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Battery Disconnect
With Turn-On Delay

Pack ORing diodes
380mV@2A, 465mV@10A
-30uA@-30V at 25C

Pack 1
Nominal
28V to 14V

Leakage 
1uA max
at 28V

Leakage 
1uA max
at 28V

2:PWR
1:GND

Pack ORing diodes
380mV@2A, 465mV@10A
-30uA@-30V at 25C

Battery Disconnect
With Turn-On Delay

Power Enable Modem

Switching power supply 3.3V, 500mA 3.3V Digital Quiet

System Voltage Monitor
with 100ms LPF

Modem-Min Voltage Tracker
Time constantants: 20ms down, 40s up,
130us LPF

Pack 2
Nominal
28V to 14V

Primary System Power Channel

Modem  Power  Channel 
Cap discharge

Cap discharge

12uA Quiescent current
Efficiency:
81% at 1mA, 87mA at 10mA, 
88% at 100mA; 87% a500mA

3.3V Digital

Output to Modem

Group1

Group2

Group3 Group4 Group5

Group6
Group7 Group8

Rev0(01/24/2013): Initial Release
Rev1(05/07/2013): C1,C17(2.2uF to 6.8uF+4M), R2,R12(1M to 2M), R55,R56(1k,
added), L3(1k to 120ohm), L5(600ohm to 120ohm), C11(10uF to 100uF), C19(10uF
to 33uF), cont. Page2

solder resistor
to the capacitor

Add resistor to
the bottom side 

Add resistor to
the bottom side 

10mOhm max

190 mOhm max

190 mOhm max

12 Ohm max

solder resistor
to the capacitor

5mOhm Rds(on)
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PACK2-IN

GND

GND

GND

GND

SW-L

+3.3CONVERTER

GND

GND

+3.3V
+3.3VDQ

V-CAP-SYS

V-CAP-MODEM

AGND

+3.3VDQ

AGNDMODEM-ENBL V-MODEM-MIN V-SYS
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8-channel ADC, single-ended config. 
3.3V Digital, 2.5V Reference
1.2mA

Reference 5V / 2= 2.5V External 3-wire Pressure Sensor Interface
0-70 BAR ABsolute, Ratiometric, 0.5-4.5V Output
Power 5V, 3mA. Output resistance 100 Ohm
US331-000004-070BA

Internal 3-wire Pressure Sensor Interface
100PSI Absolute, Ratiometric, 0.5-4.5V Output
Power 5V, 2.5mA, 5k minimum load

+3.3V Analog
Temperature Sensor
500mV + 10mV/C
+/- 0.5C Nominal
35uA

Humidity Sensor
0.5 - 2.5V Output
+/-3% Accuracy
5s 1/e Responce Time
200uA

+5 Analog with Sensor Power Enable

Group9

Group10 Group11 Group12

Group13 Group14

Low-pass filter 5ms

Low-pass filter 5ms Low-pass filter 5ms

Low-pass filters 0.1ms

190 mOhm max
1.6 Ohm max

Rev2 (cont. from Page1): L6(1k/200mA to 120oHm/200mA), R25(100 to 1k),
C33,C34(0.1uF to 300pF), R22-R33(1k to 5k), C37-C41,C43,C44(0.1uF to
1.0uF), C42(0.1uF to 0.1uF+10uF), R31(1k to 5k), cont. to Page3

Low-pass filter 5ms

~560mV @ 1 BAR nominal

~280mV @ 1 BAR

~1.100V @ 15 PSIA nominal

~550mV @ 15 PSIA nominal

TEMP

V-REF

PR-EXT

PR-INT

RH

+3.3VDQ

AGND

+5V

AGND

V-CAP-SYS

+5V +5V

/PCS3
SCK

MOSI

MISO

ADC-ENBL

V-MODEM-MIN

V-SYS

SENSORS-ENBL
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SPI Bus RTC with Integrated Crystal and SRAM
400uA active, 120uA standby

PPS/GPS: 5V 100ms active high
PPS/Clock: 3.3V 400us active high
5nS low pass filter

Console RS-232 port
AUX RS-232 port

MPU-6050 With Power Enable

Group19 Serial Port Controller
0.3mA; 1uA in shutdown

Group16

Group17Group15 Persistor Board

Group18

Place over J10 footprint,
glue by epoxy
solder ro R48 footrpint, on Top layer
solder by wire to hole 1 or 2 of J10 footprint on Bottom layer

Rev2 (cont. from Page2): Install J11 (BU2032) instean of J10 (Keystone/3003)
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Bring-up Checklist
Fully assembled Mother Board, no Persistor Board, no MPU-6050 board. Set power supply to 12V, power up. 

0. Connect jumpers to J2 and J4, verify LEDs light up,  record PS current with and withoud LEDs running

1. Check voltage level and noise on 3.3V (TP2) with test load, 100mA (33 Ohm) and 200mA (16 Ohm)

2. Check voltage level and noise on 3.3VDQ (TP3) with 100mA (33 Ohm) test load 

3. Check operation of Modem_Enable with 5 Ohm 50W test load in J5 (2.3A). 

4. Measure V-CAP-MODEM (TP6), voltage at J5.2, and difference between them (<50mV)

5. Check V-SYS (TP8) and V-MODEM-MIN (TP9) trackers with Modem-ENBL cycling and 5 Ohm 50W test load in J5

6. Check operation of SENSOR-ENBL and measure 5V (TP7) value and noise. 

7. Check operation of TPU6 (U14.C27) and voltage on U18.A10

Plug test Persistor board and run AD Test. 
Record values on channels:

0:

1:

2:

3:

4:

5:

Sensors
8. External pressure sensor. Check voltages on J6.3, J6.2, and TP10

9. Internal Pressure sensor. Check voltages on U6.1, U6.2, TP11

10. Temperature sensor. Check voltage on U10.1 (3.3V) and TP15

11. Humidity sensor. Check voltage on U11.3 (3.3V) and TP14. 
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