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WARRANTYWARRANTYWARRANTYWARRANTY
The product being described in this manual is warranted against defects in materials or

workmanship for one year from the date of shipment, with the following exceptions.

1. All consumable and disposable products are guaranteed to be free from defects upon

shipment only.

2. Calibrations are considered normal maintenance and are not included in the 1-year warranty.

During the warranty period any defective parts other than those listed above will be replaced at

no charge to the customer. This warranty is rendered void and our company cannot be held liable for

conditions resultant there from if:

1. Damage to the unit is incurred as a result of mishandling.

2. The customer fails to maintain the unit in a proper manner.

3. The customer uses accessories or consumables produced by other company.

4. The customer uses any parts, accessories, or fittings not specified or sold by our company

when this product is changed, maintained or repaired.

Our company shall in no event be liable for incidental or consequential damages including loss

of use, property damage, or personal injury resulting from breach of warranty.

The Accreditation Manual for Hospitals requires each piece of equipment to be tested prior to

initial use and at least annually thereafter. To comply with this standard, we recommend that you

participate in our accreditation Testing Compliance Program during the warranty period. This service

can be performed through our company and authorized dealers.

SERVICESERVICESERVICESERVICE COMMITMENTCOMMITMENTCOMMITMENTCOMMITMENT
For optimal performance, product service should be performed only by qualified service

personnel. Technical Services representatives can be reached for fixations and are dispatched for

required maintenance by calling 0086-574-87800008, 87800009. Customers outside China should

contact their local factory-authorized distributor for service.

COMPLEMENTARYCOMPLEMENTARYCOMPLEMENTARYCOMPLEMENTARY NOTICENOTICENOTICENOTICE
Since our factory, conducts a continuous product improvement program, circuit and component

improvements are sometimes incorporated into equipment before they can be incorporated into the

printed manuals. So the parts of the device maybe differ from those in this manual, but it does not

affect the capability of product. When this occurs, we will provide you the transformation with leaflet.

Please understand if it troubles you.



SERVICE MANUAL FOR INFANT RADIANT WARMER

ii
W5

This manual contains proprietary information, repairs and authorized modifications should be

performed only by qualified service personnel to maintain your warranty and to avoid creating safety

hazards. We cannot assume responsibility for any conditions affecting the proper operation of this

equipment which may result from unauthorized repair modification.

The device, accessories and packaging have to be disposed of waste correctly at the end of the

usage. Please follow Local Ordinances or Regulations for disposal.

TABLETABLETABLETABLE OFOFOFOF DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS ANDANDANDAND SYMBOLSSYMBOLSSYMBOLSSYMBOLS
TECHNICLTECHNICLTECHNICLTECHNICL DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS

SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE SENSORSENSORSENSORSENSOR：：：：A sensing device including the link with the equipment intended to

measure the infant’s baby temperature.

PRE-WARMPRE-WARMPRE-WARMPRE-WARM MODEMODEMODEMODE：：：：A warm mode which can keep the mattress at a properly temperature. The

heater output will work automatically according to the set program in this mode.

MANUALMANUALMANUALMANUAL MODEMODEMODEMODE：：：：A operation mode of in which the heater output is either at a fixed level or a

proportion of its maximum output set by the operator.

BABYBABYBABYBABY MODEMODEMODEMODE：：：：A mode of operation in which the power output varies automatically in response to

the temperature of the baby, to achieve a temperature close to value set by the operator.

BEDBEDBEDBED TEMPERATURETEMPERATURETEMPERATURETEMPERATURE：：：：The temperature is equivalent to the temperature of the center touch point

when the patient is in the mattress center.

CONTROLCONTROLCONTROLCONTROL TEMPERATURETEMPERATURETEMPERATURETEMPERATURE：：：：The temperature set in the temperature controller.

STEADYSTEADYSTEADYSTEADY TEMPERATURETEMPERATURETEMPERATURETEMPERATURE CONDITIONCONDITIONCONDITIONCONDITION：：：： A condition which is reached when the temperature,

measured at the center of the TEST DEVICE positioned on the mid point of the EQUIPMENT

mattress, does not vary by more than 1℃ over a period of 1 hour.

TEMPERATURETEMPERATURETEMPERATURETEMPERATURE ALARMALARMALARMALARM CHECKOUTCHECKOUTCHECKOUTCHECKOUT STATESTATESTATESTATE：：：：The difference between the indicated temperature

and control temperature is within ±0.5℃ and such state lasts for over 10 minutes. When checkout

the temperature alarm function, operation should be enter this state.

TEMPERATURETEMPERATURETEMPERATURETEMPERATURE UNIFORMITYUNIFORMITYUNIFORMITYUNIFORMITY：：：：In steady temperature condition, the different degree between the

average temperature of the four test device and the average temperature of the midpoint device

which is in the mattress center.

APGARAPGARAPGARAPGAR TIMERTIMERTIMERTIMER：It offers the functions of three periods alarming indication: 1min, 5min, and 10min

for clinical treatment.

EFFECTIVEEFFECTIVEEFFECTIVEEFFECTIVE SURFACESURFACESURFACESURFACE：：：： The surface that is irradiated by light and used for treatment. As its

standard size, please refer to manual.
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TOTALTOTALTOTALTOTAL IRRADIANCEIRRADIANCEIRRADIANCEIRRADIANCE：：：：Irradiance equal to the evaluated irradiance in the range between 320nm

and 550nm.

TOTALTOTALTOTALTOTAL IRRADIANCEIRRADIANCEIRRADIANCEIRRADIANCE FORFORFORFOR BILIRUBINBILIRUBINBILIRUBINBILIRUBIN：：：：Irradiance equal to the evaluated irradiance in the range

between 400nm and 550nm.

UNIFORMITYUNIFORMITYUNIFORMITYUNIFORMITY OFOFOFOF THETHETHETHE TOTALTOTALTOTALTOTAL IRRADIANCEIRRADIANCEIRRADIANCEIRRADIANCE FORFORFORFOR BILIRUBINBILIRUBINBILIRUBINBILIRUBIN ：：：： Ratio of the lowest TOTAL

IRRADIANCE FOR BILIRUBIN Ebi min to the highest TOTAL IRRADIANCE FOR BILIRUBIN Ebi

max on the effective surface area.

LIFETIMELIFETIMELIFETIMELIFETIME OFOFOFOF LIGHTLIGHTLIGHTLIGHT SOURCESOURCESOURCESOURCE：Time after the average total irradiance for bilirubin Ebi is attenuated

by 25%.

LIFETIMELIFETIMELIFETIMELIFETIME OFOFOFOF PRODUCTPRODUCTPRODUCTPRODUCT：The period from sell-by date to the date of discarding as useless.

NOTE,NOTE,NOTE,NOTE, IMPORTANT,IMPORTANT,IMPORTANT,IMPORTANT, CAUTIONCAUTIONCAUTIONCAUTIONANDANDANDAND WARNINGWARNINGWARNINGWARNING
NOTENOTENOTENOTE：A note is inserted in text to point out procedure or conditions, which may otherwise be

misinterpreted or overlooked. A note may also be used to clarify apparently contradictory or

confusing situations.

IMPORTANTIMPORTANTIMPORTANTIMPORTANT：：：：Similar to a Note but be used where greater emphasis is required.

CAUTIONCAUTIONCAUTIONCAUTION：：：：A caution is inserted in text to call attention of a procedure which, if not followed exactly,

can lead to damage or destruction of the equipment.

WARNINGWARNINGWARNINGWARNING：：：：A warning is inserted in text to call attention to dangerous or hazardous conditions

inherent to be happen, cleaning, and maintenance of the equipment which may result in personal

injury or death of the operator or patient and the damage of property (damage of equipment or fire

and so on).
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SYMBOLSSYMBOLSSYMBOLSSYMBOLS

Consult instructions for us Weight limit

Keypad key Class I Equipment

RSRSRSRS----232232232232 RS232 Connector BF type applied part

Power On Power Off

Power On of temperature
controller

Power Off of temperature
controller

220220220220-230-230-230-230VVVV～50Hz50Hz50Hz50Hz AC 220-230V, 50Hz 220220220220-230-230-230-230VVVV～～～～////50Hz50Hz50Hz50Hz
MAX:MAX:MAX:MAX: 5555AAAA

Auxiliary Mains Output of
controller, MAX:5A

FFFF 6.36.36.36.3AH/250VAH/250VAH/250VAH/250V F Type Fuse 6.3AH/250V 220220220220-230-230-230-230VVVV～～～～////50Hz50Hz50Hz50Hz
MAX:MAX:MAX:MAX: 1111AAAA

Auxiliary Mains Output of
VHA, MAX:1A

TTTT 3.153.153.153.15AAAALLLL/250V/250V/250V/250V T Type Fuse 3.15AL/250V TTTT 5555AAAALLLL/250V/250V/250V/250V T Type Fuse 5AL/250V

Switch key of mode select TTTT 800m800m800m800mAAAALLLL/250V/250V/250V/250V T Type Fuse 800mAL/250V

Set Up Key Set Down Key

Set key of bed
temperature mode

Set key of skin temperature
mode

Switch key lighting at night Switch key working lighting

Height adjustment up key APGAR timer key

Height adjustment down
key Calibration key

Serial number Date of manufacture

Heating power indicator Socket for connecting skin
temperature sensor 1

Non-ionizing radiation Socket for connecting skin
temperature sensor 2

Soft Key Switch for phototherapy unit /
Eye mask mark

Silence/Reset Key Manufacturer

 

ClassClassClassClass IIII

 

 

 

SN
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SEASONALSEASONALSEASONALSEASONAL SAFETYSAFETYSAFETYSAFETY CHECKCHECKCHECKCHECK
1. Please clean the plug of power cord at least once a year. Too much dust on plug may cause the

fire.

2. The skin temperature sensor should be calibrated every half year by authorized and qualified

service personnel.

3. The following safety checks should be performed at least every 12 months by a qualified person

who has adequate training, knowledge, and practical experience to perform these tests. The data

should be recorded in an equipment log. If the product testing have any unqualified or function

doesn't accord with, it must be maintenance.

○1 . Inspect the equipment and accessories for mechanical and functional damage.

○2 . Inspect the safety relevant labels for legibility.

○3 . Check whether the value of fuse is same as its rated value or be damaged.

○4 . Verify that the device functions properly as Table 3.1 described in the instructions for use.

○5 . Test the protection ground impedance of the equipment according to IEC 60601-1:1988 +

A1:1991 + A2:1995, it shall not be more than 0.1Ω.

○6 . Test the earth leakage current according to IEC 60601-1:1988 + A1:1991 + A2:1995, NC:

0.5mA, SFC:≤1mA.

○7 . Test the patient leakage current according to IEC 60601-1:1988 + A1:1991 + A2:1995,

NC:≤0.1mA, SFC:≤0.5mA.

○8 . Test the patient leakage current (application part + net electric pressure) according to IEC

60601-1:1988 + A1:1991 + A2:1995, SFC: ≤5mA.
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SECTIONSECTIONSECTIONSECTION 1111
GENERALGENERALGENERALGENERAL ININININFORMATIONFORMATIONFORMATIONFORMATION

1.11.11.11.1 INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
This manual is the hand book about infant radiant warmer's installation, maintenance and

repair.
This manual is only for the trained, qualified repair personnel. For the use of this device, the

operator guidance manual is provided independently.

1.21.21.21.2 STATEMENTSTATEMENTSTATEMENTSTATEMENT
The infant radiant warmer has 3 temperature control modes: pre-warm mode, manual mode

and baby mode. Once the device is started up, it can enter into the pre-warm mode automatically
without press any key. In addition, the warmer has bassinet heating function. Infants can receive
radiating heat as well as the heat from the bassinet. The heat output of bassinet is independently
heat supply, and it isn't influenced by heater of radiant module. When starting up the warmer, the
bassinet will work with default setting value (the default is the bed temperature setting value in last
time).

The HKN-2001 series infant radiant warmer include HKN-2001 and HKN-2001L two type. The
display screen of controller for HKN-2001 is LCD, and the indicator shows the setting value, tested
value of bed temperature and skin temperature. At the same time, the indicator also shows the
curvilinear trend of bed temperature and skin temperature. The display screen of controller for
HKN-2001L is LED, and the indicator shows the skin setting temperature, skin temperature, bed
setting temperature and bed temperature separately. The skin temperature indicator displays the
temperature measured by skin temperature sensor 1.

Except for the configuration listed in the table 1.3 "DESCRIPTION", the infant radiant warmer
has also the floodlight (including working night and night light) for clinical operation, the
phototherapy unit and four casters to move the device (two of the casters can be locked).

1.31.31.31.3 DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION
The following diagram shows the main parts of the infant radiant warmer:

WarmerWarmerWarmerWarmer ModuModuModuModulelelele
ControllerControllerControllerController

ShelfShelfShelfShelf HeatHeatHeatHeatableableableable BBBBassinetassinetassinetassinet

TrayTrayTrayTray

DrawerDrawerDrawerDrawer

VVVVerticalerticalerticalertical HHHHeighteighteighteight AAAAdjustmentdjustmentdjustmentdjustment StandStandStandStand
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DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION OFOFOFOF
PARTPARTPARTPART

EXPLANATIONEXPLANATIONEXPLANATIONEXPLANATION

WarmerWarmerWarmerWarmer ModuleModuleModuleModule

This main part is composed of the Heater, Reflective Cover, a
built-inillumination Light and so on; it is intended to provide the
radiation for electromagnetic spectrum infrared range with weight of
8Kg. The radiant warmer can move freely in the range of ±60° so to
keep the radiant light focusing on the bed.
The lifetime of the heater is 2000hrs.
The warmer module contains phototherapy unit which is intended for
treating the bilirubin of patient. Its light source is LED, and its lifetime is
5000hrs.
Please wear the eye mask for patient when this part works, as for the
detail, please refer to the attached operator's manual with the device.

I.V.I.V.I.V.I.V. PolePolePolePole A kind of bearing part, which is used for hanging the infusing bottle.
Max. Load: 2Kg

ControllerControllerControllerController

The core part of warmer has three temperature control modes:
Pre-warm Mode, Manual Mode, Baby Mode. It is used for automatic
controlling of infrared radiation heat output. The controller also has
APGAR timer and bassinet heat function, please refer to attached
operator's manual with the device.

ShelfShelfShelfShelf
A kind of bearing part, which is expected to place some auxiliary
devices or objects which are need to use in clinic.
Max. Load: 8 Kg.

TrayTrayTrayTray A kind of bearing part, which is used for putting some small objects.
Max. Load: 2 Kg.

HeatableHeatableHeatableHeatable BassinetBassinetBassinetBassinet

It is used for place the infant and with heating function. It is composed
of colloidal mattress, heating aluminum plate and control alarm system.
The bassinet can be tilted (make the patient’s head up or down) in
clinical need. Max.Load:10 Kg. This bassinet is equipped with 4pcs
panels and two inside flaps to avoid the patient dropping out from
bassinet.

VHAVHAVHAVHA StandStandStandStand

Includes drawers which are used for the users to storage. And they can
be pulled-out from two sides.
Max. Load of the Drawer: 5 Kg.
The height from the bassinet to the floor is 800mm～970mm.

TheTheTheThe maximummaximummaximummaximum loadloadloadload ofofofof shelfshelfshelfshelf andandandand otherotherotherother accessoriesaccessoriesaccessoriesaccessories isisisis describeddescribeddescribeddescribed inininin thethethethe tabletabletabletable....
PleasePleasePleasePlease dodododo notnotnotnot overloadoverloadoverloadoverload totototo avoidavoidavoidavoid damagesdamagesdamagesdamages totototo accessories.accessories.accessories.accessories.
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SECTIONSECTIONSECTIONSECTION 2222
INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION

2.12.12.12.1 UNPACKINGUNPACKINGUNPACKINGUNPACKING
Generally, the warmer is usually packed to one big wooden case. You should count all the

components according to the packing list when unpacking, and take care not to damage the spare

parts and not to lose components.

2.22.22.22.2 INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION
At least two professionals are required to do the installation of the WARMER with inner

hexagon spanner and wrench.

Installation step：

A.A.A.A. InstallInstallInstallInstall thethethethe upperupperupperupper columncolumncolumncolumn groupwaregroupwaregroupwaregroupware（（（（upperupperupperupper column+warmercolumn+warmercolumn+warmercolumn+warmer modulemodulemodulemodule））））

a. See figure 2.1, unscrew two clamp nuts according to the direction of arrow, and raise these

two pieces of stainless pillars to the maximum height to make them on the same height.

ClampClampClampClamp NutNutNutNut

FIGUREFIGUREFIGUREFIGURE 2.12.12.12.1 INSTALLATIONSINSTALLATIONSINSTALLATIONSINSTALLATIONS THETHETHETHE PILLARPILLARPILLARPILLAR

IMPORTANTIMPORTANTIMPORTANTIMPORTANT：：：：MustMustMustMust ensureensureensureensure thatthatthatthat twotwotwotwo columnscolumnscolumnscolumns atatatat thethethethe samesamesamesame height,height,height,height, otherwiseotherwiseotherwiseotherwise itititit willwillwillwill affectaffectaffectaffect thethethethe

temperaturetemperaturetemperaturetemperature uniformityuniformityuniformityuniformity ofofofof thethethethe bed.bed.bed.bed.

b. See figure 2.2.1, figure 2.2.2, tighten the top cover as the arrow indicates, and insert the plug

into the relevant sockets. See figure 2.2.3, tighten the cover on the side of the signal cable in the

direction of arrow, and then loose two support poles to make it lower the setting position. See figure

2.2.4, tighten two bolts on the cover. At last, keeps the signal cable well-inserted.（NOTENOTENOTENOTE：：：：AfterAfterAfterAfter

insertinginsertinginsertinginserting thethethethe signalsignalsignalsignal cable,cable,cable,cable, youyouyouyou shouldshouldshouldshould screwscrewscrewscrew thethethethe twotwotwotwo socketssocketssocketssockets inininin placeplaceplaceplace totototo preventpreventpreventprevent thethethethe interfaceinterfaceinterfaceinterface

loosen.loosen.loosen.loosen.））））

TheTheTheThe toptoptoptop covercovercovercover TheTheTheThe toptoptoptop covercovercovercover

PowerPowerPowerPower cordcordcordcord

FIGUREFIGUREFIGUREFIGURE 2.2.12.2.12.2.12.2.1 FIGUREFIGUREFIGUREFIGURE 2.2.22.2.22.2.22.2.2
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TheTheTheThe toptoptoptop covercovercovercover

TheTheTheThe toptoptoptop covercovercovercover

FIGUREFIGUREFIGUREFIGURE 2.2.32.2.32.2.32.2.3 FIGUREFIGUREFIGUREFIGURE 2.2.42.2.42.2.42.2.4

FIGUREFIGUREFIGUREFIGURE 2.22.22.22.2 TIGHTENTIGHTENTIGHTENTIGHTEN THETHETHETHE TOPTOPTOPTOP COVERCOVERCOVERCOVER

c. See figure 2.3, tighten these two clamp nuts as the arrow indicates.

ClampClampClampClamp NutNutNutNut

FIGUREFIGUREFIGUREFIGURE 2.32.32.32.3 TIGHTENTIGHTENTIGHTENTIGHTEN THETHETHETHE CLAMPCLAMPCLAMPCLAMP NUTNUTNUTNUT

B.B.B.B. InstallInstallInstallInstall shelfshelfshelfshelf

See figure 2.4, move the shelf to the relevant position to make its bottom and the marked line of

pillar on the same level. Tighten the pillar stand with crossbeam and tighten the bolts on both sides

of shelf with inner hexagon spanner to ensure the installation of the shelf firmly.

FIGUREFIGUREFIGUREFIGURE 2.42.42.42.4 INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION OFOFOFOF SHELFSHELFSHELFSHELF
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CCCC.... InstallInstallInstallInstall I.V.I.V.I.V.I.V. PolePolePolePole

See figure 2.5, install four panels, the ones with I.V. Pole soft are the front and back panels, and

all panels are installed with the same way.

I.V.I.V.I.V.I.V. PolePolePolePole

I.V.I.V.I.V.I.V. PolePolePolePole

FixedFixedFixedFixed pinpinpinpin 2222

TheTheTheThe covercovercovercover ––––shapeshapeshapeshape nutnutnutnut

FIGUREFIGUREFIGUREFIGURE 2.5.22.5.22.5.22.5.2

FixedFixedFixedFixed pinpinpinpin 1111

FIGUREFIGUREFIGUREFIGURE 2.5.12.5.12.5.12.5.1

FIGUREFIGUREFIGUREFIGURE 2.52.52.52.5 INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION OFOFOFOF I.V.POLEI.V.POLEI.V.POLEI.V.POLE

D.D.D.D. InstallInstallInstallInstall traytraytraytray

See figure 2.6, fix the pin on the pillar with spanner, insert the tray in to the hole of fixed pin and

screw the cover-shape nut.

FixedFixedFixedFixed PinPinPinPin

TheTheTheThe Cover-ShapeCover-ShapeCover-ShapeCover-Shape NutNutNutNut

FIGUREFIGUREFIGUREFIGURE 2.62.62.62.6 INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION OFOFOFOF THETHETHETHE TRAYTRAYTRAYTRAY

E.E.E.E. InsertInsertInsertInsert thethethethe powerpowerpowerpower ccccordordordord

Insert the power cord into the socket of general power supply.

Check the incubator according to the instruction in section 2.3.
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2.32.32.32.3 GENERALGENERALGENERALGENERAL OPERATIONOPERATIONOPERATIONOPERATIONANDANDANDAND FUNCTIONFUNCTIONFUNCTIONFUNCTION TESTINGTESTINGTESTINGTESTING PROCEDURESPROCEDURESPROCEDURESPROCEDURES

WARNINGWARNINGWARNINGWARNING
1.1.1.1. OnceOnceOnceOnce somesomesomesome functionfunctionfunctionfunction ofofofof thethethethe devicedevicedevicedevice lostlostlostlost orororor thethethethe frontfrontfrontfront panelpanelpanelpanel orororor otherotherotherother correlativecorrelativecorrelativecorrelative
devicesdevicesdevicesdevices havehavehavehave faults,faults,faults,faults, pleasepleasepleaseplease stopstopstopstop usingusingusingusing it.it.it.it.
2.2.2.2. ThisThisThisThis checkoutcheckoutcheckoutcheckout procedureprocedureprocedureprocedure relatedrelatedrelatedrelated totototo temperaturetemperaturetemperaturetemperature enableenableenableenable totototo use,use,use,use, onlyonlyonlyonly whenwhenwhenwhen setsetsetset
temperaturetemperaturetemperaturetemperature mustmustmustmust bebebebe higherhigherhigherhigher 3333℃ thanthanthanthan ambientambientambientambient temperature.temperature.temperature.temperature.
3333.... PleasePleasePleasePlease dodododo notnotnotnot damagedamagedamagedamage thethethethe VHAVHAVHAVHA standstandstandstand duringduringduringduring moving.moving.moving.moving. AndAndAndAnd lowerlowerlowerlower thethethethe standstandstandstand totototo thethethethe
lowestlowestlowestlowest positionpositionpositionposition beforebeforebeforebefore movingmovingmovingmoving sosososo thatthatthatthat thethethethe radiantradiantradiantradiant warmerwarmerwarmerwarmer isisisis stable.stable.stable.stable.

Radiant warmer should be only operated by trained personnel which knows familiar about the

general risk of operating the radiant warmer and under the instructions of medical practitioner.

Before using you should proceed the following checking procedure each time.

2.3.12.3.12.3.12.3.1 CHECKCHECKCHECKCHECK THETHETHETHE INTEGRITYINTEGRITYINTEGRITYINTEGRITY OFOFOFOF WARMERWARMERWARMERWARMER

� Make sure that the device has been sterilized;

� Make sure that the panels are locked firmly;

� Make sure that there is no crack or the sharp edge on the panels;

� Make sure that the gel mattress has been used correctly and its surface is kept well;

� Make sure that the tilt mechanism of bed can work properly ;

� Make sure that the needed accessories and other devices are available;

� Make sure that the power cord is connected and is safe; putting it on the panel is forbidden;

� Make sure that the casters are installed well.

Check whether the caster can drop when lifting the radiant warmer 2cm above the ground. The

drop of the caster will cause danger during transporting.

2.3.22.3.22.3.22.3.2 CHECKCHECKCHECKCHECK CONTROLLERCONTROLLERCONTROLLERCONTROLLER

NOTE:NOTE:NOTE:NOTE: MakeMakeMakeMake suresuresuresure thatthatthatthat thethethethe powerpowerpowerpower supplysupplysupplysupply areareareare compatiblecompatiblecompatiblecompatible withwithwithwith thethethethe electricalelectricalelectricalelectrical specificationsspecificationsspecificationsspecifications

lapelledlapelledlapelledlapelled onononon thethethethe warmer,warmer,warmer,warmer, ForForForFor properproperproperproper groundinggroundinggroundinggrounding reliability,reliability,reliability,reliability, connectconnectconnectconnect thethethethe powerpowerpowerpower cordcordcordcord onlyonlyonlyonly

totototo properlyproperlyproperlyproperly groundedgroundedgroundedgrounded 3-wire3-wire3-wire3-wire hospital-gradehospital-gradehospital-gradehospital-grade orororor hospital-usehospital-usehospital-usehospital-use outlet.outlet.outlet.outlet. DoDoDoDo notnotnotnot useuseuseuse

extensionextensionextensionextension cords.cords.cords.cords.

Connect the plug 1 with socket of general power. Connect plug 2 with socket of net power.

1

2
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A.A.A.A. START-UPSTART-UPSTART-UPSTART-UP THETHETHETHE CONTROLLERCONTROLLERCONTROLLERCONTROLLER

Connect the power cord of the base to the electrical source and turn the power of the controller

for HKN-2001 on. Then the device sounds like "di..." and company's label and the system edition will

be displayed. Then self-check will be carried for RAM, SRAM, REAL TIME CLOCK, EEPROM and

communication system by the main body of the device as well as LED indication lights on the board

totally light. After passing the self-check procedure, the device will enter operation and control

interface, or else, the screen indicates the reason for not passing the self-check procedure and

display the words of "Please"Please"Please"Please repairrepairrepairrepair itititit bybybyby professionalprofessionalprofessionalprofessional maintenancemaintenancemaintenancemaintenance man"man"man"man".

Connect the power cord of the base to electrical source and turn on the main power of the

HKN-2001 and the power of the controller. Then the controller sounds like "di..." short-lived. And all

the indicators are light, the device enter into self-check procedure, it will last about 5 seconds. After

passing self-check procedure, the skin temperature setting temperature indicator is in a state (--.-),

the bed temperature setting temperature indicator shows the last setting temperature before

shutdown. At the same time, the skin temperature indicator shows the temperature measured skin

temperature sensor 1 (if the skin temperature sensor 1 has been inserted), bed temperature

indicator shows the temperature measure by bed temperature sensor, the information indicator

shows the current time and the temperature measured by skin temperature sensor 2(if the skin

temperature sensor 2 has been inserted) and the cumulative time of jaundice treatment. The

controller enter into pre-warm mode, the light of pre-warm mode is on.

B.B.B.B.CHECKCHECKCHECKCHECK POWERPOWERPOWERPOWER FAILUREFAILUREFAILUREFAILURE ALARMALARMALARMALARM

Pull off the power cord of whole unit, the Power failure alarm should active, and the ““““POWERPOWERPOWERPOWER””””

light will flash with continuous audible sound.

This operation is used for checking if the power failure is normal or not. Insert the power cord

again after finishing checking.

IMPORTANT:IMPORTANT:IMPORTANT:IMPORTANT: MakeMakeMakeMake suresuresuresure thatthatthatthat thethethethe rechargeablerechargeablerechargeablerechargeable batterybatterybatterybattery isisisis fullfullfullfull beforebeforebeforebefore usage.usage.usage.usage. IfIfIfIf notnotnotnot full,full,full,full, itititit maymaymaymay

causecausecausecause thethethethe powerpowerpowerpower failurefailurefailurefailure withoutwithoutwithoutwithout thethethethe alarmingalarmingalarmingalarming indication.indication.indication.indication. IfIfIfIf full,full,full,full, andandandand theretheretherethere isisisis nononono

anyanyanyany indicationindicationindicationindication afterafterafterafter disconnectingdisconnectingdisconnectingdisconnecting thethethethe mainmainmainmain powerpowerpowerpower supply,supply,supply,supply, pleasepleasepleaseplease referreferreferrefer totototo thethethethe

qualifiedqualifiedqualifiedqualified serviceserviceserviceservice personnel.personnel.personnel.personnel.

C.C.C.C.CHECKCHECKCHECKCHECK HEATERHEATERHEATERHEATER

Control the environment temperature at 21℃ ~ 25℃, and set the skin temperature and mattress

temperature at 35.0℃, and all heat power indicator are on, and heater will output heat completely.

NOTE:NOTE:NOTE:NOTE: WhenWhenWhenWhen thethethethe radiantradiantradiantradiant warmerwarmerwarmerwarmer worksworksworksworks underunderunderunder thethethethe setsetsetset state,state,state,state, andandandand continuecontinuecontinuecontinue thethethethe followingfollowingfollowingfollowing

operationoperationoperationoperation procedure.procedure.procedure.procedure.



SERVICE MANUAL FOR INFANT RADIANT WARMER

2-6 W5

D.D.D.D.CHECKCHECKCHECKCHECK THETHETHETHE SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE ALARMALARMALARMALARM

Inset two skin temperature sensors into the socket of skin sensor 1 and skin sensor 2

separately as the following figure shows (Connecting socket of sensor is located on the left side of

bed), the arrow sigh of the plug should aim to the opening on the sensor socket so that the sensor is

inserted correctly.

SocketSocketSocketSocket ofofofof SkinSkinSkinSkin SensorSensorSensorSensor 1111 SocketSocketSocketSocket ofofofof SkinSkinSkinSkin SensorSensorSensorSensor 2222

SensorSensorSensorSensor socketsocketsocketsocket panelpanelpanelpanel AlarmAlarmAlarmAlarm lightlightlightlight

ArrowArrowArrowArrow OpeningOpeningOpeningOpening OpeningOpeningOpeningOpening

SocketSocketSocketSocket ofofofof SkinSkinSkinSkin SensorSensorSensorSensor 1111 SocketSocketSocketSocket ofofofof SkinSkinSkinSkin SensorSensorSensorSensor 2222

Skin temperature sensor 1: central skin temperature sensor connector

Skin temperature sensor 2: external skin temperature sensor connector

Alarm light: when there is one of the following conditions, the alarm indicator will flash with continues

audible sound.

�The internal independent probe of mattress-temp sensor is failure;

�The mattress over-temp alarm;

�The internal independent probe of skin-temp sensor is failure;

� In baby mode, the skin over-temp alarm;

� If relevant system failure alarm is activated on the device, please stop using it and

hand it over to the qualified person to repair it.

1.1.1.1. InsertInsertInsertInsert orororor pullpullpullpull outoutoutout thethethethe skinskinskinskin sensor,sensor,sensor,sensor, youyouyouyou mustmustmustmust holdholdholdhold thethethethe plugplugplugplug ofofofof skinskinskinskin sensor,sensor,sensor,sensor, pullingpullingpullingpulling

thethethethe leadsleadsleadsleads isisisis forbidden.forbidden.forbidden.forbidden.

2.2.2.2. PleasePleasePleasePlease dodododo notnotnotnot bendbendbendbend thethethethe connectionconnectionconnectionconnection ofofofof sensor.sensor.sensor.sensor.

In baby mode, pull off the skin temperature sensor 1, the sensor failure alarm should active.

Both controller and panel of sensor socket will flash with continues sound, and controller's message

status bar of HKN-2001 will show "SSSSkinkinkinkin temperaturetemperaturetemperaturetemperature SSSSensorensorensorensor FFFFaultaultaultault", and the controller's message

indicator of HKN-2001L will show "SSSSkinkinkinkin temp.temp.temp.temp. ssssensorensorensorensor". Pull off the skin temperature sensor 2, the

sensor 2 will display "--.-", the device is without alarm indication.
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E.E.E.E. CHECKCHECKCHECKCHECK ACCURACYACCURACYACCURACYACCURACY OFOFOFOF SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE SENSORSENSORSENSORSENSOR

Put the skin temperature sensor 1 and the skin temperature sensor 2 together with the mercury

thermograph for the accuracy with ±0.1℃ into the water cup with the temperature as 36℃±0.5℃.

Make the probe of the skin temperature sensor and the mercury ball as closely as possible and stir

enough, then read the value of mercury thermograph. Compare the value of the skin sensor 1and

skin sensor 2, and the deviation must be within 0.3℃.

NOTE:NOTE:NOTE:NOTE: PleasePleasePleasePlease checkcheckcheckcheck againagainagainagain ifififif thethethethe accuracyaccuracyaccuracyaccuracy ofofofof thethethethe skinskinskinskin temperaturetemperaturetemperaturetemperature sensorsensorsensorsensor exceedsexceedsexceedsexceeds thethethethe

permissibilitypermissibilitypermissibilitypermissibility deviation.deviation.deviation.deviation. PleasePleasePleasePlease letletletlet thethethethe professionalprofessionalprofessionalprofessional maintenancemaintenancemaintenancemaintenance manmanmanman serviceserviceserviceservice

machinemachinemachinemachine ifififif thethethethe accuracyaccuracyaccuracyaccuracy thethethethe skinskinskinskin temperaturetemperaturetemperaturetemperature sensorsensorsensorsensor exceedsexceedsexceedsexceeds thethethethe permissibilitypermissibilitypermissibilitypermissibility ofofofof

deviationdeviationdeviationdeviation again.again.again.again.

F.F.F.F. CHECKCHECKCHECKCHECK SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE DEVIATIONDEVIATIONDEVIATIONDEVIATION ALARMALARMALARMALARM

In baby mode, set the skin temperature at 35.0℃, put the skin sensor 1 into the water cup at

37℃, when the temperature indication is more than 36.0℃, the upper deviation alarm should be

active. The alarm indicator of controller will flash with continuous audible sound, the message status

bar of HKN-2001 will display "skinskinskinskin temperaturetemperaturetemperaturetemperature upperupperupperupper deviationdeviationdeviationdeviation" and the information indicator of

HKN-2001L will display "SSSSkinkinkinkin temptemptemptemp.... upperupperupperupper deviationdeviationdeviationdeviation". Set the skin temperature at 35.0℃, put the

skin sensor 1 into the water cup at temperature 33℃, when the temperature indication is lower than

34.0℃, the lower deviation alarm should be active. The alarm indicator of controller will flash with

continuous audible sound, the message status bar of HKN-2001 will display "skinskinskinskin temperaturetemperaturetemperaturetemperature

lowerlowerlowerlower deviationdeviationdeviationdeviation" and the information indicator of HKN-2001L will display "SSSSkinkinkinkin temptemptemptemp.... lowerlowerlowerlower

deviationdeviationdeviationdeviation".

G.G.G.G. CHECKCHECKCHECKCHECK OVER-TEMPERATUREOVER-TEMPERATUREOVER-TEMPERATUREOVER-TEMPERATURE ALARMALARMALARMALARM

In baby mode, put the skin sensor into the water cups at 39.5℃±0.5℃, the over temperature

alarm should active. Both the controller and the panel of sensor socket will alarm with audible sound,

the alarming lights are on. Message status bar will display "skinskinskinskin temperaturetemperaturetemperaturetemperature overoveroverover". （ For

HKN-2001）

In baby mode, put the skin sensor into the water cups at 39.5℃±0.5℃, the over temperature

alarm should active. Both the controller and the panel of sensor socket will alarm with audible sound,

the alarming lights are on. Message status bar will display "SSSSkinkinkinkin temptemptemptemp.... overoveroverover".（For HKN-2001L）

H.H.H.H. CHECKCHECKCHECKCHECK MATTRESSMATTRESSMATTRESSMATTRESS TEMPERATURETEMPERATURETEMPERATURETEMPERATURE DEVIATIONDEVIATIONDEVIATIONDEVIATION ALARMALARMALARMALARM
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Set the mattress temperature at 35.0℃, the mattress temperature raise up, when the mattress

temperature reaches 38.0℃, alarm will occur. The alarm indicator of controller will flash with

continuous audible sound. The message status bar of HKN-2001 will display "MMMMattressattressattressattress

temperaturetemperaturetemperaturetemperature upperupperupperupper deviationdeviationdeviationdeviation" and the information indicator of HKN-2001L will display "MMMMatatatat temptemptemptemp....

upperupperupperupper deviationdeviationdeviationdeviation". Set the mattress temperature at 37.0℃, when the mattress temperature lowers to

34℃, alarm will occur. The alarm indicator of controller will flash with continuous audible sound. The

message status bar of HKN-2001 will display "MMMMattressattressattressattress temperaturetemperaturetemperaturetemperature lowerlowerlowerlower deviationdeviationdeviationdeviation" and the

information indicator of HKN-2001L will display "MMMMatatatat temptemptemptemp.... lowerlowerlowerlower deviationdeviationdeviationdeviation".

I.I.I.I. CHECKCHECKCHECKCHECK MATTRESS-TEMPERATUREMATTRESS-TEMPERATUREMATTRESS-TEMPERATUREMATTRESS-TEMPERATURE OVEROVEROVEROVER ALARMALARMALARMALARM

Keypad is locked. Press set down key and third self-definite function key together, at this time,

all heating indicators are on and the set temperature is no indication, it means the controller has

entered into the mattress over-temp test state. When the mattress display temperature is not over

39.5℃, the over-temp alarm will occur. Both controller and panel of sensor socket will alarm with

audible sound, the alarming lights are on. Message status bar will display "MMMMattressattressattressattress temperaturetemperaturetemperaturetemperature

overoveroverover ".（For HKN-2001）

Press set up key, set down key and mattress temperature key at the same time, all heating

indicator are on and the set temperature is no indication, it means the controller has entered into the

mattress over-temp test state. When the mattress display temperature is not over 39.5℃, the

over-temp alarm will occur. Both controller and the panel of sensor socket will alarm with audible

sound, the alarming lights are on. The information indicator will display "MMMMatatatat temptemptemptemp.... overoveroverover".（For

HKN-2001L）

J.J.J.J. CHECKCHECKCHECKCHECK MANUALMANUALMANUALMANUAL MODEMODEMODEMODEALARMALARMALARMALARM FUNCTIONFUNCTIONFUNCTIONFUNCTION

In manual mode, set the heat output proportion at 50%, after 15min, the checking alarm should

active. The alarm indicator will flash with continuous audible sound. The message status bar of

HKN-2001will display "CheckCheckCheckCheck ManualManualManualManual ModeModeModeMode" and the information indicator of HKN-2001L will

display "checkcheckcheckcheck manualmanualmanualmanual modemodemodemode".

K.K.K.K. CHECKCHECKCHECKCHECK SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE SETTINGSETTINGSETTINGSETTING ALARMALARMALARMALARM FUNCTIONFUNCTIONFUNCTIONFUNCTION

In baby mode, put the skin sensor 1 into the water cup at temperature lower 3.5℃ than the set

temperature for 2min, the setting temperature alarm should be active. The alarm indicator will flash

with continuous audible sound. The message status bar of HKN-2001 will display "checkcheckcheckcheck skinskinskinskin

sensorsensorsensorsensor" and the information indicator of HKN-2001L will also display "CCCCheckheckheckheck skinskinskinskin temp.temp.temp.temp. sensorsensorsensorsensor".

Set the temperature at 36℃, after the device enters into the temperature alarm checkout state,
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put the skin sensor 1 into the water cup at temperature 35.3℃±0.1℃ for 3min, the setting

temperature alarm should be active. The alarm indicator will flash with continuous audible sound.

The message status bar of HKN-2001 will display "checkcheckcheckcheck skinskinskinskin sensorsensorsensorsensor" and the information

indicator of HKN-2001L will also display "CCCCheckheckheckheck skinskinskinskin temp.temp.temp.temp. sensorsensorsensorsensor ".

L.L.L.L. CHECKCHECKCHECKCHECK APGARAPGARAPGARAPGAR TIMERTIMERTIMERTIMER

On the main interface, the keypad is unlocked, press the APGAR, the timer can indicate from 0s,

when the time indicates 50”～1’, 4’50”～5’, 9’50”～10’, it can sound “du…”, at the same time, the

time for APGAR is flashing.（For HKN-2001）

The controller is in normal working condition, press keypad lock key, make the keypad is

unlocked, press the APGAR, the timer can indicate from 0s, when the time indicates 50”～1’, 4’50”～

5’, 9’50”～ 10’, it can sound “du…”, at the same time, the time for APGAR is flashing.（ For

HKN-2001L）

M.M.M.M. CHECKCHECKCHECKCHECK PHOTOTHERAPYPHOTOTHERAPYPHOTOTHERAPYPHOTOTHERAPY INSTALLATIONINSTALLATIONINSTALLATIONINSTALLATION ANDANDANDAND TIMEINGTIMEINGTIMEINGTIMEING

On the phototherapy operating interface, the keypad is unlocked, start up phototherapy by

pressing ON/OFF self-defined function key, accumulative time self-defined key, Message Status Bar

will display phototherapy accumulative time; press current self-defined key, Message Status Bar will

display the current phototherapy time. Press ON/OFF self-defined function key again, the

phototherapy installation will be turned off.（For HKN-2001）

Make the keypad is in unlock condition, press jaundice treatment key, the indication light will be

on and start up phototherapy unit. The current phototherapy time will be displayed in the lower right

corner of information indicator. Press jaundice treatment key again, the phototherapy unit will be

turned off, at the same time, the accumulative time will be displayed in the lower right corner of

information indicator.（For HKN-2001L）

N.N.N.N. CHECKCHECKCHECKCHECK CLOCKCLOCKCLOCKCLOCK

The screen of HKN-2001 of will display the current real time. If the displayed time is not correct,

please reset the time. The setting method is as following:

The time can be indicated year (four figures, the former two are the century, the rest are the

year), month, data, week, hour, minute, second. Press the first self-definite function key, and switch

on the controller, and the controller can enter into the interface in follow figure to set the recording

time of controller.
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Press set self-definite function key, the underlined century can indicate, and then press the

select self-definite function key, the underline can move with the time indication, press the increasing

key or the decreasing key can change the underlined information, after correction, press the store

key to change the time and record the time, press Exit key, the controller can enter into the first

interface.

When HKN-2001L is in the normal working state, the timer indicator display the current running

time, if the indicated time is not accurate, please reset, and the specific setting method is as follows:

Press APGAR timer, at the same time, turn on the controller for 3s, lossen the key when the

indicated setting interface appears.

At this time, Set Temperature indicator shows the setting code, Skin Temperature indicator will

indicate the relevant value (as for setting code, setting item and setting range, please refer to the

following table), the mattress temperature indicator will indicates P002 (it means it has entered into

the setting interface). Operators can choose the setting items by pressing the Calibration key or

mattress temperature key, and press the set up key and set down key to choose the data setting.

After then, press the keypad lock key to store the setting value, or you can press the Silence/Reset

key to store and exit after finishing all setting procedure. If turn off the power supply without pressing

the Silence/Reset key, and this setting is invalid, and system will store the previous setting value.

TIMETIMETIMETIME SETSETSETSET CODECODECODECODE

SETTINGSETTINGSETTINGSETTING CODECODECODECODE INDICATEDINDICATEDINDICATEDINDICATED ITEMITEMITEMITEM SETSETSETSET RANGERANGERANGERANGE

001 The former two figure of year 19 ~20

002 The later two figure of year 00 ~99

003 Month 01 ~12

004 Date 01 ~31

005 Week 01~07（01 means Sunday）

006 Hour 00~23(24hrs)

007 Minute 00~59

008 Second 00~59

O.O.O.O. CHECKCHECKCHECKCHECK ILLUMINATINGILLUMINATINGILLUMINATINGILLUMINATING LAMPLAMPLAMPLAMP

For HKN-2001,on the lamp operating interface with keypad unlocked, turn on / off the work
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lamp by pressing work lamp self-defined key, and turn on / off the night lamp by pressing night lamp

key.

NOTE:NOTE:NOTE:NOTE: DuringDuringDuringDuring operation,operation,operation,operation, nononono mattermattermattermatter whichwhichwhichwhich statusstatusstatusstatus thethethethe devicedevicedevicedevice in,in,in,in, ifififif notnotnotnot pressingpressingpressingpressing anyanyanyany key,key,key,key, afterafterafterafter

50s,50s,50s,50s, thethethethe controllercontrollercontrollercontroller willwillwillwill returnreturnreturnreturn totototo mainmainmainmain interface,interface,interface,interface, andandandand keypadkeypadkeypadkeypad locklocklocklock keykeykeykey willwillwillwill lightlightlightlight outoutoutout asasasas

wellwellwellwell asasasas allallallall keyskeyskeyskeys inininin lockinglockinglockinglocking status.status.status.status.

For HKN-2001L, when the keypad is in unlock condition, press the key of working light, the

working light should on; press this key again, the working light should off. When the keypad is in

unlock condition, press the key of night light, the night light should on; press this key again, the night

light should off.

2.3.32.3.32.3.32.3.3 MECHANICALMECHANICALMECHANICALMECHANICAL EXAMINATIONEXAMINATIONEXAMINATIONEXAMINATION

A.A.A.A. CHECKCHECKCHECKCHECK BASSINETBASSINETBASSINETBASSINET TILTTILTTILTTILT MACHANISMMACHANISMMACHANISMMACHANISM

Pull the handle of the locking handle 1 forward, press handle 2 down or press handle 2 up, then

release the handle to let the bed automatically locks into the selected position. The bed can be tilted

in finely graduated steps. In the normal working position, when the mattress in horizontal or be tilt

±10°, positioning installation will help fixing position.

NOTE:NOTE:NOTE:NOTE: TheTheTheThe mattressmattressmattressmattress maymaymaymay slipslipslipslip atatatat maximummaximummaximummaximum tilt.tilt.tilt.tilt.

BBBB.... CHECKCHECKCHECKCHECK THETHETHETHE ANGLEANGLEANGLEANGLE ADJUSTMENTADJUSTMENTADJUSTMENTADJUSTMENT FUNCTIONFUNCTIONFUNCTIONFUNCTION OFOFOFOF RADIANTRADIANTRADIANTRADIANT HEADHEADHEADHEAD

ProtuberanceProtuberanceProtuberanceProtuberance ofofofof warmwarmwarmwarm modulemodulemodulemodule

Hold protuberance on two sides of warm module, can rotate the heater head toward left or right.

NOTE:NOTE:NOTE:NOTE: ButButButBut onlyonlyonlyonly thethethethe 0000°°°°handlehandlehandlehandle forforforfor locklocklocklock isisisis stable,stable,stable,stable, thethethethe heatheatheatheat ofofofof thethethethe bedbedbedbed isisisis alsoalsoalsoalso even.even.even.even.

C.C.C.C. CHECKCHECKCHECKCHECK THETHETHETHE PANELPANELPANELPANEL

Push and pull the panel and check if the panels are firm or not.

1111 2222
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DDDD.... CHECKCHECKCHECKCHECK I.V.I.V.I.V.I.V. POLEPOLEPOLEPOLE ANDANDANDAND TRAYTRAYTRAYTRAY

Check if the I.V. Pole and tray are tightened or not.

EEEE.... CHECKCHECKCHECKCHECK HEIGHTHEIGHTHEIGHTHEIGHT ADJUSTMENTADJUSTMENTADJUSTMENTADJUSTMENT SYSTEMSYSTEMSYSTEMSYSTEM

To adjust the hight of whole unit by stepping on the pedal as figure shown.

UPUPUPUP DOWNDOWNDOWNDOWN

NOTE:NOTE:NOTE:NOTE: 1.1.1.1. TheTheTheThe maximummaximummaximummaximum loadloadloadload forforforfor heightheightheightheight adjustmentadjustmentadjustmentadjustment isisisis 10101010 kg.kg.kg.kg.

2.2.2.2. HosesHosesHosesHoses andandandand cablescablescablescables shouldshouldshouldshould bebebebe longlonglonglong enoughenoughenoughenough totototo ensureensureensureensure aaaa securesecuresecuresecure connectionconnectionconnectionconnection eveneveneveneven inininin

thethethethe toptoptoptop orororor bottombottombottombottom heightheightheightheight adjustmentadjustmentadjustmentadjustment position.position.position.position.

3.3.3.3. DonDonDonDon’’’’tttt placeplaceplaceplace anyanyanyany objectsobjectsobjectsobjects duringduringduringduring thethethethe processprocessprocessprocess ofofofof adjustment.adjustment.adjustment.adjustment.

4.4.4.4. ThisThisThisThis isisisis anananan intermittentintermittentintermittentintermittent operation.operation.operation.operation. AfterAfterAfterAfter eacheacheacheach raisingraisingraisingraising orororor lowerlowerlowerlower operationoperationoperationoperation isisisis finished,finished,finished,finished,

theretheretherethere shouldshouldshouldshould bebebebe 30-seconds30-seconds30-seconds30-seconds waitingwaitingwaitingwaiting timetimetimetime totototo allowallowallowallow nextnextnextnext operationoperationoperationoperation totototo bebebebe donedonedonedone again.again.again.again.

5.5.5.5. InInInIn orderorderorderorder totototo keepkeepkeepkeep warmerwarmerwarmerwarmer onononon maximummaximummaximummaximum stability,stability,stability,stability, standstandstandstand wheelwheelwheelwheel shouldshouldshouldshould bebebebe loweredloweredloweredlowered totototo

minimumminimumminimumminimum heightheightheightheight beforebeforebeforebefore beingbeingbeingbeing moved.moved.moved.moved.
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SECTIONSECTIONSECTIONSECTION 3333
TECHNICALTECHNICALTECHNICALTECHNICAL INFORMATIONINFORMATIONINFORMATIONINFORMATION

3.13.13.13.1 SPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATION
Specifications for warmer are provided in table 3.1. All specifications maybe changed without

advanced notice. The relation of the equality of temperature, display temperature and skin

temperature may be affected by the change of the mattress inclination, and also something other

warmer requirements nearby.

TABLETABLETABLETABLE 3.13.13.13.1 SPECIFICATIONSSPECIFICATIONSSPECIFICATIONSSPECIFICATIONS

Power requirements…………………………………………………………AC220-230V/50Hz, 900VA
Radiation heater…………………………………………………………………………2X 330W±15W
Mattress heater………………………………………………………………………………130W±20W
Blue light LED…………………………………………………………………………………………10W
Working night…………………………………………………………………………………………20W
Night light………………………………………………………………………………………………8W
Auxiliary mains power output of controller……………………AC220-230V, 50Hz, MAX.current 5A
VHAAuxiliary mains power output of VHA……………………AC220-230V, 50Hz, MAX.current 1A
Protective grounding………………………………………………………………………………＜0.1Ω
Earth leakage surrent………………………………………………………normal condition: ＜0.5mA

Single fault condition: ＜1mA
Patient leakage current……………………………………………………normal condition: ＜0.1mA

Single fault condition: ＜0.5mA
Patient leakage current（mains voltage on the applied par…………Single fault condition: ＜5mA

This equipment belongs to Class I, Type BF applied part, normal device continuously operated.
Temperature control mode………………………………………………………………Pre-warm mode

Manual mode
Skin mode

Temperature control range………………………………………………………………34.5℃~37.5℃
Skin temperature sensor range………………………………………………………………5℃~65℃
The difference value between the temperature measure by skin sensor and control
temperature…………………………………………………………………………………………≤0.5℃
Accuracy of skin temp sensor……………………………………………………………within±0.3℃
Uniformity of bed surface temp……………………………………………………………………≤2℃
The total irradiance of bed effective surface……………………………………………≥1mW/cm2
The highest total irradiance for bilirubin of bed effective surface………………………1.3mW/cm2
The average of total irradiance for bilirubin of bed effective surface………………≥0.8mW/cm2
The uniformity of total irradiance for bilirubin of bed effective surface…………………………＞0.4

Mattress heating
Mattress temperature control range…………………………………………………………25℃～38℃
Mattress temperature indication accuracy………………………………………………………±0.7℃
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TABLETABLETABLETABLE 3.13.13.13.1 SPECIFICATIONSSPECIFICATIONSSPECIFICATIONSSPECIFICATIONS (CONTINUED)(CONTINUED)(CONTINUED)(CONTINUED)

ALARM（See table 3.2）
The internal probe of skin temp sensor fault………………………………skin temp sensor alarm
The internal isolated probe of skin temp sensor fault…………isolated sensor of skin temp alarm
The deviation of the main probe and isolated probe of skin temp sensor is more than
0.8°……………………………………………………………the skin temp sensor differences alarm
The internal probe of mattress temp sensor fault……………………mattress temp sensor alarm
T h e i n t e r n a l i s o l a t e d p r o b e o f m a t t r e s s t e m p s e n s o r
fault………………………………………………………isolated sensor of mattress temp alarm
The deviation of the main probe and isolated probe of mattress temp sensor is more than
0.8°…………………………………………………………mattress temp sensor differences alarm
Skin sensor over-temp alarm…………………………………………………skin over-temp alarm
Mattress sensor over-temp alarm………………………………………mattress over-temp alarm
The upper deviation fault tested by skin sensor………………………skin upper deviation alarm
The lower deviation fault tested by skin sensor…………………………skin lower deviation alarm
The upper deviation fault tested by mattress sensor……………mattress upper deviation alarm
The lower deviation fault tested by mattress sensor………………mattress lower deviation alarm
In baby mode, the temperature measured by skin sensor is lower 0.5 than the setting
temperature, and the deviation alarm does not active……………check skin temp setting alarm
In manual mode, prompting every 15min………………………………………check manual mode
Main CPU internal system failure……………………………………………………system alarm 01
Main CPU internal ROM failure……………………………………………………system alarm 02
Main CPU internal EEPROM failure………………………………………………system alarm 03
Main CPU and auxiliary CPU communication failure……………………………system alarm 04
Auxiliary CPU internal system failure………………………………………………system alarm 05
Auxiliary CPU internal ROM failure…………………………………………………system alarm 06
Auxiliary CPU internal EEPROM failure……………………………………………system alarm 07
Main CPU and independent protection CPU communication failure……………system alarm 08
Independent protection CPU internal failure………………………………………system alarm 09
Independent protection CPU internal ROM failure………………………………system alarm 10
Independent protection CPU internal EEPROM failure……………………………system alarm 11
Radiation heating system failure……………………………………………………system alarm 12
Mattress heating system failure……………………………………………………system alarm 13
Main CPU external ADC failure……………………………………………………system alarm 14
Auxiliary CPU external ADC fault……………………………………………………system alarm 15
independent protection CPU external ADC failure………………………………system alarm 16
SRAM failure…………………………………………………………………………system alarm 17
The clock chip RTC failure…………………………………………………………system alarm 18
Battery failure…………………………………………………………………………system alarm 19
NOTE: For HKN-2001, when system failure, the indicator shows the system alarm content. For

HKN-2001L, when system failure, the indicator shows the system alarm code.
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TABLETABLETABLETABLE 3.13.13.13.1 SPECIFICATIONSSPECIFICATIONSSPECIFICATIONSSPECIFICATIONS（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

Environment temperature（Do not use it outside the prescribed environment）

Operating range……………………………………………………………………………18℃～30℃

Storage range……………………………………………………………………………-20℃～+55℃

Environment humidity

Operating range……………………………………………………………………………30%～75%

Storage range………………………………………………………………………………………≤93%

Atmospheric pressure

Operating atmospheric pressure range…………………………………………700hPa～1060hPa

Shipment and storage atmospheric pressure range……………………………500hPa～1060hPa

Air velocity

Ambient air velocity……………………………………………………………………………＜0.3m/s

Other specification

APGAR Timer……………………………………………………………Give sound indication when

reach 50’’~1’, 4’ 50’’~5’, 9’ 50’’~10’

The lifetime of product……………………………………………………………………………8years

（ The lifetime of product means the period from sell-by date to the date of discarding as

useless）

Silence/Reset key

Press it once to start the silence function, press it twice to start the reset function

Silence…………………………………………………………can cancel the alarm sound for 4 min

During the period of silence, if there is other fault occurs, the silence will be cancelled.

Reset……………………………………………can cancel the alarm and back to the setting state
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TABLETABLETABLETABLE 3.13.13.13.1 SPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

Wavelength range from 320nm to 550nm, the wavelength interval is 5nm as shown in chart

UUUUnit:nit:nit:nit: W/mW/mW/mW/m2222

thethethethe calibrationcalibrationcalibrationcalibration curvecurvecurvecurve ofofofof measuringmeasuringmeasuringmeasuring equipmentequipmentequipmentequipment

0000

0.20.20.20.2

0.40.40.40.4

0.60.60.60.6

0.80.80.80.8

1111

1.21.21.21.2

390390390390 430430430430 470470470470 510510510510 550550550550

λ（nm）

s（λ）
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3.23.23.23.2 WORKINGWORKINGWORKINGWORKING PRINCIPLEPRINCIPLEPRINCIPLEPRINCIPLE
3.2.13.2.13.2.13.2.1 PREFACEPREFACEPREFACEPREFACE

This section includes the explanation of the function of the device and details of the working

theory. You can see the control system charts in figure 3.2, 3.3 and 3.4.

HeatingHeatingHeatingHeating outputoutputoutputoutput controlcontrolcontrolcontrol underunderunderunder pre-warmpre-warmpre-warmpre-warm mode:mode:mode:mode: the output power of heater can work

according to the internal setting data of warmer;

HeatingHeatingHeatingHeating outputoutputoutputoutput controlcontrolcontrolcontrol underunderunderunder manualmanualmanualmanual mode:mode:mode:mode: the output power of heater can work

according to the heating ratio set by operator, without the influence of baby temperature;

HeatingHeatingHeatingHeating outputoutputoutputoutput controlcontrolcontrolcontrol underunderunderunder babybabybabybaby mode:mode:mode:mode: servo control the heater according to the baby

temperature;

HeatingHeatingHeatingHeating outputoutputoutputoutput controlcontrolcontrolcontrol ofofofof bassinet:bassinet:bassinet:bassinet: the bed surface temperature is realized in the radiation

system shown in figure 3.1. Servo control the heater of bassinet according to the bed temperature

measured by bed temperature sensor.

FIGUREFIGUREFIGUREFIGURE 3.13.13.13.1 RADIATIONRADIATIONRADIATIONRADIATION PRINCIPLEPRINCIPLEPRINCIPLEPRINCIPLE
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FIGUREFIGUREFIGUREFIGURE 3.33.33.33.3 CONTROLCONTROLCONTROLCONTROL SKETCHSKETCHSKETCHSKETCH MAPMAPMAPMAP
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External interruption 0

Timer 0 interruption

External interruption 1

Serial mouth interruption

FIGUREFIGUREFIGUREFIGURE 3.43.43.43.4 PROGRAMPROGRAMPROGRAMPROGRAM FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART
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3.2.23.2.23.2.23.2.2 TEMPERATURETEMPERATURETEMPERATURETEMPERATURE CONTROLCONTROLCONTROLCONTROL

The temperature control is according to the comparison results between the actual

temperature tested by skin temperature sensor and setting temperature to adjust. This device has

three control modes: pre-warm mode, manual mode and baby mode. Different control mode, the

temperature control heating mode is not same. The users can choose the control mode they

wished through the operation button on the front panel of controller.

Pre-warmPre-warmPre-warmPre-warm mode:mode:mode:mode: system output the heat according the procedure provision, after running a

period of time, the system output the heat at 30% proportion to maintain the bed surface

temperature until the mode is changed.

ManualManualManualManual mode:mode:mode:mode: system output the heat at a fixed proportion to the set value by users. Make

the bed surface temperature reached to the value they hoped. In order to make the patient's

temperature recovered. System defaulted heating output ratio is 30%.

BabyBabyBabyBaby mode:mode:mode:mode: system adjust the heating output ratio according to the comparison results

between the actual temperature tested by skin temperature sensor and setting temperature. In

order to make the patients to maintain thermal equilibrium.

BedBedBedBed temperaturetemperaturetemperaturetemperature control:control:control:control: system adjust the heating output ratio according to the

comparison results between the temperature tested by bed temperature sensor and setting

temperature. In order to make the patients to maintain thermal equilibrium.

3.33.33.33.3 ALARMALARMALARMALARM

Alarms are used for monitoring the working state of device and temperature control system.

Once the device is working, the system will check the system working condition automatically

through the procedure of alarm checking. When the parameters detected by equipment calibration

procedure is abnormal, it will give the corresponding sound and light alarm prompt. Table 3.2 and

table 3.3 provided the relevant alarm information and related description for HKN-2001,

HKN-2001L respectively.
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TABLETABLETABLETABLE 3.23.23.23.2 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

PowerPowerPowerPower failurefailurefailurefailure alarmalarmalarmalarm
Alarm will come with flashing indicator and constant audible
alarm when main power of warmer fail or power cord
accidentally disconnect with receptacles.

SensorSensorSensorSensor
failurefailurefailurefailure alarmalarmalarmalarm

““““SkinSkinSkinSkin temptemptemptemp
SensorSensorSensorSensor FaultFaultFaultFault””””

In baby mode, if short-circuit or open-circuit or bad
connection occurs on the inner main probe of skin
temperature sensor 1, the alarm will happen, the alarm light
flashes constantly with audible alarm. At this time, the heater
of warmer module will stop working, and can cancel the
alarm sound for 4min by pressing silence/reset key. It can
reset automatically if the failure is not exist.

““““IsolatedIsolatedIsolatedIsolated SkinSkinSkinSkin
temptemptemptemperatureeratureeratureerature
SensorSensorSensorSensor FaultFaultFaultFault””””

If short-circuit or open-circuit or bad connection occurs on
the inner independent probe of skin temperature sensor 1,
the alarm will happen. The alarm light will flash constantly
with audible alarm on both the controller and the panel of
sensor socket. At this time, the heater of warmer module will
stop working, and can cancel the alarm sound for 4min by
pressing silence/reset key. It can reset automatically if the
failure is not exist.

““““SkinSkinSkinSkin
temptemptemptemperatureeratureeratureerature

SensorSensorSensorSensor
differencedifferencedifferencedifference
FaultFaultFaultFault””””

In baby mode, if the deviation of baby temperature of two
probes inside of skin temperature sensor is more than 0.8℃,
the "sensor" alarm with audible and visual will active. At this
time, the heater of warmer module will stop working, and can
cancel the alarm sound for 4min by pressing silence/reset
key. It can reset automatically if the failure is not exist.

““““MattressMattressMattressMattress
temperaturetemperaturetemperaturetemperature
SensorSensorSensorSensor FaultFaultFaultFault””””

If short-circuit or open-circuit or bad connection occurs on
the inner main probe of Mattress sensor, the alarm will
happen, the alarm light flashes constantly with audible
alarm. At this time, the heater of mattress will stop working,
and can cancel the alarm sound for 4min by pressing
silence/reset key. It can reset automatically if the failure is
not exist.

““““IsolatedIsolatedIsolatedIsolated
MattressMattressMattressMattress

temperaturetemperaturetemperaturetemperature
SensorSensorSensorSensor FaultFaultFaultFault””””

If short-circuit or open-circuit or bad connection occurs on
the inner independent probe of mattress temperature sensor
1, the alarm will happen. The alarm light will flash constantly
with audible alarm on both the controller and the panel of
sensor socket. At this time, the heater of mattress will stop
working, and can cancel the alarm sound for 4min by
pressing silence/reset key. It can reset automatically if the
failure is not exist.
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TABLETABLETABLETABLE 3.23.23.23.2 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

Sensor failure
alarm

““““MattressMattressMattressMattress
temperaturetemperaturetemperaturetemperature

SensorSensorSensorSensor
differencedifferencedifferencedifference
FaultFaultFaultFault””””

If the deviation of baby temperature of two probes inside of
skin temperature sensor is more than 0.8℃, the alarm with
audible and visual will active. At this time, the heater of
mattress will stop working, and can cancel the alarm sound
for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.

Over
temperature

alarm

““““SkinSkinSkinSkin

temperaturetemperaturetemperaturetemperature

overoveroverover””””

If the temperature measured by the skin temperature
sensor 1 or skin temperature sensor 2 is too high but no
more than 40.0℃, the alarm will happen. The alarm light
flashes constantly with audible alarm on both the controller
and the panel of sensor socket. At this time, the heater of
warmer module will stop working, and can cancel the alarm
sound for 4min by pressing silence/reset key. It should be
hand-reset if the failure is not exist.

““““MattressMattressMattressMattress

temperaturetemperaturetemperaturetemperature

overoveroverover””””

If the temperature measured by mattress temperature
sensor is more than 39.5℃, the alarm will happen. The
alarm light flashes constantly with audible alarm on both
the controller and the panel of sensor socket. At this time,
the heater of mattress will stop working, and can cancel the
alarm sound for 4min by pressing silence/reset key. It
should be hand-reset if the failure is not exist.

Deviation alarm

““““skinskinskinskin

temperaturetemperaturetemperaturetemperature

upperupperupperupper

deviationdeviationdeviationdeviation ””””

If the temperature of skin temperature sensor 1 1.0℃ more
than the set value 1.0℃, the alarm will happen, the alarm
light flashes constantly with audible sound. At this time, the
heater of warmer module will stop working, and can cancel
the alarm sound for 4min by pressing silence/reset key. It
can reset automatically if the failure is not exist.

““““skinskinskinskin

temperaturetemperaturetemperaturetemperature

lowerlowerlowerlower

deviationdeviationdeviationdeviation””””

If the temperature of skin temperature sensor 1 1.0℃ less
than the set value, the alarm will happen, the alarm light
flashes constantly with audible alarm. The heater of
warmer module will continue to work when the failure
occurs, and can cancel the alarm sound for 4min by
pressing silence/reset key. It can reset automatically if the
failure is not exist.
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TABLETABLETABLETABLE 3.23.23.23.2 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm categorycategorycategorycategory
AlarmAlarmAlarmAlarm

informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

DeviationDeviationDeviationDeviation
AlarmAlarmAlarmAlarm

““““MattressMattressMattressMattress
temperaturetemperaturetemperaturetemperature

upperupperupperupper
deviationdeviationdeviationdeviation””””

If the mattress temperature indication 3.0℃ more than the
set value, the alarm will happen, the alarm light flashes
constantly with audible alarm. At this time, the heater of
mattress will stop working, and can cancel the alarm sound
for 4min by pressing silence/reset key. It should be
hand-reset if the failure is not exist.

““““MattressMattressMattressMattress
temperaturetemperaturetemperaturetemperature

lowerlowerlowerlower
deviationdeviationdeviationdeviation””””

If the mattress temperature indication 3.0℃ less than the
set value, the alarm will happen, the alarm light flashes
constantly with audible alarm. The heater of mattress will
continue to work when the failure occurs, and can cancel
the alarm sound for 4min by pressing silence/reset key. It
can reset automatically if the failure is not exist.

SettingSettingSettingSetting AlarmAlarmAlarmAlarm
““““CheckCheckCheckCheck skinskinskinskin
sensorsensorsensorsensor””””

In baby mode, when the temperature measured by skin
sensor 1 is lower 0.5℃ than the setting temperature. The
"set" alarm with audible and visual will active after 2min. At
this time, the heater of warmer module will stop working,
and can cancel the alarm sound for 4min by pressing
silence/reset key. It can reset automatically if the failure is
not exist.

In baby mode, the device has entered into the steady
temperature condition because of the accidental or
unreasonable out of the steady temperature condition, and
it will not enter into this condition in 3min without "H/L"
alarm, the "set" alarm with audible and visual will active. At
this time, the heater of warmer module will stop working,
and can cancel the alarm sound for 4min by pressing
silence/reset key,. It can reset automatically if the failure is
not exist.

CheckingCheckingCheckingChecking
AlarmAlarmAlarmAlarm

““““CheckCheckCheckCheck
ManualManualManualManual ModeModeModeMode””””

In manual mode, the "check" alarm will audible and visual
will active every 15min. The heater continue to work when
alarming, and can cancel the alarm sound for 4min by
pressing silence/reset key. The heat output will be limited to
30% automatically if not press silence/reset key.

SystemSystemSystemSystem alarmalarmalarmalarm

““““InternalInternalInternalInternal
SystemSystemSystemSystem ofofofof
mainmainmainmain MCUMCUMCUMCU
FaultFaultFaultFault””””

Reading and writing mistakes of the internal RAM, XRAM of
main CPU or internal operation mistake of ALU or model
testing storage mistake. Alarm start, the heater of mattress
and warmer module are off, stop heating, the alarm
indication light of the controller is on.
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TABLETABLETABLETABLE 3.23.23.23.2 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm categorycategorycategorycategory
AlarmAlarmAlarmAlarm

informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

SystemSystemSystemSystem alarmalarmalarmalarm

““““ROMROMROMROM ofofofof mainmainmainmain
MCUMCUMCUMCU FaultFaultFaultFault””””

Main CPU internal program memory testing found
mistakes, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of
the controller is on.

““““EEPROMEEPROMEEPROMEEPROM ofofofof
mainmainmainmain MCUMCUMCUMCU FaultFaultFaultFault””””

Reading and writing mistake of the internal EEPROM of
the main CPU, alarm start, the heater of mattress and
warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““CommunicationCommunicationCommunicationCommunication
withwithwithwith assistantassistantassistantassistant
MCUMCUMCUMCU FaultFaultFaultFault””””

Auxiliary CPU communication failure, alarm start, the
heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““InternalInternalInternalInternal SystemSystemSystemSystem
ofofofof assistantassistantassistantassistant MCUMCUMCUMCU

FaultFaultFaultFault””””

Reading and writing mistake of the internal RAM of the
auxiliary CPU, alarm start, the heater of mattress and
warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““ROMROMROMROM ofofofof
assistantassistantassistantassistant MCUMCUMCUMCU

FaultFaultFaultFault””””

Auxiliary CPU internal ROM used for storage program
detection found mistake, alarm start, the heater of
mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

““““EEPROMEEPROMEEPROMEEPROM ofofofof
assistantassistantassistantassistant MCUMCUMCUMCU

FaultFaultFaultFault””””

Reading and writing mistake of the internal EEPROM of
the auxiliary CPU, alarm start, the heater of mattress
and warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““CommunicationCommunicationCommunicationCommunication
withwithwithwith protectprotectprotectprotect MCUMCUMCUMCU

FaultFaultFaultFault””””

Protection CPU communication failure, alarm start, the
heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““InternalInternalInternalInternal SystemSystemSystemSystem
ofofofof protectprotectprotectprotect MCUMCUMCUMCU

FaultFaultFaultFault””””

Reading and writing mistakes of the internal RAM 、

XRAM of protection CPU or internal operation mistake of
ALU or model testing storage mistake. Alarm start, the
heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““ROMROMROMROM ofofofof protectprotectprotectprotect
MCUMCUMCUMCU FaultFaultFaultFault””””

Protection CPU internal ROM used for storage program
detection found mistake, alarm start, the heater of
mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.



SERVICE MANUAL FOR INFANT RADIANT WARMER

3-13
W5

TABLETABLETABLETABLE 3.23.23.23.2 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm categorycategorycategorycategory
AlarmAlarmAlarmAlarm

informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

SystemSystemSystemSystem alarmalarmalarmalarm

““““EEPROMEEPROMEEPROMEEPROM ofofofof
protectprotectprotectprotect MCUMCUMCUMCU

FaultFaultFaultFault””””

Reading and writing mistake of the internal EEPROM of the
protection CPU, alarm start, the heater of mattress and
warmer module are off, stop heating, the alarm indication
light of the controller is on.

““““RadiantRadiantRadiantRadiant
HeaterHeaterHeaterHeater SystemSystemSystemSystem

FaultFaultFaultFault””””

System self-check, heater circuit of warmer module
inspection found mistake, alarm start, the heater of
mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

““““MattressMattressMattressMattress
HeaterHeaterHeaterHeater SystemSystemSystemSystem

FaultFaultFaultFault””””

System self-check, mattress heater circuit inspection found
mistake, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““ADCADCADCADC 1111 FaultFaultFaultFault””””
Main CPU external ADC testing mistake, alarm start, the
heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““ADCADCADCADC 2222 FaultFaultFaultFault””””
Auxiliary CPU external ADC testing mistake, alarm start,
the heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““ADCADCADCADC 3333 FaultFaultFaultFault””””
Protection CPU external ADC testing mistake, alarm start,
the heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““SRAMSRAMSRAMSRAM FaultFaultFaultFault””””
System self-check, SRAM detection fault, alarm start, the
heater of mattress and warmer module are off, stop
heating, the alarm indication light of the controller is on.

““““RealRealRealReal TimeTimeTimeTime
ClockClockClockClock FaultFaultFaultFault””””

System internal real clock RTC fault or accuracy is not
accurate, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““BatteryBatteryBatteryBattery
FaultFaultFaultFault””””

If short-circuit or open-circuit or bad connection occurs on
the internal rechargeable battery of the controller, alarm
start, the heater of mattress and warmer module are off,
stop heating, the alarm indication light of the controller is
on.

NOTENOTENOTENOTE:::: 1111.... ““““SystemSystemSystemSystem isisisis self-checkself-checkself-checkself-check……”……”……”……”meansmeansmeansmeans thethethethe controllercontrollercontrollercontroller isisisis inininin thethethethe processprocessprocessprocess ofofofof systemsystemsystemsystem
self-test.self-test.self-test.self-test.
2.2.2.2. IfIfIfIf checkingcheckingcheckingchecking alarmalarmalarmalarm active,active,active,active, andandandand thethethethe operatoroperatoroperatoroperator doesn'tdoesn'tdoesn'tdoesn't presspresspresspress thethethethe silence/resetsilence/resetsilence/resetsilence/reset key,key,key,key,
thethethethe heaterheaterheaterheater outputoutputoutputoutput willwillwillwill bebebebe limitedlimitedlimitedlimited totototo 30%30%30%30% automatically.automatically.automatically.automatically. ThisThisThisThis doesdoesdoesdoes notnotnotnot meanmeanmeanmean theretheretherethere isisisis
somethingsomethingsomethingsomething wrongwrongwrongwrong withwithwithwith thethethethe equipment,equipment,equipment,equipment, butbutbutbut forforforfor givinggivinggivinggiving aaaa hinthinthinthint thatthatthatthat thethethethe operatoroperatoroperatoroperator shouldshouldshouldshould
checkcheckcheckcheck andandandand monitormonitormonitormonitor thethethethe bodybodybodybody temperaturetemperaturetemperaturetemperature ofofofof patient.patient.patient.patient.
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TABLETABLETABLETABLE 3.3.3.3.3333 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATION ANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

PowerPowerPowerPower failurefailurefailurefailure alarmalarmalarmalarm
Alarm will come with flashing indicator and constant audible
alarm when main power of warmer fail or power cord
accidentally disconnect with receptacles.

SensorSensorSensorSensor
failurefailurefailurefailure
alarmalarmalarmalarm

““““SkinSkinSkinSkin temptemptemptemp....
ssssensorensorensorensor””””

In baby mode, if short-circuit or open-circuit or bad connection
occurs on the inner main probe of skin temperature sensor 1,
the alarm will happen, the alarm light flashes constantly with
audible alarm. At this time, the heater of warmer module will stop
working, and can cancel the alarm sound for 4min by pressing
silence/reset key. It can reset automatically if the failure is not
exist.

““““IsolatedIsolatedIsolatedIsolated SkinSkinSkinSkin
temptemptemptemp.... ssssensorensorensorensor””””

If short-circuit or open-circuit or bad connection occurs on the
inner independent probe of skin temperature sensor 1, the alarm
will happen. The alarm light will flash constantly with audible
alarm on both the controller and the panel of sensor socket. At
this time, the heater of warmer module will stop working, and
can cancel the alarm sound for 4min by pressing silence/reset
key. It can reset automatically if the failure is not exist.

““““SkinSkinSkinSkin temptemptemptemp....
ssssensorensorensorensor diffdiffdiffdiff....””””

In baby mode, if the deviation of baby temperature of two probes
inside of skin temperature sensor is more than 0.8℃, the
"sensor" alarm with audible and visual will active. At this time,
the heater of warmer module will stop working, and can cancel
the alarm sound for 4min by pressing silence/reset key. It can
reset automatically if the failure is not exist.

““““MatMatMatMat temptemptemptemp....

ssssensorensorensorensor””””

If short-circuit or open-circuit or bad connection occurs on the
inner main probe of Mattress sensor, the alarm will happen, the
alarm light flashes constantly with audible alarm. At this time, the
heater of mattress will stop working, and can cancel the alarm
sound for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.

““““IsolatedIsolatedIsolatedIsolated MatMatMatMat

temptemptemptemp.... ssssensorensorensorensor””””

If short-circuit or open-circuit or bad connection occurs on the
inner independent probe of mattress temperature sensor 1, the
alarm will happen. The alarm light will flash constantly with
audible alarm on both the controller and the panel of sensor
socket. At this time, the heater of mattress will stop working, and
can cancel the alarm sound for 4min by pressing silence/reset
key. It can reset automatically if the failure is not exist.

““““MatMatMatMat tetetetempmpmpmp....

ssssensorensorensorensor diffdiffdiffdiff....””””

If the deviation of baby temperature of two probes inside of skin
temperature sensor is more than 0.8℃, the alarm with audible
and visual will active. At this time, the heater of mattress will stop
working, and can cancel the alarm sound for 4min by pressing
silence/reset key. It can reset automatically if the failure is not
exist.
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TABLETABLETABLETABLE 3.3.3.3.3333 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATIONANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

Over-tempOver-tempOver-tempOver-temp
alarmalarmalarmalarm

““““SkinSkinSkinSkin temptemptemptemp....

overoveroverover””””

If the temperature measured by the skin temperature sensor 1
or skin temperature sensor 2 is too high but no more than
40.0℃, the alarm will happen. The alarm light flashes
constantly with audible alarm on both the controller and the
panel of sensor socket. At this time, the heater of warmer
module will stop working, and can cancel the alarm sound for
4min by pressing silence/reset key. It should be hand-reset if
the failure is not exist.

““““MatMatMatMat temptemptemptemp....

overoveroverover””””

If the temperature measured by mattress temperature sensor
is more than 39.5℃, the alarm will happen. The alarm light
flashes constantly with audible alarm on both the controller
and the panel of sensor socket. At this time, the heater of
mattress will stop working, and can cancel the alarm sound for
4min by pressing silence/reset key. It should be hand-reset if
the failure is not exist.

DeviationDeviationDeviationDeviation
alarmalarmalarmalarm

““““SSSSkinkinkinkin temptemptemptemp

upperupperupperupper

deviationdeviationdeviationdeviation””””

If the temperature of skin temperature sensor 1 1.0℃ more
than the set value 1.0℃, the alarm will happen, the alarm light
flashes constantly with audible sound. At this time, the heater
of warmer module will stop working, and can cancel the alarm
sound for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.

““““SSSSkinkinkinkin temptemptemptemp

lowerlowerlowerlower

deviationdeviationdeviationdeviation””””

If the temperature of skin temperature sensor 1 1.0℃ less than
the set value, the alarm will happen, the alarm light flashes
constantly with audible alarm. The heater of warmer module
will continue to work when the failure occurs, and can cancel
the alarm sound for 4min by pressing silence/reset key. It can
reset automatically if the failure is not exist.

““““MatMatMatMat temptemptemptemp
upperupperupperupper

deviationdeviationdeviationdeviation””””

If the mattress temperature indication 3.0℃ more than the set
value, the alarm will happen, the alarm light flashes constantly
with audible alarm. At this time, the heater of mattress will stop
working, and can cancel the alarm sound for 4min by pressing
silence/reset key. It should be hand-reset if the failure is not
exist.

““““MatMatMatMat temptemptemptemp lowerlowerlowerlower
deviationdeviationdeviationdeviation””””

If the mattress temperature indication 3.0℃ less than the set
value, the alarm will happen, the alarm light flashes constantly
with audible alarm. The heater of mattress will continue to
work when the failure occurs, and can cancel the alarm sound
for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.
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TABLETABLETABLETABLE 3.3.3.3.3333 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM INFORMATIONINFORMATIONINFORMATIONINFORMATIONANDANDANDAND RELATEDRELATEDRELATEDRELATED DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

SettingSettingSettingSetting
AlarmAlarmAlarmAlarm

““““CheckCheckCheckCheck SSSSkinkinkinkin
temptemptemptemp.... sensorsensorsensorsensor””””

In baby mode, when the temperature measured by skin sensor 1
is lower 0.5℃ than the setting temperature. The alarm with
audible and visual will active after 2min. At this time, the heater
of warmer module will stop working, and can cancel the alarm
sound for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.

In baby mode, the device has entered into the steady
temperature condition because of the accidental or
unreasonable out of the steady temperature condition, and it will
not enter into this condition in 3min without "H/L" alarm, the "set"
alarm with audible and visual will active. At this time, the heater
of warmer module will stop working, and can cancel the alarm
sound for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.

CheckingCheckingCheckingChecking
AlarmAlarmAlarmAlarm

““““CCCCheckheckheckheck mmmmanualanualanualanual
mmmmodeodeodeode””””

In manual mode, the "check" alarm will audible and visual will
active every 15min. The heater continue to work when alarming,
and can cancel the alarm sound for 4min by pressing
silence/reset key. The heat output will be limited to 30%
automatically if not press silence/reset key.

SystemSystemSystemSystem
alarmalarmalarmalarm

““““systemsystemsystemsystem alarmalarmalarmalarm
00001111””””

Reading and writing mistakes of the internal RAM、XRAM of
main CPU or internal operation mistake of ALU or model testing
storage mistake. Alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00002222””””

Main CPU internal program memory testing found mistakes,
alarm start, the heater of mattress and warmer module are off,
stop heating, the alarm indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00003333””””

Reading and writing mistake of the internal EEPROM of the
main CPU, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00004444””””

Auxiliary CPU communication failure, alarm start, the heater of
mattress and warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00005555””””

Reading and writing mistake of the internal RAM of the auxiliary
CPU, alarm start, the heater of mattress and warmer module are
off, stop heating, the alarm indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00006666””””

Auxiliary CPU internal ROM used for storage program detection
found mistake, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.
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AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

SystemSystemSystemSystem
alarmalarmalarmalarm

““““systemsystemsystemsystem alarmalarmalarmalarm
00007777””””

Reading and writing mistake of the internal EEPROM of the
auxiliary CPU, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00008888””””

Protection CPU communication failure, alarm start, the heater of
mattress and warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
00009999””””

Reading and writing mistakes of the internal RAM、XRAM of
protection CPU or internal operation mistake of ALU or model
testing storage mistake. Alarm start, the heater of mattress and
warmer module are off, stop heating, the alarm indication light of
the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
10101010””””

Protection CPU internal ROM used for storage program
detection found mistake, alarm start, the heater of mattress and
warmer module are off, stop heating, the alarm indication light of
the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
11111111””””

Reading and writing mistake of the internal EEPROM of the
protection CPU, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
12121212””””

System self-check, heater circuit of warmer module inspection
found mistake, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
13131313””””

System self-check, mattress heater circuit inspection found
mistake, alarm start, the heater of mattress and warmer module
are off, stop heating, the alarm indication light of the controller is
on.

““““systemsystemsystemsystem alarmalarmalarmalarm
14141414””””

Main CPU external ADC testing mistake, alarm start, the heater
of mattress and warmer module are off, stop heating, the alarm
indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
15151515””””

Auxiliary CPU external ADC testing mistake, alarm start, the
heater of mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
16161616””””

Protection CPU external ADC testing mistake, alarm start, the
heater of mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
17171717””””

System self-check, SRAM detection fault, alarm start, the heater
of mattress and warmer module are off, stop heating, the alarm
indication light of the controller is on.
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AlarmAlarmAlarmAlarm
categorycategorycategorycategory

AlarmAlarmAlarmAlarm
informationinformationinformationinformation
displaydisplaydisplaydisplay

DetailedDetailedDetailedDetailed descriptiondescriptiondescriptiondescription

SystemSystemSystemSystem
alarmalarmalarmalarm

““““systemsystemsystemsystem alarmalarmalarmalarm
18181818””””

System internal real clock RTC fault or accuracy is not accurate,
alarm start, the heater of mattress and warmer module are off,
stop heating, the alarm indication light of the controller is on.

““““systemsystemsystemsystem alarmalarmalarmalarm
19191919””””

If short-circuit or open-circuit or bad connection occurs on the
internal rechargeable battery of the controller, alarm start, the
heater of mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

NOTENOTENOTENOTE：：：：1111.... IfIfIfIf checkingcheckingcheckingchecking alarmalarmalarmalarm active,active,active,active, andandandand thethethethe operatoroperatoroperatoroperator doesn'tdoesn'tdoesn'tdoesn't presspresspresspress thethethethe silence/resetsilence/resetsilence/resetsilence/reset key,key,key,key,
thethethethe heaterheaterheaterheater outputoutputoutputoutput willwillwillwill bebebebe limitedlimitedlimitedlimited totototo 30%30%30%30% automatically.automatically.automatically.automatically. ThisThisThisThis doesdoesdoesdoes notnotnotnot meanmeanmeanmean theretheretherethere
isisisis somethingsomethingsomethingsomething wrongwrongwrongwrong withwithwithwith thethethethe equipment,equipment,equipment,equipment, butbutbutbut forforforfor givinggivinggivinggiving aaaa hinthinthinthint thatthatthatthat thethethethe operatoroperatoroperatoroperator
shouldshouldshouldshould checkcheckcheckcheck andandandand monitormonitormonitormonitor thethethethe bodybodybodybody temperaturetemperaturetemperaturetemperature ofofofof patient.patient.patient.patient.
2222.... TheTheTheThe classclassclassclass ofofofof systemsystemsystemsystem alarmalarmalarmalarm isisisis arrangedarrangedarrangedarranged accordingaccordingaccordingaccording totototo thethethethe serialserialserialserial numbernumbernumbernumber ofofofof thethethethe
alarmalarmalarmalarm code,code,code,code, thethethethe largerlargerlargerlarger thethethethe serialserialserialserial number,number,number,number, thethethethe lowerlowerlowerlower thethethethe class,class,class,class, whenwhenwhenwhen manymanymanymany failurefailurefailurefailure
occur,occur,occur,occur, thethethethe superiorsuperiorsuperiorsuperior classclassclassclass willwillwillwill alarmalarmalarmalarm first.first.first.first.
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SECTIONSECTIONSECTIONSECTION 4444
CLEANINGCLEANINGCLEANINGCLEANINGANDANDANDAND MAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE

4.14.14.14.1 GENERALGENERALGENERALGENERAL
This section provides cleaning and maintenance instructions of the warmer.

4.24.24.24.2 CLEANINGCLEANINGCLEANINGCLEANING

WARNINGWARNINGWARNINGWARNING

PleasePleasePleasePlease cutcutcutcut offoffoffoff thethethethe mainmainmainmain powerpowerpowerpower connectionconnectionconnectionconnection andandandand turnturnturnturn offoffoffoff allallallall switchesswitchesswitchesswitches beforebeforebeforebefore cleaning.cleaning.cleaning.cleaning.

This device must be cleaned and sterilized for the first time after purchasing, or it is used for

one week.

4.2.14.2.14.2.14.2.1 DISASSEMBLYDISASSEMBLYDISASSEMBLYDISASSEMBLY BEFOREBEFOREBEFOREBEFORE CLEANINGCLEANINGCLEANINGCLEANING

A. Take out the skin temperature sensor from the temperature controller.

B. Take out the mattress and the transfusion soft mat from the bassinet.

C. Please disassemble the panel from the bassinet.

See figure 4.1.1, pull the panel as the direction of the arrow and then turn it out to the vertical

position. According to the figure 4.1.2 indicates, carry the panel away as the direction of the arrow,

and then you can remove the panel.

FIGUREFIGUREFIGUREFIGURE 4.1.14.1.14.1.14.1.1 FIGUREFIGUREFIGUREFIGURE 4.1.24.1.24.1.24.1.2

NOTE:NOTE:NOTE:NOTE: 1.1.1.1. TotalTotalTotalTotal 4444 piecespiecespiecespieces panels,panels,panels,panels, thethethethe panelpanelpanelpanel withwithwithwith groovegroovegroovegroove isisisis thethethethe backbackbackback panel.panel.panel.panel.

2.2.2.2. MakeMakeMakeMake thethethethe bassinetbassinetbassinetbassinet titititiltltltlt whenwhenwhenwhen installinginstallinginstallinginstalling thethethethe backbackbackback panel.panel.panel.panel.

4.2.24.2.24.2.24.2.2 CLEANINGCLEANINGCLEANINGCLEANING PROCEDUREPROCEDUREPROCEDUREPROCEDURE

A. Clean the skin temperature sensor

Use a disinfectant-detergent to thoroughly clean all surfaces (including probe), then sterilize

with neutral disinfectants or ultraviolet disinfection.

CAUTION:CAUTION:CAUTION:CAUTION: DoDoDoDo notnotnotnot steepsteepsteepsteep sensorsensorsensorsensor intointointointo disinfectant-detergent,disinfectant-detergent,disinfectant-detergent,disinfectant-detergent, andandandand autoclaveautoclaveautoclaveautoclave sterilizationsterilizationsterilizationsterilization isisisis notnotnotnot

allowed.allowed.allowed.allowed.



SERVICE MANUAL FOR INFANT RADIANT WARMER

4-2
W5

B. Clean the panel

NOTENOTENOTENOTE：：：：AlcoholAlcoholAlcoholAlcohol cancancancan causecausecausecause crazingcrazingcrazingcrazing ofofofof thethethethe clearclearclearclear panel.panel.panel.panel. DoDoDoDo notnotnotnot useuseuseuse alcohol,alcohol,alcohol,alcohol, acetone,acetone,acetone,acetone, orororor anyanyanyany

organicorganicorganicorganic solventssolventssolventssolvents forforforfor cleaning.cleaning.cleaning.cleaning. DoDoDoDo notnotnotnot exposeexposeexposeexpose thethethethe panelpanelpanelpanel assemblyassemblyassemblyassembly totototo directdirectdirectdirect ultravioletultravioletultravioletultraviolet

radiation.radiation.radiation.radiation.

Use a national registered neutral disinfectant-detergent to thoroughly clean all surfaces, then

dry with a clean cloth or paper towel.

C. Clean soft port

Use a national registered neutral disinfectant-detergent to thoroughly clean all surfaces, then

dry with a clean cloth or paper towel.

D. Clean the bassinet, shelf and I.V. Pole

Use a national registered neutral disinfectant-detergent to thoroughly clean all surfaces, then

dry with a clean cloth or paper towel.

E. Clean the surface of the device

Use a national registered neutral disinfectant-detergent to thoroughly clean all surfaces, then

dry with a clean cloth or paper towel.

NOTENOTENOTENOTE：：：：YouYouYouYou shouldshouldshouldshould waitwaitwaitwait forforforfor thethethethe heaterheaterheaterheater headheadheadhead becamebecamebecamebecame coolingcoolingcoolingcooling completely,completely,completely,completely, thenthenthenthen thethethethe surfacesurfacesurfacesurface ofofofof itititit

cancancancan bebebebe cleaned.cleaned.cleaned.cleaned.

CAUTIONCAUTIONCAUTIONCAUTION：：：：1.1.1.1. PleasePleasePleasePlease avoidavoidavoidavoid thethethethe liquorliquorliquorliquor flowedflowedflowedflowed intointointointo thethethethe devicedevicedevicedevice duringduringduringduring cleaning.cleaning.cleaning.cleaning.

2.2.2.2. TheTheTheThe reflectreflectreflectreflect covercovercovercover isisisis anananan importantimportantimportantimportant partspartspartsparts whichwhichwhichwhich usedusedusedused totototo reflectreflectreflectreflect thethethethe infraredinfraredinfraredinfrared

radiationradiationradiationradiation heaterheaterheaterheater totototo thethethethe mattress.mattress.mattress.mattress. ItItItIt isisisis easyeasyeasyeasy totototo damagedamagedamagedamage andandandand youyouyouyou mustmustmustmust bebebebe veryveryveryvery

carefulcarefulcarefulcareful totototo cleancleancleanclean itititit totototo preventpreventpreventprevent damagingdamagingdamagingdamaging it,it,it,it, orororor changechangechangechange thethethethe shapeshapeshapeshape ofofofof it.it.it.it.

4.2.34.2.34.2.34.2.3 ASSEMBLEASSEMBLEASSEMBLEASSEMBLE AFTERAFTERAFTERAFTER CLEANINGCLEANINGCLEANINGCLEANING

NOTENOTENOTENOTE：：：：BeforeBeforeBeforeBefore installinstallinstallinstall thethethethe partspartspartsparts ontoontoontoonto thethethethe radiantradiantradiantradiant warmer,warmer,warmer,warmer, pleasepleasepleaseplease checkcheckcheckcheck eacheacheacheach partspartspartsparts carefullycarefullycarefullycarefully andandandand

totototo seeseeseesee whetherwhetherwhetherwhether theretheretherethere isisisis anyanyanyany broken.broken.broken.broken. IfIfIfIf theretheretherethere isisisis anyanyanyany broken,broken,broken,broken, itititit shouldshouldshouldshould bebebebe replacedreplacedreplacedreplaced

immediately.immediately.immediately.immediately.

A. Put the mattress on the bassinet.

B. Install the panel back to bassinet and install the transfusion soft mat back to panel in the

reverse steps according to the step C of section 4.2.1.

C. Put the skin temperature sensor into the sensor socket.

4.34.34.34.3 STERILIZATIONSTERILIZATIONSTERILIZATIONSTERILIZATION
NOTENOTENOTENOTE：：：：PleasePleasePleasePlease dodododo notnotnotnot steamsteamsteamsteam autoclave.autoclave.autoclave.autoclave.

Please sterilize under low temperature.
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4.44.44.44.4 MAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE
4.4.14.4.14.4.14.4.1 RECHARGEABLERECHARGEABLERECHARGEABLERECHARGEABLE BATTERYBATTERYBATTERYBATTERYMAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE

Please check the condition of the build-in rechargeable battery before the first use of device or

in the alternation of device using.

A. Operate the unit for a period of 12 to 24 hours.

B. Trigger a power failure alarm by disconnecting the AC power cord.

C. The power failure alarm should activate and continue to alarm for at least 10 minutes.

D. Reconnect the unit to the AC line and recharge the battery.

If the power failure alarm cannot last more than 10 minutes, please replace the rechargeable

battery. The replacement of rechargeable battery, please see chapter 5.

4.4.24.4.24.4.24.4.2 HEATERHEATERHEATERHEATER’’’’SSSS REPLACEREPLACEREPLACEREPLACE

In order to ensure the effect of the infrared radiant, when the heater passes the lifetime, it must

be replaced although it can work normally. The reason is:

The electromagnetism spectrum infrared radiance of the heater will be reduced with the working

time passing. Then the device will not achieve the standard as graph 3.1 in this manual. Thereby it is

lack of the effect when the doctor uses it to keep warm to the patient.

The replacement of heater, please see chapter 5.

4.4.34.4.34.4.34.4.3 GELGELGELGEL MATTRESSMATTRESSMATTRESSMATTRESS REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT

The lifetime of gel mattress is 2 years. Patch over small cuts or other damage in the covering

film with adhesive tape.

If mattress has brittleness or big crack, it should be replaced immediately.

4.4.44.4.44.4.44.4.4 SOFTSOFTSOFTSOFT PORTPORTPORTPORT

When the material appears brittleness and stickiness, it should be replaced immediately.

4.4.54.4.54.4.54.4.5 WORKWORKWORKWORK LAMPLAMPLAMPLAMPANDANDANDAND NIGHTNIGHTNIGHTNIGHT LAMPLAMPLAMPLAMP

If damaged, about the replacement, please see chapter 5.

4.4.64.4.64.4.64.4.6 PRECISIONPRECISIONPRECISIONPRECISION CALIBRATIONCALIBRATIONCALIBRATIONCALIBRATION OFOFOFOF SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE SENSORSENSORSENSORSENSOR

Precision of skin temperature 1 must be calibrated every 6 months. The reason is:

With the aging of the skin temperature sensor, the precision of the skin will appear drift

phenomena. This will make the temperature measured by skin temperature sensor is different from

the actual temperature. And it will affect the heat output of the warmer which doesn't meet clinical

practical heat supply.
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A. Calibration of HKN-2001 as follows:

First of all, plug in, press key on the panel and turn on the power switch of the controller

at the same time, release key 3 seconds later. The LCD screen shows the interface as the

following figure shows:

As shown in the figure, press or , can switch digital, then press corresponding

figure key, input the password 88888. Then press button, you can enter into the calibration

interface:

When calibration interface shows "Err", that means the calibration is error. The skin temperature

sensor 1 must be replaced.

B. Calibration of HKN-2001L as follows:

Put the skin temperature sensor 1 into the water cup with temperature 36℃±0.1℃ or plug the

36℃ calibration device into the socket of skin temperature sensor 1, hold the calibration key and

turn on the power switch of controller at the same time, the bed temperature indicator shows "P005",

skin temperature indicator shows “--.--”. When the skin temperature indicator shows 36℃, the

calibration is finished, skin temperature sensor can continue to use. When the indicator shows “Err”,

that means the calibration is error. The skin temperature sensor must be replaced.

NOTENOTENOTENOTE：：：：WhenWhenWhenWhen calibration,calibration,calibration,calibration, thethethethe waterwaterwaterwater cupcupcupcup temperaturetemperaturetemperaturetemperature ofofofof 36363636℃±±±±0.10.10.10.1℃ mustmustmustmust bebebebe constant.constant.constant.constant.
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SECTIONSECTIONSECTIONSECTION 5555
MAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE

5.15.15.15.1 GENERALGENERALGENERALGENERAL
This section provides the replacement of work light, night light, fuse and inner rechargeable

battery, and set procedure of controller and procedure of troubleshooting.

5.25.25.25.2 REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT OFOFOFOFWORKWORKWORKWORK LLLLIGHTIGHTIGHTIGHT,,,, NIGHTNIGHTNIGHTNIGHT LIGHTLIGHTLIGHTLIGHT,,,, HEATERHEATERHEATERHEATER,,,, FUSEFUSEFUSEFUSEANDANDANDAND INNERINNERINNERINNER
RECHARGEABLERECHARGEABLERECHARGEABLERECHARGEABLE BATTERYBATTERYBATTERYBATTERY
5.2.15.2.15.2.15.2.1 REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT OFOFOFOF WORKWORKWORKWORK LLLLIGHTIGHTIGHTIGHT ANDANDANDAND NIGHTNIGHTNIGHTNIGHT LLLLIGHTIGHTIGHTIGHT

See figure 5.1, unscrew the bolts on the clapboard, and then take out the clapboard slowly

along the direction of the arrow, then you can replace the work light and night light.

ClapboardClapboardClapboardClapboard

BoltBoltBoltBolt

FIGUREFIGUREFIGUREFIGURE 5.15.15.15.1

5.2.25.2.25.2.25.2.2 REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT OFOFOFOF HEATERHEATERHEATERHEATER

Open the top cover of the radiant warmer as figure 5.2 shows. Screw out the power

down-lead in both sides of the heater and pull out the fixing card of the heater along the direction

of the arrow. Screw out the stainless steel net cover in the bottom of the radiant warmer, then the

heater can be replaced.

PowerPowerPowerPower down-leaddown-leaddown-leaddown-lead ofofofof heaterheaterheaterheater

CardCardCardCard

HeaterHeaterHeaterHeater

FIGUREFIGUREFIGUREFIGURE 5.25.25.25.2

WARNING:WARNING:WARNING:WARNING: BecauseBecauseBecauseBecause ofofofof thethethethe highhighhighhigh temperaturetemperaturetemperaturetemperature ofofofof thethethethe heater,heater,heater,heater, pleasepleasepleaseplease touchtouchtouchtouch itititit untiluntiluntiluntil it'sit'sit'sit's

totallytotallytotallytotally coolcoolcoolcool downdowndowndown totototo avoidavoidavoidavoid burningburningburningburning bybybyby thethethethe highhighhighhigh temperaturetemperaturetemperaturetemperature ofofofof thethethethe heater.heater.heater.heater.
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5.2.35.2.35.2.35.2.3 REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT OFOFOFOF INNERINNERINNERINNER RECHARGEABLERECHARGEABLERECHARGEABLERECHARGEABLE BATTERYBATTERYBATTERYBATTERY

See figure 5.3, unscrew the four bolts on the back of the controller, and take out the back

cover of the controller, take away all connecting wires carefully, launch the controller forward from

cover shell, you can see the inner rechargeable battery in figure 5.4. Disconnect the connection

between the battery fastener and inner rechargeable battery first, then take out the block slice, you

can replace the inner rechargeable battery.

IIIInnernnernnernner rechargeablerechargeablerechargeablerechargeable batterybatterybatterybattery

BackBackBackBack covercovercovercover ofofofof controllercontrollercontrollercontroller BBBBatteryatteryatteryattery fastenerfastenerfastenerfastener PPPPlasticlasticlasticlastic washerwasherwasherwasher

FIGUREFIGUREFIGUREFIGURE 5.35.35.35.3 FIGUREFIGUREFIGUREFIGURE 5.45.45.45.4

NOTENOTENOTENOTE：：：：1111.... AfterAfterAfterAfter replacingreplacingreplacingreplacing thethethethe innerinnerinnerinner rechargeablerechargeablerechargeablerechargeable battery,battery,battery,battery, thethethethe blockblockblockblock sliceslicesliceslice atatatat oneoneoneone endendendend ofofofof batterybatterybatterybattery

mustmustmustmust bebebebe positionedpositionedpositionedpositioned totototo thethethethe originaloriginaloriginaloriginal place,place,place,place, batterybatterybatterybattery fastenerfastenerfastenerfastener andandandand battery'sbattery'sbattery'sbattery's anodeanodeanodeanode andandandand

cathodecathodecathodecathode shouldshouldshouldshould bebebebe connectedconnectedconnectedconnected correctly.correctly.correctly.correctly. WrongWrongWrongWrong connectionconnectionconnectionconnection willwillwillwill leadleadleadlead totototo batterybatterybatterybattery

failurefailurefailurefailure andandandand nononono indicationsindicationsindicationsindications forforforfor thethethethe powerpowerpowerpower failurefailurefailurefailure alarm.alarm.alarm.alarm.

2.2.2.2. BatteryBatteryBatteryBattery insideinsideinsideinside isisisis chargeable.chargeable.chargeable.chargeable. ItItItIt shouldshouldshouldshould bebebebe replacedreplacedreplacedreplaced afterafterafterafter 3333 years.years.years.years.

3333.... BBBBatteryatteryatteryattery insideinsideinsideinside cancancancan onlyonlyonlyonly bebebebe chargedchargedchargedcharged whenwhenwhenwhen thethethethe controllercontrollercontrollercontroller isisisis onononon operation.operation.operation.operation. DoDoDoDo notnotnotnot

taketaketaketake itititit outoutoutout andandandand charge.charge.charge.charge.

4.4.4.4. BatteryBatteryBatteryBattery typetypetypetype ofofofof warmerwarmerwarmerwarmer useuseuseuse isisisis GP17R8HGP17R8HGP17R8HGP17R8H Ni-MH8.4V/170mAh.Ni-MH8.4V/170mAh.Ni-MH8.4V/170mAh.Ni-MH8.4V/170mAh. ToToToTo ensureensureensureensure safety,safety,safety,safety,

pleasepleasepleaseplease don'tdon'tdon'tdon't taketaketaketake thethethethe batterybatterybatterybattery apart.apart.apart.apart. NeverNeverNeverNever positionpositionpositionposition anodeanodeanodeanode andandandand cathodecathodecathodecathode inininin reversereversereversereverse

orderorderorderorder orororor useuseuseuse otherotherotherother typetypetypetype ofofofof batteries.batteries.batteries.batteries.

5.5.5.5. BeingBeingBeingBeing chargedchargedchargedcharged whenwhenwhenwhen thethethethe batterybatterybatterybattery hashashashas beenbeenbeenbeen fullyfullyfullyfully chargedchargedchargedcharged (means(means(means(means turnturnturnturn onononon thethethethe

switchswitchswitchswitch ofofofof thethethethe controller)controller)controller)controller) willwillwillwill notnotnotnot affectaffectaffectaffect thethethethe originaloriginaloriginaloriginal batterybatterybatterybattery capacity.capacity.capacity.capacity.

6.6.6.6. InInInIn orderorderorderorder totototo avoidavoidavoidavoid blastblastblastblast orororor leak,leak,leak,leak, nevernevernevernever throwthrowthrowthrow replacedreplacedreplacedreplaced batterybatterybatterybattery intointointointo thethethethe firefirefirefire orororor water.water.water.water.

7.7.7.7. DisposeDisposeDisposeDispose ofofofof thethethethe replacedreplacedreplacedreplaced batterybatterybatterybattery accordingaccordingaccordingaccording withwithwithwith thethethethe nationalnationalnationalnational regulations,regulations,regulations,regulations, andandandand

nevernevernevernever litterlitterlitterlitter it.it.it.it.
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5.2.45.2.45.2.45.2.4 REPLACEMENTREPLACEMENTREPLACEMENTREPLACEMENT OFOFOFOF FUSEFUSEFUSEFUSE

A. See figure 5.5, unscrew the cover of the fuse to replace fuse F6.3AH/250V.

MainMainMainMain powerpowerpowerpower switchswitchswitchswitch FFFFuseuseuseuse tubetubetubetube PPPPowerowerowerower inputinputinputinput connectorconnectorconnectorconnector

FIGUREFIGUREFIGUREFIGURE 5.55.55.55.5

B. Unscrew the two nuts used for fixing power box on the back of radiant warmer, disconnect

all the connection wires on the power box, as the figure 5.6 shows, take out the power box, then

you can replace the fuse with wire.

FuseFuseFuseFuse withwithwithwith wirewirewirewire

FIGUREFIGUREFIGUREFIGURE 5.5.5.5.6666

NOTENOTENOTENOTE：：：：WhenWhenWhenWhen replacingreplacingreplacingreplacing thethethethe fuse,fuse,fuse,fuse, youyouyouyou shouldshouldshouldshould cutcutcutcut offoffoffoff thethethethe powerpowerpowerpower supplysupplysupplysupply first,first,first,first, thenthenthenthen pullpullpullpull offoffoffoff thethethethe

powerpowerpowerpower supplysupplysupplysupply cord,cord,cord,cord, replacereplacereplacereplace itititit accordingaccordingaccordingaccording totototo specification.specification.specification.specification.

5.35.35.35.3 SYSTEMSYSTEMSYSTEMSYSTEM SETSETSETSET PROCEDUREPROCEDUREPROCEDUREPROCEDURE

This section offers the set procedure of controller which is used by trained, qualified

personnel.

NOTENOTENOTENOTE：：：：ForForForFor maintenancemaintenancemaintenancemaintenance personnel,personnel,personnel,personnel, ifififif theretheretherethere isisisis nononono necessary,necessary,necessary,necessary, pleasepleasepleaseplease operateoperateoperateoperate accordingaccordingaccordingaccording totototo

stepsstepsstepssteps inininin sectionsectionsectionsection 5.3.25.3.25.3.25.3.2 strictly,strictly,strictly,strictly, dodododo notnotnotnot amendamendamendamend thethethethe datadatadatadata ofofofof thethethethe procedureprocedureprocedureprocedure inininin avoidavoidavoidavoid

unexpectedunexpectedunexpectedunexpected danger.danger.danger.danger.

5.3.15.3.15.3.15.3.1 HKN-200HKN-200HKN-200HKN-2001111 andandandand HKN-2001LHKN-2001LHKN-2001LHKN-2001L systemsystemsystemsystem parameterparameterparameterparameter settingsettingsettingsetting containscontainscontainscontains thethethethe followingfollowingfollowingfollowing

contents:contents:contents:contents:

1. Temperature compensation of main probe inner skin temperature sensor 1

2. Temperature compensation of isolated probe inner skin temperature sensor 1

3. Temperature compensation of skin temperature sensor 2

4. Temperature compensation of main probe inner mattress temperature sensor

5. Temperature compensation of isolated probe inner mattress temperature sensor
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6. Machine numbers

7. The value of skin temperature high deviation alarm

8. The value of skin temperature low deviation alarm

9. The value of mattress temperature high deviation alarm

10. The value of mattress temperature low deviation alarm

11. Upper limit of skin temperature setting

12. Lower limit of skin temperature setting

13. Upper limit of mattress temperature setting

14. Lower limit of mattress temperature setting

15. The value of skin temperature over alarm

16. The value of mattress temperature over alarm

5.3.25.3.25.3.25.3.2 SYSTEMSYSTEMSYSTEMSYSTEM SETUPSETUPSETUPSETUP INTERFACEINTERFACEINTERFACEINTERFACE

AAAA.... EnterEnterEnterEnter intointointointo settingsettingsettingsetting interfaceinterfaceinterfaceinterface forforforfor HKN-2001HKN-2001HKN-2001HKN-2001

First of all, plug in, press on the panel and turn on the power switch at the same time,

then release key 3 seconds later. The LCD screen shows the interface as the following

figure shows:

As shown in the figure, press or can switch digital, then press corresponding figure

key, input the password 78722. Then press , you can enter into the system setting interface,

as the following figure shows. At this time, you can press soft key to make the arrow on the left

side of screen moved to select the setting project, and move the arrow to the position where

setting project located in, and change the data of setting project by pressing and key.
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1.

Press this key, you can move down the arrow “ ”on the left side of the screen, the arrow

just been cycle moved. If moved through the needed project, it can be only moved to the last then

start from a new beginning.

2.

Press this key, save the current changed setting value.

3.

Press this key, enter into the second display interface, as the following figure shows.

Press this key, data back to the system initial setting value.

Press this key, system recover to the preservation data of last time.

Press this key, backup the current data.

Press this key, exit the second display interface, return to main

interface.

4.

Press this key to exit the system setting interface, the controller enter into working state for

self-testing.

BBBB.... HKN-2001LHKN-2001LHKN-2001LHKN-2001L enterenterenterenter intointointointo settingsettingsettingsetting interfaceinterfaceinterfaceinterface andandandand setsetsetset

First of all, plug in, press keypad lock key on the panel and turn on the power switch of the

controller at the same time, 2 seconds later, the skin temperature indicator displays the “--.-”. Then

adjust the value by pressing the up key or down key till the skin temperature indicator displays

78.6, then press keypad lock key to enter into the system setting interface, and you can also press

silence/reset key to exit.

SelectSelectSelectSelect

StoreStoreStoreStore

MenuMenuMenuMenu

ExitExitExitExit
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System setting screen

The projects can be set
(specific projects see next page)

End of setting up

Turn on the power switch

Password check

Exit setting interface

Save the data Recover to the preservation data of last time

After entering system setting interface, the mattress temperature indicator should show P001,

the mattress temperature setting indicator is black screen, and the skin temperature setting

indicator displays the current system parameter setting project number, the skin temperature

indicator displays the specific setting value of current system parameter.

The specific operation is shown in the following figure.

Error

Press and hold the for 3s

Enter password

Then press to confirm

Press or to enter password 78.6,

Skin-temp indicator displays system parameter setting

project number, in keypad unlock condition, press key

to select the next project, press key to select the last

project.

Press or can change the

current setting value

Press key, exit

CAL.

 

Yes

In keypad lock condition, press key

and key meanwhile

Press key

Press key
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5.3.35.3.35.3.35.3.3 SYSTEMSYSTEMSYSTEMSYSTEM PARAMETERPARAMETERPARAMETERPARAMETER SETTING:SETTING:SETTING:SETTING:

（（（（ NOTENOTENOTENOTE ：：：： HKN-2001LHKN-2001LHKN-2001LHKN-2001L skinskinskinskin temperaturetemperaturetemperaturetemperature settingsettingsettingsetting indicatorindicatorindicatorindicator showsshowsshowsshows thethethethe serialserialserialserial numbernumbernumbernumber ofofofof

correspondingcorrespondingcorrespondingcorresponding numbernumbernumbernumber serialserialserialserial numbernumbernumbernumber））））

� 1. Temperature compensation of main probe inner skin temperature sensor 1

Provisions of temperature compensation of main probe inner skin temperature sensor 1, the

setting range is +050~-050, “+” and “-” means increase or decrease a value separately. For

example, +002 means the temperature detected by main probe of skin temperature sensor 1

increase 0.2℃ as compensation, -013 means the temperature detected by main probe decrease

1.3℃ as compensation.

� 2. Temperature compensation of isolated probe inner skin temperature sensor 1

Provisions of temperature compensation of isolated probe inner skin temperature sensor 1,

the setting range is +050~-050, “+” and “-” means increase or decrease a value separately. For

example, +002 means the temperature detected by isolated probe of skin temperature sensor 1

increase 0.2℃ as compensation, -013 means the temperature detected by isolated probe

decrease 1.3℃ as compensation.

� 3. Temperature compensation of skin temperature sensor 2

Provisions of temperature compensation of skin temperature sensor 2, the setting rage is

+050~-050, “+” and “-” means increase or decrease a value separately. For example, +002 means

the temperature detected by skin temperature sensor 2 increase 0.2℃ as compensation, -013

means the temperature detected by skin temperature 2 decrease 1.3℃ as compensation.

� 4. Temperature compensation of main probe inner mattress temperature sensor

Provisions of temperature compensation of main probe inner mattress temperature sensor,

the setting range is +050~-050, “+” and “-” means increase or decrease a value separately. For

example, +002 means the temperature detected by main probe of mattress temperature sensor

increase 0.2℃ as compensation, -013 means the temperature detected by main probe of mattress

temperature sensor decrease 1.3℃ as compensation.

� 5. Temperature compensation of isolated probe inner mattress temperature sensor

Provisions of temperature compensation of isolated probe inner mattress temperature sensor,

the setting range is +050~-050, “+” and “-” means increase or decrease a value separately. For

example, +002 means the temperature detected by isolated probe of mattress temperature sensor

increase 0.2℃ as compensation, -013 means the temperature detected by isolated probe of

mattress temperature sensor decrease 1.3℃ as compensation.

� 6. Machine numbers

The range of machine numbers is 0~20. For example, 001 means the NO.1 machine, 015

means NO.15 machine. The numbers are only for the center monitoring operation.
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� 7. The value of skin temperature high deviation alarm

Provisions of setting method of skin temperature high deviation alarm value, setting range is

000~030. For example, 008 means 0.8℃. If the actual temperature measured by skin temperature

sensor 1 is higher than the setting value 0.8℃, the alarm will active.

� 8. The value of skin temperature low deviation alarm

Provisions of setting method of skin temperature low deviation alarm value, setting range is

000~030. For example, 008 means 0.8℃. If the actual temperature measured by skin temperature

sensor 1 is lower than the setting value 0.8℃, the alarm will active.

� 9. The value of mattress temperature high deviation alarm

Provisions of setting method of mattress temperature high deviation alarm value, setting

range is 000~050. For example, 008 means 0.8℃. If the actual temperature measured by

mattress temperature sensor is higher than the setting value 0.8℃, the alarm will active.

� 10. The value of mattress temperature low deviation alarm

Provisions of setting method of mattress temperature low deviation alarm value, setting range

is 000~050. For example, 008 means 0.8℃. If the actual temperature measured by mattress

temperature sensor is lower than the setting value 0.8℃, the alarm will active.

� 11. Upper limit of skin temperature setting

Provisions of setting method of upper limit of skin temperature, setting range is 350~380. For

example, 375 means maximum setting value is 37.5℃.

� 12. Lower limit of skin temperature setting

Provisions of setting method of lower limit of skin temperature, setting range is 250~350. For

example, 345 means minimum setting value is 34.5℃.

� 13. Upper limit of mattress temperature setting

Provisions of setting method of upper limit of mattress temperature, setting range is 350~400.

For example, 380 means maximum setting value is 38.0℃.

� 14. Lower limit of mattress temperature setting

Provisions of setting method of lower limit of mattress temperature, setting range is 250~350.

For example, 250 means minimum setting value is 25.0℃.

� 15. The value of skin temperature over alarm

Provisions of setting method of skin temperature over alarm value, setting range is 370~400.

For example, 385 means the over temperature alarm value is 38.5℃.

� 16. The value of mattress temperature over alarm

Provisions of setting method of mattress temperature over alarm value, setting range is

370~410. For example, 395 means the over temperature alarm value is 39.5℃.
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5.45.45.45.4 BREAKDOWNBREAKDOWNBREAKDOWNBREAKDOWN MAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE PROGRAMPROGRAMPROGRAMPROGRAM
5.4.15.4.15.4.15.4.1 INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Section 5.4.2 and 5.4.3 will offer the repairing methods of the controller. In section 5.4.2, it

offers the alarm code appeared on the screen when the alarm of the controller happens. In section

5.4.3, it gives detailed repairing method in the form of a flow chart.

NOTENOTENOTENOTE：BeforeBeforeBeforeBefore dealdealdealdeal withwithwithwith thethethethe troubles,troubles,troubles,troubles, youyouyouyou shouldshouldshouldshould confirmconfirmconfirmconfirm thatthatthatthat thethethethe systemsystemsystemsystem settingsettingsettingsetting procedureprocedureprocedureprocedure

hashashashas beenbeenbeenbeen setsetsetset correctly.correctly.correctly.correctly.

TestTestTestTest devicedevicedevicedevice

During the trouble-shooting procedure, it needs the following test devices, and you can

replace it with the same effect device.

� Digital multimeter, FLUKE 8060A type

� 31.0℃ skin temperature simulation

TemperatureTemperatureTemperatureTemperature simulationsimulationsimulationsimulation devicedevicedevicedevice

� 31.0℃ skin 1 temperature simulation

� 31.0℃ bed temperature simulation

The resistance of the simulation device are 23166Ω/0.25W/0.5%

5.4.25.4.25.4.25.4.2 ALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY

When HKN-2001 alarms, the information indicator located in the below of controller will

display the specific alarm category (except for the power failure alarm), specific see table 5.1.

When HKN-2001L alarms, the LCD information indicator of the controller will display the alarm

category (except for the power failure alarm), specific see table 5.2.

TABLETABLETABLETABLE 5.15.15.15.1 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause SolutionsSolutionsSolutionsSolutions

Skin temperature sensor
failure alarm

Main probe of skin temperature
sensor fault See flow chart 5.1

Skin temperature isolated
sensor failure alarm

Isolated probe of skin
temperature sensor fault See flow chart 5.2

Skin temperature sensor
difference fault alarm

The deviation of main probe
and isolated probe of skin
temperature sensor is more
than 0.8℃

See flow chart 5.3

Mattress temperature
sensor failure alarm

Main probe of skin temperature
sensor fault See flow chart 5.4

电阻

电阻RRRResistoresistoresistoresistor

RRRResistoresistoresistoresistor

RRRResistoresistoresistoresistor

RRRResistoresistoresistoresistor

the analog sensor internal wiring
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TABLETABLETABLETABLE 5.15.15.15.1 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause SolutionsSolutionsSolutionsSolutions

Mattress temperature
isolated sensor failure

alarm

Isolated probe of mattress
temperature sensor fault See flow chart 5.5

Mattress temperature
sensor difference fault

alarm

The deviation of main probe
and isolated probe of mattress
temperature sensor is more
than 0.8℃

See flow chart 5.6

Skin-temp over
temperature alarm

Skin-temp sensor over
temperature alarm See flow chart 5.7

Mattress-temp over
temperature alarm

Mattress-temp sensor over
temperature alarm See flow chart 5.8

Skin temperature high
deviation alarm

Skin temperature is higher 1℃
than setting temperature

1. Check the patient's body
temperature, adjust the setting
temperature according to
measured temperature
2. Check whether there is a
heater near, far away from the
heater

Skin temperature low
deviation alarm

Skin temperature is lower 1℃
than setting temperature

1. Check if the skin
temperature sensor 1 is used
in correct connection
2. Check if the environment
temperature is too low

Mattress temperature high
deviation alarm

Mattress temperature is higher
3℃ than setting temperature

1. Mattress temperature
setting is not good, set the
mattress temperature
0.5℃~1℃ above the skin
control temperature
2. Check whether there is a
heater near, far away from the
heater

Mattress temperature low
deviation alarm

Mattress temperature is lower
3℃ than setting temperature

Check if the environment
temperature is too low

Check skin temperature
setting

In baby mode, the actual
temperature is lower 0.5 than
setting temperature, and the
deviation alarm is not active

1. Please set the temperature
correctly or change the control
mode
2. Please check the contact
situation between probe of
skin temperature sensor and
skin

Check manual mode In manual mode, it will remind
you every 15 minutes

It is normal operation warning,
press silence key to cancel the
sound

Main CPU internal system
fault alarm

Main CPU internal system
failure Replace U9 on main board

Main CPU internal ROM
fault alarm Main CPU internal ROM fault Replace U9 on main board

Main CPU internal
EEPROM fault alarm

Main CPU internal EEPROM
fault

1. See chapter 5.3.2, system
recover to the preservation
data of last time
2. Replace U9 on main board
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TABLETABLETABLETABLE 5.15.15.15.1 HKN-2001HKN-2001HKN-2001HKN-2001 ALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause solutionssolutionssolutionssolutions

Auxiliary CPU
communication fault alarm

Communication fault between
main CPU and auxiliary CPU

1. Check the circuit connection
between the main SCM and
auxiliary SCM
2. Replace main SCM or
auxiliary SCM

Auxiliary CPU internal
system fault alarm

Auxiliary CPU internal system
fault Replace U5 on sensor board

Auxiliary CPU internal
ROM fault alarm

Auxiliary CPU internal ROM
fault Replace U5 on sensor board

Auxiliary CPU internal
EEPROM fault alarm

Auxiliary CPU internal
EEPROM fault

1. See section 5.3.2, system
recover to the preservation
data of last time
2. Replace U5 on sensor
board

Protection CPU
communication fault alarm

Communication fault between
main CPU and independent
CPU

1. Check the circuit connection
between the main SCM and
protection SCM
2. Replace main SCM or
protection SCM

Protection CPU internal
system failure alarm

Independent protection CPU
internal system fault Replace U13 on sensor board

Protection CPU internal
ROM fault alarm

Independent protection CPU
internal ROM fault Replace U13 on sensor board

Protection CPU internal
EEPROM fault alarm

Independent protection CPU
internal EEPROM fault

1. See section 5.3.2, system
recover to the preservation
data of last time
2. replace U13 on sensor
board

Radiation heating system
fault alarm Radiation heating system fault See flow chart 5.9

Mattress heating system
fault alarm Mattress heating system fault See flow chart 5.10

Main CPU external ADC
fault alarm Main CPU external ADC fault See flow chart 5.11

Auxiliary CPU external
ADC fault alarm

Auxiliary CPU external ADC
fault See flow chart 5.12

Protection CPU external
ADC fault alarm

Independent protection CPU
external ADC fault See flow chart 5.13

SRAM fault alarm SRAM fault Replace U11 on main board

Real time clock fault alarm Clock chip RTC fault Replace U13 on main board

Battery failure alarm Battery fault

Internal rechargeable battery
fault alarm
1. Inspect the connection
between the rechargeable
wire and power supply board
2. Replace the inner
rechargeable battery

Power failure alarm See flow chart 5.14
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TABLETABLETABLETABLE 5.5.5.5.2222 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause SolutionsSolutionsSolutionsSolutions

Skin temperature sensor Main probe of skin temperature
sensor fault See flow chart 5.1

Skin temperature isolated
sensor

Isolated probe of skin
temperature sensor fault See flow chart 5.2

Skin temperature sensor
difference

The deviation of main probe
and isolated probe of skin
temperature sensor is more
than 0.8℃

See flow chart 5.3

Mattress temperature
sensor

Main probe of mattress
temperature sensor fault See flow chart 5.4

Mattress temperature
isolated sensor

Isolated probe of mattress
temperature sensor fault See flow chart 5.5

Mattress temperature
sensor difference

The deviation of main probe
and isolated probe of mattress
temperature sensor is more
than 0.8℃

See flow chart 5.6

Skin-temp over
temperature

Skin-temp sensor over
temperature alarm See flow chart 5.7

Mattress-temp over
temperature

Mattress-temp over
temperature alarm See flow chart 5.8

Skin temperature high
deviation

Skin temperature is higher 1℃
than setting temperature

1. Check the patient's body
temperature, adjust the setting
temperature according to
measured temperature
2. Check whether there is a
heater near, far away from the
heater

Skin temperature low
deviation

Skin temperature is lower 1℃
than setting temperature

1. Check if the skin
temperature sensor 1 is used
in correct connection
2. Check if the environment
temperature is too low

Mattress temperature high
deviation

Mattress temperature is higher
3℃ than setting temperature

1. Mattress temperature
setting is not good, set the
mattress temperature
0.5℃~1℃ above the skin
control temperature
2. Check whether there is a
heater near, far away from the
heater

Mattress temperature low
deviation

Mattress temperature is lower
3℃ than setting temperature

Check if the environment
temperature is too low
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TABLETABLETABLETABLE 5.5.5.5.2222 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause SolutionsSolutionsSolutionsSolutions

Check skin temperature
setting

In baby mode, the actual
temperature is lower 0.5 than
setting temperature, and the
deviation alarm is not active

1. Please set the temperature
correctly or change the control
mode
2. Please check the contact
situation between probe of
skin temperature sensor and
skin

Check manual mode In manual mode, it will remind
you every 15 minutes

It is normal operation warning,
press silence key to cancel the
sound

System alarm 01 Main CPU internal system fault Replace U9 on main board

System alarm 02 Main CPU internal ROM fault Replace U9 on main board

System alarm 03 Main CPU internal EEPROM
fault

1. See section 5.3.2, system
recover to the preservation
data of last time
2. Replace U9 on main board

System alarm 04
Communication failure
between main CPU and
auxiliary CPU

1. Check the circuit connection
between the main SCM and
auxiliary SCM
2. Replace main SCM or
auxiliary SCM

System alarm 05 Auxiliary CPU internal system
fault Replace U5 on sensor board

System alarm 06 Auxiliary CPU internal ROM
fault Replace U5 on sensor board

System alarm 07 Auxiliary CPU internal
EEPROM fault

1. See section 5.3.2, system
recover to the preservation
data of last time
2. Replace U5 on sensor
board

System alarm 08
Communication failure
between main CPU and
independent protection CPU

1. Check the circuit connection
between the main SCM and
protection SCM
2. Replace main SCM or
protection SCM

System alarm 09 Independent protection CPU
internal system fault Replace U13 on sensor board

System alarm 10 Independent protection CPU
internal ROM fault Replace U13 on sensor board
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TABLETABLETABLETABLE 5.5.5.5.2222 HKN-2001HKN-2001HKN-2001HKN-2001LLLLALARMALARMALARMALARM CATEGORYCATEGORYCATEGORYCATEGORY（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

AlarmAlarmAlarmAlarm displaydisplaydisplaydisplay
informationinformationinformationinformation FaultFaultFaultFault causecausecausecause SolutionsSolutionsSolutionsSolutions

System alarm 11 Independent protection CPU
internal EEPROM fault

1. See section 5.3.2, system
recover to the preservation
data of last time
2. Replace U13 on sensor
board

System alarm 12 Radiation heating system fault See flow chart 5.9

System alarm 13 Mattress heating system fault See flow chart 5.10

System alarm 14 Main CPU external ADC fault See flow chart 5.11

System alarm 15 Auxiliary CPU external ADC
fault See flow chart 5.12

System alarm 16 Independent protection CPU
external ADC fault See flow chart 5.13

System alarm 17 SRAM failure Change U11 on the main
board

System alarm 18 Clock chip RTC failure Change U13 on the main
board

System alarm 19 Battery failure

Internal rechargeable battery
fault alarm
1. Inspect the connection
between the rechargeable
wire and power supply board
2. Replace the inner
rechargeable battery

Power failure alarm See flow chart 5.14
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5.4.5.4.5.4.5.4.3333 OVERHAULOVERHAULOVERHAULOVERHAUL FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART

Before overhauling, turn off the power supply first, disassemble the controller and sensor panel

from the warmer, open the controller, check the connection wire between the controller and sensor

board, ensure the power +5V and +12V of the controller are in normal condition.

On sensor board

Replace U2

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.15.15.15.1 SKIN-TEMPSKIN-TEMPSKIN-TEMPSKIN-TEMP SENSORSENSORSENSORSENSORALARMALARMALARMALARM

System
Alarm?

Check connection

Put the resistance for 23166Ω skin-temp analog sensor 1
into the sensor socket, then turn on the power.

No

Yes

No

Yes

U2-6 is
1.6V?

Yes

Skin-temp. sensor fault

No Check the connection between
skin sensor 1 and socket of
sensor 1

Replace skin temperature
sensor

Check connection wire
between R5, R6 and U2-6

Skin-temp display 31.0±0.2℃
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On sensor board

Replace U8

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.25.25.25.2 SKIN-TEMPSKIN-TEMPSKIN-TEMPSKIN-TEMP INDEPENDENTINDEPENDENTINDEPENDENTINDEPENDENT SENSORSENSORSENSORSENSORALARMALARMALARMALARM

System
Alarm?

Check connection

Put the resistance for 23166Ω skin-temp analog sensor 1
into the sensor socket, then turn on the power.

No

Yes

No

Yes

U8-6 is
2.7V?

Yes

Skin-temp independent sensor alarm

No Check the connection between
skin sensor 1 and socket of
sensor 1

Replace skin temperature
sensor

Check connection wire
between R12, R13 and U8-6
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On sensor board

Replace U2 or U8

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.35.35.35.3 SKIN-TEMPSKIN-TEMPSKIN-TEMPSKIN-TEMP SENSORSENSORSENSORSENSOR DIFFERENCEDIFFERENCEDIFFERENCEDIFFERENCE ALARMALARMALARMALARM

System
Alarm?

Connection is
good?

Put the resistance for 23166Ω skin-temp analog sensor 1
into the sensor socket, then turn on the power.

No

Yes

No

Yes

U8-6 is 2.7V?
U2-6 is
1.6V?

Yes

Skin-temp sensor difference alarm

No Check the connection between
skin sensor 1 and socket of
sensor 1

Replace skin temperature
sensor

Check connection wire
between R12, R13 and U8-6,
Check connection wire
between R5, R6 and U2-6
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Replace U2

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.45.45.45.4 MATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMP SENSORSENSORSENSORSENSOR ALARMALARMALARMALARM

System
Alarm?

Connection is
good?

Put the resistance for 23166Ω mattress-temp analog
sensor into the sensor socket, then turn on the power

No

Yes

No

Yes

U2-8 is
1.6V?

Yes

Mattress-temp sensor alarm

No
Check the connection between
mattress-temp sensor and
sensor socket on the sensor
board

Replace mattress temperature
sensor

Check connection wire
between R10 and U2-8

Mattress-temp
display 31.0±0.2℃

On sensor board
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Replace U8

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.55.55.55.5 MATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMP INDEPENDENTINDEPENDENTINDEPENDENTINDEPENDENT SENSORSENSORSENSORSENSOR ALARMALARMALARMALARM

System
Alarm?

Connection is
good?

Put the resistance for 23166Ω mattress-temp analog
sensor into the sensor socket, then turn on the power

No

Yes

No

Yes

U8-7 is
2.7V?

Yes

Mattress-temp independent sensor alarm

No
Check the connection between
mattress-temp sensor and
sensor socket on the sensor
board

Replace mattress temperature
sensor

Check connection wire
between R16 and U8-7

On sensor board
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Replace U2 or U8

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.65.65.65.6 MATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMPMATTRESS-TEMP SENSORSENSORSENSORSENSOR DIFFERENCEDIFFERENCEDIFFERENCEDIFFERENCE ALARMALARMALARMALARM

System
Alarm?

Connection is
good?

Put the resistance for 23166Ω mattress-temp analog
sensor into the sensor socket, then turn on the power

No

Yes

No

Yes

U8-7 is 2.7V?
U2-8 is
1.6V?

Yes

Mattress-temp sensor difference alarm

No
Check the connection between
mattress-temp sensor and
sensor socket on the sensor
board

Replace mattress temperature
sensor

Check connection wire
between R16 and U8-7,
connection wire between R10
and U2-8

On sensor board
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FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.75.75.75.7 SKINSKINSKINSKIN TEMPERATURETEMPERATURETEMPERATURETEMPERATURE OVER-TEMPOVER-TEMPOVER-TEMPOVER-TEMPALARMALARMALARMALARM

Skin temperature over-temp alarm

If there is a
heating source

nearby?

Yes
Far away from heater

Skin-temp
sensor 1 is
normal?

Yes

No

No

Replace skin temperature sensor 1

According to the skin-temp
sensor fault elimination
method
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FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.85.85.85.8 MATTRESSMATTRESSMATTRESSMATTRESS TEMPERATURETEMPERATURETEMPERATURETEMPERATURE OVER-TEMPOVER-TEMPOVER-TEMPOVER-TEMPALARMALARMALARMALARM

Mattress temperature over-temp alarm

Another
heating source
on mattress?

Yes
Far away from heater

Mattress-temp
sensor is
normal?

Yes

No

No

Replace mattress-temp sensor

According to the
mattress-temp sensor
fault elimination method
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FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.95.95.95.9 RADIATIONRADIATIONRADIATIONRADIATION HEATINGHEATINGHEATINGHEATING SYSTEMSYSTEMSYSTEMSYSTEMALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 3333 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 1111））））

The control signal
attachment of ctr_rly
between sensor board
and control board is
connected or not?

Yes

No

The control signal
attachment of

RADIANT_RELAY
RADIANT_SSR between
power board and main
board is connected or

not?

Yes

Radiation heating system alarm

Check control signal
attachment of tr_rly
between sensor board
and control board

When system test
radiation heating system
after starting up, if there is

a high and low level
change of feet U10-12?

The control signal
attachment of
RADIANT_RELAY
RADIANT_SSR
between power board
and control board

No

Yes

Check related
circuit of U10

Yes

On sensor
board

No

See page 2
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When system test
radiation heating system
after starting up, If there
is a high and low level

change of feet U10-2 and
18?

No

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.95.95.95.9 RADIATIONRADIATIONRADIATIONRADIATION HEATINGHEATINGHEATINGHEATING SYSTEMSYSTEMSYSTEMSYSTEMALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 3333 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 2222））））

When system test
radiation heating system
after starting up, if there
is closing, disconnect
action of relay K1

On main board
No

Check the related
circuit of U20

Yes

On power board Check the related
circuit of relay K1

Yes

When system test
radiation heating system
after starting up, if there is
conduction closing motion

of solid state relay

No Check the related
circuit of solid state
relay

Yes

See page 2

Meet page 1
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FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.95.95.95.9 RADIATIONRADIATIONRADIATIONRADIATION HEATINGHEATINGHEATINGHEATING SYSTEMSYSTEMSYSTEMSYSTEMALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 3333 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 3333））））

When system test
radiation heating

system after starting
up, if the voltage of
U2-2 is >5mV？

Check mutual inductor
T1 and radiation heating
tube

No

Yes

When system test
radiation heating

system after starting
up, if the voltage of
U2-1 is >2V？

On power board

Check U2, R3, C10
No

When system test
radiaiton heating

system after starting
up, heater_state. If
there is a high and
low level change?

No
Check Q1

On power board

On power board

On main board
Check heater, state signal and the

corresponding signal on power board is
connected or not?

Yes

Yes

Meet page 2
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No

Yes

No

Yes

FLOWFLOWFLOWFLOWCHARTCHARTCHARTCHART 5.105.105.105.10 MATTRESSMATTRESSMATTRESSMATTRESS HEATINGHEATINGHEATINGHEATING SYSTEMSYSTEMSYSTEMSYSTEMALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 2222 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 1111））））

Mattress heating
transformer primary fuse is

damaged or not?

When system test
mattress heating system
after starting up, if there
is conduction closing
motion of solid state

relay S1

Yes

No
When system test

mattress heating system
after starting up, if there
is conduction closing
motion of relay K1

Yes

No

Mattress heating system alarm

When system test
mattress heating system
after starting up, if there is

a high and low level
change of feet U10-2?

Check the related
circuit of U10

On sensor board

Check the related
circuit of K1 relay

On sensor board

On sensor board
Check the related
circuit of S1
solid-state relay

Replace fuse

See page 1



SERVICE MANUAL FOR INFANT RADIANT WARMER

5-27
W5

FLOWFLOWFLOWFLOWCHARTCHARTCHARTCHART 5.105.105.105.10 MATTRESSMATTRESSMATTRESSMATTRESS HEATINGHEATINGHEATINGHEATING SYSTEMSYSTEMSYSTEMSYSTEMALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 2222 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 2222））））

When system test
mattress heating

system after starting
up, if the voltage of
U9-2 is >5mV?

Check the mutual
inductor T1 and
mattress heater

No

Yes

When system test
mattress heating

system after starting
up, if the voltage of

U9-1 is >2V?

On sensor board

Check U9, R14, C24
No

When system test
mattress heating

system after starting
up, heater_state. If
there is a high and
low level change?

No
Check Q2

On sensor board

On sensor board

On sensor board Check signal attachment of heater, state is ok?

Yes

Meet page 2
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The cross point of
R12, R13 is 2.5V?

U10-9 feet is
2.5V?

The connection
between U10 and
U9 is normal?

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.115.115.115.11 MAINMAINMAINMAIN CPUCPUCPUCPU EXTERNALEXTERNALEXTERNALEXTERNAL ADCADCADCADC FAULTFAULTFAULTFAULT

Yes

No

Main CPU external ADC fault

Check R12, R13
and C14

This breakdown
maintenance are both
on the main board

No Check the
connection between
R12, R13 and U10

Yes

Replace U10

No Check the related
attachment between
U10 and U9

Yes
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If the cross point
of R8, R9 is1.5V?

U2-9 feet is1.5V?

The connection
between U2 and
U5 is normal ?

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.125.125.125.12 AUXILIARYAUXILIARYAUXILIARYAUXILIARY CPUCPUCPUCPU EXTERNALEXTERNALEXTERNALEXTERNAL ADCADCADCADC FAULTFAULTFAULTFAULT

Yes

No

Auxiliary CPU external ADC fault

Check R8, R9 and
C15

This breakdown
maintenance are
both on the sensor
board

No
Check the
connection
between R8, R9
and U10

Yes

Replace U2

No

Check the
related
attachment
between U2 and
U5

Yes
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The cross point of
R17, R18 is 2.5V?

U8-9 feet is 2.5V?

The connection
between U8 and
U13 is normal?

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.135.135.135.13 PROTECTIONPROTECTIONPROTECTIONPROTECTION CPUCPUCPUCPU EXTERNALEXTERNALEXTERNALEXTERNAL ADCADCADCADC FAULTFAULTFAULTFAULT

Yes

No

Protection CPU external ADC fault

Check R17, R18
and C28

This breakdown
maintenance are
both on the sensor
board

No Check the
connection between
R17, R18 and U8

Yes

Replace U8

No Check the related
attachment between
U8 and U13

Yes



SERVICE MANUAL FOR INFANT RADIANT WARMER

5-31
W5

Whether there is a
AC power supply
in power input

socket

Check the external
power input

If the switch power
input have AC
power supply

If the output of
Switch power are
DC +5V, +12V

No

No

U17-3 feet is
+5V?

No

No

See page 2

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.145.145.145.14 POWERPOWERPOWERPOWER FAILUREFAILUREFAILUREFAILURE ALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 2222 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 1111））））

Power failure alarm

Yes

Check the power
input connection wire
of the controller and
switch of the
controller

Yes

Replace switch power

Yes

No

Check U17 input and
C31, C27

Yes

On main board

U23-1, 7 feet
is high level?

Check the cross point
voltage of R27and R28,
the cross point voltage of
R29 and R30, cross
point voltage of R31 and
R32

Yes

On main board
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U6-3 feet is
low Level?

U9-63 feet is
low Level?

No

Meet page 1

Check U9

FLOWFLOWFLOWFLOW CHARTCHARTCHARTCHART 5.145.145.145.14 POWERPOWERPOWERPOWER FAILUREFAILUREFAILUREFAILURE ALARMALARMALARMALARM（（（（ALTOGETHERALTOGETHERALTOGETHERALTOGETHER 2222 PAGES,PAGES,PAGES,PAGES, PAGEPAGEPAGEPAGE 2222））））

Check U6

Yes

No
On main board

Check the connection
wire between U9 and
U6

Yes

On main board

On main board
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SECTIONSECTIONSECTIONSECTION 6666
THETHETHETHE MAINMAINMAINMAIN COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS OFOFOFOF THETHETHETHE SAMPLESSAMPLESSAMPLESSAMPLES ANDANDANDAND LISTLISTLISTLIST

6.16.16.16.1 INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
This section provides parts lists for warmer. Part numbers of accessaries are provided below:

5555

2222

6666

3333

7777

4444

1111

FIGUREFIGUREFIGUREFIGURE 6.16.16.16.1 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, WHOLEWHOLEWHOLEWHOLE UNITUNITUNITUNIT

TABLETABLETABLETABLE 6.16.16.16.1 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, WHOLEWHOLEWHOLEWHOLE UNITUNITUNITUNIT

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Stand 27.10.001.00S

2
HKN-2001 controller 27.42.000.00

HKN-2001L controller 27.44.001.00

3 Column 27.15.001.00

4 Bassinet 27.52.041.00S

5 Warmer module 27.14.001.00S

6 I.V. Pole 27.11.001.00S

7 Gel mattress 27.03.108.00
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FIGUREFIGUREFIGUREFIGURE 6.26.26.26.2 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAMDIAGRAMDIAGRAMDIAGRAM,,,, WARMERWARMERWARMERWARMER MODULEMODULEMODULEMODULE



SERVICE MANUAL FOR INFANT RADIANT WARMER

6-3
W5

TABLETABLETABLETABLE 6.26.26.26.2 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, WARMERWARMERWARMERWARMER MODULEMODULEMODULEMODULE

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Inner hexagon necking bolt M8×25 86.44.113.00

2 Seat spring 27.14.002.00

3 Seat 27.14.003.02

4 Seat slide 27.14.004.00

5 Clamp bolt 27.14.005.01

6 Rotating shaft parts 27.14.006.01S

7 Deep groove ball bearing 60000 type 86.44.516.00

8 Axile stretch stumbling block of wreath φ17 86.44.453.00

9 Steel ballSR4 86.61.051.00

10 Seat sleeve 27.14.012.00

11 Spring base 27.14.013.00

12 Seat spring A 27.14.014.00

13 Seat spring B 27.14.015.00

14 Cover for spring 27.14.016.00

15 Rotational outer sleeve 27.14.017.00

16 Front cover 27.14.018.01

17 Ovenproof loop φ12 86.45.022.00

18 Floodlight 27.14.019.00S

19 Flat washer 4 86.44.442.00

20 Spring washer 4 86.44.414.00

21 Cross groove pan head bolt M4×10 86.44.161.00

22 Magnetic connector 86.60.063.00

23 Radiation lamp clapboard 27.14.029.00

24 Flat head riveted nut M4 86.44.306.00
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TABLETABLETABLETABLE 6.26.26.26.2 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, WARMERWARMERWARMERWARMER MODULEMODULEMODULEMODULE（（（（CONTINUEDCONTINUEDCONTINUEDCONTINUED））））

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

25 Cross groove pan head bolt M3×30 86.44.155.00

26 Flat washer 3 86.44.440.00

27 Spring washer 3 86.44.412.00

28 Hexagon nut M3 86.44.334.00

29 Blue light 27.01.001.00S

30 Radiation light 27.14.030.01S

31 Components of blue light power board 27.52.042.01S

32 Stainless steel outer garment 27.14.044.00

33 Shell 27.14.050.00

34 Flat head riveted nut M6 86.44.309.00

35 Inner hexagon necking bolt M6×16 86.44.097.00

36 Flat washer 6 86.44.446.00

37 Spring washer 6 86.44.420.00

38 The serrated locked washer 6 86.44.398.00

39 Cross groove sunk head bolt M3×8 86.44.216.00

40 Cross groove pan head bolt M3×8 86.44.159.00

41 Seat baffle 27.14.051.01

42 Frame left 27.14.052.00

43 Frame right 27.14.058.00
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FIGUREFIGUREFIGUREFIGURE 6.36.36.36.3 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, BEDBEDBEDBED
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TABLETABLETABLETABLE 6.36.36.36.3 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, BEDBEDBEDBED

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Components of bed 27.03.002.00

2 Components of left and right panel 27.03.005.00S

3 Baffle stent 27.03.011.00

4 Cross groove pan head bolt M5×14 86.44.182.00

5 Spring washer 5 86.44.418.00

6 Flat washer 5 86.44.444.00

7 Lock components 27.03.012.00S

8 Plastic nut 27.03.029.00

9 Cross groove pan head tapping bolt ST4.2×19 86.44.262.00

10 Hexagon nut M5 86.44.338.00

11 Sleeve 27.03.030.00

12 Components of heating plate 27.03.031.00S

13 Rubber ring of heating plate 27.03.044.00

14 Components of front and back panel 27.03.045.00S

15 Components of inner panel 27.03.048.00S

16 Line pressing board 27.03.060.00

17 Cross groove pan head tapping bolt ST3.5×9.5 86.44.257.00

18 Tailgate installation labeling 23.03.050.00

19 Protective cover 27.52.024.00

20 Wire clip 86.45.034.00

21 Flat washer 4 86.44.442.00
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FIGUREFIGUREFIGUREFIGURE 6.46.46.46.4 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, BEDBEDBEDBED SHELFSHELFSHELFSHELF
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TABLETABLETABLETABLE 6.46.46.46.4 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, BEDBEDBEDBED SHELFSHELFSHELFSHELF

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Connection board 27.03.066.00

2 Electrothermal heating transformer 27.03.083.00

3 Transformer board 27.03.085.00

4 Components of transformer cover 27.03.086.00S

5 Hexagon nut M4 86.44.336.00

6 Cross groove pan head bolt M4×10 86.44.161.00

7 Spring washer 4 86.44.414.00

8 Flat washer 4 86.44.442.00

9 Connecting screw rod 27.03.090.00

10 Inner hexagon necking bolt M6×16 86.44.097.00

11 Spring washer 6 86.44.420.00

12 Hexagon nut M6 86.44.340.00

13 Power switch 86.57.027.00

14 Fuse F 6.3AH/250V 86.59.038.00

15 Fuse base 86.59.017.00

16 Power-supply filter FN9222-10-06 86.60.021.00

17 Equipment accessaries stent 27.03.091.00

18 Tray corner 27.12.003.00

19 Cross groove pan head bolt M3×8 86.44.159.00

20 Flat washer 3 86.44.440.00

21 Spring washer 3 86.44.412.00

22 Ground symbol label 12.07.047.00

23 Cross groove pan head bolt M6×10 86.44.196.00
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TABLETABLETABLETABLE 6.46.46.46.4 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, BEDBEDBEDBED SHELFSHELFSHELFSHELF

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

24 Spring washer 6 86.44.420.00

25 Lug plate Φ6 86.55.128.00

26 Clip wire board 1 27.03.092.00

27 Clip wire board 2 27.03.093.00

28 Power labeling 27.03.095.01

29 Banned remove labeling 27.03.098.01

30 One in two output socket 86.55.004.00

31 Two core power input socket 86.55.084.00

32 Adjustable wire clamp 86.45.032.00

33 Cross groove sunk head bolt M3×10 86.44.207.00

34 Fixed set 27.03.099.00

35 Screw cap 27.03.100.00

36 Inner hexagon cone point tight set screw M4×6 86.62.795.00

37 Power port label 27.03.102.00

38 Switch waterproof cushion 44.19.019.00

39 Switch retainer 44.19.020.00
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FIGUREFIGUREFIGUREFIGURE 6.56.56.56.5 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, SHELFSHELFSHELFSHELF

TABLETABLETABLETABLE 6.56.56.56.5 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, SHELFSHELFSHELFSHELF

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Shelf base 27.12.002.00

2 Shelf corner 27.12.003.00

3 Steel sleeve 27.12.004.00

4 Block piece of tray 27.12.005.00

5 Components of tray gasket 27.12.006.00

6 Cross groove pan head bolt M3×8 86.44.159.00

7 Flat washer 3 86.44.440.00

8 Spring washer 3 86.44.412.00

9 Weight warning label 13.12.011.01

10 Inner hexagon necking bolt 0M10×100 86.44.060.00
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FIGUREFIGUREFIGUREFIGURE 6.66.66.66.6 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, DRAWERDRAWERDRAWERDRAWER
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TableTableTableTable 6.66.66.66.6 PartsPartsPartsParts andandandand AccessoriesAccessoriesAccessoriesAccessories List,List,List,List, DrawerDrawerDrawerDrawer

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Components of drawer subject 27.10.010.00

2 Shaft stent 27.10.011.00

3 Sheath 27.10.012.00

4 Hook 27.10.013.00

5 Top board of drawer 27.10.014.00

6 Cross groove pan head bolt M6×12 86.44.198.00

7 Spring washer 6 86.44.420.00

8 Flat washer 6 86.44.446.00

9 Cross groove pan head bolt M4×10 86.44.161.00

10 Flat washer 4 86.44.442.00

11 Spring washer 4 86.44.414.00

12 Cap nut M4 86.44.381.00

13 Two-way level 2 guide 86.52.016.00

14 Handle 27.10.015.00

15 Cross groove pan head tapping bolt ST3.5×9.5 86.44.257.00

16 Link rod of drawer 27.10.016.00

17 Cross groove pan head bolt M3×10 86.44.148.00

18 Flat washer 3 86.44.440.00

19 Spring washer 3 86.44.412.00

20 Magnet 41.19.056.00

21 Iron yoke 41.19.055.00

22 Magnet sheet absorption 27.10.017.00

23 Cross groove pan head tapping bolt ST2.9×9.5 86.44.256.00

24 Cross groove pan head tapping bolt ST2.9×13 86.44.253.00
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FIGURE6.7FIGURE6.7FIGURE6.7FIGURE6.7 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, DEVICEDEVICEDEVICEDEVICE FRAMEFRAMEFRAMEFRAME



SERVICE MANUAL FOR INFANT RADIANT WARMER

6-14 W5

TABLE6.7TABLE6.7TABLE6.7TABLE6.7 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, DEVICEDEVICEDEVICEDEVICE FRAMEFRAMEFRAMEFRAME

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Power cord 86.46.103.00

2 Components of protective cover 27.10.002.00

3 Protection bottom cover 13.10.023.00

4 Lift column 13.10.060.02S

5 Spring washer 16 86.44.407.00

6 Flat washer 16 86.44.434.00

7 Oblate bearing caster 86.22.002.00

8 Inner hexagon necking bolt M8×25 86.44.113.00

9 Spring washer 8 86.44.423.00

10 Flat washer 8 86.44.448.00

11 Components of switch frame 27.10.005.00S

12 Cross groove pan head bolt M4×10 86.44.161.00

13 Spring washer 4 86.44.414.00

14 Flat washer 4 86.44.442.00

15 The serrated locked washer 4 86.44.395.00

16 Hexagon nut M3 86.44.334.00

17 Spring washer 3 86.44.412.00

18 Lug plate 3 86.55.126.00

19 Ground symbol label 12.07.047.00

20 Oblate bearing brake caster 86.22.007.00

21 Adjustable wire clamp 86.45.032.00

22 Stand 27.10.007.01

23 Tip label 12.10.014.00
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FIGUREFIGUREFIGUREFIGURE 6.86.86.86.8 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, CONTROLLERCONTROLLERCONTROLLERCONTROLLER OFOFOFOF HKN-2001HKN-2001HKN-2001HKN-2001、、、、HKN-2001LHKN-2001LHKN-2001LHKN-2001L

TABLETABLETABLETABLE 6.86.86.86.8 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, CONTROLLERCONTROLLERCONTROLLERCONTROLLER OFOFOFOF HKN-2001HKN-2001HKN-2001HKN-2001、、、、HKN-2001LHKN-2001LHKN-2001LHKN-2001L

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Cross groove sunk head bolt M3×6 86.44.215.00

2
Groupware
for face
frame

HKN-2001 groupware for face frame 27.42.001.00S

HKN-2001L groupware for face frame 27.44.002.00S

3 Groupware for inner framework 27.42.015.00

4 Groupware for cover shell 27.42.023.00

5 Groupware for sensor socket 27.42.027.00

6 Electrical
nameplate

HKN-2001 Electrical nameplate 27.07.022.00

HKN-2001L Electrical nameplate 27.44.016.00
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FIGUREFIGUREFIGUREFIGURE 6.96.96.96.9 COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS DIAGRAMDIAGRAMDIAGRAMDIAGRAM OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER FORFORFORFOR HKN-2001HKN-2001HKN-2001HKN-2001
（（（（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR FACEFACEFACEFACE FRAMEFRAMEFRAMEFRAME））））
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TABLETABLETABLETABLE 6.96.96.96.9 HKN-2001HKN-2001HKN-2001HKN-2001 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LISTLISTLISTLIST OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER

（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR FACEFACEFACEFACE FRAMEFRAMEFRAMEFRAME）

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Components of front panel 27.42.002.00

2 Front cover shell 27.07.001.00

3 Hexagon nut M3 86.44.334.00

4 Plastic gasket 13.07.008.00

5 Components of main board 27.42.007.00

6 Hexagon isolated column HTS-312 86.45.015.00

7 Spring washer 3 86.44.412.00

8 Flat washer 3 86.44.440.00

9 Cross groove sunk head bolt M3×12 86.44.208.00

10 LCD screen 86.21.005.00

11 Panel 27.42.011.00

12 LCD protective plate 27.42.014.00

13 Spring washer 4 86.44.414.00

14 Flat washer 4 86.44.442.00

15 Cross groove pan head bolt M4×8 86.44.176.00

16 Cross groove sunk head bolt M3×8 86.44.216.00

17 LCD cushion 27.42.006.00
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FIGUREFIGUREFIGUREFIGURE 6.106.106.106.10 COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS DIAGRAMDIAGRAMDIAGRAMDIAGRAM OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER FORFORFORFOR HKN-2001HKN-2001HKN-2001HKN-2001
（（（（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR FACEFACEFACEFACE FRAMEFRAMEFRAMEFRAME））））



SERVICE MANUAL FOR INFANT RADIANT WARMER

6-19
W5

TABLETABLETABLETABLE 6.106.106.106.10 HKN-2001HKN-2001HKN-2001HKN-2001 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LISTLISTLISTLIST OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER

（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR FACEFACEFACEFACE FRAMEFRAMEFRAMEFRAME）

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Groupware for front panel 27.44.006.00

2 Front cover shell 27.07.001.00

3 Hexagon nut M3 86.44.334.00

4 Plastic gasket 13.07.008.00

5 Main board 27.44.003.00

6 Hexagon isolated column HTS-310 86.45.014.00

7 Panel 27.44.010.00

8 LCD protective board 27.44.013.00

9 Cross groove sunk head bolt M3×6 86.44.215.00

10 Spring washer 4 86.44.414.00

11 Flat washer 4 86.44.442.00

12 Cross groove pan head bolt M4×8 86.44.176.00
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FIGUREFIGUREFIGUREFIGURE 6.116.116.116.11 COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS DIAGRAMDIAGRAMDIAGRAMDIAGRAM OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER FORFORFORFOR HKN-2001HKN-2001HKN-2001HKN-2001,,,, HKN-2001LHKN-2001LHKN-2001LHKN-2001L
（（（（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR INSIDEINSIDEINSIDEINSIDE FRAMEFRAMEFRAMEFRAME））））
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TABLETABLETABLETABLE 6.116.116.116.11 HKN-2001,HKN-2001,HKN-2001,HKN-2001, HKN-2001LHKN-2001LHKN-2001LHKN-2001L PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LISTLISTLISTLIST OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER

（GROUPWAREGROUPWAREGROUPWAREGROUPWARE FORFORFORFOR INSIDEINSIDEINSIDEINSIDE FRAMEFRAMEFRAMEFRAME）

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Inside frame roof groupware 27.42.016.00

2 Switch power supply 86.60.127.00

3 Hexagon nut M3 86.44.334.00

4 Plastic gasket 13.07.008.00

5 Hexagon isolated column HTS-308 86.45.013.00

6 Cross groove sunk head bolt M3×6 86.44.215.00

7 Solid-state relay GN84137010-25 86.60.074.00

8 Flat washer 4 86.44.442.00

9 Spring washer 4 86.44.414.00

10 Cross groove sunk head bolt M4×12 86.44.218.00

11 Hexagon nut M4 86.44.336.00

12 Groupware for power board 27.42.018.00

13 Switch labeling 27.42.055.00

14 RS232 groupware 27.42.021.00S

15 Groupware for switch 12.07.075.00S

16 Cross groove sunk head bolt M3×8 86.44.216.00

17 Groupware for fuse base 27.42.022.00S

18 Fuse T 3.15AL/250V 86.59.025.00

19 Switch base 42.01.036.00

20 Binding post PC4L25004LT 86.55.145.00

21 Flat washer 3 86.44.440.00

22 Spring washer 3 86.44.412.00

23 Ground symbol label 12.07.047.00

24 Adjustable wire clamp AP-0810 86.45.032.00
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FIGUREFIGUREFIGUREFIGURE 6.126.126.126.12 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, SENSORSENSORSENSORSENSOR SOCKETSOCKETSOCKETSOCKET GROUPWAREGROUPWAREGROUPWAREGROUPWARE

TABLETABLETABLETABLE 6.6.6.6.12121212 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, SENSORSENSORSENSORSENSOR SOCKETSOCKETSOCKETSOCKET GROUPWAREGROUPWAREGROUPWAREGROUPWARE

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Groupware for sensor socket panel 27.03.052.01

2 Sensor plug board face stick 27.42.033.00

3 Groupware for skin temperature sensor 2 27.42.036.00S

4 Groupware for skin temperature sensor 2 27.42.037.00S

5 Plug protect stem 27.03.056.00

6 Flat washer 5 86.44.444.00

7 Spring washer 5 86.44.418.00

8 Hexagon nut M5 86.44.338.00

9 Cross groove pan head bolt M3×6 86.44.158.00

10 Plastic gasket 13.07.008.00

11 Sensor board 27.42.028.00
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FIGUREFIGUREFIGUREFIGURE 6.136.136.136.13 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAM,DIAGRAM,DIAGRAM,DIAGRAM, TRAYTRAYTRAYTRAY

TABLETABLETABLETABLE 6.16.16.16.13333 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, TRAYTRAYTRAYTRAY

NoNoNoNo.... NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Clamp 27.11.005.00

2 Inner hexagon necking bolt M6×25 86.44.101.00

3 Flat washer 6 86.44.446.00

4 Spring washer 6 86.44.420.00

5 Cap nut M6 86.44.383.00

6 Knurling round nut 27.11.006.00

7 Flat washer 8 86.44.448.00

8 Spring washer 8 86.44.423.00

9 Groupware for clamp 1 27.11.004.00

10 Bracket 27.12.009.00

11 Hole use wire block circle 27.12.015.00

12 Tray shaft 27.12.012.00

13 Rotating tray components 27.12.013.00

14 Steel ball RS2 86.44.513.00



SERVICE MANUAL FOR INFANT RADIANT WARMER

6-24 W5

FIGUREFIGUREFIGUREFIGURE 6.146.146.146.14 PARTSPARTSPARTSPARTS LOCATIONLOCATIONLOCATIONLOCATION DIAGRAMDIAGRAMDIAGRAMDIAGRAM,,,, IVIVIVIV POLEPOLEPOLEPOLE

FIGUREFIGUREFIGUREFIGURE 6.146.146.146.14 PARTSPARTSPARTSPARTS ANDANDANDAND ACCESSORIESACCESSORIESACCESSORIESACCESSORIES LIST,LIST,LIST,LIST, IVIVIVIV POLEPOLEPOLEPOLE

No.No.No.No. NameNameNameName PartsPartsPartsParts No.No.No.No.

1 Hook components 13.11.009.00

2 Hexagon nut M6 86.44.340.00

3 I.V. Pole 27.11.002.00

4 Clamp 2 27.11.003.00

5 Flat washer 8 86.44.448.00

6 Groupware for clamp 1 27.11.004.00

7 Spring washer 8 86.44.423.00

8 Knurling round nut 27.11.006.00

9 Clamp 27.11.005.00

10 Inner hexagon necking bolt M6×25 86.44.101.00

11 Cap nut M6 86.44.383.00
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SECTIONSECTIONSECTIONSECTION 7777
CIRCUITCIRCUITCIRCUITCIRCUIT DIAGRAMDIAGRAMDIAGRAMDIAGRAM

7.17.17.17.1 GENERALGENERALGENERALGENERAL
This section provides the wiring diagram of controller and distribution diagram and principle

diagram of components for each panel of controller.

WIRINGWIRINGWIRINGWIRING DIAGRAMDIAGRAMDIAGRAMDIAGRAM FORFORFORFOR WHOLEWHOLEWHOLEWHOLE UNITUNITUNITUNIT
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THETHETHETHE COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS SCHEDULESCHEDULESCHEDULESCHEDULE OFOFOFOF WHOLEWHOLEWHOLEWHOLE UNITUNITUNITUNIT

No.No.No.No. CodeCodeCodeCode NameNameNameName PartsPartsPartsParts No.No.No.No.

1 T2 Switch power supply 86.60.126.00

2 T4 Mattress transformer 27.03.083.00

3 X5 Power-supply filter 86.60.021.00

4 X1’, X2’ SS-8B socket 86.55.094.00

5 S0 Switch of main power 86.57.027.00

6 F1,F2 Fuse F6.3AH/250V 86.59.038.00

7 F3 Fuse T800mAL/250V 86.59.034.00

8 F4 Fuse T5AL/250V 86.59.051.00

9 M Electric push rod 86.60.005.00

10 SB1,SB2,SB3,SB4 Micro switch 86060.097.00

11 T3 Lift transformer 13.10.025.00

12 M1 Electrothermal film 27.03.036.00

13 LED1 Blue light board 1 27.07.058.00

14 LED2 Blue light board 2 27.07.058.00

15 A5 Blue light power board 27.42.038.00

16 T1 Switch power supply 86.60.127.00

17 RADIANT1,RADIANT2 Radiant heater 27.14.068.00

18 NIGHT LIGHT Night-light 86.58.050.00

19 WORK LIGHT Work light 86.58.049.00
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WIRINGWIRINGWIRINGWIRING DIAGRAMDIAGRAMDIAGRAMDIAGRAM OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER

COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS SCHEDULESCHEDULESCHEDULESCHEDULE OFOFOFOF CONTROLLERCONTROLLERCONTROLLERCONTROLLER

No.No.No.No. CodeCodeCodeCode NameNameNameName PartsPartsPartsParts No.No.No.No.

1 S1,S2 Power switch 86.57.016.00

2 K Solid-state relay 86.60.045.00

3 T1 Switch power-supply 86.60.127.00

4 A1 Power supply board 27.42.018.00

5 A2 Main board 27.42.007.00

6 A3 Sensor board 27.42.028.00

K
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ASSEMBLEASSEMBLEASSEMBLEASSEMBLE DRAWINGDRAWINGDRAWINGDRAWING OFOFOFOF POWERPOWERPOWERPOWER SUPPLYSUPPLYSUPPLYSUPPLY BOARDBOARDBOARDBOARD
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COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS SCHEDULESCHEDULESCHEDULESCHEDULE OFOFOFOF POWERPOWERPOWERPOWER SUPPLYSUPPLYSUPPLYSUPPLY BOARDBOARDBOARDBOARD

No.No.No.No. CodeCodeCodeCode NameNameNameName andandandand specificationspecificationspecificationspecification PartsPartsPartsParts No.No.No.No.

1 C1,C2 Capacitor SMD-25V-150uF±20% 86.51.063.00

2 C3,C4,C5,C9,C13 Capacitor 805-0.1uF±20% 86.51.003.00

3 C6,C7,C11,C12 Capacitor CA45A-25V-1uF±20% 86.51.026.00

4 C8 Capacitor CA45B-16V-10uF±20% 86.51.028.00

5 C10 Capacitor 0805-2200PF±20% 86.51.007.00

6 D1,D2,D3,D4,D5,D6 Diode SM4007-DO214 86.58.148.00

7 DC1 DC-DC converter F0509S-1W 86.18.004.00

8 J10 Socket MB312-762M2 86.55.058.00

9 J1 Socket ME040-76202 86.55.071.00

10 J2 Socket XY4-3S 86.55.112.00

11 J3 Socket XY4-2S 86.55.110.00

12 J4 Socket HX63080-6S 86.55.055.00

13 J5 Socket XY2.5-10S 86.55.097.00

14 J6 Socket DC-2-20S 86.55.035.00

15 J7 Socket XY4-4S 86.55.114.00

16 J8 Socket XY2.5-2S 86.55.099.00

17 J9 Socket ME040-50802 86.55.067.00

18 K1,K2,K3,K4 Relay JW1aFSN-DC12V 86.56.013.00

19 Q1～Q6 Triode MMBT3904LT1 86.58.149.00

20 R19~R23 Resistor 0805-10KΩ±5% 86.54.003.00

21 R1,R3 Resistor 0805-10KΩ±5% 86.54.003.00

22 R2,R4,R6,R8,R12,R13,R15~R18 Resistor 0805-1KΩ±5% 86.54.011.00

23 R5,R7,R11,R14 Resistor 0805-200Ω±5% 86.54.012.00

24 R9,R10 Resistor 0805-120Ω±5% 86.54.074.00

25 T1 Mutual inductor TVA1421-01 86.56.007.00

26 U1 Integrated circuit MC7805BDTG 86.58.065.00

27 U2 Integrated circuit LM358D 86.58.111.00

28 U3 Integrated circuit MAX232CSE 86.58.087.00

29 U4,U6 Integrated circuit K1010 86.58.059.00

30 U5 Integrated circuit MAX489CSD 86.58.110.00

31 U7 Integrated circuit
SN74LVC1G3157DBVR 86.58.105.00

32 U8 Integrated circuit KP1020 86.58.058.00
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PRINCIPLEPRINCIPLEPRINCIPLEPRINCIPLE DIAGRAMDIAGRAMDIAGRAMDIAGRAM OFOFOFOF POWERPOWERPOWERPOWER BOARDBOARDBOARDBOARD
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ASSEMBLEASSEMBLEASSEMBLEASSEMBLE DRAWINGDRAWINGDRAWINGDRAWING 1111 OFOFOFOF MAINMAINMAINMAIN BOARDBOARDBOARDBOARD FORFORFORFOR HKN-2001HKN-2001HKN-2001HKN-2001
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No.No.No.No. CodeCodeCodeCode NameNameNameName andandandand specificationspecificationspecificationspecification PartPartPartPart No.No.No.No.

1 R1 Potentiometer 3296-500Ω 86.54.030.00

2 R2 Resistor 0805-5.6KΩ±1% 86.54.090.00

3 R3,R5 Resistor 0805-180Ω±5% 86.54.007.00

4 R4,R6,R8,R10,R11,R14~R17,R20 Resistor 0805-10KΩ±5% 86.54.003.00

5 R21,R34,R38,R41 Resistor 0805-10KΩ±5% 86.54.003.00

6 R42,R46~R54 Resistor 0805-10KΩ±5% 86.54.003.00

7 R27,R28,R30 Resistor 0805-2KΩ±1% 86.54.015.00

8 R12,R13,R33 Resistor 0805-20KΩ±1% 86.54.077.00

9 R18 Resistor 0805-100Ω±1% 86.54.073.00

10 R19 Resistor 0805-30KΩ±1‰ 86.54.080.00

11 R31 Resistor 0805-3KΩ±1% 86.54.019.00

12 R23,R25 Resistor 0805-510Ω±5% 86.54.022.00

13 R26,R35,R36,R37,R39,R40 Resistor 0805-1KΩ±5% 86.54.011.00

14 R29 Resistor 0805-7.5KΩ±1% 86.54.025.00

15 R32 Resistor 0805-2.2KΩ±1% 86.54.072.00

16 R7,R9 Resistor 0805-120Ω±5% 86.54.074.00

17 R43~R45 Resistor 0805-4.7KΩ±1% 86.12.001.00

18 C14,C20,C39 Capacitor 0805-0.01uF±20% 86.51.001.00

19 C1~C6,C8,C9,C11,C12,C16~C19 Capacitor 0805-0.1uF±20% 86.51.003.00

20 C21,C23,C24,C26,C28 Capacitor 0805-0.1uF±20% 86.51.003.00

21 C32～C38,C45 Capacitor 0805-0.1uF±20% 86.51.003.00

22 C7,C40 Capacitor 0805-15PF±20% 86.51.006.00

23 C10,C13 Capacitor 0805-22PF±20% 86.51.008.00

24 C27,C31,C46,C48 Capacitor SMD-25V-150uF±20% 86.51.063.00

25 C15,C22 Capacitor CA45B-16V-10uF±20% 86.51.028.00
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26 C42 Capacitor 0805-1500PF±20% 86.51.005.00

27 C43 Capacitor CD11-25V-10uF±20% 86.51.044.00

28 C44 Capacitor CD11-25V-470uF±20% 86.51.047.00

29 JZ1 Crystal oscillator
HC-49/S-SMD-11.0592MHz 86.60.080.00

30 JZ2 Crystal oscillator
HC-49/S-SMD-10.000MHz 86.60.079.00

31 L1 Winding inductor 100uH 86.56.001.00

32 D1 Diode HZ11B1 86.58.164.00

33 D2 Diode HZ05A2 86.58.198.00

34 D3,D4 Diode SM4007-D0214 86.58.148.00

35 D5,D7 Diode 1N5339B 86.58.163.00

36 D6 Diode 1N5817 86.58.166.00

37 F1 Fuse 1812L050-C 86.59.040.00

38 H3 Light-emitting diode Φ5-G 86.58.034.00

39 H4 Light-emitting diode Φ5-G/Y 86.58.035.00

40 H1,H2 Light-emitting diode Φ5-R 86.58.045.00

41 Q1~Q3,Q5,Q6 Triode MMBT3904LT1 86.58.149.00

42 Q4 Triode MMBT3906LT1 86.58.150.00

43 U1 Integrated circuit MC34063AP1 86.58.097.00

44 U2,U6 Integrated circuit SN74AHCT00D 86.58.085.00

45 U3 Integrated circuitSN74HCT241DW 86.58.214.00

46 U4 Integrated circuit SN74AHCT139D 86.58.115.00

47 U5 Integrated circuit MAX489CSD 86.58.110.00

48 U7 Integrated circuit RA8835P3N 86.58.056.00

49 U8 Integrated circuit TPS3824-50 86.58.103.00

50 U9 Integrated circuit
AT89C51ED2_RDTUM 86.26.003.00
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51 U10 Integrated circuit TLV2544CD 86.58.086.00

52 U11 Integrated circuit DS1230Y-100 86.58.094.00

53 U12 Integrated circuit
SN74AHCT373DW 86.58.109.00

54 U13 Integrated circuit DS12C887 86.58.093.00

55 U14 Integrated circuit
SN74AHCT273DW 86.58.107.00

56 U15 Integrated circuit SN74AHCT32D 86.58.092.00

57 U20 Integrated circuit SN74AHCT244D 86.58.117.00

58 U16,U17 Integrated circuit MC7805BDTG 86.58.065.00

59 U18 Integrated circuit SN74AHCT04D 86.58.090.00

60 U25 Integrated circuit MAX6346UR45 86.26.005.00

61 U21 Integrated circuit MC78LC33NTR 86.58.212.00

62 U22 Integrated circuit MAX7348AEP+ 86.58.210.00

63 U23 Integrated circuit LM358D 86.58.111.00

64 U24 Integrated circuit
CY62256LL-70SNC 86.58.108.00

65 J1 Socket XY2.5-6S 86.55.107.00

66 J2 Socket XY2.5-10S 86.55.097.00

67 J4,J8 Socket XY2.5-2S 86.55.099.00

68 J5 Socket XY4-2S 86.55.110.00

69 J7 Socket DC-2-20S 86.55.035.00

70 J9 Single socket DPCZ-60T 86.55.047.00

71 JP1 Socket 5597-12APB 86.55.003.00

72 P1,P2,P3 Single needle inserted DPCZ-60T 86.55.047.00

73 speaker1 Buzzer EFM-230/12VDC 86.60.089.00
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1 R1,R2 Resistor 0805-24KΩ±5% 86.54.014.00

2 R3~R5,R6,R26 Resistor 0805-1KΩ±5% 86.54.011.00

3 R8,R10,R11,R14~R17,R21 Resistor 0805-10KΩ±5% 86.54.003.00

4 R35~R36,R38,R42~R51 Resistor 0805-10KΩ±5% 86.54.003.00

5 R12,R13,R33 Resistor 0805-20KΩ±1‰ 86.54.077.00

6 R18 Resistor 0805-100Ω±5% 86.54.002.00

7 R19 Resistor 0805-30KΩ±1% 86.54.069.00

8 R20 Resistor 0805-10KΩ±1% 86.54.068.00

9 R27,R28,R30 Resistor 0805-2KΩ±1% 86.54.015.00

10 R29 Resistor 0805-7.5KΩ±1% 86.54.025.00

11 R34,R39~R41 Resistor 0805-4.7KΩ±1% 86.12.001.00

12 R31 Resistor 0805-3KΩ±1% 86.54.019.00

13 R32 Resistor 0805-2.2KΩ±1% 86.54.072.00

14 R37 Resistor 0805-20Ω±5% 86.12.004.00

15 R7,R9 Resistor 0805-120Ω±5% 86.54.074.00

16 R23,R25 Resistor 0805-510Ω±5% 86.54.022.00

17 C14,C20,C39 Capacitor 0805-0.01uF±20% 86.51.001.00

18 C3~C9,C11,C12,C16~C19,C21~
C26 Capacitor 0805-0.1uF±20% 86.51.003.00

19 C21~C24,C26,C28 Capacitor 0805-0.1uF±20% 86.51.003.00

20 C32~C38,C42,C45,C46 Capacitor 0805-0.1uF±20% 86.51.003.00

21 C1,C2,C15,C40,C41,C48,C49 Capacitor CA45B-16V-10uF±20% 86.51.028.00

22 C27,C31,C43,C44 Capacitor SMD-25V-150uF±20% 86.51.063.00

23 C10,C13 Capacitor 0805-22PF±20% 86.51.008.00
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24 JZ1 Crystal oscillator
HC-49/S-SMD-11.0592MHz 86.60.080.00

25 Q1,Q2,Q3,Q5 Triode MMBT3904LT1 86.58.149.00

26 Q4 Triode MMBT3906LT1 86.58.150.00

27 D1 Diode HZ11B1 86.58.164.00

28 D2 Diode HZ05A2 86.58.198.00

29 D3,D4 Diode SM4007-DO214 86.58.148.00

30 D5,D6 Diode 1N5339B 86.58.163.00

31 F1 Fuse 1812L050-C 86.59.040.00

32 H1,H2,H8 Light-emitting diode NEA-L10ZAD 86.58.023.00

33 H7,H10,H13 Light-emitting diode NEA-L10ZAG 86.58.044.00

34 H3 Light-emitting diode Φ5-G 86.58.034.00

35 H4,H6,H9,H14 Light-emitting diode
HLMP-2500-G 86.58.048.00

36 H5 Light-emitting diode Φ5-G/Y 86.58.035.00

37 H11,H12 Light-emitting diode NEA-B10ZAT 86.58.019.00

38 S1~S12 Micro switch B3F-4055 86.57.003.00

39 V1,V3 Digital tube NET-5631AG 86.58.024.00

40 V2,V4 Digital tube NET-3631AG 86.58.025.00

41 U24 Integrated circuit SN74AHCT32D 86.58.092.00

42 U1,U2 Integrated circuit MAX7221CWG 86.58.114.00

43 U3 Integrated circuit
SN74AHCT241DW 86.58.214.00

44 U4 Integrated circuit SN74AHC139D 86.58.115.00

45 U5 Integrated circuit MAX489CSD 86.58.110.00

46 U6,U7,U25 Integrated circuit SN74AHCT00D 86.58.085.00
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47 U8 Integrated circuit TPS3824-50 86.58.103.00

48 U9 Integrated circuit
AT89C51ED2_RDTUM 86.26.003.00

49 U10 Integrated circuit TLV2544CD 86.58.086.00

50 U13 Integrated circuit DS12C887 86.58.093.00

51 U14 Integrated circuit
SN74AHCT273DW 86.58.107.00

52 U15,U18 Integrated circuit SN74AHCT04D 86.58.090.00

53 U11 Integrated circuit DS1230Y-100 86.58.094.00

54 U12 Integrated circuit
SN74AHCT373DW 86.58.109.00

55 U20 Integrated circuit
SN74AHCT244D 86.58.117.00

56 U16,U17 Integrated circuit MC7805BDTG 86.58.065.00

57 U26 Integrated circuit TC7660ACBZA 86.26.006.00

58 U23 Integrated circuit LM358D 86.58.111.00

59 U21 Integrated circuit MC78LC33NTR 86.58.212.00

60 U22 Integrated circuit MAX7348AEP+ 86.58.210.00

61 VR1 Potentiometer 3296-10KΩ 86.54.028.00

62 J3 Single needle inserted DPCZ-60T 86.55.047.00

63 P1,P2,P3 (2X3) Single needle inserted DPCZ-60T 86.55.047.00

64 Speaker1 Buzzer EFM-230/12VDC 86.60.089.00

65 J1 Socket XY2.5-6S 86.55.107.00

66 J2 Socket XY2.5-10S 86.55.097.00

67 J4,J8 Socket XY2.5-2S 86.55.099.00

68 J5 Socket XY4-2S 86.55.110.00

69 J6 Socket XY2.5-3S 86.55.101.00

70 J7 Socket DC-2-20S 86.55.035.00
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1 C1,C3,C6,C7,C9,C10,C13,C14,C20 Capacitor 0805-0.1uF±20% 86.51.003.00

2 C23, C26,C31~C33,C36,C38,C40 Capacitor 0805-0.1uF±20% 86.51.003.00

3 C2,C11,C15,C17,C25,C27,C28,C30 Capacitor 0805-0.01uF±20% 86.51.001.00

4 C4,C5,C39 Capacitor SMD-25V-150uF±20% 86.51.063.00

5 C8,C22,C29 Capacitor CA45B-16V-10uF±20% 86.51.028.00

6 C12 Capacitor 1210-25V-10uF±20% 86.51.064.00

7 C18,C19,C35,C37 Capacitor 0805-22PF±20% 86.51.008.00

8 C24 Capacitor 0805-2200PF±20% 86.51.007.00

9 D1,D2,D3 Diode SM4007-DO214 86.58.148.00

10 F1,F2 Fuse 1812L050-C 86.59.040.00

11 H1 Light-emitting diode Φ5-R 86.58.045.00

12 J1 Socket XY2.5-3S 86.55.101.00

13 J2 Socket XY2.5-6S 86.55.107.00

14 J3 Socket MB312-762M2 86.55.058.00

15 J4 Socket XY2.5-4S 86.55.103.00

16 J5 Socket XY2.5-10S 86.55.097.00

17 J6 Socket XY2.5-2S 86.55.099.00

18 JZ1,JZ2 Crystal oscillator
HC-49/S-SMD-11.0592MHz 86.60.080.00

19 K1 Relay JW1aFSN-DC12V 86.56.013.00

20 LS1 Buzzer TMB12A05 86.60.073.00

21 P1,P2 Double needle inserted
SPCZ-60T×2 86.55.093.00

22 P3,P4 Single needle inserted DPCZ-60T 86.55.047.00

23 Q1,Q2,Q3,Q4,Q5 Triode MMBT3904LT1 86.58.149.00

24 R1,R2,R4,R14,R15 Resistor 0805-10KΩ±5% 86.54.003.00
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25 R22~R24,R36,R41,R42 Resistor 0805-10KΩ±5% 86.54.003.00

26 R3,R6,R8~R10,R12,R16~R18,R20 Resistor 0805-20KΩ±1‰ 86.54.077.00

27 R5,R7,R13 Resistor 0805-100Ω±1% 86.54.073.00

28 R11,R19,R21,R25,R27,R28 Resistor 0805-1KΩ±5% 86.54.011.00

29 R29,R31,R34,R38,R40 Resistor 0805-1KΩ±5% 86.54.011.00

30 R26 Resistor 0805-510Ω±5% 86.54.022.00

31 R30,R32,R37,R39 Resistor 0805-200Ω±5% 86.54.012.00

32 R33,R35 Resistor 0805-120Ω±5% 86.54.074.00

33 S1 Solid-state relay CX240D5 86.60.086.00

34 T1 Mutual inductor TVA1421-01 86.56.007.00

35 U1,U16 Integrated circuit MC7805BDTG 86.58.065.00

36 U2,U8 Integrated circuit TLV2544CD 86.58.086.00

37 U3 Integrated circuit
TPS3824-30DBVR 86.58.209.00

38 U4 Integrated circuit
MC78PC30NTRG 86.58.208.00

39 U5 Integrated circuit
P89LPC932A1FDH 86.58.205.00

40 U6 Integrated circuit
MAX13432EESD+ 86.58.204.00

41 U7,U14 Integrated circuit KP1020 86.58.058.00

42 U9 Integrated circuit LM358D 86.58.111.00

43 U10 Integrated circuit
SN74AHCT273DW 86.58.107.00

44 U11 Integrated circuit
SN74AHCT04D 86.58.090.00

45 U12 Integrated circuit TPS3824-50 86.58.103.00

46 U13 Integrated circuit
AT89S8253_44A 86.58.207.00

47 U15 Integrated circuit MAX489CSD 86.58.110.00

48 U17 Integrated circuit SN74LVC2G34 86.58.206.00
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LEDLEDLEDLED POWERPOWERPOWERPOWER BOARDBOARDBOARDBOARD COMPONENTCOMPONENTCOMPONENTCOMPONENT SCHEDULESCHEDULESCHEDULESCHEDULE

No.No.No.No. CodeCodeCodeCode NameNameNameName andandandand specificationspecificationspecificationspecification PartsPartsPartsParts No.No.No.No.

1 Z4 Socket XY4-4S 86.55.114.00

2 Z8 Socket XY4-7S 86.55.117.00

3 Z6,Z7 Socket HX63080-2S 86.55.054.00

4 Z5 Socket HX63080-6S 86.55.055.00
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LEDLEDLEDLED BOARDBOARDBOARDBOARD COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS SCHEDULESCHEDULESCHEDULESCHEDULE

No.No.No.No. CodeCodeCodeCode NameNameNameName andandandand specificationspecificationspecificationspecification PartsPartsPartsParts No.No.No.No.

1 R1 - R16 Resistor 0805-10Ω±5% 86.54.004.00

2 LED JN-393SUBC/J 86.58.005.00

3 Z1 Socket XY4-2S 86.55.173.00
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