 3
x4 2 4 [Px
E
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