
SICO3M, SICO3M FD

General
The signal converter SICO3M can acquire signals from
its voltage inputs, digital inputs (e.g. frequency signals),
serial input (e.g. GPS signals) and logical signal input,
and output these signals to a PC, voltage output, digital
output,  and  logical  signal  output.  Additionally,  the
SICO3M can also receive and transmit signals from up
to two CANs  (Controller  Area Network)  and  one  LIN
(Local Interconnect  Network)  subbus.  Additionally, the
SICO3M FD supports also up to two CAN FD.

Before using the signal converter, it must first be set up
by  defining  a  parameter  set  with  the  PC  program
TEMES (which requires a PC with a USB 2.0 port and
at least Windows XP).

Figure 1: Signal converter SICO3M.

Sample Rate
The input signals can be acquired at two different sam-
ple rates. The first sample rate is the basic sample rate
which can be set to integer multiples of 100 µs, and the
second sample rate is an integer multiple of the basic
sample  rate.  The  slower  second  sample  rate  is
1 to 256 times larger and should also not be larger than
15 s. Note, that a high sample rate of 10 kHz is only
working for simple/limited configurations.

The signal converter has a further cycle which runs at a
user  adjustable  rate  (with  a  default  value  of  10 ms).
This  cycle  is  used  for  CAN  signals,  LIN signals  and
calculated signals.

Finally,  the  SICO3M  has  a  cycle  with  a  low  priority
which runs at a fixed rate of 10 ms. This cycle is used
for logical input/output signals and display refresh.

Note, that the update rate of the D/A converter is limited
to 0.3 ms or larger.

Voltage Input Signals
The signal converter can acquire up to 8 voltage signals
with  a  resolution  of  12 bits.  These  signals  can  be
measured within the voltage range from 0 V to 5.12 V
where 0 V corresponds to bit  value 0, and where 5 V
corresponds to bit value 64000 (= 16  4000). However,
the signals can lie within the range from -30 V to 30 V
without a negative impact on other signals. The internal
impedance of each voltage input is greater than 10 MW.

Each voltage signal input connector has a pin to supply
a preamplifier with the operating voltage (decreased by
about 1 V) of the signal converter.

The  voltage  signals  are  sampled  with  10  kHz  and
represented by the average value over a period of the
corresponding sample rate.

If  at most 5 voltages are acquired, the voltage signal
can  optionally  be  further  smoothed  with  a  4fold
averaging. Otherwise the voltage signal can optionally
be further smoothed with a 2fold averaging instead.

Voltage input signals can optionally be linearized via a
table look-up during the calculation cycle. For this pur-
pose,  user  defined  characteristic  curves  are  used.
Look-up values for input values, which lie between two
sample points, are obtained by linear interpolation.

Digital Input Signals
The signal converter has three channels for digital sig-
nals:

Frequency  Signal: The  input  voltage  level  (TTL,
CMOS) may lie within the range from 0 V to 20 V.  The
frequencies to be measured may lie in the range from
0.1 Hz  to  100 kHz.  Note  that  the  sum over  all  three
input  frequencies  must  not  be  greater  than 100 kHz.
The digital signal can be triggered either with the raising
edge or the falling edge of the input signal, and is repre-
sented by the average value over a period of the sam-
ple rate.

Switch State: Depending on the voltage level  of  the
digital input, the digital signal is taken either as bit val-
ue 0 or as bit value 1. This signal type can be used for
markers  or  to  reset  counter  readings (see  calculated
signals).

Pulse Width: The pulse width to be measured may lie
in the range from 1 µs to 546 ms. The signal resolution
is  from 8.333 ns  to  8.533 µs  (in  9 steps).  The  digital
signal is represented by the average value over a peri-
od of the sample rate.

Counter: The 16-bit wrap-around counter is incremen-
ted by one after each pulse.
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Serial Ports
The signal converter has two serial ports. The first se-
rial port is used for the communication between signal
converter and host PC (RS232). The 2nd serial port can
be used by one of the following items:

GPS  receiver: The  2nd serial  port  can  be  used  to
receive NMEA sentences of a GPS receiver. The NMEA
receiver supports the messages GGA, VTG and RMC.
Following  unsigned  16-bit  signals  can  be  extracted:
Message  counter,  time  (resolution:  0.01  s),  speed
(resolution: 0.01 kph), height (resolution: 0.1 m; lowest
height: 500 m below sea level), number of visible satel-
lites. Following signed 32-bit signals can be extracted:
longitude,  latitude  (with  a  resolution  of  1/600000  de-
gree).

F6 protocol: The 2nd serial port can be used to acquire
up to 16 signals via the f6 protocol.

LIN subbus: The 2nd serial port can be used to access
a  LIN  subbus  via  the  optionally  available  adapter
LIN719/SICO(LOG). See also section LIN.

Logical Input Signals
The  signal  converter  has  three  16-bit  input  signals,
which can be (in groups of 8 bits) fed into the converter
over an I²C-bus. For each of the three 16-bit signals, a
bus address for the lower significant byte,  and a bus
address for the higher significant byte can be specified.
External devices (which are connected to the converter)
have bus addresses from 0 to 7. 

Logical Output Signals
The signal converter can also output up to three 16-bit
signals (in groups of 8 bits). For each of the 16-bit sig-
nals, a bus address for the lower significant byte, and a
bus address for the higher significant byte can be speci-
fied. Bus addresses of external  devices lie  within the
range from 0 to 7.

Voltage Output Signals
The  signal  converter  has  four  12-bit-D/A-converter-
channels. The output voltage lies within the range from
0 V to 5 V. Each output has an internal impedance of
510 W. Note, that the update rate of the D/A converter is
limited to 0.3 ms or larger.

Digital Output Signals
If a digital channel is not used as signal input, it can be
used as signal output:

Frequency signal (fMin < fMax):  The output voltage level
(TTL, CMOS) is either 0 V or 5 V.  The frequency output
may lie within the range from 2 Hz to 100 kHz.

PWM signal (fMin = fMax): The output voltage level (TTL,
CMOS)  is  a  frequency  signal  0 V  or  5 V  with  a  fre-
quency of fMin, and a duty cycle depending on the signal
source and assignment.

Switch state (fMin > fMax): The output voltage level (TTL,
CMOS) is  either  0 V or  5 V depending on the signal
source and assignment.

CAN
The signal converter  can be connected to two  CANs
(Controller Area Network). Each of the two CAN chan-
nels  has  the  ability  to  receive  and  to  transmit  up  to
32 CAN messages (with either 11-bit or 29-bit message
identifiers). The messages are refreshed during the cal-
culation cycle.

Input signals are embedded within a received message.
To  extract  them,  following  properties  are  supported:
start  bit within  a  message,  bit  length (max.  32 bits),
data type (unsigned or signed) and byte order (Intel or
Motorola).

The signal converter hardware (physical layer) is com-
patible to a high speed CAN  (which is usually run at
125 kBit/s, 500 kBit/s or 1 MBit/s). An optional adapter
integrates the signal converter with a low speed CAN
(which is usually run at 83.3 kBit/s, 100 kBit/s or 125
kBit/s).

Note, that each of the two ends of a high speed CAN
must be terminated (typically with a 120 W resistor be-
tween CAN_H-wire and CAN_L-wire).

If the CAN signals can be assigned freely, then follow-
ing rules should be followed in order to reduce the com-
putational complexity:

● Choose Intel as byte-alignment

● Choose 16-bit or 32-bit as data type

● DWORD-align the start  bit:  0, 32. If  not  possible,
then WORD-align the start bit: 0, 16, 32, 48. (If not
possible, then try BYTE-alignment: 0, 8, 16, 24, 32,
40, 48, 56.)

● Avoid further linear transformations

CAN FD
The  SICO3M  does  not  support  a  CAN FD.  The
SICO3M FD on the other hand supports additionally up
to  two  CAN FD.  See  section  SICO3M FD for  further
information.

Another  method  to  access  a  CAN FD  is  a  CAN FD
router which maps the CAN FD messages to a CAN,
like  PCAN  Router  FD from  PEAK-System  Technik
GmbH.

LIN
The 2nd serial port of the SICO3M can be used over the
optionally  available  adapter  LIN719/SICO(LOG)  to
access a LIN subbus (Local Interconnect Network).  It
can be configured to work either as a master control
unit or as a slave control unit. The SICO3M can receive
or transmit up to 8 LIN messages. The messages (to be
received or to be transmitted) are refreshed during the
calculation cycle.

Input signals are embedded within a received message.
To  extract  them,  following  properties  are  supported:
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start bit within a message, bit length (max. 32 bits), data
type  (unsigned  or  signed)  and  byte  order  (Intel  or
Motorola).  Multiplex  signals  are  only  supported  for
message  reception  (and  not  for  transmission).
However, the SICO3M ignores bus-sleep-requests and
wake-up-signals.

As  master  control  unit,  the  SICO3M  supports  one
schedule  table  with  up  to  16 identifier-delay-entries
(where  the  delay  must  be  an  integer  multiple  of  the
calculation cycle time).

If the LIN signals can be assigned freely, then following
rules should be followed in order to reduce the com-
putational complexity:

● Choose Intel as byte-alignment

● Choose 16-bit or 32-bit as data type

● DWORD-align the start  bit:  0,  32.  If  not possible,
then WORD-align the start bit: 0, 16, 32, 48. (If not
possible, then try BYTE-alignment: 0, 8, 16, 24, 32,
40, 48, 56.)

● Avoid further linear transformations

Calculated Signals
The  signal  converter  supports  operations  with  signal
values. For this purpose the signal values are treated
as signed 32-bit integer values with little-endian (= Intel)
byte order. Following operations are already built in the
firmware: constant value; basic arithmetic (sum, differ-
ence, product, ratio); bit manipulations (AND, OR, XOR,
mirror bits, byte order change from Intel to Motorola and
vice versa); comparisons (=, <,  £); condition (use sig-
nal s1 if condition is true, otherwise use signal s2); delay

(e.g. for derivation or signal filtering); counter operations
(e.g. for 32-bit-counters or for integration).

More complex operations can be obtained by using the
result of a single operation as an operand for following
operations.

Power Control
When  using  the  ON/CAN2 connector  to  control  the
power  state  of  the signal  converter,  the power  slider
should be left turned off.

Real Time Clock
The signal converter has a built-in real time clock. A 32-
bit  time stamp is  derived from current  date  and time
with a resolution of 1 s. This time stamp represents the
seconds from the beginning of the year 1970 to the ac-
tual point in time.

If, however, the real time clock is not available, the time
stamp is set to zero. Note, that the real time clock is not
automatically adjusted for daylight saving changes.

Technical Data
Power supply: 8 V to 16 V DC

Current consumption
(@ 12 V DC):

ca.  60  mA  (SICO3M FD:
additionally 10 mA per used CAN
FD channel)

Sample rate: 1  ms  (with  limited  abilities:
100 µs) or slower

CAN bus: ISO11898-1 compliant

Box  size  without
plugs,  sockets,  but-
tons and sliders:

80 mm  60 mm  26 mm
(SICO3M FD: 85 mm  60 mm 
26 mm)

Weight: 0.15 kg (SICO3M FD: 0.16 kg)

PC Software
The  signal  converter  can  be  set  up  with  the  PC
software TEMES. TEMES requires a PC with a USB 2.0
port and at least Windows XP. The current version can
be downloaded from the Internet 
(http://tellert.de/?product=TEMES).

Further functions of TEMES are:

● Online-Calibration:  The voltage input signals can
be  calibrated  either  at  one  known  point  (offset
adjustment)  or  at  two  known  points  (two-point
calibration).

● Online-View:  The  online-view  displays  a  curve
chart of the current signal values in the upper part
of the window. The lower part of the window is used
to  display  these  values  as  numbers  in  physical
units.

Following TEMES functions require  an optional  avail-
able single-PC license:

● Import of ASCII files:  Measurements can be im-
ported from ASCII files.

Scope of Supply
The delivery of a signal converter SICO3M includes:

● SICO3M box

● 4-pin-cable  for  power  supply  (12 V DC) and CAN
with open wire ends

● PC-connection cable with either a USB plug or a 9-
pin SUB-D-socket

● PC-software (TEMES, which requires a computer
with a USB 2.0 port and at least Windows XP)

Optional Accessories
General accessories:

● Power transformer (Euro plug; 100-230 V AC; 50-
60 Hz)

● Low speed CAN adapter  LCC719 (to connect the
SICO3M to a low speed CAN)

● Power-off delay POD8

Accessories for digital input:

● Hall  effect  sensor HS-M10X1 (to  detect  passing
magnets)
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● Hall effect sensor FPS (to measure the frequency
of steal teeth wheels)

● Preamplifier PP1 for AC-coupled signals (for mag-
netic sensors)

Accessories for voltage input:

● Differential Input Amplifier DIA1/DIA2

● DC-bridge amplifier DCBA1ME/DCBA2ME

● Temperature sensor PT100M/PT1000M

● NTC temperature sensor  NTC10K (operating point
25 °C) and NTC2K (operating point 66 °C) for tem-
peratures from –40 °C to 150 °C

● Thermal sensor amplifier TH1M/TH2M

Accessories for logical signals:

● Input for eight logical signals LI8M

● Output for eight logical signals LO8M

Accessories for the RS232 connector:

● GPS receiver HS10G/HS16G or GPS10G/GPS16G

● External display ED12

● LIN adapter LIN719/SICO(LOG)

Accessories for the ED1 connector:

● External display ED9

Factory Reset
By pressing both the  B1 button together with the  B2
button while starting up the device, no configuration is
loaded. This can be used as a factory reset.

Performance
The settings of working online TEMES charts are listed
as follows:

Sample
rate [ms]

Number of
16-bit

channels

Speed
[KiB/s]

0.2 1 9.8

0.3 2 13

0.4 3 15

0.6 4 13

0.7 5 14

0.8 6 15

0.9 7 15

1.1 8 14

2 15 15

2.1 16 15

5 38 15

10 77 15

SICO3M FD
The  SICO3M FD  supports  additionally  up  to  two
CAN FD. Each CAN FD channel is limited to 8 Mbps, 2
KiB  RAM  and  no  support  for  remote  frames.  The
additional current consumption is about 10 mA per used
CAN FD channel (at 12 V).

Figure 2: Signal converter SICO3M FD.

Each of  the two CAN FD channels  has  the ability  to
receive or to transmit up to 31 CAN FD messages (with
either  11-bit  or  29-bit  message identifiers).  The mes-
sages are refreshed during the calculation cycle.
Input signals are embedded within a received message.
To  extract  them,  following  properties  are  supported:
start  bit within  a  message,  bit  length (max.  32 bits),
data type (unsigned or signed) and byte order (Intel or
Motorola).

Note, that each of the two ends of a CAN FD must be
terminated  (typically  with  a  120 W resistor  between
CAN_H-wire and CAN_L-wire).

If  the  CAN FD  signals  can  be  assigned  freely,  then
following rules should be followed in order to reduce the
computational complexity:

● Choose Intel as byte-alignment

● Choose 16-bit or 32-bit as data type

● DWORD-align the start bit: 0, 32, … If not possible,
then WORD-align the start bit: 0, 16, 32, 48, ... (If
not possible, then try BYTE-alignment: 0, 8, 16, 24,
32, 40, 48, 56, ...)

● Avoid further linear transformations
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POWER/CAN_FD1: This  plug  supplies  the  signal
converter  with  voltage  and  connects  the  signal
converter to CAN_FD1.

Pin Assignment Old Wire
Color

Wire 
Color

1 Supplying voltage UB (8 V to 
16 V DC inverse-polarity pro-
tected)

Red Brown

2 Ground Brown White

3 CAN_L (CAN_FD1) Black Blue

4 CAN_H (CAN_FD1) Orange Black

POWER/CAN_FD2: This  plug  supplies  the  signal
converter  with  voltage  and  connects  the  signal
converter to CAN_FD2.

Pin Assignment Old Wire
Color

Wire 
Color

1 Supplying voltage UB (8 V to 
16 V DC inverse-polarity pro-
tected)

Red Brown

2 Ground Brown White

3 CAN_L (CAN_FD2) Black Blue

4 CAN_H (CAN_FD2) Orange Black

More Information (Internet)
The SICO3M homepage is available at:

http://www.tellert.de/?product=sico3m
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Pin Assignment
The sockets and plugs of  the SICO3M are manufac-
tured by  Binder and parts  of  Binder  Series 719.  The
socket  pins  (in  front  view)  are  numbered  clockwise
starting with the first pin after 12 o'clock position. The
plug pins are numbered correspondingly anti-clockwise.
The first pin is respectively labeled at the solder side
(back view).

Figure 3: SICO3M pin assignment.

POWER/CAN1: This plug supplies the signal converter
with  voltage  and  connects  the  signal  converter  to
CAN1.

Pin Assignment Old Wire
Color

Wire 
Color

1 Supplying voltage UB (8 V to 
16 V DC inverse-polarity pro-
tected)

Red Brown

2 Ground Brown White

3 CAN_L (CAN1) Black Blue

4 CAN_H (CAN1) Orange Black

ON/CAN2: This plug provides a power control input and
connects the signal converter to CAN2.

Pin Assignment Old Wire
Color

Wire 
Color

1 Power control input (8 V to 
16 V DC)

Red Brown

2 Ground Brown White

3 CAN_L (CAN2) Black Blue

4 CAN_H (CAN2) Orange Black

RS232/GPS: This plug provides two serial ports.

Pin Assignment 9-pin SUB-D plug of host PC

1 TX1 Pin 2

2 Ground Pin 5

3 RX1 Pin 3

4 UB – 0.5 V or
TX2

RS232 switch up: UB – 0.5 V
RS232 switch down: TX2

5 RX2

LIO: This  socket  provides  access  to  the  I²C bus  for
logical input and output signals.
Pin Assignment

1 UB – 0.5 V

2 Ground

3 SDA (serial data line)

4 SCL (serial clock line)

AOUT1...4: These  sockets  provide  outputs  for  the
voltage output signals (Tupdate ≥ 0.3 ms).
Pin Assignment

1 Analog output 1: 0...5.12 V, Ri = 510 
2 Analog output 2: 0...5.12 V, Ri = 510 
3 Analog output 3: 0...5.12 V, Ri = 510 
4 Analog output 4: 0...5.12 V, Ri = 510 
5 Ground

AIN1+2, ..., AIN7+8: These sockets provide inputs for
the voltage input signals.
Pin Assignment

1 UB – 0.5 V

2 Ground

3 Analog input 1 (…7)

4 Analog input 2 (…8)

5 5.12  V  reference  voltage  (max.  50  mA  for
AIN1+2...AIN7+8)

FIN/FOUT 1, ..., FIN/FOUT 3: These sockets provide a
connection to the digital (frequency) signals.
Pin AssignmentUB – 0.5 V

1 UB – 0.5 V

2 Ground

3 Digital input 1 (…3) connected over 100 k to 5 V

4 Frequency output 
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