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Q25095-002

PCB1

PCB

Q26047-002

SCHEMATIC1

SCHEMATIC

Q30119-001

FW1

FIRMWAREDNI

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.

PIFID101 

COFID1 

PIFID201 

COFID2 

PIFID301 

COFID3 

COFW1 

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH401 

COMH4 

COPCB1 

COSCHEMATIC1 

PIMH401 PIMH301 PIMH201 PIMH101 PIFID301 PIFID201 PIFID101 
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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[4C]

KEYSWITCH_PWR_MONITOR 4[2C]

CHARGER_PWR_MONITOR 4[2D]

uC_U1RX_DEBUG 3[3B]
uC_U1TX_DEBUG 3[3B]

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

I2C1_SCL4[2B], 6[1B]
I2C1_SDA4[2B], 6[1B]

300 Ohms

FB2

R137
10K

25V
C153

0.01UF

3p3V

Place near uC

nRESET

R136
10K

GND

VCC1

2
4

5
3

U23

1G08_HC

3p3V

JTAG_RESET_IN3[4B]
nRESET 6[1B]

300 OhmsFB1

1uF

C122

3p3V

SPEC INDICATES INTERNAL RESET GENERATOR IS ADEQUATE BY ITSELF.

3p3V

NEED RESET GENERATOR?
The POR_B input (if used) must be immediately asserted at power-up and
remain asserted until after the last power rail reaches its working voltage. In
the absence of an external reset feeding the POR_B input, the internal POR
module takes control. See the i.MX RT1020 Reference Manual
(IMXRT1020RM) for further details and to ensure that all necessary
requirements are being met.

Ref Man page 1076:
This module generates an internal POR_B signal that is logically AND'ed with any
externally applied SRC_POR_B signal. The internal POR_B signal will be held low until
all of the following conditions are met:
• 4ms after the external power supply VDDHIGH_IN is valid
• 1ms after the VDD_SOC_IN supply is valid
The 4ms and 1ms delays are derived from counting the 32 kHz RTC clock cycles; the
accuracy depends on the accuracy of the RTC. When the RTC crystal is either absent or
in the process of powering up, an internal ring oscillator will be the source of RTC, which
is not as accurate as the crystal.

If the external SRC_POR_B signal is used to control the processor POR, SRC_POR_B
must remain low (asserted) until the VDD_SOC supplies are stable.
If the external SRC_POR_B signal is not used (always held high or left unconnected), the
processor defaults to the internal POR function (PMU controls generation of the POR
based on the power supplies).

25V
C154

0.01UF

RESET 1

VCC
3

GND
2

U24

STM1061N30WX6F

STM1061 is $.17.  DS1816 was $1.

3p3V

USB0_VBUS 3[4D]

VDDA

CAN_LED 2[5B]
MICRO_HEARTBEAT_LED 2[5B]

A
C

D26

LED YEL

A
C

D25

LED GRN

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.

AGREED ON 8Mbit, LARGER ALTERNATES WILL FIT.

INPUTS ARE NOT 5V TOLERANT, EXCEPT USB_VBUS.

DNI PROD?

TP7TP
_5015

TP6 TP5

POWER_FAIL_nINT 4[3D]

SO2 CS1 VCC 8

WP 3
SCK6 GND 4

HOLD 7
SI5

U22

AT25SF081-SSHD-T

QSPI_A_IO3 2[4C]
I/O0

I/O1 I/O3

I/O2

0.1UF
C147

COST REDUCED PART, NEW DRIVER REQUIRED.

2M
R122

4.7µF
16V

C143

4.7µF
16V

C111
CAP0402

C93
1uF

4.7µF
16V

C140

4.7µH 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
4.7µF
16V

C118

3p3V

16V
0.22UFC134

0603

16V
0.22UF

C132

0603

3p3V

30.1K
R120

DCDC_OUT

16V
10uF

0805

C142

PROC_INT_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

4.7µF
16V

C139

3p3V

To turn on the DCDC, PSWITCH and 
PMIC_ON_REQ must be both high in the
meantime.

To turn on the DCDC, PSWITCH and 
PMIC_ON_REQ must be both high in the
meantime.

R131 10K

ADC HAS AN INTERNAL REFERENCE AND 
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[2B]
uC_U3RX_IDRIVE4[3A]

00 = BOOT FROM FUSES
01 = SERIAL DOWNLOADER: USB OR UART
10 = INTERNAL BOOT
11 = RESERVED

R74
10K

DNI R73
10K

R70
10K

3p3V

DNI

R69
10K

DNI

3p3V

JTAG_TRST3[4C]

R77 10K

Power for the core supply

VDD_HIGH_IN supply voltage, 3.3V

Power for 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 GPIO in 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 with 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

DCDC_PSWITCH delay >=2ms with respect DCDC_IN.

An on-chip loose-tolerance ring oscillator of approximately 40 kHz is available.
 If RTC_XTALI is tied to GND and RTC_XTALO is floating, the on-chip oscillator is
 engaged automatically.
When a high-accuracy real-time clock is not required, the system may use the 
on-chip 40-kHz oscillator. The tolerance is ±50 %. The ring oscillator starts faster 
than the external crystal and is used until the external crystal reaches a
stable oscillation. The ring oscillator also starts automatically if no clock is
 detected at RTC_XTALI at any time.

When JTAG_MOD is low, the JTAG interface is configured for a 
common software debug, adding all the system TAPs to the chain.
When JTAG_MOD is high, the JTAG interface is configured to a 
mode compliant with the IEEE 1149.1

Brett:  All of the JTAG pins can also be configured 
as GPIO.  I would be interested in configuring the 
MOD and TRST pins as GPIO on the eval board 
and see if the rest of the JTAG 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

4.7µF
16V

C113
16V
0.22UF

C77

0603
4.7µF
16V

C78
4.7µF
16V

C76
4.7µF
16V

C127
16V
0.22UF

C110

0603
16V
0.22UF

C105

0603
16V
0.22UF

C91

0603

18pF
25V

C144

18pF
25V

C145

INDUCTOR MURATA LQH44PN4R7MP0L WOULD SAVE $.12

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 Compare Function.

GPIO_EMC_098 GPIO_EMC_089 GPIO_EMC_0710 GPIO_EMC_0612 GPIO_EMC_0513 GPIO_EMC_0414

GPIO_SD_B1_11 19GPIO_SD_B1_10 21GPIO_SD_B1_09 22GPIO_SD_B1_08 23GPIO_SD_B1_07 24GPIO_SD_B1_06 25GPIO_SD_B1_05 26GPIO_SD_B1_04 27GPIO_SD_B1_03 28GPIO_SD_B1_02 30GPIO_SD_B1_01 32GPIO_SD_B1_00 33

ONOFF49
POR50

PMIC_ON_REQ53

RTC_XTALI57
RTC_XTALO58

USB_OTG1_VBUS 59

USB_OTG1_DN 62
USB_OTG1_DP 63

USB_OTG1_CHD_B 66

XTALI67
XTALO68

GPIO_AD_B1_15 74GPIO_AD_B1_14 75GPIO_AD_B1_13 76GPIO_AD_B1_12 78GPIO_AD_B1_11 79GPIO_AD_B1_10 80

GPIO_AD_B0_15 93GPIO_AD_B0_14 94GPIO_AD_B0_13 95GPIO_AD_B0_12 96GPIO_AD_B0_11 97GPIO_AD_B0_10 98GPIO_AD_B0_09 99GPIO_AD_B0_08 100GPIO_AD_B0_07 101GPIO_AD_B0_06 105

JTAG_TRST 106
JTAG_TDO 107
JTAG_TDI 108

JTAG_MOD 109
JTAG_TCK 110
JTAG_TMS 111

GPIO_EMC_35121 GPIO_EMC_34122 GPIO_EMC_33123 GPIO_EMC_32124

GPIO_EMC_27129 GPIO_EMC_26130 GPIO_EMC_25131 GPIO_EMC_24132 GPIO_EMC_23133 GPIO_EMC_22136 GPIO_EMC_21137 GPIO_EMC_20138 GPIO_EMC_19139 GPIO_EMC_18140 GPIO_EMC_17/BOOT_MODE[1]141 GPIO_EMC_16/BOOT_MODE[0]142

TEST_MODE51
GPANAIO71

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_0018
GPIO_EMC_0117
GPIO_EMC_0216
GPIO_EMC_0315

GPIO_EMC_107
GPIO_EMC_114
GPIO_EMC_123
GPIO_EMC_132
GPIO_EMC_141
GPIO_EMC_15143

GPIO_EMC_28128
GPIO_EMC_29127
GPIO_EMC_30126
GPIO_EMC_31125

GPIO_EMC_36120
GPIO_EMC_37119

WAKEUP/GPIO5.IO[0]52

GPIO_EMC_38118
GPIO_EMC_39117
GPIO_EMC_40116
GPIO_EMC_41115

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_REQ54

MIMXRT1021CAG4AU12A

NVCC_GPIO11

VDD_SOC_IN 5

VSS6

NVCC_GPIO20 DCDC_IN 34

DCDC_GND 35

DCDC_LP 36

DCDC_PSWITCH 37

DCDC_IN_Q 38

VDD_SOC_IN 31

VSS40

VDD_SNVS_IN55

VDD_SNVS_CAP 56

VSS60

VDD_USB_CAP 61

NGND_KEL064

VDD_HIGH_CAP 65VDD_HIGH_IN69

VSS85

NVCC_PLL 72

VDDA_ADC_3P373

NVCC_GPIO29

VSS103

VDD_SOC_IN 39

VSS70

NVCC_GPIO144

VSS113

NVCC_GPIO77

VDD_SOC_IN 86
VDD_SOC_IN 102

VSS135

NVCC_GPIO104

NVCC_GPIO112

VDD_SOC_IN 114

NVCC_SD044

VDD_SOC_IN 134

MIMXRT1021CAG4AU12B

3p3V

R127 10K
The on-chip de-bouncing is provided, and this 
input has an on-chip pullup. If not used, ON/OFF 
can be a 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[4B]

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]

SO2 CS1 VCC 8

WP 3
SCK6 GND 4

HOLD 7
SI5

U21

AT25SF081-SSHD-T

QSPI_B_IO3 2[4B]
I/O0

I/O1 I/O3

I/O2

0.1UF
C136

CAN2_TX

CAN2_RX

VCC 8

SCL 6A23

A01
A12

VSS4 SDA 5

WP 7

U20

CAT24C256WI-GT3

3p3V

0.1UF
C138

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

EEPROM_WR_PROT2[6B]

EEPROM_WR_PROT 2[2B]
These pins have on−chip pull−down resistors.

The Write Protect input pin inhibits all write operations, when pulled HIGH. 
This pin has an on−chip pull−down resistor.
When not driven, the WP pin is pulled down to GND internally. For 
improved noise immunity, the internal pull−down is relatively strong;
therefore the external driver must be able to supply the pull−down current 
when attempting to drive the input HIGH. To conserve power, as
the input level exceeds the trip point of the CMOS input buffer ( 0.5 x VCC), 
the strong pull−down reverts to a weak current source.

The first 4 bits of the Slave address are
set to 1010, for normal Read/Write operations.
The next 3 bits, A2, A1 and A0, select one of 8 possible Slave
devices. The last bit, R/W, specifies whether a Read (1) or
Write (0) operation is to be performed.
Address becomes 1010 000X = 0XA0.

I2C ADDRESSES OF ALL HERCULES DEVICES:
CRYPTO FLASH       0XC0                = 1100 000X
EEPOT                       0X7C               =  0111 110X
ACCEL (TELEM BD) 0X1C - 0X1F    = 0001 110X   -  0001 111X
IMU (TELEM BD)       0X50 or 0X52 =  0101 000X  or 0101 001X
LED DRIVER 0           0XC2              =  1100 001X
LED DRIVER 1           0XC4              =  1100 010X
GPIO EXPANDER      0XE8              =  1110 100X
EEPROM                   0XA0              =  1010 000X

1K
R119

3p3VEEPROM

R129 10K
eval board just has a test point on this 
signal.

GPANAIO must be a no-connect.

R128 10KDNI A GPIO powered by SNVS domain power 
supply which can be configured as wakeup 
source in SNVS mode.
The eval board has a test point and switch 
to ground on this signal.

SW8_uC3[2D]
SW7_uC3[2D]

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 incorrect boot-up mode 
selections, do one of the following
• Use the SEMC boot interface lines 
only as processes or outputs. Ensure 
that the SEMC boot interface lines 
are not loaded down (such that the 
level is interpreted as low during the 
powerup) when the intent is to be at a 
high level, or the other way around.

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

LSD_2_DRV4[4B]
LSD_3_DRV4[4C]
LSD_4_DRV4[4C]

LSD_ENBL4[4B]
LSD_5_DRV4[4C]

LSD_0_DRV4[4B]
LSD_1_DRV4[4B]

LSD_nFAULT_0_14[5B]
LSD_nFAULT_24[5B]
LSD_nFAULT_34[5C]
LSD_nFAULT_4_54[5C]

R75 10K
R71 10K
R76 10K

R103 10KDNI
R99 10KDNI

R106 10K

From NXP data sheet:  TRST: ”Test Reset” (low active) is used for an 
asynchronous reset of the JTAG Test Access Port (TAP). It resets the TAP state 
machine and on most ARM families the debug register. See important notes in the 
chapter Reset Considerations. The debugger drives it by a push-pull driver. From 
the debugger point of view it is optional, because it resets the TAP also by a 
certain JTAG sequence. You should place a pull-down resistor (1 k  - 47 k ) on 
this signal on target side, although this is not JTAG conform. It ensures the 
on-chip debug logic is inactive when the debugger is not connected.

FLEXSPI_B_DQS

FLEXSPI_B_SS0_B

FLEXSPI_A_SS1_B

SPARE

SPARE

There are on-chip pullups for all JTAG signals except TDO.
JTAG_TCK Input 47 k pull-up
JTAG_TMS Input 47 k pull-up
JTAG_TDI Input 47 k pull-up
JTAG_TDO 3-state output Keeper
JTAG_TRSTB Input 47 k pull-up
JTAG_MOD Input 100 k pull-up

ARM_TRACE0

ARM_TRACE1

ARM_TRACE2

ARM_TRACE3

ARM_TRACE_CLK

ARM_EVENTO

ARM_EVENTI

From Segger data sheet: JTAG Reset. Output from J-Link
 to the Reset signal of the target JTAG port. Typically 
connected to nTRST of the target CPU.  This pin is normally 
pulled HIGH on the target to avoid unintentional
resets when there is no connection.

signal                    description                 pad                  mode   direction:
ARM_TRACE0       Trace signal              GPIO_B0_12    ALT6   O
ARM_TRACE1       Trace signal              GPIO_BO_13    ALT6   O
ARM_TRACE2       Trace signal              GPIO_B0_14    ALT6   O
ARM_TRACE3       Trace signal              GPIO_B0_15    ALT6   O
ARM_TRACE_CLK Clock 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

SPARE

SPARE

R130 10KDNI
R126 10KDNI

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
R110DNI

3p3V

BOARD REVISION BIT DECODER:

BIT        2    1    0

REV 0      0    0    0    P1

REV 1      0    0    1    P2

REV 2      0    1    0    

REV 3      0    1    1

1K
R108DNI

1K
R107

BAIL_SWITCH 4[3C]

DNI DNI

BOARD REVISION BIT 3

1K
R115DNI

DNI

COL2_uC 6[4C]

COL3_uC 6[4B]

COL4_uC 6[4B]
ROW4_uC 6[4C]

ROW3_uC 6[4C]

ROW2_uC 6[4C]

COL1_uC 6[4C]
ROW1_uC 6[4C]

ARM_TRACE3 3[3C]
ARM_TRACE2 3[3C]
ARM_TRACE1 3[3C]
ARM_TRACE0 3[2C]

ARM_TRACE_CLK 3[2C]

ARM_EVENT_O 3[3C]
ARM_EVENT_I 3[3C]

R125 10KDNI

NXP has confirmed that you can use KPP 
and TRACE simultaneously when not using 
the COL1-2 and ROW1-2 pins.  Brad 
Sundstrom 

DNI

VDD_SNVS_1.1V

NVCC_GPIO_3.3V

Pins connected to the keypad 
columns should be configured as 
open-drain outputs. Pins 
connected to the keypad rows 
should be configured as inputs. 
On-chip, pull-up resistors should 
be implemented for active keypad 
rows.

Per Mark Byrnes:
The pull-up on the TRST is not needed to 
get debug to work. I have just tested this on 
working board.

ON Semi CAT803 has RESET timeout of 140ms, is $.15, different pinout.

eval bd uses murata XRCGB24M000F2P29R0

ESR 150 ohm max, load 6pF

eval bd uses 4.7pF
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U22 (FLASH1) IS THE PROGRAMMED PART.
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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

TTL LEVEL INPUTS

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

ESD PROTECTION 1.5pF 15KV

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
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1K

R9

90
90
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DEBUG UART
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$.238

CHANGED FROM 10uF

49.9k R36
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A
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R3720.5K
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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[6B]

SW1_PANEL4[6B]

$.024
C A

MMSD914T1

D16
100VVR, 0.7VF, 200mA

$.04

R40
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D18
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C A
D14
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R32
1K

R28 10K

3p3V

3p3V

3p3V

SW4_uC 2[3C]
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SW6_uC 2[3C]

SW4_EXT4[5A]

SW6_EXT4[6B]

SW5_EXT4[6B]

uC_U1RX_DEBUG 2[4A]

uC_U1TX_DEBUG 2[4A]

SRST: ”System Reset” (low active) is used to reset the target system. See 
important notes in the chapter Reset Considerations. The signal is also used by 
the debugger to detect if the processor is held in reset. There is no need to 
provide this indication, but if a reset condition is not signalized by this line it 
should be high (= no reset). The debugger drives it open-drain. A 47 k  pull-up is 
within the debug cable. There might be the need to place a pull-up (1 k  - 47 k ) 
on target side to avoid unintentional resets when the debugger is not connected 
and probably to strengthen the weak 47 k pull-up in the debug 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]

3p3V3p3V

27.4R105

JTAG_TRST 2[4A]

0.1UFC100

Tag-Connect

2

4
6

1

3

5

TC2050-IDC-ND

7
8
9
10

J14DNI

WE INVENTED THE PINOUT FOR 
THE TRACE CONNECTION.

Tag-Connect

2

4
6

1

3

5

TC2050-IDC-ND

7
8
9
10

J12DNI

0.1UF
C84

27.4R104

signal                    description                 pad                  mode   direction:
ARM_TRACE0       Trace signal              GPIO_B0_12    ALT6   O
ARM_TRACE1       Trace signal              GPIO_BO_13    ALT6   O
ARM_TRACE2       Trace signal              GPIO_B0_14    ALT6   O
ARM_TRACE3       Trace signal              GPIO_B0_15    ALT6   O
ARM_TRACE_CLK Clock 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

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

Tag-Connect

1 2
3 4
5 6

J18

TC2030-IDC

DNI

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.

PIC2201 

PIC2202 

COC22 

PIC2301 PIC2302 
COC23 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC4501 

PIC4502 COC45 

PIC4901 

PIC4902 
COC49 

PIC5201 

PIC5202 

COC52 

PIC5701 

PIC5702 
COC57 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 

COC60 

PIC8401 

PIC8402 
COC84 

PIC10001 PIC10002 
COC100 

PIC15801 

PIC15802 COC158 

PIC16101 

PIC16102 COC161 

PID201 PID202 

PID203 COD2 

PID30A PID30C 
COD3 

PID40A PID40C COD4 

PID1201 

PID1202 

PID1203 
COD12 

PID140A PID140C COD14 

PID160A PID160C COD16 

PID180A PID180C COD18 

PID190A PID190C 
COD19 

PID200A PID200C COD20 

PIFB301 PIFB302 
COFB3 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

COJ3 

PIJ601 

PIJ602 

PIJ603 

PIJ604 

PIJ605 

PIJ606 

PIJ607 

PIJ608 

PIJ609 

COJ6 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 PIJ1206 

PIJ1207 

PIJ1208 

PIJ1209 

PIJ12010 

COJ12 

PIJ1401 

PIJ1402 

PIJ1403 

PIJ1404 

PIJ1405 PIJ1406 

PIJ1407 

PIJ1408 

PIJ1409 

PIJ14010 

COJ14 

PIJ1801 PIJ1802 

PIJ1803 PIJ1804 

PIJ1805 PIJ1806 

COJ18 

PIR901 PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1201 PIR1202 
COR12 

PIR1601 

PIR1602 
COR16 

PIR2201 

PIR2202 
COR22 

PIR2601 PIR2602 
COR26 

PIR2801 PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 PIR3002 
COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 PIR3202 COR32 

PIR3301 PIR3302 
COR33 

PIR3601 PIR3602 
COR36 

PIR3701 PIR3702 
COR37 

PIR3801 

PIR3802 
COR38 

PIR4001 PIR4002 
COR40 

PIR4301 PIR4302 
COR43 

PIR4701 

PIR4702 
COR47 

PIR5001 PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5301 

PIR5302 
COR53 

PIR5401 PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5701 PIR5702 
COR57 

PIR5901 PIR5902 COR59 
PIR6101 

PIR6102 
COR61 

PIR6201 PIR6202 
COR62 

PIR6301 

PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6501 

PIR6502 
COR65 

PIR7801 PIR7802 COR78 

PIR7901 PIR7902 
COR79 

PIR8001 

PIR8002 
COR80 

PIR8101 

PIR8102 

COR81 

PIR8701 PIR8702 
COR87 

PIR8801 PIR8802 
COR88 

PIR9601 

PIR9602 

COR96 

PIR9701 

PIR9702 

COR97 

PIR10401 PIR10402 
COR104 

PIR10501 PIR10502 
COR105 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

COU4 

PIU2501 

PIU2502 

PIU2503 

PIU2504 

PIU2505 

PIU2506 

COU25 

PIC8401 

PID1202 

PIJ1201 

PIR2902 

PIR3102 

PIR4702 

PIR5302 

PIR6102 

PIR6302 

PIR6502 

PIR8101 PIR9601 PIR9701 PIC2302 

PIU403 

POARM0EVENT0I 
POARM0EVENT0O 

PIJ1404 POARM0TRACE0 
PIJ1406 POARM0TRACE1 

PIJ1408 POARM0TRACE2 

PIJ14010 POARM0TRACE3 
PIJ1402 POARM0TRACE0CLK 

PID201 

PIJ302 

PIR1601 

PIU406 
NLCAN00N 

PID202 

PIJ301 

PIR2201 
PIU407 

NLCAN00P 

PIU404 POCAN20RX 
PIU401 POCAN20TX 

PIC2202 PIC2301 

PIC3401 

PIC3501 

PIC4501 

PIC4901 

PIC5201 

PIC5701 

PIC5901 

PIC6001 

PIC8402 

PIC10002 

PIC15801 PIC16101 

PID203 
PID1201 

PIJ303 

PIJ605 

PIJ606 

PIJ607 

PIJ608 

PIJ609 

PIJ1203 

PIJ1205 

PIJ1403 

PIJ1405 

PIJ1407 

PIJ1409 

PIJ1805 

PIR2601 

PIR3801 
PIR8002 

PIU402 

PIU2502 

PIR10501 POJTAG0RESET0IN 

PIR7801 POJTAG0TCK 
PIR8701 POJTAG0TDI 

PIR8801 POJTAG0TDO 

PIR7901 POJTAG0TMS PIR10401 POJTAG0TRST 

PIU2504 

PIR2602 PIU408 PIR1202 PIU405 

PIJ1806 

PIJ1804 PIR1001 PIJ1803 

PIR901 

PIJ1802 PIJ1801 

PIJ12010 PIR10502 

PIJ1209 PIR10402 

PIJ1208 PIR8702 

PIR9602 

PIJ1207 

PIJ1206 PIR8802 

PIR9702 

PIJ1204 PIR7802 

PIR8001 

PIJ1202 PIR7902 

PIR8102 

PIJ604 

PIU2503 

PIJ304 

PIFB301 PIJ601 

PID200C PIR5502 

PID190C PIR5401 

PID180C PIR5902 

PID160C PIR5102 

PID140C PIR4002 

PID1203 PIR3601 PIR3701 

PID40C PIR3202 

PID30C PIR3301 

PIC10001 PIJ1401 

PIC6002 PID200A PIR6401 

PIR6501 

PIC5902 PID190A PIR6201 

PIR6301 

PIC5702 PID180A PIR5701 

PIR6101 

PIC5202 PID160A PIR5001 

PIR5301 

PIC4902 PID140A PIR4301 

PIR4701 

PIC3502 PID30A PIR3001 

PIR3101 

PIC3402 PID40A PIR2801 

PIR2901 

PIC2201 

PIR1201 

PIR1602 PIR2202 

PIR5101 POSW10PANEL PIR5002 POSW10uC 

PIR5501 POSW20PANEL PIR6402 POSW20uC 

PIR3602 POSW30PANEL 

PIC4502 
PIR3702 PIR3802 POSW30uC 

PIR3201 POSW40EXT PIR2802 POSW40uC 

PIR4001 POSW50EXT PIR4302 POSW50uC 

PIR5901 POSW60EXT PIR5702 POSW60uC 

PIR3302 POSW70EXT PIR3002 POSW70uC 

PIR5402 POSW80EXT PIR6202 POSW80uC 

PIR1002 POuC0U1RX0DEBUG 

PIR902 POuC0U1TX0DEBUG 

PIJ602 

PIU2506 

NLUSB00N POUSB00M 
PIJ603 

PIU2501 

NLUSB00P POUSB00P 

PIC15802 PIC16102 
PIFB302 

PIU2505 

POUSB00VBUS 

POARM0EVENT0I 
POARM0EVENT0O 

POARM0TRACE0 
POARM0TRACE1 

POARM0TRACE2 

POARM0TRACE3 
POARM0TRACE0CLK 

POCAN20RX 
POCAN20TX 

POJTAG0RESET0IN 

POJTAG0TCK 
POJTAG0TDI 

POJTAG0TDO 

POJTAG0TMS POJTAG0TRST 

POSW10PANEL POSW10uC 

POSW20PANEL POSW20uC 

POSW30PANEL POSW30uC 

POSW40EXT POSW40uC 

POSW50EXT POSW50uC 

POSW60EXT POSW60uC 

POSW70EXT POSW70uC 

POSW80EXT POSW80uC 

POuC0U1RX0DEBUG 

POuC0U1TX0DEBUG 

POUSB00M 

POUSB00P 

POUSB00VBUS 
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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

0.1UFC26

100V

C58
0.1UF

A C
D21 ES1D

FAULT/ 1

IN12

IN23

ENA4

OUT2 5

G
N

D
6

OUT1 7

V
S

8

U3

BTS3408G R11
10K

R14

10K

R15

10K

R133
14 ohm

1K
R20

100V

C61
0.1UF

C99
0.1UF

DNI

1K
R21

R90165K 0.1%

10KR112

0.1%
10K

R95

FAULT/ 1

IN12

IN23

ENA4

OUT2 5

G
N

D
6

OUT1 7

V
S

8

U6

BTS3408G

1

2
3

Q2
MMBT2907A/SOT 0.1UFC27

100pF
50V
5% COG

C92

1K
R18

0.1UF

C97

A C
D7 ES1D

1

2
3

Q1

MMBT2907A/SOT

0.1UFC104

4.99kR85

A C
D5 ES1D

1K

R17

100V

C65
0.1UF

0.1UF

C96

FAULT/ 1

IN12

IN23

ENA4

OUT2 5

G
N

D
6

OUT1 7

V
S

8

U5

BTS3408G

50V

0.1UF

C114

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

0.1UFC30

FAULT/ 1

IN12

IN23

ENA4

OUT2 5

G
N

D
6

OUT1 7

V
S

8

U7

BTS3408G

1K

R8

1K
R19

V
D

D
1

GND2

SCL3

SDA4

RH6

RW 5

U17

ISL90728WIE627Z-T

1K

R7

0.1%

R94

10K

100V

C72
0.1UF

100K
R91

R13
10K

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.

NOMINAL LOAD CURRENT 450mA MAX PER DRIVER

UNCLAMPED SINGLE PULSE INDUCTIVE ENERGY 800mJ

CURRENT LIMIT 1.5A +/-0.5A

THERMAL OVERLOAD PROTECTION

BREAKDOWN VOLTAGE 60V MIN

INPUT LEAKAGE CURRENT 100uA MAX.

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

Current limited 5V source
50mA max

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

5V

5V

5V

5V

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

R93 10K

VCC

GND

1

2
4

5
3

U13

74AHCT1G86

R83 10K

5V

VCC

GND

1

2
4

5
3

U15

74AHCT1G86

R102 10K

+5

-6

OUT 7U16B

lmv358/NS

+3

-2

OUT 1V+

8

GND

4

U16A

lmv358/NS

LSD_0_DRV2[3B]
LSD_1_DRV2[3B]

LSD_2_DRV2[3B]

LSD_3_DRV2[3B]

LSD_4_DRV2[3B]
LSD_5_DRV2[3B]

LSD_ENBL2[3B] LSD_nFAULT_0_1 2[2C]

LSD_nFAULT_2 2[2C]

LSD_nFAULT_3 2[2C]

LSD_nFAULT_4_5 2[2C]

KEYSWITCH_PWR_MONITOR 2[5B]

CHARGER_PWR_MONITOR 2[5B]

BAIL_SWITCH 2[4B]

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

I2C1_SCL2[2B], 6[1B]

I2C1_SDA2[2B], 6[1B]

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[1C]

SW2_PANEL3[1B]

SW3_PANEL3[1C]

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

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

BTS3408G, 0.5A x 2, $.81 @ 10K.

$.11 @ 10K.

SPARE DRIVER. PROD DNI.

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
Murata capacitance tool says 2.2uF 100V 1812 cap is 1.6uF at 36V

3

1 V-

2

4V+

5

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[1D]

SW7_EXT3[1D]

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
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C
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O
M
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B
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MOLEX
Mini-Fit Jr.
vertical

J7

1
2
3
4
5
6
7
8

MTG2

MTG1

MOLEX

E
XT

R
A 

SI
G

N
A

LS

Mini-Fit Jr.
vertical

J10

SYSTEM_UP4[6B], 5[1A]

20mil trace on outer layer 1.5oz Cu can do 3A @ 30C rise.

USED ON JETMORE

USED ON JETMORE

3p3V

3p3V

3p3V

3p3V

OE1

A2

G
N

D
3

Y 4

V
C

C
5

U19

74AHC1G125/SOT

3p3V

5V

R121 10K

OE1

A2

G
N

D
3

Y 4

V
C

C
5

U14

74AHC1G125/SOT

3p3V

R114
10K

A
1

C
2

COM3
D27

BAV199LT1G

3p3V

PIC2601 PIC2602 
COC26 

PIC2701 PIC2702 
COC27 

PIC2901 PIC2902 
COC29 

PIC3001 PIC3002 
COC30 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC4001 

PIC4002 
COC40 

PIC4301 

PIC4302 
COC43 

PIC5401 

PIC5402 
COC54 

PIC5601 

PIC5602 
COC56 

PIC5801 

PIC5802 
COC58 

PIC6101 

PIC6102 
COC61 

PIC6501 

PIC6502 
COC65 

PIC7201 

PIC7202 
COC72 

PIC8601 PIC8602 
COC86 

PIC8701 

PIC8702 COC87 

PIC9201 

PIC9202 
COC92 

PIC9601 

PIC9602 COC96 

PIC9701 

PIC9702 COC97 

PIC9901 

PIC9902 COC99 

PIC10401 PIC10402 COC104 

PIC10801 
PIC10802 

COC108 

PIC10901 

PIC10902 

COC109 PIC11401 PIC11402 
COC114 

PIC11501 

PIC11502 

COC115 

PIC12101 

PIC12102 COC121 

PIC12301 

PIC12302 COC123 

PID50A PID50C 
COD5 

PID60A PID60C 
COD6 

PID70A PID70C 

COD7 

PID80A PID80C 

COD8 

PID90A PID90C 
COD9 

PID100A PID100C 
COD10 

PID110A PID110C 

COD11 

PID130A PID130C 
COD13 

PID150A PID150C 
COD15 

PID170A PID170C 

COD17 

PID210A PID210C 
COD21 

PID220A PID220C 
COD22 

PID230A PID230C COD23 

PID240A PID240C COD24 

PID2701 

PID2702 

PID2703 
COD27 

PIJ401 

PIJ402 

PIJ403 

PIJ404 PIJ40mt1 

PIJ40mt2 

COJ4 

PIJ501 

PIJ502 

PIJ503 

PIJ504 PIJ50mtg1 
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Keypad & LED
interfaces

Keypad Interface
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3p3V

CONNECT PAD TO GROUND.
ADD MANY THERMAL VIAS.
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I2C1_SCL2[2B], 4[2B]

I2C1_SDA2[2B], 4[2B]

nRESET2[2A]

LED DRIVER 0  

LED DRIVER 1

10KR25

10KR24

10KR23

10KR27

10KR41

10KR42

10KR44

10KR48

I2C ADDRESSES:
A3  A2  A1  A0  ADDRS
0     0     0     0     0XC0
0     0     0     1     0XC2
0     0     1     0     0XC4
0     0     1     1     0XC6
0     1     0     0     0XC8
0     1     0     1     0XCA
0     1     1     0     0XCC
0     1     1     1     0XCE
1     0     0     0     0XD0
1     0     0     1     0XD2
1     0     1     0     0XD4
1     0     1     1     0XD6
1     1     0     0     0XD8
1     1     0     1     0XDA
1     1     1     0     0XDC
1     1     1     1     0XDE

3p3V

3p3V

CURRENT LIMITING 
RESISTORS MOVED TO 
MEMBRANE PANEL.

I2C ADDRESSES:
EEPOT                       0X7C               =  0111 110X
LED DRIVER 0           0XC2              =  1100 001X
LED DRIVER 1           0XC4              =  1100 010X

LED18_uC_MEMBRANE

LED19_uC_MEMBRANE

LED21_uC_MEMBRANE

LED22_uC_MEMBRANE

LED20_uC_MEMBRANE

LED17_uC_MEMBRANE

LED23_uC_MEMBRANE

LED24_uC_MEMBRANE

LED25_uC_MEMBRANE

LED26_uC_MEMBRANE

LED10_uC_MEMBRANE

LED11_uC_MEMBRANE

LED13_uC_MEMBRANE

LED14_uC_MEMBRANE

LED12_uC_MEMBRANE

LED15_uC_MEMBRANE

LED16_uC_MEMBRANE

$1.01

$.187

CAN WE GET BY WITH ONE LED DRIVER IC?
NUMBER OF LED CHANNELS BY BOARD:
B5/B7     12 LEDS     2 SWITCHES
T300       24 LEDS     6 SWITCHES
T500E     18 LEDS     2 SWITCHES
T600E     26 LEDS     16 SWITCHES

NUMBER OF LED CHANNELS BY MEMBRANE PANEL
B5  POWER BUNDLE   1206025   12 LEDS    2 SWITCHES
B7  BASE                      1206041      9 LEDS    0 SWITCHES  
T300 BASE                    1210739    11 LEDS    0 SWITCHES
T300 STANDARD          1220872    18 LEDS    3 SWITCHES
T300 PREMIUM            1210744    24 LEDS    7 SWITCHES
T300E INT POD             1237133   10 LEDS    0 SWITCHES
T500 STANDARD          1220474   22 LEDS    7 SWITCHES    NO USAGE?
T500E BASE                  1220472    11 LEDS   0 SWITCHES    NO USAGE? 
T500E OPTION             1220473    18 LEDS    3 SWITCHES
T600 INT POD              1233026    18 LEDS    3 SWITCHES    NO USAGE? 
T600E INT POD            1233025    17 LEDS   3 SWITCHES

1uF

C33

1uF

C42

nKEYS_INPUT_ENBL
nKEYS_OUTPUT_ENBL

Pins connected to the keypad columns should be 
configured as open-drain outputs. Pins connected to 
the keypad rows should be configured as inputs. 
On-chip, pull-up resistors should be
implemented for active keypad rows.

10K
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ROW1_uC 2[4B]
ROW2_uC 2[4B]
ROW3_uC 2[4B]
ROW4_uC 2[4B]

COL1_uC2[4B]
COL2_uC2[4B]
COL3_uC2[4B]
COL4_uC2[4B]

3p3V 3p3V 3p3V 3p3V

Keypad scanning is performed 
by a software loop that walks a 
zero across each of the
keypad columns, reading the 
value on the rows at each step.
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