ADMNTECH

MIC-1816R

16-Bit, 1MS/s, DAQ Platform with Arm® Cortex®-A9

i.MX 6, 1 GHz, Processor
Startup Manual

Packing List Specifications

Before installation, ensure that the following items are
included with the product:

1. 1xMIC-1816R system

2. 1xAdapter 100 ~ 240 V 36 W 12 V without PFC
DC plug 90°

3. 1 xMIC-1816R startup manual

4. 1 x User note for MIC-1816R

If any of the above items are missing or damaged, contact
your distributor or sales representative immediately.

Caution: Batteries are at risk of exploding if incorrectly re-
placed. Replace only with the same or equivalent
type recommended by the manufacturer. Discard
used batteries according to the manufacturer’s in-
structions.

Attention:Danger d'explosion si la batterie est inexacte-
ment remplacée. Remplacez seulement avec la
méme chose ou le type équivalent recommandé
par le fabricant. Jettent les batteries utilisées
instructions de s selon fabricant des’.

For more information about this or other Advantech
products, visit our website at

http://www.advantech.com
http://www.advantech.com/Products

For technical support and customer service, visit our
support website at

ht;g:é/xsupport.advantech.com.tw/supportldefauIt.

This manual is for the MIC-1816R series.

Part No. 2041181610
Printed in Taiwan

Edition 1
May 2019

System

¢ High-performance NXP® Arm® Cortex® -A9 i.MX 6, 1 GHz,
processor

Memory

* Onboard DDR3 memory and 4 GB of eMMC
Graphics

o HDMI 1920 x 1080 @60 Hz
Serial Ports

® 2 x RS-232 via COM1/COM2
¢ 2 x CAN ports via CAN1/CAN2

Ethernet

¢ Interface: 10/100/1000 Mbps
¢ Controller: NXP i.MX 6 integrated RGMII

Storage

¢ Internal SSD Bay: 1 x 2.5” SSD bay
Front I/0

e 1xUSB2.0,1xUSB200TG
Power Requirements

* Power Type: DC power jack
* Input Voltage: 12V

Miscellaneous

¢ Power Switch
Orange: System standby
Green: System boot

Mount Kit (Optional)

¢ Table Mount: 1960077844N001; 130 x 175 mm (5.11 x
6.881in)
¢ DIN Rail Mount: 1960018849T001

Environment

¢ Operating Temperature: 0 ~ 50 °C (32 ~ 122 °F) with
0.7m/S air flow and 1 x industrial SSD
¢ Relative Humidity: 95% @ 40 °C (non-condensing)

Physical Characteristics

* Dimensions (W x H x D): 165 x 130 x 66 mm (6.49 x
5.11x2.59 in)
e Weight: 1.05 kg (2.32 Ib)
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Q Specificatio

The MIC-1816R system features a built-in data acquisition

Al — Current Mode (channel share with voltage mode)

module. -
Channels 8 single-ended
Analog Input Resolution 16 bit
) Built-In 4K samples
Al — Voltage Mode (channel share with current mode) Memory
Channels 8 single-ended/4 differential Sampling Rate | Single channel |5 MS/s
(share with i
Resolution 16 bit current mode) Multi-channel 1 MS/s
Unipolar/bipolar
ilt-| . 1250 KS/s
Built-In 4K samples mixed
Memory
- Input Range 4 ~ 20 mA (according to 0 ~ 10 V voltage range)
Sampling Rate Single channel 5 MS/s -
(share with . Zero 35 ppm/°C
Multi-channel 1 MS/s Drift
current mode) _ . Span 25 ppm/°C
Unipolar/bipolar
. 250 KS/s N
mixed Input Signal
Gain 05 1 2 4 8 Bandwidth 15 Hz
(-3dB)
Input Range | - ~ 0~ [0~
and Gain List | UMPOlar [NA  [0-1010-5 |55 |15 Max I0put [ 1
Bipolar  [+10 |5  [+2.5 |+1.25[:0.625 | ”"f"
ney 500 Q/220 uF
Gain 0.5 1 2 4 8 Impedance
Drift Zero 25 ppm/°C Clock Source | Software or external
N . Start trigger, delay start trigger,
Span 15 ppm/°C Trigger Mode stop trigger, delay stop trigger
Input Signal Gain 0.5 1 2 4 8 INLE: + 2 LSB
Bandwidth N
(-3dB) BW (MHz) |44 |44 |44 [33 |17 A be DNLE: £ 1LSB
Max. Input 15V couracy Offset Error: + 1 LSB (via manual adjustment)
:/oltatge Gain Error: 0.02% FSR
npu 1G Q/2pF
Impedance

|IEPE Signal Conditioner
Channels 4 single-ended

Clock Source | Software or external

Start trigger, delay start trigger,

Trigger Mode stop trigger, delay stop trigger IEPE Current 4 mA £5%
INLE: + 2 LSB Gain 1, 10 or 100 (for AC signal)
DNLE: + 1LSB Couple AC
Offset Error: + 1 LSB (via manual adjustment) Input Voltage 4 ~ 24 V (normal operation)
DC .
Gain 05 | 2 4 I8 Amplifier Out- .
- 4 ~ 24\ (normal operation)
Aocuracy Gain Error |5 0975 [0.0075)0.0075 |0.008 | 0.008 put valtage
(%FSR) . : | . .
Accurac +2%
Channel Single-ended/differential Y ;
Type
SNR: 81 dB Compliance 24V
AC — Upper Cut-Off | x1, x10 gain (-5%): 100K Hz
ENOB: 13 bits Frequency x100 gain (-15%): 50K Hz
External RRange: -10~ 10V power CUtOff | 4 77 Hz (-5%, load: 1M Q, for all gain settings)
Analog Trigger requency

Resolution: 16 bit (0.3m V/step)

Discharge
. R Time Constant >0.3 seconds

Bipolar Range Unipolar Range | +1 LSB for Full-Scale Step
0V NA 1.04 us DC Offset <+30 mV
5V 0~10V 1.04 us IEPE Sensor | Normal Short
25V 0~5V 1,04 us LED Green Red
1.25V 0~25V 4us Sensor Status

Indicator

Software Bit Bit

0625V 0-125v Sus (DI Port 0) 0,2,4,6=High [1,3,5,7=High
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AQ Specifications (Cont

)

Analog Output

Isolated Digital I/O

AO - Voltage Mode (channel share with current mode)

Isolated Digital Input

Channels 2
Resolution 16 bit
Memory Size 4K samples
Update Rate 3 MS/s

Response

Channels 8

Logic 0: 2 V max.
Input Voltage Logic 1: 5~ 50 V
Isolation Protection | 2,500 VDC
Overvoltage
Protection 70 Voo
ESD Protection 2,000 V.
Opto-Isolator 100 ps

Isolated Digital Output

Output Range 0~5V,0~10V,-5~5V,-10~10V
Relative +1LSB

Aoouracy zgf:-rfi:zzlrity +1 LSB (monotonic)

Slew Rate 20 V/us

Gain Error Adjustable to zero (with manual calibration)

Drift 30 ppm/°C

Driving Capability 5mA

Channels 8

Output Type Sink (NPN)
Isolation Protection | 2,500 VDC
Output Voltage 5~40V,.

Update Mode

Static update, waveform

Sink Current

500 mA max./channel

Opto-Isolator

R 100 ps
Output Impedance | 0.1 Q max. L Response
Capacitive Load 500 pF max. Counter
Counter Chip N/A
AO — Current Mode (channel share with voltage mode) Channels 2 (independent)
Channels 2 Resolution 32 bit
Resolution 16 bit Compatibility TTL level
Memory Size 4K samples
ry P Base Clock Irggexrr;al (20 MHz) or external clock (10 MHz
Update Rate 20 KS/s =
B Output Frequency 10 MHz max.
Output Type Source/sink
- Opto-Isolator 1us
Output Range fa;;; mA (according to 0 ~ 10 V voltage Response
s 015% FoR Low 0.8 V max.
) ource: 0.15% Clock Input
Gain Error Sink: 0.05% FSR High 2.0V min.
Drift 40 ppm/°C Low 0.8V max.
K Gate Input
Update Mode Static update, waveform High 2.0V min.
Source: 600 Q Low 0.8 Vmax. @ +15 mA
External Loading Sink: depends on external voltage Counter Output - -
(R, =50 (V.- 11)) High 2.0V min. @ -15 mA
. Frequency 0.1% when the input signal
- Source: NA i
Excitation Voltage Sink: 50 V/,, max. Measurement | frequency is 2 40 KHz
. Pulse Width 0.1% when the input signal
Error in Measurement | frequency is < 40 KHz
IAdvanced Within 2% when
Functions ithin 2% when the output
Pulse Output frequency is > 1 MHz
Within 2% when the output
PWM Output frequency is > 1 MHz
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LED Indicator and Switch Settings Installation Procedures (Cont.)

LED Indicator

Description

POWER

12V, power

HDD

Normal operation

Normal (Green)

|IEPE normal operation

Short (Red)

|IEPE sensor short (< 1 V)

Gain Settings (IEPE only)

Gain AlO Al Al2 Al3
1 l l [ Lol Lol I
10 l 1 1 T T 1
100 1 ! 1 Lot Lt l
NA 1 1 1 Tt Tt 1
Analog Input Settings

Al4 Al5 Al Al7 | Al Al9
Voltage | 1 T 1 T 1 1
Current | | ! ! [ l l

Installation Procedures

SSD Installation

1. Unscrew the 4 affixing screws and remove the top
cover.

Attach the SSD to the top cover using 4 screws.
3. Connect the SATA and power cables.

Replace the top cover and secure in place with 4
screws.

Ca,
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Table Mount Installation

MIC-1816R can be fitted with a table mount for easy
operation.
1. Unscrew the 4 screws holding the rear cover in place.

2. Align the screw holes of the table mount to the screw
holes in the rear cover. Secure the table mount to the
device using 4 screws.

Rail Mount Installation

MIC-1816R can be fitted with a DIN-rail mount for flexible
installation.

1. Align the screw holes of the rail mount to the screw
holes in the rear cover. Secure the rail mount to the
device using 3 screws.

Declaration of Conformity

This device complies with the requirements in Part 15 of
the FCC rules. Operation is subject to the following two
conditions:

1. The device must not cause harmful interference.

2. The device must accept any interference received,
including interference that may cause undesired
operation.



Input Connections

Analog Input (Al4 ~ Al11)
Current Connection

Configure the Al switch to current mode and set the input
range as 0 ~ 10 V via software.

Note: When the read value is within 0 ~ 10V, the following
table can be used for current mapping.

External MIC-1816R
Ald -~ AlLL
+
() 4-20mA 5000

AGND

Current Input Al4 ~ Al11

4mA 2V

5mA 25V

19 mA 9.5V

20 mA 10V

Analog Input (Al4 ~ Al11)
Single-Ended Channel Connections

For single-ended input configurations, only one signal wire
is provided for each channel and the measured voltage
(Vm) refers to the common ground.

Signal Input

+

) vs
A.GND

A.GND

To AID

Analog Input (Al4 ~ Al11)
Differential Channel Connections

For differential input configurations, two signal wires are pro-
vided for each channel and the voltage difference between
both signal wires is measured. On MIC-1816R, when all
channels are configured to differential input, up to 4 analog
channels are available.

HIGH
+
+ + N
) Vs Vin
b
Low >
O ] VvV
AGND<>

Output Connections

MIC-1816R provides current output and voltage output.
The following figures show the voltage and current mode
connections.

Analog Output - Current Connection

Current mode requres the output range to be set as 0 ~
10V via software. Refer to the table below regarding the
current value.

Current- Source Wiring

Internal AO Source External

AOOI or AO1I

+
() 4-20mA Ru

AGND

The maximum resistance R_is 600Q

Current- Sink Wiring

Intemal AO Sink External
AOOI or AO1I R

Expression between R and V.
R =50 (Vo -11) Q
IfV,. =12V, R =50 Q (max.)
If V.= 24V, R =650 Q (max.)

AO 0 and AO1 Current Output (actual)
oV N/A

1.5V N/A

2V 4 mA

25V 5mA

9.5V 19 mA

10V 20 mA

Analog Output - Voltage Connection

Internal : External

+5V T~ INT_REF AQO_REF
+10V
AC0_OUT|
A0O
DATA BUS AOGND
—
AO1_OUT
A0l
L AO1_REF
L—e« INT_REF
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Analog Input Settings

A paper clip or SIM eject tool is required for configuring the Al type or gain settings.

165,00
130,00
® @ I _ _ N )
?3-".@"“‘ P 9 67,4 :??*
E@E@E@Eﬁ o 9 N ‘

unit: mm
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ADMNTECH

MIC-1816R

16-Bit, 1 MS/s DAQ F¥£&, &% Arm® Cortex®-A9 i.MX 6,
1 GHz, {ME2E

St ONRER)

ZRRGZ A, FP TR ST T BTS00 Y

L1 x MIC-I816R %% « NXP* AR Cortex’ A9 i.MX6 fiffAbibrg:

2. 1 x &S, 100 ~240 V 36 W 12 V, JE PEC I, DC Wi

sk 90 L £x

3. 1 x MIC-1816R Bl A [T " 4GB DDRS (3 {EAIBREL elhic

4. 1 x MIC-1816R Jil /2 -t BFk

TS — IR R BN, 5 3 B A i S AR * HDMI 1920 x 1080 @ 60 Hz

KR AT

. WERORERY, WETEGRe. § 2% S22 A conl/co
0 P 3 T 2 A I 2 AT T B, * 2 x CAN, Z3JilJ9 CANI/CANZ
RATE ) 325 75 A0 16 W 5 37 1 H Fh b ENL

« J%0: 10/100/1000 Mbps
o PE#S. NXP i MX6 FERY ROMIT
1E0if
o 9EF SSD: 1 x 2.57 SSD Mifitfx
HIEE 1/0
*1 x USB 2.0 A1 1 x USB 2.0 0TG
HLR R
o HIYESEM. DC HIEESL
© HINHE: 12 V)
He
 HUEFFE
R RERHL
St RGUAD)
R (TiE)

o S ZA%: 1960077844N001; 130 x 175 mm (5.11 x 6.88

in)

o ST 1960018849T001
B T XA B BT B R L EZE)
FIBRATRI 5 © TERAE: 0~50 ° C (32~122 ° F) “CHEEE 0.70/S
http://www. advantech. com. cn » 1x Tl Ssb

o AXHRSE: 95% @ 40 ° C (AREEL)
http://www. advantech. com/Products .

Y EE

WSS 53R, T VI I AT B A SRR 0 - - - -
* P (W x Hx D): 165 x 130 x 66 mm (6.49 x 5.11 x

http://support. advantech. com. tw/support/default. 2.59 in)
o + it 1.05 kg (2.32 1b)
ATFHHEHF MIC-1816R 5.

BH5: 2041181610 B—hR
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MIC-1816R F4t P H — N R AR H .

AL - il GliE S5 R AIE s

LN JHIE 8 B H
PR 16 bit
AL - HJEB G5 i sats) .
AN A 4K R
jiiE 8 PR /4 BRE S
T I 5 MS/s
SR 16 bit ppgE
;:?Eﬁﬂ Ll 1 S/s
- 7 4y ST
: KR
P E R b/ WARIRA [250 KS/s
TRE 2
R | p /s AT 4~20 mA CRUE 0 ~ 10 V IR
gfﬁ# Lk 1 MS/s e z 35 ppn/° C
bR R 250 KS/s P 25 ppn/° C
3% -
A R 0.5 |1 2 4 8 WARTEE |
FElf iy NA 0~10 |0~5 [0~2.5 [0~1.25 (=3dB)
BT SVIES
XU +10 [+£5 [£2.5 [£1.25 |£0.625 AR | 21 mA
3% -
it 05 I 2 ! 8 LN 500 ©/220 uF
(14 % 25 /° C
oo Bl AN B A
i 15 pon/” € . TR, TR
NI 0.5 |1 2 1 8 ) PRI, JEIREIE
(13(16 BW (MHz) 4.4 4.4 4.4 3.3 1.7 INLE: + 2 15B
DNLE: + 1 LSB
e EERT B DO P, + 1 1B (s
WG 0.02% FSR
INFBT | 16 Q/2 pF
I 5 RSN IR TEPE {55124
AR, IDRE AR o LR
.. z) 3 e 1S z)
fii 2 Ak f;ﬂ:ﬁmﬁ, ﬂi&@mﬁ!{?ﬁ TEPE HL 4 mA +5%
INLE: + 2 LSB i 1/10/100 (AC 15%5)
DNLE: + 1 LSB e i
R R%E: + 1 LSB (W F3hi) AN HLE 4 ~24 V GEH T
DC | s 0.5 1 2 4 8 -
5t — " 4 ~24 V QUEFIME
e fﬁgf 0.0075 [0.0075]0.0075 [0.008 |0.008 il
A | w2 i o
SNR: 81 dB T E | 24 V
AC -
. i sibmze | X 1 x 10 32 (-5%): 100K Hz
ENOB: 13 bit EREESE |0 e Cls s 50K
/s Jofl: -10 ~10 V . .
ﬁ;umm PRSI | 177 Hz (5%, fEk: IM Q, FrAfaEiE)
S S3WE%: 16 bit (0.3 mV/step)
TR R | 0.3 &
U FR R e £1 LSB
+10 V NA 1.04 us DC k% <£30 mV
+5V 0~10V 1.04 us IEPE fl/&# | 15 L
2.5V 0~5V 1.04 us LED ) )
+1.25 V 0~2.5V 4 us a3
A
+0.625 V 0~1.25V 5 us R Bt Bit 0, 2, 4, |Bit 1, 3, 5
(DI %110) |6 = i 7=
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DAQ #itk

N LA s
DA L i B e i \ S L
HHAR L il i 5 Rk 50 (SI=2 S5 1PN
bk 2 JEiE 8
; N B 0: 2V ik
Ps i3 16 bit HNHLE W 1. 5 ~50 V
AR K SRAE W B R 9 2,500 V,,
ETES 3 MS/s o HL 70V,
ko epien =) 0~5V, 0~10V, -5 ~5V, -10 ~10 V ESD {447 2,000 V,,
AR +1 1B I 5 2% 0 100 bs
KEHE
Eo AR +1 LSB CHif) "
[FiSuES 20 V/us I 8
[P TERE IR i LI (NPY)
s 30 ppm/° C b 2 O3 2,500 V.
Llealiyl) 5 mA iR 5~40 V,
s s TG S 200 mh R/
G 2 2 1 100 Hs
L K01 Q
N
o SR Bk 500 pF G
TS N/A
VRS jiiis 2 ANEE O
et 2 SR 32 bit
S 16 bit o p————
PN AK TR [R— Vg;mfz goA x)uw B
T 20 KS/s =
NI 0 SN
i s/ i 10 B
Syt 4~ 20 mh GHYE 0 ~ 10 V UKD HoR S SRS Lus
35 3 HrdfE: 0. 15% FSR ik 0.8V itk
iR Hif, 0. 05% FSR (VTN — =
fhiks 40 ppn/° C i 20V ER
i< 0.8 VK
PETEN IR, WY SN h
e 2.0V ik
s FLEBIE: 600 Q {& 15 mt FTE 0.5 1
K i i IR A R iy +15 mA FfX 0.8 V
L c =1 -15 mA B K 2.0 V
e R N/A P yEy— —
e A3 50 v, Rk goem | AR = 00K
kg %ﬁ)\ﬁ%mfé < 40 KHz i
bk qu?%x J
e WHE > 1 Mz BEAR
Jikén ik 0%
N e AR > 1 Mz A
PWM 4t it 2
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LED ey FIFF i B

LED fR7m4T 5t
LR 12V,
HDD 1EH TAE

IEH (ST
R (L0

TEPE 1E# TAE
IEPE fEIEF (<1 V)

W E (PR IEPE)

W2 AIO AlL Al2 AT3
1 [ [ ' | ! ! ' |
10 | 1 | t ' t ' t
100 t [ t | t Voot |
NA t 1 t t t i t t
[EEDS PN A

AT4 AT5 | AT6 | AT7 | AI8 | AT9
Ik t t 1 t 1 t
L | [ [ | [ |

LR

SSD ‘%%

1L #7F 4 NIRLIRR T

2. T8 SSD [sE TG 4 ML,
3. % SATA ZRZi/HLiRLE.

4. FEAEA 4 ML E .

4 MIC-1816R PRIEN[ 1T

ST 5
MIC-1816R STHFSTI%4E, HlFAER M.
L FREEERE 4 R

2. KIS g4 Tl MIC-1816R J5 o6 LB LL LNt
5, SRJFMEF 4 RN ST SRR T B WA L.

S

MIC-1816R [l SC R G 2eds, HiEAEH RS .

L. ¥ DIN SHUHE Fiigez4L5 MIC-1816R Jaih LI
WL FLNE SR, ARJGER 3 MR S SR FI B
# .

B ARG A HE T
B D AHEZBIRAERT T, A5 e SRS MRAE
k.

RS RFEr FCCRUNIEE 15 BRI, #RAERF & FIPIFI L
L.
2.



N\

B ER A (AT4~ATL1) - HRERE
%%%1#4% AL RREF] B MR, A EERE
N0 ~10 V.

i BEBUEY 0 ~ 10V, AT R 2 0 EedE mT R
BERTRIER

External MIC-1816R

Ald ~ All1
+
C)d—ZOMA 5000

AGND

LENETIPN A4 ~AlL11

4 mA 2V

5 mA 2.5V

19 mA 9.5V

20 mA 10 V

BN (AT4 ~ ATLL) — H 0 i i 1
ERIMATLE T, GBI | AESE, RIGE
(V) BUELAASEH N S K.

A.GND

A.GND

N (AT4 ~AT1D) - ZEEiEE
ZENMNEEE N ANBEMSH 2 KESL, JFalE 2 &
(55 R M EZE . (] MIC-1816R I, 4Ff M &
NEGNES, 2 iE 4 AT .

HIGH
5 N,

/ ¥ AL
¥ Vs Vin >
- ow - yd

o Ny

o ] 4

A.GND <7

LHEpEE S

MIC-1816R (AR 3R Hudfi A st L. PN LA
R

B — A

B RS R A A 0~ 10 V SRITR AL 12
H T RAR BRI

it — R

Internal AO Source External

AOOI or AO1I

+
() 4-20mA RL

AGND

BORBT R 600 Q

i - WS

Intemal AO Sink External
AOOI or AO1I R

2-20mA
N
Voo

5000 s

AGND
R A1V, Z AR
R =50 (V, - 11) Q

L DC
WV, =12V, MR =50 Q (FAD
MRV, = 24V, W R =650 @ (FHKD

A00 F1 AOL EEN/E R N H )
oV N/A

1.5V N/A

2V 4 mA

2.5V 5 mA

9.5 V 19 mA

10 V 20 mA

B — AR

Internal : External
+5V, o INT_REF AOO_REF
+10V
ACO_OUT)|
ACO
DATA BUS AOGND
gLl
AO01_0UT)|
AO1
Lo AO1_REF

L—e« INT_REF
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B\ BB

I A LT SIN RIRH TR, fFABDE AL BiaEdg .

§ . Paper clip or SIM cject tool

o™
gﬁ;

1/0

165,00
130,00
® ®
= &= L] . @] 93 I
= B = !—Q" P 67,4
@ 9 0 ‘

unit: mm
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