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Scope

This document describes the specifications of hardware/firmware/RF/mechanical of the NWF
6500 Board and Unit. The NWF 6500 is a multi-board unit.

Reference Documents
SAE J1850 Class B Data Communications Network Interface
SAE J1708 Serial Data Communications Between Microcomputer Systems in Heavy-Duty

Vehicle Applications.

ISO 11898-2 Road Vehicles — Controller Area Network
Part 2 : High speed medium access unit

SAE J2411 Single Wire CAN Network for Vehicle Applications
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3. In-Drive NWF 6500 Design Requirements

General Specifications

Size

Weight

Input Voltage
Power Consumption

Average Max Power (GSM Xmit)

Fault Protection
Debug Interface
Temperature Range

Relative Humidity

GPS Specifications

Receiver
Accuracy
Acquisition

Antenna

Modem Specifications

Modem

Antenna

Regulatory Approvals®

76mm x 44mm x 26mm (or smaller)

100 grams (or less)

+6 to +60Vdc, 60V transient voltage spikes
<500mA @ 12Vdc
<16mA @ 12Vdc

Normal (Key On)
Idle (Key Off)

Sleep (Key off > 3 days)

1.50A @ 12Vdc

<500uA @ 12Vdc

Reversed battery, over voltage, loss of ground

RS-232
Operating -40 to +85C
Storage -40 to +105C

95% Non-condensing

Jupiter SE880

<2 m accuracy in open sky
Cold Start <5 seconds @ -153dBm sensitivity
Hot Start < 3 second @ -155dBm

TBD -> target for best performance.

Telit LE910, CE910 Dual or UE910 Quad

Wide band antenna for LTE/HSPA/1xRTT

850/1900 Band

824~894MHz

1850~1990MHz

Peak Gain

-1.1dBi

-0.1dBi

PTCRB, Verizon, AT&T, Rogers, Telus

'RF exposure compliance is demonstrated by MPE calculation at 20 cm separation distance.
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Bluetooth Specifications

Transceiver Internal Bluetooth Transceiver
Bluetooth v2.1 + EDR (or better)
Class 2

Range Up to 10m

Antenna Internal Chip Antenna

Regulatory Approvals Bluetooth, FCC, Industry Canada

OBD Diagnostic Specifications
OBD2 Physical Layers SAE J1850PWM (41.6Kbps)
SAE J1850 VPW (10.4Kbps)
1SO 9141-2 (10.4Kbps)
ISO 14230 (KWP 2000 Fast and Slow)
ISO 15765 (CAN 250 and 500Kbps, 11 & 29 bit)
SAE J2411 Single Wire CAN Network

Heavy duty SAE J1708
SAE J1939
Connector SAE J1962 Compliant OBD2 Dongle
Safety Switchable CAN2 and CAN3 signals for supporting any automobile
Sensors
Accelerometer 3-axis +/-16G
Gyroscope 3-axis

Driver Feedback
LED RGB LED
Buzzer 80dBA (or better)

Power reserve

Loss of power alert SMS alert(1500bytes) after power loss detection, 5 seconds minimum.
Expansion

Interface Serial interface with hardware flow control (TTL levels)

External power 12V @ 1.5A max
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Mechanical

Tampering protection

Additional Features

Scan tool detection Embedded only with harness

Harness detection Multiple harness types (8+)

4. NWF 6500 HW Design Overview

The NWF 6500’s main goals are:

1)
2)
3)
4)
5)
6)
7)
8)

Linux Processor

Telit Cellular Module, supporting COMA/GSM
GPS

Buzzer

OBD interface supporting 2™ and 3" CAN buses
Scan Tool Detection

Last Gasp power back-up.

Side Serial Port for peripherals

4.1 Topology

4.1.1 NWF 6500 Topology
The NWF 6500 contains 2 main boards and 2 daughter boards.
- CPU board

0 Linux Processor and Memory
O Bluetooth Radio

O GPS Receiver

0 Side serial port

- Cell Board

0 Cellular module

O OBD Interfaces

0 Main Switching regulators

O Super caps to support last gasp

- Buzzer Board

O Just contains a buzzer
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GPS Antenna board
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0 Contains a GPS patch antenna

Mechanical Housing

The housing shall be ABS plastic.

Block Diagram

NWF 6500 Block Diagram
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Micro USB
I connector I > Use POW_EN
| AC WAKER,INTn
Dev Board = 12¢
BAT/BAT_SENSE
10K
"
3.8vdc >
DCpe3
—— I TPS65217C
PMIC_PB_IN PMIC
| ) | | 6x6mm,48QFN
I l PB Button I vLDO1
| 1 I VLDO2
Dev Board
Ls1_ouT
Ls2_ouT

-
DCDCL
VDD_DDR(1.5V)
L4/VIN_DCDCx/VIN_LDO
DCDC2
VDD_MPU(1.1V) 4"‘\”'—'—’

b

Ly

}vonicoRE(l.lvygw,
I

[ I |

%

M

1.8V @ max. 100mA

P™3.3V @ max. 100mA

1.8V @ max. 200mA

3.3V @ max. 200mA

Sense Resistors

Dev Board

GPIO

VDDS_DDR(1.5V)

VDD_MPU(1.1V)

VDD_CORE(1.1V)

VDDS(1.8V)
VDD_RTC(1.8V)

VDD_PLL(1.8V)
VDDA1P8V_USBX(1.8V)
VDDA_ADC(1.8V)

VDDA3P3V_USBX(3.3V)

VDDSHV1,2,3,4,5,6(3.3V)

Microprocessor
AM3352BZCZA60R
15 x 15mm
324 balls
600MHz
-40C to 105C

No SPI Boot
16 bit ECC

DDR3 RAM
ARM A8

VDD_DDR(1.5V)
e
DDR3 SDRAM
Micron
ooR3 2Gbit (256Mbyte)
ODR Jut > 128M x 16
saizo) MT41J128M16JT-125
oz 96 ball FBGA
8 x14mm
3.3vdc
NAND FLASH
EMMC
e 4Gbit
eMMC1 e >
MTFC4GLDDQ-4M IT
b[7:0]

32.768KHz

153 ball TFBGA
11.5x 13mm

Crystal

24MHz Crystal

Hit

VDD_3V38(3.3V)

E| o
3.3V 200mA
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NWF 6500 OBD Interface Block Diagram

po SCAN_Tool C-clip Input Requirements
5 to36Vdewith voltage transient limiting of 150V

<4mAsieep mode, ‘<500uA power-down mode

upply
o OBD P16 ———m| Srorection 08BD_BAT
o OBD Pin 4,5 (GND) e
- Vohage
POM. CLK st ol Divider
- s 0BD_ON.
a0 - B
= Ve FET Switch
Unear Regultor —
POM_RXD +—————————————————m preteime
: s T Swice
[T om0 swicoea
wol T - o080 P2
STM32 e ngson1708 "7 "
64-pin aop Cireuits  gson [ OBD Pin 10
aror
TFBGA64
Transstor
P
POM_BOOT X (A o cres OBD Pin 14
N w16 4KB FLASH Pages o "
- L e Ciruts o 08D Pin3 CONFIDENTIAL
U:;: - TN OBD Pin 11
v LT o e VERIZON TELEMATICS, INC. owns:
= o Gt o 080 Pin 1 this document and does not perrnit

ey reproducing, copying, distibuting, or
e po - TEET e oaing Trect v wite

cansent
. TS0 014L L eoenis

When STM32 boots up, it should check the reset reason. G0 [k Lo KWP2000 " © Venizon Telematics, Inc. 2012
If cold reset gets detected STM32 generates a negative o le———KomGirouits sox 08D Pin 7

pusle for PMIC_PB_IC. GO [ Kitn

Unplugging Detection
s COMP_INT
x0c
Comaraor
inear Regulator
33vde
4Vdc——»|  TomAminimum vee
Transtor <025V dropout worst case
POM_SHDN —| T30 V0533 VPR
EN
M prieispsiurai
3.8Vdc_EN -~
From POM el e
Unear Regulator o s 1 o
for POM - Switching Buck/ Adursiem
Bp“;fvfrws"s"‘"“l 3.3V, 100mA Length= 20mm Boost Regulator s o Cellular
UTo61088 Jovde R - 3.8ydc__iommsamer 102rm et 500mA Average Max Current
OBD_BAT - e P 3A peak, 1154us
L I B :

a0

Ceramic Cooper Ceramic
Vo 7 Bussman
LT6000IDCBTRPBF | 5F /- 20% Inou olage 1810556k
1 2av o523

Sizing Bulk Caps at Cellular Module.
1uF 100hm Superc: Regulator provides1.5A worst case.
Mok Supercap Celular module requires 3A for 1154us, worst case.
= Cooper The buk caps have to provide3 - L5, or 1.5Afor 1154 us.
Linear Regulator 5.0vdc ikohm Bussman 1=Cav/dt
5V_EN somA < SF /- 20% 15=C(38-33- LS"ESR)/1154uS
! 5V, 50mA ForTelit UsB <L SAx 1154uS /(3.8 3.3~ 15*ESR)

Assuming ESR = 0, C = 3462 uF, 3.46mF, 0.0035F
Three 1500 uF capacitors are needed.

Buckboost Method Assume ESR of caps s 200% of nominal or 0.12 ohms
Buckcboost Method ESR of 3 parallelcapsis 0.04 ohms max

ESR=0.04 ohm C= 3934uF

Three caps provide 4500uF.

5 seconds@ 500 mA average load
Joules required at load =V * 1 * time =3.8* 0.5 * 5295

Assume 85% efficiency from the LTC3113 Regulator.

Joules from caps =9.5/085 =

Joules = %CVA2

Assumeinitial max ESR per cap of 0.038 ohms +200% after 1000 hours at65C.
ESRworst caseat end of fe, in series, thus0,038 x2 x 2= 152
During 34 peaks from the cellular module, LTC3113 has to deliver L5 (for 1154 us)

Wi-Fi- 800mA Max
Linux Processor- 250mA Max
GPS- 100mA max

Assuminga 1.54/0.85, or 1.76A source from the caps meansa 1.76A x 0.152 ohm drop or 0.268 Ve Bluetooth- 50mA Max
C=(11) * 2)/((4.2-0.268)12 - (1.8+0.268)"2)) = 1.57F

Assume  +/-20% tolerance of the capacitance

Each cap in series has o be nominally rated at (1.97 x2)/0.8 = 492F

Total 1.2A

When DUTis unplugged
- Wi-Fi turned off,
- GPS turned off

- Bluetooth turned off

- Processor reduces clock speed
- 0BD turned off
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4.4 PCB Organization
The NWF 6500 will contain several PCBs, with the cellular and CPU PCBs with the following stack-up.

Stack-up
; 18/8
1.8 mils 5 5 L1 3/8 ounce copper
3.4 mils | 10/4
1.2 mils : L2, So'id Ground 3/8 ounce copper
3.1 mils ] 304
1.5 mils = s L3 3/8 ounce copper
3.2 mils |18/s | 10/4
0.6 mils d, L4 % ounce copper
32mils | coRe
0.6 mils : = LS ¥ ounce copper
3.2 mils 10/4
1.5 mils : < L6 3/8 ounce copper
3.1 mils 10/4
1.2 mils : L7, Solid Ground  3/8 ounce copper
3.4 mils 10/4
1.8 mils - L L8 3/8 ounce copper
63 mils
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