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IMPORTANT!

READ BEFORE PROCEEDING!
GENERAL SAFETY GUIDELINES

This equipment is a relatively complicated apparatus.
During rigging, installation, operation, maintenance,
or service, individuals may be exposed to certain com-
ponents or conditions including, but not limited to:
heavy objects, refrigerants, materials under pressure,
rotating components, and both high and low voltage.
Each of these items has the potential, if misused or
handled improperly, to cause bodily injury or death. It
is the obligation and responsibility of rigging, instal-
lation, and operating/service personnel to identify and
recognize these inherent hazards, protect themselves,
and proceed safely in completing their tasks. Failure
to comply with any of these requirements could result
in serious damage to the equipment and the property in

which it is situated, as well as severe personal injury or
death to themselves and people at the site.

This document is intended for use by owner-authorized
rigging, installation, and operating/service personnel. It
is expected that these individuals possess independent
training that will enable them to perform their assigned
tasks properly and safely. It is essential that, prior to
performing any task on this equipment, this individual
shall have read and understood the on-product labels,
this document and any referenced materials. This in-
dividual shall also be familiar with and comply with
all applicable industry and governmental standards and
regulations pertaining to the task in question.

SAFETY SYMBOLS

The following symbols are used in this document to alert the reader to specific situations:

Indicates a possible hazardous situation
which will result in death or serious injury
if proper care is not taken.

DANGER

Indicates a potentially hazardous situa-
tion which will result in possible injuries
or damage to equipment if proper care is

not taken.
WARNING

=

Identifies a hazard which could lead to
damage to the machine, damage to other
equipment and/or environmental pollu-
tion if proper care is not taken or instruc-

CAUTION JI - tions and are not followed.

Highlights additional information useful
to the technician in completing the work
being performed properly.

NOTE

i) >

WARNING

>

External wiring, unless specified as an optional connection in the manufacturer’s product line, is not
to be connected inside the control cabinet. Devices such as relays, switches, transducers and controls
and any external wiring must not be installed inside the micro panel. All wiring must be in accor-
dance with Johnson Controls’ published specifications and must be performed only by a qualified
electrician. Johnson Controls will NOT be responsible for damage/problems resulting from improper
connections to the controls or application of improper control signals. Failure to follow this warn-

ing will void the manufacturer’s warranty and cause serious damage to property or personal injury.
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CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls’ policy for con-
tinuous product improvement, the information con-
tained in this document is subject to change without
notice. Johnson Controls makes no commitment to
update or provide current information automatically
to the manual or product owner. Updated manuals, if
applicable, can be obtained by contacting the nearest
Johnson Controls Service office or accessing the John-
son Controls QuickLIT website at http://cgproducts.
johnsoncontrols.com.

It is the responsibility of rigging, lifting, and operating/
service personnel to verify the applicability of these
documents to the equipment. If there is any question

regarding the applicability of these documents, rig-
ging, lifting, and operating/service personnel should
verify whether the equipment has been modified and
if current literature is available from the owner of the
equipment prior to performing any work on the chiller.

CHANGE BARS

Revisions made to this document are indicated with a
line along the left or right hand column in the area the
revision was made. These revisions are to technical in-
formation and any other changes in spelling, grammar
or formatting are not included.
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YK KC K4 H9 - cYy G
I: STYLE (Design Level)
MOTOR CODE
POWER SUPPLY
— for 60Hz
5 for 50Hz
— COMPRESSOR CODE*
— CONDENSER CODE*
— EVAPORATOR CODE*
* Refer to YK Engineering Guide (Form 160.75-EG1) for
— MODEL* Shell/Motor/Compressor combinations.

TABLE 1 - CONTROL PANEL APPLICATIONS

PART NUMBER

DESCRIPTION

371-02264-101

Electromechanical Starter - NEMA 1

371-02486-101

Electromechanical Starter — CE

371-02448-101

Electromechanical Starter — NEMA 4/12

371-02264-102

Solid State Starter — NEMA 1

371-02486-102

Solid State Starter — CE

371-02448-102

Solid State Starter — NEMA 4/12

371-02264-103

Variable Speed Drive — NEMA 1

371-02486-103

Variable Speed Drive — CE

371-02448-103

Variable Speed Drive — NEMA 4/12

371-02778-101

Electromechanical Starter —- NEMA 1 (P Compressors until 8/02)

371-02780-101

Electromechanical Starter — CE (P Compressors until 8/02)

371-02779-101

Electromechanical Starter —- NEMA 4/12 (P Compressors until 8/02)

371-02778-102

MOD B Solid State Starter - NEMA 1 (P Compressors until 8/02)

371-02780-102

MOD B Solid State Starter — CE (P Compressors until 8/02)

371-02779-102

MOD B Solid State Starter — NEMA 4/12 (P Compressors until 8/02)

371-02778-103

Variable Speed Drive — NEMA 1-4 (P Compressors until 8/02)

371-02780-103

Variable Speed Drive — CE (P Compressors until 8/02)

371-02779-103

Variable Speed Drive — NEMA 4/12 (P Compressors until 8/02)

371-04118-101

Electromechanical Starter —- NEMA 1 (Style F Chillers)

371-04118-102

Style B Solid State Starter - NEMA 1 (Style F Chillers)

371-04118-103

Variable Speed Drive — NEMA 1 (Style F Chillers)

371-04118-110
-111
112

Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications — no VGD — NEMA 1
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, no J7 compressor — NEMA 1
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, J7 compressor — NEMA 1

371-04119-101

Electromechanical Starter — NEMA 4/12 (Style F Chillers)

371-04119-102

Mod B Solid State Starter — NEMA 4/12 (Style F Chillers)

371-04119-103

Variable Speed Drive — NEMA 4/12 (Style F Chillers)

371-04119-110
-1
-112

Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications — no VGD — NEMA 4-12
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, no J7 compressor — NEMA 4-12
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, J7 compressor — NEMA 4-12

371-04120-101

Electromechanical Starter — CE (Style F Chillers)

371-04120-102

Mod B Solid State Starter — CE (Style F Chillers)

371-04120-103

Variable Speed Drive — CE (Style F Chillers)

371-04120-110
-111
-112

Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications — no VGD — CE
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, no J7 compressor — CE
Mod B Solid State Starter or Variable Speed Drive w/Modbus Communications and VGD, J7 compressor — NEMA 1
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SECTION 1 - INTRODUCTION

This document explains the operation of the printed cir-
cuit boards and major components of the OptiView™
Control Center to a level that allows a service technician
to troubleshoot and locate the source of a problem.

The overall system architecture is described and illus-
trated with block diagrams, which describes the gener-
al function of each component and provides the system
interface and signal flow, which must be understood
before effective troubleshooting can begin.

The operation of each printed circuit board is described
and illustrated with a block diagram that is a simplified
representation of board circuitry. The expected voltage
level at all inputs and outputs of each board for any
operating condition is provided.

Included in this document are procedures that have to
be performed at chiller commissioning or during ser-
vice. They should not be performed by anyone other
than a service technician. For example, calibration
procedures have to be performed or verified at sys-
tem commissioning or when a component is replaced.
Certain safety shutdowns require special reset pro-
cedures to be performed before the chiller can be re-
started. Since the operating program supplied in each
OptiView Control Center is universal to all applica-
tions, special setpoints, program jumpers and program
switches are required to configure the chiller for local
operating conditions.

A system commissioning checklist is provided as a ref-
erence of items to be performed during chiller com-
missioning.

Chillers that are equipped with P compressors have
certain component variances, which are noted in the
appropriate sections of this manual.

In addition to this document, several supporting doc-
uments are required to service the system. OptiView
Control Panel — Operation (Form 160.54-0O1) ex-
plains the operation of the OptiView Control Center
keypad, how to enter setpoints and explains all the
messages displayed on the OptiView Control Center

JOHNSON CONTROLS

display. The appropriate diagrams for each chiller are
shown in the associated literature table in the front
of this manual. These wiring diagrams provide com-
ponent interconnections within the OptiView Control
Center and the connections between these compo-
nents and the motor starter and chiller components.

When the chiller shuts down on a SAFETY or CY-
CLING shutdown or is being prevented from start-
ing, a message is displayed providing the reason for
the shutdown. This message, along with all the chill-
er operating conditions at the instant of the event are
stored in the microboard battery-backed memory. This
history data can be displayed or printed using an op-
tional printer. The OptiView Control Panel — Opera-
tion (Form 160.54-O1) provides a detailed description
of this message, including the conditions required to
produce the message and conditions required to restart
the chiller.

Diagnostic Routines allow service analysis of the fol-
lowing functions:

* Display

* Analog Inputs

* Digital inputs

* Digital Outputs
* Serial Data Ports

Before beginning any troubleshooting, observe the
shutdown message and retrieve the HISTORY data
of that event. Refer to the OptiView Control Panel —
Operation (Form 160.54-O1) for an explanation of the
message. The conditions required to produce the mes-
sage must be clearly understood before proceeding. (If
this is not needed, much time will be wasted). Armed
with knowledge of the overall system architecture and
the function of each printed circuit board and signal
flow provided by this manual, proceed with the appro-
priate wiring diagram listed above to trace the prob-
lem through the system. Use the Diagnostic Routines
where appropriate.
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SECTION 2 - SYSTEM ARCHITECTURE

The OptiView Control Center performs the following
functions:

* Controls chiller capacity to chill liquid to the
Chilled Liquid Temperature setpoint.

» Controls chiller solenoid valves, relays, actuators
and motor contactors per the operating program.

* Displays chiller operating conditions, alarms,
shutdown messages and history data.

* Accepts operator-programmed setpoints and con-
trols the chiller accordingly.

* Allows manual control of chiller motor contactors
and actuators.

* Monitors chiller operating conditions and shuts
down chiller when Safety or Cycling thresholds
are exceeded.

» Allows local manual start/stop and accepts start/
stop commands from remote devices, via contact
closures or serial communications.

* Allows setpoints to be changed from a remote loca-
tion via 0 to 10 VDC, 2 to 10 VDC, 0 to 20mA, 4 to
20mA, contact closures or serial communications.

* Provides chiller operating data and status to re-
mote devices via serial communications and con-
tact closures.

 Allows real-time data and history data to be print-
ed on an optional printer.

* Controls the compressor motor starter and con-
tains a printed circuit board logic that supports
Electromechanical Starters, Solid State Starters
and YORK Variable Speed Drives.

The OptiView Control Center is a microprocessor
based control system that receives analog, digital and
serial data inputs and controls analog, digital and serial
data outputs per instructions in the operating program.
A panel mounted display and touch-sensitive keypad
permit local operation.

System pressures are sensed by pressure transducers.
The output of each transducer is a DC voltage that is
analogous to the pressure input. System temperatures
are sensed by thermistors. The output of each thermis-
tor is a DC voltage that is analogous to the temperature
it is sensing. Typical output voltage range of both is 0.5
to 4.5 VDC. These are Analog Inputs to the OptiView
Control Center.

JOHNSON CONTROLS

Digital inputs are ON/OFF inputs to the OptiView
Control Center in the form of switch and relay contacts.
These inputs are 115 VAC when the contacts are closed
and 0 VAC when open. These include flow switches,
local start/stop switch, remote cycling and high pres-
sure safety device, etc.

Digital Outputs are ON/OFF outputs from the OptiV-
iew Control Center in the form of relay contacts and
triacs. The relay contacts typically switch 115 VAC and
the triacs typically switch a nominal 30 VAC. Relay
outputs include status/alarm, chiller solenoid valves,
oil heater, oil pump starter and chilled and condenser
water pump starters, etc. Triac outputs include pre-ro-
tation vane control and variable orifice control.

Serial Data is transmitted to and received from devic-
es in RS-232, RS-485 and TX/RX (opto-couple) form.

The OptiView Control Center supports three types of
starters; Electromechanical Starter, Solid State Start-
er and Variable Speed Drive. However, all OptiView
Control Centers contain the following standard compo-
nents, regardless of the starter type applied:

* Microboard
I/O (input/output) Board

* Keypad
* Display
» Power Supply

In addition to the standard components, the OptiView
Control Center contains a printed circuit board that
provides certain control and interface functions for the
starter type applied. Each starter type requires a differ-
ent board as follows:

» Electromechanical Starter — CM-2 Current Module.

* Solid State Starter (Style A) — Logic Board
Solid State Starter (Style B) — None.

* Variable Speed Drive - Adaptive Capacity Control
Board (except those VSDs that communicate with
the microboard using Modbus protocol).

* Figure 1 on page 22 through 4 are OptiView
Control Center block diagrams of the three starter
types. On each block diagram, the standard com-
ponents are shown, along with the printed circuit
board that supports the applied starter type. Fig-
ure 8 on page 29 and Figure 9 on page 30
are Operation Sequence timing diagrams of the
different starter applications.
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The microprocessor and all supporting logic circuits,
along with the memory devices containing the operat-
ing program, reside on the microboard. All chiller op-
erating decisions are made here. It receives analog and
digital inputs from the chiller and remote devices. The
analog inputs are connected directly to the microboard.
The Digital inputs are received via the I/O Board (see
description below). Under Program control, the mi-
croboard operates the relays and triacs that are located
on the I/O Board.

The control center will be equipped with one of the fol-
lowing Microboards:

* 031-01730-000 — Shipped in new production
chillers until January 2004. The program resides
in a replaceable Flash memory card. The software
version is C.MLM.01.xx.yzz. It is printed on a la-
bel adhered to the card. The Program can be up-
graded by replacing the card.

* 031-02430-000 — Shipped in new production chill-
ers from January 2004 to June 2006. The pro-
gram resides in non-removable onboard memory.
The software version is C.OPT.01.xx.yzz, and is
viewable on the DIAGNOSTICS Screen in SER-
VICE access level. The Program can be upgraded
by downloading a new program from a Program
card. Program cards are shirt-pocket-size portable
memory storage devices. This board is backward
compatible to YK chillers presently using the 031-
01730-000 Microboard.

* (031-02430-001 — Shipped in new production chill-
ers after June 2006. This is an upgraded version of
the 031-02430-000 Microboard. The upgrade is
necessary to operate with the Medium Voltage Sol-
id State Starter, Medium Voltage Variable Speed
Drive and those Variable Speed Drives and Style B
Solid State Starters that serially communicate with
the microboard using Modbus Protocol.

* 031-03630-001 — Shipped in new production chill-
ers after June 2015. This new design microboard
has additional features that will be enabled in fu-
ture software revisions. It is a service replacement
for all previous OptiView microboards.

Since the newer versions microboard are backward
compatible to earlier vintage OptiView Control Cen-
ters, earlier chillers could be equipped with a later ver-
sion microboard due to service replacement.
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The software versions (C.MLM.01.xx.yzz, C.OPT.01.
xx.yzz) or Y.OPT.01.xx.yzz are alphanumeric codes
that are interpreted as follows. Each time the controls
section or language section is revised, the respective
revision level increments.

* Y or C — Commercial chiller

* MLM - Used on Microboard 031-01730-000

* OPT - Used on Microboard 031-02430-000/-001
* 01 — YK chiller

» xx — controls revision level (00, 01, etc)

» y—language package (0=English only, I=NEMA,
2=CE, 3=NEMA/CE )

» 7z — language package revision level (00, 01, etc)

Throughout this manual, reference is made to functions
and features that are only available in certain flash
memory card revision levels (C.MLM.01.xx.xxx). To
cross reference C.MLM software to C.OPT software,
refer to the controls revision level. Software version
C.OPT.01.09.xxx is of the same controls revision level
as C.MLM.01.09.xxx. From this starting point, both re-
ceive the same updates at each revision. However, be-
ginning with the release of version C.OPT.01.15.011,
C.MLM software will no longer be revised to include
new features. Software upgrades should only be per-
formed by a Service technician.

The I/0 Board acts as an input/output device for the
microboard. It conditions the digital input signals for
the microboard and contains relays and triacs that are
controlled by the microboard to control solenoids, mo-
tor contactors and actuators. The 115 VAC digital inputs
from switch and relay contacts are converted to logic
level voltages by optocouplers. The relays have +12
VDC coils that are energized and de-energized by the
microboard. The contacts of these relays control the 115
VAC system solenoids, relays and motor contactors. The
triacs are turned ON and OFF by the microboard. The
outputs of these triacs control actuators.

Chillers equipped with the Variable Geometry Diffuser
(VGD) are supplied with and require I/O Board 031-
01743-002. This board is populated with the required
Triacs Q3 and Q4 that apply the open and close signals
to the Variable Geometry Diffuser ring actuator. See
SECTION 26 - VARIABLE GEOMETRY DIFFUSER.
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A front panel-mounted keypad allows operator and ser-
vice technician user interface. Membrane keys are used
to display chiller and system parameters, enter set-
points and perform chiller and OptiView Control Cen-
ter diagnostics. It also contains a START-RUN-STOP/
RESET switch that is used to locally start and stop the
chiller and perform manual reset functions.

A front panel mounted liquid crystal display allows
graphic animated display of the chiller, chiller subsys-
tems and system parameters. The chiller and working
components of the chiller are displayed, along with
chiller operating pressures and temperatures. The key-
pad is used to select displays showing increasing levels
of detail of chiller working components.

A self-contained power supply supplies the necessary
DC voltages for all the components within the OptiV-
iew Control Center.

Chillers equipped with P compressors and Style F and
later chillers have a different Condenser High Pressure
Safety Cutout Switch (HPCO) than supplied on other
applications. This switch is mounted on the condens-
er shell but has a different wiring interface to the I/O
Board and Motor Controller circuit. For more informa-
tion see SECTION 6 - I/O BOARD of this manual.

Also, P compressor applications and Style F and later
chillers with G, Q and H5-8 compressors are equipped
with a High Speed Thrust Bearing Limit Switch instead
of the proximity probe supplied on other compressors.
This device detects abnormal bearing position through
probe contact instead of distance measurement as per-
formed with the Proximity probe.

Style C (and earlier) chillers are equipped with fixed
speed oil pumps. Style D (and later) chillers are
equipped with variable speed oil pumps.

Style F (and later) chillers require flash memory card
version C.MLM.01.07.xxx and later and are supplied
with factory-mounted flow sensors on the evaporator
and condenser. These are electronic thermal-type sen-
Sors.

JOHNSON CONTROLS
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The operating principle of the sensor is thermal con-
ductivity. It uses the cooling effect of a flowing liquid
to sense flow. The temperature of the heated sensor tip
is sensed by a thermistor located in the tip. A second
thermistor, located higher in the tip in a non-heated
area, is only affected by changes in liquid tempera-
ture. The temperatures sensed by the thermistors are
compared. Flowing liquid carries heat away from the
heated sensor tip, lowering its temperature. The lower
temperature differential between the two thermistors
indicates the liquid is flowing. A higher differential in-
dicates no flow.

These sensors are interfaced to microboard analog
inputs. See the SECTION 3 - MICROBOARD 031-
01730-000 for a detailed explanation of this flow sen-
sor and interface.

If equipped with flash memory card version
C.MLM.01.07.xxx (and later), the chiller style/com-
pressor combination must be entered using the Chiller
Style/Compressor setpoint (See SECTION 27 - LARGE
TONNAGE CHILLER (LTC) I/O BOARD 031-02895-
000/001). Once the applicable chiller style/compres-
sor combination is entered, the program automatically
bundles the functionality and chiller control per the
entered chiller style/compressor requirements. The
various chiller style/compressor combinations are
equipped differently and have different control re-
quirements. The variables include:

* High Speed Thrust Bearing proximity sensing —
Proximity probe or Limit Switch.

* Flow Sensor — Paddle type or factory mounted
Thermal type. The paddle type applies 115 VAC
to the I/O Board Digital inputs TB4-12 (evapora-
tor) and TB4-11 (condenser) (See Figure 34 on
page 102). The factory mounted thermal type
available with Style F (and later) chillers, applies
+5 VDC to the microboard Analog Inputs at J7-
14 (evaporator) and J7-16 (condenser). For more
information, see Figure 15 on page 47.

Flash memory card version C.MLM.01.07.xxx
and C.MLM.01.07A.xxx automatically selects the
flow sensor input, either digital or analog per the
chiller style/compressor setpoint selection.
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Flash memory card version C.MLM.01.08.xxx
and later allows use of either the Thermal-type
or the Paddle-type flow sensors on Style "F" and
later chillers. With these versions, the actual flow
sensor type present must be entered using the
Flow Switch Setpoint. For more information, see
SECTION 27 - LARGE TONNAGE CHILLER
(LTC) I/O BOARD 031-02895-000/001.

* Oil Heater Outputs — Either TB1-34 or TB1-64 on
I/O Board.

* Refrigerant Level Control Default Period — Either
3.5 seconds or 10.0 seconds.

* “Oil — Variable Speed Pump-Pressure setpoint
Not Achieved” safety shutdown threshold — Ei-
ther 25 psid or 35 psid.

e Standard Coastdown Time (software version
C.OPT.01.16.xxx (and later)) — defaults to either
150 seconds or 240 seconds.

When the compressor motor is driven by an Electro-
mechanical Starter, the OptiView Control Center is
equipped with a CM-2 current module. This printed
circuit board provides current overload and power fault
protection for the compressor motor. Current trans-
formers, located in the compressor motor terminal box,
along with rectifying and calibration circuitry, provide
an analog voltage representing compressor motor cur-
rent to the CM-2 module. This signal is further condi-
tioned and provided to the microboard.

When the compressor motor is driven by a YORK solid
state starter, one of three different starters could be ap-
plied. Later production chillers are equipped with either
the Style B liquid cooled solid state starter (LCSSS) or
the medium voltage solid state starter (MVSSS).

The Style B LCSSS (Figure 3 on page 24) contains
a combination logic/trigger board in the starter cabinet
that has a serial communications interface to the mi-
croboard. Early Style B LCSSS use an Opto-coupled
interface with YORK proprietary protocol. Later Style
B LCSSS (after mid 2008) use Modbus protocol (re-
quires software version C.OPT.01.18.307 or later).
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The medium voltage solid state starter (Figure 4 on
page 25) serially communicates with the microboard
using RS-485 Modbus Protocol. Earlier vintage chill-
ers are equipped with the Style A Solid State Starter.
This starter contains a trigger board that interfaces to a
logic board that is installed inside the OptiView Con-
trol Center. The Logic board interfaces the microboard
via a multiplexed data interface.

When the compressor motor is driven by a YORK
Variable Speed Drive, there could be a Variable Speed
Drive (VSD) or a Medium Voltage Variable Speed
Drive (MV VSD) applied.

Early vintage VSDs (Figure 5 on page 26) contain
an adaptive dapacity control (ACC) board that resides
in the OptiView cabinet that interfaces the microboard
using YORK proprietary protocol serial opto-coupled
communications. The ACC board monitors system pa-
rameters and controls the VSD to drive the compressor
at the slowest speed without surging, while maintain-
ing required chiller capacity.

With the later vintage VSD (Figure 6 on page 27),
the ACC functionality resides in the microboard, the
ACC Board is not present and the VSD logic board di-
rectly interfaces the microboard using RS-485 Modbus
protocol serial communications.

The MV VSD (Figure 7 on page 28) is also inter-
faced to the microboard with RS-485 Modbus serial
communications. All Modbus protocol applications re-
quire software version C.OPT.01.16.xxx (or later).

Serial data interface to the Building Automation Sys-
tem (BAS) is through the optional E-Link Gateway.
This printed circuit board monitors the required data
from the microboard and makes it available for the
BAS network. When BAS or ISN communications is
selected as the control source, the microboard will fol-
low the E-Link Gateway commands as well.

Certain compressors are equipped with a VGD, which
is used to reduce rotating stall conditions and associ-
ated stall noise.

Stall may occur at low load conditions with high head.
A mechanical ring, located in the compressor diffuser
passage is operated to open or close the diffuser gap.

JOHNSON CONTROLS
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Stall noise is detected as gas pressure pulsations. A
stall pressure transducer, mounted in the discharge
scroll of the compressor, detects the gas pressure pul-
sations and outputs DC voltage pulsations to the stall
detector board, which converts the voltage pulsations
into an analog voltage that represents the magnitude
of the stall noise. This analog voltage is input to the
microboard where it is compared to thresholds that de-
termine if the stall noise is acceptable or unacceptable.

The VGD is pulsed toward the closed position in re-
sponse to unacceptable stall noise. Otherwise, it is
modulated to maintain the most open position pos-
sible without stall occurring. Software version
C.MLM.01.10.xxx (and later) or C.OPT.01.10.302
(and later) and 1/0 board 031-01743-002 is required
for this feature. A pre-rotation vanes position potenti-
ometer is also required to support this feature.

If the chiller is provided with a compressor motor VSD
or the optional hot gas bypass, the PRV potentiometer
for those features is used. Otherwise, a PRV potenti-
ometer is provided interfaced to the microboard.

JOHNSON CONTROLS
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After July 2009, chillers that are equipped for the hot
gas bypass, heat recovery or head pressure control op-
tions are equipped with a Large Tonnage Chiller (LTC)
I/O board. This board provides for analog and digital
inputs and outputs for these features and it communi-
cates with microboard (P/N 031-02430-00/001 COM3
RS-485 serial port using Modbus protocol.

After February 2010, chillers can be equipped with
an optional motor monitoring feature. Motor winding
temperature sensors and bearing temperature and vi-
bration sensors are interfaced to the motor monitoring
board (located in a separate box). The motor monitoring
board communicates the winding and bearing tempera-
tures and bearing vibration values to microboard (P/N
031-02430-000/001 COM3 RS-485) serial port using
Modbus protocol. These parameters are displayed.
Warning messages are displayed and safety shutdowns
occur in response to high temperature and vibration
conditions. Software version C.OPT.01.22.307 (and
later) is required for this feature.
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25

JCI COMPANY CONFIDENTIAL

JOHNSON CONTROLS



FORM 160.54-M1

ISSUE DATE: 10/25/2019

SECTION 2 - SYSTEM ARCHITECTURE

1P19560a

TJOYLNOD INVA NOILVLOY-Td €

TOYLINOD ¥3SNd4Id AYLINOID F1GVIHVA <€—
TOYLNOD 3DIHIFO F1AVIHVA <€——

SYHILYVLS dINNd Y3 LVYM YISNIANOD ANV A3 TTIHO €
440/NO ¥3LVIH 110 €
H¥31dVLS dANd 110

SINTIVA AIONTTOS ¥ITTIHO

(SHOSSTYAWOD 48-GHu ANV O ‘O HLIM SHITTIHO ¥3LVT ANV 4. TTALS
ANV SHOSSIHANOD udu) HOLIMS LINIT ONIYYIE LSNYHL 33dS HOIH

(39NSOT0 LOVLNOD) SLNIOJLIS LINIT

1INIHIND ANV dNFL 931V d3711IHD ONIAVET ALONIY
NMOQLNHS ¥3T1041NOD HOLOW

SNLVLS ONITOAD dSA dANd 110

(SNOISHIA ¥ILVT HO XXX'80"LOWIN'D NOISHIA ¥V AHOWIW HSY 14
HLIM SHITTIHO ¥31V1 ANV 4 ITALS TYNOILO ‘SHITIIHO ¥IITHV3I
ANV .3s ITALS) STHOLIMS MOTH HILVYM HISNIANOD ANV A3 T1TIHO

HOLIMS dOL1S / LHVLS VOO0
AL34VS 34NSS3dd HOIH

<€—— YO0L03.130 ¥v3T ONITO0D
> auvod [<—— NOILVygIA

ONITOAD ILOWIY
WMV /SNLVLS LM HOLON ANV wz_mmow._mu___,\_,_o_z [<—— s3uNLYH3dNIL ONIYY3E
(asA) IAIMA a33dS F1gVINVA OL <~ STUNLYHIdNIL ONIONIM
VLS HOLON YYYY STUNLYHINIL
HOSSIANOO Tho o= N Y3ISNIANOD ONILYAH
AVI3Y oVIdL vLoIa HOLIMS MOT4
Y3ISNIANOD ONILYIH
advod o/ 1 viva
WIS Qavog o | 3NVA Funssaud avan
snadon > on > IATVA AMIAOD3Y LV3IH
» % » » e e e e > 3ATVA SVO LOH
- 1NO NAN10D avdA3Ix
>
. NI MO -
NOILISOd < 3unss3ad anod
INVA—>— auvos < \ advod
auvos Hmm_vﬁww 39NSS3ad dvAd advod Od2IN . uw«.m_w_wumz_ U AVIdSIa
3Ly yq qwigas IAILdVAY IVLSAYD
dSA —— Xd 2 dsA ainoii
HOSSIdW
OSSIANOD | yivatwiims OMLNOD Quvos
QdvO8  viva Tviyas - 1000108d MHOX™ SV > HILYIANI > a1
>
T~ 1HOIMMOVE
A AKX LK
QaavE + (DAAOL-Z “OQA 0L - 0 / VW 0Z-b “YW0Z-0) SLNIOLIS LINIT LNIHENO
ANV dN3L ¥3LVM QI TTIHO ONIAVIT ILOWTY
(SHOSSTHANOD .8-SH. ANV O HLIM SHITTIHD HILY1 ANV 4. TTALS ANY
A1ddNs SHOSSIUANOD udu OL T18VIITddY LON) NOLLISOd ONIMYIE LSNYHL A33dS HOIH
¥3IMOd R NETTEAT 73A37 LNVH3OI4TH ¥ISNIANOD
SIUNSSIHd ANV STHNLYHIJNIL HITIHO
(SYITIHO ¥ILYT ANV .4, TTALS) SHOSNIS MO
10YLNOO a33dS ASA dWnd 110 <€—— IdAL-TYWHIHL QINOIT ¥3ISNIANOD ANV AITTIHD AILNNOW-ANOLOV

VLIVA TVIH3S G8Y-SYH / 2€2-SH <€—

FIGURE 5 - OPTIVIEW CONTROL CENTER - COMPRESSOR MOTOR VARIABLE SPEED DRIVE (YORK SERIAL

COMMUNICATIONS PROTOCOL)

JOHNSON CONTROLS

JCI COMPANY CONFIDENTIAL

26



FORM 160.54-M1

SECTION 2 - SYSTEM ARCHITECTURE

ISSUE DATE: 10/25/2019

1919660071

SYILYVLS diNNd ¥ILYM ¥3ISNIANOD ANV A3 TTHO €

TOY1INOD INVA NOILVLOY-Fd €—

TJOYLINOD ¥3SN4dIa AYLINOTO F1aVINVA <€—
TOHLNOD 3014I-0 F1aVIHVA <€—

440/NO ¥3LVaH IO <€—
¥3LYVLS dANd 110
SANTVA AIONTTOS H3TIIHO

WNAVIV/ SNLVLS

LHVLS HOLOW
HOSSIAIINOD 'YYY

:

(SHOSSIYANOD 48-GHu ANV D ‘Ou HLIM SHITIHO ¥3L1V1 ANV .44 TTALS
ANY SHOSSTHANOD udu) HOLIMS LINIT ONI¥YIE LSNYHL d33dS HOIH

(39NS0O10 LOVINOD) SINIOdLIS LINIT

AINTHHYND ANV dWAL ¥I1VYM A3 TIHD ONIAVIT ILONTY
NMOQLNHS ¥3TI0YINOD HOLON

SNLVLS ONITOAD ASA dINNd 110

(SNOISHIA Y3 LV HO XXX'80'LOWTIN"O NOISHIA A4V AHOWIN HSV14
HLIM SY3ITTIHO ¥31VT ANV 4 3TALS TYNOILJO ‘SHITTIHO ¥3ITdv3
ANV .3, 3TALS) STHOLIMS MO HILYM ¥ISNIANOD ANV A3 T1IHO

HOLIMS dOLS / LMVLS T¥D01

A134VS 3UNSSIHd HOIH auvos [<—— 40153130 »v319ONIM1002
<——

ONITOAD JLOWIY > ONIMOLINON NOILVXEIA

[<—— SIUNLVYHIJNTL ONINVIE
HOLIMS HOLOW 3NVA HOLOW [<€—— S3UNLVYHIJINIL ONIANIM

S3dNLvH3IdNTL

—1N0 —— —1lNno—

v

advod o/

AVI13d OVIdL avioia

HISNIANOD ONILVIH

HOLIMS MOT4

YISNIANOD ONILVIH
vivd

—>» INTVA FHNSSIHd AV3IH
VIS | quvogon

il

YY Yy

snaaon o171 [—> IATVA AM3A0D3Y 1VIH
> JNTVA SVO LOH

advod  vivaviyas

-
d314 XX
asa

(oov)

aydvod OdOIN

advos

21901
asA

HOSSIHANOD
_ vlvavieas

~ SNEAON S8¥-Sy ™

A

A

1N0O NAN102 AVdAIM

Y

NI MOY

auvos

JOVAYILNI @ AVIdSIa
VIva AV1dSIa AV1dsia IVLSAED
ainor

TouNoo | SRR >
dAV . g dAV

1HOITMOVE

A

AlddNns
d3IMOd OAAG+/ 2~/ Zh+

TOYLNOO d33dS dSA dNNd 110 <€———

(DAA0L-Z *OQA 0} - 0/ VW 0Z-1 ‘YW0Z-0) SLNIOdLIS LINIT LNIHHND
ANV dN3L ¥31VM a3TTIHO ONIAVIT 3LON3Y

(SHOSSIYINOD 48-GHu ANV .Ou HLIM SHITTIHO Y31V ANV w4 ITALS ANV
SHOSSIHINOD .du OL T18VIITddV LON) NOILISOd ONI¥YIE LSNYHL A33dS HOIH

13ATT INVHIOIES3H ¥3ISNIANOD
S3dNSSIHd ANV SFANLVHIdINTL 43 TTIHD

(SYITUHO ¥ILYT ANV .4 TTALS) SHOSNIS MO
AdAL-TVWEIHL QINOIT ¥ISNIANOD ANV I TTIHO AILNNON-AYO10V4

VLVA VIY3S G8Y-SH / 2€C-SH <€«———

(SSVdAE SYO LOH O/M ¥3SN44Ia AYLINOIO I1aVINVA)
NOILISOd SINVA NOILY1Od-3dd

FIGURE 6 - OPTIVIEW CONTROL CENTER - COMPRESSOR MOTOR VARIABLE SPEED DRIVE (MODBUS

SERIAL COMMUNICATIONS PROTOCOL)

27

JCI COMPANY CONFIDENTIAL

JOHNSON CONTROLS



FORM 160.54-M1

ISSUE DATE: 10/25/2019

SECTION 2 - SYSTEM ARCHITECTURE

141956007

TOYLINOD INVA NOILVLOY-IHd €—

TOYLNOD d3SNdd4Id AYLINO0TO F19VIHVA <€—
TTOYLNOD 3DI4IY0 FTGVIHVA <€——

SYILHVLS diNNd ¥ILVYM Y3ISNIANOD ANV I TTIHO €
440/NO ¥3LVIH IO €
¥3ILYVLS dANd 10

SANTVA AIONTTOS d3TTIHO

(SHOSSIHINOD 48-GH. ANV O ‘Ou HLIM SHITIHO ¥3LV1 ANV 4. TTALS
ANV SHOSSTHANOD udw) HOLIMS LINIT ONI¥YIE LSNYHL d33dS HOIH

(3¥NS0O1D LOVLINOD) SLNIOJLIS LINIT

LNIHIND ANV dNFL 931VM A3TTIHO ONIAVIT 3LONIH
NMOQLNHS 437104 LNOD HOLON

SNLVLS ONITOAD ASA dANd 110

(SNOISHIA HILYT HO XXX'80'LO'WTA'D NOISHIAA QHVO AHOWIIN HSV 14
HLIM SHITTIHO Y31V ANV 4 ITALS TYNOILJO ‘SHITIIHO ¥3ITdv3
ANV 3. FTALS) STHOLIMS MOT4 ¥ILYM ¥ISNIANOD ANV A3 TIHD

HOLIMS dOL1S / 18V1S TvOO1

Al34VS 3HNSS3¥d HOIH auvos l«— 40193130 3v319NI100D
WYYV / SNLVLS ONITOAD ILONTY > ONIMOLINOW [<—— NOILvygIA
l<——
wolon | < Snina neee
1¥V1S HOLOW
¥OSSIUAINOD A SIUNLYHIdNTL
—1N0 —— —1NO0— HISNIANOD ONILVIH
AV OvidL HOLIMS MO14
Y3ISNIANOD ONILVIH
advodga o/ | VIV «
IVIN3S - —> JATVA IHNSSIHd AVIH
A A A A snagaon > om/%_.m__ O L > 3nv awanoom Lvau
> 3ATVA SVO LOH
Y <
1NO NAN102 avdAIN
NI MOY i
(0ovw) Javog
advod OdOIN JOV4YILNI @ AVIdSIa
ENN viva Avidsia Avidsia VLSANO

a33ds 31gVINVA ainoin

I9VLTI0A WNIAIW . vivaviEs HOMLNOD advosg
<~ SN9aon S8v-sa” > HILHIANI >

dNV dAV1
1HOIMMOVE
A \

AlddNs
d3aMOd OAAG+/ 2L~/ 2L+

TOYLNOD d33dS ASA dWNd 110 <€———
VLVA VYIS G87-SH / 2€2-SH <€«——

(DaN0L-Z *OAA O - 0/ VW 02Z- ‘YWO0Z-0) SLNIOJLIS LINIT LNIHENO
ANV dNFL ¥31VM a3T7IHO ONIAVET 3LONIY

(SHOSSIHUANOD 48-GHu ANV WO HLIM SHITTIHO ¥ILYT ANV udu ITALS ANV
SHOSSIHUANOD udu OL F18VOITddY LON) NOILISOd ONI¥YIE LSNYHL 33dS HOIH

T3ATT INVHIOH 4T3 Y3SNIANOD
SAINSST™d ANV SFANLYHIdNTL Y3 T1IHD

(SHITIHO ¥ILYT ANV udu TTALS) SHOSNIS MO
IdALTIVINYIHL AINDIT Y3ISNIANOD ANV A3TT1IHO d3LNNONW-AHOLOVA

(SSYdAE SYO LOH O/M ¥3SN44Ia AYLIN0ID I1gVINVA)
NOILISOd SaNVA NOILVL1OY-3dd

JOHNSON CONTROLS

JCI COMPANY CONFIDENTIAL

FIGURE 7 - OPTIVIEW CONTROL CENTER - COMPRESSOR MOTOR MEDIUM VOLTAGE VARIABLE SPEED
DRIVE

28



FORM 160.54-M1

ISSUE DATE: 10/25/2019 SECTION 2 - SYSTEM ARCHITECTURE

TIMING DIAGRAM - CHILLERS EQUIPPED WITH FIXED SPEED OIL PUMP (STYLE C)

DISPLAY AUTO ZEROING DIFFERENTIAL
MESSAGE <—>| OIL PRESSURE TRANSDUCERS
"SYSTEM RUN" . .
l«— | > ENERGIZE (OPEN) HIGH SPEED
| | THRUST SOLENOID
1
. ; I l«———— >+ ENERGIZE (OPEN) LIQUID LINE, VENT LINE
SYSTEM PRELUBE' /—— . — mubom | | AND OIL RETURN SOLENOIDS
™ "VANES CLOSING | | | | DIsABLED | ** VANES CLOSING - TIME
SHD SRS, | | L i | >~ DEPENDENT ON INITIAL
| | | | | | | VANE POSITION
| | | | | |
I N T B L N\
| | Da— : : L—>1- OIL PRESSURE CHECK
"SYSTEM I I I I I I |
COASTDOWN" | | | | | | | |
|
| | | | | | | |
| l<— | | | , > OILPUMP ON
T A T L
"SYSTEM | | | | | | | |
SHUTDOWN" | | | | | FLOW | : | |
<« I : FBYPASS | | | | 150 SEC. |
: l : : : SWITCH : | I<—>I (2.5 MIN) :
0 10 13 45 50 65 110 VANES VANES 1800
START (0.17) (0.22) (0.75) (0.83) (1.08) (1.83) START CLOSED (30)
TO RESTART
CLOSE LD06501

TIME IN SECONDS (MINUTES)

** Only applicable to the following shutdowns. When any of these shutdowns
are performed, the vanes are driven fully closed before the starter is

TIMING DIAGRAM - CHILLERS EQUIPPED WITH de-energized. When the vane motor switch closes (or 210 seconds from

start of vane closure have elapsed), the starter is de-energized.
VARIABLE SPEED OIL PUMP 1. Low Water Temperature; 2. Multi-Unit Sequence (TB4-9); 3. Remote/
(STYLE D/E/F) Local Cycling (TB4-13); 4. Internal Time Clock; 5. Remote Stop (TB4-8);

6. Remote Stop (ISN serial port). Operator initiated Soft Shutdown (Flash
memory card version C.MLM.01.06.xxx and later or

DISPLAY AUTO ZEROING DIFFERENTIAL ~ C.MLM.04.02.xxx)
MESSAGE <«—>| OIL PRESSURE TRANSDUCERS
"SYSTEM RUN" T
| ENERGIZE (OPEN)
| , OIL RETURN SOLENOID AND LIQUID LINI
l«——{—>+ SOLENOID MPRESSOR ONLY
"SYSTEM PRELUBE" , MAN. OIL | - SOLENOID (I €O SSOR ONLY)
< | : ——>—PUMP | |
VANES CLOSING | | | | DISABLED | ** VANES CLOSING - TIME
BEFORE | | | | | «——>1- DEPENDENT ON INITIAL
SHUTDOWN | | I | i VANE POSITION
| | | | |
| | | | | | —\
l l :: : : : > OIL PRESSURE CHECK
"SYSTEM I I I I I |
COASTDOWN" | | | | | |
| | | | | | |
| l<— | | i ——>— OlL PUMP ON
| | | | | |
- I . |
SHUTDOWN" | | | | FLOW | : | | |
<1 b | BYPASS | | | | 150 SEC. |
l l l l SWITCH l | }4—»{ (2.5 MIN) l
0 10 13 45 50 110 VANES VANES 1800
START (0.17) (0.22) (0.75) (0.83) (1.83) START CLOSED (30)
TO RESTART
CLOSE
TIME IN SECONDS (MINUTES) LD06502

FIGURE 8 - OPERATION SEQUENCE TIMING DIAGRAM (ELECTROMECHANICAL AND SOLID STATE
STARTER APPLICATIONS)
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TIMING DIAGRAM - CHILLERS EQUIPPED WITH FIXED SPEED OIL PUMP (STYLE C)

DISPLAY AUTO ZEROING DIFFERENTIAL
MESSAGE <—>] OIL PRESSURE TRANSDUCERS
"SYSTEM RUN" ' T
l«——+ >} ENERGIZE (OPEN) HIGH SPEED
: : THRUST SOLENOID
I
. . [ l<«————>+ ENERGIZE (OPEN) LIQUID LINE*, VENT LINE
SYSTEM PRELUBE . 1 MAN.OIL : | AND OIL RETURN SOLENOIDS
«—+—+—+—>+—PpUMP [
**"WVANES CLOSING : : : : DISABLED : ** VANES CLOSING - TIME
BEFORE | | | | | | :<—>— DEPENDENT ON INITIAL
SHUTDOWN | | | | | | | VANE POSITION
| | | | | |
I T B L N\
: : :: : : : : > OIL PRESSURE CHECK
"SYSTEM | | | | | I |
COASTDOWN" | | | | | | |
I I B B L
: i: ; ; ; ; , >1— OIL PUMP ON
|
"SYSTEM | | | | | | |
SHUTDOWN" | | | | | FLOW | | | |
<« e | FBYPASS | | | 150 SEC. |
: : : : : SWITCH : | }4—»{ (2.5 MIN) :
0 10 13 45 50 65 110 VANES VANES I_| 600
START (0.17) (0.22) (0.75) (0.83) (1.08) (183) START CLosED I (10)
TO RESTART
CLOSE (F FIVE SUCCESSIVE )\ s TeR FIFTH
RESTARTS HAVE NOT
TIME IN SECONDS (MINUTES) OCCURED) SUCCESSIVE RESTART)

LD06503
* The Liquid Line solenoid will only be energized during this period when
the oil temperature reaches > 140°F. It will then be de-energized when
the temprature is less than 135°F.

TIMING DIAGRAM - CHILLERS EQU IPPED WITH ** Only applicable to the following shutdowns. When any of these shutdowns

are performed, the vanes are driven fully closed before the starter is
VARIABLE SPEED OIL PUMP de-energized. When the vane motor switch closes (or 210 seconds from

start of vane closure have elapsed), the starter is de-energized.
(STYLE D/E/F) 1. Low Water Temperature; 2. Multi-Unit Sequence (TB4-9); 3. Remote/
Local Cycling (TB4-13); 4. Internal Time Clock; 5. Remote Stop (TB4-8);

DISPLAY AUTO ZEROING DIFFERENTIAL - o
6. Remote Stop (ISN serial port). Operator initiated Soft Shutdown (Flash
MESSAGE <—>{ OIL PRESSURE TRANSDUCERS  \16mory card version C.MLM.01.06.xxx and later or C.MLM.04.02.xxx)
"SYSTEM RUN" I
: ENERGIZE (OPEN)
| , OIL RETURN SOLENOID AND LIQUID LINE
"SYSTEM PRELUBE" | AN OIL :<——>:— SOLENOID (J COMPRESSORS ONLY)
. «——+—+——>1—PUMP | |
VANES CBLE'?g'F’{“S | | | | DISABLED | * VANES CLOSING - TIME
SHUTBOWR" | | | | | :«—»— DEPENDENT ON INITIAL
| | | | | | VANE POSITION
| | | | |
N N R L —\
I I :: : : : >+ OIL PRESSURE CHECK
"SYSTEM I | I I I |
COASTDOWN" ' ' ' ' ' |
| | | | | |
| | | | | | |
: : < ; ; ; , : > OIL PUMP ON
|
"SYSTEM | | | | | | |
SHUTDOWN" | | | | FLOW | : | | |
<~ > | BYPASS | | | | 150 SEC. |
: l : : SWITCH : | }4—»{ (2.5 MIN) :
0 10 13 45 50 110 VANES VANES 600
START (0.17) (0.22) (0.75) (0.83) (1.83) START CLOSED (10)
TO RESTART RESTART
CLOSE (IF FIVE SUCCESSIVE "o e o
TIME IN SECONDS (MINUTES RESTARTS HAVE NoT
( ) OCCURED)  SUCCESSIVE RESTART)

LD06504
FIGURE 9 - OPERATION SEQUENCE TIMING DIAGRAM (COMPRESSOR MOTOR VARIABLE SPEED
DRIVE APPLICATIONS)
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SECTION 3 - MICROBOARD 031-01730-000

Microboard (P/N 031-01730-000) is supplied in new
production chillers until January 2004.

The microboard contains the operating software (pro-
gram), microprocessor, and supporting circuits for the
microprocessor.

The Program is a set of instructions to control the
chiller, the display and peripheral devices. It also con-
tains the Safety and Cycling shutdown thresholds (non
changeable) and display messages and screens. It is
stored in a memory device called a Flash Memory
Card, which is a type of non-volatile memory that can
be read from or written to, but requires the locations to
be erased before they are written to. With the exception
of a write/read sequence that occurs during the boot-up
process explained below, this device is used primarily as
read-only in this application.

A write protect switch is located on the left edge of the
card as shown in Figure 11 on page 40. It must be
placed in the Write Enabled position to allow success-
ful boot-up. The card is located in socket location U46
(See Figure 10 on page 39). It connects to the board
via an elastomeric connector that is a silicon rubber
strip embedded with silver conductors. The card can be
removed from its socket by using the thumb to press
down on the socket’s plastic tension spring. The card
is installed by inserting it into the socket/holder and
pressing on the surface of the card until it snaps into
place.

The memory card is a replaceable component. Refer
to YORK Renewal Parts - OptiView Control Center
(Form 160.54-RP1). The version of the memory card is
an alpha-numeric code that represents the application
and revision level. The version is printed on a label ad-
hered to the memory card’s surface. The version code
is as follows:

JOHNSON CONTROLS

C.MLM.nn.nn.nnn
|—Language Package Revision Level

(00, 01, etc.)

Language Package*
(0=English only, 1=NEMA 1-4, 2=CE)
Controls Revision Level (00, 01, etc.)
Chiller Type
(01=YK (all compressors after 8/02),02=YT,
03=YS, 04=YK (P compressors before
8/02), 05=YR)
Centrifugal Chiller

Commercial Chiller

* Refer to YORK Renewal Parts List 160.54-RP1 for available
languages.
1 = Supplied in new NEMA 1-4 OptiView Control Centers but can
be retrofit to any OptiView Control Center.
2 = Supplied in new CE (European Community) OptiView
Control Centers but can be retrofit to any OptiView Control
Center.

There are two flash memory cards available. The dif-
ference between them is the different languages that
can be displayed on the display screens. Language
selection is performed on the USER screen following
instructions in OptiView Control Panel — Operation
(Form 160.54-O1). Not all languages are available.
Refer to YORK Renewal Parts - OptiView Control
Center (Form 160.54-RP1) for list of available flash
memory cards and display languages.

IMPORTANT! — Not all versions of
flash memory cards are compatible with
revision E (and later) microboards or all
BIOS EPROMs. If an incompatible ver-
sion is used, the initialization (boot-up)
process will not complete and the chiller
will not run! Refer to YORK Renewal
Parts - OptiView Control Center (Form
160.54-RP1) and Service Replacement
paragraph in this manual.

NOTE
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Flash memory cards are revised to add new features,
enhancements and program corrections. Each time
they are revised, the revision level of the affected por-
tion of the program (controls or language) increments.
Each time they are revised, a Service Information Bul-
letin is issued that describes the new features. Those
bulletins that have been issued to date are located at the
rear of this manual.

The microprocessor controls the chiller by reading and
executing the Program instructions in a sequence de-
termined by the Program. Under Program control, the
microprocessor reads the Analog and Digital inputs to
determine the operating conditions and controls Digi-
tal Outputs based upon these inputs. These inputs are
compared to stored thresholds to determine if a Safety
or Cycling shutdown is required. If a threshold has
been exceeded, a shutdown is performed and the ap-
propriate message is retrieved from the Program and
displayed on the Liquid Crystal Display.

As operating conditions require, status messages are
retrieved and displayed. The keypad is read as Digi-
tal inputs, when an operator presses a key to request a
display; the microprocessor interprets the request, re-
trieves the display from the Program and displays it.
The Program assembles data in the correct format for
transmission through the serial data ports to peripheral
devices. The Program also instructs the microproces-
sor to respond to requests from peripheral devices for
serial data transmissions.

The Watchdog circuit monitors the +5 VDC supply
from the external Power Supply to determine when a
power failure is occurring. Just before the supply de-
creasing to a level where the microprocessor and sup-
porting circuits can no longer operate, it applies a reset
signal to the microprocessor.

The microprocessor responds by de-energizing the
run digital output through the FPGA, shutting down
the chiller and retrieving the POWER FAILURE mes-
sage from the Program and sending it to the Display
Controller for display. Similarly, when power is first
applied after a power failure, it maintains the micro-
processor in a reset state until the +5 VDC has returned
to a sufficient level.

The watchdog circuit also ensures that all the program
instructions are being performed and that the Program
has not latched-up, bypassing important safety thresh-
olds. If the Program has latched-up, the microproces-
sor initiates a safety shutdown and displays WATCH-
DOG - SOFTWARE REBOOT message.
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The BIOS EPROM (basic input/output system erasable
programmable read only memory) is a memory device
that contains the bootstrap or power-up program. It is
located in socket location U45. This EPROM is replace-
able. Refer to YORK Renewal Parts - OptiView Control
Center (Form 160.54-RP1). The EPROM version is an
alpha-numeric code that represents the application and
revision level. The version is printed on a label adhered
to the EPROM’s surface. The version code is as follows:

C.MLM.__ 00._XX.

Revision level. Increments 01, 02 etc.
YK Chiller BIOS EPROM
Centrifugal Chiller

Commercial Chiller

Early vintage chillers were equipped with BIOS EPROM
(P/N 031-01796-001). It is no longer used and was su-
perseded by BIOS EPROM (P/N 031-01796-002).

IMPORTANT! EPROM (P/N 031-01796-
002) is not compatible with all versions
of flash memory cards. Refer to Service
Replacement on page 38 for more in-

NOTE || formation.

When power is applied to the OptiView Control Center
following a power failure, the microprocessor executes
the instructions in the BIOS EPROM program to ini-
tialize, configure and start operation of certain mi-
croboard components before the main program (stored
in the flash memory card) is started.

Depending upon the application, the microboard could
be equipped with an EPROM with 128K, 256K or
512K capacity. Microboard Program Jumper JP38
must be positioned according to the actual EPROM in-
stalled. See Program Jumpers on page 42.
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There are five steps to the boot-up process. During
the boot-up process, there is a visual indication as
each step is performed, followed by a pass/fail status
of the step. On the microboard, a green LED (CR17
- Pass) flashes to indicate the step was successful. If a
step is unsuccessful, a red LED (CR18 - Fail) flashes
and the boot-up process terminates. The execution and
pass/fail status of Steps 3 through 5 are displayed on
a white keypad display screen as they are performed.
This white display screen also lists the BIOS EPROM
version. The steps of the boot-up process are listed in
the following heading along with the LED activity as-
sociated with each step.

BOOT-UP STEP AND DESCRIPTION

The steps of the boot-up process are as follows:
1. First initiate table complete

Registers in the microprocessor are configured to al-
low it to perform basic memory read/write functions.

2. FPGA configuration

The Field Programmable Gate Array (FPGA) is
configured to process Digital inputs and Outputs.

3. Mini-card signature test

A location in the Flash memory card that contains
a code identifying the Manufacturer is compared
to other locations that contain the manufacturer’s
name. If these values are the same, it is “pass”. If
they are different, it is “fail”.

4. Mini-card checksum

The Flash memory card checksum is calculated
and compared to the checksum value that is stored
in the Card at the time the Card was initially pro-
grammed at the YORK factory. If both values are
the same, it is considered “pass”. If the calculated
value is different than the stored value, it is con-
sidered “fail”.

5. BRAM quick test

Test data is written to and then read from several
memory locations to verify BRAM operation.

JOHNSON CONTROLS
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LED Indicators

When power is applied to the OptiView Control Cen-
ter, both the red (CR18 - Fail) and green (CR17 - Pass)
LED's simultaneously illuminate for 1 second, then the
Boot-up process begins in the following sequence:

TABLE 2 - BOOT-UP LED INDICATORS

STEP PASS FAIL
1 Green on, Red off Watchdog will initiate
a re-boot.
2 Green flash once | SoCtUP process hals.

One red flash repeating.

Boot-up process halts.

flash .
3 Green flash once Two red flashes repeating.
Boot-up process halts.
4 Green flash once Three red flashes repeating.
5 Green flash once Boot-up process halts.

Four red flashes repeating.

When all steps have been completed, the LED’s will
then illuminate or extinguish, as long as power is ap-
plied, according to the settings of Microboard Program
Switches 7 and 8 as follows:

Green (CR17)

Program SW 7 set to 50Hz — extinguishes
60Hz — illuminates

Red (CR18)
Program SW 8 set to Standard — illuminates
Enhanced — extinguishes

The BRAM (battery backed random access memory)
is a memory device that contains a battery that pre-
serves the data during power failures. It is a replaceable
part. Refer to YORK Renewal Parts - OptiView Con-
trol Center (Form 160.54-RP1). It is located in socket
location U52. The microprocessor stores the setpoints
programmed by the Operator or Service technician,
History Data and other data that requires preservation,
in this device. Also, the day of week, time of day and
calendar date time-keeping are done here.
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Program Jumpers/Program Switches

The Program Jumpers and Program Switches are
used to alter the program operation or configure the
microboard hardware for specific operation. This al-
lows the Program and Microboard to be universal
for all standard applications. See SECTION 4 - MI-
CROBOARD 031-02430-000 AND 031-02430-001 for
the function of each jumper and switch. The position of
some jumpers can be determined by the Service techni-
cian to meet the desired operation. Others must be po-
sitioned according to the requirements of the size, type
or style of components and thus are determined by the
YORK factory. Some jumpers are plastic sleeves with
metal inserts that are inserted over 2-prong or 3-prong
conductors. Others are wire bridges that are either cut
or left in place. The program switches are miniature
switches that are placed in the ON or OFF position.

Keypad Interface

The keypad is read via J18. The keypad is a matrix of
conductors arranged in rows and columns (See Figure
50 on page 124 and Figure 51 on page 125). There
are 4 rows and 8 columns. When a key is pressed, the
conductors are pressed together at that point, creating
continuity between the row conductor and the column
conductor. The keypad is read by applying a logic low
to a row while leaving +5 VDC pull-up on all other
rows. The microprocessor then reads the 8 columns.
If any column has a logic low on it, the key corre-
sponding to that coordinate (row, column) is being
pressed. The microprocessor reads the entire keypad
by repeating this routine beginning with row 1 and
ending with row 4. The entire keypad is continually
read while the Control Center is powered. See SEC-
TION 10 - KEYPAD of this manual for details of the
keypad.

CM-2 Board or Style A Solid State Starter
Interface

The microboard retrieves certain operating parame-
ters (via J10) from the compressor motor starter con-
trol board (CM-2 Current Board for Electromechani-
cal starter or Style A Solid State Starter Logic Board).
See the appropriate section of this manual for detailed
explanation of each board.
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Both boards contain an 8 channel multiplexer. The
microprocessor sequentially and continually reads
channels 0 through 7. It reads each channel by ap-
plying a 3-bit binary address to the multiplexer. A 0
to 5 VDC analog value is returned from each chan-
nel. The function of each is in the Table 3 on page
34. The microprocessor determines which board,
and therefore which starter is present, by the value
returned from channel 0. Since channels 0 through 6
are grounded, the CM-2 board returns a 0 VDC value.
The Solid State Starter Logic Board returns a value
more than 0.41 VDC to +5 VDC. If the value is less
than 0.4 VDC, it indicates the starter is an Electro-
mechanical (EM) starter and the microprocessor then
reads channel 7 to retrieve the peak motor current val-
ue. A value more than 0.4 VDC indicates the starter is
an A style Solid State Starter and the microprocessor
reads channels 1 through 7.

In the solid state starter, channel 0 indicates the starter
size (model) and voltmeter range (300 VAC or 600
VAC). Channel 1 is a hardware generated 100% FLA
(prevents pre-rotation vanes from further opening) or
104% FLA (closes pre-rotation vanes until motor cur-
rent is less than 102%) current limit override com-
mand that overrides normal pro-rotation vanes con-
trol. Channels 2 through 4 are analog voltages that
represent phase A, B and C motor current. The high-
est phase Channels 5 through 7 are analog voltages
that represent Phase A, B and C line voltage. The ad-
dresses and associated data are shown in the following
table.

TABLE 3 - ADDRESSES AND ASSOCIATED DATA

MOD A SOLID STATE
CM-2 Board STARTER LOGIC Board
ADDRESS DATA ADDRESS DATA
0 starter model /
. voltmeter range
Grid -
0-6 1 currrent limit
command
o4 phase C, B, A
7 Peak Motor motor current
Current phase A, B, C
5-7 .
line voltage
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Style B Solid State Starter or Variable Speed
Drive Interface

If equipped with either of these drives, the drive is in-
terfaced to the microboard via the Opto-Coupled COM
5 serial data port (J15). The serial data is represented
by +5 VDC and 0 VDC logic levels. The TX data to the
drive is located at J15-1 and J15-2 is RX data from the
drive. See SECTION 13 - SOLID STATE STARTERS
and SECTION 14 - ADAPTIVE CAPACITY CONTROL
BOARD for details of this interface.

Printer Interface

An optional Printer can be connected to COM1 RS-
232 serial data port (J2). TX data to the printer is lo-
cated at J2-4 and J2-2 is the DSR (Data Set Ready or
busy) signal from the printer. Signal levels are standard
RS-232. The microboard sends data to the printer at
the selected baud rate until the printer buffer becomes
full, whereupon the printer asserts its Busy signal. The
microboard suspends data transmission until the print-
er can accept more data. Each printer must be setup/
configured to operate properly with the microboard.
The Baud, Data Bits, Parity and Stop Bits must be pro-
grammed on the COMMS Screen. Other printer setup
is performed on the Printer Screen. Refer to OptiView
Control Panel — Operation (Form 160.54-01) for de-
tails of available printers and printer setup instructions.

E-Link Gateway Interface

An optional E-Link Gateway printed circuit board can
be connected to the COM 4B RS-232 serial data port
(J2). J2-7 is TX data to the E-Link Gateway. The RX
data is located at J2-6. Signal levels are standard RS-
232. The E-Link Gateway polls system pressures, tem-
peratures and status from the microboard. It holds it
for retrieval by third-party devices. See SECTION 18 -
OIL PUMP VARIABLE SPEED DRIVE of this manual.

Digital inputs

The 1/0 Board converts the 115 VAC inputs to logic
level inputs for the microboard at J19. A 115 VAC input
to the I/0 Board is converted to a logic low (less than 1
VDC). A 0 VAC input to the I/0O Board is converted to
a logic high (more than 4 VDC). See SECTION 6 - I/O
BOARD of this manual for details of the I/O Board.
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Digital Outputs

The microboard controls 115 VAC relays and solenoids
via the I/O Board (via J19). The I/O Board contains
+12 VDC relays that isolate the microboard low volt-
age circuits from the 115 VAC device coils. Solid state
switching devices are used to control the relays. The
microboard energizes the +12 VDC relays by applying
a ground to the coil input. They are de-energized by
opening the ground path. The contacts of these relays
switch 115 VAC to system relays and solenoids. The
outputs that control the chilled liquid pump and com-
pressor motor starter have anti-chatter (anti-recycle)
timers associated with them. The output that controls
relay KO is not allowed to change at a rate greater than
once every 10 seconds. The output that controls relay
K13 is not allowed to change at a rate greater than once
every 20 seconds.

The microboard controls actuator motors via triacs on
the 1/0 board. Each actuator has an open winding and
a close winding. Current flowing through a winding
causes the actuator to rotate in the respective direc-
tion. Each winding is controlled by a triac. The triac is
turned on to allow current to flow through a winding.
The microboard turns on the triac by applying a logic
low (less than 1 VDC) to the triac driver on the I/O
board. It turns it OFF by applying a logic high (more
than 4 VDC). See SECTION 6 - I/0O BOARD of this
manual for details of the /O Board.

Analog Inputs

System pressures, in the form of analog DC voltages,
are input from Pressure Transducers. See SECTION 20
- PRESSURE TRANSDUCERS of this manual. Formu-
las and graphs are included to calculate the expected
transducer output voltage for a given pressure input.

System temperatures, in the form of analog DC volt-
ages, are input from thermistors. See SECTION 21
- TEMPERATURE THERMISTORS of this manual.
Included are tables to convert the expected output volt-
age for any temperature applied to the thermistor.
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Style F (and later) chillers are supplied with factory-
mounted flow sensors on the evaporator and condenser
(Software version C.MLM.01.07.xxx (and later) is re-
quired for this feature. These are electronic thermal-
type sensors. The operating principle of the sensor is
thermal conductivity. It uses the cooling effect of a
flowing liquid to sense flow. The temperature of the
heated sensor tip is sensed by a thermistor located in
the tip. A second thermistor, located higher in the tip in
a non-heated area, is only affected by changes in liquid
temperature. The temperatures sensed by the thermis-
tors are compared. Flowing liquid carries heat away
from the heated sensor tip, lowering its temperature.
The higher the flow rate, the lower the tip temperature
and therefore a lower differential between thermistors.
Lower flow rates remove less heat from the tip allow-
ing a higher tip temperature. The lower the flow, the
greater the differential between thermistors.

The sensor is vendor-calibrated to turn ON its output
at a flow rate of 20cm (0.6 ft.) / second, this is the
setpoint. There are 11 LED’s on the sensor that reflect
the measured flow rate. The center located amber LED
illuminates at the setpoint flow rate (and above). The
4 LED’s to the left of the amber reflect flow rates be-
low the setpoint. The 6 LED’s to the right of the amber
reflect flow rates above the setpoint. As the flow rate
decreases from the setpoint, the LED display moves to
the left. As the flow rate increases above the setpoint,
the LED display moves to the right.

The sensor operates from a 24 VAC power source and
has a solid state relay output. On each sensor, one side
of the solid state relay output (pin 2) is connected to the
microboard +5 VDC and the other side (pin 4) is con-
nected to a Microboard Analog Input (See Figure 15 on

page 47).

After power is applied, there is a thermal warm-up period
of up to 20 seconds. During this time, the output could
be unstable. When the setpoint (or greater) flow rate is
sensed, the solid state relay output is turned ON causing it
to conduct current through the 7.5K ohm Microboard load
resistor to the +5 VDC. This applies more than +4 VDC
to the microboard input evaporator J7-14; condenser J7-
16). When a flow rate less than the setpoint is sensed, the
solid state relay output is turned OFF, resulting in no con-
duction through the load resistor. This applies less than 1
VDC to the microboard input. To determine the state of
the solid state relay, first confirm that +5 VDC is present
at pin 2 of the flow sensor. Then connect a voltmeter from
Microboard J7-14 (evaporator) or J7-16 (condenser) to
Microboard TP1(ground).
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Software version C.MLM.01.08.xxx (and later) allows
either the Thermal-Type sensors connected to the mi-
croboard Analog Inputs or the Paddle-Type sensor con-
nected to the /O Board Digital inputs. (See the Flow
Switch setpoint in SECTION 33 - SYSTEM CALIBRA-
TION, SERVICE SETPOINTS, AND RESET PROCE-
DURES). To ensure that the program reads the correct
input for the flow sensor type present, the Chiller Style/
Compressor setpoint and Flow Switch setpoint must be
set appropriately.

Serial Data Ports

The microboard is equipped with 5 serial data ports
(See Figure 14 on page 46). Each port is dedicated
for a specific function as follows:

A. COM1 (J2) — RS-232. Printer.

B. COM2 (J13) — RS-232. Not used.

C. COM3 (J12) — RS-485. Optional 1/0O.
D

. COM4 (4A-J11), (4B-J2) — This port is actually
two ports. However, they cannot be used simul-
taneously. The position of program jumper JP27
determines which port can be used. COM4A
— RS485 Not used. COM4B — RS-232 E-Link
Gateway.

E. COMS5 (J15) — Opto-coupled transmit/receive.
VSD Adaptive Capacity Control Board or Style B
Solid State Starter.

Each port is equipped with two LED’s. A red TX LED
illuminates as data is transmitted to or requested from
another device. A green RX LED illuminates as data is
received from another device. The RS-232 voltages are
industry standard +5 VDC to +25 VDC and -5 VDC to
-25 VDC logic levels. The RS-485 voltages are indus-
try standard 0 VDC and +1.5 VDC to +5 VDC logic
levels. COMS logic levels are 0 VDC and +5 VDC. A
diagnostic test can be performed on each serial port to
confirm proper operation. See Diagnostics SECTION
34 - DIAGNOSTICS AND TROUBLESHOOTING of
this manual.

The LEDs and their functions are as follows:
* CR2 RX1 — COMI serial port receive data.
* CR3 TX1 — COMI serial port transmit data.
* CR12 TX4 — COM4 serial port transmit data.
* CR13 RX4 — COM4 serial port receive data.
* CR15 TX3 — COMS3 serial port transmit data.
* CR14 RX3 — COMS3 serial port receive data.
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* CR11 RX2 — COM?2 serial port receive data.
* CR16 TX2 — COM2 serial port transmit data.
* CR10 RX5 — COMS serial port receive data.
* CR9 TX5 — COMS serial port transmit data.

Display Interface

The graphic screens displayed on the Liquid Crystal
Display are created from the program downloaded
from the Program card and stored in the Flash Memory
Chip. The data to form these screens is output from J5.
This data is in the form of red, green and blue drive
signals applied to each of the 303,200 the display pix-
els arranged in a matrix of 640 columns x 480 rows.
Each pixel consists of 3 windows; red, green and blue,
through which a variable amount of light from the
Display Backlight, is permitted to pass to the front of
the display. The drive signals determine the amount
of light permitted to pass through each window. The
overall pixel color is a result of the gradient of red,
green and blue light allowed to pass. The drive signal
for each pixel is an 18 bit binary word; 6 for each of the
3 colors. The greater the binary value, the more light
is permitted to pass. The pixels are driven sequentially
from left to right, beginning with the top row. To co-
ordinate the drive signals and ensure that the pixels in
each row are driven from left to right and the columns
are driven from top to bottom, the drive signals are ac-
companied by a clock and horizontal and vertical sync
signals.

During the boot-up, the program in the BIOS EPROM
reads wire jumpers PIDO through PID3 on the Display
Interface Board to determine the manufacturer of the
display. Each display manufacturer requires a slightly
different control. The program in the BIOS EPROM
configures the microboard for correct operation for the
actual display installed.

Different display manufacturers require different sup-
ply and control voltages for their displays and back-
lights. Program Jumpers JP2 through JP5 and JP7 and
JP8 must be configured to provide the required sup-
ply and control voltages to the display and backlight
control. SECTION 4 - MICROBOARD 031-02430-000
AND 031-02430-001 lists the required program jumper
configuration for each display. Also, a label attached to
the display mounting plate lists the required program
jumper configuration for that display. The position of
program jumper JP2 determines whether the supply
voltage is +5 VDC or +3.3 VDC.
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The microboard controls the Display Backlight via
J6. The Display Backlight is the light source for the
display. The Backlight Inverter Board provides a high
voltage AC power source for the lamp. It converts low
voltage DC via J6-1 (+12 VDC or +5 VDC, depending
on position of Program Jumper JP5) to high voltage
AC (500 to 1500 VAC). This high voltage AC is ap-
plied to the lamp to cause it to illuminate. The Back-
light is turned ON and OFF with the BACKLIGHT
ENABLE signal (J6-5).

The position of Program Jumper JP4 determines
whether this is a +12 VDC or +5 VDC signal. In some
displays, the backlight turns ON when this signal tran-
sitions from low to high; others turn OFF when it tran-
sitions from high to low.

The position of Program Jumper JP3 determines the
transition that will occur when the microboard outputs
the Backlight Enable signal. Program Jumper JP3 must
be positioned according to the display manufacturer’s
requirement.

Under Program control, the microboard controls the
backlight brightness via the Lamp Dimmer circuit out-
put at J6-7. In order to extend the life of the Backlight
lamp, the brightness is driven to 50% after 10 minutes of
Keypad inactivity. At this brightness level, the graphics
are still visible.

When Keypad activity is detected (a key is pressed), the
lamp is driven back to full (100%) brightness. Some dis-
play manufacturers require a variable voltage to vary the
brightness; others require a variable resistance. Program
Jumpers JP7 and JP8 must be configured to enable the
appropriate technique.
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The Lamp Dimmer is an integrated circuit that is the
electrical equivalent of a 10K ohm potentiometer with
100 positions or steps (See Figure 20 on page 68).
The Lamp Dimmer controls the position of the potenti-
ometer. The Lamp Dimmer varies the brightness of the
backlight by applying a variable voltage (0 to 5.0 VDC)
or a variable resistance (0 to 10K ohms) to the Backlight
Inverter Board. If Program Jumpers JP7 and JPS are in-
stalled, the Lamp Dimmer output is a variable voltage;
if both are removed, the output is a variable resistance.
The Lamp Dimmer outputs Brightness Control Wiper
(J6-7) to the Backlight Inverter Board. If configured for
variable voltage output, the voltage between J6-7 and
J6-8 can be varied from 0 VDC (100% brightness) to 5.0
VDC (0% brightness). If configured for variable resis-
tance, the resistance between J6-6 and J6-7 varies from
0 ohms (0% brightness) to 10K ohms (100% brightness).

See SECTION 7 - LIQUID CRYSTAL DISPLAY, SEC-
TION 8 - DISPLAY INTERFACE BOARD, and SEC-
TION 9 - DISPLAY BACKLIGHT INVERTER BOARD
of this manual for details of the display interface.

Remote Setpoints

Remote Leaving Chilled Liquid Temperature and Cur-
rent Limit setpoints can be input via the RS-232 E-Link
Gateway interface at J2 or directly to the microboard at
J22 (See Figure 15 on page 47). The inputs at J22
are configured with Program Jumpers JP23 and JP24
to accept these inputs in either 0 to 10 VDC, 2 to 10
VDC, 0 to 20mA or 4 to 20mA form. See Program
Jumpers for configurations and SECTION 22 - RE-
MOTE SETPOINTS of this manual for details of the
Remote setpoints.
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POWER SUPPLY

The microboard receives 3 supply voltages (Microboard
J1) from the Power Supply; +12 VDC, -12 VDC, +5
VDC and ground. The -12 VDC and +12 VDC are used
directly by various circuits. The +12 VDC and +5 VDC
are input to Voltage Regulators to derive other regu-
lated voltages. The +5 VDC (fused by 5 Amp fuse F1
on rev E (and later) boards) is input to a +3.3 VDC
regulator. The output is a 3.3 VDC regulated voltage.
The +12 VDC, fused by 5 Amp fuse F2 on rev E (and
later) boards, is input to a 5 VDC regulator. The out-
put of this regulator powers only the Analog circuits.
This includes the MUX, A/D converter, CM-2 module,
Mod A Solid State Starter Logic Board, Transducers
and thermistors. As depicted on the microboard fig-
ure, these voltages can be monitored at Test Posts TP1
through TP6.

SERVICE REPLACEMENT

Replacement part number 331-02430-601 is supplied
as service replacement for Microboard 031-01730-
000. See SECTION 4 - MICROBOARD 031-02430-
000 AND 031-02430-001 of this manual and Renewal
Parts — OptiView Control Center (Form 160.54-RP1).
Replacement part 331-01730-601 (Microboard 031-
01730-000) is no longer available.
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TP4
Y 5 +12vDC
*F2
FROI\;I 12vbe = VOFEE’?;GE > +5VDC (ANALOG)
ggg\ﬁi 1 TP3Y 5 +5vDC (DIGITAL)
+ 5VDC {1 VOLTAGE TP2Y o . 33vDC .
5A REG *REV "E" and later boards only.
TP1
GND Y >
-12VDC >

LD09564

FIGURE 12 - MICROBOARD (031-01730-000) POWER SUPPLY TEST POINTS
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PROGRAM JUMPERS

JP1 - Watchdog enable/disable. The position of this
jumper, in conjunction with Program switch
SW 1 position 12 enables or disables the pro-
gram Watchdog protection.

Never disable the watchdog protection. Se-
vere compressor or chiller damage could
result. The ability to disable the watchdog

protection is provided for factory testing

CAUTION only.’!!

IN - Watchdog protection enabled.

OUT - Permits Program switch SW1 position
12 to enable or disable the program.

Watchdog protection as follows:

Position 12 ON - Watchdog protection enabled.
OFF - Watchdog protection disabled.

JP2 - Display power and logic levels. Determines the
power supply voltage applied to the display.

Pins 1-2: +5 VDC SHARP LQ10D367/368
and LQ10D421 displays.

Pins 2-3: +3.3 VDC NEC NL6448ACCC33-24
and LG Semicon LP104V2-W displays.

JP3 - Display backlight enable signal level polarity.
Jumper must be positioned according to the
voltage level required to turn on the Display
Backlight.

Pins 1-2: 0 VDC SHARP LQ10D421 Display.

Pins 2-3: +12 VDC or +5 VDC as determined
by position of JP4. SHARP LQ10D367/368,
NEC NL6448AC33-24 and LG Semicon
LP104V2-W displays.

JP4 - Display backlight enable signal logic levels.
Determines the logic levels of the Backlight
enable signal.

Pins 1-2: +12 VDC/0 VDC SHARP LQ10D421
display.

Pins 2-3: +5 VDC/0 VDC SHARP
LQ10D367/368 NEC NL6448AC33-24 and
LG Semicon LP104V2-W displays.

JP5 - Display backlight power. Determines the power
supply voltage applied to the Display Backlight
Inverter Board.

JP6 -

FORM 160.54-M1
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Pins 1-2: +12 VDC. SHARP LQ10D367/368
and LQ10D421, NEC NL6448AC33-24 and
LG Semicon LP104V2-W displays.

Pins 2-3: +5 VDC. Not Used.

Display memory type. Jumper must be posi-
tioned according to type of RAM used for dis-
play memory devices (U25 and U27).

IN - EDO: (extended data out) type. Jumper
should be IN.

OUT - FPM: (Fast Page Mode) type. Not Used.

JP7, JP8 - Display brightness control technique. De-

termines whether the display brightness is con-
trolled by a variable voltage or variable resis-
tance.

IN: Variable voltage (0-5.0 VDC). SHARP
LQ10D367, LQ10D421 and LG Semicon
LP104V2-W displays.

OUT: Variable resistance. NEC.
NL6448AC33-24 display.

JP9 - JP20 - Not Used.

JP21 -

JP22 -

Factory mounted thermal-type flow sen-
sor — evaporator. Style "F" (and later) chillers
only (applies to Flash memory card version
C.MLM.01.07.xxx (and later)).

OUT: Not Used.
Pins 1-2: Not Used.

Pins 2-3: Style "F" (and later) chillers with
factory mounted evaporator thermal-type flow
Sensor.

Factory mounted thermal-type flow sen-
sor — condenser. Style "F" (and later) chillers
only (Applies to Flash memory card version
C.MLM.01.07.xxx (and later)).

OUT: Not Used.
Pins 1-2: Not Used.

Pins 2-3: Style "F" (and later) chillers with facto-
ry mounted condenser thermal-type flow sensor.

JP23 - Remote Current Li (J22) type. Configures Ana-

log Input for 0 to 10 VDC, 2 to 10 VDC, 0 to
20mA or 4 to 20mA.

OUT: Allows a 0 to 10 VDC or 2 to 10 VDC
input on J22-1.
Pins 1-2: Allows a 0 to 20mA or 4 to 20mA
input on J22-2.

Pins 2-3: Not Used.
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JP24 -

Remote Leaving Chilled Liquid Temp setpoint
(J22) type. Configures Analog Input for 0 to 10
VDC, 2 to 10 VDC, 0-20mA or 4 to 20mA.

OUT: Allows a 0 to 10 VDC or 2 to 10 VDC
input on J22-3.

Pins 1-2: Allows a 0 to 20mA or input on J22-4.
Pins 2-3: Not Used.

JP2S, JP26 - Not Used.

JP27 -

JP28 -

JP29 -

JP30 -

JP31 -

JP32 -

JOHNSON CONTROLS

COM 4 serial communications port. Configures
COM 4 port to be either RS-485 for Multi-Unit
Communications (COM 4A) or RS-232 for
GPIC board (COM4B).

Pins 1-2: Enables port 4A. Allows an RS-485
connection to Microboard J11 for Multi-Unit
Communications.

Pins 2-3: Enables port 4B. Allows an RS-232
connection to Microboard J2 for E-Link Gate-
way communications.

PC-104 Port interrupt assignment. Assigns se-
lected PC-104 interrupt request to PIRQ7 on
the microprocessor. Interrupt request selections
are silk screened on the microboard adjacent to
the program jumper. Not used on YK chiller ap-
plications.

PC-104 Port interrupt assignment. Assigns se-
lected PC-104 interrupt request to PIRQ6 on the
microprocessor. Interrupt request selections are
silk screened on the microboard adjacent to the
program jumper. Future modem application.

PC-104 Port DMA assignment. Assigns se-
lected PC-104 DMA request to PIRQO on the
microprocessor. DMA request selections are
silk screened on the microboard adjacent to the
program jumper. Not used on YK Chiller ap-
plications.

PC-104 Port DMA assignment. Assigns se-
lected PC-104 DMA request to PIRQ1 on the
microprocessor. DMA request selections are
silk screened on the microboard adjacent to the
program jumper. Not used on YK Chiller ap-
plications.

PC-104 Port DMA acknowledge assignment.
Assigns selected PC-104 DMA acknowledge
to PDACKO on the microprocessor. DMA ac-
knowledge selections are silk screened on the
microboard adjacent to the program jumper.
Not used on YK Chiller applications.

JP33 -

JP34 -

JP3S -

JP36 -

JP37 -

JP38 -

JP39 -

JCI COMPANY CONFIDENTIAL
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PC-104 Port DMA acknowledge assignment.
Assigns selected PC-104 DMA acknowledge
to PDACKI1 on the microprocessor. DMA ac-
knowledge selections are silk screened on the
microboard adjacent to the program jumper.
Not used on YK Chiller applications.

Refrigerant type. Jumper must be positioned
according to the refrigerant type installed in the
chiller.

IN: R22
OUT: R-134a.

Water/Brine application. Jumper must be posi-
tioned according to whether the chiller is cool-
ing water or a brine solution.

IN: Water. Leaving Chilled Liquid Tempera-
ture setpoint range 38°F (36°F if Smart Freeze
is enabled) to 70°F.

OUT: Brine. Leaving Chilled Liquid Tempera-
ture setpoint range 10°F to 70°F.

Steam Turbine or Electric Motor drive - Deter-
mines the “Coastdown” duration (Oil Pump run
duration after shutdown) and whether the “Mo-
tor Controller-Loss of Current” Program check
is performed while the chiller is running.

IN: 150 seconds. Electric motor drive applica-
tions.

OUT: 15 minutes. Steam Turbine applications.
MOTOR CONTROLLER-LOSS OF CUR-
RENT check is not performed.

Compressor Motor starter type.

IN: Electromechanical or Solid State Starter.
OUT: Variable Speed Drive Program Jumper
JP39 must be IN for this application.

BIOS EPROM U45 size. Jumper must be posi-
tioned according to size of U45. Jumper is a 10
Ohm resistor that is soldered to board. It is not
a shunt jumper.

IN: 256K

OUT: 64K or 128K. Should be OUT for YK
chiller applications.

Solid State Starter style.

Note: On Variable speed Drive applications,
this jumper must be IN.

IN: Mod A - Old style with Logic Board mount-
ed in OptiView Control Center.

OUT: Mod B - New style with integrated Log-
ic/Trigger Board mounted Starter cabinet.
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JP40 - Not used.
JP43, JP44 — Display Controller (U29) type (rev E

(and later) boards only)). Must be positioned
according to the Display Controller type in-
stalled on Microboard. Configured at the time
the board is manufactured and should not re-
quire field configuration.

Pins 1-2: Type 65548.
Pins 2-3: Type 65550 .

JP41, JP42 - High Speed Thrust Bearing Proxim-

ity probe type (Not applicable to P compres-
sors and Style F (and later) chillers with G,
Q and H5-8 compressors)). See SECTION 15
- PROXIMITY PROBE to determine which
probe is present.

IN: Not Used.

OUT: +24 VDC Probe, part number
025-30961-000 or 025-35900-000.

JP43, JP44 - Display Controller (U29) type (rev E

(and later) boards only)). Must be positioned
according to the Display Controller type in-
stalled on Microboard. Configured at the time
the board is manufactured and should not re-
quire field configuration.

Pins 1-2: Type 65548.
Pins 2-3: Type 65550.

PROGRAM SWITCHES

SwW1

1-
2-

44

Not Used.

Oil Pump style - Configures Program opera-
tion for either Variable Speed Drive oil pump
or fixed speed oil pump. Chillers equipped with
the variable speed oil pump have a Program
controlled Oil Heater and a different comple-
ment of solenoid valves than chillers equipped
with a fixed speed oil pump.

ON: (Style D/E/F) Variable Speed Oil Pump -
Configures the program to operate the oil pump
VSD, the oil heater and the following Solenoid
Valves: Oil Return and Liquid Line (J compres-
sors only) connected in parallel to TB 1-6 1.

OFF: (Style C) Fixed Speed Oil Pump - Con-
figures the program to operate the fixed speed
oil pump and the following solenoid valves:
TB1-34 Liquid Line, TB1-61 Oil Return and
Vent Line connected in parallel, TB1-62 High
Speed Thrust.

JCI COMPANY CONFIDENTIAL

FORM 160.54-M1
ISSUE DATE: 10/25/2019

Prerun - Determines the duration of the system
pre-lube period.

ON: Extended prerun system pre-lube period is
180 seconds in duration. Oil pump runs for 167
seconds.

OFF: Standard prerun. system pre-lube period
is 50 seconds in duration. Oil pump runs for 37
seconds.

Diagnostics - Enables or disables software di-
agnostics.

ON: Enables software diagnostics. Disables
normal chiller operation.

OFF: Disables software diagnostics. Enables
normal chiller operation.

Auto-restart - Determines the course of action
required to restart the chiller, if a power failure
occurs while the chiller is running.

ON: Chiller will automatically restart when
power is restored.

OFF: Requires a manual reset after power is
restored. The chiller will not start until the op-
erator moves the START-RUN-STOP/RESET
rocker switch to the STOP/RESET position. If
in local mode, the chiller can be restarted by
initiating a local start. If in remote mode, the
chiller will restart upon receipt of a remote start
signal .

Anti-recycle - Enables or disables the anti-re-
cycle timer.

CAUTION

The anti-recycle timer must never be dis-
abled unless it is absolutely necessary to
do so during troubleshooting.

ON: Enables anti-recycle timer. solid state
starter and electro-mechanical starter applica-
tions - Chiller cannot be started at intervals
shorter than once every 30 minutes. VSD ap-
plications (JP37 Out) — Chiller can be started
at the completion of system coastdown at inter-
vals shorter than once every 10 minutes up to
five times. On the fifth shutdown, a 10-minute
timer is started and restart is inhibited until the
timer has elapsed.

OFF: Disables anti-recycle timer. Chiller
can be started at the completion of System
Coastdown, regardless of how long the chiller
had been running.

JOHNSON CONTROLS
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7 -

NOTES:

Compressor Motor Variable Speed Drive - Mo-
tor/Power Line frequency application.

ON: 50Hz.
OFF: 60Hz.

Chilled Water Pump operation - Determines
Chilled Water Pump control contacts (I/O
Board TB2-44/45) operation when chiller shuts
down on various CYCLING shutdowns.

ON: Enhanced operation. Contacts open at
completion of System Coastdown after all shut-
downs except when it shuts down on LEAVING
CHILLED LIQUID - LOW TEMPERATURE,
MULTIUNIT CYCLING - CONTACTS OPEN
AND SYSTEM CYCLING - CONTACTS
OPEN.

OFF: Standard operation. Contacts open at
completion of System Coastdown after all
shutdowns except when chiller shuts down on
LEAVING CHILLED LIQUID - LOW TEM-
PERATURE. On Low Water temp shutdowns,
they remain closed, causing the pump to con-
tinue to run while the chiller is shutdown.

5.0 vDC

JP8

10K /-

A
~

JP7

0 O——e——A\——0O
(o]

9.
10 -
11 -
12 -

SECTION 3 - MICROBOARD 031-01730-000

Not Used.
Not Used.
Not Used.

Watchdog Protection -Used in conjunction with
Program Jumper JP1 (see Program Jumpers
on page 42) to enable/disable the program
watchdog protection. With JP1 IN, this switch
setting has no effect. With JP1 OUT, this switch
setting determines whether the watchdog pro-
tection is enabled or disabled.

CAUTION

NEVER disable the watchdog protection!
Severe compressor or chiller damage
could result. The ability to disable the
watchdog protection is provided for YORK
factory testing only.

BRIGHTNESS CONTROL (WIPER)

ON: Watchdog protection enabled.
OFF: Watchdog protection disabled.

6 | BRIGHTNESS CONTROL (+) OR (N.C.)

TO
BACKLIGHT
INVERTER
BOARD

BRIGHTNESS CONTROL (-)

LD04054

1. J6-6 not connected (N.C.) to Backlight Inverter Board when display is manufactured by Sharp or NEC.

2. The position of Program Jumpers JP7 and JP8 determine the output at J6-7; In = Variable Voltage; Out = Variable Resistance.
Refer to Program Jumper Listing for applications.

3. Potentiometer is actually an integrated circuit that is the electrical equivalent of a 10KQ potentiometer.

FIGURE 13 - MICROBOARD LAMP DIMMER CIRCUIT

JOHNSON CONTROLS
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CR3 CR2
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NOTES:

1. Microboard Program Jumper JP27 determines whether COM 4A or 4B can be used. 1 and 2 - 4A, 2 and 3, 4B.
2. J15-4 Loop-Around Test IN. J15-5 Loop-Around Test OUT. See Figure 115 on page 319 for details.
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L
RS-485 J
COM 3 < + 5;;DC i
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FIGURE 14 - MICROBOARD SERIAL DATA COMMUNICATIONS PORTS
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PRINTER

MICRO-
GATEWAY

NOT USED

NOT USED

OPTIONAL I/O

(HOT GAS BYPASS)

VSD
ACC BOARD
or

MOD “B” SSS

LDO7778
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FACTORY MOUNTED EVAPORATOR J7 15K
THERMAL-TYPE FLOW SENSOR 2 :
(style F and later chillers) (note 2) /\/\/ >
2 14 2 1 47K
15 L
4 O+5v 3 JF21
3 1 13
— 75K 200
24 VAC - L L
FACTORY MOUNTED CONDENSER
THERMAL-TYPE FLOW SENSOR 4 AN -
(style F and later chillers) (note 2) ~
2 16 2 1
4 7 oy o3 P22 =
3 ‘ ‘ 1 >3
24 VAC - L 1 MUX
J22
REMOTE CURRENT  0-10 VDC / 1 AN -
LIMIT SETPOINT ~ 2-10 VDC -
0-20 mA/ A L/C WY
4-20 mA ;
30 JP23 =
REMOTE LEAVING 0-10 VDC / 3
CHILLEDLIQUID 549 vDC AN
TEMP SETPOINT |
0-20 mA/ 4 25 1
4-20 mA p .
3OO0 |JP24 =

REMOTE SETPOINT 3
GND CONNECTIONS
- LD09565
NOTE:
1. Program Jumpers JP23 — JP24 must be positioned on pins 1-2 or 3-4 according to input signal type.

2. Applies to Flash memory card version C.MLM.01.07.xxx and later. Program Jumpers JP21 and JP22 must be on pins 2-3 on style F and
later chillers equipped with factory-mounted thermal-type flow sensors.

FIGURE 15 - CONFIGURABLE ANALOG AND REMOTE SETPOINT INPUTS
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SECTION 4 - MICROBOARD 031-02430-000 AND 031-02430-001

DESCRIPTION

Microboard 031-02430-000 is supplied in new pro-
duction chillers from January 2004 to June 2006 (See
Figure 17 on page 66). Although this board uses a
different microprocessor and supporting components,
chiller control and operator interface are the same as
the previous 031-01730-000 Microboard. It uses the
same mounting hole pattern and has the same interface
connectors as the previous board, making it backward
compatible to all previous YK OptiView Control Cen-
ters equipped with the 031-01730-000 Microboard.

After June 2006, new production YK chillers will be
supplied with Microboard 03102430-001. This board is
an upgraded version of the 031-02430-000 Microboard.
Its physical dimensions, mounting and connections
are the same as the 031-02430-000 Microboard. It is
backward compatible to existing YK chillers using the
031-01730-000 or 031-02430-000 Microboards and is
supplied as service replacement for these boards in kit
331-02430-601. The upgrade includes a larger BRAM
(U38) and an additional RS-485 port on COM?2 serial
port (J13) for Modbus serial communications protocol
to Variable Speed Drives. The details of the differences
between the -000 board and -001 board are described in
the respective areas of this section. These upgrades are
necessary for the following applications that require
RS-485 Modbus communications to the microboard:

* Medium Voltage Solid State Starter (MV SSS)
and Medium Voltage Variable Speed Drive (MV
VSD).

* New production Variable Speed Drives (VSD) af-
ter March 2007. With the VSD Modbus applica-
tions, the Adaptive Capacity Control (ACC) func-
tionality is contained in the microboard and the
ACC Board is not used.

* New production Style B LCSSS after mid 2008.

The board is supplied with +12 VDC (J1-3), -12 VDC
J1-4), +5 VDC (J1-1) and ground (J1-2) from the
Power Supply (See Figure 19 on page 67). The -12
VDC is not used. The +5 VDC (fused by F1) can be
monitored at TP3. It is applied to a +3.3 VDC regula-
tor, +2.5 VDC regulator and used directly by the mi-
croboard circuits as the Vcc voltage. The outputs of
these regulators are applied to Microboard circuits and

JOHNSON CONTROLS

can be monitored at TP2 and TP5 respectively. The
+12 VDC (fused by F2) can be monitored at TP4. It
is applied to a +5 VDC regulator and used directly by
Microboard circuits. The output of the regulator is the
+5 VDC (analog) supply that powers all analog circuits
and is the source voltage for all transducers and therm-
istors. It can be monitored at TP10 as a 2.5 VDC value
created by 1K Ohm resistors voltage divider circuit as
shown.

Test Points

The power supply voltages can be measured at follow-
ing test points: (See Figure 19 on page 67)

* TP1 GND

TP2 +3.3 VDC
TP3 +5 VDC
TP4 +12 VDC
TP5 +2.5 VDC
TP10 +2.5 VDC

Boot-up Program

The BIOS (Basic Input Output System) EPROM (U37)
contains the boot-up program. The YORK part number
is 031-02429-001 and is used in both the 031-02430-
000 and 031-02430-001 Microboards. It is available
from the Baltimore Parts Distribution Center as a re-
placement part. The version is an alphanumeric code
that identifies the application and the program revision
level. The part number and version are printed on a la-
bel adhered to the surface of the EPROM. It is also
displayed on the DIAGNOSTICS Screen in SERVICE
access level.

The version is as follows:
C.OPT. 00._NN.

Revision level. Increments 01, 02 etc.
BIOS EPROM
OptiView Control Center

Commercial chiller
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TABLE 4 - DIAGNOSTIC DISPLAY CODES

FORM 160.54-M1
ISSUE DATE: 10/25/2019

PASS DISPLAY ON
TEST CODE FAIL ACTION WHITE SCREEN
First init table complete 00 watchdog will cause reboot No
SDRAM Regs. Configured 01 watchdog will cause reboot No
Switch to Protected Mode 02 watchdog will cause reboot No
Jump to 32-bit code 03 watchdog will cause reboot No
Low memory test start 04 watchdog will cause reboot No
Low memory test complete P1 “F1” on display and halt No
Full memory test complete P2 “F2” on display and halt No
FPGA configuration 05 “P2” will remain on LED display No
Display Cont. Configured 06 “05” will remain on LED display No
Flash Checksum Test P3 “F3” will remain on LED display Yes
BRAM test P4 “F4” will remain on LED display Yes
Flash Query Test “passed” “failed” and halt Yes
Flash checksum “passed” “failed”, halt and display code = F3 Yes
BRAM Test “passed” “failed” and halt Yes
MISCELLANEOUS CODES
LED DISPLAY CODE DESCRIPTION

FF FPGA Configuration Failed, trying again

CH Flash Checksum Test in progress

AP Application setup in progress

CRITICAL CODES
LED DISPLAY CODE DESCRIPTION
Ni NMI handler invoked (should never occur)
[1 GPF has occurred (should never occur)

When power is first applied to the OptiView Control
Center, a white screen is displayed while the boot-up
is performed. During the boot-up, the program in the
BIOS EPROM configures the microprocessor and re-
lated components and performs testing of certain com-
ponents to ensure those components are operational.

The sequence of events in the boot-up process are list-
ed in the Table 4 on page 50. The progress and pass/
fail status of each step is displayed on the microboard
7-segment LED Display (U22). Due to the speed at
which the boot-up proceeds, not all steps will be vis-
ible during the process. Not all pass/fail status is dis-
played on the white screen.

Chiller Operating Program

The Chiller Operating Program is a set of instructions
to control the chiller. It contains the Safety and Cycling
shutdown thresholds (non-changeable) and display
screen messages and graphics.

50 JCI COMPANY CONFIDENTIAL

The chiller operating program is stored in a non-re-
movable Flash Memory Chip (U35) that is soldered to
the microboard. New chillers are supplied programmed
with the latest program available at the time of manu-
facture. The program version that is currently residing
in the microboard Flash Memory Chip is displayed on
the DIAGNOSTICS Screen in SERVICE access level.

The on-board program can be upgraded by downloading
the latest version from a Program card using the proce-
dure in the Service Replacement section of this manual.

Program Card

The on-board program can be upgraded by download-
ing the latest program version from a program card.
This is a 2-1/8 x 3-3/8 x 1/8 in. plastic card weighing
1.1 oz (See Figure 18 on page 67). It is a portable
memory storage device that is programmed with the
chiller operating program. The program card part num-
ber for YK chillers is 031-02474-001 and is available
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from the Baltimore Parts Distribution Center (PDC).
There is a Program card for each chiller type (YT, YK,
YS, YR, YD, etc) and each has a unique part number.
A label affixed to the Program card contains the part
number and version. The version is an alpha-numeric
code that identifies the chiller model applicability, lan-
guage package, language package revision level and
chiller operating program revision level.

The Program card is applicable to both NEMA and
CE applications. The Program card for YK chillers has
English, Simplified and Traditional Chinese, French,
Portuguese, Spanish, Italian, German and Hungarian
languages.

The program version that is currently residing in the
microboard Flash Memory Chip is displayed as the
“Controls” Software Version on the DIAGNOSTICS
Screen in SERVICE access level.

The Program card obtained from the PDC is pro-
grammed with the latest version of the chiller operating
program. Program cards can be reprogrammed.

A Program card for a particular chiller type can be
used to re-program other chillers of the same type.
For example, it is not necessary to have more than one
YK Program card. A single YK card can be carried to
different locations to re-program other YK OptiView
Control Centers.

A Write Protect Switch on the edge of the Program
card prevents inadvertent writing to the Card during
program downloading.

Handling precautions for the Program card include:

* Do not allow dirt to enter connector

» Carry in protective sleeve

» Storage temperature range is -20 to 65°C (-4 to
149°F)

A label adhered to the Program card contains the version
and YORK part number. The version is an alphanumeric
code that identifies the chiller model applicability, lan-
guage package, language revision level and chiller con-
trol revision level. The version is as follows:

JOHNSON CONTROLS
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nn
L Language Package revision level
(00,01,etc)

Language Package (0=English
only, 1=NEMA, 2=CE, 3=NEMA/
CE)

Controls Revision Level (00, 01,
02, etc)

Chiller Model (01=0M, 02=YT,
03=YS, 05=YR, 11=YD)
OptiView Control Center

Commercial Chiller

The Program card is inserted into connector U33 to
download a program. Refer to instructions under Ser-
vice Replacement below.

Program Download Connector U33

A Program card is inserted into connector U33 to
download a program. A protective cover prevents dirt
from entering this connector.

IMPORTANT! The protective cover
must be in place at all times when not
performing a program download. If dirt
accumulates inside this connector, re-
programming will not be successful.

NOTE

Parallel Port Connector

Parallel port connector J4 is for future use. It is pres-
ently not supported.

BRAM (U38)

The BRAM (battery backed random access memo-
ry) memory device contains a battery that preserves
the stored data during power failures. All of the pro-
grammed Setpoints, Sales Order Data, History Data,
Time of Day and Calendar Data is stored here. The
YORK Part number is printed on a label adhered to
the surface of the BRAM. It is available from the Bal-
timore Parts Distribution Center as a replacement part.

The part number of the BRAM (U38) in the 031-02430—
000 board is 031-02431-000 and its size is 32KB. It
is installed in a 28-pin socket. Program Jumper JP14
is a non-removable (soldered) wire jumper that con-
nects DC power to the appropriate pin on the BRAM
for 32KB operation.
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The part number of the BRAM (U52) in the 031-02430-
001 board is 031-02565-000 and its size is 128KB. It
is installed in a 32-pin socket. Program Jumper JP14
is a removable 2-pin shunt type jumper. The 128KB
BRAM requires the shunt be NOT INSTALLED and
the board is supplied in this configuration. If the shunt
is installed on JP14, it would apply DC power to an in-
correct pin on the 128KB BRAM and the board would
not function. The 128KB BRAM is required for MV
SSS, MV VSD, and those VSD that communicate with
the microboard using Modbus serial communications
protocol.

The 031-02430-001 board with 128KB BRAM re-
quires software that has “BRAM size detect” capabil-
ity. If it does not have this capability, the board will not
function. YK chiller software version C.OPT.01.15.
xxx (and later) has this capability and is required.

When replacing a 031-02430-000 Microboard with a
031-02430-001 Microboard in applications other than
MV SSS, MV VSD and VSD Modbus, the smaller
BRAM from the 031-02430-000 board can be trans-
ferred to the 031-02430-001 Microboard. See BRAM
transfer exception in Microboard Service Replacement
later in this section.

Watchdog Circuit

The Watchdog circuit performs two functions as fol-
lows:

» Power failure detection
* Program latch-up detection/prevention

The Watchdog Circuit monitors the +5 VDC from the
power supply and the +3.3 VDC from the onboard reg-
ulator to determine when a power failure is occurring.
If the +5 VDC decreases to the threshold of (+4.75
VDC to 4.5 VDC) or the +3.3 VDC decreases to the
threshold of (3.04 VDC to 2.8 VDC), a reset is issued
to the microprocessor and the chiller shuts down. When
power is restored, the white screen is displayed and the
boot-up is performed as described above. When the
graphic screen is displayed, the message CONTROL
PANEL — POWER FAILURE is displayed.

The Watchdog Circuit also ensures that the entire pro-
gram is being executed and that the program has not
latched-up, bypassing important safety checks. The
Watchdog circuit is a timer that times-out if not given
a reset pulse within its time-out period (1 to 2.25 sec-
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onds). To prevent a time-out, the microprocessor sends
a reset pulse to the Watchdog circuit every time the
complete program has been executed. Since it takes
less than 1 second to perform the entire program, the
Watchdog circuit doesn’t time-out under normal opera-
tion. However, if the entire program is not executed or
something prevents the microprocessor from sending
the reset pulse as described below, the Watchdog cir-
cuit times-out and sends a reset to the microprocessor,
initiating a re-boot. If running, the chiller shuts down.
The display momentarily blanks and white screen is
displayed while the boot-up program executes as de-
scribed above. When the graphic screen is displayed,
either of two messages is displayed depending on the
type of Watchdog shutdown as explained below.

There are two different watchdog initiated shutdowns;
a HARDWARE watchdog initiated shutdown and a
SOFTWARE watchdog initiated shutdown.

In the HARDWARE watchdog initiated shutdown, a
program problem, on-board noise or hardware problem
could prevent the watchdog time-out. If this occurs, a
re-boot is initiated and when the graphic screen is dis-
played, CONTROL PANEL — POWER FAILURE is
displayed.

In the SOFTWARE watchdog initiated shutdown, the
program intentionally initiates the reboot because it
has detected program interruption. After the re-boot,
WATCHDOG — SOFTWARE REBOOT is displayed
on the graphic screen.

Program Jumpers/Program Switches

The Program Jumpers and Program Switches are used to
alter the program operation or configure the microboard
hardware for specific operation. This allows the Pro-
gram and Microboard to be universal for all standard
applications. See SECTION 3 - MICROBOARD 031-
01730-000 and SECTION 4 - MICROBOARD 031-
02430-000 AND 031-02430-001 for the function of
each jumper and switch. The position of some jumpers
can be determined by the Service technician to meet
the desired operation. Others must be positioned ac-
cording to the requirements of the size, type or style of
components and thus are determined by the YORK fac-
tory. The jumpers are plastic sleeves with metal inserts
that are inserted over 2-prong or 3-prong conductors.
The Program Switches are miniature switches that are
placed in either the ON or OFF position.
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Keypad Interface

The keypad is read via J18. The keypad is a matrix of
conductors arranged in rows and columns (See Figure
50 on page 124 and Figure 51 on page 125). There
are 4 rows and 8 columns. When a key is pressed, the
conductors are pressed together at that point, creating
continuity between the row conductor and the column
conductor. The keypad is read by applying a logic low
to a row while leaving +5 VDC pull-up on all other
rows. The microprocessor then reads the 8 columns. If
any column has a logic low on it, the key correspond-
ing to that coordinate (row, column) is being pressed.
The microprocessor reads the entire keypad by repeat-
ing this routine beginning with row 1 and ending with
row 4. The entire keypad is continually read while the
Control Center is powered. See SECTION 10 - KEY-
PAD of this manual for details of the keypad.

CM-2 Board or Style A Solid State Starter
Interface

The microboard retrieves certain operating parameters
(via J10) from the compressor motor starter control
board (CM-2 Current Board for Electromechanical
Starter or Style A Solid State Starter Logic Board).
See the appropriate section of this manual for detailed
explanation of each board. Both boards contain an 8§
channel multiplexer. The microprocessor sequentially
and continually reads channels O through 7. It reads
each channel by applying a 3-bit binary address to the

TABLE 5 - MULTIPLEXER CHANNELS

SECTION 4 - MICROBOARD 031-02430-000 AND 031-02430-001

multiplexer. A 0 to 5 VDC analog value is returned
from each channel. The function of each is in the table
below.

The microprocessor determines which board, and
therefore which starter is present, by the value re-
turned from channel 0. Since channels 0 through 6 are
grounded, the CM-2 board returns a 0 VDC value. The
Solid State Starter Logic Board returns a value greater
than 0.41 VDC to +5 VDC. If the value is less than 0.4
VDC, it indicates the starter is an Electromechanical
(EM) starter and the microprocessor then reads chan-
nel 7 to retrieve the peak motor current value. A value
greater than 0.4 VDC indicates the starter is an A style
Solid State Starter and the microprocessor reads chan-
nels 1 through 7.

In the Solid State Starter, channel 0 indicates the start-
er size (model) and voltmeter range (300 VAC or 600
VAC). Channel 1 is a hardware generated 100% FLA
(prevents pre-rotation vanes from further opening) or
104% FLA (closes pre-rotation vanes until motor cur-
rent is less than 102%) current limit override com-
mand that overrides normal Pro-rotation Vanes control.
Channels 2 through 4 are analog voltages that represent
phase A, B and C motor current. The highest phase is
Channels 5 through 7 are analog voltages that represent
phase A, B and C Line Voltage. The data for each chan-
nel is shown on the below.

0 1 2 3 4 5 6 7
Peak
CM-2 GND GND GND GND GND GND GND Motor Current
(%FLA)
STYLE A Starter model/ | Current Phase C | Phase B | Phase A | Phase A | Phase B Phase C
SOLID STATE voltmeter limit motor motor motor line line line voltage
STARTER range command | current | current | current voltage | voltage 9
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Style B Solid State Starter Interface

Prior to June 2006, new production starters commu-
nicate with Microboard 031-02430-000 via the Opto-
coupled COMS serial data port (J15) using YORK pro-
prietary protocol. The serial data is represented by +5
VDC and 0 VDC logic levels. TX data to the starter is
at J15-1. RX data from the starter is at J15-2. Between
June 2006 and mid 2008, new production chillers com-
municate with Microboard 031-02430-001 using the
same protocol.

After mid 2008, new production Starters communicate
with Microboard 031-02430-001 via COM 2 serial
port (J13) using RS-485 Modbus protocol (requires
software version C.OPT.01.18.307 or later). COM 2
serial port is selectable between RS-232 and RS-485
with Program Jumper JP17. It must be positioned on
pins 1 and 2 to select RS-485 serial port operation. To
allow Microboard 031-02430-001 to be used as service
replacement for 031-01730-000 or 031-02430-000
boards non-modbus applications in the field, the COM
5 serial port is retained on the 031-02430-001 board.

With Microboard 031-02430-001 and software version
C.OPT.01.18.307 (or later), when SSS-Mod B is se-
lected as the motor drive type on the SETUP Screen,
additional setpoints must be entered on this screen.
The appropriate serial port (COM 2-Modbus or COM
5 YORK) must be enabled using the Motor Communi-
cations Protocol setpoint. The selections are Modbus or
“YORK”. When Modbus is selected, the Motor Node
ID setpoint must be set to match the setting of the Start-
er Logic/Trigger Board Modbus Address Switch SW1.
They must be both be set to “1”.

See Figure 21 on page 69 and SECTION 13 - SOLID
STATE STARTERS for details of the solid state starter
interface.

Variable Speed Drive Interface

Prior to June 2006, new production Variable Speed
Drives communicate with Microboard 031-02430-000
via the Opto-coupled COMS serial data port (J15) us-
ing a YORK proprietary protocol. The serial data is
represented by +5 VDC and 0 VDC logic levels. TX
data to the starter is at J15-1. RX data from the starter
1s at J15-2. Between June 2006 and March 2007, new
production VSD communicate with Microboard 031-
02430-001 using the same interface/protocol.
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After March 2007, new production Variable Speed
Drives communicate with Microboard 031-02430-001
via COM?2 serial data port (J13) using RS-485 Modbus
protocol. Software version C.OPT.01.16.xxx (or later)
is required for COM2 Modbus operation. COM2 se-
rial port is selectable between RS-232 and RS-485 with
Program Jumper JP17. It must be positioned on pins
1 and 2 to select RS-485 serial port operation. With
the VSD Modbus applications, the Adaptive Capacity
Control (ACC) functionality is contained in the mi-
croboard and the ACC Board is not used.

To allow Microboard 031-02430-001 to be used as ser-
vice replacement for 031-01730-000 or 031-02430-000
boards non-Modbus applications already in the field,
the COMS serial port is retained on the 031-02430-001
board.

With Microboard 031-02430-001 and software version
C.OPT.01.16.xxx (or later), when “VSD-60Hz” or
“VSD-50Hz” is selected on the SETUP Screen as the
Motor Drive Type, additional setpoints must be entered
on this Screen. The appropriate serial port (COM2-
Modbus or COMS5-YORK) must be enabled using the
Motor Communications Protocol setpoint. The selec-
tions are Modbus or “York”. When Modbus is select-
ed, the Motor Node ID setpoint must be set to match
the setting of the VSD Logic Board Modbus Address
Switch SW3. They must be both set to “1”.

There are two different types of Modbus protocol used,
ASCII Mod D/Vyper and RTU Raptyr. With software
version C.OPT.01.23.307 (and later), when VSD —
60Hz or 50Hz is selected for the Motor Drive Type
setpoint on the SETPOINTS Screen, the microboard
will poll on COM 2 alternating between the two proto-
cols until one of them responds or until an initialization
fault occurs. Once a valid response is received from
either VSD type, the microboard will “remember”
this, even after a power failure. This allows the correct
screens to be displayed after a power failure, without
repeating the poll interrogation. As long as the Motor
Drive Type is not changed, once the microboard deter-
mines which VSD type is connected, it will not poll for
the other. Only after a change of the Motor Drive Type
setpoint, will the alternating between the two types be
done again to determine the connected type.

See Figure 21 on page 69 and SECTION 14 - ADAP-
TIVE CAPACITY CONTROL BOARD for details of the
variable speed drive interface.
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Medium Voltage Solid State Starter (MV SSS)
and Medium Voltage Variable Speed Drive
Interface (MV VSD)

These drives communicate with the microboard via
the COM2 RS-485 Modbus serial port (J13). COM2
serial port is selectable between RS-232 and RS-485
with Program Jumper JP17. It must be positioned on
pins 1 and 2 to select RS-485 serial port operation. See
Figure 21 on page 69 and Medium Voltage Solid
State Starter — Service (Form 160.00-M5) and Medium
Voltage Variable Speed Drive — Service (Form 160.00-
MG6) for details of this interface. Microboard (P/N 031-
02430-001) is required for these applications. Software
version C.OPT.01.15.xxx (or later) is required for MV
SSS. Software version C.OPT.01.16.xxx (or later) is
required for MV VSD. When the MV SSS or MV VSD
is selected on the SETUP Screen, the COM2 serial port
with Modbus protocol is automatically enabled. With
the MV VSD, the Adaptive capacity Control function-
ality is contained on the microboard.

Printer Interface

An optional printer can be connected to COM1 RS-232
serial data port (J2). TX data to the printer is at J2-
4. The DSR (Data Set Ready or busy) signal from the
printer is at J2-2. Signal levels are standard RS-232.
The microboard sends data to the printer at the selected
baud rate until the printer buffer becomes full, where-
upon the printer asserts its Busy signal. The microboard
suspends data transmission until the printer can accept
more data. Each printer must be setup/configured to
operate properly with the microboard. The Baud, Data
Bits, Parity and Stop Bits must be programmed on the
COMMS Screen. Other printer setup is performed on
the Printer Screen. Refer to OptiView Control Panel —
Operation (Form 160.54-0O1) for details of available
printers and printer setup instructions.

E-Link Gateway Interface

An optional E-Link Gateway printed circuit board can
be connected to the COM 4B RS-232 serial data port
(J2). TX data to the E-Link Gateway is at J2-7. RX
data from the E-Link Gateway is at J2-6. Signal lev-
els are standard RS-232. The E-Link Gateway polls
system pressures, temperatures and status from the
microboard. It holds it for retrieval by third-party de-
vices. See SECTION 19 - COMMUNICATIONS of this
manual.
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Digital inputs

The 1/0 Board converts the 115 VAC inputs to logic
level inputs for the microboard at J19. A 115 VAC input
to the I/O Board is converted to a logic low (less than
1 VDC). A 0 VAC input to the I/O Board is converted
to a logic high (greater than 4 VDC). See SECTION 6 -
1/0 BOARD of this manual for details of the I/0 Board.

Digital Outputs

The microboard controls 115 VAC relays and solenoids
via the I/O Board (via J19). The I/O Board contains
+12 VDC relays that isolate the microboard low volt-
age circuits from the 115 VAC device coils. Solid state
switching devices are used to control the relays. The
microboard energizes the +12 VDC relays by applying
a ground to the coil input. They are de-energized by
opening the ground path. The contacts of these relays
switch 115 VAC to system relays and solenoids. The
outputs that control the chilled liquid pump and com-
pressor motor starter have anti-chatter (anti-recycle)
timers associated with them. The output that controls
relay KO is not allowed to change at a rate greater than
once every 10 seconds. The output that controls relay
K13 is not allowed to change at a rate greater than once
every 20 seconds.

The microboard controls actuator motors via Triacs on
the 1/0 Board. Each actuator has an open winding and
a close winding. Current flowing through a winding
causes the actuator to rotate in the respective direction.
Each winding is controlled by a Triac. The Triac is
turned ON to allow current to flow through a winding.
The microboard turns on the Triac by applying a logic
low (less than 1 VDC) to the Triac driver on the I/O
Board. It turns it OFF by applying a logic high (greater
than 4 VDC). See SECTION 6 - I/O BOARD of this
manual for details of the I/O Board.

Analog Inputs

System pressures, in the form of analog DC voltages,
are input from Pressure Transducers. See SECTION 20 -
PRESSURE TRANSDUCERS of this manual. Formulas
and graphs are included to calculate the expected trans-
ducer output voltage for a given pressure input.

System temperatures, in the form of analog DC volt-
ages, are input from thermistors. See SECTION 21
- TEMPERATURE THERMISTORS of this manual.
Included are tables to convert the expected output volt-
age for any temperature applied to the thermistor.
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Style "F" (and later) chillers are supplied with factory-
mounted Flow Sensors on the evaporator and condenser.
These are electronic thermal-type sensors. The operat-
ing principle of the sensor is thermal conductivity. It
uses the cooling effect of a flowing liquid to sense flow.
The temperature of the heated sensor tip is sensed by a
thermistor located in the tip. A second thermistor, located
higher in the tip in a non-heated area, is only affected by
changes in liquid temperature. The temperatures sensed
by the thermistors are compared. Flowing liquid car-
ries heat away from the heated sensor tip, lowering its
temperature. The higher the flow rate, the lower the tip
temperature and therefore a lower differential between
thermistors. Lower flow rates remove less heat from
the tip allowing a higher tip temperature. The lower the
flow, the greater the differential between thermistors.
The sensor is vendor-calibrated to turn ON its output at
a flow rate of 20cm (0.6 ft.)/second. This is the setpoint.

There are 11 LED’s on the sensor that reflect the mea-
sured flow rate. The center located amber LED illumi-
nates at the setpoint flow rate (and above). The 4 LED’s
to the left of the amber reflect flow rates below the
setpoint. The 6 LED’s to the right of the amber reflect
flow rates above the setpoint. As the flow rate decreases
from the setpoint, the LED display moves to the left.
As the flow rate increases above the setpoint, the LED
display moves to the right.

The sensor operates from a 24 VAC power source and
has a solid state relay output. On each sensor, one side
of the solid state relay (pin 4) is connected to +5 VDC
on the microboard and the other side (pin 2) is connected
to an Analog Input of the microboard (See Figure 77 on
page 175 and Figure 24 on page 72). After power is
applied, there is a thermal warm-up period of up to 20
seconds. During this time, the output could be unstable.
When the setpoint (or greater) flow rate is sensed, the
solid state relay output is turned ON causing it to con-
duct current through the 7.5K ohm Microboard load re-
sistor to the +5 VDC. This applies greater than +4 VDC
to the microboard input. When a flow rate less than the
setpoint is sensed, the solid state relay output is turned
OFF, resulting in no conduction through the load resis-
tor. This applies less than 1 VDC to the microboard in-
put. To determine the state of the solid state relay, first
confirm that +5 VDC is present at pin 2 of the flow sen-
sor. Then connect a voltmeter between the microboard
TP1 (GND) and the respective flow sensor input to the
microboard.
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The software accommodates either the Paddle type
sensors connected to the TB4 of the I/O Board or the
Thermal type sensors connected to either J7 or J14 on
the microboard. The actual connection point of the
Thermal type sensors to the microboard is determined
by the chiller vintage (See Figure 77 on page 175 and
Figure 24 on page 72). On new production chillers
before June 2009, they are provided connected to the
microboard J7. On new production chillers after June
2009, they are provided connected to the microboard
J14. To ensure that the program reads the correct input,
the Flow Switch setpoint on the OPERATIONS Screen
must be set appropriately as explained in SECTION 33
- SYSTEM CALIBRATION, SERVICE SETPOINTS,
AND RESET PROCEDURES .

Serial Data Ports

Microboard 031-02430-000 is equipped with 6 serial
data ports. Microboard 031-02430-001 is equipped
with 7 serial ports. See Figure 21 on page 69. Each
port is dedicated for a specific function as follows:

A. COM1 (J2) — RS-232. Printer.

B. COM2 (J13)—RS-232 on Microboard 031-02430-
000. RS-232 or RS-485, as selected with Program
Jumper JP17 on Microboard 031-02430-001. The
RS-485 port is used for Modbus communications
to the Liquid Cooled Solid State Starter, Medium
Voltage Solid State Starter, Medium Voltage Vari-
able Speed Drive and Variable Speed Drives. The
RS-232 port is not used.

C. COM3 (J12) — RS-485. Hot gas bypass, Heat Re-
covery, Head Pressure Control, Motor Monitor-
ing.

D. COM4 (4A-J11), (4B-J2) — This port is actually
two ports. However, they cannot be used simul-
taneously. The position of program jumper JP27
determines which port can be used. COM4A
— RS485 not used. COM4B — RS-232 E-Link
Gateway.

E. COMS5 (J15) — Opto-coupled transmit/receive.
VSD Adaptive Capacity Control Board or Style B
Solid State Starter.

Each port is equipped with two LED’s. A red TX LED
illuminates as data is transmitted to or requested from
another device. A green RX LED illuminates as data
is received from another device. The RS-232 voltages
are industry standard +5 to +25 VDC and -5 VDC to
-25 VDC logic levels. The RS-485 voltages are indus-
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try standard 0 VDC and +1.5 to +5 VDC logic levels.
COMS logic levels are 0 VDC and +5 VDC. A diag-
nostic test can be performed on each serial port to con-
firm proper operation. See Diagnostics SECTION 34
- DIAGNOSTICS AND TROUBLESHOOTING of this
manual.

The LED’s and their functions are as follows:

* CR2 RX6 — Not used. Future COM6 serial port
receive data.

* CR3 TX6 — Not used. Future COM6 serial port
transmit data.

* CR4 RX1 — COMLI serial port receive data.

* CR5 TX1 — COMI serial port transmit data.
* CR13 TX4 — COM4 serial port transmit data.
* CR14 RX4 — COM4 serial port receive data.
* CR15 TX3 — COM3 serial port transmit data.
* CR16 RX3 — COM3 serial port receive data.
* CR17 RX2 — COM2 serial port receive data.
* CR18 TX2 — COM2 serial port transmit data.
* CR19 RX5 — COMS serial port receive data.
* CR20 TXS5 — COMS serial port transmit data.

Display Interface

The graphic screens displayed on the Liquid Crystal
Display are created from the program downloaded
from the Program card and stored in the Flash Memory
Chip. The data to form these screens is output from J5.
This data is in the form of red, green and blue drive
signals applied to each of the 303,200 display pix-
els arranged in a matrix of 640 columns x 480 rows.
Each pixel consists of 3 windows; red, green and blue,
through which a variable amount of light from the
Display Backlight, is permitted to pass to the front of
the display. The drive signals determine the amount
of light permitted to pass through each window. The
overall pixel color is a result of the gradient of red,
green and blue light allowed to pass. The drive signal
for each pixel is an 18 bit binary word; 6 for each of the
3 colors. The greater the binary value, the more light
is permitted to pass. The pixels are driven sequentially
from left to right, beginning with the top row. To co-
ordinate the drive signals and ensure that the pixels in
each row are driven from left to right and the columns
are driven from top to bottom, the drive signals are ac-
companied by a clock and horizontal and vertical sync
signals.
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During the boot-up, the program in the BIOS EPROM
reads wire jumpers PIDO through PID3 on the Display
Interface Board to determine the manufacturer of the
display. Each display manufacturer requires a slightly
different control. The program in the BIOS EPROM
configures the microboard for correct operation for the
actual display installed.

Different display manufacturers require different sup-
ply and control voltages for their displays and back-
lights. Program Jumpers JP2 through JP5 and JP7 and
JP8 must be configured to provide the required sup-
ply and control voltages to the display and backlight
control. SECTION 4 - MICROBOARD 031-02430-000
AND 031-02430-001 lists the required program jumper
configuration for each display. Also, a label attached to
the display mounting plate lists the required program
jumper configuration for that display. The position of
program jumper JP2 determines whether the supply
voltage is +5 VDC or +3.3 VDC.

The microboard controls the Display Backlight via
J6. The Display Backlight is the light source for the
display. The Backlight Inverter Board provides a high
voltage AC power source for the lamp. It converts low
voltage DC via J6-1 (+12 VDC or +5 VDC, depending
on position of Program Jumper JP5) to high voltage
AC (500 to 1500 VAC). This high voltage AC is ap-
plied to the lamp to cause it to illuminate. The Back-
light is turned ON and OFF with the “Backlight En-
able” signal (J6-5). The position of Program Jumper
JP4 determines whether this is a +12 VDC or +5 VDC
signal. In some displays, the backlight turns ON when
this signal transitions from low to high; others turn
OFF when it transitions from high to low. The position
of Program Jumper JP3 determines the transition that
will occur when the microboard outputs the Backlight
Enable signal. JP3 must be positioned according to the
display manufacturer’s requirement.

Under Program control, the microboard controls the
backlight brightness via the Lamp Dimmer circuit
output at J6-7. In order to extend the life of the Back-
light lamp, the brightness is driven to 50% after 10
minutes of Keypad inactivity. At this brightness level,
the graphics are still visible. When Keypad activity is
detected (a key is pressed), the lamp is driven back to
full (100%) brightness. Some display manufacturers
require a variable voltage to vary the brightness; others
require a variable resistance. Program Jumpers JP7 and
JP8 must be configured to enable the appropriate tech-
nique. The Lamp Dimmer is an integrated circuit that
is the electrical equivalent of a 10K ohm potentiom-

JCI COMPANY CONFIDENTIAL 57




SECTION 4 - MICROBOARD 031-02430-000 AND 031-02430-001

eter with 100 positions or steps (See Figure 20 on page
68). The Lamp Dimmer controls the position of the
potentiometer. The Lamp Dimmer varies the bright-
ness of the backlight by applying a variable voltage (0
to 5.0 VDC) or a variable resistance (0 to 10K ohms)
to the Backlight Inverter Board. If Program Jumpers
JP7 and JPS§ are installed, the Lamp Dimmer output
is a variable voltage; if both are removed, the output
is a variable resistance. The Lamp Dimmer outputs
“Brightness Control Wiper” (J6-7) to the Backlight In-
verter Board. If configured for variable voltage output,
the voltage between J6-7 and J6-8 can be varied from 0
VDC (100% brightness) to 5.0 VDC (0% brightness).
If configured for variable resistance, the resistance be-
tween J6-6 and J6-7 varies from 0 ohms (0% bright-
ness) to 10K ohms (100% brightness).

See SECTION 7 - LIQUID CRYSTAL DISPLAY, SEC-
TION 8 - DISPLAY INTERFACE BOARD, and SEC-
TION 9 - DISPLAY BACKLIGHT INVERTER BOARD
of this manual for details of the display interface.

Remote Setpoints

Remote Leaving Chilled Liquid Temperature and Cur-
rent Limit setpoints can be input via the RS-232 E-Link
Gateway interface at J2 or directly to the microboard at
J22 (See Figure 22 on page 70). The inputs at J22
are configured with Program Jumpers JP23 and JP24
to accept these inputs in either 0 to 10 VDC, 2 to 10
VDC, 0 to 20mA or 4 to 20mA form. See Program
Jumpers for configurations and SECTION 22 - RE-
MOTE SETPOINTS of this manual for details of the
Remote setpoints.

CONFIGURATION AND SETUP

The following functions are entered as setpoints on the
SETUP Screen. See entry instructions in SECTION
33 - SYSTEM CALIBRATION, SERVICE SETPOINTS,
AND RESET PROCEDURES of this manual.

Chilled Liquid Pump Operation — Determines
Chilled Liquid Pump control contacts (I/O Board TB2-
44/45) operation when chiller shuts down on cycling
shutdowns. Selections are:

1. Standard — Contacts open at completion of System
Coastdown after all shutdowns except LEAVING
CHILLED LIQUID - LOW TEMPERATURE.
On this shutdown, they remain closed, causing
the pump to continue to run while the chiller is
shutdown.
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2. Enhanced — Contacts open at completion of Sys-
tem Coastdown after all shutdowns except LEAV-
ING CHILLED LIQUID — LOW TEMPERA-
TURE, MULTI-UNIT CYCLING- CONTACTS
OPEN and SYSTEM CYCLING — CONTACTS
OPEN. On these shutdowns, they remain closed,
causing the pumps to continue to run while the
chiller is shutdown.

Motor Drive Type — Configures the program for the
applicable compressor motor drive type. Selections
are:

1. EM — Electromechanical Starter

2. §SS-Mod A — Style A Solid State Starter
3. S§S-Mod B — Style B Solid State Starter
4. VSD-60Hz — Variable Speed Drive, 60Hz
5. VSD-50Hz — Variable Speed Drive, S0Hz
6

. MV VSD — 60Hz (Microboard 031-02430-001
with software version C.OPT.01.16.xxx (or later)

7. MV VSD — 50Hz (Microboard 031-02430-001
with software version C.OPT.01.16.xxx (or later)

8. MV §SS — (Microboard 031-02430-001 with soft-
ware version C.OPT.01.15.xxx (or later)

Anti-recycle — Enables or Disables the Anti-recycle
timer. Selections are:

1. Enabled — Enables the anti-recycle timer. Solid
State Starters and electromechanical starter appli-
cations cannot be started at intervals shorter than
once every 30 minutes. VSD applications can be
started at the completion of System Coastdown up
to 5 times. On the 5% shutdown, a 10-minute timer
is started and restart is inhibited until the timer
has elapsed.

2. Disabled — Disables the anti-recycle timer. Chill-
er can be started at the completion of System
Coastdown, regardless of how long the chiller had
been running.

CAUTION

The Anti-recycle timer must never be
disabled unless advised by YORK factory.
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Power Failure Restart — Determines the course of ac-
tion required to restart the chiller, if a power failure
occurs while the chiller is running. Selections are:

1. Manual — Requires a manual reset after power is
restored. The chiller cannot be started until the
operator moves the keypad Start-Run-Stop/Reset
rocker switch to the stop/reset position.

2. Auto — Chiller will automatically restart when
power is restored.

Coastdown — Determines the “Coastdown” duration
(oil pump run duration after shutdown) and whether
the “Motor Controller — Loss of Current” check and
anti-recycle function is performed while the chiller is
running. Selections are:

1. Standard — Electric motor applications. With
software version C.OPT.01.14.306 (and earlier),
when STANDARD is selected, the coastdown
duration is 150 seconds. With software version
C.OPT.01.16.307 (and later), when STANDARD
is selected, the Coastdown Time setpoint ap-
pears. (See Coastdown Time on page 60). This
setpoint is used to set the duration over the range
of 240 (default) to 900 seconds or 150 (default) to
900 seconds as determined by the selection made
for the Chiller Style/Compressor setpoint (on the
OPERATIONS Screen).

2. Enhanced — “Coastdown” is 15 minutes in dura-
tion. Steam Turbine applications. “Motor Con-
troller - Loss of Current” check and anti-recycle
function is not performed since there is no motor
current.

Pre-run — Determines the duration of the “System Pre-
lube” period. Selections are:

1. Standard — “System Pre-lube” is 50 seconds in
duration.

2. Extended — “System Pre-lube” is 180 seconds in
duration.

Oil Pump Package — Configures the program for ei-
ther Variable Speed Drive Oil Pump or Fixed Speed
Oil Pump. Chillers equipped with the Variable Speed
Drive Oil Pump have a Program controlled Oil Heater
and a different complement of solenoid valves than
chillers equipped with a Fixed Speed Oil Pump. A de-
scription of the two Oil Pumps is as follows:

JOHNSON CONTROLS
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1. Variable Speed (style D and later) — configures
the program to operate the Variable Speed Drive
Oil Pump, the Oil Heater (maintains oil tempera-
ture 50°F above condenser saturation temperature)
and the Oil Return and Liquid Line (J compressors
only) solenoid valves are connected in parallel to
TB1-61.

2. Fixed Speed (style C) — Configures the program to
operate the fixed speed Oil Pump and the follow-
ing solenoid valves:

* TB1-34 Liquid Line

* TB1-61 Oil Return and Vent Line connected
in parallel

* TB1-62 High Speed Thrust

Motor Communications Protocol (VSD applications
— Software version C.OPT.01.16.307 or later). (Style B
Liquid Cooled Solid State Starter applications — Soft-
ware version C.OPT.01.18.307 or later).

Only displayed when Motor Drive Type setpoint above
is selected as “VSD-60Hz”, “VSD-50Hz” or “SSS-
Mod B”. Allows the Service technician to enable the
appropriate serial communications port for commu-
nications with the Style B Liquid Cooled Solid State
Starter (LCSSS) or Variable Speed Drive (VSD). Early
vintage Style B LCSSS and VSD communicate with
the microboard using YORK protocol (COM 5 (J15)).
Later vintage units use Modbus protocol (COM 2

(J13)).

The protocol selection enables the appropriate commu-
nications port:

* YORK enables COM 5 (J15)
* Modbus enables COM 2 (J13)

Selection required is based on the hardware and inter-
face that is present. See SECTION 13 - SOLID STATE
STARTERS and SECTION 14 - ADAPTIVE CAPAC-
ITY CONTROL BOARD to determine which hardware/
interface is present. The chiller must be stopped with
the START-RUN-STOP/RESET switch in the STOP/
RESET position to change this setpoint. A description
of the two protocols is as follows:

1. YORK — Enables COM 5 (J15) serial port. On
Variable Speed Drive applications, used when the
microboard is interfaced to the VSD via the ACC
Board. On Style B Liquid Cooled Solid State
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Starter applications, used when the microboard
is interfaced to the LCSSS Logic/Trigger Board
TB2.

2. Modbus — Enables COM 2 (J13) serial port.
Microboard (P/N 031-02430-001) is required.
Program Jumpers JP14 (BRAM size) and JP17
(COM 2 Serial Mode) must be configured per
SECTION 4 - MICROBOARD 031-02430-000
AND 031-02430-001.

* VSD Applications — Used when the ACC
Board is not present and the microboard is
interfaced directly to VSD Logic Board 031-
02506 (J16). Microboard must be equipped
with 128K BRAM (031-02565-000).

» Style B Solid State Starter Applications —
Used when the microboard is interfaced to
the LCSSS Logic/Trigger Board 031-02505
(J14). Microboard can be equipped with ei-
ther 32K BRAM (031-02431-000) or 128K
BRAM (031-02565-000).

Motor Node ID (VSD applications — software version
C.OPT.01.16.307 or later). (Style B Liquid Cooled
Solid State Starter applications — software version
C.OPT.01.18.307 or later).

Only displayed when Modbus is selected for the Mo-
tor Communications Protocol setpoint above. Allows
the Service technician to enter the Modbus Address of
the VSD logic board or Style B LCSSS Logic/Trigger
Board. The Motor Node ID setpoint must match the
Modbus Address assigned to these boards. Whenever
the microboard is reading or writing to these devices,
it transmits the address entered as the Motor Node ID
setpoint. The device will only respond if the transmit-
ted address matches the address assigned to the device.
The chiller must be stopped with the START-RUN-
STOP/RESET switch in the STOP/RESET position to
change this setpoint.

* VSD Applications — Enter 1 for the Motor Node
ID setpoint. Then set the Modbus Address of VSD
Logic Board 031-02506 to “1” by setting Switch
SW3 position 1 to ON with all other positions OFF.

+ Style B Solid State Starter Applications — Enter 1
for the Motor Node ID setpoint. Then set the Mod-
bus Address of the Logic/Trigger Board 031-02505
to 1 by setting Switch SW1 Position 1 to ON with
all other positions OFF.
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Coastdown Time (software version C.OPT.01.16.307
and later) — Only appears when STANDARD is select-
ed for the Coastdown setpoint. Sets the duration of the
coastdown period. The time is programmable over the
range of 240 (default) to 900 seconds or 150 (default)
to 900 seconds as determined by the selection made for
the Chiller Style/Compressor setpoint on the OPERA-
TIONS Screen. Refer to the Chiller Style/Compressor
setpoint.

Condenser Temperature Range (software version
C.OPT.01.19.307 and later) — Special order chillers
that operate at higher than standard condenser temper-
atures require higher condenser high pressure warning
and safety thresholds. This setpoint allows the software
to be used in either standard or high temperature ap-
plications. This setpoint is set at the factory at time
of manufacture and requires an ADMIN password to
change it. It is only visible when set to Extended. The
selections are:

1. Standard — Uses standard high pressure warning
and safety shutdown thresholds as follows:

* “Warning — High Pressure Limit” — Maxi-
mum allowable value is 162.5 psig

* “Condenser — High Pressure” — Trip/reset
threshold is 180/120 psig

* “Condenser — High Pressure — Stopped” —
Trip/reset threshold 160 psig.

2. Extended — Uses higher high pressure warning
and safety shutdown thresholds as follows:

* Warning — High Pressure Limit” — Maximum
allowable value is 193.0 psig

* “Condenser — High Pressure” — Trip/reset
threshold is 200/140 psig

* “Condenser — High Pressure — Stopped” —
Trip/reset threshold is 170 psig

PRY Position (software version C.OPT.01.21.307 and
later) — New production chillers after June 2009 can be
equipped with an optional Pre-rotation Vanes potenti-
ometer, regardless of other options. This setpoint al-
lows the software to be used in all YK chillers, whether
equipped with the potentiometer or not. The PRV po-
sition will be shown on respective screens when En-
abled; not shown when Disabled.
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1. Enabled — Automatically set to this setting if Hot
gas bypass or Variable Geometry Diffuser (VGD)
is enabled on the OPERATIONS Screen or Motor
Drive Type setpoint is set to VSD or MVVSD. The
actual connection point of the potentiometer is de-
termined by the equipment configuration:

* If equipped with a VSD in YORK Protocol
configuration, it is connected to the ACC
Board.

* In Modbus Protocol configuration, it is con-
nected to the microboard J7.

If not equipped with VSD, but equipped with Hot
gas bypass, the connection point is determined
by which I/O Board is present. With I/O Board
371-02514-000, it is connected to this board; oth-
erwise, it is connected to the microboard J7. If not
equipped with Hot gas bypass but equipped with a
VGD, it is connected to the microboard J7.

2. Disabled — Set to this position when not equipped
with a PRV potentiometer. If equipped with a
VSD, MVVSD or the Hot gas bypass or Variable
Geometry Diffuser is enabled, this setpoint is au-
tomatically enabled and cannot be set to disabled.

* Motor Monitoring (software  version
C.OPT.01.22.307 and later) — Allows the
Motor Monitoring feature to be enabled or
disabled.

* Heat Recovery (software version
C.OPT.01.21.307 (and later) — Allows the
Heat Recovery feature to be enabled or dis-
abled.

* Head Pressure Control (software version
C.OPT.01.21.307 (and later) — Allows the
Head Pressure feature to be enabled or dis-
abled.

e Heat Pump Duty (Software Version
C.OPT.01.23.307 and later) — Allows the
Heat Pump Duty to be enabled or disabled.
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Microboard Service Replacement

If the microboard is replaced within the warranty pe-
riod, the defective board must be returned to YORK
per the warranty return procedure. Use the return in-
structions and return address label provided with the
replacement board.

To order a replacement Microboard for a YK Chiller,
order part number 331-02430-601. This part number
provides an 031-02430-001 Microboard that has been
programmed with the latest version of the YK “Con-
trols” software. It comes equipped with a BRAM (U38)
and BIOS EPROM (U37). (Replacement Microboards
cannot be ordered by the basic board part number of
031-02430-001). Refer to Renewal Parts — OptiView
Control Center (Form 160.54-RP1).

The microboard is shipped with a label on the outside
of the shipping box that lists the part number of the pre-
programmed Microboard (331-02430-601), the basic
Microboard part number (031-02430-001) and the ver-
sion of the pre-programmed “Controls” software (for
example, C.OPT.01.14.306 or later).

Microboard 031-02430-000 is supplied as replacement
part from January 2004 until June 2006. After this date,
Microboard 031-02430-001 is supplied. This board is
an upgraded version of the 031-02430-000 Microboard
and is backward compatible to YK chillers presently us-
ing the 031-01730-000 or 031-02430-000 Microboards.
The upgrade includes a larger BRAM and an additional
RS-485 port on COM2 for Modbus serial communica-
tions. This upgrade is necessary to operate with those
motor drives that communicate with the microboard us-
ing Modbus communications, which are:

* Medium Voltage Solid State Starter (MV SSS).
* Medium Voltage Variable Speed Drive (MV VSD).

* Variable Speed Drive (VSD) Modbus applica-
tions.

* Style B Liquid Cooled Solid State Starter (LC-
SSS) Modbus applications.

A summary of the differences between 031-02430-000
and 031-02430-001 Microboards are shown in the fol-
lowing table:
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TABLE 6 - SUMMARY OF DIFFERENCES

031-02430-000 031-02430-001
031-02431-000 031-02565-000
BRAM (32KB) (128KB)
BRAM Socket 28 pin 32 pin
Program Non-removable | 2-pin shunt type
Jumper JP14 wire w/shunt removed
RS-232 or RS485 as
selected w/JP17.
. RS-485 is required
COM: fte"a' RS-232 | for MVSSS, MVVSD,
° VSD and Style B
LCSSS Modbus
communications
C.OPT.01.15.xxx
(or later) (see BRAM
transfer exception
Required below). MV VSD and
Controls Anv version VSD Modbus require
Software y C.OPT.01.16.xxx or
Version later, Style B LCSSS
Modbus requires
C.OPT.01.18.307
(or later)
Except
MVSSS, All including MVSSS,
Abplication MVVSD, VSD | MVVSD, VSD Modbus
PP Modbus and | and Style B LCSSS
Style B LCSSS | Modbus
Modbus

When replacing a Microboard, it is sometimes desir-
able to transfer the BRAM from the defective board
to the replacement board to save stored setpoint, His-
tory or Sales Order data. Not all BRAM devices are
compatible with all Microboards. Also, not all BIOS
EPROMs are compatible with all Microboards. The
board will not function with incorrect memory compo-
nents. Therefore, before attempting to transfer memory
components between boards, refer to the following
compatibility chart before proceeding:

TABLE 7 - MICROBOARD

Microboard BRAM BIOS EPROM

031-02430-001 031-02565-000* 031-02429-001

031-02430-000 031-02431-000 031-02429-001

031-01730-000 031-02028-000 031-01796-002

NOTE: *Refer to the following BRAM transfer exception.

When transferring a 32KB BRAM from 031-02430-
000 Board to 031-02430-001 board - applications
other than MV SSS, MV VSD and VSD Modbus ap-
plications, the 32KB BRAM (031-02431-000) from
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a 031-02430-000 board can be transferred to a 031-
02430-001 board. This can be useful when it is desired
to transfer a BRAM from one board to another to save
stored setpoint, History or Sales Order data. In order to
do this, the following must be performed:

1. Install a shunt over Program Jumper JP14. Use an
unused black plastic shunt from JP9-12 (DO NOT
USE JP1).

2. Install 32KB BRAM toward bottom of the BRAM
socket (U38) so that there are 4 empty sockets at
the top of the BRAM socket as shown in the fol-

lowing figure.
i
0

= =

LD12566

FIGURE 16 - BRAM SOCKET

3. With this configuration, the board can be operated
with software versions before or later than version
C.OPT.01.15.301.

Program card Service Replacement

Since one YK Program card can be used to re-program
other YK chillers, it is not necessary for an individual
Service technician to have more than one YK Program
card. Program cards can be shared among Service tech-
nicians where appropriate.

However, since chiller operating programs are occa-
sionally revised, the Service technician could have a
Program card that does not contain the latest program.
Program cards (031-02474-001) for YK chillers are
available from the Baltimore Parts Distribution Center
(PDC). The card received from the PDC is programmed
with the latest version of the chiller operating program.

Program cards can be re-programmed with the latest
program version.

JOHNSON CONTROLS



FORM 160.54-M1

ISSUE DATE: 10/25/2019 SECTION 4 - MICROBOARD 031-02430-000 AND 031-02430-001

DOWNLOADING A PROGRAM FROM A
PROGRAM CARD

The Program card Write Protect Switch

3. Reposition Microboard Program Jumper JP6 to

NOTE

must be in the “Write Protect” position!

HE=ES

CAUTION

There are 3 steps to the re-programming
process: Erase, Program and Verification.
Once the re-programming process is initi-
ated, it automatically proceeds through
these steps to completion. It cannot be

manually terminated before completion.
Therefore, once the process is initiated,
the existing on-board program will be
erased and replaced by the program in
the Program card. Before proceeding,
be absolutely certain the Program card
is applicable to your chiller model. For
example, if your chiller is a YK chiller,
the Program card used MUST be for a YK
chiller. If a YS chiller program is down-
loaded into a YK chiller, for example, the
chiller will be rendered inoperable until
this procedure is repeated using the cor-
rect Program card!

A label affixed to the Program card contains the card
version. The version is an alpha-numeric code that
identifies the chiller model applicability, language
package and program revision level. The version is as
follows:

C.

OPT.nn.n

nnn
- Language Package revision level
(00,01,etc)

Language Package (0=English
only,1=NEMA,2=CE,3=NEMA/CE)

——— Controls Revision Level (00, 01,
02, etc)

Chiller Model (01=YK, 02=YT,
03=YS, 05=YR, 11=YD)

OptiView Control Center

Commercial Chiller

Download the program as follows:

1. Remove power to OptiView Control Center.

2. Remove protective cover from Microboard con-
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nector U33.

pins 2 and 3 (left-hand pins).

. Insert Program card into Microboard connector U33.

. Restore power to OptiView Control Center. A

white screen appears displaying “Flash Check-
sum Test” and the microboard 7-segment LED
(U22) displays “Ch”. While this is displayed, the
microboard is performing a checksum test on the
Program card. This ensures the integrity of the
card before the download procedure can begin. If
the checksum test fails, the card is defective or
corrupted and the download procedure cannot be
performed. If the checksum test passes, the OptiV-
iew Flash PROGRAMMER Screen is displayed.

. Press START key to start the downloading pro-

cess. A dialog box appears asking if you want to
“Erase Onboard Flash and Re-Program from Pc
Card?”. Do not proceed until you understand
the above caution!

. Use the » key to scroll to YES.
. Press v' key. The following steps will be per-

formed:

a. Erasing - During this procedure, the program
in the microboard Flash Memory will be
erased. A green bar reflects the progress of this
procedure. The red LED next to this bar illu-
minates while this procedure is in progress.

b. Programming - During this procedure, the
program in the Program card is downloaded
into the microboard Flash memory. A green
bar reflects the progress of this procedure.
The red LED next to this bar illuminates
while this procedure is in progress.

c. Verifying - During this procedure, a check-
sum test is performed on the new program in
the microboard Flash Memory. A green bar
reflects the progress of this procedure. The
red LED next to this bar illuminates while
this procedure is in progress.

The microboard 7-segment LED Display (U22)
displays the steps of the programming process
while they are in effect. During the Erasing pro-
cedure, “Er” displayed. During the Programming
procedure, “Pr” is displayed. During the Verifying
procedure, “Ch” is displayed.
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At the completion of the re-programming process,
if it is successful, “Flash Has Been Successfully
Programmed” is displayed and “Operation Suc-
cessful” is displayed in the Status Code box. Oth-
erwise, a message in the status box indicates the
step that failed.

9. Remove power from OptiView Control Center.

10. Remove Program card from Microboard connec-
tor U33.

11. Install protective cover on Microboard connector
U33.

12. Reposition Microboard Program Jumper JP6 to
pins 1 and 2 (right-hand pins) pins.

13. Apply power to OptiView Control Center. The re-
programming procedure is now complete.

PROGRAM JUMPERS

JP1- Parallel Port Enable/Disable. Used to enable
and disable the parallel port in the microproces-
sor. Since the board is presently not populated
with a parallel port connector, this jumper must
be in the Disable position.

Pins 1-2: Enables Parallel Port.

Pins 2-3: Disables Parallel Port. Must be in this
position for correct Microboard operation.

JP2 — Display power and logic levels Determines the
power supply voltage applied to the display.

Pins 1-2: +5 VDC SHARP LQ10D367/368
(031-01774-000) displays.

Pins 2-3: +3.3 VDC SHARP LQ104VIDG61
(031-02886-000) and LG Semicon LP104V2-
W (031-02046-000) displays.

JP3 — Display backlight enable signal level polarity.
Jumper must be positioned according to the
voltage level required to turn on the Display
Backlight.

Pins 1-2: 0 VDC — not used.

Pins 2-3: +12 VDC or +5 VDC as determined
by position of JP4. SHARP LQ10D367/368
(031-01774-000), SHARP LQ104V1DG61
(031-02886-000) and LG Semicon LP104V2-
W (031-02046-000) displays.

JP4 — Display Backlight enable signal logic levels. De-
termines the logic levels of the Backlight Enable
signal.

Pins 1-2: +12 VDC/0 VDC — not used.
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Pins 2-3: +5 VDC/0 VDC SHARP
LQ10D367/368 (031-01774-000), SHARP
LQ104V1DG61 (031-02886-000) and LG Semi-
con LP104V2-W (031-02046-000) displays.

JP5 — Display Backlight power. Determines the pow-
er supply voltage applied to the Display Back-
light Inverter Board.

Pins 1-2: +12 VDC. SHARP LQ10D367/368
(031-01774-000) and SHARP LQ104V1DG61
(031-02886-000) and LG Semicon LP104V2-
W (031-02046-000) displays.
Pins 2-3: +5 VDC. Not used.

JP6 — Boot-up source. Determines whether the boot-
up is performed from the Program card or
EPROM U37.

Pins 1-2: Boots-up from EPROM U37. Must
be in this position unless re-programming from
the Program card.

Pins 2-3: Boots-up from the Program card.
Must be in this position when re-programming
from the Program card.

JP7, JP8 — Display brightness control technique. De-
termines whether the display brightness is con-
trolled by a variable resistance or a variable
voltage.

IN: Variable voltage (0 to 5.0 VDC). SHARP
LQ10D367/368 (031-01774-000) and SHARP
LQ104V1DG61 (031-02886-000), and LG Semi-
con LP104V2-W (031-02046-000) displays.

OUT: Variable resistance — not used.
JP9 — Not Used.

JP10 — Factory mounted thermal flow senor — evapora-
tor. Heat recovery chillers and new production
chillers after June 2009.

Pins 1-2: not used.

Pins 2-3: Heat Recovery chillers and new pro-
duction chillers after June 2009.

JP11 — Factory mounted thermal flow sensor — con-
denser. Heat recovery chillers and new produc-
tion chillers after June 2009.

Pins 1-2: not used.

Pins 2-3: Heat Recovery chillers and new pro-
duction chillers after June 2009.

JP12 —Factory mounted thermal flow sensor — heating
condenser water. Heat Recovery chillers.

Pins 1-2: not used.

Pins 2-3: Heat Recovery chillers.
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JP13 —Watchdog Enable/Disable. Soldered wire
jumper.

Never disable the watchdog protection.
Severe compressor or chiller damage
could result. The ability to disable the

watchdog protection is provided for fac-

CAUTION JY tory testing only.

IN: — Watchdog enabled.
OUT: — Watchdog disabled.

JP14 —BRAM size (Microboard 031-02430-001 only)
— Must be positioned according to the size of
the BRAM installed on the board.

IN: 32K (BRAM 031-02431-000).
OUT: 128K (BRAM 031-02565-000).

(For 031-02430-000 Microboards, this is a
non-removable wire jumper soldered in place
at time the board is manufactured. It must NOT
be removed by field service personnel.

JP16 —Not Used.

JP17 —COM 2 Serial Port Mode (Microboard 031-
02430-001 only). This port can operate in ei-
ther RS-232 or RS-485 Mode, depending on
the position of this jumper.

PINS 1-2: RS-485 (required for MV SSS, MV
VSD and those Variable Speed Drives and
Style B Liquid Cooled Solid State Starters that
communicate with the microboard using Mod-
bus protocol.

PINS 2-3: RS-232 (not used).

JP21 —Factory mounted thermal-type flow sensor —
evaporator.

Pins 1-2: Not Used.

Pins 2-3: Factory mounted evaporator Ther-
mal type flow sensor (new production chillers
before June 2009) or Leaving Chilled Liquid
Temperature Thermistor (chillers equipped
with the optional Heat Pump Duty feature).

JP22 —Factory mounted thermal-type flow sensor —
condenser.

Pins 1-2: Not Used.

Pins 2-3: Factory mounted condenser Thermal
type flow sensor (new production chillers be-
fore June 2009).

JP23 —Remote Current Limit setpoint (J22) type. Con-
figures Analog Input for 0 to 10 VDC, 2 to 10
VDC, 0 to 20mA or 4 to 20mA.
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OUT: Allows 0 to 10 VDC or 2 to 10 VDC in-
put on J22-1.

Pins 1-2: Allows a 0 to 20mA or 4 to 20mA
input on J22-2.

Pins 2-3: Not used.

JP24 —Remote Leaving Chilled Liquid Temperature

setpoint (J22) type. Configures Analog Input for
0to 10 VDC, 2 to 10 VDC, 0 to 20mA or 4 to
20mA.

OUT: Allows 0 to 10 VDC or 2 to 10 VDC in-
put on J22-3.

Pins 1-2: Allows a 0 to 20mA or 4 to 20mA
input on J22-4.

Pins 2-3: Not used.

JP25 —DC Undervoltage signal for Proximity Probe.

Pins 1-2: Correct position for YK
Pins 2-3: Not Used

JP27 —COM 4 serial communications port. Configures

COM 4 port for either RS-485 (COM 4A) or
RS-232 for E-Link Gateway board (COM4B).

Pins 1-2: Enables port 4A. Allows an RS-485
connection to Microboard J11. Not used.

Pins 2-3: Enables port 4B. Allows an RS-232
connection to Microboard J2 for E-Link Gate-
way communications.

PROGRAM SWITCHES
SW1-1 — Refrigerant Selection. Must be set according

to the refrigerant type installed in chiller.
ON - R-134a
OFF - R22

SW1-2 — Liquid Type. Must be set according to whether

the chiller is cooling water or brine solution.

ON — Brine. Leaving Chilled setpoint range is
10°F to 70°F.

OFF — Water. Leaving Chilled setpoint range
38°F (36°F if Smart Freeze enabled) to 70°F.

SW1-3 — Diagnostics. Enables or Disables the soft-

ware diagnostics. See SECTION 34 - DIAG-
NOSTICS AND TROUBLESHOOTING of
this manual.
ON - Enables diagnostics. Disables normal
chiller operation.
OFF - Disables diagnostics. Enables normal
chiller operation.

SW1-4 — Not used.
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FIGURE 17 - MICROBOARD 031-02430-000 AND 031-02430-001
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SWITCH IN "WRITE" POSITION

PROGRAM { END OF CARD
CARD ™ \

LABEL

031-02474-001 ]

SWITCH IN "WRITE PROTECT" POSITION

I VER
\CHECKSUM XXX
H

FIGURE 18 - PROGRAM CARD 031-02474-001

J1-8
Not Used
-12VvDC
J1-4
> +12VDC
TP10
TP4 2.5VDC
J1-3 T
+12voc > F2_ |- Sy +5VDC (Analog)
5A OLTAG (For Transducer and Thermistors)
REG
» +5VDC (VCC)
TP5
| | 25VvDC
VOLTAGE 2.5VDC
REG
v P2
J1-1 T
+5VDC >—| F1 y 3.3VvDC >
oA VOLTAGE > 33Vbe
REG TP1
GND >
J1-2

LD09255A

FIGURE 19 - MICROBOARD (031-02430-000 AND 031-02430-001) DC POWER SUPPLY TEST POINTS
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5.0VDC

JP8

J6

10K /"

JP7

NOTES:

1. J6-6 not connected (N.C.) to Backlight Inverter Board when display is manufactured by Sharp or NEC.

BRIGHTNESS CONTROL (+) OR (N.C.)

BRIGHTNESS CONTROL (WIPER)

BRIGHTNESS CONTROL (-)

FORM 160.54-M1
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TO
BACKLIGHT
INVERTER

BOARD

LD04054

2. The position of Program Jumpers JP7 and JP8 determine the output at J6-7; In = Variable Voltage; Out = Variable Resistance. Refer to

Program Jumper Listing for applications.

3. Potentiometer is actually an integrated circuit that is the electrical equivalent of a 10KQ potentiometer.

FIGURE 20 - MICROBOARD LAMP DIMMER CIRCUIT
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CR5 CR4
R G
TX1 RX1
T 17 - > > 4
- < RX 3 PRINTER
MICRO > COM 1 DTR > 5
_ ~ P DSR "5
COM 4B GTX > 7
(NOTE1) | GRX 6
< g  E-LINK GATEWAY
CR13 CR14 h: 9
R G —
TX4 RX4 RS-485 =
X %l J11
DNy all > < * > 3
3[-| COM 4A
P JP27 P - _ 2
< > (NOTE 1) < VAT > 2 NOTUSED
GND "4
SHIELD
CR18 CR17 5
R G
ngz R§Z2 COM 2
AVARR NOTE 3
< ( ) < DCD J113
< < DER 2
> RTS > 4
< < CTS 6  NOTUSED
> RS-232 DTR > 7
< L RX 3
- D T N
| s
o RS-485  [< >38 MODBUS PROTOCOL
_W < 6 »10 )} - MVVSD, MV SSS, VSD,
Ri5 CRi oD g STYLE B LCSSS
R G JP17
TX3 RX3 =
AN 7
~t RS-485 J12
> < * > 3 OPTIONAL
< < = > 2 HOT GAS BYPASS
COM 3 +5VDC > 1 HEAT RECOVERY
GND 4 HEAD PRESSURE CONTROL
SHIELD 5 MOTOR MONITORING
CR20 CR19
R G
TX5 RX5
‘Q% §Z§ OPTO-COUPLE 15
> 1X > 1
< < RX 2 YORK PROTOCOL-
COM 5 COMMON 3 VSD ADAPTIVE CAPACITY
NOTE 2 4 CONTROL BOARD OR
NOTE 2 5 STYLE B LCSSS
 ——
LD15644
NOTES:

1. Microboard Program Jumper JP27 determines whether COM 4A or 4B can be used. 1 and 2 - 4A, 2 and 3, 4B.
2. J15-4 Loop-Around Test IN. J15-5 Loop-Around Test OUT. See Figure 115 on page 319 for details.

3. The COM 2 port has two selectable serial modes. It can operate in either RS-232 or RS-485 Mode, depending upon the position of
program jumper JP17 as follows: On pins 1 and 2 for RS-485 operation. On Pins 2 and 3 for RS-232 operation. The COM 2 RS-485 port
is not present on 031-02430-000 Microboard.

FIGURE 21 - MICROBOARD SERIAL DATA COMMUNICATIONS PORTS
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FACTORY MOUNTED EVAPORATOR J7 715K
THERMAL-TYPE FLOW SENSOR 2 :
(note 2) (note 3) A\ >
15 L
4 O+5v 3 JP21
3 1 13
——— 75K 200
24 VAC - L L
FACTORY MOUNTED CONDENSER
THERMAL-TYPE FLOW SENSOR 4
(note 2 VA >
2 16 2 1
4 7 ossv 3 P22 =
3 ‘ ‘ 1 >3
24 VAC = L L MUX
J22
REMOTE CURRENT  0-10 VDC / 1
LIMIT SETPOINT ~ 2-10 VDC Y\ >
0-20 mA/ A L/CW oY
4-20 mA ;
3 |JP23 =
REMOTE LEAVING 0-10 VDC / 3
CHILLEDLIQUID .19 vDC A\
TEMPSETPOINT |
0-20 mA/ 4 26 1
4-20 mA 2 .
L | JP24 =

REMOTE SETPOINT
GND CONNECTIONS

NOTE:

LD09565

1. Program Jumpers JP23 — JP24 must be positioned on pins 1-2 or 2-3 according to input signal type.

2. On new production chillers before June 2009, the Thermal type flow sensors are connected to Microboard J7 as shown above. Program
Jumpers JP21 and JP22 must be on pins 2-3. On new production chillers after June 2009, the Thermal type flow sensors are connected to

Microboard J14 (See Figure 24 on page 72).

3. Factory mounted evaporator Thermal type flow sensor (new production chillers before June 2009) or Leaving Chilled Liquid Temperature
Thermistor (chillers equipped with the optional Heat Pump Duty feature)

FIGURE 22 - CONFIGURABLE ANALOG AND REMOTE SETPOINT INPUTS
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J7
5 T15K
%% >
14 2 1
LEAVING CHILLED 47K
LIQUID TEMPRERATURE $ 15 P21 i
THERMISTOR O+5v 3
See Note 1 13
>—_| 75K 200
B >
»

1 1 MUX
J22
REMOTE CURRENT ~ 0-10VDC/ 1 AN >
LIMIT SETPOINT ~ 2-10 VDC -
P
0-20mA/ 2 [Fh A
4-20 mA ;
300 |oP23 =
REMOTE LEAVING 0-10 VDC / 3
CHILLEDLIQUID .10 VDG A\
TEMP SETPOINT A R
0-20 mA/ 5 1
4-20 mA 2 .
300 |P24 =

REMOTE SETPOINT S
GND CONNECTIONS
LD15436

NOTE:
1. Program Jumper JP21 must be positioned on pins 2-3.

FIGURE 23 - CONFIGURABLE ANALOG AND REMOTE SETPOINT INPUTS (HEAT PUMP DUTY)
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LVDIGIN 0

J14-1

JP9
+5Vdc

|3o | A— GND

J14-2

+5Vde ——4M8M <
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14-
GND I3
LVDIGIN 1 J14-4
Factory Mounted Evaporator
JP10 Thermal-Type Flow Sensor
2 o 1 w +5Vdc (gote 11)
| 3 | A— GND
+5Vdc IS 24VAC
14-
GND J14-6
LVDIGIN 2 J14-7
Factory Mounted Condenser
JP11 Thermal-Type Flow Sensor
note 1
2 O M— +5vdc (3 1)
| 3 | A— GND
+5Vdc J14-8 24VAC
GND J14-9
LVDIGIN 3 J14-10 Factory Mounted
Heating Condenser
JP12 Thermal-Type Flow Sensor
note 1
207 O +svde (3 1)
| 3 | A— GND
+5Vdc b alll 24VAC
GND J14-12

NOTE:

LD12827a

1. On new production chillers after June 2009, the Thermal type flow sensors are connected to Microboard J14 as shown above. Program
Jumpers JP10 through JP12 must be positioned on pins 2-3 and software version C.OPT.01.21.307 (and later) is required. On new
production chillers before June 2009, the Thermal type flow sensors are connected to Microboard J7 (See Figure 22 on page 70).

FIGURE 24 - LOW VOLTAGE DIGITAL INPUTS
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SECTION 5 - MICROBOARD 031-03630-001

Microboard 031-03630-001 is supplied in new produc-
tion YK chillers starting in June of 2015. Although
this board uses a different microprocessor and sup-
porting components, the chiller control and operator
interface are the same as the previous 031-01730-000,
031-02430-000 and 031-02430-001 Microboards. It
uses the same mounting hole pattern and has the same
interface connectors as the previous boards except for
the improved power supply connections and the VSOP
and ACC board cables use removable screw terminal

plugs.

It is backward compatible to existing YK chillers
OptiView control panels and is supplied as service
replacement for these boards in kit 331-03630-601
which contains the microboard and an SD card with
the program.

The new 031-03630-001 microboard consists of a base
board with a small daughter board mounted on the base
board. This daughter board is the SMARC processor
board. The two boards are mated in the factory and
cannot be replaced separately.

All of the connectors for the sensors, communication
ports display and keypad have the same connector des-
ignations. The jumpers related to the display and ther-
mal flow switches remain the same and should be set to
the same positions as the existing 02430 microboard.
The SW1 DIP switch settings should be set the same
as the SW1 switch positions on the 02430. Position
SW1-4 on the 03630 is now used in place of JP6 on the
02430 to initiate a program update.

On the 02430 a BRAM chip stored the configurable
setpoints, sales data and Real Time Clock. The BRAM
chip has been replaced with FERAM and a separate bat-
tery backed up Real Time Clock to maintain the time
during power outages. The RTC Battery is a CR2032
button cell Lithium battery which can last over 10
years and is readily available at local stores.

The board is supplied with +12 VDC (J1-5), -12 VDC
(J1-6), +5 VDC (J1-1 and J1-2), +24 VDC (J1-7) and
ground (J1-3 and J1-4) from the Power Supply (See
Figure 27 on page 91). The +5 VDC (fused by F1)
can be monitored at TP12 and TP3. It is used by the mi-
croboard circuits and applied to a +3.3 VDC regulator.
The outputs of this regulator is applied to Microboard
circuits.

JOHNSON CONTROLS

The +12 VDC (fused by F2) can be monitored at TP5
and TP4 in reference to TP1 GND. It is applied to a +5
VDC regulator and the output of the regulator is the +5
VDC (Analog) supply that powers all analog circuits
and is the source voltage for all of the transducers and
thermistors. The +5VA can be monitored at TP10 ref-
erenced to TP1 GND.

Test Points and LED Indicators

The primary power supplies have LEDs to indicate the
presence of power. The voltages can be measured at the
following test points in reference to TP1 or TP11 GND.

TEST
VOLTAGE POINT VOLTAGE RANGE | FUSE | LED
+5VDC | TP3 [+4.92to +5.28 VDC F1 (5A)|CR56
+12VDC | TP4 |+11.58to +12.5VDC |F2 (5A)|CR57

-12VDC | TP33 |-11.5t0-12.5VDC
+24 VDC | TP35 |+22.4 to +26.7 VDC

F3 (5A)|CR58
F4 (4A)[CR59

+3.3VDC | TP2 [+3.25t0 +3.43VDC n/a |CR62
VCC TP15 [+4.92 to +5.28 VDC n/a n/a
+5VA TP10 | +4.95 to +5.05 n/a |CR61

Battery n/a |[+2.95to +3.45 n/a n/a

Boot-up Program

The Boot-up Program is stored in Flash memory. It
may be updated along with a new version of the oper-
ating program by inserting an SD card containing the
new program into the SD card slot on the 03630 board,
setting DIP Switch SW1 position 4 to ON and then
applying power to the chiller. The Boot-up Program
version is displayed on the DIAGNOSTICS Screen in
SERVICE access level.

JCI COMPANY CONFIDENTIAL 73




SECTION 5 - MICROBOARD 031-03630-001

TABLE 8 - DIAGNOSTIC DISPLAY CODES
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LED DISPLAY CODE (NORMAL BOOT UP) DESCRIPTION
00 DIP 4 OFF - Booting from internal Flash program
CH Flash Checksum Test in progress
AP Application program setup in progress
0 Application program is running
LED DISPLAY CODE (OTHER)
01 DIP 4 ON - Booting from SD card [Normal when loading a program]
02 DIP 4 ON - Booting from USB port
05 DIP 4 ON - PIC application is being configured
FO DIP 4 OFF - Boot from internal Flash Failed [Try to reload the program]
F1 DIP 4 ON - Boot from SD card Failed [Bad SD card or Bad microboard]
F3 DIP 4 ON - Microboard Internal error [Bad Microboard]
F4 DIP 4 ON - Checksum Failed [Try to reload program, Bad microboard]
FF DIP 4 ON - Boot from SD card Failed

NOTE: If the display stops at a 01 display, this may be an indication that the SD card reader is defective. If the display stops at the YORK logo
with a white screen, this indicates that the board has no program to boot from.

When power is first applied to the OptiView Control
Center, a white screen is displayed while the boot-up is
performed. During the boot-up, the Boot-up program
in the Flash Memory configures the microprocessor
and related components and performs testing of cer-
tain components to ensure that those components are
operational.

The sequence of events in the boot-up process are list-
ed in the Table 8 on page 74. The progress and pass/
fail status of each step is displayed on the microboard
7-segment LED Display (U25 and U26). Due to the
speed at which the boot-up proceeds, not all steps will
be visible during the process. Not all pass/fail status is
displayed on the white screen.

CHILLER OPERATING PROGRAM

The Chiller Operating Program is a set of instructions
to control the chiller. It contains the Safety and Cycling
shutdown thresholds (non-changeable) and display
screen messages and graphics.

74 JCI COMPANY CONFIDENTIAL

The chiller operating program is stored in non-
removable Flash Memory that is soldered to the mi-
croboard. New chillers are supplied programmed with
the latest program available at the time of manufac-
ture. The program version that is currently residing in
the microboard Flash Memory Chip is displayed on
the DIAGNOSTICS Screen in SERVICE access level.
The on-board program can be upgraded by download-
ing the latest version from a Program card using the
procedure in the Service Replacement section of this
manual.

Program Card

The on-board program can be upgraded by download-
ing the latest program version from a program card.
This is a SD format card which is 1-5/16" X 1". It is
a portable Flash memory storage device that is pro-
grammed with the chiller operating program. The pro-
gram card part number for YK chillers is 031-03601-
001 and is available from the Baltimore
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Parts Distribution Center (PDC). There is a Program
card for each chiller type (YT, YK, YS, YR, YD, etc)
and each has a unique part number. A label affixed to
the Program card contains the part number and ver-
sion. The version is an alpha-numeric code that identi-
fies the chiller model applicability, language package,
language package revision level and chiller operating
program revision level.

The Program card is applicable to both NEMA and
CE applications. The Program card for YK chillers has
English, Simplified and Traditional Chinese, French,
Portuguese, Spanish, Italian, German, Japanese, Ko-
rean and Hungarian languages.

The program version that is currently residing in the
microboard Flash Memory Chip is displayed as the
“Controls” Software Version on the DIAGNOSTICS
Screen in SERVICE access level.

The Program card obtained from the PDC is pro-
grammed with the latest version of the chiller operating
program. Program cards can be reprogrammed.

A Program card for a particular chiller type can be
used to re-program other chillers of the same type. For
ex-ample, it is not necessary to have more than one
YK Program card. A single YK card can be carried to
dif-ferent locations to re-program other YK OptiView
Control Centers.

A Write Protect Switch on the edge of the Program
card prevents inadvertent writing to the Card during
program downloading.

Handling precautions for the Program card include:
* Do not allow dirt or water to enter the connector

* Operating temperature range for Commercial
grade SD cards is -25°C to 85°C (-13°F to 185°F)

A label on the Program card contains the version and
JCI part number. The version is an alphanumeric code
that identifies the chiller model applicability, lan-guage
package, language revision level and chiller control re-
vision level. The version is as follows:

JOHNSON CONTROLS
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(@]
0
—
B
B
=}

r{g

Language Package revision level
(00,01,etc)

Language Package (0=English
only, 1=NEMA, 2=CE, 3=NEMA/
CE)

Controls Revision Level (00, 01,
02, etc)

Chiller Model (01=YK, 02=YT,
11=YD, 16=YMCC Mod A)

OptiView Control Center

Commercial Chiller

Program Download Connector J26

The SD Program card is inserted into connector J26 to
download a program. Refer to instructions under Ser-
vice Replacement.

FeRAM

The FeERAM (Ferroelectric Ramdom Access Memory)
preserves the stored data during power failures. All of
the programmed Setpoints, Sales Order Data and His-
tory Data is stored here. This memory does not require
a battery.

Real Time Clock

The RTC (Real Time Clock) uses a common CR2032
button-cell lithium battery to maintain the time and
date during power outtages. The battery life is over 10
years. This type of battery is used in watches and is
readily available at drug stores and appliance stores.

SMARC Module

The SMARC Module is the processor card for the
031-03630-001 microboard. The SMARC Module
and the baseboard are assembled as a pair in the board
manufacturing factory and can not be swapped in the
field. SMARC (Smart Mobility ARChitecture) is a
relatively new standard to enable multiple vendors to
provide high performance embedded processor cards.
This will allow using future processors if the current
ones become obsolete without having to re-design the
microboard.
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Watchdog Circuit

The Watchdog circuit performs two functions as fol-
lows:

* Power failure detection
* Program latch-up detection/prevention

The Watchdog Circuit monitors the +5 VDC from the
power supply and the +3.3 VDC from the onboard reg-
ulator to determine when a power failure is occurring.
If the +5 VDC decreases to the threshold of (+4.44
VDC to +4.68 VDC) or the +3.3 VDC decreases to the
threshold of (+2.84 VDC to +3.04 VDC), a reset is is-
sued to the microprocessor and the chiller shuts down.
When power is restored, the white screen is displayed
and the boot-up is performed as described above.
When the graphic screen is displayed, the message
CONTROL PANEL POWER FAILURE is displayed.

The Watchdog Circuit also ensures that the entire pro-
gram is being executed and that the program has not
latched-up, bypassing important safety checks. The
Watchdog circuit is a timer that times-out if not given
a reset pulse within its time-out period (1 to 1.204 sec-
onds).

To prevent a time-out, the microprocessor sends a reset
pulse to the Watchdog circuit every time the complete
program has been executed. Since it takes less than 1
second to perform the entire program, the Watchdog
circuit doesn’t time-out under normal operation. How-
ever, if the entire program is not executed or something
prevents the microprocessor from sending the reset
pulse as described below, the Watchdog circuit times-
out and sends a reset to the microprocessor, initiating a
re-boot. If running, the chiller shuts down. The display
momentarily blanks and the white screen is displayed
while the boot-up program executes as described
above. When the graphic screen is displayed, either of
two messages is displayed depending on the type of
Watchdog shutdown as explained below.
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There are two different watchdog initiated shutdowns;
a HARDWARE watchdog initiated shutdown and a
SOFTWARE watchdog initiated shutdown.

In the HARDWARE watchdog initiated shutdown, a
program problem, on-board noise or hardware problem
could prevent the watchdog time-out. If this occurs, a
re-boot is initiated and when the graphic screen is dis-
played, CONTROL PANEL — POWER FAILURE is
displayed.

In the SOFTWARE watchdog initiated shutdown, the
program intentionally initiates the reboot because it
has detected program interruption. After the reboot,
WATCHDOG — SOFTWARE REBOOT is displayed
on the graphic screen.

Program Jumpers/Program Switches

The Program Jumpers and Program Switches are used
to alter the program operation or configure the mi-
croboard hardware for specific operation. This allows
the Program and Microboard to be universal for all
standard applications. The position of some jumpers
can be determined by the Service technician to meet
the desired operation. Others must be positioned ac-
cording to the requirements of the size, type or style
of components and thus are determined by the YORK
factory. The jumpers are plastic sleeves with metal in-
serts that are inserted over 2-prong or 3-prong conduc-
tors. The Program Switches are miniature switches that
are placed in either the ON or OFF position.
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PROGRAM JUMPERS

When replacing a 02430 microboard with
a 03630, use the same jumper positions for
the jumpers marked with an *,

NOTE

JP2* — Display power and logic levels Determines the
power supply voltage applied to the display.

Pins 1-2: +5 VDC SHARP LQI10D367,
LQ10D368 displays.

Pins 2-3: +3.3 VDC SHARP LQ104V1DG61,
LQ104V1IDG81 and LG Semicon LP104V2W
displays.

JP3* — Display backlight enable signal level polarity.
Jumper must be positioned according to the
voltage level required to turn on the Display
Backlight.

Pins 1-2: 0 VDC — Not used.

Pins 2-3: +12 VDC or +5 VDC as deter-
mined by position of JP4. SHARP LQ10D367

LQ10D368, SHARP LQ104V1DG6I,
LQ104V1IDG81 and LG Semicon LP104V2W
displays.

JP4* — Display Backlight enable signal logic levels.
Determines the logic levels of the Backlight
Enable signal.

Pins1-2:+12/0VDC-SHARPLQ104V1DGS81.

Pins 2-3: +5 VDC/0 VDC SHARP LQ10D367,
LQ10D368, LQ104V1DG61 and LG Semicon
LP104V2-W displays.

JP5* — Display Backlight power. Determines the pow-
er supply voltage applied to the Display Back-
light Inverter Board.

Pins 1-2: +12 VDC. SHARP LQI10D367,
LQ10D368, LQ104VIDG61, LQ104VIDGS1
and LG Semicon LP104V2-W displays.

Pins 2-3: +5 VDC. Not used.

JP7*, JP8* — Display brightness control technique.
Determines whether the display brightness is
controlled by a variable resistance or a variable
voltage.

IN: Variable voltage (0 to 5.0 VDC). SHARP
LQ10D367, LQ10D368, LQ104VIDG6I,
LQ104V1IDG81 and LG Semicon LP104V2W
displays.

OUT: Variable resistance — Not used.
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JP10* — Factory mounted thermal flow senor — evapo-
rator. Heat recovery chillers and new produc-
tion chillers after June 2009.

Pins 1-2: Not used.

Pins 2-3: Heat Recovery chillers and new pro-
duction chillers after June 2009.

JP11* — Factory mounted thermal flow sensor con-
denser. Heat recovery chillers and new produc-
tion chillers after June 2009.

Pins 1-2: Not used.

Pins 2-3: Heat Recovery chillers and new pro-
duction chillers after June 2009.

JP12* — Factory mounted thermal flow sensor — heat-
ing condenser water. Heat Recovery chillers.

Pins 1-2: Not used.
Pins 2-3: Heat Recovery chillers.

JP14 — Applies a 120 Ohm terminating resistor across
the COM3 RS-485 port.

IN: Not used.
OUT: Normal position - no bias applied.

JP15 — Applies a pull-up voltage to the COM3 +
terminal.

IN: Not used..
OUT: Normal position.

JP16 — Applies a pull-down voltage to the COM2 -
terminal.

IN: Not used.
OUT: Normal position.

JP18 — Applies a 120 Ohm terminating resistor across
the COM2 RS-485 port.

IN: Not used.
OUT: Normal position - no bias applied.

JP19 — Applies a pull-up voltage to the COM2 +
terminal.

IN: Not used.
OUT: Normal position.

JP20 — Applies a pull-down voltage to the COM3 -
terminal.

IN: Not used.
OUT: Normal position.
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JP21* — Factory mounted evaporator thermal-type
flow sensor.

Pins 1-2: Not used.

Pins 2-3: Factory mounted evaporator Ther-
mal type flow sensor (new production chillers
before June 2009) or Leaving Chilled Liquid
Temperature Thermistor (chillers equipped
with the optional Heat Pump Duty feature).

JP22* — Factory mounted condenser thermal-type flow
Sensor.
Pins 1-2: Not used.
Pins 2-3: Factory mounted condenser Thermal

type flow sensor (new production chillers be-
fore June 2009).

i,

NEESHEID G URGERGIEEIERA] o roximity Probe.

Pins 1-2: Correct position for YK
Pins 2-3: Not used

JP27 — Applies a pull-up voltage to the COMSB + ter-
minal.

IN: Not used.
OUT: Normal position.

JP28 — Applies a 120 Ohm terminating resistor across
the COMS5B RS-485 port.

IN: Not used.
OUT: Normal position - no bias applied.
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JP29 — Applies a pull-down voltage to the COMS5B -
terminal.

IN: Not used.
OUT: Normal position.

PROGRAM SWITCHES

SW1-1* — Refrigerant Selection. Must be set according
to the refrigerant type installed in the chiller.
ON — R-134a
OFF - R22
Note that with Version 03 software and later, the
refrigerant selection is performed on the SETUP
screen because a third choice of R-513A has been
added. When this is the case, position 1 of SW-1
has no effect.
SW1-2* — Liquid Type. Must be set according to

whether the chiller is cooling water or brine
solution.

ON - Brine. Leaving Chilled setpoint range is

10°F to 70°F.

OFF — Water. Leaving Chilled setpoint range

38°F (36°F if Smart Freeze enabled) to 70°F.
SW1-3* — Diagnostics. Enables or Disables the soft-

ware diagnostics.

ON - Enables diagnostics. Disables normal

chiller operation.

OFF - Disables diagnostics. Enables normal

chiller operation.

SW1-4 — Boot from SD Card/Flash (This performs the
same function as the JP6 jumper on the 02430
board.

ON — Enables boot from SD card to load a new
program.

OFF - Boot the program stored in memory.

The software for the 03630 uses the data
entered on the Sales Order screen to de-
termine proper control settings. After the
Sales Order screen is fully entered, navi-
gate: HOME>SETPOINTS>SETUP>
DIAGNOSTIC and then press the Default
Unit Setpoints button on the Diagnostic
Screen to set the correct control param-
eters. Failure to do this will result in
improper control.

NOTE
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Keypad Interface

The keypad is read via J18. The keypad is a matrix of
conductors arranged in rows and columns (See Figure
50 on page 124 and Figure 51 on page 125). There
are 4 rows and 8 columns. When a key is pressed, the
conductors are pressed together at that point, creating
continuity between the row conductor and the column
conductor. The keypad is read by applying a logic low
to a row while leaving +5 VDC pull-up on all other
rows. The microprocessor then reads the 8 columns. If
any column has a logic low on it, the key correspond-
ing to that coordinate (row, column) is being pressed.
The microprocessor reads the entire keypad by repeat-
ing this routine beginning with row 1 and ending with
row 4. The entire keypad is continually read while the
Control Center is powered. See SECTION 10 - KEY-
PAD of this manual for details of the keypad.

CM-2 Board or Style A Solid State Starter
Interface

The microboard retrieves certain operating parameters
(via J10) from the compressor motor starter control
board (CM-2 Current Board for Electromechanical
Starter or Style A Solid State Starter Logic Board).
See the appropriate section of this manual for de-tailed
explanation of each board. Both boards contain an 8§
channel multiplexer. The microprocessor sequen-tially
and continually reads channels O through 7. It reads
each channel by applying a 3-bit binary address to the
multiplexer.

TABLE 9 - MULTIPLEXER CHANNELS
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A 0to 5 VDC analog value is returned from each chan-
nel. The function of each is in Table 9 on page 79.

The microprocessor determines which board, and
therefore which starter is present, by the value returned
from channel 0. Since channels 0 through 6 are ground-
ed, the CM-2 board returns a 0 VDC value. The Solid
State Starter Logic Board returns a value greater than
0.41 VDC to +5 VDC. If the value is less than 0.4
VDC, it indicates the starter is an Electromechanical
(EM) starter and the microprocessor then reads chan-
nel 7 to retrieve the peak motor current value. A value
greater than 0.4 VDC indicates the starter is an A style
Solid State Starter and the microprocessor reads chan-
nels 1 through 7.

In the Solid State Starter, channel 0 indicates the start-
er size (model) and voltmeter range (300 VAC or 600
VAC). Channel 1 is a hardware generated 100% FLA
(prevents pre-rotation vanes from further opening)
or 104% FLA (closes pre-rotation vanes until mo-tor
current is less than 102%) current limit override com-
mand that overrides normal Pro-rotation Vanes control.
Channels 2 through 4 are analog voltages that represent
phase A, B and C motor current. The highest phase is
Channels 5 through 7 are analog voltages that represent
phase A, B and C Line Voltage. The data for each chan-
nel is shown on the below.

0 1 2 3 4 5 6 7
Peak
CM-2 GND GND GND GND GND GND GND Motor Current
(%FLA)
STYLE A Starter model/ Current Phase C | Phase B | Phase A | PhaseA | Phase B Phase C
SOLID STATE voltmeter limit motor motor motor line line line voltage
STARTER range command | current | current current voltage voltage 9

JOHNSON CONTROLS

JCI COMPANY CONFIDENTIAL

79




SECTION 5 - MICROBOARD 031-03630-001

Style B Solid State Starter Interface

Style B Solid State Starters produced before June 2008
can communicate with the 031-03630-001 Microboard
via the Opto-coupled COMS serial data port (J15) us-
ing YORK proprietary protocol. The serial data is rep-
resented by +5 VDC and 0 VDC logic levels. TX data
to the starter is at J15-1. RX data from the starter is at
J15-2.

Style B Solid State Starters produced after mid 2008,
communicate with the 031-03630-001 Microboard
via the COM 2 serial port (J13) using RS-485 Mod-
bus protocol. To allow Microboard 031-03630-001 to
be used as a service replacement for 031-01730-000 or
031-02430-000 boards non-modbus applications in the
field, the COM 5 serial port (J15) is retained on the
031-03630-001 board.

When SSS-Mod B is selected as the motor drive type
on the SETUP Screen, additional setpoints must be en-
tered on the screen. The appropriate serial port (COM
2-Modbus or COM 5 YORK) must be enabled using
the Motor Communications Protocol setpoint. The se-
lections are Modbus or “YORK”. When Modbus is se-
lected, the Motor Node ID setpoint must be set to match
the setting of the Starter Logic/Trigger Board Modbus
Address Switch SW1. They must be both be set to “1”.

See Figure 59 on page 138 and SECTION 13 - SOLID
STATE STARTERS for details of the solid state starter
interface.

Variable Speed Drive Interface

Variable Speed Drives produced before March 2007
communicate with Microboard 031-03630-001 via the
Opto-coupled COMS serial data port (J15) using the
YORK proprietary protocol. The serial data is repre-
sented by +5 VDC and 0 VDC logic levels. TX data
to the starter is at J15-1. RX data from the starter is at
J15-2.

To allow Microboard 031-03630-001 to be used as the
service replacement for 031-01730-000 or 031-02430-
000 and 031-02430-001 boards non-Modbus applica-
tions already in the field, the COMS5 serial port is re-
tained on the 031-03630-001 board.

Variable Speed Drives built after March 2007 commu-
nicate with Microboard 031-03630-001 via the COM2
serial data port (J13) using RS-485 Modbus protocol.

With Microboard 031-03630-001 when “VSD-60Hz”
or “VSD-50Hz" is selected on the SETUP Screen as the
Motor Drive Type, additional setpoints must be entered
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on this Screen. The appropriate serial port (COM2-
Modbus or COM5-YORK) must be enabled using the
Motor Communications Protocol setpoint. The selec-
tions are Modbus or “York”. When Modbus is select-
ed, the Motor Node ID setpoint must be set to match
the setting of the VSD Logic Board Modbus Address
Switch SW3. They must be both set to “1”.

There are two different types of Modbus protocol used.
Modbus ASCII for Mod D/Vyper and Modbus RTU for
Raptyr. When VSD — 60Hz or 50Hz is selected for the
Motor Drive Type setpoint on the SETPOINTS Screen,
the microboard will poll on COM 2 alternating between
the two protocols until one of them responds or until
an initialization fault occurs. Once a valid response is
received from either VSD type, the microboard will
“remember” this, even after a power failure. This al-
lows the correct screens to be displayed after a power
failure, without repeating the poll interrogation as long
as the Motor Drive Type is not changed. Once the mi-
croboard determines which VSD type is connected, it
will not poll for the other.

See Figure 63 on page 153 and SECTION 14 - ADAP-
TIVE CAPACITY CONTROL BOARD Board for details
of the variable speed drive interface.

Medium Voltage Solid State Starter (MV SSS)
and Medium Voltage Variable Speed Drive
Interface (MV VSD)

These drives communicate with the microboard via the
COM2 RS-485 Modbus serial port (J13). See Figure 29
on page 93 and Medium Voltage Solid State Start-
er — Service (Form 160.00-M5) and Medium Voltage
Variable Speed Drive — Service (Form 160.00-M6) for
details of this interface. When the MV SSS or MV VSD
is selected on the SETUP Screen, the COM2 serial port
with Modbus protocol is automatically enabled. With
the MV VSD, the Adaptive capacity Control function-
ality is contained on the microboard.

Printer Interface

An optional printer can be connected to COM1 RS-232
serial data port (J2). TX data to the printer is at J2-4.
The DSR (Data Set Ready or busy) signal from the
printer is at J2-2. Signal levels are standard RS-232.
The microboard sends data to the printer at the selected
baud rate until the printer buffer becomes full, where-
upon the printer asserts its Busy signal. The microboard
suspends data transmission until the printer can accept
more data. Each printer must be setup/configured to
operate properly with the microboard. The Baud, Data
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Bits, Parity and Stop Bits must be programmed on the
COMMS Screen. Other printer setup is performed on
the Printer Screen. Refer to OptiView Control Panel -
Operation (Form 160.54-0O1) for details of available
printers and printer setup instructions.

SC-EQ Communication Interface

An optional SC-Equiptment printed circuit board can
be connected to the COM 4B RS-232 serial data port
(J2). TX data to the SC-EQ is at J2-7. RX data from
the E-Link Gateway is at J2-6. Signal levels are stan-
dard RS-232. The SC-EQ Communication Interface
polls sys-tem pressures, temperatures and status from
the mi-croboard. It holds it for retrieval by third-party
devices. See SECTION 19 - COMMUNICATIONS of
this manual.

Digital Inputs

The 1/0O Board converts the 115 VAC inputs to logic
level inputs for the microboard at J19. A 115 VAC in-
put to the I/0 Board is converted to a logic low (less
than 1 VDC). A 0 VAC input to the I/O Board is con-
verted to a logic high (greater than 4 VDC). See SEC-
TION 6 - I/O BOARD of this manual for details of the
I/O Board.

Digital Outputs

The microboard controls 115 VAC relays and so-
lenoids via the I/O Board (via J19). The I/O Board
contains +12 VDC relays that isolate the microboard
low voltage circuits from the 115 VAC device coils.
Solid state switching devices are used to control the
relays. The microboard energizes the +12 VDC re-
lays by applying a ground to the coil input. They are
de-energized by opening the ground path. The con-
tacts of these relays switch 115 VAC to system relays
and solenoids. The outputs that control the chilled
liquid pump and compressor motor starter have anti-
chatter (anti-recycle) timers associated with them.
The output that controls relay KO is not allowed to
change at a rate greater than once every 10 seconds.
The output that controls relay K13 is not allowed to
change at a rate greater than once every 20 seconds.
The microboard controls actuator motors via Triacs on
the I/0 Board. Each actuator has an open winding and
a close winding. Current flowing through a winding
causes the actuator to rotate in the respective direction.
Each winding is controlled by a Triac. The Triac is
turned ON to allow current to flow through a winding.
The microboard turns on the Triac by applying a logic
low (less than 1 VDC) to the Triac driver on the I/O
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Board. It turns it OFF by applying a logic high (greater
than 4 VDC). See SECTION 6 - I/0 BOARD of this
manual for details of the I/O Board.

Analog Inputs

System pressures, in the form of analog DC voltages,
are input from Pressure Transducers. See SECTION 20
- PRESSURE TRANSD