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SERVICE MANUAL FOR INFANT RADIANT WARMER

WARRANTY

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.

SERVICE COMMITMENT

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.

COMPLEMENTARY NOTICE

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

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.

TABLE OF DEFINITIONS AND SYMBOLS
TECHNICL DEFINITIONS
SKIN TEMPERATURE SENSOR: A sensing device including the link with the equipment intended to
measure the infant’'s baby temperature.
PRE-WARM MODE: 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.
MANUAL MODE: 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.
BABY MODE: 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.
BED TEMPERATURE: The temperature is equivalent to the temperature of the center touch point
when the patient is in the mattress center.
CONTROL TEMPERATURE: The temperature set in the temperature controller.
STEADY TEMPERATURE CONDITION : 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°C over a period of 1 hour.
TEMPERATURE ALARM CHECKOUT STATE: The difference between the indicated temperature
and control temperature is within £0.5°C and such state lasts for over 10 minutes. When checkout
the temperature alarm function, operation should be enter this state.
TEMPERATURE UNIFORMITY: 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.
APGAR TIMER: It offers the functions of three periods alarming indication: 1min, 5min, and 10min
for clinical treatment.
EFFECTIVE SURFACE : The surface that is irradiated by light and used for treatment. As its

standard size, please refer to manual.
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TOTAL IRRADIANCE : Irradiance equal to the evaluated irradiance in the range between 320nm
and 550nm.

TOTAL IRRADIANCE FOR BILIRUBIN: Irradiance equal to the evaluated irradiance in the range
between 400nm and 550nm.

UNIFORMITY OF THE TOTAL IRRADIANCE FOR BILIRUBIN : Ratio of the lowest TOTAL
IRRADIANCE FOR BILIRUBIN Ebi min to the highest TOTAL IRRADIANCE FOR BILIRUBIN Ebi
max on the effective surface area.

LIFETIME OF LIGHT SOURCE: Time after the average total irradiance for bilirubin Ebi is attenuated
by 25%.

LIFETIME OF PRODUCT: The period from sell-by date to the date of discarding as useless.

NOTE, IMPORTANT, CAUTION AND WARNING

NOTE: 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.

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

CAUTION: 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.

WARNING: 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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SYMBOLS

oOx=!

220-230V~50Hz
F 6.3AH/250V

T 3.15AL/250V

EIQIPIORUIOIC

100 %

‘

0%

S

Consult instructions for us

Keypad key

RS232 Connector

Power On

Power On of temperature
controller

AC 220-230V, 50Hz

F Type Fuse 6.3AH/250V

T Type Fuse 3.15AL/250V

Switch key of mode select

Set Up Key

Set key of bed
temperature mode

Switch key lighting at night

Height adjustment up key

Height adjustment down
key

Serial number

Heating power indicator

Non-ionizing radiation

Soft Key

Silence/Reset Key

220-230V~/50Hz

220-230V~/50Hz

=

Class |

A

O
60

MAX: 5A

MAX: 1A

T 5AL/250V

T 800mAL/250V

SHCINIRCIC

BRSO

E®

Weight limit

Class | Equipment

BF type applied part

Power Off

Power Off of temperature
controller

Auxiliary Mains Output of
controller, MAX:5A

Auxiliary Mains Output of
VHA, MAX:1A

T Type Fuse 5AL/250V

T Type Fuse 800mAL/250V

Set Down Key

Set key of skin temperature
mode

Switch key working lighting

APGAR timer key

Calibration key

Date of manufacture

Socket for connecting skin
temperature sensor 1

Socket for connecting skin
temperature sensor 2

Switch for phototherapy unit /
Eye mask mark

Manufacturer
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SEASONAL SAFETY CHECK

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.

@. Inspect the equipment and accessories for mechanical and functional damage.

@. Inspect the safety relevant labels for legibility.

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

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

® . Test the protection ground impedance of the equipment according to IEC 60601-1:1988 +
A1:1991 + A2:1995, it shall not be more than 0.1Q.

® . Test the earth leakage current according to IEC 60601-1:1988 + A1:1991 + A2:1995, NC:
0.5mA, SFC:=1TmA.

@ . Test the patient leakage current according to IEC 60601-1:1988 + A1:1991 + A2:1995,
NC:=0.1mA, SFC:<0.5mA.

® . 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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SECTION 1

GENERAL INFORMATION
1.1 INTRODUCTION
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.

1.2 STATEMENT

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).

1.3 DESCRIPTION

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

Q : /\ Warmer Module
Controller j

Shelf Heatable Bassinet

Tray

— | Drawer
| |
1

]
@\ Vertical Height Adjustment Stand
1
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DESCRIPTION OF
PART

EXPLANATION

Warmer Module

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.

L.V. Pole

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

Controller

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.

Shelf

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.

Tray

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

Heatable Bassinet

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.

VHA Stand

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.

The maximum load of shelf and other accessories is described in the table.
Please do not overload to avoid damages to accessories.

1-2
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SECTION 2

INSTALLATION
2.1 UNPACKING
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.

2.2 INSTALLATION

At least two professionals are required to do the installation of the WARMER with inner
hexagon spanner and wrench.

Installation step:

A. Install the upper column groupware (upper column+warmer module)

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.

Clamp Nut \

FIGURE 2.1 INSTALLATIONS THE PILLAR
IMPORTANT: Must ensure that two columns at the same height, otherwise it will affect the
temperature uniformity of the 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. (NOTE: After
inserting the signal cable, you should screw the two sockets in place to prevent the interface
loosen.)

e

The top cover — The top cover

Powercord —

FIGURE 2.2.1 FIGURE 2.2.2
2-1
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e

The top cover

The top cover

FIGURE 2.2.3 FIGURE 2.2.4
FIGURE 2.2 TIGHTEN THE TOP COVER

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

Clamp Nut

FIGURE 2.3 TIGHTEN THE CLAMP NUT

B. Install shelf
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.

JSES
Crossbeami Bolt

.5 S e

(H— T —

FIGURE 2.4 INSTALLATION OF SHELF

AT

2-2
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C. Install L.V. Pole
See figure 2.5, install four panels, the ones with 1.V. Pole soft are the front and back panels, and

all panels are installed with the same way.

/ / L.V. Pole

L.V. Pole
\ Fixed pin 2 \
The cover —shape nut
FIGURE 2.5.2
/ Fixed pin 1
FIGURE 2.5.1
FIGURE 2.5 INSTALLATION OF L.V.POLE
D. Install tray

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.

— Fixed Pin

™

The Cover-Shape Nut

FIGURE 2.6 INSTALLATION OF THE TRAY
E. Insert the power cord
Insert the power cord into the socket of general power supply.

Check the incubator according to the instruction in section 2.3.

2-3
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2.3 GENERAL OPERATION AND FUNCTION TESTING PROCEDURES

WARNING
1. Once some function of the device lost or the front panel or other correlative
devices have faults, please stop using it.
2. This checkout procedure related to temperature enable to use, only when set
temperature must be higher 3°C than ambient temperature.
3. Please do not damage the VHA stand during moving. And lower the stand to the
lowest position before moving so that the radiant warmer is 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.

2.3.1 CHECK THE INTEGRITY OF WARMER

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.

2.3.2 CHECK CONTROLLER

NOTE: Make sure that the power supply are compatible with the electrical specifications
lapelled on the warmer, For proper grounding reliability, connect the power cord only
to properly grounded 3-wire hospital-grade or hospital-use outlet. Do not use

extension cords.

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

2-4
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A. START-UP THE CONTROLLER

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 repair it by professional maintenance 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. CHECK POWER FAILURE ALARM
Pull off the power cord of whole unit, the Power failure alarm should active, and the “POWER”
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: Make sure that the rechargeable battery is full before usage. If not full, it may
cause the power failure without the alarming indication. If full, and there is no
any indication after disconnecting the main power supply, please refer to the

qualified service personnel.

C.CHECK HEATER

Control the environment temperature at 21°C ~ 25°C, and set the skin temperature and mattress
temperature at 35.0°C, and all heat power indicator are on, and heater will output heat completely.
NOTE: When the radiant warmer works under the set state, and continue the following

operation procedure.

2-5
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D. CHECK THE SKIN TEMPERATURE ALARM

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.

Socket of Skin Sensor 1 Socket of Skin Sensor 2
Sensor socket panel Alarm light
Arrow Opening Opening

y / /

/ /

Socket of Skin Sensor 1 Socket of Skin Sensor 2
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;
® [n baby mode, the skin over-temp alarm;
® [f 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. Insert or pull out the skin sensor, you must hold the plug of skin sensor, pulling

the leads is forbidden.

2. Please do not bend the connection of 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 "Skin temperature Sensor Fault", and the controller's message
indicator of HKN-2001L will show "Skin temp. sensor". Pull off the skin temperature sensor 2, the

sensor 2 will display "--.-", the device is without alarm indication.

2-6
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E. CHECK ACCURACY OF SKIN TEMPERATURE SENSOR
Put the skin temperature sensor 1 and the skin temperature sensor 2 together with the mercury
thermograph for the accuracy with £0.1°C into the water cup with the temperature as 36°C+0.5°C.
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°C.
NOTE: Please check again if the accuracy of the skin temperature sensor exceeds the
permissibility deviation. Please let the professional maintenance man service
machine if the accuracy the skin temperature sensor exceeds the permissibility of

deviation again.

F. CHECK SKIN TEMPERATURE DEVIATION ALARM

In baby mode, set the skin temperature at 35.0°C, put the skin sensor 1 into the water cup at
37°C, when the temperature indication is more than 36.0°C, 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 "skin temperature upper deviation" and the information indicator of
HKN-2001L will display "Skin temp. upper deviation". Set the skin temperature at 35.0°C, put the
skin sensor 1 into the water cup at temperature 33°C, when the temperature indication is lower than
34.0°C, 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 "skin temperature
lower deviation" and the information indicator of HKN-2001L will display "Skin temp. lower

deviation".

G. CHECK OVER-TEMPERATURE ALARM

In baby mode, put the skin sensor into the water cups at 39.5°C+0.5°C, 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 "skin temperature over". ( For
HKN-2001)

In baby mode, put the skin sensor into the water cups at 39.5°C+0.5°C, 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 "Skin temp. over". (For HKN-2001L)

H. CHECK MATTRESS TEMPERATURE DEVIATION ALARM
2-7
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Set the mattress temperature at 35.0°C, the mattress temperature raise up, when the mattress
temperature reaches 38.0°C, alarm will occur. The alarm indicator of controller will flash with
continuous audible sound. The message status bar of HKN-2001 will display "Mattress
temperature upper deviation" and the information indicator of HKN-2001L will display "Mat temp.
upper deviation". Set the mattress temperature at 37.0°C, when the mattress temperature lowers to
34°C, alarm will occur. The alarm indicator of controller will flash with continuous audible sound. The
message status bar of HKN-2001 will display "Mattress temperature lower deviation" and the

information indicator of HKN-2001L will display "Mat temp. lower deviation".

Il. CHECK MATTRESS-TEMPERATURE OVER ALARM

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
39.5C, 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 "Mattress temperature
over". (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°C, 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 "Mat temp. over". ( For

HKN-2001L)

J. CHECK MANUAL MODE ALARM FUNCTION

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 "Check Manual Mode" and the information indicator of HKN-2001L will

display "check manual mode".

K. CHECK SKIN TEMPERATURE SETTING ALARM FUNCTION

In baby mode, put the skin sensor 1 into the water cup at temperature lower 3.5°C 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 "check skin

sensor" and the information indicator of HKN-2001L will also display "Check skin temp. sensor".

Set the temperature at 36°C, after the device enters into the temperature alarm checkout state,
2-8
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put the skin sensor 1 into the water cup at temperature 35.3°C+0.1°C 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 "check skin sensor' and the information

indicator of HKN-2001L will also display "Check skin temp. sensor ".

L. CHECK APGAR TIMER

On the main interface, the keypad is unlocked, press the APGAR, the timer can indicate from Os,
when the time indicates 50" ~1’, 450" ~5&’, 960" ~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 Os, when the time indicates 50"~ 1’, 4’50” ~
5, 950" ~ 10’, it can sound “du...”, at the same time, the time for APGAR is flashing. ( For
HKN-2001L)

M. CHECK PHOTOTHERAPY INSTALLATION AND TIMEING

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. CHECK CLOCK

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.

TIME SET CODE
SETTING CODE INDICATED ITEM SET RANGE
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. CHECK ILLUMINATING LAMP
For HKN-2001,0n the lamp operating interface with keypad unlocked, turn on / off the work

2-10
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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: During operation, no matter which status the device in, if not pressing any key, after
50s, the controller will return to main interface, and keypad lock key will light out as
well as all keys in locking 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.

2.3.3 MECHANICAL EXAMINATION
A. CHECK BASSINET TILT MACHANISM

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

1+10°, positioning installation will help fixing position.

NOTE: The mattress may slip at maximum tilt.

B. CHECK THE ANGLE ADJUSTMENT FUNCTION OF RADIANT HEAD

Protuberance of warm module

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

NOTE: But only the 0°handle for lock is stable, the heat of the bed is also even.

C. CHECK THE PANEL

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

2-11
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D. CHECK L.V. POLE AND TRAY
Check if the I.V. Pole and tray are tightened or not.

E. CHECK HEIGHT ADJUSTMENT SYSTEM

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

B
upP DOV{IN

NOTE: 1. The maximum load for height adjustment is 10 kg.
2. Hoses and cables should be long enough to ensure a secure connection even in
the top or bottom height adjustment position.
3. Don’t place any objects during the process of adjustment.
4. This is an intermittent operation. After each raising or lower operation is finished,
there should be 30-seconds waiting time to allow next operation to be done again.
5. In order to keep warmer on maximum stability, stand wheel should be lowered to

minimum height before being moved.

2-12
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SECTION 3
TECHNICAL INFORMATION
3.1 SPECIFICATION
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.

TABLE 3.1 SPECIFICATIONS

Power requirements. ... ... AC220-230V/50Hz, 900VA
Radiation heater. ... ... 2X 330Wx15W
MattreSS NEatEr. ... e 130W+20W
BIUE GOt LED ... .o e e e e e et e e e 10W
WV OrKING NG, . e e e 20W
NG gt . e 8w
Auxiliary mains power output of controller........................ AC220-230V, 50Hz, MAX.current 5A
VHA Auxiliary mains power output of VHA........................ AC220-230V, 50Hz, MAX.current 1A
Protective grounding........coieii i <0.1Q
Earth leakage surrent...... ... normal condition: <<0.5mA

Single fault condition: <1mA

Patient leakage current....... ..o 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 |, Type BF applied part, normal device continuously operated.
Temperature control MOde. ... ..o Pre-warm mode
Manual mode

Skin mode
Temperature CONtrol raNge.......ouii it e e 34.5C~37.5C
SKin temperature SENSOr FANGE .. .. ...ttt e et ee e eae e e e aeananans 5C~65T
The difference value between the temperature measure by skin sensor and control
[ET 0] o =T = 1 (U] = PP <0.57C
Accuracy of skin teMpP SENSOI ..o within£0.3°C
Uniformity of bed surface temp ... ..o <2C
The total irradiance of bed effective surface.................oo =21mW/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.................. 20.8mW/cm2
The uniformity of total irradiance for bilirubin of bed effective surface.............................. >0.4

Mattress heating
Mattress temperature Control range........ ..o 25C~38°C

Mattress temperature indication aCCuracy............ccoiiii i +0.7C
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TABLE 3.1 SPECIFICATIONS (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 e the skin temp sensor differences alarm
The internal probe of mattress temp sensor fault........................ mattress temp sensor alarm
The internal isolated probe of mattress temp sensor
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 e mattress temp sensor differences alarm
Skin sensor over-temp alarm...........oooiiii i skin over-temp alarm
Mattress sensor over-temp alarm...............ccooiiii 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............cooooiiiiiiiii i check manual mode
Main CPU internal system failure..............cooo i system alarm 01
Main CPU internal ROM failure. ..o system alarm 02
Main CPU internal EEPROM failure......... ..o system alarm 03
Main CPU and auxiliary CPU communication failure............................c.. system alarm 04
Auxiliary CPU internal system failure..............coooiiiiiiiiie, system alarm 05
Auxiliary CPU internal ROM failure......... ..o, 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....................ooiii . system alarm 09
Independent protection CPU internal ROM failure..................cooooiiiiiii. system alarm 10
Independent protection CPU internal EEPROM failure......................c.on. system alarm 11
Radiation heating system failure...............ooiii i system alarm 12
Mattress heating system failure..............coooiiiii system alarm 13
Main CPU external ADC failure..........c.coiiiiiii e system alarm 14
Auxiliary CPU external ADC fault........ ..o system alarm 15
independent protection CPU external ADC failure....................oooooiiiinl. system alarm 16
SRAM failUre. ... system alarm 17
The clock chip RTC failure...... ..o e 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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TABLE 3.1 SPECIFICATIONS (CONTINUED)

Environment temperature (Do not use it outside the prescribed environment)
OPEratiNg FANG .. e e e 18°C~30°C
0] (o = 1o [N = T - -20C~+55C

Environment humidity
Operating raNgE ... .. e 30%~75%

IS (o] = o [= 30 = g T [ <93%

Atmospheric pressure
Operating atmospheric pressure range...........ooooeviieieiiiiiiiiiieeeeeennen 700hPa~1060hPa

Shipment and storage atmospheric pressure range...............ccocevviiieennn. 500hPa~1060hPa

Air velocity

Ambient @ir VEIOGCITY .. ... <0.3m/s

Other specification
APGAR TIMer. ..o Give sound indication when
reach 50"~1’, 4’ 50"~5’, 9’ 50"~10’
The lifetime of ProdUCT. ... ..o e 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

SIENCE. .. 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.. .o can cancel the alarm and back to the setting state
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TABLE 3.1 SPECIFICATION (CONTINUED)

Wavelength range from 320nm to 550nm, the wavelength interval is 5nm as shown in chart
320 0.0000000000 4400 20851640000
325 0.0000000000 445 40588730000
330 £.0000000000 450) 7.1860800000
335 0.0000000004) 455 11 5261200000
340 0.0000000000 460) 182637400000
345 0.0000000000 465 21 0351500000
350 0.0000000000 470 19 3089700000
355 0.0000000000 475 136934800000
360 £.0000000000 430 9 3698260000
65 0.0000000000 435 63107570000
370 £.0000000000 490 35971590000
75 D.0000000000 495 24550760000
3k0 0.00000C0000 5005 15803700000
385 £.0000000000 505 09958963000
390 0.0000000000 514 0.623143400(
395 0.0000000000 515 03ZB609600(
400 0.0000000000 520 02505039000
405 0.0000000000 529 01611249000
410 0.0000000000 530 0.10354 33004
115 0.0014830750 539 0.0651738000
420 0.041217B700 540 00426970300
25 0.1388389000 545 0.0260784500
430 0.3533474000 550 00148105000
435 0.8143534000 Unit: W/m?
29000  [MW/m2]
17600.0
132000
BADO.0 -
44000 -
00 1 1 1
200 300 AD0 S00 600 00 800
the calibration curve of measuring equipment
1.2
) /v\
0.8 /), \
s (N 0.6 /) \
0.4 /) V\o
o 1 1 1
390 430 470 510 550
A (nm)
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3.2 WORKING PRINCIPLE
3.2.1 PREFACE

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.

Heating output control under pre-warm mode: the output power of heater can work
according to the internal setting data of warmer;

Heating output control under manual mode: the output power of heater can work
according to the heating ratio set by operator, without the influence of baby temperature;

Heating output control under baby mode: servo control the heater according to the baby
temperature;

Heating output control of 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.

FIGURE 3.1 RADIATION PRINCIPLE
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> Key connector
»  System state and figure indication
< > Communication interface
) » Buzzer
Main CPU
Function alarm
» Lighting control
» Irradiance temperature control output
» Jaundice treatment control
A A
R
S
4 < ADC < Skin temp sensor 1
8
5 dl dl .
Auxiliary < ADC Skin temp sensor 2
L __» CPU
< ADC < Mattress temp sensor
»| Mattress heating control
< ADC < Bed temp independent sensor
< ADC < Skin temp independent sensor 1
Independent
protection » Mattress heating cut off
CPU

Radiation heating cut off

\ 4

Buzzer 2

FIGURE 3.3 CONTROL SKETCH MAP
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FIGURE 3.4 PROGRAM FLOW CHART
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3.2.2 TEMPERATURE CONTROL

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-warm 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.

Manual 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%.

Baby 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.

Bed temperature 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.

3.3 ALARM

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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TABLE 3.2 HKN-2001 ALARM INFORMATION AND RELATED DESCRIPTION

Alarm
category

Alarm
information
display

Detailed description

Power failure alarm

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

Sensor
failure alarm

“Skin temp
Sensor Fault”

In baby mode,
connection occurs on the

if short-circuit or open-circuit or bad
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.

“Isolated Skin
temperature
Sensor Fault”

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.

“Skin
temperature
Sensor
difference
Fault”

In baby mode, if the deviation of baby temperature of two
probes inside of skin temperature sensor is more than 0.8C,
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.

“Mattress
temperature
Sensor Fault”

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.

“Isolated
Mattress
temperature
Sensor Fault”

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.

3-9




SERVICE MANUAL FOR INFANT RADIANT WARMER

TABLE 3.2 HKN-2001 ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Deviation alarm

deviation ”

c:tfgrw inft?r!r:r:t‘ion Detailed description
display
«Mattress If t.he deviation of baby te.mperature of tw? probes inside.of
. temperature skln. temperatu.re senéor is more thar? 0.? C, the alarm with
Sensor failure Sensor audible and visual will active. At this time, the heater of
alarm . mattress will stop working, and can cancel the alarm sound
difference . . .
Fault” for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.
If the temperature measured by the skin temperature
sensor 1 or skin temperature sensor 2 is too high but no
“Skin more than 40.0°C, the alarm will happen. The alarm light
flashes constantly with audible alarm on both the controller
temperature and the panel of sensor socket. At this time, the heater of
over” warmer module will stop working, and can cancel the alarm
Over sound for 4min by pressing silence/reset key. It should be
temperature hand-reset if the failure is not exist.
alarm If the temperature measured by mattress temperature
sensor is more than 39.5°C, the alarm will happen. The
“Mattress alarm light flashes constantly with audible alarm on both
temperature | the controller and the panel of sensor socket. At this time,
over” 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.
If the temperature of skin temperature sensor 1 1.0°C more
“skin than the set value 1.0°C, the alarm will happen, the alarm
temperature | light flashes constantly with audible sound. At this time, the
upper 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.

“skin
temperature
lower

deviation”

If the temperature of skin temperature sensor 1 1.0C 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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TABLE 3.2 HKN-2001 ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm category

Alarm
information
display

Detailed description

Deviation
Alarm

“Mattress
temperature

upper
deviation”

If the mattress temperature indication 3.0°C 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.

“Mattress
temperature
lower
deviation”

If the mattress temperature indication 3.0°C 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.

Setting Alarm

“Check skin
sensor”

In baby mode, when the temperature measured by skin
sensor 1 is lower 0.5C 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.

Checking
Alarm

“Check
Manual Mode”

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.

System alarm

“Internal
System of
main MCU

Fault”

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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TABLE 3.2 HKN-2001 ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm
Alarm category information Detailed description
display
Main CPU internal program memory testing found
“ROM of main mistakes, alarm start, the heater of mattress and warmer
MCU Fault” module are off, stop heating, the alarm indication light of
the controller is on.
Reading and writing mistake of the internal EEPROM of
“EEPROM of the main CPU, alarm start, the heater of mattress and

System alarm

main MCU Fault”

warmer module are off, stop heating, the alarm

indication light of the controller is on.

“Communication
with assistant
MCU Fault”

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.

“Internal System

Reading and writing mistake of the internal RAM of the
auxiliary CPU, alarm start, the heater of mattress and

of assistant MCU
Fault” warmer module are off, stop heating, the alarm
indication light of the controller is on.
“ROM of Auxiliary CPU internal ROM used for storage program
. detection found mistake, alarm start, the heater of
assistant MCU _
Fault” mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.
“EEPROM of JI['\;eadlngTand \gl;tLljng TIStaki 01; trtf mt’:errlal EEPRC,;[M of
assistant MCU e auxiliary , alarm start, the hea .er of mattress
Fault” and warmer module are off, stop heating, the alarm

indication light of the controller is on.

“Communication
with protect MCU
Fault”

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.

“Internal System
of protect MCU
Fault”

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.

“ROM of protect
MCU Fault”

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.
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TABLE 3.2 HKN-2001 ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm category

Alarm
information
display

Detailed description

System alarm

“EEPROM of
protect MCU
Fault”

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.

“Radiant
Heater System
Fault”

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.

“Mattress
Heater System
Fault”

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.

“ADC 1 Fault”

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.

“ADC 2 Fault”

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.

“ADC 3 Fault”

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.

“SRAM Fault”

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.

“Real Time
Clock Fault”

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.

“Battery
Fault”

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.

NOTE: 1. “System is self-check

self-test.

...... ”means the controller is in the process of system

2. If checking alarm active, and the operator doesn't press the silence/reset key,
the heater output will be limited to 30% automatically. This does not mean there is
something wrong with the equipment, but for giving a hint that the operator should
check and monitor the body temperature of patient.
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TABLE 3.3 HKN-2001L ALARM INFORMATION AND RELATED DESCRIPTION

Alarm
category

Alarm
information
display

Detailed description

Power failure alarm

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

Sensor
failure
alarm

“Skin temp.
sensor”

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.

“Isolated Skin
temp. sensor”

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.

“Skin temp.
sensor diff.”

In baby mode, if the deviation of baby temperature of two probes
inside of skin temperature sensor is more than 0.8°C, 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.

“Mat temp.

sensor”’

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.

“Isolated Mat

temp. sensor”

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.

“Mat temp.

sensor diff.”

If the deviation of baby temperature of two probes inside of skin
temperature sensor is more than 0.8°C, 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.

3-14
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TABLE 3.3 HKN-2001L ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm Alarm
information Detailed description
category display
If the temperature measured by the skin temperature sensor 1
or skin temperature sensor 2 is too high but no more than
. 40.0C, the alarm will happen. The alarm light flashes
“Skin temp. constantly with audible alarm on both the controller and the
over” 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
Over-temp the failure is not exist.
alarm If the temperature measured by mattress temperature sensor
is more than 39.5°C, the alarm will happen. The alarm light
flashes constantly with audible alarm on both the controller
“Mat temp. o
and the panel of sensor socket. At this time, the heater of
over” 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.
If the temperature of skin temperature sensor 1 1.0°C more
“Skin temp than the set value 1.0°C, the alarm will happen, the alarm light
flashes constantly with audible sound. At this time, the heater
upper of warmer module will stop working, and can cancel the alarm
deviation” sound for 4min by pressing silence/reset key. It can reset
automatically if the failure is not exist.
If the temperature of skin temperature sensor 1 1.0°C less than
“Skin temp the set value, the alarm will happen, the alarm light flashes
constantly with audible alarm. The heater of warmer module
lower will continue to work when the failure occurs, and can cancel
deviation” the alarm sound for 4min by pressing silence/reset key. It can
Deviation reset automatically if the failure is not exist.
alarm If the mattress temperature indication 3.0°C more than the set
“Mat £ value, the alarm will happen, the alarm light flashes constantly
m
at femp with audible alarm. At this time, the heater of mattress will stop
u?p?r working, and can cancel the alarm sound for 4min by pressing
deviation”

silence/reset key. It should be hand-reset if the failure is not
exist.

“Mat temp lower

deviation”

If the mattress temperature indication 3.0°C 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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TABLE 3.3 HKN-2001L ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm
category

Alarm
information
display

Detailed description

Setting
Alarm

“Check Skin
temp. sensor”

In baby mode, when the temperature measured by skin sensor 1
is lower 0.5°C 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.

Checking
Alarm

“Check manual
mode”

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.

System
alarm

“system alarm
01 ”»

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.

“system alarm
02”

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.

“system alarm
03”

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.

“system alarm
04”

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.

“system alarm
05”

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.

“system alarm
06”

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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TABLE 3.3 HKN-2001L ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm . AIarm. . A
category information Detailed description
display
Reading and writing mistake of the internal EEPROM of the
“system alarm | guxiliary CPU, alarm start, the heater of mattress and warmer
07” module are off, stop heating, the alarm indication light of the
controller is on.
« Protection CPU communication failure, alarm start, the heater of
system alarm _
08" mattress and warmer module are off, stop heating, the alarm
indication light of the controller is on.
Reading and writing mistakes of the internal RAM . XRAM of
“gystem alarm protection CPU or internal operation mistake of ALU or model
» testing storage mistake. Alarm start, the heater of mattress and
09 warmer module are off, stop heating, the alarm indication light of
the controller is on.
Protection CPU internal ROM used for storage program
“system alarm | detection found mistake, alarm start, the heater of mattress and
10” warmer module are off, stop heating, the alarm indication light of
the controller is on.
Reading and writing mistake of the internal EEPROM of the
“system alarm | protection CPU, alarm start, the heater of mattress and warmer
11” module are off, stop heating, the alarm indication light of the
controller is on.
System . ) )
alarm System self-check, heater circuit of warmer module inspection

“system alarm
12”

found mistake, alarm start, the heater of mattress and warmer
module are off, stop heating, the alarm indication light of the
controller is on.

“system alarm
13”

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.

“system alarm
14”

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.

“system alarm
15”

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.

“system alarm
16”

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.

“system alarm
17”

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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TABLE 3.3 HKN-2001L ALARM INFORMATION AND RELATED DESCRIPTION (CONTINUED)

Alarm Alarm
cateqo information Detailed description
gory display
« System internal real clock RTC fault or accuracy is not accurate,
system alarm
18” alarm start, the heater of mattress and warmer module are off,
stop heating, the alarm indication light of the controller is on.
System
alarm If short-circuit or open-circuit or bad connection occurs on the
“system alarm | internal rechargeable battery of the controller, alarm start, the
19” heater of mattress and warmer module are off, stop heating, the
alarm indication light of the controller is on.

NOTE: 1. If checking alarm active, and the operator doesn't press the silence/reset key,
the heater output will be limited to 30% automatically. This does not mean there
is something wrong with the equipment, but for giving a hint that the operator
should check and monitor the body temperature of patient.

2. The class of system alarm is arranged according to the serial number of the
alarm code, the larger the serial number, the lower the class, when many failure
occur, the superior class will alarm first.
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SECTION 4
CLEANING AND MAINTENANCE
4.1 GENERAL

This section provides cleaning and maintenance instructions of the warmer.

4.2 CLEANING

WARNING

Please cut off the main power connection and turn off all switches before cleaning.

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

one week.

4.2.1 DISASSEMBLY BEFORE CLEANING

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.

FIGURE 4.1.1 FIGURE 4.1.2
NOTE: 1. Total 4 pieces panels, the panel with groove is the back panel.

2. Make the bassinet tilt when installing the back panel.

4.2.2 CLEANING PROCEDURE

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: Do not steep sensor into disinfectant-detergent, and autoclave sterilization is not

allowed.
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B. Clean the panel

NOTE: Alcohol can cause crazing of the clear panel. Do not use alcohol, acetone, or any

organic solvents for cleaning. Do not expose the panel assembly to direct ultraviolet
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.

NOTE: You should wait for the heater head became cooling completely, then the surface of it
can be cleaned.

CAUTION: 1. Please avoid the liquor flowed into the device during cleaning.

2. The reflect cover is an important parts which used to reflect the infrared
radiation heater to the mattress. It is easy to damage and you must be very

careful to clean it to prevent damaging it, or change the shape of it.
4.2.3 ASSEMBLE AFTER CLEANING

NOTE: Before install the parts onto the radiant warmer, please check each parts carefully and

to see whether there is any broken. If there is any broken, it should be replaced
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.

4.3 STERILIZATION
NOTE: Please do not steam autoclave.

Please sterilize under low temperature.

4-2
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4.4 MAINTENANCE
4.4.1 RECHARGEABLE BATTERY MAINTENANCE

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.

4.4.2 HEATER’S REPLACE

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.

4.4.3 GEL MATTRESS REPLACEMENT
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.

4.4.4 SOFT PORT

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

4.4.5 WORK LAMP AND NIGHT LAMP

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

4.4.6 PRECISION CALIBRATION OF SKIN TEMPERATURE SENSOR

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°C+0.1°C or plug the
36°C 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°C, 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.

NOTE: When calibration, the water cup temperature of 36°C+0.1°C must be constant.

4-4
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SECTION 5
MAINTENANCE
5.1 GENERAL
This section provides the replacement of work light, night light, fuse and inner rechargeable

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

5.2 REPLACEMENT OF WORK LIGHT, NIGHT LIGHT, HEATER, FUSE AND INNER
RECHARGEABLE BATTERY
5.2.1 REPLACEMENT OF WORK LIGHT AND NIGHT LIGHT

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.

Clapboard

/
—

Bolt

FIGURE 5.1

5.2.2 REPLACEMENT OF HEATER

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.

Power down-lead of heater

Card

1 —

Heater

FIGURE 5.2

WARNING: Because of the high temperature of the heater, please touch it until it's

totally cool down to avoid burning by the high temperature of the heater.
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5.2.3 REPLACEMENT OF INNER RECHARGEABLE BATTERY

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.

Inner rechargeable battery

/

Back cover of controller Battery fastener Plastic washer
FIGURE 5.3 FIGURE 5.4

NOTE: 1. After replacing the inner rechargeable battery, the block slice at one end of battery
must be positioned to the original place, battery fastener and battery's anode and
cathode should be connected correctly. Wrong connection will lead to battery
failure and no indications for the power failure alarm.
2. Battery inside is chargeable. It should be replaced after 3 years.
3. Battery inside can only be charged when the controller is on operation. Do not
take it out and charge.
4. Battery type of warmer use is GP17R8H Ni-MH8.4V/170mAh. To ensure safety,
please don't take the battery apart. Never position anode and cathode in reverse
order or use other type of batteries.
5. Being charged when the battery has been fully charged (means turn on the
switch of the controller) will not affect the original battery capacity.
6. In order to avoid blast or leak, never throw replaced battery into the fire or water.
7. Dispose of the replaced battery according with the national regulations, and

never litter it.

5-2
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5.2.4 REPLACEMENT OF FUSE

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

.re@®

Main power switch  Fuse tube Power input connector

FIGURE 5.5

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.

Fuse with wire

FIGURE 5.6

NOTE: When replacing the fuse, you should cut off the power supply first, then pull off the

power supply cord, replace it according to specification.

5.3 SYSTEM SET PROCEDURE
This section offers the set procedure of controller which is used by trained, qualified
personnel.

NOTE: For maintenance personnel, if there is no necessary, please operate according to
steps in section 5.3.2 strictly, do not amend the data of the procedure in avoid
unexpected danger.

5.3.1 HKN-2001 and HKN-2001L system parameter setting contains the following
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

5-3



SERVICE MANUAL FOR INFANT RADIANT WARMER

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

5.3.2 SYSTEM SETUP INTERFACE
A. Enter into setting interface for HKN-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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. Skin1 compensation :+000

. Isolated Skin1 compensa... : 4000
. Skin2 compensation :4+000

. Mat compensation :+000
.Isolated Mat compensa... : 4000
.Radiant Warmer Address : 000
.Alarm-Set Skin Temp. High:010
.Alarm-Set Skin Temp. Low :010
.Alarm-Set Mat Temp. High:030

CO~-IONLEAON =

.Alarm-Set Mat Temp. Low :030
.Set MAX. Skin Temp. :375
.Set MIN. Skin Temp. :345
.Set MAX. . 1380
.Set MIN. p. :250

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.

S ...

Press this key, save the current changed setting value.

. (D

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.

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

self-testing.

B. HKN-2001L enter into setting interface and set

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.
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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.

Turn on the power switch

Press and hold the for 3s

y

‘ —p| Enter password

Press or to enter password 78.6,
Press key, exit @ @ .

Error [ Then press to confirm

A4
|| Password check

Yes
\ 4

System setting screen

A\ 4

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.

\ 4

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

Press @ or (4) can change the

current setting value
v

End of setting up

Press key

Exit setting interface

Press key

In keypad lock condition, press key
and () key meanwhile

Save the data |« »  Recover to the preservation data of last time
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5.3.3 SYSTEM PARAMETER SETTING:

( NOTE : HKN-2001L skin temperature setting indicator shows the serial number of

corresponding number serial number)
® 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°C as compensation, -013 means the temperature detected by main probe decrease
1.3°C 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°C as compensation, -013 means the temperature detected by isolated probe
decrease 1.3°C 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°C as compensation, -013
means the temperature detected by skin temperature 2 decrease 1.3°C 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°C as compensation, -013 means the temperature detected by main probe of mattress
temperature sensor decrease 1.3°C 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°C as compensation, -013 means the temperature detected by isolated probe of
mattress temperature sensor decrease 1.3°C 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°C. If the actual temperature measured by skin temperature
sensor 1 is higher than the setting value 0.8°C, 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°C. If the actual temperature measured by skin temperature
sensor 1 is lower than the setting value 0.8°C, 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°C. If the actual temperature measured by
mattress temperature sensor is higher than the setting value 0.8°C, 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 0.8C. If the actual temperature measured by mattress
temperature sensor is lower than the setting value 0.8°C, 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 37.5C.
® 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°C.
® 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°C.
® 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°C.
® 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 38.5C.
® 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°C.
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5.4 BREAKDOWN MAINTENANCE PROGRAM
5.4.1 INTRODUCTION
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.
NOTE: Before deal with the troubles, you should confirm that the system setting procedure
has been set correctly.

Test device

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°C skin temperature simulation

Temperature simulation device
——=H
® 31.0°C skin 1 temperature simulation — g

the analog sensor internal wiring

Resistor

=,

Resistor

S
b
=
U

® 31.0°C bed temperature simulation

The resistance of the simulation device are 231660Q/0.25W/0.5%

N

5.4.2 ALARM CATEGORY T
When HKN-2001 alarms, the %ion 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.
TABLE 5.1 HKN-2001 ALARM CATEGORY

Alarm display

information Fault cause Solutions

Skin temperature sensor | Main probe of skin temperature

. See flow chart 5.1
failure alarm sensor fault

Skin temperature isolated | Isolated probe of skin

) See flow chart 5.2
sensor failure alarm temperature sensor fault

The deviation of main probe

Skin temperature sensor | and isolated probe of skin See flow chart 5.3

difference fault alarm temperature sensor is more
than 0.8°C
Mattress tgmperature Main probe of skin temperature See flow chart 5.4
sensor failure alarm sensor fault
5-9
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TABLE 5.1 HKN-2001 ALARM CATEGORY (CONTINUED)>

Alarm display
information

Fault cause

Solutions

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°C

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°C
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°C
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°C than setting temperature

1. Mattress temperature
setting is not good, set the
mattress temperature
0.5C~1°C 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°C 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

Main CPU internal system

Replace U9 on main board

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

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

W5



W5

SERVICE MANUAL FOR INFANT RADIANT WARMER

TABLE 5.1 HKN-2001 ALARM CATEGORY (CONTINUED)>

Alarm display

information Fault cause solutions
1. Check the circuit connection
Auxiliary CPU Communication fault between betv_v_een the main SCM and
S ) . auxiliary SCM
communication fault alarm | main CPU and auxiliary CPU .
2. Replace main SCM or
auxiliary SCM

Aucxiliary CPU internal
system fault alarm

Auxiliary CPU internal system
fault

Replace U5 on sensor board

Aucxiliary CPU internal
ROM fault alarm

Aucxiliary CPU internal ROM
fault

Replace U5 on sensor board

Aucxiliary 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

Radiation heating system fault

See flow chart 5.9

fault alarm
Mattress heating system Mattress heating system fault See flow chart 5.10
fault alarm
Main CPU external ADC Main CPU external ADC fault See flow chart 5.11
fault alarm
Auxiliary CPU external Auxiliary CPU external ADC See flow chart 5.12
ADC fault alarm fault
Protection CPU external Independent protection CPU
ADC fault alarm 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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TABLE 5.2 HKN-2001L ALARM CATEGORY

Alarm display
information

Fault cause

Solutions

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 0.8C

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 0.8C

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°C
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°C
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°C than setting temperature

1. Mattress temperature
setting is not good, set the
mattress temperature
0.5°C~1°C 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°C than setting temperature

Check if the environment
temperature is too low
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TABLE 5.2 HKN-2001L ALARM CATEGORY (CONTINUED)

Alarm display
information

Fault cause

Solutions

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




SERVICE MANUAL FOR INFANT RADIANT WARMER

TABLE 5.2 HKN-2001L ALARM CATEGORY (CONTINUED)

Alarm display
information

Fault cause

Solutions

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

5-14
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5.4.3 OVERHAUL FLOW CHART
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.

Skin-temp. sensor fault

Check the connection between
skin sensor 1 and socket of
sensor 1

No

Check connection

Yes

Put the resistance for 23166Q skin-temp analog sensor 1

into the sensor socket, then turn on the power.

No .
Skin-temp display 31.00.2°C —, Replace skin temperature
sensor
No

Check connection wire
between R5, R6 and U2-6

On sensor board —»

Replace U2

FLOW CHART 5.1 SKIN-TEMP SENSOR ALARM
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Skin-temp independent sensor alarm

Check the connection between
skin sensor 1 and socket of
sensor 1

No

Check connection

Yes

Put the resistance for 23166Q skin-temp analog sensor 1

into the sensor socket, then turn on the power.

No

Replace skin temperature

sensor

No ) )
Check connection wire

between R12, R13 and U8-6

On sensor board —»

Replace U8

FLOW CHART 5.2 SKIN-TEMP INDEPENDENT SENSOR ALARM

5-16
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Skin-temp sensor difference alarm

Check the connection between
skin sensor 1 and socket of
sensor 1

Connection is
good?

Yes

Put the resistance for 23166Q skin-temp analog sensor 1

into the sensor socket, then turn on the power.

No

Replace skin temperature

sensor

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

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

On sensor board

Replace U2 or U8

FLOW CHART 5.3 SKIN-TEMP SENSOR DIFFERENCE ALARM
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Mattress-temp sensor alarm

mattress-temp sensor and
sensor socket on the sensor
board

Connection is
good?

Yes

Put the resistance for 23166Q mattress-temp analog

sensor into the sensor socket, then turn on the power

Mattress-temp
display 31.0£0.2°C

Replace mattress temperature
sensor

No ) )
Check connection wire

between R10 and U2-8

On sensor board —»

Replace U2

FLOW CHART 5.4 MATTRESS-TEMP SENSOR ALARM

5-18
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Mattress-temp independent sensor alarm

mattress-temp sensor and
sensor socket on the sensor
board

Connection is
good?

Yes

Put the resistance for 23166Q mattress-temp analog

sensor into the sensor socket, then turn on the power

Replace mattress temperature
sensor

Check connection wire
between R16 and U8-7

On sensor board —»

Replace U8

FLOW CHART 5.5 MATTRESS-TEMP INDEPENDENT SENSOR ALARM

Check the connection between
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Mattress-temp sensor difference alarm

Check the connection between
mattress-temp sensor and
sensor socket on the sensor
board

e No
Connection is

good?

Yes

Put the resistance for 23166Q mattress-temp analog

sensor into the sensor socket, then turn on the power

No

Replace mattress temperature

sensor

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

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

On sensor board ——»

Replace U2 or U8

FLOW CHART 5.6 MATTRESS-TEMP SENSOR DIFFERENCE ALARM
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Skin temperature over-temp alarm

If there is a
heating source
nearby?

Yes

Skin-temp
sensor 1is
normal?

Yes

method

Replace skin temperature sensor 1

FLOW CHART 5.7 SKIN TEMPERATURE OVER-TEMP ALARM

5-21
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Mattress temperature over-temp alarm

Another
heating source
on mattress?

Yes

Mattress-temp
sensor is
normal?

Replace mattress-temp sensor

FLOW CHART 5.8 MATTRESS TEMPERATURE OVER-TEMP ALARM

5-22

Far away from heater

Yes  According to the
mattress-temp sensor
fault elimination method
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Radiation heating system alarm

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

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

The control signal
attachment of
RADIANT_RELAY
RADIANT_SSR between
power board and main
board is connected or
not?

The control signal
No attachment of
» RADIANT_RELAY
RADIANT_SSR
between power 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?

No

On sensor
board

Check related
circuit of U10

See page 2

FLOW CHART 5.9 RADIATION HEATING SYSTEM ALARM (ALTOGETHER 3 PAGES, PAGE 1)
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Meet page 1

|

When system test
radiation heating system
after starting up, If there
is a high and low level
change of feet U10-2 and
187

Check the related

On main board circuit of U20

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

Check the related
circuit of relay K1

On power board

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

See page 2

FLOW CHART 5.9 RADIATION HEATING SYSTEM ALARM (ALTOGETHER 3 PAGES, PAGE 2)
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Meet page 2

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

No Check mutual inductor
— T1 and radiation heating
tube

On power board —»

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

On power board Check U2, R3, C10

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

On power board —» Check Q1

Check heater, state signal and the
On main board — corresponding signal on power board is
connected or not?

FLOW CHART 5.9 RADIATION HEATING SYSTEM ALARM (ALTOGETHER 3 PAGES, PAGE 3)
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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 —»

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

is conduction closing
motion of relay K1

Check the related
circuit of K1 relay

On sensor board ——»

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

motion of solid state
relay S1

Check the related
circuit of S1
solid-state relay

On sensor board —»

Mattress heating
transformer primary fuse is
damaged or not?

Yes
Replace fuse

See page 1

FLOW CHART 5.10 MATTRESS HEATING SYSTEM ALARM ALTOGETHER 2 PAGES, PAGE 1)

5-26
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Meet page 2

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

On sensor board

When system test
mattress heating
system after starting
up, if the voltage of
U9-1is >2V?

On sensor board —» Check U9, R14, C24

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

No

On sensor board —» Check Q2

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

FLOW CHART 5.10 MATTRESS HEATING SYSTEM ALARM ALTOGETHER 2 PAGES, PAGE 2)
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Main CPU external ADC fault

This breakdown

The cross point of No
maintenance are both .p : Check R12, R13
. R12, R13 is 2.5V? > and C14
on the main board
Check the

U10-9 feet is
2.5V?

connection between
R12, R13 and U10

Check the related
attachment between
U10 and U9

The connection
between U10 and
U9 is normal?

No

Replace U10

FLOW CHART 5.11 MAIN CPU EXTERNAL ADC FAULT

5-28
W5



W5

SERVICE MANUAL FOR INFANT RADIANT WARMER

This breakdown
maintenance are
both on the sensor
board

Auxiliary CPU external ADC fault

—

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

Check R8, R9 and
C15

Check the
connection
between R8, R9
and U10

U2-9 feet is1.5V?

Check the

The connection related
between U2 and attachment
U5 is normal ? between U2 and
us

Replace U2

FLOW CHART 5.12 AUXILIARY CPU EXTERNAL ADC FAULT
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Protection CPU external ADC fault

This breakdown
maintenance are The cross point of

R17,R18 is 2.5V?

Check R17, R18
and C28

—>
both on the sensor

board

Check the
connection between
R17, R18 and U8

U8-9 feet is 2.5V?

No Check the related
—— attachment between
U8 and U13

The connection
between U8 and
U13 is normal?

Replace U8

FLOW CHART 5.13 PROTECTION CPU EXTERNAL ADC FAULT
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Power failure alarm

No

Whether there is a
AC power supply
in power input
socket

Check the external
power input

Check the power
No input connection wire
— of the controller and
switch of the
controller

If the switch power
input have AC
power supply

If the output of No
Switch power are

DC +5V, +12V

Replace switch power

Check U17 input and
C31, Cc27

On main board

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

U23-1, 7 feet
is high level?

On main board

See page 2

FLOW CHART 5.14 POWER FAILURE ALARM (ALTOGETHER 2 PAGES, PAGE 1)
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Meet page 1

U6-3 feet is

low Level? Check U6

On main board

No Check the connection
—» wire between U9 and
U6

U9-63 feet is

On main board
low Level?

On main board ———  » Check U9

FLOW CHART 5.14 POWER FAILURE ALARM (ALTOGETHER 2 PAGES, PAGE 2)
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SECTION 6
THE MAIN COMPONENTS OF THE SAMPLES AND LIST
6.1 INTRODUCTION

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

| l ! J

5_——
O f ©
/—/
2// N
[@:\
6
3—
7 @%

FIGURE 6.1 PARTS LOCATION DIAGRAM, WHOLE UNIT

TABLE 6.1 PARTS AND ACCESSORIES LIST, WHOLE UNIT

No. Name Parts No.
1 Stand 27.10.001.00S
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 [.V. Pole 27.11.001.00S
7 Gel mattress 27.03.108.00

6-1




SERVICE MANUAL FOR INFANT RADIANT WARMER
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FIGURE 6.2 PARTS LOCATION DIAGRAM, WARMER MODULE
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TABLE 6.2 PARTS AND ACCESSORIES LIST, WARMER MODULE

No. Name Parts No.
1 Inner hexagon necking bolt M8x25 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 @17 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 @12 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 M4x10 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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TABLE 6.2 PARTS AND ACCESSORIES LIST, WARMER MODULE (CONTINUED)>

No. Name Parts No.
25 Cross groove pan head bolt M3x%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 M6x16 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 M3x8 86.44.216.00
40 Cross groove pan head bolt M3x8 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

6-4
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TABLE 6.3 PARTS AND ACCESSORIES LIST, BED

No. Name Parts 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 ST4.2x19 86.44.262.00
10 Hexagon nut M5 86.44.338.00
1 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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TABLE 6.4 PARTS AND ACCESSORIES LIST, BED SHELF

No. Name Parts 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 M4x10 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 M6x16 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 M3x8 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 M6x10 86.44.196.00
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TABLE 6.4 PARTS AND ACCESSORIES LIST, BED SHELF

No. Name Parts No.

24 Spring washer 6 86.44.420.00
25 Lug plate ©6 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 M3x10 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 M4x6 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

W5
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TABLE 6.5 PARTS AND ACCESSORIES LIST, SHELF
No. Name Parts 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 M3x8 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 0M10x100 86.44.060.00
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Table 6.6 Parts and Accessories List, Drawer

No. Name Parts 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 M6x12 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 M4x10 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 M3x%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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TABLEG6.7 PARTS AND ACCESSORIES LIST, DEVICE FRAME

No. Name Parts 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 M8x25 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 M4x10 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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FIGURE 6.8 PARTS LOCATION DIAGRAM, CONTROLLER OF HKN-2001. HKN-2001L

TABLE 6.8 PARTS AND ACCESSORIES LIST, CONTROLLER OF HKN-2001. HKN-2001L

No. Name Parts No.
1 Cross groove sunk head bolt M3x6 86.44.215.00
Groupware | HKN-2001 groupware for face frame 27.42.001.00S
2 for face
frame 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
Electri HKN-2001 Electrical nameplate 27.07.022.00
6 ectrical
nameplate | 1,(N.2001L Electrical nameplate 27.44.016.00
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TABLE 6.9 HKN-2001 PARTS AND ACCESSORIES LIST OF CONTROLLER
(GROUPWARE FOR FACE FRAME)

W5

No. Name Parts 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 M3x12 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 M4x8 86.44.176.00
16 Cross groove sunk head bolt M3x8 86.44.216.00
17 LCD cushion 27.42.006.00
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TABLE 6.10 HKN-2001 PARTS AND ACCESSORIES LIST OF CONTROLLER
(GROUPWARE FOR FACE FRAME)

W5

No. Name Parts 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 M3x6 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 M4x8 86.44.176.00
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TABLE 6.11 HKN-2001, HKN-2001L PARTS AND ACCESSORIES LIST OF CONTROLLER
(GROUPWARE FOR INSIDE FRAME)

W5

No. Name Parts 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 M3x6 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 M4x12 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 M3x8 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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FIGURE 6.12 PARTS LOCATION DIAGRAM, SENSOR SOCKET GROUPWARE

TABLE 6.12 PARTS AND ACCESSORIES LIST, SENSOR SOCKET GROUPWARE

No. Name Parts 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 M3x6 86.44.158.00

10 Plastic gasket 13.07.008.00

11 Sensor board 27.42.028.00
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FIGURE 6.13 PARTS LOCATION DIAGRAM, TRAY

TABLE 6.13 PARTS AND ACCESSORIES LIST, TRAY

No. Name Parts No.
1 Clamp 27.11.005.00
2 Inner hexagon necking bolt M6x25 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
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FIGURE 6.14 PARTS LOCATION DIAGRAM, IV POLE

FIGURE 6.14 PARTS AND ACCESSORIES LIST, IV POLE

No. Name Parts No.

1 Hook components 13.11.009.00
2 Hexagon nut M6 86.44.340.00
3 l.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 M6x25 86.44.101.00
11 Cap nut M6 86.44.383.00
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SECTION 7
CIRCUIT DIAGRAM
7.1 GENERAL
This section provides the wiring diagram of controller and distribution diagram and principle

diagram of components for each panel of controller.
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THE COMPONENTS SCHEDULE OF WHOLE UNIT

No. Code Name Parts 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 SO 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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WIRING DIAGRAM OF CONTROLLER

COMPONENTS SCHEDULE OF CONTROLLER

No. Code Name Parts No.
1 $1,52 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
7-3

W5



SERVICE MANUAL FOR INFANT RADIANT WARMER

Switch AC_IN Pwr supply

[T [T
[ ]
9
a = T
= n D

o R ] 110

SSR__AC

K1 K3 K K2

H R9 v (5‘ FUSE
Us R10 o D
uz
+5D |[
8
© W us
RIS R14 o1 J8
[ 1
\—)* - R12 R ’—‘ J
[ — 4 U
9n
G R R7 R2 E jDZ E jm E jDS E jDs E j%
a RS R e e o R1T NG B kg o
ol
R19 R21 R22 R20 R23
) = R1 P 2 B GND
[ ]
DCY Vec

ASSEMBLE DRAWING OF POWER SUPPLY BOARD

7-4

W5



W5

SERVICE MANUAL FOR INFANT RADIANT WARMER

COMPONENTS SCHEDULE OF POWER SUPPLY BOARD

No. Code Name and specification Parts No.
1 Cc1,c2 Capacitor SMD-25V-150uF+20% 86.51.063.00
2 | C3,Cc4,C5,C9,C13 Capacitor 805-0.1uF+20% 86.51.003.00
3 |Ce6,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 | D1,02,D3,D4,D5,D6 Diode SM4007-DO214 86.58.148.00
7 | DC1 DC-DC converter FO509S-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 0805-10KQ+5% 86.54.003.00
21 | R1,R3 Resistor 0805-10KQ+5% 86.54.003.00
22 | R2,R4,R6,R8,R12,R13,R15~R18 | Resistor 0805-1KQ+5% 86.54.011.00
23 | R5R7,R11,R14 Resistor 0805-200Q+5% 86.54.012.00
24 | R9,R10 Resistor 0805-120Q+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
N d SNTAVCIGSISTDBVR | 8658.105.00
32 | U8 Integrated circuit KP1020 86.58.058.00
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COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001

No. Code Name and specification Part No.
1 R1 Potentiometer 3296-500Q 86.54.030.00
2 R2 Resistor 0805-5.6KQ+1% 86.54.090.00
3 R3,R5 Resistor 0805-180Q+5% 86.54.007.00
4 R4,R6,R8,R10,R11,R14~R17,R20 | Resistor 0805-10KQ+5% 86.54.003.00
5 R21,R34,R38,R41 Resistor 0805-10KQ+5% 86.54.003.00
6 R42,R46~R54 Resistor 0805-10KQ+5% 86.54.003.00
7 R27,R28,R30 Resistor 0805-2KQ+1% 86.54.015.00
8 R12,R13,R33 Resistor 0805-20KQx1% 86.54.077.00
9 R18 Resistor 0805-100Q+1% 86.54.073.00
10 | R19 Resistor 0805-30KQ+1%o 86.54.080.00
11 R31 Resistor 0805-3KQ+1% 86.54.019.00
12 | R23,R25 Resistor 0805-510Q+5% 86.54.022.00
13 | R26,R35,R36,R37,R39,R40 Resistor 0805-1KQ+5% 86.54.011.00
14 | R29 Resistor 0805-7.5KQ+1% 86.54.025.00
15 | R32 Resistor 0805-2.2KQ+1% 86.54.072.00
16 | R7,R9 Resistor 0805-120Q+5% 86.54.074.00
17 | R43~R45 Resistor 0805-4.7KQ+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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COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001(CONTINUED)

No. Code Name and specification Parts No.

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 | J21 gg-sé‘fgbg-sgll\l/llg?’lq .0592MHz 86.60.080.00
30 |22 HO40/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 ®5-G 86.58.034.00
39 | H4 Light-emitting diode ®5-G/Y 86.58.035.00
40 | H1,H2 Light-emitting diode ®5-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 SN74AHCTOOD 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 86.26.003.00

AT89C51ED2_RDTUM
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SERVICE MANUAL FOR INFANT RADIANT WARMER

COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001(CONTINUED)

No. Code Name and specification Parts No.

51 u10 Integrated circuit TLV2544CD 86.58.086.00
52 | U11 Integrated circuit DS1230Y-100 86.58.094.00
53 | U12 N egated o 86.58.109.00
54 | U13 Integrated circuit DS12C887 86.58.093.00
55 | U14 g e 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 e e 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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PRINCIPLE DIAGRAM OF MAIN BOARD FOR HKN-2001 (CONTROL PART)

7-12

:pqﬁ.namﬂﬂﬂ

HEN-1001-W1-WD-Y

W5



W5

SERVICE MANUAL FOR INFANT RADIANT WARMER

EXAR-LIOA

SMOI-BES-1-THEST)
o
=]
23
[
oF
b

IDEL

E|—s_ D - H :g
- o oHI—2 i 1
3 TUTI -
: . 2
: :
E HE
— &
. ) A
| 10 —,-/jI 1]
5
|
| .
|,
- u
2pppEpeE( s <F 2 K
blelekle | - hiF -
AERRRFRRERN =] SRR N
AEEAaaakl: B [EHE u LS
Eoa ¥ I
- ~==—1':'1.-':-.'-.f.‘-°.°.--::':-'-1:-1:-'::E
E d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.d\.g
nh.h—n‘—ﬂoﬁﬂﬂ—ﬁ
-—1| rm = | =
- Ll bk
g 3B REIR35RER 33
g fREERE EERPR
- b
E nERERE| 2RERRRE 2
3 B :
— | ##3dFi EazBEE
———— VAT v M
— 34T 3 o4 vm_za_wi
T B ok 5
—arad 30 m_zu_
W43 ]
— 0 4 A2 “
Tl WAl K
Al 4 A 40 K
ETary) W F
Nt ] ‘.{;EREED
m
— 44
T Dlm
}crrau;
SFEE i - yTE
B ofan aasna F ? b

[t
Ll el L
- |

ot [ | [ |

. a=_EE BEE AR
Az oy

[}
185
WA

H[ER R

o7
]
jri]
-
m

=4 (=]
hlsaaEEEEERE

11

IET] Driwar

g

31197-11APH MOLFY }

100uH

.5
i

¥

ol

A
s
22D
R )

5 s

Bue [
= 5

wE |

PRINCIPLE DIAGRAM OF MAIN BOARD FOR HKN-2001 (DISPLAY SECTION)>

7-13

1

7

Ei s
—

1m0

il
o



SERVICE MANUAL FOR INFANT RADIANT WARMER
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COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001L
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SERVICE MANUAL FOR INFANT RADIANT WARMER

No. Code Name and specification Parts No.
1 |R1R2 Resistor 0805-24KQ:5% 86.54.014.00
2 | R3~R5,R6,R26 Resistor 0805-1KQ+5% 86.54.011.00
3 | R8,R10,R11,R14~R17,R21 Resistor 0805-10KQ+5% 86.54.003.00
4 | R35~R36,R38,R42~R51 Resistor 0805-10KQ:5% 86.54.003.00
5 | R12,R13,R33 Resistor 0805-20KQ:+1%, 86.54.077.00
6 |R18 Resistor 0805-100Q+5% 86.54.002.00
7 | R19 Resistor 0805-30KQ:1% 86.54.069.00
8 | R20 Resistor 0805-10KQ:£1% 86.54.068.00
9 | R27,R28,R30 Resistor 0805-2KQ+1% 86.54.015.00
10 | R29 Resistor 0805-7.5KQ:+1% 86.54.025.00
11 | R34,R39~R41 Resistor 0805-4.7KQ:+1% 86.12.001.00
12 | R31 Resistor 0805-3KQ+1% 86.54.019.00
13 | R32 Resistor 0805-2.2KQ+1% 86.54.072.00
14 | R37 Resistor 0805-20Q:5% 86.12.004.00
15 | R7,R9 Resistor 0805-120Q+5% 86.54.074.00
16 | R23,R25 Resistor 0805-510Q+5% 86.54.022.00
17 | C14,C20,C39 Capacitor 0805-0.01uF+20% 86.51.001.00
18 82;09’“1’C1Z’C1G~C19’CZ1” 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

COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001L (CONTINUED)
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No. Code Name and specification Parts No.

24 |zt HO46/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-D0O214 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 ®5-G 86.58.034.00
35 | H4,H6,HY H14 Lo o9 Jiode 86.58.048.00
36 | H5 Light-emitting diode ®5-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 g e 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 SN74AHCTOOD 86.58.085.00

COMPONENTS SCHEDULE OF MAIN BOARD FOR HKN-2001L (CONTINUED)
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SERVICE MANUAL FOR INFANT RADIANT WARMER

No. Code Name and specification Parts No.
47 | U8 Integrated circuit TPS3824-50 86.58.103.00
48 | U9 ,Ibr\]'lt'GS%r(&;;dEngC_uFi{tDTUM 86.26.003.00
49 | U10 Integrated circuit TLV2544CD 86.58.086.00
50 | U13 Integrated circuit DS12C887 86.58.093.00
51 | U14 e W 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 e W 86.58.109.00
55 | U20 egrated oree 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 3296-10KQ 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::
G
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PRINCIPLE DIAGRAM OF MAIN BOARD FOR HKN-2001L (CONTROL PART)
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ASSEMBLE DRAWING OF SENSOR BOARD

COMPONENTS SCHEDULE OF SENSOR BOARD
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No. Code Name and specification Parts No.
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 |C8,022,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-D0O214 86.58.148.00
10 | F1,F2 Fuse 1812L050-C 86.59.040.00
11 | H1 Light-emitting diode ®5-R 86.58.045.00
12 | N 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 | Jz1,022 S O 05020z 86.60.080.00
19 | K1 Relay JW1aFSN-DC12V 86.56.013.00
20 | LS1 Buzzer TMB12A05 86.60.073.00
21 | P1,P2 o neecle nserted 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 0805-10KQ+5% 86.54.003.00

COMPONENTS SCHEDULE OF SENSOR BOARD (CONTINUED)

7-22

W5



W5
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No. Code Name and specification Parts No.

25 | R22~R24,R36,R41,R42 Resistor 0805-10KQ+5% 86.54.003.00
26 | R3,R6,R8~R10,R12,R16~R18,R20 | Resistor 0805-20KQ1%e 86.54.077.00
27 | R5,R7,R13 Resistor 0805-100Q+1% 86.54.073.00
28 | R11,R19,R21,R25,R27,R28 Resistor 0805-1KQ:+5% 86.54.011.00
29 | R29,R31,R34,R38,R40 Resistor 0805-1KQ:5% 86.54.011.00
30 |R26 Resistor 0805-510Q+5% 86.54.022.00
31 | R30,R32,R37,R39 Resistor 0805-200Q:+5% 86.54.012.00
32 | R33,R35 Resistor 0805-120Q+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 B 86.58.209.00
38 | U4 g 86.58.208.00
39 | U5 ISR 86.58.205.00
40 | Us e 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 e W 86.58.107.00
44 | U1t egrated creut 86.58.090.00
45 | U12 Integrated circuit TPS3824-50 | 86.58.103.00
46 | U13 X‘}%%‘:é‘;‘égi_ﬁf\ 86.58.207.00
47 | u1s Integrated circuit MAX489CSD | 86.58.110.00
48 | U17 Integrated circuit SN74LVC2G34 | 86.58.206.00
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LED POWER BOARD ASSEMBLY SRAWING

LED POWER BOARD COMPONENT SCHEDULE

No. Code Name and specification Parts No.
1 Z4 Socket XY4-4S 86.55.114.00
2 Z8 Socket XY4-7S 86.55.117.00
3 26,27 Socket HX63080-2S 86.55.054.00
4 Z5 Socket HX63080-6S 86.55.055.00
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LED BOARD ASSEMBLY DRAWING

LED BOARD COMPONENTS SCHEDULE

No. Code Name and specification Parts No.
1 R1-R16 Resistor 0805-10Q+5% 86.54.004.00
2 LED JN-393SUBC/J 86.58.005.00
3 |z Socket XY4-2S 86.55.173.00
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