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Safety Instructions

Qualified personnel must transport, assemble, install, and maintain this equipment. Properly qualified
personnel are persons who are familiar with the transport, assembly, installation, and operation of
equipment. The qualified personnel must know and observe the following standards and regulations:

IEC364resp.CENELEC HD 384 or DIN VDE 0100
IEC report 664 or DIN VDE 0110
National regulations for safety and accident prevention or VBG 4

Incorrect handling of products can result in injury and damage to persons and machinery. Strictly adhere
to the installation instructions. Electrical safety is provided through a low-resistance earth connection. It
is vital to ensure that all system components are connected to earth ground.

This product contains components that are sensitive to static electricity and can be damaged by incorrect
handling. Avoid contact with high insulating materials (artificial fabrics, plastic film, etc.). Place the
product on a conductive surface. Discharge any possible static electricity build-up by touching an
unpainted, metal, grounded surface before touching the equipment.

Keep all covers and cabinet doors shut during operation. Be aware that during operation, the product has
electrically charged components and hot surfaces. Control and power cables can carry a high voltage,
even when the motor is not rotating. Never disconnect or connect the product while the power source is
energized to avoid electric arcing.

A Warning identifies hazards that could result in personal injury or
death. It precedes the discussion of interest.

Warning

A Caution identifies hazards that could result in equipment damage. It
precedes the discussion of interest.

Caution

A Note identifies information critical to the understanding or use of
the equipment. It follows the discussion of interest.

Note
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INTRODUCTION

The Accessory 59E3 (ACC-59E3) is a 3U Euro bus compatible card for the Power UMAC rack. The
board can be configured to have 16 Channels of 12- or 16-Bit Analog to Digital Converters (ADCs) for
reading +/- 10 V voltage inputs or 4-20 mA current inputs and 8 Channels of 16-Bit Digital to Analog
Converters (DACs) for voltage outputs or current outputs. The board has user-selectable sampling rates
up to 30 kHz when reading all 16 channels of ADCs. Below is a picture of the board:

ACC-59E3:
D-Sub Option

Compared to the ACC-59E, an older but similar type of card, here are the ACC-59E3’s advantages:
e ACC-59E3 can have 16-bit inputs and outputs, compared to ACC-59E’s 12-bit only inputs and
outputs
e ACC-59E3 can have 16 inputs, rather than ACC-59E’s limit of 8 inputs
e ACC-59E3 can receive current inputs, whereas ACC-59E cannot
e ACC-59E3 has user-programmable hardware input filters, whereas ACC-59E has only one set
input cutoff frequency

The only disadvantage of ACC-59E3 versus ACC-59E is that ACC-59E3 can be used only with Power
PMAC, whereas ACC-59E can be used with Turbo or Power PMAC.

Introduction 6
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SPECIFICATIONS

Environmental Specifications

Description Specification Notes
Operating Temperature 0°Cto55°C
Storage Temperature -25°Cto 70 °C
Humidity 5% to 95% Non-Condensing Relative Humidity

Electrical Specifications

Power Requirements

Backplane Voltage Current Required
+5VDC 50 mA
+15VDC 400 mA
-15VDC 175 mA

ACC-59E3 Fuse

Fuse Specification Manufacturer Part Number

125V@0.5A Littelfuse 273.500

Specifications
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Agency Approval and Safety

Item

Description

CE Mark

EN61326-1

EMC

ENS55011 Class A Group 1

EN61000-4-2
EN61000-4-3
EN61000-4-4
EN61000-4-5
EN61000-4-6

Flammability Class UL 94V-0

KC EMI: KN 11
EMS: KN 61000-6-2

UKCA 2016 No. 1091

Ho=2 Metd¥Ers &2 7171=2M 7+
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Analog Input Specifications

The analog inputs are provided in the base configuration of the ACC-59E3. Selection of 12-bit versus 16-
bit resolution must be made when the product is ordered. Each input is selectable by the user for voltage

mode or current mode by placement of hardware jumpers.

Item Specification
# of analog inputs 16
Input type Differential
Isolation None

Operational input range
Voltage mode
Current mode

+10 VDC (between input pins)
+20 mA (at each input pin)

Input resolution
12-bit input version

16-bit input version

12 bits (voltage mode) over £10 VDC input range
12 bits (current mode) over +20 mA input range
10.5 bits (current mode) over 4-20 mA input range

16 bits (voltage mode) over £10 VDC input range
16 bits (current mode) over £20 mA input range
14.5 bits (current mode) over 4—20 mA input range

Sample rate

< 50 kHz (software selectable)

Input impedance

56.2 kQ (voltage mode)
500 Q (current mode)

Input filter attenuation
(-3 dB frequency)

3.2 kHz, 4.3 kHz, 12.2 kHz, 24.5 kHz (software selectable)
Further filtering possible with software filtering structures

Repeatability

+0.05% of full scale (12-bit input version)
+0.12% of 4-20 mA range (12-bit input version)
+0.04% of full scale (16-bit input version)
+0.10% of 4-20 mA range (16-bit input version)

Mean accuracy over
temperature range
(after calibration of input range;

+0.075% of full scale (12-bit input version)
+0.15% of 4-20 mA range (12-bit input version)
+0.018% of full scale (16-bit input version)

includes INL and drift) +0.04% of 4-20 mA range (16-bit input range)
Maximum voltage +12 V between input pins
ADC Chips ADS8361: 16-bit ADC

ADS7861: 12-bit ADC

Specifications
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Analog Voltage Output Specifications

The voltage-mode analog outputs are an optional component of the ACC-59E3 that must be specifically

ordered.
Item Specification
# of analog outputs 8
Output type Differential
Isolation None

Operational output range

+10 VDC (between each pin and GND)

Output resolution

16 bits over £10 V output range

Update rate < 50 kHz (software selectable)
Output impedance 100 Q

Minimum load impedance 5kQ

Accuracy over temperature range +0.45% of full scale

Settling time 8 usec (to =1 LSB)

Slew rate 5 VDC/usec

DAC Output Chips DACS8881: 16-bit DAC

DAC9881: 18-bit DAC

Analog Current Output Specifications

The current-mode analog outputs are an optional component of the ACC-59E3 that must be specifically

ordered.
Item Specification
# of analog outputs 8
Output type Differential
Isolation Optical
Operational output range 4-20 mA

Output resolution

16 bits over 4-20 mA output range

Update rate

< 50 kHz (software selectable)

Accuracy over temperature range

+0.45% of full scale

Settling time 10 psec (to +£1 LSB)
Slew rate 3 mA/usec
Current Output Chip XTR117: 16-bit Current Output

Physical Specifications

Description

Specification Notes

Terminal Block Connectors

FRONT-MC1,5/12-ST3,81
FRONT-MC1,5/5-ST3,81
FRONT-MC1,5/3-ST3,81

Terminal Blocks from Phoenix Contact (UL-
94V0)

DB Option Connectors

IDB15 Female

IUL-94V0

IDimensions

100 mm x 160 mm x 20 mm

Specifications
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Part Number

The part number for ACC-59E3 can be generated according to the following diagram:

UMAC ACC-59E3 @ @ @ @ @ @ @

3 - 4 0 2 7 A - 0 0 - 0 - 2
200 - 16-Channel +/- 10V or 4-20mA 16-Bit A/D Converter board B — BLACK Front, top and 2 — Mezzanine Board
bottom plates ( d)

211 - 16-Channel +/- 10V or 4-20mA 16-Bit A/D Converter and 8-Channel 16-Bit DAC +/- 10V Output
F - BLACK Front plate only
222 - 16-Channel +/- 10V or 4-20mA 16-Bit A/D Converter and 8-Channel 18-Bit DAC +/- 10V Output Order as Spare Only

Plate Options
1/0 Interface

* If Any Additional Option is required, contact factory for digits K and L (Factory Assigned digits).

1/0 Mezzanine

00

00 - No Additional* Options
xx - Factory assigned digits
for Additional* Options

Factory Assigned Options

Specifications
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MOUNTING AND INSTALLATION

To connect a UMAC accessory, simply slide the board into any open slot of the UMAC rack.
Customarily, accessories are installed from left to right as follows:

10, 15, or 21-slot rack

\ 4

A

P )
O 1 2 | =g | = |O
D:Sée‘vsa
5l =2 5z | 2] =
© |l = | g | o | =
O =1 < | = | & |o

Prior to installation, make sure that you have set the jumpers and address settings to your desired
requirements. Use the guide tracks that have been installed in the empty slots of your UMAC system
when installing a board.

As you slide the board into the rack, use caution to ensure none of the components on the board make
contact with the front plates of the boards on either side. Getting the front plate flush with the front of the
rack and turning the front screws firmly will ensure a good connection with the backplane.

When removing a board from the system, the user must first pull out any wired connections from the top,
bottom, and front panels then loosen the pem-nuts on the front of the rack. Next, the user can gently pull
the board from the rack and use caution to ensure that none of the components on the board make contact

with the boards on either side.

Caution
Screw
This product contains D-SUB style connectors. Do not
overtighten any screws on mating connectors, and
when possible, only tighten by hand. Overtightening,
such as with manual or electric tools, may lead to the Hex nut
mating nut detaching when subsequently unscrewed, (Risk of falling)

which may result in damage to the product, other
electronics, and/or injury.

Addressing ACC-59E3 12
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ADDRESSING ACC-59E3

Power PMAC UMAC systems can accept several types of accessory boards that use the PMAC3-style
“DSPGATE3” Machine-Interface IC. These include the ACC-24E3, ACC-5E3, and ACC-14E3. Each
board in this class must have a unique DIP-switch setting in a single UMAC rack; otherwise, addressing
conflicts will occur. ACC-59E3 is one of these boards.

Dip switch SW1 specifies the 1/0 base address offset of the ACC-59E3 in a 3U POWER UMAC rack.
The following table shows the possible switch settings, the resulting address offsets, and the Gate3|[i]

99

index values “i”.

ACC-59E3 Power UMAC Dip Switch Settings

SW1-1 SW1-2 SW1-3 SW1-4 Power PMAC | Power PMAC 1/O
(Address bit (Address bit (Address bit (Address bit “Gate3” Index Base Address
11) 12) 13) 14) #i Offset
OFF(0) OFF(0) OFF(0) OFF(0) 0 $900000
ON(1) OFF(0) OFF(0) OFF(0) 1 $904000
OFF(0) ON(1) OFF(0) OFF(0) 2 $908000
ON(1) ON(1) OFF(0) OFF(0) 3 $90C000
OFF(0) OFF(0) ON(1) OFF(0) 4 $910000
ON(1) OFF(0) ON(1) OFF(0) 5 $914000
OFF(0) ON(1) ON(1) OFF(0) 6 $918000
ON(1) ON(1) ON(1) OFF(0) 7 $91C000
OFF(0) OFF(0) OFF(0) ON(1) 8 $920000
ON(1) OFF(0) OFF(0) ON(1) 9 $924000
OFF(0) ON(1) OFF(0) ON(1) 10 $928000
ON(1) ON(1) OFF(0) ON(1) 11 $92C000
OFF(0) OFF(0) ON(1) ON(1) 12 $930000
ON(1) OFF(0) ON(1) ON(1) 13 $934000
OFF(0) ON(1) ON(1) ON(1) 14 $938000
ON(1) ON(1) ON(1) ON(1) 15 $93C000

ON designates Closed. OFF designates Open.
Factory default is all OFF.
The maximum addressable number of PMAC3-style cards,
including ACC-59E3, in one rack is 16.

Addressing ACC-59E3
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USING ACC-59E3 WITH POWER UMAC

Initializing the ACC-59E3

Standard Hardware Settings

The ACC-59E3 requires a specific set of settings to be programmed once into its Gate3 ASIC and
then saved. To do this, for each ACC-59E3 card, the user should make a configuration file to
place into his or her project. The recommended location in the project tree is PMAC Script
Language—> Global Includes. The user need only copy the example below and change the card
index from ACC59E3[0] as given in the example to the user’s actual card index (ACCS9E3[1]
for Card Index 1, for example).

Example:

Configuring one ACC-59E3 as Card 0 (Power PMAC I/O Base Address Offset=$900000).

These settings can be stored in a file located in the IDE project under PMAC Script

Language—> Global Includes named “acc59E3 0 initialization.pmh”. Create this file if it does not
exist already. These settings could alternatively be placed into a .cfg file in the Configuration
folder in the IDE project.

// ACC-59E3 Initialization File

// For Card 0 (Power PMAC I/0 Base Address Offset=$900000)
// Requires firmware 1.2.1.158 or newer.
Sys.WpKey=$AAAAAAAA;

Acc59E3[0] .DacStrobe=$FFFF0000; // Up to 16-bit DACs (works for 12-bit as well)
Acc59E3[0] .GpioDir[0]=$FFFFFFFF; // All GPIO is output

Accb9E3[0] .GpioPol[0]=0; // Non-inverting IO

Acc59E3[0] .GpioData[0]=0; // All input filters set to 24.5 kHz cutoff freq.

Acc59E3[0] [0] .OutputMode=7; // Dual analog DAC output
Acch9E3[0] [1].OutputMode=7; // Dual analog DAC output
Acc59E3[0] .Chan[2] .OutputMode=7; // Dual analog DAC output
Acc59E3[0] [3] .0OutputMode=7; // Dual analog DAC output

Accb59E3[0].Chan[0] .PackInData=0; // For AdcAmp, do not pack data
Acc59E3[0].Chan[l].PackInData=0; // For AdcAmp, do not pack data
Acc59E3[0].Chan[2].PackInData=0; // For AdcAmp, do not pack data
Accb9E3[0].Chan[3].PackInData=0; // For AdcAmp, do not pack data
Acc59E3[0] .Chan[0] .PackOutData=0;
Acc59E3[0] .Chan[1].PackOutData=0;
Acc59E3[0] .Chan[2] .PackOutData=0;
Acc59E3[0] .Chan[3] .PackOutData=0;

Acc59E3[0] .AdcAmpStrobe=$FFFFFFFC;
Accb9E3[0] .AdcAmpHeaderBits=1;

Using ACC-59E3 with Power UMAC 14
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Setting the Input Sampling Frequency

The input sampling frequency (i.e. the sampling frequency of the ADCs) on ACC-59E3 is
determined by (and equal to) the global phase clock of the Power UMAC in which the ACC-59E3
has been installed. This phase clock can be generated by Gatel-, Gate2-, and Gate3-style axis
control circuitry. For instructions on how to set the phase clock, please refer to the section labeled
“Setting System Clock Frequencies” in the Power PMAC User’s Manual.

Using ACC-59E3 with Power UMAC 15
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Configuring the Analog Inputs

Using Pointer Variables (M-Variables)
To use the Analog Inputs on ACC-59E3, follow this procedure:
1. Assign signed pointer variables (signed M-Variables) to the memory registers where the
input results are stored.
2. Access the variables wherever and whenever desired, whether in the Terminal Window, a
Script PLC, a Motion Program, or a CPLC, just like any M-Variable.
3. Scale the values to physical quantities (i.e. voltage [Volts] or current [mA]) if desired.

The memory registers to which the user must point the signed M-Variables can be found at the

following locations:

Analog Input Bits (for Bits (for
Channel Memory Register 16-bit 12-bit
Number ADCs) ADCs)

1 Power PMAC 1/0 Base Address Offset + $20 [31:16] [28:16]
2 Power PMAC 1/0 Base Address Offset + $24 [31:16] [28:16]
3 Power PMAC 1/0 Base Address Offset + $28 [31:16] [28:16]
4 Power PMAC I/O Base Address Offset + $2C [31:16] [28:16]
5 Power PMAC 1/0 Base Address Offset + $A0 [31:16] [28:16]
6 Power PMAC 1/0 Base Address Offset + $A4 [31:16] [28:16]
7 Power PMAC 1/0 Base Address Offset + $A8 [31:16] [28:16]
8 Power PMAC I/O Base Address Offset + SAC [31:16] [28:16]
9 Power PMAC I/0 Base Address Offset + $120 [31:16] [31:20]
10 Power PMAC I/O Base Address Offset + $124 [31:16] [28:16]
11 Power PMAC 1/0 Base Address Offset + $128 [31:16] [28:16]
12 Power PMAC I/0 Base Address Offset + $12C [31:16] [28:16]
13 Power PMAC 1/0 Base Address Offset + $1A0 [31:16] [28:16]
14 Power PMAC I/O Base Address Offset + $1A4 [31:16] [28:16]
15 Power PMAC I/O Base Address Offset + $1A8 [31:16] [28:16]
16 Power PMAC I/O Base Address Offset + $1AC [31:16] [28:16]

e The user must define the M-Variable differently depending on
whether he or she has ordered the 16-bit ADC option or the
12-bit ADC option. See the examples below for more details.

¢ See Appendix D for a full list of Suggested M-Variables for

every possible card index.

Using ACC-59E3 with Power UMAC
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Example M-Variables:

For a single ACC-59E3 configured as Card 0 (Power PMAC I/O Base Address Offset=$900000)

with 16-bit ADCs.

// ADC +/-32767 for +/-5V differential, +/-10V single ended

ptr ACC59E3 0 IN1->s.i0:$900020.16.16; // ACC-59E3 J1 IN1 -
ptr ACC59E3 0 IN2->s.i0:$900024.16.16; // ACC-59E3 Jl1 IN2 -
ptr ACC59E3 0 IN3->s.10:$900028.16.16; // ACC-59E3 Jl IN3 -
ptr ACC59E3 0 IN4->s.10:$90002C.16.16; // ACC-59E3 Jl1 IN4 -

ptr ACC59E3 0 IN5->s.10:$9000A0.16.16; // ACC-59E3 J2 IN5 -
ptr ACC59E3 0 IN6->s.i0:$9000A4.16.16; // ACC-59E3 J2 IN6 -
ptr ACC59E3 0 IN7->s.i0:$9000A8.16.16; // ACC-59E3 J2 IN7 -
ptr ACC59E3 0 IN8->s.10:$9000AC.16.16; // ACC-59E3 J2 IN8 -

ptr ACC59E3 0 IN9->s.10:$900120.16.16; // ACC-59E3 Jl IN9 -
ptr ACC59E3 0 IN10->s.10:$900124.16.16; // ACC-59E3 J1 IN10
ptr ACC59E3_0_IN11->s.i0:$900128.16.16; // ACC-59E3 J1 IN11
ptr ACC59E3 0 IN12->s.10:$90012C.16.16; // ACC-59E3 J1 IN12

ptr ACC59E3 0 IN13->s.i0:$9001A0.16.16; // ACC-59E3 J2 IN13
ptr ACC59E3 0 IN14->s.i0:$9001A4.16.16; // ACC-59E3 J2 IN14
ptr ACC59E3 0 IN15->s.10:$9001A8.16.16; // ACC-59E3 J2 IN15
ptr ACC59E3 0 IN16->s.10:$9001AC.16.16; // ACC-59E3 J2 IN16
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Top
Top
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Bottom

- Bottom
- Bottom
- Bottom

- Bottom
- Bottom
- Bottom
- Bottom

Example M-Variables:

For a single ACC-59E3 configured as Card 0 (Power PMAC I/O Base Address Offset=$900000)

with 12-bit ADCs.

// BADC +/-32767 for +/-5V differential, +/-10V single ended

ptr ACC59E3 0 IN1->s.1i0:$900020.16.12; // ACC-59E3 Jl1 IN1 -
ptr ACC59E3 0 IN2->s.1i0:$900024.16.12; // ACC-59E3 Jl1 IN2 -
ptr ACC59E3 0 IN3->s.10:$900028.16.12; // ACC-59E3 Jl1 IN3 -
ptr ACC59E3 0 IN4->s.10:$90002C.16.12; // ACC-59E3 Jl1 IN4 -

ptr ACC59E3 0 IN5->s.i0:$9000A0.16.12; // ACC-59E3 J2 INS5 -
ptr ACC59E3 0 IN6->s.10:$9000A4.16.12; // ACC-59E3 J2 IN6 -
ptr ACC59E3 0 IN7->s.10:$9000A8.16.12; // ACC-59E3 J2 IN7 -
ptr ACC59E3 0 IN8->s.10:$9000AC.16.12; // ACC-59E3 J2 IN8 -

ptr ACC59E3 0 IN9->s.10:$900120.16.12; // ACC-59E3 Jl1 IN9 -
ptr ACC59E3 0 IN10->s.i0:$900124.16.12; // ACC-59E3 J1 IN10
ptr ACC59E3 0 IN11->s.10:$900128.16.12; // ACC-59E3 J1 INI11
ptr ACC59E3 0 IN12->s.10:$90012C.16.12; // ACC-59E3 J1 IN12

ptr ACC59E3 0 IN13->s.10:$9001A0.16.12; // ACC-59E3 J2 IN13
ptr ACC59E3 0 IN14->s.10:$900124.16.12; // ACC-59E3 J2 IN14
ptr ACC59E3 0 IN15->s.10:$9001A8.16.12; // ACC-59E3 J2 IN15
ptr ACC59E3 0 IN16->s.10:$9001AC.16.12; // ACC-59E3 J2 IN16
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Now the user can access the inputs by the above pointer names for each channel.

The M-Variable definitions for 16-bit ADCs start at bit 16 and have a
= width of 16 bits; for 12-bit ADCs, the definitions start at bit 16 and

have a width of 12 bits.
Note
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Example: Using the ADC Pointers in a PLC

This PLC will copy the ADC results from the M-Variables given in the example above to a 16-
element array of P-Variables, ADC(0) through ADC(15). This PLC will run in the background so
that the user can just take the results from the P-Variables and do whatever he or she wants with
them whenever he or she wants.

global ADC(16); // Allocate array of 16 P-Variables to store the ADC results
open plc 4 // Open PLC 4

// Copy the ADC results from the M-Variables to the P-Variable Array
ADC (0)=ACC59E3 0 INI1;

ADC (1)=ACC59E3_0_IN2;

ADC (2) =ACC59E3_0_IN3;

ADC (3)=ACC59E3 0 IN4;

ADC (4) =ACC59E3_0_TIN5;

ADC (5)=ACC59E3_0_ING6;

ADC (6) =ACC59E3_0_IN7;

ADC (7) =ACC59E3_0_ TINS8;

ADC (8)=ACC59E3 0 IN9;

ADC (9) =ACC59E3_0_IN10;

ADC (10) =ACC59E3 0 _IN11;

ADC (11)=ACC59E3 0 IN12;

ADC (12)=ACC59E3 0 IN13;

ADC (13) =ACC59E3_0_IN14;

ADC (14) =ACC59E3_0_IN15;

ADC (15)=ACC59E3_0_IN16;

close // Close PLC 4

This is simply an example. It is not necessary to first copy the ptr
variables’ values into global variables before using them.

Note
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Alternative Method: Using ADC Structures
An alternative method to accessing the ADCs on ACC-59E3 is through Gate3 memory structures.
The advantage of this method is that there is no need to map the memory registers with M-
Variables. The disadvantage is that you must manually divide these structures by 2'¢ before using

their values.

The structures corresponding to each ADC channel is given in the table below, where n
represents the card index as given in the “Addressing ACC-59E3” section of this manual:

Analog
Input Structure Bits (for 16-bit Bits (for 12-bit
Channel ADCs) ADCs)
Number
1 ACC59E3[i].Chan[0].ADCAmp][0] [31:16] [28:16]
2 ACCS9E3[i].Chan[0].ADCAmp|[1] [31:16] [28:16]
3 ACC59E3[i].Chan[0].ADCAmp|[2] [31:16] [28:16]
4 ACC59E3[i].Chan[0].ADCAmp|[3] [31:16] [28:16]
5 ACCS9E3[i].Chan[1].ADCAmp|1] [31:16] [28:16]
6 ACC59E3[i].Chan[1].ADCAmp|[2] [31:16] [28:16]
7 ACC59E3[i].Chan[1].ADCAmp|[3] [31:16] [28:16]
8 ACC59E3[i].Chan[1].ADCAmp|[4] [31:16] [28:16]
9 ACC59E3[i].Chan[2].ADCAmp][0] [31:16] [31:20]
10 ACCS9E3[i].Chan[2].ADCAmp|1] [31:16] [28:16]
11 ACC59E3[i].Chan[2].ADCAmp|2] [31:16] [28:16]
12 ACCS59E3[i].Chan[2].ADCAmp|3] [31:16] [28:16]
13 ACC59E3[i].Chan[3].ADCAmp|[0] [31:16] [28:16]
14 ACC59E3[i].Chan[3].ADCAmp|[1] [31:16] [28:16]
15 ACCS59E3[i].Chan[3].ADCAmp|2] [31:16] [28:16]
16 ACC59E3[i].Chan[3].ADCAmp|3] [31:16] [28:16]

Using ACC-59E3 with Power UMAC
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Example: Using the ADC Structures in a PLC

This PLC will copy the ADC results from the M-Variables given in the example above to a 16-
element array of P-Variables, ADC(0) through ADC(15). This PLC will run in the background so
that the user can just take the results from the P-Variables and do whatever he or she wants with
them whenever he or she wants.

global ADC(16); // Allocate array of 16 P-Variables to store the ADC results
global ScaleFactor=1/exp2(16); // Scale factor of 2716

open plc 4 // Open PLC 4

// Copy the ADC results from the M-Variables to the P-Variable Array

ADC (0)=ACC59E3[0] .Chan[0] .AdcAmp[0] *ScaleFactor;

ADC(1l)= ACC59E3[0].Chan[0] .AdcAmp[l]*ScaleFactor;

ADC (2)= ACC59E3[0].Chan[0] .AdcAmp[2]*ScaleFactor;

ADC (3)= ACC59E3[0].Chan[0] .AdcAmp[3]*ScaleFactor;

ADC (4)= ACCS59E3[0].Chan[l] .AdcAmp[0] *ScaleFactor;

ADC (5)= ACC59E3[0].Chan[l].AdcAmp[l]*ScaleFactor;

ADC (6)= ACC59E3[0].Chan[l].AdcAmp[2]*ScaleFactor;

ADC (7)= ACC59E3[0].Chan[l].AdcAmp[3]*ScaleFactor;

ADC (8)= ACCS59E3[0].Chan[2] .AdcAmp[0] *ScaleFactor;

ADC (9)= ACC59E3[0].Chan[2] .AdcAmp[l]*ScaleFactor;

ADC(10)= ACC59E3[0].Chan[2].AdcAmp[2]*ScaleFactor;
ADC(11)= ACC59E3[0].Chan[2].AdcAmp[3]*ScaleFactor;
ADC(12)= ACC59E3[0].Chan[3].AdcAmp[0] *ScaleFactor;
ADC(13)= ACC59E3[0].Chan[3].AdcAmp[l]*ScaleFactor;
ADC(14)= ACCS59E3[0].Chan[3].AdcAmp[2]*ScaleFactor;
ADC (15)= ACC59E3[0].Chan[3].AdcAmp[3]*ScaleFactor;
close // Close PLC 4
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Using an Analog Input for Servo Feedback

The ACC-59E3 analog inputs can be used as a feedback device for a servo motor. This example assumes

that the ADCs have already been configured and are using the suggested pointer variable names.

Example: Setting up Motor #1 with position and velocity feedback from ADC channel 1, assuming the
16-bit ADC option. The analog input is brought into the Encoder Conversion Table (ECT) as a single

read of a 32-bit register (in the Power PMAC IDE Software: Delta Tau > Configure > Encoder
Conversion Table):

ECT entry number 1 = Digplay All ECT Entries

Type ECT entry input ]
1: Single (32-bit) register read -
ECT entry cutput 0
|
Detailed ECT Setup | PowetPMAC Structure | Encoder Plot |
ECT entrv Details
pEnc Ace3IEI[0].Chan[0]. AdcAmp[0].a PrevEnc
pEncl PrevDelta 0
Index1 16 MaxDelta 0
Index2 16 DeltaPos
Index3 0 SinBias
Index4 0 CosBias
ScaleFactor  0.0000152587890623 Counter
MNumber Type  pEnc pEncl MaxDelta
11 AccS9E3MIChaniOlAdcAmpi0la _ AccR4EDAMIChaniDl TimeBetwsenCtsa 0 |

The equivalent code in Power PMAC Structures:

EncTable[l].type = 1; // Set entry type to 32-bit word read

EncTable[l] .pEnc = Sys.piom + $900020; // Set encoder address to ADC channel 1
EncTable[l] .pEncl = Sys.pushm; // Unused; set to Sys.pushm
EncTable[1l].indexl = 16; // Shift left 16 to put source MSB in bit 31
EncTable[l].index2 = 16; // Shift right 16 to put source LSB into bit 0
EncTable[1l] .index3 = 0; // No limit on first derivative

EncTable[1l] .index4 = 0; // No limit on second derivative
EncTable[1l].ScaleFactor = 1/exp2 (EncTable[1l].index1); // Scale factor (1/(2716))

is equivalent to Sys.piom + $900020, and

To clarify the example above: AccSIE3[0].Chan[0]. AdcAmp][0].a
AEJ?
1/exp2(EncTable[1].index1)=1/exp2(16) = 0.0000152587890625.

Note

The position and velocity pointers are then set to the processed data address:

Motor[1l].pEnc = EncTable[l].a; // Outer (position) loop source address
Motor[1l].pEnc2 = EncTable[l].a; // Inner (velocity) loop source address

The user can then adjust Motor[1].PosSf and Motor|[1].Pos2Sf, the position and velocity scale factors,

respectively, if necessary.

Using ACC-59E3 with Power UMAC
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Analog Input Power-On Position
Some analog devices are absolute along the travel range of the motor (e.g., in hydraulic piston

applications). Generally, it is desirable to obtain the motor position (input voltage) on power up or reset.

Example:

Configuring Motor #1 to use ADC Channel #1 for the power-on position read as a signed value with a
scale factor of 1.0:

Motor[l] .pAbsPos = Sys.piom + $900020; // Set position register to ADC channel 1
Motor[1l] .AbsPosFormat = $01001010; // Use 16 bits starting at bit 16, signed
Motor[1l] .AbsPosSF = 1.0; // Scale factor of 1.0

Please refer to the description of Motor|x].AbsPosFormat in the Power PMAC Saved Data Structure
Elements manual for further details on how to set this structure for motor x.

Using ACC-59E3 with Power UMAC
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Testing the Analog Inputs

The Analog Inputs can be brought into the ACC-59E3 as single ended (IN+ & Ground) or differential
(IN+ & IN-) signals.

Note

In single-ended mode, IN- should to be tied to analog ground for full
resolution and proper operation.

If the user has selected Voltage Inputs, reading the input signals in “software counts” S, (either directly,
with M-Variables, or with the ACC59E3 structure divided by 2!®) should show the following within error

tolerances:
ADC Single-Ended [V] Differential [V] Software Software Counts
Input IN+ OO0 AGND IN+ OO IN- Counts for 16-bit ADCs for 12-bit ADCs
-10 -10 -32558 -2034
Bipolar
Mode 0 0 0 0
10 10 32558 2034

For 16-bit ADCs, the nominal equation to convert from software counts Sj, to input voltage Vi, [V] is:

_10.064
n ™ 33767

in-

For 12-bit ADCs, the nominal equation to convert from software counts S;, to input voltage V;, [V] is:

Vin -

_ 10.064
2048

Sin.

If the user has selected Current Inputs, reading the input signals in “software counts” should show the

following within error tolerances:

Current Single-Ended [mA] Differential [mA] Software Software Counts
Input IN+ OO0 AGND IN+ OO0 IN- Counts for 16-bit ADCs for 12-bit ADCs
-20 -20 -32558 -2034
Bipolar
Mode 0 0 0 0
20 20 32558 2034

For 16-bit ADCs, the nominal equation to convert from software counts S;, to input current C;, [mA] is:

_20.128
n ™= 33767

in-

For 12-bit ADCs, the nominal equation to convert from software counts S;, to input current C;, [mA] is:
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20.128
Cop = 22285, .
mn 2048 m

A Note about the Conversion Equations

The above equations are called “nominal” equations because they are based off of the nominal gain
calculations for the ACC-59E3’s output circuitry. The actual conversion equations can vary slightly
within the +0.45% of full scale variance with temperature, especially since actual test results tend to
produce better accuracy levels than nominal. For the best accuracy, the user can calibrate this curve
according to his or her temperature environment by observing the software count values corresponding to
a known, steady voltage or current value the user is putting into the input channel.

Example: Calibrating Voltage Conversion Curve for Single-Ended 16-bit Voltage Inputs (ADCs)

1.
2.

3.
4.

Input a known, steady 10.00 V into ADC1. This value is y;.

Observe and record the software counts shown by the ACC59E3 0 IN1 M-Variable. This value
1S X.

Input a known, steady 0.00 V into ADCI1. This value is yy.

Observe and record the software counts shown by the ACC59E3 0 IN1 M-Variable. This value
is X0.

Then the calibrated equation to convert from software counts S;, to input voltage Vi, [V] is:

_ r1—y0) S

n (x1—%0) t

n T Yo-

Most users will not need to perform this additional calibration step,
= because the temperature variance in the ACC-59E3’s input circuitry

is so slight.
Note
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Example ADC Conversion PLCs
First, you can place the scale factors and arrays containing converted values that you may need to use into
“global definitions.pmh” under PMAC Script Language—> Global Includes:

global
global

global
global
global
global

Input Volts(16);
Input Current (16);

VoltsPerCt 1lé6bit =
VoltsPerCt 12bit =
mAPerCt_leébit = 20
mAPerCt_12bit = 20

// Array that can contain 16 voltage values
// Array that can contain 16 current values

10.064/32767.0;

10.064/2048.0;
.128/32767.0;
.128/2048.0;

//
//
//
//

Volts per bit scale factor for 16-bit ADCs
Volts per bit scale factor for 12-bit ADCs
mA per bit scale factor for 16-bit ADCs
mA per bit scale factor for 12-bit ADCs

16-bit Voltage Inputs

open plc Voltage 16bit Conversion

Input Volts(0) = ACC59E3_ 0 IN1 * VoltsPerCt 1l6bit;

Input Volts (1)
Input Volts(2)
Input Volts(3)

Input Volts(4)
Input Volts(5)
Input Volts(6)
Input Volts(7)

Input Volts(8)
Input Volts(9)
Input Volts(10)
Input Volts(11)

Input Volts(12)
Input Volts(13)
Input Volts(14)
Input Volts(15)
close

ACC59E3 0 _TN2
ACC59E3 0 _TN3
ACC59E3 0 IN4

ACC59E3_0_IN5
ACC59E3 0 ING
ACC59E3_0_TIN7
ACC59E3_0_TN8

*
*
*

* % ok o

VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;

VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;

ACC59E3_0_IN9 * VoltsPerCt lébit;
ACC59E3_0_IN10 * VoltsPerCt lébit;

= ACC59E3 0 IN11
= ACC59E3 0 IN12

ACC59E3 0 TN13
ACC59E3 0 IN14
ACC59E3 0 IN15
ACC59E3_0_TN16

* VoltsPerCt 1l6bit;

VoltsPerCt 16bit;

VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;
VoltsPerCt 1l6bit;

12-bit Voltage Inputs

open plc Voltage 12bit Conversion

Input Volts(0)
Input Volts (1)
Input Volts(2)
Input Volts(3)

Input Volts(4)
Input Volts(5)
Input Volts(6)
Input Volts(7)

Input Volts(8)
Input Volts(9)
Input Volts(10)
Input Volts(11)

Input Volts
Input Volts
Input Volts
Input Volts
close

(12)
(13)
(14)
(15)

= ACC59E3 0 IN1

ACC59E3 0 IN2
ACCS59E3 0 IN3
ACC59E3 0 IN4

ACC59E3 0 INS
ACC59E3 0 IN6
ACC59E3 0_IN7
ACC59E3 0_IN8

*

VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;

VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;

ACC59E3_0_IN9 * VoltsPerCt 12bit;
ACC59E3_0_IN10 * VoltsPerCt_ 12bit;

ACC59E3 0 IN11
ACC59E3 0 IN12

= ACC59E3 0 IN13

ACC59E3 0 IN14
ACC59E3 0 IN15

= ACC59E3 0 IN16

VoltsPerCt 12bit;
VoltsPerCt 12bit;

VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;
VoltsPerCt 12bit;
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16-bit Current Inputs

open plc Current 16bit Conversion

Input Current (0)
Input Current (1)
Input Current (2)
Input Current (3)

Input Current (4)
Input Current (5)
Input Current (6)
Input Current (7)

Input Current (8)
Input Current (9)
Input Current (10)
Input Current (11)

Input Current (12)
Input Current (13)
Input Current (14)
Input_Current (15)
close

ACC59E3 0 IN1 *
ACC59E3 0 IN2 *
ACC59E3 0 IN3 *
ACCS59E3 0 IN4 *

ACC59E3 0 INS
ACC59E3 0 ING
ACC59E3 0 IN7
ACC59E3 0 IN8

mAPerCt 1l6bit;
mAPerCt 1l6bit;
mAPerCt 1l6bit;
mAPerCt 1l6bit;

mAPerCt l6bit;
mAPerCt 1l6bit;
mAPerCt 1l6bit;
mAPerCt l6bit;

ACC59E3_0_IN9 * mAPerCt_l6bit;

ACC59E3_0_IN10 * mAPerCt_ l6bit;
* mAPerCt 1lébit;
* mAPerCt 1lé6bit;

ACC59E3 0 IN11
ACC59E3 0 IN12

ACC59E3_0 TN13
ACC59E3 0 IN14
ACC59E3 0 IN15
ACC59E3_0_TN16

mAPerCt 1l6bit;
mAPerCt l6bit;
mAPerCt l6bit;
mAPerCt 1l6bit;

12-bit Current Inputs

open plc Current 12bit Conversion

Input Current (0)
Input Current (1)
Input Current (2)
Input Current (3)

Input Current (4)
Input Current (5)
Input Current (6)
Input Current (7)

Input Current (8)
Input Current (9)
Input Current (10)
Input Current (11)

Input Current (12)
Input Current (13)
Input Current (14)
Input_ Current (15)
close

ACC59E3 0 IN1 *
ACC59E3 0 IN2 *
ACC59E3 0 IN3 *
ACC59E3 0 IN4 *

ACC59E3 0 IN5
ACC59E3 0 ING
ACC59E3_0_TIN7
ACC59E3_0_IN8

ACC59E3 0 IN9 *

mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;

mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;

mAPerCt 12bit;

ACC59E3 0 IN10 * mAPerCt 12bit;

ACC59E3 0 IN11
ACC59E3 0 IN12

ACC59E3 0 IN13
ACC59E3 0 IN14
ACC59E3 0 IN15
ACC59E3 0 IN16

mAPerCt 12bit;
mAPerCt 12bit;

mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;
mAPerCt 12bit;
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Configuring the Analog Outputs

To use the analog outputs (either voltage or current outputs) with ACC-59E3, the user must:
1. Assign pointer variables (M-Variables) to the analog output registers.
2.  Write the appropriate “software counts” value to the register corresponding to the desired output
voltage or current value.
3. [Ifusing the Current Output option, assign pointer variables (M-Variables) to the Amplifier
Enable bits.
4. If using the Current Output option, enable the Amplifier Enable bits (i.e. set the bits =1).

using Current Output Mezzanine Boards (ASSY 604029-100 or

Steps 3 and 4 of the above procedure apply only when the user is
iz
newer).

Note

Assigning Pointer Variables to Analog Output Registers
The analog output registers can be found at the following locations:

Amzlj(l)l%ug;tlput Register Bit Range
1 Power PMAC 1/0 Base Address Offset + $40 [31:16]
2 Power PMAC 1/0 Base Address Offset + $44 [31:16]
3 Power PMAC 1/0 Base Address Offset + $CO [31:16]
4 Power PMAC I/O Base Address Offset + $C4 [31:16]
5 Power PMAC I/O Base Address Offset + $140 [31:16]
6 Power PMAC I/O Base Address Offset + $144 [31:16]
7 Power PMAC I/O Base Address Offset + $1C0O [31:16]
8 Power PMAC I/O Base Address Offset + $1C4 [31:16]

Example Pointer Variables (M-Variables):
For one ACC-59E3 at Power PMAC I/O Base Address Offset = $900000 and eight DAC output channels.

// DAC Output Mezzanine on Top Side

ptr ACC59E3 0 OUT1->s.10:$900040.16.16;
ptr ACC59E3 0 OUT2->s.i0:$900044.16.16;
ptr ACC59E3 0 OUT3->s.10:$9000C0.16.16;
ptr ACC59E3 0 OUT4->s.10:$9000C4.16.16;

// DAC Output Mezzanine on Bottom Side
ptr ACC59E3 0 OUT5->s.i0:$900140.16.16;
ptr ACC59E3 0 OUT6->s.i0:$900144.16.16;
ptr ACC59E3 0 OUT7->s.i0:$9001C0.16.16;
ptr ACC59E3 0 OUT8->s.i0:$9001C4.16.16;

See Appendix D for a full list of Suggested M-Variables for every
possible card index.

Note
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Writing to the Analog Outputs

The Analog Voltage Outputs and the Current Outputs out of the ACC-59E3 can both be wired as single

ended (DAC+ & Ground) signals. The Analog Voltage Outputs can also be wired as differential (DAC+

& DAC-) signals, but the Current Outputs cannot; Current Outputs must be wired as single-ended outputs
(OUT+ and GND) only. Regardless of whether one is using Script I/O pointers (M-Variables) or C
pointers, writing the following “software counts” to the upper 16 bits of the corresponding output channel
registers should result in the following output voltages if the user has the analog voltage output mezzanine
boards (ASSY 604028-102 or newer) within error tolerances:

Voltage DAC Single-Ended [V] Differential [V] Software
Output DAC+ 00 AGND DAC+ 00 DAC- Counts (Write)
-10 -20 -32558
Bipolar 0 0 0
Mode
10 20 32558

Thus, the nominal equation to convert desired voltage output V5. [volts] to software counts S, when
using single-ended wiring is:

For differential wiring:

Sout

Sout

32767
= (Z20). v,
(10.064) out

32767
= (32287 .y ..
(20.128) out

If the user has the current output mezzanine boards, the following software counts will result in the
corresponding current output values (ASSY 604029-101 or newer) within error tolerances:

Current DAC Output

Bipolar
Mode

S];tkgée;EDn(Dieg g;?)] Software Counts (Write)
24 29478
12.634 0
4 -22394
0 -32768

Thus, the nominal equation to convert desired current output Co, [mA] to software counts Sy is:

Inverting this equation, one obtains:

co = (4—.096
out 65536

Soue = (221) (822 ¢, — 32768

4.096

) (%) (Sout +32768)
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based off of the nominal gain calculations for the ACC-59E3’s output
circuitry. The actual conversion equations can vary slightly within
Note the £0.45% of full scale variance with temperature.

These equations are called “nominal” equations because they are

Note that the region of Current Output between 0 mA and 4 mA is not available:

Software Counts

29478 |-==-mmmmmmmeeee .

Current Output (mA)

-22394 fems

-32767 ‘ .
0*4 12 24

Unavailable

These numbers are for the latest revisions of the board or newer:
= e ASSY 604028-102 for the voltage output mezzanine board

~ e ASSY 604029-101 for the current output mezzanine board
ote
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Assigning Pointer Variables to Current Output Amplifier Enable Bits
The Amplifier Enable bits for the Current Output circuitry are at the following memory registers:

Current Output Channels Amplifier Enable Memory Register Bit #

1-2 Power PMAC I/0O Base Address Offset + $6C 8

34 Power PMAC I/0O Base Address Offset + $EC 8

5-6 Power PMAC I/0O Base Address Offset + $16C 8

7-8 Power PMAC I/0O Base Address Offset + $1EC 8
Example: Current Output Amplifier Enable Suggested M-Variables
For ACC-59E3 addressed as Card 0.
ptr ACC59E3 0 AENAl->u.io:$90006C.8.1 // RAENAl output status (=1 output on, =0 output off)
ptr ACC59E3 0 AENA2->u.io:$9000EC.8.1 // RAENA2 output status (=1 output on, =0 output off)
ptr ACC59E3 0 AENA3->u.io:$90016C.8.1 // AENA3 output status (=1 output on, =0 output off)
ptr ACC59E3 0 AENA4->u.io:$9001EC.8.1 // RAENA4 output status (=1 output on, =0 output off)

Now whenever the user desires to enable his or her Current Output on a particular channel, he or she must
set the Amplifier Enable bit corresponding to that channel equal to 1.

Example: Activating the Amplifier Enable Bit

| ACC59E3 0 AENAI=1 // Enable the Current Output Amplifier for Output Channels 1-2.

Using these bits is only necessary for current output, not for voltage

output.
Note
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Example: Using ACC-59E3 DAC Pointers in “global definitions.pmh”

Commanding output from a single ACC-59E3 set at base offset $900000 with bipolar differential outputs.
Assumes the user downloaded the example pointers from the “Assigning Pointer Variables to DAC
Output Registers” section of the manual.

// Bipolar DAC +/-32767 for +/-10V

ACC_59E3 0 OUTl=exp2 (31) // 10 v
ACC_59E3_0_OUT2=-exp2 (31) //-10 V
ACC_59E3_0_O0UT3=exp2 (30) // 5V
ACC_59E3_0_OUT4=-exp2 (30) //-5 V
ACC_59E3_0_OUTS=exp2 (29) // 2.5V
ACC_59E3_0_OUT6=-exp2 (29) //-2.5 v

Example: Using Subprograms to Output Voltage
This example uses a subprogram to output voltage from the DACs of an ACC-59E3 addressed as Card 0.

global vosf=32767.0/10.064; // Voltage Output Scale Factor
// This subprogram converts the desired output voltage in "output voltage" [Volts] to software counts
// and then commands the output on the specified channel in the "channel" input
open subprog OUTV (output voltage,channel)
switch (channel) {
case 1:
ACC59E3 0 OUTl=vosf*output voltage;
break;
case 2:
ACC59E3 0 _OUT2=vosf*output voltage;
break;
case 3:
ACC59E3_0_OUT3=vosf*output voltage;
break;
case 4:
ACC59E3_0_OUT4=vosf*output voltage;
break;
case 5:
ACC59E3 0 OUT5=vosf*output voltage;
break;
case 6:
ACC59E3_0_OUT6=vosf*output voltage;
break;
case 7:
ACC59E3 0 OUT7=vosf*output voltage;
break;
case 8:
ACC59E3_0_OUT8=vosf*output voltage;
break;

default:
break;

close
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The user then can call this function from a PLC, such as in the following example code:

global Desired Output Voltage;
Desired Output Voltage = 2.5; // Volts

open plc 10

local Channel Number;

Channel Number = 1;

while (Channel Number < 9)

{
call OUTV (Desired Output Voltage,Channel Number) ;
Channel Number++;

}

close

Example: Using Subprograms to Output Current
This example uses a subprogram to output current from the current outputs of an ACC-59E3 addressed as
Card 0.

global cosf=16.21/100.0*65536.0/4.096; // Current Output Scale Factor

open subprog OUTC (output current,channel)
switch (channel) {

case 1:
ACC59E3 0 OUTl=cosf*output current-32768;
break;

case 2:
ACC59E3 0 _OUT2=cosf*output current-32768;
break;

case 3:
ACC59E3 0 OUT3=cosf*output current-32768;
break;

case 4:
ACC59E3 0 OUT4=cosf*output current-32768;
break;

case 5:
ACC59E3_ 0 _OUTS5=cosf*output current-32768;
break;

case 6:
ACC59E3 0 OUT6=cosf*output current-32768;
break;

case 7:
ACC59E3_0_OUT7=cosf*output current-32768;
break;

case 8:
ACC59E3_0_0UT8=cosf*output current-32768;
break;

default:
break;

}

close

The user then can call this function from a PLC, such as in the following example code:

global Desired Output Current;
Desired Output Current=12.0; // milliamps

open plc 11

local Channel Number;

Channel Number = 1;

while (Channel Number < 9)

{
call OUTC (Desired Output Current,Channel Number) ;
Channel Number++;

close
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Alternative Output Method: DAC Structures
Alternatively, you can use ACC-59E3 structures to control the DACs.

These structures can be used for current output and for voltage output
= options.

Note

The advantage of this is that you need not assign M-Variables; the disadvantage is that you must shift up
your software counts values, Sy, 16 bits before writing to the DAC structures.

The DAC channels correspond to the following structures, where n corresponds to the card index as
described in the “Addressing ACC-59E3” section of this manual:

A“gﬁ}g}‘g"“ Structure Bit Range (for 16-bit DACs)
1 ACC59E3[i].Chan[0].DAC]0] [31:16]
2 ACC59E3[i].Chan[0].DAC]1] [31:16]
3 ACC59E3[i].Chan[1].DAC]0] [31:16]
4 ACC59E3[i].Chan[1].DAC]1] [31:16]
5 ACC59E3[i].Chan[2].DAC]0] [31:16]
6 ACC59E3[i].Chan[2].DAC]1] [31:16]
7 ACCS59E3[i].Chan[3].DAC]0] [31:16]
8 ACC59E3[i].Chan[3].DAC]1] [31:16]

Now you can use the same equations for calculating what to write to these structures in order to achieve
your desired DAC output as used for M-Variables shown above, but make sure you first multiply your
software counts value (S, that you got from those equations by 2'° before writing to these structures.
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Example: Using Subprograms to Output Voltage
This example uses a subprogram to output voltage from the DACs of an ACC-59E3 addressed as Card 0.
Note that the scale factor vosf differs in this example from the M-Variables-based example from earlier.

global vosf=32767.0/10.064*exp2(16); // Voltage Output Scale Factor

// This subprogram converts the desired output voltage in "output voltage" [Volts] to software counts
// and then commands the output on the specified channel in the "channel" input

open subprog OUTV (output voltage,channel)

switch (channel) {

case 1:
ACC59E3([0] .Chan[0] .DAC[0]=vosf*output voltage;
break;

case 2:
ACC59E3[0] .Chan[0] .DAC[1]=vosf*output voltage;
break;

case 3:
ACC59E3[0] .Chan[1].DAC[0]=vosf*output voltage;
break;

case 4:
ACC59E3([0] .Chan[1].DAC[1l]=vosf*output voltage;
break;

case 5:
ACC59E3[0].Chan[2] .DAC[0]=vosf*output voltage;
break;

case 6:
ACC59E3[0].Chan[2].DAC[1]=vosf*output voltage;
break;

case 7:
ACC59E3([0] .Chan[3].DAC[0]=vosf*output voltage;
break;

case 8:
ACC59E3([0] .Chan[0] .DAC[1]=vosf*output voltage;
break;

default:
break;

close
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Example: Using Subprograms to Output Current
This example uses a subprogram to output current from the current outputs of an ACC-59E3 addressed as

Card 0. Note that the scale factor cosf is different in the below example than in the M-Variables-based

example from earlier.

global cosf=16.21/100.0*65536.0/4.096*exp2(16); // Current Output Scale Factor

open subprog OUTC (output current, channel)

switch (channel) {
case 1:
ACC59E3[0]
break;
case 2:
ACC59E3[0]
break;
case 3:
ACC59E3[0]
break;
case 4:
ACC59E3[0]
break;
case 5:
ACC59E3[0]
break;
case 6:
ACC59E3[0]
break;
case 7:
ACC59E3[0]
break;
case 8:
ACC59E3[0]
break;

default:
break;

close

.Chan[0]

.Chan[0]

.Chan[1]

.Chan[1]

.Chan[2]

.Chan[2]

.Chan[3]

.Chan[0]

.DAC[0]=cosf*output current-32768;

.DAC[1]=cosf*output current-32768;

.DAC[0]=cosf*output current-32768;

.DAC[1]=cosf*output current-32768;

.DAC[0]=cosf*output current-32768;

.DAC[1l]=cosf*output current-32768;

.DAC[0]=cosf*output current-32768;

.DAC[1]=cosf*output current-32768;
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Alternative Amplifier Enable Method: Amp Enable Structures

Instead of using M-Variables to turn on the DAC amplifiers, you can use the following structures, where

n is the card index described in the “Addressing ACC-59E3” section of this manual:

Cugﬁg;gel;:pm Structure
1-2 ACC59E3[i].Chan[0]. AmpEna
34 ACCS9E3[i].Chan[1].AmpEna
5-6 ACCS9E3[i].Chan[2].AmpEna
7-8 ACC59E3[i].Chan[3]. AmpEna

Now just write a 1 to these structures when you want to activate current output for the corresponding
channels listed in the above table in the leftmost column. Write a 0 to turn off current output.

Using these structures is only necessary for current output, not for

voltage output.
Note

Using ACC-59E3 with Power UMAC

36




ACC-59E3 User Manual

Configuring the Analog Input Filtering

Hardware Input Filters

The ACC-59E3 has the ability to add hardware filters in the input circuit. The user can select the desired
filter for each analog input channel independently. The possible filter cutoff frequencies that the user can
select are 24.5, 12.2, 4.3, and 3.2 kHz. These are switched in and out by using the general purpose I/O
registers included in the ACC-59E3 ASIC:

ACCS9E3]i].GpioData|n],

where i is the index of the ACC-59E3 card as given in the Addressing ACC-59E3 section of this manual,
and n = 0. After the user configures this structure, he or she should put it into the setup file in his or her
IDE Project (e.g. “global definitions.pmh” or “acc59e¢3 0 initialization.pmh™) to save permanently on the
PC and to be downloaded and saved into PMAC.

The bits that the user must set are listed in the tables below, where the I/O Bit Settings are designated as
GPIOxx, where xx corresponds to the bit number. See the following example for clarification.

Examples to Help Understand the Tables

GPIO03=0OFF means that the user must set bit 3 of ACC59E3[i].GpioData|n] to a value of 0.
GPIO03=0ON means that the user must set bit 3 of ACC59E3[i].GpioData|n] to a value of 1.
GPIO01=0OFF means that the user must set bit 1 of ACC59E3[i].GpioData|n] to a value of 0.
GPIO01=ON means that the user must set bit 1 of ACC59E3[i].GpioData|n] to a value of 1.
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Input Filter Configuration Bits Table

“Chamnel | Frequeney (kHp) VO Bit Setings
24.5 GPIO03=0OFF GPIO19=0OFF
12.2 GPIO03=ON GPIO19=OFF
: 43 GPIO03=0OFF GPIO19=0ON
3.2 GPIO03=ON GPIO19=ON
24.5 GPIO01=0OFF GPIO17=0OFF
12.2 GPIO01=ON GPIO17=0OFF
2 43 GPIO01=OFF GPIO17=ON
3.2 GPIO01=ON GPIO17=ON
24.5 GPIO02=0OFF GPIO18=0OFF
12.2 GPIO02=ON GPIO18=0OFF
. 43 GPIO02=0OFF GPIO18=0ON
3.2 GPIO02=ON GPIO18=ON
24.5 GPIO00=OFF GPIO16=0OFF
12.2 GPIO00=ON GPIO16=OFF
! 43 GPIO00=OFF GPIO16=ON
3.2 GPIO00=ON GPIO16=ON
24.5 GPIO07=0OFF GPIO23=0OFF
12.2 GPIO07=ON GPIO23=0OFF
> 43 GPIO07=0OFF GPIO23=0ON
32 GPIO07=ON GPIO23=ON
24.5 GPIO05=0OFF GPIO21=0OFF
12.2 GPIO05=ON GPIO21=0OFF
¢ 43 GPIO05=0OFF GPIO21=ON
32 GPIO05=ON GPIO21=ON
24.5 GPIO06=0OFF GP1022=0OFF
12.2 GPIO06=ON GPIO22=0OFF
7 43 GPIO06=0OFF GPI022=0ON
32 GPIO06=ON GPIO22=0ON
24.5 GPIO04=0OFF GPIO20=OFF
12.2 GPIO04=ON GPIO20=0OFF
; 43 GPIO04=0OFF GPIO20=ON
3.2 GPIO04=ON GPIO020=ON
24.5 GPIO11=0OFF GPIO27=0OFF
12.2 GPIO11=ON GPIO27=0OFF
? 43 GPIO11=0OFF GPIO27=ON
3.2 GPIO11=ON GPIO27=ON
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ADinpt | Tt Filer Gl
24.5 GPIO09=0OFF GPIO25=0FF
12.2 GPIO09=ON GPIO25=0FF
10 4.3 GPIO09=0OFF GP1025=ON
3.2 GPIO09=ON GPIO25=0ON

Using ACC-59E3 with Power UMAC

39



ACC-59E3 User Manual

Input Filter Configuration Bits Table (Continued)

“Channel | Frequeney (i) VO Bit Setings
24.5 GPIO10=0OFF GPIO26=0OFF
12.2 GPIO10=ON GPIO26=OFF
H 43 GPIO10=0OFF GPIO26=0ON
3.2 GPIO10=ON GPIO26=ON
24.5 GPIO08=0OFF GPI0O24=0OFF
12.2 GPIO08=ON GPIO24=0OFF
12 43 GPIO08=OFF GP1024=0ON
32 GPIO08=ON GPIO24=ON
24.5 GPIO15=0OFF GPIO31=0OFF
12.2 GPIO15=ON GPIO31=OFF
= 43 GPIO15=0OFF GPIO31=ON
3.2 GPIO15=ON GPIO31=ON
24.5 GPIO13=0OFF GPIO29=0OFF
12.2 GPIO13=0ON GPIO29=0OFF
14 43 GPIO13=0OFF GPIO29=0ON
3.2 GPIO13=ON GPIO29=ON
24.5 GPIO14=0OFF GPIO30=0OFF
12.2 GPIO14=ON GPIO30=OFF
1> 43 GPIO14=0OFF GPIO30=ON
32 GPIO14=0ON GPIO30=ON
24.5 GPIO12=0OFF GPIO28=0OFF
12.2 GPIO12=ON GPIO28=0OFF
to 43 GPIO12=0OFF GPIO28=0ON
32 GPIO12=ON GPIO28=ON

Example of Setting the GpioData Word:

If the ACC-59E3 is addressed as Card 0 (Base Offset = $900000) and the user only wants to set input 3
with a 3.2 kHz filter, the user must set bit-2 and bit-18 ON in ACC59E3[0].GpioData[0]. To do this,

enter the following command either in the Terminal Window of the IDE or save and download it in the
“global definitions.pmh” file:

| ACC59E3[0] .GpioData[0] = $00040004 // Select 3.2 kHz cutoff freqg. for input 3

Note

To actually configure these filters, Delta Tau recommends using the
filter setup function, ACCS9E3_FilterInit(), described in “Appendix
E: Using ACC-59E3 in the C Environment” (page 92). The example at
the end of that Appendix (on page 98) shows how to use that function
in a Background C Application. To use this function is much easier
than manually calculating all GpioData settings.
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Optional Software Low-Pass Filter
If the user desires an even lower cutoff frequency for the analog input filter — lower even than the
minimum 3.2 kHz hardware filter — then the user can implement a software low-pass filter using the
Encoder Conversion Table (ECT) to lower the cutoff frequency even more. To do this, follow the
following procedure:

1. Create one ECT entry to process the ADC input to properly shift and scale the input data

2. Create another ECT entry two slots after the first entry to perform the tracking filter on the

processed data from the first ECT entry.

Example: Low-Pass Filter in ECT for IN1
Assuming the ACC-59E3 is configured as Card 0 (Power PMAC I/0O Base Address Offset=$900000).
This example will create a Low-Pass Tracking Filter on Input 1 (IN1) with a cutoff frequency of 30 Hz.

Shifting and Scaling ECT Entry

For the first filter, the analog input (assuming the 16-bit ADC option is being used) is brought into the
Encoder Conversion Table (ECT) in Entry 1 as a “Single 32-bit Register Read” (in the Power PMAC IDE
Software: Delta Tau = Configure - Encoder Conversion Table):

ECT entry number 1 = Display All ECT Entries

Type ECT entry input i}
1: Single (32-bit) register read -
ECT entry output 0
Detailed ECT Setup | PowerPMAC Structure | Encoder Plot |
ECT entry Details
pEnc AccIPEI[0].Chan[0]. AdcAmp[0].a PrevEnc
pEncl PrevDelta 0
Index1 16 MaxDelta 0
Index2 16 DeltaPos
Index3 0 SinBias
Indezxd 0 CosBias
ScaleFactor  0.0000132387890623 Counter
MNumber Type  pEnc pEnci MaxDelta
1 1 AccS9E3OIChanOlAdcAmoi0la  AccR4E2A4IChaniDlTimeBetweenCtsa 0 |

The equivalent code in Power PMAC Structures:

EncTable[l].type = 1; // Set entry type to 32-bit word read

EncTable[l] .pEnc = Sys.piom + $900020; // Set encoder address to ADC channel 1
EncTable[1l].pEncl = Sys.pushm; // Unused; set to Sys.pushm
EncTable[1].indexl = 16; // Shift left 16 to put source MSB in bit 31
EncTable[1l].index2 = 16; // Shift right 16 to put source LSB into bit 0
EncTable[l].index3 = 0; // No limit on first derivative

EncTable[1l] .index4 = 0; // No limit on second derivative
EncTable[l].ScaleFactor = 1/exp2 (EncTable[l].indexl); // Scale factor (1/(2716))
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To clarify the example above: AceSIE3[0].Chan[0]. AdcAmp][0].a
= is equivalent to Sys.piom + $900020, and

- 1/pow(2,EncTable[1].index1) = 0.0000152587890625.
ote

Tracking Filter ECT Entry

The next ECT entry is also a “Single 32-bit Register Read” but in this case, the EncTable[3].index2 field
acts as the proportional gain term of the low-pass filter, and EncTable[3].index1 serves as the integral
gain term. This creates a tracking filter, which is a low-pass filter with zero steady state error at constant
velocity. To design the filter and thereby determine the values to write to index2 and index1, follow the
following procedure:

1. Select a cutoff frequency f. in Hz. This is the frequency above which the filter will start
attenuating the signal.

2. Compute the filter’s natural frequency w,, = 27f.
3. Select a damping ratio ¢ for the filter (usually =+/2/2).

4. Compute the filter’s sample time 7 in seconds. This is the servo update period, and can be
calculated as Ty = Sys.ServoPeriod / 1000.

5. Compute the proportional gain term index2 =(512) - ¢ - w,, * Ts.
6. Compute the integral gain term index1 = 256 - w? - TZ.

Thus for this example, a cutoff frequency of f. = 200 Hz will be used for the input filter. Then, the Power
PMAC code used to set this low-pass filter up as ECT entry number 3 is as follows:

#define fc 200.0 // Desired Cutoff Frequency (Hz)
#define wn 2.0%3.14159265*fc // Natural Frequency (rad/sec)
#define zeta sqrt (2.0) /2.0 // Damping Ratio

#define Ts Sys.ServoPeriod/1000.0 // Sampling Period (sec)

EncTable[3] .type = 1; // Set entry type to 32-bit word read
EncTable[3] .pEnc = EncTable[l].PrevEnc.a; // Set encoder address to output of ECT entry #1
EncTable[3] .pEncl = Sys.pushm; // Unused; set to Sys.pushm
EncTable([3].indexl = 256.0*pow (wn,2.0) *pow(Ts,2.0); // Calculate indexl
EncTable[3].index2 = 512.0*zeta*wn*Ts; // Calculate index?2

EncTable[3] .index3 = 0; // No limit on first derivative
EncTable[3].index4 = 0; // No limit on second derivative
EncTable[3].ScaleFactor = 1/exp2(16); // Scale factor of 1/(2716)

The user should always point back two ECT slots because of the

pipeline that reads the next ECT source before it writes the output.
(i Otherwise the ECT entry would be reading the previous servo cycle’s

data. Thus, ECT Entry 3 is used here for the tracking filter entry rather
Note  than ECT Entry 2.

may yield inaccurate results. If index1 is less than 64, double index1
enough times to make index1 greater than 64 and set the element
Note index4 to the number of times index1 needed to be doubled.

If the value for index]1 is too small, rounding to the nearest integer
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Now, the user can access the filtered ADC channel (in this example, ADC1) by writing a PLC to scale the
output of the ECT entry and store the result in a global variable (P-Variable).

Example: Scaling and Storing the Filtered ADC Value from the ECT Qutput

Assuming the user set up the ECT filter entry to filter ADC 1 as shown in the example above, the
following PLC will properly scale the ECT entry’s output and store the resulting, filtered ADC1 value in
a global variable named “ACC59E3 0 IN1 _Filtered”.

global ACC59E3 0 IN1 Filtered;

open plc 8

ACC59E3 0 IN1 Filtered=EncTable[3].PrevEnc/65536;
close

Alternatively, the user can set a motor to the output of the ECT entry as follows.

Example: Pointing a Motor to the Filtered ADC’s ECT Entry’s Output
Assuming the user set up the ECT filter entry to filter ADC 1 as shown in the example above, the
following example points Motor 2 to the filtered ADCI result.

Motor[2] .pEnc=EncTable[3].a;
Motor[2] .pEnc2=EncTable[3].a;
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ACC-59E3 LAYOUT & PINOUTS
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Side View
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P1: Backplane Bus

This connector is used to interface to the UMAC’s processor via the 3U backplane bus. The signals
brought in through this connector are buffered on board.

DB15 Breakout Option

J1 Top
J1 Top: D-sub DA-15F @ @ @ @ @ @ @
Mating: D-sub DA-15M @ @ @ @ @
Pin # Symbol Function Description
1 ADCI1+ Input Eg Xﬂﬁg 1;:&5%18;25;62;_13—2
2| e | | e
I R L = v ehobnt
4 ADC4+ Input 28 Xl/l\n?rllll;clr: };:l?eﬁzgflci;e;ezt_f—z
5 DACI: | Output | Ty 1 T e curment output aption o preent
6 DACZ | Output | Ty A e curment output option o present
7 +15V Output 0.5 Amp Slow-Blow Fuse Limited
8 AGND Common | Ground
9 ADCI- Input 28 Xin?;;uvalfﬁleﬁégiZe;;_13—2
10 ADC2- Input 28 liﬁnﬁﬁu‘f}jﬁeﬁéiﬁize;ezt?%
I R I e it
12 ADC4- Input 28 Xl:l ﬁ?;uvtvgftllleﬁéflci;e;eztiz
13 DACI- | Ouput | o hen curent utput opion s presrt
14 DACZ- | Ouput | g e e cuent ot aption & prsent
15 -15v Output 0.5 Amp Slow-Blow Fuse Limited

UMAC rack.
Tie the ADC- pin to ground if using single-ended wiring to
Note ensure full resolution and proper operation of the ADC channel.

e The common ground (pin #8) is tied to the digital ground of the
.
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J2 Top
J2 Top: D-sub DA-15F @ @ @ @ @ @ @
Mating: D-sub DA-15M @ @ @ @ @
Pin # Symbol Function Description
+10 V input when EB7&8 set 2-3
! ADCS* Input +20 mA input when EB7&8 set 1-2
+10 V input when EB3&4 set 2-3
2 ADC6* Input +20 mA input when EB3&4 set 1-2
+10 V input when EB5&6 set 2-3
3 ADCT+ Tnput 1 50 mA input when EB5&6 set 1-2
+10 V input when EB1&2 set 2-3
4 ADCE+ Tnput 1 50 mA input when EB1&2 set 1-2
+10 V output when voltage output option is present
> DAC3+ Output +20 mA output when current output option is present
+10 V output when voltage output option is present
+ .
6 DAC4 Output +20 mA output when current output option is present
7 +15V Output 0.5 Amp Slow-Blow Fuse Limited
8 AGND Common | Ground
+10 V input when EB7&8 set 2-3
? ADC3- Input 1 150 mA input when EB7&S set 1-2
+10 V input when EB3&4 set 2-3
10 ADC6- Tnput 1 50 mA input when EB3&4 set 1-2
+10 V input when EB5&6 set 2-3
1 ADCT- nput 1 50 mA input when EB5&6 set 1-2
+10 V input when EB1&2 set 2-3
12 ADCS- Tnput 1 70 mA input when EB1&2 set 1-2
+10 V output when voltage output option is present
13 DAC3- Output +20 mA output when current output option is present
+10 V output when voltage output option is present
14 DAC4- Output +20 mA output when current output option is present
15 -15V Output 0.5 Amp Slow-Blow Fuse Limited
e The common ground (pin #8) is tied to the digital ground of the
UMAC rack.
e Tie the ADC- pin to ground if using single-ended wiring to
Note ensure full resolution and proper operation of the ADC channel.
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J2 Bottom

J2 Bottom: D-sub DA-15F @ @ @ @ @ @ @
Mating: D-sub DA-15M @ @ @ @ @
Pin # Symbol Function Description
+10 V input when EC7&8 set 2—3
! ADCY+ Input +20 mA input when EC7&8 set 1-2
+10 V input when EC3&4 set 2-3
2 ADCI0+ Input +20 mA input when EC3&4 set 1-2
+10 V input when EC5&6 set 23
3 ADCI1+ Input +20 mA input when EC5&6 set 1-2
+10 V input when EC1&2 set 23
4 ADCL2+ Tnput 1 4 >0 mA input when EC1&2 set 1-2
+10 V output when voltage output option is present
> DACS+ Output +20 mA output when current output option is present
+10 V output when voltage output option is present
+ . .
6 DAC6 Output +20 mA output when current output option is present
7 +15V Output 0.5 Amp Slow-Blow Fuse Limited
AGND Common | Ground
+10 V input when EC7&8 set 2-3
? ADC9- Input 1420 mA input when EC7&S set 1-2
+10 V input when EC3&4 set 23
10 ADCI0- Tnput 1 4 >0 mA input when EC3&4 set 1-2
+10 V input when EC5&6 set 2—3
1 ADCI1- Tnput | 50 mA input when EC5&6 set 1-2
+10 V input when EC1&2 set 23
12 ADCI12- Tnput | 50 mA input when EC18&2 set 1-2
+10 V output when voltage output option is present
13 DACS- Output +20 mA output when current output option is present
+10 V output when voltage output option is present
14 DAC6- Output +20 mA output when current output option is present
15 -15V Output 0.5 Amp Slow-Blow Fuse Limited
e The common ground (pin #8) is tied to the digital ground of the
UMAC rack.
e Tie the ADC- pin to ground if using single-ended wiring to
Note ensure full resolution and proper operation of the ADC channel.
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J1 Bottom

J1 Bottom: D-sub DA-15F @ @ @ @ @ @ @
Mating: D-sub DA-15M @ @ @ @ @
Pin # Symbol Function Description
+10 V input when ED7&8 set 2-3
! ADCI3+ Input +20 mA input when ED7&S8 set 1-2
+10 V input when ED3&4 set 2-3
2 ADCl4+ Input +20 mA input when ED3&4 set 1-2
+10 V input when ED5&6 set 23
3 ADCI5+ Tnput 1 50 mA input when ED5&6 set 1-2
+10 V input when ED1&2 set 2-3
4 ADC16+ Tnput 1 50 mA input when ED1&2 set 1-2
+10 V output when voltage output option is present
> DACT* Output +20 mA output when current output option is present
+10 V output when voltage output option is present
+ .
6 DACS Output +20 mA output when current output option is present
7 +15V Output 0.5 Amp Slow-Blow Fuse Limited
8 AGND Common | Ground
+10 V input when ED7&8 set 2-3
? ADCI3- InPUt 1 150 mA input when ED7&S set 1-2
+10 V input when ED3&4 set 2-3
10 ADCI14- Tnput 1 450 mA input when ED3&# set 1-2
+10 V input when ED5&6 set 2-3
1 ADCIS- Tnput 1 50 mA input when ED5&6 set 1-2
+10 V input when ED1&2 set 2-3
12 ADCI6- nput 1 70 mA input when ED1&2 set 1-2
+10 V output when voltage output option is present
13 DACT- Output +20 mA output when current output option is present
+10 V output when voltage output option is present
14 DACS- Output +20 mA output when current output option is present
15 -15vV Output 0.5 Amp Slow-Blow Fuse Limited
e The common ground (pin #8) is tied to the digital ground of the
UMAC rack.
e Tie the ADC- pin to ground if using single-ended wiring to
Note ensure full resolution and proper operation of the ADC channel.
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Sample Wiring Diagrams

Single-Ended Analog Voltage Inputs

+10 VDC Single-Ended
Input Signals

— AGND== | ADC1+

| AGND— |\ _ADC24

19 ¥ ® © W w O

Single-Ended Analog Voltage Outputs

Device | AGND

Analog | DAC1+ le—DAC Output
+10VDC

\

ONOROXO)

\

\

19 @9 @

Differential Analog Voltage Inputs

110 VDC Differential
Input Signals

ADCL+)
AGND =L /\/

ADC2+0
AGND—=L /\/

ADC3+?
AGND—=L /\/

ADC4+¢
AGND—= /\/

POOBO®O

Differential Analog Voltage Outputs

Analog | DACl+ «— pac Output

Device DAC1- le—

+10VDC

ACC-59E3 Layout & Pinouts

50



ACC-59E3 User Manual

Analog Current Qutput
ACC-59E3
r—-—""—"——-—-= Al
: Output+ :
O |
| |
24vpe (' , : :
T User'sLoad | Output- |
| 2505000 ) | |
I B T |
Analog Current Input
ACC-59E3
r-r-r———————7— 1
, User’s Current-Producing Device | Input+
|
24vpC( © |
C |
| Input-
|
|
|
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APPENDIX A: JUMPER SETTINGS

Jumper

Configuration

Default

EA1

.

Set 1-2 for current sensing mode on ADC4
Set 2-3 for voltage sensing mode on ADC4

1-2 for current output option
2-3 for voltage output option/no output option

EA

(5]

-

Set 1-2 for current sensing mode on ADC4
Set 23 for voltage sensing mode on ADC4

1-2 for current output option
2-3 for voltage output option/no output option

EA3

.

Set 1-2 for current sensing mode on ADC2
Set 2-3 for voltage sensing mode on ADC2

1-2 for current output option
2-3 for voltage output option/no output option

=
>
'S

©
©

Set 1-2 for current sensing mode on ADC2
Set 23 for voltage sensing mode on ADC2

1-2 for current output option
2-3 for voltage output option/no output option

EA

(9]

Set 1-2 for current sensing mode on ADC3
Set 2—3 for voltage sensing mode on ADC3

1-2 for current output option
2-3 for voltage output option/no output option

EA6

-

Set 1-2 for current sensing mode on ADC3
Set 23 for voltage sensing mode on ADC3

1-2 for current output option
2-3 for voltage output option/no output option

EA

B |

©
()

Set 1-2 for current sensing mode on ADC1
Set 2-3 for voltage sensing mode on ADCI1

1-2 for current output option
2-3 for voltage output option/no output option

EA

=]

©
S
ORIONIONIONIONIONONIC)

©)
©)

Set 1-2 for current sensing mode on ADCI1
Set 23 for voltage sensing mode on ADC1

1-2 for current output option
2-3 for voltage output option/no output option
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Jumper

Configuration

Default

EB1

.

Set 1-2 for current sensing mode on ADC8
Set 23 for voltage sensing mode on ADCS8

1-2 for current output option
2-3 for voltage output option/no output option

EB2

-

Set 1-2 for current sensing mode on ADC8
Set 2-3 for voltage sensing mode on ADCS8

1-2 for current output option
2-3 for voltage output option/no output option

EB3

.

Set 1-2 for current sensing mode on ADC6
Set 23 for voltage sensing mode on ADC6

1-2 for current output option
2-3 for voltage output option/no output option

EB4

©
©

Set 1-2 for current sensing mode on ADC6
Set 23 for voltage sensing mode on ADC6

1-2 for current output option
2-3 for voltage output option/no output option

EBS

-

Set 1-2 for current sensing mode on ADC7
Set 2-3 for voltage sensing mode on ADC7

1-2 for current output option
2-3 for voltage output option/no output option

EB6

©
()

Set 1-2 for current sensing mode on ADC7
Set 23 for voltage sensing mode on ADC7

1-2 for current output option
2-3 for voltage output option/no output option

EB

|

©)
©)

Set 1-2 for current sensing mode on ADC5
Set 2-3 for voltage sensing mode on ADCS

1-2 for current output option
2-3 for voltage output option/no output option

EB

=]

ORIONIONIONIONIONONI®)

©
L)

Set 1-2 for current sensing mode on ADC5
Set 23 for voltage sensing mode on ADC5

1-2 for current output option
2-3 for voltage output option/no output option
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Jumper

Configuration

Default

00,

Set 1-2 for current sensing mode on ADCI12
Set 23 for voltage sensing mode on ADC12

1-2 for current output option
2-3 for voltage output option/no output option

00,

Set 1-2 for current sensing mode on ADC12
Set 2-3 for voltage sensing mode on ADC12

1-2 for current output option
2-3 for voltage output option/no output option

0O,

Set 1-2 for current sensing mode on ADC10
Set 23 for voltage sensing mode on ADCI10

1-2 for current output option
2-3 for voltage output option/no output option

00,

Set 1-2 for current sensing mode on ADC10
Set 2-3 for voltage sensing mode on ADC10

1-2 for current output option
2-3 for voltage output option/no output option

0l0)

Set 1-2 for current sensing mode on ADC11
Set 2—3 for voltage sensing mode on ADC11

1-2 for current output option
2-3 for voltage output option/no output option

O®

Set 1-2 for current sensing mode on ADC11
Set 23 for voltage sensing mode on ADC11

1-2 for current output option
2-3 for voltage output option/no output option

0l0)

Set 1-2 for current sensing mode on ADC9
Set 2-3 for voltage sensing mode on ADC9

1-2 for current output option
2-3 for voltage output option/no output option

onicHICHICHICHICHIOREI®

O®

Set 1-2 for current sensing mode on ADC9
Set 2-3 for voltage sensing mode on ADC9

1-2 for current output option
2-3 for voltage output option/no output option
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Jumper

Configuration

Default

00,

Set 1-2 for current sensing mode on ADC16
Set 23 for voltage sensing mode on ADC16

1-2 for current output option

2-3 for voltage output option/no output option

00,

Set 1-2 for current sensing mode on ADC16
Set 2-3 for voltage sensing mode on ADC16

1-2 for current output option
2-3 for voltage output option/no output option

0O,

Set 1-2 for current sensing mode on ADC14
Set 23 for voltage sensing mode on ADC14

1-2 for current output option
2-3 for voltage output option/no output option

00,

Set 1-2 for current sensing mode on ADC14
Set 2-3 for voltage sensing mode on ADC14

1-2 for current output option
2-3 for voltage output option/no output option

0l0)

Set 1-2 for current sensing mode on ADC15
Set 2-3 for voltage sensing mode on ADC15

1-2 for current output option
2-3 for voltage output option/no output option

O®

Set 1-2 for current sensing mode on ADC15
Set 2-3 for voltage sensing mode on ADC15

1-2 for current output option
2-3 for voltage output option/no output option

0l0)

Set 1-2 for current sensing mode on ADC13
Set 23 for voltage sensing mode on ADC13

1-2 for current output option
2-3 for voltage output option/no output option

ONIOHIOHIOHICHIONIORE®,

O®

Set 1-2 for current sensing mode on ADC13
Set 2-3 for voltage sensing mode on ADC13

1-2 for current output option
2-3 for voltage output option/no output option
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APPENDIX B: DAC OUTPUT OFFSET POTS

For each individual output mezzanine board (ASSY 604028-102 or newer for analog voltage output,
ASSY 604029-100 or newer for analog current output), the following 5 kOhm potentiometers (pots)

adjust the output offsets of the DAC output channels:

DAC Channel (Per Board)

Potentiometer Number

1

R1

R2

R3

2
3
4

R4

Note that these potentiometer number labels are per board; i.e., each mezzanine board only supports four
DAC channels, each with R1-R4 for channels 14, respectively. With two mezzanine boards installed,
the board obtains eight DAC channels, but the potentiometer number labels are per board and are always

labeled R1-R4.
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APPENDIX C: SCHEMATICS

Connector Schematics

ACC-59E3 4-Channel Analog Output Voltage Mezzanine Board (ASSY 604028-102)

IN 4-20 01+
IN 4-20 01-
IN 4-20 02+
IN 4-20 02-
TN 4-20 03+
IN 4-20 03-
IN 4-20 04+
TN 4-20 04-
DACOUT 01+
DACOUT 01-
DACOUT 02+
DACOUT 02-
FA+15V 1
FA-15V 1
AGND

J1
DB15, RT ANGLE, PC MNT, SLIM
IN 4-20 01+ 1 o
IN 4-20 01- 9 .
IN 4-20 02+ 21 o
IN 4-20 02- 10 o
IN 4-20 03+ 3 [ o
IN 4-20 03- 11 -
IN 4-20 04+ 4 0o
IN 4-20 04- 12 -
DACOUT 01+ 5 1 o
DACOUT O1# 13 -
DACOUT 02+ 6 [ o
DACOUT 02# T4 .
FA+15V_10 L 10
FA-15V_10 12 O
AGND O 8 1o
R5
CHGND
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IN

4-20

J2

DB15, RT ANGLE, PC MNT, SLIM

05+

IN

4-20

05-

IN

4-20

06+

IN

4-20

06-

.

IN

4-20

07+

IN

4-20

07-

.

IN

4-20

08+

IN

4-20

08-

.

DACOUT 03+

DACOUT 0O3#

.

DACOUT 04+

DACOUT 04#

.

FA+15V 10
FA-15V_10
AGND O

CHGND O—— AN\

oééoééo]
O O O O O O

.

O

R6
0

16 {4
\

IN 4-20 05+
IN 4-20 05-
IN 4-20 06+
IN 4-20 06-
IN 4-20 07+
IN 4-20 07-
IN 4-20 08+
IN 4-20 08-
DACOUT 03+
DACOUT 03-
DACOUT 04+
DACOUT 04-
FA+15V 2
FA-15V 2
AGND
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ACC-59E3 4-CHANNEL 4-20mA OUTPUT MEZZANINE BOARD (ASSY 604029-100)

J1

DB15, RT ANGLE, PC MNT, SLIM

IN 4-20 01+ (o
IN 420 01- 9 o
IN 420 02+ 2 [
IN 420 02- 10 o
IN 420 03+ 3 |
IN 420 03- 11 o
IN 420 04+ 4 [ o
IN 420 04- 12 o
4-20ma_P1 515
4-20ma_M1 13 o
4-20ma_P2 6 | o
4-20ma M2 14 o

FA+15V_10 L 1o

FA-15V 10 12 O
AGND O S o

R41
CHGND

IN 4-20 01+
IN 4-20 01-
IN 4-20 02+
IN 4-20 02-
IN 4-20 03+
IN 4-20 03-
IN 4-20 04+
IN 4-20 04-
4-20ma P1
4-20ma M1
4-20ma P2
4-20ma M2
FA+15V 1
FA-15V 1
AGND
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IN

4-20

05+

1

J2

DB15, RT ANGLE, PC MNT, SLIM

IN 4-20 05- 9 [ ° o
IN 4-20 06+ 2 [ &
IN 4-20 06- 10 o
IN 4-20 07+ 3 [ o
IN 4-20 07- 11 o
IN 4-20 08+ 4 o
IN 4-20 08- 12 o
4-20ma P3 5 o
4-20ma M3 13 O
4-20ma P4 B o
4-20ma M4 14 o

FA+15V_10- 10

FA-15V_10 19 Te
AGND O 8 10

R42
CHGND

IN 4-20 05+
IN 4-20 05-
IN 4-20 06+
IN 4-20 06-
IN 4-20 07+
IN 4-20 07-
IN 4-20 08+
IN 4-20 08-
4-20ma P3
4-20ma M3
4-20ma P4
4-20ma M4
FA+15V 2
FA-15V 2
AGND
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Analog Input Circuitry Schematics
Analog Input Circuitry on Base Board (ASSY 604027-100A)

C201

1|2
0.1uf| [0402

1-to-2 for Current Mode IN_4-20_04+ ) IN_4-20 04+ R
2-to-3 for Voltage Mode - 4 56.2K 1%
i —U21  (US8)
EA1 2 C202| |4700pH C213| | 1000
o. NO1 Vee _
90059-0008 xS0 R401 GPIO16 comt N1 ERCTE GPIO0D —
249 IN2 coM2 —_—
EA2 02 oD nos czogl 4700pF —
90059-0009 k) LGND __ NOZ |
x—0 R402 NLAS2066USG
249 R102
1-to-2 for Current Mode IN_4-20_04- ) IN_4-20 04-
2-to-3 for Voltage Mode - 56.2K 1%)
90059-0009
€203
01uf| [0402
1-to-2 for Current Mode IN_4-20_02+ IN_4-20 02+ N
2-to-3 for Voltage Mode - 4 56.2K 1% o4
: —U24  (US8)
EA3 2 €204| |4700pH] €214| | 1000,
90059-0009 35 © NOt1 - Vee GPIO17 -
*—° R403 GPIO17 Comt_IN1 GPIOOT —
249 IN2 COM2 —_—
EA4 02 4l “Ros C€210| |4700pF —
90059-0009 3 [ 5RD NOZ | 1
x—0 Ra04 NLAS2066USG
249 R104
1-to-2 for Current Mode IN_4-20_02- IN_4-20 02-
2-to-3 for Voltage Mode - 56.2K 1%
90059-0009
(G205,
'
GUARD BANDING REQ'D w“m
1-to-2 for Current Mode IN_420 03+ ) IN_4-20 03+ N
2-to-3 for Voltage Mode - 1 56.2K 1%
§ —U27  (US8)
90059-0009 EA5 02 €206 | 4700pF, NoT Voo C215) [1000pH
90059-0009 x—o? R405 GPIO18 COoM1  IN1 GRIO18 GPIO02 —
249 IN2  cOM2 —_—
EAG 02 oD ROz C211| |4700pF —
SEA6_2_3 90059-0009 3 R406 T !
x—0 549 R106 NLAS2066USG
1-to-2 for Current Mode IN_4-20_03- ) IN_4-20 03-
2-to-3 for Voltage Mode . 56.2K 1%)
90059-0009
€207
0.1ufl [0402
SEA7 2.3
1-to-2 for Current Mode IN_4-20_01+ ) IN_4-20 01+ R
2-to-3 for Voltage Mode - 4 56.2K 1%)
§ —U30 (US8)
90059-0009 2 C208| |4700pF] C216] | 1000pF]
o NO1 Vee —
90059-0009 5, ?o R407 GPIO19 COM1  IN1 — GPIO03 —
249 IN2 coM2 —_—
EA8 o2 oD nos C212| |4700pF —
SEA8 2 3 90059-0009 3 R408 T !
*x—0 249 R108 NLAS2066USG
1-to-2 for Current Mode IN_420_01- IN_4-20_01-
2-to-3 for Voltage Mode - 56.2K 1%)
90059-0009
~ The schematic shown above is for ADC channels 1-4, but channels 5—
16 are identical in design.
Note
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Analog Voltage Output Circuitry Schematics
ACC-59E3 4-Channel Analog Output Voltage Mezzanine Board (ASSY 604028-102)

A+15V
)

"AGND" PLANE

Voutt#

R61

3.01K

R67

R62

100

DACOUT 01+

Voutt+

AGND

VN
453K

R64

N 5 UZWB_,
3.01K 6
Tm7332MA

R65

15pF

R72
>100

R74 I DACOUT 01#

Vout2#

VN
453K

R81
3.01K

R87

R82

100
A5V J

R89 DACOUT 02+

Vout2+

AGND

VN
453K

R84

NAN 5 UZSB7
3.01K 6
Tm7332MA

R85

A,
100K 7

15pF

R92
2 100

Ro4 I DACOUT 02#

Vout3#

A7
4.53K

R101
3.01K

R102

Vout3+

AGND

VN
453K

R104

3.01K

R105

|cat
1o Tor po - F+5VAN
VREF_2.500V " = 2,
499K 91K
[ |
10003PF U1sA Vout1+
. ,  Voutt+
1
R22
Vout_1A v 2|
i X Ca ] LMB132AIM
Output Offset |Pot } AN
10.0K
RE2., R23 1000pF R25 Voutt#
sk poT 0P ADJ Q¥ ‘ﬁﬁ} S
|c34 M y
[0.1uf F-5VAN
|c3s.
[0:1uf o o OF +5VAN
4.99K le 9.1K R36
A,
- 499K
1000pF] ) 46n -
3 ; Ry Vout2+
R32
Vout 2A 21 10.0K LMB132AIM
499K LM6132AIM
o C37 < R38
Output Offset |Pot } AA/
10.0K
R2 1000pF
R33 R35
2 Vout2#
sk PoT TP Dy SR PO
|c38 7 X
[T F-5VAN
|c39
[0.1uf _at o FASVAN
A, N —
4.99K C4f 9.1K
[
1000pF
3 Ut7A Vout3+
1
R42
Vout_18 42 2|
499k LM6132AIM
ol Cat o
Output Offset |Pot }
10.0K
R3S 1000pF
$S¢2 R43 R4S Vout3#
5K POT TOP ADJ < 100K SA%
|ca2 M y
[0AuF F-5VAN
|c43
1hr po - F+5VAN
AN——4
4.99K Ca4 9.1K
}
|
10003PF U1eA Voutd+
—{* ,  Voutdt
1
R52
Vout 28 22 2|
499K LM6132AIM
ol Ca5 <
Output Offset |Pot _H
R4 1000pF
2 R53 R55
2 Voutd#t
sk poT TOP ADJ Q¥ ooK PO
|c46 M y
[0AuF F-5VAN

AGND

"AGND" PLANE

Voutd#

A7
4.53K

R121
3.01K

R122

Voutd+

AGND

VN
453K

R124

3.01K

R125

A7
4.53K

B

Note

The schematic shown above is for DAC voltage output channels 1-2,
but channels 3-8 are identical in design.
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DAC Fuses
XF 1

FUSE HOLDER

F1
A+15V O———— "\ ————O FA+15V_1

0.5A

F2
A-15Y O——— "\, ———O FA-15V_1

0.5A
XF2

FUSE HOLDER

J1 Top and J2 Top (ADC 1-8 and DAC 1-4) share a single +15V Fuse
= and a single -15V Fuse. J1 Bottom and J2 Bottom (ADC 9-16 and
Y DAC 5-8) also share a single +15V Fuse and a single -15V Fuse.
ote
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Analog Current Output Circuitry Schematics
ACC-59E3 4-CHANNEL 4-20mA OUTPUT MEZZANINE BOARD (ASSY 604029-100)

Etch required under Q2 tied to TAB
Q2 must not be too close to XTR11

R13

iVreg1
422 49K
8
R12 % N.C. Vreg 4-20ma_ P1
—\NA\N 2 lin V+ 7 N o
16.2K 3 6 1 Q2
Iret B NZT56QA C41 - D1
4100 E R 2 - 1.5SMC36AT3G
0.01uF
XTR117AIDGKT <
d o 4-20ma M1

The schematic shown above is for DAC current output channel 1, but
channels 2—8 are identical in design.

Note
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APPENDIX D: COMPLETE SUGGESTED M-VARIABLES

16-bit ADC Option

ACC-59E3 Addressed as Card 0 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 0
// Power PMAC I/O Base Address Offset=$900000
// 1l6-bit ADCs

//*¥**** Qutput Pointers *****x//
// Mezzanine on top side

ptr ACC59E3_0_OUT1->s.i0:$900040.16.16; // ACC-59E3 J1 OUT1 - Top
ptr ACC59E3 0 OUT2->s.1i0:$900044.16.16; // ACC-59E3 Jl OUT2 - Top
ptr ACC59E3 0 OUT3->s.10:$9000C0.16.16; // ACC-59E3 J2 OUT3 - Top
ptr ACC59E3_0_OUT4->s.i0:$9000C4.16.16; // ACC-59E3 J2 OUT4 - Top

// Mezzanine on bottom side

ptr ACC59E3 0 OUT5->s.10:$900140.16.16; // ACC-59E3 J1 OUT5 - Bottom
ptr ACC59E3 0 OUT6->s.10:$900144.16.16; // ACC-59E3 J1 OUT6 - Bottom
ptr ACC59E3 0 OUT7->s.10:$9001C0.16.16; // ACC-59E3 J2 OUT7 - Bottom
ptr ACC59E3 0 OUT8->s.10:$9001C4.16.16; // ACC-59E3 J2 OUT8 - Bottom
//***** Input Pointers ****x*//

ptr ACC59E3 0 IN1->s.10:$900020.16.16; // ACC-59E3 Jl1 IN1 - Top

ptr ACC59E3 0 IN2->s.10:$900024.16.16; // ACC-59E3 Jl1 IN2 - Top

ptr ACC59E3 0 IN3->s.10:$900028.16.16; // ACC-59E3 Jl IN3 - Top
ptr ACC59E3 0 IN4->s.i0:$90002C.16.16; // ACC-59E3 Jl1 IN4 - Top

ptr ACC59E3 0 IN5->s.10:$9000A0.16.16; // ACC-59E3 J2 IN5 - Top
ptr ACC59E3 0 IN6->s.10:$9000R4.16.16; // ACC-59E3 J2 IN6 - Top
ptr ACC59E3 0 IN7->s.i0:$9000A8.16.16; // ACC-59E3 J2 IN7 - Top

ptr ACC59E3 0 IN8->s.10:$9000AC.16.16; // ACC-59E3 J2 IN8 - Top

ptr ACC59E3 0 IN9->s5.i0:$900120.16.16; // ACC-59E3 J1 IN9 - Bottom
ptr ACC59E3 0 IN10->s.10:$900124.16.16; // ACC-59E3 J1 IN10 - Bottom
ptr ACC59E3 0 IN11->s.10:$900128.16.16; // BACC-59E3 J1 IN11l - Bottom
ptr ACC59E3 0 IN12->s.10:$90012C.16.16; // BACC-59E3 J1 IN12 - Bottom
ptr ACC59E3 0 IN13->s.i0:$9001A0.16.16; // ACC-59E3 J2 IN13 - Bottom
ptr ACC59E3_0_IN14->s.i0:$9001A4.16.16; // ACC-59E3 J2 IN14 - Bottom
ptr ACC59E3 0 IN15->s.i0:$9001A8.16.16; // BACC-59E3 J2 IN15 - Bottom
ptr ACC59E3 0 IN16->s.i0:$9001AC.16.16; // BACC-59E3 J2 IN16 - Bottom

//***** Current Output Amplifier Enable Bit Pointers ****x//

//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****x//

ptr ACC59E3 0 AENAl->u.io:$90006C.8.1; // AENAl output status, output channels 1
ptr ACC59E3 0 AENA2->u.io:$9000EC.8.1; // RAENA2 output status, output channels 3-
ptr ACC59E3 0 AENA3->u.io:$90016C.8.1; // AENA3 output status, output channels 5
ptr ACC59E3 0 AENA4->u.io:$9001EC.8.1; // BENA4 output status, output channels 7

= e

Appendix D: Complete Suggested M-Variables



ACC-59E3 User Manual

ACC-59E3 Addressed as Card 1 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 1
// Power PMAC I/0 Base Address Offset=$904000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 1 OUT1->s
ACC59E3 1 OUT2->s
ACC59E3 1 OUT3->s
ACC59E3 1 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 1 OUT5->s
ACC59E3 1 OUT6->s
ACC59E3 1 _OUT7->s
ACC59E3 1 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 1 IN1->s
ACC59E3_1_IN2->s
ACC59E3 1 IN3->s
ACC59E3 1 IN4->s

ACC59E3 1 IN5->s
ACC59E3_1_IN6->s
ACC59E3_1_IN7->s
ACC59E3_1_IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$904020.
$904024.
$904028.
$90402cC.

$9040A0.
$9040A4.
$9040A8.
$9040AC.

ACC59E3 1 IN9->s.10:$904120.

ACC59E3 1 IN10->s
ACC59E3 1 IN11l->s
ACC59E3_1_IN12->s

ACC59E3 1 IN13->s
ACC59E3 1 IN14->s
ACC59E3_1_TN15->s
ACC59E3_1_TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9041A0.
$9041A4.
$9041A8.
$9041AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 1 AENAL->
ACC59E3 1 AENA2->
ACC59E3 1 AENA3->
ACC59E3 1 AENA4->

u.io:
u.io:
u.io:
u.io:

$904040.
$904044.
$9040C0.
:$9040C4.

$904140.
$904144.
$9041C0.
$9041cC4.

$904124.
$904128.
$90412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90406C.8.
$9040EC.8.
$90416C.8.
$9041EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 2 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 2
// Power PMAC I/0 Base Address Offset=$908000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 2 OUT1->s
ACC59E3 2 OUT2->s
ACC59E3 2 OUT3->s
ACC59E3 2 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 2 OUT5->s
ACC59E3 2 OUT6->s
ACC59E3 2 OUT7->s
ACC59E3 2 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 2 IN1->s
ACC59E3 2 IN2->s
ACC59E3 2 IN3->s
ACC59E3 2 IN4->s

ACC59E3 2 IN5->s
ACC59E3 2 IN6->s
ACC59E3 2 IN7->s
ACC59E3 2 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$908020.
$908024.
$908028.
$90802cC.

$9080A0.
$9080A4.
$9080A8.
$9080AC.

ACC59E3 2 IN9->s.i0:$908120.

ACC59E3 2 IN10->s
ACC59E3 2 IN11->s
ACC59E3 2 IN12->s

ACC59E3 2 IN13->s
ACC59E3 2 IN14->s
ACC59E3 2 IN15->s
ACC59E3 2 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9081A0.
$9081A4.
$9081A8.
$9081AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 2 AENAL->
ACC59E3 2 AENA2->
ACC59E3 2 AENA3->
ACC59E3 2 AENA4->

u.io:
u.io:
u.io:
u.io:

$908040.
$908044.
$9080C0.
:$9080C4.

$908140.
$908144.
$9081C0.
$9081C4.

$908124.
$908128.
$90812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90806C.8.
$9080EC.8.
$90816C.8.
$9081EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 3 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 3
// Power PMAC I/0 Base Address Offset=$90C000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 3 OUT1->s
ACCS59E3 3 OUT2->s
ACC59E3 3 OUT3->s
ACC59E3 3 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 3 OUT5->s
ACC59E3 3 OUT6->s
ACCS59E3 3 OUT7->s
ACCS59E3 3 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 3 IN1->s
ACC59E3 3 IN2->s
ACC59E3 3 IN3->s
ACC59E3 3 IN4->s

ACC59E3 3 IN5->s
ACC59E3 3 IN6->s
ACC59E3 3 IN7->s
ACC59E3 3 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$90C020.
$90C024.
$90C028.
s$90co2cC.

$90COAQ.
$90C0A4.
$90COAS.
$S90COAC.

ACC59E3 3 IN9->s.i0:$90C120.

ACC59E3 3 IN10->s
ACC59E3 3 IN11l->s
ACC59E3 3 IN12->s

ACC59E3 3 IN13->s
ACC59E3 3 IN14->s
ACC59E3 3 IN15->s
ACC59E3 3 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$90C1AQ.
$90C1A4.
$90C1A8.
$90C1AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 3 AENAl->
ACC59E3 3 AENA2->
ACC59E3 3 AENA3->
ACC59E3 3 AENA4->

u.io:
u.io:
u.io:
u.io:

$90C040.
$90C044.
$90C0CO.
:$90C0C4.

$90C140.
$90C144.
$90C1CO.
$90cC1c4.

$90C124.
$90C128.
$90cizac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90C06C. 8.
$90COEC.8.
$90C16C.8.
$90C1EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 4 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 4
// Power PMAC I/0 Base Address Offset=$910000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 4 OUT1->s
ACC59E3_4 OUT2->s
ACC59E3 4 OUT3->s
ACC59E3 4 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 4 OUT5->s
ACC59E3 4 OUT6->s
ACC59E3 4 OUT7->s
ACC59E3_4 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 4 IN1->s
ACC59E3 4 IN2->s
ACC59E3 4 IN3->s
ACC59E3 4 IN4->s

ACC59E3 4 IN5->s
ACC59E3 4 IN6->s
ACC59E3_4 IN7->s
ACC59E3_4 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$910020.
$910024.
$910028.
$91002cC.

$9100A0.
$910024.
$9100A8.
$9100AC.

ACC59E3 4 IN9->s.1i0:$910120.

ACC59E3_4_IN10->s
ACC59E3 4 IN11->s
ACC59E3_4_IN12->s

ACC59E3 4 IN13->s
ACC59E3 4 IN14->s
ACC59E3_4_IN15->s
ACC59E3_4_TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9101A0.
$9101A4.
$9101A8.
$9101AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 4 AENAL->
ACC59E3 4 AENA2->
ACC59E3 4 AENA3->
ACC59E3 4 AENA4->

u.io:
u.io:
u.io:
u.io:

$910040.
$910044.
$9100C0.
:$9100C4.

$910140.
$910144.
$9101cC0.
$9101cC4.

$910124.
$910128.
$91012cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91006C.8.
$9100EC.8.
$91016C.8.
$9101EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 5 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 5
// Power PMAC I/0 Base Address Offset=$914000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 5 OUT1->s
ACCS59E3 5 OUT2->s
ACC59E3 5 OUT3->s
ACC59E3 5 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 5 OUT5->s
ACC59E3 5 OUT6->s
ACCS59E3 5 OUT7->s
ACCS59E3 5 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 5 IN1->s
ACC59E3 5 IN2->s
ACC59E3_5 IN3->s
ACC59E3 5 IN4->s

ACC59E3 5 IN5->s
ACC59E3 5 IN6->s
ACC59E3 5 IN7->s
ACC59E3 5 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$914020.
$914024.
$914028.
$91402cC.

$9140A0.
$9140A4.
$9140A8.
$9140AC.

ACC59E3 5 IN9->s.1i0:$914120.

ACC59E3 5 IN10->s
ACC59E3 5 IN11l->s
ACC59E3 5 IN12->s

ACC59E3 5 IN13->s
ACC59E3 5 IN14->s
ACC59E3 5 IN15->s
ACC59E3 5 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9141A0.
$9141A4.
$9141A8.
$9141AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 5 AENAl->
ACC59E3 5 AENA2->
ACC59E3 5 AENA3->
ACC59E3 5 AENA4->

u.io:
u.io:
u.io:
u.io:

$914040.
$914044.
$9140C0.
:$9140C4.

$914140.
$914144.
$9141cC0.
$9141cC4.

$914124.
$914128.
$91412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91406C.8.
$9140EC.8.
$91416C.8.
$9141EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 6 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 6
// Power PMAC I/0 Base Address Offset=$918000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 6 OUT1->s
ACCS59E3 6 OUT2->s
ACC59E3_6 OUT3->s
ACC59E3 6 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 6 OUT5->s
ACC59E3 6 OUT6->s
ACCS59E3 6 OUT7->s
ACCS59E3 6 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 6 IN1->s
ACC59E3 6 IN2->s
ACC59E3_6_IN3->s
ACC59E3_6_IN4->s

ACC59E3 6 IN5->s
ACC59E3 6 IN6->s
ACC59E3_6_IN7->s
ACC59E3_6_IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$918020.
$918024.
$918028.
$91802C.

$9180A0.
$9180A4.
$9180A8.
$9180AC.

ACC59E3 6 IN9->s.i0:$918120.

ACC59E3 6 IN10->s
ACC59E3 6 IN11l->s
ACC59E3_6 TN12->s

ACC59E3_6_IN13->s
ACC59E3_6_IN14->s
ACC59E3 6 TN15->s
ACC59E3_6 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9181A0.
$9181A4.
$9181A8.
$9181AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 6 AENAl->
ACC59E3 6 AENA2->
ACC59E3 6 AENA3->
ACC59E3 6 AENA4->

u.io:
u.io:
u.io:
u.io:

$918040.
$918044.
$9180C0.
:$9180C4.

$918140.
$918144.
$9181C0.
$9181cC4.

$918124.
$918128.
$91812cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91806C.8.
$9180EC.8.
$91816C.8.
$9181EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 7 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 7
// Power PMAC I/O Base Address Offset=$91C000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3_7 OUT1->s
ACC59E3 7 OUT2->s
ACC59E3 7 OUT3->s
ACC59E3 7 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 7 OUT5->s
ACC59E3 7 OUT6->s
ACC59E3_ 7 _OUTT->s
ACC59E3_7_OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3_7 IN1->s
ACC59E3_7_IN2->s
ACC59E3 7 IN3->s
ACC59E3 7 IN4->s

ACC59E3 7 IN5->s
ACC59E3_7_IN6->s
ACC59E3_7_IN7->s
ACC59E3_7 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$91C020.
$91C024.
$91C028.
$91co02cC.

$91COAQ.
$91COA4.
$91COAS.
$91COAC.

ACC59E3 7 IN9->s.i0:$91C120.

ACC59E3 7 IN10->s
ACC59E3 7 IN11l->s
ACC59E3_7_IN12->s

ACC59E3 7 IN13->s
ACC59E3 7 IN14->s
ACC59E3_7_IN15->s
ACC59E3_7_IN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$91CI1AQ.
$91C1A4.
$91C1A8.
$91C1AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 7 AENAL->
ACC59E3 7 AENA2->
ACC59E3 7 AENA3->
ACC59E3 7 AENA4->

u.io:
u.io:
u.io:
u.io:

$91C040.
$91C044.
$91C0CO.
:$91C0C4.

$91C140.
$91C144.
$91C1cCO.
$91C1c4.

$91C124.
$91C128.
$91clac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91C06C.8.
$91COEC.8.
$91Cl6C.8.
$91ClEC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 8 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 8
// Power PMAC I/0 Base Address Offset=$920000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 8 OUT1->s
ACCS59E3 8 OUT2->s
ACC59E3 8 OUT3->s
ACC59E3 8 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 8 OUT5->s
ACC59E3 8 OUT6->s
ACCS59E3 8 OUT7->s
ACCS59E3 8 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 8 IN1->s
ACC59E3 8 IN2->s
ACC59E3_8 IN3->s
ACC59E3_8 IN4->s

ACC59E3 8 IN5->s
ACC59E3 8 IN6->s
ACC59E3_8 IN7->s
ACC59E3_8 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$920020.
$920024.
$920028.
$92002cC.

$9200A0.
$9200A4.
$9200A8.
$9200AC.

ACC59E3 8 IN9->s.i0:$920120.

ACC59E3 8 IN10->s
ACC59E3 8 IN11l->s
ACC59E3_8 IN12->s

ACC59E3_8 IN13->s
ACC59E3_8 IN14->s
ACC59E3_8 IN15->s
ACC59E3_8 IN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9201A0.
$9201A4.
$9201A8.
$9201AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 8 AENAl->
ACC59E3 8 AENA2->
ACC59E3 8 AENA3->
ACC59E3 8 AENA4->

u.io:
u.io:
u.io:
u.io:

$920040.
$920044.
$9200C0.
:$9200C4.

$920140.
$920144.
$9201C0.
$9201cC4.

$920124.
$920128.
$92012cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$92006C.8.
$9200EC.8.
$92016C.8.
$9201EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 9 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 9
// Power PMAC I/0 Base Address Offset=$924000
// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 9 OUT1->s
ACCS59E3 9 OUT2->s
ACC59E3 9 OUT3->s
ACC59E3 9 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 9 OUT5->s
ACC59E3 9 OUT6->s
ACCS59E3 9 OUT7->s
ACCS59E3 9 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 9 IN1->s
ACC59E3 9 IN2->s
ACC59E3_9 IN3->s
ACC59E3_9 IN4->s

ACC59E3 9 IN5->s
ACC59E3 9 IN6->s
ACC59E3_9 IN7->s
ACC59E3_9 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$924020.
$924024.
$924028.
$92402cC.

$9240A0.
$9240A4.
$9240A8.
$9240AC.

ACC59E3 9 IN9->s.i0:$924120.

ACC59E3 9 IN10->s
ACC59E3 9 IN11->s
ACC59E3_9 TN12->s

ACC59E3 9 IN13->s
ACC59E3 9 IN14->s
ACC59E3_9 TN15->s
ACC59E3_9 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9241A0.
$9241A4.
$9241A8.
$9241AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 9 AENAl->
ACC59E3 9 AENA2->
ACC59E3 9 AENA3->
ACC59E3 9 AENA4->

u.io:
u.io:
u.io:
u.io:

$924040.
$924044.
$9240C0.
:$9240C4.

$924140.
$924144.
$9241C0.
$9241cC4.

$924124.
$924128.
$92412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

16;
16;
16;
16;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$92406C.8.
$9240EC.8.
$92416C.8.
$9241EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 10 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 10

// Power PMAC I/O Base Address Offset=$928000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 10 OUT1->s
ACC59E3_10_OUT2->s
ACC59E3 10 OUT3->s
ACC59E3 10 OUT4->s

ACC59E3_10 OUT5->s
ACC59E3 10 OUT6->s
ACC59E3_ 10 _OUT7->s
ACC59E3_10_OUT8->s

.io
.io
.io
.io

:$928040.
:$928044.
:$9280C0.
:$9280C4.

side

.io
.io
.io
.io

:$928140.
:$928144.
:$9281C0.
:$9281cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 10 IN1->s
ACCS59E3 10 IN2->s
ACC59E3 10 IN3->s
ACC59E3 10 IN4->s

ACCS59E3 10 INS->s
ACCS59E3 10 IN6->s
ACC59E3 10 IN7->s
ACC59E3 10 IN8->s

ACC59E3 10 IN9->s.
ACC59E3 10 IN10->s
ACC59E3 10 IN11->s
ACC59E3 10 IN12->s

ACC59E3 10 IN13->s
ACC59E3 10 IN14->s
ACC59E3 10 IN15->s
ACC59E3 10 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 10 AENAl->
ACC59E3_ 10 AENA2->
ACC59E3_10 AFNA3->
ACC59E3_10 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$928020.
$928024.
$928028.
$92802C.

$9280A0.
$9280A4.
$9280A8.
$9280AC.

$928120.

:$9281A0.
$9281A4.
$9281A8.
$9281AC.

$928124.
$928128.
$92812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$92806C. 8.
:$9280EC.8
:592816C.8
:$9281EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 11 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 11

// Power PMAC I/O Base Address Offset=$92C000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 11 OUT1->s
ACC59E3 11 OUT2->s
ACC59E3 11 OUT3->s
ACC59E3 11 OUT4->s

ACC59E3 11 OUT5->s
ACC59E3 11 OUT6->s
ACC59E3_ 11 OUT7->s
ACC59E3 11 OUT8->s

.io
.io
.io
.io

:$92C040.
:$92C044.
:$92C0C0.
:$92C0C4.

side

.io
.io
.io
.io

:$92C140.
:$92C144.
:$92C1CO.
:$92C1cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 11 IN1->s
ACC59E3_11_TN2->s
ACC59E3 11 IN3->s
ACC59E3 11 IN4->s

ACC59E3_11 TINS5->s
ACC59E3_11_TN6->s
ACC59E3 11 IN7->s
ACC59E3 11 IN8->s

ACC59E3 11 TN9->s.
ACC59E3 11 _IN10->s
ACC59E3 11 IN1l->s
ACC59E3 11 _IN12->s

ACC59E3 11 IN13->s
ACC59E3 11 IN14->s
ACC59E3 11 _IN15->s
ACC59E3 11 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 11 AENA1->
ACC59E3_ 11 AENA2->
ACC59E3 11 AFNA3->
ACC59E3 11 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$92C020.
$92C024.
$92C028.
$92co02cC.

$92C0A0.
$92C0A4.
$92C0AS8.
$92COAC.

$92C120.

:$92C1A0.
$92C1a4d.
$92C1A8.
$92C1AC.

$92C124.
$92C128.
$92cl12cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$92C06C. 8.
:$92COEC.8
:$92C16C.8
:$92C1EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 12 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 12

// Power PMAC I/O Base Address Offset=$930000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 12 OUT1->s
ACC59E3 12 OUT2->s
ACC59E3 12 OUT3->s
ACC59E3 12 OUT4->s

ACC59E3_12 OUT5->s
ACC59E3 12 OUT6->s
ACC59E3_ 12 OUT7T->s
ACC59E3 12 OUT8->s

.io
.io
.io
.io

:$930040.
:$930044.
:$9300C0.
:$9300C4.

side

.io
.io
.io
.io

:$930140.
:$930144.
:$9301C0.
:$9301C4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3_12 IN1->s
ACC59E3_12 TN2->s
ACC59E3 12 IN3->s
ACC59E3 12 IN4->s

ACC59E3_12 TINS5->s
ACC59E3_12 TN6->s
ACC59E3 12 INT->s
ACC59E3 12 IN8->s

ACC59E3_12 TN9->s.
ACC59E3 12 IN10->s
ACC59E3 12 IN1l->s
ACC59E3 12 TN12->s

ACC59E3 12 IN13->s
ACC59E3 12 IN14->s
ACC59E3 12 TN15->s
ACC59E3_12 TN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3_12 AENAl->
ACC59E3_ 12 AENA2->
ACC59E3_ 12 AFNA3->
ACC59E3_ 12 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$930020.
$930024.
$930028.
$93002cC.

$9300A0.
$9300A4.
$9300A8.
$9300AC.

$930120.

:$9301A0.
$9301A4.
$9301A8.
$9301AC.

$930124.
$930128.
$93012C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93006C. 8.
:$9300EC.8
:$93016C.8
:$9301EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 13 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 13

// Power PMAC I/O Base Address Offset=$934000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3_13 OUT1->s
ACC59E3 13 OUT2->s
ACC59E3 13 OUT3->s
ACC59E3 13 OUT4->s

ACC59E3_13 OUT5->s
ACC59E3 13 OUT6->s
ACC59E3 13 OUT7T->s
ACC59E3 13 OUT8->s

.io
.io
.io
.io

:$934040.
:$934044.
:$9340C0.
:$9340C4.

side

.io
.io
.io
.io

:$934140.
:$934144.
:$9341cC0.
:$9341cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 13 IN1->s
ACCS59E3 13 IN2->s
ACC59E3 13 IN3->s
ACC59E3 13 IN4->s

ACCS59E3 13 INS->s
ACCS59E3 13 IN6->s
ACC59E3 13 IN7->s
ACC59E3 13 IN8->s

ACC59E3 13 IN9->s.
ACC59E3 13 IN10->s
ACC59E3 13 IN11->s
ACC59E3 13 IN12->s

ACC59E3 13 IN13->s
ACC59E3 13 IN14->s
ACC59E3 13 IN15->s
ACC59E3 13 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 13 AENAl->
ACC59E3_ 13 AENA2->
ACC59E3 13 AFNA3->
ACC59E3 13 AFENA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$934020.
$934024.
$934028.
$93402cC.

$9340A0.
$9340A4.
$9340A8.
$9340AC.

$934120.

:$9341A0.
$9341A4.
$9341A8.
$9341AC.

$934124.
$934128.
$93412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93406C.8.
:$9340EC.8
:593416C.8
:$9341EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 14 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 14

// Power PMAC I/O Base Address Offset=$938000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 14 OUT1->s
ACC59E3 14 OUT2->s
ACC59E3 14 OUT3->s
ACC59E3 14 OUT4->s

ACC59E3_14 OUT5->s
ACC59E3 14 OUT6->s
ACC59E3 14 OUTT->s
ACC59E3 14 OUT8->s

.io
.io
.io
.io

:$938040.
:$938044.
:$9380C0.
:$9380C4.

side

.io
.io
.io
.io

:$938140.
:$938144.
:$9381C0.
:$9381C4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 14 TIN1->s
ACC59E3_14_TN2->s
ACC59E3 14 IN3->s
ACC59E3 14 IN4->s

ACC59E3_14 TNS->s
ACC59E3_14_TN6->s
ACC59E3 14 IN7->s
ACC59E3 14 IN8->s

ACC59E3 14 TN9->s.
ACC59E3 14 IN10->s
ACC59E3 14 IN11->s
ACC59E3_14_TN12->s

ACC59E3 14 IN13->s
ACC59E3 14 IN14->s
ACC59E3 14 TN15->s
ACC59E3 14 TN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3_14 AENA1->
ACC59E3_ 14 AFENA2->
ACC59E3 14 AFNA3->
ACC59E3 14 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$938020.
$938024.
$938028.
$93802C.

$9380A0.
$9380A4.
$9380A8.
$9380AC.

$938120.

:$9381A0.
$9381A4.
$9381A8.
$9381AC.

$938124.
$938128.
$93812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93806C. 8.
:$9380EC.8
:593816C.8
:$9381EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 15 with 16-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 15

// Power PMAC I/O Base Address Offset=$93C000

// 16-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 15 OUT1->s
ACC59E3 15 OUT2->s
ACC59E3_15 OUT3->s
ACC59E3 15 OUT4->s

ACC59E3_15 OUT5->s
ACC59E3 15 OUT6->s
ACC59E3_ 15 OUTT->s
ACC59E3 15 OUT8->s

.io
.io
.io
.io

:$93C040.
:$93C044.
:$93C0C0.
:$93C0C4.

side

.io
.io
.io
.io

:$93C140.
:$93C144.
:$93C1cCo0.
:$93C1c4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 15 IN1->s
ACC59E3 15 IN2->s
ACC59E3 15 IN3->s
ACC59E3 15 IN4->s

ACC59E3 15 INS->s
ACCS59E3 15 IN6->s
ACC59E3 15 IN7->s
ACC59E3 15 IN8->s

ACC59E3 15 IN9->s.
ACC59E3 15 IN10->s
ACC59E3 15 IN11->s
ACC59E3 15 IN12->s

ACC59E3 15 IN13->s
ACC59E3 15 IN14->s
ACC59E3 15 IN15->s
ACC59E3 15 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 15 AENA1->
ACC59E3_ 15 AFENA2->
ACC59E3 15 AFNA3->
ACC59E3 15 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$93C020.
$93C024.
$93C028.
$93co02cC.

$93COAQ.
$93C0A4.
$93CO0AS.
$S93COAC.

$93C120.

:$93CI1AQ.
$93C1A4.
$93C1A8.
$93C1AC.

$93C124.
$93C128.
$93cl2ac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

16;
16;
16;
.16;

16;
16;
16;
16;

16;
16;
16;

.16;

16;
16;
16;

.16;

16;

16;
16;
16;

.16;
16;
16;
16;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93C06C. 8.
:$93COEC.8
:$93C16C.8
:$93CI1EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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12-bit ADC Option

ACC-59E3 Addressed as Card 0 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 0
// Power PMAC I/0 Base Address Offset=$900000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr ACC59E3 0 OUT1->s.i0:$900040.16.12; // ACC-59E3 Jl1 OUT1 - Top
ptr ACC59E3 0 OUT2->s.1i0:$900044.16.12; // ACC-59E3 Jl OUT2 - Top
ptr ACC59E3 0 OUT3->s.i0:$9000C0.16.12; // ACC-59E3 J2 OUT3 - Top
ptr ACC59E3 0 OUT4->s.i0:$9000C4.16.12; // ACC-59E3 J2 OUT4 - Top

// Mezzanine on bottom side

ptr ACC59E3 0 OUT5->s.10:$900140.16.12; // ACC-59E3 Jl1 OUT5 - Bottom
ptr ACC59E3 0 OUT6->s.10:$900144.16.12; // ACC-59E3 Jl1 OUT6 - Bottom
ptr ACC59E3 0 OUT7->s.10:$9001C0.16.12; // ACC-59E3 J2 OUT7 - Bottom
ptr ACC59E3 0 OUT8->s.10:$9001C4.16.12; // ACC-59E3 J2 OUT8 - Bottom

//***** Input Pointers ****x*//

ptr ACC59E3 0 IN1->s.1i0:$900020.16.12; // ACC-59E3 Jl1 IN1 - Top
ptr ACC59E3 0 IN2->s.i0:$900024.16.12; // ACC-59E3 Jl1 IN2 - Top
ptr ACC59E3 0 IN3->s.10:$900028.16.12; // ACC-59E3 Jl1 IN3 - Top
ptr ACC59E3 0 IN4->s.10:$90002C.16.12; // ACC-59E3 Jl1 IN4 - Top

ptr ACC59E3 0 IN5->s.i0:$9000A0.16.12; // ACC-59E3 J2 IN5 - Top
ptr ACC59E3 0 IN6->s.i10:$9000RA4.16.12; // ACC-59E3 J2 IN6 - Top

ptr ACC59E3 0 IN7->s.10:$9000A8.16.12; // ACC-59E3 J2 IN7 - Top

ptr ACC59E3 0 IN8->s.10:$9000AC.16.12; // ACC-59E3 J2 IN8 - Top

ptr ACC59E3 0 IN9->s.10:$900120.16.12; // ACC-59E3 J1 IN9 - Bottom
ptr ACC59E3 0 IN10->s.10:$900124.16.12; // ACC-59E3 Jl1 IN10 - Bottom
ptr ACC59E3 0 IN11->s.10:$900128.16.12; // ACC-59E3 Jl1 IN11 - Bottom
ptr ACC59E3 0 IN12->s.10:$90012C.16.12; // ACC-59E3 J1 IN12 - Bottom
ptr ACC59E3 0 IN13->s.10:$9001A0.16.12; // ACC-59E3 J2 IN13 - Bottom
ptr ACC59E3 0 IN14->s.i0:$9001A4.16.12; // BACC-59E3 J2 IN14 - Bottom
ptr ACC59E3 0 IN15->s.10:$9001A8.16.12; // ACC-59E3 J2 IN15 - Bottom
ptr ACC59E3 0 IN16->s.10:$9001AC.16.12; // ACC-59E3 J2 IN16 - Bottom

//***** Current Output Amplifier Enable Bit Pointers ****x//

//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY *****//

ptr ACC59E3 0 AENAl->u.io:$90006C.8.1; // BENAl output status, output channels
ptr ACC59E3 0 AENA2->u.io:$9000EC.8.1; // BAENA2 output status, output channels
ptr ACC59E3 0 AENA3->u.io:$90016C.8.1; // RAENA3 output status, output channels
ptr ACC59E3 0 AENA4->u.io:$9001EC.8.1; // BAENA4 output status, output channels

= e

Appendix D: Complete Suggested M-Variables



ACC-59E3 User Manual

ACC-59E3 Addressed as Card 1 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 1
// Power PMAC I/0 Base Address Offset=$904000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 1 OUT1->s
ACC59E3 1 OUT2->s
ACC59E3 1 OUT3->s
ACC59E3 1 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 1 OUT5->s
ACC59E3 1 OUT6->s
ACC59E3 1 _OUT7->s
ACC59E3 1 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 1 IN1->s
ACC59E3_1_IN2->s
ACC59E3 1 IN3->s
ACC59E3 1 IN4->s

ACC59E3 1 IN5->s
ACC59E3_1_IN6->s
ACC59E3_1_IN7->s
ACC59E3_1_IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$904020.
$904024.
$904028.
$90402cC.

$9040A0.
$9040A4.
$9040A8.
$9040AC.

ACC59E3 1 IN9->s.10:$904120.

ACC59E3 1 IN10->s
ACC59E3 1 IN11l->s
ACC59E3_1_IN12->s

ACC59E3 1 IN13->s
ACC59E3 1 IN14->s
ACC59E3_1_TN15->s
ACC59E3_1_TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9041A0.
$9041A4.
$9041A8.
$9041AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 1 AENAL->
ACC59E3 1 AENA2->
ACC59E3 1 AENA3->
ACC59E3 1 AENA4->

u.io:
u.io:
u.io:
u.io:

$904040.
$904044.
$9040C0.
:$9040C4.

$904140.
$904144.
$9041C0.
$9041cC4.

$904124.
$904128.
$90412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90406C.8.
$9040EC.8.
$90416C.8.
$9041EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 2 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 2
// Power PMAC I/0 Base Address Offset=$908000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 2 OUT1->s
ACC59E3 2 OUT2->s
ACC59E3 2 OUT3->s
ACC59E3 2 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 2 OUT5->s
ACC59E3 2 OUT6->s
ACC59E3 2 OUT7->s
ACC59E3 2 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 2 IN1->s
ACC59E3 2 IN2->s
ACC59E3 2 IN3->s
ACC59E3 2 IN4->s

ACC59E3 2 IN5->s
ACC59E3 2 IN6->s
ACC59E3 2 IN7->s
ACC59E3 2 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$908020.
$908024.
$908028.
$90802cC.

$9080A0.
$9080A4.
$9080A8.
$9080AC.

ACC59E3 2 IN9->s.i0:$908120.

ACC59E3 2 IN10->s
ACC59E3 2 IN11->s
ACC59E3 2 IN12->s

ACC59E3 2 IN13->s
ACC59E3 2 IN14->s
ACC59E3 2 IN15->s
ACC59E3 2 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9081A0.
$9081A4.
$9081A8.
$9081AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 2 AENAL->
ACC59E3 2 AENA2->
ACC59E3 2 AENA3->
ACC59E3 2 AENA4->

u.io:
u.io:
u.io:
u.io:

$908040.
$908044.
$9080C0.
:$9080C4.

$908140.
$908144.
$9081C0.
$9081C4.

$908124.
$908128.
$90812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90806C.8.
$9080EC.8.
$90816C.8.
$9081EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 3 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 3
// Power PMAC I/0 Base Address Offset=$90C000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 3 OUT1->s
ACCS59E3 3 OUT2->s
ACC59E3 3 OUT3->s
ACC59E3 3 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 3 OUT5->s
ACC59E3 3 OUT6->s
ACCS59E3 3 OUT7->s
ACCS59E3 3 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 3 IN1->s
ACC59E3 3 IN2->s
ACC59E3 3 IN3->s
ACC59E3 3 IN4->s

ACC59E3 3 IN5->s
ACC59E3 3 IN6->s
ACC59E3 3 IN7->s
ACC59E3 3 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$90C020.
$90C024.
$90C028.
s$90co2cC.

$90COAQ.
$90C0A4.
$90COAS.
$S90COAC.

ACC59E3 3 IN9->s.i0:$90C120.

ACC59E3 3 IN10->s
ACC59E3 3 IN11l->s
ACC59E3 3 IN12->s

ACC59E3 3 IN13->s
ACC59E3 3 IN14->s
ACC59E3 3 IN15->s
ACC59E3 3 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$90C1AQ.
$90C1A4.
$90C1A8.
$90C1AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 3 AENAl->
ACC59E3 3 AENA2->
ACC59E3 3 AENA3->
ACC59E3 3 AENA4->

u.io:
u.io:
u.io:
u.io:

$90C040.
$90C044.
$90C0CO.
:$90C0C4.

$90C140.
$90C144.
$90C1CO.
$90cC1c4.

$90C124.
$90C128.
$90cizac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$90C06C. 8.
$90COEC.8.
$90C16C.8.
$90C1EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 4 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 4
// Power PMAC I/0 Base Address Offset=$910000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 4 OUT1->s
ACC59E3_4 OUT2->s
ACC59E3 4 OUT3->s
ACC59E3 4 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 4 OUT5->s
ACC59E3 4 OUT6->s
ACC59E3 4 OUT7->s
ACC59E3_4 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 4 IN1->s
ACC59E3 4 IN2->s
ACC59E3 4 IN3->s
ACC59E3 4 IN4->s

ACC59E3 4 IN5->s
ACC59E3 4 IN6->s
ACC59E3_4 IN7->s
ACC59E3_4 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$910020.
$910024.
$910028.
$91002cC.

$9100A0.
$910024.
$9100A8.
$9100AC.

ACC59E3 4 IN9->s.1i0:$910120.

ACC59E3_4_IN10->s
ACC59E3 4 IN11->s
ACC59E3_4_IN12->s

ACC59E3 4 IN13->s
ACC59E3 4 IN14->s
ACC59E3_4_IN15->s
ACC59E3_4_TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9101A0.
$9101A4.
$9101A8.
$9101AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 4 AENAL->
ACC59E3 4 AENA2->
ACC59E3 4 AENA3->
ACC59E3 4 AENA4->

u.io:
u.io:
u.io:
u.io:

$910040.
$910044.
$9100C0.
:$9100C4.

$910140.
$910144.
$9101cC0.
$9101cC4.

$910124.
$910128.
$91012cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91006C.8.
$9100EC.8.
$91016C.8.
$9101EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 5 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 5
// Power PMAC I/0 Base Address Offset=$914000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3 5 OUT1->s
ACCS59E3 5 OUT2->s
ACC59E3 5 OUT3->s
ACC59E3 5 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 5 OUT5->s
ACC59E3 5 OUT6->s
ACCS59E3 5 OUT7->s
ACCS59E3 5 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 5 IN1->s
ACC59E3 5 IN2->s
ACC59E3_5 IN3->s
ACC59E3 5 IN4->s

ACC59E3 5 IN5->s
ACC59E3 5 IN6->s
ACC59E3 5 IN7->s
ACC59E3 5 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$914020.
$914024.
$914028.
$91402cC.

$9140A0.
$9140A4.
$9140A8.
$9140AC.

ACC59E3 5 IN9->s.1i0:$914120.

ACC59E3 5 IN10->s
ACC59E3 5 IN11l->s
ACC59E3 5 IN12->s

ACC59E3 5 IN13->s
ACC59E3 5 IN14->s
ACC59E3 5 IN15->s
ACC59E3 5 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9141A0.
$9141A4.
$9141A8.
$9141AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 5 AENAl->
ACC59E3 5 AENA2->
ACC59E3 5 AENA3->
ACC59E3 5 AENA4->

u.io:
u.io:
u.io:
u.io:

$914040.
$914044.
$9140C0.
:$9140C4.

$914140.
$914144.
$9141cC0.
$9141cC4.

$914124.
$914128.
$91412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91406C.8.
$9140EC.8.
$91416C.8.
$9141EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 6 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 6
// Power PMAC I/0 Base Address Offset=$918000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 6 OUT1->s
ACCS59E3 6 OUT2->s
ACC59E3_6 OUT3->s
ACC59E3 6 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 6 OUT5->s
ACC59E3 6 OUT6->s
ACCS59E3 6 OUT7->s
ACCS59E3 6 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 6 IN1->s
ACC59E3 6 IN2->s
ACC59E3_6_IN3->s
ACC59E3_6_IN4->s

ACC59E3 6 IN5->s
ACC59E3 6 IN6->s
ACC59E3_6_IN7->s
ACC59E3_6_IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$918020.
$918024.
$918028.
$91802C.

$9180A0.
$9180A4.
$9180A8.
$9180AC.

ACC59E3 6 IN9->s.i0:$918120.

ACC59E3 6 IN10->s
ACC59E3 6 IN11l->s
ACC59E3_6 TN12->s

ACC59E3_6_IN13->s
ACC59E3_6_IN14->s
ACC59E3 6 TN15->s
ACC59E3_6 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9181A0.
$9181A4.
$9181A8.
$9181AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 6 AENAl->
ACC59E3 6 AENA2->
ACC59E3 6 AENA3->
ACC59E3 6 AENA4->

u.io:
u.io:
u.io:
u.io:

$918040.
$918044.
$9180C0.
:$9180C4.

$918140.
$918144.
$9181C0.
$9181cC4.

$918124.
$918128.
$91812cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91806C.8.
$9180EC.8.
$91816C.8.
$9181EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables




ACC-59E3 User Manual

ACC-59E3 Addressed as Card 7 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 7
// Power PMAC I/0 Base Address Offset=$91C000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACC59E3_7 OUT1->s
ACC59E3 7 OUT2->s
ACC59E3 7 OUT3->s
ACC59E3 7 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 7 OUT5->s
ACC59E3 7 OUT6->s
ACC59E3_ 7 _OUTT->s
ACC59E3_7_OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3_7 IN1->s
ACC59E3_7_IN2->s
ACC59E3 7 IN3->s
ACC59E3 7 IN4->s

ACC59E3 7 IN5->s
ACC59E3_7_IN6->s
ACC59E3_7_IN7->s
ACC59E3_7 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$91C020.
$91C024.
$91C028.
$91co02cC.

$91COAQ.
$91COA4.
$91COAS.
$91COAC.

ACC59E3 7 IN9->s.i0:$91C120.

ACC59E3 7 IN10->s
ACC59E3 7 IN11l->s
ACC59E3_7_IN12->s

ACC59E3 7 IN13->s
ACC59E3 7 IN14->s
ACC59E3_7_IN15->s
ACC59E3_7_IN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$91CI1AQ.
$91C1A4.
$91C1A8.
$91C1AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 7 AENAL->
ACC59E3 7 AENA2->
ACC59E3 7 AENA3->
ACC59E3 7 AENA4->

u.io:
u.io:
u.io:
u.io:

$91C040.
$91C044.
$91C0CO.
:$91C0C4.

$91C140.
$91C144.
$91C1cCO.
$91C1c4.

$91C124.
$91C128.
$91clac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$91C06C.8.
$91COEC.8.
$91Cl6C.8.
$91ClEC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 8 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 8
// Power PMAC I/0 Base Address Offset=$920000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 8 OUT1->s
ACCS59E3 8 OUT2->s
ACC59E3 8 OUT3->s
ACC59E3 8 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 8 OUT5->s
ACC59E3 8 OUT6->s
ACCS59E3 8 OUT7->s
ACCS59E3 8 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 8 IN1->s
ACC59E3 8 IN2->s
ACC59E3_8 IN3->s
ACC59E3_8 IN4->s

ACC59E3 8 IN5->s
ACC59E3 8 IN6->s
ACC59E3_8 IN7->s
ACC59E3_8 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$920020.
$920024.
$920028.
$92002cC.

$9200A0.
$9200A4.
$9200A8.
$9200AC.

ACC59E3 8 IN9->s.i0:$920120.

ACC59E3 8 IN10->s
ACC59E3 8 IN11l->s
ACC59E3_8 IN12->s

ACC59E3_8 IN13->s
ACC59E3_8 IN14->s
ACC59E3_8 IN15->s
ACC59E3_8 IN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9201A0.
$9201A4.
$9201A8.
$9201AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 8 AENAl->
ACC59E3 8 AENA2->
ACC59E3 8 AENA3->
ACC59E3 8 AENA4->

u.io:
u.io:
u.io:
u.io:

$920040.
$920044.
$9200C0.
:$9200C4.

$920140.
$920144.
$9201C0.
$9201cC4.

$920124.
$920128.
$92012cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$92006C.8.
$9200EC.8.
$92016C.8.
$9201EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 9 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 9
// Power PMAC I/0 Base Address Offset=$924000
// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

ACCS59E3 9 OUT1->s
ACCS59E3 9 OUT2->s
ACC59E3 9 OUT3->s
ACC59E3 9 OUT4->s

.lo:
.lo:
.io:

.io

// Mezzanine on bottom side

ptr
ptr
ptr
ptr

ACC59E3 9 OUT5->s
ACC59E3 9 OUT6->s
ACCS59E3 9 OUT7->s
ACCS59E3 9 OUT8->s

.io:
.io:
.lo:
.lo:

//****x Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 9 IN1->s
ACC59E3 9 IN2->s
ACC59E3_9 IN3->s
ACC59E3_9 IN4->s

ACC59E3 9 IN5->s
ACC59E3 9 IN6->s
ACC59E3_9 IN7->s
ACC59E3_9 IN8->s

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

$924020.
$924024.
$924028.
$92402cC.

$9240A0.
$9240A4.
$9240A8.
$9240AC.

ACC59E3 9 IN9->s.i0:$924120.

ACC59E3 9 IN10->s
ACC59E3 9 IN11->s
ACC59E3_9 TN12->s

ACC59E3 9 IN13->s
ACC59E3 9 IN14->s
ACC59E3_9 TN15->s
ACC59E3_9 TN16->s

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

:$9241A0.
$9241A4.
$9241A8.
$9241AC.

//***** Current Output Amplifier
//***** NECESSARY FOR CURRENT OUTPUT OPTION ONLY ****xx*//

ptr
ptr
ptr
ptr

ACC59E3 9 AENAl->
ACC59E3 9 AENA2->
ACC59E3 9 AENA3->
ACC59E3 9 AENA4->

u.io:
u.io:
u.io:
u.io:

$924040.
$924044.
$9240C0.
:$9240C4.

$924140.
$924144.
$9241C0.
$9241cC4.

$924124.
$924128.
$92412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

12;
12;
12;
12;

//
//
//
//

//
//
//
//

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
Jl
Jl

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

J2
J2
J2
J2

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

// ACC-59E3
// ACC-59E3
// ACC-59E3
// ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING6
IN7
IN8

Jl
Jl
Jl
Jl

J2
J2
J2
J2

OUT1 - Top
oUuT2 - Top
OUT3 - Top
OUT4 - Top
OUT5 - Bottom
OUT6 - Bottom
OUT7 - Bottom
OUT8 - Bottom
- Top

- Top

- Top

- Top

- Top

- Top

- Top

- Top

IN9 - Bottom

Enable Bit Pointers ****%//

$92406C.8.
$9240EC.8.
$92416C.8.
$9241EC.8.

;
’

’

e e e

’

// AENA1
// AENA2
// AENA3
// AENA4

output
output
output
output

IN10 - Bottom
IN11 - Bottom
IN12 - Bottom
IN13 - Bottom
IN14 - Bottom
IN15 - Bottom
INl16 - Bottom
status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 10 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 10

// Power PMAC I/O Base Address Offset=$928000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 10 OUT1->s
ACC59E3_10_OUT2->s
ACC59E3 10 OUT3->s
ACC59E3 10 OUT4->s

ACC59E3_10 OUT5->s
ACC59E3 10 OUT6->s
ACC59E3_ 10 _OUT7->s
ACC59E3_10_OUT8->s

.io
.io
.io
.io

:$928040.
:$928044.
:$9280C0.
:$9280C4.

side

.io
.io
.io
.io

:$928140.
:$928144.
:$9281C0.
:$9281cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 10 IN1->s
ACCS59E3 10 IN2->s
ACC59E3 10 IN3->s
ACC59E3 10 IN4->s

ACCS59E3 10 INS->s
ACCS59E3 10 IN6->s
ACC59E3 10 IN7->s
ACC59E3 10 IN8->s

ACC59E3 10 IN9->s.
ACC59E3 10 IN10->s
ACC59E3 10 IN11->s
ACC59E3 10 IN12->s

ACC59E3 10 IN13->s
ACC59E3 10 IN14->s
ACC59E3 10 IN15->s
ACC59E3 10 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 10 AENAl->
ACC59E3_ 10 AENA2->
ACC59E3_10 AFNA3->
ACC59E3_10 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$928020.
$928024.
$928028.
$92802C.

$9280A0.
$9280A4.
$9280A8.
$9280AC.

$928120.

:$9281A0.
$9281A4.
$9281A8.
$9281AC.

$928124.
$928128.
$92812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$92806C. 8.
:$9280EC.8
:592816C.8
:$9281EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels

Appendix D: Complete Suggested M-Variables
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ACC-59E3 Addressed as Card 11 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 11

// Power PMAC I/O Base Address Offset=$92C000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 11 OUT1->s
ACC59E3 11 OUT2->s
ACC59E3 11 OUT3->s
ACC59E3 11 OUT4->s

ACC59E3 11 OUT5->s
ACC59E3 11 OUT6->s
ACC59E3_ 11 OUT7->s
ACC59E3 11 OUT8->s

.io
.io
.io
.io

:$92C040.
:$92C044.
:$92C0C0.
:$92C0C4.

side

.io
.io
.io
.io

:$92C140.
:$92C144.
:$92C1CO.
:$92C1cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 11 IN1->s
ACC59E3_11_TN2->s
ACC59E3 11 IN3->s
ACC59E3 11 IN4->s

ACC59E3_11 TINS5->s
ACC59E3_11_TN6->s
ACC59E3 11 IN7->s
ACC59E3 11 IN8->s

ACC59E3 11 TN9->s.
ACC59E3 11 _IN10->s
ACC59E3 11 IN1l->s
ACC59E3 11 _IN12->s

ACC59E3 11 IN13->s
ACC59E3 11 IN14->s
ACC59E3 11 _IN15->s
ACC59E3 11 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 11 AENA1->
ACC59E3_ 11 AENA2->
ACC59E3 11 AFNA3->
ACC59E3 11 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$92C020.
$92C024.
$92C028.
$92co02cC.

$92C0A0.
$92C0A4.
$92C0AS8.
$92COAC.

$92C120.

:$92C1A0.
$92C1a4d.
$92C1A8.
$92C1AC.

$92C124.
$92C128.
$92cl12cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$92C06C. 8.
:$92COEC.8
:$92C16C.8
:$92C1EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels
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ACC-59E3 Addressed as Card 12 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 12

// Power PMAC I/O Base Address Offset=$930000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 12 OUT1->s
ACC59E3 12 OUT2->s
ACC59E3 12 OUT3->s
ACC59E3 12 OUT4->s

ACC59E3_12 OUT5->s
ACC59E3 12 OUT6->s
ACC59E3_ 12 OUT7T->s
ACC59E3 12 OUT8->s

.io
.io
.io
.io

:$930040.
:$930044.
:$9300C0.
:$9300C4.

side

.io
.io
.io
.io

:$930140.
:$930144.
:$9301C0.
:$9301C4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3_12 IN1->s
ACC59E3_12 TN2->s
ACC59E3 12 IN3->s
ACC59E3 12 IN4->s

ACC59E3_12 TINS5->s
ACC59E3_12 TN6->s
ACC59E3 12 INT->s
ACC59E3 12 IN8->s

ACC59E3_12 TN9->s.
ACC59E3 12 IN10->s
ACC59E3 12 IN1l->s
ACC59E3 12 TN12->s

ACC59E3 12 IN13->s
ACC59E3 12 IN14->s
ACC59E3 12 TN15->s
ACC59E3_12 TN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3_12 AENAl->
ACC59E3_ 12 AENA2->
ACC59E3_ 12 AFNA3->
ACC59E3_ 12 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$930020.
$930024.
$930028.
$93002cC.

$9300A0.
$9300A4.
$9300A8.
$9300AC.

$930120.

:$9301A0.
$9301A4.
$9301A8.
$9301AC.

$930124.
$930128.
$93012C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93006C. 8.
:$9300EC.8
:$93016C.8
:$9301EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels
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ACC-59E3 Addressed as Card 13 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 13

// Power PMAC I/O Base Address Offset=$934000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3_13 OUT1->s
ACC59E3 13 OUT2->s
ACC59E3 13 OUT3->s
ACC59E3 13 OUT4->s

ACC59E3_13 OUT5->s
ACC59E3 13 OUT6->s
ACC59E3 13 OUT7T->s
ACC59E3 13 OUT8->s

.io
.io
.io
.io

:$934040.
:$934044.
:$9340C0.
:$9340C4.

side

.io
.io
.io
.io

:$934140.
:$934144.
:$9341cC0.
:$9341cC4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 13 IN1->s
ACCS59E3 13 IN2->s
ACC59E3 13 IN3->s
ACC59E3 13 IN4->s

ACCS59E3 13 INS->s
ACCS59E3 13 IN6->s
ACC59E3 13 IN7->s
ACC59E3 13 IN8->s

ACC59E3 13 IN9->s.
ACC59E3 13 IN10->s
ACC59E3 13 IN11->s
ACC59E3 13 IN12->s

ACC59E3 13 IN13->s
ACC59E3 13 IN14->s
ACC59E3 13 IN15->s
ACC59E3 13 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 13 AENAl->
ACC59E3_ 13 AENA2->
ACC59E3 13 AFNA3->
ACC59E3 13 AFENA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$934020.
$934024.
$934028.
$93402cC.

$9340A0.
$9340A4.
$9340A8.
$9340AC.

$934120.

:$9341A0.
$9341A4.
$9341A8.
$9341AC.

$934124.
$934128.
$93412cC.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93406C.8.
:$9340EC.8
:593416C.8
:$9341EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels
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ACC-59E3 Addressed as Card 14 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 14

// Power PMAC I/O Base Address Offset=$938000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 14 OUT1->s
ACC59E3 14 OUT2->s
ACC59E3 14 OUT3->s
ACC59E3 14 OUT4->s

ACC59E3_14 OUT5->s
ACC59E3 14 OUT6->s
ACC59E3 14 OUTT->s
ACC59E3 14 OUT8->s

.io
.io
.io
.io

:$938040.
:$938044.
:$9380C0.
:$9380C4.

side

.io
.io
.io
.io

:$938140.
:$938144.
:$9381C0.
:$9381C4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 14 TIN1->s
ACC59E3_14_TN2->s
ACC59E3 14 IN3->s
ACC59E3 14 IN4->s

ACC59E3_14 TNS->s
ACC59E3_14_TN6->s
ACC59E3 14 IN7->s
ACC59E3 14 IN8->s

ACC59E3 14 TN9->s.
ACC59E3 14 IN10->s
ACC59E3 14 IN11->s
ACC59E3_14_TN12->s

ACC59E3 14 IN13->s
ACC59E3 14 IN14->s
ACC59E3 14 TN15->s
ACC59E3 14 TN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3_14 AENA1->
ACC59E3_ 14 AFENA2->
ACC59E3 14 AFNA3->
ACC59E3 14 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$938020.
$938024.
$938028.
$93802C.

$9380A0.
$9380A4.
$9380A8.
$9380AC.

$938120.

:$9381A0.
$9381A4.
$9381A8.
$9381AC.

$938124.
$938128.
$93812C.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93806C. 8.
:$9380EC.8
:593816C.8
:$9381EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels
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ACC-59E3 Addressed as Card 15 with 12-bit ADCs

// Suggested M-Variables for ACC-59E3 Addressed as Card 15

// Power PMAC I/O Base Address Offset=$93C000

// 12-bit ADCs

//*****x Qutput Pointers **xxx//
// Mezzanine on top side

ptr
ptr
ptr
ptr

// Mezzanine on bottom

ptr
ptr
ptr
ptr

ACC59E3 15 OUT1->s
ACC59E3 15 OUT2->s
ACC59E3_15 OUT3->s
ACC59E3 15 OUT4->s

ACC59E3_15 OUT5->s
ACC59E3 15 OUT6->s
ACC59E3_ 15 OUTT->s
ACC59E3 15 OUT8->s

.io
.io
.io
.io

:$93C040.
:$93C044.
:$93C0C0.
:$93C0C4.

side

.io
.io
.io
.io

:$93C140.
:$93C144.
:$93C1cCo0.
:$93C1c4.

//***** Input Pointers ***xx//

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ptr
ptr
ptr
ptr

ACC59E3 15 IN1->s
ACC59E3 15 IN2->s
ACC59E3 15 IN3->s
ACC59E3 15 IN4->s

ACC59E3 15 INS->s
ACCS59E3 15 IN6->s
ACC59E3 15 IN7->s
ACC59E3 15 IN8->s

ACC59E3 15 IN9->s.
ACC59E3 15 IN10->s
ACC59E3 15 IN11->s
ACC59E3 15 IN12->s

ACC59E3 15 IN13->s
ACC59E3 15 IN14->s
ACC59E3 15 IN15->s
ACC59E3 15 IN16->s

//*****x Current Output
//**x**x NECESSARY FOR CURRENT OUTPUT

ptr
ptr
ptr
ptr

ACC59E3 15 AENA1->
ACC59E3_ 15 AFENA2->
ACC59E3 15 AFNA3->
ACC59E3 15 AFNA4->

.lo:
.lo:
.io:
.io:

.lo:
.lo:
.io:
.io:

io:

.io:
.io:
.lo:

.io

.io:
.lo:
.lo:

$93C020.
$93C024.
$93C028.
$93co02cC.

$93COAQ.
$93C0A4.
$93CO0AS.
$S93COAC.

$93C120.

:$93CI1AQ.
$93C1A4.
$93C1A8.
$93C1AC.

$93C124.
$93C128.
$93cl2ac.

16

16.
16.
l6.
16

16.
16.
16.
16

16.

16

16.
16.
l6.

l6.
l6.
16.
16.

16.
16.
16.

16.
16.
16.

12;
12;
12;
.12;

12;
12;
12;
12;

12;
12;
12;

.12;

12;
12;
12;

.12;

12;

12;
12;
12;

.12;
12;
12;
12;

//
//
//
//

//
//
//
//

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1
ACC-59E3 J1

ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2
ACC-59E3 J2

//
//
//
//

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

ACC-59E3
ACC-59E3
ACC-59E3
ACC-59E3

Jl
Jl
J2
J2

Jl
Jl
J2
J2

IN1
IN2
IN3
IN4

INS
ING
IN7
INS

Jl
Jl
Jl
Jl

J2
J2
J2
J2

Amplifier Enable Bit Pointers *****x//
OPTION ONLY ****x%*//
AENALl output
AENA2 output
AENA3 output
AENA4 output

u.io
u.io
u.io
u.io

:$93C06C. 8.
:$93COEC.8
:$93C16C.8
:$93CI1EC.8

1;

.1
.1
.1

/7
//
//
//

OUT1
OUT2
OUT3
ouT4

OUT5
OUT6
ouT7
OouT8

- Top
- Top
- Top
- Top

- Top
- Top
- Top
- Top

Top
Top
Top
Top

Bottom
Bottom
Bottom
Bottom

IN9 - Bottom

IN10O
IN11
IN12

IN13
IN14
IN15
INl6

Bottom
Bottom
Bottom

Bottom
Bottom
Bottom
Bottom

status, output
status, output
status, output
status, output

channels
channels
channels
channels
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APPENDIX E: USING ACC-59E3 IN THE C ENVIRONMENT

ACC-59E3 Header File (acc59e3.h)

Delta Tau has developed a set of functions that make using the ACC-59E3 with the C Programming

Language easier. The user can choose to include these functions in his or her C application if desired. In
the IDE Project, the user must first create a folder in the C Language—> Libraries folder called “acc59¢3”,

and then create a header file in that folder called “acc59e3.h”. Then, the user must copy the following

header file code into that file he or she just created:

// acch59e3.h
// Put into C Language-->Include folder

// Contains the ACC59E3 structure definition and functions associated with

// using ACC-59E3 in Power PMAC in the C Programming Language

double
double
double
double

double
double
double
double
#define
#define

double

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

typedef
{

SixteenBitVoltsPerSoftwareCount=10.064/32767.0;
TwelveBitVoltsPerSoftwareCount=10.064/2048.0;
SixteenBitmAPerSoftwareCount=20.128/32767.0;
TwelveBitmAPerSoftwareCount=20.128/2048.0;

SoftwareCountsPerVolt 16bit=32767.0/10.064;
SoftwareCountsPerVolt 12bit=2048.0/10.064;
SoftwareCountsPermA 16bit=32767.0/20.128;

SoftwareCountsPermA 12bit=2048.0/20.128;
SoftwareCountsPerSingleEndedVolt SoftwareCountsPerVolt 16bit
SoftwareCountsPerDifferentialVolt SoftwareCountsPermA 16bit

CurrentSF=16.21/100.0*65536.0/4.096;

CardO
Cardl
Card2
Card3
Card4
Card5
Cardé
Card7
Card8
Card9
Cardl0 10
Cardll 11
Cardl2 12
Cardl3 13
Cardl4 14
Cardl5 15

O Jo Uik WN PP O

O

SingleEndedWiring 0
DifferentialWiring 1

struct ACC59E3

char CardNumber;

volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile

volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile

int*
int*
int*
int*
int*
int*
int*
int*

int*
int*
int*
int*
int*
int*
int*
int*

OUT1;
ouT2;
OUT3;
ouT4;
OUT5;
ouTé6;
ouT7;
ouT8;

IN1;
IN2;
IN3;
IN4;
INS5;
ING;
IN7;
INS8;
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int*
int*
int*
int*
int*
int*
int*
int*

INS;

IN10O;
IN11;
IN12;
IN13;
IN14;
IN15;
IN16;

volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
} ACC59E3;

// Function Prototypes

struct ACC59E3 ACC59E3 PtrInit (struct ACC59E3 x, unsigned int CardNumberInit);

int ACC59E3 VOUT (struct ACC59E3 x, double Output Voltage, unsigned int Output Channel, unsigned
int Wiring Mode);

int ACCS59E3 COUT (struct ACC59E3 x, double Output Current, unsigned int Output Channel);
int ACCS59E3 IN(struct ACC59E3 x, unsigned int Input Channel);

double ACC59E3 SC2INV (int Software Counts, unsigned int Resolution);

double ACC59E3 SC2INC (int Software Counts, unsigned int Resolution);

int ACCS59E3 INV2SC(int Voltage, unsigned int Resolution);

int ACC59E3_INC2SC(int Current, unsigned int Resolution);

int ACC59E3 OUTV2SC (double Output Voltage, unsigned int Wiring Mode);

int ACC59E3 OUTC2SC (double Output Current);

void ACC59E3 FilterInit (char CardNumber, unsigned int FSA[16]);

int ACC59E3_FilterMask (unsigned int Input Channel, unsigned int FilterType);

struct ACC59E3 ACC59E3 PtrInit (struct ACC59E3 x, unsigned int CardNumberInit)
// Initializes the ACC-59E3 card by pointing its input and output pointers to the appropriate
registers

// Input:

// x: The ACC59E3 structure corresponding to the card the user wants to initialize

// CardNumberInit: The card number which the user is initializing. This is the same number as

// the "Power PMAC “Gate3” Index #" from the address table in the

// Addressing ACC-59E3 section of the ACC-59E3 manual

// Output:

// Returns the initialized ACC59E3 structure

{
x.CardNumber=CardNumberInit;
x.IN1 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x20)/4;// IN Channel 1
x.IN2 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x24)/4;// IN Channel 2
x.IN3 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x28)/4;// IN Channel 3
x.IN4 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x2C)/4;// IN Channel 4
x.IN5 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + O0xA0)/4;// IN Channel 5
x.IN6 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + OxA4)/4;// IN Channel 6
x.IN7 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0xA8)/4;// IN Channel 7
x.IN8 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0xAC)/4;// IN Channel 8
x.IN9 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x120)/4;// IN Channel 9
x.IN10 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x124)/4;// IN Channel 10
x.IN11 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x128)/4;// IN Channel 11
x.IN12 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x12C)/4;// IN Channel 12
x.IN13 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x1A0)/4;// IN Channel 13
x.IN14 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x1A4)/4;// IN Channel 14
x.IN15 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x1A8)/4;// IN Channel 15
x.IN16 = (int*)piom + (pshm->OffsetGate3[x.CardNumber] + Ox1AC)/4;// IN Channel 16
x.0UT1l=(int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x40)/4;//0UT Channel 1
x.0UT2=(int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x44)/4;//0UT Channel 2
x.0UT3=(int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0xC0)/4;//0UT Channel 3
x.0UT4=(int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0xC4)/4;//0OUT Channel 4
x.0UT5= (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x140)/4;//0UT Channel 5
x.0UT6=(int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x144)/4;//0UT Channel 6
x.0UT7=(int*)piom + (pshm->OffsetGatel[x.CardNumber] + 0x1CO0)/4;//0UT Channel 7
x.0UT8= (int*)piom + (pshm->OffsetGate3[x.CardNumber] + 0x1C4)/4;//0UT Channel 8

return x;

}

int ACC59E3 VOUT (struct ACC59E3 x, double Output Voltage, unsigned int Output Channel, unsigned

int Wiring Mode)

// This function will output the appropriate voltage from the DACs

ACC59E3_COUT())

(for current,

use
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// **Inputs:
// x: ACC59E3 structure being used for the present card
// Output Voltage: Desired output voltage for this DAC channel (volts)
// Output Channel: The number of the DAC channel out of which the user desired to put voltage
(indexed 1-16)
// Wiring Mode: 0 = Single-Ended Wiring
// 1 = Differential Wiring
// **Outputs:
// Returns 0 if everything went well
// Returns -1 if incorrect Output Channel was given
// **Notes: Will saturate output voltages to 10 V for single-ended wiring, +20 V for
differential
{
if (Wiring Mode == SingleEndedWiring)
{
if (Output Voltage > 10.0)
Output Voltage = 10.0;
else if (Output Voltage < -10.0)
Output Voltage = -10.0;

else

if (Output Voltage > 20.0)

Output Voltage = 20.0; // Volts
else if (Output Voltage < -20.0)

Output Voltage = -20.0; // Volts

switch (Output Channel)
{

case 1:
*(x.0UT1) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 2:
*(x.0UT2) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 3:
*(x.0UT3) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 4:
*(x.0UT4) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 5:
*(x.0UT5) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 6:
*(x.0UT6) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 7:
*(x.0UT7) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

case 8:
*(x.0UT8) = ((int)ACC59E3 OUTV2SC (Output Voltage, Wiring Mode)) << 16;
break;

default:
return -1;
break;

}

return 0;

}

int ACC59E3_COUT (struct ACC59E3 x, double Output Current, unsigned int Output Channel)
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// This function will output the appropriate current values from the output channels (for
voltage, use ACC59E3 VOUT())
// **Inputs:
// x: ACC59E3 structure being used for the present card
// Output Current: Desired output current for this Current Output channel (mA)
// Output_Channel: The number of the output channel out of which the user desired to put voltage
(indexed 1-8)
// **Outputs:
// Returns 0 if everything went well
// Returns -1 if incorrect Output Channel was given
// **Notes: Will saturate output current values to 4-20 mA
{
if (Output Current > 24.0)
Output Current = 24.0; // mA
else if (Output Current < 4.0)
Output Current = 4.0; // mA

switch (Output Channel)
{
case 1:
*(x.0UT1) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 2:
*(x.0UT2) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 3:
*(x.0UT3) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 4:
*(x.0UT4) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 5:
*(x.0UT5) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 6:
*(x.0UT6) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 7:
*(x.0UT7) = ((int)ACC59E3_OUTC2SC (Output Current)) << 16;
break;

case 8:
*(x.0UT8) = ((int)ACC59E3 OUTC2SC (Output Current)) << 16;
break;

default:
return -1;
break;
}
return 0;

}

int ACC59E3_IN(struct ACC59E3 x, unsigned int Input Channel)
// This function will return the ADC result on an ADC Channel of ACC59E3
// Works for both voltage and current ADCs, must convert to voltage or current later
// x: ACC59E3 structure being used for the present card
// Input Channel: The ADC channel the user desires to read (indexed 1-16)
// Output:
// Returns the ADC result if there were no errors
// Returns 0 if ADC_Channel was input improperly
{

switch (Input Channel)

{

case 1:
return ((int) (*(x.IN1))) >> 16;
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break;
case 2:
return
break;
case 3:
return
break;
case 4:
return
break;
case 5:
return
break;
case 6:
return
break;
case 7:
return
break;
case 8:
return
break;
case 9:
return
break;
case 10:
return
break;
case 11:
return
break;
case 12:
return
break;
case 13:
return
break;
case 14:
return
break;
case 15:
return
break;
case 16:
return
break;
default:
return
break;

}

double ACC59E3 SC2INV (int Software Counts, unsigned int Resolution)

((int) (* (x.IN2)))

((int) (* (x.IN3)))

((int) (* (x.IN4)))

((int) (* (x.IN5)))

((int) (* (x.IN6)))

((int) (*(x.INT7)))

((int) (*(x.IN8)))

((int) (*(x.IN9)))

((int) (* (x.IN10)))

((int) (* (x.IN11)))

((int) (* (x.IN12)))

((int) (* (x.IN13)))

((int) (* (x.IN14)))

((int) (* (x.IN15)))

((int) (* (x.IN16)))

// Converts Software Counts from ADCs to Volts

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;

16;
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// Input:

// Software Counts: The ADC result in software counts from an ADC channel (e.g. from the
ACC59E3_IN() function).

// Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs

// Output:

// Voltage on the ADC channel corresponding to the Software Counts input value

{

if (Resolution == 16)
return Software Counts*SixteenBitVoltsPerSoftwareCount;
else if (Resolution == 12)

return Software Counts*TwelveBitVoltsPerSoftwareCount;

}

double ACC59E3 SC2INC(int Software Counts, unsigned int Resolution)

// Converts Software Counts from ADCs to Current Values

// Input:

// Software Counts: The ADC result in software counts from an ADC channel (e.g. from the
ACC59E3_IN() function).

// Output:

// Current (mA) on the ADC channel corresponding to the Software Counts input value

{

if (Resolution == 16)
return Software Counts*SixteenBitmAPerSoftwareCount;
else if (Resolution == 12)

return Software Counts*TwelveBitmAPerSoftwareCount;

}

int ACC59E3 INV2SC(int Voltage, unsigned int Resolution)

// Converts Volts to ADC Software Counts

// Input:

// Voltage: The input voltage the user desires to convert to software counts

// Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs
// Output:

// Voltage on the ADC channel corresponding to the Software Counts input value

{

if (Resolution == 16)
return Voltage*SoftwareCountsPerVolt 1l6bit;
else if (Resolution == 12)

return Voltage*SoftwareCountsPerVolt 12bit;
}

int ACC59E3_INC2SC(int Current, unsigned int Resolution)

// Converts Current Values to ADC Software Counts

// Input:

// Current: The current value the user desires to convert to software counts

// Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs
// Output:

// Current (mA) on the ADC channel corresponding to the Software Counts input value

if (Resolution == 16)
return Current*SoftwareCountsPermA 16bit;
else if (Resolution == 12)

return Current*SoftwareCountsPermA 12bit;

}

int ACC59E3 OUTV2SC (double Output Voltage, unsigned int Wiring Mode)
// Converts DAC Voltage Values to DAC Software Counts
// Input:
// Output Voltage: Desired DAC Voltage Output Value (Volts)
// Wiring Mode: 0 = Single-Ended Wiring
// 1 = Differential Wiring
// Output:
// Returns the software counts value (in software counts) corresponding to the desired DAC
voltage
{
if (Wiring Mode == SingleEndedWiring)
return Output Voltage*SoftwareCountsPerSingleEndedVolt;
else
return Output Voltage*SoftwareCountsPerDifferentialVolt;
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int ACC59E3 OUTC2SC (double Output Current)
// Converts Current Output Values to DAC Software Counts
// Input:
// Output Current: Desired Current Output Value (mA)
// Output:
// Returns the software counts value (in software counts) corresponding to the desired current
{
return CurrentSF*Output Current - 32768.0;
}

void ACC59E3 FilterInit (char CardNumber, unsigned int FSA[16])

// This function initializes the input filters of the ADCs of the ACC-59E3.

// Inputs:

// CardNumber: The card number for the ACC-59E3 whose input filters the user wants

// FSA: Filter Setup Array; a lé6-element array with the input filter setting for each ADC channel

// Each element 0 to 15 corresponds to ADC 1 to 16, respectively, and

// should contain one of the following values:

// 0 = 24.5 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// 1 = 12.2 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// 2 = 4.3 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// 3 = 3.2 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// Output:

// Returns void, but the function will write to the ACC59E3[i].GpioData[0] structure
{

unsigned int FilterWord=0;

unsigned int index;

char buff[64]="";

for(index = 0; index < 16; index++)

{

FilterWord |= ACCS59E3_FilterMask (index+1,FSA[index]) ;
}

sprintf (buff, "Gate3[%u] .GpioData[0]",CardNumber) ;
SetPmacVar (buff, (double)FilterWord) ;
return;

}

int ACC59E3_FilterMask (unsigned int Input Channel, unsigned int FilterType)

// Creates the mask for the filter word for each channel and user-specified filter type

// Note: The user should never call this function directly; the ACC59E3 FilterInit() function
// should be the only function calling this function

// Input:

// ADC_Channel: ADC Channel whose filter the user desires to configure

// FilterType: the integer value corresponding to the desired type of filter as follows:

// 0 = 24.5 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// 1 = 12.2 kHz input filter cutoff frequency for the ADC channel
corresponding to this array element

// 2 = 4.3 kHz input filter cutoff frequency for the ADC channel

corresponding to this array element

// 3 = 3.2 kHz input filter cutoff frequency for the ADC channel

corresponding to this array element

// Output:

// Returns the filter word mask "FilterMask".
{
unsigned int BitA=0, BitB=0;
unsigned int FilterMask=0;
switch (Input Channel) {
case 1:
BitA=3;
BitB=19;
break;

case 2:
BitA=1;
BitB=17;
break;
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case 3:
BitA=2;
BitB=18;
break;

case 4:
BitA=0;
BitB=16;
break;

case 5:
BitA=7;
BitB=23;
break;

case 6:
BitA=5;
BitB=21;
break;

case 7:
BitA=6;
BitB=22;
break;

case 8:
BitA=4;
BitB=20;
break;

case 9:
BitA=11;
BitB=27;
break;

case 10:
BitA=9;
BitB=25;
break;

case 11:
BitA=10;
BitB=26;
break;

case 12:
BitA=8;
BitB=24;
break;

case 13:
BitA=15;
BitB=31;
break;

case 14:
BitA=13;
BitB=29;
break;

case 15:
BitA=14;
BitB=30;
break;

case 16:
BitA=12;
BitB=28;
break;
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}

}

default:
return -1; // Invalid Input_Channel value; must be between 1 and 16

break;

switch(FilterType) {

}

case 0: // 24.5 kHz input filter
return 0;
break;

case 1: // 12.2 kHz input filter
FilterMask = 1 << BitA;
break;

case 2: // 4.3 kHz input filter
FilterMask = 1 << BitB;
break;

case 3: // 3.2 kHz input filter
FilterMask = 1 << BitA;
FilterMask |= 1 << BitB;
break;

default:
return 0;
break;

return FilterMask;

After copying this header file, the user must simply write this line in his or her C source code file (of file
extension type “*.c”) in the header section (above the main function):

| #include "..

/../Libraries/acc59e3/acc59e3.h"

The user will then have access to the functions in that header file. The functions in this header file are

described below.
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ACC-59E3 Functions (Contained in acc59e3.h)
ACC59E3_Ptrinit()

Function Declaration
struct ACC59E3 ACC59E3 PtrInit(struct ACC59E3 x, unsigned int CardNumberInit)

Purpose
This function initializes the ACC-59E3 card by assigning to the card its card number and then pointing
the ADC and DAC pointers to their appropriate memory registers.

Input
o x: The ACC59E3 structure corresponding to the card the user wants to initialize
e CardNumberInit: The card number which the user is initializing. This is the same number as the
"Power PMAC ‘Gate3’ Index #" from the address table in the Addressing ACC-59E3 section of
this manual

Output
Returns the initialized ACC-59E3 structure.

ACC59E3_VOUT()

Function Declaration

int ACC59E3 VOUT (struct ACC59E3 x, double Output Voltage, unsigned int
Output Channel, unsigned int Wiring Mode)

Purpose

This function will output the appropriate voltage from the DACs. Note: For current output, use
ACC59E3 COUT() instead.

Input

x: ACC59E3 structure being used for the present card

e Output_Voltage: Desired output voltage for this DAC channel (volts)

e Output_Channel: The number of the DAC channel out of which the user desired to put voltage
e Wiring Mode: 0= Single-Ended Wiring

1 = Differential Wiring

Output
e Returns 0 if everything went well
e Returns -1 if incorrect Output Channel was given

V for single-ended wiring and £20 V for differential to prevent writing

The ACC59E3_VDAC() function will saturate output voltages at 10
Es
incorrect software count values to the DAC registers.

Note
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ACC59E3_COUT()

Function Declaration
int ACC59E3 COUT (struct ACC59E3 x, double Output Current, unsigned int
Output Channel)

Purpose

This function will output the appropriate current values from the DACs. Note: for voltage outputs, use
ACC59E3 VOUTY() instead.

Input
e x: ACC-59E3 structure being used for the present card
e Output_Current: Desired output current for this DAC channel (mA)
e DAC Channel: The number of the DAC channel out of which the user desired to put voltage

Output
e Returns 0 if everything went well
e Returns -1 if incorrect DAC_Channel was given

The ACC59E3 _COUT() function will saturate output currents to 4-20
= mA to prevent writing incorrect software count values to the output

registers.
Note

ACC59E3_IN()

Function Declaration
int ACC59E3 IN(struct ACC59E3 x, unsigned int Input Channel)

Purpose
This function will return the ADC result on an ADC Channel of ACC-59E3. This function works for both

voltage and current inputs, but the user must convert to voltage or current later, using the functions
ACCS59E3_SC2INV() or ACC59E3_SC2INC(), respectively.

Input
o x: ACC59ES3 structure being used for the present card
e Input_Channel: The input channel the user desires to read

Output
¢ Returns the ADC result if there were no errors
e Returns -400000 if ADC_Channel was input improperly
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ACC59E3_SC2INV()

Function Declaration
double ACC59E3 SC2INV (int Software Counts, unsigned int Resolution)

Purpose
Converts Software Counts from the ADCs to Volts.

Input
e Software_Counts: The ADC result in software counts from an ADC channel (e.g. from the
ACC59E3_ADC() function).
e Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs.

Output
Voltage on the ADC channel corresponding to the Software Counts input value.

ACC59E3_SC2INC()

Function Declaration
double ACC59E3 SCZINC(int Software Counts, unsigned int Resolution)

Purpose
Converts Software Counts from the ADCs to Current Values [mA].

Input
e Software Counts: The ADC result in software counts from an ADC channel.
e Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs.

Output
The current value [mA] on the ADC channel corresponding to the Software Counts input value.

ACC59E3_INV2SC

Function Declaration
int ACC59E3 INV2SC(double Voltage, unsigned int Resolution)

Purpose
Converts Volts to ADC Software Counts.

Input
e Voltage: The input voltage the user desires to convert to software counts.
e Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs.

Output
Voltage on the ADC channel corresponding to the Software Counts input value.
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ACC59E3_INC2SC()

Function Declaration
int ACC59E3 INC2SC(double Current, unsigned int Resolution)

Purpose
Converts Current Values to ADC Software Counts.

Input
e Current: The input current value [mA] the user desires to convert to software counts.
e Resolution: The resolution of the ADCs: 16 for 16-bit ADCs, 12 for 12-bit ADCs.

Output
Software counts on the ADC channel corresponding to the current input value [mA].

ACC59E3_OUTV2SC()

Function Declaration
int ACC59E3 OUTV2SC (double Output Voltage, unsigned int Wiring Mode)

Purpose
Converts DAC Voltage Values to DAC Software Counts

Input
e Output_Voltage: Desired DAC Voltage Output Value (Volts)
e Wiring Mode: 0= Single-Ended Wiring
1 = Differential Wiring

Output
Returns the software counts value (in software counts) corresponding to the desired DAC Voltage.

ACC59E3_OUTC2SC()

Function Declaration
int ACC59E3 OUTC2SC (double Output Current)

Purpose
Converts DAC Current Output Values to DAC Software Counts.

Input
Output_Current: Desired Curent Output Value [mA].

Output
Returns the software counts value (in software counts) corresponding to the desired DAC Current.
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ACC59E3_Filterlnit()

Function Declaration
void ACC59E3 FilterInit (char CardNumber, unsigned int FSA[16])

Purpose
This function initializes the input filters of the ADCs of the ACC-59E3.

Input
e CardNumber: The card number for the ACC-59E3 whose input filters the user wants
e FSA: Filter Setup Array; a 16-element array with the input filter setting for each ADC channel.
Each element 0 to 15 corresponds to input channel 1 to 16, respectively, and should contain one
of the following values:
0 = 24.5 kHz input filter cutoff frequency for the ADC channel corresponding to this
array element
1 = 12.2 kHz input filter cutoff frequency for the ADC channel corresponding to this
array element
2 = 4.3 kHz input filter cutoff frequency for the ADC channel corresponding to this array
element
3 = 3.2 kHz input filter cutoff frequency for the ADC channel corresponding to this array
element

Output
Returns void, but the function will write to the Acc59E3[i].GpioData[0] structure to configure the card’s
ADC input filters.

ACC59E3_FilterMask()

Function Declaration
int ACC59E3 FilterMask (unsigned int ADC Channel, unsigned int FilterType)

Purpose
Creates the mask for the filter word for each channel and user-specified filter type.

ACCS9E3 _Filterlnit() function should be the only function calling this

The user should never call this function directly; the
ET
function.

Note

Input
e ADC _Channel: ADC Channel whose filter the user desires to configure
e FilterType: the integer value corresponding to the desired type of filter as follows:
0 = 24.5 kHz input filter cutoff frequency for the ADC channel corresponding to this
array element
1 = 12.2 kHz input filter cutoff frequency for the ADC channel corresponding to this
array element
2 = 4.3 kHz input filter cutoff frequency for the ADC channel corresponding to this array
element
3 = 3.2 kHz input filter cutoff frequency for the ADC channel corresponding to this array
element
Output
Returns the filter word mask “FilterMask”.
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Examples

Example: Converting ADC Results to Voltages and then Copying to P-Variables Using a BGCPLC
This example will obtain the ADC results for all 16 channels of an ACC-59E3 addressed as Card 0 (For
one ACC-59E3 as Card 0 (Power PMAC 1/0 Base Address Offset=$900000) with 16-bit ADCs, converts
to voltages [Volts], and then stores the results in P2000—P2015 for ADC1-ADCI16, respectively.

#include <gplib.h>
#include <stdio.h>
#include <dlfcn.h>

#include "../../Include/pp proj.h"
#include "../../Libraries/acc59%e3/acc59e3.h"

void user plcc()

{
unsigned int Channel Number;
ACC59E3 ACC59E3 0; // Allocate a structure for the ACC-59E3
ACC59E3 0=ACC59E3 PtrInit(Card0); // Initialize the card's pointers

for (Channel Number=1;Channel Number<=16;Channel Number++)
{ // Loop through all 16 inputs

pshm->P[2000+Channel Number-1]=(double)ACC59E3 IN(ACC59E3_0,Channel Number) ;
}

return;

Example: Converting ADC Results to Current and then Copying to P-Variables Using a BGCPLC
This example will obtain the ADC results for all 16 channels of an ACC-59E3 addressed as Card 0 (For
one ACC-59E3 as Card 0 (Power PMAC I/0O Base Address Offset=$900000) with 16-bit ADCs, converts
to current [mA], and then stores the results in P3000-P3015 for Current Inputs IN1-IN16, respectively.

#include <gplib.h>
#include <stdio.h>
#include <dlfcn.h>

#include "../../Include/pp proj.h"
#include "../../Libraries/acc59e3/acc59e3.h"

#define SixteenBitResolution 16

void user plcc()

{
struct ACC59E3 ACC59E3 0;
unsigned int Channel Number;
int ADC Result;

ACC59E3_0=ACC59E3_PtrInit (Card0);
for (Channel Number=1; Channel Number<=16; Channel Number++)

{
ADC_Result=ACC59E3 IN(ACC59E3 0,Channel Number) ;
pshm->P[3000+Channel Number-1]=ACC59E3_ SC2INC (ADC_Result,SixteenBitResolution);

return;

Appendix E: Using ACC-59E3 in the C Environment 111



ACC-59E3 User Manual

Example: Accessing Predefined ADC M-Variables Using a BGCPLC

For one ACC-59E3 as Card 0 (Power PMAC I/O Base Address Offset=$900000). Assumes the user has
already downloaded the example M-Variables suggested for Card 0 earlier into his or her “global
definitions.pmh” file. This example reads the ADC results to which the suggested M-Variables point and
then stores the results in P4000 through P4015. Note: This example actually does not need to use
“acc59e3.h”.

#include <gplib.h>
#include <stdio.h>
#include <dlfcn.h>

#include "../../Include/pp proj.h"

void user plcc()
{
unsigned int index; // Define index counter
for (index=0; index<16; index++) // Iterate through all 16 input channels
{ // Copy all 16 ADCs to P4000 through P4015
// P4000 contains IN1's result
// P4001 contains IN2's result
/] ..
// P4015 contains IN16's result
pshm->P[4000+index]=GetPtrVar (ACC59E3 0 IN1 + index);

return;

Example: DAC Voltage Output Using C with Card 0 Using a BGCPLC

For a single ACC-59E3 addressed as Card 0 (Card 0 is at Power PMAC I/O Base Address Offset =
$900000). The program takes voltage commands stored in P5S000-P5007 for DAC1-DACS, respectively,
and converts to software counts appropriate for Single-Ended Output Wiring, and then commands the
output on the DACs.

#include <gplib.h>
#include <stdio.h>
#include <dlfcn.h>

#include "../../Include/pp proj.h"
#include "../../Libraries/accb59%e3/acc59%e3.h"

void user plcc()

{

struct ACC59E3 ACC59E3 0; // Allocate ACC-59E3 structure

int flag; // Allocate storage variable for ACC59E3 VOUT's error code
unsigned int Output Channel; // Variable to select output channel

double Output Voltage; // Variable to store voltage value to output

ACC59E3 0=ACC59E3 PtrInit (Card0); // Initialize the card's ADC/DAC pointers

for (Output Channel=1; Output Channel <= 8; Output Channel++)
{
Output Voltage=pshm->P[5000+Output Channel-1]; // Look in P5000-P5007 for voltage values

// Command voltage to the desired DAC channel
flag=ACC59E3_VOUT (ACC59E3 0, Output Voltage, Output Channel, SingleEndedWiring);

// Store flag in P-Variable (P10000) for external monitoring
pshm->P[10000]=(double) flag;

return;
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Example: DAC Current Qutput Using C with Card 1 Using a BGCPLC

This example defines a structure for ACC59E3 and then points to Card 1’s DAC registers (Card 1 is at
Power PMAC I/0 Base Address Offset = $904000). The program takes voltage commands stored in
P6000-P6007 for OUT1-OUTS, respectively and converts to software counts appropriate for Single-
Ended Output Wiring, and then commands the output on the DACs.

#include <gplib.h>
#include <stdio.h>
#include <dlfcn.h>
#include "../../Include/pp proj.h"

#include "../../Libraries/acc59e3/acc59e3.h"

void user plcc()

{

struct ACC59E3 ACC59E3 1; // Allocate ACC-59E3 structure
unsigned int index;
ACC59E3 1=ACC59E3 PtrInit (Cardl); // Initialize card's pointers

for (index=0; index<8; index++)
{ // Cycle through all outputs

ACC59E3 COUT (ACC59E3 1, pshm->P[6000+index], index+l);
}

return;

Example: Configuring the Input Filters for an ACC-59E3 Addressed as Card 0

This example, written as a Background C Application (from within the IDE Project Manager, go to C
Language—> Background Programs to create a Background C Application) configures the following ADCs
to have the following input filter cutoff frequencies:

ADCs Input Filter Cutoff Frequency [kHz]
14 24.5
5-8 12.2

9-12 43

13-16 3.2

This application runs once when called and then stops.

#include <gplib.h> // Global Gp Shared memory pointer
#include "../../Include/pp proj.h"
#include "../../Libraries/accb59%e3/acc59%e3.h"

int main (void)

{

unsigned int FSA[]= {0,0,0,0, // Configure ADC1-ADC4 as 24.5 kHz input cutoff freq.
1,1,1,1, // Configure ADC5-ADC8 as 12.2 kHz input cutoff freq.
2,2,2,2, // Configure ADC9-ADC12 as 4.3 kHz input cutoff freq.
3,3,3,3}; // Configure ADC13-ADC1l6 as 3.2 kHz input cutoff freq.
InitLibrary();

ACC59E3 _FilterInit(CardO, FSA);
CloselLibrary();
return 0;
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