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Add board dimensions

Describe connector pin orientations and indicate that pin 1 is found by a square solder pad on the board

CorrectDAN weight
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Update IDAN isometric drawing

Update IDAN front and back panel dianviolygle pin 1 orientationdiffierentiate betwekaback panefsr the 6pin and
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Rev F Remove relay innusurrent specification from Table 3
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1 I ntroducti on

1.1 Product Overview

The DIZ59561R provides Ogsmlated Digital Inputs and Outputs to interface with a variety of devices. The Inputs allow for a broad ran
input voltages, and are compatible with 5V aydt@&®V systems. The-tigrent Outputs allow for driving LEDs, relays, and solenoids.
The PCle interface provides compatibility with the latest generation of CPUs, and the PCle lane repopailgtionitdissvsyfstenirtu
expansion.

1.2 BoardFeatures

1 PC/104 form factor
1 Pde/104 stackable bus structure
o PCle/104 Universal Connector
o PCI Express (PCle) x1 Upstream Interface to CPU
0 UsesaPCle x1 link
0 Repopulates the PCle bus
Broad input voltage range
Highcurrent outputs
-40 to +85°Operation
Isolated Input
0 160ptalsolated digital Inputs
0 Maximum Input Voltage:
A Standard Version: 36V
A 24V Version: 3V
0 Reversgolarity protection
0 2500 Yc(rms)solation
o Custom settings available
1 Relay Outputs
0 16 power relays with Foar@acts
o 60 VA switching capacity
0  Switching current
A 2Aat30VDC
A 05Aat125VAC
A 0.25Aat 250 VAC
Max switching voltage 220 VDC / 250 VAC
Operate and release time 4 milliseconds
1000 Vrms isolation
Expected life
A Mechanical (at 180 cpm) 100,000,00bogera
A Electrical at 2 A, 30 VDC resistive 500,000 operations

E R E R

O O0Oo0ooOo
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1.3 Ordering Information
TheDMB59561Ris available with the following aptions

Tablel: Ordering Options

Part Number Description

DM35956HR PCle/104 eghannel Higbensity Isolated Digital /O Meithiéleaders

DMB59561R24\VH PCle/104 6ghannel High Density Isolated Digital I/Owitbdidbadefer 24V systems
DM35956H8 PCle/104 e6ghannel High Density Isolated Digital I/Owitbditeew Terminals
DM35956HRAV'S PCle/104 e6ghannel High Density Isolated Digital I/Owitbditeew Termirfals24V systems

PCle/104 eghannel High Density Isolated Digital I/Oitvi@zAiNeenclosure;

IDANDM35956H62D Front panduilt with62i n submi ni ature ADO connectors
IDANDM35956HEED PCle/104 %ha}nne_l ngh Density Isolat_ed D_|g|tal I/QMWenc!osure
Front panel built witp68 n s ub mi ni ature ADO connectors
IDANDM35956HRAV62D PCle/104 %ha}nne_l ngh By Isolated _Dlglt_al I/10 ModmIBAN~enc!osure for 24V systems;
Front panel built witpp2 N s ub mi ni ature ADO connectors
IDANDM35956HRAVEED PCle/104 eghannel High Density Isolated Digital I/Oitvidxhile enclosdoe 24V systems

Fronpanel built withf8 n sub mi ni ature ADO connectors

The Intelligent Data Acquisition Nod@jhdidindplock can be used in just about any combination with other IDAN building blocks to
create a simple but r ugg édorpdraded i acustemd K .t RTTIDI sHi f@AdhfRekabilityaHni DaAlN
Intelligent Data Acquisition Node. Contact RTD sales for more ifornighioeliability systems.

14  Contact Information

1.4.1 SALESSUPPORT

For sales inquiries, you can conta@rdaided Technologaesvia the following methods:

Phone: 1-8142348087 Monday through Friday, 8:00am to 5:00pm (EST).
E-Mail: sales@rtd.com

1.4.2 TECHNICABUPPORT
If you are having problems witlsystem, pleasgy the steps in thmubleshootisgction of this manualpag@4

For help with this product, or any other product madehbycRTbontact RTD Embedded Technetdgiesl suppura the
following methods:

Phone: 1-8142348087 Monday through Friday, 8:00am to 5:00pm (EST).
E-Mail: techsupport@rtd.com
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2 Speci

f 1 cat

| ons

2.1  Operating Conditions
Table2: Operating Conditions
Symbol | Parameter Test Condition Min Max Unit
Vecs 5V Supply Voltage 4.75 525| V
Vecs 3.3V Supply Voltage n/a nfa| V
Vea2 12V Supply Voltage n/a nfa| V
Vee12 -12V Supply Voltage n/a nfa| V
Ta Operating Temperature -40 +85| C
Ts Storage Temperature -55 +125| C
RH Relative Humidity NonCondensing 0 90%| %
MTBF Mean Time Before Failure ;S‘I’(C:?grlgulziﬁi;mcontrolled 565,477 Hours
2.2  Electrical Characteristics
Table3: Electrical Characteristics
Symbol | Parameter Test Condition Min Max Unit
P Power Consumption Vees= 5.0V 3.75| W
lecs 5V Input Supply Current Active 750 mA
PCle Bus
Differential Outpdltage 0.8 12|V
DC Differential TX Impedan; 95.2| 116.9| q
Differential Input Voltage 0.175 33|V
DC Differential RX Impedan 92.7| 115.8| q
Electrical Idle Detect Thresh 61 173| mV
Isolated Inputs
Input Voltage Standard Version -15 15| Vbc
24V -30 30
TurrOn Threshold Voltage | Standard Version 1.0 2.4 | Vbc
24V 1.0 4.5
TurrOn Threshold Current 500 ¢ A
Input Current Standard Version, 5V Input 20| mA
Standard Version, 12V Input 5.5
24V, 12V Input 1.3
24V, 24V Input 2.8
Isolation Voltage 2500| Vac(rms)
RelayOutputs
Nominal switching capacity | 30 \A¢, resistive load 20| A
125Vag resistive load 0.5
Switching Power 60| W
Switching Voltage 220 | Vbc
250 | Vac
Breakdown Voltage (initial) | Between op@ontacts 1000| Vrms
Between contact and coil 2000| VRms
Set time 20°C, nominal supply voltage 4| ms
Excluding contact bounce
Releaséme 20°C, nominal supply voltage 4| ms
Excluding contact bounce
Expected life Mechanical, 180 cpm 1x18 Cycles
Electrical, 20 cpm
2A @ 30V resistive 1x18
1A @ 30V resistive 5x16
0.5A @ 125%¥resistive 1x16
Operating Speed 20 | Cpm
Terminal Block Wire Size -S version 26 20 | AWG
RTD Embedded Technologies, Inclwww.rtd.com 8 DM35956HBs er 6 s
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3

Boar d Connectil on

3.1

3.2

NOTEIt may be necessary to disaBléle Active State Powemisigement
(ASPMin the BIOS setup utility for correct operation. This is typi
in the AAdvanc#d/mRQlu.EXx LCroems sa/
vendor for details.

Board Handlingrecautions

To preent damage due to Electrostatic Discharges@B)ikboard in its antistatic bag until you are ready to install it into your system
When removing it from the bag, hold the board at the edges, and do not touch the components or evhoaotars akl amdistatic
environment, and use a grounded workbench for testing and handling of your hardware.

Physical Characteristics

Section 3.2, add ASTEP model is available upon request; co
1  WeightApproximaly ®0lbs. 90g)
1 Dimensions: 90.17 mm L x 95.89 mm W (3.550 in L x 3.775 in W)

1 Stanebff Height: 0.600 inches (15.240 mm)
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— 0. 700¢(1n?
3.350¢1m
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Figurel: BoardDimensions
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3.3
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3.3.1 EXTERNAL/OCONNECTORS

CNZ2: Isolated Input
Connector Part #/inpoint 2686D-2-01-G

Mating ConnectoBamtec IDSD-S-15.00T-G

Thelsolated Inputs are@N2. The pin assigents are shown in the Table.Gélewrigure below shows thedimpuitThe table is
drawn to show the orientation of the pins on the connector. Pin 1 is indicated with a square solder padtbe theabdttom side of

Table4: CN12 Isolated Input

Pin Name| # | # | Pin Nam

ING 2| 1 |INO+

INE 4 | 3 [ IN1+

IN2 6 | 5| IN2+

IN3 8 | 7 | IN3+

IN4 10| 9 [ IN4+

INS 12| 11| IN5+

ING 14| 13| IN6+

IN? 16| 15| IN7+

IN8 18| 17| IN8+

IN9 20| 19| IN9+

IN1G 22| 21| IN10+

IN11 241 23| IN11+

IN12 26| 25| IN12+

IN13 28| 27 | IN13+

IN14 30| 29| IN14+

IN15 32| 31| IN15+

n.c. 34| 33| n.c.

— AN - ‘ L
+“~ L6
IN-= - -
-
IN-=
[+, -

Figured4: Isolated Input Circuit

RTD Embedded Technologies, Inclwww.rtd.com
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CND and CN1RelayOutputvith HeaderdH)
Connector Part BAMTECSWI12508S-D-RA

Mating ConnectoECI6504312 LF

TheRelayOutputs are on @NAnd CN1The pin assignmemts shown in the Table heftagh contact on the relay is atteched
pins on the connec@nly one connection is requitedusedThe table is drawn to show the orientation of the pins on the connector. Pin
1is indicated with a square solder pad on the bottom side of the board.

Table5: CN10 Relaputput Table6: CN11 Relaguput

Pin Name # | # | Pin Name Pin Name # | # | Pin Name
RELAY NO| 2 | 1 | RELA®Y NO RELAY8 NOQ 2 | 1 | RELAY8 NO
RELAY C | 4 | 3 | RELA®Y C RELAY8 C | 4 | 3 | RELAY8 C
RELAY NC| 6 | 5 | RELA®Y NC RELAY8 NCl 6 | 5 | RELAY8 NC
RELAY1 N¢ 8 | 7 | RELAY1 N( RELAY9 NO 8 | 7 | RELAY9 NO
RELAY1 C| 10| 9 | RELAY1 C RELAY9 C | 10| 9 | RELAY9 C
RELAY1 N¢ 12| 11| RELAY1 N( RELAY9 NC|l 12| 11| RELAY9 NC
RELAY2 N¢ 14| 13| RELAY2 N¢ RELAY10 N{ 14| 13| RELAY10 N
RELAY2 C| 16| 15| RELAY2 C RELAY10 C| 16| 15| RELAY10 C
RELAY2 Nq 18| 17| RELAY2 N( RELAY10 N{ 18| 17| RELAY10 N
RELAY3 Nq 20| 19| RELAY3 N( RELAY11 N{ 20| 19| RELAY11l N
RELAY3 C| 22| 21| RELAY3 C RELAY11l C| 22| 21| RELAY11 C
RELAY3 N{ 24| 23| RELAY3 N( RELAY11 N{ 24| 23| RELAY11 N
RELAY4 N{q 26| 25| RELAY4 N( RELAY12 N{ 26| 25| RELAY12 N
RELAY4 C| 28| 27| RELAY4 C RELAY12 C| 28| 27| RELAY12 C
RELAY4 N¢ 30| 29| RELAY4 N( RELAY12 N{ 30| 29| RELAY12 N
RELAY5 N{¢ 32| 31| RELAY5 N( RELAY13 N{ 32| 31| RELAY13 N
RELAY5 C| 34| 33| RELAY5 C RELAY13 C| 34| 33| RELAY13 C
RELAY5 N 36| 35| RELAY5 N( RELAY13 N{ 36| 35| RELAY13 N
RELAY6 N 38| 37| RELAY6 N( RELAY14 N{ 38| 37| RELAY14 N
RELAY6 C| 40| 39| RELAY6 C RELAY14 C| 40| 39| RELAY14 C
RELAY6 N{ 42| 41| RELAY6 N( RELAY14 N{ 42| 41| RELAY14 N
RELAY7 N{ 44| 43| RELAY7 N( RELAY15 N{ 44| 43| RELAY15 N
RELAY7 C| 46| 45| RELAY7 C RELAY15 C| 46| 45| RELAY15 C
RELAY7 N{ 48| 47| RELAY7 N( RELAY15 N{ 48| 47| RELAY15 N
n.c. 50| 49| n.c. n.c. 50| 49| n.c.

RTD Embedded Technologies, Inclwww.rtd.com
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CN10 and CN11: Relay Output with Screw TeBninals (

The Relay Outputs are on CN10 and CN11. The pin assignments are shown in TiteeTable iselivawvn to show the orientation of
the pins on the connector. Pin 1 is indicated with a square solder pad on the bottom side of the board.

Table7: CN10 Rela@uput

Table8: CN11 Relaguput

# | Pin Name # Pin Name

1 | RELAY NO 1 RELAY8 NO
2 | RELAY C 2 RELAY8 C

3 | RELAY NC 3 RELAY8 NC
4 | RELAY1 NO 4 | RELAY9 NO
5 | RELAY1 C 5 RELAY9 C

6 | RELAY1 NC 6 RELAY9 NC
7 | RELAY2 NO 7 RELAY10 NO
8 | RELAY2 C 8 RELAY10 C

9 | RELAY2 NC 9 RELAY10 NC
10 | RELAY3 NO 10 | RELAY11 NO
11 | RELAY3 C 11 | RELAY11 C

12 | RELAY3 NC 12 | RELAY11 NC
13 | RELAY4 NO 13 | RELAY12 NO
14 | RELAY4 C 14 | RELAY12 C

15 | RELAY4 NC 15 | RELAY12 NC
16 | RELAY5 NO 16 | RELAY13 NO
17 | RELAY5 C 17 | RELAY13 C

18 | RELAY5 NC 18 | RELAY13 NC
19 | RELAY6 NO 19 | RELAY14 NO
20 | RELAY6 C 20 | RELAY14 C

21 | RELAY6 NC 21 | RELAY14 NC
22 | RELAY7 NO 22 | RELAY15 NO
23 | RELAY7 C 23 | RELAY15 C

24 | RELAY7 NC 24 | RELAY15 NC
25 | n.c. 25 | n.c.

3.3.2 BUSCONNECTORS

CN1(Top) & CNBottom): PCle Connector

The PCle connector is the connection to the system @RBiiolTaad pin assignmentsoangliant with tREI/104Express
SpecificationSed°C/104 Specificationspag&0

TreDMB5956IRi s a AUni versal o board, and can connect to either a
3.3.3 JUMPERS

User ID Jumper
The User ID Jumper is a four position, user defined jumper block. It can be used to uniquely identify systeie Huajdmiethe
settings can be read from the USER_ID register. An installed jumper results in a logic high, and an opkgjahop&heesults in a
table is drawn to show the orientation of the pins on the connector. Position 1 istpaicatedidéthpad on the bottom side of the
board.

Tabled: CN3 User ID Jumpe

Position Description

1-2 User ID hit 0
34 User ID hit 1
56 User ID hit 2
7-8 User ID hit 3

RTD Embedded Technologies, Inclwww.rtd.com 13 DM35956HBs er 6 s Manu a



34  Steps for Installing

NOTEIt may be necessary to disable PCle Active State Power Manag
(ASPM) in the BIOS setup utility for correct operation. This is ty]
in the AAdvanced/ PCI Express/
vendor for details.

Always work at an §8Btected workstation, and wear a grounestcayrist

Turn off power to the PC/104 system or stack.

Select and install stafffd to properly positiomtbdul®n the stack.

Remove the iohde from its arstatic bag.

Check that pins of the bus camrezet properly positioned.

Check the stacking order; make sure all of the busses used by the peripheral cards are connected to the cpuModule.
Hold the module by its edges and orient it so the bus connector pins line up with the matchingacinnector on the s
Gently and evenly press the module onto the PC/104 stack.

If any boards are to be stacked above this module, install them.

10. Attach any necesy cables to the PCKta4k.

11. Reconnect the power cord and apply power to the stack.

12. Boot the system andfyehat all of the hardware is working properly.

© NGO PE

v

Figure5: Example 104EStack

RTD Embedded Technologies, Inclwww.rtd.com 14 DM35956HBs er 6 s Manu a



4 | DAN Connecti ons

41 Module Handling Precautions

To prevent damage due to Electrostatic Discharge (ESD), keep your module in its antistaéicdradyuntihgeall it into your system.
When removing it from the bag, hold the module by the aluminum enclosure, and do not touch the componegstioe connectors. Hanc

module in an antistatic environment, and use a grounded workbench faartdstiggoagour hardware.

42 Physical Characteristics
1  Weight: Approximately 0.49 Kgl§$.p8

1 Dimasions: 158mm L x 130mm W x 3@mm H (5.98 in L x 5.12 inlV84in H)

Figure6: IDAN Dimensior{2pin)

Figure7: IDAN Dimensions (B8)
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4.3 Connector Locations

4.3.1 IDANDM35956HE&2D

62pin High Densi t(R2,M3P0 Femal e Connector

€
S
©
L0
O
<
O
o IQ]
S N
Pin 21 Pin 1
.00 dataModule . ! Pin 22
.35in [9 .Om m} OOOOOoOoooooOoOooooooooooooooooooooooo °0 I ’ ’ P3
Pin 4 ©C00000DO000O00DO000O0O0D0
) Pin 43
Pin 6
. o\ 0000000000000 0D0000O0 N
1.02in [260?’7’\ m] K oooooOooooooooooooooooooooooooooooooooo O]j ' P2
T

37/pi n High Densit@®)iabDo Female Connector

B

S

<

L0

&,

<

O

Te] &)

o S
Pin 19 Pin1

\ .00
= : OOoooOoOoooooooooooooooooooooooooooo P4 .35in [QOmm}

Pin 37 Pin 20

\‘\ \_“:"AJ I
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4.3.2 IDANDM35956HE8D

68pi n Subminiature ADO0 Female Connector (P2, P3)

3
£
o
L0
©,
C
<
o Tg]
S o

Pin 67 Pin1
.00 dataModule !

.35in [9.0mm] (@ ey P3

Pin 6

1.02in [26.0mm]

'w EDDDDDDDDDDDDDDEIDEIEIEIDDEIDEIEIDDDEIEIEIEID 'w

&), 00000000000000000000000000000000 &)

=1 =
7

37pi n Hi gh

Densi t(®4 aDo

|

Femal e Connector

.00

.00

+——— 2.56in [65.0mm]

.35in [9.0mm]
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44 Connectors

4.4.1 EXTERNAL/OCONNECTORS

P2-68p i n

Submini

ature

Connector PartA&mp

74907

Do

Femal e

Exampl®#ating Connectdmp

Tableld IDANDM359568Pin Subminiature "D" Connecto

Tableld IDANDM359568Pin Subminiature "D" Connectol

Connector

78609€7(IDC Crimp)

IDAN Pin# Signal DM3559Rin # IDAN Pin Signal DM35598in #
1 RELAY NO| CN10 1 35 RELAB NC| CN10 35
2 RELAY_NO| CN10 2 36 RELAB NC| CN10 36
3 RELAY C | CN10 3 37 RELA®_NO| CN10 37
4 RELAY C | CN10 4 38 RELAB_NO| CN10 38
5 RELA® NC| CN10 5 39 RELAg C | CN10 39
6 RELAY NC| CN10 6 40 RELA% C | CN10 40
7 RELAY NO| CN10 7 41 RELA% NC| CN10 41
8 RELAY NO| CN10 8 42 RELA® NC| CN10 42
9 RELAY C | CN10 9 43 RELAY_NO| CN10 43
10 RELAY C | CN10 10 44 RELAY_NO| CN10 44
11 RELAY NC| CN10 11 45 RELAY C | CN10 45
12 RELAY NC| CN10 12 46 RELAY C | CN10 46
13 RELAYZ NO| CN10 13 47 RELAY NC| CN10 47
4 RELAY NO| CN10 14 48 RELAY_NC| CN10 48
15 RELAY C | CN10 15 49 RESERVELD CN10 49
16 RELAYZ C | CN10 16 50 RESERVEL CN10 50
17 RELAY NC| CN10 17 51 RESERVED
18 RELA¥Z NC| CN10 18 52 RESERVED
19 RELAY NO| CN10 19 53 RESERVED
20 RELAY NO| CN10 20 54 RESERVED
21 RELAY C | CN10 21 55 RESERVED
22 RELAS C | CN10 22 56 RESERVED
23 RELAY NC| CN10 23 57 RESERVED
24 RELAS NC| CN10 24 58 RESERVED
25 RELAY NO| CN10 25 59 RESERVED
26 RELAY NO| CN10 26 60 RESERVED
27 RELA¥ C | CN10 27 61 RESERVED
28 RELA¥ C | CN10 28 62 RESERVED
29 RELA¥ NC| CN10 29 63 RESERVED
30 RELAY NC| CN10 30 64 RESERVED
31 RELAY_NO| CN10 31 65 RESERVED
32 RELAY NO| CN10 32 66 RESERVED
33 RELAS C [ CN10 33 67 RESERVED
34 RELA% C | CN10 34 68 RESERVED
P3-68pi n Subminiature fiDo Female Connector

Connector PartAmp 74907 Exampl#ating ConnectAmp 78609 (IDC Crimp)
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Tablell IDANDM359568Pin Subminiature "D" Connector

Tableld IDANDM359568Pin Subminiature "D" Connector

IDAN Pin#) __ Signal DM3559Bin # IDAN Pin#  Signal DM3559Bin #
1 RELAS NO | CN1L 1 35 RELAY3 NC| CN11 35
2 RELAS NO | CN11 2 36 RELAY3 NC| CN11 36
3 RELAS C | CN11 3 37 RELAY4 NO| CN11 37
4 RELAB C | CN11 4 38 RELAY4 NO| CN11 38
5 RELAS NC | CN11 5 39 RELAY4 C | CN11 39
6 RELAS NC | CN11 6 40 RELAY4 C | CN11 40
7 RELAY NO | CN11 7 41 RELAY4 NC| CN11 41
8 RELAY NO | CN11 8 42 RELAY4 NC| CN11 42
9 RELAY C | CN11 9 43 RELAY5 NO| CN11 43
10 RELAY C [ CN11 10 44 RELAY5 NO| CN11 44
11 RELAY NC | CN11 11 45 RELAY5 C | CN11 45
12 RELAY NC | CN11 12 46 RELAY5 C | CN11 46
13 RELAYQ NO| CN11 13 47 RELAY5 NC| CN11 47
4 RELAYQ NO| CN11 14 48 RELAY5 NC| CN11 48
15 RELAYO0 C [ CN11 15 49 RESERVED| CN11 49
16 RELAYO C | CN11 16 50 RESERVED| CN11 50
17 RELAYQ NC| CN11 17 51 RESERVED
18 RELAY0 NC| CN11 18 52 RESERVED
19 RELAYL NO| CN11 19 53 RESERVED
20 RELAYL NO| CN11 20 54 RESERVED
21 RELAYL C | CN11 21 55 RESERVED
22 RELAY1 C | CN11 22 56 RESERVED
23 RELAY1 NC| CN11 23 57 RESERVED
24 RELAY1 NC| CN11 24 58 RESERVED
25 RELAY2 NO| CN11 25 59 RESERVED
26 RELAY2 NO| CN11 26 60 RESERVED
27 RELAY2 C | CN11 27 61 RESERVED
28 RELAY2 C [ CN11 28 62 RESERVED
29 RELAY2 NC| CN11 29 63 RESERVED
30 RELAY2 NC| CN11 30 64 RESERVED
31 RELAY3 NO| CN11 31 65 RESERVED
32 RELAY3 NO| CN11 32 66 RESERVED
33 RELAY3 C | CN11 33 67 RESERVED
34 RELAY3 C [ CN11 34 68 RESERVED
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P2-62pi n Hi

gh Density

Connector PartdALCONNDB62S

fiDo

Femal

e Connector

Exampl®ating ConnectdALCONNDB62P

Tablel2 IDANDM359562-Pin High Densit{p" Connector

Tablel2 IDANDM359562-Pin High Densitip" Connector

IDAN Pin# Signal DM3559Pin # IDAN Pin# Signal DM3559Fin #
1 RELAYO_N(¢ CN10 1 32 RELAY5_N( CN10 32
2 RELAYO_C] CN10 4 33 RELAY5_Nq CN10 35
3 RELAY1_N(¢ CN10 7 34 RELAY6_N( CN10 38
4 RELAY1_Cf CN10 10 35 RELAY6_Nq CN10 41
5 RELAY2_N{ CN10 13 36 RELAY7_N( CN10 44
6 RELAY2_C] CN10 16 37 RELAY7_N(¢ CN10 47
7 RELAY3_N{ CN10 19 38 RESERVEL CN10 50
8 RELAY3_C| CN10 22 39 RESERVED
9 RELAY4_N{ CN10 25 40 RESERVED
10 RELAY4_C CN10 28 41 RESERVED
11 RELAY5_N{ CN10 31 42 RESERVED
12 RELAY5_C CN10 34 43 RELAYO_C| CN10 3
13 RELAY6_N{ CN10 37 44 RELAYO_Nq CN10 6
14 RELAY6_C CN10 40 45 RELAY1_C{ CN10 9
15 RELAY7_N{q CN10 43 46 RELAY1_Nq CN10 12
16 RELAY7_C CN10 46 47 RELAY2_C| CN10 15
17 RESERVELD CN10 49 48 RELAY2_Nq CN10 18
18 RESERVED 49 RELAY3_C| CN10 21
19 RESERVED 50 RELAY3_Nq CN10 24
20 RESERVED 51 RELAY4_C| CN10 27
21 RESERVED 52 RELAY4_Nq CN10 30
22 RELAYO_N{ CN10 2 53 RELAY5_C| CN10 33
23 RELAYO_N¢ CN10 5 54 RELAY5_Nq CN10 36
24 RELAY1_N(¢ CN10 8 55 RELAY6_C] CN10 39
25 RELAY1_N¢ CN10 11 56 RELAY6_Nq CN10 42
26 RELAY2_N(¢ CN10 14 57 RELAY7_C] CN10 45
27 RELAY2_N{q CN10 17 58 RELAY7_Nq CN10 48
28 RELAY3_N{ CN10 20 59 RESERVED
29 RELAY3_Nq¢ CN10 23 60 RESERVED
30 RELAY4_N{ CN10 26 61 RESERVED
31 RELAY4_Nq CN10 29 62 RESERVED
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P3-62pi n Hi gh Density fADo Female Connector

Connector ParttALCONNDB62S Exampl®ating ConnectdALCONNDB62P
Tablel3 IDANDM359562-Pin High Densit{p" Connector Tablel2 IDANDM359562-Pin High Densit{p" Connector
IDAN Pin# Signal DM35596 Pin # IDAN Pin# Signal DM35596 Pin #

1 RELAY8_NO| CN11 1 32 RELAY13_N{ CN11 32
2 RELAY8 C| CN11 4 33 RELAY13_N{ CN11 35
3 RELAY9 NQO| CN11 7 34 RELAY14 N{ CN11 38
4 RELAY9 C| CN11 10 35 RELAY14_N{ CN11 41
5 RELAY10_N{ CN11 13 36 RELAY15_N{ CN11 44
6 RELAY10_(J CN11 16 37 RELAY15 N{ CN11 47
7 RELAY11 N{ CN11 19 38 RESERVED| CN11 50
8 RELAY11 d CN11 22 39 RESERVED

9 RELAY12_N{ CN11 25 40 RESERVED

10 RELAY12_( CN11 28 41 RESERVED

11 RELAY13_N{ CN11 31 42 RESERVED

12 RELAY13 _d CN11 34 43 RELAY8_C| CN11 3
13 RELAY14 _N{ CN11 37 44 RELAY8 N{ CN11 6
14 RELAY14_d CN11 40 45 RELAY9_C| CN11 9
15 RELAY15_N{ CN11 43 46 RELAY9_NJ CN11 12
16 RELAY15 _( CN11 46 47 RELAY10_d CN11 15
17 RESERVED| CN11 49 48 RELAY10_N{ CN11 18
18 RESERVED 49 RELAY11_(J CN11 21
19 RESERVED 50 RELAY11_N{ CN11 24
20 RESERVED 51 RELAY12_(Q CN11 27
21 RESERVED 52 RELAY12_N{ CN11 30
22 RELAY8_NO| CN11 2 53 RELAY13_(J CN11 33
23 RELAY8_N({ CN11 5 54 RELAY13_N{ CN11 36
24 RELAY9 _NO| CN11 8 55 RELAY14_Q CN11 39
25 RELAY9_N{ CN11 11 56 RELAY14_N{ CN11 42
26 RELAY10_N{ CN11 14 57 RELAY15_(J CN11 45
27 RELAY10_N{ CN11 17 58 RELAY15_N{ CN11 48
28 RELAY11_N{ CN11 20 59 RESERVED

29 RELAY11 N{ CN11 23 60 RESERVED

30 RELAY12_N{ CN11 26 61 RESERVED

31 RELAY12_N{ CN11 29 62 RESERVED
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P437p i n

Hi gh

D eGomnectoy 7 Do

Connector Part AMP

1658614

Femal e

Exampl®lating ConnectdryCO 1658608

Tablel4 IDANDM359587-Pin High Densit{p" Connector

IDAN Pin#l  Signal DM3559Pin #
1 INO+ CN4 1
2 IN1+ CN4 3
3 IN2+ CN4 5
4 IN3+ CN4 7
5 IN4+ CN4 9
6 IN5+ CN4 11
7 ING+ CN4 13
8 IN7+ CN4 15
9 IN8+ CN4 17
10 IN9+ CN4 19
11 IN10+ CN4 21
12 IN11+ CN4 23
13 IN12+ CN4 25
14 IN13+ CN4 27
15 IN14+ CN4 29
16 IN15+ CN4 31
17 RESERVEIN CN4 33
18 RESERVEI CN4 35
19 RESERVEIN CN4 37
20 ING CN4 2
21 INE CN4 4
22 IN2 CN4 6
23 IN3 CN4 8
24 IN4 CN4 10
25 INS CN4 12
26 ING CN4 14
27 INZ CN4 16
28 IN8 CN4 18
29 INS CN4 20
30 IN1O CN4 22
31 IN11 CN4 24
32 IN12 CN4 26
33 IN13 CN4 28
34 IN14 CN4 30
35 IN15 CN4 32
36 RESERVEIN CN4 34
37 RESERVEI CN4 36
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5 Functi onal Descri ption

5.1  Block Diagram

The Figure below shows the functional block diagE2MBe95¢R The various parts of the block diagram are discussed in the
following sections.

PCle x1
PCle Switch
Repopulated PCle x1
<€
%) 3
: b g
@ c
o
& S
< o Opte | | 2
A ”| Isolators | | £
]
i)
5
©
0
EPLD 5
()
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5
< > Relays [«—> =
< 7 < 7 =)
o
ie]
o
5
©
L)

Figure8: DMB5956IRBlock Diagram

5.2 PCIleSwitch

The PCI Express Switch provides the bus interf@deBE28@R The switch includes GPIO that are accessible from its Configuration
Space, which is configured as a generic bus. Idispeed interface that does not provide support for interrupts or DMA.

The PCle Switch also provides lane repopDisitane is used as the uplink to the CPU. On the opposite side of the board it is replace
by a lane from the switch. This allartgally limitless number of boards to be added to the system.

53 EPLD

The EPLD provides glue logic between the PCle interfacebaaddffienctions.

54 Relays an@®ptolsolators

Therelays andpteisolators provide the isolatiompntioutput circuit for the digital I/O.
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6 Regi ster Address Space

The bus interface is provided through the GPIO of the PCle Switch. The GPIO are configured as a genergiste;saaictthe board r
accessed through an index and data registeliowing sections describe the steps needed to access the board registers.

NOTEIt may be necessary to disable PCle Active State Power Manag
(ASPM) in the BIOS setup utility for correct operation. This is ty)
in the AAdvanceéed#BCimeBxprec€st
vendor for details.

6.1 Identifying the Board

TheDMB59561Rshows up in standard PCI Configuration space as a set of PCl to PCI Bridges. It can be positively identified as shov

Table below.
Tablel5 Identifying th©MB59561R

Configuration

Space Offset | Register Description| Value
0x00 Vendor ID 0x104C
0x02 Device ID 0x8232
0x84 Subsystem Vendor || 0x1435
0x86 Subsystem ID 0x®56

6.2 Index and Data Registers
Tablel@ Index and Data Registers

Configurat

ion Space

Offset 0x03 0x02 0x01 0x00
0xBC GPIOAB_CTRL

0xCO0 GPIOCD_CTRL

0xC4 SELECT | INDEX_DATA

6.2.1 GPIOAB_CTRREADWRIT
This register is used to set the direction for the GPIOvphres Thevrite to it are:

0x1249124@r aWrite operation
0x00000000r aRead operation

6.2.2 GPIOCD_CTRREABWRITE

This register is used to set the direction for the GPIO port. The values to write to it are:

0x0149124@r aWrite operation
0x01480000r aRead operation
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6.2.3 SELECTREABWRITH
This register is used to select between the Index and Datdl nayilstfined bits may be written with a 0.

B2: DATA

0 = Accessing Index register

1 = Accessing Data register
B1:WR_STRB

Writes takeffect on 0 to 1 transition
BO: OE#

0 = Outputf EPLD is enabled (for neads

1 = Output of EPLD is disabled (for writes)

6.2.4 INDEX_DATREADVRIT

This register is used to access the Index or Data register.

NOTEThe SELECT and INDEX_DATA registdraracessed using a
single 32bit operation.

6.3 Accessing the Board Registers

6.3.1 READINGROMABOAROREGISTER
To read one of the Board Registers, use the following steps:

1. Readthe GPIOAB_CTRL, GPIOCD_CTRL, SELECT and INDEX_DATA registers dhdystane fizerastored.
2. Save the Index Register
a. Set GPIOAB_CTRL and GPIOCD_CTRL to their Read values.
b. Set SELECT such that DATA=0, WR_STRB=0, and OE#=0
c. Read INDEX_DATA and store it as the Old Index.
3. Setthe Index Register
a. Set SELECT such that DATA=0, WR=GBR8 OE#=1 and set INDEX_DATA to the desired Index.
b. Set GPIOAB_CTRL and GPIOCD_CTRL to their Write values.
c. Set SELECT such that DATA=0, WR_STRB=1, and OE#=1. (May also set INDEX_DATA to the desired Index ag
4. Read the Data Register
a. Set GPIOAB_CTRId&GPIOCD_CTRL to their Read values.
b. Set SELECT such that DATA=1, WR_STRB=0, and OE#=0
c. Read INDEX_DATA as the desired Data.
5. Restore the Index Register
a. Set SELECT such that DATA=0, WR_STRB=0, and OE#=1 and set INDEX_DATA to the Old Index.
b. Set GPIOAB_CTR&PIOCD_CTRL to their Write values.
c. Set SELECT such that DATA=0, WR_STRB=1, and OE#=1. (May also set INDEX_DATA to the Old Index again)
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6. Restore Other Registers
a. Restore GPIOAB_CTRL
b. Restore GPIOCD_CTRWwbits e or 6 ed wi t h t theeSEIEEETapihs veaalways output)o ma k e

c. Restore SELECT and | NDEX_DATA with the WR_STRB bit

NOTEIf multithread safe operation is not required, steps 1, 2, 5, and 6
be eliminated.
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6.3.2 WRITING TOBOAROREGISER

Towrite t@ne of the Board Registers, use the following steps:

1. Readthe GPIOAB_CTRL, GPIOCD_CTRL, SELECT and INDEX_DATA registers and store them so they can be restored.
2. Save the Index Register

a. Set GPIOAB_CTRL and GPIOCD_CTRL to their Read values.

b. SetSELECT such that DATA=0, WR_STRB=0, and OE#=0

c. Read INDEX_DATA and store it as the Old Index.
3. Setthe Index Register

a. Set SELECT such that DATA=0, WR_STRB=0, and OE#=1 and set INDEX_DATA to the desired Index.

b. Set GPIOAB_CTRL and GPIOCD_CTRIWoittheimlues.

c. Set SELECT such that DATA=0, WR_STRB=1, and OE#=1. (May also set INDEX_DATA to the desired Index ag
4. Setthe Data Register

a. Set SELECT such that DATA=1, WR_STRB=0, and OE#=1 and set INDEX_DATA to the desired Data.

b. Set GPIOAB_CTRL and GBIGCTRL to their Write values. (Already set by Step 3 above)

c. Set SELECT such that DATA=1, WR_STRB=1, and OE#=1. (May also set INDEX_DATA to the desired Data ag:
5. Restore the Index Register

a. Set SELECT such that DATA=0, WR_STRB=0, and OE#=1 an®Ds&8tANDEX Old Index.

b. Set GPIOAB_CTRL and GPIOCD_CTRL to their Wiifdrealdyset by Step 3 above)

c. Set SELECT such that DATA=0, WR_STRB=1, and OE#=1. (May also set INDEX_DATA to the Old Index again)
6. Restore Other Registers

a. Restore GPIOAB_CTRL

b. Restore GPIOCD_CTRiwhits e or 6 ed with the Read Value (to make

c. Restore SELECT and | NDEX_DATA with the WR_STRB bit

NOTEIf multithread safe operation is not required, steps 1, 2, 5, and 6
be eliminated.
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6.4 Board Registers
Tablel?7. Board Registers

Index Data (1®it)

0x00 BUILD NUM LS
0x01 BUILD NUM_MS
0x02 USER_ID

0x03 Reserved

0x04 OPTO _IN

0x05 Reserved

0x06 Reserved

0x07 RELAYCTRL

6.4.1 BUILD_NUM_LEBJILD_NUM_NREADONLY)

These two registers contain the build number of the EPLD. It can be used to track revisions of the EPLD.eB&HED_NUM_LS is th
significant word, @idILD_NUM_MS is the most significant word.

6.4.2 USER_I[TREABONLY)

This register shows the status of the User ID Jumpers
BO: User ID 0 Jumper. 0 = Open, 1 = Closed
B1: User ID 1 Jumper. 0= Open, 1 = Closed
B2: User ID 2 Jumper. 0 = Open, 1 = Closed

B3:User ID 3 Jumper. 0 = Open, 1 = Closed

6.4.3 OPTO_INREABONLY

This register provides access to IN1 through IN16. Bit O corréspomtBitdlBNcorresponds 8 IN1 For 1@ aicmd ibé at e
highvoltage is applied to the input, and e V@ fi rd i ¢ a tadoswoltage arttheinpue r e i s

6.4.4 RELAYCTRLREADWRITE

This register sets the values of the Outputs. Bit O corrBéioh@saiod Bit 15 correspond?HAY b. For each bit, @
Ainormally closedadandoatwuwxitde oofinead Lty oecmgeaeéscoheéact to be cl o
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/7 Troubl eshooting

NOTEIt may be necessary to disable PCle Active State Power Manag
(ASPM) in the BIOS setup utility for correct operdtias.is typically
in the AAdvanced/ PCI Express/
vendor for details.

If you are having problems with your system, please try the following initial steps:

1 Simplify the SysteinRemove modules one at a time from your system to see if there is a specific module that is causing a
problem. Perform you troubleshooting with the least number of modules in the system possible.

1 Swap ComponentsTry replacing parts in the systent arigre with similar parts to determine if a part is faulty or if a type of
part is configured incorrectly.

If problems persist, or you have questions about configuring this product, contact RTD Embedded Technglogittods: the followin

Phone: +1:8142348087
E-Mail: techsupport@rtd.com

Be sure to check the RTD welhtsie/(vww.rtd.cpfrequently for product updates, including newer versions of the board manual and
application software.
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8 Addi ti onal | nf or mati on

8.1 PC/104 Specifications

A copy of the latest PC/104 specifications can be found on the webpage for the PC/104 Embedded Consortium:

www.pcl04.org

8.2 PCIl and PCI Express Speciforati

A copy of the latest PCI and PCI Express specifications can be found on the webpage for the PCI Special Interest Group:

wwwpcisig.com
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9

Li mited Warranty

RTD Embedded Technologies, Inc. warrants the harsiawarangroducts it manufactures and produces to be free from defects in
materials and workmanship for one year following the date of shipment from RTD EmbeddedThesvastagigsisl limited to the
original pahaser of product and isransterable.

During the one year warranty period, RTD Embedded Technologies will repair ottieplacy, defiestde products or parts at no
additional charge, provided that the product is returned, shipping prepaid, to Ré¢hamidgaddedll replaced parts and products
become the property of RTD Embedded Technologies. Before returning any product for repair, customers tre factoingfoio contact
aReturn Material Authorizé&bh)numbe

This limited warrantgsl not extend to any products which have been damaged as a result of accident, misuse, abuse (such as: use c
incorrect input voltages, improper or insufficient ventilation, failure to follow the operating instructiomg RED &enpeuidad

Te hnol ogi es, facts of Godo or other contingenciers beyond t
modification by anyone other than RTD Embedded Technologies. Except as expressly set forth above, no otesedanranties are exp
implied, including, but not limited to, any implied warranties of merchantability and fitness for a particDl&nploeddse, and R
Technologies expressly disclaims all warranties not stated herein. All implied warranties, inelnti@sgfonpliet eantability and

fitness for a particular purpose, are limited to the duration of this warranty. In the event the produetts astWraedriedddfove,

the purchaser's sole remedy shall be repair or replacement asy@oluidédraimcircumstances will RTD Embedded Technologies be
liable to the purchaser or any user for any damages, including any incidental or consequential damages, ogqiesameasgfsirprofit

other damages arising out of the use ortmaisiitthe product.

Some states do not allow the exclusion or limitation of incidental or consequential damages for consumetgiesidotspand some s
allow limitations on how long an implied warranty lasts, so the above limitations ynexkelpisipns yoa.

This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.
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RTD EmbeddedTechnologies, Inc.
103 Innovation Boulevard

State College, PA 16803 USA
Telephone: 82848087

Fax: 8142345218

www.rtd.com
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* Represents all cpu's pre:
* In systems capable of hotj
* as new cpu's are detected
* method, such as ACPI for
.
/
cpumask_t cpu_present map __3
EXPORT_SYMBOL (cpu_present mag

#ifndef CONFIG_SMP

/*
* Represents all cpu's that
*/

cpumask_t cpu_online map _:

v As9100

v' 150 9001
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