GEMS Mini Ignition Control System  MINIDLS.  V1.17 & MINIGN

1 System operation

The  GEMS Mini Ignition control has a single timing sensor and  a pair of outputs suitable for direct connection to ignition coils. MINIGN is single output version.

1.2 Timing Sensors

Hall / Optical

Engine speed and timing are measured using  a crankshaft  mounted Hall  Effect Sensor.  The sensor generates a signal from  cutouts on the timing disk.   

N.B.  R12 is not fitted in this configuration. See Options. D5  may  be replaced with a 2K7 ohm resistor  for  improved noise immunity. 

Magnetic

Engine  speed and position are sensed with a  crankshaft  mounted magnetic/reluctance  sensor.  The sensor detects the movement  of an iron tooth past its pole-piece.  

N.B. R9 is now required in this configuration typically 22k ohms.  See options. 

Missing Tooth

A  magnetic  sensor  input with a missing  tooth  arrangement  of typically 36 or 60 teeth  with one missing can be configured. 

For 20 or less teeth such as the Honda 12 missing 3 enquire about the G.E.M.S. MINICBR product. 

Load sensing

An  engine load sensing input  Throttle pot or Absolute  pressure sensor may be connected to provide an input for 3D maps having 14 load  sites  including  the  full  load  line  used  in  2D   map configurations.   If  a  2D configuration is  used  then  options TPSmin and TPSmax should be set to zero. 

1.3 IGNITION TIMING

Ignition timing is controlled by a three dimensional lookup table addressed by engine speed and load.  The speed axis has 34  sites 1  every  400  rpm from 800 to 14000.  The load  is  typically  a throttle pot, with 14 sites.  The two coil drivers can be set  to have different timing offsets but use the same advance curve. 

At  each site  the timing can be set from 0 to 45  degrees  BTDC.  Interpolation  is used to ensure a smooth transition. 

There  are two optional compensation factors for ignition  timing that use temperature sensors to determine a limit above which the ignition  is  retarded see options.  There is a  user  controlled factor SMOD which is used for reprogramming the ignition curves.  

                     ADVm = ADV + SMOD

2 MONITORING AND DISPLAY SYSTEM  (IBM PC  configuration)

To  allow  the  user  to monitor  the  operation  of  the  engine management  system  and to reprogram the user  data,  the  system interfaces with any IBM PC or compatible computer using a special terminal  emulation program available from GEMS.  To connect  the IBM PC to the ECU a special cable  is required.  Three wires  are required:



loom connector

IBM 9way



BLACK


ground
pin 5



WHITE


tx - rx

pin 2



YELLOW


rx - tx

pin 3

Setting up the IBM PC.

Place the GEMS floppy disc in drive A: and copy the contents to a directory and sub-directory on your hard disc. Then type GEMSCOM to run the application. Note the gems directory should be pathed.

The Directory structure should be:

C:/GEMS
This contains GEMSCOM.EXE, HELP.HTX and GEMS.EXE.

With at least one sub-directory:

C:/GEMS/MINIDLS


This contains


GEMSCOM.CFG
Configuration file lists files use. 


MINIDLS.INI
Initialisation list Parameters, Maps, Tables Options.


MINIDLS.KEY
User key files keyboard functions.


????????.HEX
Calibration file.


????????.SCR
Screen file of display parameters.


MINIDLS.POT
Optional "pot box" alternative to keyboard. 

Parameter display

Up to 20 parameters may be displayed, use F3 to select parameters, and F2 to save the screen configuration.

User input functions

There are various functions and modes that can be initiated by the IBM PC, that allow the user to control the operation of the management system and to reprogram the calibration data, the F10 function will show the .Key file functions. 

On line engine control

Ignition advance and fuel mixture can be controlled using the arrow keys. F10 will list the functional keys. 

The "up arrow" and "down arrow" keys control the fuel mixture by modifying the volumetric efficiency value using a factor called Fuel mod. One press of the up arrow key will increase Fuel mod by 0.39% and one press of the down arrow key will decrease Fuel mod by 0.39%. If the SHIFT key is pressed at the same time as the up and down arrow keys then Fuel mod will be increased or decreased by 3.9%. 

The "left arrow" and "right arrow " keys control the ignition timing by modifying the advance using a factor called Spark mod. One press of the right arrow key increases Spark mod by 0.18° and one press of the left arrow key decreases Spark mod by 0.18°. 

Programming functions.

There are 3 keys that will reprogram the calibration data.

s 

The ignition advance curve is reprogrammed using s. With the engine running at a speed site, pressing s will program the advance value in Spark(mod) into the curve at that site. Spark mod is reset to zero. If the engine speed is not within 100 rpm of a speed site then it will not be reprogrammed and the PC will give an audible warning.

f

The fuel map can similarly be programmed using the f key, with Fuel mod being adjusted. 

C

The checksum, which is used to check that the calibration data has not been corrupted, is reprogrammed by pressing c. This will recalculate the checksum using the present calibration data and will program this value into the checksum location. If any changes are made to the calibration then c should be used to correct the checksum.

If changes to Maps, Tables, or Options are made with the ECU powered and connected to the PC, then these changes will alter the ECU. Care must be taken while altering values especially if the engine is running!

If there is no serial communications then the off-line flag is set and only the WORKMAP.HEX is altered.

Cal_Name allows the end user to set up to eight alpha-numeric characters to identify the ECU and or its’ calibration.

OPTIONS

Ign_Offset is an overall ignition offset, should normally be set to zero.

CDI_invert if set to ON then CDI amplifiers that fire on the falling edge may be driven from the ignition coil outputs. When OFF normal constant energy coils may be driven or points compatible CDI amplifiers such as MSD may be used.

Cylinders determines the number of timing input pulses before the output sequence of ignition and injection repeat. Thus in systems with a single timing point per cylinder, this represents the number of cylinders. Note used but set to 4. 

MAP_min is the minimum value of the map sensor in normal operation this was set in ROM to 15.

MAP_max is the maximum value of the map sensor in normal operation, this was set to 250 in ROM, this value is slightly above normal atmospheric pressure on a DELCO 1 Bar sensor.

If a 3 Bar sensor was used with a boosted engine with a wastegate set at 1 Bar gauge (2 Bar absolute) then the MAP_max value may be calculated:

MAP_max = 255 ( 2/3 = 170 

185 may be a better choice to make sure that the engine did not run lean if the wastegate was slow, and filling the full load line with a generous amount of fuel (VE=255). The MAP min value is harder to assess but 15 for 1 Bar and 5 for 3 Bar would be a good starting point. The raw MAP value is called Pressure RAW.

TPS_min should be programmed with the value of TPS raw with the throttle in the idle or fully closed position. 

TPS_max should be programmed with the value of TPS raw at wide open throttle. 

To get the values of TPS RAW use the display F3 function.

REV_Light is the speed at which the LED output will come on if tacho is off.

Spark_Cut is the engine speed at which the ignition cut commences. 

Pickup_Fact is used to compensate the systems timing pickup and ignition coil delays. All sensors have a small electrical delay that can cause a timing error at high speed. This error is particularly noticeable with magnetic detectors, this error is subtracted from the nominal timing point to give a virtual timing point, so the user need not compensate in their map for this sensor error. 

The pickup delay is in units of 2 microseconds thus maximum delay is 511 (S just over half a millisecond. Typical value 50µSec.

Start_ADV is the ignition advance angle BTDC while cranking.

Coil_Fact controls the coils charge time for Lucas part DLB 198 a value of 14 should be used as this will prevent excessive thermal dissipation. However for coils that can not saturate with a normal battery supply then this value may be increased up to 255. 

If MAP is set then LOAD will be calculated by scaling the pressure signal with MAP min and MAP max. If a 1 bar DELCO sensor is used then MAP and BAR can be set together so that when the engine is stopped a barometric correction is applied, and when out of cranking a LOAD derived from the MAP signal is used.

Edge if set then the rising rather than falling edge of the input signal is used as the significant edge at 45 degrees BTDC point. 

Magnetic if set uses magnetic type input which only uses one edge of the input. Then it will use the starting ignition from the full load 800 rpm ignition map location while cranking or speed is low, else a logic type input is assumed as obtained from a Hall or Optical sensor. This changes the timing input switching point from the 0.5 volts appropriate for a variable reluctance sensor to 2.2 volts suitable for a logic type sensor.

Tacho if set the then the LED output will produce a tacho pulse for every timing event. No Tacho if set the then the LED output will perform the LED limit function rather than produce a tacho pulse for every timing event. Note the Tacho will show 3,800 rpm if the engine is stopped and the throttle is at TPS min, this is a maintenance aid.

Fuel_Pump will use the LED output to drive a fuel pump relay rather than tacho or tell tail light function. The relay coil winding is grounded by this output line.

Delay_Angle is the angle between the selected timing tooth and a point 45°BTDC this is in degrees, note this now has the range of 45° so it now more flexible. If high ignition advances at high speed are required then reduce the value of Miss to MAM and increase Delay Angle accordingly.
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This is in effect an electronic adjustment of timing.

Teeth is the number of teeth on the crank timing wheel including missing teeth.

Miss_to_MAM is the number of teeth from the tooth after the missing teeth to a point less than a tooth angle from the most advanced ignition point at 45°BTDC.

Min_Speed is the minimum engine speed for fuel and ignition to be active.

Max Tooth is maximum allowable tooth time for missing tooth detection, 100mS typical. 

ERROR CODES

When an sensor error is detected by the system the error warning light will give an indication of the failure. When the engine is running the light will be off if there are no errors and on if the speed is at the light limit speed. When the engine is not running the light will be on if there are no errors. If there are errors when the engine is not running then the light will flash a coded message to indicate which error has occurred. 

Each error code consists of two numbers counted out in flashes thus for code 2 3 the light will flash twice then be on for 1 second and then flash 3 times. 

If there is more than one error then each code will be flashed in sequence with 5 seconds between codes. 

GEMSCOM displays Error bits from left to right Bit 7 to Bit 0.

Code

failure

Bit 0

1 1

Throttle position sensor 

Throttle position incorrectly adjusted or not connected. 

Bit 1

1 2

MAP sensor

The manifold pressure sensor is faulty or not connected.

Bit 2

1 3

Air Temperature 

Air temperature sensor short circuit or sensor low.

Bit 3

1 4

Coolant Temperature

Air temperature sensor high or air temperature sensor open circuit. 

Bit 4

2 1

Air Pressure

Air pressure sensor output low or not connected. 

Bit 6

2 5

Oxygen Sensor

The oxygen sensor has failed to switch when enabled.

Bit 7

2 4

Checksum Error

Fuelling and ignition data has been reprogrammed without resetting the checksum or data memory has been corrupted and should be uploaded again, or a comparison made.

DISPLAY PARAMETERS

S*park mod this is the parameter that is effected by the left and right arrow keys to vary the current spark advance and has a range of (22.5°.

ERROR is a binary encoded byte where the leftmost bit if a 1 means that the check sum of the non-volatile memory that holds the configuration data, options tables and maps does not tally. Use the compare function in GEMSCOM to check if no errors then just use the "c" key to correct.

The rightmost or least significant bit indicates a throttle position sensor failure. The next right most bit is a MAP sensor failure. Next is the air sensor followed by coolant. In summary:

Checksum,OX, ,BAR,Coolant,Air,MAP,TPS

TPS raw the unscaled throttle position sensor range 0-255.

Throttle the scaled signal range 0-130.

LOAD this is the engine load used for maps range 0-130.

Spark_adv the current ignition map value, range 0 to 45°.

Spark_(mod) after Spark mod.

Spark_Out includes any Idle Spark.

Pressure Raw the unscaled MAP/BAR/AUX input 0-255.

Air_Pressure range 0-107 kPa.

Air_Prsr_F barometric correction factor +/-15%.

Battery the current battery voltage 0-16 volts.

Bat_Comp_F the additional injector open time in µSec.

Air_Temp in degrees Celsius.

Air_Temp_F correction of fuel due to air temp +/-30%.

Cool_Tmp_F correction of fuel due to coolant warm-up 0-250%.

Coolant in degrees Celsius.

Charge_Time the coil on time in microseconds.

MAP_as_LOAD is the MAP signal scaled for load, range 0-130.

IGNMISS version 1.17

This is designed to be used with distributed spark high data rate timing patterns with various missing teeth arangements.

The speed site for the ignition map are selected using the speed table. Only ignition #1 is valid.

System configuration

Bosch 60-2

Option
4 Cylinder
6 Cylinder
8 Cylinder

Sectors
1
1


1

Actual teeth
60
60
60

Spark teeth
30
20
15

Tooth Run 1
58
58
58

Tooth Run 2




Tooth Run 3




Tooth Run 4




Missed T#1
28
18
13

Missed T#2
29
19
14

Missed T#3




Missed T#4




Missed T#5




Missed T#6




Missed T#7




Missed T#8




Max Dwell
27
17
11

Min Dwell
1.0 teeth
1
1

Ign Range
7.5 teeth
7.5
7.5

M/X Time
100%
100%
100%

Miss/Extra
-2
-2
-2

Bosch 36-1

Option
4 Cylinder
6 Cylinder
8 Cylinder

Sectors
1
1
1

Actual teeth
36
36
36

Spark teeth
18
12
9

Tooth Run 1
35
35
35

Tooth Run 2




Tooth Run 3




Tooth Run 4




Missed T#1
17
11
8

Missed T#2




Missed T#3




Missed T#4




Missed T#5




Missed T#6




Missed T#7




Missed T#8




Max Dwell
17
17
11

Min Dwell
1.0 teeth
1
1

Ign Range
4.5 teeth
4.5
4.5

M/X Time
50%
50%
50%

Miss/Extra
-1
-1
-1

Appendix A
PIN OUT

The 15 way AMP connector junior timer type, is numbered with  the longer 8 insert line at the bottom left to right. 


   9   10   11   12   13   14   15


1
2
3
4
5
6
7
8




Shell entry view

PIN

FUNCTION

1

ignition output to second coil

2

Hall/Opto power a nominal 12 volt output

3

LED TACHO output may drive 4 watt 12 volt filament lamp 

4

Analogue ground for sensors

5

Throttle pot wiper input

6

Sensor power a nominal 5.0 volt output

7

Air temperature sensor input

8

Ignition output to first coil

9

Timing sensor input

10

Serial output to PC

11

Serial input from PC

12

Coolant temperature sensor input

13

Auxiliary input not used

14

Power input from battery

15

Power return to battery also ground for serial coms, 



and timing signal

Appendix B
MOUNTING

There  a  some  environmental considerations  to  be  taken  into account when selecting a mounting site for the unit. 

Since the unit is small and can dissipate upto 80 Watts the  unit should  be  fixed ideally to metal of the chassis away  from  any other heat sources.  

Since  the  case is not sealed it should be kept  away  from  the weather and other contaminants.  An ideal mounting location would be  the  drivers side of the engine bulk head with  the  internal light emitting diode visible. 
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