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Q25095-PCB_revF

PCB1

PCB

Q25095-SCH_revF

SCHEMATIC1

SCHEMATIC

Q30119-001

FW1

FIRMWARE

Commercial Membrane User Interface Board

Changelog:

PART NUMBERS FOR REFERENCE ONLY:
     PRINTED CIRCUIT ASSEMBLY 1248505

Samll Emerge Membrane User Interface  Board

Schematic Q26047-001 REV A,
PCB Q25095-001: 

FID3

50R

FID1

50R

FID2

50R

MH3
221NP

MH4
221NP

MH2
221NP

MH1
221NP

Using NXP i.MX RT 144 pin processor

Schematic Q26047-002 REV A,
PCB Q25095-002: 
     --HARDWARE REV BITS 0001.
     --RECONFIGURE INPUTS AND OUTPUTS ON KEYPAD.
     --R114 CHANGE FROM 1K TO 10K.
     --MOVE SERIAL EEPROM TO ITS OWN BUS, I2C4.
     --CHANGED 3.3V REG TO TPS74533 FOR BETTER ACCURACY.
     --CHANGED C1,C2 FROM 47 TO 1500UF.
     --ADD 1000pF CAPACITORS C166-C169 TO MEMBRANE KEYPAD INPUTS.

Schematic Q26047-002 REV B,
PCB Q25095-002: 
     --DEPOPULATE R74. POPULATE R70.

SCH Q26047-002 REV C :
PCB Q25095-003
     Replace membrane connectors with 1mm pitch 22 ckt ZIF connectors
     Add 237 ohm 0402 resistors to the membrane page
     Update REV bits to 0010
     Place a second CAN port and connector (remove R103 and R99)
     Add R146 and R147
     Change R39, R45, R49, R56, R60, R66, R67, and R68 to 1k 0402 resistors

SCH Q26047-002 REV D :
PCB Q25095-004
    Add Assembly Test Points

SCH Q26047-002 REV E:
PCB Q25095-005
    Update REV bits to 0011
    Change U24 with APX803S05-26SR-7
    Change C132 to 0.01uF 0402
    Change R120 to 10k
    Add U27 to page 2

SCH Q25095-SCH_REV F :
PCB Q25095-PCB_REV F
    Change naming convention to Qxxxxx-SCH/PCB_revX
    Populate R110 and Depop R107 and R108 to update HW bits to REV 4
    Swap U3 and U5 to Q19071-005
    Swap U6 to Q19080-013
    Swap U7 to Q19080-016
    Swap R11, R13, R14, R15 to Q10015-289
    Add D29 and D30
    Add C173, C174, C175
    Add R99, R103, R148, R149, R150, R151, R152, R153, R154, R155, R156, R157
    Add U28, U29, U30

SCH Q25095-SCH_REV G :
    Change R148 & R153 to 237k
    Change R149 & R154 to 40.2k
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0.1UF

C117

0.1UF

C119

4.99k
R98

4.99k
R101

1 2

Y1
24.000MHZ

121

R116

121

R117

3p3V3p3V

MICROCONTROLLER

LSD0 = ACT RETRACT
LSD1 = ACT EXTEND
LSD2 = SCRUB
LSD3 = VALVE
LSD4 = SPARE
LSD5 = SPARE

PLACE CAPS CLOSE TO MICRO

A/D filtering

JTAG_TCK 3[2C]
JTAG_TMS 3[2C]

JTAG_TDI 3[4C]
JTAG_TDO 3[4D]

KEYSWITCH_PWR_MONITOR 4[2C]

CHARGER_PWR_MONITOR 4[2C]

uC_U1RX_DEBUG 3[4C]
uC_U1TX_DEBUG 3[4C]

USB0_P 3[4C]
USB0_M 3[4C]

I2C1_SCL4[2A], 6[2C]
I2C1_SDA4[2A], 6[2C]

300 Ohms

FB2

R137
10K

25V
C153

0.01UF

3p3V

Place near uC

nRESET

R136
10K

GND

VCC1

2
4

U23

1G08_HC

3p3V

JTAG_RESET_IN3[4C]
nRESET 6[2C]

300 OhmsFB1

1uF

C122

3p3V

SPEC INDICATES INTERNAL RESET GENERATOR IS ADEQUATE BY ITSELF.

3p3V

25V
C154

0.01UF

3p3V

USB0_VBUS 3[4C]

VDDA

CAN_LED 2[5D]
MICRO_HEARTBEAT_LED 2[5C]

D26 D25

R124

499

R123

499

CAN_LED2[4B]

MICRO_HEARTBEAT_LED2[4B]

R134
10K FLASH1 3p3V

3p3V

QSPI_A_nCS2[4C]

QSPI_A_SCK2[4C]
QSPI_A_IO02[4C]

QSPI_A_IO12[4C]
QSPI_A_IO2 2[4C]

checked: SDO tristated on all SSI0 devices when deselected.

INPUTS ARE NOT 5V TOLERANT, EXCEPT USB_VBUS.

TP7

TP6 TP5

POWER_FAIL_nINT 4[2D]

SO
2

CS
1

VCC
8

WP
3

SCK
6

GND
4

HOLD
7

SI
5

U22

AT25SF081-SSHD-T

QSPI_A_IO3 2[4C]
I/O0

I/O1 I/O3

I/O2

0.1UF
C147

2M

R122

4.7 F
16V

C143

4.7 F
16V

C111
CAP0402

C93
1uF

4.7 F
16V

C140

4.7 H 1.4A

L2

16V
10uF

0805

C89

16V
10uF

0805

C74

16V
10uF

0805

C106

16V
0.22UF

C133

0603

16V
0.22UFC131

0603

16V
0.22UFC135

0603

16V
0.22UFC125

0603

16V
0.22UF

C137

0603

16V
0.22UF

C116

0603
4.7 F
16V

C118

3p3V

16V
0.22UFC134

0603

16V
10uF

0805

C142

1.1V

VDD_HI_CAP_2.5V

NVCC_PLL_1.1V

VDD_USB_3.3V
16V
0.22UF

C130

0603

16V
0.22UF

C124

0603

4.7 F
16V

C139

3p3V

To tur non theDCDC, PSWITCH and
PMIC_ON_REQ mus t beboth h igh in the
meantime.R131 10K

ADC HAS AN INTERNAL REFERENCE AN D
CALIBRATION FUNCTION AND NEEDS NO
EXTERNAL REFERENCE.
VREFH / VREFL are bonded to VDDA_ADC_3P3
/ GND, on this
device.

CAP0402

C81
1uF

CAN1_RX

CAN1_TX/

UART1_RX/

UART1_TX/

/UART3_TX

/UART3_RX

QSPI_A_nCS 2[5A]

QSPI_A_SCK 2[5A]
QSPI_A_IO0 2[5A]

QSPI_A_IO1 2[5A]
QSPI_A_IO2 2[6A]

QSPI_A_IO3 2[6A]

uC_U3TX_IDRIVE4[1A]
uC_U3RX_IDRIVE4[3A]

00 =BOOT FROM FUSES
01 =SERIALDOWNLOADER: US BOR UART
10 =INTERNAL BOOT
11 = RESERVED

R74
10K

R73
10K

R70
10K

3p3V

DNI

R69
10K

3p3V

JTAG_TRST 3[4C]

R77 10K

Powerfor the core supply

VDD_HIGH_IN supply vol tage, 3.3V

Powerfor the DCDC, 3.3V

Power for the SNVS and RTC, 2.4V to 3.6V

3p3V

Power for the USB VBUS, 5.0V

Power for the 12-bit ADC, 3.3V

NVCC_SD0=Power for the GPIOin the SDIO1 bank, 3.3 V

Power for the GPIO, 3.3 V

Place at least one 4.7 uF capacitor and seven 0.22 uF capacitors next to pins.

Place at least one 4.7 uF capacitor and one 0.22 uF capacitors next to pin

Place at least one 4.7 uF capacitor and one 0.22 uF

Place at least one 0.22 uF

Select a small capacitor wi th a low ESR. Do not connect any loads to VDD_SNVS_CAP.

One 1uF cap.

16V
0.22UF

C120

0603

Place at least one 0.22 uF capacitor and one 1 uF capacitors next to pin

Place at least four 4.7 uF capacitor and seven 0.22 uF capacitors next to pins

An on-chip loose- toleranc ering osci llator of approximately 40 kHz is available.
 If RTC_XTALI is tied toGND and RTC_XTALO is floating, the on-chip oscillator is
 engaged automatically.
When a high-ac curacy r eal -time cloc k is not requi red,thesystem may use the
on-chip 40-k Hz osci l la tor. The toleranc e is 50%.The ring oscillator starts faster
than the externa lc rystal and is used unti l theex ternal crystal reaches a
stab le os ci llation. Thering osci l lator a ls os tarts automatically if no clock is
 detected at RTC_XTALI at any time.

When J TAG_MODis low, theJ TAG inter faceis c onfigured for a
common software debug, adding all thesy stem TAPs to thechain.
When J TAG_MODis high,theJ TAG interface is configured to a
modec ompl iantwith theIEEE 1149.1

Brett: Al lo f theJTAG pins can also be configured
as GPIO. Iwould be in terested in configuring the
MODand TRST pins as GPIO on the evalboard
and see if therest of theJTAG pins are
unaffected.

6800pF

C80

0.022UF
C126

16V
0.22UF
C107

0603
16V
0.22UF
C90

0603
16V
0.22UF
C95

0603
16V
0.22UF
C82

0603

0.022UF
C112

6800pF

C94

4.7 F
16V

C113
16V
0.22UF

C77

0603
4.7 F
16V

C78
4.7 F
16V

C76
4.7 F
16V

C127
16V
0.22UF

C110

0603
16V
0.22UF

C105

0603
16V
0.22UF

C91

0603

18pF
25V

C144

18pF
25V

C145

KPP_ROW1

KPP_ROW2

KPP_ROW3

KPP_COL1

KPP_COL2

KPP_COL3

GPIO_AD_B0_00

GPIO_AD_B0_01

GPIO_AD_B0_02

GPIO_AD_B0_03

GPIO_AD_B0_04

GPIO_AD_B0_05

FLEXSPI_A_D0

FLEXSPI_A_SCLK

FLEXSPI_A_D3

FLEXSPI_A_D2

FLEXSPI_A_D1

FLEXSPI_A_SS0_B

PWR FAIL INPUT NEEDED? A/D CAN INTERRUPT ON A
VOLTAGE LEVEL. SEE SECTION 60.5.5 Automatic Compar e
Function.

GPIO_EMC_09
8

GPIO_EMC_08
9

GPIO_EMC_07
10

GPIO_EMC_06
12

GPIO_EMC_05
13

GPIO_EMC_04
14

GPIO_SD_B1_11
19

GPIO_SD_B1_10
21

GPIO_SD_B1_09
22

GPIO_SD_B1_08
23

GPIO_SD_B1_07
24

GPIO_SD_B1_06
25

GPIO_SD_B1_05
26

GPIO_SD_B1_04
27

GPIO_SD_B1_03
28

GPIO_SD_B1_02
30

GPIO_SD_B1_01
32

GPIO_SD_B1_00
33

ONOFF
49

POR
50

PMIC_ON_REQ
53

RTC_XTALI
57

RTC_XTALO
58

USB_OTG1_VBUS
59

USB_OTG1_DN
62

USB_OTG1_DP
63

USB_OTG1_CHD_B
66

XTALI
67

XTALO
68

GPIO_AD_B1_15
74

GPIO_AD_B1_14
75

GPIO_AD_B1_13
76

GPIO_AD_B1_12
78

GPIO_AD_B1_11
79

GPIO_AD_B1_10
80

GPIO_AD_B0_15
93

GPIO_AD_B0_14
94

GPIO_AD_B0_13
95

GPIO_AD_B0_12
96

GPIO_AD_B0_11
97

GPIO_AD_B0_10
98

GPIO_AD_B0_09
99

GPIO_AD_B0_08
100

GPIO_AD_B0_07
101

GPIO_AD_B0_06
105

JTAG_TRST
106

JTAG_TDO
107

JTAG_TDI
108

JTAG_MOD
109

JTAG_TCK
110

JTAG_TMS
111

GPIO_EMC_35
121

GPIO_EMC_34
122

GPIO_EMC_33
123

GPIO_EMC_32
124

GPIO_EMC_27
129

GPIO_EMC_26
130

GPIO_EMC_25
131

GPIO_EMC_24
132

GPIO_EMC_23
133

GPIO_EMC_22
136

GPIO_EMC_21
137

GPIO_EMC_20
138

GPIO_EMC_19
139

GPIO_EMC_18
140

GPIO_EMC_17/BOOT_MODE[1]
141

GPIO_EMC_16/BOOT_MODE[0]
142

TEST_MODE
51

GPANAIO
71

GPIO_AD_B1_00
92

GPIO_AD_B1_01
91

GPIO_AD_B1_02
90

GPIO_AD_B1_03
89

GPIO_AD_B1_04
88

GPIO_AD_B1_05
87

GPIO_AD_B1_06
84

GPIO_AD_B1_07
83

GPIO_AD_B1_08
82

GPIO_AD_B1_09
81

GPIO_EMC_00
18

GPIO_EMC_01
17

GPIO_EMC_02
16

GPIO_EMC_03
15

GPIO_EMC_10
7

GPIO_EMC_11
4

GPIO_EMC_12
3

GPIO_EMC_13
2

GPIO_EMC_14
1

GPIO_EMC_15
143

GPIO_EMC_28
128

GPIO_EMC_29
127

GPIO_EMC_30
126

GPIO_EMC_31
125

GPIO_EMC_36
120

GPIO_EMC_37
119

WAKEUP/GPIO5.IO[0]
52

GPIO_EMC_38
118

GPIO_EMC_39
117

GPIO_EMC_40
116

GPIO_EMC_41
115

GPIO_SD_B0_00
48

GPIO_SD_B0_01
47

GPIO_SD_B0_02
46

GPIO_SD_B0_03
45

GPIO_SD_B0_04
43

GPIO_SD_B0_05
42

GPIO_SD_B0_06
41

PMIC_STBY_REQ
54

MIMXRT1021CAG4AU12A

NVCC_GPIO
11

VDD_SOC_IN
5

VSS
6

NVCC_GPIO
20

DCDC_IN
34

DCDC_GND
35

DCDC_LP
36

DCDC_PSWITCH
37

DCDC_IN_Q
38

VDD_SOC_IN
31

VSS
40

VDD_SNVS_IN
55

VDD_SNVS_CAP
56

VSS
60

VDD_USB_CAP
61

NGND_KEL0
64

VDD_HIGH_CAP
65

VDD_HIGH_IN
69

VSS
85

NVCC_PLL
72

VDDA_ADC_3P3
73

NVCC_GPIO
29

VSS
103

VDD_SOC_IN
39

VSS
70

NVCC_GPIO
144

VSS
113

NVCC_GPIO
77

VDD_SOC_IN
86

VDD_SOC_IN
102

VSS
135

NVCC_GPIO
104

NVCC_GPIO
112

VDD_SOC_IN
114

NVCC_SD0
44

VDD_SOC_IN
134

MIMXRT1021CAG4AU12B

3p3V

R127 10K

Theon-chip de-bouncing is provided, and this
input has an on-c hip pul lup.If not used,ON/OFF
can bea no- connect.

KPP_COL0

KPP_ROW0

FLEXSPI_B_D0

FLEXSPI_B_SCLK

FLEXSPI_B_D3

FLEXSPI_B_D2

FLEXSPI_B_D1

FLEXSPI_B_SS0_B

FLEXSPI_B_SS1_B

CAN2_RX3[4B]
CAN2_TX3[5B]

QSPI_B_nCS 2[5A]

QSPI_B_SCK 2[5A]
QSPI_B_IO0 2[5A]

QSPI_B_IO1 2[5A]
QSPI_B_IO2 2[6A]

QSPI_B_IO3 2[6A]

R135
10K FLASH2 3p3V

3p3V

QSPI_B_nCS2[4C]

QSPI_B_SCK2[4B]
QSPI_B_IO02[4C]

QSPI_B_IO12[4C]
QSPI_B_IO2 2[4C]

SO
2

CS
1

VCC
8

WP
3

SCK
6

GND
4

HOLD
7

SI
5

U21

AT25SF081-SSHD-T

QSPI_B_IO3 2[4B]
I/O0

I/O1 I/O3

I/O2

0.1UF
C136

VCC
8

SCL
6

A2
3

A0
1

A1
2

VSS
4

SDA
5

WP
7

U20

CAT24C256WI-GT3

3p3V

0.1UF
C138

I2C4_SCL 2[2B]
I2C4_SDA 2[2B]

EEPROM_WR_PROT2[6C]

EEPROM_WR_PROT 2[2B]

TheWr iteProtect input pin inh ibi ts al l wri teoperations, when pulled HIGH.
This p in has an on chip pull down resistor.
When not driv en, the WP pin is pul led down to GNDinternally. For
improved noise immuni ty, the in ternal pul l down is relatively strong;
therefore theexternal driver must be able to supply thepull down current
when attemptingto drivethe input HIGH. To conservepower,as
the inputlev el exc eeds thetrip po int o ftheCM OS input buffer ( 0.5x VCC),
thestrong pul l down reverts to aweak c urrent source.

I2C ADD RESSES OF ALL HERCULES DEVICES:
CRYPTO FLASH 0XC0 =1100000X
EEPO T 0X7C = 0111110X
ACCEL(TELEMB D)0X1C - 0X1F =0001110X - 0001111X
IMU (TELEMB D) 0X50or0X52= 0101000Xor 0101001X
LED DRIVER 0 0XC2 = 1100001X
LED DRIVER 1 0XC4 = 1100010X
GPIO EXPANDER 0XE8 =1110 100X
EEPR OM 0XA0 = 1010000X

1K
R119

3p3VEEPROM

R129 10K
ev al board jus thas ates tpo int on th is
signal .

GPANAIO mus tbea no-c onnect.

R128 10K
A GPIO power ed by SNV S domain power
supply whic h can be configured as wakeup
sourcein SNVS mode.
Theeval board has ates tpointand switch
to ground onthis signal.

SW8_uC3[2C]
SW7_uC3[2C]

BOOT_CFG_0

BOOT_CFG_1

BOOT_CFG_2

BOOT_CFG_3

BOOT_CFG_4

BOOT_CFG_5

BOOT_CFG_6

BOOT_CFG_7

BOOT_CFG_8

BOOT_CFG_9

To reduce incorr ectboot-up mode
selections, do oneof thefol lowing
UsetheSEMCboot in terface l ines

only as proc esses or outputs. Ensure
that theSEMC bootin terface lines
are notloaded down(s uch that the
leve l is interpreted as lowduring the
power up) whenthe in tentis to be at a
h igh level, or theother way around.

SW1_uC3[2A]
SW2_uC3[2A]
SW3_uC3[2B]
SW4_uC3[2B]
SW5_uC3[2B]
SW6_uC3[2C]

LSD_2_DRV4[3B], 4[4C]
LSD_3_DRV4[3C], 4[4D]
LSD_4_DRV4[3C], 4[4D]
LSD_5_DRV4[3D], 4[4D]

LSD_0_DRV4[3A], 4[4B]
LSD_1_DRV4[3A], 4[4B]

LSD_nFAULT_0_14[5B]

LSD_nFAULT_4_54[5D]

R75 10K
R71 10K
R76 10K

R106 10K

From NXP datasheet: TRST: Tes tReset (low active) is used for an
asy nc hronous reset o ftheJ TAG Tes t Ac ces s Port (TAP). It resets theTAP state
machineand on most ARM fami lies thedebug register. Seeimportant notes in the
chapter ResetCons ider ations. Thedebugger drives it by apush-pull driver.From
the debugger po in t of view i tis optional , bec aus ei tr esets theTAP also by a
cer tain JTAG sequenc e. Yous hould p lace apull-downresistor (1k  - 47 k ) on
this s ignal on target side, al though th is is not JTAG conform. It ensures the
on- chip debug logic is inac tive when thedebugger is notconnected.

FLEXSPI_B_DQS

FLEXSPI_B_SS0_B

FLEXSPI_A_SS1_B

There are on- ch ip pullups for al l JTAG signals except TDO.
J TAG_TCK Input 47 k pull -up
J TAG_TMS Input 47k pul l-up
J TAG_TDI Input47 k pull-up
J TAG_TDO3-stateoutput Keeper

ARM_TRACE0

ARM_TRACE1

ARM_TRACE2

ARM_TRACE3

ARM_TRACE_CLK

ARM_EVENTO

ARM_EVENTI

From Segger datas heet: J TAG Reset. Outputfr om J-Link
 tothe Reset signal of thetarget JTAG por t.Typically
connected to nTRS T of thetarget CPU. This pin is normally
pul led HIGH on the target toavo id unin tentional
res ets when there is no connection.

signal                     descr ip tion                 pad                  mode   d irection:
ARM_TRA CE0       Trace signal               GPIO_B0_12    ALT6   O
ARM_TRA CE1       Trace signal               GPIO_BO_13    A LT6   O
ARM_TRA CE2       Trace signal               GPIO_B0_14    ALT6   O
ARM_TRA CE3       Trace signal               GPIO_B0_15    ALT6   O
ARM_TRA CE_CLK Cloc k Signal               GPIO_B0_10    ALT6   O
ARM_EVENT0 Output Event signal GPIO_B0_08 ALT6 O
ARM_EVENTI         Input Event Signal     GPIO_B0_09     ALT6   I

R130 10K
R126 10K

KPP_ROW5

KPP_ROW6

KPP_ROW7

KPP_COL5

KPP_COL6

KPP_COL7

KPP_COL4

KPP_ROW4

BOARD REVISION BIT 0

BOARD REVISION BIT 1

BOARD REVISION BIT 2

1K
R110

3p3V

1K
R108

1K
R107

BAIL_SWITCH 4[3B]

BOARD REVISION BIT 3

1K
R115

COL2_uC 6[3B]

COL3_uC 6[3B]

COL4_uC 6[3B]
ROW4_uC 6[3B]

ROW3_uC 6[3B]

ROW2_uC 6[3B]

COL1_uC 6[3B]
ROW1_uC 6[3B]

ARM_TRACE3 3[3D]
ARM_TRACE2 3[3D]
ARM_TRACE1 3[3D]
ARM_TRACE0 3[3D]

ARM_TRACE_CLK 3[3D]

ARM_EVENT_O 3[3D]
ARM_EVENT_I 3[3D]

R125 10K

NXP has c onfi rmed that youcan useKPP
and TRACE simul taneously when not using
the COL1-2and ROW1-2pins. Brad
Sundstrom

DNI

VDD_SNVS_1.1V

NVCC_GPIO_3.3V

Pinsconnect ed to thekeypad
columns should beconfigured as
open-drainoutputs. Pins
connected to the keypad rows
should be configured as inputs.
On-chip, pull- up resist orsshould
beimplementedf oract ivekeypad
rows.

Per Mar k Byrnes:
The pul l-up ontheTRST is not needed to
get debug to work .I hav e just tested this on
working board.

eval bd uses murataXRCGB24M000F2P29R0

ESR 150 ohm max, load 6pF

/I2C4_SDA

/I2C4_SCL

4.99k
R138

4.99k
R139

3p3V3p3V

TP8 TP9

I2C4_SCL2[6C]
I2C4_SDA2[6C]

U22 (FLASH1) IS THE PROGRAMMED PART.

BOARD REVISION BIT DECODER:
BIT        3    2    1    0
REV 0      0    0    0    0    P1
REV 1      0    0    0    1    P2
REV 2      0    0    1    0    PROD 1261320 REV 00
REV 3      0    0    1    1    PROD 1261320 REV 01
REV 4      0    1    0    0    PROD 1261320 REV 02
REV 5      0    1    0    1

CAN_1_RX3[4A]
CAN_1_TX3[5A]

ATP21

ATP26

ATP24 ATP25

ATP27

ATP19ATP18

ATP12ATP11

ATP17ATP16ATP15ATP14

ATP10ATP9ATP8ATP7

ATP20

ATP13

ATP23ATP22

VCC

GND

RESET
1

STM1061N30WX6F

U27

VCC

GND

RESET
1

APX803S05-26SR-7

U24

10k
R120

1.1V
3p3V

GND

Place C156 close
to pin 3 of U27

0.01 F
50V

C132

GND

LSD_nFAULT_24[4C]
LSD_nFAULT_34[4D]

LSD_ENBL4[4A]
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600mA

300 Ohms

FB3

62

R16

D2 GSOT05C

16V

C158
0.1UF

0.1UF

C23

VBUS1
DI-2 DI+

3 ID
4 GND
5

GND1 6
GND2 7GND3

8GND4
9

J6

USB-MINIB-TE1734035

TXD
1

RXD
4

VREF
5

CANL
6CANH
7

SILENT
8

U4

SN65HVD1050D

R26 10K

62

R22

USB ROUTING RULES:
Place the USB PHY and major components on the un-routed board first. For more details, see
Section 2.2.3.

Route the high-speed clock and high-speed USB differential signals with minimum trace lengths.
Route the high-speed USB signals on the plane closest to the ground plane, whenever possible.
Route the high-speed USB signals using a minimum of vias and corners. This reduces signal

reflections and impedance changes.
When it becomes necessary to turn 90 , use two 45 turns or an arc instead of making a single 90

turn. This reduces reflections on the signal traces by minimizing impedance discontinuities.
Do not route USB traces under or near crystals, oscillators, clock signal generators, switching

regulators, mounting holes, magnetic devices or IC s that use or duplicate clock signals.
Avoid stubs on the high-speed USB signals because they cause signal reflections. If a stub is

unavoidable, then the stub should be less than 200 mils.
Route all high-speed USB signal traces over continuous planes (VCC or GND), with no interruptions.

Avoid crossing over anti-etch, commonly found with plane splits.
Differential trace impedance is 90 Ohms 10%.
DP/DM traces should always be matched lengths and must be no more than 4 inches in length.
Route DP/DM traces close together for noise rejection on differential signals, parallel to each other and

within two mils in length of each other .

Pin 7 - JTAG_RTCK
NO CONNECT

INTERFACES

ELECTROSTATIC DISCHARGE PROTECTION
over operating free-air temperature range
PARAMETER TEST CONDITIONS VALUE
IEC Contact Discharge IEC 61000-4-2 Bus terminals vs GND 6 kV
Human Body Model JEDEC Standard 22,Test Method A114-C.01 Bus terminals vs GND 8 kV

All pins 4 kV
Field-Induced-Charged Device Model JEDEC Standard 22,Test Method C101 All pins 1.5 kV
Machine Model ANSI/ESDS5.2-1996 200 V

TRANSCEIVER IS AN ENDPOINT.
POPULATE 62 OHM RESISTORS.
POPULATE VREF R AND C.

CAN INTERFACE

5V

TRACE

CAN2_RX2[3B]
CAN2_TX2[3B]

USB0_P2[4C]

USB0_M2[4C]
USB0_VBUS2[4C]

90

90 USB0_N

USB0_P

3 6

1K

R10

1K

R9

90
90

CAN0_P
CAN0_N

DEBUG UART

RTS

CTS

USB

CHANGEDFROM 10uF

49.9k R36

0.1UF
C52

20.5K
R65

R50 10K

R55
1K

0.1UF
C60

0.01UF

C45

R64 10K

R51
1K

COM3
D12

BAV199LT1G

C A
D20

100VVR, 0.7VF, 200mA

20.5K
R53

R3720.5K

100K

R38

3p3V

3p3V

3p3V

ESTOP HSIN

36V-52V

uP valid low input is up to 1.3V
uP valid high input is 2.4V and over

DIODE 70V 215mA
LEAKAGE 80nA MAX @ 70V
80nA X 100K = 0.008V

RC=0.37mS

HSIN BLOCK

SW1_uC 2[3C]

SW2_uC 2[3C]

SW3_uC 2[3C]

SW2_PANEL4[5A]

SW3_PANEL4[5A]

SW1_PANEL4[5A]

$.024

C A

MMSD914T1

D16
100VVR, 0.7VF, 200mA

$.04

R40
1K

C A
D18

100VVR, 0.7VF, 200mA

20.5K
R29

C A
D14

100VVR, 0.7VF, 200mA

0.1UF

C57

20.5K
R61

C A
D4

100VVR, 0.7VF, 200mA

20.5K
R47

0.1UF

C49

R59
1K

R43 10K

R57 10K

0.1UF

C34

R32
1K

R28 10K

3p3V

3p3V

3p3V

SW4_uC 2[3C]

SW5_uC 2[3C]

SW6_uC 2[3C]

SW4_EXT4[5A]

SW6_EXT4[5A]

SW5_EXT4[5A]

uC_U1RX_DEBUG 2[4A]

uC_U1TX_DEBUG 2[4A]

SRST: Sy stem Reset (lowactive) is us ed to resetthetargets ystem.See
impor tant notes in the chapter Reset Cons ider ations. The signal is also used by
thedebugger to detect if theprocessor is held in reset. Thereis no need to
providethis indication, buti f a reset condi tion is not signalized by this line it should
be high (= nor eset). Thedebugger drives i topen-drain. A47 k pull -up is within
thedebug cable.There might be theneed top lac eapull-up (1k  - 47k ) on
target sideto av oid un in tentiona l r esets when thedebugger is notconnected and
probably to strengthen theweak 47k pul l-up in thedebug cable

1KR33

R30 10K

20.5K

R31

0.1UF

C35

3p3V

1KR54

R62 10K

20.5K

R63

0.1UF

C59

3p3V

C A

MMSD914T1

D3

100VVR, 0.7VF, 200mA

C A

MMSD914T1

D19

100VVR, 0.7VF, 200mA

SW7_uC 2[3C]

SW8_uC 2[3C]SW8_EXT4[5A]

SW7_EXT4[5A]

ARM_EVENT_O 2[4A]
ARM_EVENT_I 2[4B]

ARM_EVENTO

ARM_EVENTI

27.4 R78

R80
100K

27.4 R79

R81

100K

R97
100K

27.4R88

27.4R87

R96
100K

Pinout as seen from the top.
TC2050-IDC cable has .1" x .1" IDC connector.
TC2050-IDC-050-ALL cable has .05" x .05" IDC connector.

Only available direct from Tag-Connect.

3p3V

3p3V

uC JTAG

JTAG_TCK2[4A]

JTAG_TMS2[4A]
JTAG_TDI 2[4A]

JTAG_TDO 2[4A]

JTAG_RESET_IN 2[1A]

3p3V
3p3V

27.4R105

JTAG_TRST 2[4A]

0.1UFC100
2

4
6

1

3

5
7
8
9
10

Tag-Connect
TC2050-IDC-ND

J14

WE INVENTED THE PINOUT FOR
THE TRACE CONNECTION.

2

4
6

1

3

5
7
8
9
10

Tag-Connect
TC2050-IDC-ND

J12

0.1UF
C84

27.4R104

signal                    des crip tion                 pad                  mode   d i rection:
ARM _TRACE0       Trace signa l              GPIO_B0_12    A LT6   O
ARM _TRACE1       Trace signa l              GPIO_BO_13    ALT6   O
ARM _TRACE2       Trace signa l              GPIO_B0_14    A LT6   O
ARM _TRACE3       Trace signa l              GPIO_B0_15    A LT6   O
ARM _TRACE_CLK Clock Signa l              GPIO_B0_10    ALT6   O
ARM _EVENT0 Output Ev ent signa l GPIO_B0_08 ALT6 O
ARM _EVENTI         Input Event Signal     GPIO_B0_09     ALT6   I

ARM_TRACE02[4B]
ARM_TRACE2 2[4B]

ARM_TRACE3 2[4B]

ARM_TRACE1 2[4B]

ARM_TRACE0

ARM_TRACE1

ARM_TRACE2

ARM_TRACE3

ARM_TRACE_CLK2[4B] ARM_TRACE_CLK

25V
1uF

C161

PULLUPS/PULLDOWNS
ARE DNP ON EVAL
BOARD.

FIX AT J12
TO MATCH PARAGUAY INT POD.

3.3V DON'T CONNECT 1 2
3 4
5 6

Tag-Connect
J18

TC2030-IDC

FIX AT J3
TO MATCH PARAGUAY INT POD.

FIX AT J6
TO MATCH PARAGUAY INT POD.

1
2
3
4

VERTICAL
Tyco

J3

FIX REFDES TO J18
TO MATCH PARAGUAY INT POD.

TXD
1

RXD
4

SILENT
8

VREF
5

CAN LO
6

CAN HI
7

VCC

GND

U26

SN65HVD1050D

0.1 F
16V

C171

GND

62
R142

62
R143

0.047 F
50V

C170

GND

GND

CAN_1_P
CAN_1_N

0.0

R113

CAN_1_TX2[3B]
CAN_1_RX2[3B]

ESDCAN06-2BLYD28

90
90

1
R140

GND

SAE J1939-11
requires a CAN
Shield connected
to GND through
a resistor and
capacitor.
Reccommended
values are 1 ohm
and 0.68 F

0.68 F
50V

C172

1
2
3

43650-0315

J15

10k
R141

5V

IO4
6 VCC
5

IO1
1

GND
2IO2
3

IO3
4

U25

TPD4E001DBVR

10k

R144

20.5k
R145

10k

R146

20.5k
R147

GND

GND

0

R12

0.047 F
50V

C22

ATP44

ATP45

ATP51

ATP52

ATP47 ATP48 ATP49 ATP50

ATP29 ATP30

ATP34 ATP35

ATP37

ATP32

ATP40 ATP41 ATP42

ATP36

ATP43

ATP46

ATP31

ATP33

ATP39

ATP38

ATP28
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LSD_OUT_1_ACT_EXTEND
LSD_OUT_0_ACT_RETRACT

E_STOP_IN

KEYSWITCH_POWER

LSD_OUT_2_SCRUB

LSD_OUT_3_VALVE

PBRAKE_SW_IN
EC_SW_IN

LSD_OUT_5_SPARE
LSD_OUT_4_SPARE

CHARGER_POWER

TANK_SW_IN

BAIL  OUT

BAIL_SW_SENSOR_IN

TX_TO _IDRIVE
RX_FROM _IDRIVE

A C
D8 ES1D

1K
R132

1
2
3
4 mtg1

mtg2

Molex

VERTICAL
Mini-Fit Jr.

J5

100V

C58
0.1UF

A C
D21 ES1D

1K
R20

100V

C61
0.1UF

C99
0.1UF

1K
R21

R90165K 0.1%

10KR112

0.1%
10K

R95

1

Q2
MMBT2907A/SOT

0.1UFC27

100pF
50V
5% COG

C92

1K
R18

0.1UF

C97

A C
D7 ES1D

1

Q1

MMBT2907A/SOT

0.1UFC104

4.99kR85

A C
D5 ES1D

100V

C65

0.1UF

0.1UF

C96

50V
0.1UFC114

A C
D23 ES1D

0 ohm
R100

C121

0.1UF

1
2
3
4mt1

mt2

JST

J4

A C
D17 ES1D

A C
D11 ES1D

50V
0.1UF

C109

4.99k

R92

1K
R8

1K
R19

GND
2

SCL3

SDA4

RH6

RW
5

U17

ISL90728WIE627Z-T

1K
R7

0.1%

R94

10K

100V

C72

0.1UF

100K
R91

R84165K 0.1%

5V

ADD THIS SAFETY IN THE CODE:
IF NO VOLTAGE IS SENSED AT E-STOP INPUT,
DO NOT TURN ON WAND PUMP.
THIS PROTECTS WAND PUMP DRIVER IN CASE
THE BOARD HAS BEEN INSTALLED IN A 
VOLGA OR VOLGA WET MACHINE.

ADDRESS 0X7C

0805 ZERO OHM CURRENT RATING
CONTINUOUS 2A
SHORT TERM O/L 4A

DNI

JST PH CONNECTOR VERTICAL SMT

Serial_out shall be used for transfer of data from the controller (IDRIVE) to the programmer. Pin 4.
Serial_in shall be used for transfer of data from the programmer to the controller (IDRIVE). Pin 3.
one start bit (logic 0), 8 data bits, one parity bit and two stop bits (logic 1).
Even parity. Baud rate 19200 2.5% bits per second.

BAIL POSITION SENSOR IS OPTIONAL.

1 2

3

SOT23
PINOUT

KEY SWITCH BATTERY VOLTAGE MONITOR
3.3V OUT = FULL SCALE
OCCURS AT 57.8V IN.

165k Ohms for 3.3V at 57.8V

IF SYSTEM IS POWERED BY CHARGER, 
SOFTWARE IS TO PUT LOW ON 
*WAKE_UP_BOARD*.

Handle 2A

Handle 2A

5V

5V

5V

5V

EXTRA DIODES ON LOW SIDE DRIVERS
DUE TO BATTERY VOLTAGE ONTHEM.
THIS IS FOR REVERSE CONNECTION PROTECTION

R93 10K

VCC

GND

1

2
4U13

74AHCT1G86

R83 10K

5V

VCC

GND

1

2
4U15

74AHCT1G86

R102 10K

+5

-6

OUT 7U16B

lmv358/NS

+
3

-2

OUT
1V+

8

GND

4

U16A

lmv358/NS

KEYSWITCH_PWR_MONITOR 2[5B]

CHARGER_PWR_MONITOR 2[5B]

BAIL_SWITCH 2[4B]

SYSTEM_UP 4[1D], 5[1A]

I2C1_SCL2[2B], 6[2C]

I2C1_SDA2[2B], 6[2C]

A C
D24 ES1D

0.1UFC29

R109
10K

4.7uF
50V

C56

4.7uF
50V

C38
4.7uF
50V

C40
4.7uF
50V

C54
4.7uF
50V

C43
4.7uF
50V

C37

5V_LIMITED

DF1_SW_IN

ALT_DF_SW_INSW4_EXT3[1B]

SW2_PANEL3[1A]

SW3_PANEL3[1B]

SW6_EXT3[1C]
SW1_PANEL3[1A]
SW5_EXT3[1B]

uC_U3RX_IDRIVE 2[2B]

uC_U3TX_IDRIVE2[2B]

KEYSWITCH_PWR4[6B]

CHARGER_PWR4[6B]

KEYSWITCH_PWR 4[1C]

CHARGER_PWR 4[1C]

200V 1A SUPER FAST $.05

AC
D6ES1D

AC
D22ES1D

AC
D10ES1D

AC
D13ES1D

AC
D15ES1D

AC
D9ES1D

$.11 @ 10K.

1K
R111

VALUE USED IS
TENNANT PREFERRED
PRACTICE.

ADD GROUNDED GUARD TRACES
TO THIS NET IN LAYOUT.

CAPACITOR ALTERNATIVES, ALL X7R:
Q11002-037 1uF    100V 1206 $.081
Q                  2.2uF 100V 1210 $.081 to $.154   CL32B225KCJSNNE
Q                  2.2uF 100V 1812 $.30
Q                  3.3uF 100V 1210 $.28 to $.36  (low stock)
Q11003-079 4.7uF  50V 1206 $.17
Q                  10uF   63V 1210 $.259 CL32B106KMVNNWE (low stock)
Capacitance change vs voltage: X7R falls 10% to 70% at rated voltage depending on 
case size.
Murata capacitance tool says 4.7uF 50V 1206 cap is 1.8uF at 36V
Murata capacitance tool says 2.2uF 100V 1206 cap is 1.2uF at 36V

3

1 V-
4V+

U11

LMV331IDBVR

0.1UFC86 R118
10K

POWER_FAIL_nINT 2[4B]

5V

1KR89

0603
R82 301K

0603

R86
100K

GIVES POWER FAIL WARNING WHEN
INPUT VOLTAGE FALLS BELOW 13.2V.

C87

0.01UF

RC = 1 msec

3p3V

+3

-
2

OUT 1V+

8

GND

4

U18A

lmv358/NS
+

5

-
6

OUT
7U18B

lmv358/NS

5V

3p3V

PWR FAIL INPUT NEEDED? A/D CAN
INTERRUPT ON A VOLTAGE LEVEL. SEE
SECTION 60.5.5 Automatic Compare
Function. IMPLEMENT BUT LEAVE DNI IF
THE A/D FEATURE WORKS RIGHT.

100pF
50V
5% COG

C115

100pF
50V
5% COG

C108

SW8_EXT3[1C]

SW7_EXT3[1C]

25V
1uF

C123

FIXED AT J4
TO MATCH PARAGUAY INT POD.

FIXED AT J5
TO MATCH PARAGUAY INT POD.

FIXED AT J10

TO MATCH PARAGUAY INT POD.

FIXED AT J7

TO MATCH PARAGUAY INT POD.1
2
3
4
5
6
7
8
9

10
MTG2

MTG1

MOLEX
Mini-Fit Jr.
vertical

J7

1
2
3
4
5
6
7
8

MTG2

MTG1

MOLEX
Mini-Fit Jr.
vertical

J10

SYSTEM_UP4[6B], 5[1A]

USED ON JETMORE

USED ON JETMORE

OE
1

A
2

Y
4

U19

74AHC1G125/SOT

3p3V

5V

R121 10K

OE1

A2 Y 4

U14

74AHC1G125/SOT

3p3V

R114
10K

COM3
D27

BAV199LT1G

3p3V

14
R133

ATP2

ATP3

ATP1

ATP4

ATP5

ATP6

ATP56 ATP57 ATP58

ATP62

ATP63

ATP53
ATP54
ATP55

ATP59

ATP60

ATP61

OUT1 17

OUT2 16

OUT3 15

OUT4 14

OL 9

FLT 10

IN14

IN25

IN36

IN47

CoD11

ILIM12

U5

IPS4260L

OUT1 17

OUT2 16

OUT3 15

OUT4 14

OL 9

FLT 10

IN14

IN25

IN36

IN47

CoD11

ILIM12

U3

IPS4260L

GND

KEYSWITCH_POWER

KEYSWITCH_POWER

GND

GND

GND

GND

GND

53V
P6SMB62CA

D29

53V
P6SMB62CA

D30

GND

GND

GND GND GND

GND GND GND

NOMINAL LOAD CURRENT 500mA MAX PER DRIVER
CURRENT LIMIT 3A +/-30%
THERMAL OVERLOAD PROTECTION
BREAKDOWN VOLTAGE 60V MAX
INPUT CURRENT 70uA MAX.

0.1UF
C30

GND

3p3V 3p3V 3p3V

LSD_ENBL 2[3B]

1K
R17

0.1UF
C26

GND

0.1UF
C174

GND

LSD_0_DRV2[3B], 4[4B]

LSD_1_DRV2[3B], 4[4B]

LSD_2_DRV2[3B], 4[4C]

LSD_3_DRV2[3B], 4[4D]

LSD_5_DRV2[3B], 4[4D]

LSD_4_DRV2[3B], 4[4D]

1

2
3

U6A

SN74AHC08PWR

4

5
6

U6B

SN74AHC08PWR

9

10
8

U6C

SN74AHC08PWR

12

13
11

U6D

SN74AHC08PWR

VCC

GND

U6E

SN74AHC08PWR

1

2
7

U30A

SN74LVC2G08DCUR

5

6
3

U30B

SN74LVC2G08DCUR

VCC

GND

U30C

SN74LVC2G08DCUR

GND GND GND

10k
R14

10k
R151

10k
R152

10k
R11

10k
R15

10k
R13

1

2
3

SN74AHC86PWR

U7A

4

5
6

SN74AHC86PWR

U7B

9

10
8

SN74AHC86PWR

U7C

12

13
11

SN74AHC86PWR

U7D

VCC

GND

SN74AHC86PWR

U7E

SN74LVC2G08DCUR

1

2
7

U28A

5

6
3

SN74LVC2G08DCUR

U28B

VCC

GND

SN74LVC2G08DCUR

U28C

3p3V

0.1UF
C173

GND

GND

1

2
7

SN74LVC2G86DCUR

U29A

5

6
3

SN74LVC2G86DCUR

U29B
VCC

GND

SN74LVC2G86DCUR

U29C

3p3V

0.1UF
C175

GND

GND

100k

R103

100k

R150

100k

R99

100k

R155

100k

R156

100k

R157

LSD_0_DRV2[3B], 4[3A]

LSD_1_DRV2[3B], 4[3A]

LSD_2_DRV2[3B], 4[3B]

LSD_3_DRV2[3B], 4[3C]

LSD_4_DRV2[3B], 4[3C]

LSD_5_DRV2[3B], 4[3D]

LSD_nFAULT_0_1 2[2C]

LSD_nFAULT_2 2[2C]

LSD_nFAULT_3 2[2C]

LSD_nFAULT_4_5 2[2C]

LSD_3_OUT

LSD_4_OUT
LSD_5_OUT

LSD_0_OUT
LSD_1_OUT

LSD_2_OUT

LSD_0_OUT

LSD_1_OUT

LSD_2_OUT

LSD_3_OUT

LSD_4_OUT

LSD_5_OUT

237k
R148

237k
R153

40.2k
R149

40.2k
R154
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