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INTRODUCTION

DeltaTau s Universal Motion and Automation Controller (UMAC) combines the power of the PMAC
controller with an integrated packaging and connectivity strategy that gives the user revolutionary
flexibility and ease of use. The UMAC consists of a set of “3U” format Euro-cards (100 x 160 mm) that
can be assembled in avariety of different strategies.

The ACC-5E UMAC MACRO & 1/0 accessory (P/N 300-603437-10X) provides the interface capabilities
for the LCD Display port, handwheel port, general purpose I/O port, thumbwheel port, and MACRO in
both fiber and wire formats.

ACC-5E Board Options

ACC-5E: UMAC I/O and MACRO Accessory
(Shown w/OPT2 & OPTB installed)

This 3U-size rack-mounted board provides four general purpose (hon-servo) 1/0O ports for the UMAC:

1. The JDISP display port

2. The JTHW multiplexor port

3. The JIO general-purpose /O port
4. The JHW handwheel port

These are the same ports that are present along the top of a PC-bus PMAC2, or out the front of aVME-
bus PMAC2. Optionaly, it can aso provide a 16-node or 32-node MACRO-ring interface. It connects to
the CPU board through the UBUS backplane expansion port. It isintended for Pack use only.

e Option A: 16-node MACRO Interface with SC-style fiber-optic transceiver

e Option B: 16-node MACRO interface with SC-style fiber-optic transceiver and RJ-45 electrical
connector

e Option C: 16-node MACRO interface with RJ-45 electrical connectors
e Option 2: Additional 16 nodes of MACRO interface (32 nodestotal). Requires Option A, B, or C.

I ntroduction 1
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JUMPERS AND PINOUTS

The picture below shows the location of jumpers, resistor packs, dipswitch, and connectors:

JUMPERS
1A-1R
LINK INDICATOR = =

J10 - RJ45

INPUT |

J11 - RJ45 J5-JiIsp

OUTPUT
U17 - FIBER
TRANSCEIVER

Xy
Y,
%

MACRO & 1/O Card Layout
(Shown w/OPTB installed)

Note

The ACC-5E accessory shown here is not the exact revision of the circuit board that is
currently distributed. However, all the components represented here exist on current
revisions.

Jumpers 1A - 1R Backplane Thumbwheel Port Connection

Install these 16 shorting bars when the backplane is used for thumbwheel port functions.

The UBUS Specification does not require these lines to be connected and these backplane lines may
actually be used for other purposes.

Normally these jumpers are not installed.

Jumpers and Pinouts
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RP4: SIP Resistor

This common bussed 6-pin resistor pack is used to select between single-ended and differential
handwheel encoder inputs.

When placed with pin 1 of the resistor pack at pin 1 of the SIP socket, this resistor pack biases the
negative side of the differential handwheel encoder inputsto 2.5Vdc. Thisisthe configuration for single-
ended encoders.

When placed with pin 1 of the resistor pack at pin 6 of the SIP socket, this resistor pack biases the
negative side of the differential handwheel encoder inputsto 5Vdc. Thisisthe configuration for
differential encoders.

Refer to the schematic below for the handwheel encoder input circuit:

+5V

SIP SOCKET 2.2KSIP10C 1KSIP10C

[ — SIP SOCKET

~~..___RP4 ddddS0HEn e

|+ |+

|
EEEE
| >0 >

2.2KSIP6C 220sIP8i

GND

EEEE
> |0| >0

TO CONNECTOR J7

RP5: SIP Resistor

This 8-pin resistor pack has 4 individual resistors that are used to apply atermination resistance between
differential handwheel encoder inputs.

Remove this resistor pack when using single-ended encoders to reduce a threshold shift that occurs when
thereis no negative side input.

Refer to the schematic above for the application of RP5 in the handwheel encoder circuit.

4 Jumpers and Pinouts



Accessory S5SE

S1: Dipswitch UBUS MACRO IC Base Address

This 4-position dipswitch is used to select the UBUS address for the ACC-5E.

ACC-5E Mapping Table
{CHA M appings}

Turbo 2" Gate

MACRO & I/0 PMAC Base Array Config.
SW1 Settings MACR | Channdl Base Ident.

OIC# | Address | Address | Address

2 3 > 1 (m) (OPT2)
on on on on 0 $78400 $79400 | $78F10
on on on off 1 $79400 $7A400 | $79F10
on on of f on 2 $7A400 | $7B400 | $7AF10
on on of f off 3 $7B400 | $78500 | $7BF10
on of f on on 4 $78500 $79500 | $78F14
on off on off 5 $79500 $7A500 | $79F14
on off of f on 6 $7A500 | $7B500 | $7AF14
on off of f of f 7 $7B500 | $78600 | $7BF14
of f on on on 8 $78600 $79600 | $78F18
off on on off 9 $79600 $7A600 | $79F18
off on of f on 10 $7A600 | $7B600 | $7AF18
off on off of f 11 $7B600 | $78700 | $7/BF18
of f off on on 12 $78700 $79700 | $78F1C
off off on off 13 $79700 $7A700 | $79F1C
off off of f on 14 $7A700 | $7B700 | $7AFIC
off off off off 15 $7B700 Not $7BF1C

Availabl

e

The memory mapping for the UBUS MACRO & 1/0 accessory allows 16 channels to be selected. The
dipswitch selects between any of the 16 banks of memory. Thisalows for up to 16 ACC-5Esto be
logically configured.

Note

The ACC-5E defines the mapping for its memory depending upon whether it isasingle
gate array or dual gate array device. The dua gate option for the ACC-5E is OPT-2.

The 2™ gate array base addresses are shown in the last column of the table.

Therefore, although there are 16 "dots" to place the ACC-5E into, these same "slots' may
be occupied by MACRO accessory cards that have OPT2 installed. When this occurs,
the accessory card occupies the equivalent of two slots and, therefore there may be fewer
dots available for addressing. Be careful to allow for OPT2 addressing when more than
one ACC-5E card is used!

Note

The ACC-5E with OPT-2 installed occupies 2 slots of address space. However, thereis
only one CS16-identification register for the accessory card even when OPT-2 is
installed.

Jumpers and Pinouts
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/O CONFIGURATION

Two ports on the Accessory 5E may be used for general purpose I/0O, the JIO (J4) port and the JTHW (J2)
port. Although their setup is similar to setting them up for aPMAC2 PC, there are some addressing
differences which need to be made clear.

Multiplexer Port JTHW (J2) Setup

The JTHW multiplexer port has 16 discrete digital 1/0 lines for general purpose use. The lines are
configurable by byte for input or output (on the DSPGATE2 I/O IC, the lines are individually
configurable for input or output, but the buffer 1Cs are only byte-configurable), and individually
configurable for inverting or non-inverting format.

Hardware Characteristics

When configured as an output, each line has a5V CMOS totem-pole driver. Thisdriver can sink or
source up to 20 mA. Thereisa 10 « pull-up resistor to 5V on each line for input purposes, but the driver
IC can hold the line high or low despite thisresistor. When configured as an input, the buffer 1C presents
a high-impedance input either sinking or sourcing; no significant current will flow. The pull-up resistor
on the line will bias the line high in the absence of anything actively pulling the line low at significantly
lower impedance.

Suggested M-Variables

The 16 /O lines are memory-mapped into PMAC's address space in register Y:$C082. Typicaly, these
lines are used as a unit with specially designed multiplexing I/O accessories and appropriate multiplexing
M-variables (TWB, TWD, TWR, and TWS formats), in which case PMAC2 handles the direct control of
these I/O lines automatically. However, these lines can aso be accessed individually with M-variables.
Following is a suggested set of M-variable definitions to use these data lines:

M40->Y:$078402,8 SELO Line; J2 Pin 4
M41->Y:$078402,9 SEL1 Line; J2 Pin 6

M42->Y :$078402,10 SEL2 Line; J2 Pin 8
M43->Y:$078402,11 SEL3 Line; J2 Pin 10

M44->Y :$078402,12 SEL4 Line; J2 Pin 12
M45->Y:$078402,13 SEL5 Line; J2 Pin 14

M46->Y :$078402,14 SEL6 Line; J2 Pin 16
M47->Y:$078402,15 SEL7 Line; J2 Pin 18
M48->Y:$078402,8,8,U SELO-7 Lines treated as a byte
M50->Y :$078402,0 DATO Line; J2 Pin 3
M51->Y:$078402,1 DATO Line; J2 Pin 5
M52->Y:$078402,2 DATO Line; J2 Pin 7
M53->Y:$078402,3 DATO Line; J2 Pin 9
M54->Y:$078402,4 DATO Line; J2 Pin 11
M55->Y:$078402,5 DATO Line; J2 Pin 13

M56->Y :$078402,6 DATO Line; J2 Pin 15
M57->Y:$078402,7 DATO Line; J2 Pin 17
M58->Y:$078402,0,8,U DATO-7 Lines treated as a byte

Direction Control

In the default configuration set automatically at power-up/reset, DATO to DAT7 are set up as non-
inverting inputs; SELO to SEL 7 are set up as non-inverting outputs with a zero (low voltage) value. If
any of the multiplexer port accessories are to be used, this configuration must not be changed.

The direction control bit for each of these 1/0 bitsis located in the corresponding bit in the matching X
register. For example, the direction control bit for DAT3 islocated at X:$78402,3; the direction control
bit for SEL6 islocated at X:$78402,14.

I/0 Configuration 7
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Because the buffer ICs can only be switched by byte, it is best to define 8-bit M-variables for the
direction control. Suggested definitions are:

M60->X:$078402,0,8 ;: Direction control for DATO to DATY
M62->X:$078400,8,8 ; Direction control for SELO to SEL7Y

These M-variables should take values of 0 or 255 ($FF) only; O sets the byte to input, 255 sets the byte to
output.

In addition, the bi-directional buffer 1C for each byte has a direction control line accessible as a software
control bit. These control lines and bits must match the ASIC direction bits. In the UMAC version of the
Turbo PMAC2, the buffer direction control bits are at UMAC address Y:$78F10,11 and Y:$78411,8.
These address are based off the Configuration Identification Address chosen by the dip switch S1 setting.
A bit value of 0 specifiesinput; 1 specifies output.

Suggested M-variable definitions are:

MB1->Y: $78F10, 11 . Buffer direction control for DATO to DATY
MB3->Y: $78F11, 8 . Buffer direction control for SELO to SEL7

If it isdesired to change either of these I/O bytes, it must be done by user programs (usually thisis done
in PLC 1 acting as areset PLC, scanning through once on power-up/reset, then disabling itself).

Inversion Control
Each line on the JTHW port isindividually controllable asto whether it is an inverting 1/0 point (0=+5V;
1=0V) or anon-inverting I/O point (0=0V; 1=+5V).

Register X:$78406 contains the inversion control bits:

X:$78406 bits 0 to 7 control DATO to DAT7, respectively
X:$78406 bits 8 to 15 control SELO to SEL 7, respectively

A value of 0 in the control bit sets the corresponding /O point as non-inverting. A value of 1inthe
control bits sets the corresponding 1/0 point asinverting. At power-up/reset, PMAC automatically setsall
of the I/O points on the JTHW port as non-inverting. To use any of the multiplexed I/O accessory boards
on the JTHW port, al 1/O points on the port must be left non-inverting.

Alternate Uses
Because of the byte-wide direction-control buffer ICs, it is not possible to use al of the I/O points on the
JTHW in their aternate uses.

Each general-purpose 1/0 point on the JTHW port has an alternate use as a supplemental fixed-use 1/0
point on a supplemental machine interface channel (1* or 2*). The points are individually controllable as
to general-purpose use or fixed use by control register Y:$78406. Refer to this register in the memory-1/0
map to see the alternate uses of each point. At power-up/reset, UMAC automatically setsup al of the I/O
points on the port for general-purpose use.

JIO (J4) Setup

The JIO port has 32 discrete digital 1/0O lines for general-purpose use. The lines are configurable by byte
for input or output (on the DSPGATE2 I/O IC, the lines are individually configurable for input or output,
but the buffer ICs are only byte-configurable), and individually configurable for inverting or non-
inverting format.

Hardware Characteristics
Because all of these lines default to inputs at power-up/ reset, any lines used as outputs will pull to +5V at
power-up/reset until software configures them as outputs.

8 I/0 Configuration
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When configured as an output, each line has a5V CMOS totem-pole driver. This driver can sink or
source up to 20 mA. Thereisa 10 k pull-up resistor to 5V on each line for input purposes, but the driver
IC can hold the line high or low despite this resistor. When configured as an input, the buffer IC presents
a high-impedance sinking input; no significant current will flow. The pull-up resistor on the line will bias
the line high in the absence of anything actively pulling the line low at significantly lower impedance.

Suggested M-Variables

The 32 1/0 lines are memory-mapped into UMAC’ s address space in the registers Base Address and Base
Address+1, depending on SW2 settings. Typicaly these I/O lines are accessed individually with M-
variables. Following is a suggested set of M-variable definitions to use these data lines with a base
address of $78400:

MD->Y: $78400,0 ; I/ 000 Data Line; J3 Pin 1
ML- >Y: $78400,1 ; |/ Q001 Data Line; J3 Pin 2
MR- >Y: $78400,2 ; |1/ 002 Data Line; J3 Pin 3
M3->Y: $78400,3 ; |1/ 003 Data Line; J3 Pin 4
M4->Y:$78400,4 ; 1/004 Data Line; J3 Pin 5
M5->Y:$78400,5 ; 1/005 Data Line; J3 Pin 6
M6->Y :$78400,6 ; 1/006 Data Line; J3 Pin 7
M7->Y:$78400,7 ; 1/007 Data Line; J3 Pin 8
M8->Y:$78400,8 ; 1/008 Data Line; J3 Pin 9
M9->Y:$78400,9 ; 1/009 Data Line; J3 Pin 10
M10->Y:$78400,10 ; 1/010 Data Line; J3 Pin 11
M11->Y:$78400,11 ; 1/011 Data Line; J3 Pin 12
M12->Y:$78400,12 ; 1/012 Data Line; J3 Pin 13
ML3->Y: $78400, 13 ; |/ 013 Data Line; J3 Pin 14
ML4->Y: $78400, 14 ; 1/ 014 Data Line; J3 Pin 15
ML5- >Y: $78400, 15 ; |/ O15 Data Line; J3 Pin 16
ML6- >Y: $78400, 16 ; |/ 016 Data Line; J3 Pin 17
ML7->Y: $78400, 17 ; |/ O17 Data Line; J3 Pin 18
ML8->Y: $78400, 18 ; |1/0O18 Data Line; J3 Pin 19
MLO->Y: $78400, 19 ; 1/019 Data Line; J3 Pin 20
M2O->Y: $78400,20 ; |/ 20 Data Line; J3 Pin 21
M21->Y: $78400,21 ; |/ 21 Data Line; J3 Pin 22
MR2->Y: $78400,22 ; |/ 22 Data Line; J3 Pin 23
M23->Y: $78400,23 ; |/ 23 Data Line; J3 Pin 24
M4->Y: $78401,0 ; |/ 24 Data Line; J3 Pin 25
Me5->Y: $78401,1 ; |/ 25 Data Line; J3 Pin 26
MP6->Y: $78401,2 ; 1/ 26 Data Line; J3 Pin 27
MR7->Y: $78401,3 ; |/ 27 Data Line; J3 Pin 28
M28->Y: $78401,4 ; |/ 28 Data Line; J3 Pin 29
MRO->Y: $78401,5 ; |/ 29 Data Line; J3 Pin 30
M30->Y: $78401,6 ; 1/ O30 Data Line; J3 Pin 31
M31->Y: $78401,7 ; |/ (O381 Data Line; J3 Pin 32

Direction Control

The direction control bit for each of these I/O bitsislocated in the corresponding bit in the matching X
register. For example, with the base address set at $78400 the direction control bit for /003 is located at
X:$78400,3; the direction control bit for /O30 islocated at X:$78401,6. Because the buffer ICs can only
be switched by byte, it is best to define 8-bit M-variables for the direction control. Suggested definitions
are:

M32->X:$78400,0,8 ; Direction control for 1/000 to 1/007
M34->X:$78400,8,8 ; Direction control for 1/008 to 1/015
M36->X:$78400,16,8 ; Direction control for 1/016 to 1/023
M38->X:$78401,0,8 ; Direction control for 1/024 to 1/031

I/0 Configuration 9
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These M-variables should take values of 0 or 255 ($FF) only; O sets the byte to input, 255 sets the byte to
output. The default values are zero for all of the above registers.

In addition, the bidirectional buffer |C for each byte has a direction control line accessible as a software
control bit. These control lines and bits must match the ASIC direction bits. The buffer direction control
bits are at the UMAC Configuration Identification Address (depends on SW2), with bits 7 to 10
controlling the four bytes of the JIO port. A bit value of 0 specifiesinput; 1 specifies output. With base
address of $78400, the suggested M-variable definitions are:

M33->Y: $78F10, 7 ; Buffer direction control for 1/Q00 to I/
M35->Y: $78F10,8 ; Buffer direction control for 1/008 to |I/QO1l5
M37->Y: $78F10,9 ; Buffer direction control for 1/016 to |
M39->Y: $78F10, 10 ; Buffer direction control for 1/024 to |/ 331

In the default configuration automatically set at power-up/reset, 1/000 to I/O31 are set up as inputs (M 32
through M39 = 0). Thisis done for maximum safety; no lines can be forced into an undesirable high or
low state. Any of these lines that are to be used as outputs must be changed to outputs by user programs
(usually thisisdonein PLC 1 acting as areset PLC, scanning through once on power-up/reset, then
disabling itself).

Inversion Control

Each line on the JIO port isindividually controllable as to whether it is an inverting 1/0O point (0=+5V;
1=0V) or anon-inverting I/O point (0=0V; 1=+5V). For base address $78400, registers X:$78404 and
X:$78405 contain the inversion control bits:

X:$78404 bits 0 to 23 control /000 to I/ 23, respectively
X: $78405 bits 0 to 7 control 1/24 to |/ 81, respectively

Suggested M-Variable definitions
m41->x:$78404,0,8
m42->x:$78404,8,8
m43->x:$78404,16,8
m44->x:$78405,0,8

mi5- >x: $78404, 0, 24

A value of 0 in the control bit sets the corresponding I/O point asinverting. A value of 1 in the control
bits sets the corresponding /O point as non-inverting. At power-up/reset, UMAC automatically sets all of
the 1/O points on the JIO port as inverting. On power up al of the inputs are at zero and pulled up to 5V.

Alternate Uses
The direction-control of the buffer ICs must be set properly for the alternate uses of the 1/0O points, just as
for the general-purpose I/O uses. These lines must be set properly at power up.

Each general-purpose 1/0 point on the JIO port has an alternate use as a supplemental fixed-use I/O point
on a supplemental machine interface channel (1* or 2*). The default setting of configures this port for the
general purpose I/O. If the user needs the supplemental channel registers, then you must set these bits to
0 at power up to use each line as a general-purpose |/O point. The points are individually controllable as
to general-purpose use or fixed use by control registers Y:$78404 and Y :$78405, when base addressis at
$78400. Refer to these registers in the memory-1/0O map to see the alternate uses of each point. At power-
up/ reset, UMAC automatically sets up all of the 1/0 points on the port for general-purpose use

Suggested M-Variable Definitions
M46->Y:$78404,0,24 ;setup for 100-23
M47->Y:$78405,0,8 ;setup for 1024-32

10 I/0 Configuration
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Example Setup of JIO

If the above definitions were made, we could set these variables to their proper valuesin aninitialization
PLC. This example sets up the first 2 bytes as outputs and the second 2 bytes asinputs. All set to non-
inverting. | usually will use the following technique for an initialization PLC,

#define DIR_CONTROL_1 m32
#define BUFF_CONTROL_1 m33
#define DIR_CONTROL_2 m34
#define BUFF_CONTROL_2 m35
#define DIR_CONTROL_3 m36
#define BUFF_CONTROL_3 m37
#define DIR_CONTROL_4 m38
#define BUFF_CONTROL_4 m39
#define INV_CTRL_O_ 23 m45
#define INV_CTRL_24 31 ma4
#define Alt_use 0 23 m46
#define Alt_use_ 24 31 ma47

OPEN PLC 6 CLEAR

DI R_CONTRCL_1 255 ;set as output

BUF _CONTROL_1 1 ;set as output

DI R_ CONTROL_2 255 ;set as out put
BUF_CONTROL_2 1 ;set as output

DI R_CONTROL_3 0 ;set as input

BUF_ CONTRCL_3 0 ;set as input

DI R_ CONTRCL_4 0 ;set as input

BUF _CONTROL_4 0 ;set as input
INV_CTRL_O 23 $FFFF ;set as non-inverting
INV_CTRL_24 31 =$FF ;set as non-inverting
Alt _use 0 23 = $FFFFFF

Alt use 0 7 = $FF

;place other initialization variables here
while (1<2)
;PLC in here (perhaps E STOP routine)

endwhi | e
CLOSE

Display Port - JDISP (J6) Setup

The JDISP connector (J6) allows connection of the ACC-12 or ACC-12A liquid crystal displays, or of the
Acc-12C vacuum fluorescent display. Both text and variable values may be shown on these displays
using the DISPLAY command, executing in either motion or PLC programs.

Handwheel Port — JHW (J7) Setup

The Handwheel port on the Acc5E is a convenient and cheap tool to use for an extra two encoder inputs
and two PFM outputs. The encoder input lines do not provide a method for inputting an index pulse, but
guadrature encoder input is available. The 2 PFM outputs can used be used in many different
applications including driving stepper motors or laser outputs.

I/0 Configuration 11
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Channel-Specific MACRO IC I-Variables

(For MACRO IC Channel n*, where n* = 1to 2) I-Variablesin the 16810s, 16820s, 16910s, and 16920s
control the hardware aspects of the MACRO IC “DSPGATE2" ASIC that provides the machine interface
for supplemental channels 1 and 2. Note that few of these functions are normally used on the Turbo
PMAC2s. By default, only the two encoder inputs and the two C-channel PWM/PFM outputs are used.
These |-variables are not active if the MACRO IC isnot present, orisa“MACROGATE” IC.

Encoder Input Setup

To set up a supplemental encoder channel through the thumbwheel port, there is very little software setup
involved. One parameter you will have to change is the encoder decode. ThisUMAC | variableis 168n0
or 169n0, where is the supplemental channel. Thereis firmware support for a system with 4 Acc5E’s
addressed to Macro |C #0-3 (based on the settings of S1). You could then access to 8 supplemental
encoder channels with I-variable pointers. Sinceit is possible to connect up to 16 Accessory 5Esinto a
system, there are methods available to set up additional supplemental encoders through M-Variable
pointers. Consult Delta Tau Technical Support if you wish to bring in more than 8 supplemental encoder
channels.

168n0/169n0

168n0 and 169n0 control how the encoder input signal for Channel n* (n* = 1to 2) on a“DSPGATEZ2’
MACRO IC isdecoded into counts. For MACRO ICs0Oand 2, n=n*; for MACROICsland 3, n=n* +
5 (i.e. 16810 controls MACRO IC 0 Channel 1; 16970 controls MACRO IC 3 Channel 2). Assuch, this
defines the sign and magnitude of a*“count”. The following settings may be used to decode an input
signal.

168n0/169n0 = O: Pulse and direction CW

168n0/169n0 = 1. x1 quadrature decode CW

168n0/169n0 = 2: x2 quadrature decode CW

168n0/169n0 = 3: x4 quadrature decode CW

168n0/169n0 = 4: Pulse and direction CCW

168n0/169n0 = 5: x1 quadrature decode CCW

168n0/169n0 = 6: x2 quadrature decode CCW

168n0/169n0 = 7: x4 quadrature decode CCW

168n0/169n0 = 8: Internal pulse and direction

168n0/169n0 = 9: Not used

168n0/169n0 = 10: Not used

168n0/169n0 = 11: x6 hall format decode CW*

168n0/169n0 = 12: MLDT pulse timer control (Internal pulse resets timer; external pulse latches timer)
168n0/169n0 = 13: Not used

168n0/169n0 = 14: Not used

168n0/169n0 = 15: x6 hall format decode CCW*

*Requires version B or newer of the DSPGATE2 MACRO IC.
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After setting up the decode properties you can process the datain the encoder conversion table. The
encoder counter datafor the first encoder will be located at the BaseAddress+11 from your SW1 setting.
The second channel of encoder datawill be at BaseAddress+19. The following is an example for the
encoder conversion table settings for an Accessory 5E with two encoders wired into the Handwheel port
and switch settings for a base address of $78400.

16810=7 ;x4 quadrature decode CCW

16820=7 ;x4 quadrature decode CCW

18008=%$78410 ;1/T interpolation where data is at $78411 at 9%
;entry of ECT

18009=$78418 ;1/T interpolation where data is at $78419 at
;10" entry of ECT

1903=$3509 ;Motor 9 position is now set up for position
;Feedback through the handwheel port

1904=$3509 ;Motor 9 position is now set up for velocity
feedback through the handwheel port

11003=$350a ;Motor 10 position is now set up for position
feedback through the handwheel port

11004=$350a ;Motor 10 position is now set up for velocity

feedback through the handwheel port

Alternatively, you could use the data from the following M-V ariables:

M901->X:$78411,0,24 ;encoder counter for handwheel encoder 1

M991->X:$3509,0,24 ;output from the encoder conversion table with
;1/T interpolation

M1001->X:$78419,0,24 ;encoder counter for handwheel encoder 1

M1091->X:$350a,0,24 ;output from the encoder conversion table with
;1/T interpolation

168n2/169n2 and 168n3/169n3 are used to setup the encoder capture characteristics (see Turbo Software
Reference Manual). If you are using the encoder capture function, the captured data will be located at
X:$BaseAddress+3,0,24.

PFM Output Setup

There is also very little setup needed when configuring the 2 PFM output signals on the Handwheel port
of the 5E. Variables 168n6/169n6 through 168n8/169n8 are the variables provided through firmware. You
can reference al of these variables in the Turbo Software Reference Manual.

168n6/169n6

168n6/169n6 = 0: Outputs A & B are PWM; Output C is PWM
168n6/169n6 = 1: Outputs A & B are DAC; Output C is PWM
168n6/169n6 = 2: Outputs A & B are PWM; Output C is PFM

168n6/169n6 = 3: Outputs A & B are DAC; Output C is PFM

Since we want PFM outputs we would select avalue of 2 or 3 for this variable. The output register will
then be located at address $BaseAddress+4,8,16,s for the first PFM output and $BaseAddress+12,8,16,s
for the second PFM channel.

Example for Base Address of $78400:

16816=3 ;First supplemental channel output mode
16826=3 ;second supplemental channel output mode
M902->X:$78414,8,16,S ;First supplemental output channel PFM address
M1002->X:$7841C,8,16,S ;Second supplemental output channel PFM address

I/0 Configuration 13
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Now by setting M902 or M1002 to avalue, you will see the PFM output on pins 11-18 on the handwheel
port. The maximum value of M902 or M1002 is 32767 will corresponds to a PFM value %2 the PFM
clock set by 16803. The pulse width is configured through 16804 for al of the channels at the same base
address. Reference the Turbo Software Reference Manual for al of the details of this setup.
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UMAC MACRO & I/0 BOARD CONNECTOR SUMMARY

J2. JTHW - Thumbwheel port connector: 26-pin box header connector

J3: JO - 1/Ointerface connector (32 I/O lines): 40-pin box header connector

J5: JTAG - Programming header (Factory use only)

J6: JDISP - Alphanumeric display connector: 14-pin box header

J7. JHW - Handwheel port, pulse and direction output combined: 20-pin box header
Jo: WD - Watchdog relay connector: 4-pin mini-combicon connector

J10: RHUSIN - MACRO wire-based input: 8-pin RJ45 connector (OPTB or OPTC only)
J11: RJM50UT - MACRO wire-based output: 8-pin RJ45 connector (OPTB or OPTC only)

P1. JEXP - UBUSInterface (96-pin DIN connector)
ul7: OPTO- - MACRO Fiber optic interface: 2- SC style optical connectors (OPTA or OPTB only)
XCVR

UMAC MACRO & |/0 Board Connector Summary 15
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UMAC MACRO & I/0O CONNECTOR PINOUTS

The schematic circuits shown in this section are for interface reference only. Subtle differences may exist
between the circuits shown here and the actual hardware used.

J2: JTHW — Thumbwheel Port EsEAEERATEEEE |

(26-pin Header) FESE SRR EEEE -

Front View

Pin# Symbol Function Description Notes

1 GND Common Power Supply Return

2 GND Common Power Supply Return

3 DATO Bidirect Thumbwheel DataLine O

4 SELO Bidirect Thumbwheel Select Line 0

5 DAT1 Bidirect Thumbwheel DataLine 1

6 SEL1 Bidirect Thumbwheel Select Line 1

7 DAT2 Bidirect Thumbwheel DataLine 2

8 SEL 2 Bidirect Thumbwheel Select Line 2

9 DAT3 Bidirect Thumbwheel DataLine 3

10 SEL3 Bidirect Thumbwheel Select Line 3

11 DAT4 Bidirect Thumbwheel DataLine 4

12 SEL4 Bidirect Thumbwheel Select Line 4

13 DAT5 Bidirect Thumbwheel DataLine5

14 SEL5 Bidirect Thumbwheel Select Line 5

15 DAT6 Bidirect Thumbwheel DataLine 6

16 SEL6 Bidirect Thumbwheel Select Line 6

17 DAT7 Bidirect Thumbwheel DataLine 7

18 SEL7 Bidirect Thumbwheel Select Line 7

19 n.c. Not Connected

20 GND Common Power Supply Return

21 n.c. Not Connected

22 GND Common Power Supply Return

23 n.c. Not Connected

24 GND Common Power Supply Return

25 +5V Vce Power Supply Pwr supply output from UBUS backplane

26 n.c. Not Connected

The JTHW connector provides the UMAC system with the ability to communicate either by using the thumbwheel port
protocol or by a user-created parallel means.

UMAC MACRO & 1/0 Connector Pinouts 17
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18

UMAC MACRO & 1/0 Connector Pinouts



Accessory S5SE

J4: JI/O - General Purpose I/O Port

(40-pin Header)

ﬁ.-u...-." TEEEEEL

L
|.-.|i4ti'-.-¢¢--¢¢lJ

Front View
Pin # Symbol Function Description Notes

1 1/000 Bidirect Input or Output #00
2 1/001 Bidirect Input or Output #01
3 1/002 Bidirect Input or Output #02
4 1/003 Bidirect Input or Output #03
5 1/004 Bidirect Input or Output #04
6 1/005 Bidirect Input or Output #05
7 1/006 Bidirect Input or Output #06
8 1/007 Bidirect Input or Output #07
9 1/008 Bidirect Input or Output #08
10 1/009 Bidirect Input or Output #09
11 1/010 Bidirect Input or Output #10
12 /011 Bidirect Input or Output #11
13 1/012 Bidirect Input or Output #12
14 1/013 Bidirect Input or Output #13
15 /014 Bidirect Input or Output #14
16 1/015 Bidirect Input or Output #15
17 1/016 Bidirect Input or Output #16
18 /017 Bidirect Input or Output #17
19 1/018 Bidirect Input or Output #18
20 1/019 Bidirect Input or Output #19
21 1/020 Bidirect Input or Output #20
22 /021 Bidirect Input or Output #21
23 1/022 Bidirect Input or Output #22
24 1/023 Bidirect Input or Output #23
25 1/1024 Bidirect Input or Output #24
26 1/025 Bidirect Input or Output #25
27 1/026 Bidirect Input or Output #26
28 /1027 Bidirect Input or Output #27
29 1/028 Bidirect Input or Output #28
30 1/029 Bidirect Input or Output #29
31 1/030 Bidirect Input or Output #30
32 1/031 Bidirect Input or Output #31
33 GND Common | Power Supply Return
34 GND Common | Power Supply Return
35 PHASE Output Phase Clock Output
36 SERVO Output Servo Clock Output
37 GND Common | Power Supply Return
38 GND Common | Power Supply Return
39 +5V Vcc Power Supply Pwr supply output from UBUS backplane
40 +5V Vcc Power Supply Pwr supply output from UBUS backplane

UMAC MACRO & 1/0 Connector Pinouts
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J6: JDISP - Display Port Connector 5 .
(in Heade soasait
Front View
Pin # Symbol Function Description Notes
1 +5V Vce Power Supply Pwr supply output from UBUS backplane
2 GND Common Power Supply Return
3 RS Output Read Select Connected to OUT8-
4 Vee Output LCD Display Intensity Pot adjusts between 5V and GND
5 E Output LCD Display Enable Connected to OUT7-
6 R/W- Output Read/write- Signal Connected to OUT6-
7 DB1 Bidirect DataBit 1
8 DBO Bidirect DataBit 0
9 DB3 Bidirect DataBit 3
10 DB2 Bidirect DataBit 2
11 DB5 Bidirect DataBit 5
12 DB4 Bidirect DataBit 4
13 DB7 Bidirect DataBit 7
14 DB6 Bidirect DataBit 6

Note 1: Upon aclear-reset power-up, this port will automatically output datato the LCD device.

Note 2: Thisport is designed to operate with the ACC-12 display products from Delta Tau Data Systems Inc.

Note 3: Thisport is capable of being used as an 8-bit parallel input or output.

Note 4: The value of Y:$10D0 (for Turbo UMAC) is set to $80 for ACC-12A (LCD Display). Set this register to $16 for
ACC-12C (Vacuum Fluorescent Display) or basic parallel output from the display buffer register. Set this register
to 00 if the JDISP connector is to be used as an 8-hit parallel port.
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J7: JHW - Handwheel Port, Pulse
and Direction Output Connector

(AR ELERLE BT

EEFEEEEE FD

(20-pin Header) Front View
Pin # Symbol Function Description Notes
1 GND Common Power Supply Return
2 +5V Vce Power Supply Pwr supply output from UBUS backplane
3 HW1 A+ Input Handwhee!l #1 'A+' Input
4 HW1 A- [nput Handwheel #1 'A-' Input
5 HW1 B+ Input Handwheel #1'B+' Input
6 HW1 B- Input Handwheel #1 'B-' Input
7 HW2 A+ Input Handwheel #2 'A+' Input
8 HW2 A- [nput Handwheel #2 'A-' Input
9 HW2 B+ Input Handwheel #2 'B+' Input
10 HW2 B- Input Handwheel #2 'B-' Input
11 PUL1+ Output Pulse Output #1+
12 PUL1- Output Pulse Output #1-
13 DIR1+ Output Direction Output #1+
14 DIR1- Output Direction Output #1-
15 PUL2+ Output Pulse Output #2+
16 PUL2- Output Pulse Output #2-
17 DIR2+ Output Direction Output #2+
18 DIR2- Output Direction Output #2-
19 GND Common Power Supply Return
20 +5V Vce Power Supply Pwr supply output from UBUS backplane

HW1 A1

2.2KSIP10C

1KSIP10C

HW1 B1

HW2 A2

HW2 B2

~SIP.SQCKET...
e mea SIR.SQCKET
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GND
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y U
16 16 H\’\,‘VDPD)
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r
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4 INA P=— 4 OuT-A P BL W%‘E?‘
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onp (2 onp (2 GNDO N
+5! d V
ST34CB6CF16 ST34CB7CF16
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c21 c22

Circuitry For J7 JHW Interface
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TB1: Watchdog Relay Connector

(4 pin Mini-Combicon)

ISISIY!

Front View
Pin# Symbol Function Description Notes
1 NC Relay Contact | Normally closed contact This Pin is connected to J9-2 and J9-4
when the watchdog is tripped.
2 COM Relay Contact | Watchdog Common Connected to pin 4.
3 NO Relay Contact | Normally open contact This pin is connected to J9-2 and J9-4
when the system is functioning normally.
This pin is disconnected when the
Watchdog circuit trips (error condition).
4 COM Relay Contact | Watchdog Common Connected to pin 2.
5 J9-WD
K1 3 M NC
1 4 g1
D2 | 10 L g
MMBD301LT1 D_gor 4 8
(SOT23) 1

12

3 2N7%%2

SOT
GND

FBR12NDO05

Watchdog Relay Cir cuit

J10,J11: MACRO /O (Opt. B, C)

(8 pin RJ45)
Front View
Pin# Symbol Function Description Notes

1 DATA+ Data + Differentiadl MACRO Signal. | J10: DATA+ input.

J11: DATA+ output.
2 DATA- Data - Differentidl MACRO Signal | J10: DATA- input.

J11: DATA- output.
3 Unused Unused terminated pin See schematic below.
4 Unused Unused terminated pin See schematic below.
5 Unused Unused terminated pin See schematic below.
6 Unused Unused terminated pin See schematic below.
7 Unused Unused terminated pin See schematic below.
8 Unused Unused terminated pin See schematic below.

The cable used for MACRO wired connectionsis CAT5 verified straight-through 8 conductor.

UMAC MACRO & 1/0 Connector Pinouts
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J11
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P1: UBUS Interface Connector 32 :
(96 pin EURO-Connector) I:I:::::::::I!I et et e et C
Front View on Accessory Card
Pin # Row A Row B Row C
1 +5Vdc +5Vdc +5Vdc
2 GND GND GND
3 BDO1 DATO BDO0OO
4 BDO03 SELO BDO02
5 BDO05 DAT1 BD0O4
6 BDO7 SEL1 BDO06
7 BDO09 DAT?2 BDO08
8 BD11 SEL2 BD10
9 BD13 DAT3 BD12
10 BD15 SEL3 BD14
11 BD17 DAT4 BD16
12 BD19 SEL4 BD18
13 BD21 DATS5 BD20
14 BD23 SEL5 BD22
15 BS1 DAT6 BSO
16 BAO1 SEL6 BAOO
17 BAO3 DAT7 BAO2
18 BX/Y SEL7 BAO4
19 N.C. BAO6 N.C.
20 BAO5 BAO7 CHA-
21 N.C. BAO8 N.C.
22 CSsl6- BAO9 N.C.
23 BA13 BA10 BA12
24 BRD- BA1l1l BWR-
25 BS3 MEMCSO- BS2
26 MEMCSI- RESET
27 PHASE+ IREQ1- SERVO+
28 PHASE- IREQ2- SERVO-
29 N.C. IREQS- N.C.
30 -15Vdc N.C. +15Vdc
31 GND GND GND
32 +5Vdc +5Vdc +5Vdc

1. Refer to the UBUS Specification for detailed signal descriptions.
2. Itemsshown in gray boxes represent optional UBUS backplane operation. Jumpers must be installed to use these

signals.

UMAC MACRO & 1/0 Connector Pinouts
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Ul7: MACRO Fiber Optic Connector

(OPT A, B)

(2 Socket SC-Style)

o B

Front View
Pin # Symbol Function Description Notes
1 RX Fiber Input MACRO Ring Receiver
2 TX Fiber Output MACRO Ring Transmitter
1. Thefiber optic version of MACRO uses 62.5/125 multi-mode glass fiber optic cable terminated in an SC-style
connector. The optical wavelength is 1,300nm.
2. ltispossibleto "adapt" wire to fiber operation when using OPT B.
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UMAC MACRO & I/O0 MEMORY MAPS

The diagrams bel ow shows the mapping of the registers used in the ACC-5E

here are two maps shown here: They represent the layout for the CS16- identification registers and the
CS4- Gate Array Select registers.

Identification and Configuration Register Map

I dentification Register (CS16-) TABLE

CRO & 1/0 Memory Maps
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SCLK: (Read/Write)
0 = Servo and phase clock input mode (Source is supplied from UBUS)
1 = Servo and phase clock source (power-up default)

VLTN: (Violation Status) (Read Only)
0 = No violation
1=Violation

WI/F.  (Wire/Fiber) (Read/Write)
0 = Fiber (Power-up default)
1=Wire

BANK: (Bank Select) (Read/Write)
0=Bank 0
1=Bank 1

DLB: (DataLoop Back) (Read/Write)
0 = Disabled (power-up default)
1= Enabled

BIST: (Built In Self Test) (Read/Write)
0 = Disabled (power-up default)
1= Enabled

OUTO - OUTS8: (Read/Write)
These are registered bits that operate hardware located on the circuit board (i.e. JDISP). The user
must take care not to change these bits when changing other configuration bits.

LINK FAULT-: (Link Fault Interrupt) (Read Only)
0 = ERROR- Input signal that is selected by W/F has no activity.
1=NORMAL- Input signal is present.

Vendor Codes. (Read Only Least sig. 4 bitsin 2 adjacent registers)
Vendor codes are assigned by board manufacturer per the UBUS Specification.
This board has a vendor code of 0000 0001 (the code for Delta Tau Data Systems Inc.).

Option Codes. (Read Only Least sig. 5 bitsin 2 adjacent registers)
Located in CS16- register base address + 2, these bits are set as follows:
00000 Owxyz
w : O3 strap
X : 02 strap
y : Ol strap - MACRO isinstalled
Zz:00-1=Dua gatearray 0= Single gate array

Revision Codes. (Read Only Least sig. 4 bits in base address of bank 1)
Thisregister islocated in the CS16- register base address, bank one, these bits are set as follows:
00000 Owxyz

Card Type Code: (Read Only 14 hitsin 3 adjacent registers of bank 1)

L ocated starting in CS16-register base address + 1, these bits are set by the board manufacturer to
indicate which board thisis.

Delta Tau Data Systems Inc. assigns the board number into this space as converted to
hexadecimal. Since the number of this board is 603437 the value of these registersis set to
343710=0D6D16_

MACRO IC Base Address & Register Map
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Refer to the Turbo PMAC Software Reference for a detailed description of each register used in the gate
arrays on the ACC-5E accessory card.

The table described in " S1: Dipswitch UBUS MACRO IC Base Address' section above shows the base
addresses available for the ACC-5E.

UMAC Turbo systems may have up to 16 MACRO ICs, although only 4 at any given time can support
automatic firmware functions by designation as MACRO ICs 0 — 3 (configured by 120 —123). The 16
possible base addresses are $07xy00, where ‘x’ canbe 8,9, A, or B,and 'y’ canbe 4,5, 6, or 7.

This section assumes that MACRO ICs 0 — 3 have the default base addresses of $078400, $078500,
$078600, and $078700.

Here are some practices that should be followed to simplify the user's operation of the device ports (i.e.
JDISP, JTHW) on the ACC-5E accessory card:

1. Always start the first ACC-5E card at the base address of $78400. Thisisthe first address available
for aMACRO IC (C$4-) based device and has reference examples that directly refer to this addressin
the software reference manual.

2. If multiple ACC-5E accessory cards are used in the UMAC system, plan to use the device ports on
thefirst (lowest addressed) ACC-5E.
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