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IRIS TM4 REFRESH, USA

PAGE 1: COVER SHEET, INDEX
PAGE 2: MICRO, FLASH, RTC, RS232, CAN, ACCELEROMETER
PAGE 3: LOWSIDE DRIVERS, ANALOG IN, CONNECTOR, POWER SUPPLY, CURRENT SHUNT
PAGE 4: MODEM SUPPORT, PB, ANALOG IN, LED ENCODER
PAGE 5: WIFI MODULE

REV A: 3/30/2016

STARTED WITH IRIS, 5680HD SCHEMATIC Q26004-001.  

MADE THE FOLLOWING CHANGES:

1) TPs added. 

2) Sallen-Key Filter corrected

3) Filtering added to A/D signals.

4) High Frequency Bypass capacitance added

5) Wifi added

6) All components moved to front of board

7) Removed Display circuitry

8) changed 3.3V to provide more current

9) changed L1 inductor to handle more current

10) R17 changed to make IRIS Battery voltage sense 52V compliant

REVISIONS:

BOM ITEMS:

Q25078

REV B: 1/17/2017

STARTED WITH IRIS, 5680HD SCHEMATIC Q26004-001.  

MADE THE FOLLOWING CHANGES:

1)  R17 changed to make IRIS Battery voltage sense 52V compliant. 

Added additional notes for clearer understanding of Schematic change of R17

REV C: 4/16/2024

1) Port from Allegro/OrCAD files to Altium

2) Combined NA (1259268) and EMEA (1259269) variants into one PN: 1269799

3) BOM change- Y2 and Y3 to Q12000-009

4) BOM change- U6 to Q23000-036

5) BOM & ref des change- Replace CR1 (Q11021-005) with B1 (Q11021-006)

6) Changed RTC battery charging circuit

a. Removed R117, R121

b. Replaced R109 with 620 ohm

c. Changed charging circuit to source from 5V to 3v3

7) Updated rev bits to REV 3

8) Updated schematic and PCB to follow new QPL naming scheme 

   (see EEST_HWE_006)

8) Remove port to power symbol from top left corner of pages 2-5

   (power symbols are already global in Altium)

9) Deleted all “GND” net labels from GND ports to not rename 3p3V nets

10) Removed verbiage around status LEDs for clarity

11) Move HW rev bits to 4

PCB Q25078-PCB_revB
PCB1

BOM

Q30126-002

FW1

DNI

BOM

Q25078-SCH_revC

SCHEMATIC1

DNI

COFW1 

COPCB1 

COSCHEMATIC1 
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DECOUPLING, +5V

THIS MONITORS MODEM POWER.

DO THE SAME FOR OTHER

SWITCHED VOLTAGES?

DIFFERENTIAL SAMPLING IN A/D.

AIN8 - AIN9

BORROW VREF FROM MAIN PROCESSOR?
DEPENDS IF THEY CAN SHARE AGND?

440uA max in

VREFA+ RANGE 2.4V to VDDA.

VREFA- RANGE 0V to 0.3V.

1 25

26

50

5175

76

100

TQFP100

APP-NOTE

Thermal issues with clocking/pwm at hot

TM4C123GH6PZ

Second CAN to be used to communicate

with the Telemetry Micro. R456 and R457 

to be used to remove it for debug.

0402 SIZE

JTAG

ACCELEROMETER
DNI FOR

PRODUCTION

SPI INTERFACE AUTO
DETECT.
PIN7 MUST BE FLOATING ON
RESET.

BOARD REVISION BIT 0

BOARD REVISION BIT 1

BOARD REVISION BIT 2

BOARD REVISION BIT DECODER:

BIT        2    1    0

REV 0      0    0    0     MULE BOARD

REV 1      0    0    1     P1.5 BOARD

REV 2      0    1    0     TM4C REFRESH

REV 3      0    1    1     RTC BATT/XTAL OSC/MODEM

REV 4    1    0    0     COMMON MODEM

ONLY CHARGES BATTERY

WHEN MACHINE IS

RUNNING.

ONLY USES BATTERY

WHEN MAIN BATTERY IS

DISCONNECTED.

5V TOLERANT INPUTS EXCEPT PB0, PB1

RTC IC POWER CONSUMPTION 330nA

OVER TEMP RANGE.

CONTROL IC POWER

CONSUMPTION 500nA 

OVER TEMP RANGE.

A/D IS 12 BITS (MAX COUNT 4095)

All GPIO pins are configured as GPIOs by

default with the exception of:

PA1:0 DEFAULTS TO UART0

PA5:2 DEFAULTS TO SSI0

PB3:2 DEFAULTS TO I2C0

PC3:0 DEFAULTS TO JTAG

CORE VOLTAGE
#NAME?

FRAM

ONLY POPULATED ON

CELLMODEM VARIANT

RTC

CHIP BONDING PAD IS NC

POWER FAIL

OUTPUT TRIPS

AT 3.01V

GPIOS HAVE SCHMITT TRIGGER INPUTS

GPIO DEFAULT: PULLDOWN OFF, PULLUP OFF,

TRISTATED, INPUT.

ACCEPTABLE PRACTICE FOR UNUSED GPIOS IS NC.

VDDA RANGE 2.97V to 3.63V.

FLASH 256KB

SRAM 32KB

MICRO AND WIFI 
ORTHOGONAL!

DIAGNOSTIC PORT

RS232

RS232-B

PLACE CLOSE TO DSP OR NEAR CURRENT RUNS

CAN0 CAN OPEN

Second CAN to be used to communicate

with the Telemetry Micro. R456 and R457 

to be used to remove it for debug.

CAN1 CAN J1939

CAN COMMUNICATIONS

Place 2.2uF and 1.0uF 
caps close together.

89 CAN1RX

90 CAN1TX

VDDC Cap 2.5uF-4uF
Per spec

RS232 COM

NON-POP

FLASH
SPI0

NARROW / WIDE 
footprints.

Wide Footprint

Narrow Footprint

BYPASSING

Distribute on the 3.3V plane.

Especially near/around Micro

Changed to 0402 Caps

Near Micro.

3p00V_REF
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R139
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C139
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CAN0TX/PF3 43
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PF5 37

PF6 36

PF7 58

PH0/AIN16 16

PH1/AIN17 17

PH2/AIN18 18

PH3/AIN19 19

PH4/SSI2CLK 79

PH5/SSI2FSS 78

PH6/SSI2RX 77

PH7/SSI2TX 76

PK0/SSI3CLK 49

PK1/SSI3FSS 48
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PK3/SSI3TX 46
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GND16

GND221
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GNDA10

VBAT 55
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VREFA- 9
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POWER SUPPLY +3.3V

3.3V LOW DROPOUT 1.5A

LINEAR REGULATOR DDPAK

INPUT_0: ODOMETER PULSE(DIGITAL)

CHANGED FP

0.1%

NOT

POPULATED

G = 50
HIGH CMMR

200 AMPS THRU SHUNT #NAME? 2.0 VOLT OUTPUT + 1.0V REF = 3.0V

-100 AMPS THRU SHUNT #NAME? -1.0 VOLT OUTPUT + 1.0V REF = 0V

TO MEASURE LARGER CURRENTS, USE A LARGER SHUNT, OR

POPULATE R147 AND R148.

1.00V

Sallen-Key Filtering. 

30 HZ 2ND ORDER FILTER

CRTICALLY DAMPED

Rfilt1=Rfilt2=4.99K

Cfilt1=Cfilt2=1uF

Cut-off frequency

     fc = 31.8947781747[Hz]

 Quality factor

     Q = 0.5

 Damping ratio

     L = 1

0.3V REF

0.3V REF NOT POPULATED

Higher current needed 

for WIFI requirements

2512 SIZE

2512 SIZE

THESE 2512 ARE TO HELP WITH HOTPLUGGING

ISSUES WHERE THE RESISTORS NEED TO 

SUSTAIN HIGH CURRENT FOR A SHORT 

AMOUNT OF TIME.

CAH 3/9/2016

Cfilt1

Cfilt2

Rfilt2 Rfilt1

If there is a problem with 10 ohm resistors,

we can try using 1K ohm resistors to limit current.

2.4A 120m Ohm 

High current Inductor

CHANGED TO MAKE 52V Compliant.

53.7V max

Equation: 17.9* voltage to the A/D will give the true battery voltage. 

This is changed from the previous value of 16*voltage to the A/D

TRUE VOLTAGE: V * 17.9 = Battery Voltage
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	Pins
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