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4.1.3 aruvasdeyalugived Datalogger

< INITIAL V Monitor Software

‘Data Monitor

Time Date Data Racieve
103:45:41, 02102009, WT=24.9, 0T=22.95, SP=127, REV=0, D
03:43:42, 02-10-2009, WT=24.9, 0T=24.9, SP=157, REV=0, DF

034349, 02-10-2009, WT=25.33, OT=249, SP=142, REV=0.
03:49:53, 02-10-2008, WT=24.9, 07=25.39, SP=141, REV=0
03:43:54, 02-10-2009, ‘WT=24.9, 0T=25.33, SP=141, REV={,
03:49:56, 02-10-2003, WT=24.9, 07=25.33,5P=141, REV=0,
03:43:57, 02-10-2003, 'WT=249, 0T=25.39, SP=141, REV=D,
03:43:58, 02-10-2009. WT=24.9, 0T=25.39, SP=141, REV=0,
03:49:53, (02-10-2003, WT=24.5, OT=25.33, SP=141, REV=0,

| Time Date Data Recieve

03:4%41,02:10-2009, WT=243, 0T=22.95, SP=127, REV=0, D

0343 46, 02102009, WT=249. O1=243. SP=125. REV=D, DF
034347, 02-10-2009, WT=24.3, OT=24.9, SP=150, REV=0, DF
03:49:48 02-10-2009, 'wT=249,. 0T=25933. S§P=120, REV=0, D
03:43.49, 02-10-2009, WT=2539, 0T=2419, SP=142, REV=0, D

31 4.9 drudeya Data Logger
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Time Date Data Recieve -
13242&2;é 02-10-2003, «T=25.33, O0T=24.9, 5P=86.1, REV=3210, DFR=81.52 DFL=32.58, CBR=85.55,
DBL=84.

13:49:28, 02-10-2009, wT=21.9, OT=24.41, 5P=85.95, REV=3240, DFR=81.54 DFL=92.58, DBR=85. 55,
DBL=88.28
13:43;23, 02-10-2009, wT=24.41, OT=21.9, 5P=86.1, REV=3210, DFR=81.54 DFL=32.58, DBR=85. 55,
CBL=88.87
13:ig§30,6 02-10-2009, wT=24.9, OT=24.31, 5P=85.95, REV=3210, DFR=81.54 DFL=92. 58, DBR=85. 55,
osL +1
13:43;31,5 02-10-2009, «T=24.9, OT=24.31, 5SP=86.1, REV=3240, DFR=81.53 DFL=92.58, DBR=85.55,
DBL=85.4
13 :4§i3§, 02-10-2008, wT=24.9, O0T=23.9, 5P=86.1, REV=3240, DFR=81.54 DFL=92.38, DBR=85.55,
DBL=87,
13:43:33, 02-10-2009, «T=23.9, OT=23,41, 5P=86.1, REV=3240, DFR=81, 54 DFL=92. 58, DBR=85.55,
DBL=89.16
13:49:3ii 02-10-2009, «T=24.41, O0OT=24.41, 5P=86.1, REvV=3210. DFR=81.54 DFL=92. 58, DBR=85. 64,
DBL=87.
13:32é3g,’ 02-10-2009, wT=22.9, O0T=24.41, 5SP=86.1, REV=3210, DFR=81.54 DFL=92.58, DBR=85. 55, J
DBL=86. 82 .
13:43;36, 02-10-2003, «T=24.9, 0OT=24.11, 5P=86.1, REV=3240, DFR=81.54 DFL=92.77, DBR=85.55,
DBL=88.77
13:49:37, 02-10-2009, wT=24.9, OT=24.43, SP=86uT," REV=3210, DFR=81.52 DFL=92. 38, DBR=85.55,
DBL=88.67
13:-12&3;,5 02-10-2009, wT=24.9, OT=280.27, s5P=15.2, REV=25050, DFR=92.58, DFL=85.55, DBR=.78,
DBL=88.
13:4?;39. 02-10-2009, wT=24,9, OT=24.11, 5P=85.95, | REV=3210, PFR=81.54 DFL=92.58, DBR=85. 55,
DBL=85.74
13:43;40, 02-10-2009, wiF=2449, OT=24.41, “SP=85.95) ' REV=3240, CFR=81.54  DFL=392.58, CBR=85. 55,
DBL=85.45
13:43;41, 02-10-2009, (wF=21.9, OT=24.41, S5P=85.95,  'REV=3210, DFR=81. 54 -OFL=92, 58, DBR=85. 53,
DBL=85.74
13:49‘.4%, 02-10-2009, (wT=24.9,..0T=24.9, 'SP=85.95,  REV=321Q, CER=81.534  DFL=92.48, OBR=85. 55,
DBL=58. 87
13:1gé4§,8 02-10-2009, wT=23.93, OT=24+41, 5P=85.95, REV=3210, OFR=81.54.. DFL=02.18, DBR=85.74,
DEL=88.
13:49:4-;, 02-10-2009, wT=23.93, OT=24741, 5SP=355:95, REw=3210, OFR=31.54.. DFL=92.48, DBR=853.74,
DBL=87.
l3:~5§g~'§, 02-10-2009, wT=23.9, OF=2i.41, 5P=85.95, /REvV=3210, DFR=81.54. . DFL=32.58, DBR=85.55,
DBL=88. 87
13:igé53‘§ 02-10-2009, «T=24.9, OT=24.9, SP=85.935, REV=3210, DFR=81.54. DOFL=92, 58, DBR=835. 55,
DBL=88.
13:-38;"8& 02-10-2009, «¥=24.9, OT=24.11, ~SP=85.95, REW=3210, OFR=81.54 = DOFL=92.38, DBR=8S. 55,
DBL=85.
13:49:48, 02-10-2009, «T=21.9; O¥=23,44, /(5P=85.95, REV=3210, DFR=81.54 - pFL=92, 58, DBR=85, 55, -
b 3
= ~ = -
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1. XBee/XBee-PRO OEM RF Modules

The XBee and XBee-PRO OEM RF Modules were engineered
to meet IEEE 802.15.4 standards and support the unique
needs of low-cost, low-power wireless sensor networks.
The modules require minimal power and provide reliable
delivery of data between devices.

The modules operate within the ISM 2.4 GHz frequency
band and are pin-for-pin compatible with each other.

1.1. Key Features

Long Range Data Integrity

Low Power

Advanced Networking & Security

XBee
+TX Current: 45 mA (@3.3 V)

XBee
¢ Indoor/Urban: upto 100° (30 m)

« Qutdoor line-of-sight: up to 300" (100 m)
« Transmit Power: 1 mW (0 dBm)
» Receiver Sensitivity: -92 dBm

XBee-PRO

e Indoor/Urban: up to 300° (100 m)

« Qutdoor line-of-sight: up to 1 mile (1500 m)
o Transmit Power; 100 mW (20 dBm) EIRP

» Receiver Sensitivity: -100 dBm

+ RX Current: 50 mA (@3.3 V)
e Power-down Current: < 10 pA
XBee-PRO
¢ TX Current: 215 mA (@3.3 V)
* RX Current: 55 mA (@3.3 V)
« Power-down Current: < 10 pA
ADC and I/0 line support

Analog-to-digital conversion, Digital I/0

RF Data Rate: 250,000 bps I/0 Line Passing

Easy-to-Use

Retries and Acknowledgements
DSSS (Direct Sequence Spread Spectrum)

Each direct sequence channels has over
65,000 unique network addresses available

No configuration necessary for out-of box
RF communications

Free X-CTU Software
(Testing and configuration software)

AT and API Command Modes for

Source/Destination Addressing
. & configuring module parameters
Unicast & Broadcast Communications
Extensive command set
Point-to-point, point-to-multipoint

and peer-to-peer topologies supported Small form factor

Coordinator/End Device operations Free & Unlimited RF-XPert Support

1.1.1. Worldwide Acceptance

L o) g e alas B

FCC Approval (USA) Refer to Appendix A [p57] for FCC Requirements.
Systems that contain XBee/XBee-PRO RF Modules inherit MaxStream Certifications.

ISM (Industrial, Scientific & Medical) 2.4 GHz frequency band
Manufactured under ISO 9001:2000 registered standards c €

XBee/XBee-PRO RF Modules are optimized for use in the United States, Canada, Australia,
Israel and Europe. Contact MaxStream for complete list of government agency approvals.

©'2006° MaxStréam, Inc. ¢
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Chapter 1 - XBee/XBee-PRO OEM RF Modules

1.2. Specifications

Table 1-01. Specifications of the XBee/XBee-PRO OEM RF Modules

Specification | XBee XBee-PRO
Performance
Indoor/Urban Range (w1001 @0m) [ Upio 300 (100m)
‘Outdoor RF line-of: sghtRange up to 300 tt (100 m) . Upm 1 mtle (1500 m
(Tgmr‘;m”‘g’"t g 1mW (0 dBm) | 60 mW (18 dBm) conducted, 100 mW (20 dBm) EIRP*
RF Data Rate 250,000 bps 250,000 bps
| Serial Interface Data Rate 1200-115200bps ’ 1200-115200bps
{software selectable) {non-standard baud rates also suppor’ed) {non-standard baud rates also supporbd)
'Receiver Sensitivity 92 dBm (1% packet error ate) .40 dBm (1% packet emor rate)
Power Requirements
Supply Voltage 128-34 v 28-34V
2L~ | 1FPL=0 (10dBm): 137mA(@3.3V), 130mA(@3.0V)

| PL=t (120Bm): 155mA(@33V), 153mA(@30V)
Transmit Current (typical) | 45mA (@33 V) | PL=2 (14dBm): 170mA (@3 3), 171mA(@3.0V)

| PL=3 (160Bm): 183mA (@33V), 195mA(@3.0V)

| | PL=4 (13dB): 215mA (@3.3V), 22TmA(@3.0V)

'tdle/ReceweCurent(typacal) 50mA(@33V)- DY N 1"5¢',rnz\_('@75f3v; '
| Power-down Current <10 pA i <10 ul( 1 a
General
Operatmg Frequency ISM24GHz » 1SM 24 GHz
Dimensions -~ Wosso*mosr(usmumm) Y- 0360‘x1297'(2438anx3294an) |
Operating Temperature ""ubt{'sé"cixﬁdusman}" s> \\l mmss‘ctmsmo I a
AntennaOpfions | Integrated Whip, Chip or UFL Connecter | Iniegrated Whip, Chip or U.FL Connecor
Networking & Security
Supported Network Topologies ¥ Pomt to—pomt Point to-multpomt& Peer-tn-peer
g‘;m:;gm 16 Direct Sequence Channels A2 DredSequeneeChanneIs
Addressing Options, | PAN D, Channefand Addresses ~ | IPAN D, Channel and Addresses
Agency Approvals
United States (FCC Part 15.247) | OURBEE I OUR-XBEERRO
lndustry Canada (10) AN N 4214AXBEE T '421'4AXBEE5R0 'y -
Europe (CE) Ny, Ve ¢ 3 VETSI (Max. 10 dBm ransmit power output)" -
Japan o Clwa o e T T 005NYGAD3T8 (Max. 10 dBm transmit power output)™

* When operating in Europe: XBee-PRO RF Modules must be configured to operate at a maximum transmit power output level
of 10 dBm. The power output level is set using the PL command. The PL parameter must equal “0” (10 dBm).

Additionally, European regulations stipulate an EIRP power maximum of 12.86 dBm (19 mW) for the XBee-PRO and 12.11 dBm

for the XBee when integrating high-gain antennas.

** When operating in Japan: Transmit power output is limited to 10 dBm. A special part number is required when ordering
modules approved for use in Japan. Contact MaxStream for more information [call 1-801-765-9885 or send e-mails to sales@max-

stream.net].

Antenna Options: The ranges specified are typical when using the integrated Whip (1.5 dBi) and Dipole (2.1 dBi) anten-
nas. The Chip antenna option provides advantages in its form factor; however, it typically yields shorter range than the
Whip and Dipole antenna options when transmitting outdoors. For more information, refer to the “XBee Antenna” appli-
cation note located on MaxStream’s web site (http://www.maxstream.net/support/knowledgebase/article.php?kb=153).

1B 8 ko b o b Lid
SORX FLi 381 )

©2006 MaxStream, Inc.




XBee/XBee-PRO 802.15.4 OEM RF Modules vl.xAx [2006.10.13] Chapter 1 - XBee/XBee-PRO OEM RF Modules

1.3. Mechanical Drawings

Figure 1-01. Mechanical drawings of the XBee/XBee-PRO OEM RF Modules (antenna options not shown)
The XBee and XBee-PRO RF Modules are pin-for-pin compatible.

XBee XBee-PRO XBee & XBee-PRO
(top view) (top view) (side views)

0.020"

{D.51wm)

. " - i - . B
S Tt

1.4. Mounting Considerations

The XBee/XBee-PRO RF Module was designed to mount intc a receptacle (socket) and therefore

does not require any soldering when mounting it o a board. The XBee Development Kits contain
RS-232 and USB interface boards which use two 20-pin receptacles to receive modules.

Figure 1-02. XBee Module Mounting to an RS-232 Interface Board.

The receptacles used on MaxStream development boards are manufactured by Century Intercon-
nect. Several other manufacturers provide comparable mounting solutions; however, MaxStream
currently uses the following receptacles:

» Through-hole single-row receptacies -
Samtec P/N: MMS-110-01-L-SV (or equivalent)

* Surface-mount double-row receptacles -
Century Interconnect P/N: CPRMSL20-D-0-1 (or equivalent)

e Surface-mount single-row receptacles -
Samtec P/N: SMM-110-02-SM-S

MaxStream also recommends printing an outline of the module on the board to indicate the orienta-
tion the module should be mounted.

-

FEXSerearet! ' © 2006 MaxStreani, hic. 6
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1.5. Pin Signals

Figure 1-03. XBee/XBee-PRO RF Module Pin Numbers
(top sides shown - shields on bottom)

Table 1-02. Pin Assignments for the XBee and XBee-PRO Modules
(Low-asserted signals are distinguished with a horizontal line above signal name.)

Pin# | Name | Direction | Description
1 - ! Power supply
e T T S
@ N e R _ UARTDaM
4 1 S Oufput Digital Output8 )
5 RESET Input ! Module Reset (rwetpulse must be at least 200 )
6 | PWMO/RSS| . - i . ouput/ | PWMOuiputOlRXS;gnalSh’engmlndmtor
7 T T "“'Output PWM Output 1
s #F [r&erved] N YN\ = ‘ Do not connect -
9/ DmisiEpRaBE 1|~ iput — 7} — | Pin Seep Conol e o Diiel Iput 3
10 GND 5 ‘ Ground
1l AD4/ D04 | Either f Analog Input 4 or Digital /0 4
l )12 aISYDIT | ) e TN Clear-to-Send Flow Confrol of Digital VO 7
13 [ ON/SLEEP ¥ Output | Module Status Indicator
TRRY WEF |7 Tt | T T T T voltage Reference for AD Inputs
45 Associate/ADS/DIO5 - | - Eiher AmtedhdcabrAnaloglnputSorD;gﬂalVOS
16 |~ RTS/ADB/DIOS X/ !—jther: Reqxestto—SendewConml Analog Input 6 or Digital /0 6
v AD3/DIO3 Either J Analog Input 3 or Digital VO 3
fe, 1T T avermoz 7T UEmer T T AnaloglputZorDighalvo2 |
19 AD1/DIO1 | Either |  Analog Input 1 or Digital VO 1
720 | .~ mDo/DIOO . | Eer | . . AnaloglputOorDigtalv00

* Function is not supported at the time of this release

Design Notes:
e Minimum connections: VCC, GND, DOUT & DIN
+ Minimum connections for updating firmware: VCC, GND, DIN, DOUT, RTS & DTR
» Signal Direction is specified with respect to the module
« Module includes a 50k Q) pull-up resistor attached to RESET
« Several of the input pull-ups can be configured using the PR command
» Unused pins should be left disconnected

MaxStreair't © 2006 MaxStreant, Inc. 7
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1.6. Electrical Characteristics

Table 1-03. DC Characteristics (VCC =2.8 -3.4 VDC)

Symbol Characteristic Condition Min Typical Max Unit
Vi B lm Lchoitage ) ! All Digital Inputs | - - { 0 35* VCC Vv
Vg inputHighVoltage = | All Digital Inputs lo7*vee - v
Vou Output Low Voltage loL=2mA,VCC>=27V ‘ : | = 05 Y;
Vor Output High Voltage loy =-2mAVCC>=27V | VCC-05 | - = - %

Iy Input Leakage Current | Vjy=VCC or GND, all inputs, per pin - 0.025 ‘ 1 HA
iz | HighImpedance Leakage Current | Vi =VCC or GND, all O High-Z perpin | - 0.025 1 pA |
TX Transmit Current VCC =33V - O(ésee) 03;%) - mA
RX  Receive Current vec=33V i - (Xg';e) (9?250) mA
PWR-DWN ~ Power-down Current SMparamefer=1 N - | <10 - CpAT
Table 1-04. ADC Characteristics (Operating)

Symbol - Characteristic Condition g Min Typical Max Unit
VREFH { ¥t Aﬁm gg[emm | 208 ~ Vbpap v
TR ~ Enabled = b Y 200 - WA

| - — R B e e W W
| VR - ek Sy e — e e 00T 1002 A
Vinpc Analog Input Voltage' i Vgsap- 0.3 - Vopap +03 v
1. Maximum electrical operating range, not valid conversion range.
Table 1-05. ADC Timing/Performance Characteristics!
Symbol Characteristic : Condition Min : Typical Max Unit
LI T 00 T IR R AN A TR, M | I
| Vaw | Avaloglnputvoliage® [ A Ed oo RIS 1 RIKE
RES deal Resolufion (1 LSB)* 2.08V < Vppap £ 36V 5 2,031 ; = T 3516 mv
| DNL | DiflerentalNondineanity’ | ) /0 - 205 10 | | LsB
CINL lntggal Non-lmeantyﬁ 11t i Y T 7105 ~30 0 LSB
Ezs Mb En-of7 1L/7%7 ﬁ? L7 § +04 =0 LSB
 Fes Full-scale Error® N 5\ > f} 5d ONVFBs I 99 LSB
— —-—-{ ..... —— - L . YN Tl A Sl Samm—— | ¢ .- = i
LT Input Leakage Emor® RV D N7 7 | Q0005 o JBf | LSB
Ey Total Unadjusted Eror® - ; +1.1 25 LsB

Py SN -
IVIGXY

1. All ACCURACY numbers are based on processor and system being in WATT state (very little activity and no IO switching)
and that adequate low-pass filtering is present on analog input pins (filter with 0.01 uF to 0.1 uF capacitor between analog
input and VREFL). Failure to observe these guidelines may result in system or microcontroller noise causing accuracy errors
which will vary based on board layout and the type and magnitude of the activity.

Data transmission and reception during data conversion may cause some degradation of these specifications, depending on
the number and timing of packets. It is advisable to test the ADCs in your installation if best accuracy is required.

2. Rpgis the real portion of the impedance of the network driving the analog input pin. Values greater than this amount may
not fully charge the input circuitry of the ATD resulting in accuracy error.

3. Analog input must be between Vgep and Veepy for valid conversion. Values greater than Vigry will convert to $3FF.

4. The resolution is the ideal step size or 1LSB = (Vggry—VRrer)/1024

5. Differential non-linearity is the difference between the current code width and the ideal code width (1LSB). The current
code width is the difference in the transition voltages to and from the current code.

6. Integral non-linearity is the difference between the transition voltage to the current code and the adjusted ideal transition
voltage for the current code. The adjusted ideal transition voltage is (Current Code—1/2)*(1/((Vreri+tErs)(VrertEzs)))-

7. Zero-scale error is the difference between the transition to the first valid code and the ideal transition to that code. The
Ideal transition voltage to a given code is (Code-1/2)*(1/(Vrers—VrerL)-

8. Full-scale erroris the difference between the transition to the last valid code and the ideal transition to that code. The ideal
transition voltage to a given code is (Code-1/2)*(1/(Vgery—VRrerD)-

9. Inputleakage error is error due to input leakage across the real portion of the impedance of the network driving the analog
pin. Reducing the impedance of the network reduces this error.

10.Total unadjusted error is the difference between the transition voltage to the current code and the ideal straight-line trans-
fer function. This measure of error includes inherent quantization error (1/2LSB) and circuit error (differential, integral, zero-
scale, and full-scale) error. The specified value of Eyy assumes zero E; (no leakage or zero real source impedance).

P e Aol
LI 311
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fl\l‘r?r‘xz L"r’;;?r:o'?‘c’:}?ﬁ:r“ | 12 volt supply WIRING SCHEMATIC
number FOR
PBPRO V28,0 FIRMWARE OR LATER
See attached notes, | eriors MUST 12voLTse 19
. be 5 Ohms or Ground LAST UPDATED 01/10/2002
more. If lass use INJECTOR 1@ 37 55 @ POWER GROUND ] (Earth) Tel +44 (0)161 877 1419 = SEE ATTACHED NOTES **
ballast resistor. N INJECTOR 2@ 18 Eax f|44 m(o)g; ':fn t7cna|sk
) matl oIce Bst.oo.u
ng% QSACHED \ INJECTOR 3 36 549 INJECTOR 4
gni;g::ozldasr:m'l\g’:m (except INJECTOR 5@ 17 ?3281‘ Port Gonnectons Throtts pot
Lambda Gnd). Usa the ones which 252 .
are "‘°:' sum)able for the sensors TARATOr 50 35 B3p INJECTOR 7 3 -: 3 9- 15 pin (Dyno Control Box uses the test) go;:;c: ti;lottzes xﬁ:sr
et togeimer seatate whes. INJECTOR B® 16 a4 goes at full open
3?352'3!'%#"& :;:srg;c lzj.nsnce;ﬂons (?_:_rort:'r‘\d POWER GROUND @ 34 52 5 VOLTS gsyKng:; 500 Ohm to
Crank sensar connections (Barth) POWER GROUND® 15 Golvern (Jenvey) pot
' I ) OUND
Uso tsted ol wira wilhoversi scroan for Micro Switch Toggie swich SHFTCUTe 33 518 SIGNAL GROUN Hall red = wu;er
VR senaor pin outs {magnetic) — TRACTION WET/DRY® 14 Sv Sensor 9;?‘:;: Svensor GND
o T E‘E-——-T(’gg'e gfich TRACTION ON/OFFe 32 50 UNDRVEN WHEEL (opfion y
n in
Phztoy ;:stcu itch _ MAP2/ALS/ANAT ON/.O g Gn
VauthalWOpeVBMWNolvo/eablele. (Bosch & alf LAMBDA ON/OFF Grey on Bosch Nots C"g Map s
Somans) " LAUNCH BUTTON® 81 49 ® LAMBDA EARTH Lambda B el
P o Dot 1 i 47 at EGU g:il':sor 4 LAMBDA SIGNAL® 12 Black On Bosch) C=5 Valt
P topin MAP® 30  48e THROTILE WIPER , | MAP Sensor
Pntiopindr nd Marelll
Bhiak to pin 47 ot EC IVEN WHEEL (must) o 11 Throttle Pot (TPS) b
Hall — 500 - 10KOhm a
Sensor [L5v STDRVEN @ 29 470 SIGNAL GROUND "
E————" VOLTS @10 o
nd Fial 5VOLTseZ8 46 SGNAL GROUND l Signal Gnd
. Bosch Map
v
Toothed Sensor 1.5 RIGHFBRIVEN WHEEL® 9 Air Lucas SNB801 or Equiv 0261 230 004
1= 5 Volt
Hall whoel nd CAMSENSOR® 27 a5@ AR TEMP " Lucas SNBSOZ or Equiv e GND
Faona" Sensor T2t CRANK SENSOR® 8 3=Signal
Tooth WATER TEMP #26 44@ ANALOGUE INPUT 3 IAux3|
E: nd » Tt L— 12 volts
M el ANALOGUE INPUT 2 o 7 OR LOG SWITCH IAux4|
agnetic 1
Crank Toothe, Sensor ANALOGUE INFUT1 #25  A3@ AUXOUT 3 m i Shift Light LED
el g d SHIFT LIGHT® 6
TACHO®. 24 [ el
teeth . N .24 42.@ CAVI PHASE VALVE/AUX OUf 4 acho Relayor L g
TrTaRTE £D dn dash AUX OUT 28 5 LED
12 Volt
Supply Valve TURBO ALAG 823 418 FUEL PUMP RELAY N / Fo Pam
T - IDLE VALVE® 4 - Relay ?
i COIL 8/or AU &32  40eCOL 7——-—-\\\
Manifold Pres CoLse3 \ ™ Note coll outputs
Valve TURBO PRESSURE VALVE ® 21 398 COILS numbered in firing
N order not cylinder
N COlL4e2 "~ order,
Typical 12v supply circuit COL2620 38@COL3
Fusa 30 Amy See attached notes.
Battery + P
COlL1e 1 N
Relay Bosch 0332 014 112 or equiv
e Battery -
ition switch
rten ewt Latch end




Injector Wiring
Note all injectors must be high impedance types or use a
ballast resistor.
Sequential
Remember that the outputs are numbered in firing sequence,
that Is 1 is the first to fire, 2 the second etc. For a 4 cylinder with

a firing sequence of 1/3/4/2 connect wires as below.

cyl 1 3 4 2
o 1 2 3 4

And similarly for 6 or 8 cylinder engines. 8 cylinders s the
maximum that can be handled with sequential injection. Acam
sensor MUST be fitted for sequential injection.

Non Sequential

Use O/P's 1,2 and 5,6. Balance numbers of injectors on each

Non Sequential Twin Injector

Injectors 1:- Use O/P's 1,2 and 5,6. Balance numbers of
injectors on each

Injectors 2:- Use O/P’s 3,4 and 7,8. Balance numbers of
injectors on each

Coil Wiring
Coil Per Plug
Remember that the outputs are numbered in firing sequence,
that is 1 is the first to fire, 2 the second etc. For a 4 cylinder with
a firing sequence of 1/3/4/2 connect wires as below. A cam
sensor MUST be fitted for cofl per plug operation.

Cyl 1 3 4 2
o/p 1 2 3 4

And similarly for 6 or 8 cylinder engines.
Wasted Spark

Use the lowest outputs. For a 6 cylinder engine with a firing
order of 1/3/6/415/2 wire as helow.

Cyl 1 3 6
Cyl 4 5 2
olp 1 2 3
Distributor

Use Coll output 1 or 2..
Twin Spark
Coil O/P's 1 to 4 work as normal. Coil O/P's 5 to 8 are the

matching second plug. For a 4 cylinder, coll per plug, twin
spark wire as below,

Cyl 1 3 4 2 First Plug
or 1 2 3 4

cyl 1 3 4 2 Second Plug
orP 5 8 7 8

Four cylinder colf per plug or 8 cylinder wasted spark Is the
maximum for twin spark operation.

WRING NOTES
| ‘ FOR
v 2 PBPRO V29.0 FIRMWARE OR LATER
m LAST UPDATED 01/10/2002

Tel +44 {0)1274 667960
Fax +44 (0)1274 663627
Email office@dfafast.demon.co.uk

ANALOGUE 2 WIRING FOR LOG SWITCH

If using the analogue 2 Input for switching the log on and off
use the following wiring.

5 volts
4K7 resistor

Analogue 2
Toggle switch

Log on = switched
Sig Gnd ,_—I closed

or 1 2 5

Special Gonsiderations for Audi § Cylinder

The engine must have 5 coils and a 60 - 2 crank wheel at 60 degrees
Set to 10 cylinders in general engine settings. Set unequal firing and
1 coll per plug OFF in unequal firing angles. Set sequential injection
OFF in injector phasing. You do not need a cam sensor.

Wire coils as below

1 5 2 3 4

o/FP 1 2 3 4 5

\Wire Injectors as below

1 ] 2

oW
L]




Features
* High-performance, Low-power AVR® 8-bit Microcontroller
¢ Advanced RISC Architecture
— 133 Powerful Instructions — Most Single Clock Cycle Execution

— 32 x 8 General Purpose Working Registers + Peripheral Control Registers m E
T peration — )

— Up to 16 MIPS Throughput at 16 MHz
— On-chip 2-cycle Multiplier
* Nonvolatile Program and Data Memories

— 128K Bytes of In-System Reprogrammable Flash . ®
Endurance: 10,000 Write/Erase Cycles 8-bit AVR
-~ Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program H
True Read-While-Write Operation M Icroco ntrO' Ier
—~ 4K Bytes EEPROM H
Endurance: 100,000 Write/Erase Cycles wrth 1 28K Bytes
— 4K Bytes Internal SRAM
— Up to 64K Bytes Optional External Memory Space 'n'SyStem
— Programming Lock for Software Security
— SPl Interface for In-System Programming Prog ram mable
» JTAG (IEEE std. 1149.1 Compliant) Interface
- Boundary-scan Capabilities According to the JTAG Standard FlaSh

— Extensive On-chip Debug Support
— Programming of Flash, EEPROM, Fuses and Lock Bits through the JTAG Interface
¢ Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes ATmega" 28
— Two Expanded 16-bit Timer/Counters with Separate Prescaler, Compare Mode and
Capture Mode
— Real Time Counter with Separate Oscillator ATmega1 28L
— Two 8-bit PWM Channels
— 6 PWM Channels with Programmable Resolution from 2 to 16 Bits
— Output Compare Modulator
— 8-channel, 10-bit ADC Summary
8 Single-ended Channels
7 Differential Channels
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x
~ Byte-oriented Two-wire Serial Interface
—~ Dual Programmable Serial USARTs
— Master/Slave SPI Serial Interface
— Programmable Watchdog Timer with On-chip Oscillator
- On-chip Analog Comparator
* Special Microcontroller Features
— Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Osciilator
— External and Internal interrupt Sources
- Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby,
and Extended Standby
— Software Selectable Clock Frequency
— ATmega103 Compatibility Mode Selected by a Fuse
— Global Pull-up Disable
* /O and Packages
— 53 Programmable l/O Lines
— 64-lead TQFP and 64-pad MLF
» Operating Voltages
— 2.7 - 5.5V for ATmega128L
- 4.5- 5.5V for ATmegal2s
¢ Speed Grades
— 0-8 MHz for ATmega128L Rev. 2467MS-AVR-11/04

— 0-16 MHz for ATmegai28
' Note: This is a summary document. A complete document
‘ mEl® is available on our Web site at www.atmel.com.
Y
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Pin Configurations Figure 1. Pinout ATmega128

090 =
O=200
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SzCerapRIeer=z08=xd
<0 <nonocooonnnoC>aan
mEEEnEEEEEnEnEnEaEnEnEnSnEninln
IB8o338588IBV5R3
PENC}1 o 48 [ 1 PA3 (AD3)
RXDO/(PDI) PEO [} 2 47 1 PA4 (AD4)
(TXD0/PDO) PE1 [}3 46 [ 1 PA5 (AD5)
(XCKO/AINO) PE2 [} 4 45 [ 1 PAG (AD6)
(OC3A/AINT) PE3 ] 5 4411 PA7 (AD7)
(OC3B/INT4) PE4 16 43 1 PG2(ALE)
(OC3C/INT5) PES L} 7 42 [1PC7 (A15)
(T3/INTe) PE6 ] 8 41 [1PCS6 (A14)
(ICP3/INT7) PE7 9 40 1 PC5 (A13)
&S) PO L] 10 39[0PC4 (A12)
(SCK) PB1 ] 11 381 PC3 (A11)
{(MOSI) PB2 {12 37 [1 PC2 (A10)
(MISO) PB3 ] 13 36 [ 1 PC1 (A9)
(OCO) PB4 [} 14 35 [ 1 PCO (A8)
(OC1A) PB5 [ 15 34 [1 PG1(RD)
(OC1B)PBGE161\mQOPNm¢mwNmQOFN33]PGO(WR)
T rmrrmraN N AN AN NN NNONNM OO
| N N I N (N U O U A |
NS00 ﬂ — O - N MY W DN
E§g§g§§§EEEEEEEE
O N < * B FANdErEF~E
53 3 EEBEEZEE
SFF I35 z
0 PARR
] =Sz
Note:  The botiom pad under the MLF package should be soldered to ground.

Overview The ATmegai28 is a low-power CMOS 8-bit microcontrolier based on the AVR
enhanced RISC architecture. By executing powerful instructions in a single clock cycle,
the ATmega128 achieves throughputs approaching 1 MIPS per MHz allowing the sys-

tem designer to optimize power consumption versus processing speed.

ATmegal28 ms e ———
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Block

Diagram

Figure 2. Block Diagram
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LM35

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voitage is linearly proportional to the
Celsius {Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
° Kelvin, as the user is not required to subtract a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or trimming to provide typical accuracies of £14°C
at room temperature and +%°C over a full =565 to +150°C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circuitry especially easy. it
can be used with single power supplies, or with plus and
minus supplies. As it draws only 80 pA from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a -55° to +150°C temperature range,
while the LM35C is rated for a -40" to +110°C range (~10°
with improved accuragy). The LM35 series is available pack-

&National Semiconductor

Precision Centigrade Temperature Sensors

November 2000

aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.

Features

= Calibrated directly in ° Celsius (Centigrade)
= Linear + 10.0 mV/"C scale factor

® 0.5°C accuracy guaranteeable (at +25°C)

= Rated for full -55° to +150°C range

= Suitable for remote applications

= Low cost due to wafer-level trimming

B Operates from 4 to 30 volts

® less than 60 pA current drain

8 Low self-heating, 0.08°C in still air

m Nonlinearity only £14°C typical

® Low impedance output, 0.1 Q for 1 mA load

Typical Applications

+V¥s
4V 10 20v)

QUTRUT

83 = o av+10.0mv/°C
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= DS005516-3

FIGURE 1. Basic Centigrade Temperature Sensor
(#2°C to +150°C)

+Ve
|
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Choose Ry = -Vg/50 pA

V our=+1,500 mV at +150°C
= +250 mV at +25°C
= -550 mV at -55'C

FIGURE 2. Full-Range Centigrade Temperature Sensor
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LM35

Connection Diagrams

TO-46
Metal Can Package*

BOTTOM VIEW
DS005518-1

*Case is connected to negative pin (GND)
Order Number LM35H, LM35AH, LM35CH, LM35CAH or

LM35DH
See NS Package Number HO3H

TO92
Plastic Package

BOTTOM VIEW
DS005516-2

Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A

808
Small Outline Molded Package

Your =11 el 8 | +vg

N.C. ~12 7 N.C.

NC.—3 6= N.C.

GND—14 SE=NC.

DS005518-21

N.C. = No Connection
Top View
Order Number LM35DM

See NS Package Number M0OSA

TO-220
Plastic Package*

©)

]
35DT

+¥g Vout
GHD
DS005516-24
*Tab is o d to the negative pin (GND).
Note: The LM35DT pinout is different than the discontinued LM35DP.
Order Number LM35DT

See NS Package Number TAO3F
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