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REV A -- Updates:
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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.
MAKE ACCESSIBLE FOR REMOVAL.
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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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Keypad & LED
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.

DONE

FLIP J9 so part has NOTCH OUTWARD. 

LAYOUT LINES can be left as they 

are and no changes to layout of LED 

lines. 

THIS IS DONE FOR POKE YOKE REASONS: 

PREVENT OLD MEMBRANES FROM USING 

NEW POD
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SP720 ESD chip

$1.54 @ 2500 units
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$1.54 @ 2500 units
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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.
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VDDp_3p3V

VDDp_3p3V

CHAIN

CHAIN

0 ohm_NP

R111

0 ohm_NP
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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 

10mA 2.05Vf TYP

(301 ohms)

60mA curve 

@40mA  0.35V

 14mWatts

60mA curve

@5mA  0.1V

500uW

60mA curve

@7mA  0.11V

 770uW

60mA curve

@20mA  0.2V

 4.0mW

60mA curve

@20mA  0.2V

4.0mW

649

R113

649

With Resistors < 1/4Watt power

WITHOUT RESISTORS POWER CAN BE MUCH HIGHER. 

ADD copper pad and vias to protect for later!

With Resistors < 1/4Watt power

WITHOUT RESISTORS POWER CAN BE MUCH HIGHER. 

ADD copper pad and vias to protect for later!

60mA Resistor

60mA Resistor

POPULATE ONLY 

IF USING 1 DRIVER
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Comment Designator QPLNUM Quantity

10K

R10, R11, R14, R15, R16, R17, R18, R19, R22, R23, 
R30, R34, R37, R39, R43, R46, R66, R70, R71, R74, 
R76, R78, R81, R83, R86, R87, R91, R93, R97, R102, 
R104, R105, R106, R109, R110, R121, R124, R127, 
R131, R136, R165, R173, R174, R175, R177, R178, 
R179 Q10018-289 47

0.1UF

C2, C3, C4, C5, C6, C8, C9, C11, C12, C16, C18, 
C19, C20, C21, C22, C23, C26, C27, C28, C29, C30, 
C32, C33, C34, C35, C41, C44, C46, C47, C49, C50, 
C51, C55, C57, C59, C60, C61, C63, C64, C65, C66, 
C67, C68, C69, C74, C79, C83, C84, C87, C89, C92, 
C93, C96, C97, C98, C103, C104, C105, C106, C107, 
C108, C109, C111, C112, C117, C118, C131, C134, 
C136, C137, C138, C139, C140, C148, C150, C155, 
C158, C159, C170, C171, C173, C174, C175, C176, 
C177, C178, C194, C195, C196, C197, C198, C199 Q11003-045 92

1K
R24, R40, R47, R51, R52, R59, R60, R69, R77, R79, 
R117, R145 Q10018-193 12

10uF
C52, C58, C80, C88, C120, C121, C125, C130, C141, 
C149, C192 Q11002-039 11

10nF
C37, C38, C39, C40, C53, C70, C81, C123, C133, 
C151 Q11003-064 10

100K
R2, R4, R6, R8, R20, R32, R38, R50, R95, R139, 
R167, R169, R171 Q10018-385 13

74AHCT1G86 U6, U15, U26, U30, U40, U42, U45 Q19065-002 7

74AHC1G125/SOT U5, U10, U11, U28, U41, U44 Q19065-003 6

300 Ohms FB1, FB2, FB3, FB4, FB5 Q13015-001 5

0 ohm R26, R155, R164 Q10015-490 3

.790V D2, D3, D4, D15, D16, D17 Q19001-003 6

0 ohm R103 Q10003-490 1

0 ohm R27 Q10015-490 1

0 ohm_NP R73 Q10018-490 1

0.0018UF C122 Q11003-025 1

0.01UF C116 Q11002-046 1

0.022UF
C62, C71, C73, C94, C160, C161, C183, C184, C185, 
C186 Q11003-027 10

0.022UF C95 Q11003-036 1

0.1UF C54, C76, C99, C100, C124, C135 Q11002-030 6

0.1UF C56, C128, C132 Q11002-027 3

1.80K R84, R88, R90, R94, R99, R100, R101, R107 Q10015-518 8

100pF C15 Q11004-026 1

100pF C78 Q11004-008 1

100VVR, 0.7VF, 200mA D22, D24, D27, D28, D29 Q19008-001 5

10K R142, R144 Q10026-289 2

10K R57, R63, R72, R82 Q10015-289 4

121 R35, R36, R112, R115 Q10015-105 4

14 ohm R21 Q10018-015 1

165K 0.1% R141, R143 Q10026-406 2

18pF C43, C48 Q11004-025 2

1G08_HC U12 Q19080-011 1

1K R135 Q10015-193 1

1K R96, R114, R120, R123, R125, R128, R132 Q10002-193 7

1uF C115 Q11002-041 1

1uF

C7, C14, C17, C36, C45, C82, C85, C86, C91, C126, 
C127, C142, C157, C169, C172, C179, C180, C181, 
C182 Q11003-068 19

1uF C72, C101, C102 Q11002-037 3

2.2UF 16V C42 Q11003-035 1

20.5K R130 Q10015-319 1

20.5K R92, R108, R119, R122, R126, R129, R137, R140 Q10018-319 8

2200pF C1, C25, C31, C119, C190, C191 Q11003-029 6

27.4 R1, R3, R5, R7, R9 Q10015-043 5

270pF C113, C114 Q11004-022 2

27uH 5A L1 Q13004-004 1

3.09K R133 Q10015-240 1

4.99k R53, R58, R89, R98 Q10018-260 4

470uF C110, C129 Q11002-040 2

470uF C90 Q11002-015 1

47nF C24 Q11003-040 1

49.9k R138 Q10015-068 1

499 R67, R68 Q10018-502 2

60.4K R134 Q10015-364 1

62 R25, R29 Q10002-496 2

649 R12, R113 Q10018-175 2

6800pF C10, C13, C75, C162, C187, C188, C189 Q11003-028 7

ABLS-16.000MHZ-B2-T Y2 Q12000-005 1

AT45DB161E-SSHF-T U25 Q19058-017 1

BAV199LT1G D30 Q19008-004 1

BTS3408G U16, U18, U21, U23 Q19013-004 4

CON10 J7 Q15020-016 1

CON2 J13 Q15020-054 1

CON4 J3 Q15020-023 1

CON4 J4 Q15024-029 1

CON8 J10 Q15020-015 1

CONN FLEX 20/SM J8, J9 Q15020-020 2

ES1D D6, D7, D8, D9, D10, D11, D12, D18, D23 Q19001-001 9

FM25CL64B U24 Q19078-001 1

FXLS8471QR1 U19 Q19093-004 1

HEADER 4 J5 Q15020-026 1

ISL90728WIE627Z-T U2 Q19018-004 1

JTAG J12 Q15024-032 1

LED GRN D13 Q14001-007 1

LED YEL D14 Q14001-009 1

LM4040B D5 Q19036-003 1

LM5576MH/NOPB U33 Q19012-013 1

lmv358/NS U35 Q19045-007 1

MMBT2907A/SOT Q1, Q2 Q19095-006 2

OPA348 U4 Q19045-016 1

OPA365 U3 Q19045-012 1

PCB PCB1 Q25082-003 1

S1MB D19, D20 Q19009-004 2

SCHOTTKY 3A 100V SMC D25 Q19006-008 1

SN65HVD1050D U9 Q19092-002 1

SN74LV244APW U29 Q19065-005 1

SP720 U20 Q13002-002 1

TLC5941 U7, U31 Q19013-010 2

TM4C1294NCPDT U17 Q19064-009 1

TPD4E001 U27, U32, U36 Q13008-009 3

TPS78633DCQ U34 Q19012-014 1

TVS 70V 400W D26 Q13008-006 1

USB-MINIB-TE1734035 J6 Q15028-001 1

SCHEMATIC SCHEMATIC1 Q26034-003 1

0 ohm R151 Q10018-490 1

0 ohm R163 Q10018-490 1

0 ohm_NP R156, R159 Q10018-490 2

0 ohm_NP R54, R111 Q10015-490 2

0.022UF C166, C167 Q11003-027 2

0.1UF
C77, C144, C146, C152, C153, C154, C156, C164, 
C165 Q11003-045 9

1.0pF C143 Q11016-002 1

1.0pF-NP C193 Q11016-002 1

1.5K R116 Q10018-210 1

100K R154, R160 Q10018-385 2

100K_NP R161 Q10018-385 1

10K R85, R150, R152, R157, R166, R176 Q10018-289 6

10K_NP R13 Q10018-289 1

10uF C147, C200, C201 Q11002-039 3

121 R180, R181, R182, R183 Q10015-105 4

1K_NP
R41, R42, R44, R45, R48, R49, R55, R56, R61, R62, 
R64, R65, R75, R80 Q10018-193 14

1uF C163 Q11003-068 1

200K R153 Q10018-414 1

200K R168 Q10018-414 1

383K R31 Q10018-441 1

4.75K R28, R118 Q10018-258 2

49.9k R158 Q10018-356 1

49.9k R172 Q10018-356 1

49.9k_NP R162, R170 Q10018-356 2

619K R33 Q10018-461 1

6800pF C168 Q11003-028 1

74AHC1G86 U38 Q19065-001 1

953105-2000-AR J14 Q15026-006 1

953106-2000-AR J15 Q15026-007 1

953109-2000-AR J16 Q15026-008 1

AH316M245001-T U37 Q23000-010 1

BATTERY  3.1V 15mAH B1 Q11021-005 1

CC3100MODR11MAMOBT U39 Q23000-021 1

CON3 J18, J19 Q15024-027 2

CON4 J17, J20 Q15024-029 2

FDS4465/TO Q3 Q19033-011 1

FDS4465/TO Q6 Q19033-011 1

FIRMWARE FW1 1

FSM 327 Y1 Q12003-001 1

GSOT05C D1 Q19007-022 1

Inductor L2 Q12004-018 1

MAX3232 U43 Q19061-002 1

MMBD914 D21 Q19007-021 1

MMBTA06/SOT Q4 Q19095-008 1

MMBTA06/SOT Q8 Q19095-008 1

MMBTA06/SOT_NP Q5, Q7 Q19095-008 2

MTSMC-H5-GP U1 Q23000-006 1

PCF2123 U13 Q19060-003 1

SP720 U14, U22 Q13002-002 2

TPS3619 U8 Q19071-002 1

TP_5015
TP4, TP8, TP9, TP10, TP11, TP12, TP14, TP16, TP25, 
TP30, TP38, TP41, TP42, TP43, TP44, TP45 Q15000-003 16

1229859 ANTENNA CABLE 1

SCREW MOUNT TIE HW7 Q17016-001 1

SCREW, M3 X 12MM TORX HW6 Q17005-008 1

SCREW, M3 X 6MM TORX HW4, HW5 Q17005-007 2

Spacer 6mm S1, S2, S3 Q17008-007 3
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	Nets
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	R115-1
	R181-2


	NetJ19_1
	Pins
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	Pins
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	Pins
	R1-1

	Ports
	NetR1_1


	NetR3_1
	Pins
	R3-1

	Ports
	NetR3_1


	NetR5_1
	Pins
	R5-1

	Ports
	NetR5_1


	NetR7_1
	Pins
	R7-1

	Ports
	NetR7_1


	NetR9_1
	Pins
	R9-1

	Ports
	NetR9_1


	NetR27_2
	Pins
	R27-2
	U9-5


	NetR30_2
	Pins
	R30-2
	U10-1


	NetR39_2
	Pins
	R39-2
	U15-2


	NetR46_2
	Pins
	R46-2
	U9-8


	NetR112_2
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	Pins
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	U43-13


	NetR182_2
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	U43-8


	NetU9_1
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	Pins
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	Ports
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	Pins
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	Ports
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	Pins
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	Pins
	U43-10

	Ports
	NetU43_10
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	Pins
	J6-2
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	NetLabels
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	Pins
	J6-3
	U36-1

	NetLabels
	USB0_P
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	USB0_P


	VDDP_3P3V
	Pins
	C2-2
	C155-2
	J12-1
	R2-1
	R6-1
	R8-1
	U10-5
	U43-16


	VDDP_5V
	Pins
	C35-2
	U9-3
	U15-5
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
	D2-A
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	NetLabels
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	Pins
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	NetLabels
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	Pins
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	NetLabels
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	Pins
	D11-A
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	NetLabels
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	Pins
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	D17-A
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	NetLabels
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	C123-2
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	R140-2
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	Pins
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	Pins
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	Pins
	D9-C
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	Pins
	D15-C
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	Pins
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	Pins
	D17-C
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	Pins
	D19-C
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	Pins
	D20-C
	R114-1
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	Pins
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	Pins
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	R123-2
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	Pins
	D27-C
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	Pins
	D28-C
	R128-2
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	Pins
	D29-C
	R132-2
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	Pins
	D30-3
	R138-1
	R140-1
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	Pins
	J4-mt1


	NetJ4_mt2
	Pins
	J4-mt2
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	Pins
	J5-mtg1


	NetJ5_mtg2
	Pins
	J5-mtg2


	NetJ7_MTG1
	Pins
	J7-MTG1


	NetJ7_MTG2
	Pins
	J7-MTG2


	NetJ10_MTG1
	Pins
	J10-MTG1


	NetJ10_MTG2
	Pins
	J10-MTG2
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