100KSPS 16-bit Analog Input Board
for PCl Express Low Profile

Al-1664LA-LPE

* Specifications, color and design of the products are subject to change
without notice.

High-precision analog input 64 channels, each 4 channels for digital
I/0 and counter 1 channel

This product has analog input (10usec / channel, 16-bit, 64 channels),
analog input control signal (LVTTL level 3 channels), digital I/O (each 4
channels for LVTTL level) and counter (32-bit, LVTTL level 1 channel).
Capable of setting the analog input at single-ended input 64 channels
and differential input 32 channels.

The start/end of sampling can be controlled by software, comparison
of conversion data, an external trigger, etc.

You can select from software, comparison of conversion data or an
external trigger to control the start of sampling. You can select from
completion of sampling for a specified number of sessions, comparison
of conversion data, an external trigger or software to control forcibly the
end of sampling. The sampling cycle can be selected from the internal
clock or an external clock.

Equipped with buffer memory (1K data) that can be used in the FIFO or
RING format

The analog input / output block contains buffer memory (1K data) that
can be used in the FIFO or RING format. This allows for background
analog I/O that does not depend on the operation status of the software
or PC.

Digital filter function included to prevent misdetection due to
chattering on external signals

A digital filter is included to prevent misdetection due to chattering on
the control signal (external trigger input signal, sampling clock input
signal, etc), digital input signal and counter input signal. (except from
external clock input signal and counter gate signal)

Functions and connectors are compatible with PCl compatible board
AD16-64(LPCI)LA.

The functions same with PCl compatible board AD16-64(LPCI)LA are
provided. In addition, as there is compatibility in terms of connector
shape and pin assignments, it is easy to migrate from the existing system.

Support for both of low-profile and standard PCl slots
(interchangeable with a bundled bracket)

This product has each bracket for both low-profile size slot and standard
size slot. If you wish to mount this product in a standard size slot, replace
this with the standard size bracket.

Software-based adjustment function

Adjustment of analog input can be all performed by software. Apart
from the adjustment information prepared before shipment, additional
adjustment information can be stored according to the use environment.

Windows/Linux support device driver

Using the device driver API-TOOL makes it possible to create applications
of Windows/Linux. In addition, a diagnostic program by which the
operations of hardware can be checked is provided.

CONTEC Ver1.07

This product is a Low Profile, PCl Express bus-compliant interface
board used to provide an analog signal input function on a PC.
This product is multi-channels and multifunction type with 16-bit
analog input 64 channels (single-ended input 64 channels or
differential input 32 channels), digital /O and counter function.
This product carries buffer memory for 1K of data, allowing
sampling to be performed in a variety of trigger / clock
conditions.

Windows/Linux device driver is supported with this product.

*The contents in this document are subject to change without notice.
*Visit the CONTEC website to check the latest details in the document.
* The information in the data sheets is as of October, 2025.

Function specification
Item Description
Analoginput | Isolated specification Non-isolated
Input type Single-Ended Input or Differential Input (by software)
umber ofinput 64ch (single-ended input), 32ch (differentil input)
Input range Bipolar 10V
Absolute max input +20V
voltage
Input impedance 1MQ or more
Resolution 16bit
Non-Linearity emor*1*2 | +5LB
Conversion speed 10psec/ch
Buffer memory 1k Word

Conversion starttrigger | Software/ extemal trigger

Conversion stop trigger | Number of sampling times / extemal trigger/ software

LVTTL level (Rising or falling edge can be selected by software)
Digital filter (1usec can be selected by software)

LVTTL level (Rising or falling edge can be selected by software)
Digital filter (1usec can be selected by software)

Extemal start signal

Extemal stop signal

LVTTL level (Rising or falling edge can be selected by software)

Extemal dlock signal Digital filter (1usec can be selected by software)

Digital /O Number ofinput Non-isolated input 4ch (LVTTL level positive logic)
section channels
Number of output No-isolated output 4ch (LVTTL level positive logic)
channels
Counter Number of channels 1ch
Counting system Up count
Max count FFFFFFFFh Binary data, 32bit)
Number of extemal 2 LVTTLlevel Gate/Up),
inputs Gate (High level), Up Rising edge)
Number of extemal LVTTL level Count match output (positive logic, pulse output)
outputs
Frequency response 10MHz (Max)
Common 1/0 address 64 ports boundary
section
Interruption level Errors and various factors, One interrupt request lineas INTA
Connector 68 pin 0.8mm pitch connector HDRA-E68W1LFDT-SL [HONDA] or
equivalentto it
Current consumption 3.3vDC 620mA (Max.)
Bus specification PCl Express Base Specification Rev. 1.0a x1
Dimension (mm) 121.69(1) x 67.90H)
Weight 90g

*1  Thenon-linearity error means an error of approximately 0.1% ocaurs over the maximum rangeat 0°Cand 50°C
ambient temperature.

*2 Atthetime of the source use of a signal which built in the high-speed operational amplifier.
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CONTEC Ver.1.07

Installation Environment Requirements Connecting to an Extemnal Device

Item Description
Operating ambient temperature | 0- 50 Connecting an Interface Connector
Operating ambient hurnilty 10 - 96RH (No condensation) To connectan gxternal device to this product, plug the cable from the
- - - device into the interface connector (CN A, B) shown below.
Floating dust particles Not to be excessive
Corrosive gases None Interfaceconnector(CNA, CNB) \
Standard VCC Class A, CE Marking (EMC Directive Class A, RoHS Directive), UKCA T @0 - Connector used i
HDRA-E68W1LFDT-SL equivalent

] B NA [mfd.by HONDA]
Support Softwa - Applicable connector
PP : a% HDRA-E68MAT equivalent

[mfd.by HONDA]

Name Contents How toget

Windows version High- The API-AIO(WDM) is the Windows version driver Download from the

efficiency Analog I/O Driver | software that provides products in the form of Win32 | CONTEC website *1 . .

API-AIO(WDM) APl functions (DLL).  Various sample programs such as Adding Optional Products ) ) ) )
Visual Basic and Visual C+ +, etc and diagnosti Functions can be expanded by adding various dedicated optional
program useful for checking operation is provided. produ cts.

Analog /0 Driver for Linux | Thisis the Linux version driver software provided in APl | Download from the [P \ o

AP-AIO(NY) function fommats. CONTEC website *1 :Optlon Cablei Termination Panel
The software includes various sample programs such [ [[G——00 =

c.C dP : p »
asgcc (C, C++) and Python programs. '\_P_C_B_6_8_P_S_ ) _P_ o crew Terminal (M3 x 68P)
Development Support Tools | Inaddition to device drivers, we offera variety of Download from the EPD-68A

and Support Software software for convenient use of our devices. CONTEC website *2 Antinn Caplo

‘Option Cable! { Termination Panel
*1 Download the fles from the following URL Iﬁ_—' —] —

. | ADC-68M/96F ! = =
Download: https;//www.conteccom/download/ Al-1664LA-LPE Rt - Screw Terminal (M3.5 x 96P, M3 x 96P)

T s | EPD-96, EPD-96,

*2 For supported software, search the CONTEC website for this product and view the product page. iOption Cablez TITITITIL
Website: https;//www.conteccom/ —i > é E cecccccsese
vreassese |l

Phy5|ca| Dlmen5|ons Screw Terminal (M3 x 96P)

DTP-64A

121.69(L)

BNC Terminal Unit BNC Terminal Unit
(analog input 32ch) (analog input 8ch)
ATF-32F ATP-8

| —
67.90(H)

{mm] Each terminal block accepts the following ranges of channels.
i i : f Connector at Analog input o L
The standard outside dimension (L) is : An Digital
the distance from the end of the card to board side ) } 3 co:::)gl “‘Fr‘:i IgDI‘tiaggrut Counter /O
the outer surface of the slot cover. connection | Single-ended |  Differential 9 2
destination input input gl ULt
OnlyCNA is channel channel 0- 15
used 0-31 0 0 o
InCIUded Items EEBZ;A OnlyCNBis channel channel 16 -
EPD-GoA Gsed. 32-63 31
Product [Al-1664LA-LPE] .1 peg
Standard Size Bracket ... 1 CNA/BIs channel | channel 0-31
0% 0%4 0%
Please read the following ... 1 used*3 0-63
OnlyCNA is channel
. o} o} o}
Optional Products used 0-31
ATP-32F OnlyCNBis channel o
Product Name Modeltype Description used. 32-63
Screw Terminal DTP-64A*1%3 CUNS:ﬁ;s C(Fingf - 04 04 04
Screw Terminal (M3 * 68) EPD-68A *2*3*4
OnlyCNA is channel
Screw Terminal (M3 * 96) EPD-96A *1%344 used. 0-7 o o o
Terminal Unit for Relay Terminal Banks | EPD-9% *1*3 ATP-8 OnlyCNBis channel .
Termination Panel with BNC connectors | ATP-32F*1%3 used 32-39%
for Analog /O Boards i -
og ATP-8*1%3*5 i% és ch3a2nr_1§90*57, . 0% 0% 0*4
68/96-pin conversion shielded cable for | ADC-68M/96F *6 05m
analog input/output *1 Al Extemal Start Trigger Input, Al Extemal Stop Trigger Input, Al Extemal Clock Trigger Input
Cable with 68-Pin D-subConnectorat | PCB68PS-05P 0.5m *2 Counter Gate Control Input, Counter Up Clock Input, Counter Output
either Ends (Mold Type) - . . .
PCB68PS-15P 15m 3 Two sets of terminal blocks and optional cables are required each.
Shielded cable with single connector for | PCAG8PS-0.5 05m *4 Make wiring on the CAN side.
68-pin 0.8mm pitch connector PCAGPS. 1.5 15m *5  Two or more only of channel 32 - 39 sampling cannot be done.

*1 ADC-68M/96F optional cable is required separately.

*2 PCB68PS-0.5P or PCBE3PS-1.5P optional cable is required separately.

*3 Two sets of cablesare required to use both connector CNA and CNB.

*4  "Spring-up” type terminal isused to prevent terminal screws from falling off.
*5  Canbeusedin CNA channels 0 - 7 or CNB channels 32 - 39.

*6  Two sets of cablesare required to use both connector CNA and CNB.

*  Visit the CONTEC website for the latest optional products.
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CONTEC Ver1.07

Signal Layout on the Interface Connector Single-Ended Input (ADC-68M/96F)
Single-Ended Input (CNA, B) CNB CNA
CNB CNA Nc| BO1 AOT|NC. NC. A8 B48|N.C.
Nc| 68 34{NC Ne| 1 35 :"Da“’g Ground (or N 802 A02|NC. A"a“(’fgil“;‘"d a7 BA7NC.
Nel 67 23he Nel 2 36 :‘r)ma\og Ground (for] NC| B03 AO3|NC. — N.g. . M6 B46N.C.
alog Groun
e he Arciog Graund (o] 3 37 ag Grand o NC| Bo4 AO4|NC. o) | B45N.C.
) = Al A NC| B0 A05NC. Analog Input 00 | Ad4 B44|Analog Input 08
NC| 65 31NC Analog Inp.t0 4 38}Analog Input 16 N 806 A06|NC. ‘Andlog Input 16 | A43 B43|Analog Input 24
NC| 64 30[NC. Analog Input01 5 39|Analog Input 17 nd Bo7 A07|NC. Andlog Input01 | A2 B42 |Analog Input09
NCj 63 29NC Analog Input02 6 40}analog Input 18 Digital Ground B08 A08|Digital Ground | | Analog Input 17 | Ad1 B41|Analog Input 25
NC| 62 28|NC. Analog Input03 7 41]Analog Input 19 NG B9 A09INC. NC. 740 B40INC.
Digital Ground 61 27NC. Analog G“’“”d“:l 8 2 :"Da“’g Graund for nd B10 At0|NC. NC. A39 B39|NC.
R 26IC Arclog inp0d 9 3analog Inpa20 NC| B11 AT1|NC. Analog Input 02 | A38 B38 |Analog Input 10
N[ 59| 65 e ‘Anclog w08 10| 1 3544 andlog Inpt21 NC| B12 A12|NC. Analog Input 18 | A37 B37 [Analog Input 26
Digiel Ground 58| | — | [24nc Andlog Input0d 11 Y‘\J 45pnalog Input 22 NC 813 AT3INC Analog Input03 | A36 836 Analog Input 11
nel57| (5l [Blhe Andognput 0] 12| || E |/ [46]analoginput2s N B14 AT4INC A"a‘fg '2””‘ 13 A35 835 A"a:"g 'G”"“‘ZJ
b d Analog Groun IAnalog Groun
Andlog Input63 56 g g 22 |anog Inpuea7 Analog Ground (f:| 1l |B 8] |a :Ir;a\og Ground (for| NC| B15 A15|NC. oy |34 B34} e )
N B16|[96] 148]| A16|NC. Analog Graund | 331 1] [49]| g33Analog Graund
Analog Input62 55 27 |Analog Input 46 Analog Input08 14 48 |Analog Input 24 o1 aor (orA) ads 843 lfor A)
Analog Input61 54 20|Analog Input45 Analog Input09 15 49|Analog Input 25 Nd B17 /\ A17|NC. Analog Input 04 | A32 (\ B32 |Analog Input 12
Analog Input6d 53 19|Analog Input 44 Analog Input 14 16 50|Analog Input 26 nd B18 — A18INC, ‘Andlog Inpu 20 | A31 831 |Analog Input 28
Andlog Graund (Z 52 18 ﬁlr)‘abg Ground (or Analog Input 11 17 51|Andlog Input 27 nds19] Th I [arene Andlog Input05 | A30| | B30 |Analog Input 13
NC| B20 1 1 A20NC. Analog Input21 | A29 ] B29 |Analog Input29
Analog Ground (for lAnalog Ground (for|
Analog Input59 51 17 |Analog Input 43 Al 18 52 ) “Andlog Graund o - [Andlog Graund e s ehe
Analog Input 58 50 16 |Analog Input 42 Analog Input 12 19 53 |Analog Input 28 (for A (for A)
Analog Grounq {Analog Ground
Analog Input 57 49 15|Analog Input41 Analog Input 13 20 54 |Analog Input 29 forAl B22 A2 for A NC. A27 B27|NC.
Analog Input 56 48 14|Analog Input 40 Analog Input 14 21 55 |Analog Input 30
Analog Input 69 B23 A23 |Analog Input 55 | Analog Input 06 | A26 B26 |Analog Input 14
Analog Graund (o1 7 13fndlog Ground or Analog Input 19 22 56/Analog Input 31
A L A Analog Input47 B24 A24]Analog Input39] | Analog Input22 | A25 B25 |Analog Input 30
d
Andoginput54 46| B d| | 12]Analog Input39 A ?fte”‘a‘ Salos| |B G| |57 Beemalsor Analog Input63 B25 A25|Analog Input54| | Analog Input7 | A24 B24/Analog Input 15
le g rigger Input e g4 [Trigger Input
{Q“ A Bterd J Analog Input4¢ B26 26 |Analog Input38| | Analog Input 23 | A23 B23 |Analog Input 31
Analog Input 54 45 11 {Analog Input 38 Samping Clodd 24 58|Digital Ground nd 827 n7INe AnaogGround ., g2 [Analog Ground
35 1 Input |34 68 ) -~ (for A) (for A)
Analog Ground IAnalog Ground
Analog Input 53 44 10{Analog Input 37 NC|25 59INC. NC| B28 A28|NC. e A21 B21 for Al
Andlog Input54 43 9 |Andlog Input 36 NC| 26 60/NC. for Ay (for )
Areiog Graund (o Farcog Graund (or Analog Input 61 B29 A29 |Analog Input 53 NC. A20 B20|N.C.
|42 8y Ng 27 61 Digital Ground Andlog Input4q B30 A30 Andlog Inpu 37 NC[A19 BI9INC.
Analog Input 51 41 7 |Analog Input 35 NC| 28 62|NC. Analog Input 6¢ B31 b 1 A31|Analog Input 52| Digital Input 00 | A18 O B18 Digital Output 00
Analog Input 50 40 6 |Analog Input 34 Digital Input 00 29 63 Digital Input 01 Analog Input44 B32 g q A32|Analog Input 36 | Digital Input01 | A17 = B17 Digital Output 01
Analog Input49 39 5 |Analog Input 33 Digital Input 02 30 64 Digital Input 03 Andlog Graung o1 1] al A33fAnalog Ground Digital Input 02 | A16 B16 Digital Output 02
Analog Input4d 38 4 |Analog Input 32 Digital Output0q 31 65 Digital Output 01 Andiog G‘::ﬁ \_/ g‘:\;ﬁé Ground \/
B34 A34 Digital Input03 | A15 B15Digital Output 03
fAnalog Graund (Z 37 3 :Ir)‘abg Ground or Digital Output 02 32 66|Digtal Output03 forAl Fﬁ A tora) o ol o) i
Analog Input 59 B35 |" 35 |Analog Input 51 NC. At B14NC.
Analog Ground (o1 3¢ 2 INe Counter Gag 33 67|Counter Output
Al C Controlinpd P Analog Input43 B36 AA36 [Analog Input 35 NC. A13 B13|NC.
Andlog Ground (fof 5 1 e Counter UpClodq 5 g Reserved Analog Input 5§ B37 A37 |Analog Input 50 NC. A2 B12[NC.
Al - Inpu (Counter Input) Analog Input4 B38 AA38|Analog Input 34 NC. A1l B11|NC.
= = NC| B39 A39|NC. NC. A10 B1O[NC.
Signal name Description
" a NC| B40 AdOINC. NC. A09 BO9 IN.C.
Analog Input00 - Analog Input63 Analog input signal. The numbers comrespond to channel numbers. Ardlog Input 51 B41 ‘A |Analog Inpuead| | Digital Ground | A08 B08|Digial Ground
Analog Ground Common analog ground for analog input signals. Al Bxterral
Analog Input41 B42 A42 |Analog Input 33| Sampling Clock | AO7 BO7|N.C.
Al Extemal Start Trigger Input Extemal trigger input for starting analog input sampling. Input
Al Extemal Stop Trigger Input Extemal trigger input for stopping analog input sampling. Analog Input 5§ B43 A43|Analog Input 48 A'T?teml" ‘Siip A0 BO6N.C.
rigger Inj
Al Extemal Sampling Clock Input Extemal sampling clock input for analog input. Anlog Inputdd B44 Ad4 |Analog Input 32 AIT:neer:la’I;tT A0S 805 INC.
Digital Input00 - Digital Input03 Digital input signal [Aneiog Ground Cou’?‘ge UpClo
Digital Output00 - Digial Output03 | Digital output signal. B i ) ot | BO4ING
Counter Gate Control Input Gate control input signal for counter. NC| B46 A46INC. (CO’ET‘:IQ: ) A03 BO3INC.
Counter Up Clock Input Extemal Up-Clock Input Signal for Counter. N Ba7 pa7[AnalogGround| | Counter Gate |\ Bo2INC.
- ) \(for Al Control Input o
Counter Output Count output signal. N B48 A8INC. Counter Output | AOT BO1|NC.
Digital Ground Common digital ground for digital /O signals, external trigger inputs,
9 extemal ssampling clock inputs and counter I/O signals. - [1 shows the pin No. specified by HONDA TSUSHIN KOGYO CO, LTD.
Reserved Reserved pin
NC. No connection to this pin. Signal name Description
Analog Input00 - Analog Input63 Analog input signal. The numbers comrespond to channel numbers.
& CAUTION Analog Ground Common analog ground for analog input signals.
- Donot connect any of the outputs and power outputs to the analog or digital ground. Neither connect - A A N - -
outputs to each other. Doing either an resultn a fult Al Extemal Start Trigger Input Extemal trigger input for starting analog input sampling.
- Ifanalog and digital ground are shorted together, noise on the digital signals may affect the analog signaks. Al Extemnal Stop Trigger Input Extemaltrigger input for stopping analeg input sampling.
Accordingly, analog and digital ground should be separated. Al Extemal Sampling Clock Input Extemal sampling clock input for analog input.
- Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board. Digital Input00 - Digital Input03 Digital input signal
Digital Output00 - Digital Output03 Digital output signal.
Counter Gate Control Input Gate control input signal for counter.
Counter Up Clock Input Extemal Up-Clock Input Signal for Counter.
Counter Output Count output signal.
Digital Ground Common dlgltgl grounq for digital I/O signals, eqwl trigger inputs,
extemal sampling clock inputs and counter /O signals.
Reserved Reserved pin
NC. No connection to this pin.
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CONTEC

/A CAUTION

Differential Input (ADC-68M/96F)

Ver.1.07

- Donot connect any of the outputs and power outputs to the analog or digital ground. Neither connect CNB CNA
outputs to each other. Doing either can resultin a fault NC[BOT AOTINC. NC. A48 B4gNC.
- Ifanalog and digital ground are shorted together, noise on the digital signals may affect the analog signals. NC|BO2| AOZNC. go"az‘f Ground - Ja g7 B47NC.
Accordingly, analog and digital ground should be separated. L
o C h futtinthe board NC|BO3 AO3NC. INC. IAdg BAGNC.
- Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board.
NclBo4 AOINC. (rraog Ground | g B4sNC
for A1)
. . /Analog Input
Differential Input (CNA, CNB) NCBO3 AOINC [Analog Input 00F A4 B0t
CNB CNA TR NCJBOd |AOBNC. lAnalog Input00(] |A43 B43§g:;°9 Input
NC| 68 34INC. Ng 1 35 g Graund(ion
o) NClBo7 AOTINC. lAnalog Input 01+ JAd2 Mz’;g”;kl’g Input
ne| 67 e Ng 2 3 naleg Graund (fr ro——
A) Digital GroundB0§ AO8Digital Ground lAnalog Input 0111 [A4 1 B41 oot
Analog Ground (for IAnalog Ground (for|
NG| 66 32NC. Al 3 370y nclpod AOINC. NC. lA40 B4dNC.
NC| 65 31NC. Analog Input 00[+| 4 38|Analog Input 00F] NCB10 IATONC. INC. IA39 B39NC.
NC| 64 30pNC Analog Input01f+| 5 39Analog Input01F] NC[B11| 1961 48] |[ATINC. lAnalog Input 021+ A38 /Et ]a gtfs] B38?ga+l°9 Input
NC| 63 29NC. Analog Input02(+| 6 40|Analog Input02(] BO1 A1 . L k])g —
na N|
Nc| 62 28|NC. Analog Input03(+| 7 41}Analog Input 03F] NCB12 ATINC [Analog Input02(] {A37 LSJ B3%. 00 "
L Analog Ground (for lAnalog Ground (for| ] H I R N
Digital Growd 61 27NC a8 20 NeB13 B d] [AtENe lanaiog Inputo3 1836 | B o B36?1n;k])g Input
N 0o
NC| 60 26|NC. Analog Input 04[+| 9 43 |Analog Input 04
s 34 relog Input 04l 9 | 35> Anabog NP 04E) N1 AN landlog Input03¢1 A3 B35 g et
NC| 59 25|NC. Analog Input 05[+| 10 44|Analog Input 05[] T1H
Digital Ground 58 {/\ J 24INC. ‘Andlog Input06[+| 11 Y\J 45]Analog Input 06 ] N ATENC. go”rafl? Ground a3 BM?OTEI? Graund
e g H o
NC| 57 B 3 23|NC. :nalog énpmnzf[; 12 B g 46 :a:og |ermt0d7(ffl e I lAnalog Ground I - [Analog Ground
Anaognput316] 56| | P | |22]analog Input311+] nalog Grau WAE! P gl |4 Al)a"g roundior for ) for A)
4 /Analog Input
Analog Input 30F| 55 21|Analog Input 30(+] Analog Input08[+| 14 48 |Analog Input 08F] NCB17 ATINC [Analog Input04[+JA32 B32 12[+]
Analog Input29F| 54 20|Analog Input 29F+] Analog Input 09[+| 15 49 |Analog Input 09F] ncpid ATaNC lAndlog input 04 [A31 B31Analog Input
Analog Input 28| 53 19|Analog Input 28[+] Analog Input 10[+| 16 50|Analog Input 10F] 120
/Analog Input
Analog Ground (f; 5 1 si\\lr;abg Ground (for Ardlog Input 11| 17 51)Analog Input 111 NCB19 AT9NC. |Analog Input 05[+]|A30) B3C13[+]
/Analog Input
Andlog Input27] 51 17}andlog Input 276 Analog Ground tf/: 18 5 :Ir;abg Ground (for| NC|B20 IA2(NC. Analog Input 0] [A29) B29 130
Analog Input 26¢] 50 16Analog Input 26[+] Analog Input 12[+{ 19 53|Analog Input 12F] Andog Gﬁ’:x B21 A21§0”raz§’ Ground NC. A28 B28NC.
Analog Input 25| 49 15}Analog Input25(+] Analog Input 13[+ 20 54|Analog Input 13(] Analog Graundg 72 "q Ground < o -
Analog Input 24} 48 14{Analog Input 24[+] Analog Input 14[+| 21 55/Analog Input 14F] (for Al g i (for Al) - g E -
i
Analog Ground (Z 47 13 :3"‘09 Graund for Analog Input 15[+{ 22 56|Analog Input 15E] Anaog Input31EB23 1P I Azagg‘:og Input lanalog Inputos(+]A28  TTE 5 BZE?;‘EI‘]@ Input
Al Exterral Star{ Al External Stop ’V\/—‘ lAnalog Input J Analog Input
B o B d s
Analog Input23F] 46 E E 12|Analog Input 23+] Tigger Inp 23 S 5 57 Mrigger Input Analog Input 31(+[B24) ais fin A2423[+] JAnalog Input 06[] |A25) 201 B01 BZSMH
[ I Al Exterra) I 5 | [49] [11'| 5 gAnalog Input [48] [96] |Analog Input
Analog Input22(] 45 {\/1 11|Analog Input 22(+] Sampling Clod 24 [ \/W 58Digital Ground Andlog Input 30FB23 A% [Analog Inpuc 07+ A4 B2415)
35 1 Inpul I3 68 Analog Input30[+[B26 nogAnalog Input lAnalog Input07(] [A23 o3/ nakg Input
Analog Input 21F| 44 10}Analog Input 21(+] NC| 25 59INC. 22[+] 15]
Analog Input 20(] 43 9 Janalog Input 20(+] nd| 26 60|NC. NeB27 A2TINC. ’:0"329 Ground 15 822 ’:0"329 Ground
Analog Graund (o1 g [Analog Graund for Ne|27 61|Digital Grownd o G s Grand
A ) : gt NGB28 A2ENC. go"f/‘;‘s round o1 32120"5‘;‘3 rou
Analog Input 19F] 41 7 |Analog Input 19[+] NC| 28 62NC. [Anaiog Inpt
Analog Input 18(] 40 6 JAnalog Input 18[+] Digital nput 0 29 63|Digital Input 01 Analog Input29}-B29 A% INC. A0 B2GNC.
Analog Input 17| 39 5 |Analog Input 17[+] Digital Input 04 30 64Digital Input 03 Analog Input 295+ B30 ABCAr\alog Input e A19 B1dnc.
Analog Input 16t 38 4 |analog Input 16[+] Digital Output ] 31 65 |Digital Output 01 Al
{Analog Input - Digital Output
Analog Ground (f; 37 3 :Ir;abg Ground (for Digital Output 04 32 66|Digital Output 03 Analog Input 28(-{B31 A31 bor) Digital Input00  |A1§ B14 o0
{Analog Input - Digital Output
Analog Ground (Z 36 2INC Cgﬂjﬁ? 3 67|Counter Outpe Andlog Input 28+ B32 p3z Digital Inpuc01 A1) B17y,
Analog Ground (for 35 1IN Counter Up ClocH u Reserved (Counter Analog G(;::Z B33 Agggonral/;)l? Ground Digital input02 ~ |A16 B1d 5;9@ Output
Al Inpu Input) —
Analog G(g;‘u“ B34 go”raz? Ground [ ol input03  JATS B1SE'9"""°“‘F"“
Signal name Description [Andog Inpit
— Analog Input 27(B39 A39 P NC. A14 B14NC.
Analog Input00 - Analog Input31 Analog input signal. The numbers comrespond to channel numbers. 1901
{Analog Input
Analog Ground Common analog ground for analog input signals. Andlog Input27+(B3§ A6 1911 NC AT3 B13NC
AO Extemal Start Trigger Input Extemal trigger input for starting analog input sampling. Analog Input 26(-B37) AS‘?QE;OQ Input INC. AT12 B12NC.
AO Extemal Stop Trigger Input Extemal trigger input for stopping analog input sampling. Anelog Input 26+ 838 A35/1\$l<139 Input NC. IA11 B11INC
AO Extemal Sampling Clock Input Extemal sampling clock input for analog input. ncB3d IA3dnC. NC. IA10 B1dNC.
Digital Input00 - Digital Input03 Digital input signal N.C[B4Q AAONC. INC. IA09Y BOINC.
Digital Output00 - Digital Output03 Digital output signal. Andlog Input 25E{B41 A41’1*;‘:;°9 Input DigitalGrond A8 BOgDigiel Grownd
Counter Gate Control Input Gate control input signal for counter. |Analog Input Al Exterral
- Analog Input 25(+[B42 paz’ P Samping Clock  [A07 BO7INC.
Counter UpClock Input Extemal Up-Clock Input Signal for Counter. ] input
Counter Output Count output signal. Analog Input 24{B43 MS?Q:;OQ Input TArligzd:T:;jo’) IAOq] BOGNC.
-, Common digital ground for digital I/O signals, external trigger inputs, JAnalog Inout IAl External Start
Digital Ground extemal sampling clock inputs and counter |/O signals. Analog Input 241+(B44 A4416[+k])g " riggerinpe 1107 BOINC.
Reserved Reserved pin ncB4s Msgonraz? Ground I(r::;;rtﬂe UpClock A4 Bo4NC.
NC. No connection to this pin.
ncB4g IAGNC. m’;"’d (Caunterla g BoaNC.
/N CAUTION NC[B4T M‘go”jz? Graund Egst”glf:; 102 BOINC.
- Do not connect any of the outputs and power outputs to the analog or digital ground. Neither connect N.C. B4g AdaNC. Counter Output AT BOINC.

outputs to each other. Doing either can result in a fault.

- Ifanalog and digital ground are shorted together, noise on the digital signals may affect the analog signals.
Accordingly, analog and digital ground should be separated.

- Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board.

- [1 shows the pin No. specified by HONDA TSUSHIN KOGYO CO, LTD.

I A\ | -16/6.4 L./ - L P 15— /.
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Signal name Description

Analog Input00 - Analog Input31 Analog input signal. The numbers comespond to channel numbers.

Analog Ground Common analog ground for analog input signals.

Al Extemal Start Trigger Input Extemal trigger input for starting analog input sampling.

Al Extemal Stop Trigger Input Extemal trigger input for stopping analog input sampling.

Al Extemal Sampling Clock Input Extemal sampling clock input for analog input.

Digital Input00 - Digital Input03 Digital input signal

Differential Input

Differential Input Connection (Flat Cable)

The following figure shows an example of flat cable connection.

Each signal source is connected to a [+] pin of analog input channel and
the signal common of this source to the [-] pin of this input channel of
CN A/B. In addition, the signal common must be connected to the pin of
the analog ground of CN A/B by a third wire.

Digital Output00 - Digital Output03 Digital output signal.

Counter Gate Control Input Gate control input signal for counter.

Counter Up Clock Input Extemal Up-Clock Input Signal for Counter.

Counter Output Count output signal.
. Common digital ground for digital /O signals, external trigger inputs,
Digital Ground extemal sampling clock inputs and counter /O signals.
Reserved Reserved pin
NC. No connection to this pin.
/N CAUTION

- Donot connect any of the outputs and power outputs to the analog or digital ground. Neither connect
outputs to each other. Doing either can resultin a fault

- Ifanalog and digital ground are shorted together, noise on the digital signals may affect the analog signats.
Accordingly, analog and digital ground should be separated.

- Leave "Reserved" pins unconnected. Connecting these pins may cause a fault in the board.

Connecting Analog Input Signal

Single-ended Input

Single-ended Input Connection (Flat Cable)

The following figure shows an example of flat cable connection. Each
signal source is connected to one analog input channel and the signal
common to analog ground pin of CN A/B.

BOARD CN A/B Signal Source
Analog Input 0..63 O O @
Analog Ground 47 "‘ Q 7JT

Single-ended Input Connection (Shielded Cable)

The following figure shows an example of shielded cable connection.
When the distance between the signal source and the product is long or
you want to increase the noise tolerance, a shield cable is suggested.

Connect the signal by the core wire and common signal by the shield

braids.
A8 [Sedabe]

Analog Input 0..63

Analog Ground

/N CAUTION

Analog Input 0[+]..31[+]

Analog Input 0[-]..31[-]

e R o S

!

Analog Ground é

Differential Input Connection (Shielded Cable)

The following figure shows an example of shielded cable connection.
When the distance between the signal source and the product is long or
you want to increase the noise tolerance, a shield cable connection is
preferred. Each signal source is connected to a [+] pin of analog input
channel and the signal common of this source to the [-] pin of this input
channel of CN A/B.  In addition, the signal common must be connected
to the pin of the analog ground of CN A/B by the shielded braids.

)

Analog Input 0[+]..31[+]

Analog Input 0[-]..31[-]

Analog Ground

/N CAUTION

- When afrequency of TMHz or higher is contained in the source signal, the cross talk between channels may
ocaur.

The input data would be uncertain if the analog ground is not connected.

If the product and the signal source receive noise or the distance between the product and the signal source is
too long data may not be input properly.
- Theinput voltage from the [+] input or [-] input should not exceed the maximum input voltage (based on the
product analog ground). If it exceeds the maximum voltage, the product may be damaged.
- Because the input data will be uncertain if the [+] pin or the [-] pin of CN A/B is not connected, all the unused
input pins of CN A/B should be connected to the analog ground, AGND.

In the channel switching, the multiplexer does the electrical charge and discharge on the intemal capacitor
according to the signal voltage Therefore, the voltage from the previous switching state may go into the next
channel. It might cause the error of the signal source action. If this ocaurs, insert a high-speed amplifieras a
buffer between the signal source and the analog input pin to reduce the fluctuation.

An input pin may fail to obtain input data normally when the signal source connected to the pin has high
impedance. If this is the case, change the signal source to one with lower output impedance or insert a high-
speedamplifier buffer between the signal source and the analog input pin to reduce the effect.

- When afrequency of IMHz or higher is contained in the source signal, the cross talk between channels may
ocaur.

- Ifthe product and the signal source receive noise or the distance between the product and the signal source is
too long data may not be input properly.

- Aninput analog signal should not exceed the maximum input voltage (relate to the product analog ground). If
it exceeds the maximum voltage, the product may be damaged.

- Connect all the unused analog input channels to analog ground.

- Inthe channel switching, the multiplexer does the electrical charge and discharge on the intemal capacitor
according to the signal voltage. Therefore, the voltage from the previous switching state may go into the next
channel. It might cause the error of the signal source action. If this ocaurs, insert a high-speed amplifieras a
buffer between the signal source and the analog input pin to reduce the fluctuation.

- Aninput pinmay fail to obtain input data normally when the signal source connected to the pin has high

impedance. If this is the case, change the signal source to one with lower output impedance or insert a high-
speedamplifier buffer between the signal source and the analog input pin to reduce the effect

m— Al-1664LA-LPE

Connecting Digital /0 Signals

The following sections show examples of how to connect digital I/O
signals.

All the I/O signals are LVTTL level, and input or output can be set in 8-bit
units by software.

Digital input

Digital Input % .

Digital Ground7jf7 - 747

Digital output

Digital Output —‘ >IOL = 8mA _ O—|>
Digital Ground7J]7 7J,7

5 I
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Counter signals and Control signals Connection Difference from AD16-64(LPCI)LA

The following sections show examples of how to connect counter 1/0 The functions same with conventional product of AD16-64(LPCI)LA are
signals, and other control I/O signals (external trigger input signals, provided with the Al-1664LA-LPE. In addition, as there is compatibility in
sampling clock input signals, etc.). terms of connector shape and pin assignments, it is easy to migrate from
All the counter signals and control signals are LVTTL. the existing system. So you can use the same operating procedures as

AD16-64(LPCI)LA.
Counter input and Control input

There are some differences in specifications as shown below.
% 10k ftem AL-1664LA-LPE AD16-64(LPCILA
Digital Input % . consumption +33VDC 620mA (Max) +5VDC 450 mA (Max)
Digital Ground f‘ Bus specification PCl Express Base Specification Rev. | PCl (32-bit, 33MHz, Universal key
7J/T i i 7J/7 1.0ax1 shapes supported)
Extemal start signal LVTTL-level TTL-level
Counter output and Control output pv— | o p——
; xtemal stop signal -level -level
@ b
- lo. = 8mA ! ; Extemal clock signal LVTTL-level TTL-level
Digital Output “>
Digital Input/Output LVTTL-level positive logic TTL-level positive logic
Digital Ground O O
7;7 1 e 7;7 Extemal Counter Inpu/Output | LVTTL-level TTL-level
Dimension (mm) 121,69 (1)x67.90(H) 121.69()x6341(H)
About the counter input control signal Weight 9%0g 60g

Counter Gate Control Input acts as an input that validate or invalidate the
input of an external up-clock for counter. This function enables the
control of an external up-clock for counter. The external up-clock for
counter is valid when input is "High", and invalid when input is "Low". If
unconnected, it is a pull-up in the product and remains "High". Therefore
the external up-clock for counter is valid when the counter gate control
input is not connected.

/\CAUTION
- Donot short the output signals to analog ground, digital ground, and/or power line. Doing so may damage the
product.
- Eachinput accepts 5V TTL signals
Circuit Block Diagram

64 single-end 4 Digital Inputs / 4 Digital Outputs

32 differential External Trigger Inputs

Analog Inputs Counter Input / Output

< CNA, CNB >

U &

Multiplexer |« Buffer

opP
Amplifer

A/D
Converter

lH}

FPGA |

DC/DC
converter
< PCI Express bus >
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