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SAFETY PRECAUTIONS FOR OFPERATING PERSONNEL

This manual contmns procedures intended for use by operating personnel. Refer o the TP 04 Sernace
Mianead (LMO0910) for corrective maintenance procedures intended for service personnc

WARNING: Operaung personnel should perform only the procedures described and recommendad in
this manual. Onlv qualified service personnel familiar with the electncal shock hazards present inside
the equipment should perform any disassembly or comective mamtenance of the equipment.

WARNING: The locations of patennally dangerous voltamas and other hazards are labeled and descnibed
on the cquipment. Carefully observe these wamings when installing. operating. maintaning, orservicing
the equipment. Observe all wamings given in this manual

WARNIMNG: To avoid shock hazard. the equipment must be arounded with an adequate 2arth ground
per local electneal codes

WARNING: Dunng the up/down motion of the TPO4010As head. keep vour fingers out of the space
between the thermal cap on the head and the DUT site

CAUTION: Observe the precautions given on the equipment and within this manual to prevent damage
to the equipment.

CAUTION: Use proper handling and packaging procedures tor stanc-sensitive corcut boards. Assume
that afl circu boards arc the static=sensilive Dvpe.

CAUTION: Unauthorized personnel shouid not remove from the equipment those pancls that ac
pronaded for cooling and proecoon

Faaea i Clparatar's Manwesi
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CCopynght 1994 - 159 by Temptronic Corporation
ALl Rights Reserved

The text of this publication. or any part thereof. may not be reproduced or tansmitied in any form
or by any means. clectronic or mechanical. intluding photocopying, recording, storase m an
information retneval sysiem, or otherwise. without the prior written permission of Temptronic
Corporation.

The software program contamed within the Model TPO40 10A ThermoStream#® System for operation
of this system is protected by copyvnght laws that pertain to computer software. Use of this software
does not authonze the de-compiling, disassembling or reverse engineering to gain access 1o the

program code. Temptroaie Corporation does not anthonze any copy, change, or other use of this
software,

MNotee

Patents have been granted andfor patent applications are pending or are in process of preparation on
all our developments.

The material in this manwal is for mformational purposes and is subject to change withaut notice.,

Temptrome Cerporation assumes no respongibality for anv ermors which may appear in this manual

Temptronic Corporation warrants this product as covered in the Warmanty statement included at the
rear of this manual

Printed In LI 5. A

The tollewing are trademarks of Temptronic Corporation, Newton, Massachusers:

ThermaChuck ThemoSpor®  Themmologger™
ThermoDomez ™ ThemmoStream " ThermoLab™
ThermoSocker” ThermoZone”  MiniZone™
MiniDomer

Manual Number; LMOOB9D
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Operator Notes

Use this page to record your notes.  Refer 1o the "Readers Comment” card at the back of this manual
to send any comments back to Temptronie,
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fﬁ‘\? TEMPTRONIC Revision €. 896 Generl Data

Section 1
General Data

1-1 Introduction

Information in this manual supports the installation and operation of the Model TPO4010A Ther-
moStream System (see Figure 1-1). This system is a programmable temperature controlling airstream
svstem for tesung and characierizing electronic devices af temperatures from —R0 °C 1o =328 20 An
mtemal microcomputer controls the system, permitting either local or remote operation.

The TPO4GL0A display shows the air and DUT (devicc-under-test) temperatures; programmed values
meluding hot, ambient, and cold temperature sctpoints, soak time; and cycle information. Tn addition,
the complete system operations status and any error messages are displaved, All data is shown in
reai-time alphanumeric format, keepmg the user fully informed at all times.

Figure 1-1. Model TP04010A ThermoStream System

TPO4010. Cparators Manual Page 1-1
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1-2 Specifications
Table 1-1 lists the gencral specafications for the Model TPO4UL0A ThemmoStream Syetems.
Table 1-1. TRPO40104A Seneral Specifications

| Temperature Limé - high | +Z25°C
| Tempersture Limit - low | (at air supply of +20 to +28 °C)

Standard head/no arm configuration | -BS'C |
; Standard head with arm configuratian -80 *C
', Temperature transition (alr) 30 seconds from +125 to -55 *C !
| Air Flow | 12 SCFM maximum. manual coniral
'| Temperature Set and Display Resolution 0.1°*C

Temperature Cantrod Air ar direct OUT contral 1

N DUT sensors Type T or Type K thermocouple inputs i
1_Ramaole Inlerface Paorts

Etandard IEEE-488_or
. Optional i RSZ32C
. Handier Interface . Stan-Tesl, End-of-Test, and Stop-on-Firsi-Fag@
. | signals 4

|

| User Interface CRT monitor for data eniry and display i

1-3. Power and Air Requirements

Table 1-2 lists ac power and compressed air requirements for installanon of the Model TPO4010A
ThermeStreamn Svstems

Table 1-2. TRPO4010A Power and Air Reguirements

__AC Power Single phase. 20 amperes 1
80 Hz, ar | 220 to 2400 {220V nominal** = ==-=
50 Hz | 200V (nominal)™
Compressed Air |

Supply pressure 8010 110 PSIG with air dryer (100 PSIS nominaly™, or 701z 110 PSIS

| without gir drger (100 PSIG nominali™ |
Suppdy flow rate™ ' Sto 21 SCFM with air dryer (21 to 25 SCFM recommended - provides

| _ogtimum system performance), 3 1o 15 SCEM wlhout air dryer

* Dptional buck/boost transtormear is available for other supply votages

** Reduced perfermance may ba encountered ab oparating ervrenmenls less than ar gresisd than
naminal.

“*Flow requiraments reducad by § SCFM wathout ar dryer

Fage 1-2 TPO4010A Operator's Manual
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1-4 User/Owner Registration Cards

Four prenumbered User/Owner Registration post cards ang supplied as a single perforated sheet (PN
LME 1480 in the back portion of this manual,

Upon receipt of the svstem, card #1 should be completed and retumed to Temptronic. When ownership
changes or additional personnel become responsible for the system, the remaining cards should be used.
By following this procedure, vou will be assured of receiving any important information pertinent to
your system. Additional cards may be cbtained through the Temptronic Service Department (refer 1o
Par. 5-1},

1-5 Performance Report Forms
A “User Interface Performaonce Bepon™ is provided at the back of this manual Use this repor to submit

any desired enhancements or functional discrepancies in the system. However for prompt response, vou
may contact the Temptronic Service Depantment directly whenever a problem cccurs

Also, a “Reader Commentz™ card is included a1 the back of this manual, Use this casd 1o feed back vour
suggestions and opinions regarding the effectiveness of the manual.

TRO20104 Operaters Manual Page -3
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Use this page 10 record vour notes.  Refer to the "Readers Comment® card at the back of this manual
to send any comments back w0 Temptronic.

Page 1-4 TP 108 Qperator's Manua|
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Section 2
Preparation for Use

2-1 Introduction

This section contains the nstructions for unpacking, placement. assembly, and interfaging the Modzl
TPE010A ThermoStream Systems,

2-2 Receipt of Shipment

Your Model TPMOI0A ThermoStream System is shipped 0 you in one packing carton on a skid (see
Figure 2-1). The packaged system can be casily transported at your location with & single fork-lift
Overall shipping size of the packaged system is 66 inches high by 43-1/2 inches by 62 inches, Oversl|
shipping weight 1z 7435 pounds.

All purchased tems are included inside the packing caron. When received, the caron should be
examined for any signs of mishandling or damage during shipment

NOTE: If you see any chvions signs of damage 1o the packing carton, contact the carrier immediately
and do not proceed with the unpacking. Since the shipment is made FOB factory, vou should consult
your administration conceming claims for shipping damage
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Figure 2-1. TPO4010A in Packing Carton for Shipment

TR0104 Operators Manual Page 2-1
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2-3 Placement Requirements

The proposed site for placement of the TPO4010A should be one near the necessary ac power and
compressed air service interconnections. Also, the proposed site should be near any tester with which
the TPO4010A will be interfaced. For proper cooling of the TPO&010A and for affording a minimun
workspace, the sysiem should be located with mmimum clearances around it as shown in Figure 2-2.

Figure 2- 2. Placement Clearances for TPO404104
2-3.1 AC Power Interconnections

The TRO4D10A inciudes an attached 8-foot long power cord with a 3-wire twist-lock grounding male
connector, Bryant type J0620NP. This connector should mate with a suitable wall receptacle and wiring
that comply with the applicable governmental and local codes.

As specified at the time of parchase, the TPO4G10A must be connected to a source of single-phase ac
powerat 220 to 240 volts, 60 Hz or at 200 volts. 50 Hz. An optional buck/boost transfonmer is available
fior other supply voltages The power source must be capable of supplving 20 amperes. minimum

FPage 2-2 TR 0A Operators Manwuai
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2-3.2 Compressed Air Interconnection

The TPOSOI0A is supplied with a 10-foot long, 5/8-inch 1D braid reinforced. oil-resistant rubber hose
and its associzted 3/8-inch NPT barb fining and two hose clamps

The compressed air supply pressure must be from 80 to |10 PSIG when an air drver is used or from 70
to 110 PSIG without an air dryer. The supply flow must be capable of 21 SCFM (a supply below 9 SCFM
results in a reduced performance).,

NOTE: The flow requirements may be reduced by 6 SCFM when an air drver is not used, (An optional
drver orifice kit reduces the dover purge air to 4 SCFM instead of 6 SCFM )

2-4 Unpacking Instructions

When unpacking the system, save all packaging material in the event the TPO4010A system has & be
reshipped later,

1. Transport thi packaged TPO4O10A (o 12 proposcd site when possible,
CAUTION: Seme of the packaging matenals of the TPO4010A shipment may be a source
for ESD potential. Do not unpack in the vicimity of ESD sensinve components.

2, Cutand remove the two band seals holding the packing carton on its skid.  Lift off the canon
cover and the carton shell. (See Figure 2-3A).

3. Cutand remove the band seal holding the mmp on the paliet and against the TPO40I0A. Place
the ramp in position at the edee of the pallet for removal of the svstem (see Fipure 2-3B).

4. Cut and remove the remaining band seals that secure the TP04010A on the pallet. The Temp-
tronic air drver will be installed in place on the back side of the TPM4010A

3, Roll the TPO4010A off the pallet down the mmp, into position on the floor where it will be
used (see Figure 2-3C). [f the TPO4010A is equipped with optional leveling feer screw the
posts down to level and stabilize the machine

6. Fora TPO40I0A System with a head and manipulator. swing the manipulator so the head isin
s operating position (loesen cam locks to position, refer to Figures 3-3 and 3-4).

7. Wisually inspect the TPO4ULUA atter unpacking and do not proceed with its preparabion for use
if any signs of damage are found

p.  Review the packing slip to venfy that all purchased items have been received
b,  Verify that all panel switches are in place and wmed oft
€. Yenfy the megrity of all exposed cables and connections.

d.  Wenfy dhat all vizable bardware 15 secure.

TPO£010A Dperator's Manual Pags 2-3
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Figure 2-3. Unpacking of TPO4010A System
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2-5 Assembly Instructions

Each system 15 configured to customer specifications at the tme of order and shipped complete.
Tymcally, the assembly required is o attach the thermal cap o the head module. In some cases it may
b necessary 10 mount the optional buck/boost transformer.

2-5.1 Thermal Cap Attachment

Attach the srandard, insulated {(metal houang) thermal cap onto the bottom of the head module. Mo tools
are required. Note that the same procedure applics for the optional, transparent-type themmal cap

1. At initial mstallation of the TPO4010A, instal] the three thumbscrews in the mounting ring at the
head output (see Figure 2-4). (Thumbscrews are packed with the thermal cap in a separate
box.)

2. Apply upwand pressure, twast back and forth, and slip (push) the thermal cap into the mounting
ring of the head module.

J. Rotate the thermal cap o locate s exhaust port away from the operator’s posibion, and tighien
the three thumbscrews 1o secure the thermal eap i place,

4. Slip the non-conductive thermal shroud over the end of the head outlet nozzle to concentrate the
aur flow around the DUT. Two different shaped shrouds are provided, a square one and a rec-
tangularone. Use the appropriate shaped one for the type of DUT being tested (additional
sizes are available from Temptronic)

tn

Attach the purge air hose between the thennal cap purge input fitting and the fitting at the lower
rear of the head module {refer to Figure 3-4).

S L
| RN B

- U TR AR TTRG

= TufFisd [a8 R gl TiFFmm

| o = tagoady Fat
oo T |

Figure 24, Thermal Cap Attachment

TPO40104 Cperator'a Manual Page 2-5
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2-5.2 Air Dryer Mounting

The air dryer is shipped mounted on the rear of the TPO4D1UA with all neeessary connections made at
the power and air input panel (refer to Figure 2-5)

Ifa system is configured without the air drver. a hose shunt 13 factory installed between the two drver
RS,

2-5.3 Buck/Boost Transformer Mounting

The opnianal buck/boost transformer 15 supplicd as a separate assembly for installation by the customer
It is configured to hang on the rear of TPO4OL0A and connects between the ac power service and the ac
power input to the system. Install and connect the buck/boost windings per the instructions provided
with the transformer

2-6 System Interconnections

Figure 2-5 shows the power and air input panel {rear of frame module) for making the svstem
intereonnections to encrmize the TPO4O] DA

2-6.1 Alir Connection

Thread the 3/8-inch NPT barb fitting supplicd with the air hose into the AIR INPUT fitting on the power
and mput panel. CAUTION: Hold the AIR INPUT fitting with a second wrench while tightening the
barb fitting to prevent the ATR INPUT fitting from rotating in the panel,

Push the arr hose aver the barb fitting and secure with a hose clamp (supplied). Conneet the other end
of the air hose to vour air supply and secure with a hose clamp (supplied)

LAC 3 |

Figure 2-5. Power &nd Air Input Panel

Fage 28 TPD40104 Oparator's Manual
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2-6.2 Power Connection

CAUTION: Check that the ac voliage and frequency to be supplied o the TPR4OLGA are eorrect for
those listed on its data plate (located on rear svstem panel. upper left comer).

Plug the service cord from the power and mr input panel 1nto the supply receptacle with the correct ac
power (if optional buck/oost transformer 13 needed, plug service cord into the transformer receptacle
and plug the transformer power cord inta the ac power source).

2-7 System Interfacing
2-7.1 ESD Protection

The air flow through the TPO40L0A 15 fully grounded from the air inlet to 115 ar nozzle output. When
coupled with the optional conductive shroud kit for interfacing to the DUT and the standard metal thermal
cap, an ESD-free environment 15 assured withowt any added ar ionizer.

2-7.2 ThermoStream Interfacing

The DUT site should be carefully prepared before the tesing of devices at both clevated and reduced
temperatures. You should minimize the heat transfer by thermal conductivity from the DUT site within
the thermal cap to the extemnal testequipment. In addition. components on the tester board in the vicinity
of the DUT should be protected from the tempersture extremes of the ThermoStream air flow. These
paths of undesired heat transfer can be minimized by the insertion of insulation matenal.

Each TPMOLDA 15 supphed with an insulation ket (P ZAKTOLESD), This kit contains one sheet of
silicone foam matenal {12 inches square by 174 inch thick). The silicone matenal combings the property
af low thermal conductivity with the added foature of elasticity, Cut to it snugly around a given
component configuration, thereby forming a scal to minimize heat transfor.

Should more msulation matenal be required, an optiional msulation kit (PN 5A22450) contains three
sheets (1/8-, 1/4-, and 1/2-inch thick) of [8-inch square silicone foam matenal. Another optional
insulation kit (PN ZAKA40480) contains three sheets (18-, [/4-, and 1/2-inch thick) of [2-inch square
silicone foam material, Both of these optional kits come with BTV adbesive. For separate preces of
availoble foam material and adhesive. contact the Temptroaic Senice Department {refer ta Par. 3-1).

See Figures 2-6 and 2-7 for a tvpical test site installation of the insulation material. For convenignce.
pieces and sheetz of the silieone foam may be cemented toeether wath an BTV adhezive

TRO4S 100 Opearator's Manual Fage 2-7
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2-7.3 Air Purging

Low temperature (esting can cause condensation and/or icing at the DUT site. Because of the low dew
point (less than -80 °C) of the ThermoStream outlet air, condensation within the thermal cap is not a
problem. However, thermal conduction and forced convection may canse condensatian to appear on the
tester cables and/or intereonnections, which are normally located 0 & reom environment having dew
points on the order of 15 °C. The TPIMOUA provides a test-site with a dry room-temperature air purgs
at the thermal cap. This air may be directed where condensation is not to accumulate

NOTE: An optional DUT site purge kit (PN ZAK103310) simplifies tying into the purpe air by
providing the user with all necessary fittings and tubing to direct air to the DUT site.

2-7.4 Direct DUT Temperature Sensing

For the direct DUT {dual loop) type of temperature control, install the T-type disk stvle DUT sensor
supplied with the svstem,

1. Install the disk sensor on the DUT test socket o contact the DUT when insericd in the socker
See the detailed installation instructions provided with the sensor

2. Plug the other end of the thermocouple winng into the SENSOR 2 connéctor on the svstem L0
panel {see Figurs 2-8).

NOTE: I[fthe opronal T-ype sprng style DUT sensor is used instead of the T-tvpe disk style, nstali
per the supplied instructions and connect 1o the SENSOR 2 connector on the /O panel. The Sensor 3
connector is supplied for use with K-tvpe thermocouples.
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2-7.5 Remote Control Communications
IEEE-488 Interface

For remote control of the TPOMO10A, an [EEE-488 interface 15 standard for parallel communications
with a tester or host computer. The paraliel communications cable plugs into the IEEE-488 connectar
an the TP4010A IO panel (refer to Figure 2-7), Sce Sechion 4, Remote Interfaces, for I[EEE-488
interconnections information and special prégramming instructions,

RS232C Interface

An optional RS232C senal communications interface may be installed in the TPO4O10A at the time of
purchase in addition to the standard IEEE-488 interface, In this case, the series communications cable
plugs into the RS232C connector on the TPO4010A 1/0 panel (refer to Figune 2-7). See Section <, Remote
Interfaces, for RS232C interconnections information and special programming instructions.

MCT Interface

A limited MCT Standard interface between the TPO4OL0A and a tester is a standard feature, This
interface cable plugs into the MCT STDINTERFACE connector on the TPO4010A [/D panel. Interface
connections include the Stan-Test output from the TPO4010A,, the End-of Test input from the tester, and
the Stop-cn-First-Fail input from the tester. See Section 4, Remote Interfaces, for MCT interconnections
information and special programming instructions.

2-7.6 Peripheral VO Panel Ports

The following IO pors are available for connection to peripheral items:

KEYBOARD: A type DB-23 male connector for input of a programmer s kevboard (kevboard
must be & PC AT compatible)

DISPLAY: A type DB-9 female connector for cutput to a remote monitor capable of displaving
EGA (640 x 330) compatble graphics mode,

2-8 Initial Start-Up

The following procedure outlines how 1o start up the TPOSO10A initally, Once stared and vou are
satisficd that the system works proper]y. it can be tumed over for normal use as outlined in Section 3.
Svatem (hperation,

1. Place the front panel CONTROL BREAKER at its ON position (refer to Figure 3-1)
2. Place the front panel MAIN BREAKER at s ON pogition.
3. Toggle the front panel OFF/ON switch to its ON positon and then release,

4. Obscrve that the Sissem Stortup Screen (refer to Figure 3-7) appears on the CRT desplay of the
operator contrel module (OCM)

TPO4DI0A Operatar's Manual Page 2-11
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5. At the Svstem Swertep Screen. push the OCM Configuration button to select the Configuration
SCIEEN.

6. Atthe Configuranion screen, sclect the parameters to give the desired svstam operation (refer ta
Par. 3-6.1% Afler making the proper selections, press the [ESC] ke and observe that the Sps-
rem Starmp Screen s displayed again.

7. Check the overall operation of the head module with its HEAD and STAND membmne
gwitches (refer o Par. 3-2.2).

8, Listen to check that the air drver is operating properly. You should hear a sharp retort from its
muffler exhanst every 60 scconds.

9, Check the flow of air from nozzle output of the head module. With the front panel FLOW con-
trol tumed fully clockwise, the air flow should be at its minimum, With the FLOW coatrol
turned filly counrerclockwise, the arr flow should be at 118 maximum,

10, When satisfied that the svstem is ready for use by the operator. togele the front panel OFFION
switch 1o its OFF position and then release for normal operstion (refer to Section 3).

2-9 Repackaging

[fthe TPO40O10A System 15 o be shipped to anather location, repackage the svstem in the original shipping
carton {refer 1o Figure 2-3).

Note that prior approval is required before shipping the system to a Tempromc Sales/Service Office, or
to the factory {refer to Par. 3-1). 1t is recommended that a tag be attached to the svsiem giving the CWHET 8
name, address, ielephons number, system model and serial numbers. and the reason for retum

Page 2-12 TPO4A010A Coeratar's Manual
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Section 3
System Operation

3-1 Introduction

This section contains mstructions for front panel (local) operation of the Model TPOMIOA Thermo-
Stream Systems. Remote system operation is discussed in Section 4, Remote Interfaces. Familianty
with front panel operation is recommended hefore attempting remote operation.

3-2 Local Operation Controls

3-2.1 Electrical and Air Controls
Electrical Confrols

Figure 3-1 shows the power panel, which is located on the top nght front of the frame module. This
panel contains four components for eontrolling and protecting the ac power to the TPO4010A

OFF/ON momentary switch: Turn left to OFF to switch off ac power and the operation of the
TPO4010A. Tumn right to ON o apply power and operate the TPO4010A

MAIN BREAKER: A 20-zmpere circuit breaker in the primary ac power circuit to the TPOMOT0A
This breaker i normally left in the ON {up) pesition.

CONTROL BREAKER: A 0.75-ampers circutt hreaker in the secondary (contral) relay circuit of
the TPO4OI0A, This breaker is normal lcft in the ON {up) position.

CONTROL FUSE: A 7.0-amperc fuse that protects the 24-volt ac power to the control relavs in
the TPO4010A and the main ac power to the air dover
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Figure 3-1, Power Panel
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Operator Notes

[Use this page ta record vour notes. Refer to the "Readers Comment™ card at the back of thes manual
to send any comments back to Tempiromc.
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Air Control

Figure 3-2 shows the air flow control panel, which is located near the top left front of the frame module.
This panel contains the FLOW CONTROL valve for manpal adjustment of the ThermoStream output
at the head nozzle to the DUT. Tum this control counterclockwise to increase the flow or ¢lockwise to
deorcase the flow. The amount of air flow is displayed on the operator sereens, such as in Figure 3-9,

L

Figure 3-2, Ajr Flow Panel
3-2.2 Head and Manipulator

Figure 3-3 deprets the honzontal sweep limits of the thermal head manipulator (hinged am configura-
tion). This manipulazor allows the thermal head to be positioned near the DUT site, Figure 3-4 shows
the pivating, tuming, and tilting limits of the thermal head with respect to its thermal head manipulator,
These three types of motion allow the thermal head o be aligned with the DUT site. Mavements for
setup of the mampulator and head are manually controlled. operational movements to speed up
production testing are electricallv controlled.

NOTE: Thesc mstrections are applicable to TPO40104 Svetems with an omm confipuration.  Skip fo
Paragraph 3 2.3 if vour system has no arm configuration

Manually Controlled Positioning

Manual travel and positioning of the head and manipulator can be set and held in the desired position by
several mechanical locking devices. These lecking devices are idennficd below (refer to Figures 3-3
and 3-4)

VERTICAL ARM LOCK (at top of vertical column cxiting the frame modube) can be niehtened to
clamp any honzontal sweep movement of the first am of the manipulator. When this lock 15
loosened, the manipulator can be tumed up 1o 163 degrees 1o cither honizontal dircctron from the
front of the svstem. When tightened, this lock disables the STAND 4 and ¥ buttons (refer to Page
3-B).

HORIZONTAL ARM LOCK (at hinge between first and sccond anms ) can be tightened to clamp
any horzontal angular movement of the second amm from the first am of the mamipulator, When

TRO43108 Cpearatars Manual Page 3-3
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this lock is loosened. the second arm can be tumned up to 150 degrees in cither honizontal dircction
from the centerline of the first arm

END PIVOT LOCK (at rear of thermal head) can be tightened to clamp anyv horzontal pivoting
maovement of the thermal head with respect to the manipulator. When this lock is loosened, the
thermal head can be pivoted up to 90 degrees in either honzontal direction from the centerdine of its
mounting (second) arm.

ANGLE PIVOT LOCK ({at rear of thermal head) can be tightened 1o clamp any vertical pivoting
movement of the thermal head with respect to the manipulator. 'When this lock is loosened, the
thermal head can be pivoted on the manipulator up to 180 degress in either direction from vertical
(full pivor limited only by airhose attop ofhead). In addition, when the lock is loosened, the thenmal
head can be tilied forward or backward on the manipulator up to 7 degrees from vertical,
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Figure 3-3. Thermal Head Manipulator Positioning
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Electrically Controlled Positioning

Figure 3-5 shows the controls on the thermal head for vertical posittomng of the thermal head and the
manipubator istand). These controls are two sets of membrane wuch buttons, cither 4 or W for up or
down motion, respectively

CAUTION. Always hold the handle grips on the head when posinoning either the head or the stand.

HEAD # and ¥ burton raises or lowers the thenmal head fora 6-inch travel with respect to the DUT
site. Mormally (refer to "Head motion” on Page 3-24), the head retamns to its up position at the end
of a test cycle. The speed of the head movement depends upon the attitade position of the head.
Two adjustment controls (undemeath snap buttons at rear of head, refer to Figure 3-4) can be sat for
the desired speed of head travel.

STAND 4 and ¥ buttans mise and lower the manipulatar {(with thermal kead) fora 16-inch vertical
travel. Cenerally, the manipulator (with s thermal head lowered all the way) will be lowered until
the haad’s thermal cap covers the DUT site,. NOTE: the STAND 4 and & buttons are disabled
when the VERTICAL ARM LOCK is ugkttened.

Fage 3-6 TPO40104 Cpemator's Manual
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3-2.3 Operator Control Module

The operator control module (OCM) 18 a sloping pancl assembly (sce Figure 3-8 bocated m the top.
left-comer of the TPO4O10A frame module, On s front panel. the OCM contams a 7-inch {diagonal
size} cathode-ray tube display for the user. Below the display, seven function kevs are located i o single
row. Below this row of kevs. 2 numeric koypad ig grouped to the nght of four cursor kevs

Display. The display shows the operational status of the TPIMOIDA Syseem. Tvpical operating
menus show the programmed values (sctpoints and soaks) and the resultant current values (DUT and
ThemmoStream temporaturcs. soak times. and cvele numbers). Also, cther menus are avaslable for
test getups, svatem confipuration, and operator maintenance.

Generally, the major poruon of the screen display shows the menu formation. At the bottom of
the display, o row of up 10 seven scrcen sclections identifies the possible funchons |or sercens) that
can be selected next by one of the function kevs. Immediately above the screen szlections. a line of
text mives a help tip tor the highlighted seléction,

Fupction Bevs Press one of these keva o seiect (highlight) the cormsponding sergen selecnon
displeved along the bottom of the display

Keypad: Conmains [0 numenc kevs, decamal key, ond minus key for eatering st paramcter values
(temperature setpoints. window tolerances. soaks. and cyveles) as well as calibration values and an
IEEE-4#8 address. Press the eseape [ESC| key to exit from a routing and retum to the previous
selection without implementing & change . Press the [ENTER] key to implement (save) a selection,

If an extemal display and kevbaard ore used. they must be as specified in Paragraph 2-7.6. When
using an extenal kevboard, the cursor keys are used to highlight the desired item follovwed by the
|[EMTER] kew 1o select de cholcs

Cursor {amow Kevs: Used ta heghlight and s¢leet alreads cntered {progrommed ) values or ficlds to
be changed

|HELP] Koy Used to aceess the apprepriate help sereen for more mfarmaton on o displayod sercen
[ an CITor message ).

Page 3-8 TPO40104 Operatars Manual
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3-3 Startup/Shutdown
3-3.1 Startup from Power On

To start up the TPOHOA System mitally or after it has been shutdown.
l. Check that the svstem is connected to the speerfied air source and the air 15 imed on

2, Check that the svarem is connected to the speeified ac power source and the front pancl
CONTROL BREAKER and MAIN BREAKER are umed on

3. Togele the front panel OFF/ON switch to the ON posiion and then relense

4. Next observe that the TPIMOI0A Systern first displavs a program status message that lusts about
30 seconds on the OCM

Afer the program siatus me ssage. the operating program will start up i either the Operator Mode (default
mode or the Vanable Sctpomnt Mede (i selected on Sysvenr Coniignrearian Screen). The Operntor Mode
{Subsection 3-4) has o progrmmmed selecion of 12 different st setups (each setup includes a hot setpoint
and a cold scipoint). The Vanable Setpoint Mode (Subsecnon 3-3) offers an expanded programmed
selection of 12 different teat sctups. cach with 12 different setpoints as desired (cold to hot), For
apphication, the Operator Mode facilitates production run testing, while the Vanable Setpount Mode
accommadates the engincering evaleation and charactenzanen of development deviees,

Accessible from either the Operator Mode or Vadable Sctpoint Mode. the Top AMenn Screen (Subscetion
3-6) preseats nine different selections. These selections allew vou to switch quickly the eperating mode.
(o acecss auwaliony funchion screens. and o shutdown the svstem

3-3.2 System Shutdown
T shutdown the TPIOLEA Syvarom.
. Place the svstem m a shutdown state 1f possible ( Top Menn Sereen disploved)

1. Toggle the OFF/ON switch to the OFF position and then release. Note that the OOCM display

turns aff,

MOTE: When moving the TPOS010A 10 a different test locawon. or when shuming down foran extended
penod. wm o off and disgonneet from it oc power source and ar supply

Page 3-10 TRO0A Dparater s Manual
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3-4 Operator Mode
3-4.1 Startup Sequence

AL system start-up as soon as the power s furmed on, observe that

*  The electronics module fan tums on

* The operator control module (OCM) will show a program stanis message and then several
secands later the Startup Sequence Screen (see Figure 3-7) will appear. (If this screen does
not appear but is replaced by a CMOS error or Setup error message, sce Subsection Par, 5-8.)

The Starfup Sequence Sereen displays a 60-second countdown delay of system startup, The delay purges
the system’s cold air line of condensed moisture each time the system is umed off for more than 2 hours
For shutdewn intervals less than 2 hours, the svstem goos directly into the Operator Mode

Startup Sequence in Progress

The cysten iz in haat eonl moda

wtart-up time renainieg = B sioetes 59 seconds,

Figure 3-7. Startup Sequence Screen

TPO40T08 Operators Manual Paga 3-11
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3-4.2 Test Procedure

The next paragraphs deseribe the Operator Mode for testing at a manually selected setpoint (O permiar
iain Sereen) or for testing by cyveling between two hot and cold setpoints (Operaior Test Cvele Sereen).
Other functions needed to tum the compressor (Air Chiller Module) on and off, to change the test setup
pararneters, and to access the Tap Menu Screen ane available on the Operartor Extended Screen

Operator Main Screen

Ihe first operational screen in the Operator Mode is the Operaror Main Screen (see Figure 3-8). Note
that this screen displays the Setup: number in the upper right box, showing the selected setup nurnber
trom | to 12, Also, the Sedpeint: value in this box shows the programmed emperatere of a selected
setpoant (HOT, AME, or COLDY)

Sotmpr 1
25 - E Swtpoint: 5.8 °C
a Air F Lo H =eln |

AT TEHNPERATURE

HOT = 125.8

soah time = 30 smc

AME = NO FLOMW

Soak tine = J8 =mc

COLD = -55.0

woak timo = 48 =oe

Figure 3-8. Cperator Main Screen
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The selections at the bottom of the soreen on Figure 3-8 are summarized below.  Press the OCM
function key directly below 2 desired selection to activate it.

HOT: This selection displays the proprammed temperature and soak time for the HOT seipoins
tFactory set values are 123 °C and 30 sec.)

AMBIENT: This selection displays AMB = NO FLOW and the soak time by default. Pressing
the function key displays AMB = programmed temperature and the soak time {with air flow inttiated)
Alternate pressing of the function key toggles berween the two AMB states. (Factory set values are
25°C and 30 sec )

COLD: This selection displays the programmed remperature and soak time for the COLD setpoint,
{Factory set valucs are -33 ® C and 30 sec.)

Cycle: Accesses the Operavor Tesr Cocle Screem (Figure 3-9) and staris temperature eveling, (Select
Stop on that screen 10 return to the Qperarar Main Screen.)

Set: Help tip displays ““Choose hot, ambient or cold to change seipoint, or soak to change soak
time.” NOTE: Use this Set selection o make temporary changes in the st setup.

Setpoint Changes. 1se the arrow left/nght keys to make ane of the setpoint sclections
{HOT, COLD, or AMBIENT), Observe that the sslection is highlighted. Type in the
new setpoint value desired and press [ENTER] key to save

Soak Changes. Afler making the Set selection, then select Seak. Help tip displays
"Choose hot, ambient or colt to change that soak time.”" With the selection highlighted,
type n the now soak value desired and press [ENTER] key 1o save.

Soak: Restarts a soak time in process.

Other: Accesses the Operator Extended Screen (Figure 3-10) with other operator screen selections.

TPO40104 Cperator's Manual Page 5-13

www.valuetronics.com



System Operabon i o 1B 1— ?— TEFTHD'EE

CORPORATIIN

]
@

Operator Test Cycle Screen

The selections at the bottom of the Uperaror Test Crele Screwn (see Figure 3-9) are summanzed below
Press the OCM function key directlv below a desired selection to activate it

Cycling: The system starts performing temperature cycles as selected at the Operator Main Screer
(Figure 3-8) Each cycle stans going to the COLD setpoint, After the soak at that sctpoin, the cyvcle
continues o the HOT setpoint.  After the soak at that sefpoint, the eyele continues to the AMB
setpoint, After the soak at that setpoint, the cvele repeats for the number of times programmed

Stop: Stops the temperature cyeling, and rotums display to the Operator Main Sercen, [fa ovele is
interrupted, the svstem continues to the next programmed setpoint and maintaing lemperature at that
setpoint

1
Sxtpnint: =558 "C
fiar Flow! 1W soi'm

HOT AT TERPERATURE
CYCLE #: 1 —_—
HOT = 125.8

Soak time = b =see

Joak time = Ji =ec

COLD = -55.0

Soak tima = A8 mae

The syaton ia wow perfocning btempscatore cuoles.

Figure 3-9. Operator Test Cycle Screen
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Operator Extended Screen

Gysbem Cparabon

The selections at the bottom of the Operawr Extercied Sereen (s2e Figure 3-10) are summarized below

Press the OCM function key directly below a desired selection to activate it

HOT: This selection displays the programmed temperature and soak time for the HOT setpoint.

AMBIENT: This selection displays AMB = NO FLOW and the soak time by default, Pressing

the function key displays AMB =programmed temperature and the soak time (with air
Alternate pressing of the function key toggles between the two AMB states,

{Eora imrtrabed)

COLD: This selection displays the programmed temperature and soak time for the COLD setpoint.

Compressor: Tums the compressor on or turns the compressor off, Toggles to the displayed state

by pressing the function key.

Setup: Accesses the Test Change Setup Screen (Figure 3-11), (Press Return function kev on that

screen to retum 1o the Operator Extended Screen,)
Top menu: Accesses the Top Mers Sereen (Figure 3-21)

Return: Retums the display to the Operator Main Sereen (Figure 3-8)

Betup: 1
25 - E Satpoint! s R
y —— ! Air Flow: I8 =mcim

AT TEHFERATURE .
HOT = 125.@

Soak tima = :'|-ﬂ BlE

AMB = NO FLOMW

Boak time = 48 soc

COLD = -55.0

aoak time = B sec

Helurn to the aperator maln meno,

Figure 3-10. Dperator Extended Screen
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3-4.3 Test Setup

In the Operator Mode, up o 12 programmed tes: sciup files can be stored in the TPMOI0A. Each test
setup file contamns the system setup parameters and the three iemperamure setpoint parameters to allow a
DUT io be tested under the desired HOT, AMB. and COLD temperature conditions. Different test sctup
files are programmed through the Cevraror Change Seaigp Sereen (see Figure 3-11). Thas figure shows
the default parmmeters as programmed by the factory. From this basc, or later test setup files. a new file
can be programmed by changing the system setup parameters and the temperature sefpoint parameters
for a partcular test. This combination of parameters is then saved (stored i memory) with a unique
setup number from 1 through 12 an the Operaror Sove Setup Screen (Figure 3-12), Any one of the up
to 12 semp files can be selected and loaded from the Ctperator Lood Sviug Screcn (Figure 5-13) for
controlling the TPO4GE0A,

Operator Change Setup Screen

The sclectons at the bottom of the Operator Chamge Seage Sereen (see Figure 2-11) are summanzed
below Pross the OCM funcion koy directly below o desired sclection 1o activang if

View: Displays the test sctup
Change setup: Scc paragraph cntitled “Changing Svstem Setup Parameters”™ for demils,

Change setpoints: See paragraph entitied ~Changing Temperature Setpoint Parameters  fordetails.

NOTE: The last part in changing a test setup mcludes going o the Save selection

Load: Accesses the Operaror Lood Serup Sereen (Figure 3-13). See paragraph entitled ~Loading
a MNew Test Setp™ for detmils.

Save: Accesses the Gperaor Save Setup Soreen (see Figure 3-12). See pamgraph entitied ~Chang-
g Temperatune: Setpoint Parmensrs™ for detals,

Return: Betums the dizplay to the Ceergror Exrerded Soreen (Figure 3-104,
Changing System Setup Parameters

Ta chanee the svstem sewp parameters (test conditions) for a new sctup file or to modify a parameter
fior an existing setup file,

. Select the Change setup function on the Clpermor Chonge Semg Sereen (refer o Figure 3-110
with the OCM function key 10 activate.

-t
L

Change the sewp paramercrs 08 needed in the left window of the screen. L'se the uprdown ar-
row kivs to access (highlight) a data ticld. Tvpe the change and then press the [ENTER] ke
to save that enfry

5. Check that the DUT control i3 sctr for the desired tvpe. aur ¢0) or direer DUT conrol (11 10ds-
rect DUT control 1s chosen. make sune the proper DUT sensor 15 selected. (1) or (23, A new

Page =16 TPO43 104 Cperator's Manual
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TEST SETUF

DUT comtrol (H=off I=on)......... ) Retpaint: IMIndow | 508K

DUT mode self taning . hin|l  °C
iH=learning F 1=lrarming) i b g HOT 125.8

DUT thernal constant (PE-508)Y. ... ..

DUT zemzpr (B-none 1=T Z=KI_.._ ... ..

Alr=-to-DUT maw diffcrence (°C),,,,

=1
: a8
o AfEH 258 2.8 a6
Iproa) COLD -E55 .8 an

. I e 2 o d N
Upper air temp limit (°C).......... 285 PuniorSiiouc lve Sotdo: 0

Lower air temp limfE (*C). ... -7
Aaximum test tine [(secomdz) (4]

Jiew the test zelap.

im Change sotup

Charme svipoints

A & A &

0 0O

Figure 3-11. Operator Change Setup Screen

Foo—

DUT sensor should be calibrated (refer 1o Sec. 6) before use, Also, for direct DUT contral.

check that the proper values are given for Air-to-DUT max. temperature, Upper air temp
limit, and Lower air temp limit

Check that the DUT mode self-tuning is set for the desired state. The leaming state (1) allows
the TPO4010A to leamn and adapt itself successively 1o match the DUT mass for the best com-
promuse between mmimal overshoot and fastest temperature transition time. If the leaming
state is off (0), the DUT thermal constant should be specified as best known

Check that the Maximum test time is 2 valid one. It should be cither 0 seconds to be ignoned

or & higher value that prevents the system from “hanging up'* because an “end test™ signal is
nat received in time from the host tester

After making the nceded changes. press the [ESC] key w0 leave the Change setup mode

TRM0T0A Operater's Manual Page 3-17
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Changing Temperature Setpoint Parameters

T change the temperature setpolnt parsmeters for a new setup file orto medify a parameter foran existing
setup file,

1. Select the Change setpoints function on the Operaror Change Setup Screen (refer to Figure 3-
11} with the OCM function key w activate

2. Change the setpoint parameters as needed m the nght window of the screen. Use the amow

kcys to access (highlight) a data field. Tvpe the change and then press the [ENTER] key to
save that entry,

3 After making the needed changes, press the [ESC] kev to leave the Change setpoints mode

4. Select the Save function on the Cperaror Change Serup Screen with the OCM function key to
access the Operaror Save Serup Sereen (see Figure 3-12)

8. Use the up/down arreny kevs to select the numbezred line (1 to 12) on which to enter (or aver-
write) the new test setup file (system setup parameters and temperature setpoint parameters),

6. Press the [ENTER] key to save the new test setup file at the selected line and retum to the Op-
erator Change Sengp Screen

SELECT SETUR #

aEns  Tupe

Home
K
K

EPI-:E'-'J='-JII'-H'

¥ the arrod keys to chonss the satup o owerurites. Proas “ENTER™
gusrurite jt, ar “ERC™ to cancel the "zave" comnand

é

Figure 3-12. Operator Save Setup Screen
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Loading a New Test Setup

Toload a new test setup file for temperature control of the TPO4010A,

L. Select the Load function on the Operater Change Sefup Screen (refer to Figure 3-12) with the
OCM function key to access the Operator Load Setup Screen (sce Figure 3-13)

1. Use the up/down armow keys to sclect the numbered line {1 to 12) with the desired test setup file
to be used next. (Figure 3-13 shows an example of the Operasor Load Setup Screen with four
savied test setups and Setup #2 highlighted )

. Press the [ENTER] key to load the test senup file at the selected (highlighted) line and return to
the Operator Change Setup Screen,  Note that the selected test setup will be wentified afer

Setup: at the upper right of the Chperaior Main Screen, Operator Test Cyole Screen, and Op-
eratar feraed Sereen,

Iae the arrow kous to chonse the desired sotup. Fresz “ENTERE" to load
he setup, or “ESC™” ta retain the corrowt zotup.

A A A

é

Flgure 3-13. Cperator Load Setup Screen
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Operator Notes

Use this page to record vour notes. Refer to the “Readers Comment” card at the back of this manwal
to send any comments back to Temptronic.
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3-5 Variable Setup Mode
3-5.1 Startup Sequence

At system start-up as soon as the power 15 turned an, observe that

&  The electronics module fan turns on

» The operator control module (OCM) will show a program status message and then severml
seconds later the Tempronie Logo Sereew (see Figure 3-14) wall appear,  {I€this screen docs
not appear but is replaced by a CAMOS error o Sefup crror message, sce Subsechion. 5-8)

To eontinue the normal starup sequence, press any key on the OCM keypad. Next the display switches
to the Startup Seguence Sereen {Figure 3-7), This screen displays a 60-second countdown delay of
system startup. The délay purzes the system's cold air line of condensed moisture each time the system
15 turned off for more than 2 hours, For shutdown intervals less than 2 hours, the syvstem goes dinectly
into the Variable Setap (V.5,) Mode.

COR™OM THDM

TPB4B18A THERMOSTREAM SYSTEM

(o] Copyrighi 1580-1085 Temptronie Corporation. All rishts ceserved.

Frasag ANy t-i?:,f Lo Som bl e,

G666 60

Figure 3-14, Temptronic Logo Screen
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3-5.2 Test Procedure

The next paragraphs describe the Vanable Setup Mode for testing at a manually sslected setpoint (5
Muair Sereen) of for testing of cveling sequences from two up to 12 setponts (S Tesr Cvele Sereen)
Ramp and soak parameter for the cvcling sequences are selected for the t2st setup (loaded from | of 12)
on the K5 RampCyefle Sereen

V.S. Main Screen

The first operational screen in the Vanable Setup Mode 12 the 5 Mody Scrcen (see Figure 3-158) Mote
that this screen displayvs the Setup: number in the upper neht box, showing the selected setup number
from 1 to 12. Also, the Setpoint: value in this box shows the programmed temperature of = selected
s2tpoint or the next setpoint in & cvele undervay

= Satup: . 1 Modn : Bnresan |
25 = B Setpoint: 250 °C
o Hir [ low: 18 ecifm

nT TEMPERATURE _—— = = :
wotpnint W imdow

TPa4dai1an
THERMOSTREAM
SYSTEM

N
Bl BB B

)

+
a
Ll

ko

o [ |
R

Figure 3-15. V.5. Main Screen
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The selections at the bottom of the sceeen on Figure 3-15 are summan zed below. Pressthe OCM function
key directly below a desired selection o activate it

Select temp: The help tp displays “Use the up and down arrow keys to select the desired
temperature sctting”. Press the [ENTER] key to select setpoint choice or the [ESC] key to abandon
it. This selection of one sefpoint starts temperature control at that setpoint. To stop control at that
temperature, select a new setpoint or the ambient (23 *C) setpoint

Change: The help tip displays “Use the armow keys to select the field o change. Type the changes,
and press “ENTER to save. Press ‘ESC’ to leave “change” mode.” Use this selection 1o enfer a
temporary change to the test setup displayed.

Ramp/Cycle: Accesses the IS RompCyele Soreen (Figure 3-16). (Use the Return selection on
that screen to get back o the I8 Mo Sereen )

Setup: Accesses the .5 Tesr Serip Sereen (Figure 3-17), (Use the Returna selection on that screen
te get back to the K-S Main Soreen))

Flow: Allows you totom the main ar flow on or off. The highlighted OFf or On state mdicates the
next state to be changed to by pressing the [ENTER| key, Pressing the [ESC] key leaves the cumrent
state unchanged. Help screen has more details.

Head: Allows vou 1o raise or lower the head module. The highlighted Up or Down state indicates
the next state (o be changed to by pressing the [ENTER] key, Pressing the [ESC] kev leaves the
current state unchanged. Help screen has more details.

Top Menu; Accesses the Top Memy Sereen (Figure 3-21),

TPOM40A Sperator's Manual Page 3-23
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V.5. Ramp/Cycle Screen

The selections at the bottom of the E5. RompCrele Soreen (see Figure 3-16) are summarized below
Press the OCM function key dirgetly below a desired selection 1o activale if,

Manual: Help tip displays “*Use the up and down amow kevs to select a temperature to ramp to,”
Press [ENTER] to start temperature contrel ata selected sctpoint. To stop control at that temperature,
salect 2 new seipoint or the ambient (23 “C) sefpoint,

Change: Help tip displays “Use the armow kevs to select the field to change. Tyvpe the changes, and
press 'ENTER” to save. Press “ESC to leave ‘change’ moda ™ Note that when making chanpes,
w9 of more setpoints must be selected 1© form a cvele. A ramp value greater than O 15 needed to
enable a setpoint for eyveling, Don't forget to specify the number of eyeles vou want,

Cyele: Accessesthe KN Tesr OUwele Screen (Figure 3-17), (Use the Stop selection on that sereen to
retum to the K5 Ramp/Cyele Screen )

Flow: Allows vou to tum the main air flow on oroff. The highlighted OFf or On state indicates the
next state to be changed to by pressing the [ENTER] key. Pressing the [ESC] key leaves the current
state unchanged. Help screen has more details,

Head: Allows vou to raise or lower the head module. The highlighted Up or Down state indicatcs
the next state to be changed to by pressing the [ENTER] key. Pressing the [ESC] key leaves the
current state unchanoed, Help screen has more detals.

Return: Accesses the F.S Adain Screen (Figure 3-15)

25 :, H H !.:rtu[-!l{q:.p:lql:
! i | Alr T iowd
C e —

AT TEMFPEEATLERE . Tatpaint (Bisdou
“C b H

TPB4ai18na
THERHOSTREAM
SYSTEHN

Figure 3-16. V.8. Ramp/Cycle Screen
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V.5. Test Cycle Screen

The selections at the bottom of the F.5. Test Cyele Soreen (see Fioure 3-17) are summanzed below, Press
the OCM function key directly below a desired selection to activate it.

Cyeling: The system starts performing termperature cycles as selected at the .S, RampOyole Sereen
(Figure 3-16). Each cycle starts at the coldest setpoint and progresses through o the hottest setpoint
After the soak at the hottest setpoint, the eyvele repeats for the number of times programmed,

Pause: The system intermupts the temperatere eyele in process. Help tip on interim row of selections
displays “Temperature cycling has been suspended by the operator.”

NOTE: To resume temperature cveling, select Continue on the interim row of selections, Or to
stop temperature cycling at this point, seject Stop on the interim screen and return to the K&
RampCucle Screen

.Filnp.' Stops the temperature cyeling, and returms display to the VS Ramp/Cyele Screen 1Facvele
s mterrupted or stopped. the system continues to the next programmed setpoint and miaintains
temperature at that setpoint (shown at Cycle #)

Satup: # Cycla I 1
25. 0 Setpoint: -78.8 °C
w Air [ low: 18 scim

NOT AT TEMPERATURE Rt It

TPR4010A
THERMOSTREAM
SYSTEM

Number of ey L

— TP E

Ihe system 2 now perforsing tempovatura cucles.

Figure 3-17. V.5. Test Cycle Screen
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3-5.3 Test Setup

In the Variable Setup Mode, up to 12 programmed test setup files can be stored in the TPOS010A. Each
test setup file contains the svstem setup parameters and temperature setpoint parameters w allow a DUT
to be tested over o ramplevele sequence of up to 12 setpoints. Different test setup files are programmed
throwgh the ¥.5 Change Serup Screen (see Figure 3-18), Thig fizure shows the default parameters as
programmed by the factory, From this base, or later test setup files, 2 new file can be programmed by
changing the system setup parameters and the temperature ssipoint parameters for a particular test. This
combination of parameters is then saved (stored in memory) with a unigue setup number from 1 through
12 on the FS. Save Setup Screen (Figure 3-19). Any one of the up to 12 setup files can be selected and
loaded from the F.5. Load Senup Screen (Figure 3-20) for controlling the TPO4010A.

V.8. Change Setup Screen

The saiections at the bottom of the K8, Change Setwp Screen {see Figure 3-18) are summarnzed below.
Press the OCM function kev directly below a desired selection to activate it

View: Displays the test setup

Change setup: Use this selection to make permanent (stored)} changes in ane or more [est Setups.
See paragraph entitled “~“Changing Svstem Setup Parameters™ for details.

Change setpoints: See parapraph entitled “Changing Temperature Setpoint Parameters™ for details
NOTE: The last part in changing a test setup includes going to the Save selection

Load: Accesses the FS. Load Serup Sereen (see Figure 3-20). See paragraph entifled “Loading a
MNew Setup™ for details.

Save: Accesses the Operator Save Sefup Screen (see Figure 3-19). See pampraph eatitted " Chang-
ing Svstem Semp Parameters™ for detals,

Retarn: Retums the display 1o the B85 Mals Sereen (FPigure 3-151,
Changing System Setup Parameters

To change the system setup parameters (test conditions) for a new setup file or to modity a parameter
for an existing scup file,

1. Select the Change setup function on the 75 Clange Scivg Screen (refier to Figure 3-18) with
the OCM function key 1o activate.

2, Change the setup paramerers 25 necded in the keft window of the screen, Use the up/down ar-
roww kevs to access (highlight) a data field. Tvpe the change and then press the |ENTER | key

to save tiat entry

3. Check that the DUT control is set for the desired tvpe. air (0) or direct DUT control (1), [Fdi-
ract DUT control 15 chosen. make sure the proper DUT sensor is selected. (1) or (2), A new
DUT sensar should be calibrated {rofer to Sec, &) before use. Also, fordirect DUT contral.
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TE=T SETUR

UT control (B=aff L1=an),...... Il-'IHEl :"':l.'ltt:l:liﬁ"r [ *] il:dn“ Soak
C BLE

OUT mode sell tuwndng. ..., .. ..., Lonin L
B=learning T 1=lsarning) i -09.9
BUT thermal constant (; ] a8 =FE .8
DUT sewmsor (@=none 1=T Z=K). 0. 5.0
Air—to=PUT max difference (“GY.... . f-A -75.A
Upper air tomp limit (°C).. ... ] :
Lower air Lemp limat (°C). ... ..
Max inum test tims (escondm] . . .

= 1 =

& M4

4
4
ol
o
.8
-
F A
o

View tho test satup.
Change setup Chanue selpuint=

Figure 3-18, ¥.5. Change Setup Screen

check that the proper values are given for Air-1o-DUT max. temperature, Upper air temp
limit, and Lower air temp limit

4. Check that the DUT mode sell-tuning is set for the desired state, The leaming state (1) allows
the TPO4DI0A to leam and adapt itself successively to match the DUT mass for the best com-
promisc between minimal overshoot and fastest temperature transition time. If the learning
state 18 off {0), the DUT thermal constant should be specified as best known,

3. Check that the Maximum test time is a valid one. It should be either 0 seconds to be ignored
ar a higher value that prevents the system from “hanging up™ becanse an “end test™ signal is
not received in time from the host tester

6. After making the needed changes, press the [ESC] kev 1o leave the Change setup mode

TPO40104 Operatars Manual Page 3-27
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Changing Temperature Setpoint Parameters

To change the temperature setpoint parameters for anew sep file or to modify a parameter foran existing
setup file,

1,

| DUT cantrel (B=ofF 1=am)........... Sotpoint [V inde
DUT mode sell tunsmy..... et
i

(B=laarning OF 1=lcarningl) H.H —Ly
DUT ithearmal constant (LH-5HHE ) i | =7H .
DUT =sensor (Azaore 12T Z=K). .. .. .. 1508 =5i ,
Ale-to-TWT nax differenoe ("G}, ..., 198 15A a1 |
Upper air tenp limd® (°C). . ........ ol ] 150 A.
Lower air temsp limat C°C). . ... ..... =Fd 154 13
Mascimum test time (seermdsl.. ... ... 1A&A 15H A

Sclect the Change setpoints function on the F8 Chemge Sefup Screen (refer to Figure 3-18)
with the OCM function key to activate

Chanpe the setpoint parameters as needed in the right window of the screen.  Use the amow
keys to access (highlight) a data field Tyvpe the change and then press the [ENTER] key to
save that entry,

After making the needed chanpes, press the [ESC] key to leave the Change sefpoints mode

Select the Save function on the F.5 Chonge Serup Screen with the OCM function key [0 access
the K8, Save Senp Screen (see Figure 3-19)

Use the up/dovwn arrow kevs to select the numbered line (1 to 12) on which to enter (or over-
write) the new test setup file (sysiem setup parameters and temperature s2lpoint parameters).

Press the [ENTER] kev to save the new test setup file at the selected line and retum to the K,
Change Setup Soreen
SAUE TEST SETUP

158 a8 .

150 128

SETUP 4 T0 OVERWRITE 150 | 150
~ . 154 108,

ER = 6.0 | =26e.6

mEEmEDETmE S EE

11 -HIIH]:I-'I!!"' of oo las

pweruwr ite 1t

é

Figure 3-18, V.3, Save Setup Screen
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Loading a New Test Setup
To load a new test setup file for temperature control of the TPO4010A,

l. Selectthe Load function on the 5. Change Setup Soreen (refer to Figure 3-18) with the OCM
function key 0 access the F.5 Lood Setup Soreen (s2e Fipure 3-20),

1. Use the up/down arrow kevs to select the numbered ling (1 to 12) with the desired test setup fGle
to be used néxt. (Fioure 3-20 shows an example of the K5 Load Seanp Screen with Setup 42
highlighted and its test parameters shown on the screen: test parameters shown on the screen
correspond o the selected Setup number. )

3. Press the [ENTER] key to load the test setup file at the selected (highhghted) line and retum to
the P25, Chamge Setup Screen, Note that the selected test setup will be identified after Setup:
al the upper nght of the F5 Matn Sereen, FE Test Oyele Serven, and S RBampCOvele Sereen

LOnb TEST SETUP

IUT conterel (Heioff 1-on)
[“.IT mode sell I.l.l.lljll.lJ

(B=learning OFF 1=learning)
DUT théermal constant (ZBE-5H81...
IUT sensor (Bepone 1=T Z=K)
Air=to=DUT max 4difFference ("C)...
Upper air tenp limit (°C)
Lossr air fenp limit (FC3
Haximum test time (eecond=d. . .

1 B 0w

SETUF ® TO Ll
| 94
£ 1A

9

H

H
A
9
B

a8

]

3 3

ey oflos

Iza tha arpou keys 4o choose the desired satmp. Peess "EHTER™ to load
the setup; or "EECY to retain the current setup.

Figure 3-20, V.5, Load Setup Screen
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3-6 Top Menu Selections

3-6.1 Top Menu Screen

The Top Mern Screen (sce Figore 3-21) can be accessed erther fram the Operator Mode or the Vanable
Setpoint Mode. Selections on this sereen allow vou to switch quickly the operating mode, to access
auxiliary function sereens, and to shutdown the svstent.

TPB4AR 18A THERMOSTREAM SYSTEM

Ban in Uariahle Setpoint mode |
| Run_in Opseator noda |
Change +a leat-pnly mode
Sntup tEemperatoures parassEters I
Cond igurat lan

Galibration

Dl rost

Slint doem

Heturn to DO

Fum tomparature conterol. haot. ashiont, enld. =0t pnak timm.

Figure 3-21, Top Menu Screen
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3-6.2 Explanation of Screen Selections

The selections on the Thp Maru Screen {Figure 3-21) are summanzed below, Press the up/down ammow
keys to highlight a selection and then press the [ENTER] key to activate that selection

Run in Variable Setpoint mode (sccesses VA Wain Soreen)

= Run twelve-sefpoint tmperature control, ramp/evele.
Run in Qperator mode (accesses the Operator Main Screen)

>  Run temperature control, hot. ambient, cold, set soak tme.

Change to heat-only mode /Change to hent‘cool mode (pressing [ENTER] key ropgles between the
states)

In the “Change to heat-only mode™
> Disable the compressor 1o run hot only
In the "Change to heat'cool mode™
=  Enable the compressor to parmit running both cold and hot.
Setup temperature parameters (accesses V8 Change Setup Sereen)
=  View, change, load, and save temperature & cyveling parameters.
Configuration (accesses Swsrem Configuration Screen)
= Change mterface parameters, password, screen saver, time & dare
Calibration (assesses Caltbration Man Screen —refier to Subsection 3-6 for procedure)
= Calibrate one or more of the svaiem emperanure sensors
Defrost (assesses Defrost Crole Screen = refer to Subsection 3-7 for procedure)
»  Defrost the refrigeration system.
Shutdown
>  Shotthe svstem dovn (ThermeSiream operating prograrm |
Return to DOS

= Shut the system dovwn and retum to DOS (TPO4010A processer’s ool prompt)

TPO40 104 Operator's Manual Page 3-31
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3-7 System Configuration

3-7.1 System Configuration Screen

The Svstem Confguration Screen, Fipure 3-22, lists the programmable options that affect the overall
system operation, These options will rarehy need to be changed once the system 15 mitially setup. Note
that the system software version {User V0 version) 15 identified at the top of the screen

Mote that the Syetem Configuration Sereen 12 onlv accessible from the Top Aeme Soveen (rafer o Figure
321}

CUETEM COMF ICLAGT [ON
eger [0 Usrsion PC1HESAHE

o I=yeEd..ca... B

st interface type (H-none 1=1EEE Z-eeriall
EE interface bas address (B-38)..... 3
Serinl interfoce bawd matc (IOE-"TGEEY. o v v 0 00 SHHD

HMCT interface pulse polarity B=pey l=zpo=)....cc.... B
Ternperaturs display meazrs luk ion OA=A_.1°C 1=1_A"C2... A
fiw Flow mwite (Arzefe I=sefh I=l43

Hoaxd motion (B=mormxl 1=otay dowm Zestag apd...... B
Screen blanhing delaw (1-999 nios B=ncver blankd. . L]
Time {23 houre Formably. c.eeananaurnsnenss LA 3 58 .39
B R e (a3 L i ¥ o2 o o e et o o v k| NIl

Iz the arrou keys to select the fleld to change. Type the chavwges., and prazs

"ENTER™ to sawe. Presa "ESCY fo end "ocoof iguration' mode.
&
1
—
E=—
@

Figura 3-22. System Configuration Screen
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3-7.2 Explanation of Configuration Options

Password protection

The TPO4010A Svstem provides three levels of secunty by using 2 password system. The operator will
be prompted for a password when attempting to access a secured function

i =none: MNa secunty present, no password required. The aperater has full access to all system
functions. (Default setting when svatem is shipped.)

1 = partial: Limited security, allows the operator to startup and shutdewn the svstem (Par. 3-3)
and to perform Operator Mode testing (Par. 3-4) The cperator can change setup pammeters
temporarily through the Set function of the Cperaor Adoain Screén, but cannot load or save
test setup files. The operator cannot change from Operator Mode to Vanable Setpoint Mode,
OF VicE Yersa.

2 = full: Highest secunty, allows the operator to anly aperate the svsicm on the Operatar Main
Screen. The operator cannot change any parameters nor Joad or save test semp files How-
gver, any temperature setpoint on that screen can still be selected.

Pazsword:

The password can be from | to § chamcters, alphanumere string in any combination or order. Any
password containing alpha characters requires the use of an external kevboard, Since the numere kevpad
of the TP04010A does not have the ability 1o generate alpha characters, using them in a password can
enhance the security level of the svstem. Simply remove the extemnal kevboard once the password has
been entered and retumn it when password use 15 required, (The svstem is shipped with the factory citered
password "123456TR" )

Start in Variable Setpoint mode?
0 = no: Svetem starts up in Operator Mode (default mode when shipped).
1 = yes: Svstem starts up in Vanable Setpomnt Mode.
Host interface type
Allows vou to select the tvpe of system communication for imterfacing to an external host controller.
0 =none: Used for no interface, (Default setting when sysoem 18 shipped. )
1 =1EEE: Sclect for [EEE-2488 interfacing, sce Section 4
2 = serial; Sclect for the optional RS-232C imerfacing, sce Section 4
|EEE interface bus address

Allows the system address to be set from 0to 30 as specified by the IEEE-488 standard. {The system 15
shipped with the factory entered address '"9" )
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Serial interface baud rate

Allows the sysiem baud rate to be set from 300 to 960K, Accepred vaiues arer 10, G, 1208, 2460,
4800, or 9600, (The svstem 15 shipped with the factery set rte af "W6007 ) The number of data bits is
fixed a1 & with no panty bit and one swop bt

MCT interface pulse polarity

Allows vou to change the polanty of the San-Test. End-of-Test, and Stop-on-First-Fail signals given
and reccived by the TPO4O10A,

0=neg: Setsall signals to negative polanty, see Section 4. (Default setting when shipped )
1 = pos: Sets all sipnals 1o positive polarity, see Section 4,
Temperature display resolution

Allows vou to change the disploved temperature window i the epper lefi-hand area of the menu screens
This does not affect the temperature control accuracy of the $ystem in amy way.

B==0,1C: Scis the display to show a rvpical emperature a5 25,0, (Default setung when shipped. )
| = 1.0C: Sets the display to show 2 typical temperature as 25,
Air flow units

Allows vou to change the displayved flow units that appear in the system status windaw in the upper
night-hand srea of the menu and test setup screens,

0= scfm: Sets the display to show faw umis in standard cubic feet per minute. (Default seming
when shipped.)

| = scfh: Sots the display to show flow units in standard cubse foet per hour,
2 =1fs: Sets the display to show fow wnits in liters per second.

Head motion

Allows vou to select the tvpe of thermal head vertical travel during the est cyvele.

0= normal: Causes the thenmal head to autematically travel down at etart of test and travel wp at
end of test (default setine when shipped), At end of test. the ThermoStream aur flow siops
{head up).

| =stay down: Causes the thermal head to stay dowa automartically at all tmes, and disables the
HEAD 4 and ¥ bunon. At end of 1est, the ThermoStream abr flow stops

2 = stay up: Causes the thermal head to stay up astomatscally at all times, and disables the
HEAD # and % button. At end of test, the ThermoStream air flow stops.
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Screen blanking delay

Allows vou to select the tme delay before the current screen dizplay will be replaced sweth a Tomptronie
Corporatnon loga if there 15 no operator actvity. Once the screen 15 blanked. pressing any key wiil restome
the curment display.  The screen will not blank when the svstem s displaving a help screen. the Svstem
Configuranon Scrcen. the Dofrosd Screen. or a calibration screcn

1-999 mins: The screen will be blanked after the specified delay within this bme ange.
U=never blank: Screen blanking is disabled. (Defaok setting when shipped )
Time (24 hour format)

Allows vou toset the svetem clock to the currenttime. There are three fields: hours, minutes, and seconds
Each field 1z changed separately:

Date

Allows vou to get the svetem calendar to the current date. There are three felds: mondh. day, and vear
Each field is changed sepamtelv
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3-8 Error Messages

Major svstem faults are identified (o the operator on the Operator Control Module display as ermar
messages  For each error displaved. you may access o help sereen which provides the comective aclion
ta be performed to correct the ermor.

The following is a list of the error messages and the recommended comective action. Errors are listed
in their order of software prionty. Each error successively mgher on the list takes precedance and is
displayed over those below it in the event of multiple errors

Internal Error

The TPO4010A hardware i not operating properly. Tum the system of . wat one minute. and wm
it on agam. 1fthe internal error persists, tumn the system off and refer 1o the system service manual
or contact the Temptronic Service Department. This error message is shown in Figure 3-23,

Overheat

The airstream thermocouple sensor has detected an over wmperature condition and the heaters have
been automatically shut down. Press the [ESC] key to irv to clear the error condition, [[the overheat
error persists, tumn the TPOJ010A off, wait one minute. and tum it oo again If the emor still reoceurs.
tm the svstem off and refer to the svstem service manual or contact the Tempuronic Service
Department.

Low Input Air Pressure

The air pressure at the air inlet to the TPOMI DA 15 less than the prinimum réquired for proper svslem
operation. Check the air input pressure at its source and bnng 1o within specified range.

Thiserror will clear automatically when the problem is corrected. 1Ethe error persists after atempring
the corective measures described above. m the system off and rofer to the system service manual
or contaet the Temptranic Service Depanrent

Air Open Loop

The airstream femperamure 1s not propedy being read andfor contralled by the TPOMO10A, Press the
|ESC] ke to try to clear the error condition. 1 the air open loop error persists. tum the TPOR4O10A
off, wait ate minute, and turm it onagain. 1F the eerorsul] reoceurs, tum the system off and referm
the system service manual or contact the Temptronic Senice Depanment

Low Flow

The meain air flow rate is less than 2 sefiv. Try 1o adjust the front-panel FLOW control for a higher
reading on the Cperarsr Mam Screen ar 18 Mam Soven. 162 flow rate above 4 scim cannot be
obtained. this error mav indicate the need 1o defrost the svstem . Please refer to Section 3 for further
information and the defrosung procedure

This error will clear auomatically when the problem is corrected.
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NOTE: When aliernate zir flew umis have been selected and set oa the Svsmen Covfigirarion Serecn
those wnits (in eguivalent flow) should be applied to the above stitement. Simply convert the values
above inwo the aleemate air fow umnits.

Mo DUT Sensor Selected

DUT control mode has been selected. but o DUT senzar type has béen chosen on the Spermiar
Chanpe Sctup Screen or VE Change Serap Sereen. Retum 1o the setup screen and either select a
DUT sensor tvpe. or tum off DUT control mode. This ermor message 15 shown in Fuzure 3-24

DUT Open Loop

Temperature 15 not properiy bemng read by the DUT sensor. Check o see that the sensor selected on
the Clperator Change Semp Screenar F.S Chonge Setwp Sceeen 15 plugged into the TPO4O T 0A, and
15 ot shormed or open. This error will clear automancally when the problem is correctad. [ the emor
persigts ofier attempting the corrective measures described above. mm the svstem off and refer to
the system service manual or contact the Temptronic Service Depariment.

Flow Sensor Hardware Error

Thic aar flow sensor i the TPOMDI0A is defective. Tum the avatem off and refer to the sy stom service
manual or contact the Temptromic Sepvce Deparbment

System Error

An unspecified problem exists with the TPIMDOA, Press the [ESC] key to v to clear the emor
condition. 1fthe system error persists. tum the TPO40 104 off, wait one minute, and tum it on agam
If the emor reoccurs, wm the svstem off and refer to the svstem service manual or contacr the
Temptronic Service Depariment

Out of Range

Thi cument temperature sctpoint 15 above the vpper air temperatune hmet sefting, or below the lower
asr temperature limit seting.  Either change the value of the current setpoint to a temperature within
those limits, or go to the Jest Semp Sereen and change the wpper or lower air temperanire limit
vedee s, This emor will clear automatically when the problem is corrected.

Improper Software Version

The version of software currently in the gvstem 15 not campatible with the version of control board
read-only memore (ROMY. Restar the svstent. and if the problem persists. contact the Temptronic
Serviee Department.

Test Failed
The tester has signaled the TPO4N10A that the device under test has failed o pass a test. and so

temperamre cxcling hos stopped before completion. Pross the [ESC| or { ENTER] kev to permit th
TPO4010A to resume nomal operation
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Section 4
Remote Interfaces

4-1 Introduction

The TPOJO10A System provides three 1/Os for three different communication interfaces: the MCT
Standard Interface, the IEEE-488 (Pamllel) Interface, and the optional RS232C (Serial) Interface. The
system must be configured by the operator for the specific interface o be used. This is done using the
Svetem Configuration Screen (see Figure 4-1), which is accessed from the Sustem Starnp Screen {refer
1o Scction 3). The system warns the operator when the selected interface hardware is not present.

SYZTEM COMTIGURATION
Uscr 1#0 Wersbon PGIBZS4AD
Run tire Uhezd: ::::Ei+['r1"|. NEY H I'_',jn]]“_i;z_np Z

Passuord protection (Bomane 1zpartial 2<Full)

T 1L, Ty ey e s L L e e ey

Srart in Uariakle Satpodint mode? (Honp I=yas )

Hasl irterface type (A=one 1:1EEE Pasep

[EER ivtorface bax sddress (B-3B3

Secjal inlprface basd rat

HLT iwierface pulse golarity (B=mpg 1=posi

Teayeratare display resolution (B=8.1%°C 1:1,8°C)...

Air Clow units (B=scfm  1=scfh 2=li) ... .......

Hesd wotion (B:pormal  l=staey doun Zostay wp).. .,

Loreen h-].'ll'llli'l-g deloy (1= gins B=neeer blank]). .

Time 024 hour Torratl. .. HE -
vua BE

e the arrow have to select the Field 1o chamge. Tupe the cherges, and press
ENTER" 10 same. Press "ESC™ 4o emd “cosf igurat ion™ made,

Figure 4-1, System Configuration Screen
Familiarization with the specifications and standards of the chosen interface is required for a successful
mterface, The following seetions provide only that information specific to the TPO4010A Swatern and

wlentifics which commands are supported

NOTE; The svstem must be in an operating mode capable of temperature control before remate control
can be exercised.
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4-2 MCT Interface

Nommaliy, the MCT Interface (Start Test [ST)! End of Test [EQT]) is two solid-state refay (55R) closures
one ¢losure to start test and ome closure o end test, sce Figure 4-2. The input and output pulse polanty
1& sentable on the Svetem Configaration Sereen. refer o Figune 4-1. The connector pinotit 15 provided in

Tabic 4-1
wFCT E - I L
:_“.‘_ i | L} -‘_
d—
BT — .__
g e, 3
: EEE . | orapr TEET _- : _._
T S i ot »—
- =
A =
i pe—
| vak—
L] -
| q'r\_
g coumens O IT:
| 22 p
L E —
Rl
Figure 4-2, MCT Interface
Table 4-1. MCT Interface Connector Pin Designations,
Fin Mo, Signals | Functions
1 STOF OM FAIL | An inpul pulse as shorl a5 17 msec received by the
I(test Failed) ITPO40104 10 signal the syslem (whan m cycle mode) 1o
o __‘apor temperalure cyclng and display "TEST FAILED"
10 START TEST | &n outpud {120 to 150 meec pulse) Fom ke TPC40104
fready o lesd) to signal AT TEMP condition
11 TESTERNVCC I +5TO+12 Wde
12 TESTER GROUND Sround
24 END OF TEST An mput {as short &5 11 msec pulse) 1o the TPO40104
iwihich when in cycle mode will shoren the maximuem s&i
test time

The pan number for the connector supphed on the svstiem A0 panel s TRWS T-40240. the user must
abain the manng conneetor

Page 4-2 TROA310A Oparates's Manual
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4-3 |EEE-488/R5232C Host Interface
4-3.1 Parallel/Serial Programming

When a TPO4ULOA System 15 © be mzgrated e an autemated test stanon the following svstem
configuration selections must be propérly set to permit control by the host.

> Huost ierfoce tvpe must be sot toeither ™17 or 27 depending on the interface to be used.

»  Depending on the interface selected, either the IEEE imerface bus address or the scrial inter-
face baud rate must be properdy set

Use the sveem s Operator Control Maduls (OCM) to access the Sverem Confignration Sereen from the
Suwtem Starmp Screen.

The Temptranic TR0 DA ThermoStream Svstem host interface instroction set was designed to be in
substantial compliance with IEEE Standard 488 2- 1987 ("[EEE 5tandard Codes. Formats. Frotocols, and
Common Commands For Usc with ANSIIEEE Std 488 1-1987 1EEE Standard Digstal Interface for
Programmable Instrumentation™). Please refer to that standard for general programmingg information.

With a few excepticns the IEEE-48% and KES32C versions of the TPOMO10A host mierface use the same
instructions. Several instructions (see Para 4-5.3) were added to the RS232C version to compensate for
the lack of dedicatcd hardware lings. The RS5232C version does not transmit until it has a complete
response message (a string teaninated by a line feed) to s=nd to the host. (The interface output buffer is

250 bytes in g1z0.) The "message available” bit in the stamus byvie is always sentas O when using the serial
interface.

Remote mode operation blocks out any sereen selections on the Adovn Menn Screen (refer to Section 3)
and substitutes the word "REMOTE". The help tip line on that screen changes 1o "The system is currently
in remote mode. Press "ESC" to neturn to bocal”, If the host locks out local contrel, the help tip line
changes (o "The svstem 1s currently in remote mode, Lacal controls are locked out™

Capies of IEEE-488 and R5232C demo programs {idemo c and sdemo.c) are provided in Appendixes A
and B of this manual, A 3 3-inch. 144 MB. standard MSDOS format disk containing these dema
programs 18 provided io e back cover of this manual

TPO&01 04 Operators Manual Page #-3
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4-3.2 Device Specific Commands and Queries

ADMD  Setair-to-DUT maxaimum difference
ADMD nnn - where ann 15 10 - 300 degrees C in | degree incroments

ADMDT  Road ar-to-DUT masximuom differams:

AUXC"  Read ausibare conditions repister

bit % == ramp mode
T == reserved
& -- ready for operation = 1, s@rmuip sequence = (1
5 - flow on
4 - DUT mode
3} heat onlvy mode = |, compressor on = 1)
1 — head up
| = reserved
) = reserved

CLER Clear device-specific {repored by ERORT crrors

CoOL Turn the compressor on or off
COOL | -- fums the compressor on
COOL ) - tums the compressor off

CYCC Set mmpisoak cyvele count
CYCC nnnn -- where nnnn is the # (1 - 999%) of cveles to do

Yo Eead number of rampfeoak eveles o do

T CL start'stop rampisoak cyvoling
CYICL 1 - starts
CYCL 0 -- stops

MNOTE: When all cveles have been completed or when eycling was stopped on fail-
ure. 1t 13 necessan toosend a Y CL 0 command o reser the svsiem

CYCL?  Rampisoak cyciec number
tcurrent valwe if cveling. kast vailue if not)
DSNS Set DUT seosor tvpe
DSNS n — where n (5 02
1 = na DUT sensor cannected

| —ovpe T thermocouple
2 —vpe K thermocoupls

DSME? Read DUT sensor type

puTC Set device thermal constant

DUTC main == where no is nominally 100 but can range: from 20=-300 A higher num-
ber corresponds to a hicher moss device

Fage 4-4 TPOL01 04 Cperxtar's Manual
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DUTM

EROR"

FLOW

FLRL?
FLWR?
HEAD

LLIM

LLIM"
LEMM

NEXT

RAMP

RAMEP!
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Read dovice thermal constant

Turmn DUT mode on or off
GUTH 1 = off {arr contral}
DUTM | = on {actual DUT contral |

REead device-specific ernor rerister § 16 bits)
bit 14 = o DT sensor sclected
13 — improper software version
% — flow scnsor hardware error
= DUT open loop
T == wmtemal emor
4 - low mput air pressure
3 - law flow
2 == Sprpoint out of ranee
| == air open loop
i == overheat

Turmn flow on aroff
FLOW 1 --on
FLOW 0 == off

Fead air flow in Llitersiseeond,
Read aur flow rate in scfim

Rasse or lowwer the west head {same as STND)
HEAD | - put head down
HEAD 1] = pat head up

Set lower air temperature fimit
LLIM nnn -- where nnn 15 -203 10 +23 deprees C.

Read loaver air temperature limit

Turmn DUT leaming on or off

LRNM 0 -- off (control DUT with current DUT controb parameters)
LRMNM 1 == an (adaptive DUT contral)

S1ep 1o the next setpoint dunng temperature cvelmg
NOTE: Swiepmng will occur whether or not the device is at emperature NEXT
will cause an crror if the svstem i not in ¢veling mode.

sl ramp rate for the setpont curmently 10 use
RAMP is a 4 character entny - - where the rate 15 nn.n from O to 99,9 i 0. ] steps and
nmn to nnm from 100 o 9900 1 whole increment s1ieps

Read eamp rate

TPO4C10A Cperator s Manual Paga 4.5
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EMPC

RMPS
RST()

SETDH

SETN

SETNY

SETP

SETP?

SFIL

SOAK

SOAK?

STND

TECR?

Page 4-4
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Enterleave rampdeyvele mode
BEMPC | - enter mmplevele mode
RMPC 11 = |eave mmpleyvele mode

Same as BMPC

Reset devace-specific functions. The TPEHO 104 15 forced to the Man Mo Soreen,

with setpoint number | (ambient) active: Anv device specific ermors are reset. The
current configuranon. sctup, and setpoint information are left unchanged  RETO will
nof reset an improper seftveanc version emor, and will not force the svsem out of the
SAMUp Seguence

NOTE: The fourth character is the letter O, not 2 zero. This command may take up
0 5 seconds o compleie

Kead dvnamic wemperaure setpoant {changes dunng a ramp)

melect a setpoint 1o be the current setpomt
SETWN n--where ns 0 -2 Setpomt #U 15 HOT. #1 12 AMBIENT. #2 15 COLD

Read current sctpoint #

Set current sCLpoint’s empesatun
SETF nnn.n - = where nnn.n 1s the temperature (hegative sign reguined for negative

femperaires)
Read current wcmperature setpoant

Load serup SFIL b, wherenis 1 - E2.
NOTE: This command may take up 10 F seconds o complete

Ser soak time for the setpomt currenthy in use
S0AK nonn — where nonn 35 0 - 9999 seoonds

Read soak fime

Baigz or lower the test head {zame a5 HEAD)
STHD 1 -- put head down
STHND 0 -- put head up

Read temperature condition register (ar temp/nat at temp)
bit 5 — stopped cyveling ("stop on ful” signal was reccived)
4 = end of all cveles
2 — end of test when in mmpfoyvele mode
I = not at femperanire
(} — at temperature (soak tme has clapsed)

TPC40104 Operator's Menusl
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TEMP"  Read mam tempermture
Retums air temperature when i aer control mode ar DUT wemperature wwhen in DUT
mode
NOTE: A retumed value grearer than 400 degrees C indicates an nvalid tempera-
fure reading
TESE Set temperature event status enable (mask) register
TESE nnn — where nomn is (-253
TESE" Read remperature cvent status cnable (mask) register
TESR" Read temperiiure cvent status regssier
bt 7 = unexpected shutdown {disk full. ewc)
3 = stopped cyveling {"stop on fil” sighal was recerved)
4 —end of all cycles
2 —¢nd of one cvele
2 —end of test when i ramp/evele mode
| = Aot at emperanne
i1 — ot tempertune (soak bme has clopsed)
NOTE: The above bits ang latched. and an: automatically cloared when the registor
15 read
TMEA™ Read air temperature
Alwavs retums arr tsmparanere, whether in the air control mode or DUT mode
NOTE: A returmed value greater than $00 degrees C indicates an invalid tempera-
ture reading
TMPDY'  Fead acual DUT emperatuce
Always returns actual DUT temperanere. whethor i the atr ¢control mode or DUT
mode
NOTE: A rewumned valee groaer than 400 degrees C indicatos an mvalid mmpera-
ture reading,
TTIM Set mosamum test timee (16 no end of test imput of NEXT command 15 recomved)
TTIM nann - where nonn is 0-999% seconds
TTIM! Eead masimum tost time
ULIM Ser upper ar wmperanre fmit
ULIM nnn == where nnn 15 +23 to 42233 degrees ©
LILIM" Read upper r temperature limat
TROA0104 Oparator's Manual Paga 4.7
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WHAT'  Read current svsiem menu {what the svstem is doing)
bat 5 = Mode change setpoints
9= all eveles completed
10 = Mam Meou Screen
11 = nocveles porformed
14 = o5t setup
16 = stopped eveling on falure {DUT filed)
25 = Menu Other Screen
26 = soak ume change
28 =cyele
60 = improper saftware version
3 = STUMUP SeqUEnce

WHNDW  Sercurrent scipoint’s temperature window command
WHMNDW 1 -- where n s the window 0 -9 ¥ degrees C

WNDW"  Read current serpoint’'s temperature window

Page 4-4 TPO40104 Oparator's Manual
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4-4 |EEE-488 Interface

4-4.1 Parallel Bus Interface Parameters

The IEEE-488 micrface requires that an address be assigned for cach device on the bus  The address ¢
settabic on the Syelem Comfignration Sereen. refer to Figure 4-1

4-4.2 Mandatory IEEE-488.2 Common Commands and Queries

*CLS
*ESE

*Enbl
*ESR"

*[DN"

#RS‘T

*SRE

*SRE"

Clear status (SESR. TESR) registers

Set siandard event status enable (mask) register
*ESE nnn - where nno s (- 253

Read stndard event status enable (mask) register

Read standard event staius register
bit T = power on - NOT LUSED

0 == user request - NOT USED

3 e command error {cme}

4 e precution error (exe)

3 - device dependent error (dde)

2 = query error (gye)

I = request contool = NOT USED

{} - pperation complete - NOT IMPLEMENTED
NOTE: The above bits are latched and are automatically cleared when the TEEISIer
TPEO10A, O, PGIOZ540A 15 read.

Read product identification informanon (Manufacturer. model. senal number, software
version), Remums TEMPTRONIC. TPMO10A, 0. PGI02330A. The last of the fizlds
mn the refurn sirng will vane with the parucular software version.

Reser device-specific functions.  Any device-specific errors are reset ‘The software con-
figuration and the currently chosen fest setup (incloding seipoants) are loaded *RST
will not reset an improper software version error, and will not force tie system out of
the starmup seguence. This commiand may ake up o 3 sceonds 1o complete

Set service request enable (mask) reoister
*CRE nmn -- where nnn g5 () - 255

Read service request cnable {mask b repisier

TRO20108 Dperabors Manual Fage 4.5
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EeTB” Read status bvic
bt 7 - ready
£ - master status summan: bit
5 = standard cvent (esr) summany bt
4 — messaee avanlable (IEEE only, senal alwavs 1)
3 - emperamne cvent {iosr) summary bit
3 - devige - specific ertor (eror) summary: bit
| o= norused (abwass (1)
{Fua”

*TST! Self test (dummy, alwavs retums "pazsed")

MOT IMPLEMENTED -- *0OPC, *0OPC™, *WAlL

See |EEE Standard 48%.2-1987 for more mformation about the commands hsted above,

4-5 RS232C Interface (optional)

4-5.1 Serial Interface Connector

The system A0 pancl provides a standard DBE25P (15-pin male) connector. s¢e Table 4-2 for pinout

Table 4-2. Interface Connector Pin Designations.

Pin Mumber Functicn/Signal Level
1 Chassis ground
2 Serial dala out
3 Serial data in
4 RTS -- always high
5 CTE —~ musi be high (tie to pin 4)
B D8R - handsheking input, The ThermoStreamn will slop sending oulput

when DSR goes low, and resums when it returms high,

Signal ground
20 OTR — nandshaking outpul. Goes low when the ThemmoStream input
bufer has filled and il CANNOT aocept new commands

I-q

B i = S

If the host compuzer 18 meapable of hardwire handshaking (using lines 6 and 200 e pin A of the host o
i

NOTE: Ensure not o overflow the 230 byte mput bufier when using this configuration.

Page £:10 TEO4010A Opataiors Manugl
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4-5.2 Serial Interface Parameters

A number of parametets are associated with the serial mierface. seeTable 4-3. The data bits. panty, and
stop bits are fixed and the band rate is settable on the Svstem Configuraiion Screen. refer to Figure 4-|

Table 4-3. Communication Parameters.

Parameters Definitions
Baud Fale 300, 600, 1200, 2200, 4800, or 8600 bawd
Ciata Bits " Fized at B
Parity Fixed gt na parity
Slop Bits ' Fixed at ane {1}

4-5.3 Serial Interface Special Commands
TlGL Go into local moede
SalLL Local lockou:
YR M Ga into remoic mode
15 Read serial poll

§ Devico-clear. The TPOODTOA will gcho back the |, The svstem will automatically per-
form a device clear (and send o 1) if it detects a hardware communications error.

" The TPO4UECGA sends o * {carct mark) as a service request (SRQ) indicator, The ™ 15
sent as soon as the cutput bufferis empry, and 15 not followed by a semigelon. sar-
nace returm, Line feed, or other delimiter. A * will never othervise be found im o ne-
SPOn=EC E1.'I1ELE
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Operator Notes

Uze this page 10 record vour notes. Refer to the "Readers Comment” ¢ard ar the back of this manual
0 gend any comments back to Temptmonic
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Section 5
Operator Maintenance

5-1 Introduction

The TPO4O10A ThermoStream System has been designed and manufacured to withstand the nooes of
constant use in moest manufacturing environments. To ensure many hours of trouble free servies from
vour sYsiein. 4 mimimum of roetne maintenance consistent with that for simalar equipment should be
performed on a repular basis

This section contuns only those procedures considered appropriate for rousine maintenance.

Refer o the Warranmy. a copy is supplied near the end of this manual. conceming syvstem service sLipgor
and dircet any questions to

Temptrome Service Department
Phone. 1-800-555-5080
Telex: 211-938. answer back SERVSUR
Fax: 1-617-963-2475

5-2 Inspection and Cleaning
5-2.1 Inspection

Weekly inspection 15 recommended for froquently used systems 1o ensure nomal opemtion with no
deterioration 0 perfonmance

*  Inspect exposed hoses and cables for cuts and or abrasions: reroute and reparr as required
= Inspect for free air flow an all ventilaed pancl areas: remove any restrictions.

> lnspect for open liguid contamess resting on the syvstem: remave when found. The svstem 15
ot waterprool

5-2.2 Cleaning

= heep the system clean for reliable operanon

= Clean the display using any commerciatly available CRT cleancr and a soft lint-free cloth
Do not use any abrmsive cleaner or paper towel

TPOAGT 08 Sperators Mamus Page 5-1
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5-3 Maintenance Log

The system records its total run time and compressor un time, Total system run ime is the acerued time
the system has been on. This includes the time when the systern is in either the operational or standby
modes. Cotmpressor run time is the acerved tme that the compressor has been on, Each record will log
wp to 85,355 hours before resetting to ¢,

T access this recard
1. Return the system fo the Svstem Startup Screen

2. Select Configuration with the function key to access the Sysrem Configuranon Screen (see Fig-
ure 5-1}.

4. Press the [ENTER] key and the nght most function key so the run time hine will show

SYSTEN COMFLGURATION
User 140 Version PG1AZS480
Rum time (hrs): Eystem... B Conpressor. ..

wed protection (B=move 1=partial 2=fulld....... A |
ard ; s L
dtart in Variable Setpoint mode? (B=no l@yes)....... O
Hozt interface tupe (A=none 1=IEEE Z=zewriall
IEEE interface buz address (A-30) ]
DGHE
HCT interface pu lse polarity (Bo=neg 1=pos).......... B
Tenperature display resolution (B=8.1°C 1-=1.6°C)... @
Air flow units (Bescfn l=scfh 220172) . oot eonns a8
Head motion (B=mormal  1=stay down Zoetay up)
Screen hlanking delay (1-999 nins B=newer hlank)..
Time (24 hour Formatd,. ... e BRSO 14
RN B i

lze the arrow keys to select the ficld to change. Type the changes, and pross
“ENTER” to zawe. Press “ES5C” to end "conf iguration" mode.

Figure 5-1. System Configuration Screen Showing Run Time

Page 5-2 TFOA010A Cperator's Manyal
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The following log (Tabie 5-1) 15 provided a5 a suegested preventrve mamntenance schedule. Space has
been provided for addinonal stoms found vseful from actual svstem performance and expenence for cach

installation
Table 5-1. Maintemance Log
Maintenance [tem Run Time {thousands of hours)
0.5 10 15 20 25 30 35 40
Air catibration | i] N | 1] 0
Back-up batteres | | log ! ¥
Preurnatic module fillers [ # 1 # 0 # 1] #
Air dryer fiter(s) [l # il # i G *
| | 1
I 1
|
. _ i
i | |
| ]
I
[J Check and perform maintenance as required.
# Check and replace as indicated.
TPOs010A Operatar's Manual Fage 5-3
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Operator Notes

Lige this page to record vour notes, Refer to the "Readers Comment” card at the back of this manual
1o send amv comments back 1o Templiromc,
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5-4 Back-Up Battery Replacement

The electronics module has two back-up butteries for its non volatile memory {see Figure 5-2). These
hatteries need to be replaced vearly. We recommend that the batteries be replaced prior to performing
the temperature sensor calibration if the previous calibration was done | vear earlier or before..
Replacement batteries should be 1. 5-volt, size AA alkaline batteries,

To replace the back-up battenes
1. Tum off the ac power to the TPO4GI0A Sysiem,

2. Gain access to the electronics module by remaving the frame module front-panel {sce Front
Panel Removal in Par, 5-5).

3. Tum on the ac power to the TP4OI0A Sysiem,
4. Remove both ald batenies from their holder on the front of the electronics module,

5. Insert two new bameries, being careful to observe the directions of polarity as marked in the
holder.

Note: [fbatieries are replaced with the power off, calibration values will be lost and the system will
have to be re-calibrated.

FLOITERY milL [KS —

Figure 5-2. Back-Up Batteries Replacement

TPO£0104 Cperator's Manual Page 55
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5-5 Air Path Maintenance

Twa air filters on the front of the pneumatics module and the post filter{s) on the air drver module should
be checked monthly to see if they are dirty or filled with liguids and nced o be replaced. They should
be replaced at least once every & months. Also, replace the exhaust muffler on the air drver module if
the muffler becomes cracked or inefective,

WARNING: Make sure vou tum off the ac power and the compressed air to the TPO4010A System
before attempting to perform the following procedure, Do pot perform this procedure unless yvou are
qualified to do so,

5-5.1 Front Panel Removal
To remove the front panel from off the frame module,
1. Remove the four bution-head screws securing the front panel. one at each corner.
2. Swing out the bottom of the front pancl and lift free of the frame.
3. To remstall the front panel, reverse the order of disassembly
5-5.2 Air Filter Servicing
To ehveck or replace the air filters,
1. Tum off the ac power ta the TPO4O10A System

2. Tum off the system s air pressure supphy and disconnect the supply line from the AIR INPUT
fitting on the power and air input panel at the rear of the frame module. Bleed all air from the
system (turm an ac power ta the TPO4010A just long enough to exhaust air in the systermn)

3. Remove the front panel if servicing the pnewmartics module air filters (see previous paragraph).
The post filter(s) on the air dryer module is aceessible on the output of the dryer.

4. Press the tab button at the top front of the perforated regulator bow| guard (see Figure 3-3), tum
ane quarter wm counterclockwise, pull down and away from its cap mount, and remove the
euard.

5. Unserew the polycarbonate bowl and remove it and itz seal from the cap mount.
fi. Unserew the filter element and remove it and its scal from the cap mount.

7. Inspect the filter element for dust pamicles, oil contamination, and any braken structure. [nspect
the polycarbonate bowl for any cracks or deformations.

8. Replace the filter element or polycarbonate bowl as needed.

9, Reassemble the air filter in the reverse order of disassemblv {make sure seals are in place)

Fage 54 TRO40108 Oparator's Manual
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10. Install the svstem front panel if removed,

Cperatar Mainienanoe

11. Reinstall the air pressure line at the rear of the frame module. and tum on the air soures.

12. Turn on the ac power ta the TRPO4010A Svstem,

T
-~ ke
[~ ___ﬂ_;j
Lo e et
[t Al -
1 ."\-\. "_' |
x"-\.\_\‘r == e
T i
<] -~
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Figure 5-3. Air Filter Element Replacement
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5-5.3 Exhaust Muffler Replacement
To replace a faulty exhaunst muffler in the air drver module,
1. Turm off the ac power to the TPO4I0A Svstem

1. Tum offthe system’s air pressure supply and disconnect the supply line from the AIR INPUT
fitting on the power and air input panel at the rear of the frame module. Bleed all air from the
system (tum on ac power to the TPOOT0A just long enough to exhaust air in the syvstem),

Using a screwdnver, remove four comer sérews in the air drver cover and remaove the cover

-

Locate the faults exhanst muffler, unserew by hand, and dizcard the muffler {sec Figure 5-4)

L

Serew in a new exhaust moffler and just hand tighten. Do not over tighten or the muffler will
break

6, Replace the eover an the air drver module
7. Reinstall the air pressure line at the rear of the frame module, and tum on the air source.
8. Tum on the ac power to the TPO4010A Svstem

Figure 54, Standard Air Dryer Module (cover removed)
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5-6 Calibration
5-6.1 Verification Procedure

Before the TPMMOI0A System = calibrated. or at anv tme the svstem calibranion is quesuoned. perform
the verification procedure os outlimed below  [f penodic venfications show that the calibration perform-
ance has stabilized and 15 well within specifications. then the follow-up calibmtion procedure 15 not
requircd, Readingzs of the venfication performance must be recorded in Table -1 o evaluate the
deviations for determining how often calibrations are needed

To ensurg an accurate svstem calibrmation. follow the proper iemperature sensing rechmgues |contaet the
Temptronie Serviee Office if vou have any questions), The venfication procedure must be performed
by @ qualified pechnicion.  Venfy that the msmumentanon (external precision iemperature monitor and
thermacouple sensor) used o sense the working surface tempemture 15 in calibrtion. This nsuumen-
tation must be calibrated agaimst a pAamary or transfer standard  Venfication 15 performed ar two
iemperaures extremes, |t can also be done at other temperatures (tvpical test setpoints) if destred.

Low Temperature Verification

1. Program the TPMO10A System for air temperamure sensing with an Air-o-DUT max tempera-
turg of 10 °C (refer o Par: 3+ 3 or 3-3.3) and an air flow rate of 8 SCEM.

2. Mount the thermocouple sensor of the precision temperature momitar in the mr path near the
main flow thermocoupic in the owtput nozzle of the head module

3 Stant svstem operation at a cold setpoint and st the svstem temperature until the wmperature
monitor reads <60 00 *C for a 5-minute period

4 Read the system setpoint temperature and record the valoe i Table -1 The svstem sctpeant
value must be within =60 =0 3% C for accoptable performance

3. Sop svstem oporaton for 13 minuics

6. Program the TPOH010A Svstem for DUT sensing (tvpe T or K used for westng) and an arr flow
rate of 8 SCFM.

Mount the thermocouple sensorof the semperature monor on a DUT near e DUT wmpera-
TUFE 3Cnaar.

& Stan svstem opcranon at a hot seepoint and set the system temperature untdl the temperature
monitor reads —&40 00 °C fior a 3-iminute penod

%  Recad the svstem setpoint emperature and record the value in Table 3-1  The sveem scipont
value must be within i) =1 5% C for acceprable performance.

[0, Step svstem operation for 15 minures

TPO4010A Operators Manual Page 5-3
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High Temperature Verification

Program the TPO4010A Svstem for air iemperature sensing with an Air-10-DUT max tempem-
fure of [0 °C {refer to Par. 34 3 or 3-5.3) and an air flow rate of 8 SCFM

1. Mount the thermocouple sensor of the precision temperanure maomitor in the air path near the
main fAow thermosouple 1 the output neele of the head module,

3 Stam svstem operation ata cold setposnt and set the svstem temperature until the tempe rature
monitor reads 200,00 °C for & 3-minute period.

4 Read the sysiem sctpomt tempemture and record the value 1n Table 3-1. The system sctpomt
value must be within +200 =0.5° C for acceptable performance

S. Stop svstem operition for 15 minutes.

6. Program the TPO40L0A System for DUT scnsing (ope T or K. whichever is used for testing)
and an air flow rate of & SCFM

7. Mount the thermocouple sensor of the temperature monitor on a DUT near the DUT tempora-
fure Sensor.

8 Star svstem operation at a hot setpoint and set the system temperature untl the temperantre
monitor reads +200.00 *C for & 3-minute perind.

% Read the system setpoint temperature and record the value in Table 3-1. The system setpoint
value must ba within +200 =057 C for acceptable performance.

10. Stop system operation for 15 minutes.

I1. If desired, repeat the above Low Tempemture Venfication and High Tempermiure. Venfication
steps for other temperatures (typical test setpoints) and record their svstem setpoint tempe ra-
tures i Table 3-1 for evaluation.

Page 510 TRO4010A Cpemtor's Manual
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Table 5-1. Calibration Verification Table

Uperatar Mamsenanca

alh

| Verification Verification | Verification  Verification | Verification

Low Termperature Verification

| Air Temp Sensor g G L) e 1
| [ | |
DUT Temp Sensar{ ) | ‘G| "¢ "C| ¢ il
| High Temperature Verification | | ! | | |
Alr Temp Sansor | "ol g i o =1,
DUT Temp Sensor (| } | Gl ={:| °C °c vh
| . -
. | ! ' |
| TestSetooint °C | | | |
| AlrTamp Sansar ‘ e ‘Gl | G °c
| | I
| DUTTempsensor( ) | | "C| | ¢ °C
i
| N S —
Test Setpoint  'C ' ' | |
Air Temp Sensor . o *C| G ot | 1
| i | i
| - | |
DUT Temp Sensor () €l 'l:i o ags| e 83
1 1 |
; I
| Test Setpoit  'C |
! Air Temp Sensor b+l g = | "o
| | I
DUT Temp Senser{ | "G 'C o i "4
| | |
| i
, .
| Date and Initials i i
E | i
TPO401 04 Cperator's Manual Page 5-11

www.valuetronics.com



Cperaior Mainmanancs Revismn o 555 @. TEMPTRONIC
v COAPERATIN

5-6.2 Calibration Procedure

Calibrate the svstem temperature schsors when required as determened by the Calibration Venfication
procedure {refer w Par. 3-6.1). Calibratien of the sensors must be performed by a qualified technician
A calibration instrument (extemal precision lemperatung mositor and semperamine sensor) is required for
the temperamre sensor calibration. This instrumenmtion must be calibrated against a pnmary or transfer
standard

Thermocouple Panel Access

Remove the svstem front panel to pccess the sensor circuit input conneciions on the thermocouple panel
{right side of electronics modula)

1. Remove the four button-head serews secunng the front panesl. one ar sach comer
2. Swing out the bottom of the front panel and lift free of the frame

3. To reinstall the front panel. reverse the order of dizassembly
Procedure

The calibration procedure is made casier by svsiem semi-automatic operations dirccted by selections
from asenes of OCM screens. When Calibration s selected at the fop Mern Sceeern (Figure 3-21), the
dizplay switches to the Colibrotion Main Soreen (see Figure 3-3), This screen starts a mend dided
procedure for calibration of the three different temperature sensors. The selections at the bottom of the
Codifrrarion Main Screen are summanzed below  Press the OCM function key dircctly below o desired
selection 1o activate it

Air: Calibrate the air thermocouple (accesses the Air fermocouple Low Calibrogon Screend.

DUT - T: Calibrate the DUT npe T thermocouple (accesses tho OUT Tipe ' Thermocongle Low
Caltbranon Screen)

DUT - K: Calibrate the DUT npe K thermocouple (accesses the O0LT Tipe K Mermocoupie Low
Caltbranon Screer)

Return: Retum to the Top Menu screen (accesses the T Aense Sceeen, Figure 3-210.

Each temperature sensor calibration requires a precision temperature calibrator instrument 1o be substi-
tuted for the sensar at the thermocouple panel. The procedure for calibrating cach of the aur, type T, or
tvpe K emperature sensors 15 very similar  Each ealibration goes through a two-siep procedure atr =50
*C and then at +200 °C. Carefullv follow the detailed setup instructions on each screen.  Afier the
calibration instrument has been et o the specified temperature. press the [ENTER] key, Dunng the
PLEASE WAIT ... lag on the screen, the svetem will automatically rake a reading, store it. and then
advance to the next step of the calibration procedure.

Fage 512 TPOA010A Oparater's Manual
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ThermoStream®™ System Calibration

SELECT THE SENSOH TO HE CALTBERATELD

Lalibrate the air thermocouple.

Figure 5-5. Main Calibration Screen

As an cxample of sensor calibration, the air temperature sensor screens are shown next,
Figure 5-6  Air Thermocouple Low Calibration Screen (=60 *C)
Figure 5-7 Air Thermocouple High Calibranen Sereen (+200 °C)

Figure 3-8 Awr Thermocouple End Calibration Screen

TRO4010A Operators Manwal Paga 5-13
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ThermoStream® System Calibration

AR THEHMDCOLUPLE

Jaa our

J35 our
wlecttronle Eie s diagprand and rceplace
It WEth the nuatpwt | fron the cal ihrat fom
Instranent . JLN Ale

Zet the callBrator FNee a terperature of -EB*C.
J 1% Purue

Il .| JGE Spars

Frapt of slectronio anc leaurn —-F
Side Visw

* whwe ready to procesd, or TESCT to cancel the oalibratios.

AR THERRJDRIFLE

i DT T
Hemnue the systes [Font pansl ises Dpardtor =
marmn | Calibrat jion s=ction).  Uopluy FE3
Frém J13; Iemalud an Lha righl xida top ol the A L3l o K
SIFE b b Snelbwes L 3es disgnam) and: reploce |
it with the output pley Trom the calibrat ion
Imstrument . JL3-Alr m——

Sl the coalbeator For & tesperaleee: af ZRECC
JU1E Parpe

Jo2 TP
Faaal ! Bhr i Eait P i £ i | i

'remn "ENTER™ whem ready to proceesd. or "IECT fo o

Figure 5-T. Air Thermocouple High Calibration Screen
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ThermoStream® Systermnm Calibration

HIN THEHMOCHFPLE

JAW DOT = T
lrp leg £hn oo L ibeaton alget Ceos 2130 and
Fop lwine |£ with tho P13 sysics thoreocouplo,
Hep lose tha aten Fromt panel in Lhe rescran JO% pur N
order of sk ly,

T3 Air de=——
<16  Pargn

IRZ Zpame

Feeink o' mlesctromlc oo looirs
Bidm Weas

Figure 5-3, Air Thermocouple End Calibration Screen

9-7 Air Chiller Module Defrosting

When Deflrosting 15 selected at the Top Menu Screen (Figure 3-21), the display switches to the Defrosr
Cycle Sereen (see Figure 5-9), Accessing the Defrosr Cpele Sereen immediate ly starts the defrost cycle
This evcle continues until time-out (6 hours) or until terminated by pressing the [ESC) key.

Defrosting permits recovery from a "freeze-up” condition crested when moistare in the air supply is
allowed to enter the heat exchanger of the air chiller where it condenses and freezes, The indication that
a "freeze-up" condition is occurring is a diminishing air flow at the head nozzle for a set value of air
flow. When this condition ccours, vou need to determine what has failed and is allowing moisture into
the heat exchanger.

Check:
= Air dryer coalescing filter - empty if necessary
>  Preumatic module coalescing filicr — empty if necessary.
> Awrdryer operation.

When the defrost cvele is imbated:

=  The compressor of the air chiller module i tmed off

TRO20104 Operator's Manual Page 5-15
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= The system will not permit temperature control

=  The air flow through the system will continue o farce air through the heat exchanger to aid
in the defrosting and removal of moisture from it

The defrost eycle may be aborted at any time and the svstem returned to normal temperatere control
operation. However, if the moisture in the heat exchanger is not removed or is allowed to continue to
enter the heat exchanger, the "freeze-up” will reoccur

Defrost Cycle in Progress

Alr Flow = 1B =clm,

Dafrost time remaining = 5 hours 59 pinutes 55 scecomds .

Fress "ESC" to terminate the defrost cycle:

A A A A

00006460

Figure 5-8. Delfrost Cycle Screen
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BIOS Setup

A discharged back-up battery or changes in the processor’s motherboard may require that the CMOS
setup utitlity be re-configured. 1fthe stored CMOS information 18 incomect. the svstem wiil not operate
eomectly. During bootup, 2 message such as CMOS erroror Sefuperrorwill be displayed. The operating
pragram will halt and no svstem sereens will be displayved.

The following procedure outlines how to set up the CMOS information correctly for normal svstem
operation, NOTE: Anexternal kevboard must be connected at the syvstem [0 panel to enter alphabetic
responses, An external EGA display monitor is also ecommended. See page 2-11 in this manual for
reguirsments,

Tum on power to the TPMMDI0A System and press the [ESC] key when prompted as the operat-
ing program boots. The setup screen should appear.

Observe that the STANDARD window becomes highlighted. Then press the [ENTER] kev.
Fallew the instructions on the STANDARD screen and.

#  After Date: enter the month, day, vear

b. After Time: enter the hour, minute. second.

c.  After Drive A: rvpe in NOT INSTALLED.

Use the amrow keys to highlight the ADVANCED SETUP window. Then press the [ENTER]
key,

Follow the instructions on the ADVANCED SETUP screen and.
a,  After Floppy Drive Seek at Boot: nype in DISABLED.
b. After Video Shadow: tvpe in DISABLED
£.  After Internal Cache: tvpe in DISABLED
d. After External Cache: tvpe in DISABLED
e After Video ROM Cache: tyvpe in DISABLED.

. Afer System ROM Cache: type in DISABLED

6. Use the amow kevs to highlight the CHIPSET window. Then press the [ENTER] ke
7. Faollow the instructions on the CHIPSET screen and.
a.  Afler Auto Configuration: tvpe in DISABLED.
TPO4G0A Operators Manual Page 5-17
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8. Pressthe [ESC] kev to oceess the EXIT screen. Mote that SAVE CHANGES AND EXIT be-
comes haghhighted. Then press the [ENTER| kev wo et the CMOS sciup

9, Tum off power to the TPO40L0A Svstem and then restart. Observe that the opembine program
boots normally and stops with a Temptronic program. scnzen.

Page 5-18 TPO£010A Operator's Manual
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Appendix A
IEEE-488 Demo Program

The following information 15 supplied o users of the Temptronic Corporaticn Model TPOMOI0A
Thermo-Stream System 1o assist them with using the IEEE-438% paralle] interface.

Temptronic Corporation does not guarantee this material and is not responsible for any errors nor s liable
for damages as the result of use of this material. The information in this appendix is subject to change

without notice.
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IEEE-468 Deme Prorram Revaion C: 696 @ TEMPTRONIC
LORFLRAT
f* tdama.c -- TPO4OL0A ThermaSktream svstam IEEE bus dema program o)
" 2.00 Modified E£rom HEC!: TRO4O0O0A wersion T/25794 by JM =}
A= This program, weitten Lo MisressfE Quick © seep 2.0, | f
!l demenstratas sontrel of the TRO4010R bBY an IBM-compatible g
;. pe. via the remote IEEE-48B (GFIR) bus interface. +
L Thiz file mua® Be linked with the *cib*.ab] file supolied "
o By Haklcnal Instrumehts Corp. i
e A Maricthal Inscrumencs GRIB=-PCII interface card muar be |
i preasent in the pe, and the Wational GPIH.COM device driver *Jf
£ must be properly configured and loaded fox the pregram to £y
i) Saa the end of this program for configuration informaticm. */
£ ITMPORTAMNT! This program assumas that the TEO04010R has baan *
o manually starced by the operator, and is displaying che +
A "Main Menu" scoeen. The IEEER inmterface ia HOT active -/
Fu until the =yatem reaches the "Hain" menu L
s acrasns., L
#* IEEE.o -- TPO4010A Thermedtream system IEEE bus chaeckout - pred. uae -
= vear | O02A LFAL&/GL JRE =y
i Thia progbam was modified For dse in a producticn enviccimeent */
i co aimulace sonrtesl of the TPO4010A by an IBEM-compacible )
i BZ via the remota I[EEE-~488 [(GPIBl bus interface, o

Hinclude “"srdio.h"
Frncliude "stdlib. k™
Binclude "atring.h”
finclude "time.h"

/% Hatzonal Instruments cequlres that the follpwing 3 wvariables bDe defined =/

ine ibsra;
int ibere:
inkt ibent:

int tp;

int bd;

ghar weti&1dt:
char cd{&%12]:
char =pr;

it sthy

1NC &ForE;

1Nt Ceary;
double remp:

int =rccounty
LT attemperarcursy
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status word */
=Cror code *fF
number of bytes sent */

TEOGO10R handle */

TEEE intarface board handle *f
string sent to TPD4Ol0m */

sbring recelved from TEDAOLOR. */
sekial poll respomse +F

statua byce */

device-specific ®Irer cegister */
LEMERLATUEDS event statas register *
temperature ¥/

BCEQD Couant *F
"af tesperature” flag *f

Cim@ Tt previlme, SCACTLlme; F* used For Eiming =/
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TEMPTRONIC Rpaman O, 596 IEEE-438 Demo Program
CoAPOALTIIN

ll"""'"'"'FT""-l"I"HI!--l'l-i-lliliil-'l+l'-I-b-l-ili--ilili-iliiiii-l--i-l-ii-ii-ii-i-i-i-ri----ri"‘l-pir'-'llr

£ tugerroril -— bus ercor and timeout handler =4
s L
#* Bl]l calils to Hacicnal Instruments’! coucines should be Falleowed b:.l &
% check of the ceturn valus or 1bata (which are che sam=] to =aa 1T an =y
Y mriper or buB Cimesut ecourred, I bit 15 1a set, the problem is an =
M+ mrrop, If bit k4 is opet, the procblem 1s a bus cimeouc, it
f* The Collewing procedire (43 illustrated in this functiom) should be L
fv* Followed to ealiably elear & bBus errer: i
i l: send intecface claar |IFC] )
£ 2, Zend selected device clesr SDCI L
F il 3, Send *ESR? followed by a read of the respense fcom the TEO4D1O0A iy
ik to read and clese the standard svent skatus cegiskes. 4
e Alternativaly, & *CLS cobmand {with ns Following r=ad) may ba 4
it agnt inatead of *EFRT? LL there L2 no desire £o detecmife= Eha %
i caascn for the ecrer. g
/* Ere iz an ecror wode which will be diasplayed on the sceeen te aid in 4
g Eim:ll.ng Ehe spiicfca of the srcer. g

void buserror (1Nt aEc)
I
char erd[18): /* retucned egfor info *¢

L1f (ibsta & Ox40001 f* 1f Eh= pooblem was a bus timeours 4/
|

printf("Bus taimegut —- Location d™,epsld

ibaic (bd) 7 /* mamd interface clear */

1l (Ep & /" mand selected dewvice clc */

ibyre (Ep, "*ESRIWn", &) ; i Tey to read the standard avent atabus =/
saiedssansnaessnsss % Eegister. The posponse may give Che &
carsasarrararearess A% EmAdSn Far the bus timeout Bo aid in =/
sassssbrratrrsernse %  TPolbleshooting, amd the read waill =4

I A e A T M clegac the register.

i€ () [iBed|tp, eed,15] & 2=CO00]} /% £f no further ecror, cead vallid +/
[
sterok (erd, "\n™1r  /* replacs the termanacing line feed with nail =/
pranef|" Standard evant sTatus [eguscer = “a'n',ecd);
I
alag prlatfi"Na™); * upable o get status, just retuen ¢/
1
elag /" problen was some ocher erear *f
i
peintf{"1EEE bus screr -— lozgation 4 .Program aborting\n",.ecoh)
miE|l]e
1
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IEEE-458 Dema Frogram Revison C: 655 @ TEMPTRONIC
CORRORLTINN

ll""‘""'l AR B R AR A L LR N R RN EREEDS AR RE AL ERRSSERELEREELEREEEELERRESRSEE S EERLELERS 2} i-r-r‘l-.ll

o sendi}! — send a string to cthe TFO4C010R L
i .4
A Thia funeticn sends & steivg and Shacks fof IEEE bBua ercabs. L
£* oo “end of ateing® (line fead) character 13 added. w4
f* 1f a bus erIor ©I CLOASULT OCTUELS, AN SEESE Fecovaly Isutine |(buserpar) Lo
H Gg salled. i
f* Exrg is am afror coda so that the lecation of the error can be dl:pl:ynd L
f* kg mid in Eroubleshooting- &
£+ This funscisn returns Che wvalys of ih=ea. iy,

int ==ndichar *s3, aint arc)
{
int v F* pecurny walus = ihata for this send +/

strepy (Wt 3] 7
stEcAt (woE, "\a" b i
v = lbwrtiep,wee, stelaafwct)];

¥ Check foF eYpoar:. BLE 15 8&f = bus mrror, Bie 1d =gt = bBus Eimecut, &7

1f (v & QxCODO0DY Busercar (mes};
CATUITI DY) ¢

FRessstsssbnts tddrddddrrrda T st kR AT TR AT bk PR Ak AR ATt bt Rk T m e waw

e raceive|) -—- receive a string from che TERDADLIOR Lk
e L
f* Thia function ceceives & string and checks for IEEE bus ercors. v
Ff* If a bus error aF Cimecd® ACCUFS, an ercorc recavery routine (busercar) o f
f* is zalled. #
f* Erc 15 an errcr code so that che location of the error can be displaved. */
F® This functicn peturns the wvalues of ibsta. *
fY The returned atring is in the glebal wariable rd[]. * 4

ioE ceceivelint srcl
i
int rwr /% racurn value = ibhata for this rcecerwe *f

v = ibrd ([Ep,zd,256] ; {* read yp Etc %€ charactecs from the TPO4OL1DA =/

f* Check for error. Bit 15 set = bus ercoc, bit 14 =t = bus timeowt. =/
AE e & OxcCO00)

[

buserroe [ere)

stecpy fed. ™" /* make the ceturned string & mwll string =/

)
alse /% if & valad scring fetucoed */

skrtok{cd, "Yn" | s f* raplace che cerminacing litne fesd with & soull o
EaEuEn v}
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TEMPTRONIC REnEINn G 496 [EEE-488 Deme Program
LHARGALTION

fegbFg s raderrdadd e @00 E e wEi LR e B S S AR LR LR T R R L R R e

= 1ALT1aliZe | == tnitialige =he TEO40105 IEXE Dus intarfacs =2
re rl_l
/* This function should be called ac the beginning of every program to .
f' Ensure That tha Cemperatufs cantczller will bs able co racsive and Sl
/v process bus csmmanda. i
{* The following procedure [as Llluserared an this Functiconl should ke v i
% Iollowed Eo reliably lnitcialize che TEDAD1OA IEEE bus antercface:d " i
rE 1l. sepnd interface clear (IFC) L
Ir 2, Send selectad devfice claap (3003 -
¥ 3. Bepd +*CLS ol
o 4. Sandg "RET Lt
it 2. Sand *3TR? Esilowed by & cead of the response frfem che TPOSOL0A *

vold intEializeiwvordl

/% Zand IFC iintérface cleari Eo tarmanate any poassible Bus handshake )
‘¥ in progesss.
L€ [shsicibd]l 01 princfi"Brrof ducing ibsic(]wm®);

4% Bend 5DC {=selected devaice clear| command s ceset the TPO4010R ITEEE *7
f* inrerface. The 1EEE compmand inpuf and outpuc buffecs are claared., +/
1 |ibeledepr 00 prantE{“RError during ibcled)im"|:

/% Bend *CLE (2lear atabus) to cléar che TPMILOA'S status cegisters *f
Send (" CLE" 3

= Semd *RST [machine Fusction Feset) ceommsnd to force che TPOMOL10A ta *F

f*  tha "Main Menu® screen. This command can Take seysral saconda, 4
send("*RET" 4}

% Aak for the TFO4DIDA's scatus byce, The rasponse will net be senk */f

% rmmecdistely because of the time 1t takes for the previpus =RST =7

/% copmand o complete.

sand("*3TET", 5)

cecerveials /* et the Pesponss back tn pd)] *4

AL flatoa(cdd & Oz30} '= OxE0) s Lf "ready" bBit in status byke pot ast 4/

pEAAEE["TPO4010A pot readyhn, Program aborctinmg. )i

eX1T i1} s
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COHPIRATION

IEEE-483 Demo Program Aavision G A5g @ TEMPTRONIC

I.l-i--i-i-- s e e L R e T T E R R SRR R R R R R LR

'k cleacdevrerord| -- Glear TPO4010A-sp=cafic =czoca "
l.'-i- .l'l
/% This functlon dses the CLER {clear error) bus sommand tf ooy o clead g

/* cCertaln arrors that are related o the temperatures concrol functicas of =/
F= the TEOYOLOA. These sceors Ara reported back in response ©a the ERQR? =
£* query. Three arrers must be cleaced by ch= CLER comsand -=- overhear, -

/' main tharmocouple apen loop, and purge chermscouple opan loop. The o
f*  ather ecroes wall clear themselyms automsatically when the problem iz P
fr corraceed. :lll.inq rhis funerion Car Chosa efprers that ace .
F*  automatically clearable Ls Aot necesgary, but may provide a convepnlent *f
i way of delaying a Few seconds and then reoceadicg the devicse error b s
A'  rgglrster 84 that transienkt errors can be fgnored. L

Wwold cleardeverror {voidl

i
time T ST;

RETICOUOT+HE] #* incpenent the ercor codmt *Jf
=end ("CLERY T F

f* waic 2-49 seconds Co make sure CLER has taken =ffsct */

ag = Time [NULL] ;
while |(timeiMULL)-sci<=317 /" wait hepe */

lll'i--i-l--i--i A e R L R R S e R R L L R R R R R L bR bl

Fil poll cemp ceac|) -- test of temperaturs polling -
il L
f¥ One conceptually simple method of waikbing untll & temperatiuce setpoint  */
/*  has besh ceached i1s to pericdisally ask for the current Eemperature )
i+ with che TEMP? gquery, T¢ ensures that che TFO40L0A 1a functloning )
i prqpq:iy, the device seror cegister should alse be read wWith Che ERDET =/
£ queEy. s

vodd pell vemp cest (]
|

char setpoantstrils]:
Eleat serpoanti
arintf ("Temperature polling test in progress. Tacgetr = 130%Wn°1:
retpoine=130,0;
f* Turn off &8l treasons for A aecvice raguest ot used For this testy, *f
/% use setpoint number O (Hot Setpoant), and put the .
/" head down (which alac turms the aicflow oni. Theas SoOmands nasd o
rE n:ll.'l_'l.j.' e Tent ooce. */
saphd ("*ERE DO-3ETH O-HEAD L:DUFTH 0%, 1952

f* Convert tha desiresd setpodnt to 4 string and send o Ehe TEQ4OLOR =
sprintE (aetpoantstz, "SETP 41.1E", setpuint); /% secpeint sTring *f
send{serpointste; 115;

f* Waic up To 1 minure fo get Co Temperature, sampling every ascopd. */

Page &-5 TEPO40104 Oparator's Manual
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@ W Rovison C: BGE IEEE-#E8 Demo Pragram
[t ]

A When the tempetaturs 1s at the setpoint +/= 3 degreea, diaplay an =/
f* Vat temperature’ messago,. )

arrooumt = 0f f* reset the error countee */
starttime = time(MILL) 5 % start of ane minute pericd */
de

I
prevtime = tima (NULL}:
dno

(1

wiile {({time{NULL]=-previine)}; /¥ wait here until 1 sec alapaed =/

/* Check for TEO4010A-spacific erccors [(such a5 avarheat) */

f* If an ercof is detected, try clearing it. Give up after thres »/
i unsuccessful error-clearing actempra. *f

aend ("ERORTY 11

EecEive (12] ; /* get the reponse in kd[] */

ercy = atod (cdls; /* convert string to an lateger oy

1f (eror) cleardeverror(); f* try to clear a TPO4010A-mpecific arrer */
if (erzeount = 3] f* 1T error cannot be cleared in 3 tries +/f

{
printf [("Unclearable TPO40L0A-specific ercorc. EROR = &X, ", eror):
printf ("Program aborting. ™)
exit (L}

I

attempecature = ; A% asaums not at temperature */

/* remad cthe temperature */
a=nd {"TEMET", 11] ¢
1T (Pirecedve (12| & 0xCO00)| /% get the response, and if wvalid =/
i
Camp = ataf (rd); f* convert temperaturs Lo floabting point #/
printi("Temperatiure = %3\n", 2d} -
if |(vemp = setpoint-3) && [(temp<= setpoint+3)| atcemperature = 1)
I

}
while {[(time(NULL]=starttimel<) && latcemperatura):

if [attemperature) peintf (At temperaturs\ni\n™):
elae prinef({"Did not reach Bemparaturs in 1 minute.\n'm");

}

lrl""'l'l"l"l'l'l IhaAkdddd Fdridddidbpirdbdiddbsdtidrdrrrrdddbidadadadb Fhwh oo dow ‘-i-l-i'i'i"l'i.ll'

P pall_=tatusbyte test|) =- test of scarus byt= pelling o
_Ii-l il"
A% Both the "at Temperaturs” and error conditions of the TPO4DIOA can be L
/% simply and reliably monitored by periodically polling tha status byta oy
F* with the *=TET qURIY. o

wold poll_statusbyre test()
i
char setpointatr[i6]:
[leat seEpoints

TPO#D104 Operator's Manusl
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[EEE-iE Deme Pragram Anvislon O 69 @ TEMPTROMIC

TPCRATION

prigtfi"Status byte polling test in progress. Tacget = 100%n"];
setpoint=100.0;
v Puen ofF all epeasans for a service request (hot wzed for this teso). */

£t Turn sa the "at temperature” bit of the tampagature event status ol 4
f* wnable regiater. Use setpoint number 0 (Hot setpoint} v
f* Sat the scak timam to 10 seconds, the temperature tolercance L
f* wmindow to +/- 2 degrees. Puk the head down (which alao tucns the o 3
Ff*  airflow on. Thess commands nesd anly be f&at ohce. x

send{"+SRE 0;TESE 1:5ETH J:50RAK L0:WHNDW 2:HEAD 1", 15]:

f* Convert the desired serpoint Co & string and send bo che TEOMOLOA =/
aprint® (setpeintate, "SETP Y1.1{", setpaint] /¥ petpaint atking */f
send{setpointate, 1€] ;

f* Feaend the setpoint number. This forces the temperature conditzon o

F£%  register "at temperatufe” bit of[, ewven Lf the values of the new f
f* peppoint is Ehe same as the previcus setpelint. This is needed to *
f* guarantes that there will be a cemperature comdition register L
I+ teansitien feem “nat at temp" to "at temp." It is this tcransitism */

f* that secs the “at temperatuce” bit in the temperature event stacus =/
f* register. The "CLS {clear status reglsters) command A5 nesded o */
f+* get rid of 3 posaible preexisting "at temp" condition in the =y
f* remperatite svent SEAtus register. (Do noE conflse the coadition +f
S+ aned atatus registers.) Bath the SETH (With appropriate seatpeint *f
/v number) and *CLS commanda sbwould be sent after every new sstpoint. =/
send{"SETH 0y *CLE" 17);

F* Waie wp te 1 mimite Co get to tenperature, reading the status byee of
I* ey sacond, *f

attemperature = 41 f* reset "at temperacure® flag =/
arrcount = 05 f* reset the ercor countar “/
starttime = time (HJLL]; f* start of one minute peziod */
da

§
prevtime = rime {NULL) ¢
de
[1
while {{rime (NULL)-prevwtime)]); /* walir Rere until 1 sec alapsed +/

send ("*5TE?Y, 1817
rmceive | 19]; £* get the ceponze an cd] =f
sth’ = ateifed] ; f* gonwere atring to an integer */

f* Chack for TPO4O10R-spacific arrers (sush as sverheat]. +/
f* If an errer is detected; try clearing it. G&Glwve up after thres */
f* unsuceessful srpor—clescing attempts. */
if Iskb & 4] £ if the device-spacific error bit is sec */
|
=end | "ERORY", 200 5
racalva{ZL} 5
dror = atoi (rd);
cleardewvercor (]
1
1iFf (Errcount = 3] f* if erfror cannot be clepared in 1 Eris= #)f
|
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@ TEMPTRONIC Revisian C- 8126 IEEE-438 Dema Program

lll'i--i
i
fi
f!
Fi
I.Fi

wed
[

CORFORATION

printf{"Unclearable TRMMOL0A-specaific error. BEROR = 33 " eEeE)
PIinci{ "Program -&.DI}E[:I.]':E]. sa'ly
axak{l];

A* If the temperature esvent summary bit i= aet, "ab tempecature® =/
v mast have cccurred becauss caly the “"at cemp" bit of the 4
AV temperaturs event status enable register is enabled. */
if (ath & B}
i
gEnd ("TCLS", 22); 4/¥ clear temperatire event =tatus rdqistar */
atTemperatire = 1;
!
|
while [{[cime [NULL)=starceimel<) &L attempecature) ;

if {attemperatuce| printf{“AL Cemperaturahnhn’ls
else prinef{"Did not reach temperature in 1 minute, \n\n®)7

f**f'?ifiit*ii!iiﬂlfﬂrfllrﬂillllliiililiiliiliiiiliiliiiliiliiibiifﬁE+T*'i!
nrg_kest(} -— test of seovice request when “at temperatura’ =y
o

The serriecs peguest line of the IEEE bu=z intecface can be used to signal *+/
when the desired temperature ls reached without centinually polling the o/
TEG4L0A. ¥

d srq tesci)

char =ecpointacr([is]r

Float setpointi

printf ["Fervice reguest test in progress. Tacget temp = 125Wn™ir
getpolinC=125.0;

/* de a parial pell Re glear any pending sercvice cegueat ¥/
ibrapitp, E5prkl

/% Turn on the "at temperature” bit of che temperature event statua L}
A% enable register. Use sefpoint number ¢ |[Het satpeint| )
f* Sar che scak time Eo 10 ==conds, the temperature tolerance L

£* window to #/- 3 degress. Put the head dewn (which also turns the v
A% cairflew on. Cleaar che status registers to prevent an immediate SRQ */
f* service request; from some old conditicon. Set the "temperatuce =
f eventc® and mdevise srpde" bBits of the service rague=t anable &g
A* ragiatsr et Thess command= need only be =sent coce. ¥/
send{"TESE 1.5ETN 0)S0RK 10:WNDW 3:HEAD 1:*CLS:;*3RE 12",30);

J* Convert the desiped setpoint te a atring and sSend to the TROADLOA *+/
speintf (setpoineser, "SETP §1. Lf", setpoink) ; f* setpoint skring */f
aemd | astpeintate, 31}

/% Resend the satpoint number. This fobces the femperatube condition 5
% regaster "ab cemperacuce” bic off, ewven 1f the wvalue of the new i
f% setpolnt 15 the same as the previcus setpoint. This is needed to i

TPO40104 Operator's Manwsl Fage A-8
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IEEE 488 Deme Program Rewvislon C 695 @ TEMPTRONIC
GORRORATICN

/% guarantes that theré will he 8 temperature condition ceglaster *f
/v rransities frem "not at temp” ©o Yat temp." It is this cransiticn *f
f* that sees the "ar temperature® bic in the tcemperature event atacus *+/f
{* registar. The "CL5 |clear status registers! command 15 neadad fo i

f* get rid of a posaible preexisting "at temp" condition in the =
% Temperature event staftus register. (0o not confuse the condition ey,
f% amd status registers.) Both the SETHN (with appropriate ssbEpoint L

f* mumber) and *CLS commands sholld be senk affer suwery twed sstpoint. =/
send | "SETH 0;*CLS"™, 321

M Walt up te 1 mindute for an “at temp" service request to cooar. */
attemparatura = oz f* re=spt flag %)

errcount = 07 f* remmt the error counter %/
startbtime = time {(MULL]
do

i

f* call ibwait(] with a J parameter to update servics raguest state «f
1f (ibwaitikd, (] & (=1000) £+ if srg has occurred +/
[
pPrintf{"SRQ recelved\n™);
/¥ Da a serial poll. If an errer cccues, Torce the pell +f
i rasponss to 0. %
if {ibrap(tp, &5pr)] spr = O
f* Check for TPO4010A-specific ecrers (such as cwarcheat|. */
f* 1f an error is detected; try clearing it. Give up after threa %/
/v unsuecessful errer-clearing attespes. *f
if |spzr & 4] fvAf che deviga-specifls aprar bBit is ser =/
[
«« BENG[CERIRTY, 3310
. T@oaive|34]
.. Epar = atol (rd) ?
-« cleardavarror]) !
)
if {ecrcount = 3] f* if mrror cannct bo cleared in 3 tciss */
{
o pEARDEL ("Inclearable TERHO0l0A=-specific erroc. EROR = &X. ",
. BTOr) !
-+ PEATEE ("Program aborting. vn")
- eRitilld

!

Ao If che bemperaturs evant summary bBLiE is set, rdad the "at &/
v tempmrarure" bit of bthe temperatic= svent =tatus register */
fv o owverify the cause of the interrupt. *f
if |=pr & #)
L
.« BEnd ("TESR?",381r /¥ Bead the Cemperaturs sVapt status rag *)f
8 e A e £ lreading the reglater alss elears wey *f
-+ Ceceiva (3E] ;
- tear = atoifzrd); /Y make inte an integee */
o AF (Eear § 1) aktemperatuce = J5r f* if Yat temp®™ bit is set *f
F
1
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TEMPTRONIC Revision C: 5/56 |EEE-488 Dema Program
CORPIRATION

PR
FL
Illl
Lk
I.'-I-
RS
_||Ill-
||l|-

o

[

windilea | (tlme (NULL) -peevEinme) < &6 |lattemperakucal ;
VR e e e e e e 0 e Tar agp Te T BEnutE

if {actemperatural prancf("AC temperature‘nin™| i
alse printf ("bdd net reach temperacurs in 1 minute.nhn");

e L R R R P L R R R R S R R R R N E R R R R i--l-‘i-l-il-i-i-i-i-l-‘i-xi-ﬁi-:-rr'-r'.lll
multitamp_test() -— test of multiple temperaturs setpoints *
bt

This fimction illustrates how a testar might preload the Eemperaturae g

:-.atpui.nu wWith seversal different temperatiure values, and then atep from */F
one Tempearaturs to another a8 desired. The TPO4010R'a acatua byte is L
pollad, and the temperatube swent summary bit Ls used to give & "begin */F
test® signal To the Ceater. *

d multz temp test fwoidl

int sng f* setpeint nusnber */F
char =sendscr[32]:

princf|"Multiple temperature serpolnt test in progresshn' )

#* Put the head up (and turn the aicflew off) . */
aend{"MERD 0", &0} ;

£* Wale for "hesd up" cosmend to take effect. A minimam of cne ascond */
/% muat separate any of the feur following commands Eo guarantese o
/*  proper head and flow operation: head up, head down, flow on, a
f* flow aff. *f

scarttima = £lmea [NOLL} ¢

da { |

While {i(time (MULL) -starEfime) | /% wait hare until 2 sac nlapaaﬂ =}

/% Load pacameters inte the setpointa that will be wused 4/
send|{"SETH 2;5BTP 20rWhiW 3;3508K 10°,61):
gend{"SETH 1:58TF 157WiiW 3:508K 105, 6107
send {"SETH D:SBTP 125:WHDW 3;50h# 10",&l)q

f4 Draakle all service reguesta, Turm on the "at cespercature" bic of =/
#* the temparaturs event status enable register, Put the heasd dewm. =/
send{"*SEE 0;TESE |HERD 1;C00L 1", 63)1:

#* Far mach metpoint */
for (sm=d; sno=Z: Sp++ed
i
/% Comrert the desiped setpoint to a atripg and send Lo The TED4OD1D&A */
gprinct (sendstr, "SETH %d: *CLS", =n)r
safd (sendaty, 547 ¢

' Wait up to 5 manwtes to get To cemperaturs, reading che scatus =/
/* byte srery sacond. */
attemperatisre = (Of fY paset "ar temparatura® flag */

TR0 04 Operator's Manual Page A-11
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IEEE-4&H Dermne Fragiam Revisian G 608 TEMPTRONIC
CORPORATION

gEroount = 0 f* ppset the ecroof counfers =7
starttime= = time= {NJLL] f* atart of 5 minute period */F
de

L
previime = time|NULL) 7
da
[ ]

while | {(time (NULL]-prevtime)); /¥ wait here until 1 sac elapsed */

sand [**5TE?", 6k}
caceiveiqi) b f* gat the repons=e in odf] */
sth = atol{rd}); ¥ zenvert string Te an integer */

f* Check for TPO4DLOR-specific erfors [such as overheat). */f
f* If an =rror is detected, try cleacing it. */
AT qaeEl & 4) f* if the device-specific error bit L= set =/
|
.o 3and {“EROR?", 652
-+ Fecaive {65} r
«+ BEOL = ALod (rd] ;
1« Elmacdevercori] i
|
if darPesiEnt = 3) f* if arfar canmol be &lsared in 3 Ecie=s *F
|
« o printf ("Unclearable TPO4DI10A-specific ercor. EROR = %K. *®
aa gror)
«+ pEintE ("Program aborting.hn'| ¢
.o BEitil)r
|

/% If the Cempsratube event summacy bit is set, “at tempecatuce®™ */
/% muat have sccurred besause only the "atk temp™ bit of the #/f
f*  temperatuyre event sTtacus enshle register is enabled. *f
if {sth & 8)
I

- mend ["FCLS", BE); f* clear tempacaturs event status cegister +/
.. AtCEmperabure = 1;
1
I

while [{{time [HMULL)-starttipe),) &§ lactemperaturel r

il |attemrperaturs|
|
peintf{"AL tamparaturain®):
/% FERFORM YOUR TEST HERE */
1

elss printf("Did not ceach tenperature in 5 minutes.wn™)
I

£* Fat the head up =/
sand ("HERD 07,63 ¢

pEincf{*vn™1z
i
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LE

TEMEFTRONIC Ravison G 636 |EEE-486 Dema Program
v ECARSAATIN

el ni Rl d A oSl Rl bR bt rn a R LSRRI T RIS INEREREE LR SRR R iR o Ed I

i eycle E&AT(} == Lest of cycle mode -
e it d
A" This function allustrates how a tester might prealesd the tempéerabure L
A =ebpoanta with meveral differant temperature walues, and then use aypsle v/
% pode Do automatically atep (in order) from coe setpoint to the mext. *
£ The TPI40L0AR'a atatus byte 1s polled, and the temperature event Summacy =/
F* bit is used o give a "begin test" aignal Co che Cester. LY

A Mote that this funetion offers less flexability te the teater than the  #/

A multitemp testil function. Cycle mode i3 most wzeful when the TPO4OLAA */
¥ im controlling & "dumb" tester. W

voad cycle cast [vold)
[
ink allcyclesdone;

prantf["Cyele meds test b pregresshn’l;

/7 Put the head iup (and Eurn the airflew offl. Go inte Damp mode. w
A% Set the maximim Fest time to | minuce, and set up oo do 2 cyelea, =/
gand ("HEAD 0;FMBI L:TTIM eO;CY¥EC 29,700

A* Walt for "head up" command to take effect. A minimum of ana secomnd =/
AY must separate any of the four following commapds to guarcantes !

/% proper head and flow cparatian: head up, bead dewn, flew on, L)
£4  FElow off. %

stagrtime = tilme (NULL)
da | |
Wnile {[time [MULL)-starttime}]: /% wait here wntil 2 sec elapaed &

47 Load paramerers into the setpoints that will be used #=/

A4 B pamp patwe of 995 means transition the teoperacture as fast aa */f
f* possible., */

=and("SETH O;RAMP DOS9;5ETP 125.WNDW 3:50RK Lo, TLh;

=encd("SETN 1rRAMFP 299%;5ETP Z5:WNDW 3;:508K 10", 711+

send("SETH 2:RAMP S099:3ETT 1L5:WNDW 3:508K 10%,711:

/* Disable all sapvice reguests, Tuen on the “At CERperaturie”™ bit of */f

/* the Temperature svent status enable regiatec. Put the head dowm, =/
f Tuarn cycling on. Start at The FiFst serpoint. Clear status csgs. ¥/
sand("+*5RE O;TESE 17;HERD 1;CYCL LrSETIN Op®=QLEY, 731 s

alloyclesdone = ] i Elag == pecomes 1 when all cwycles arpe donge *f
do
[

A% Wait up te B ominutes o get to tamparature, reading the stacus */f
i+ bybe every secomd, */

atcemperacure = [ f* pmset "at temperatburca" flag */
srroount = 0y i* peset the error countar *+/
starttime = time (NULL) f* start of 5 minute pariogd +/

f fs

i
previime = time(MULL};
do
|

TPO40104A Operator's Manusl Page A-13
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IEEE-485 Damo Program Revision C. 695 @ TEMPTRONIC
CORRIAATION

while |[(cime{MULL)-prevcimal|; ¢* wait here until 1 =sec elapsed *fF

=end | "*STE™, TS
cecelye (T3 f* gekt the repense in rd[] =/
stk = atodfed| /% comwert string to an integer

£* Check Far TPO4010A-specific erroars (such as owarheat]. */

#* IT an error i8 detected, try clearing it. */

if (ath & 4) f* if the device-speciflc erzor bikb is st &/
|

.+ Send(“ERGRT", TEh;
-+ E@Calva {78} r

-~ epor = gtodirdlz
.eleardeverrar (] i

1
if f|errgoount = 3} /% if error canmotbt b= cleared in 3 tcies &/
|

cpeiakf ("Unelearable TPO4010R-specific error. EROR = ®X. *,

BEQE] T

» pEinGE { "Frogram aborting. ya" g
~enit{l)

1

f* If the Temperaturs svant summarcy bit 15 set, %at temparature™ ¥/
f* must have sceurred because only the "at temp™ bit of tha #/
f* tCEmpearature svent atatus enable regiszter i3 enabled.
if |sth & 8)
[

o mapd{"TESRY™, 7517 /% Read the Temperaturs avant atatus rag *J

A o S e T v ] et f* (reading che cegister alaoc clears it] #/
.receive [Ta) 7

cbesg = aksd (Bd] ¢ /* maKe lnto an inceger *f

Ef (Emar 5 1) actemperature = 13 /% 1f “at bemp" bit 15 seb +/f
11 (cear & 16) alloyclesdone = 1

while §[(time {NULL)-atarttime] ] &6 !atCemparacura

gk lalleyelesdone] /

if (alleyelesdens)
pEInCE("Rl]l temperaturs cycles donehn"iq

alse

i

1f [tTemparacuce|
[

o printd | "At temperaturein™);
«- 4" DERFORM YOUR TEST HERE *7

|

}

I
glse printf{"Did not reach temperaturs in 5 minutes.\wn")|

f* Scep to the next temperature *J
send { "NEXT", 751

while [lallcyclesdone];
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@ 1‘% Reuisian G 5/06 IEEE- 488 Dama Program

/Y put the head up and end cycling mode =/
send ("HERD. $;CYCL O0;RMPC B, T80
H

FE s ARt bR iR E RS AR ERR FR AR ERRE FENEE TR R S R R R R R R S AR R R RS 2 '-j':f-:'rll.'

el mainib L)

inE main|h

[
Princl{"TE04010R IEEE BUS INTERFACE TEST PROGRARM war 2.00%\n\pn"):

/* Pind the IEEE board. It has been assigned the name "GPIBO" by */
f* =he GEIB.COM dewvice deiver. +/

bd = ibFind {"GEIRO"Y;

fY Check fer an sfror From tbFfindi} -- irdicated by a negative eeturn */
if thd

{

printf{"Béard ibfind(| failed. Program aborting.sa®™)f

exic[Ll]y

f* Find the Temptconic TPOLDL0A. IC has besn assigned the name "DEWL® +/
A By the GPIR.COM device driver. +f
tp = 1bfind ("DEVI~):

£* check for an ercor from 1bfinmd() =¢
if {ep 0O}
[
pELRTE ("TEO4010A iBFind(] failed. Program abarting. \n=):
axitil)
1

J* Bat the TPO4010A bus tinsaut interval to 10 saconds =/
ibtmoitp. 134

A Tmieialize the TPOAOLOR. IEEE intCerface, This sheuld be done at che *f
4% baginning of every program to enfure that the temperature */f

/v conteeller will be able to receive and process bus commands. +/
ipitializal};

A% The follewing funstions illustrate 3 different methods of waiting */
A% unktil one desired alratream temperature has heen reached. *f

pall_temp testi)r /* poll temperature and ecror registers *f
pell statusbybe kesei]; /* poll the status byte -— RECOMMEMDER */
seg_teat{)s f* walk forf a secvice raquast */

TRRO104 Oparator's Manual Page A-15
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IEEE-458 Dema Pragram Fevison & G55 TEMPTRONIC
CORPIRATION

A* The [allowing functions illustrate 2 Sifferent metheds of stapping */
#£* from ote presst temperature U¢ another under control of the hose )
i =yatem.

miltitenp test()y

cyole teskb|);

f* Place the TPO4010R IREE Bus off line */
sand | "*STB?",80) 5 F* Wait for any pending commands t¢ complete by */

ceceliys (B0 f /¥ waiting here until & sesponae comes bask Lrom */
sa ki wiesras F%  The TPOL010R, &7

ibeic (bd);

ibcle (bph s

ibloc (Lpk; f* peturn TPO4010A to lecal concpal o0
ibeml {tp, O] ¢

printf {"\nENDYn"} 2
ratucn{d] ;

ini-i-‘ii'ir*il*l' LR R S e R T R L R N R e T .-fg-llr

Pl GPIB.-COM COMEIGURATION [WFORMATION i
S *f
f* Use Hational Instruments’ IBCONF.EXE configuration program te s=t up )
f* the GPIB.COM dewice dpiver. ¥y
f* Board GEIBD should be conmected to BEVL, which will be tha TPO4010A. *
e L
/¥ GPIBD Board ssttings; =)
Primary GPIBR BdEeSS.cqvasnes ool L]
' Secondary GPIR Address.........HCHE -
g Timeouwt SeCTinmg. . .iicivenrasaT108 &
i B B, i wn’s i mla e1a aea s AR -}
o Terminate Bead on BOSeas s voucayns L)
£r St EOT with ESS on Wraite..... L *
i Type of compara on EOS.........7-bik -
i Set BOI wilast bhyte of uciee. . _yves L
/e GEIR~PC Motlhl .o o v i vaens o visais PEg L
R Beard is System Coptroller.....yes 4
- Local Lockout an all dewicas...ns g
i Dimable Auto Serial Polling. ...yas "
A Blgh-opeed Ciminigiecciisaineg .- .00 L
T Intercupt jumper SRLLELRG. . «. ... HOKE g
i Bage I/0 Address.........[match hardware setting of your card] L
i CHMA channel........;cone0eemeac.000E w g
i Internal Clock Freg (in MHzZ) ...8 L
FPage A-18 TPO4D10A Operator's Manual
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@ TEMPTRONIC
CORPORARON

ir

{/* DEVL devica ssttangs:

Feayteion & G596

[match addces= om TRO4010E config

i Frimazy GPIB Address

o Secondary GPIR Addraos .« HOKE
g Timeaul SETEING. . caecseisscaaT108
i EOE BB . i 6 wome vt n s i . o OBH
g Tazminats Fead oo BOS. oo v e v v en s s
Fs Sgt B3I with EAS an Weite. .. ... =
PR Type of compare o BOS.........7-BiC
P set B0 w/last byee of wribe., . y==2
l.'l

IEEE-a8d Demo Program

acrEsr]

“f
-
r..n'
£
ol |
Fy
.
'
*
o
£

!l;ipl*qlir+t+ii+biiii++iiii+i+ib+ii+fptii+fplb+ii+biirib+i+iiiiii-+iiii+iiiif
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IEEE-482 Demo Program

Operator Notas

Ravision G B35

<5 TewPTRONC

Use this page to record your notes, Refer to the "Readers Comment” card at the back of this manual

to send any comments back to Temptronic.

—_— e r— e —
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W Ravison C: 8/08 REZIIC Dema Pragam
can TN

Appendix B
RS232C Demo Program

The following information is supplied to users of the Temptronic Corporation Model TPO4010A
ThermoStream Svstem to assist them with using the RS2320 serial interface.

Temptronic Corporation does not guarantee this matenal and is not responsible for any crrors nor is liable
for damages as the result of use of this matenal. The information in this appendix is subject to change

without notice.
Contents
sdemio.¢ - TPO4010A ThermaStream sysiem senal interface deme program vimennns B2
defay [ ) --wall acemain numberof seconds , . L B-3
pesenialindt { } - poscral boand inbdalization. ... ... .. ..o ol ... B4
S [ ) == owmie B siring to the serial nberface . . T 1
sued () — msad 8 atring From the Senal BuETIIC . . oo oipvrnignsa i s e e i et s e B-&
deviceclenr( § -- send device clear chamcters o the TROSO0I0A ... .. ... . .. ... . B-7
serialermor { ) — serial interface emorand tmeout bandler .. ... B-#
send () ~-send 8 Strng 10 e TPOSOI0A. . ...t en it e o e e ... B9
receive | ) -- recelve a string from the TRMGLO0A, A 4 S S S R T B-9
senalpoll ( ) --do aserial poll of the TPOIDUA ... o e B-10
checkforsrg ( ) = see if the TPOMO10A s requesting service .., ... ... o LB B-In
initialize § § = witalize the TR0 L0A senal inferface, . .., e T e T B-11
cleardeverror { } == clear TR0 L 0A-speific Brmoms . . o o e R B-12
pell_temp_demo ( ) - demonsiration of iemperaiure polling. . .. ... ... ... .. . B-12
poll_statusbyte_demno ( ) -- demonsteation of status byte palling, , .. ..., .., ; cewno. B-14
srgq_demn | } - demonstration of service request when “at iemperpu ciees . B-16
multitemp_demo | ) — demonstmtion of multiple empemture setpoines. ., ., L B-19
eycle demno | )~ demonstration of cyele MOBE ... ..\ 0o e . B-21
meain ) 0 I gl O RS Bl P s s L TP S Ly - k]
RE231 SERIAL INTERFACE CABLE INFORMATION . . 00 e B-29
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RE232C Demo Pragram

/* sdemg.c ==
.
i
i
S
llll'
lIl-|-
Fe
i
llll'
lll'I
T
f*
S
l,r-
l.ll.
.I”'
P
fx
L]
s
l||'-|-
i
||I-|
||'i-
g
I.'-I.-
g
i
l.'-l-
i
lll---
lll---
I||-I-
|""

Revision C. 6198 @ TEMPTRONIC

fincliud= "sedia.h™
fimclude "astdlib.h"
#include "string.h"
#include "time.h"
finelude "dos.h"
#include “ctype.h”

Page B2

CORFORATORN

TED4010A ThermasStream syatem serral incerface demo program ot
wvar 2,00 4/1794 Hedified Erom HEC's €p04009 warsion LI
This pregram, wrikten in Micrcaoft Quick C wer 2.0, "
demonstraces contesl of the TPOJOD10A by an IRM-ccmpatible L
PC wia the remote zarial interface, )
For universality, chis program uses bios interrupt 14H o L 4
send and recelive serial data. L)
Pinout and cable information are shown at the end of this i
source file, L
IMBORTANT: Be sure that the baud rate used for this deme L s
matches the sacting on the TPI401%A cenfiguraticn screen. b 4
The dafault settings for khis dems program are the CoMl: wy
sarial port, and 9600 baud. To use a different pc serial i §
part and/oc baud rate, inveke chisz program follewed by the */
deasired port number (1-4) and baud eate, This dems uses *y
the cemputer's default serial timecut interwval (usually e
sevaral seconds). The timeout interval 15 the magimom time =/
that tha hest pc will wait to send or receive a charactac. *f
if YOul axperisnice ootasisnal ssrial timecuts, easpacially L ]
during a read, you may Wiahh e inofesse the timeout valus =)
by Laveking SDEMO with a T1 1o TH paramster, whers the -
mmbar is the amount to multiply the dafault timesut. Far =/
axapple, type SDEHD 2 1200 T2 Ec run thiz program using L
capgz:, 1200 bBaud and cdouble the defaule cimspus interval. L
HOTE: The remote serial interface offers & great deal of '
progeamming flexibilicy, but also some complexity. Thers iy
are usually sevaral ways to accomplish the same task. Mush =/
aof the complexity of the sapple code in this program 15 a s
rasult of error checking amd handling. Yoo may want to LF'S
increase o decrease the amount of error checking based on 4/
vour particular applicaticn and reliability requicements. LS
IMPORTANT: This program assune=s that the TPO4010A has been W
manrally scarced by the operator, and ia displaying the i
Main screan. The serial interface i3 NOT o,
active until the system reaches the "Hain" screens. '
TEO41 08 Oparatar s Manual
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TEMPTRONIC Revisicn C. B56 RS232C Damo Program
COARGRATION

char Sompork; /% po COM port to be used for dams [(1-4) =/

int bawdrate; /* bawd race for demo 4300=2630p *

int cimsouts /¥ serial timeout multipliar */F

char WETL[512]7: f* STELRG SentT .o TPO4010A "/

char rdi5ild]; £ steping recelves frem TPO4010R +/

int ﬂ-rﬁ[ﬁﬂ&l\"ﬂdl = nng -— nenzero 1 a3 sarvice Iequest csharacter (™} *¢

B i ha= been ceceived, )
unzigned char spr; * se=rial poll cesponse *f

int sthi A% starus bByre *)

ink &rorc; /* device-spesific ercor c=gister *f
int cesp; £ Temperatcife &ysnf sStacis register *f
deuble tewmps /% temparature */

ine sstay /* host po serial status word +f

int srcoounk? f¥ aprar dome */

ine actcampsraturse! i Tag CAmparatura” Ila-;r L
cimﬂ_t starttimes f* =tarckt of a timing intarval */

unicn FEGS inregs, SuTEegs;

lll'i.-il-l-l-ﬁl-i--i-i-*lll-iri dhwhaderhbrddbrdddsbddssddbdbdadagdandbddddrrrninsdndbadadw e

Al delay (] — wait a certain number of seconds Ef
I,l'-l 'I‘I

vald delay(int delaytima) /% delayvime iz delay 1o sscomds */
i
timqkt sLadfE:
start = time{NUILL):
while [({tima|{NVLL}-start)aycimea):

TPO401 08 Dperatar's Manual Page B-3
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REZI2C

Oemi Program

Reyisian & 626

<> TERPTRONIC

lll'ii--i--i FEFEPRTTTFRS ST bbb rdndGh A s s s bbb TS LR B R R R O e ey FThEFE T w kb 1.1..'..-'.'

. peserialinit(] -- po serial board initialization )
R "
)
#* This funcrion checks that the desiped serial {com) port 1= present Ln o4
/* the hest po; and initializea it to the desired baud rate. *

Int pogerxalinit (char compark,

Page 8-4

www.valuetronics.com

long serialbaseadde:

utiaigned char bi;

AT X7

switch [(baudzats)

{

case 300: br
= break:
ca=e  600: br
- breakr
case 1200: br
L Dresk;
case 2400: he
=X Bireak;
cags H00: BE
55 break:

default: b
1

= FR40;
= dxad;
= OxBi
= DxA0;
= xR0

= QxED;

int baudrate)

d* encoded form of bauwd cate

£ 9E00 bhaud +f

f* check for serial port present (is base address lagal?h */
serialbaseaddr = Ox0O40O000L +2* |comport-1);
k=" {inc far*)serialbaseaddye;:

if ({r2Cd) | (=Dx3ILE) )

{

zetuenil}s /% pe has no perial port if base address is out of ranga ¥/

1
T
|

#* use pc bios interrupt L4H to initialize the sarial port +f

inEega. . de =

compott-1F

incegs.h.ah = 0;
ingegs.h.al = be | 37
intBE{0xld, elnregs, soucregal |

if jourregs_h.ah & 1)

t

incsgs.h.ah = 37
AmERE[0%ld, 6incegs, kour cegs|

ceturs 91 &

f* goml - comd */

/% initialire tha port =/

/¥ mo parity, 1 stop, 4 data bits */

f* is5 an ald character in the uark? +

A* egad it Bo Elush 1t 1if so */

TPO4010A Operator's Manual



@ THM Rewisinn O 658 RE2320 Bema Program
fi4

ElI*f\'ﬁiif‘*!li!TlTF*liiiibt-iiiiiitbiibi+iiiiii++iiiaiq.p|;||+'i+i§i.§§'i'.f

[ aWwrL|) == write & atring t©o the serial interfaca

l.H.-

/* This function uses pc bips interrupt J4H to weite one of moerfe charactsrs
f* pver the serial interface. IC refurna a @ 2f all charachers wece

% written, or ratorns O0x30 1Ff afg intecface Eim=outbt occurred.

int gwrt{char *WELD; i1nt ant)
|
inE x.3§

inregs, %, 4% = cesport-17

Eor §2=0¢ 4 <.. 1 i+t
[
for [4=07 j<timeoukb; J++)
i

lnregs. .41 = Wrtl[i]s £t character to send *+/f
inrags.h.ah = 1 St Taend" subfunction of bios int 14H */
inCHE [0gld, s1nkregs, Boutcega) ;
s5ta = pubtregs.h.ah & DxE0: f* recturmed status, %90 = bimeoat

if {I=mata) break; /* character successfully sent =/
I
1f (sstal returnissta): A return immsdiately Lf timeout */
b
raTurm{] ¢ /* zero mesans entire string sent witheoue problem =/
!
TPO4010A Dperator's Manual

www.valuetronics.com

"
iy
i
"
o'

Page B-5



CLAPORATICN

RESZ32C Damo Program Prayision O; WHE @ TEMPTROMNIC

ll.l*.‘.j-‘.‘.. thEER R bR AFAN AN TR T s R e d e R AT A SR A R R SRR AR SRS SR ri--i-r-i-ilf

J= ardi{} -- read a steing From the serial 1nterfEo8 vy
i ¥y
/* This funetion usea po Bles intersupt 14H Eo resd che Or moIe charcactecs */
/% from the merial interface. It returns a4 0 if an snd of string (line v
/* faed) character was read, or if the desired maximm number of #
/* characters wers read., [t returns nenzers 1f an errar occurred. The L
4% merviece vequest flag :s =met il the srg character 1= detected. i

int ard(char *ardstr; 1ot Znt)
i
ARt i, 74
inpege.y.dx = comport=L1§

For (i=0: & .o 1HE]
[
For [4=0: J<timeout; J++}
{

incegs. h.ah = 2! A "raceiva' subfunction of bios int 14H */
intheaiDxld, einregs, eoutregs| 7
srdstr[i] = cutregs.h.al; /* put byte am stmang */
asca = outregs.h.ah; J¥ paturned status, O0x80 = Cimeout *Jf
if [Iissta & 0Ox80)) beeak: /* character succesafully receisved */

b

if (3ata) breaks {* peturn immediately Lf sproe
if (srdstrp]il] == 10] bhreak; /* done 4if line feed received ~/
if (spdatrii] == "*'} v 1f service raguest reseived vf
|
segrecsived = L /T get Elag v
i==i /v don't put in recedved sccing 4/
|
1
ER

srdate(di] = 07 f* add tasmimating null to peceived string *7
earturnisstal ; f* Tero means entire strimg receaved withoeut probleam */
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TEMPTRONIC Aevielon C: 698 RS232C Dema “rogram
CORPORATION

Jr..i..‘r.pg.r*ri--.ri- eI LA T TR LR AR A E R R R R E S ER R R R R E LR R B R R

i devicaclear|} — =end devies gléar charasters ps che TEDADLDN "
.F. i-lll'
J/* This funskion sends a saries of 3 device clear characteca (1) to Che o'

J+ TPO4O10A. After mach is senk, an AtCempt i3 made to read the "I which */
/* the temperaturs controller sheuld echo back. & delay before checking */
¥ the flrat character’s sche 1s feedas to ensurs that the character L)
/* received 1m not left over from an earlier tranerAssicon. A missing or LF
/* incorrect eche of the first chacacter does not necessarily indicate & L §
/* problem that cannot be cleared;, bt the two sucoesding clear commands  *7

J/* shauld echo back corcectly. IF aoly ane of them echoss back, the i
/* problem may be a mismatch in bawd rate. If the device clear was uy
f*  successful, this Funeries returns 4 9. "

tnt deviceslegr (woid]

LRE ij

ifreqs. d.dx = compore=1¥

inregs.h.ah = L; /* mend a chearacter *f
incegs.h.al = *1rp /% devige clear chacacker */
AntBE|dx1d, Binregs, soutcragal g

delayi{2); /M wait one ascor */
inFega.h.ah = I M orecpive & character *f
ined 6 [0xld Einregs, docubcega}

far {i=0; z<=l; 14+
|
inesgs.h.ah = 17 £* send a character *J
inregs.h.al = *17; % devies clesr character *¢
inTAE [(Nxld, Eloregs, FOUCESOS] §
inregs=s.h.ah = 2: A% gageive a character */
intdE (1x14, éinregs, Eoutcegsly
if [(foutregs.h.ah & OxE0Y |1 {cutregs.h.all="1")] zeturnill;
1

Eaturn iy ;
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RE232C Demo Program Reisian G- /58 % THFM
W

l.""‘“""“"“'*" LA E R E SRR SRR A EE S R E R R R A RS R R R R R R RS X E S R R RS EEREREESES TS AR SR EEREEE &R ".‘I

i sarialerrorf{] -- serial interface error and timeout handler -y
lII'l- i.'ll
F* nll sapial interface reads and writes shoild ke Fallowsd by a LF)
F* check of the réefurn valus of 53ta |(which are the same) to see 1f an w
£t arror or intacfacs timeout coourced, I Bit 7 1a set; the preblem is a */f
A timeout. If another bit dis set, the problem is an errce. *J
Ft¢ The following procedure |[a: illu=strated in this functico} should be L
F¥  followed f£o celiably ©lear & asrial interface ercor: * )
e 1. Saryl device Clear LF
P 2, Gend *ESRT Eollowed By a read of the response from che TFO4DLOA £}
¥ g to read and clear the standard event atatus reglataec. * )
¥ i Altemmatively, a *CLE command {with ne following read) may be L
e aent instead of *EER? 1f thecw 13 no desite to detarsine the L
$a reason for Ehe =rrcor. =
f* Erc is an ecror code which will be displayed on the sereen to aid in L)
£ finding the source of the ecroc. L

vold gerlalerrorlint arc)

{

char ard[1&] 7 f* peturned scgor info v

if {mgta & 0Ox80O) J* Af the problem was an intecface Eimecut *7
[

printf{"Serial interface tipecut — locatico 34", erct:
devicecleas (i f* mand devica clr */
Awck ["TESRMe", 8 £ Tey to cead the standacd event stacus =/

casasrasssasnasenas % Fegiarer, The response may giva tha */f
cessainamarasnavanas %  Phagen Far the timeouk to and in 4/
versrirmararereanss 0 trooklestmoting, ard the read will ¢
b e pEEpn sy eae. 0 CELERE Elpe Baglater. )
1f {lizcdiecd, 151} % if no further ecror, read valid *7
L
strtokieed, "\evn"hr  S* Replage the terminsting carclscge return 4/

pewerbesnrmebraemss #% oF line Eesd with 4 null Iwhich is che *f
terearawasasasansasa Y SEEing terminator in <] *f
prinef”™ srandard event status regqiater = ta\n® ,erd):

[
elae printE1"wa"lr /Y Just end line 1f unable o get sbatus &/

I
alan f* problem was soma other apros */
printt {"Serial interface eceRr -— location %dhwm'™, ercl s
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@ mm Revision C; 636 RSZIZC Dema Program
L] ATEIR

jIil.l'llIIl‘.‘f‘fﬁf?irf'.‘l‘lIiiiiiiiftitiiiii+fiiitiiifffi+rr1fi|qrﬁq'ipﬁ|'F

s sendf] — send a sTElng o che TED4AD1DA i
il s
ft This Functisn sends A s8EPing and checks for secial interface errors, =
F* Em Yend of string® [line feed| character i= added. L
£+ If a Asrial interface erpor or bBimesuk ocours, an erroc cecowvary poutins =
f*  (serialercor) is called. -
f* Ere 1s ap error oocde 5o that tha location of Che arror cah be displayed *+f
A% to aid in croubleshooting. #
f* Thia function return= the value of ssta. ol i

int sendichar *s; Ant ees)

|
int cwy £ reriirn value = ssta for this send =7

sStropy (WET, 8) ;
atecab{wet, “n") ¢
v = swrtiwrt,stclen{wec));

#* Check for m=ccorp. %/
LY (rv] serlalerrorisps];
EetuEniEv ¢

’fi-l--i-lr-ii dterddrdim bbb dadhFd bt bbb r AT AT AAI AR AR R EF AR b Ak E R i-i---i--i-i--i-l-i--i-lll
Tk Tecelvell -— recedve & string from the TRMMOGLOR g
i -
/v Thi= function receives a string and checks Fop serial ineerfica arpors. */f
A% IF a serial interfase ercor ofF timeout ooSUES, AR &rfor cecovery coutina &

A% damrialerror] is called. L
J* Erc 18 an erkor cods 80 that the locaticn of the error can be displayed. =/
A+ Thia funstion returna the value of =sta, g
f* The returnsd string i3 in the global variakle od[]. g

inG reEcelve(lnt Sesl
{
int owy f* return value = saba fep this recaive *J

o grd (£d, 2561 A% pead up Eo 256 charactars foom the TEOS0LOMN =/

f* Check f2r scror. EBit ¥ 2eC = incerface timeocut, other bits = &rror. 7
1f |o#)

[

sarfalerrsriecc) s

atrcpy (od, "M f* maks the ceturned string & null secing */

1
alse % if movalid stiing rebuched =/
atckak(zd, "hebn"] ; /" Replaca che terminating carriage roburm or *f
A B f* linm feed with @ muall. =/
ERtuEn{Ev]
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REIE

Do Pragram Aevainn C; EG6 iii};i:

CORPOAETIDN

x...1‘*"*i*.*+l*q'--i'.i'§1i++i+**anlpliri-liiiiri#iiilililIi"f‘***+*f*i+*lf

ik
i
i
=

serialpoll |} -- do a serial pell of the TED4010A

This functiot sends & secial poll query to the TEMMOLDA and retums the

integer valus of the cespense, It also clears che Brg recaived Flag.

int secralpell (veid)

1

char aprd[a]: /4 serisl poll response string Y/

spgoeceived = g7 /* Feset sarsice request ceceived £lag 44
swrti"a837hn", 4}
if (t(srdi=ped, M1} i* if pmo epror */
raturn |atol (sped) |7
elae return{dis

i
b
L'
T

JreranEreeasbaiady B T T e R ittt ee e e A R R R SR R R L LR LR

e checkforargl) -- see 1f the TPHJL0A L5 reguesting seriice o)
.I'I' +l|'
J* This fonction checks Co sewe if any character has been sent by the w
J* TPO4010A. If the character is not the service pesguest indicater |7, e F
/* then the charagters will be lest, Thezefore this functicon should not be *f
f* used when thepe is the possibilicy that the TROL0L0A will send any )
i+ other character, =
J% This fupction eefuens nongers L a sepvace reguest character has haen il
4% maent by the TPO4O010A. ./
int checkforsrg|vodd)
i
if (sropeceived} returm{lli f* Deme if the srg chacacter has alresasdy */
..... R o T /* been received by the srdi] funcoiom: */
incEga. K. dx = comport-Li
integ=.h.ah = 3 M omerial apnrerface status fumckion *4
inEAE [Dxld, sincegs, seuteeqs ||
if (outregs.h.ah & 1) f/* if a character ha=s been ceceived */
L
ingegs.n.ah = 27 /* get the charzactstg */
ipt8E [0xld, einregs, koutrags) ¢
if loutregs.h.al == """} f* LE apy detactsd */
|
srgrecaived = 17 £* ser global wariahle *F
recurnllli /¢ done */
¥
i
raburni (07 f* 1f here, no spq */
I
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@ TEMPTRONIC Revision C: S8 REZIZC Dema Progam

CLAFCRATI DN

l":-*i-l-iir-t'-tiil-rii-l-ilﬁlli-lI.'I‘IF'I‘Ii-ll'liii'lli-llﬁl'ili-“l FhHFAETEE AR AT E r"'l"r‘i""llll

i
l..'i-
P
i
lln'i
l,l'l.
llf-
_-ll“'
‘l'i
_||""
.I'I"
,-"*
i

initaalizell -- itnitralize the TPOAO0LIOA =erral int=cface

This funmctison should be =alled at the beginning of evary program to
anaure that the temperature controller will be able to ceceive and
procass secial interface commands.

The Eollowing prodedure (as illustraved in this funetisn) should be
Faellawed to Feliably initialize the TPO4D10A serial interfaca:

1. Send a ! {device clsar) and receive it correctly schosd back 2
Eimes in saccsa=ion.

2. Send ERM (remoCe mode)

3. Send *CLS

4. Send *RIT

5, Send *5TE? followad by a read of tha respense from the TRO4O1TOA

woid initialize (weid)

f* fangd ! (device clear] command to reset the TFOA010A =serial hoat v/

% interface. The interface input and putpur Buffers are Sleaced.
if (deviceclear|}] prinktf{"Error during device clearcyn®);

F* Send 3FM Eo putT AnRTe DemoTe mode. and *CLE (olear atacus| To slealr

£* trhe TPOY4OIOA" s stabtus registars */F
gend ("% EMs*CLI", 3] 5

L

b
)
bt
y
=
=
i)
=
ki
*
bl
bl
il

& i

% cogrd YEET [machins function reset) command to force the TPO4OQL0R Eo ®=f

f% the "Moin™ scresn. This command will take several secopd=, */f
send ("TRST" 4}

f* hsk for the TPO4ADI0A'= staties byte. The cesponse will not be s=nt *f

At immedistely bBecause of rthe time it takes for the previous =RST *
£ commard To complete, 4

=end ("¢ E5TRE", 5]

eaceiva (g) /¥ gat the response back in rd[] *f

f

Lf {latoiirdl & 0x80) |= Qx40 S LE “ready” bit in status byte not set *f

printf | "Tr04010A not readyin'|i

TPOQOT0A Operator's hManuai
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RS232C Demo Program Revigian G: A58 @

lll'il AEEATEFAFRAIF R T I TRFT TR T AR R AR AT R skt et e st v R A s apr v i T ek dh e r AR T RT AT R AW l"l"Hl.l'

.|“'
]
F
_ln'i
lll'i
lll'i
L
l..'l
£
_lfi
.l“'
FL

cleardaverrori| == clear TPO4010A-apezific ercrocs

This funcbisn uses the CLER (flear aprrer] sommand Do Cry 0o cidar

Certain @ILCcerbs that are celated to the temperature control functions of

the TPO4010R. Thess =rrorbs are peported Dback in respens= to the EROR?
guery. Thtes arrors mast be cleared by the CLER command -- owverheat,
air open loop, and purge heat failure., The other srrors will claar
thamsalwves autematically when the problem is corrected, <Calling thas
function for those scrors that are automatically cleagfed is net
necessary, but may provide a cotwenlient way of waiting a [&w seconds
and then rersading the device errorc reglstcer so thak tranaient erccors
can be igrored. v/

vwoid sleardeverror(woid)

time t ak;

mErcoun e o anerement the errer count +/
sendq{ “CLER", Vi

.ll'i

waik 3-4 sasonds to make sure CLER has tvaken effect =/

dalay (4) !

CLAPORATION

g1 )
7
o7
e
L
L
-
-y
=
a4
ey

I|I.| R AL LRSS ERE R ERE R AL ERTERERERLIENERLERIEREEE LT REEREE AT AL RRENEE XS E RS ESES TR iljl.l

L poll temp demoi) -- demonstration of temperature palling *
i '
f* one congeptually simple method of walting until a tepecatucs setpoint ¢
/* has been zeached is ko pericdically a=zk for the current temperature it
i with Eke TEMP? query,. To ensube that the TPO4OI0A 15 funeticoing g
f*  praparly, the device erfor registar should alse be read with the EROR? +¢
f*  GuUeEy. i
void poll temp demai|
|

char satpaintste{ls]:

fleat SeTpoimtd

printf("Tempagature polling demonstration. Tacget = T0un")y

sgtpolink=T0.0r

/% Turn off all reassns fer &4 service Tequesk (not u=sed far this deme), +/

f* (=g mabpodnt 0 (Het aetpoint) , and puk the &

f*  head down (Wwhich also Tutns che alrflow on). Theses commands need .y

f* only be sent once. 7/

sand[""*ERE O SETHW O;HEAD 1",1007

#* Comrert Ehe deslpad Setpoein®t ©o & sftring and send to the TEO4OLOR *F

apeinel{secpolncstr, "SETF 31, 1", secpoint) f* zarpoint string *f

send|setpaintstr, L1}y
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TEMPTRONIC Amvisian & 54 RSZIDC Dema Program
RAORATTN

=)

f* Walt up te | minute to get to temparatbiyre, sampling every second. *f
/* Wmen the temperature ia at the setpoinc /- 3 degress, display an */f
F* "ar tomperabtute” message, =/

grroount = 47 /* reset the ericr counter *4
starttime = time (KULL]} f* atart of oree minuee period *J
do

L
delayvi®i; f* walt hers until 1 second has elapaed */

/* Check For TEOHO0LOA-sp=cific eczors (such as owerheat) */

J7 If an srrar 18 detecrted, Try clearing it. Give up after thoem =/
Fa unsuccesaful errer-clearing attempis. */

send ("ERDRTE, 14}

resaiwe (13) ; i* ger rhe repotse in ed[] */

eror = atol (ed); {* camdert scelng to an integer *f

if [(artor| cleakdewerrord]; f* try to slear a TPO4010A-specific error™y/
if (ercoount = 3) #* LE wiror cannot be cleared inm 3 tries ¥/

I
-P_:J_n_tf {"Insleacable TPOAGLON-speacific ecpar, EROR = Fu, ", &paf) )
sendl ("HEAD 4", L4} s #* head up and flow . off */
printf ["Program aborting. wn"
erRiECL)
t

attemperature = 0; f* pasume pot A0 TemMPEratura =/

/Y remad Ehe tempecaturs 4/
send [ "TEME?Y, 1517
if |lreceive[If] ] /* gek the raspenss, and if walid =/
!
temp = atol{ed); A% corsrert cemperaturs o fleating poant </
printl("Tempecatucse = %a4n", od) ¢
if (ftemp = seCpoint-3) &k |cemp €= setpoant+d) | actemperature=l;
1

I
while | [[(tima(NULL)=-staftcime)<| k& |atCempacatura):

1f {attemperature) praptf{“ht tempecatureinho™);
alas printt’l'ﬂid not reach Eemperature in L minuce. \n\n™) ;
i
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RS232C Demo Program Ravision G /56 TEMPTRONIC
CORFORATION

llr.-...q...+||.||i-|...-.|-+-|..q.1. R M it e e e s R E N E R EE L R R ri---i-l-i--l--l-l,l'

S poll_statusbyte demol) — demsfiatration of status byte palling o'
|“' rl.r
/v Bath che “at temperatyre”™ esnd SEXoE conditions of Ehe TRPOAD1OR can be il
{* simply and peliably memitored by pericdically polling the status byce %/
/* with the *3THET QURLY- o o

vaold poll _atatusbhyte demei]
i
ink 88k} f* standard event status registerc value */
char setpointstro[le]:
float =etpoint)
printf{"Status byce polling demenstration. Tapger = 100Wn™);
setpoint=100.0:
J* Clear the sratus reglaters so that subseguent ecrors can ba detected.®/
f* Turn off all reasons £oT a secvice request {not Lsed for this demo).*/
/% Turn on the ecrob bits (command, execution, device dapandent, qUEEy}*f

/% of the standard ewvant status enable register, Turn om the "ak b,
f* pemperaturs" bif of the temparature event STATUR snable reglater, i)
/* Put the kead down (Wbichk alse turns the airflow onl. Use astpeint */
4+ W0 (Hot serpoint| . Thess commands need only B8 sent cnce. i)

sapd [PPCLE; *SRE 07 *ESE G60;TESE 1+HERD 1:3ETH o=, i

/% tap Tha scak time To 10 seconds, the tamperature telerance window Too 7/
J/* 4f= 2 degresg. These commands need only be resent when they changse. */
aand{VsSOoRK 105WNDW 2, LB 7

/% Comvert the desiped satpoint to a stoing and send o tha TPO4DIOR */
sprintf (setpointsatr, “SETP %L.1£7, satpoint}y % setpoint stEing */
=end {aatpointete, 19}

J/+ Pesend the setpoint tumber, Thia foroes & peatact of ehe scak time */f
/* iptecwal, sven if the walue of the new setpoint 14 The same a3 the */

/v previcus setpoint. Es long as the seak Eime im =ab B & NoOnIera )
/% walue, this in turn forces the temperature condition reglster wy
Jv  Tat 'I:lﬂ.FlErl.f.\l.EEH bit off. This is needed 1o QUAFRANLERE thae thare =t
J* will be a semperatire condition ceglater transition foom o
/% "por &t temp" to "at temp." It is this transztion That =ats the .y
/* "zt temperature® bit in the bepperature sient atatus ragliater. =]

/e ‘Ewan tf the soak time ia S8t to zero, & "noU at temp® to "at temp® */f
/% transitien of the tampesrature condition register will cocur if the */
J* =etpaint number 13 changed, o if the gld tamperature teading LS L

fe gut of tha window {teleyance} of the naw valuae, apd the new L
f*  sarpoint numbar or wvalue is oot immediately changed bask to the old */
f*  ane. =f

/% The TESR? (temperature event status regizster] gquery is used to get  */f
/* r1id of a pessible preexisting "at temp" condition in the Eemperature®
/*  awent status register. (Do not confuse the conditicn and aktatus * f
/* registers.) Reading the register alss clears LC. The walue ]
/% rcead i3 pot used, Both SETM lwith the appropriate setpoint numbar| */
/* and TEER? should be sent after every ngw setpeint to ensuce that an %/

/*  "at temperature" status will nevers be missed or arronaousliy =F
f+ indicated under unusual circumstances. v
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TEMPTROMNIC Feviaon C: B850 AL232E Demo Pragram
CORPISATION

send | "SETN 0;TESE?" 2007
cecEive (E1) ¢ J* mist resad bhe result of the TESRY quezy

A% Wait up te 1 minute to get to temparatute, reading the status byte */
/Y mpmry secord. ¥

Attemperatire = 05 f* peset "at temperature’” flag Y
srreount = 0} /= resnt the errer counter
starttipe = time(MULLi:; /* start of one minute pecled */
da

i
delayii):

gepd ["TETRT™, 2215 F* ask far the scatus byte */
razelve {237 f* ger the reponse in rcd[] =4
sth = atol{rdl f* comwert string to An LhEadgear =/

i+ Check for a commend, executisn, davice dependent o0 gquery ecror, *f
/* The mest likely cause i35 an error during loitializsation. *f
if (=fh & 32 J% Egg 1f che standapd event summary bit in o)
g s e £+ +the status byte is aet, */
i
gand ("TESR®", 24} /v gead the arror {which also clears ie] *f
receive (23] ¢
sesF = Artal (rd]
poankf("Standard event erroer = 3d.Avn",.=escld
1

i* Check for TPOdOL0A-=pecifie arrars {(such as owecheat). TE an B

F¥  arror is detesved, by clearing it. Giwve up after thres ot 3
f* gnsucesssful error-clearing attempta. ¥/
if [ack & 4} /% if the device=-specific ercor bit 13 set =/

{
sand|"EROR?™, 261; /* ceading the condition reg does NOT clear it*/f
receiife (Z7) 8
eror = atel (ed)r
sleardeveeioe (7 /% by ©o clear the ercor +/f

b

ifF ferrcount = 1) £% iF erroc canmet be cleared in 3 tries o4

|
printf{"Uncleacable TPO40IOR-spacific ergor. EROR = Ru. ",=corly
saryd ("HERD OV 2812 #* head wp and flow off *#
peinki ("Program aborting.wn' )i
exLt (Lha

/% If the temperature event summary bit is set, "at temperature™ */
f*  must have cccurred because only the "at temp' bit of the =/

/*  Cemperature svept afatus enable register is snabled. ¢/

if {ath & 3} artemperacurs = 1!

]
while |[((time(HVLL]-atarttima}<) && !attemperaturce}:
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REZIZE Dema Program Revigion & 695 TEMPTROMIC

COPRRIRTHIN

if jattemperature) printi(“AT Temperatucei\nin™)r
alse princf ("Did not reach femperature in | minuce, \nso™}
]

l||"|l"'Hi******'—*t*!‘*****i‘***‘*ii-iﬁi L R R e R E R LR R N L L T o e #

A* arg demo() -- demonstratiecn of service request when "at Eemperatura” = J
.lr' |.|,|'
J% The servicas request charactet ("] the aerial interface can be usesd ko o i
F* signal when the desired temgerature 13 reached without continually *
J/*  pelling the TPOAOLOA. ny

wald aig deme) )
{
int sasr; A4 ograndard event status register valus =g
char setpointstr[16])
ficat serpsinks
printl|"Servise reguest demonstration. Tasget = S0%a"):
aetpoint=20.0;
/* Temporarily disable all reasens for a ssrvice cequest and clear *f
i =tmbus regizkecs. ¥/
Hepd ] " ERE O TCLS", 29

/% doa serial poll to clear any leftover pending Service regupse /7
Spr = sarialpcllil;

A* Turn co the arcor bits (command, éxecution, device depsndent. guecy)®*/
S of the =tandard ewvent status esnablsa regizter. TuoeEn on the "at =
4% bemperature” bit &f the temperzture event status enable cegister. )y
f*  Put the head dewn (which also Eurns the aicflew opn). Use setpoint +/
f* B0 |Hot setpoint). These commands need only he sent once, =f

send ["*ESE 80:TESE 1:HEAD 1;:XETH 4", 30y

/% Bet the soak Cime te 10 seconds, the temperature tColerance window t£o ¥/
£ +f— T degrees. Thess commands need only be resent whan they change. */
zend [ TSOAK 10:WHOW 3",311;

S Comvert the desired sebpoint to & stritg and =end to cthe TPO40LOR =/
sprintl (secpointste, "SETP 1. 1£", secpoint) F* ossrpoine string */
sand | setpointate, 32] 2

/% Besend the setpoint number. This forces a restart of the =scak baime *+/
f* interwval, ewven if the walue of Ehe new setpoint 15 the sameé as the #f

f* prewvious astpaint. As long as the scak time i= =et o a nonzers v
£ valus, this in turm forces che temperatures cendition register =
f4 "at temperatdre" bit off, Thii is needed to guarantes that thare =
f* will bhe a temperature copdition eégister transitiom Eres it
47 "nek at Eemp™ to Tab bemp.® IC i1a thi= trcansikion that sets eHe L]
A* “at temperarcdre™ Bit in the temperature suvent status registar. .y

f* Even if the scak tTime 13 set to gere, 4 "not at temp® to "at cemp® +/
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Favigon § S5 REZ32C Demo Pragram

CORMIRATION

rransition of the Temperaturs condition registec Will oceur LE The =F
satpeint pumber is changed, or if Ehe old tempscatubs Eeading 1.9 i

aut of the window |(talerance) of the pew walue, and the new -

satpoint humber of value L3 neorC immediately changed back to the old *f
*

one. !

The TESR? {(tenperdture ewvent status cegister) guecy i= dsed ©o getr o
rid of & po=mible presxisting "at tesp" condition in the tempecature*/
prent starus register. (Do net confuse the condition and statud kS
cegisters.) PReading the register alsc clesar= it. The walus .z
read is not used. Both SETH [With che approprlace setpolnt number) =/
and TESR? should be sent after evary hew satpaint te ensure that an */
“ap Eemperature" status will newver ba missed or ecgonecusaly *
irdicated under unusual crocumstances. F

send {"SETH OsTESRE™, 3307
receiwa (I4] % must read the result of the TESE? guery */f

‘ﬂi
I|"I
FE |

Enable the standard event, Cemperature ewvent, and device error bata */
in Ehe seFvice CeqUASt anpabls registar. An 5RO (secvica roguast) i
can Goour any time after this command is sent. *f

gand ("*SRE 44", 35}

J* Wait up o 1 minute for an "at tesp" agcvice request Eo ooouc. */
atcemperature = 07 /v reset flag v/

errconmt = 0y /* reamst the srror counter +/

starttime = timed{NULL) §

do
[
fv Call checkforsrg(l. The result refurned iz nonzero if an 5RO L
f*  was received. IFf the SPQ input of wour aystem is comnected ta %/
{* & hardwara interrupt (it a5 not in this demo]; the intercupt '}
#* sarvice routine should only set a flag to show that a =ecwice ey
{* raguest i3 pending. Commands should not be sent £ Ehe= -y

S TEOMOL0A from withdn che interrupt seovice routine becauss tha */
f*  BR0 might have gocurbed while the computer was in the maddle of =/
§*  sagnding scome othec stripmg. The resulfing mixture would be ah -4
/% allegal skring. */
iF [checkfersegl) ) M Ar srqg has eccurred */
{

printf("5F0 cecerved\n®]:

/* Do a merial poll. If an error accucs, Ehe poll *F

/" response Wwill be 0. %/

spr = serialpell (i

/* Check far TPO40L0R-~apecific ereces [(such as owvarhesat]. Y7

{* If an ercor 15 detected, Ery clearing it. Give up after 3 LF 4

F*  unsuccassful error-cleacing attempts. */f

if [=pc & 41 f* if the device-speciFic screr bit is zac =/

|
. gSend|"ERQRP™ X&) 1
.o EBCELVE(IT);
.. mEoE = ALS1(Ed)
. cleardewereck |}
|
1f (erccount = 3 f% if arror cannot be clearsd in 3 troies *f

[
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RS2I2C Dema Program Revman C: 638 TEMPTRONIC
CORPTRAATHIM

co printf {"Unclearable TPO4OLOA-specifiic error, EBEDR = L T P
e EFBT) 2
oo mendi THERD 0%, 38) 7 /* he=ad up and flow off */
.- pEIRELTProgran aborting. W™}
R
H

f* Chack for a astandard ewent status regaster s=reer. The most */
f%  1likely cause is an ercor ducing this demo’s inatializaciom. *f
i fape & 32}
i

.. sand["TESR?", 3812 /* read the error (whieh also clears 1t) ¢

.. cReEiyvE (40

.. 288F = gtaji(rd);

« v pEANGE("Standard event srrer = id.\n", sesc)y

1

/7 If the Cemparatuce swvent sumsary bit i3 set, read the ey
f* Temperaturs event stacus register to verify the cause of */
/* the intercupt. Aceually, sines enly tha "at temperature®
f* pit i3 e=nsbled in this demo, the read i3 nokt necessary. ul']
1f ispr & B)
i
.. send ["TESAT™, 41); /* Read the Temperature svent scatus ceg */
e R R A A f= |reading the cegister alse clears 1T| *4¢
.w EECELIVE (2] ¢
.. besr = ated (pdbs A make inta an bnteger */f
J.iF |tear & 1) attempecature = 17 f* 1f "at temp" bit is =sat +f
1

whila |(time (NJLL)=-stacttime)< LE lactenperature];
A ek rEe A e s beae s AT wait Porup to 1 minmbe */
1f jactemperature) printf ["At bemperature\nhn©h

glae princf{*pid not reach temperature in 1 minute.inhn} i
I
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Rewigion C: £948 RE52320 Demao Program

mlt:tl:llp-_r'ﬂtm“' ~= gdemonateatien of miltipls temperatura setpoints

This Ffunction illusfrakes how a tester oight prelosd thwe Cemparaturs
setpoints with several differsnt temperatuce yvalues, and then atep ffom
one temperaCtufe Co anocher a8 desired.
polled, and the temparatura event summscy bit 13 used To give a “begin

test” signal to the tester.

Initialization routine For the multitemp dems.

ATl BETOr OCCUrred.

i o

int miltitemg inditcivoid]

!

int asRr:

/® Claar the status registers

¥ ostandard event status registerc */

f*=  Turn the compressor OH.
aend {YvCLey¥SRE O;TESE |HEAD OpC00L IY,43);

F% Wait for "hesd up" commend Eo take eEfect.
F* varasicons 0.62 and marlier,

fo  [law eperation: head up, head dowm, £low on, flow off. For
F* vprailons PGTILSCF and lakerc, no separation bebween commands ts

/% mecessary, but becauss of preumarice delays,
f*  second or twe for the head ve astually mewe and the floew to staxt.

delay ()

#* Load parametera2 inko the =etpoints thas will Be uaed )
sand ["SETH 2;5ETF 15:WHNDW 3:50RE 107,44);
send["SETH 1;SETF 25:WHDW J:S0RK 10",45}:
send ("SETH O;3ETP 125:WHDW 21:30RK 107™,48::

/% Check the standard aveant status reglscer ©o make sure that the
i pravious comnand=s were sxscuted without eceos. /7

send ["*ESRE", 49} ;
ceceLyve (50] 2
saaf = atol(rd) g

f* get the response in rdf] =/
/%" corrart striag to an integer '

A% 1F receive(] returted a null string to indicare an ecrpor, of if
f* thers was a compabdd syntax srfor, of the command coald not be
f*  exegutad, or thers was a device dependant oI UELY SIL9L,

#%  paturn Doncera. )

if A (zd[Q]==0) 1|
siseE returndl)
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The TFMUIOA's stabus byte 1a

It paturns tcn=zero 1f

|=a =hat ap srref occurring during this
£ routine may be detested), disable all service reguests, DoER o6
M* phe "at temperaturs" blt of The Cemperature evant status anabls
/% cegiater, and put the head up (which alse turns the air flow off) .

For TPO4D10A saltware
& mipimum of one second mURT sepacate
F any of the [ocllowing Cour Commabndds ©o guarantes prapar head ardd

it will s£lll take a
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RE232€ Demo Program Revision C: 6196 @ TEMPTRONIC

vond malEatemp demo wolrd]

{
inkE &py /* setpolnt numbac */
iRt Cryagains f* nomzers 1 Want To TACEY A SATPOIAT AfTer AbTor: ¥/f

char sendstr[32];

pripef i "Multiple cemperature setpeant dememstration’n'):

if (multitemg Initil) FY initialize TPOAD1O0R setEpoinks=, wtc. ¥7
i f4 o if unsucceasful *f
sand("*RST" .51 f* reszec the syatem */

if {multitemp inik (]} ft otey again +/
[
printf|"Ceuld pot initializs, Demohstration skipped. \nhww"|:

EATUEn:

gapd("HEAD 17,5210 5* put the head down i{which alsge tusrms the Eleow an) =/
cryagaln=1 f* want to petry each secpoint after an ercrce *f

f4 for sach aetpoint */

Far {Af=0; SA<=Z; SO+%)
{
f* Comvert the desired setpoint to 4 string & zend to the TRO4O10R. =+
f* Clear the status registecs 3o that a new change in status {(sugh */
f* ap gatting to temperature| will show up in tEhe status byte and */
L thius be detected. Since thiz part of the demo does not check a
/4 For atandard event scears [#ee eiplanaticn Below), the *CLS LF
I command which clears both the atandard event and Temperature =
/* gvent registers can be used instead of TESRT followed by a fead.*/f
spantf {zendstc, "SETN %d; *CI8%, =n) s
mandsendsty, 53}

S WAlt up e 5 minutes to et oo Temperature, reading the sTatus =/
f*  byte srary sacopd.

atcampsrature = 47 /¥ resat "at temoeraturs" Elag +/
gCrcoung = OF f* reset the error counterc v/
starttime = =ime (HUILL] ; f* mtart of § minute perisd ¥4
do
[
delay {2 f* walt here until I second has elapaed +/
send (" STR?™, 54] ¢
recEive (557 ¢ f* gec the reapanse Lo ed(] */
ath = atoi(rdlq /* comreIt sCEing to an integer */

Mo Check for TRO40L0A-specific arrors [such as owverheat). */
/% IF an error is detected, tocy clearing it, ¥f
if (ach & 4} f* AF rhe device-specific efroc bit is smc &
|
«omend (SEROREY, 5610
<« TEceiva (57 2
. aoBESE = atol (rd)y
.+ Sleardeverroc () ;

!
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TEMPTRONIC Reyigion ) G596 ASZEIC Demg Program
CORPORATDN

if |erpcount = X #* if srpor cannot be cleared in 3 tries *f
|
i« PEinEE ("Unclearable TPO4O10A-spacific error, EROR = 3u. ',
= EEAE] ;
.. mend{"HEAD 0¥, 58); /* head wp and flow off +f
s pELRCE("Frogram aborting. \n"|
v BELEILYF
|

f* Notes that the standard evept summary bit of the stakus byke */
f* iz ignared in this pourine. IL 8N €Frof occurs, 1C 18 =
f*  either a transient errer Tthat can be ignored, ox the syatem */f
% will not reach Cempecature and the setpoint will be retried.®/

% IE the temperatore svent sunmarcy bit La askE, "at tm:a.l:u:ﬁ".uf
J*  must heve occucred because only the "at temp” blt of the o
/% Eemperatute event status: spable regluater iz enabled, -
if [stb & B} attemperature = 1

i
while: {{{time{HULL] -starttimm), | && |stCemperatuce];

AP |atTesperatura)
|
trvagain=1i /* allow the psxt astpoint to be retried */
send{"TEME?", 59 ; /% get the siact CLempecacure =/
cecelve [G0) 5
pripef{"AT temperature. Temperature = %s5'Wn™,cd)s
A+ PERAFORM ¥OUR TEST HERE */f

alse
I
printf |"bid not reach Eemperature in § mibutes.yn") ¢
if {reyagain} /% ratry tha samae setpoint one mors caime ¥/
|
-~ printf ["Reteying...hva")?
as CEYAgAL=(; ¥ anly petry each setpeint omge =/

-« &% Tt may ba that the dovice needs more than the allotted =/
== &% time Eo reach the desiced temperatare. IE a0, just L
-« F* peteying the same setpoint L8 sufficient. But iF the +
wu #* problem was that speravor interfarancs af sacCofecus =y
s 4% remote mode commarnkda oF nolgse changed some of the L
oo f* 0 TPOAO0LOR settings, 4 reset command will restore the  «f
«a F¥ aystem Co 3 known state. ®/

.+ Band (“*RST™ &1 f* raset the system =/
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R5232C Bema Prograr Resizaon & G080 @ W
[ 108

o J* Beipnitimlize Tor this routine. The *RIT command doss =/
Lot pet chapge any of the sstpoant valuss, but it does b
s ¥ Eeece the system to: tha "Main™ screen. ¥y
Semultitesp inibihs

,o /% *RST rpaises the hesd, 3o LC mast be lowered agailn =4
er Sand ("HERT: 17, 62] 2

] f* racoy the same setpoint mmber */
1
alse tryagain=l: F* alley a Eefry at the nextc setpoint */

|
1

f* put the head up */
=ened [(THERD O".63) ¢

pEintE("\n™)q

/% As an altecnative ©o preledding several setpoints during imitial-  */
/4 igation, the same setpoint rumbar can be ceused by sending new =y
Jé¢ walues far the desired temperature, Soak tima, atc. That waw, Y
f*% there is no limit to the number of tesi cemperatures. Forc *y
£*  erample: L
i ey
i send | "SETH 0:SETP T3rWHDW 2:50aK LOyEEIN 3", 597 v
A T

/* The setpoint munber [if changed) must be ssnt at the begurbing of =/
J* che string so that the setpoinC, window and soak values will apply *f

/* £o the desiced setpsint number. The setpoint mumber is sent ac o 3
/4 the end 40 chat the scak time will be reset to the Wvalus just aent.*/
4% Buma the poll statusbiyte demn(] fob more detall. L)
I
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TEMFTRONIC Rewvisin C. 596 RIZIZC Dema Frogram
CORRIAATITR
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i:].'i:le_td.-szl -- demonatcation of oycle mode

Thi= fupctiosn illustrates how a tester might praload the Cemperaturs
sarpoints wich ssveral differsnt temperatura valuas, and then usa cycle
mode ta automatically step (in order) from one setpoint bo the next.
Tha TPO4010A"' s status byte is polled, apd the temperature =vent summacy
bit i3 used to give a "begin test" signal Co the Cester,

Hoke that thia function offers less flawibility bo the tester than the
muleitems dewad) function, Cycle moede 1s most wseful when the TPO4010A

ig

saperalling a "dumb" taster:

Initialization roubine for the cycle demo.. It returns nom-Zetro 2f *

an

ercorc oocurred, *+7

int eycle damo 1nit (woid)

1Nt sesc; f* standard event scapus regiacer =/

Ifi
I|'i-

Ih
I.'Jr
g
e
||I-|.
Iu
.ln"'r

Check the standard event Status Fagiszter Lo make s5uUre that che L
pr_"nl.rj.nun commands wera aexecuted withouwt srror., */

Clear the status reglsters (so that an error during this routions may
be detested), disable all service fequests. Turn on the "ab bemp"
and "end of all oycles™ bits of Che Lempsrature svent starus epabls
regiatar, 5o that sither of these coeueprencses will szab tha
temparature event summacy bit in the status byte. Put the head up
land tiircn the sicflew off}, and go intos ramp mode. Set tha maximum
test times to 1 minoete, and sek up to doa 2 eyeles, */f

send [ "HERD 0%, 164}
deklay (22
sand|"*SRE 0 TESE L7;RMPC LiTTIH B0yCWCC 24 °CL3"; &4}y

I.'i-
e

Because of pneumatic delays, it btakes a
secoiyd o Two for the head to actually move akd the [low Co aTart.

dalay(Zhs A% weat bwo secopds v/

lf-i
I.'-Ir
iu

Load parameters into the setpeants that will be usaed v/

A ramg cate of 9539 megans transition the temperature as fast as &/
posaibkla,. ¥/

send ["SETH 2:FAMP 9999:5ETP 10:WNDW 3I:S0RK 107, 6%):
delayighs LY wait cwo seconds v/
send | "SETH LrPAMP D939 SETE 25;WNDW 3:50a¥ 107, 687);
delay (2} F*ogalt EWe seconds v/
gend ["SETHN 0;FAMP 99%9:5ETP 1Z5:WNDW 3:80RK 107,69
dalay (e A% pgit two seconds v/

faL
ol

I|'i

Zamt the ramp races of the unused setpoints to & so that they will ba
skipped. *f

Cheask the standard event status register 4 make sure Ehat bthe *®f

f*  previous commands were executed without error, *f

aend ["4ESRT", TTyd

receive (I8} ¢ !* get the response in zd[] */
TROA01 A Operstor's Manual
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RE232C Demd Frogam Rervigion O B/56 TEMPTRONIC
COMPGRATIDN

S85C = abe [edbkr /% copwRrt SCEANg £ an intagar */

/% If racemive |} cetirned a noall sbkrang to indicate an ercar; ar 1f +/
f¥ there was a copmantd aynEax ercor, oc the command could not be 4F

f*  execuced, or there was a device dependent or guery srror, #r
/% retuEn nonzeco. *f
if ((pd[Q]==0]1 || f{&esc. & 60)] retaco{l)s

#lae rRTOER (D]

wolrd cygl :_.I:'E'I'.'ID |wrodid]
{
int allévelesdons!

:p:;i.nt.f (*Cycle mode demonstrationin'i;

1T [eyzle dems initi()] ¥ lnitialize TPOAOL0AR setpoints; akc. *fF
I £ OLE unsuscesaful +f
send ("*RET", T3 /% ceaet the aystem =/

ir i:_',-':le_-:lemﬂ-_].r‘d.'l:l}'l} f* EI¥ again *f
i
princf{"Ceould not initialize. Demonstraticn skipped.\n'wa®);
ERTUENS

}

£* pPut the head down, sCaft cycling moda, and clsar status reglsteras bt
/*  [mo that Eha new Tafparsfture svent=s will be detected) . Since this #/
f* parr of the deme dogs not check Lor atandard event errocs. (=me the °f
#* explanatian below), the "CLS command which clears both the sCandard */

/% event and tepperatuce avent registercs can be used Lnstead of TEIR? */F
f* Collewed by a raad. *#

sand ("HEAD §:C¥CL lp*CLs" 80}

alleyclesdone = O; /% flag -- becomss 1 when all cycles are done =f

di
|

A% Walt up ©o 5 minutes o get Co cempacaturs, seadiag the skatus */
f*  byte svacy sesond, 4/

atoemperature = 0 /% resat “at cemperature’ flag ¢
errcoumt = O; /* raset the error counter */
sEtarttima = ELme {MILL] ; #* mtart of 5 minute period */
da
§
delay(dfs f¥ wait here until 1 second has e=lapaed */
==nd (P*STE?", 31k
receivae (32} {* get the responze in odf] */
sth = atol (sdiy f* Convert steing to an integer +/f

f* Check for TPOADLOA-specific errors |(such as overheat). */
% IE an erfor is dabected, try slearing ic. +/

if {=tbh & 4} f* 4f the device-spacific arrar-bit 1s sar *p
L
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@ TEMPTRONIC Revislon O 696 RS232C Dema Program

.- =mendd{"ERORYT B3] 7
Lo recaivie [J4) 5
oo BEBE = atod|rcd}:
v cleacdevarror|l
|
if {ecccoant = 3 f* 1f esrror canmot be cleared in 3 Eriem */
i
+o pEAREE (“Unclaarabls TRO4910A-3peciflic erkor,. EROR = Bu. ™,

e [E ==l

.- send (“HEAD 07, B5)¢ f* bmad up and flow off %/
«« princt ("Frogram absrting.\o";

i BRLTLL)T

|

/% Mote that rthe stasdard ewvent summary bit of the stacus byte =/
d* 1 lgnored in Ehis foutane. If an errorc occues, it is # f
¢* gither a tramslent ercor that can be ignored, or the system =/
v will net reach temperature. =/

¢* IF the temperature avent summaty bat is set, see 1F the L
o L tamparamira™ andfor "end of all cycles" biks ara sat. *f
if (sth & &)
|
« =« aend{"IESRY" 86}y /% fead the temperature event status rceg */
/* [gmading tha ragiskter alsa clears 1t) *f
= Dasaive (BY] )
.« Cear = atol (od) /* make into an integes *f

«= if (te=r £ 1] attemperaturs = 1;
ot iE {tesc & 16} allcycleadone = 1
'
1
while |i({tim® (NULL|-sTartTime},. | && !attemp=catuce
i lallcyclaesdona}?

if (allcwclesdone]
printf("All tempatature cycles done\n'"};
elag
|
if [attemperature}
{
« v A@ALE"TEMETT B3] 3 /% get the exact temperatura *+/
-« EROELVE (BF)
-« printf {"At temperature. Temperature = Y¥='\n".cdj;
= ¥ FERFOREM YOUR TEST HERE */
|
alas
|
-o pEIRCL(TDLE not reach temperature in 5 minutes.yn"l:

-« 4% Mot muach can be dens sxcept to cestart the whole cysling =/

. #* process from the beginning. Ween cycling, a pacticular +/

+o % BsEtpoint cannob be cetried. & reset |"R3T) will take - f

ve % the system out of cycling mode, so you will need to m

re 4% rceamnd st least AMPC 1/HEAD 1:CWCL 1 & cestact cycling.*/f
i
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ASE53C Dermo Program Fewmeon & 636 @ TEMPTRONIC
CORATALTION

f* Srep to the pext tempercature “/
mend [ THEXT", 20|

1
while (!allcycleadon=]

/= put the h=ad up 4md end sycling mods =/
sand { "HEAD O:C¥CL O;RMEC 0%, 210 r

Page B35 TPOA0 104 Operator's Manual

www.valuetronics.com



TEMPTRONIC Ruvision C 606 REZ32C Dema Program
CORPOAATEIN

I.r.'.-.--i--i-i.-.-i.i-‘.-i-‘.ii-.l+||q|*q.-' R R L L L R R R o R R R A S T e R ) I'Jl.llI

il main L

int main{ine arge, char *argei])
i

it 1;

comporkt = Lg M% defanlt com port = COM1t */
baudrake = JE00: f* default baud cate = 98dD *f
timeouk = 12 fF default timeowt maltiplise = 1; *f

printf{"TPﬂdﬂlﬁh E5232 SERIAL IWNTERFACE CEMOMSTRATION PROGRAHM wer 2._00");
peAintE{"vohn'} i

A if command line arguments weros= given, sab TOM porc andfor baud rate %/
for [isl: iarger 14+
|
if (ceupperlangw(i] (8]} == 'T'} M i A timeowt multipifae *f
i
cimeout = atoifsargw[i] [L]):; /* Hake zest of string & numbar *f
if (timesut §| timeoncB: timeout=L1; /* only 1-8x ok &/
i
glse swirch (atoiifargrii]l)] {* Qonvert apgument string to integer *
|
casg 1: /* if argumant 13 1-4;, assuwe 1t specifi=s a4 COM: poxt */
case &
case I:
cese 4: comport = atol (aegv|l])r
i bEaak;
case I00k: /* if one of these, assume it apecifies a bawd cate */
case &alb:
ca=se L200:
case 4003
caae 43008
casa F600: baudrate = atol (azgeiills
|
1
#* Check that che R3232 serial interface card 1s present in the pe, *F
/% and imitializae tt. & nonzero cetulmn means thece was an eccoc. *F
1E (pesertalinit (compert, baudcatel)
|
prinef{"WnPC asrial interface not prasent or could not be initialized.,™):
pringf{" FProgram aborting.\n®)r
ayic|ll:
i

f* Initialize the TPO4O0LOR's sarial interfaca. This should be done at =/
/% Ehe beginning of ewery program Lo ensuce that the temperakucs it

F*  memtrcller will be able bEo raceive and process interface commands. */
imietalizaily
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RS232C Demo Pragram Revaion C; 898 & W
v PIRSTHN

i The follewing functicns illustrate: 3 differsnt metheds of waiting */f
A* until ane desiced sirstream temperature has been reached, */

poll temp demed]? £* poll temperatule and eprer reglstars */
poll statuszbyte dema(): £* pall the status byte == BECOMMENDED =
srq_demallr #* ‘walt far & sefvice cequest ¥

A The following functions fllustrate 2 different metheds of atepping */
f* from one presat temperatura To ancther under control of the hoat *f
J¥ ayatem. */

myl et eemp demeo ||

cycle demadl)i

/¥ Rerurn The TEO4DI0A to local contesl +f
aabid (**3TRT", 22} M waic for any pending commands to copplace by &

Fecerve (93] f* walting here until a response comas back from *f
enwraararered®  Ehe TRASOLOR. #f
aend ["EGEL", Bl ¥ £ petucn TPO4OIOA to local comteol =/
printf [ A BT ™ b
return il 2
|
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@ TEMPTRONIC Revison C: 626 REZIZC Dema Program
CERFLRATICN

_l!i--l-l'rii LS LR iaa et i das Rl bt eng et b nbatipa bt bbbl bbb n g n gt g

i P&Z32 SERIREL INTERFACE CHEELE IHEFORMATIAON LI
i o
dé The RSS2 merial interface of the TRO4D10A ia configuead ab “daca L
f*  rerminal equipment® (ETEl. The coonector on the ayscem I[/0 panel is a =/
% ZE pin male D contecter |DBZSE) . The pinout is asx followsi L
o *!
f PIK # FUCTION L
L 1 Chas=is graund v\
e 2 Zerial data put w
£ 3 Ferial data in o
I q RTS {|requeat to send} output —— alwaya high L
e 5 CT5 {clear tc send) input -- must be high ¥ 7
iw [ DER jdaca gatrt ready] handshaking input -— The TEO4010R will LiF
F il atap aending output when this input goes low, snd Wwill cesume =
L whian 1t ceturns to high. = f
il 7 | Signal groound g
A Z0 DTR {data cerminal ready] handshaking cutpwt -- This cutput = f
g will go low Wiien the TPOAO1DA input Buffer has filled and it L
e canmalt accept new commands. o
£ wf
I||-||- -l-lll'
/* Bapcausg the serial port on an IBM-compatible poc iz alasoc configursd as L
P BTE, a "nall moden” cable (With female conpnecrors of beth ends) is «f
i needed to eonmect a po te the TPO4010R, A pefHt reguires a 25 pinm i |
i female 0 cocnmector at the po end, while a pofat reguires a 9 pin e
i female D connectos. The wiring for the sakle 15 as follows: "y
I‘I* i-lln'
P TPO4010% END PIN B 25 PIMN PC END § 2 PIN PC END B |
= 1 1 HO CONMECT =
i z 3 Fd LI
il 3 2 3 "/
i~ 4 5 8 -/
S 5 ¢ 7 “
S B 20 1 i
it 7 7 5 )t
i* 20 g & -
il ¥
J¥ A= an alCermative ©o Wiring ping 4 and 5 of the TEO4OLOA ehrough the wf
i zaple of the pe, chay may be connected to each other. This will hawve w )
f* no adversa sfiect on systam gparaticn. If for scme feazon Cha kaac L
f* somputes (the pel 283 incapablae of hacdware handshaking using the DITR 'l
f* and D5A signal limes, pins 4 and 6 of the TFMOLOA can be connectead !
/" tegether. [h thif® &ase, cake must be taken not to cvarflow the w
£ TEMMALOR's 250-byte input and sutput buffers. F

lf*i-"-t LA SRS EEESES ER RS ERE SRR ER RS E LR RSN AR SRR R Rl SRR R RS ERNLEEE S TN ftf
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EORARGRATICY

Operator Notes

Use this page to record your notes. Refer to the "Readers Comument” card at the back of this manual
1o send any comments back to Temptranic
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TEMPTROMIC

CORPORATION

Revmion C; BAEG Inclex

Index

I

Air Chiller Module Defrosting, 3-13
Air Comrol, 3-3

Air Drver Monnding, 2-6

Air Path Maintenance, 5-6

Adr Requirements, [-2

Assembly [nstnactions, 2-5

B

Back-Up Batiery Replacement, 5-5
BIOS Setup, 517
Buck/Boost Trensfonmer Mounting, 20

c

Calibradion
Calibration procedure, 5-12
Calibration venfecation ble, 3-11
Venficaton procedure, 3-9
Compressed Air Interconnection. 2-3
Configuration Opticns, 3-33

D

Defrost Cyvcle, 5-15
Displays
Air Themmoesuple End Calibration Screen, 5-15%
Air Thermocouple Hizh Calibration Screen, 5-14
Air Thermocouple Low Calibration Screen, 5-14
Drefrost Cyele Screen, 5-16
Main Calibraton Sereen, 5-13
Mo DUT g2nsor selected emor, 3-38
Opesator Change Setap Screen, 1-17
Operator Extended Screen, 3-15
Opemtor Load Selug Screen, 3-19
Dperator Main S¢reen, 3-12
Operator Save Setup Screen. 3-18
Operator Test Cycle Screen. 3-14
Btartup Sequence Screen, 5=11
System Confligoration Screen, 3-22, 4-1, 5-2
Temptronic Logo Scmeil J-1]
Top Memi Screen, 3-30

TPOA0E0A Oparated's Manual

www.valuetronics.com

¥.5. Change Setup Screen, 3-27
V.5, Load Setap Screen, 3-29
V.5 Main Screen, 3-23

V.5 RampCyele Screen, 3-24
V.5, Save Setup Screen

V.8, Test Cycle Screen, 3-25

E

Electrocal Contrals, 3-1
Emor Messages, 3-36
Exhaust Muffler Replacement, 3-8

F

FLOW contral, 3-3

G

General Dista, 1-1

H

Head and Manipulator
Elkctncally controlled positioning, 3-6
damaally controlled positoming, 33

I[EEE-88 Do Progrum, A-|
IEEE-458 Interface
bandatory I[EEE-4£8.2 common commands and
querizs. <-4
Paraliel bus inledace parameters, 4-9
[EEE-88/R5232C Host Imerface
Device specific coonmands and quenes. 44
Parallelsenial progmimming. 3-3
Intial Start-Lip. Z-11
Inspection and Cleaning, 3-1
Insulztion Kit, 2-3

L
La<al Operation Comtrols, 3-1

Indax-1
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M Shutdown Procedure, 3-10
Specifications, 1-2
hisingenance Lapg, 3-2 Startup Procedure, : ERNEH
MCT Interface. 4-2 Svstem Configuration
Explanaion of configusation oplions, 3-33
8] System Configurstion Screen, 3-32
System Inlerconncctions. 16
System Interfacing

Operator Control Module {0CM), 3-8 Air purging. 2-10

Operator Mainienance, 3-1 Direct DUT tempemames sensing.. 2-10
ESDy pmtection, 2-7
IEEE-483 interface, 2-11

Elphatus r Mode - MCT imerface, 2-11

Lt sequence, 3- Perpherl 10 panel ports. 2-11
Test procedure. 3-11 RS§232C interface, 2-11

Thermostream inkerfacing, 2-7

P System Operation, 3-1

Packing Carton, 2-1 T

Parallel'Serial Programming. 4-3

Performance Repont Forms, 1-3 Tempironic Service Department. 5-1

Placement of TRPM4O104, 2.2

, Test Setup
Poer Interconnections, 2-1

Changing sysiem seup paramesers, 3-17

Power Pasel, 3-1 Changing Temperature Setpoint Pammeters, 3-19
Power Requirements, 1-2 ngﬁ'lg 2 new test setup, 3-19
Preparation for Use, 2-| Thermal Cap Alachment, 2-5
Top Menu Selections
R Explanation of screen selections, 3=31

Top Mem Screen, 3-30
Reader Comments Coard, -3

Receipt of Shipment. 2-1 U
Registmton Cands, 1-3
Remote Inerfaces, 4-1 Unpacking [nstroctions, 2-3
Repackaging, 2-12 User Interface Performance Report, 1-3
R5232C Demo Program. B-1 Usar/Owner Registmtion Cards, 1-3
RS232C Interface

Serial ingerface conneclor, 4-10 v

Serial interface parameters, 4-11

Sedal interface special commands. 4-11

= Variable Setup Mode

g Starup sequence, 3-21

Test pocedure, 5-22

-3
Shipping Size, 2-1 Test setup,
Shipping Weight, 2-1
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Temptronic Corporation warrants all equipment of its manufacture 1o be free from defects in sl
mislerials and workmanship for a period of one year from the date of shipment 1o the original buyer, The
liabality under this warranty is limited o replacemen paris and labor on equipment when the equipmen
15 retumed prepasd to the factory or its authorized service center with prior authorzation from Temptronic
Corporation, and upon examination by Temptronic Corporation. is determined to be defective. At
Temptronic Corporation’s option, a service representative may be dispatched to the equipment location.

As an additional protection. Temptronic Corporation warrants that for a period of 90 days from the
date of shipment 1o the original buyer, there will be no charge for sarvice related shipping of parts and/or
equipment or for authorized travel of 2 service representative to the eguipment location. After 90 days,
all costs incurmed for shipping the equipment or parts thereof or fior traved are the responsibility of the buyer.
Our warranty for this equipment is rendered void if the unit has been repaired, taken apart or modified,
or attemnpged o be. undess such actions have been taken in accordance with writien instructions received
fram Temptronic Corporation. The warranty is also void if the equipment has been subjected 1o abuse,
accident or other abnormal conditions,
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IF ANY FAULT DEVELOPS,
THE FOLLOWING STEPS SHOULD BE TAKEN:

T S

l. Notify Temptronic Corporation by calling [-800-558-5080, Overseas customers shauld coamac
the bocal Temptronic authorized service center. Please be prepared with the model number, serial
numnber and full details of the difficulty. Upon receipt of this information. service data or shipping
instructsms will be provided by Temptronic Corporation. Do not returm the unit for repair without
first contacting the factory or s representative for instructions.
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2, After the initial %0 day period. on receipt of shipping instructions, forasrd the equipment prepaid
o the factory or its autherized service center as instructed, I requested, an estimate of the charges
will be: made before work begins, especially with those cases where the Temptronic Caorporation
product is not covered by the warranty,

3. Itthe original carton and pecking are not available, the product should be packed in a container
with a strong exterior and surrounded by a protective laver of shock-absorbing material,
Temptronic Corporation advises returning the equipment a1 full value 1w the carriet,

lemptronic Corporation reserves the right to make changes in design it any time without incurring
amy obligation 10 install the same changes on units previously purchased.

This warranty states the essence of the obligations or [isbilities on the part of Temptronic
Corporation. THE FORMAL, COMPLETE AND EXCLUSIVE STATEMENT OF TEMPTRONIC
CORPORATION'S WARRANTY IS CONTAINED IN ITS QUOTATIONS, ACKNOWLEDGE-
MENTS AND INVOICES. Temptronic Corporation neither assumes, nor authorizes any pErson o
assume for it, any lability in connection with the sale of its equipment other than those set forth herein.
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