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REFERENCE PART NUMBERS:

Referenced from - 1219795 Rhine UI
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INTEGRATED STANDARD USER INTERFACE
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REV A -- Updates:

Based off Q26034-002 Design. 

Added Accelerometer

1231461 No Telemetry (Variant = PopulateProd)

1232996 Telemetry (Variant = PopProdTelem)

1261079 Telemetry 4G NA

1261182 Telemetry 4G EMEA
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CURRENT REQUIREMENTS OF MULTI TECH USB MODEM:

IN USE 81mA AT 5V

IDLE   54mA

PEAK  350mA

CPU Pin to be configured as GPIO, used to generate an

interrupt when VBUS drops, in order to disconnect

internal 1.5K on USB+. See datasheet 18.3

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 .

JTAG
Pinout as

seen from

the top

27 Ohm resistors are from the evaluation board design
http://www.luminarymicro.com/products/dk-lm3s9b96.html

Pin 7 - JTAG_RTCK

NO CONNECT

INTERFACES

A JST PH SERIES SMT CONNECTOR

2MM PITCH STRAIGHT UP HEADER

DEBUG. DNI for Production

RS-232 SERIAL PORT

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

NOT POPULATED

TRANSCEIVER IS AN ENDPOINT.
POPULATE 62 OHM RESISTORS.
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ESD PROTECTION 3.0pF 15KV

ADD TO I/O'S IF NECESSARY

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.

17mm tall.

ADDRESS 0X7C

LMV358 ON VCC=5V:
       OUTPUT SWING 400mV MAX TO VCC-400mV MIN.

       INPUT RANGE 0 TO 4V MIN.

PRODUCTION DNI
POSSIBLY WANTED FOR 

5680 REPLACEMENT.

0805 ZERO OHM CURRENT RATING

CONTINUOUS 2A
SHORT TERM O/L 4A

DNI

JST PH CONNECTOR VERTICAL SMT

MOLEX

MINI-FIT JR. 

VERTICAL

MATCHES I-DRIVE

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.

OPTIONAL BAIL POSITION SENSOR.

1 2

3

SOT23

PINOUT

Current limited 5V source
50mA max

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

KEY SWITCH BATTERY VOLTAGE MONITOR

3.0V OUT = FULL SCALE

OCCURS AT 52.5V IN.

165k Ohms for 2.98V at 52.2V

CHARGER BATTERY VOLTAGE MONITOR

3.0V OUT = FULL SCALE

OCCURS AT 52.5V IN.

165k Ohms for 2.98V at 52.2V
IF SYSTEM IS POWERED BY CHARGER, 

SOFTWARE IS TO PUT LOW ON 
*WAKE_UP_BOARD*.
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D11 re-populated due to 

the machine schematic fix.
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interfaces

PLACE ESD Protection

Close to pins.

Keypad Interface

Conventional 4 x 4 scanned keyboard. CPU will

output a logic "1" to the Rows one at a time, and

scan the returning Cols for a key press. 

Pull-downs on the Cols insure a logic "0" if a key

in that column is not pressed. 244 isolates the

CPU from the keypad. Series resistors and  ESD

devices will protect the buffer.

PLACE ESD Protection

Close to pins.
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are and no changes to layout of LED 

lines. 

THIS IS DONE FOR POKE YOKE REASONS: 

PREVENT OLD MEMBRANES FROM USING 

NEW POD

J8 J9

ROW1

ROW2

ROW3

ROW4

COL1

COL2

COL3

COL4

MEMBRANE

BUTTONS

ROW1_uC2[4B]
ROW2_uC2[4B]
ROW3_uC2[4B]
ROW4_uC2[4B]

COL1_uC 2[4B]
COL2_uC 2[4B]
COL3_uC 2[4B]
COL4_uC 2[4B]

ROW1_MEMBRANE

ROW2_MEMBRANE

ROW3_MEMBRANE

ROW4_MEMBRANE

COL1_MEMBRANE

COL2_MEMBRANE

COL3_MEMBRANE

COL4_MEMBRANE

ROW4_MEMBRANE
ROW3_MEMBRANE
ROW2_MEMBRANE
ROW1_MEMBRANE
COL4_MEMBRANE
COL3_MEMBRANE
COL2_MEMBRANE
COL1_MEMBRANE

SP720 ESD chip

$1.54 @ 2500 units

SP720 ESD chip

$1.54 @ 2500 units

LED1_uC_MEMBRANE
LED2_uC_MEMBRANE
LED3_uC_MEMBRANE
LED4_uC_MEMBRANE
LED5_uC_MEMBRANE
LED6_uC_MEMBRANE
LED7_uC_MEMBRANE
LED8_uC_MEMBRANE
LED9_uC_MEMBRANE
LED10_uC_MEMBRANE
LED11_uC_MEMBRANE

LED13_uC_MEMBRANE
LED14_uC_MEMBRANE

LED12_uC_MEMBRANE

LED18_uC_MEMBRANE
LED19_uC_MEMBRANE

LED21_uC_MEMBRANE
LED22_uC_MEMBRANE

LED20_uC_MEMBRANE

LED15_uC_MEMBRANE
LED16_uC_MEMBRANE

LED17_uC_MEMBRANE

LED23_uC_MEMBRANE
LED24_uC_MEMBRANE
LED25_uC_MEMBRANE
LED26_uC_MEMBRANE

LED_CONTROL1_LATCH2[4B], 9[1C]

LED_CONTROL_PWM2[4B], 9[1C]

LED_CONTROL1_ERR2[4B]

LED_CONTROL2_ERR2[4B]

LED_CONTROL1_LATCH2[4B], 9[1B]

SSI1_MOSI2[3B]

SSI1CLK2[4A], 9[1C]

SSI1_MISO2[3B]

SSI1CLK2[4A], 9[1A]

LED_CONTROL_DIM2[4B], 9[1C]

LED_CONTROL_DIM2[4B], 9[1B]

LED_CONTROL_PWM2[4B], 9[1B]

nLED_ON2[5B], 9[1A]

nLED_ON2[5B], 9[1B]

VDDp_3p3V

1uF

C14

1uF

VDDp_3p3V

1uF

C82

1uF

10K
R16

10K

LED1_uC_MEMBRANE
LED2_uC_MEMBRANE
LED3_uC_MEMBRANE
LED4_uC_MEMBRANE
LED5_uC_MEMBRANE
LED6_uC_MEMBRANE
LED7_uC_MEMBRANE

LED8_uC_MEMBRANE
LED9_uC_MEMBRANE LED19_uC_MEMBRANE

LED21_uC_MEMBRANE
LED22_uC_MEMBRANE

LED20_uC_MEMBRANE

LED23_uC_MEMBRANE
LED24_uC_MEMBRANE
LED25_uC_MEMBRANE

LED26_uC_MEMBRANE

LED25_uC_MEMBRANE
LED26_uC_MEMBRANE

DNI

DNI

10K
R71

10K

VDDp_3p3V

10K
R23

10K

VDDp_3p3V

BLANK LEDS: 

High keep LEDS off. Low allows LEDs to be turned on. ACTIVE LOW. 

nGS/DC:

HIGH gives constant CURRENT. LOW allows DIMMING based on DUTY CYCLE on GSCLK. LOWER DUTY CYCLE = MORE DIMMING

XERR: 

Open Drain ERROR indicator. LOW back to micro if there is a problem.

XLAT: 

Functions as a latch for data coming in. Clock data in then Toggle HIGH.

10K
R17

10K

10K
R110

10K

VDDp_3p3V

VDDp_3p3V

CHAIN

CHAIN

0 ohm_NP

R111

0 ohm_NP

DNI

649

R12

649

SINGLE POINT (RED)

19-217-R6C-P1Q2-3T

7mA 2.0Vf

(412 ohms)

SIDE SHOT (RED)

99-213-R6C-AR2S2B-2C

10mA 2.05Vf

(287 ohms)

SINGLE POINT (GREEN)

19-217/G7C-BK2L2VY/3T

5mA 1.95Vf TYP

(590 ohms)

SIDE SHOT (BLUE)

99-113/BHC-AS1T1U/3T 

20mA MAX 3.5Vf TYP

(69.8 ohms)

SINGLE POINT (YELLOW)

19-217UYC-S119-TR8 

10mA 1.9Vf TYP

(287 ohms)

SIDE SHOT (YELLOW)

19-213/Y2C-AS1T1B/3T 
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With Resistors < 1/4Watt power

WITHOUT RESISTORS POWER CAN BE MUCH HIGHER. 

ADD copper pad and vias to protect for later!
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