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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:

Q26028-002

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: 1/23/2024

1)Change Y2 and Y3 to Q12000-009

2)Port from Allegro/OrCAD files to Altium

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

power symbols are already global in Altium

4)Replace CR1 (Q11021-005) with B1 (Q11021-006)

5)Disallowed copper thieving in fab notes

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) Deleted all “GND” net labels from GND ports to avoid renaming 

3p3V nets

8) Updated rev bits to REV 3

9) NA and EMEA variants are now managed by Altium variant manager

10) Removed verbiage around status LEDs for clarity

11) Changed "remove copper necks below X mils" to 10 for top layer 

copper pour

SCHEMATIC Q26028-001
SCHEMATIC1

DNI

PCB Q25078-002
PCB1

FIRMWARE Q30085-001
FW

DNI
COFW 

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/OSC CRYSTAL UPDATE

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

TEL_VBAT

OSC0
OSC1

RST

TEL_SSI1FSS
TEL_SSI1RX
TEL_SSI1TX

TEL_SSI1CLK

TEL_SSI1FSS

TEL_SSI1RX

TEL_SSI1TX

RTC_INT

BATTERY_BACKUP

3p3VA

RTC_OSC1
RTC_OSC0

V_BACKUP_BAT

HEARTBEAT_LED_TEL
CAN_LED_TEL

RS232C_T2OUT
RS232C_R2IN

UTX1

UTX2

RS232B_T1OUT
RS232B_R1IN

URX1

URX2

VDDC

CELL_LED

TP23
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C88

383K

R111
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0.1uF C96

10KR132

1K

R118
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VIN 4
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U27

121R70
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C33

12
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SM712
D12
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C138

100pF

C76

0.1uF
C9

0.01uF
25V

C119

10K
R78

100pF

C85

C141

R127

1uF
C1608X5R1E105K

C140

C137

100pF

C134

R139

TP25

DNI

0.1uF
C139

R129

100K
R119

C97

10K
R100

0 R68

0 R89

6.8nF

C121

C127

0.1uF
C32

R130
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C108

0.01uF
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C123

TP22
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100pF

C148
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0.1uF
C104

ABS07-32768KHZ-T

Y3

C98

0.01uF
50V

C116

0R85

0.1uF

C90

R1IN 13

R2OUT9

GND15

R1OUT12

T1OUT 14C1+1

C1-3

C2+4

C2-5

V+2

V-6

VCC 16

T1IN11

T2IN10

T2OUT 7

R2IN 8
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U18

TP20

DNI

1uF
10V

C115

10K
R52
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10V
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R110
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LED1_G2

R140

0 R123

0.01uF
50V

C107

C144
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SM712
D11

R94

LED2_Y1

GND3
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RESET 7
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U28
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R69
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U14
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SA0/MISO7

NC2 8
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FXLS8471Q
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2.2UF 16V
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0.01uF
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C79
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R105

0 R82
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D14
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100pF

C147
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10V
C110

C113

C87

C124

0.1uF
C135

0.1uF
C100

0.1uF
50V

C143DNI

GND 7

OSC1 1

OSC0 2

VDD 14

NC_13

TEST4 INT 5

CE6

SD08 SDI9 SCL10

NC_211

CLKOE12 CLKOUT 13

PCF2123

U20

10K
R72

0.1uF
C120

10K
R101

C125

0.1uF
C4

1uF
10V
C106

0.1uF
C72

PA0/U0RX26

PA1U0TX27

PA2/SSI0CLK28

PA3/SSI0FSS29

PA4/SSI0RX30

PA5/SSI0TX31

PA634

PA735

PC3/TDO82 PC2/TDI83 PC1/TMS84 PC0/TCK85

PC7/U3TX22 PC6/U3RX23 PC5/U1TX/U1CTS24 PC4/U1RX/U1RTS25

PE0AIN315

PE1/AIN214

PE2/AIN113

PE3/AIN012

PE4/AIN9/I2C2SCL95

PE5/AIN8/I2C2SDA96

PE6/AIN2189

PE7/AIN2090

PG062

PG161

PG260

PG359

PG4/U2RX74

PG5/U2TX75

PG687

PG788

PJ068

PJ169

PJ211

PB0/U1RX 70

PB1/U1TX 71

PB2/I2C0SCL 72

PB3/I2C0SDA 73

CAN0RX/PB4/AIN10 92

CAN0TX/PB5/AIN11 91

PD0/AIN15/SSI1CLK 1

PD1/AIN14/SSI1FSS 2

PD2/AIN13/SSI1RX 3

PD3/AIN12/SSI1TX 4

PD4/AIN7 97

PD5/AIN6 98

PD6/AIN5 99

PD7/AIN4 100

CAN0RX/PF0/U1RTS 40

PF1/U1CTS 41

PF2 42

CAN0TX/PF3 43

PF4 39

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

PK2/SSI3RX 47

PK3/SSI3TX 46

RESET63

OSC065

OSC166

XOSC154

XOSC052

GNDX53

GND16

GND221

GND333

GND445

GND557

GND664

GND781

GND894

GNDA10

VBAT 55

HIB 51

WAKE50

VREFA+ 8

VREFA- 9

VDDC1 38

VDD1 5

VDD2 20

VDD4 44VDD3 32

VDD5 56

VDD6 67

VDD7 80

VDD8 93

VDDA 7

VDDC2 86

TM4C123GH6PZ

U24

0.1uF
C58

0.1uF
C6
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U32
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C34

TP18
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50V

C150
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100K
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R135
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LED1_G1

C126

100K
R77

10KR131

0.1uF
C60

0.1uF
C93

121R81

0.1uF
50V

C109

0.1uF
C94

1uF
10V
C114 FB1

1uF
10V
C82

0.1uF
50V

C83

AGND
AGND

AGND

AGND

AGND

AGND

AGND

3p3V

5V

3p3V

5V

3p3V

3p3V

3p3V

3p3V

3p3V

3p3V

3p3V

3p3V3p3V3p3V

3p3V

3p3V

3p3V

3p3V

3p3V

5V

5V

5V

5V

3p3V
3p3V

3p3V 3p3V

3p3V3p3V3p3V

3p3V

3p3V

3p3V

3p3V

3p3V_Cell_CTS_Output
3p3V_Cell_RTS_Input

MODEM_PWR_TAP

3p3V_Cell_DataOutPut
3p3V_CellDataInput
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RESET_MODEM
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POWER_GOOD
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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

10K
R32

1K

R1

1 2

SCHOTTKY 2A 100V
B2100-13-F

D2

10K
R41

L1

10K
R137

DNI

C2

BZT52C3V3
3.3V D8

C21

TP7

DNI

121
R44

TP21

DNI

100K
R38

1

3
24

BSP75GTA_NP
Q2DNI

TP1

DNI

100KR43

0.01uF
C18

SCHOTTKY 2A 100V NP
D15

DNI

4

7
5

6

8

-

+

U8B

2

1
3

4

5

-

+

OPA340/SOTU5

TP14

DNI

10K
R126

DNI

2.0K
R125

DNI

121 R28

0.1uF
C23

16V

C3

TP4

DNI

1

3
24

BSP75GTA_NP
Q3DNI

TP13

DNI

TP12

DNI

470ufd
16V

C16

100K
R31

1

TEST POINT
TP8

DNI

0.0018UFC20

1uF

C44

TP11

DNI

1M R33

10K 0.1%R60

TP5

DNI

10K
R420.033UF

C146

DNI

1 2
SCHOTTKY 2A 100V

B2100-13-F

D3

0.1uF
C25 3.09K

R2

NC1

A2

G
N

D
3

Y 4

V
CC

5

74LVC1G07_NP

U35

DNI

10K 0.1%
R16

10K
R37

C17

BZT52C3V3
3.3V D10

100K
R54

22nF
C68

TP15

DNI

100K
R46

169K 0.1%R17

4.99K 0.1%
R61

R5

22nF

C30

1uF
C48

INPUT1

G
N

D
2

OUTPUT 3
NCP565D2T33/NOPBU4

100K

R15

TP6

DNI

SCHOTTKY 2A 100V NP
D13

DNI

0.033UF
C40

TP19

DNI

0.033UF
C43

+

470ufd
16V

C28

4

7
5

6

8

-

+
U11B

10  1%R55

TP9

DNI

15
R58

DNI

0.1uF
C1

INDUCTOR FERRITE 6A

L6

11

22

33

44

55

66

77

88

99

1010

1111

1212

1313

1414

1515

1616

1717

1818

1919

2020

2121

2222

2323

CON23

J2

100K
R34

VCC1

SD2

Vin3

SYNC4

CO
M

P
5

FB 6RT
7

RAMP8 A
G

N
D

9

SS10

OUT 11

PG
N

D
12

IS 13

SW 14

PRE 15

BST 16

PA
D

17

LM5575MH/NOPB

U1

10R128 DNI

2.0K
R133

DNI

4

1
3

2

8

-

+

OPA2340
U11A

+

2.20uf
100V

C26

32.4K

R4

0.1uF

C54
REF1

G
N

D
2

V
+

3

IN+ 4

IN- 5

OUT6

+

-

INA213

U13

100KR29

C10

TP10

DNI

4.99KR49

15
R51

DNI

0.033UF
C31

0.033UF_NP
C117

DNI

C29

121 R53
100K
R39

1M R35

10R120 DNI

TP24

DNI

10  1%R57

121R18

4

1
3

2

8

-

+

LM393
U8A

TP16

DNI

NC1

A2

G
N

D
3

Y 4

V
CC

5

74LVC1G07

U30

DNI

A
C

TV
S 

70
V 

40
0W

D1

4.99KR50

GND_POWER

GND_POWER

GND_POWER

3p3V

3p3V

3p3V

3p3V
5V

3p3V

3p3V

5V

3p3V

5V 3p3V

3p3V

3p3V

3p3V

5V

5V

ODOMPLS_CPU

ODOMPLS_CPU_B

OUTPUT_1

OUTPUT_2

ANALOG_IN1

ANALOG_IN0
RS232B_R1IN

RS232B_T1OUT

CAN0_L
CAN1_L

RS232C_R2IN

CAN1_H
CAN0_H

RS232C_T2OUT

SHUNT_REFERENCE

3p00V_REF

BATTERY_VOLTAGE_SENSE

SHUNT_CURRENT_SENSE

BATTERY POSITIVE INPUT

BATTERY POSITIVE INPUT

BATTERY TAP

BATTERY TAP

BATTERY TAP

BATTERY POSITIVE INPUT

BATTERY POSITIVE INPUT

PIC101 

PIC102 COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC1001 

PIC1002 
COC10 

PIC1601 

PIC1602 

COC16 

PIC1701 

PIC1702 COC17 

PIC1801 

PIC1802 
COC18 

PIC2001 PIC2002 
COC20 

PIC2101 PIC2102 
COC21 

PIC2301 

PIC2302 
COC23 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 

COC26 

PIC2801 

PIC2802 

COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 PIC3002 

COC30 

PIC3101 

PIC3102 
COC31 

PIC4001 

PIC4002 
COC40 

PIC4301 

PIC4302 
COC43 

PIC4401 PIC4402 

COC44 

PIC4801 

PIC4802 COC48 

PIC5401 

PIC5402 

COC54 

PIC6801 

PIC6802 COC68 

PIC11701 

PIC11702 COC117 

PIC14601 

PIC14602 
COC146 

PID10A 

PID10C 

COD1 

PID201 PID202 

COD2 

PID301 PID302 

COD3 

PID801 

PID802 
COD8 

PID1001 

PID1002 
COD10 

PID1301 

PID1302 COD13 

PID1501 

PID1502 
COD15 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

PIJ207 

PIJ208 

PIJ209 

PIJ2010 

PIJ2011 

PIJ2012 

PIJ2013 

PIJ2014 

PIJ2015 

PIJ2016 

PIJ2017 

PIJ2018 

PIJ2019 

PIJ2020 

PIJ2021 

PIJ2022 

PIJ2023 

COJ2 

PIL101 PIL102 

COL1 

PIL601 PIL602 

COL6 

PIQ201 

PIQ202 

PIQ203 

PIQ204 

COQ2 

PIQ301 

PIQ302 

PIQ303 

PIQ304 

COQ3 

PIR101 

PIR102 

COR1 

PIR201 

PIR202 

COR2 

PIR401 

PIR402 

COR4 

PIR501 PIR502 
COR5 

PIR1501 PIR1502 

COR15 

PIR1601 

PIR1602 COR16 

PIR1701 PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR2801 PIR2802 
COR28 

PIR2901 PIR2902 
COR29 

PIR3101 

PIR3102 

COR31 

PIR3201 

PIR3202 

COR32 

PIR3301 PIR3302 
COR33 

PIR3401 

PIR3402 

COR34 

PIR3501 PIR3502 
COR35 

PIR3701 

PIR3702 

COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 

COR39 

PIR4101 

PIR4102 

COR41 

PIR4201 

PIR4202 

COR42 

PIR4301 PIR4302 
COR43 

PIR4401 PIR4402 
COR44 

PIR4601 

PIR4602 

COR46 

PIR4901 PIR4902 
COR49 

PIR5001 PIR5002 
COR50 

PIR5101 

PIR5102 
COR51 

PIR5301 PIR5302 
COR53 

PIR5401 

PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5701 PIR5702 
COR57 

PIR5801 

PIR5802 
COR58 

PIR6001 PIR6002 
COR60 

PIR6101 

PIR6102 
COR61 

PIR12001 PIR12002 
COR120 

PIR12501 

PIR12502 

COR125 

PIR12601 

PIR12602 COR126 

PIR12801 PIR12802 
COR128 

PIR13301 

PIR13302 

COR133 

PIR13701 

PIR13702 COR137 

PITP101 

COTP1 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PITP1001 

COTP10 

PITP1101 

COTP11 

PITP1201 

COTP12 

PITP1301 

COTP13 

PITP1401 

COTP14 

PITP1501 

COTP15 

PITP1601 

COTP16 

PITP1901 

COTP19 

PITP2101 

COTP21 

PITP2401 

COTP24 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 
PIU106 

PIU107 
PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 COU1 

PIU401 

PIU402 

PIU403 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 COU5 

PIU801 

PIU802 

PIU803 

PIU804 

PIU808 

COU8A 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

COU8B 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1108 
COU11A 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

COU11B 

PIU1301 

PIU1302 

PIU1303 
PIU1304 

PIU1305 

PIU1306 

COU13 

PIU3001 

PIU3002 

PIU3003 

PIU3004 

PIU3005 
COU30 

PIU3501 

PIU3502 

PIU3503 

PIU3504 

PIU3505 
COU35 

PIC1002 PIC2801 

PIR3101 
PIR3802 

PIR4601 
PIR5402 

PITP1401 
PIU403 

PIU505 

PIU1108 
PIU1303 

PIU3005 

PIU3505 

PIC102 PIC202 PIC301 

PIC1601 

PIL102 

PIR201 

PIR12501 

PIR13301 

PITP101 

PIU1011 

PIU401 

PIU808 

PIC2302 
PID10C 

PID201 

PID1302 PID1502 

PIJ2022 

PIJ2023 

PIR1702 

NLBATTERY POSITIVE INPUT 

PIC2502 
PIC2601 

PID202 

PIR3401 

PIR3901 

PIU103 

NLBATTERY TAP 

PIC101 PIC201 PIC302 PIC1001 

PIC1602 

PIC1701 

PIC1801 

PIC2301 

PIC2501 PIC2602 

PIC2802 

PIC2901 

PIC3102 

PIC4002 

PIC4302 

PIC4801 

PIC6801 

PIC11701 

PIC14601 

PID10A 

PID801 

PID1001 

PIL601 

PIR102 PIR402 

PIR1601 

PIR3202 

PIR3702 PIR4102 

PIR4202 

PIR5101 

PIR5801 

PIR6102 

PIR12601 

PIR13701 

PITP801 

PIU109 PIU1012 

PIU1017 

PIU402 

PIU502 

PIU804 

PIU1104 PIU1302 

PIU3003 

PIU3503 

PIJ2019 

PIJ2020 

PIJ2021 

PIL602 

PIQ203 

PIQ303 

PIC1702 

PIU108 PIC1802 

PIU1010 

PIC2001 PIR502 PIC2002 

PIC2102 

PIU105 
PIC2101 PIR101 

PIR202 PIR501 

PIU106 PIC2902 

PIU101 

PIC3001 

PID302 

PIL101 PIU1014 

PIU1015 

PIC3002 PIU1016 

PIC3101 

PIR1502 

PIR1602 

PIR1701 
PITP401 

PIC4001 

PIR2902 

PIR3201 

PITP601 
PIU806 

PIC4301 
PIR4101 

PIR4302 
PITP1101 

PIU802 

PIC4401 

PIR4901 PIR5002 

PITP1301 
PIC4402 

PIR4402 
PITP1201 

PIU1106 

PIU1107 

PIC4802 

PIR4902 PIU1105 

PIC5401 
PID1002 

PIR5701 

PIR5802 

PITP1901 
PIU1304 

PIC5402 

PID802 PIR5102 
PIR5501 

PITP1601 

PIU1305 

PIC6802 

PIR6001 

PIR6101 

PITP2101 
PIU1103 

PIC11702 

PIR12001 

PIR12502 
PIU3004 

PIC14602 

PIR12801 

PIR13302 
PIU3504 

PID301 PIU1013 

PID1301 

PIJ2016 

PIQ202 PIQ204 

PID1501 

PIJ2017 

PIQ302 PIQ304 

PIJ201 POANALOG0IN0 
PIJ202 PORS232B0R1IN 
PIJ203 POCAN10H 
PIJ204 POCAN00H 
PIJ205 PORS232C0T2OUT 
PIJ206 

PIR5702 

PIJ207 

PIR5502 

PIJ208 

PIR3902 
PIR4301 

PIJ209 POANALOG0IN1 
PIJ2010 PORS232B0T1OUT 
PIJ2011 POCAN10L 
PIJ2012 POCAN00L 
PIJ2013 PORS232C0R2IN 
PIJ2014 

PIJ2015 

PIR2901 

PIR3402 

PIJ2018 

PIQ201 PIR12002 

PIQ301 PIR12802 

PIR401 

PIU107 

PIR1501 PIU503 

PIR1801 POBATTERY0VOLTAGE0SENSE PIR1802 
PITP501 

PIU501 

PIU504 

PIR2801 POODOMPLS0CPU0B PIR2802 

PIR3102 

PIR3501 

PITP701 
PIU807 

PIR3301 

PIR4602 
PIR5302 

PITP901 
PIU801 

PIR3302 

PIR3701 

PIR5401 

PITP1501 

PIU803 

PIR3502 

PIR3801 

PIR4201 

PITP1001 

PIU805 

PIR4401 POSHUNT0CURRENT0SENSE 
PIR5001 

PIU1306 

PIR5301 POODOMPLS0CPU 

PIR6002 
PITP2401 PO3p00V0REF 

PIR12602 

PIU3002 POOUTPUT01 

PIR13702 

PIU3502 POOUTPUT02 

PIU102 

PIU104 

PIU1101 

PIU1102 

PIU1301 

POSHUNT0REFERENCE 

PIU3001 

PIU3501 

PO3p00V0REF 

POANALOG0IN0 

POANALOG0IN1 

POBATTERY0VOLTAGE0SENSE 

POCAN00H 

POCAN00L 

POCAN10H 

POCAN10L 

POODOMPLS0CPU 

POODOMPLS0CPU0B 

POOUTPUT01 

POOUTPUT02 
PORS232B0R1IN 

PORS232B0T1OUT 

PORS232C0R2IN 

PORS232C0T2OUT 

POSHUNT0CURRENT0SENSE 

POSHUNT0REFERENCE 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

4 5

PROPRIETARY INFORMATION

Q25078-002

C

1/25/2024

Title

Size:

Document Number

Date:

Rev

Sheet of

D

Andrea Smith
Engineer

RTC Battery/Oscillator Crystal Update
THE INFORMATION IN THIS DOCUMENT
IS PROPERTY OF TENNANT COMPANY.
IT IS SUBJECT TO RETURN UPON
DEMAND AND MAY NOT BE
REPRODUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN
PERMISSION OF TENNANT COMPANY

Iris 4G Board

PAGE4 - CELL.SchDoc

Multi-Tech

Connections

50 MIL TRACE MIN

DIAGNOSTIC LEDS

ZERO SHUNT

Ground Ring

RXD

TXD

2AMPS PEAK

C
A
N
_
0

C
A
N
_
1

C
A
N
_
2

CURENT CONSUMPTION AT 5V:

SLEEP 80mA

AVG 135mA

MAX 280mA

PEAK 1.25A

5V
_T

ra
ns

ce
iv

er
C

TS
_O

ut
pu

t

5V_TransceiverRTS_Input
5V_TransceiverDataOutPut

5V_TransceiverDataInput

5V_TransceiverDataInput

TP27

DNI

332
R14

10KR47 OE1

A2

G
N

D
3

Y 4

V
CC

5

74AHC1G125/SOT

U10

ES
SW1

0

R96

332
R30

100KR97

100KR106

10KR116

0.1uF
C27

10K R90

10K
R80

0.1uF
C19

3.9K 1/2 WR108

332
R45

4.75KR103

10K R112

10K
R6

TP31

DNI

3.9K 1/2 WR99

LED GRN
D9

10KR92

10K

R86

10KR114

NC1

A2

G
N

D
3

Y 4

V
CC

5

74LVC1G07

U7

LED GRN
D5

100K

R36

10KR138

TP26

DNI

10K
R79

3.01K
R8

1

2
4

5
3

VCC

GND

74AHCT1G86

U19

OE1

A2

G
N

D
3

Y 4

V
CC

5

74AHC1G125/SOT

U34

TP29

DNI

4

7
5

6

8

-

+

U25B

NC1

A2

G
N

D
3

Y 4

V
CC

5

74LVC1G07

U23

0 ohm NP 1/2 W

R7 DNI

0.033UF
C105

LED GRN
D4

200K

R3

0.033UF
C112

10K
R87

LED GRN
D6

2.0K

R10

TP28

DNI

G
N

D
8

SDO 9

MR10

SHCLK11

STRCLK12

OE13

SDI14

V
CC

16

Q0 15

Q1 1

Q2 2

Q3 3

Q4 4

Q5 5

Q6 6

Q7 7

74HCT595

U16 LED GRN
D7

1K

R104

499
R98

499
R107

1KR91

332
R56

1KR113

10K
R102

OE1

A2

G
N

D
3

Y 4

V
CC

5

74AHC1G125/SOT

U29

5

4

1
6

2 3
7 8

FDS4465/TO
Q1

100K
R40

DNI

1

2
4

5
3

VCC

GND

74AHCT1G86

U26

TP30

DNI

4

1
3

2

8

-

+

lmv358

U25A

332
R9

3p3V

3p3V

3p3V

3p3V

5V

3p3V

5V

3p3V

5V

3p3V

5V

3p3V
5V

3p3V

5V3p3V 5V

5V 5V 5V 5V 5V

3p3V_Cell_CTS_Output

3p3V_Cell_RTS_Input

3p3V_Cell_DataOutPut

3p3V_CellDataInput

ANALOG_IN0

ANALOG_IN1

ANA_CH0

ANA_CH1

MOSI3p3_BUF

SPICLK3p3_BUF
CS6

PB_1 MODEM_IN_RANGE

MODEM_PWR_TAP

PWR_MODEM

RESET_MODEM

GND 63

LED LINK 58NC 59NC 60VCC 61NC 62

RTS 33RXD 34TXD 35RI 36DSR 37CTS 38DCD 39DTR 40GND 41

RESET24
NC25
GND26

U6

MTSMC-LAT3.R2A-SP

PIC1901 

PIC1902 COC19 

PIC2701 

PIC2702 COC27 

PIC10501 

PIC10502 
COC105 

PIC11201 

PIC11202 
COC112 

PID401 

PID402 

COD4 

PID501 

PID502 

COD5 PID601 

PID602 

COD6 PID701 

PID702 

COD7 PID901 

PID902 

COD9 

PIQ101 PIQ102 PIQ103 
PIQ104 

PIQ105 PIQ106 PIQ107 PIQ108 

COQ1 

PIR301 PIR302 

COR3 

PIR601 

PIR602 

COR6 

PIR701 PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 

COR9 

PIR1001 PIR1002 

COR10 

PIR1401 

PIR1402 

COR14 

PIR3001 

PIR3002 

COR30 

PIR3601 

PIR3602 

COR36 

PIR4001 

PIR4002 

COR40 

PIR4501 

PIR4502 

COR45 

PIR4701 PIR4702 
COR47 

PIR5601 

PIR5602 

COR56 

PIR7901 

PIR7902 
COR79 

PIR8001 

PIR8002 
COR80 

PIR8601 

PIR8602 
COR86 

PIR8701 

PIR8702 

COR87 

PIR9001 PIR9002 
COR90 

PIR9101 PIR9102 
COR91 

PIR9201 PIR9202 
COR92 

PIR9601 PIR9602 

COR96 

PIR9701 PIR9702 
COR97 

PIR9801 

PIR9802 
COR98 

PIR9901 PIR9902 
COR99 

PIR10201 

PIR10202 
COR102 

PIR10301 

PIR10302 

COR103 

PIR10401 PIR10402 

COR104 

PIR10601 PIR10602 
COR106 

PIR10701 

PIR10702 
COR107 

PIR10801 PIR10802 
COR108 

PIR11201 PIR11202 
COR112 

PIR11301 PIR11302 
COR113 

PIR11401 PIR11402 
COR114 

PIR11601 PIR11602 
COR116 

PIR13801 PIR13802 
COR138 

PISW101 

PISW102 
COSW1 

PITP2601 

COTP26 

PITP2701 

COTP27 

PITP2801 

COTP28 

PITP2901 

COTP29 

PITP3001 

COTP30 

PITP3101 

COTP31 

PIU6024 

PIU6025 

PIU6026 

PIU6033 

PIU6034 

PIU6035 

PIU6036 

PIU6037 

PIU6038 

PIU6039 

PIU6040 

PIU6041 

PIU6058 

PIU6059 

PIU6060 

PIU6061 

PIU6062 

PIU6063 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 
COU7 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 
COU10 

PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1605 

PIU1606 

PIU1607 

PIU1608 

PIU1609 

PIU16010 

PIU16011 

PIU16012 

PIU16013 

PIU16014 

PIU16015 

PIU16016 COU16 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 

COU19 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2305 
COU23 

PIU2501 

PIU2502 

PIU2503 

PIU2504 

PIU2508 
COU25A 

PIU2504 

PIU2505 

PIU2506 

PIU2507 

PIU2508 

COU25B 

PIU2601 

PIU2602 

PIU2603 

PIU2604 

PIU2605 

COU26 

PIU2901 

PIU2902 

PIU2903 

PIU2904 

PIU2905 
COU29 

PIU3401 

PIU3402 

PIU3403 

PIU3404 

PIU3405 
COU34 

PIR4001 

PIR7902 PIR8602 

PIR10202 

PIR10301 

PIU705 

PIU1005 

PIU2305 

PIU2508 

PIU2905 

PIU3405 

PIC1902 

PIQ101 PIQ102 PIQ103 

PIR601 

PIR701 

PIR901 

PIR1401 
PIR3001 

PIR4501 
PIR5601 

PIR8701 

PIU16016 

PIU1905 

PIU2605 

PIU6038 

PIU2902 

NL5V0TransceiverCTS0Output 

PIU6035 

PIU2604 

NL5V0TransceiverDataInput 

PIU6034 PIU3402 
NL5V0TransceiverDataOutPut 

PIU6033 

PIU1904 

NL5V0TransceiverRTS0Input 

PIC2701 

PIC10502 

PIC11202 

PIR801 

PIR3602 

PIR4701 

PIR8001 

PIR9001 

PIR9201 

PIR9801 

PIR10701 

PIR11201 

PIR11401 

PIR11601 

PIR13801 

PISW101 

PIU6026 

PIU6041 

PIU6063 

PIU703 

PIU1003 

PIU1608 

PIU1903 

PIU2303 

PIU2504 

PIU2603 

PIU2903 

PIU3403 

PIC1901 

PIQ104 PIR302 

PIC2702 PIQ105 PIQ106 PIQ107 PIQ108 

PIR702 

PIR1002 

PIU6061 

PIC10501 

PIR9701 

PIR9802 

PIR9902 
PITP2801 

PIC11201 

PIR10601 

PIR10702 

PIR10802 
PITP2901 

PID401 

PIR902 

PID402 
PIU16015 

PID501 

PIR1402 

PID502 
PIU1604 

PID601 

PIR3002 

PID602 
PIU1603 

PID701 

PIR4502 

PID702 
PIU1602 

PID901 

PIR5602 

PID902 
PIU1601 

PIR301 

PIR602 
PIU704 

PIR802 
PIR1001 POMODEM0PWR0TAP 

PIR3601 

PIR4002 

PIU702 POPWR0MODEM 

PIR4702 PIU1001 

PIR7901 

PIU16010 

PIR8002 

PIU16013 

PIR8601 

PIU16012 POCS6 

PIR8702 

PIR9602 PIU2304 

PIR9002 PIU1902 

PIR9101 PIR9202 
PITP2701 

PIU2506 

PIR9102 

PITP2601 
PIU2507 POANA0CH1 

PIR9601 PIU6024 

PIR9702 PIU2505 PIR9901 POANALOG0IN1 

PIR10201 

PIU2302 PORESET0MODEM 

PIR10302 
PIR10402 

PISW102 
PIR10401 POPB01 

PIR10602 PIU2503 PIR10801 POANALOG0IN0 

PIR11202 PIU2602 

PIR11301 PIR11402 
PITP3001 

PIU2502 

PIR11302 

PITP3101 
PIU2501 POANA0CH0 

PIR11602 PIU2901 

PIR13802 PIU3401 

PIU6025 

PIU6036 

PIU6037 

PIU6039 

PIU6040 

PIU6058 

PIU1002 

PIU6059 

PIU6060 

PIU6062 

PIU701 

PIU1004 POMODEM0IN0RANGE 

PIU1605 

PIU1606 

PIU1607 

PIU1609 

PIU16011 POSPICLK3p30BUF 

PIU16014 POMOSI3p30BUF 

PIU1901 PO3p3V0Cell0RTS0Input 

PIU2301 

PIU2601 PO3p3V0CellDataInput 

PIU2904 PO3p3V0Cell0CTS0Output 

PIU3404 PO3p3V0Cell0DataOutPut 

PO3p3V0Cell0CTS0Output 

PO3p3V0Cell0DataOutPut 

PO3p3V0Cell0RTS0Input 

PO3p3V0CellDataInput 

POANA0CH0 

POANA0CH1 

POANALOG0IN0 

POANALOG0IN1 

POCS6 

POMODEM0IN0RANGE 

POMODEM0PWR0TAP 

POMOSI3p30BUF 

POPB01 

POPWR0MODEM 

PORESET0MODEM 

POSPICLK3p30BUF 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

5 5

PROPRIETARY INFORMATION

Q25078-002

C

1/25/2024

Title

Size:

Document Number

Date:

Rev

Sheet of

D

Andrea Smith
Engineer

RTC Battery/Oscillator Crystal Update
THE INFORMATION IN THIS DOCUMENT
IS PROPERTY OF TENNANT COMPANY.
IT IS SUBJECT TO RETURN UPON
DEMAND AND MAY NOT BE
REPRODUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN
PERMISSION OF TENNANT COMPANY

Iris 4G Board

PAGE5 - WIFI.SchDoc

IRIS WIFI

External serial flash

stores the user profiles

and firmware patch

updates.
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	Pins
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	TEL_SSI1TX


	TEL_SSI3CLK
	Pins
	C84-2
	U20-10
	U22-6
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	NetLabels
	TEL_SSI3CLK
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	TEL_SSI3FSS
	Pins
	R75-2
	U20-6
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	NetLabels
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	TEL_SSI3RX
	Pins
	U20-8
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	NetLabels
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	Pins
	C85-2
	U20-9
	U22-5
	U24-46

	NetLabels
	TEL_SSI3TX
	TEL_SSI3TX
	TEL_SSI3TX
	TEL_SSI3TX


	TEL_VBAT
	Pins
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	NetLabels
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	Pins
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	NetLabels
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	Ports
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	Pins
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	NetLabels
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	Ports
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	Pins
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	NetLabels
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	Pins
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	NetLabels
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	Ports
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	Pins
	B1-2
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	NetLabels
	V_BACKUP_BAT
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	NetLabels
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	NetLabels
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	BATTERY TAP
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	NetC17_2
	Pins
	C17-2
	U1-8


	NetC18_2
	Pins
	C18-2
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	Pins
	C20-1
	R5-2


	NetC20_2
	Pins
	C20-2
	C21-2
	U1-5


	NetC21_1
	Pins
	C21-1
	R1-1
	R2-2
	R5-1
	U1-6


	NetC29_2
	Pins
	C29-2
	U1-1


	NetC30_1
	Pins
	C30-1
	D3-2
	L1-1
	U1-14
	U1-15


	NetC30_2
	Pins
	C30-2
	U1-16


	NetC31_1
	Pins
	C31-1
	R15-2
	R16-2
	R17-1
	TP4-1


	NetC40_1
	Pins
	C40-1
	R29-2
	R32-1
	TP6-1
	U8-6


	NetC43_1
	Pins
	C43-1
	R41-1
	R43-2
	TP11-1
	U8-2


	NetC44_1
	Pins
	C44-1
	R49-1
	R50-2
	TP13-1


	NetC44_2
	Pins
	C44-2
	R44-2
	TP12-1
	U11-6
	U11-7


	NetC48_2
	Pins
	C48-2
	R49-2
	U11-5


	NetC54_1
	Pins
	C54-1
	D10-2
	R57-1
	R58-2
	TP19-1
	U13-4


	NetC54_2
	Pins
	C54-2
	D8-2
	R51-2
	R55-1
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	U13-5
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	Pins
	C68-2
	R60-1
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	R125-2
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	Q3-2
	Q3-4


	NetJ2_1
	Pins
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	NetJ2_2
	Pins
	J2-2

	Ports
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	NetJ2_3
	Pins
	J2-3

	Ports
	NetJ2_3


	NetJ2_4
	Pins
	J2-4

	Ports
	NetJ2_4


	NetJ2_5
	Pins
	J2-5

	Ports
	NetJ2_5


	NetJ2_6
	Pins
	J2-6
	R57-2


	NetJ2_7
	Pins
	J2-7
	R55-2


	NetJ2_8
	Pins
	J2-8
	R39-2
	R43-1


	NetJ2_9
	Pins
	J2-9

	Ports
	NetJ2_9


	NetJ2_10
	Pins
	J2-10

	Ports
	NetJ2_10


	NetJ2_11
	Pins
	J2-11

	Ports
	NetJ2_11


	NetJ2_12
	Pins
	J2-12

	Ports
	NetJ2_12


	NetJ2_13
	Pins
	J2-13

	Ports
	NetJ2_13


	NetJ2_14
	Pins
	J2-14


	NetJ2_15
	Pins
	J2-15
	R29-1
	R34-2


	NetJ2_18
	Pins
	J2-18
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	Pins
	Q2-1
	R120-2
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	Pins
	Q3-1
	R128-2
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	R4-1
	U1-7


	NetR15_1
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	R31-2
	R35-1
	TP7-1
	U8-7


	NetR33_1
	Pins
	R33-1
	R46-2
	R53-2
	TP9-1
	U8-1


	NetR33_2
	Pins
	R33-2
	R37-1
	R54-1
	TP15-1
	U8-3


	NetR35_2
	Pins
	R35-2
	R38-1
	R42-1
	TP10-1
	U8-5


	NetR44_1
	Pins
	R44-1

	Ports
	NetR44_1


	NetR50_1
	Pins
	R50-1
	U13-6


	NetR53_1
	Pins
	R53-1

	Ports
	NetR53_1


	NetR60_2
	Pins
	R60-2
	TP24-1
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	NetR126_2
	Pins
	R126-2
	U30-2

	Ports
	NetR126_2


	NetR137_2
	Pins
	R137-2
	U35-2
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	NetR137_2
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	Pins
	U1-2


	NetU1_4
	Pins
	U1-4


	NetU11_1
	Pins
	U11-1
	U11-2
	U13-1

	Ports
	NetU11_1


	NetU30_1
	Pins
	U30-1


	NetU35_1
	Pins
	U35-1
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