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STIM210 Multi - Axis Gyro Module

1 FEATURES
Miniature package
Low noise
Low bias instability
Excellent performance in vibration and shock environments
1, 2 or 3 axes offered in same package
0 Electronically calibrated axis alignment
Single-crystal silicon technology
o No intrinsic wear-out effects
Insensitive to magnetic fields
Full EMI compliance
Digital interface, RS422
Fully configurable:
o 5 different sample rates
o 5 different bandwidths
o LP filter -3dB frequency can be set individually
for each axis ‘ XAXIS H GYRO DRIVE h
0 RS422 protocol, bit-rate and line termination
0 Selectable output unit: angular rate [deg/s], ‘ ovro H pvas P
incremental angle [deg], average angular rate ‘ ZAS GYRO DRIVE g \
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2 GENERAL DESCRIPTION REFERENCES

STIM210 is a cluster of 1, 2 or 3 high accuracy MEMS-based Figure 2-1: STIM210 FUNCTION BLOCK DIAGRAM
gyros in a miniature package. Any configuration of axes can be

provided. Each axis is factory-calibrated for bias, sensitivity and compensated for temperature effects to provide high-
accuracy measurements in the temperature range -40°C to +85°C. The unit runs off a single +5V supply.

STIM210 communicates via a standard high-level RS422 interface. The use of a 32 bit RISC ARM microcontroller
provides flexibility in the configuration, like choice of output unit, sample rate, LP filter -3dB frequency and RS422 bit-
rate and protocol parameters. All configurable parameters can be defined when ordering or set by customer.

When STIM210 is powered up, it will perform an internal system check and synchronise the gyros. As an
acknowledgement of the complete power-up sequence, it will provide special datagrams containing data, like part
number, serial number, number of active axis and configuration parameters as mentioned above. STIM210 will then
automatically proceed to provide measurement data. Connect power and STIM210 will provide accurate gyro
measurements over the RS422 interface without any interaction with the device.

The measurement data is transmitted as packages of data on a fixed format (datagram) at intervals given by the
sample rate. The datagram is in binary coded format in order to have an efficient transfer of data. In addition to the
measurement data itself, the datagram contains an identifier, a status byte and a CRC (Cyclic Redundancy Check)
byte to provide high degree of fault detection in the transmissions. The status byte will flag any detected errors in the
system.

For more advanced users, the gyro may be put in Service Mode. In this mode all the configuration parameters can be
intermediately or permanently changed by overwriting the current settings in the flash memory. In Service Mode the
commands and responses are in a human readable format; to enable the use of terminal-type software during typical
product integration. Service Mode also provides the ability to perform single measurements, perform diagnostics and
obtain a higher detail level of detected errors reported in the status byte.
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4  DEFINITIONS AND ABBREVIATIONS USED IN DOCUMENT
4.1 Definitions

1g = 9.80665m/s’

4.2 Abbreviations

Table 4-1: Abbreviations

ABBREVIATION | FULL NAME
BSL Best Straight Line
CIC-filter Cascaded Integrator Comb filter
CR Carriage Return
FS Full-Scale
LF Line Feed
LP filter Low-Pass filter
Isb Least significant bit
LSB Least Significant Byte
MSB Most Significant Byte
thd to be defined
TOV Time Of Validity

5 ABSOLUTE MAXIMUM RATINGS

Stresses beyond those listed in Table 5-1 may cause permanent damage to the device.

Exposure to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

Table 5-1: Absolute maximum ratings

Parameter Rating Comment

Mechanical shock 1 500g/0.5ms half-sine Any direction. Ref: MIL STD-883G

ESD human body model +2kV Ref: JEDEC/ESDA JS-001

Storage temperature -55°C to +90°C Up to 1000 hours

VSUP to GND -0.5to0 +7V

RxD+ or RxD- to GND -0.3V to +7V

RxD+ to RxD- 6V with120q Li ne Ter mination =

TxD+ or TxD- to GND -8V to +8V

ExtTrig to GND -0.3Vto +7V

TOV to GND -0.3V to +7V

NRST to GND -0.3V to +7V

Chassis to GND 500V

Helium sensitivity Not to be exposed to helium concentrations higher
than those normally found in the atmosphere

6 SPECIFICATIONS

Table 6-1: Operating conditions

Parameter Conditions Min Nom Max Unit Note
INPUT RANGE +400 °ls

POWER SUPPLY 4.5 5.0 5.5 \Y

OPERATING TEMPERATURE -40 +85 °C

TS1545 rev.17 3/52 April 2017
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Table 6-2: Functional specifications, general

STIM210 Multi - Axis Gyro Module

Parameter Conditions Min Nom Max Unit Note
POWER CONSUMPTION
Power consumption 1.5 W
TIMING
Start-Up time after Power-On 0.3 S 1
Time to transmit after Reset 0.2 s 2
Time to valid data 0.7 S 3
T=+25°C 1 S 3
RS422 Bit-Rate ref. Table 6-5
RS422 Bit-Rate Accuracy +1 %
RS422 PROTOCOL
Start Bit 1 bit
Data Length 8 bits
Parity None 4
Stop-bits 1 bit 4
RS422 LINE TERMINATION
Input resistance Line termination = ON 120 o]
Input resistance Line termination = OFF 48 125 kq
RESET (NRST PIN)
Logic levels fihi gho 2.3 \%
il owo 0.6 Vv
Minimum hold time for reset 1 us
Pull-Up Resistor 80 100 kq
EXTERNAL TRIGGER
Logic levels Ahigho 2.3 Vv
il owo 0.6 Vv
Trigger Negative transition
Mi ni mum Ahigho ti 250 ns 5
text hi
Mini mum Al owo tir 250 ns 5
text lo
Delay from external trigger to start 86 us 5
of transmission, tey g
Time between triggers Measurement.unit:
angular rate 0.5 127 ms 6,7
incremental angle 0.5 127 ms 6,8
average rate 0.5 65 ms 6,9
integrated angle 0.5 8 ms 6,10
Pull-Up Resistor 40 50 kq
Latency 1000 Us
TIME OF VALIDITY (TOV PIN)
Output configuration Open drain
Internal Pull-Up Resistor to Vsup 10 kq
Sink capability 50 mA
TOV active level Active il
Minimum time of TOV, tiy min 50 us 11
Delay from internal time-tick to
TOV active, tioy qi 0.5 6 HS 1
Delgy_ from TOV il 80 us 11
transmission, ty g
CHASSIS
Isolation resistance chassis to 500V 100 Mq

GND (pin 15)

Note 1: Time from Power-On to start of datagram transmissions (starting with part-number datagram)

Note 2: Time from Reset release to start of datagram transmissions (starting with part-number datagram)
Note 3: Time from Power-On or Reset to the reset of the Start-Up bit (Bit 6 in the STATUS byte ref. Table 6-13).

During this period the output data should be regarded as non-valid
Note 4: Other values can be configured, ref. Table 6-5

Note 5: For definition, ref. Figure 8-3

Note 6: If time between triggers is longer than 127ms, the sample counter will over-run
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Note 7: Time between triggers should be carefully evaluated as long time between triggers in combination with high
bandwidths could lead to issues related to folding
Note 8: If time between triggers is longer than 8ms, an overload may occur in the incremental angle. An overload will
be flagged in the status byte, ref. Table 6-13
Note 9: If time between triggers is longer than specified, the accuracy of average rate may be reduced
Note 10: If time between triggers is longer than specified, the integrated angle may have wrapped several times and
hence the change in angle from last sample will not be possible to calculate
Note 11: For definition, ref. Figure 8-4 and Figure 8-5

Table 6-3: Functional specifications, gyros
Parameter Conditions Min Nom Max Unit Note
Full Scale (FS) +400 °ls 1
Resolution 24 bits
0.22 °/h
Scale Factor Accuracy 500 ppm
Non-Linearity +200°/s 15 ppm 2
+400°/s 25 ppm 2
Bandwidth (-3dB) 262 Hz 3
Sample Rate 2000 samples/s 4
Group Delay 1.6 ms 5
Bias Range -250 0 +250 °/h
Bias Run-Run 4 °/h
Bias error over temperature Static temperatures 9 °/h 6
Bias error over temperature gradients | ¢l < +1°C/min 10 °/h 7
Bias Instability Allan Variance @25°C 0.3 °/h
Angular Random Walk Allan Variance @25°C 0.15 °/ahr
Linear Acceleration Effect 7 °/h Ig 8
Vibration Rectification Coefficient Ref. Figure 6-1 °/h /gzrms
Misalignment
STIM210X,Y,Z (1 axis version) 5 mrad 9
STIM210XY,XZ,YZ (2 axis version) 5 mrad 9
STIM210 (3 axis version) 1 mrad 9

Note 1: Output is monotonous and will saturate at +480°/s
Note 2: Largest deviation from BSL (Best Straight Line) over the range specified

Note 3: Low-pass filter -3dB frequency can be configured, ref. Table 6-5 and section 6.1.4
Note 4: Other values can be configured, ref. Table 6-5
Note 5: Specified group delay is valid for a filter setting = 262Hz. See Table 6-5 to find group delay for other filter-

settings. Total delay to start of datagram transmission = group delay + 0.5ms + tigy g1 + to_a
Note 6: rms-value calculated on the residuals at static temperatures over the temperature range

Note 7: rms-value calculated on the residual over two temperature-cycles, ref. Figure 6-5
Note 8: Section 7.2 gives advice on sensitive directions
Note 9: Ref. Figure 6-2 for definition of reference points used in axes alignment
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Figure 6-1: Nominal VRC at 59 rms for gyros
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Figure 6-2: Reference points for alignment of axes

Table 6-4: Functional specifications, temperature

STIM210 Multi - Axis Gyro Module

Parameter Conditions Min Nom Max Unit Note
Bias Accuracy @25°C +5 °C 1
Scale factor accuracy +5 %

Note 1: Temperature is calibrated to reflect ambient temperature and not the internal temperature.
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STIM210 Multi - Axis Gyro Module
6.1 TYPICAL PERFORMANCE CHARACTERISTICS

6.1.1 Root Allan Variance

Angular rate [*/h]

T
10' 10° 10° 10*
Averaging time, t [s]

10

Figure 6-3: Typical Root Allan-Variance

6.1.2 Initial bias drift

Rate bias [°/h]

.60+ -

T T
0 20 40 60 80 100 120
Time [min]

Figure 6-4: Typical normalized initial bias drift
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6.1.3 Bias drift over temperature

STIM210 Multi - Axis Gyro Module
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Figure 6-5: Typical Bias drift over temperature
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6.1.4 Frequency characteristics
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Figure 6-6: Frequency characteristics with low-pass filter -3dB frequency set to 16Hz
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Figure 6-7: Frequency characteristics with low-pass filter -3dB frequency set to 33Hz

1rs T 0 10
o Magnitude
0.9 Phase Mt 0 =
0.8 N 2
. -10
0.7 _— 3 \
-20
. 06 AN 4 = g \
E AN & o %0
€ 05 — 5 o ]
<) AN &a =
g RN z g0
0.4 6 s
. -50
0.3 — 7 \ \
02 . ) -8 -60 ] J \ ;
0.1 S19 -70 |
0 -10 80 T s . B
0 50 100 150 200 250 10 10 10 10 10
Frequency (Hz) Frequency (Hz)

Figure 6-8: Frequency characteristics with low-pass filter -3dB frequency set to 66Hz
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Figure 6-9: Frequency characteristics with low-pass filter -3dB frequency set to 131Hz
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Figure 6-10: Frequency characteristics with low-pass filter -3dB frequency set to 262Hz
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6.2 Configurable parameters

Table 6-5: Configurable parameters

STIM210 Multi - Axis Gyro Module

Parameter

Configurations

Comments

DATAGRAM FORMAT

Standard

Extended

Rate and temperature

Rate and counter

Rate and latency

Rate, counter and latency

Rate, temperature and counter

Rate, temperature and latency

Rate, temperature, counter and
latency

Contains measurements and status byte
For future use

DATAGRAM TERMINATION

NONE
<CR><LF>

MEASUREMENT UNIT

Angular rate [°/s]
Incremental angle [°/sample]
Average angular rate [°/s]
Integrated angle [°]

SAMPLE RATE

125 samples/s
250 samples/s
500 samples/s
1000 samples/s
2000 samples/s
External trigger

LOW-PASS FILTER -3dB
FREQUENCY

-3dB freq.: Filter group
delay:
16Hz 23.4ms
33Hz 11.7ms
66Hz 5.9ms
131Hz 3.0ms
262Hz 1.6ms

Filter settings are independent of sample rate.
Low-pass filters are CIC type filters with linear
phase response.

Filter settings can be set individually for each
axis.

Total delay to the start of datagram
transmission = group delay + 0.5ms + tig, g +
to al

RS422 BIT-RATE

374400 bits/s
460800 bits/s
921600 bits/s
1843200 bits/s
User-defined

Some limitations apply to the use of 374400
and 460800 bits/s, dependent on chosen
sample rate and datagram format, ref Table
6-12.

For user-defined bit-rates, see section 10.5

RS422 PARITY None
Odd
Even
RS422 STOP-BITS 1 stop-bit
2 stop-bits
RS422 120q LINE OFF
TERMINATION ON

Refer to chapter 12 for information on how to configure STIM210 when ordering.
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6.3

Datagram specifications

STIM210 Multi - Axis Gyro Module

Table 6-6: Specification of the Part Number datagram

Byte# Bit# Specification
7 6 5 4 3 2 1 0
Part Number datagram identifier:
0 0 1 0 1 0 1 0 0 0x54 for datagrams without CR+LF termination
0 1 0 1 0 1 1 0 0x56 for standard datagrams w.CR+LF
1 0 0 0 0 | P13 | P1, | P1;, | P1, | Low nibble: 1.digit (BCD) of part number
High nibble: 2.digit (BCD) of part number
2 | P25 | P2 | P21 | P20 | P33 | P3| P31 | P3o || o pipple: 3.digit (BCD) of part number
High nibble: 4.digit (BCD) of part number
Pds | P42 | P4y | Pdo | PSs | P52 | POy PSo 1y oy pippe: 5.digit (BCD) of part number
0 0 1 0 1 1 0 1 |[ASCI | ch-Ar a6kx2b) #
High nibble: 6.digit (BCD) of part number
P6s | P6, | P61 | P6o | P75 | P72 | P70y | P70 1y oy ippe: 7.digit (BCD) of part number
High nibble: 8.digit (BCD) of part number
6 | P8 | P8 | P8 | P8 | P9 | P9, | POy | P9 || oy iple: 9.digit (BCD) of part number
0 0 1 0 1 1 0 1 |[ASCI| ch-atarg2bBy @
High nibble: 10.digit (BCD) of part number
8 |P10s|P10;|P10;| P10y P11 | P11, | P1L; |P1lo| oo 11.digit (BCD) of part number
High nibble: 12.digit (BCD) of part number
9 |PlLs| P11 | P1Ly | Plle| P135 | P13, | P13: | P130 || oy nipple: 13.digit (BCD) of part number
10 r . . . r r ; r Part number revision. Content of byte represents the ASCII character of the revision.
! e ° 4 8 2 : ° INumbering sfe,qufehce:fABo, é., AZO
Cyclic Redundancy Check is performed on all preceding bytes and is generated from the
11 [ Cs Cs Cq Cs [ C1 Co | polynomial:
x®+x* + x + 1, seed = OxFF
(12) 0 0 0 0 1 1 0 1 |<CR> only when <CR><LF> datagram termination have been chosen
(13) 0 0 0 0 1 0 1 0 | <LF> only when <CR><LF> datagram termination have been chosen
Table 6-7: Specification of the Serial Number datagram
Byte# Bit# Specification
7 6 5 4 3 2 1 0
Serial Number datagram identifier:
0 0 1 0 1 1 0 1 0 0x5A for datagrams without CR+LF termination
0 1 0 1 1 0 0 0 0x5C for standard datagrams w.CR+LF
1 0 1 0 0 1 1 1 0 [ASCllcharacter for letter fANO
High nibble: 1.digit (BCD) of serial number
2 | S1s | Sl | S| Slo | 82 | S2 | S2u | S20 || o nibble: 2.digit (BCD) of serial number
High nibble: 3.digit (BCD) of serial number
8 | S3:|S3 | S3:1 | S3 | S4s | S4 | S4u | S4o || o nible: 4.digit (BCD) of serial number
High nibble: 5.digit (BCD) of serial number
4 | S5 | S5 | S5 | S0 | Sbs | S62 | S61 | Sbo || o pipple: 6.digit (BCD) of serial number
High nibble: 7.digit (BCD) of serial number
5 | S7s|S72 | STu| STo | S8s | S8 | S81 | S8o || oy nibble: 8.digit (BCD) of serial number
High nibble: 9.digit (BCD) of serial number
6 | S9% | S% | S9 | S9 |S10)S10;|S10: | S100 || oy nipple: 10.digit (BCD) of serial number
High nibble: 11.digit (BCD) of serial number
7 |S1ls|S112| S1Ly | Sllo| S115 | S112| S11: | S1o || oy piple: 12.digit (BCD) of serial number
High nibble: 13.digit (BCD) of serial number
S135|S13; | S131| S130 | S145| S14, | S14: | Sl || () nipple: 14.digit (BCD) of serial number
9 X X X X X X X X__ | For future use.
10 X X X X X X X X | For future use.
Cyclic Redundancy Check is performed on all preceding bytes and is generated from the
11 [ Cs Cs Cq Cs [ C1 Co | polynomial:
X%+ x*+ x + 1, seed = OxFF
(12) 0 0 0 0 1 1 0 1 | <CR> only when <CR><LF> datagram termination have been chosen
(13) 0 0 0 0 1 0 1 0 | <LF> only when <CR><LF> datagram termination have been chosen
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STIM210 Multi - Axis Gyro Module

Specification of the Configuration datagram

Byte#

Bit#
7 6 5 4 3

2

1

0

Specification

0 0 1 0 1
0 0 1 0 1

0
0

0
1

Configuration datagram identifier:
0x28 for datagrams without CR+LF termination
0x2B for standard datagrams w.CR+LF

-
3
—
)
—
[
-
~
—
w

=
o

Part number revision. Content of byte represents the ASCII character of the
revision. Numbeff,i nfgA&s,e quBRM,ceé. A AZO

Firmware revision. Numbering sequenc

I
>

&

>

[

>

=

>

&

3 st

Hardware revision. Numberings equence: 0, 1, é, 255

X X X X X XXX XXX XPFPOo
XX X XXX XO0OO00OO0ORFr X X
XX X XXX XO0OO0ORrPFrPOXX
XX X XXX XORFrRPOPFrOXX
X X X X X POX X X X X XX

OQOO0OORFR X X X X X X X X X

OO RPPFPOX XXX XX X XX

OFRPOPFPOX X X X X X X X X

System configuration, Byte 1:

Z axis is inactive

Z axis is active

LP filter -3dB frequency for Z axis = 262Hz
LP filter -3dB frequency for Z axis = 131Hz
LP filter -3dB frequency for Z axis = 66Hz
LP filter -3dB frequency for Z axis = 33Hz
LP filter -3dB frequency for Z axis = 16Hz
Y-axis is inactive

Y-axis is active

LP filter -3dB frequency for Y axis = 262Hz
LP filter -3dB frequency for Y axis = 131Hz
LP filter -3dB frequency for Y axis = 66Hz
LP filter -3dB frequency for Y axis = 33Hz
LP filter -3dB frequency for Y axis = 16Hz

X X X X XX X X X XXX XPFPO
X XXX XXX XO0O00O0ORr X X
XXX XXX XXO0OO0OFrRPFPOXX
XXX XXX XXOFrRPORFrROXX

XX OOOOREFEPX XXX X XX

X X OORPPFPOOX X X X X X X

XX OPRPOPRPORPX X X X X XX

P OX X X X X X X X X X X X X

System configuration, Byte 2:

X-axis is inactive

X-axis is active

LP filter -3dB frequency for X axis = 262Hz
LP filter -3dB frequency for X axis = 131Hz
LP filter -3dB frequency for X axis = 66Hz
LP filter -3dB frequency for X axis = 33Hz
LP filter -3dB frequency for X axis = 16Hz
Sample rate = External trigger

Sample rate = 2000 samples/s

Sample rate = 1000 samples/s

Sample rate = 500 samples/s

Sample rate = 250 samples/s

Sample rate = 125 samples/s

Output unit = ANGULAR RATE

Output unit = other than ANGULAR RATE (ref. byte#8)

X XX X XX X X X X X XPO
X XX XXX XPOOOOX X
XXX XXX XPOORPFRXX
XXX XXX XPFPOFRPORFR XX
X X X XX POXX XXX XX

X X POOX X X X X X X X X

X X OPFPOX X X X X X X X X

P OX X X X X X X X X X X X

System configuration, Byte 3:
Datagram format = STANDARD
Datagram format = other than STANDARD (ref. byte#8)
Bit-rate = 1843200 bits/s

Bit-rate = 921600 bits/s

Bit-rate = 460800 bits/s

Bit-rate = 374400 bits/s

Bit-rate = User-defined, ref.section 10.5
Stop-bit=1

Stop-bits = 2

Parity = none

Parity = even

Parity = odd

Line termination = OFF

Line termination = ON

n
N
n
=}
n
@
[
IS
n
[~}

n
N

n
s

%]
o

STATUS byte. Ref.Table 6-13 for specification of the STATUS byte.

X X X X X X X X X OO0 OO
X X X X X X X X X OO O o
X X X X X X X X X PP OO
X X X X X X X X X » OFr O
P PO OOOOOOX X X X

OO PR RFPRFPPFPOOOX X X X

OORFRPRPFPOORFP, OOX X X X

P OPFRPOFRPORPEPOX X X X

System configuration, Byte 4:

Output unit = ANGULAR RATE

Output unit = INCREMENTAL ANGLE

Output unit = AVERAGE ANGULAR RATE

Output unit = INTEGRATED ANGLE

Datagram format = Standard

Datagram format = Extended

Datagram format = Rate and temperature,
Datagram format = Rate and counter,

Datagram format = Rate and latency

Datagram format = Rate, counter and latency
Datagram format = Rate, temperature and counter
Datagram format = Rate, temperature and latency
Datagram format = Rate, temperature, counter and latency
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STIM210 Multi - Axis Gyro Module

Byte# Bit# Specification
7 6 5 4 3 2 1 0
High nibble: Gyro range, x-axis
9 0 0 0 0 X X X X - 400°/s
Low nibble: Gyro range, y-axis
X X X X 0 0 0 0 - 400°/s
10 High nibble: Gyro range, z-axis
0 0 0 0 X X X X - 400°/s
1 c c c c c c c c Cyclic Redundancy Check is_ performed on all preceding bytes and is
7 6 i 4 3 2 * ° | generated from the polynomial: x% + x* + x + 1, seed = OxFF
(12) 0 0 0 0 1 1 0 1 | <CR> only when <CR><LF> datagram termination have been chosen
(13) 0 0 0 0 1 0 1 0 | <LF> only when <CR><LF> datagram termination have been chosen
Table 6-9: Specification of the Extended Error Information datagram
Byte# Bit# Specification
7 6 5 4 3 2 1 0
Extended Error Information datagram identifier:
0 0 0 1 0 1 1 1 0 0x2E for datagrams without CR+LF termination
0 0 1 0 1 1 1 1 0x2F for datagrams with CR+LF termination
1 E.o E.s E.; Es E/s E.4 E.s E.» Ref. Table 6-10
2 En E.o Eso Ees Es7 Ess Egs Es4 Ref. Table 6-10
3 Ess Es> Es1 Eeo Eso Esg Es; Esg Ref. Table 6-10
4 Ess Esa Ess Es, Es; Eso E4o Es Ref. Table 6-10
5 E4 Ess Ess Eus Ess Es Ea Eso Ref. Table 6-10
6 E3g Ess Es; E3s E3s Ez4 Ess Es» Ref. Table 6-10
7 E31 E30 Ezg Ezg Ez7 Eze E25 E24 Ref. Table 6-10
8 E,s E,, Es Eoo Eio Eis Eiz Eis Ref. Table 6-10
9 Eis Ei4 Eis Ei En E1o =) Es Ref. Table 6-10
10 E, Ee Es E4 Es E, E1 Eo Ref. Table 6-10
Cyclic Redundancy Check is performed on all preceding bytes and is
11 C; | Cs| Cs| Cys | C3| Ca| Ci | Co |generated from the polynomial:
x®+x* +x + 1, seed = OxFF
(12) 0 0 0 0 1 1 0 1 |<CR> If datagram termination has been selected
(13) 0 0 0 0 1 0 1 0 | <LF> If datagram termination has been selected

Table 6-10: Specification of the Extended Error Information

Bit# | Specification Bit# | Specification Bit# | Specification Bit# | Specification

E;9 | For future use (=0) E.;s | For future use (=0) E;; | For future use (=0) E;s | For future use (=0)

Ess | For future use (=0) E;4 | For future use (=0) E;; | For future use (=0) E;, | For future use (=0)

E;; | For future use (=0) E;o | For future use (=0) Ego | For future use (=0) Ess | GYRO Z: Config,error

Es; | GYRO Y: Config,error Ess | GYRO X: Config.error Ees | UC temperature failure Ess | GYRO Z: ASIC temp.dev.

Ess | GYRO Y: ASIC temp.dev Es» | GYRO X: ASIC temp.dev Es; | GYRO Z: Temp.deviation Eso | GYRO Y: Temp.deviation

Esy | GYRO X: Temp.deviation Ess | Self-test not running Es; | UART unable to transmit Ess | GYRO Z: data missing

Ess | GYRO Y: Data missing Es, | GYRO X: Data missing Es; | Transmit stack warning Es, | Flash stack warning

Es; | Sample stack warning Eso | Command stack warning E. | Monitor stack warning Es | Internal DAC error

Es; | Supply overvoltage E4 | Flash check error Es,s | RAM check error E4. | GYRO Z: Data lost

Ess | GYRO Z: Exc.ampl.error Es, | GYRO Z: Int.comm.error E4 | For future use (=0) E4 | For future use (=0)

Es | GYRO Z: ASIC overflow, | Ess | GYRO Z: ASIC overflow, Q Es; | GYRO Y: Data lost Ess | GYRO Y: Exc.ampl.error

Ess | GYRO Y: Int.comm.error Ess | For future use (=0) Es; | For future use (=0) Es; | GYRO Y: ASIC overflow, |

Es; | GYRO Y: ASIC overflow, Q Es |GYRO X: Data lost E»s | GYRO X: Exc.ampl.error E.,s | GYRO X: Int.comm.error

E,; | For future use (=0) Ej | For future use (=0) Ezs | GYRO X: ASIC overflow, | E,s | GYRO X: ASIC overflow, Q

E,; | Regulated voltage#3 error E,, | Regulated voltage#2 error E,: | Regulated voltage#1 error E, | Supply voltage error

Eis | Reference voltage#3 error Eis | Reference voltage#2 error Ei; | Reference voltage#1 error Eis | Start-up phase active

Eis | GYRO Z: Int.comm.error Eis |GYRO Y: Int.comm.error Ei; |GYRO X: Int.comm.error Ei; | GYRO Z: Clipped

Ei; |GYRO Y: Clipped Eix |GYRO X: Clipped Ey |TEMP GYRO Z: Error Es | TEMP GYRO Y: Error

E; |TEMP GYRO X: Error Es | GYRO Z: ASIC temp.error Es |GYRO Y: ASIC temp.error E, |[GYRO X: ASIC temp.error

E; |puC temperature error E, |GYRO Z: Exc.freq.error E; |GYRO Y: Exc.freqg.error Eo [ GYRO X: Exc.freg.error
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STIM210 Multi - Axis Gyro Module

Table 6-11: Specification of the Normal Mode datagram

Byte# Bit# Specification
[ © © -
2 -
S £ > — > | O % % v O
© ®© = [} o) c =
pas — © — < [) [ =)
=] =] = c c = = =29
TS| 8| 3| L |sxl252xCB
< © = 8 S 23820005
hel © o - SSloc|oS|2c
ko] -] - ° c |28 asS|allE®
] 1} k] < S |OB|EQIET|O =
° c -~ o Clo— | QO
2|1 5| s & 2|g |= |= |gt
Sl |e|g|&8|8 |¢ |g |83
%) | 5 © g |X 3
o x 1

Normal Mode datagram identifier:

1 0 0 1 0 0 0 0 0x90 standard datagram
1 0 0 1 0 0 1 0 0x92 extended datagram
1 0 1 0 0 0 0 0 0xAQ datagram with rate and

temperature

1 0 1 0 0 0 1 0 0xA2 datagram with rate and counter
1 0 1 0 0 1 0 0 0xA4 datagram with rate and latency
0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0xA5 datagram with rate,

counter and latency

1 0 0 1 1 0 0 1 0x99 datagram with rate,

temperature and counter

1 0 1 0 0 1 1 0 0xA6 datagram with rate,

temperature and latency

1 0 1 0 1 0 0 0 0xA8 datagram with rate, temperature,
counter and latency

1 1 1 1 1 1 1 1 1 X23 X22 Xo1 X20 X19 X18 X17 X16 .

2 2 2 2 2 2 2 2 2 X15 X14 X13 X12 X11 X10 Xg Xg ?:)raélOsn\gl)e/:Zlgﬁtg)qullRtgf Chapter 84.2.2
3 3 3 3 3 3 3 3 3 X7 Xe Xs Xa X3 X2 X1 Xo

4 1 4 14 1414141414 41V Ve Va VoolVolVis Vil Vielyyyg gyro output. Ref. chapter 8.4.2.2
5 5 5 5 5 5 5 5 S I ¥is | Yaa | Vi3 | V12 | Yu | Y10 | Yo | ¥s | o conversion to units

6 6 6 6 6 6 6 6 6 Y7 Ye Ys Ya Y3 Y2 Y1 Yo

LA S A A A A A 1 4 0 4 0 T W21 M M2 R ST P gyro output. Ref. chapter 8.4.2.2
8 8 8 8 8 8 8 8 8 1Zis | 214 | 213 | Zio | Zu | Zio | 20 | Z8 | 5 conversion to units o
9 9 9 9 9 9 9 9 9 Z7 Z6 Zs Z4 Z3 ) Z; Zo

1010101010100 10]10]| s [ s | s || ss]s]s] 0 fgéﬁiitﬂﬁfﬁﬁgﬁ’f 6-13 for

N/A| 11 | N/A | N/A| N/A|N/A|NA|NA|NA] x X X X X X X X For future use.

N/A| 12 | N/A | N/JA | N/A|N/A|NA|NA|NA| x X X X X X X X For future use.

N/A| 13 | N/A | N/A| N/A| N/A|N/A|NA|NA] x X X X X X X X For future use.

N/A|N/A| 11 | NJA|NA|NA]| 11 | 11 | 11 | Txss | Txaa | TXas | TXa2 | TXas | TXao | TXo | Txg | X axis temperature data. Ref. chapter

N/A[N/A| 12 [NJA|NA|NA| 12 | 12 | 12 | Txz | Txe | TXs | TXa | TXs | T2 | Txq | TXo | 8.4.2.2.5 for conversion to units

N/A|N/A| 13 |N/A|NA[INA| 13 | 13 | 13 | Tyis | Tyia | Tyss | Tyio | Tyas | Tyao | TYe | Tys | Y axis temperature data. Ref. chapter

N/A[N/A| 14 |NA|NA[NA| 14 | 14 | 14 | Ty7 | Tys | Tys | Tya | Tys | Tya | Ty | Tyo | 8.4.2.2.5 for conversion to units

N/A | N/A 15 N/A | N/A | N/A 15 15 15 Tle Tz14 TZl3 Tz, | Tz1y TZlo TZg TZB Z axis temperature data. Ref. Chapter

N/A|N/A| 16 | N/A|N/A|N/A| 16 | 16 | 16 | Tz; | Tze | Tzs | Tzs | Tzs | Tz, | Tzy | Tzo | 8.4.2.2.5 for conversion to units

N/A|N/A|NA| 11 [NA| 11 | 17 [N/A| 17 | ns [ ng | ns | ng | ng | np | ng | ng | Counter. Ref. chapter 8.4.2.2.6

N/A | N/A | N/A | N/A 11 12 N/A 17 18 |15 |14 |13 I]_z |1]_ Ij_[) |g Ig Latency. Ref. chapter 8.4.2.2.7 for

N/A | N/A|N/A|NA| 12 | 13 |[N/A| 18 | 19 I; ls Is ly I3 I, Iy lo | conversion to units.

Cyclic Redundancy Check is performed
on all preceding bytes and is generated
from the polynomial:

X2+ x* + x + 1, seed = OxFF

11 14 17 12 13 14 18 19 20 C7 Cs Cs Ca C3 C2 C1 Co

<CR> only when <CR><LF> datagram

(12) | (15) [ (18) | (13) | (14) | (15) [ (19) | (20) | (21)] © 0 0 0 1 1 0 1 termination have been chosen

<LF> only when <CR><LF> datagram
(13) | (26) | (19) | (14) | (15) | (16) | (20) | (21) |(22)] O 0 0 0 1 0 1 0 termination have been chosen
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STIM210 Multi - Axis Gyro Module

Table 6-12: Maximum sample rate

374400 460800 921600 1843200

bits/s bits/s bits/s bits/s
Standard datagram 2000 2000 2000 2000
Extended datagram 1000 2000 2000 2000
Rate and temperature 1000 1000 2000 2000
Rate and counter 2000 2000 2000 2000
Rate and latency 1000 2000 2000 2000
Rate, counter and latency 1000 2000 2000 2000
Rate, temperature and counter 1000 1000 2000 2000
Rate, temperature and latency 1000 1000 2000 2000
Rate, temperature, counter and latency 1000 1000 2000 2000

6.4  Status byte

Table 6-13: Interpretation of bits in STATUS byte

Bit STATUS bit information Comment

0=0K, 1=System integrity error
0=0K, 1=Start-Up

K, 1=Outside operating conditions
, 1=Overload Bits 0-2 will flag the overload channel(s)
, 1=Error in gyro channel Bits 0-2 will flag the error channel(s)

, 1=Z channel
, 1=Y channel
, 1=X channel

000000
AARANAARAAN

OFRLrNWkKMUUIO N

[oNeoNoNeoNoNe]

Refer to chapter 8.5 for more information related to the self-diagnostics of STIM300.
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7 MECHANICAL

Table 7-1: Mechanical specifications

STIM210 Multi - Axis Gyro Module

Parameter Conditions Min Nom Max Unit Note
HOUSING MATERIAL Aluminium,
Alloy 6082-T6, DIN EN 754-2
SURFACE TREATMENT
Passivation RoHS-compliant
WEIGHT 52 grams
VOLUME 32.6 ccm
1.99 cuin
DUST AND HUMIDITY P67
CLASSIFICATION
CONNECTOR
Type Micro-D
Number of pins 15
Contact type female
Contact manufacturer Axond Cabl e
PLUG
Proposed plug to fit connector Axon MDA 2 15 P
Proposed cover to fit plug For best EMI performance Axon micro-D EMI backshell
FIXATION BOLTS M4
ISO 4762 / DIN 912
Recommended torque Steel base 3.5 Nm
Aluminium base 3.0 Nm
7.1 Mechanical dimensions
All dimensions are in mm.
13.5 040 y
1 5l A
El
2-56 UNC - 2B 2x
44.8

386
29.3

P4.4 3x

Figure 7-1: Mechanical dimensions

Figure 7-2: Drilling pattern
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7.2

Advice on mounting orientation

The gyros are sensitive to acceleration-forces in certain directions:

1 X-and Y-gyros have their highest sensitivity to acceleration-forces in Z-direction
1 Z-gyro has its highest sensitivity to acceleration-forces in Y-direction
1 X-gyro has its lowest sensitivity to acceleration-forces in X-direction
1 Y-gyro has its lowest sensitivity to acceleration-forces in Y-direction
1 Z-gyro has its lowest sensitivity to acceleration-forces in Z-direction
7.3 Pin configuration
+ 2
+ S
E Q0 a)
Q2% zz =z
Foxuwoo O
OO 4N M 1
D e B B B I |
[é XXX 6\
99000000
P N WA OO N ©
J30 44z <
x < 0 %)
55423 c
pl T

Figure 7-3: Pin configuration as seen from front of STIM210

Table 7-2: Pin descriptions

Pin# Label Type Description
1 TxD- OUTPUT | RS422 negative output
2 RxD- INPUT RS422 negative input
3 TST OUTPUT | Test pin: Do not connect
4 TOV OUTPUT | Time of Validity (if not in use, leave floating)
5 NRST INPUT Reset (if not in use, connect to VSUP or leave floating)
6 Not connected
7 Not connected
8 VSUP SUPPLY | Power supply (+5V)
9 TxD+ OUTPUT | RS422 positive output
10 RxD+ INPUT RS422 positive input
11 ExtTrig INPUT External trigger (if not in use, connect to VSUP or leave floating)
12 GND INPUT Test pin: Connect to ground (0V)
13 GND INPUT Test pin: Connect to ground (0V)
14 Not connected
15 GND SUPPLY Power ground (0V)
7.4  Definition of axes
z
v g‘) x
< P
Figure 7-4: Definition of axes
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8 BASIC OPERATION

STIM210 is very simple to use. Unless having been configured to external trigger, the unit will start performing
measurements and transmit the results over the RS422 interface without any need for additional signalling or set-up
after power-on. Figure 8-1 shows the simplest connection set-up for STIM210.

RxD+

SYSTEM

RxD-

Figure 8-1: Transmit-Only Electrical Connection Diagram

In order to take full advantage of all features of STIM210, the unit needs to be connected as shown in Figure 8-2. In
this set-up the system can reset the unit without having to toggle power, the external trigger function can be utilized,
configuration parameters can be changed and extended information like diagnostic information can be read from the
device.

5v

&

External Trigger @ ExtTrig
Time of Validiy ° TOV

RESET (s )NRST

SYSTEM o+ ©mos STIM210

RXD- (1) TxD-

TXD+ (10) RxD+
TxD- e RxD-

12 13

Figure 8-2: Full Function Electrical Connection Diagram

8.1 Reset
STIM210 has a separate reset pin (NRST) in order for the application to reset the unit without having to toggle power.
The reset is active low and has an internal pull-up. Hence the input could be left floating if not in use.

The reset signal is routed to the reset of the microcontroller and effectively forces STIM210 into Init Mode (ref. Figure
8-6 and chapter 8.4.1).
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