D4-450 Key Features
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D4-450 CPU

The D4-450 provides all the capabilities of
the D4-430 and D4-440 CPUs, plus
several additional features such as
DirectSOFT5 IBox instructions.

Built-in CPU
communications ports

The D4-450 offers four built-in ports for
extra convenience. The 15-pin port offers
our proprietary K-sequence protocol and
is primarily used for programming connec-
tions to a D4-HPP-1  handheld
programmer or to a PC running
DirectSOFT software. It can also be used
to connect to a C-more panel or other
operator interfaces. The 6-pin phone jack
also supports K-sequence; plus, it can be a
DirectNET slave port or an ASCII output
port. The bottom 25-pin port contains two
logical ports with different pins for each
port. It is primarily a networking port that
supports  DirectNET  master/slave or
Modbus master/slave protocols. The
bottom port can be used as an ASCII
output port for connections to printers or
other devices that can accept ASCIl input.
It can also be used as a remote 1/O
Master. The Communications Ports table
on the next page has a complete descrip-
tion of each port.
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16 PID loops

The D4-450 CPU can process up to 16
PID loops directly in the CPU. You can
select from various control modes
including automatic control, manual
control, and cascade control. There are a
wide variety of alarms including Process
Variable, Rate of Change, and Deviation.
The various loop operation parameters
are stored in V-memory, which allows easy
access from operator interfaces. Setup is
accomplished  with  our DirectSOFT
Programming Software. An overview of the
various loop specifications and features is
on page 6-17.

D4-450 four built-in communication ports

Floating-point math

The D4-450 CPU supports IEEE format
floating-point math calculations.  This
feature means the D4-450 includes full
trigonometric functions and various forms
of integer/floating point number conver-
sions.

Power supplies

We offer a choice of three power supplies
for the DL450 CPU. The power supplies
are built into the CPU. Available power

supplies are:
« 110/220 VAC version - D4-450

« 24 VDC version - D4-450DC-1
« 125 VDC version - D4-450DC-2
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Note: if you are considering a D4-450 CPU to replace a CPU in an existing system, and the system uses specialty
modules with an F4 prefix, then these modules may require an upgrade to operate with the
D4-450. Contact our Technical Services group prior to placing your order for more information.

(This note does not apply to analog modules.)
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D4-450 Features

The diagrams on this page show the
various hardware features found on the

D4-450 CPU.
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ZIPLink cables and communications adapter modules
offer fast and convenient screw terminal connections
for the D4-450 lower port. RS-232/422 DIP switch
selectable. See the Connection Systems section in this
desk reference for part numbers and descriptions.

Phone Programming Port, RS232C, baud rate selectable up

Jack to 38.4Kb. Connects to DirectSOFT DV-1000,

Port 2 C-more panels, network, etc. K-sequence protocol

0 DireeINET protocol (slave only). ASCII out

15-pin Programming port, RS232C, 9600 baud, connects to

Port 0 HPP, DirectSOFT, DV-1000, C-more panels, efc. K-
sequence protocol (fixed station address=1)
General purpose port for RS232C and RS422. (RS485
Remote I/0 Master available on Port 3 only.) Baud
rate selectable via software up to 38.4K baud.
Connects to DirecfSOFT, C-more panels, network, ec.
Two logical ports (separate pins on connector).

25-pin Software selectable protocol includes:

Ports 1 Protocol Pot1  Port3

and 3 K-sequence 1
DirectNETMaster/Slave —1 —1
Modbus Master/Slave 1 —1
Modbus Master/Slave 1 1
Remote I/0 n/a —1
ASCII Out 1 1
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D4-450 communications ports pin-out
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D4-450 Fixed or Variable Scan

D4-450 Scan control
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Memory

The D4-450 has 7.5K of flash memory on
board. Upgrade to 15.5K by choosing an
optional memory carfridge. The memory
cartridge is recommended since it is remov-
able in the event of problems.

Rel. 2.1 of DirectSOFT, is required to program the D4-450.

Wide range of Comparative Contacts
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Four different types of drum sequencers

Full array of instructions

Drums 16 steps, 16 outputs
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The D4-450 supports over 200 powerful
instructions. These include:
- Four types of drum sequencers, each with
16 steps and up to 16 outputs

- Leading and trailing edge triggered one-
shots

Easily access a single bit of a V. memory location
B1450.15 B1500.3

1 (OUT
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« Bit of word manipulation

bit set, reset, etc.
( J J ) Trig functions via easy to use box instructions

I I Take the Sine
| Output Double Word
Real Number

« Trigonometric functions
« Floating point conversions

- Ibox instructions that simplify tasks such
as configuring analog modules or
performing complex math equations

Note: if you are considering a D4-450 CPU to replace a CPU in an existing system, and the system uses specialty
modules with an F4 prefix, then these modules may require an upgrade to operate with the

D4-450. Contact our Technical Services group prior to placing your order for more information.

(This note does not apply to Analog modules.)
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D4-450 PID loops

PID Loop Specifications and Key Features

Number of Loops Selectable, 16 maximum
CPU V-memory Required 32 V-memory locations per loop selected (An additional 32 V-memory locations per loop required if using Ramp/Soak)
PID Algorithm Position or velocity form of the PID equation. Optionally specify direct or reverse acting, square root of the error and error squared control.

Auto Tuning

Open loop step response method and closed loop limit cycle method.

Sample Rate

Specify the time interval between PV samples, 0.05 to 99.99 in units of seconds or minutes. If using all 16 loops, the smallest sample rate is limited to
either 0.2 seconds or (PLC scan time x number of loops).

Loop Operation Modes

Loop can be in automatic control, manual (operator) control, or cascade control. PV alarm monitoring continues when loops are in manual mode.

Ramp/Soak Up to 16 steps (8 ramp, 8 soak) per loop, with indication of Ramp/Soak step.

Square Root PV Specify a square root of the PV for a flow control application.

Limit SP Specify a maximum and minimum value for allowable setpoint changes.

Limit OUT Specify a maximum and minimum value for the output range.

Gain Specify proportional gain of 0.01 to 99.99.

Reset Specify integral time of 0.1 to 99.98 in units of seconds or minutes.

Rate Specify the derivative time, 0.00 to 99.99 seconds.

Rate Limiting Specify a derivative gain limiting coefficient to filter the PV used in calculating the derivative term (0 to 20).

Bumpless Transfer |

Bias and setpoint are initialized automatically when the loop is switched from manual to automatic. This provides for a bumpless transfer, which
reduces the chance of sharp changes in the output as a result of entering automatic mode.

Bumpless Transfer Il

Bias is set equal to the Qutput when the module is switched from manual to automatic. This allows switching in and out of automatic mode without
having to re-enter the setpoint.

Step Bias

Provides proportional bias adjustment for large se_tﬂoint changes. This may stabilize the loop faster and reduce the chance of the output going out of
range. Step bias should be used in conjunction with the normal adjusted bias operation.

Anti-windup

B‘jhe positti,on form of the PID equation is specified, the reset action is stopped when the PID output reaches 0 or 100%. Select adjusted bias or freeze
ias operation.

Error Deadband Specify an incremental value above and below the setpoint in which no change in output is made.

Error Squared Squaring the error minimizes the effect a small error has on the Loop output, however, both Error Squared and Error Deadband control may be enabled.
Alarm Specifications

Deadband Specify 0.1% to 5% alarm deadband on all alarms except Rate of Change.

PV Alarm Points gggrcti)glcﬁe\:/saallaz{mn sl?rtTtlll?sgs for low-low, low, high, and high-high conditions. You can also specify a deadband to minimize the alarm cycles when the PV

PV Deviation Specify alarms to indicate two ranges of PV deviation from the setpoint value (yellow and red deviation).

Rate of Change Specify a rate-of-change limit for the PV,

Need Temperature Gontrol?

If you're only interested in controlling temperature, then there may be a better solution than the D4-450 CPU. Check out the F4-4LTC module. This module has the capa-
bilities of our single loop controllers built into one economical module! Detailed specifications can be found later in this section. This module can directly control up to
four loops and it even includes built-in relay outputs for heater or chiller control! If you use the built-in PID capability of the D4-450 CPU, you still have to purchase the

analog input modules and the output modules (either discrete or analog) in order to complete the loop.

This can result in a much higher overall cost when compared to the F4-4LTC.

www.automationdirect.com/dl405

DL405
Analog Output
Operator Interface D4-450 CPU or iscrete Output
Setpoint Control Control Control Process
Value Equation > Qutput > Element * (heater, efc.)
(valve, etc.)
L L L L L
PID Loop Control
Block Diagram
DL405 Analog | Process Process
Input Modules | Variable jJe Variable
Input Sensor
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