QENNANﬁ

TELEMETRY DAUGHTER (MEZZANINE) BOARD

Changelog:

SCHEMATIC Q26042-001 REV A :
PCB Q25090-001
NEW DESIGN

SCHEMATIC Q26042-001 REV B :

PCB Q25090-002
ADD SOFTWARE RESET ABILITY TO WIFI.
REMOVE 3.3V CONNECTIONS TO TAG-CONNECT DEBUG PORTS.
CORRECTED NAME OF SIGNAL SPI1_CS1.

ADDED 1500uF ON 5V BUS TO HELP POWER FAIL WARNING TIME.

REMOVED SDIO INTERFACE OPTION FOR WIFI/BT CHIP.
ADDED SHUNT AMPLIFIER.
CHANGED LOCKOUT CIRCUITS TO USE 2N7002 TRANSISTOR.

SCHEMATIC Q26042-001 REV C :
PCB Q25090-003
ADD USB CONNECTIONS TO CELL MODEM
CHANGE MODEM TO QBG95
CHANGE U7 TO A 6DoF IMU
UPDATE HWD REV RESISTORS
12C_SA1l_ACCEL_IMU netis aNC
R71 and R72 removed
C21 removed
Add R84 and R85

SCHEMATIC Q26042-001 REV D :
PCB Q25090-004

Remove R20
Add R78, R80, C56, U14
Use pin 39 of J8 for the USB VBUS enable

DNI' DNI' DNI DNI

PCB

m Q25090-004
PCB, Telemetry Board
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sv Wn:l:fm.w R
CURRENT SHUNT AMPLIFIER —i
%VF! K i
3pav GND  GND
50, . 30HZ 2ND ORDER FILTER, CRITICALLY DAMPED. o™
=l
e RCHNE £ s
DNI 4o TR K (e
T l T L DNI DNl ~———e— DNt —?7
DNI CURRENT_MEAS_OUT
DNLE DNI DNI
DNI
X GND GND GND
i GND
GND
DNI USING SHUNT 50mV @ 250A: shunt resistance 0.2mOhm
4 200 AMPS THRU SHUNT #NAME? 40mV at shunt = 24mV at input x 50 = 1.2V OUTPUT + 0.6V REF = 1.8V
E -100 AMPS THRU SHUNT #NAME? -20mV at shunt = -12mV at input x 50 = -0.6V OUTPUT + 0.6V REF = 0V
i 200uA DNI
DNI DNI { SHUNT REF SENSE SomV 2504 shunt s 0.2mohim.
4AWG cable: 0.248mOhm per foot.
DNI DNI GAWG cable 0 330monm ber oot
current min 76uA, max 15mA. 00AWG cable: 0.078mOhm per foot.
50mV 250A shunt is 0.2mOhm
If using battery cable as shunt, cable should be 1 foot long, and populate R? and R?.
GND See spreadsheet in AM3 calculations.
GND GND
3p3V
BOARD REV BITS FOR TELEM BOARD
- 5V
IMU: ACCELEROMETER, GYRO, MAGNETOMETER, TEMPERATURE
J8 .
3p3V APD went to BNOOSO for their prototype 1 E?ﬁ”” REVISIOg EITlDECOgER'
A before they cancelled the project. 2 R26 REVO 0 0 0 0 PL
The BNOO55 used to periodically lose magnetic calibration. CTS_CELL | A T T update 1257839
0—?—?—?—| Looks pin-compatible. i 1K REV3 0 0 1 1 IM and USB update 1261319
RTS CELL >
5 REV BIT 0
DNI _ DNI DRI DNI 6 [ 12C_SCL_ACCEL_IMU
REV BIT 1
32768_HZ 3 [2C_SDA_ACCEL_IMU
—| REV BIT 2
U5 AND U7 MUST NOT BOTH BE POPULATED. X X 12C SDA ACCEL IMU 10 ACCEL INT2_|
3p3Vv — 1 REV BIT 3
12
S WIFI_SW_nRESET
5 BLUETOOTH_PWR
DNI &y & A%%:LEIT_ c|)r{1\lT1 \
o 12C_SCL_ACCEL IMU_] 2
4 BOSCH 8 VIEWED FROM ABOVE
DNI Eows s 2 AoQF SEECT 12C_ SA0_ACCEL_IMU_| CONNECTOR ON BOTTOM SIDE
2 1
DNt e i o |
el 12C ADDRESSES: 1 ACCEL_RESET
" " CRYPTOFLASH  0XCO = 1100 000X | SPI_CLK_WIFI
setecffe nesace EEPOT 0X7C = 0111 110X | SPARE_PWR
GND MU (TELEM BD) 0X50 or 0X52 = 0101 000X or 0101 001X SPI MISO WIFI ‘
LED DRIVER 0 0XC2 = 1100 001X y
LED DRIVER 1 OXC4 = 1100 010X 1 12C_SAQ_ACCEL_IMU
GND GPIO EXPANDER ~ OXES8 = 1110 100X SHUNT_REF_SENSE |
XX | X XX
4 % 2C_SAL ACCEL IMU.
e DNI 3 SR DNI ——nMICRO_WAKE
5 [ TX_CELL
z { SPI nCS1
oD 5| RX_CELL |
CURRENT_MEAS OUT | 50 49
SPI_MOSI_WIFI
U2RTS_SPARE
[ ACCEL_RESET VUSB_EN
U2CTS SPARE |
WIFI_BT _nIRQ }
U2RX_SPARE —
90 ohm USB1_D_MODEM_P
U2TX _SPARE
WIFI_BT_CHIP_EN
32768_HZ N
90 ohm USB1_D_MODEM_N
.., ACCELEROMETER —
A 3p3Vv
Py 8- A\
I = l = — DF17(2.0)-50DP-0.5V(57)
0.1UF JouF 0.1UF Male
Jdev Jdev Jdev
0805 HIROSE CONNECTOR PIN NUMBERS ARE ASSIGNED BY TENNANT.
GND
U7 | ©| LsmepsmTR GNP
[ 12C_SAQ_ACCEL IMU SA0MISO 11 sporsa0 o o
.0,., R84 2 [a)
AsDx O §
.0,.., R85 3 ASC a 4
WA 10 X S INT1 ACCEL_INT1 >
11 Ol INT2 J ACCEL_INT2
55— 0SDO
PULLUPS ARE ALREADY ON THE Ul BOARD. 12 CSB
GND__SCL/SCLK 13 o
\ 12C_SCL_ACCEL_IMU SDA/MOSI 12 SCx [allla) CONFIGURE ACCELEROMETER INTERRUPTS TO BE TOTEM POLE
12C_SDA_ACCEL_IMU SDx 5 5
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1500uF

maxheigt} 10 3mm

car 48
10uF

1210

GND

max component height 16mm.

DNI

10uF

3V 100“': 6V 6V
6.3V 0805 0805

CELL_PWR

2A Peak 3.8V_CELL

U8
2 4
O-1UFVen threshold 3.0V o er
Ven pin leakage 1uA max 1 EN ADJ 5 ADJ PIN 0.605V
GND =S N TAB |2
LP38501TSX- ADJ/NOPB
MAXIMUM CURRENT 3

BN

GND

$1.12 @ 1K AVNET
GND

NIMBELINK NL-SW-LTE-QBG96

0.1UF MODEM POWER RATINGS:

MIN 3.4V
TYP 3.8V
MAX 4.2V
CURRENT: PLAN FOR 2A PEAK.

R74
>1.18k

100 MIL TRACE MIN
I T .
26.34k 2405F
i 0 1uF 0.1UF 0.022UF | 6800pF
0805
GND

VREF = Voltage reference for off board 1/0

signals. This signal drives the input

voltage side of an onboard buffer

which converts all external 1/0 voltage

from VREF range to 1.8V range to
drive the onboard modem module.

Current draw <1mA; can run from GPIO.

VREF ALSO SETS THE MAX LEVEL OF SIGNALS OUTPUT

FROM THE MODEM.

DEFAULT BAUD RATE 115200, 8N1.

Toconerve oy, h Sy o coes et el atup
The st supply

O Sgnal low The signa s lvel sensiie. Al assering he PR, ON
Signal, software must wat fordevice (o oot up belore allempting o

when power s applied, e PWR_ON signal to GND permancny.

PUT TX AND RTS PINS IN LOW STATE o100 15,0080 2eauts i et -ocnio
DNIDNI WHEN MODEM IS POWERED OFF. TURNS ON MODEN 1015 AFTER POVER 1S APPLIED.
R37,
Sontte RESET.u ot on sodn, 12 4 mxcee | AWPRE
:ilizssgctonig\tlgvz% gzgﬁrzg::gcgz:led 5 SN74LVC1G07DCKR C40 " 10uF L { RX_CELL ™
S S I e PRESET——4Z o : 100uF pu U2 @ i CELLON
the cellular network when asserted. CURRENT LINIT WHEN UODEH 15 OFF 4
1210 0.1UF 1 20 L c19
vce ON_OFF L
GND g DOUT RING 12 oLl 303V
7] oW 12CSCL [—7= b
FB3 B GND 12C SDA 6 GND
oG O L 4 DN ® & | RESETN RTS - RTS_CELL | GND o
3p3Vv () Z ® vusB GND o =0
A 600mA ° ; UsB_P VREF CECEAVREFR Ay oa 2 > % CELL_PWR
c26 & useN STATUS = 106 Ro7
Place near module 0.01pF CELL_WAKE 70 DTR CTS O OE
50V GND GND WHEN THE CELL MODEM 1S TURNED
— r TEpu T NI oo ST AL TS
u14 15
o GND NL-SW-LTE-QBG95-B GND
o GND
>
a ¥ . GND
I z DEBUG USB
.
NIMBELINK "SKYWIRE STANDARD INTERFACE". SIMILAR TO DIGI INT'L XBEE.
IF NOT SOLDERED DOWN, USE 2 CONNECTORS 3M 950510-6102-AR.
ALTERNATE SULLINS NPPN101BFCN-RC
USE SOCKETS ON PROTOS, PRODUCTION IS SOLDERED DOWN
GND
GND CHD
GND GND GND
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Q5
MMBTA06/SOT

BLUETOOTH PWR
R53

J0oK

200k

3p3Vv
A

P CHANNEL SoOIC8
] Vgs = 1.8V TO 8V
13.5A, -20V, 8.5mOhm
$.53 @ 1K
[ = =
i 3p3Vv
f
1
=R
FDS4465 DNI

Lo L6 L1 L12 c7 c11 c8
GND 10uF OuF OuF } 3 3
Jev Jev Jev 1uF 0.1UF | 0.022UF | 6800pF
CELL PWR DNI 9805 9805 9805
GND GND GND GND GND  GND GND
MICROCHIP ATWILC3000
MODEM POWER RATINGS:
VDDIO 3.00-3.60V, TYP 3.3V
VBAT 2.5-4.2V, TYP 3.3V
CURRENT TBA mA PEAK.
SPARE PWR DNI
GND s
0K
i
SNGEVCICUIPERR FBL DATA SHEET TABLE 3.1 IS CORRECT. FIGURES 10-1,10-2,11-1,13-2 HAVE ERRORS.
[ WIFI_SW_nRESET &2 ok 4 R25,
CURRENT LINIT WHEN 1006 15 OFF 0 300 Ohm @ 100MHz 10K, Ul
3 600mA 2 ATWILC3000-MR110CA a7
GND PADDLE VSS
UloGNlD 2 SPI_CFG GND = SDIO, VDDIO = SPI GND 30
'SN74LVC1GO7DCKR | <21 ne 12C_SDA_M 33¢
nRESET> il W2 o <4 Ne i2c_scLm 34
°11L;Fv <51 Ne IRON |22 WIFI_ BT nlIRQ_»
: <81 ne GPI020 -3¢
&6 &6 7 | RESETN GpPio19 3L Y
——DNI BIRDEBUCHPS 8 | BT TXD cpio1s 2%«
DNI BIRDEBUCERN 9 | BT RXD Gpio17 22« Rig,
:510 12C_SDA_S GND 28 DNI DNI 10K,
A e scLs cpio7 2L l
12 vobio 4 g spi_MmosI |2 ® SPI_MOSI WIFI
13 | 6nD 2 él = « 3 spissn |22 SPincst ]
™ < | O o O %
c3EkEkEka Jad?3
NS oo <0 I Z2aga
O O DD >0 xx OO0 o n
GND GND Si
S EEEEEEEEEE 1
® SPI_MISO_WIFI >
[ 32768 HZ SPI_CLK_WIFI ]
GND
[ WIFI_BT_CHIP_EN
WIFI_DEBUG RX ST _
T
3.3V DON'T CONNEC
WIFI_DEBUG TX i %k S ~cTs
RS
.Rl3
ok oo  DEBUG WIFI1/BT
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DNI

3p3V
4

DNI

FDNIL

BNI
DNI
GND
GND
CELL_PWR DNi
GND
BLUETOOTH PWR DNi
GND
NRESE DN} ——

CURRENT LINIT WHEN NODEM 1S OFF

DNI

GND

SPARE RADIO. XBEE FORMAT.

3p3v

3p3V

DNI
DNI

2A

50 MIL TRACE MIN

DNI

GND

vce ON_OFF DN
DOUT RING
DIN GPS_TX
GND GPS_RX GND
41— DNI - ) RESET_N RTS - U2RTS_SPARE |
T vuss PNI GND - %— SRy
USB_D+ VREF @
DNI USB_D- ON_STATUS
Place near module WAKE CTS @ U2CTS_SPARE >
GND GND J_
C25
0.1UF
GND GND
GND
NIMBELINK "SKYWIRE STANDARD INTERFACE". SIMILAR TO DIGI INT'L XBEE.
IF NOT SOLDERED DOWN, USE 2 CONNECTORS 3M 950510-6102-AR.
ALTERNATE SULLINS NPPN101BFCN-RC
USE SOCKETS ON PROTOS, PRODUCTION IS SOLDERED DOWN
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	Pins
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	Pins
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	Pins
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	Pins
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	J5-9
	U3-12

	Ports
	U2CTS_SPARE


	U2RTS_SPARE
	Pins
	J5-5
	U3-16

	Ports
	U2RTS_SPARE


	U2RX_SPARE
	Pins
	J6-2
	U3-2

	Ports
	U2RX_SPARE


	U2TX_SPARE
	Pins
	J6-3
	U3-3

	Ports
	U2TX_SPARE



	Ports
	BLUETOOTH_PWR
	CELL_PWR
	nRESET
	SPARE_PWR
	U2CTS_SPARE
	U2RTS_SPARE
	U2RX_SPARE
	U2TX_SPARE




