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Item Part Code Description Qty

1 1547033 case 1
2 1562360 spring 2
3 1539141 left upper hinge part 1
4 1099098 special flange self-tapping screw 12
5 1468523 cover part 3
6 1600664 Reflective baffle 1
7 1539209 top cover 1
8 1099042 self-tapping screw 23
9 1539144 right upper hinge part 1
10 1539779 temperature sensor part 1
11 1539795 led light 1
12 1539199 light cover 1
13 1539467 foam strip 1
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13 1539467 foam strip 1
14 1453495 sponge strip 6
15 1539397 Refrigerated wind channel foam 1
16 1539394 refrigerator air duct cover 1
17 1099068 self-tapping screw 1
18 1569009 decorative strip-drawing 1
19 1468019 air return cover 1
20 1539398 Wind gate foam 1
21 1539721 electric wind gate 1
22 1485764 electric wind gate 1
23 1539491 sponge block 3
24 1468541 temperature sensor part 1
25 1468541 temperature sensor part 1
26 1539788 lamp connecting wire 1
27 1529227 led light 2
28 1539399 light cover 2
29 1467095 reed pip cover 1
30 1452135 screw hole cover 2
31 1423638 roll wheel axis 2
32 1428325 roll wheel 2
33 1526274 bottom leg supporting holder 2
34 1526269 ajustable bottom feet part 2
35 1539093 water drain 1
36 1099082 self-tapping screw 2
37 1434761 defrost stick 1
38 1539143 wing slice evaporator components 1

1539771 heater 1
1539135 wing slice evaporator part 11539135 wing slice evaporator part 1
1418409 temperature sensor part 1
1418420 temperature fuse 1

39 1539449 sponge block 1



Item Part Code Description Qty
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40 1539447 sponge block 2
41 1539402 wind channel cover board in freezer chamber 1
42 1461686 vibration pad 2
43 1468519 refrigerator fan motor 1
44 1461700 fan motor supporter 1
45 1494989 wind blade 1
46 1539403 Wind channel  foam in freezer chamber 1
47 1418404 temperature sensor part 1
48 1539401 wind channel cover board in freezer chamber 1
49 1093509 self-tapping screw 16
50 1539219 middle hinge cushion 2
51 1539148 left middle hinge part 1
52 1539188 door stopper 2
53 1099084 self-tapping screw 3
54 1534952 screw 4
55 1539150 right middle hinge part 1
56 1539137 shelves assembly 2
57 1539155 crisper box cover  components 1
58 1546804 crisper box part 2
59 1539194 Fresh drawer cover components 1
60 1539236 Fresh drawer parts 1
61 1539233 bracket part 1
62 1539226 bracket part 1
63 1099083 self-tapping screw 2
64 1539790 functional board part 1
65 1539229 display decorative board-drawing 1
66 1539207 cover part 1
67 1546792 lower cover part-drawing 1
68 1546791 lower cover part-drawing 2
69 1539074 upper shelf 2
70 1546790 shelf cover-drawing 2
71 1429073 egg tray 1
72 1539305 gasket part 2
73 1556393 R2-Room door 1
74 1467280 magnetic core 3
75 1540244 handle supporter 6
76 1539228 upper handle part 2
77 1539153 door stop 2
78 1539186 door stopper 2
79 1104445 screw 4
80 1510340 knob 1
81 1539204 water storage box cover 1
82 1510375 shrapnel 2
83 1539200 water storage box 183 1539200 water storage box 1
84 1542923 door middle shelf drawings-drawing 1
85 1539101 folding shelf components 1
86 1539881 sealing strip 2
87 1527730 bracket cover 2



Item Part Code Description Qty
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88 1527729 Lower bearing 1
89 1528414 door stopper 1
90 1527735 spring 1
91 1512999 dispenser part 1
92 1510337 sealing washer 1
93 1510335 fixed holder 1
94 1527728 Upper bearing 1
95 1539193 Vertical baffle block 1
96 1527734 vertical baffle guide block 1
97 1099032 self-tapping screw 1
98 1539085 vertical baffle foam 1
99 1539191 vertical baffle cover 1

100 1539773 heater 1
101 1539081 vertical baffle front beam 1
102 1556386 R1-Room door 1
103 1539220 impact pole 1
104 1511042 spring 1
105 1511039 Lock instructions slider 1
106 1099044 self-tapping screw 2
107 1539217 display board box 1
108 1539766 display board part 1
109 1539210 display decorative board-drawing 1
110 1539181 water baffle 1
111 1557363 left drawer rail 1
112 1529145 Fixed card of magnetic core 1
113 1099076 self-tapping screw 2
114 1557365 right drawer rail 1
115 1115414 special flange self-tapping screw 14
116 1539317 inner door gasket part 2
117 1539314 gasket part 1
118 1556369 F-Room door 1
119 1539238 lower hinge part 1
120 1539128 Right rail bracket 1
121 1539127 Left rail bracket 1
122 1539132 right guided rail part for drawer 1
123 1539129 left guided rail part for drawer 1
124 1527690 Right rail bracket 1
125 1527688 Left rail bracket 1
126 1539283 right guided rail part for drawer 1
127 1539281 left guided rail part for drawer 1
128 1525305 fixed holder 2
129 1527694 Gear 2
130 1539274 Rail link pole 1
131 1539288 freezer lower drawer 1131 1539288 freezer lower drawer 1
132 1539298 lower baffle 1
133 1539294 Serving tray 1
134 1539295 upper drawer part 1
135 1469177 ice box part 1
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136 1546851 main control board 1
137 1006880 fastening components 2
138 1525980 control board box cover 1
139 1457379 power board part 1
140 1539456 compressor back guard 1
141 1530481 bottom leg supporting holder 1
142 1520103 self-tapping screw 4
143 1539451 evaporating dish 1
144 1092056 connecting tube 1
145 1111716 screw 2
146 1072971 steel sleeve 2
147 1099122 washer 2
148 1099120 washer 2
149 1111096 right impact board 1
150 1543316 compressor base part 1
151 1101019 compressor shockproof rubber pad 4
152 1072839 Platen 1
153 1400843 compressor grounding wire 1
154 1484859 compressor part 1
155 1355795 dry filter 1
156 1092041 process tube 1
157 1560424 connecting tube 1
158 1526659 fan motor supporter 1
159 1527783 refrigerator fan motor 1
160 1509873 drain connecting pipe 1
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Basic features 
Voltage / frequency 

 
220~240 / 50Hz 

Net capacity l 563 

Refrigerator:  Net/Gross(L) l 414 

Freezer:  Net/Gross(L) l 122 

Energy efficiency class 
  

Climate class (SN=10~32°C, N=16~32°C, ST=16~38°C, 
T=16~43°C)  

10~43°C 

Freezer compartment star rating 
 

4 Star 

Freezing capacity / 24 hours kg/24 h   

Max noise level dB(A) 43 

Kind of coolant / Charge            (R134a/R600a) / grammes R / g R600a/65 

Foaming components   (R141b / C-P) PU/ C-P 

Certifications  ( CE / ISO 9001/2 / LGA etc.) 
 

CE/GS/CB 

Net (With handle) 

Width/mm 912 

Depth /mm 765 

Height/mm 1776 

Hisense  Packing (With handle) 

Width/mm 988 

Depth /mm 
With handle /not 

With handle 
799 

Height/mm 1889 

 

Detailed parameters,  circuit diagram please prevail 
 

              
Part name Parameters 

Heater(evaporimeter) 220V~240V，<300W 

Heater（R door） 220V~240V，13W 
Fan Motor（freeze） DC12V,2W, 
Fan Motor（condensation） DC12V,1.56W, 
LED light（R） DC12V,<4W 
LED light（F） DC12V,0.6W 
main control board 220V~240V 
display board  DC12V 
sensor  DC5V . 25℃ . 2KΩ 
Electric Wind Gate DC12V 
Compressor 220V,<160W 

 
 
 

http://www.iciba.com/evaporimeter�
http://www.iciba.com/freeze�
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Cooling diagram 

 

Faults and maintenance of Self test： 
1、Fault display 

If the machine have problem, you can continuously press key 3 (freezer temperature control key) ten seconds , if the 

displaying b area shows "Er", then we can judge the machine have the receiving communication fault. 

If the machine has the following fault, each time when you open the refrigerator door, displaying b area will display fault 

codes for 3 seconds. 

Fault code  Fault name 

Ec  Master PCB receive communication failure 

EF  Fan motor failure 

E1  Fridge room sensor failure 

E3  Freezer room sensor fault 

E4  Evaporator sensor fault 

2、Failure definition 

Sensor failure: 

——When the sensor temperature ≥ 50 or ≤- 50 ℃, w e can judge the corresponding sensor  failure. 

——Sensor fault, Running the corresponding fault handle process. 

Communication failures: 
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——Continuously 3 minutes, display and Control Board does not receive valid data, then we can judge it is the 

communication failure. 

Fan motor failure: 

——When Control the fan motor running for continuously 10 seconds no feedback signal, then we judge the fan motor 

have fault. 

——If fan motor has failure, stop for 5s then run for 60s drive recycling. 

Defrost fault 

——When defrost heating time is more than 49 minutes, we judge the faults is from defrosting. 

3、 Repair and self test 

When the refrigerator door is open, press key 3 consecutive (freezer temp.control key) ten seconds enter repair and self 

test: 

——Enter the repair and self test process, each time press the key 3 (freezer tem. control key), the displayed values 

change according to the following table: 

Number of key Refrigerater display Freezer display 

0 

C: the compressor running 

 -: The compressor stop status 

DF: in the process of defrosting                             

--: Not in the process of defrosting 

1 d Display version code 

2 p Main control panel version code 

3 0 "E0" (standby, used in other models) 

4 1 

Fridge room temperature after adjustment (such  fault 

displays "E1") 

5 3 

Freezer room temperature after adjustment (such as 

fault displays "E3") 

6 4 

Evaporator temperature adjustment (such  fault 

displays "E4") 

7 5 

Multifunctional fresh-keeping modified temperature, 

such as failure displays "E5" 

8 H If defrost fault , it will show "Ed", otherwise display "--" 

9 F 

If fan motor trouble, it will show "EF", otherwise display 

"--" 

10 Exit this repairing and self test process, back to normal display 

Stop press key 4 (refrigerator temp.control) after 30s, it will unconditionally exit repair and self test mode, back to normal 

display. 

Compulsory defrost: 
Connecting power within 1 minute, refrigerater or freezer door open situation,   press Fridge and Quick frozen 3 seconds, 

enter the compulsory defrosting process: 

——--After entering the compulsory defrosting, we can run the defrosting same as the normal automatic defrosting 

process. 

——Under the compulsory defrosting process, displaying b area (99-00)second cycle display. 

After exiting the entire compulsory defrosting process, press the normal operation and display. 
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The setting of control panel： 
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9 
 

 

The guide for Disassembly Common parts of Refrigerator                   

◆The instruction of replacing the main board. 

1. The location of the 

electrical main board. 

2. Unscrew electrical 

box cover ( screws ). 

  

3. Remove the electrical 

cover. 

4. Remove the screw 

fixing the main 

board(screws). 

  

5. Finger pressing 

buckle 

6. Remove the main 

board 
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7. main board 

 

◆The instruction of of replacing lamp. 

1. The locat ion of the 
lamp. 
2. Buckle with a 
screwdriver to pry lamp 
cover 

  

3. Remove the lamp 
cover. 
4. Remove the LED 
lamp fixing screw. 

  

5. Unplug the electrical 
wires. 
6. LED lamp. 

  

 ◆The instruction of replacing electric wind gate and sensor（refrigerator）. 
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electric wind gate  is 
installed in the 
refrigerat ing chamber 
air plate. 

  

1. Remove the air inlet 
plate by hand. 

  

2. Remove air duct 
plate fixat ion screws. 

  

3. Remove the air duct 
cover plate. 

  

4.Disassembly 
insulat ion cotton 
5. electric wind gate 
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The locat ion of the 

sensor（refrigerator）. 

 

 

The instruction of of replacing lamp（refrigerator 0 degrees room）. 

1.The posit ion of the 
lamp. 
2. With a knife pry lamp 
cover. 

  

3. Remove the lamp 
cover. 
4. 0 degrees room 
lamp. 

  

◆The instruction of of replacing fan motor and temperature fuse and heater 

1. Remove the drawer 
door is f ixed at the left 
and right screw. 
2. Remove the drawer 
door. 
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1. The locat ion of the 
fan motor and remove 
the freezer drawers. 
2. Unscrew two screws 
of the wind channel 
part in freezer chamber. 

  

3. Remove the wind 
channel cover plate 
4. Unplug the electrical 
wires and remove the 
fan motor part. 

  

5. Open air wind 
channel 
6. Remove the fan 
blade 

  
 
 
 
7. Unscrew the fixing 
screws of the fan motor 
and replace it. 
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The instruct ion of of 
replacing  
temperature fuse and 
heater and defrost ing 
sensor 

  

◆The instruction of replacing Door switch and environmental sensor. 

the light switch in the 
top cover 
1. Remove the cover 
screw. 
2. Remove the top 
cover. 

  

3. Unplug the electrical 
wires and replacing 
Door switch and 
environmental sensor. 

  

◆The instruction of replacing PTC Starting relay and Overload protector and cooling fan 

motor 

1. Remove the rear 
cover plate. 
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1. The locat ion of the 
PTC Start ing relay and 
Overload protector. 

  

2. Disconnect the 
connecting wire of the  
PTC Start ing relay and 
Overload protector. 

  

1.Remove the fan 
motor retaining screws. 

  

2.Unplug the connector 
and remove fan motor 

  

◆The instruction of replacing Display board. 
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1. The locat ion of the  
display board . 
2.  
Use both hands to pull  
out, and good control 
of force. 

  

3. Remove display 
board part. 

Note！ buckle fracture 
 

  

4.Unplug the display 
board wires and 
remove the screws 
fixing . 

  

Troubleshooting                                                   

◆The solution for digital display code problem: 
No. Problems analysis Solutions 

1 
The digital display window 
show “E0” 

1.The environmental sensor is 
bad . Sensor is open circuit or 
short circuit. 
2.The control PCB is bad. 

1.Using a Mult imeter with the ohm 
switch to measure the resistor of 
sensor or checking the connect ing is 
well or not. 
2.Change the sensor 
3.Change the control PCB 

2 The digital display window 1. The refrigerator chamber 1. Using a Mult imeter with the ohm 
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show “E1” Tem. Sensor is open circuit or 
short circuit. 
2. The refrigerator chamber 
Tem. Sensor is bad. 
3. The control PCB is bad. 

switch to measure the resistor of 
sensor or checking the connecting is 
well or not. 
2. Change the sensor 
3. Change the control PCB 

3 
The digital display window 
show “E3” 

1. The freezer chamber Tem. 
Sensor is open circuit or short 
circuit. 
2. The freezer chamber Tem. 
Sensor is bad. 
3. The control PCB is bad. 

1. Using a Mult imeter with the ohm 
switch to measure the resistor of 
sensor or checking the connecting is 
well or not. 
2. Change the sensor 
3. Change the control PCB 

4 
The digital display window 
show “E4” 

1. The Evaporator Defrost 
Sensor is open circuit or short 
circuit. 
2. The Evaporator Defrost 
Sensor is bad. 
3. The control PCB is bad. 

1. Using a Mult imeter with the ohm 
switch to measure the resistor of 
sensor or checking the connecting is 
well or not. 
2. Change the sensor 
3. Change the control PCB 

6 
The digital display window 
show “EC” 

1. The receive communicat ion 
fault between the main 
electrical PCB and the display 
PCB. 
2. The control PCB is bad. 
3. The display PCB is bad. 

1. Check the wire terminal is well or 
not between the main electrical PCB 
and display PCB. 
2. Change the main electrical PCB. 
3. Change the display PCB. 

7 
The freezer digital display 
window show “EF” 

1. The Fan motor is open 
circuit or short circuit. 

2. The Fan motor is bad. 
3. The control PCB is bad. 

1. Using a Mult imeter with the ohm 
switch to measure the resistor of Fan 
motor or checking the connecting is 
well or not. 
2. Change the Fan motor 
3. Change the control PCB 

Note: 

1. The digital display window light will be off after 1 min without any touching. 

2. When there is any code problem happen, pass any keys of the control panel, the code will be showed on the digital 

display window again. 

3. The location of all Sensors: 

3.1 The refrigerator chamber Tem. Sensor is on the right side of the refrigerator chamber. 

3.2 The Evaporator Defrost Sensor is on the right up side of the Evaporator in the freezer chamber. 

3.3 The freezer chamber Tem. Sensor is in the wind channel part in freezer chamber. 

Using the mult imeter with the ohm switch to measure the resistor of sensor, normally at surrounding 25℃ the resistor 
should be about 2kohm and every with the temperature decreases 1℃ the corresponding resistor value would increase 
about 45ohm.If the measured value is not within the normal scope, the sensor is bad and needs to repair or change. 

◆The common problem judging method 
Problem Cause 

Refrigerator can’t start 
1.1 Is the power cord connecting well？ 
1.2 Is the power voltage too low？ 
1.3 Is the sensor irrat ional sett ing? 
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1.4 Is the ambient temperature too low?   
1.5 Is the circuit on power?   
1.6 Is there some default in compressor 
1.7 Is the refrigerat ion system blocked by ice or dirty, please stop the unit and  restart after 10 
minutes to see if the compressor can start. 

Weak cooling effects 

2.1 Is there any heat source around the refrigerator?  
2.2 Is there enough space around the refrigerator for reject ion of heat?  
2.3 Is the sett ing of the temperature appropriate?  
2.4 Is there too much food or overheating food in it? 
2.5 Does there open the door frequently?  
2.6 Is the door completely closed?   
2.7 Does the gasket destroyed or distort?  
2.8 Does the gas leak? 

The unit can not stop 
running 

3.1 Is there any heat source around the refrigerator?  
3.2 Is there enough space around the refrigerator for reject ion of heat? 
3.3 Is the sett ing of the temperature appropriate?   
3.4 Is there too much food or overheating food in it? 
3.5 Does there open the door frequently?  
3.6 Is the door completely closed? 
3.7 Does the gasket destroyed or distort?  
3.8 Is the thermostat good operat ion? 
3.9 Does the gas leak? 

Ice up in the freezing 
chamber 

4.1 Is the sett ing of the temperature appropriate? 
4.2 Is there mult i-moisture food and too close to the back wall of the refrigerator?  
4.3 Is the ambient temperature too low?  
4.4 Is the electric parts on good condit ion, specially the thermostat wich will cause the unit 
non-stopping . 

Abnormal noise 

5.1 Is the refrigerator stably placed? 
5.2 Does the refrigerator bump other objects? 
5.3 Whether the internal accessory of the refrigerator is in the right place. 
5.4 Whether the water plate of compressor is fall from the unit. 
5.5 Does the tube of the refrigerat ion system bump each other? 
5.6 The noise sound likes Water flow inside the refrigerator ,in fact ,it is normal, which is caused 
both when refrigerator start and shut-down; in addit ion, frost-dissolving  causes this sound, 
too, which is a normal phenomenon. 
5.7 There will be a cracking sound in the cabinet ,when the cabinet or cabinet accessory 
contract ing or expanding, this sound will be made, which is normal. 
5.8 The motor operat ion sound in the compressor is appears to be louder at night or begin 
start ing. which is a normal phenomenon; also the uneven placing would lead to too much 
running noise.  

There is a peculiar 
smell in the units 

6.1 Is the food with special smell sealed t ight? 
6.2 Does it have long t ime storing food or degenerated food?  
6.3 Whether the internal cabinet needs cleaning. 

the forefront or the 
middle cabinet heats 

7.1 As fridge Anti-condensation tube is placed here and caused the above phenomenon, which 
is normal. 

Refrigerator’s two sides 8.1 As condensation tube is placed here and caused the above phenomenon, which is normal. 
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or the back heat 

the cabinet surface 
condensation 

9.1 Air humidity is too large. 

◆The solution for the common problem. 
1.Cooling is not enough good 
(Many reasons might cause that cooling not enough good, as blow :) 

Reason analysis Solut ions 

1) Leakage of Gas 

If some gas leaked unit will work not well. 
Phenomenon of failure: 
a. lower pressure of liquid cycle system 
b. high temperature of copper tube of 
discharging gas, hand feels very hot. 
C. much noise, sounds like “ZZZZZ”, comes 
from outlet of capillary. 
d. the temperature fell down very slowly. 

First f ind out the point of leaking on tube, 
and then sealed it, vacuuming it, f inally 
recharge with Gas. 
Note: 
If you find oil on somewhere, it is possible 
that leakage point is there. 

2) The quantity of Gas is 
too much 

If too much Gas was charged into the cycle 
system, the extra gas will occupy some space 
of evaporator, so that the area of heat 
exchange becomes less, unit will work not well. 
Phenomenon of failure: 
a, higher pressure of liquid cycle system than 
norm. 
b, higher temperature of condenser. 
c, larger electric current of compressor 
d, there maybe ice on the suct ion tube. 
e, when gas is too much, some gas liquid might 
goes back into compressor, compressor will be 
damaged by liquid. 

First stop unit for several minutes, and then 
open charging tube, discharge all of gas. 
Change a new filter, and then recharge gas, 
f inally sealed the system. 
 

3) There is air in the 
liquid cycle system 

The air in system will cause lower efficiency of 
cooling. 
Phenomenon of failure: 
a, higher pressure of liquid cycle system than 
norm, but the pressure is not over the limit. 
b, higher temperature of discharging tube. 
C, much noise 

First stop unit for several minutes, and then 
open charging tube, discharge all of gas. 
Change a new filter, and then recharge gas, 
f inally sealed the system. 

4)Low working 
efficiency of 
compressor 

General when a compressor works for many 
years, some parts of compressor were wear, so 
that compressor discharge less gas out, unit 
does not work strongly. 
Phenomenon of failure: 
a, lower pressure of discharging, check the 
pressure of system with pressure meter to see 
if it is normal. 
b, higher temperature of compressor surface. 
C, cut off the discharging tube, to see if you can 

Change a new compressor. 
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block the gas coming out of the tube when 
compressor is working. 

5) There is something 
that blocked the liquid 
cycle system 

Some t ime there is something blocked the 
filter of liquid cycle system, so that unit is not 
cold. 
Phenomenon of failure: 
a, lower pressure of discharging 
b, lower temperature of discharging. 

Change a new filter 

2.NO COOL 
(Popular failure reasons are below): 

Reason analysis Solut ions: 

1) Leakage of gas 

Phenomenon of failure: 
a, leaking fast 
b, leaking slowly 
c, no voice of liquid flowing 
d, cut off charging tube, no gas goes out. 

First f ind out the point of leaking on tube, 
and then sealed it, vacuuming it, f inally 
recharge with gas.  

Note： 
If you find oil on somewhere, it is possible 
that leakage point is there.  

2)There is some thing 
that blocked the liquid 
cycle system 

A,Ice blocking 
Sometime because unknown reason water 
comes into liquid cycle system, the capillary 
will be blocked by water after unit runs for 
period of t ime. 
Phenomenon of failure: 
The unit works well in the inception, after 
period of t ime the ice appears in the capillary 
and becomes more and more, t ill blocks the 
hole of capillary completely. In the moment 
you can find the ice on the evaporator defrosts. 
The noise of liquid flow disappears. The 
pressure of absorbing becomes negative.   
The phenomenon above will appear again and 
again. 
The way to check ice blocking: 
Warm the capillary with a hot towel, after a 
while the ice in the capillary melt, you can hear 
a sound of gas flow comes from the capillary 
abruptly. The pressure of absorbing becomes 
higher. It is Ice blocking. 

First stop unit for several minutes, and then 
open charging tube, discharge all of gas. 
Blow the cycle system with gas of nitrogen, 
and then recharge Gas, f inally sealed the 
system.  

B, there is offal block the capillary  
Phenomenon of failure: 
If the capillary is blocked by something such as 
offal etc., the sound of liquid flow disappears.  
The ice on the evaporator defrosts 
The pressure of absorbing becomes negative. 
Higher temperature of discharging tube 
The way to check offal blocking: 

First stop unit for several minutes, and then 
open charging tube, discharge all of gas. 
Blow the cycle system with gas of nitrogen. 
Change a new capillary and filter, and then 
recharge Gas, f inally sealed the system. 
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If you warm capillary with the way of checking 
ice blocking, there is no change. It must be 
offal blocking. 

COMPRESSOR NEVER STOPS： 

Reason Solut ions 

1)The sett ing temperature is not reasonable. Readjust the temperature sett ing. 

2) the sensor is bad. Replace the sensor. 

3)Seal of door is damaged. Replace the gasket 

4)Too much food in the refrigerator Please put the food properly. 

5)Wind door is broken. Replace wind door. 

6)Fan motor is broken. Replace fan motor 

Note:                                                                                                             
●  Before doing these operations above, disconnect the main power supply. Failure to do so could result in electrical 
shock or personal injury. 
●  In case of any detailed technical inform ation please check w ith the technical specificat ions. 
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