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KX-21 Front View

Revised March 1889
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KX-21 Front View

Code Drawing Description Q'ty
Ne. ] NO. e - - - - pertnit  __ _
973-2891-3 1 REGULATOR UNIT KX-21 UNSALABLE
923-5151-0 2 SWITCH NO.83 ASSY 1
973-2761-6 3 SRV UNIT KX-21 UNSALABLE
441-1634-7 4 PIPETTE NO.57 1
973-3001-8 5 PRINTER UNIT KX-21 UNSALABLE
973-2821-2 6 DETECTOR BLOCK KX-21 UNSALABLE
Al-263-9584-9- - - -7- - PANEL-KEYBOARD KH-£4-- - o m o moe — e
-953-1211-8——— B~ ——VOLUME- WIFHHWIRING NO-t4————————+[ A
A|—973-2994-- —— 90— —OPERATION-PANELHX-24— - ——-— ——
 -228-3756-4— 40 — £OD UNTLEUBL B3 A— ———— ———— 1
A} 208-9154-6——+1——DE-ACINVERTER GXA-LOB12-Vdl———
973-2991-8  7-10  OPERATION PANEL KX-21 17A]
A} 263-9534-9 7 PANEL KEYBOARD KX-21 1
953-1211-8 8 VOLUME WITH WIRING NO.14 1 @
@ 228-3755-1 9 LCD UNIT LSUBL 6131 A 1
228-9154-6 10 DC-AC INVERTER CXA-L0612-VJL 1{Al
322-3574-1 11 COVER UPPER/SIDE KX-21 1{B]
322-3573-7 12 FRONT COVER KX-21 1

*; FOR CHINESE MARKET ONLY.

Revised March 1959
By TB 99003
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KX-21 Right Side View
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KX-21 Right Side View

Code Drawing  Descripticn Q'ty
WNo. N, e perUnit ____

973-2931-5 1 VALVE UNIT-B UNSALABLE
973-2901-3 2 VALVE UNIT-A UNSALABLE
261-0701-0 3 PCB NO.2135 1

@ 261-0800-1 4 PCB NO.6363 1
933-4591-2 8 FAN ASSEMBLY NQ.19 1
973-3311-1 6 ROM 1KX2F ASSY 1
973-3011-5 7¥ FOR JAPANESE MARKET UNSALABLE
973-3012-9 73 POWER SUPPLY UNIT (C2/117V) UNSALABLE
973-3013-2 74 POWER SUPPLY UNIT (C3/220V) UNSALABLE
973-3014-6 7* POWER SUPPLY UNIT (C4/240V) UNSALABLE
289-9642-9 8 SWITCHING REGULATOR VS50B-12 1
289-9641-5 9 SWITCHING REGULATOR VS815B-5 1
241-2108-9 108¥  TRANSFORMER POWER PT-094 1
241-2109-2 10#* TRANSFORMER POWER PT-095 1
261-0758-1 1 PCB NO.4087 1
322-3577-1 12 PRINTER UNIT COVER KX-21 1
662-0168-8 i3 PCB NO.6350 WITH ROM 1
973-4531-1 14 OUTPUT UNIT NO. 1 KX-21 1
266-5109-1 158¥ FUSE 250V3.15A ST4-3.15A-N1 10
266-5292-6 15#* FUSE 250V2A NO.19195 (EUROPE) 10

¥: FOR 100 VAC.
$: FOR 117 VAC.
#: FOR 220 VAC.
*: FOR 240 VAC.

S

ECR NO. | SERIAL NO.

398G031 | AliB67-

KX-21 8M
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KX-21 Left Side View
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KX-21 Left Side View

Code Drawing  Description Qty
No. No. per Unit
973-2882-5 1 PNEUMATIC UNIT KX-21 (W/PSL-21 1
973-2941-2 2 DIAPHRAGM PUMP ASSY NO.51 {0.2) 1
973-2911-1 3 DIAPHRAGM PUMP ASSY NO.49 (2.0} 1
973-2921-8 4 DIAPHRAGM PUMP ASSY NO.50 (1.0) 1
973-2951-0 5 DIAPHRAGM PUMP ASSY NO.52 (0.05) 1
443-3169-1 6 AIR CYLINDER T-2437 1
973-2811-5 7 SRV FIXED VALVE NO.28-R ASSY 1
973-2791-8 8 SAMPLE ROTOR VALVE NO.17 ASSY 1
973-2801-8 9 SRV FIXED VALVE NO.28-L ASSY 1
363-5382-6 10 FIXING MATERIAL NO.639 1
363-5022-6 11 FIXING MATERIAL NO. 22 1
443-2537-1 12 GLASS CHAMBER GC-37 1
973-2891-3 13 REGULATOR UNIT KX-21 UNSALABLE
973-2971-4 14 WASTE CHAMBER NO.39 ASSY 1 |
913-0927-0 15 DILUENT CHAMBER NO.10 ASSY (C7) 1
973-2781-1 16 SAMPLE ROTOR FIXTURE NO. 6 1
973-2771-3 17 DRIVE MECHANISM NO.58 ASSY 1
442-3460-8 18 FITTING NO. 8-A 1
441-1634-7 19 PIPETTE NO.57 1
443-1290-9 20 PINCH VALVE K-1 ASSY 1

KX-21 A-1-7 May 1999

Revised by ECR389B017



Valve Unit A & B
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Valve Unit A & B

Code Drawing  Description Q'ty
No._______| NG e perunit ___

973-2901-3 1 VALVE UNIT-A UNSALABLE
443-9657-6 2 AlR VALVE WTKV023-4E1-PLL-DC12 1
443-9650-1 3 AIR VALVE WTKVQ14 1
443-8655-5 4 AIR VALVE WTKV(Q12 1
443-8657-2 5 AlR VALVE WTKVO13 1
443-9658-0 6 AIR VALVE WTKV024-4E1-PLL-DC12 1
443-8656-9 7 AIR VALVE WTKV(12-E1-PLL-DC12 1
443-8660-4 8 AIR VALVE WTKVO011-E1-PLL-DC12 1
443-8663-5 9 END PLATE WTKV010-L 1
443-8662-1 10 END PLATE WTKV010-R 1

A]-673-2021-8——+1+—— DIAPHRAGM-PUMP-ASSY-NO.56-4-0}——— 34—

973-2931-5 20 VALVE UNIT-B UNSALABLE
443-8656-9 21 AIR VALVE WTKV012-E1-PLL-DC12 1
443-8655-5 22 AIR VALVE WTKV012 1
443-9658-0 23 AlR VALVE WTKV024-4E1-PLL-DC12 1
443-3657-6 24 AIR VALVE WTKV023-4E1-PLL-DC12 1
443-9650-1 25 AIR VALVE WTKV014 1
443-8663-5 26 ENDPLATE WTKV010-L 1
443-8662-1 27 END PLATE WTKVO10-R 1
973-2941-2 28 DIAPHRAGM PUMP ASSY NO.51 {0.2) 1
973-2951-0 29 DIAPHRAGM PUMP ASSY NO.5%(0.05) 1

sz E
873-0647-7 11 DIAPHRAGM PUMP ASSY NG.5 (1.0) 1
' '923-5541-4 12 DIAPHRAGM PUMP ASSY NG.34 (2.0) 1

ST £CR MO, | SERIAL NG,
- it TB 59003 -

R
[

+-'-.J§~

[A 13984015
A1097, A1121, A12386 thru A1239, A1284, A1295, A1306, A1307, A13E6 thru A1365, A1456, A1463,

A1476, A1477, A1473 thru A1485, A1636 thru A1655, A1713 thru A1730, A1803, A1806 thru A1808,
A1810 thru A1812, A1827, A1852 thru A1915, A1917, A1918, A1920 thru A1949, A1951 thru A2050,
A2094, A2086, A2101, AZ111, AZ147 thru A2194, AZ151 thru A2161, A2181, A2184, A2198 and thereafter

January 1999
KX-21 SM A-1-9 Revised by ECR398J015



Regulator Unit

SYM| ECR NO. | SERIAL NO.

[A} 398E030 |A1851-

Code Drawing  Description Q'ty

No._______ NO: s e e e perunit ____
367-8202-2 9 BELLOWS NO.2 WITH METAL 1

—443-4974-6———— 2 REL EF-VALVE-247L-1V-1/8Z174 4
323-3713-1 3 REGULATOR UNIT CHASSIS : 1
893-5012-3 4-6  TRAP CHAMBER NO. 9 ASY (C2/K45) UNSALABLE
365-1617-0 4 SUPPORT NO.104 1
443-1411-5 5 FLOAT NO. 1 1
443-0836-6 6 CHAMBER NO.17 1
'933-3431-0 7-9  PUPROTECTION FILTER NO.1 ASSY UNSALABLE
365-1617-0 7.  SUPPORT NO.104 1
443-1362-0 8 FILTER NO. 9 1
443-0836-6 9 CHAMBER NO.17 1
443-2455-2 10 AIR FILTER F1000-6-B 1

© 443-1972-0 2 RELIEF VALVE 247L4-1VZH ) 1

KX-21 S/M A-1-10 April 1998



Detector Block

\Niring cords
@wr HGB
for wace
@for RBC

Code

Drawing

973-2841-7
973-2881-8
903-2291-2
973-2831-0
973-2871-8
963-3661-9
442-8503-2
973-2851-4
973-2861-1

- 442-3575-9
973-3141-2
§73-3131-5
973-3121-8
=+ 266-7178-0

@ 266-71261

KX-21 &M

HGB UNIT KX-21

THERMISTOR ASSY NO.37
TRANSDUCER NO. 3 ASSY {RBC}
TRANSDUCER NO.8 ASSY
DIAPHRAGM PUMP ASSY NO.48 (0.25)
DIAPHRAGM PUMP ASSY NO.45 (0.5)
TUBING NO.103

MASTER VALVE 3MV14-AF ASSY
MASTER VALVE 3MV17-C ASSY
NIPPLE NO. 73

WIRING CORD NO.2365

WIRING CORD NO.2364

WIRING CORD NQ.2363

FERRITE CLAMP TFC-23-11-14
FERRITE CLAMP SFC-5

A-4-11

P S N N G G P i Y

3
ES

JUCAE I 'Y

Revised March 1999
By TB 99003

7399045



Printer Unit

Code Drawing Description 'ty
No ] N e perUnit _ __
323-3719-3 1 PRINTER UNIT CHASSIS UNSALABLE
662-0168-8 2 PCB NO.6350 WITH ROM 1
A
28177226~1 B 3 T PRIN’I’ER'_ FTP-421MCLS71 1

ECR NO. | SERIAL NO.

398C005| A1086~ |

KX-21 SM A-1-12 April 1998



Pneumatic Unit KX-21 {(with PS{.-212)

No.

SYM| ECR NO. | SERIAL NO,
All 398G045 | Az0s1-
Bl 3008017 —

281-0120-9
443-5954-1
443-6880-2
266-8577-7
443-6881-6
[~ 442-5338-7
348-38121
442-3029-0
346-3614-2
443-0872-1
366-0780-4
348-3911-2
442-4145-9
365-6401-8

368-5760-2
[Bhe1or71-7

KX-21 SM

FAN FBAOBA12HAZ

PISTON PUMP PSL-21Z

VACUUM PARTS SET FOR 212-PSV
THERMAL PROTECTCOR T70ARTUAN
PRESSURE PARTS SET FOR 21Z-PSP
TUBE POLYURETHANE 4AMMIDX6MMOD
SCREW BINDING M3X6 (SUS)
ADAPTOR NO.29

O-RING IN-20

CHAMBER NO.48

CHAMBER MOUNTING PLATE NO.60
SCREW BINDING M3X4 (SUS)
FITTING BN-6 X 4 X PT 1/8 BSN
SLEEVE METAL MS-06

ANTI-NOISE SPONGE NO.49-J

KX-21 PNEUMATIC REPLACE KIT

A-1-13

April 1998




Pneumatic Unit KX-21 (with PSL-21)

Head {Vocuum}

Code Drawing  Description Qty

No. No. per Unit
281-0120-9 1 FAN FBAQ9A12HAZ 1
443-6853-7 2 PISTON PUMP PSL-21 1
443-6B65-6 3 VACUUM PARTS SET FOR PSL-21 1
266-8577-7 4 THERMAL PROTECTOR T70AR1U1N 1
443-6866-0 5 PRESSURE PARTS SET FOR PSL-21 1
442-5338-7 6 TUBE POLYURETHANE 4MMIDX6MMOD 10M
442-4603-0 7 FITTING UK 6M 1
442-4575-2 8 FITTING TSM8-02 5
442-4149-3 9 FITTING BL-6 X 4 X PT 1/8 BSN 5
449-1508-2 10 SILENCER SLW-8A (SL-1/4) 1
443-0702-5 1 TANK NO. 29 1

KX-21 S/M A-1-14 May 1899

Added by ECR399B017



PCB No. 4087 Assembly

Code
No.

266-5377-5
266-5433-7
266-5434-1
266-5375-8
266-54354

KX-21 S/M

=0
A

Y ©®

Drawing
- No. -

-1
2
3
4
5

Description

FUSE 0.5A K19374
FUSE 1.6A K19374
FUSE 3.15A K19374
FUSE 0.05A K19374
FUSE 4A K19374

A-1-15

Qty
_per Unit

10
10
10
10
10

May 1999
Revised by ECR399B017



KX-21 Recommend Parts

Unit Q'ty :Model
....... 228-3755-1 1 KX-21
______ 228-9154-6:DC-AC INVERTER CXA-L0612-VJL 1 KX-21
241-2108-9: TRANSFORMER POWER PT-094 1 KX-21
261-0701-0:PCB NO.2135 1 KX-21
1 IKX-21
1 IKX-21
1 EKX-21
1 iK-4500
1 KX-21
1 EKX-21
1 iK-800
1 iKX-21
442-3460-8:FITTING NO. 9-A 1 K-4500
442-8503-9: TUBING NO.103 1 KX-21
..... 443-1972-0:RELIEAF VALVE 247L4-1VZH 1 KX-21
443-2455-2: AR FILTER F1000-6-B 1 KX-21
___________ 443-2537-1:GLASS CHAMBER GC-37 1 K-1000
___________ 443-6865-61VACUUM PARTS SET FOR PSL-21 1 K-4500
___________ 443-6866-0: PRESSURE PARTS SET FOR PSL-21 1 K-4500
662-0168-8:PCB NO.8350 WITH ROM 1 iK-4500/F82:
873-0647-7:DIAPHRAGM PUMP NO.5 ASSY KX-21 1 iKX-29
923-5541-4:DIAPHRAGM PUMP NO.34 ASSY 1 ISE-9000
933-4591-2: FAN ASSEMBLY NO.19 1. iK-4500 ¢
__________ 963-3661-9:DIAPHRAGM PUMP ASSY NO.45(0.5) 1 IKX-21
973-2771-3iDRIVE MECHANISM NO.58(C1/KX21) 1 KX-21
973-2781-1:SAMPLE ROTOR FIXTURE NO. 6 1 Kx-21
........... 973-2791-8: SAMPLE ROTOR VALVE NO.17 ASSY 1 KX-21
973-2801-8{SRV FIXED VALVE NO.28-L ASSY 1 KX-21
973-2811-5:SRV FIXED VALVE NO.28-R ASSY 1 KX-21
973-2831-0: TRANSDUCER NO. 8 ASSY 1 iKX-21
____________ 973-2871-9: DIAPHRAGM PUMP ASSY NO.48(0.25 1 KX
'''''' 973-2881-6: THERMISTOR ASSY NO.37 1 K29
: 973-2941-2:DIAPHRAGM PUMP ASSY NO.51(0.2) 1 KX2{
973-2951 -0:DIAPHRAGM PUMP ASSY NO.52(0.05 1 IKX-21

Revised QOct. 99



KX-21 Parts List Alphabetical Order

Description Code No. Unit/Q'ty Page Item No,
AIR CYLINDER T-2437 443-3169-1 1 A-1-6 6
AIR FILTER F1000-6-B 443-2455-2. 1 A-1-10 10
AIR VALVE WTKV011-E1-PLL-DC12 443-8660-4 1 A-1-8 8
AIR VALVE WTKV(12 443-8655-5 1 A-1-8 4
A-1-8 22
AIR VALVE WTKV(012-E1-PLL-DC 12 443-8656-9 1 A-1-8 7
A-1-8 21
AIR VALVE WTKV013 443-8657-2 1 A-1-8 5
AIR VALVE WTKV(014 443-9650-1 1 A-1-8 3
A-1-8 25
AIR VALVE WTKV023-4E1-PLL-DC12 443-9857-6 1 A-1-8 2
A-1-8 24
AIR VALVE WTKV(024-4E1-PLL-DC12 443-9658-0 1 A-1-8 B
A-1-8 23
BELLOWS NO.2 WITH METAL 367-8202-2 1 A-1-10 1
CHAMBER NO.17 443-0836-6 1 A-1-10 6
A-1-10 ]
DC-AC INVERTER CXA-L0612-VJL 228-9154-8 1 A-1-2 11
DETECTOR BLOCK KX-21 973-2821-2 { UNSALABLE A-1-2 5
DIAPHRAGM PUMP ASSY NO.45 (0.5) 963-3661-9 1 A-1-11 6
DIAPHRAGM PUMP ASSY NO .48 (0.25) 973-2871-9 1 A-1-11 5
DIAPHRAGM PUMP ASSY N0.49 {2.0) 973-2911-1 1 A-1-6 3
' A-1-8 12
DIAPHRAGM PUMP ASSY NO.50 (1.0) 973-2921-8 1 A-1-6 4
DIAPHRAGM PUMP ASSY NO.50 {1.0) 973-2921-8 9 A-1-8 11
_ |DIAPHRAGM PUMP ASSY NO.51 {0.2) 973-2041-2 -1 A-1-6 2
DIAPHRAGM PUMP ASSY NO.52 (0.05) 973-2951-0 1 A-1-6 5
DILUENT CHAMBER NQ.10 ASSY (C7) 913-0927-0 1 A-1-8 15
DRIVE MECHANISM NO.58 ASSY 973-2771-3 1 A-1-B 17
END PLATE WTKV010-L 443-8663-5 1 A-1-8 ]
END PLATE WTKV010-R 443-8662-1 1 A-1-8 10
A-1-8 27
ENDPLATE WTKVO010-L 443-8663-5 1 A-1-8 26
FAN ASSEMBLY NO.19 933-4591-2 1 A-1-4 5
FAN FBAOSA1ZHAZ 281-0120-9 1 A-1-13 -1
FILTERNO. 9 443-1362-Q 1 A-1-10 8
FITTING NO. 9-A 442-3480-8 1 A-1-8 18
FIXING MATERIAL NOQ. 22 363-5022-6 1 A-1-6 11
FIXING MATERIAL NO.639 363-5382-6 1 A-1-6 10
FLOAT ND.1 443-1411-5 1 A-1-10 5
FUSE §.05A K19374 266-5375-8 10 A-1-14 4
FUSE 0.5A K19374 266-5377-5 10 A-1-14 1
FUSE 1.6A K19374 266-5433-7 10 A-1-14 2
FUSE 250V2A NO,19195 (EUROPE) 266-5292-6 10 A-1-4 15%*
FUSE 250V3.15A ST4-3.15A-N1 266-5109-1 10 A-14 16%°
FUSE 3.15A K19374 266-5434-1 10 A-1-14 3
FUSE 4A K19374 266-5435-4 10 A-1-14 5
GLASS CHAMBER GC-37 443-2537-1 1 A-1-6 12
HGB UNIT KX-21 973-2841-7 1 A-1-11 1
KX-21 PNEUMATIC REPLACE KIT 981-0771-7 1 A-1-13 PM
LCD UNIT LSUBL 6131 A 228-3755-1 1 A-1-2 10
MASTER VALVE 3MV14-AF ASSY 973-2851-4 1 A-1-11 8
MASTER VALVE 3MV17-C ASSY 973-2861-1 1 A-1-11 9
May 1999
A-3-1 Revised by ECR399B017



KX-21 Parts List Alphabetical Order

Description Code No. Unit/Q'ty Page ltem No.
OPERATION PANEL KX-21 973-2991-9 1 A-1-2 9
QUTPUT UNIT NO. 1 KX-21 973-4531-1 1 A-1-4 14
PANEL KEYBOARD KX-21 263-9534-9 1  A-1-2 7
PCB NO.2135 261-0701-0 1 . A-1-4 3
PCB NO.4087 261-0758-1 1. A-1-4 11
PGB NO 6350 WITH ROM 662-0168-8 1 A-1-4 13
A-1-12 2
PCB NO.6363 261-0800-1 1 A-14 4
PINCH VALVE K-1 AS3Y 443-1290-9 1 A-1-8 20
PIPETTE NO.57 441-1634-7 1 A-1-2 4
‘ , A-1-6 19
PISTCN PUMP PSL-21Z 443-6954-1 1 A-1-13 2
PNEUMATIC UNIT KX-21 973-2981-1 UNSALABLE A-1-6 1
PNEUMATIC UNIT KX-21 (W/PSL-21 973-2982-5 1 A-1-6 1
POWER SUPPLY UNIT (C2/117V) 973-3012-0 | UNSALABLE A-1-4 73
TPOWER SUPPLY UNIT (C3/220V) §73-3013-2 | UNSALABLE: A-1-4 7#
POWER SUPPLY UNIT (C4/240V) §73-3014-6 | UNSALABLE A-1-4 7*
PRESSURE PARTS SET FOR 21Z-PSP 443-6881-6 1 A-1-13 5
PRINTER FTP-421MCL571 281-7226-1 1 A-1-12 3
PRINTER UNIT CHASSIS 323-3719-3 | UNSALABLE A-1-12 1
PRINTER UNIT COVER KX-21 322-3577-1 1 A-1-4 12
PRINTER UNIT KX-21 973-3001-8 UNSALABLE A~1-2 - 5
PU PROTECTION FILTER NO,1 ASSY 933-3431-0 | UNSALABLE A-1-10 7-9
REGULATOR UNIT CHASSIS 323-37131 A A-1-10 3
REGULATOR UNIT KX-21 973-2881-3 | UNSALABLE A-1-2 1
' A-1-6 13
'RELIEF VALVE 247L-1V-1/82171 443-1971-6 1 A-1-10 2
ROM 1KX2F ASSY 973-3311-1 1 A-1-4 6
SAMPLE ROTOR FIXTURE NQ. 6 973-2781-1 1 A-1-6 16
SAMPLE ROTOR VALVE NO.17 ASSY 973-2791-8 1 A-1-6 8
SRV FIXED VALVE NO.28-L ASSY 973-2801-8 1 A-1-6 8
SRV FIXED VALVE NO.28-R ASSY 973-2811-9 1 A-1-6 7
SRV UNIT KX-21 973-2761-6 | UNSALABLE A-1-2 3
SUPPORT NO.104 365-1617-0 1 A-1-10 4
' ' A-1-10 7
SWITCH NO.83 ASSY 923-51561-0 1 A-1-2 2
SWITCHING REGULATOR VS15B-5 289-9641-5 1 A-1-4 9
SWITCHING REGULATOR V550B8-12 289-9642-9 1 A-1-4 8
THERMAL PROTECTOR T70AR1UIN 266-8577-7 1 A-1-13 4
THERMISTOR ASSY NO.37 973-2881-6 1 A-1-11 2
TRANSDUCER NO. 3 ASSY (RBC) 903-2291-2 1 A-1-11 3
TRANSDUCER NG.8 ASSY 973-2831-0 1 A-1-11 4
TRANSFORMER POWER PT-094 241-2108-9 1 A-1-4 10%°
TRANSFORMER POWER PT-085 241-2109-2 1 A-14 10#™
TRAP CHAMBER NQ. 2 ASY {C2/K45) 893-5012-3 UNSALABLE A-1-10 4-6
TUBING NO.103 442-8503-9 1 A-1-11 7
VACUUM PARTS SET FOR 21Z-PSV 443-6880-2 1 A-1-13 3
VALVE UNIT-A 8973-2901-3 UNSALABLE A-1-4 2
A-1-8 1
VALVE UNIT-B 973-2931-5 | UNSALABLE A-1-4 1
VALVE UNIT-B 973-2931-5 1 UNSALABLE A-1-8 20
VOLUME WITH WIRING NO.14 953-1211-8 1 A-1-2 8
WASTE CHAMBER NO.39 ASSY 973-2571-4 1 A-1-6 14
May 1999
A-3-2 Revised by ECR393B017



KX-21 Parts List Code No. Order

A-4-1

Code No. Description Unit'Q'ty Page ltem No.
228-3755-1 LCD UNIT LSUBL 6131 A 1 A-1-2 10
228-9154-6  |DC-AC INVERTER CXA-LO612-VJL 1 A-1-2 11
241-2108-9 | TRANSFCRMER POWER PT-084 1 A-1-4 10%
241-2109-2 [TRANSFORMER POWER PT-095 1 A-1-4 10#*
261-0701-0 IPCB NO.2135 1 A-1-4 3
261-0758-1 PCB NO.4087 1 A-1-4 11
261-0800-1 PCB NO.6363 1 A-1-4 4
263-8534-9  [PANEL KEYBOARD KX-21 1 A-1-2 7
266-5109-1 FUSE 250V3.15A ST4-3.15A-N1 10 A-14 18%
286-5292-6  |FUSE 250V2A NO.19185 (EUROPE) 10 A-14 15#
266-5375-8  IFUSE 0.05A K19374 10 A-1-14 4
266-5377-5 |FUSE 0.5A K19374 10 A-1-14 1
266-5433.7  |[FUSE 1.6A K18374 10 A-1-14 2
266-5434-1 FUSE 3.15A K19374 10 A-1-14 3
266-5435-4  IFUSE 4A K18374 10 A-1-14 5
266-8577-7 I THERMAL PROTECTOR T/70AR1U1N i A-1-13 4
281-0120-9  IFAN FBAO9A12HAZ 1 A-1-13 1
281-7226-1 PRINTER FTP-421MCL571 1 A-1-12 3
289-9641-5 |SWITCHING REGULATOR VS515B-5 1 A-14 9
280-0642-9  |SWITCHING REGULATOR VS50B-12 1 A-1-4 8
322-3577-1 PRINTER UNIT COVER KX-21 1 A-14 12
323-3713-1 REGULATOR UNIT CHASSIS 1 A-1-10 3
323-3719-3  (PRINTER UNIT CHASSIS UNSALABLE A-1-12 1
363-5022-6  JFIXING MATERIAL NO, 22 1 A-1-6 11
- - - A-1-6 10
365-1817-0  [SUPPORT NO.104 1 A-1-10 4
A-1-10 7
367-8202-2 {BELLOWS NO.2 WITH METAL 1 A-1-10 1
441-1634-7 IPIPETTE NO.57 1 A-1-2 4
A-1-6 19
442-3460-8  (FITTING NO. 8-A 1 A-1-8 18
442-8503-9  jTUBING NO.103 1 A-1-11 7
443-0836-6  ICHAMBER NO.17 1 A-1-10 6
A-1-10 9
443-1290-9  |PINCH VALVE K-1 ASSY 1 A-1-6 20
443-1362-0 |FILTER NO. 9 1 A-1-10 8
443-1411-5  IFLOAT NO. 1 1 A-1-10 5
443-1971-6  |RELIEF VALVE 2471-1V-1/82171 1 A-1-10 2
443-2455-2  IAIRFILTER F10006B 1 A-1-10 10
443-2537-1 GLASS CHAMBER GC-37 1 A-18 12
443-3169-1 AIR CYLINDER T-2437 1 A-1-6 ]
443-6880-2 |VACUUM PARTS SET FOR 21Z-PSV 1 A-1-13 3
443-6881-6 |PRESSURE PARTS SET FOR 21Z-PSP 1 A-1-13 5
-1443-6954-1 PISTON PUMP PSL-21Z 1 A-1-13 2
443-8655-5  JAIR VALVE WTKV012 1 A-1-8 4
A-1-8 22
443-8656-9  JAIR VALVE WTKV(12-E1-PLL-DC12 1 A-1-8 7
A-1-B 21
443-8657-2  JAIR VALVE WTKVD13 1 A-1-8 5
443-8660-4  |AIR VALVE WTKVO11-E1-PLL-DC12 1 A-1-8 8
443-8662-1  |END PLATE WTKVD10-R 1 A-1-8 10
A-1-8 27
443-8663-5  [END PLATE WTKV010-L q A-1-8 9
A-1-8 26
May 1949

Revised by ECR389B017



KX-21 Parts List Code No. Order

A-4-2

Code No. Description Unit/Q'ty Page Item No.
443-9650-1 AIR VALVE WTKV(14 1 A-1-8 3
A-1-8 25
443.9657-6  |AIR VALVE WTKV023-4E1-PLL.DC12 1 A-1-8 2
- A-1-8 24
443-9658-0  1AIR VALVE WTKV024-4E1-PLL-DC12 1 A-1-8 6
: A-1-8 23
662-D168-8  IPCB N(O.8350 WITH ROM 4 A-1-4 13
A-1-12 2
893-5012-3 TRAP CHAMBER NO. 9 ASY (C2/K45) UNSALABLE A-1-10 4-6
903-2291-2 | TRANSDUCER NO. 3 ASSY (RBC) ' 1 A-1-11 3
913-0927-0 IDILUENT CHAMBER NO.10 ASSY (C7) 1 A-1-6 15
923-5151-0  |SWITCH NO.83 ASSY - 1 A-1-2 2
933-3431-0 | IPU PROTECTION FILTER NO.7T ASSY UNSALABELE A-1-10 7-9
933-4591-2 {FAN ASSEMBLY NQ.19 1 - A-14 5
953-1211-8  {VOLUME WITH WIRING NO.14 1 A-1-2 ]
963-3661-9  |DIAPHRAGM PUMP ASSY NQ.45 (0.5) 1 A-1-11 6
973-2761-6  |SRV UNIT KX-21 UNSALABLE A-1-2 3 .
973-2771-3  IDRIVE MECHANISM NO.58 ASSY - 1 - A-1-8 17
1973-2781-1 SAMPLE ROTOR FIXTURE NO. 6 1 A-1-8 16
§73-27918. |SAMPLE ROTOR VALVE NO.17 ASSY 1 A-1-6 8
973-2801-8 SRV FIXED VALVE NO.28-L ASSY- K A-1-8 9
973-2811-5  |SRV FIXED VALVE NO.28-R ASSY 1 A-16 7
973-2821-2 |DETECTOR BLOCK KX-21 UNSALABLE A-1-2 5
973-2831-0 |TRANSDUCER NO.8 ASSY 1 A-1-11 4
973-2841-7 {HGB UNIT KX-21 1 A-1-11 1
973-2851-4  |MASTER VALVE 3MV14-AF ASSY 1 A-1-11 8
973-2861-1 MASTER VALVE 3MV17-C ASSY 1 A-1-11 ]
973-2871-9  {DIAPHRAGM PUMP ASSY NO.48 {0.25) - 1 A-1-11 5
973-28816 | THERMISTOR ASSY NO.37 1 A-1-11 2
973-2891-3  |REGULATOR UNIT KX-21 UNSALABLE A-1-2 1
- A-1-6 13
973-2901-3 VALVE UNIT-A UNSALABLE A-1-4 2
A-1-8 1
973-2911-1 DIAPHRAGM PUMP ASSY NO.49 (2.0) 1 A-1-6 3
A-1-8 12
973-2921-8 |DIAPHRAGM PUMP ASSY NO.50 (1.0) 1 A-1-6 4
A-1-8 11
973-2931-5  |VALVE UNIT-B UNSALABLE A-1-4 1
A-1-8 20
973-2941-2  |DIAPHRAGM PUMP ASSY NO.51 (0.2) 1 A-1-6 2
973-2951-0  |DIAPHRAGM PUMP ASSY NO.52 (0.05) 1 A-1-8 5
973-2971-4  |WASTE CHAMBER NO .39 ASSY 1 A-1-6 14
973-2981-1 PNEUMATIC UNIT KX-21 LUNSALABLE A-1-6 1
g73-2982-5 {PNEUMATIC UNIT KX-21 (W/PSL-21 1 A-1-6 1
973-2891-9  {OPERATION PANEL KX-21 1 A-1-2 g
973-3001-8  |PRINTER UNIT KX-21 UNSALABLE A-1-2 5*
973-3011-5 |FOR JAPANESE MARKET UNSALABLE A-1-4 7
973-3012-9  |POWER SUPPLY UNIT (C2/117V) UNSALABLE A-1-4 7%
973-3013-2 IPOWER SUPPLY UNIT {C3/220V) UNSALABLE A-1-4 T#
973-3014-6  IPOWER SUPPLY UNIT (C4/240V) UNSALABLE A-1-4 7*
973-3311-1 ROM 1KX2F ASSY 1 A-1-4 6
973-4531-1 CUTPUT UNIT NO. 1 KX-21 1 A-1-4 14
981-0771-7  1KX-21 PNEUMATIC REPLACE KIT 1 A-1-13 PM
May 1999

Revised by ECR399B017



APPENDIX B INSTALLATION PROCEDURES
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B.2 START UP SECGUENCE .. eretiveart vt ver s ret crean et eraaae e s e e eanreenasatiasssnaeanessraennnrinns B-1
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APPENDIX B INSTALLATION PROCEDURES

Follow the instaliation procedures written in the Operator's Manual.
The additional information required for installation is given below.

B.1 PCB DIP SWITCH (S1) SETTING VERIFICATION

Refer to Section 4.4.2. PCB No. 6363 for the DIP switch settings.

B.2 START UP SEQUENCE

After the initial power ON at installation, some system set up are required.

{1) Priming sequence:
Access the “Setting Seq.” program by selecting 9. Service - 2. Service Seq.-1. Sefting Seq.
Refer to Section 5.5.1. Setting Sequence of this manual for information,

(@) Date setting:
Access the “Date/Time” program by selecting 6._Settings - 2, Date/Time.
Refer to KX-21 Operator's Manual, Chapter 10 for information.

(3) Cycle counter reset:
Access the “initialize" program by selecting 9. Service - 3. Settings - 1. Initialize - 1. Cycle
Counter

Refer to Section 5.6.1. Initialize of this manual for information.

NOTE: Cycle counter must be reset after setting the current date, since the date of last
maintenance will also be reset.

KX-21 8/M B-1 Aprit 1998



SERVICE MANUAL UPDATE RECORD

Ref. ECR/ | Date Update Info. Summary Revised Pages Remarks
TE No. Released
1 398E029 88/07/14 | Modifying KX-21 for Chinese market. | 4-9 Mi
2 398E030 98/07/14 | Replacing Relief Valve used in KX-21 | A-1-10 M
Regulator Unit
3 TBE98034 98/08/05 | A description in Error Message 6-36 RH
“Analysis Error [Detect Sensitivity
Error (Electrical Conductivity)] was
incorrect.
4 398C005 98/08/17 | Changing the modei name of Printer | A-1-12 FT
on KX-21 and K-4500.
5 398G045 98/09/14 | Modifying Pneumatic Unit KX-21 for A-1-13 Mi
noise reduction
6 398G031 98/09/16 | Countermeasure for the KX-21 CPU A-14, A-1-5 FT
Board not to start up when Power-ON.
7 398G038 98/09/22 | Countermeasure for reagent 7-6,7-7,7-8,7-9 FT
consumption and pressure error on
KX-21. (Version up to 00-09)
8 398J015 99/01/25 | Changing Diaphragm Pump {1 mL, 2 | A-1-8 MH
9 398G072 99/02/24 | Changing the KX-21 Detector Block 7-2 M
tubing
10 | TB 99003 99/03/02 | K4-21 Service Manual correction General TOC (ji), Sec. 2 Mi
‘ TOC, 2-6 thru 2-64, 5-11
thru 5413, 6-7, 7-3, A-1-2,
A-1-3, A-1-9, A-1-11
14 3934044 99/04/14 ) WL Flag Increase of KX-21 7-2 MH
12 3998093 99/04/15. | Updating KX-21 program ROM 512 Mi
1KXZ2F to version 00-12.
13 39098017 99/05/18 | Changing KX-21 Pneumatic Unit A-1-1, A-1-7, A-1-13, MH
A-1-14, A-1-15, A-3-1,
A-3-2, A4-1, A4-2
14 398L021 99/06/14 | Changing the length of SRV rinse line | 7-2 M
: tube to prevent leakage
15 | 399BOM7R 99/12/06 | Changing KX-21 Pneumatic Unit A-1-1, A-1-7, A-1-13, A-1- | MH
{398K065) 14, A-1-15, A-3-1, A-3-2,
A-4-1, A-4-2
16 TB99045 99/12/14 | Updating KX-21 Parts List A-1-2, A-1-3, A-1-11 JH
17 399K024 00/01/25 | Changing tubing amangement in A-1-11 M|

Detector Block to prevent high WBC
background.
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SECTION 1 SPECIFICATIONS
1.1 NAME AND MODEL NUMBER

Name: Automated Hematology Analyzer
Model: KX-21

1.2 SYSTEM ORGANIZATION AND DIMENSIONS
- 1.2.1 Configuration

KX-21 Main Unit
Built-in Printer {Opticnal)

1.2.2 Expandability

RS-232C Serial Interface (Optional)
1.3 ELECTRICAL RATINGS

1.3.1 Rated Voltage

Input Voltage:
AC 100V/117V/220V/230V/240V10%

Qutput Voltage:
DC £15+0.75V 05A
DC +100x3V 0.02 A
DC +15+£01V 20A
DC +12+02V 3.0A
DC +24+1.2V Q7 A
AC 100V 12A
Rated Voltage: AC 100V, 117V, 220V, 240Vt10%

The KX-21 supports two types of power supplies (100 V and 200 V).
The input voltage can be switched between 100 V and 117 V, or between 220 V and 240 V,
depending on the power supply's internal settings.
1.3.2 Line Frequency
50 Hz or 60 Hz
1.3.3 Power Consumption
230 VA or less
1.4 DIMENSIONS AND WEIGHT

Dimensions: 420 (W) x 355 (D) x 480 {(H) mm
Weight: Approx. 28 kg

NOTE: The acceptable dimensional difference is within 3% of the values listed above.

Protrusions are not included in the above dimensions. The acceptable weight difference is
within 10% of the values listed above.
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1.5 INTENDED USE

The KX%-21 is intended for in vitro diagnostic use, analyzing 18 parameters in anti-coagulated human

blood.

The anti-coagulants are EDTA-2K, EDTA-3K and EDTA-2Na. The Anti-coagulant velume conforms fo

NCCLS standards.

1.6 PERFORMANCE SPECIFICATIONS

1.6.1 Analysis and Display Range

(1) Analysis Range

WRBC:
RBC:

© 1.0-99.9 x 10%ul

0.30 - 7.00 x 10%/uL

HGB: 0.1 - 25.0 g/dL
HCT:  10.0 - 60.0%
PLT:  10-999 x 10%uL

() Display Range

KX-21 s/M

WBC: 0-299.9 x 10%uL
RBC: 0 -19.99 x 10%uL
HGB: 0.0 - 25.0 g/dL.
HCT: 0.0 - 99.9%
MCV: 0.0-299.91L
MCH: 0.0-92.9 pg
MCHC: 0.0- 99.9 g/dL
PLT: 0 - 1999 x 10°%ulL
W-SCR or LYMPH3%: 0 - 100.0%
W-MCRorMXD%: 0 -100.0%
W-LCRor NEUT%: 0 - 100.0%
W-SCC or LYMPH#: 0 -299.9 x 10%uL
W-MCC or MXDi#: 0-299.9 x 10%uL
W-LCC or NEUT#:  0-299.9x 10%uL
RDW-CV. 0.0% - 100.0%
RDW-SD: 0-250fL
PDW: 0-40.01L
MPV: 0-40.0fL
P-LCR;: ¢ -100.0%
WBC Histogram 0 - 300 1L
RBC Histagram 0-250fL
PLT Histogram 0-40fL

1-2
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1.6.2 Accuracy

When control blood or calibrator is analyzed 10 times consecutively, the mean difference from
the value obtained on the standard instrument should be within the following range:

* Whole Blood Mode
WBC Within + 3% or 0.2 x 10%uL
RBC Within £ 2% or +0.03 x 105/uL
PLT Within £ 5% or £10 x 10%L

+ Pre-diluted Mode
wBC Within £ 5% or £0.3 x 10%uL
RBC Within + 3% or £0.05 x 105l
PLT Within 8% or £15 x 10%/uL

1.6.3 Reproducibility

When tresh normal blood or control blood is analyzed in Whole Biood mode 10 times
consecutively, the variation of coeflicient under 95% confidence interval should be within the

fallowing range:

Parameter Condition Whole Blood Mode | Pre-diluted Mode
WBC 4.0 x 10%ul 3.5% or lower 6.0% or lower
RBC 4.00 x 10%/ul 2.5% or lower 3.0% or lower
HGB 1.5% or lower 2.5% or lower
HCT 2.0% or lower 3.0% or lower
MCV 2.0% or lower 3.0% or iower
MCH 2.0% or lower 3.0% or lower

MCHC 2.0% or lower 3.0% orlower
PLT 100 x 10%uL 6.0% or lower 9.0% or lower
W-SCR 15.0% or lower 25.0% or lower
W-MCR W-MCR 12% or more 30.0% or lower 45.0% or lower
W-LCR 15.0% or lower 25.0% or lower
W-SCC 15.0% or lower 25.0% or lower
W-MCC W-MCC 1.0 x 10°/uL 30.0% or lower 45.0% or lower
W-LCC 15.0% or lower 25.0% or lower
RDW-CV 4.0% or lower 6.0% or lower
RDW-SD 4.0% or lower 6.0% or lower
PDW ' 12.0% or lower 18.0% or lower
MPV 5.0% or lower 7.5% or lower
P-LCR 20.0% or lower 30.0% or lower

' 1.6.4 Linearity

When the whole blood manuat mode analysis is executed, the difference from the theoretical

value should be within the following range:

WBC:  1.0-99.8 x 10%ul.

RBC:  0.30-7.00 x 10%L

HGB: 0.1-25.0g/dL

HCT: 10.0 - 60.0%

PLT:  10-999x 10%uL
(When RBC<7.00 x 10%uL)

KX-21 M 1-3

(Within £0.3 x 10%ul or £ 3%)
(Within £0,03 x 10%/uL or + 3%)
(Within 0.2 g/dL or £ 2%)
(Within 21.0 HCT®% or £ 3%)
(Within £10 x 103/l or £ 5%}




1.6.5 Carryover

When normal fresh blood or control blood is analyzed, the carryover rate obtained by standard
analysis should be within the following range:

WBGC 3% or less
RBC 1.5% ot less
HGB 1.5% or less
HCT 1.5% or less
PLT 5% oriess

1.6.6 Stability

When normal fresh blood or control bload is analyzed, the stability should be within the foltowing
range: '

(1)  Stability relative to Temperature

in normal fresh blood or contrel blood analysis, the data fluctuation while the ambient
temperature changes from 15°C to 30°C should be within the foflowing range:

The following data are based on the assumption that the sample is analyzed within 12 hours after
collection, and that any change in the sampie should be excluded from the fluctuation ratio.

WBC Within 10% or 0. 05 x 10°%uL
RBC Within 5%

HGB Within 5%

HCT Within 5%

PLT Within 15% or 30 x 10Vl

(2) Within-a-Day Stability

In control blood analysis of 5°C or less ambient temperature change, the data fluctuation for 24
hours after startup should be within the following range:

WBGC Within 10%

RBC Within 5%

HGB Within 5%

HCT Within 5%

PLT Within 15% or 30 X 10°/uL

(3) Day-to-Day Stability

In control blood analysis of 5°C or less ambient temperature change, the data fluctuation for ten
days should be within the following range:

WBC Within 10%

RBC Within 5%

HGB Within 5%

HCT Within 5%

PLT Within 15% or 30 x 10%/ul
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@)

In control blood analysis of 5°C or iess ambient temperature change, the data fluctuation while
the power supply voltage changes 10% from the rated voltage should be within the following

Stability relative to Power Supply Voitage

range:
wBC Within 10%
RBC Within 5%
HGB Within 5%
HCT Within 5%
PLT Within 15% or 30 x 10°/uL

1.6.7 Throughput

Approx. 60 seconds/sample
Approx. 60 samples/hour

1.6.8 Required Sample and Reagent Volumes

Whole Blood Mode

Pre-diiuted Mode

Shutdown

Sample Volume

approx. 50 uL

approx. 20 pl
(200 pub of 1:26 diluted
sample is aspirated.)

approx. 200 mL/ cycle

Diluent approx. 34 mL/sampie approx. 34 ml/sample
Lyse reagent approx. 1.0 mL/sample j approx. 1.0 mi/sample | approx. 5 mb/ cycle
Detergent --- --- approx. 0.3 mL/cycle
1.6.9 Graphic LCD/Panel Keyboard
1.6.9.1 Graphic LCD Panel Display
* 320 x 240 dots (dot pitch; 0.36 x 0.36 mm)
» With backlight
» Display Area: 115.17 x 86.37 mm
1.6.8.2 Graphic LCD Display items
« Date/Time
» Sample ID No.
» Analysis results including flag
« Error messages
« Instrument status
= Service data
* Select Menu
» Analysis mode
.1.6.9.3 Used Languages
* Panel Keyboard English
« | .CD Display English, Chinese or Japanese
* Printer English
* Labels English, Chinese or Japanese
Kx-21 /M 1-5 April 1998



1.7 FUNCTIONS
1.7.1 Data Storage

(1) Analysis Results: 240 samples
(2) Histograms: None
(3) Quality Control Data: 60 points {in & files)
(4) Preset Values
{5) Maintenance Data
1) Instrument Operation Cycle Count
2) Unit Operation Cycle: :
Stores the number of operations after the replacement or maintenance of
Waste Chamber, Detector and SRV,
3) Error History:
Can be output to host computer, but not displayed on LCD.

1.7.2 Buijlt-in Printer (Optional)

1.7.2.1 Printer Specification
+ Thermal printer
* Model: FTP-421MCL001 (Compatible with K-4500/F-820)
* Control board: PCB No. 6350 ‘
« Thermal paper, 60 mm width

1.7.2.2 Printed tems
+ Date/Time
+ Sample 1D No.
* Analysis resufts including flag
* QC data
* Service data
*» Set Values

1.7.3 Serial interface (Optional)

1 port of RS-232C Serial Interface is provided to output the following data to host computer.
* The latest analysis results
* Stored data
«QC data
1.7.4 Histogram Analysis

Discriminator position on the latest analysis ¢can be manually changed.

1.7.5 Quality Control
« X Control or L-J Control
Up to 60 points of control data can be stored for 6 types of samples (in 6 files).
8 control parameters ¢an be selected.

The control fimit can be manually set.
Sample for quality control: EIGHTCHECK-3WP, BEIGHTCHECK-3WPXTRA
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1.7.6 Calibration

1.7.6.1 Customer Calibration
1) Calibration Method: Manual calibration, Auto calibration
2) Calibration Mode: Whole Blood Mode
3) Calibration Parameters: HGB, HCT (Others)
WBC, RBC, HGB, HCT, PLT (N.A. only)
4) Calibration Samples: Fresh nomnal blood samples
SCS-1000 (N.A. conly)

1.7.6.2 Factory Calibration
Calibration is performed with the same method as the service calibration, using 3WP-
REFERENCE MATERIAL.

1.7.7 Abnormality Detection Fupnction

1.7.7.1 Error Alerting Function

Monitors the abnormalities in the followings, and alert with error messages with alarm when
any abnormality is detected.

(1) Hydraulic System and Mechanical System
* Reagent level in the internal reservoir chambers
= Fluid level in the waste chambers
* Pressure and vacuum
» Rinse cup operation
* Others

(@) Analysis Condition
*» Sampling data
* HGB detection
* Temperature
« Clog

(3) Electricity
* Sub-Processor Operation
« Serial interface connection
» Built-in printer connection
« Built-in printer paper

(4) Others
= Calibration
» Quaility Control

1.7.7.2 Histogram Abnormality
Monitors the abnormalities in the histograms, and add a flag to abnormal data, Refer to the
Operator's Manual for the details.

(1) WL, RL, PL:  Relative height at Lower Discriminaior exceeds the preset limit.
(2) WU, RV, PU: Relative height at Upper Discriminator exceeds the preset limit.

(3) DW: ' The RBC histogram does not cross the 20% height level twice.

(4} MP: Two or more peaks exist in RBC or PLT histegram.

&Y Tt The trough discriminator cannot be set between SCR and MCR
populations.

6) T2: The trough discriminator cannot be set between MCR and LCR
populations.

(7) F1,F2,F3:  Relative height at the trough discriminator exceeds the preset limit.
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1.7.7.3 Analysis Resuits Abnormality

Monitors the abnormalities in the analysis results, and add a flag to abnormal data. Refer to
the Operator's Manual for the details.

{(Hy+or— An analysis result exceeded the preset Patient Mark Limit.
2" An analysis result exceeded the Linearity Limit.

1.7.7.4 Imitation Reagents
Reagent specilication is monitored as below.

(1) Diluent

Monitors the conductivity of diluent if it d\ffers 10% or more compared with that of
CELLPACK.

When abnormality is detected, alert with error message “RBC Anaiysis Error”.

(2) Lyse reagent

Monitors WBC histogram if mono-peak or two-peak histogram is detected for 11 consecutive
samples.

When abnormality are detected, alert with error message “WBC Analysis Error”.

The data reporting when abnormality is detected can be set by DIP SW in two levels:
stevel 1  The related data will not be displayed.
*Level 2: The related data will be displayed with an asterisk (*).

1.8 START-UP

(1) System Check including position initialization of mechanical parts.
{2) Auto Rinse

(3} Background Check
The background check limit is as follows: The background check can be repeated up to three
times.

WBC < 0.3 x 16°/ulL
RBC <0.02 x 105/l
HGB < 0.1 g/dL

PLT < 10 x 10%pL

1.9 SHUT DOWN

The hydraulic system is cleaned with diluted CELLCLEAN aspirated from the whole
blood pipette,
To shut down the system, press the [Shutdown] key.
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1.10 MAINTENANCE

{1) Customer maintenance
1} Reagent replacement sequence
2) Auto rinse with background check sequence
3) Settings sub-menu for customer system set up
4) Waste chamber cleaning sequence
5) Transducer cieaning sequence
8) Transducer fluid draining sequence (for clog removal)
7) Status display
» HGB convert {real time)
 Pressure and vacuum {real time)
+ Unit operation counter
8) Paper feed (optional built-in printer)

(2) Special Sequences {Service purpose only)
1) Clog removal
2) Setting sequence (Install)
3) Deprime sequence
4) Gain adjustment
5) Control mode
6) Calibrator mode
7) Continuous mode
8) Clog adjustment
9) Initiatize/Change/Print setting values

(3) Special Sequences (Production & R&D purpose only}
1) Factory rinse sequence
2) Shipping sequence
3) Factory initialize/Factory settings
4) Raw data output
5) Debugger

{(4) Test Operation {Service purpose only)
1) Diaphragm test operation
2) SV test operation
3) HC output test (optional)
4} Built-in printer output test (optional)

(5) Service Information Display {Service purpose only)
1} Temperature
2) Operation status
3) Sampiing data
4) Service data
1.11 SAFETY PROTECTION

Main Unit Power Supply:  Fuse

1.12 ACOUSTIC NOISE

85 dB or less

KX-21 SM 1-9
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1.13 ENVIRONMENTAL REQUIREMENTS

(1) Ambient Temperature: 15 ~ 30°C
{The reagent femperature should also be within this range.)

(2) Relative Humidity: 30% ~ 85%
(3} Atmospheric Pressure: 70 ~ 106 Kpa _
(4) Installation Condition: Avoid installation in a place where the instrument may

be exposed to direct sunfight, dust, vibration or acid.

1.14 REAGENTS

Diluent: CELLPACK
Lyse reagent;: STROMATOLYSER-WH
Detergent: CELLCLEAN

NOTE: See Section 1.6.8 for reagent consumption.
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SECTION 2 HYDRAULICS AND MECHANICAL SYSTEM
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SECTION 2 HYDRAULICS AND MECHANICAL SYSTEM

2.1 HYDRAULIC SYSTEM BLOCK DIAGRAM
2.1.1 Block Diagram (Whole Blood Mode)

1.960 mL
] - REC
Diluent | 1seemL —»| TD Chamber
| Mixing Chamber 40pL (1:25000)
40uL  (1:500) _1
1.994 mL.
T WEBC
WBGC/HGB Lyse L0ML +p Chamber
Y .
o L (1:500)
2 S
g g ; 4
£%
g-"" HGB Flow Cell
[}
%)
{1:500)
Whole Blood Sarmple (50 ulL)
Figure 2-1 Whole Biood Mode Block Diagram
2.1.2 Block Diagram (Pre-diluted Mode)
1.99792 ml REG
Diluent —»| TD Chamber
208yl (1:25000)
1.922 m
WBC/HGB Lyse Lomy TD gg?nber
78 .
o pl. (1:1000)
=
S< ‘
Fy
E—"’ HGB Flow Cell
[}
12]
{1:1000)

4

1:26 Difuted Sample (200 i)
Figure 2-2 Pre-diluted Mode Block Diagram
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2.2 ANALYSIS FLOW
2.2.1 WBC/HGB Analysis Flow

Diluent; WBC/HGB Lyse:
Whole Blood Mode 1.994 mL Whole Blood Mode 1.0 mL
Pre-diluted Mode 1,922 mL Pre-diluted Mode 1.0mL

Sampling Valve

Whole Bicod Mode 1 mL
Pre-diluted Mode 1 mbL

p

HGB Flow Cell

WBC Transducer
Tube or Microtube

Whole Blood Mode: Blood 6 pL
Pre-diluted Mode:  1:26 Diluted Sample 78 pL

Figure 2-3 WBC/HGB Analysis Flow

2.2.2 RBC/PLT Analysis Flow

l Diluent l

1.960 mL 1.896 mL
Sampling Valve

3

Tube
{Biood: 4.0 1L} Mixing Chamber

(1: 500 Difution Sample: 40 pL)J
-

Figure 2-4 RBC/PLT Analysis Flow {(Whole Bicod Mode)

KX-21 5M 2-2
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Diluent : 1.99792 mL

Figure 2-5 RBC/HPLTB Analysis Flow (Prep-diluted Mode)

Sampling

Vaive

Microtube
(1:26 Diluted Sample: 2.08 yl}

2.3 SAMPLE FLOW IN SRV

2.3.1 Sampie Path

To DP

7

<—

L

)

p s 4

T
==

T
NN

Diluted

blood

Whole
blood

KX-21 SM

RBC/PLT Transducer

NN

] ,
/// S
WBC/HGB
s 7 / /
/ /;/RB/C/,[/F/
I —.
i vy
: ) / RBC
./// Al /

[%d
2 2
=1
4]

Figure 2-6 Sample Flow in SRV
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2.3.2 Sample Path (Whole Blood Mode)

L
7
To DP ///it

€—| _ 1 1 e

D)

=
S————
DO

~
!’\\-
.

|
™

14

i y
/s
ey

WEC/HGE
-

RBC /
Sample
Figure 2-7 Sample Fiow in SRV (Whole Blood Mode)

\_

o
10
AN

2.3.3 Sample Path (Pre-diluted Mode)

To DP

Sample
Figure 2-8 Sample Flow in SRV (Pre-diluted Mode)
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2.4 SOLENOID VALVE LOCATION

Figure 2-9 Valve Location

April 1998
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2.4.1 Valve Unit Tubing Connections
(1) KX-21 Valve Unit A
MV No. Function MV No. Function
1-1 Waste drain, switch pressure/vacuum 6-1 RBC diluent DP fill/dispense switch
1-2 Waste drain, drive Pinch Valve 6-2 RBC diluent DP drive
2-1 Diluent fill, switch pressure/vacuum 7-1 RBC diluent line switch
2-2 Diluent fill, connect diluent line 7-2 VWEBC/Hgb diluent line switch
31 Diluent chamber nressure cut 8-1 WBC/Hagb diluent DP/lyse DP drive
3-2 Rinse cup drain, drive Pinch Valve 8-2 WBC/Hgb diluent DP switch '
4 STR-WH (lyse) dispense control 8-3 VWEC/Hgb lyse DP switch
5 Filt Detector Block Master Vaive Assy :
< Valve Unit A-1 > .
2.0kglemz o T r
Diluent o _— \ 2 #— Detector
Chamber| 250 mmHg WBC MV Assy
PU (2.0kg/cm?) Transducer
. '_ Diluent Detector
Air Filter Chamber MV Assy SRV
Lciclﬁse clc:se | }__ J
Sl1d {6 o |wolfold]o o -0
L] (5} (6] i
1-1|12)211223-1132] 4 | 5 j|6-1]||6-2|7-1]7-2 l_ag 8-21)18-3
| ol I I N o ol Il e el
Trap ‘ o ! h - ‘ o J t IT_‘
131 nc . yse
Chainber 550 Valve Valve ~ — SRV Reagent
-to-ai —F———— Bottle
Waste mmHg open-to-ar I Rinse Cup [
Chamber ‘\ l\ '\
Waste [J
20mLDP 20mLDP  1.0mLDP
RBC diluent WBC/Hgh  WBC/Mgb
diluent lyse
Figure 2-10: Vaive Unit A-1 Tubing
< Valve Unit A-2 >
cluf.e c{ofse clojse
o o [0
11
2.0kg/em? — @
O
open! openi open
WBC RBC Mixing — SRV
Transducer  Transducer Chamber

KX-21 8/M

Figure 2-11: Valve Unit A-2 Tubing

Revised March 1899

(A]
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(3)  KX-21 Valve Unit B
MV No. Function MV No, Function
1241 Fill Rinse Cup 16 SRV rotation
12-2 | SRV vacuum cut 17 RBC charging
12-3 SRV outer rinse 18 PD mode sampie aspiration DP drive
13 Mixing Chamber drain 19 Supply rinse intc sample aspiration line
14-1 RBC Transducer drain 20 WB made sample aspiration DP drive
14-2 | WBC Transducer drain 21-1 | Air gap generation
15 Hgb Flow Cell drain 21-2 Detector DP drive for counting
2.0kglen® B —
RBC WBC HGB 250
. Transducer Transducer Flow Cell
Rinse Cup | mmHg
Isolation lsolatmn Isolatlon
Chamber ] Chamber[  Chamber
SRV — Mixing
Chainber - close
11 _ 1] ;
o AL
7]
| 12-1 (122 [112-3[ 13 [14-1[14-2| 15 {16 117 { 18| 19} 20| 211 [[21-2 [ D
elector
O G Q- ? L0 MV Assy
s 14 ~ L -]
SRV i SRV,
Diluent .
Chamber - — [ N
Waste
Chamber -+ ¢ 1/ K
SRV Drive Cylinder l\ |-\ SOSV“BLCDP 25%%I'CDP
|J f Volumetric Volumetric
200pLDP 50l DP
PD Mode WE Mode
Sample Sample
Aspiration Aspiration
Figure 2-12; Valve Unit B Tubing
KX-21 S/M -7

. Revased March 1968
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2.5 DIAPHRAGM PUMP LOCATION

jary
E
=4
o
0
T
= 3
O Q5
m% Mnu.r
Q5 Tw
L I o
)Pm o5
=4 O « o .
Em = 2f
29 9 Fg
oL [
o Q o
a9z
O
b
[ned

Pre-dilluted Mode
ASP.DP (200 )

RBC Volumetric DP {250 pL)

WBC Volumetric DP (500 L)

Figure 2-13: Diaphragm Pump Location

EA] Revised March 1999
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2.6 PNEUMATIC SYSTEM

Pressure is enly monitored for 0.5 kgfem?. (2.2 Kg/em? is not monitored.)
Vacuum is only monitored for 250 mmHg. (Vacuum source is not monitored.)

2.6,1 Sampie Aspiration System

Aspiration speed is adjusted to Whole Blood mode. Tube Teflon is inserted between Whole Blood DP and
Dituted Blood DP for adjusting aspiration speed.

132

wet
Wi dp.of Diuitam Asp D

Tube Teflon
1.5X0.75
(2000)

Figure 2-14: Sample Aspiration System

2.6.2 VYacuum System
KX-21 has no tank for Vacuum system therefore Polyurethane tubing is inserted between bellows and
pressure switch for stabilizing the vacuum.

Polyurethane 6X4
{1400}

Figure 2-18: Vacuum System

KX-21 SiM 2-9 . Revised March 1899
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2.6.3 Pressure System

KX-21 has no tank for pressure system therefore Teflon lubing is inserted between compresser and 0.5 kgicm2
regulator for stabilizing the pressure.

Tubpe Teflon
0.8X1.8
(1000}

Figure 2-16: Pressure System

2.7 WASTE CHAMBER TUBING

Rear Panel
RBC TD chamber
WBC TD chamber
MV14-1
Rinse cup drain
{silicone F739-8) MV14-2
vacuum, pressure SRV
{silicona 3X6.5) MVA-1 MV12-2 (SRV perimeter cleaning)
MV17 MV15
SRV /
{Mixing Chamber} RBCAVEBC fill HGB drain

Figure 2-17: Waste Chamber Tubing

. - ' Revised March 1998
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2.8 RINSE CUP

Rinse Cup
\\
\————— > Waste chamber
{250 mmHg)
Rinsing >
salution —]

WE Manual /

Aspiration Pipette

Figure 2-18: Rinsing Pipette Exterior

Rinsing solution is injected while the rinse cup is going down and any blood adhering to the pipette exterior is
aspirated into the waste chamber,

—

1’\___

Waste chamber
> {250 mmHg)

Rinsing >

solution

—— 1
Figure 2-19: Rinsing WB Line

To clean the whole blood line, rinsing solution (containing whole blood) is discharged from the pipette tip and
aspirated into the waste chamber when the rinse cup reaches the lower end point. When the rinse cup goes up,
rinsing solution will not be discharged nar aspirated into the pipette.

KX-21 &M 2-11 m Revised March 1999
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29 RBC DETECTOR UNIT

@ Aperture size: 75 um

N -~
N
> A
-
7

134

Isolation Chamber
Figure 2-20: RBC Detector Unit

210 WBC DETECTOR UNIT
Aperture size: 100 pm

Isolation Chamber
Figure 2-21: WBC Detector Unit

KX-21 SIM 2-12 Revised March 1999
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2,11 SRV UNIT

SRV Fixed Valve
No.28-R Assy

Sample Rotor Valve
No.17 Assy

SRV Fixed Valve

No.28-L Assy
\ _

&

L)
\)
i C ’ SRV perimeter cleaning holes

WBC/HGRE 78uL
{Pre-diluted Mode)

RBC 2.08uL

(Pre-diluted Mode) SRV alignment holes

RBC 4uL RBC 2nd dilution 40uL

(Whole Blood Mode) /

WBC/HGB 8L, Path for HGB Blank
(Whole Blood Mode)

Figure 2-22: SRV Unit
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2.12

2.12.1

HYDRAULIC FLOW DESCRIPTION

Every operation on KX-21 is controlled by many solenoid valves inside instrument. The
solenoid vaive positions are shown in Hydraulic Diagram.

Whole Bloed Mode
The following is the analysis flow in KX-21 Whole Blood Mode described in detail in
accordance with Timing Charts in Section 7.

Sequence 1 (0.0 ~ 0.5 sec.)

M

(2)

KX-21 S/M

Sample Aspiration

Pressing Start Switch activates SV20, applies vacuum on DP (Diaphragm Pump), and
then aspirates 50 pL of sample blood through Aspiration Pipette. The aspirated sample
passes through SRV {Sample Roter Valve) and waits for the volumetric dispensing
afterward. SV20 is operating between 0.0 sec. and 19.5 sec, of Sequence 1.

Al le Removal in WBC/RB ran

During Sequence 1 operation, between 0.0 sec. and 0.5 sec., SV5 is activated to apply
vacuum on Waste Chamber and fiil the diluent in WBC/RBC TD. This operation enables
the air bubble remained around the aperture in the previous sequence to be removed.

2-14 Added March 1893
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Sequence 1 (0.5 ~ 3.0 sec.)

(1)

@)

KX-21 SM

SV13 is activated at the timing of 0.7 sec. to open MV13, which connects Mixing
Chamber Draining line and Waste Chamber. As 250 mmHg vacuum is applied on Waste
Chamber, the liquid in Mixing Chamber fiows into Waste Chamber and is drained finally.
This operation continues between 0.7 sec. and 3.0 sec.

In order to remove the remained liquid in Air Bubble Mixing line (between Non-Return
Valve and T-Joint), SV11 operates 4 times (with 0.2 sec. interval) with high speed. Once
SV is activated, it operates 3 times continuously to avoid Air Bubble Mixing line to be
contaminated by the waste.

Draining WBC/RBC TD Chamber ,

At the timing of 0.7 sec., SV14 is activated to open MV14-1 and Mv14-2, which
connects Draining line of WBG/RBC TD Chamber and Waste Chamber. As 250 mmHg
vacuum is applied on Waste Chamber, the liguid in TD Chamber flows into Waste
Chamber and is drained finally. This operation continues between 0.7 sec. and 3.0 sec.
in order to remove the remained liquid in Air Bubble Mixing line (between Non-Return
Valve and T-Joint), SV11 operates 4 times (with 0.2 sec. interval) with high speed. Once
SV is activated, it operates 3 times continuously to avoid Air Bubble Mixing line to be
contaminated by the waste. SV9 operates twice continuously between 1.2 sec. and 1.6
sec. to avoid Air Bubble Mixing line to be contaminated by the waste.

2-16 Added March 1989
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Sequence 1 (3.0 ~ 5.0 sec.)

(1) Dispensing Diluent into WBC TD Chamber
At the timing of 3.0 sec., SV8 is activated to make WBC/HGB DP dispense 2.0 mL of
diluent into WBC TD Chamber through SRV,

KX-21 S/M 2-18 Added March 1999
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Sequence 2 {5.0 ~ 6.2 sec.)

M

@)

KX-21 S/M

i i e (S
SV16 is activated at the timing of 5.0 sec. to drive the piston controlling the SRV
rotation. SRV rotates in CCW direction (seeing from the left side of the instrument). This
rotation enables 4 ul of sample to be dispensed for RBC parameter analysis, and 6 pl

for WBC/HGB, The dispensed sample blood remains each Dilution line. SRV keeps this
position until the timing of 14.5 sec. . ‘

Aspirating Diluent into HGB Analysis Line for Blank Measurement

SV15 operates between 5.5 sec. and 6.1 sec. to open MV15. By applying the vacuum
(250 mmHg) on Waste Chamber, the diluent in WBC TD Chamber is aspirated into HGB
Flow Cell, prepared for the blank measurement afterward.
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Sequence 3 (6.2 ~ 9.5 sec.)

¢}

RBC/PLT First Diluting

SV6 is activated at the timing of 6.2 sec. to disconnect the Diluent line from MVé-1 and
connect MV6-1 and RBC/PLT First Diluting line. RBC DP makes 2 mL of diluent with 4
uL sample dispensed on SRY flow into Mixing Chamber. At the same time, SV11
performs the operation of 0.2 sec. with (.2 sec. intervals four times continuously to mix
the dituted sample with air bubbles in Mixing Chamber. The dllutlon ratio of the sample in

- Mixing Chamber |s1 500.

KX-21 SM

Rinsing SRY and Sample Aspiration Pipette

8V3 operates between 7.0 se¢. and 9.3 sec. to swilch the air release ot MVS 110 0.5
kg/m? pressure, which applies pressure on CELLPACK Chamber.

V12 operates between 8.0 sec. and 8.6 sec. to open MV12-2 and MV12-3 at the same

time. CELLPACK flows through the peripheral part of SRV to rinse it by the

simultaneous application of the pressure on CELLPACK Chamber and the vacuum on
Waste Chamber. :

Opening MV12-1 and Pinch Valve controlled by SV3 enables CELLPACK to pass
through Rinse Cup and be aspirated into Waste Chamber. At the same time, Rinse Cup
goes up and down along Aspiration Pipette by Stepper Motor, which enables Aspiration
Pipette o be rinsed.
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Sequence 4 (9.5 ~ 10.3 sec.)

M

Sampie Aspiration for RBC Second Diluting
SV17 is activated between 9.5 sec. and 10.3 sec. to open MV17. The first diluted
sample in Mixing Chamber passes through SRV by the vacuum (250 mmHg) in Waste

~ Chamber to prepare tor the RBC second diluting.

)

KX-21 S/M

Reagent Aspiration by DP

At the timing of 8.3 sec., 8V6 and SV8 close, and RBC DP and WBC/MHGB DP aspirate
2.0 mL each of CELLPACK, and STROMATOLYSER WH DP aspirates 1.0 mL of Lyse
Reagent respectively to prepare for the next sequence.
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Sequence 4 {10.3 ~ 12,5 sec))

M

2)

3

KX-21 §M

Aspirati ELLPACK i A r
8V2 is activated between 10.3 sec. and 11.5 sec. to connect MV2-1 and VACUUM iine,

which enables CELLPACK in the reagent cubitainer outside Main Unit to be aspirated
into CELLPACK Chamber.

Draining RBC/WBC TD Qhambe

8V14 is activated between 10.5 sec, and 12.5 sec. to cannect MV14-1 and MV14-2 o
Waste Chamber. As the vacuum {250 mmHg) is applied on Waste Chamber, the liquid in
RBC/WBC TD Chamber flows into Waste Chamber to empty the TD Chamber. To
remove the remained hiquid in Air Bubble Mixing fine (between Non-Return Valve and T-
Joint), 8V9 and SV10 perform the open/close operation twice continucusly with an
interval of 0.2 sec.

Duaining RBC First Diluted Sample in Mixing Chamber

SV13 is activated between 10.7 sec. and 12.5 sec¢. to connect MV13 and Waste
Chamber. As the vacuum (250 mmHg) is applied on Waste Chamber, the RBC first
diluted sample in Mixing Chamber flows into Waste Chamber to empty Mixing Chamber.
To remove the remained liquid in Air Bubble Mixing line (between Non-Return Valve and
T-Joint), SV11 operaied 3 times with high speed. The first operation is performed
between 10.5 sec. and 10.7 sec. and the second and third operations are between
11.7 sec. and 12.3 sec. respectively with an interval of 0.2 sec.
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Sequence 4 (125 ~ 14.5 sec))

M

(2

3

(4)

KX-21 8/M

Draining Waste Chamber
8V1 is activated between 12.7 sec. and 14.0 sec. 1o release Pinch Valve controlling the
Waste Chamber drain, At the same time, MV1-1 and PRESSURE line are connected to

apply pressure on Waste Chamber to drain the waste outside instrument via the waste
tube.

Aspirating CELLPACK intc CELLPACK Chamber

SV2 is activated between 12.5 sec. and 14.0 sec. to connect MV2- 1 and VACUUM line,
which enables CELLPACK in the reagent cubitainer outside Main Unit to be aspirated
into CELLPACK Chamber.

Rinsing Inside Mixing Chamber

SV6 is activated at the timing of 12.5 sec. to make RBC DP dispense 2.0 ml. of
CELLPACK into Mixing Chamber and rinse RBC First Diluting tine and Mixing Chamber.
The other purpose of this operation is to avoid the precipitated crystals, etc. in the
remained liquid after the previous rinsing to affect on the analysis result.

WBC Diluting/Lysing :

SV8 is activated at the timing of 12.5 sec. to make WBC/HGB DP dispense 2.0 mL of
CELLPACK with 6 L of sample blood cut away by SRV via WBC Dilution line into WBC
TD Chamber. At the same time, SV4 is activated to drive STROMATOLYSER-WH DP to
dispense 1.0 mL of Lyse reagent into WBC TD Chamber.

After the diluted sample and Lyse reagent ate disperised into WBG D Chamber, SV9
operates 10 times with an interval of 0.2 sec. from the timing of 13.5 sec. to mix the
sample with air bubble in TD Chamber. This makes the sample in WBC TD Chamber
diluted by 500 times.
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Sequence 5 (14.5 ~ 15.7 sec))

{1) SRV Rotation

SV16 is deactivaied at the timing of 14.5 sec. o make SRV rotate in the CW direction
and return to the home positfon.

(2) Aspirating Diluent by RBC DP

8V6 is deactivated at the timing of 14.0 sac. to enable RBC DP to aspirate 2.0 mi of
CELLPACK. ' ‘
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“Sequence 6 (15.7 ~ 21.0 sec.)

M

()

3

Rinsing Whole Blood Aspiration Line and Quiside Aspiration Pipefte

At the timing of 15.7 sec., the rinsing of the outside of Aspiration Pipette and the inside
of WB Aspiration line staris at the same time. SV3 is activaied to switch MV3-1 to the
pressure of 0.5 kg/cm? to apply pressure on CELLPACK Chamber. Also, the pinch
valve controlled by SV3 is released to connect WB Aspiration ling and Waste Chamber.
8V12 is activated to connect MV12-1 o CELLPACK Chamber. The diluent passes -
through Rinse Cup, rinses outside Aspiration Pipette and is aspirated finally into Waste
Chamber by the vacuum appiication. _

5V19 is activated between 16.0 sec. and 20.6 sec. to connect MV19 to CELLPACK
Chamber. As the pressure is applied on CELLPACK Chamber, the diluent passes
through WB Aspiration line and SRV, and is drained from the end of Aspiration Pipette.
The vacuum on Waste Chamber makes the drained diluent passes through Rinse Cup
and flow into Waste Chamber.

Rinsing SRV :
8V12 is activated between 15.7 sec. and 20.5 sec. to open MV12-2 and MV12-3 at th
same time. CELLPACK flows through the peripheral part of SRV to rinse it by the
simultaneous application of the pressure in CELLPACK Chamber and the vacuum in
Waste Chamber (250 mmHg).

RBC Secand Diluting

SV6 is activated at the timing of 15.7 sec. to make RBC DP dispense 2.0 mL of
CELLPACK and dispense with 40 pb. of 1 : 500 RBC diluted sample into RBC TD
through RBC Second Dilution line. This makes the sample in RBC TD Chamber diluted
by 25000 times. SV10 performs the open/close operation eight times with an interval of
0.2 sec. between 17.0 sec. and 19.6 s&c. to mix the sample with air bubble in RBC TD
Chamber.

{4) HGB Blank Convert

KX-21 8M

Blank Convert is performed between 10.0 sec. and 10.5 sec. for the diltient in HGB Flow
Cell. The operation is performed 5 times with an interval of 0.1 sec. (On blank
measurement, the diluent in the HGB Flow Cell does not flow.)
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Sequence 6 {21.0 ~ 21.8 sec.)

(1) Reagent Aspiration by OP

At the timing of 21.0 sec., SV6 and SV8 are deactivated. RBC and WBC/HGB DPs
aspirate 2.0 mL each of diluent, and STROMATOLYSER-WH DP aspirates 1.0 mL of
Lyse reagent respectively to prepare for the next sequence.
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Sequence

7 (21.8 - 253 sec.)

(1) Bemoving Airin WBC/RBC TD

SV5 is activated between 21.8 sec. and 22.8 sec, 10 aspirate diluent by the vacuum
(250 mmHg) in Waste Chamber and fill it in WBC/RBC TD. This operation is performed to
remove the air remained around the aperture in the previous sequence.

(2) Rinsing RBC Second Qi!uﬁon Line

3)

KX-21 /M

SV17 is activated between 21.8 sec. and 22.5 sec. to connect MV17 and Waste
Chamber. By applying vacuum (250 mrmHg) on Waste Chamber, the diluent in Mixing
Chamber passes through RBC Second Dilution line and flows finally into Waste
Chamber, which enables RBC Second Dilution line to be rinsed.

Sample Aspiration into HGB Flow Cell

SV15 is activated between 23.5 sec. and 24.5 sec. to connect MV15 and Waste
Chamber. By applying the vacuum {250 mmHg}), the sample in WBC TD Chamber flows
into HGB Flow Cell.
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Sequence 7 (25.3 ~ 37.8 sec.)

m

@)

BBC Counting

8V21 is activated between 25.3 sec. and the end of Sequence 8 to apply vacuum of
250 mmig on RBC Counting DP to aspirate the sample in RBC TD Chamber and start
counting. By the aspiration of RBC Counting DP, total 260 ul. of sample passing
through the aperture of the TD is counted.

WBC Counting

SV21 is activated between 25.3 sec. and the end of Sequence 8 to apply vacuum of
250 mmHg on WBC Counting DP to aspirate the sample in WBC TD Chamber and start
counting. By the aspiration of WBC Counting DP, total 500 pb of sample passing
through the aperture of the TD is counted.

Sequence 8 (37.8 ~ 39.3 sec.)

1

KX-21 M

HGB A/D Convert
Detector Block detects the emitted light beam in HGB Flow Cell and performs the A/D

Convert between 38.3 sec. and 39.3 sec. This operation is performed five fimes with an
interval of 0.2 sec.

2-38 Added March 1998



ojlog HM
HISATOLYWOHLS

daHM
HISATOLYWOHLS

dd aOHOEM

daofy

dq dsyf vonnng
8Pap Honnigy

UOIRRS tojemBoY

(puooes g'z¢ ~ £'2) £ eausnbag

Added March 1999

2-39

21 M

KX-



Sequence 9 (39.3 ~ 42,5 sec.)

)

(2

(3)

KX-21 M

Clog Removal
At the end of Sequence 8, SV21 closes to apply 0.5 kg/m? pressure on ABC/WBC

Counting DP to perform the draining operation and avoid clogs occurred during
counting.

Dispensing Diluent into WBC/RBC TD _ -
8V5 is activated between 39.3 sec. and 40.0 sec. to apply vacuum of 250 mmHg on

Waste Chamber to flow the liquid in TD into Waste Chamber and fill WBG/RBC TD with
clean diluent.

Draining WBC/RBC TD Chamber

SV14 is activated between 40.2 sec, and 42.5 sec. to connect MV14-1 and MV14-2
with Waste Chamber. By applying vacuum {250 mmHg) on Waste Chamber, the liquid in
WBC/RBC TD Chamber is drained into Waste Chamber. :

In order to remove the remained liquid in Air Bubble Mixing line (between Non-Return
Valve and T-Joint}, V9 and SV10 perform the open/close operation four times with an
interval of 0.2 sec. with high speed to avoid Air Bubble Mixing line to be contaminated by
the waste.
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Sequence 9 (42.5 sec. ~ 44.0 sec.)

(1)

Rinsing Second Dilution Line and RBC TD Chamber

At the timing of 42.5 sec., SVE is activated to enable RBC DP to dispense 2.0 mbL of
diluent. The diluent passes through RBC Second Dilution line and flows into RBC TD -
Chamber. By this operation, the Dilution line and TD Chamber are rinsed.

(2) Rinsing WBC Dilution Line and WBC TD Chamber

KX-21 S/M

At the timing of 42.5 sec., SV8 is activated to enable WBC DP to dispense 2.0 mL of
diluent. The diluent passes through WBC Dilution fine and flows into WBC TD Chamber.
By this operation, the Dilution line and TD Chamber are rinsed.
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Sequence 9 (44.0 sec. ~ 46.5 sec.)

(1) Beagent Aspiration
At the timing of 44.0 sec., SV6 and SV8 are deactivated. RBC and WBC/HGB DPs
aspirate 2.0 mL each of diluent to prepare for the next sequence.

{2) SRV Rotation
At the timing of 44.0 sec., SV18 is activated to dnve the piston controlhng the SRV
rotation. SRV rotates in the CCW direction (seeing from the left side of the instrument)
to prepare for the line rinsing. SRV keeps this position until the timing of 52.0 sec.

{3) Draining HGB Flow Cell
SV15 is activated between 45 8 sec. and 46.5 sec. to connect MV15 and Waste

Chamber. By applying vacuum (250 mmHg) on Waste Chamber, the diluent in WBC TD
Chamber is aspirated into HGB Flow Cell and rinse it.
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Sequence 9 (46.5 sec. ~ 48.0 sec.)

M

@

KX-21 8/M

Rinsing WBC Dilution Line and WBC TD Chamber
At the timing of 46.5 sec., SV8 is activated to make WBC DP dispense 2.0 mL of diluent

via WBC Dilution line and flow it into WBC TD Chamber, which rinses the Dilution line and
TD Chamber,

Rinsing RBC Mixing Chamber |

At the timing of 46.5 sec., SV8 is activated to make RBC DP dispense 2.0 mL of diluent
via RBC First Dilution line and flow i Inta Mixing Chamber, which rinses the RBC First
Dilution line and Mixing Chamber.
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Sequence 10 (48.0 sec, ~ 50.5 sec.)

M

@

KX-21 /M

R t Aspirati
At the timing of 48.0 sec., SV6 and SV8 are deactivated. RBC and WBC/HGE DPs
aspirate 2.0 mL each of diluent to prepare for the next sequence.

Draining WBC/RBC TD Charmber .

SV14 is activated between 48.3 sec. and 50.5 sec. to connect MV14-1 and MV14-2
with Waste Chamber. By applying vacuum {250 mmHg) on Waste Chamber, the liquid in
WBC/RBC TD Chamber is drained into Waste Chamber, '
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Sequence 11 (50.5 sec. ~ 57.5 sec))

(1

@

{3

KX-21 SM

Aspirating Diluent into CELLPACK Chamber

At the timing of 50.5 sec., SV2 is activated to connect MV2-1 and VACUUM line, which
enables the diluent in the reagent cubitainer outside Main Unit into CELLPACK
Chamber. This operation continues until Float Switch turns OFF.

Rinsing Dilution Line in RBC/WBC Pre Diluted Mode '
At the timing of 50.5 sec., SV8, SV7 and SV8 are activated to make MV7-1 and MV7-2
switch to the PD Mode. RBC and WBC/HGB DPs dispense the diluent into each of
RBC/WBC TD Chambers via each of RBC/WBC PD Mode Dilution lines respectively.
This operation enables RBC/WBC PD Mode Dilution fine to be rinsed.

Draining Waste Chamber
8V1 is activated between 53.5 sec. and 56.5 sec. to release Pinch Valve controlling the
draining of Waste Chamber. -At the same time, MV1-1 and PRESSURE line are

connected to apply pressure on Waste Chamber to drain the waste outside Main Unit via
the draining line. :
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Sequence 9 (57.5 sec. ~ 59.0 sec.)

M

@

)

(4

Removing Air Bubble in Waste Chamber

8SV3 is activated between 57.6 sec. and 58.4 sec. to apply pressure on CELLPACK
Chamber to prevent the air bubble generated at the upper part of the chamber when
aspirating diluent from flowing back into the vacuum line.

Agpirating Reagent _ '
At the timing of 57.5 sec., SV6 and SV8 close, and then RBC and WBC/HGB DPs
aspirate 2.0 mL each of reagent to prepare for the next sequence. respectively.

SRV Rotation

At the timing of 52.0 sec., SV16 is deactivated and SRV rotates in the CW direction to
return to the home position.

Rinsing RBC/WBC Count Line
At the timing of 57.7 sec., SV21 is activated, and RBC/WBC Counting DPs aspirate the

~ diluent in the TDs and rinse RBC/WBC count lines. At the timing of 58 5 sec., SV21

KX-21 &/M

closes 1o drain the diluent after rinsing by the DP.
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Sequence 10 (59.0 sec. ~ 60.0 sec.)

M

ey

(3)

KX-21 S/M

Removing Alir in WBC. RBC TD

SV5 is aclivated hetween 53.2 sec. and 60.0 sec. to apply vacuum on Waste Chamber
to aspirate the diluent and fill WBC/RBC TDs with it, which erables the alr remained
around the apertures in the previous sequence to be removed,

Draining HGB Flow Cell

SV15 is activated between 59.2 sec. and 60.0 sec. to connect MV15 and Waste ‘
Chamber. By applying the vacuum {250 mmHg) on Waste Chamber, the diluent in WBC
TD Chamber is dispensed intc HGB Flow Cell to clean the Cell. At the same time, the
clean diluent remains in Flow Cell to avoid the precipitation of the crystals.

Initializing Rinse Cup Position {Returning to the Home Position)

From the timing of 57.7 sec., the stepper motor is driven to return Rinse Cup to the
home position. ‘
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2.12.2 Pre-Diluted Mode

The following is only the different part of the analysis flow in KX-21 Pre-Diluted Mode
from Wheole Blood Mode in accordance with Timing Charts in Section 7,

PD Mode Sequence 1 (0.0 ~ 19.5 sec.)

{1) Sample Aspiration ~
Pressing Start Switch activates $V18, applies vacuum on DP (Diaphragm Pump) for
aspirating the diluted sample, and then aspirates 200 uL of diluted sample blood
through Aspiration Pipette. The aspirated diluted sample passes through SRV (Sample

Roter Valve) and waits for the next sequence. SV18 is operating from 0.0 sec. to 19.5
sec. of Sequence 1. '
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PD Mode Sequence 5 (14.0 ~ 16.0 sec.)

1)

@)

KX-21 /M

Diluting RBG Sample

At the timing of 14.0 sec., SV6 and 8V7 are activated, which enables RBC DP to
dispense 2.0. mL of diluent and 2.08 pl of 1 : 26 RBC Sample cut away by SRV into the
RBC TD Chamber through the RBC PD Mode Dilution line. Thrs enables the sample to
be diluted by 25,000 times in RBC TD Chamber.

Diluting WBC Sample C '

At the timing of 14.0 sec., SV7 and SVB are activated, which enables WBC DP to
dispense 2.0. mL of diluent and 78 pl of WBC Sampile cut away by SRV into the WBC
TD Chamber. At the same time, STOROMATOLYSER-WH DP dispenses 1.0 mL of
Lyse reagent into WBC TD Chamber, which enables the sample to be diluted by 10,000
times in WBC TD Chamber.
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2.13 PNEUMATIC & HYDRAULIC PARTS

Pneumatic Controls are used to reguiate the air flow, and to change the direction of flow.

Name & Symbol Figur es Used for

Regulator is usedtoregulate air
flow rate which is adj usted by

tur ning the Adj ustment Knob.

nly onereguiator which is shown
: inteft figureis usedinthe KX- 21.
““““ This regulator is usedtoregulate
2.0 kg/cm air pressureinto0.5
kg/ cm pressurewith an air fifter
and auio dr aining mechanism.

Regulator

Non-Return Valve The Neon- r etur n Valve per mits
hydraulic flow in oy one

dir ection from, AtoB.

a No hydr aulic flow will ocour
N B from BtoA

An orifice controls therate of air
Orifice flow or the volume of air with
respect totime. Theseorifice are
identical tothose usedin the
S pneumatic and hydr aulic system.

w—— Ther e ar e sever al kinds of orifices

fr— each of which per mits adiffer ent
flow r ate.

Table 2-1 Pneumatic and Hydraulic Parts (1)
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Name & Symbol Figures Used for

The bellgws unit inthe KX- 21 is
used toregulatethe vacuum (480
mmiHg or more) into250 mmHg.
This unit consists of bellows and
small air tank. If theinner vacuum
)je exceeds the mechanical pressur e of
bellows, vacuumis released from

jts top port. If the mechanical

pressur e exceeds the inner vacuum of

bellows, vacuum incr eases after the
top port is ciosed by theneedle
valve. ( See below figures.)

7 =0

3-ports type Twa types of Sclenoid valves (3-
Solenoid Vaive ports and 5- ports type) areusedin
L- O ® the hydr aulic system. Solenocid

T T Valves aredriven by applying 12 V-
I\ I, \ IN DCwhich ar e contr ol ed by
' computer program, and ar e used to
= ‘ contr ol the pneumatics pr essureto
drive Master valves, Air cylinder,
or Air Bubble Mixing.

Beliows

® O
1

5-ports type

Solenoid Vaive .
Solenoid val ve symbol has two boxes

KL D ®@ ' initsdrawing. Arrowsin these boxes
ORE= W ‘\:PV indicate the status of
o _ connection. Status @Por shown in
-z "Name & symbol" column will be

switched by the activation of solenoid

Status of Solenoid Valve valve by the activation or deactivation
@ | SVis tumed ON. of solenoid val ve r espectively.
@)| SV is OFF.

Table 2-1 Pneumatic and Hydraulic Parts (2)
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Name & Symbal

Figures Used for
:n:::t';f \t,ya’::e Master valves in KX- 21are usedto
switch Hydrauliclines (liquid,0.5

T W D kg/ cm fressure, and 480 mmia/

L 250 mmHg vacuum). Twotypes of
D A2 Master Valve { 2 ports and 3ports
= type) are used in the hydraulic
‘ system. Master Valves aredriven by
3 ports type 2 kg/ cm “air pressure controlled by

Master Valve Salenoid val ves.
T3 .—T.®

1 o) Master valve symbols has also two
O boxesiniis drawing. Arrows and

= lines in these boxes indicates

hydraulic ways.. Slatus or
shown in "Name and symbol" Column

Status of Master Valve | will be switched by the activation or
(D { MV is turned ON, deactivation of master valve,
@ | MV is OFF. r espectively

Sample Rotor Valve Sample Rotor Valve Mechanism is

& driven by the air cylinder.

Air Cylinder The air cylinder is provided with

two (AandB) ports, (A for
() pneumatic activation to rotate the
-(A) SRV counter ¢l ockwi se and the other
(B) for pneumatic deactivation to
r eset the SRV,

The 2 kg/ em? pressure for these
action are supplied by a 3 ports
type solencid valve.

Table 2-1 Pneumatic and Hydraulic Parts (3)
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Name & Symbol Figures Used for

Diaphragm Pump Seven Diaphragm Pumps are used in the

hydraulic system. DiaphragmPumps are

_ drivenn by 0.5 kg/cm airpressure and 480

Pneumatics Hydraulics : mmHg vacuum controlled by Master

f( valves, and dispenses or aspirates

constant volume of liquid.  Diaphragm

Pumps are drawn by left symbols in
sequence flow charts.

Di aphr agm Pump has {wo nipples on
it. One is to connect to pneumatic
system { 0.5 kg/ cm2 pressure or
480 mmHg Vacuum), andthe other is
to hrdraulic system. Either of
pressure or vacuum is always
supplied to the pneumatic side
nipple. [f the vacuum is supplied
to pneumatic sidenippie, the fixed
volumeof liquidis aspiratedintothe
diaphr agm pump. If the

pr essur esuppiied, the fixed volume of
liquid is dispensed from the

Manometer

EDD
©

Ball float manometers are located in
detectorblocks, and are used to detect
coanstant volume of diluted sampte
which are aspirated though the

transducer aperture.
. D o
[
I solation These isolation Chambers are used to
Chamber isolate the liquid in detectorblock from

the remained hydrauric line in the
system in ordernotto be influenced
by the externel noise through the
hydraulic line. :

Table 2-1 Pneumatic and Hydraulic Parts {(4)
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Name & Symbd _ Figur es Used for

Transducer Chamber
Diluted samples of WBC or RBC are
dispensed into each transducer
chamber, mixed by airbubbles, and

constant voiume of the sample are
v } aspirated through the aperture.

Fourpressure gauges are used in the
systemto check the following pressures
or vacuums.

@ Pneumatic unit

1: 2.0 kg/cm, pressure
2: 480 mmHg Vacuum
Main Unit

3: 0.5 kg/cm2pressure

4: 250 mmHg Vacuum

Pressure Gauge

2 kg/cPpressure is used to drive the

master valves and SRV aircylinder. To

make simple the hydraulic flow chan,

©_ ) . the symbol in the column "Name and
symbol" is used.

2 lu_:;lh::r!fl2
pressure source

Glass chambers with float switches are
used as Waste Chamber, Diluent
I chamber, and lyse reagent chamber.
480 mmHg or 250 mmHg vacuum is
applied into these chamberto aspirate or
prime ligquid. When exhausting the
. waste 2liquid in Waste Chamber, 0.5
Glass Chamber | kg/ecm is applied instead of vacuum.
Float switch is povided with these
chambers to prevent overflow of these
chamber.

Relief Valve The Relief Valve releases air pressure if
the supplied air pressure exceed the

< . presetvalue.

This valve is adjusted by tuming the

= knurled knob.

Table 2-1 Pneumatic and Hydraulic Parts (5)
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SECTION 4 ADJUSTMENT
4.1 STANDARD SENSITIVITY ADJUSTMENT

4.1.1 WBC and RBC Sensitivity Adjustment

Required reagent: CELLCHECK-400; Part No. 814-0022-6

M

@)
(3)

{4)

(5)

6

KX-21 S/M

Veriy that the temperature of CELLPACK and the room temperature is within the range of 15 -
30°C.

Access to the Maintenance mode.

Press the Start Switch and verify WBC and RBC background count fall the range below:
WBC background value < 0.30 x 10%uL
RBC background value < 0.02 x 10°%/uL

Select 9. Service from SELECT menu.
Select 2. Service Seq. and 3. Gain Adjustment from the submenu.

From the Gain Adjustment menu, select 1: WBC/RBC. The WBC/RBC Gain Adjustment screen
will appear.

S| *Gain Adjustment

Ready
W-MFV  R-MCV
TARGET

1
2
3
MAX-MIN
RATIO(%)

RESULT

Figure 4-1: WBC/RBC Gain Adjustment Display

“*Gain Adjustment™ will appear in the system status area.
The data processing area includes following items:

TARGET: Area for entering the target value

1,2and 3:  Area that displays the 3 analysis values

MAX-MIN: Area that displays the difference between the maximum and minimum of the 3
analysis values

RATIO(%): Area that displays the calculated compensation ratio

RESULT: Area that displays the analysis values after they are compensated

Enter the TARGET values using the numetric and decimal keys.
When the Gain Adjustment screen is opened, the area in which you enter the W-MFV target
values will be reversed. Input the W-MFV and BR-MCV TARGET values calculated as below:

W-MFV TARGET = 1.354 x (Target MFV vaiue provided for each CELLCHECK-400 ot)
R-MCV TARGET = 1.26 x {Assay value MCV of CELLCHECK-400/CC-108)
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The acceptable range for each parameter is 0.0 to 999.9. If the input range is exceeded, an alarm
will sound and the data entry is ignored.

For each parameter, numerals that are not significant digits will be cut off. For example, if the WBC
target is entered as 172.05, the set value will be 172.0.

[C] key functions as backspace to delete one character.

if a target value has already been entered, the previous value will be deleted upon any key entry,

(7) To confirm, either press the [ENTER] key or move to the next item with the [—] and [«] keys. lf
you press the [ENTER] key, the reverse disptay will shift to the right.

{8) Press the [SELECT] key. The cbnfirmation message will appear.

Confirrm Data? Cont. Set Cancel

Figure 4-2: Gain Adjustment Confirmation Massage

If you select [Cont.], you can continue to enter target values.

If you select [Set], the target value will be confirmed and the sample will be ready for analysis.

If you select [Cancel}, gain adjustment processing will be canceled and the system will return to
the Ready Screen. '

(9) Open the Datector Cover by locosening the fixing screw.
(10) Mix CELLCHECK-400 ampules vigorously, and pour it into the DB-1 sample beaker.

(11) Pour approx. 3.5 mb of CELLCHECK-400 into the WBC transducer chamber, and approx. 2.5 mbL
into the RBC transducer chamber, '

(12) Close the Detector Cover, and press the Start Switch.
The recount analysis sequence will be performed automatically three times and the three analysis
values (1 to 3), difference between the maximum and minimum (MAX-MIN), and compensation
ratio {RATIO%) will be calculated.

s| *Gain Adjustment* >D>D>D>D>>

Ready
W-MFV  R-MCV
TARGET 172.0 134.8

1 173.5 132.8
2 176.5 131.8
3 174.5 132.3
MAX-MIN 2.0 1.0

RATIO{%) 98.6 101.9

RESULT 172.0 134.8

Execute Settings? Yes No

Figure 4-3: WBGC/RBC Gain Adjustment Display

(13) Analysis is performed once again and display the analysis values (RESULT).
Verify that the followings are all satisfied.

o« MAX-MIN < 4 [fi]
* RATIO (%) - 160+50
* RESULT = TARGET#2 [iL]
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(14}

If you select [Yes)], the gain adjustment value will be updated and the system will return to the

Ready Screen.
It the built-in printer is connected, the fourth analysis values and compensation ratio will be

printed.

NOTE: _
If you select [Noj, none of the gain adjustment values will be updated, the current (prior-to-
change) settings will be saved to the digital control, and the system will return to the Ready
Screen.

If there is a parameter whose gain adjustment value was not calculated, that parameter’s gain
adjustment value will not be updated.

4.1.2 PLT Sensitivity Adjustment

Required reagent: LATEX CALIBRATOR PLT (E); Part No. 951-0222-1

)

@)

3)
(4)

{5)

(6)

Verify that the temperature of CELLPACK and the room temperature is within the range of
15 - 30°C.

Remove the KX-21 Top Cover, then remove the Shield Cover No. 143 by loosening two each of
flat screw M3x8 (SUS) so that you can access the adjustment VRS on PCB No, 2135,

Access to the Maintenance mode.

Press the Start Switch and verify PLT background count falis the range below:
PLT background value £ 10 x 10%/ul

Select 8. Service from SELECT menu.
Select 2. Service Seq. and 3. Gain Adjustment from the submenu.

From the Gain Adjustment menu, select 2: PLT. The PLT Gain Adjustment screen will appear.

S| *Gain Adjustment*

Ready
P-MFV

AN

3. End

Figure 4-4: PLT Gain Adjustment Display

(7} Mixthe PLT Latex Calibrator by gently swirling vial.

(8)

Set the Latex Calibrator at the aspiration pipette and press the Start Switch to aspirate it.
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(9) When the analysis is completed, the P-MFV result will be displayed.

S| "Gain Adjustment”

Ready
P-MFV

12.0

1
2
3
Figure 4-5: Displayed the 1st Result of P-MFV

{10} Adjust the VR5 on PCB No. 2135 so that thé P-MFV falls within the acceptable range below.
Turning the VR clockwise wili increase the value.,

P-MFV = (Target MFV vaiue provided for each LATEX CALIBRATOR PkLT (PM/C2)} £ 0.2 [fL]

PCB No. 2135

VRS:
for PLT sensitivity adjustment

Figure 4-6: VRS on PCB No. 2135

(11) Press the Start Switch to recount the Latex Calibrator.
Run the recount sequence and VR adjustment three times in total.

(12) After the 4th analysis (recounting) is completed, press [1] key to continue the Latex analyses
again. :

(13) Repeat the steps (7) through (11) above until the P-MFV falls into the acceptable range.

(14) Afterthe adjustment is completed, obtain three P-MFV results by analyzing or recounting Latex
Calibrator.

(15) Calculate the average of the three results and verify that the average falls within the acceptable
range.

(16) Press [3] key to exit the adjustment program.

(17) Refit the Shiek! Cover No. 143 and the Top Cover,
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4.2 HGB ADJUSTMENT
(1)  Verify that 30 minutes or more has been passed after the power ON.

(2) Display the Status Display by pressing [SELECT] - [7] (Maintenance) - [5] (Status Display).

s| *Status Display*
SEQ. NQ. 12
PRESSURE 0.50
VACUUM 250
HGB CONVERT 2000

SENSOR 12345678
53 5678980
56789¢0

—_ —h
NN N
W ww
BN

Figure 4-7: Status Display

(3)  Adjust the VR1 on the PCB No. 2135 so that the HGB CONVERT value falis within the range
20004200,

VR1. for HGB BLANK
Convert adjustment

PCB No. 2135

VR2: for HGB SAMPLE adjustment
Figure 4-8: VRs for HGB Adjustment

(4)  Aspirate the fresh Sysmex control blood EIGHTCHECK (Normal Level).
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(5) Press [SELECT] key to stop the sequence at Sequence 7,

S| *Status Display*

SEQ. NO. 7
PRESSURE 0.50
VACUUM 250
HGB CONVERT 14,2

SENSOR 12345678

sV 567880
567890

— b el
LAV IRV I V]
W w W
L bob

Figu?e 4-9: Sequence Stop at Sequence 7
(8) Adjust the VA2 on the PCB No. 2135 so that the HGB CONVERT value falls within the following range:
HGB CONVERT = (HGB Assay Vaiue for EIGHTCHECK) £ 0.5 [g/dL]

(7) Press [SELECT] key to resume the sequence.
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4.3 CLOG LEVEL ADJUSTMENT
(1)  Select 9. Service from Select Menu.

(2) Select 2. Service Seq. from Service submenu, and select 7. Clog Adjustment. The Clog Adjustment
screen appears.

S| *Clog Adjustment’

WBC CLOG g8
RBC CLOG 101

Completing automatically in 30 sec.

[SELECT] to exit.

Figure 4-10: Clog Adjustment Screen

(3)  Adjust the VR6 on the PCB No. 2135 so that the WBC cleg level falls within the range: 100.0 & 1.0.

{(4)  Adjust the VR7 on the PCB No. 2135 so that the RBC clog level falls within the range: 100.0 £ 1.0.

PCB No. 2135

VRé6: for WBC clog
— level adjustment

VR7: for RBC clog
lavel adjustment

Figure 4-11: VRs for Clog Adjustment

(5) The system retums to the Ready screen in 30 second_s.
Or press [SELECT] key to return to the Ready screen.

NOTE: [|fthe adjustment has not been completed when the system returns to Ready, access this
program again.
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4.4 PCB CHECKING AND ADJUSTMENT

4.4.1 PCB No. 2135 (Analog Main)

1) HGB circuit adjustment
Adjustment VR Test Point Adjustment ltem
VR6 TP18, TPS0 Coarse BLANK adjustment
VR7 TP40, TP51 Coarse GAIN adjustment
(2) Reference voltage adjustment
Adiustment VR Test Point _Set Value
VR8 TP17 4,100 mV £ 10 mV
(3) A/D START signal pulse width adiustment
ltem Adjustment VR Test Point Set Value
PLT VR3 TP20 6 usec + 10%
RBC VR5 TP29 6 usec + 10%
WBC VRO TP28 6 usec x 10%
{(4)_Clog monitoring circuit adjustment
Adjustment VR Test Point Adjustment item
VR12 TP21 . RBC+PLT
VR10 TP22 WBC

{5) Sensitivity Adjustment

PCB No. 2135 uses digital VRs to adjust RBC and WBC sensitivity. PLT sensitivity is adjusted by a
conventionai variable VR,

(8) Test Points

TP8 WBC Sensitivity

TP9 RBC Sensitivity

TP10 | PLT Sensitivity

TP11 | GND {Analog)

TP12 | WBC Clog Monitoring Signal
TP13 | RBC Clog Monitoring Slggal

NOTE: TP28, TP2% and TP30 are 1x1 mm test points.

KX-21 S/M 4-8 April 1998



4.4.2 PCB No. 6363 (Main CPU)}

(1) DIP Switch S1 Settings

C-2 c-3 c-4 C-5
Bit Function (117V) (220V, {(240V)[{220V,
. ' Europe) China)|
Memory initialization at start up (for factory use only)
1 ON:  Start up with memory initialization OFF OFF OFF OFF
QFF: Usual start up
Built-in Printer
2 ON:  Connected OFF OFF OFF CN
OFF: Not connected
Host Computer
3 ON:  Connected QFF | OFF QFF | FF=
OFF: Not conngcted ON
Quick system {production line use only)
4 ON:  Connected OFF OFF OFF OFF
QFF: Not connected
Histogram display in Pre-diluted Mode
5 ON:  Dispiay OFF OFF OFF ON
OFF: Not display
Analysis results display when imitation reagent is
6 jdetected.
ON: Display analysis result with an asterisk (*) ON ON ON ON
indicating unreliable data (Level 2)
OFF:  Not display the result {Level 1)
Clog monitoring in Auto Rinse
7 ON:  Monitor ON ON ON ON
OFF: Do not monitor
8 |[(Not Used: Fixedto ON) ON ON ON ON
PCB No. 6363
<3 ‘ DIP Switch {S1}
SYM| ECR KD, | SERIAL NO.
All398E029 | a1486-
Figure 4-12: DIP SW Location
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{2) Test Points and Adjustments

Adj. Test Point Function & Adjustment
VR

Naone TP1 TP3 (GND)_{ +5 V (digital): +5.00+ 025V
None TP2 TP3 (GND) | +12 V (digital): +12.00+ 060V
None TP4 TP6 (GND) | +15 V {analog): +15.00 £ 0.75 V
None TP5 TP6 (GND) | -15 V {analog): -15.00+0.75 V
VR1 TP7 TP6 (GND) | WBC A/D reference voltage: +3.20+ 0.10 V
VA1 P8 TP6 (GND) | PLT A/D reference voltage: +3.20+0.10 V
VR2 TP9 TPG (GND) | RBG A/D reference voltage: +3.20+0.10 V
None TP10  TP3(GND} | LCD Drive: Approx. 430 V
VR* TP11  TP3{GND) | LCD Contrast Adjustment: Approx. +21-27 V

NOTE: Adjustment volume for LCD contrast is located at the bottom of Panel Keyboard.
Adjust RBC A/D reference voltage using VR2 just after the initial set up of D/A converter. (For
example when the system becomes Ready after Power ON.)

{3) LEDs
LED Descriptions
D1 RUN:  Lights ON when Asb signal becomes effective. Flashes when a program is

running.
D2 HALT  Lights ON when RESETD signal or HALPD signal is generated (1st-3rd pins of
J16 are connected.)

Also lights ON when 2nd-3rd pins of J16 are connected (ICE Connection
Mode).

NOTE: When replacing PCB No. 6363, the factory settings must be changed. Reler to Seclion 5.9.3
Factory Initialize of this manual for the procedures.

4.4.3 PCB No. 4087 (Power Supply Unit)
1) PCB NO. 4087

Adiustment VR Adjustment Voltage Test Point
‘ J6 -5 (GND)
VR1 +100VDC 3V J6 - 6 (+100 VDC)

2) Switching Reguiator VS50B-12
Adjustment VR Adjustment Voltage Test Point

CN2 - 1,2 (GND)
VR1 +12VDC £02V CN2 - 3,4 (+12 VDQ)

3) Switching Regulator V§15B-5
_Adjustment VR Adjustment Voltage Test Point

CN2 - 1,2 (GND)
VR1 +5VDC 0.1V CN2 - 3,4 (+5 VDC}
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4.5 PROGRAM VERSION UP PROCEDURES

Parts required: New version ROM 1KX21 ASSY
(P/N 973-3311-1: Set of 2 PROMs 1KX2F-01, 1KX2F-02)

(1) Turn the power OFF, and disconnect the power cord.

(2) Verify that reagent tubes and waste line tubes are connected properly.

(3) Remove one each of the fixing screw on right and left sides of the instrument.

{4) Open the front cover, and loosen one each of top cover fixing screw on both ieft and right sides.
(5) Remove the top cover,

(6) Find PROM 1KX2F-01 and PROM 1KX2F-02
on PCB No. 6363. PCB NO. 6363

{7} Replace these PROMs by the new version
ones.
Make sure that PROM 1KX2F-01 is on the left
side, and PROM 1KX2F-02 is on the right.
Also make sure that the notched side faces
down,

| ~ROM IKX2F-02

| —ROM IKX2F-01

(8) Connect the power cord.

{8} Power ON the instrurment.
(When starting up the instrument in Factory
Maintenance mode, press the Start Switch
when turning ON the power switch, and keep
it pressing untl 2 beep sounds.)

(10) The new version number [00-XX] will be
displayed on the “Sysmex KX-21" screen.

(11} When the Power Fail error is alerted, press [1] Figure 4-13: PROM Location
key to continue,

(12) i any maintenance instruction message is displayed, execute the required maintenance program.
(Refer to the KX-21 Operator's Manual for procedures.)

NOTE: After the Factory Initialize pfogram is executed, or the PCB No. 6363 is replaced, the
maintenance instruction messages will be displayed at power ON. In these cases, press [3]
key to proceed the start-up without performing maintenance.

{13) When any setting change, initialization, verification is required, access the appropriate Service
Program. Refer to Section 5 for the service programs.

(14) Re-mount the top cover, and tighten the fixing screws,
Be careful not to pinch tubes and wirings when mounting the cover.
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4.6 MECHANICAL PARTS ADJUSTMENT
4.6.1 SRV Position Adjustment

(1)  Enter the maintenance mode. (See 5.2 ENTERING MAINTENANCE MODE.)

(2) Select SV Test Operation by pressing “Service” -> “4: Test Operation” -> “2: SV Test Operation”. (See
5.7.2 SV Test Operation.)

(3) Prepare a drill bit with 0.8 mm diameter. Verify that this drill bit can penetrate through SRV (3 pieces :
SRV Fixed Valve(L)}, Rotor Vaive and SRV Fixed Valve(R)) at the SRV alignment hole.
If not, adjust the lower Stopper position by loosening a hex-socket fixing screw so that the drill bit will
smoothly penetrate through the SRV.

Lower Stopper

Hex-socket
Fixing Screw

’( SRV Alignment Hcele

0.8 mm Diameter Drill

Figure 4-14: SRV in home position

(4) Rotate the SRV by entering SV No. 16 and ENTER.

(5) Verify that this drill bit can penetrate through SRV (3 pieces : SRV Fixed Vaive(L), Rotor Valve and SRV
Fixed Vaive(R)) at the SRV alignment hole. ‘

If not, adjust the lower Stopper position by loosening a hex-socket fixing screw sc that the drill bit will
smoothly penetrate through the SRV.
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Upper Stopper

Hex-socket
Fixing Screw

SRV Alignment Hole
0.8 mm Diameter Drill

Figure 4-15: SRV in Rotate Position

(6) Rotate the SRY to home position by pressing 16 and ENTER again.

(7) Perform AUTO RINSE and verify that no background count error is reported after rinsing sequence is
completed.

(8) Perform QC and verify that the control blood data is acceptable.
4.6.2 Rinse Cup Position Adjustment

(1}  Enter the maintenance mode, (See 5.2 ENTERING MAINTENANCE MODE.)
(2) Press stari key and wait until rinse cup descending 'owest position.

(3) Press SELECT key to stop the sequence,

(4) Verify the pipette iip is placed in the gap “A". (View from "B" is easy to verify.)

~ (8) | adjusiment is necessary, adjust the Rinse Cup height by loosening two screws shown in figure so
‘ that the pipette tip will be between the gap™A”.

Fixing
Screws

Rinse Cup

Figure 4-16: Rinse Cup Adjustment
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SECTION 5 MAINTENANCE PROGRAMS
5.1 SPECIAL MODES

The KX-21 program is provided with vatious types of special mode performing various functions.
These are the following three modes, and this section explains only modes (2) and (3).

{1} Regular Mode
This mode is for the operator routine use. It is available when the instrument is powered up in the
ordinal procedure.

{2) Maintenance Mode
This is for use by the Sysmex Setvice Field Representatives in carrying out mainterance of the
instrument,

(3) Factory Maintenance Mode

This is for adjustment, pre-shipment inspection and shipment preparation of the instrument performed
by the production staffs. Alsoc some menu are used by R&D staffs for investigation purpose.

5.2 ENTERING THE MAINTENANCE MODES
Use the following procedure to enter into the Maintenance mode and Factory Maintenance mode.
5.2.1 Maintenance Mode

- To enter the Maintenance mode;
Press [C] 9] 1.] and [0] keys on the Panei Keyboard in this order.

[_§) is displayed in the left comer of top line of the LCD display.

— To exit from the Maintenance mode;
Press [C] and [O] keys on the Panel Keyboard in this order.

disappears and the system becomes the Regular mode.

5.2.2 Factory Maintenance Mode

— To enter the Factory Maintenance mode;
Press the Start Switch when turning ON the power switch, and keep it pressing until a beeap sounds.

[D] is disptayed in the left comer of top fine of the LCD display.

~ To exit from the Factory Maintenance mede;
Press [C] and [0] keys on the Panel Keyboard, or
Power OFF the instrument.
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5.2.3 Access to Maintenance Modes

Press [SELECT] key on the Panel Keyboard.
From the Select menu, select “9 Service” by pressing [9] key.
The Service menu will appear.

Dl *Service*

1: Clog Removal
2: Service Seq.
3: Settings

4: Test Operation
5: Service Data
- 6: Special Seq.

Figure 5-1: Service Menu Display (in Factory Maintenance Mode)

“*Service* wili appear in the system status area.

Note that “6: Special Seq." menu appears only in the Factory Maintenance mode.,
Refer 1o the following sections for each menu.
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5.3 MENU CONFIGURATION

[Service | 11:Clog Removal |
2: Service Seq. | 11: Setting Seq. J
2: Deprime Seg. |
3: Gain Adjustment | | 1: WBC/RBC |
4: ControfMode | [ 2:PLT N
5: Calibrator Mode |
6: Continuous Mode |
7: Clog Adjustment |
3: Settings | 1 1:initialize | [ 1: Cycle Counter |
2: Calibration ]
3: Stored Data |
4: QC Data i
5: Hardware Limit__|
6: Others |
2: Change _ _] {1: Calibration i
2: Hardware Limit |
3: Print Settings | | 3: Parameters |
4: Test Operation | [ 1: DP Test Operation |
2: SV Test Operation |
3: HC Qutput Test |
4: 1P Output Test |
5:Service Data | | 1: Print ]
6. Special Seq. 1 [ 1: Factory Rinse Seq. |
2: Shipping Seq. |
3: Factory Initialize |
[4: Factory Settings |
5. Raw Data Output |
6: Debugger |
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5.4 CLOG REMOVAL

Apply voitage to the transducer apertures, and execute the clog removal sequence.

(1)  Select 9. Service from Select Menu.
(2  Select 1. Clog Removal from Service submenu. The clog removal sequence starts.

D[ *Clog Removal*

Please wait.

Figure 5-2: Clog Removal in Progress

(3)  After completion of the sequence, return to the Ready Screen.

5.5 SERVICE SEQUENCE

Service sequence inciude the following functions:

Setting sequence

Deprime sequence

Gain adjustment sequence

Control mode

Calibrator mode

Continuous mode

Clog adjustment (clog voltage adjustment sequence)

NOG RGN

(1) Select 9. Service from Select Menu.
(2) Select 2. Service Seq. from Service submenu. The Service Sequence submenu appears.

D| *Service Seq.*

: Setting Seq.

: Deprime Seq.

: Gain Adjustment
: Control Mode

: Calibrator Mode
: Continuous Mode
: Clog Adjustment

SO b WD =

Figure 5-3: Service Seq. Menu
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5.5.1 Setting Sequence
The setting sequence follows start-up when the system is installed.

(1) From the Service Seq. menu, select 1; Selting Seq.
‘Press Start switch” message will be displayed.

(2) Press the Start Switch to start the setting sequence.
Press the [SELECT] key to cancel the program execution. The system will return to the Ready
Screen.

(3) When the sequence is in progress, “Piease walit.” is displayed and the progress status will appear
in the system status area.
Note that the sequence cannot be stopped after the sequence started.

{(4) When the sequence is completed, the system will return to the Ready Screen.

5.5.2 Deprime Sequence
During this sequence, liquid Is discharged from the hydraulic lines.

(1) From the Service Seq. menu, select 2: Deprime Seq.
Instruction message will appear in the data processing area as shown in Figure 5-4.

D| *Deprime Seq.” o>

Disconnect Reagent tubes and
Press Start SW to Waste Reagent.

Figure 5-4: Deprime Sequence Screen
(2) Press the Start Switch to start the deprime sequence. The liquid will be deprimed.
Press the [SELECT] key to cancel the program execution. The system will return to the Ready
Screen.
(3} When the sequence is in progress, “Please wait." is displayed and the progress status will appear
in the system status area.
Note that the sequence cannot be stopped after the sequence started.

(4) When the sequence is completed, the system will return tc the Ready Screen.
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5.5.3 Gain Adjustment

During this sequence, the WBC, RBC, and PLT gain (sensitivity) is adjusted.
The WBC/RBC gain can be adjusted automatically by changing the resistance of the digital control

(potention- meter) on the analog board (PCB No. 2135) using standard substances such as CELLCHECK-
400,

The gain of PLT channel is adjusted by using the analog control volume.

(1) From the Service Seq. menu, select 3; Gain Adjustment. The Gain Adjustment menu will appear.

D} *Gain Adjustment*
1. WBC/RBC
2. PLT

Figure 5-5: Gain Adjustment Menu
Refer to Section 4: Adjustment for the detail.

5.5.4 Control Mode

Switch the system to Control Mode (control blood analysis mode).
In Control Mode, data analyses for control blood will be performed for normal analyses.

(1) From the Service Seq. menu, select 4: Control Mode.
In the system status area, “QC” will be displayed in reverse.

D] No.1 ac oD
Ready

Figure 5-6: Conirol Mode

(2) To exit from control mode, select 4. Control Mode from the Service Seq. menu again.

5.5.5 Calibrator Mode

Switch the system to Calibrator Mode (calibrator analysis mode).
In Calibrator Mode, data analyses for calibrator will be performed tor normal analyses.

{1} From the Service Seq. menu, select 5: Calibrator Mode,
In the systemn status area, “CL” will be displayed in reverse.

Dl No.1 cL > > > >
Ready

Figure 5-7: Calibrator Mode

(2} To exit from contrgl mode, select 5: Calibrator Mode from the Service Seq. menu again.
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5.5.6 Continuous Mode
Switch the system to Continuous Mode (continuous analysis mode).

(1} From the Service Seq. menu, select & Continuous Mode.
The analysis sequence will be repeated until the [SELECT] key is pressed.

(2) Press the [SELECT] key to stop the sequence and the system will enter the Ready status.
If an error that makes the analysis impossible occurs in continuous mode, the continuous sequence will
stop.

5.5.7 Clog Adjustment (Clog Voltage Adjustment Sequence)

Adjust the voltage to detect the aperture clog.

(1) From the Service Seq. menu, select 7: Clog Adjustment.
The Clog Adjustment screen will appear. The clog voltage will appear in real time on the screen.

Dl *Clog Adjustment*

WBCCLOG 87
RBCCLOG 97

Completing automatically in 30 sec.

[SELECT] to exit.

Figure 5-8: Clog Adjustment Screen
(2) Adjust the voltage. Refer to Section 4: Adjustment for the procedures.

(8) if you press the [SELECT] key, the Ready Screen will appear. Or after 30 seconds have passed,
the Ready Screen will automatically appear.
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5.6 SETTINGS

The Setlings program is used {o initialize, change and print out the service setting values using the following
submenu:

1. Initialize

2. Change

3. Print Settings

(1)  Select 8. Service from Select Menu.
{2) Select 3. Settings from Service submenu, The Setlings submenu appears.

D] *Setting*

1: Initialize
2: Change
3: Print Settings

Figure 5-9: Settings Menu

5.6.1 Initialize
Initialize the system settings.

(1} From the Settings menu, select 1: Initjalize.
The Initialize menu will appear.

D] * Initialize*

1. Cycle Counter

2. Calibration

3. Stored Data

4, QC Data

5. Hardware Limit
6. Others

Figure 5-10: initialize Menu
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(2) Using the {T] and [{] keys, select the item you wish to initialize, and press [ENTER] key.

Or use the numeric keys to select item.

Table 5-1: Initialize ltem

Menu

Parameter to Initialize

1 | Cycle Counter

Instrument total cycle count
Unit operations: Waste Chamber, Detector,

Qutput Setltings

SRV

2 | Calibration Gain adjustment parameters
Calibration values (service)
Calibration values (user)

3 | Stored Data Stored data

4 1 QC Data QC data
QC settings

5 | Hardware Limit Hardware limits

6 | Others Mark Limits

{3) A confirmation message will appear in the menu display area.

Initialize. OK? Yes

No

Figure 5-11: Initialize Confirmation Message

If you select [Yes), the settings will be initialized and the system wiil return to the Ready Screen.
If you select [No], or press the [SELECT] key, the system will return to the Ready Screen without

initializing.

5.6.2 Change

Change the system setftings.

M

From the Settings menu, select 2: Change.
The Change menu will appear.

D{ *Change*

1. Calibration
2. Hardware Limit
3. Parameters

Figure §-12: Change Menu

(2) Using the [T] and [i] keys, select the item you WISh to change, and press [ENTER] key

KX-21 S/M

Or use the numeric keys to select item.
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5.6.2.1 Calibration

(1) Using the [T], [3] and [ENTER] keys, move the cursor to the parameter you wish to change.

() Using the numeric keys and decimal key, enter the calibration value.
The acceptable range for each parameter is 0.0 to 999.9. If the input range is exceeded, an alarm
will sound and the data entry is ignored.
For each parameter, numerals that are not significant digits will be cut off.” For example, if the WBC
calibration is entered as 97.55, the set value wilt be 97.5.

fC] key functions as backspace to delete one character.
If a calibration value has already been entered, the previous value will be deleted upon any key

entry.
D| *Calibration*
WBC 100.0
RBC 100.0
HGB 100.0
RBC GAIN 100.0
PLT 100.0
RDW-SD 100.0
RDW-CV 100.0
MPV 100.0
PDW 100.0
P-LCR 100.0

Figure 5-13: Change Calibration Menu

(3) When the cursor is on the bottom line, pressing the [1] key will change the displayed parameters.

(4) I you press the [SELECT] key, the change confirmation message will appear in the menu display
area,

Execute Settings? Cont. _ Set Cancel

Figure 5-14: Change Confirmation Message

If you select [Cont.], you can continue to enter calibration values.

if you select [Set], the calibration value will be updated and the system will return to the Ready
Screen.

if you select [Cancel} or press the [SELECT] key, the system will retum to the Ready Screen

without changing the settings.
The initial setting values will be as shown in the table below.

Table 5-2: Calibration Initial Setting Values

Parameter Initial Value Remarks
WBC-SENS 125 WBCch gain adjustment value
RBC-SENS 64 RBCch gain adjustment value
Others 100.0
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56.22 Hardware Limit
Use this program to change Hardware Limits.
(1) Using the (7], [{] and [ENTER] keys, mave the cursor ta the item yau wish to change.
(2) Using the numeric keys and decimal key, enter the limit value.
For each parameter, numerals that are not significant digits will be cut off,

[C] key functions as backspace 10 delete one character.
If a limit value has already been entered, the previous value wilt be deleted upon any key entry.

D] *Hardware Limit*

PRESS SL 0.430
PRESS SH 0.570
PRESS ML 0.380
PRESS MH 0.570
PRESS RL 0.200

@ PRESSRH . 0.600
VAC SL 230
VAC SH 270
VAC ML 100
VAC MH 270

Figure 5-15: Change Hardware Limits Menu

(3) When the cursor is on the bottom line, pressing the [{] key will change the displayed parameters.

(4) If you press the [SELECT] key, the change confirmation message wili appear in the menu display
area.

‘Execute Settings? Cont.  Set Cancel

Figure 5-16: Change Confirmation Message

If you select [Cont.], you can continue to enter limit values..

i you select {Set], the limit value will be updated and the system will retum to the Ready Screen.
if you select [Cancel or press the [SELECT] key, the system will return to the Ready Screen
without changing the settings.

Table 5-3: Hardware Limits initiai Set Values

Parameter Initial Value Remarks
PRESSSL 0.430 (kg/cm®) Pressure monitor lower limit (in Ready)
PRESS SH 0.570 (kg/cm®) Pressure manitor upper limit (in Ready)
PRESS ML 0.380 ikg/cm‘) Pressure monitor lower limit (during analysis)
PRESS MH 0.570 (Igglcmﬁ Pressure monitor upper limit (during analysis)
PRESSRL - 0.300 (kg/cm®) Pressure monitor lower limit (reserve)
PRESS RH 0.600 jgglcmj) Pressure monitor upper limit {reserve)
VAC SL, 230 (mmHg) Vacuum monitor lower limit (in Ready) -
VVAC SH | 270 (mmHg) Vacuum menitor upper limit {in Ready)
VAC ML 100 {mmHp) Vacuum monitor Jower limit {during anatysis)
VAC MH 270 (mmHg) Vacuum monitor upper limit (during analysis)
TEMP L 10.0 {°C) Temperature monitor lower limit
TEMP H 40.0 £°Q) Temperature monitor upper limit
{Continued)
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Table 5-3: Hardware Limits Initial Set Values (Continued)

Parameter initial Value Remarks
RESL 70 Eilectric conductivity monitar lower limit
RES H 150 Electric conductivity monitor upper limit
BLNK W 0.3 (x10°/uL) WBC background limit
BLNK R 0.02 (x10°/ul) RBC background limit
BLNK P 10 (x10°ul) PLT background limit
BLNK H 0.1 (g/dL) HGB background limit
CLOG W 130 WBC clog monitoring level
CLOGR 130 RBC clog monitoring level
CMP TIMER 15 (minutes) Pneumatic Unit stop time
WH LIMIT 95 (times}) Lysing reagent monitoring limit

AG LIMIT 200 AG flag detection limit. Number of calls at

WBC lower discriminator and the lower 2
_ channels. '

WL MSK 95 (%) WBC count masking limit due to WL flag. The
height of valley bottomn at WBC lower
discriminator is relatively given when the WBC
histogram peak is assumed as 100%.

5.6.2.3 Parameters (Other Settings)

Use this program to set the use of Calibrator, and the report of PDVW/P-LCR parameters.

(1') Using the [T1, [{] keys, mave the cursor to the item you wish to change.
(2) Pressing the [«], [-] keys alternates “Use™ and “Not Use”.

D} *Parameters®

Calibrator
PDW, P-LCR
QC ITEM

Not Use
Use
CBC8

Figure 5-17: Change Hardware Limits Menu

The initial values are shown in the table below.

[A] Table 5-4-1: Parameters Initial Settings

Parameter Initial Value Remarks

Calibrator Not Use Calibrator usage

PDW, P-LCR Use PDW, P-LCR display .

QC ITEM cBCs QC parameters can be selected among CBC8, USA ¢
ALL. See Table 5-4-2.
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Table 5-4-2: QC Parameters Seftings

5.7

(1)
@)

Selected Parameters for QC

CcBC8 Usa

p
—
r

-
~

Numther of parameter 8

cBCg

W-SCR

W-MCR ---

W-LCR ---

W-SCC ==

W-MCC ---

W-LCC ---

RDW-CV .-

RDW-8D .-

MPV .-

IR e Pat Bt Bt P B b pd b d e

PDW .-

P-LCR

W-SMV --- —--

P AP I AP P P AL A P A by

W-LMV

@

If you press the [SELECT] key, the change confirmation message will appear in the menu disptay
area. oo
If you select [Cont.], you can continue settings.
If you select [Set], the setting will be updated and the systern will return to the Ready Screen.
if you select [Cancel] or press the [SELECT] key, the system will return to the Ready Screen
without changing the settings.

TEST OPERATION

The following test programs are available:
1. DP Test Operation

2. SV Test Operation

3. HC Output Test

4, P Output Test

Select 2. Service from Select Menu.
Select 4. Test Operation from Service submenu. The Test Operation submenu appears.

D[ *Test Operation*

1: DP Test Operation
2. SV Test Operation
3: HC Qutput Test

4: 1P Output Test

Figure 5§-18: Test Operation Menu

5.7.4 DP Test Operation _
Diaphragm Pump operaticn is tested.

KX-21 8/M

M

()
(3)
@

From the Test Operation submenu, select 1: DP Test Operation.
“Press Start switch” message will be displayed.

Press the Start Switch to start the DP test seguence.

“Please wait” message is displayed during the sequence is in progress.
After the test sequence is completed, the Ready Screen is displayed.
Or press [3] or [SELECT] key to stop the sequence.

5-13
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5.7.2 8V Test Operation
Solenoid Valve single operation is tested.

(1) From the Test Operation submenu, select 2: SV Test Operation. The SV Test Screen will appear.

D] *SVTest*
1 O 11 21
2 12 0O 22 O
3 13 O 23 O
4 14 24 O
5 15
6 O 16 O
7 17
8 18
9 19
10 O 20 SVNo. 1

Figure 5-19; SV Test Screen
{2) Adcircle (O) is displayed to the right of SV No. which is ON.
Input the SV No. you want to test using numeric keys, and press [ENTER].
Verify that ON/OFF is alternated for the selected SV.
(3) Press [SELECT] key to return to the Ready Screen.
The SV function wiil automatically reset to the status before tested.
5.7.3 HC Test Operation {(Optional)

Send the dummy data for host communication test.

(1) From the Test Operation submenu, select 3;: HC Test Operation.
The test data will be sent to the host computer.

(2) After the test data is output, Ready Screen will appear.

5.7.4 1P (Internal Printer) Test Operation (Optional)
Send the test characters to the built-in printer.

i b select 4
(1) irosrtn éhe; ;raeistnOperatlon submenu, select 4: IP 20 /MM X 10/ =
_j___QJQ__- S Ve pn2B/LEIITY
The built-in printer will print out the specified ;;3; :';'fg:j ﬁt;'\T7= c.x;
characters as shown in Figure 5-20. - ! iy

: . i a3 u=PAOIANFITIIVIRTY
Verify that there is no missing character or dot. o Ty PPz

UBoUBaATEue oih iNdLRE
Parstuvwxoz{ | J™RANBAL
N1 ‘abcdefshkidiklmno
HIJKLMNOPQRSTUUWXYZE
456789 ! 3 {=>7RPABCDEFG

1HEXLE (IK+, -, 70123

Figure 5-20: Built-in Printer Test Print

(2) After the test data is output, Ready Screen will
appear.

KX-21 8/M ‘ 5-14 April 1998



5.8 SERVICE DATA

Displays and prints out the Service Data.

(1) Select 9. Service from Select Menu.
(2) Select 5. Service Data from Service submenu. The Service Data Screen as shown in Figure 5-21

appears.

D] *Service Data* ws DD
Ready

No.1 WB 01/30 12: 34

HGB (BLNK, SAMP) 2316 2313

CLOG (W, R) 98 101

TEMP 25.6

RDW (CV, SD) 0.0 0.0

W-8MV, W-LMV 0.0 101.2

W-MFV 0.0

R-MFV ¢.0

P-MFV 0.0

1: Print

Figure 5-21: Service Data Screen -1
(3) There are 4 screens of Service Data, Pressing the [«], [-] keys change the displayed screens.

(On Service Data Screen -1, following items are displayed:
+ HGB convert values (BLANK and SAMPLE)

+* Clog monitoring voltage (WBC, RBC)

* Temperature

« Sensitivity parameters (W-MFV, R-MFV, P-MFV)

On the other three screens, WBC Sampling Data, RBC Sampling Data and PLT Sampling Data are
displayed respectively. Analysis is possible with the Sampling Data displayed on LCD.

D| *Senvice Data* we P>
_ Ready
No.1 WB 01/30 12: 34
WBC 0 3 3
2 5} 14
3 5 3
8 3 4
B 3 7
3 5 12
5 B 9
4 2 16
2 2 17 TOTAL 155
3 1 RATIO 12
1: Print. '

Figure 5-22: Service Data Screen -2 (WBC Sampling Data)

{4) If the built-in printer is used, the Service Data can be printed out. Press [1] key to print.

If the printing paper runs out or an error oceurs during printing, printing will stop and the printer buffer will
be cleared.

Note that Cycle Counter is also printed out as Service Data.
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5.8.1 Status Display (Sensor & SV Siatus)

The reai-rime ON/OFF status of sensors and solenoid valves can be displayed on Status Display
screen,

(1) Seitect 7. Mainienance from Select Menu.

{2) Seiect 5. Status Display from Maintenance submenu. The Status Display screen appears.

* Status* weg DD
Ready

SEQNC. 12

PRESSURE ' . 0.52

VACUUM 240

HGB CONVERT 550

SENSOR 12 3 45 6 7

sV 1234567 880
123 4567 8 920
1 2 3 4

Change_screen with [<9) or [

Figure 5-23: Status Display Screen -1

<Sensor Status>
The displayed sensor status are shown in the table below.

Table 5-5: Sensor Status
No. | Monitored Sensor Status when REVERSED

1 Waste Chamber Float SW No liquid {float switch positions at lower end)
2 Diluent Chamber Float SW  { No liguid (float switch positions at lower end)
3 {Not Used)

4 Rinse Cup Limit 8W Limit SW is ON (positions at lower end)

5 Start SW Start Switch is ON

2] (Not Used) .

7 Lyse Reagent Float SW Lyse Reagent is connected.

{Fioat SW connector is connected)

<8V Status>
The displayed SV status are shown in the table below.
The numbers 1 through 0 on the three line correspond to each 8V as below.

123456789 0<—— SVNo.1through10
1234567 89 0<— 8V No. 11 through 20
1234
T /[\—— Compressor
Clog removal voltage control ON/OFF
———————— Compressor Fan
SV No. 21
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5.9 SPECIAL SEQUENCE

Special sequence is provided for the production and R&D use, including the submenu shown in Figure 5-23.
This program can be accessed when the instrument is in the Factory Maintenance mode only.

(1)  Select 9. Service from Select Menu.
(2) Select 6. Special Seq. from Service submenu. The Special Sequence submenu appears.

D| *Special Seq.*

1: Factory Rinse Seq.
2: Shipping Seq.

3: Factory Initialize
4: Factory Settings
5: Raw Data Output
6: Debugger

Figure 5-24: Special Seq. Menu

5.9.1 Factory Rinse Sequence

Rinse the hydraulic lines using special tools, SCAT, alcohol, PVA and CELLPACK.
5.9.2 Shipping Sequence

Rinse the hydraulic lines using speciai tools, CELLCLEAN and RO water before shipment.
5.9.3 Factory Initialize

Initialize setting values except CALIBRATION.

When this program is executed, the data stored in BBURAM are also initialized.

The system settings are reset to Japanese settings. To change the display language, follow the steps
below.

(1)  Start up the instrument in Factory Maintenance mode. The screen as shown below will be
displayed for a second. The program version number is displayed on this screen as [00-XX].

Sysmex KX-21

[00-07]

Figure 5-25: Sysmex Screen
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(2) If power fail error occurred or shutdown sequence was properly executed when powered OFF,
the screen as shown below will be displayed.

EEMHYELE,

Frelt, FIEOERERC[SHUTDOWN]AS
EFINFHATLE.

TR (75 5 FSHUTDOWN] &
RFLTLES D, ,

[l R¥—bT7uT7ERTLET,

1 85

Figure 5-26: Power Fail Error Messages

{(3)  Press [1] key to continue start-up sequence. The message as below will be displayed until the
Ready Screen appears.

LIES<<BEBILEEN
Figure 5-27: Message before Ready

(4)  The maintenance instruction message screens as shown below may appear,

TRMAYTF YR

HERTF v oNERRLUTEZN
FRERM #$H1549

g L (FEIE 2 00
HERER 00/00/00
1 RBRG 3k

Figure 5-28: Example of Maintenance Instruction Screen

(5)  Press [3] key to cancel. When the instrument becomes Ready, the message as below will be

displayed.
RE N4 q
Figure 5-29: Ready Message in Japanese
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(6)
™
(8)

Select 9. Service from Select Menu.
Select 6. Special $Seq, from Service submenu. The Special Sequence submenu appears,

Select 4. Factory Settings from submenu. Refer to Section 5.9.4 below for the settings.

NOTE: After the Factory Initialize program is executed, the maintenance instruction messages may

be displayed at power ON. Press [3] key to proceed the start-up, and set the current
dateftime, then reset the cycle counter. Refer to Section 5.6.1 to reset the counter.

5.9.4 Factory Settings

Set up the system automatically depending on the requirement of each shipping destination (USA,
Europe, China, Japan). The display language, units, parameters, etc. for the selected market are set

up.

M
(@)

3

(4}

Select 2. Service from Select Menu.
Select 6. Special Seq. - 4, Factory Settings from submenu. The screen as below will appear.

D_* Factory Setting *

Country USA

Figure 5-30: Factory Settings Screen

Press [P>]key to select the desired setting.
Japan: For Japanese market (Japanese)
USA: For American market (English)
Europe: For European and Asian Pacific market (English)
China: For Chinese market (Chinese)

Press [SELECT] and select “Set” and press [ENTER].
The built-in printer prints out the setling values and returns to the Ready screen.

5.9.5 Raw Data Output

Outputs raw data which has not been calibrated with coincidence error compensation.

5.9.6 Debugger

Checks the computer-related functions for debugging purpose.

5.10 PRINT SETTINGS

All settings made in the Service programs will be printed to the built-in printer.

(1) Select 2. Service from Select Menu,
(2) Select 3. Settings from Service submenu. The Settings submenu appears.
(3) From the Settings menu, select 3: Print Settings.

This is only effective if the built-in printer is connected.
It the printing paper runs out or an error occurs during printing, printing will stop and the printer buffer will be

cieared.
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SECTION 6 ERROR MESSAGE and TROUBLESHOOTING

3 I (a0 € oY ¥ 1o {11 T PP SO P PSR PPN g-1
8.1 [HELP] Key FUNCHON. .ot e s v e e s 6-1
6.1.2  ACHON MEBSSAZE SCIEaN....coi ittt e e e e 6-3
B.1.3 Error Code FUNCHON ..o eeetciiciitss it e s s s ssa e sen st s ae s ar e 8-3
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6.1. Introduction

6.1.1 [HELP] Key Function

When a trouble has occurred, the warning alarm sounds and an efror message is displayed on
the screen. By pressing [HELP] key on the pane! keyboard, you can stop the alarm and change
over to the HELP screen that shows what action o tack against the error,

Supplementary explanation for that fungtion is given here.

If any judgment is required when the automatic recovery is to be performed, an action message
is displayed to wait for the entry.

In the event multipie errors occur at the same time, press [HELP]} key. The errors that have
occurred are listed in the order from higher priority.

*Help*

Multiple errors occurred.

Pressure/Vac Error
Waste Not Draining
Sampling Error
Room Temp. High
Rinse Mator Error
WBC Analysis Error

Press [Help] for more information.

Figure 6-1-1: HELP Screen (Error List)

Press [HELP] key again. The screen changes to the HELP screen for the error listed at top.

e —

NOTE:

Pressing {C] key when any error occuts performs only the alarm reset.
= When any error occurs, the error message is displayed on the screen, and

pressing [HELP] key performs the automatic recovery or the action message
display.
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As for 1., 2. and 3. of the high priority order list described in the Table 6-1-1, HELP screen is
disptayed without pressing [HELP] key. If there are multiple errors when exit from HELP screen,
the error list is displayed.

Table 6-1-1: Error Priority (Analysis)

No Printer Paper

Host Comm. Evror

Priority Error Description KX-21's Action

1 RAM Error
ROM Error Operation disabled
Setup Data Error

2 Pressure Lower_'_ELror Sequence suspended

3 WBC Analysis Error Confirmation message
RBC Analysis Etror ‘

4 QC Error

5 Print Error Output function disabled partially
Printer Error

0.5 ko/cm? Pressure Error

250 mmHg Vacuum Error

Rinse Motor Function Error

Waste Not Draining

Replenish Diluent

Replenish Lyse

Analysis disabled

Menu operation available

HGB Error

WBC CCSD Naise Error

RBC CCSD Noise Error

PLT CCSD Noise Error

becomes READY, however,
bad effect on the next sample

WBC Aperture Clog

RBC Aperture Clog

Temperature High

Tempéerature Low

WBC Sampling Error

RBC Sampling Error

PLT Sampling Error

Baclground Error

becomes READY

no bad effect on the next sample

NOTE:

« Errors are divided into eight groups with the priotity of 1 ~ 8 (high to low).

—

« The errors in each group are lined up from the one with the highest priority.

e

Table 6-1-2: Error Priority (Others)

Clean SRV

Clean Waste Chamber

| Wi —

Clean Transducer

Maintenance message
(onty at start-up)

Calibration Error

{only at calibration)

KX-21 SM

April 1998




6.1.2 Action Message Screen

On the [Action Message] display scraen, error code is displayed at the right end of the second
line {from the bottom of the screen.
On the [Action Message] display screen waiting for the key entry, pressing [select] key to stop
the error recovery process and return to the ordinary screen (with the error status remained).

6.1.3 Error Code Function
Purpose: For service person to obtain the instrument status correctly over the phone.
Table 6-1-3: Error Codes
No. | Error | Error Description ] Error Code | X000 |  zzzzz
11 | Pressure
111 | 0.5 kg/om? Pressure Error 11105 XXXXX.2ZZZ2 | Pressure Value | Sequence No.
112 | 250 mmHg Vacuum Efror 11225 XXX XX ZZZZZ |  Vacuum Value Sequence No.
1138 | Pressure Lower Error 11901, XXXXX.22272Z | Pressure Value | Sequence No.
12 | Chamber
129 | Waste Not Draining 12900.0.0 0 0
121 | Replenish Diluent 12100.0.0 0 0
124 | Replenish Lyse 12490.0.0 0 0
34 | Built-in Printer
345 | No Printer Paper 34502.0.0 0 0
345 | Printer Error 34501.0.0 0 0
13 | Motor
131 | Rinse Motor Function Error | 13150.0.0 [ 0 1 0
21 | Temperature
212 | Room Temp. High 21251, XXXXX.0 Temperature 0
212 | Room Temp. Low 21252 XXXXX.0 Temperature 0
22 | Analysis
221 | WBC Aperture Clog 22104.XXXXX.0 Count time or Clo 0
221 | RBC Aperture Clog 22109.XXXXX.0 Count time or Clog 0
229 | Background Error 22910.XXXXX.ZZZ7Z | Background Value | Parameter (2)
223 | WBC Sampling Error 22301.0.0 0 0
223 | RBC Sampling Error 22302.0.0 0 0
223 | PLT Sampling Error 22303.0.0 0 0
222 | WBC CCSD Noise Error 22201.0.0 0 0
222 | RBC CCSD Noise Error 22202.0.0 0 0
| 222 | PLT CCSD Noise Etror 22203.0.0 0 0
225 | HGB Emor 22501 . XXXXX.2ZZ7Z | HGB Background | HGE Sample
Vaiue Value .
226 | WBC Analysis Error 22605.0.0 0 0
226 | RBC Analysis Error 22606, XXXXX.0 Conductivity 0
32 | Mema :
321 . | BAM Error 32105.0.0 0 )
321 | ROM Error 32101.0.0 0 0
321 | Setup Data Errot 32106.XXXXX.0 Block Area 0
323 | Print Error 32301.0.0 0 0
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No. | Error | Eror Message ! Error Code i YOO 1 zzzzz
33 | External Qutput
331 | HOST Comm. Error (Offline) 33102.0.0 0 0
331 | HOST Comm. Error 33103.0.0 0 0
(Time Qut)
331 | HOST Comm. Error 33106.0.0 0 0
(NAK Retry)
41 1 QC :
411 | L-J Control Error 41101.0.0 0 0
412 | X Controf Etror 41201.0.0 0 0
418 | Calibration Error 41801.0.0 . 0 . 0

AAAAA, XOXXXX. 22277
A:  Error Code (Phenomenon)
X Valuel
Z: Value2
* X and Z have different meanings depending on the error code.

6.2 Sensor Location

Thermistor

Rinse Cup Sensor

\
Pressure Sensor

L) N
-_.?-?9’5,.01\,\

Y

NCLAL
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6.3. Error Message

6.3.1 Pressure

6.3.1.1
Description

Function

Check method

KX-21's action

KX-21 8/M

Pressure/Vac Error [0.5 kg/cm? Pressure Error]

: 0.5 kgfcm? pressure is outside the operating range.

: The system secures the drain operation from the waste chamber and diaphragm
pumps (DP) and the mixing operation in the transducer chambers and Hgb flow

cell.

: A/D converter converts the voltage of the 0.5 kg/cm? pressure sensor which is
connected to the 0.5 kg regulator, The instrument system checks if the pressure is
within the following range.

in the Ready mode

During analysis

: System maonitors pressure at a constant timing (every -200
ms).
Allowable range: From 0.4 to 0.6 (kg/cm?)
System assumes to be an error when pressure deviates
from the allowable range for more than 1.2 seconds
continuously. ‘

: Whole Blood (WB) Mode

At 3.0 sec, after start of sequence 1 (WBC DP dispense
- HGB background convert sample dispense)
At start of sequence 3 (RBC DP dispense - 1st dilution)
At 3.0 sec. after start of sequence 4
{Lyse Reagent DP/WBC DP dispense)
At start of sequence 5 (RBC DP dispense - 2nd dilution)
At 3.0 sec. after start of sequence 1 (WBC DP dispense
- HGB background convert sample dispense)
At start of sequence 3 {RBC DP dispense - WB mode
rinsa)
At start ot sequence 5 {(RBC DP dispense
- Lyse Reagent DP/WBC DP dispense)
Allowable range: From 0.3 to 0.6 (kg/cm2)
System assumes to be an error when pressure deviates
from the allowable range at the specified timing.

: (1) During analysis, the alarm sounds and the error message appears in the LCD
after the sequence for aspirated sample has completed and the data is output
(all data becomes ™). If pressure retums to the normal range after {HELP] key
is pressed, the pressure is assumed to be recovered and the system enters

the ready mode.

(2) In the Ready mode, the alamn sounds and the error message appears in the

LCD.

if pressure returns to the nommal range after [HELP] key ks pressed, the
. pressure error is assumed to be recovered and the system enters the ready

mode.
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6.3.1.2 Pressure/Vac Error [250 mmHg Vacuum Error]

Description . 250 mmbg vacuum is outside the operating range.

Function : The system ensures the sample drainage from the transducer chamber and the
manometer gperation.

Check method : A/D converter converts voltage of the 250 mmHg vacuum sensor. The system
checks if the vacuum reading is within the allowable range.
In the Ready mode : System monitors at a constant timing (every 200 ms)
Allowable range : From 230 to 270 (mmHg)
System assumes to be an error when vacuum deviates from
‘the allowable range for more than 1.2 seconds
continugusly. .
During analysis : Whole Blood (WB} Mode
At start of sequence 1 (0.5 seconds before draining from
the mix chamber and W/R detection chamber)
At 0.4 seconds after stant of saquence 2
(HGB background convert sample aspirate)
A start of sequence 4 (RBC charge)
At 0.9 seconds after start of sequence 4
(Mix chamber drain, W/R detection chamber drain)
Al 1.6 seconds after start of sequence 7
(HGB sample convert sampla aspirate)
At stant of sequence 9 )
(0.5 seconds before draining from W/R detection chamber)
At 6.4 seconds after start of sequence 9
(HGB flow cell rinse solution aspirate)
Al 8.6 seconds after start of sequence 9
{W/R detection chamber drain)
At 0.1 seconds after start of sequence 10
(HGB flow cell rinse solution aspirate)
Pre-Diluted (PD) Mode
At start of sequence 1 (0.5 seconds before draining from
the mix chamber and W/R dstection chamber)
At 0.4 seconds after start of sequence 2
(HGH background convert sample aspirate)
At 1.4 seconds after staat of sequence 3
{Mix chamber drain, W/R detection chamber drain)
At 1.6 seconds after start of sequence 7
{HGB sample convert sample aspirate)
At start of sequence 9
{0.5 seconds before draining from W/R detection chamber)
Al 8.9 seconds after start of sequence 9
(HGB flow cell rinse solution aspirate)
At 11,6 seconds after start of sequence 8
{W/R detection chamber drain)
At 0.1 seconds atter start of sequence 10
(HGB flow cell rinse solution aspirate)
Allowable range: From 100 to 270 {(mmHg)
Assumed to be an etror when vacuum deviates from the
allowable range at the specified timing.

KX-21's action : (1) During analysis, the error message appears in the LCD after the sequence for
aspirated sample has completed and the data is output (all data becomes ***).
) vacuum retums to the norrnal range after [HELP) key is pressed, the vacuum
error is assumed to be recovered and the system enters the ready mode.

(2) In the Ready mode, the alam sounds and the emor message appears in the
1.CD.

if vacuum retumns to the normal range after [HELP} key is pressed, the vacuum
error Is assumed to have recovered and the system enters the ready mode.
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KX-21 8/M

— i — I St . — — —

| Screen Display: Pressure/Vac ErrorI

Error Occur

Error Display
Not Ready

' Error Code
0.5 kg/en® Pressure
11108, XXXXX.222Z2Z

l

{

: 250 mmHg Vacuum
| 11228 . XXXXX. 22222
[

!

—— ———— —— — ——

XXXXX: Value when error occurrefl
: ex} 0,25 kg/emt — 250 l
225 mmHg —» 225
} ZZZ27: Sequence No. when error |
' aceurred {
1 ex) Sequence 33 |

— o — ———— — — iy i,

HELP key

sHelp»

sHelp»

0.5 kgfom?2 Pressure Error

D.35 [0.35 - §.65]
Adjust G.5Kg/em? Pressure.

Retutning to monltor the pressure

ERR CODE: XXXXX.X.X

250 mmHyg Vacuum Error

2135

Adjust 250 mam Hg Vacuum,

1 Raturnihg to moniter the vacuum

{220 -

ERR CODE:XXXXX.X.X'

280}

1:End of AdJ

1:End ot Adj

1 key
select

1 key
select

Confirm
Pressure

OK

NG

Main Screen

67
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6.3.1.3 Pressure/Vac Error [Pressure Lower Error]

Description : 0.5 kgfem? pressure is lowered for more than the specified fime period, and the
analysis process is not assurad on the following samples.

Function : The system secures the operation of the solenoid vaive, DP, etc.

Check method : A/D converter converts voltage of the 0.5 kg/cm? pressure sensor which is
connected to the 0.5 kg regulator. The system checks if the pressure reading is
within the following range.

Buring analysis . Systemn monitors at a constant timing (every 200 ms).
Allowable range: 0.2 kg/cm? or higher
" System assumes to be an error when pressure deviates
from the allowable range for more than 1.2 seconds
continuousty.

KX-21's action : The system immediately stops the currently running sequence and turns OFF all

the solencid valves and pneumatic unit. Subsequent operation cannot be
continued and waited in power OFF condition.
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Error Ccour

I Error Code
11901 XXXXX.2Z22Z2

ex) 0.25 kgfen? — 250

ex) Secuence 3— 3

I——_-——-—-

sHalp»

0.5 kg/cm® Pressure Error at count

Turn OFF then ON the power

3 key 3
select -
ERR CODE: XX XXX. X. X
A:Ana. Screen
Main Screen
Error Display
HELP ke
Not Ready y
KX-21 SIM 6-9
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6.3.2 Chamber

6.3.2.1 Waste Not Draining

Description : The waste chamber fails to drain.

Function : The systern secures drainage of waste fluid from the waste chamber and
acceptance ot new waste.

Check method : System checks that the float switch in the waste chamber (sensor FSW1) is ON (the
ficat is in the lower limit). '
in the Ready mode : System monitors every 100 nsec. ‘
When the Main Unitis ON : System monitors at SVt OFF (completion of drain).

KX-21's action : (1) During analysis, the analysis data and the error message appear in the LCD
~ after the sample analysis has completed and the data is output (all data
becomes ).
System waits for the [HELP] key entry.
if pressure returns to the nommal range after [HELP] key is pressed, the
pressure is assumed to be recovered and the system enters the ready mode.

{2) In the Ready mode, the alamm sounds and the eror message appears in the
LCD.
The system becomes ready when waste chamber draining sequence is
performed without an error during starting up.
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Error Occur

Error Display

{ Waste Not Draining
: Error Code

| 12800.0.0

3 key
select

KX-21 8/M

Not Ready

J HELP key

sHelpe

Wasts Nol Drained

Check Rinked o5 biccked tubings.

m Relrying to drain the wasts

ERR CODE: XXXXX. X. X

1:0r&ining ’ 3:Cancel

1 key

Waste Chamber
Drain until Float Switch

turns OFF
{(Max. 3 sec.}

NG

*Halp*

Waste was drained OK.

Chambefr may be dir.ly.
Suggast to cisan the chamber

Te clean the gchamber,
press [SELECT], then
{Maintenance) -> [Clean W. Chambar]

ERR CODE: XXXXX. X. X

3: Return
3 key
select
Main Screen
6-11
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6.3.2.2 Replenish Diluent

Description : Diluent {CELLPACK) cannot be aspirated into the reagent chamber in specified
time, or air bubbles enters, resulting the diluent chamber float switch (sensor
FSW2) OFF and ON.

moving up and down.

Function : The system secures reagent volume required for analysis. Or detects that the air
hubbles enters the diluent chamber. :

Check method : (1) Monitaring conditions: :

1} System assumes the entering of the air bubbles when the float switch
(lower) turns ON between 0.2 seconds and 0.4 seconds after the float
switch (upper) tumns OFF,

2) System assumes to be an error when longer than 7 seconds.

3) Systemn assumes to be an error when the replenishing tims is tonger than
15.0 seconds.

(2) Onthe normal analysis, the above 1) and 2) monitoring are performed.

(3) On the initialization, or on the reagent replenish sequence, the above 3)
monitoring is performed.

(4) On the other sequences, the above 2} monitoring is performed.

(5) Inthe Ready mode, monitoring is not performed.

KX-21's action : Turns the solenoid valve for diluent aspiration ON until the float switch turns OFF,
When the error is resolved, the system enters the ready mode.
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F<creen Displav: No Diluent 1

Screen Display: No Diluent

| Error Code |

Error Qcour I 12100.0.0

y

Error Disptay
Not Ready

l HELP key

*Halp«

Replenieh Diluent Conlainer

3key m Resspirating Dilvent
select

ERR CODE: XXXXX. X. X

1:Asp. Reag. i} J.Cancel

1 key

Diluent

Aspiration

e

Diluent Asp. Sequenc

Confirm
Aspiration

Auto Rinse

Main Screen
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6.3.2.3 Replenish Lyse

Description : The usable cycles reaches the specified count after the float switch for monitoring
the lyse reagent turns ON.

Function : The system secures lyse reagent volume remained for analysis.
Check method : System checks that the cycle is less than 95 for the 500 mL bottle after the float
switch far monitoring the lyse reagent (FSW7) tums ON (for one second

consecutively).

KX-21's acticn  : The alarm sounds and the error message appears in the LCD. 'The system enters
the ready mode after [HELP] key is pressed.
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[om o = o o

Screen Display:
| Repienish Lyse

— e ey — i

| Error Code
Error Oceur : 12490.0.0
Error Display
Not Ready
HELP key

sHelpe

Roplenish Lyse Container

3 key E Reaspirating Lyse
select

ERR CODE: XXXXX. X . X

1-Asp. Raag. 3:Cancel

1 key

Lyse Aspiration

Lyse Asp. Sequen

Confitrm
Aspiration

Auto Rinse

Main Screen
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6.3.3 Built-in Printer

6.3.3.1 No Printer Paper

Description . Paper has run out in the built-in printer.
Function : The system secures printing of measurement results.

Check method : System checks the bit of no-paper sensor in the built-in printer throughout the
printing process.

KX-21's action : (1) gystem ddisplays the error message on the LCD when no paper error is
etectod. :

{2) System waits for the [HELP] key entry after the sequence for the aspirated
sample has completed. ¥ the error recovers after the [HELP] key is pressed,
built-in printer prints the data which has been paused. After the data is normally
printed, system exits from the error.
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'Screen Display:

|
No Printer Paper .
| Error Code ]
| 34502.0.0 |
Error Occur —_—— e o — !

r

Error Display
Not Ready

l HELP key

sHelpe

No Printer Paper

select Eﬂularnng to print
Stag printing on bulit-in printer

3key To make bullit-tn printer on -lina,
press [SELECT], than
[Pariph. Settings]

ERR CODE: XXXXX , X. X

1:Printing 2:Paper Feed 3:S8top Quiput

{Paper Feed by 2 key)| 1 key

Confirm Paper

" Cancel Printer Print Sample Data that
Connection Printing is not completdd

Main Screen .
{Printer unable to use) - Main Screen
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6.3.3.2 Printer Error

Description . This message is issued when a hardware error eccurs cn the built-in printer, a cable
connected to the built-in printer is disconnected, or the paper halder lever
releases.

Function : The system secures printing of measurement results and/or error messages.

Check method : System checks the error-bit of the built-in printer throughout the printing process.

KX-21's action : (1) gystem ddisplays the error message on the LCD when a printer error is
elected.

(2) System waits for the [HELP] key entry after the sequence for the aspirated
sample has completed. K the error recovers after the [HELP] key is pressed,
built-in printer prints the data which has been paused. After the data is normally
printed, system exits from the error.
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| Error Code
: 34501.0.0

Error Occur

y

select

KX-21 &M

Cancel Printer
Connection

:

Main Screen
(Printer unable to use)

Error Display
- Not Ready
l HELP key
s Helpe
Erraor on Built-in Printer
Preess the paper guide Jever down.
Restarling to priat
3'KBY Slop printing on bullt-In printer
To maks bullt-in printer on-{ins,
press {SELECT]), then
[Periph. Sattings]
ERR CODE: XXXXX . X. X
1:Printing 2:Paper Fead d:Cancel
{Paper Feed by 2 key) | 1 key

Confirm Paper

Print S8ample Data tha
Printing is not complet

Main Screen
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6.3.4 Motor

6.3.4.1

Description

Function

Check method

KX-21's action

KX-21 SM

Rinse Motor Error [Rinse Motor Function Error]

: The rinse cup operation is abnormal. The rinse cup is at the lower position when

the power turns ON,

: Systemn prevents blood and rinsing solution from splashing when cleaning the
whole biood aspiration pipette. System also eliminates carryover trom the previous
sample. In addition, system secures that the manual pipette does not get bent.

: When the power is turned ON

When starting up

During analysis

: System confirms that the rinse cup is not at the

lower position when the power turns ON.

: Systern monitors whether the rinse cup reaches

the lower limit at the timing described in the
timing chart is checked, by confirming that the
photo-interrupter at the lower iimit is ON.

During the rinse cup operation test, an etror is
also issued if the miotor is still active 1.6 seconds
after the rinse cup starts ascending.

: Systern confirms that the rinse cup reaches the

iower limit at 9 seconds after starling up.

: System waits for the [HELP] key entry after the sequence for the aspirated sample
has completed. System enters the ready mode when pipette rinsing operation is
performed without an error during starting up. The system disables following
operation and waits for powering OFF. Some part of store data can be performed

by pressing the [HELP] key.
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i
|Error Code }
|
I

:13150.0.0

Error Oceur

*He | p»

Error on Rinse Cup
Turn QFF then ON the power.

if Rinsae Cup is out of position,
Turn power OFF and carrect manuaity.

ERR CODE: XXXXX X. X

3:Ana. Screan

3 key
select

Main Screen

Error Display
Analysis Disable
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6.3.5 Temperature

6.3.5.1 Room Temp. High
6.3.5.2 Room Temp. Low

Description : Room temperature is out of the preset limit.

Function : System secures the HCT temperature compensation and PLT S/N (Signal to noise
ratio), and avoids blood clotting on the cold agglutinin disease samples System
also secures hemolyzing in WBC samples.

Check method : System monitors A/D converted value of the thermistors instatted in the WBC and
RBC transducer chambers, and checks the temperature is within the following
range.

During analysis : For 0.5 seconds before starting the counting. The mean
value of the three counted values excluding the maximum
and the minimum from the five counted values after turning
the Start switch ON should be: From 10.0°C to
40.0°C

KX-21's action : After the sequence for aspirated sample has compieted, built-in printer prints the
data (the related data is printed narmally). System displays the error message then
enters the ready mods.
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|§Ert;e-n-[-)i's?|a-y7 Room Te Temp Hrghl

l Room Temp. Low
| |
|
|Error Code l
] Room Temp. High
21251.XXXXX.0 |
IRoom Temp. Low l
21252 XXXXX.0 i
I XXXXX : Temp. when error occur%
| ex) 41.5°C — 415
O R
Error Oceur
y
Error Dispiay
Analysis Disable
1 HELP key

*Halpr

Room Temp. Errar

41.5°*C (10,0 - 40.D)

Analysis dates has lower reljability,
Check the room temperatuvre,

ERR CODE: XXXXX.X.X

3:Return

3 key
select

Main Screen
Analysis Able
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6.3.6 Analysis

6.3.6.1 Background Error

Dascription : Background value of any parameter exceeds the preset limit, and count results wil
be faisely increased.

Function : System ensures that the background value for all parameters is lower than the
preset limit so as not to influence the analysis data.

Check method : System checks that the background value is lower than the following fimits, A
background error occurs if any parameter of the background value exceeds the
preset limit either in the Auto Rinse procedure or in the background check at power

ON.

WBC : 0.3 [x10%/uL]
RBC -1 0.02 {x108/uel)
HGRB . 041 fg/dL])
PLT 10 [x10%/uL)

KX-21's action : System displays the error message on LCD then enters the ready mode.
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Error Occur

A

Main Screen

3 key
select

KX-21 sM

- Error Display
Analysis Disable

HELP key

IError Code |
122901.0.0 l

*Holp»

Background count excesds tolerance.
WBC 4 (53] (x1027/ul)
RBC 1 fs2] (x104 /yl)

HGB a.0 (s0.1] (gidL)
PLT p.2 [s1.0] {x104 /ul)

Suspected a dirty aperture or SRV.

EI Exeacute an Auto Rinse,

ERR CODE: XXXXX . X. X

1:Auto Rinse 3:Cancal

1 key

| 4

Auto Rinse
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6.3.6.2 Sampling Error [RBC Sampling Error]

Description : During RBC counting, system detects the abnomal uniformity of the counted cell
pulses that is beyond the preset limit,

Function : System monitors uniform cell pulses of RBC sample to monitor clog in the RBC
transducer aperture.

Check method : System calculates sampling values every 0.5 seconds during RBC counting.
When the maximum value, minimum value, and sum of sampling values satisfy the
following equations, system judges that a noise is generated.

{Maximum value - Minimum vatue - 1250)
Sum of sampling values

The sampling data range from 310 19 (1.0 5 - 1.5 ) applies the above formula,

X 100 > 2.0 [%]

KX-21's action : (1) After the sequence for aspirated sample has completed, built-in printer prints
the data (the related data is printed as "*"). System displays the error message
then enters the ready mode. The error is cleared.

(2) The count starting level for the sampling value is 25 fL,

6.3.6.3 Sampling Error [PLT Sampling Error]

Description . During PLT co'unting, system detects the abnommal uniformity of the counted cell
pulses that is beyond the preset limit.

Function : System monitors uniform cell pulses of PLT sample to monitor clog in the RBC
transducer aperture,

Check method : System calculates sampling values every 0.5 seconds during PLT counting. When
the maximum value, minimum value, and sum of sampling values satisfy the
foliowing equations, system judges that a noise is generated.

(Maximum value - Minimum value - 100)
Sum of sampling values

The sampling data range from 3 to 17 (1.0s - 8.5s) applies the above formula.
(Sampling data 17: number of the sampling data between 8.0 s and 8.5 5.)

X 100 > 2.0 [%]

KX-21's action : (1) After the sequence for aspirated sample has completed, built-in printer prints
the data (the related data is printed as ""). System displays the error message
then enters the ready mode. The error is cleared.

(2) The count starting level for the sampling value is 2 fl., {However, as for the
upper limit, & has been already set by the analog board on the hardware.
Theretare, the data contains much RBC data actually.)

6.3.6.4 Sampling Error [WBC Sampling Error]

Description : During WBC counting, system detects the abnommal uniformity of the counted calf
pulses that is beyond the preset limit.

Function : System monitors uniform cell pulses of WBC sample to monitor clog in the WBC
transducer aperture,

Check method : System calculates sampling values every 0.5 seconds during WBC counting.
When the maximum vatue, minimum value, and sum of sampling values satisfy the
following equations, system judges that a noise is generated.

{Maximum value - Minimum value - 200)
Sum of sampling values

The sampling data range from 3 to 19 (1.0s - 9.5s) applies the abave formula.

x 100 > 2.0 [%]
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KX-21's action : (1) After the sequence for aspirated sample has completed, buiit-in printer prints
the data {the related data is printed as ***). System displays the error message
then enters the ready mode. The error is cleared.

(2} The count starting fevel for the sampling value is 30 fL.

i_Screen Display: Sampling Error

| Error Code

1
{
I
I WBC Sampling Error I
| "22301.00 [2] ¢-Display Priority) |
|
|
!
I

Error Occur | RBC Sampling Error
22302.00 (3]

I PLT Sampling Error
Iy 22303.0.0 [1]

Error Display
Analysis Disable

[ HELF key

“Halpe

Sampling Error has occurrecd.
Parametgr: WBC RBC PLT
Suspecisd a tlogped aperiure,
Execute clog ramovael sequence.
tf clog persiate,

prens [SELECT], then 3ke)[
iMaintenance} -> [Ctean Yranceducet) )
or dab with brush afte: (SELECT], select

[Maintenuncef -> {Draln TD Chambaer]
ERR CODE : JOXXX | X. X

1:Clog Remove 3:Cance)

1 key

log Removal Seque

ancehng
Clog Remaoval {Burn Quij
Water Supply

Main Screen
Analysis Able
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6.3.6.5 Sampling Error [RBC CCSD Noise Error]

6.3.6.6 Sampling Error [PLT CCSD Noise Error]

6.3.6.7 Sampling Error [WBC CCSD Noise Error]

Desgription : Overrun of A/D converter occurs.. Overflow of counter occurs. No clearing the
caunter is performed.

Function 1 System secures the counting procedure.

Check method : Judged by status register's contents in gate alley after completing counting.
KX-21's action : After all the sequence for the aspirated samples are completed, built-in printer

prints the data (the related data is printed as "*"). System displays the error
message then enters the ready mode. '
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|Error Code |
| _ 4
|WBC

22201.0.0 [2] ¢Display Priority)!
Irec I
| 2220200 (3] }

|PLT
22203.00 (1] |

Errar Oceur

Error Display
Analysis Disable

HELP key

sHelp»

Sempling Errar has cccurred.

ERR GODE: XXXXX.X X

3:Raturn

" 3 key
select

Main Screen
Analysis Able

KX-21 8/M 6-29 April 1998



6.3.6.8 HGB Error
Description : A/D converted HGB BLANK value or HGB sample value exceeds the preset limit.
Function : Systemn ensures that the HGB value is analyzed without any problem.

Check method : HGB error occurs when the A/D converted HGB BLANK value or HGB sample value
satisfies either of the following conditions.
Blank < 50
Blank > 10000
(Sample - Blank) < -50
{Sample - Blank) > 3600 -

KX-21's action : After the sequence for aspirated sample has combleted, built-in printer prints the

data {the related data is printed as "*"). System displays the error message then
enters the ready mode.
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| 3key

sefect

[Screen Display: HGB Error |
:Error Code :
f 22501.xxxXX ZZZZZ \
: XXXXX : HGB Converted value (backgrounx*
ex) 50 — 50
| zzzzz - HGB Converted value (sample) |
| ex) 4500 — 4500 '
Error Oceur
Error Display
Analysis Disable
l HELP key
sHelpe
Errof occurred during HGB snslysis.
Flow Call may ba dirty.
Clnln TO Chamber wifl bes purformed.

{1t will take apprex. 10 minvies.)

ERR CODE: XXX XX . X. X

1:Cleaning 3:Cancel

1 key

Clean Transducer Sequenc;

eCilean Transducer » FP%
| Ready

3 key

KX-21 8M

select

Pour CELLGLEAN In transduger chamber

and pres
It will ta

Cye
Dat

5 START awltch.
ke apprex. 15 min.

la No. after cleaning XXX XX X
s last serviced gyii2r 1

3:Cancal

!

Main Screen
Analysis Able
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6.3.6.9 WBC Aperture Clog

Description : The WBC transducer aperture has clegging.
Function : System secures the WBC analysis.

Check method : System monitors the A/D converted value of the clogging signal from the both
electrodes at the transducer, and checks the value is within the foliowing range.
Also, verify the sampling data at the completion of the counting is within the
following range.

During Auto Rinsing: For 0.5 seconds hefore completion of the background
check on the auto rinse, system monitors clogging rate.
Clogging rate: C<120
C =3.333 x 10 x D x 5.05/256

-2.961 x Tap? x 102

+3.376 x T

-6.590x 10 ‘
C.: Clogging Rate (integrai value, round to decimal point)
D: A/D converted value of the clogging voltage
TTo: Detector block temperature (**.*°C)

During analysis: Se: Mean value of the three sampling data before the gate OFF
SH: Mean value of the sampling data3 ~ 19 (1.0s ~ 9.5 5)
Se/SH 2 0.5

Sampling datan:  number of the sampling data between
(n-1)/2andn2

Sampling data 3: number of the sampiing data between
1.0sand 1.5s.

Sampling data 19: number of the sampling data between
90sand9.5s.

KX-21's action : After all the sequences for the aspirated samples are completed, the system enters
the ready mode. All the related data are masked.

6.3.6.10 RBC Aperture Clog
Description . The RBC transducer aperture has clogging.
Function : System secures the RBC analysis.

Check method : System monitors the A/D converted value of the clogging signal from the both
electrodes at the transducer, and checks the value is within the following range.
Also, verify the sampling data at the completion of the counting is within the
following range.

During Auto Rinsing: For 0.5 seconds before completion of the background
check on the auto rinse, system monitors clogging rate.
Clogging rate: C <120
C=3.333x10x D x5.05/256

~2.961 x Tw? x 102

+3.376 x T

—-6.590x 10
C: Ciogging Rate (integral value, round to decimal point)
D: A/D converted value of the clogging voltage
Tro: Detector block temperature (**.*°C)

During analysis: Se: Mean value of the three sampling data before the gate OFF
S : Mean value of the sampling data 3 ~ 19 (1.0s ~ 9.5 g)
SE/SH 2 0.5
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KX-21's action : After ali the sequences for the aspirated samples are completed, the system enters
the ready mode. All the refated data are masked.

Ecreen Display: WBC Aparture Clag]
RBC Aparture Ciog l

C Clo)% (
| 22104 XXXXX.0

RBC Clog |
1722109 Sxxxx.0 |

en Auto Rinsing

| XXXXX : Clot # when error occurrqd
ex) 105% — 1050

IWhan Analyzing

l | Xxxxx: |

e — — b i — —

|Error Code

Efror Occur

Error Display
Analysis Disable

lHELP key

“Halp+

Clog in the spaarture

FParsmeter. WBC RBC

EI-Exabutc ¢clag removal sequence, 3k
(2}
1f clog parsists, y
pteass (SELECT]. then setect

[Maintenance] -> [Clean Tranceducer)

or dab with brush efter [SELECT],

[Maintenance{ -> [Drain TD Chambar]
ERR CODE: XXXXX.X. X

1:Clog Ramovae 3.:Cancel

1 key

log Remaoval Sequen

Canceling
Clog Remeval {Bumn Out]
Water Supply

Main Screen
Analysis Able
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6.3.6.11

Description
Function

Check method

KX-21's action

KX-21 SM

Analysis Error {[WBC/HGB Error (Tri-modal Particle)]

: Tri-modal particle size distribution cannot be correctly divided.

: System monitors the faked lyse reagent.

: System verifies that the number of cases when the tri-modal particle size cannot be

correctly counted is fess than 10 consecutively. (Error occurs when 11 or more
abnormal tri-modal samples are counted consecutively.)

: The massage [Analysis Error] is displayed and the alaim sounds. . The message

remains displayed until the error Is recovered or the power is turmed OFF. There
are two types of the data display method.
(1) Level 1:  All the tri-modal data are displayed as “___._".

(2) Level 2:  * (low reliability mark) is attached to the obtained bi-moda! data and
the tri-modal data not analyzed automatically are displayed as “
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F_________ﬁ

|Screen Display: Analysis Error

]
IErrc;r Code Il
|22605.0,0 I
L L __» B N _ N K __N N N ]} J

Error Ocour

Error Display
Analysis Disable

HELP key

*Halps»

WBC/HGB Analysis Error

ERR CODE: XXXXX. X. X

3:Return
3 key
select
y
Main Screen
Analysis Able
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6.3.6.12

Description
Function

. Check method
KX-21's action

Analysis Error [Detect Sensitivity Error (Electrical Conductivity)]
: Electrical conductivity gets out of the control limit.
: System menitors the faked diiuent.
. System verifies that the clogging rate {C) is within the range of (80 < C <125).

: The message [Analysis Error] is displayed and the alarm sounds. The message

remains displayed until the error is recovered or the power is turned OFF. There
are two types of the data display method.

(1) Level 1:  HCT and MCV data are displayed as*_____".

(2) Level 2: * (Iow reliability mark) is attached to the e HCT and MCV data.

@ NOTE: During Shutdown sequence, [RBC Aperture Clog] occurs at the same time.

KX-21 M
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|.S—cre';'n3i;ﬁarﬁal-y-si:EE|
=Error Code

122606 . XXXXX.0

i XXXXX . Conductivity i
ex) 13.1 = 131
L

Error Qcour

Ercor Display
Analysis Disable

l HELP key

«Holp~

Abnormal detection sensitivily

ERR CODE: XXXXX. X.X

3:Raturn

3 key
select

Main Screen
Analysis Abie
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6.3.7 Memory

6.3.7.1

Description
Function

Check method

KX-21's action

6.3.7.2
Description
Function

Check method

KX-21's action

KX-21 M

Memory Error [RAM Error]

: The main CPU detects an error fo access the RAM (Random Access Memory).

: System ensures that the main CFU accesses the RAM without any problem.

: System writes test data to a certain address at power-on, and checks whether the
same data is read iater. System repeats the same check procedure sequentially for
every RAM address.

: System stops the operation immediately. The error is reset by turning OFF the
power switch.

Memory Error [ROM Error]

: The main CPU detects an error to read data from ROM (Read Only Memory).

: Systemn ensures that the main CPU reads the program from the ROM correctly.

: Bystem perlorms a ROM checksum (reads data from the entire area, calculates the
total, and finds the 8 low order bits). Then, system checks that the value matches
the checksum value stored in the ROM.

1 System stops the operation immediately. The error is reset by turning OFF the
power switch.
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KX-21 S/M

|Screen Display: Memaory Error

lErrur Cote

| RAM Error

Error Oceur
{when the power turned ONJ

32105.0.0

ROM Error

aHalpe

RAM aerror cecurred.

Turn CGFF then ON the power.

ERR CODE; XXXXX. X, X

* Alarm doesn't stop
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6.3.7.3 Setup Data Error

Description : The main CPU detects an error to read data from EEPROM (Electric Erasable
Programmable Read Only Memory).

Function : System ensures that setting values are written and read correctly.

Check method : System performs a checksum in a data area and compares the calculated value with
the checksum value stored in the EEPROM.

KX-21's action : System initializes the mismatched value of the data area to the factory default
values. The data areas are separated as shown below.
- Bloek 1: User setting value .
- Block 10: Production service setting value

}Screen Display: Set Value Error

1
| |
l‘Em:;r Code |
] 32106.XXXXX.0 }
I XXXXX : Error Block I
| ex) Block1 — 1 |

wall

e e e e e e e e e e

Error Qccur Block 1 : Stored Data
QC data, and

User setting values

A
*Helps cHalpe

Memory error gocurred.

+ Stored data, and 1___&_ If this aperation ls petformad,

*» QC data
« Stored data
+» QC dala ang
« Usar satllng value
m w|tl be repaired. 2ke¥
Repeairing may end incomplele. witl be inltiaiized.

[ZI Deieting filea and intitatizing.

ERR CODE:XXXXX.X.X

1:Rapairing 2:initlalize Are you OK to initialize them? Yes [IEJN] |
1 key Yes
Repare Initialize

[

Turn OFF then ON the power.

KX-21 M 6-40 April 1998



Error Occur

|Err0r Caode

lSZ‘:OG.XXXXX.O

| YOOOK - Error Block
ex) Block10 — 10
l Block 1and 10— 11§

Biock 1 : Stored Data
QC data, and

User setting values

Block 10 : Faciory, Service
Setting values

*+Helpe

RAM error occurrad.

Turn OFF then ON ths power.

ERR CODE: XXXXX. X. X

Kx-21 S/iM

+ Alarm doesn't stop
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6.3.7.4 Print Error

Description : The main CPU detects an emor in the data output program and data cannot be
printed on the Data Printer.

Function : System ensures that data is printed correctly on the Data Printer.
Check method : System checks whether the work memory can be reserved for printing the data.

KX-21's action : Subsequent operations are disabled. The error is reset by tuming OFF the power
switch.
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Error Qcour

L 4

Errbr Display

3 key

Analysis Disable

Iscreen Display: Print Exrof

|
IError Code
f32301.00

|

l HELP key

*Hoips

Error on Built-in Printer

§§‘§Q; m Preoss 1o return the screen.

and print again.

press [SELECT], then
[Pariph. Settings]
ERR CODE: AXXXX, X . X

EI Stop printing on built-In printer

To make built-in printer on-line,

1:Raturn 3:8§top Output|

1 key

KX-21 /M

r

Cancel Printer
Connection

Clear Printer Buffer

Main Screen
Analysis Able
(Printer is usable)

Main Screen
Analysis Able
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6.3.8 External Output

6.3.8.1 HOST Comm. Error

Description : The communication with Host Computer is failed. The analysis result cannot be
transmitted to HOST. There are three type of HOST communication errors (Offline,
Time Out, NAK Retry).

Function : System ensures that data is transferred to the host computer without any error.
Check method : System checks that the communication with Host Computer is succeeded,

KX-21's action : Systern waits for an instruction from the operator. .

Retry:  Datais transferred again. ¥ system received an ACK, system returns
fo the ready mode. i system received a NAK again, the same error is
issued. '

Cancel: System stops transferring data. System disables the host connection
setting and retums to the ready mode. (Data will not be transterred to
the host computer until the setting is changed.)

KX-21 SM 6-44 April 1998



Error Oceour

y

Main Screen

Error Display
Analysis Disable

|Screen Display: Host Comm. Error

I
|
|Off-line

33102.0.0
ACK Time Qut Error
3310300

INAK Retry Error
| 33106.0.0

l

Either of "Off-line", "ACK Time Out
lError or "NAK Retry Error" is displaye
Jbetween * and*.

— —— —— A — — — — i e

Error Code

— i — e — o — ——— — — ——

J KELP key

*Helps

Haat Cutput Errar

sefect r
Check Host Condition

Retrias to transmit {0 Haet

Stop tranamitting to Host
3 key
press [SELECT], then
[Periph, Settings]

ERR CODE: XXXXX.X.X

*»Host ACK Time Qut Error

To make Host Computer an-line,

{:Rea-gsanding

3:8top Qulput

1 key

Cancel Host
Connection

y

Main Screen

Analysis Able
(Host unable to use)

KX-21 S/M

Host Re-sending

Main Screen
Analysis Able

6-45
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6.3.9

6.3.9.1

Description

Function

Check method

KX-21's action

6.3.9.2

Description

Function

Check rne_thod

KX-21's action

KX-21 SM

QcC

QC Error [L-J Control Error]

: The main CPU detacts a situation that an L-J controf error occurred.

: System ensures that the main unit is under the quality control and the data has

been out of the control limits.

: Statistically performs quatity control using the weighted data of nomnal samples as

the control data. If the data is not within the control limit, it is assumed to be the L-J
control error. : :

: After all the sequences for the aspirated samples are completed, the system enters '

the ready mode. The analysis data is eftective.

QC Error [X Control Errot]

: The main CPU delects a situation that an _)? control error occutred.

: System ensures that the main unit is under the quality control and the data has

been out of the controi limits.

. Statistically performs quality control using the average of control blood data of

analyzed twice in a row as the control data. i the data is not within the control limit, it
is assumed to be the X control error.

: After all the sequences for the aspirated samples are compieted, the system enters

the ready mode. The analysis data is effective.
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KX-21 &5/M

Error QOcour

y

QC Screen

Error Display
Analysis Able

l HELP key

«Halpae

QC data fails out of control limits.

ERR CODE: XXXXX.X. X

3:Return

3 key

QC Screen
Analysis Able

6-47

|L-J Control Error Code

:41101.0.0

|i Control Error Code

141201.0.0
L

— — — — ———  ——— —— —
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6.3.9.3 Calibration Error
Description : The calibration is performed with much change in values by once.
Function : System ensures that the calibration cannot be performed more than specified.

Check method : System checks the ermor when the calibration change between new and old
exceeds 5% or the calibration change exceeds from 80% to 120%.

KX-21's action : When the ermor occurs, the alarm sounds and the input setting value becomes
ineffective.
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Error Occur

Calibration Screen

3 key
T select

KX-21 S/M

h

Error Display
Analysis Able

HELP key

sHa lp=

Caiibretion value is out range.

It error persists,

« Calib, factor is out of B0% - 120%

ERR CODE: XXXXX.X. X

o >=5% difference from the Jaat calib.

3:Return

6-49

=1

'Screen Display:

| Calibration Error |

|
| Error Cade |
|41 801.0.0 ' |

_—_——_—“_J
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6.3.10

6.3.10.1

Description

Function

Check method

KX-21's action

KX-21 SM

Maintenance

Clean SRV

: The main CPU detects a situation that the cycle counter reaches the preset value.
It is the time to clean the SRV.

: System alerts the operator 1o clean the SRV,

: System checks cycle count at power ON. When the SRV cycle count reaches
7500 or passes 3 months, this message is printed on the built-in printer, The cycle
count increments by 1 for every execution of analysis sequence.

: System only print the message and could be operate the system as usual. The
cycle count can be reset on the select menu in the maintenance mode.
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3 key

Error Ocecur
(when the power turned ON

1 Help+

«Scheduted Mainte .«

select

Clean the SRV,

Reset the cycle cauntar for SRV,
and yoeu can trun OFF the power.

Continus 1o stari up.
SRV cycle counter will noi be raset.

Cycle No. after cleaning. XXXXXX
Date fast serviced 87/121 1

1:Cileaning 3:Cancael

1 key

Clear SRV Cycle Counter

«Clean SRV

SRV cycle counter will be resetA8

Turn OFF the powsr,

> Start up Sequence

KX-21 SM

Ready

6-51

I’é&?ée? Display: Clean SRY

| |
|Exror Code |

A |

}55101.0.0
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6.3.10.2 Clean W. Chamber (Clean Waste Chamber.)

Description : The main CPU detects a situation that the cycle counter reaches the preset value.
It is the time to clean the waste chamber.

Functicn : System alerts the operator to clean the waste chamber.
Check method : System checks cycle count at power ON. When the waste chamber cycle count
reaches 2500 or passes a month, this message is printed on the built-in printer.

The cycle count increments by 1 for every execution of analysis sequence.

KX-21's action : System only print the message and could be operate the systém as usual. The
cycle count can be reset on the select menu in the maintenance mode.

KX-21 S/M 6-52 Aprit 1998



| Clean W. Chamber :
=Error Code |

l
[51103.0.0 |

Error Occur
{when the power turnad ONj

]

sSchaduled Mainte.»

3 key Clean the Waste Chamber.
select It will taks approx. 15 minytes.

Cycle No. alter cleaning. XXXAXX
Date tast serviced 87 /127 1

1:Cieaning 3:Cancsl

1 key

Clean W. Chamber Sequencve

I-CIuan W. Chambers [wleDeEwleis I
Raady

3k8y Pout CELLCLEAN in transducer chamber
selact it wiil take approx. 15 minutes.

Cyclea No. after cleaning. XXXXXX
Date jast serviced 877121 1

3:Cancal

Start up Sequence

}

Ready
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6.3.10.3 Clean Transducer

Description : The main CPU detec!s a situation that the cycle counter reaches the preset value.
It is the time to clean the transducer.

Function : System alerts the operator to clean the transducer.

Check method : System checks cycle count at power ON. When the transducer cycle count
reaches 2500 or passes a month, this message is printed on the built-in printer,
The cycle count increments by 1 for every execution of analysis sequence.

KX-21's action : System only print the message and could be operate the system as usual. The
cycle count can be reset on the select menu in the maintenance mode.
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|Screen Display: Clean Transduce

!
| |

lErmr Code |
161105.0.0
Error Occur
{when the power turned ON)
*Schaduled Mainte.«
3key Claean the Transducer.
se[ect It will take approx. 10 minutes.
Cycle No. after cleaning. XXXXXX
Date last serviced grf127 1
1:Cleaning 3:Cancel
1 key '
Clean Transducer Sequencg

3 key

select

»Clean Transducers >
Ready

Pour CELLCLEAN in transducger
and press START switch.
It-will take approx. 15 minutas

Cycle No. aftar cleaning.
Date fast sarviced

.

ar/i12+

chamber

XRRKKX

‘3:Cancel

KX-21 S/M

» ~ Start up Sequence

v

Ready

§-55
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Detector Block

Detector]
Unit Unit Unit

Assombly
Mo. 37

F

HaGs WBC || RBO
[ Datactor Thermiator

NO. 2384{140. s

’.J

Chamber Unit

3
—Bd

For Waste  For Diuent

Dﬁﬂo. o4 Dﬂ dﬂ &

HGB WBC RBC

A L1 ] Gl

Outiide
oFin 4Pins  APins M Tame.

Wevslonm)
i

MO, 2387

el

Rinse Mechanism
— | B )
I I u;; 1741

Valve Unit

47

Ji4

B
hl
PEE]

e
l JT l

Qutput
;

‘uo.mof“_ SVv1 - Sv21

HOST

ety _.E] 12v §E H_‘.
. ElE, Gontrol
Analog Board Digital Board z on
ﬂ_l _H 2 NO. 2308 LD
- 320 x 240
‘Canneckor Ex Production Jig ND‘%
- Panel
—l‘ .—-’ ‘ Keyboard
@ E] Inverter g 14
Bk I
Fan Assembly No. 19 =

KX-21 Wiring Diagram
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SVs

Mv2-1
IKI CELLPACK
: (o
¢ lcenpack]
! | Chanber '
sv1 : T B T ey O S B ;
V11 ; : ‘ 31
t 1 :
| | Pl AT :
' : . :
. SVIE ' :
M E cosws dodxL150K M2z :‘ :
': § /7 : E
3 - A E !
' sodnis : H
, A 2 A O i
TTTYTYTT V1)
,
'
1
: L
MV12-1
T
= sva
POSHLA “];[s_a,‘} e
Cup -
w%[ﬂzx svi2
ASP Pipatta -
Mixing 73 82 Mvg-2 MVE1 N3
i MVE-1 e = B
A = i
VTt W) MV7-2 [_‘l_@
o q%.h]g;za sV6 ﬂ%ﬂﬂﬂ
» Mv13 WBCHGE DP STAOMATOLYSER
ABC OF WH DP
weoo
Regulator Section LSRG
WH Bottle
V6 Asp. D monn o b [A] Revised March 1999 KX-21 Hydraulic Diagram
WE Asp. DP Dilution Asp, PP By TB 9 2003

KX-21 S
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Wring Cord NO.2388

H

KX-21 8M

o i M o s | e

Wadng Gord NO.Z370

FAN shouk! be instalied on the chaasis main unit

———————— PCB NO.4087
FAN
l {
| 1 P[] pevio p
' ‘ > 7] 8| DC+100V
l { - A,ar*"-"ﬂf £ GND(DC+100V)
- IR 4
| ! black{ 4 Tg 3|DC+1sv
" ertrg | 2 boerd
| | 5 5-o~o-'.“-3—L‘__L———- DCx 15V 2] GND(DCE15Y)
l : | m?— : FII A
Inlaok oy r__
L N A6 7
——————— - Sisle DG4 24V 1) DC+24V  For Printer board
Transtormer Power PT-094 F8 7] GND{+24V)
3
(B38-Xr
greanysiiow | 42
P J_ o 1AV
- ™ [ 117V M= ."QBV_E HLE,_, =1 AC100V or Clog removal
- {B2B-XH-A)
brown| 100V o ?;sv onar et Fe A ! J75 7] AC100V
I l 212 o 516l AC10ov o Preumatc unit
ov 11} | 5[5
| :t N (o) = 4[4
}  1G.¥jerwnoe L13 T
it 00V yorey | (mEE
11
ML oy jow (6B XA ST BTNT] o
il |walstler mg‘- 1 E
o y :
2
B : : 25.0V| brows g,ﬁ ok X
B I ] EgééForconbnningmay £
1418 Il ov__|uown DC+6V x
38— il 100V (e GND{+5V) VS$158-5
f Whtbiod o L] ! ov For dighal board 3 158-
| L] L d or printer board {XHP-7)
(ELP-08Y) (ELF-08V) {m}
DC+12V
GND{DC+12V) :' v550B-12
(P BN}

Nute) Transtormer Power PT-084 Is used as Transformer

KX-21 Power Supply Unit (100V) Diagram
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FAN should be instalied on the chassis main unit

________ PCB NOQ.4087
) FAN i
| |  popvH) ’—— DC+100V P
| ) : 1 T 8] DC+100V
| f 2}l 5| GND{DC+100V)
2 5[ 5o~ FE— 4
I ( e L1 = + 3[DCHISY  ForAngiog board
| | crmpe 112 ""°"_L___l DC:15V 2] RO 15V
_______ | . fod ) mm Lk = 11{DC-15v
[T 7 “runsnaces 7 ok gl {B6P-AH]
8 Kt ,
| | L= "J e (1L DC+24V 1 gﬁ;}eﬁi For Printer board
| | Transformar Power PT-085 Fs 2 (+24v)
| Nolsa‘Flha)r | (aaa-mz}
{SSE-005
rewnvpslion —
| | 1] AC100V
| T2 @&M I }» — 108V 2iacigoy  For Clog removal
T~ T4 E i -I Lﬁ%— (azB-
| g T~ g '| " oV F8 st J5
, bae | 220V 16.5V 7| 7] AC100V
; 5 : : 111 — oo 58] AG1goy T oF Preumatc unit
| g ! w22ty | i :{ . @3P-VH) | L*; :
15,5y craroe 33
lm Kol blus ] | " 300V | orey L_ﬂz 2 [}
Ja i
I | L ov (@SB N[BT ]~ (&Te-vi h
l { i = ool g
| : 3 g
| | 1N 35 & §
' l 25 DY) trown E =
| [ ’ [ SE & For controlling relay g
| : : : o = GNDESY) VS15B-5 E
[ | l For digial board
] - [ oV |ow For prinier board OtHR-1)
% DOH2V ’:
: GNB}DmtzV) :] V550B-12 E
E {XHP.5N)
g Nota) Transformer Powsr PT-095 is used as Transformer

KX-21 Power Supply Unit (200V) Diagras
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[Pre-Diluted Mode Analysis Sequence|

Basic Sequence

'Whole Blood Mode Analysis sequence |

Basic Sequence
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0.2s ON 0.2s OFF
2. Sequence stop available on Service Mode

OMATOLYSER-WH.

It is recognized as an error after the float switch is
erations are performed using

turned OFF (lower), approximately 95

Operation of SV9~11 (for Mixing)
3.

op

STR

NOTE) 1.

@ STROMATOLYSESR-WH Volume Check
@ Detector Block Temperature Check

® Clog Monitor Check

KX-21 SM



| Initial Start-Up Sequence |

£ Wit Float OFF (up} + 0.5 sec (Max 7s)

|| Blank

- 8 B 8% 8

unload Pu Power up 31 start-up operation
—megeo) |11 T T T T T T
SV iNo. Function T Y ":::"" . HEREY HRRT
1 | Waste Chamber Drain ' ' P
A7, NI
2 | Replenish CELLPACK /’ 7 / ............
3 | CELLPACK Chamber pressure Switch
Rinse Cup Drain !
4 | STROMATOLYSER-WH Dispense Controf |
5 |Detector Block MV Drive '
RBC Dilution DP Drive
6 | RBC Di. DP Dispense + Asp. Line Swich
7 |WB - PD Mode Dil. Line Switch
‘WBC/HGB DAL « Lysae. DP Drive
8 | WBC/MHGS Dit DP Diap. « Asp. ine Switch
STROMATOLYSER-WH DP Disp. - Asp. line Switch
9 | WBC TD Chamber Air Mix
10 |RBC TD Chamber Air Mix
11 {Mix Chamber Air Mix
Replenish Detergent into Rinse
12 Sﬂe External ggse o
13 | Mix Chamber Drain
14 RBC TD Chamber Drain
WBC TD Chamber Drain b Lk H L
15 | HGB Cell Drain : RS Pl
T T ﬁ
16 [SRVTurn  [LEiDEREEpR R ' ?W
17 | RBC Charging A EEEREs IF
18 |PD Mode Diluted Sample Asp.DP | ! : i
19 | Replenish Detergentto Sample AspLine | | | ;
20 |WBMode WB Asp.DP | |
o1 | Detector Block DPfor counting) Drive :
Create Air Gap .
Pneumatic Unit
STM| Rinse Cup

1 Completed when each pressure reaches the lowest pressure.

%2 0.2 Sec ON 0.2 sec OFF, repeat until 0.5 kg/cm2 reaches 0.3 kg/cm?2 or lower. (Max.20 times)

Replace - Replenish Lyse-Reagent
(STROMATOLYSER-WH) Sequence

Time(Sec) || !
5V o, Function :

Waste Chamber Drain
Replenish CELLPACK

STROMATOLYSER-WH Dispense Control|  :

=

1| Atter this, Auto Rinse «

| Auto Rinse Sequence]

Auto Rinsel Auto Rinse2

SV NO.

Time(Sec) | ! 11111

Function

ARRRRERRRRRN

llll'llll]llll[llll!llll'l!ll’llll]l]ll’l

b

Waste Chamber Drain)

Replenish CELLPACK

CELLPACK Chamber pressure Switch
Hinse Cup Drain

STROMATOLYSER-WH Disp. Control| | :

Detector Block MV Drive

RBC Dilution DP Drive
RBC Di. DP Dispense - Asp. Line Switch

WB + PD Mode Dil. Line Switch

WB(/HGSB Dil. - Lyse. DP Drive H
WBCL/HGS Dil, DP Disp. « Asp. line Switch h
‘STROMATOLYSER-WH DP Disp. * Asp. fine Swiich |

L - T - - O I - I T Y I - T B

WBC TD Chamber Air Mix

-
o

RBC TD Chamber Air Mix

-
u—y

Mix Chamber Air Mix

-
N

Replenish Detergent into Rinse Cu
Extemal R:gng P

—
w

Mix Chamber Drain

-t
>

RBC TD Chamber Drain
WBC TD Chamber Drain

—
o

HGB Cell Drain

-
-]

SRV Turn

-
-~

RBC charging

-
[+

PD Mode Diluted Sample Asp.DP| |

—
©

Replerish Deergentto Sample AspLine| | | | | |

N
[~

WB Mode WB Asp. DP

N
-t

Detector Block DF{for counting) Drive| |
Create Air Gap ;

Burn (Aperture AC 100V) *

ST™

Rinse Cup

B g 88

o 8

3%1 When Shut Down, Auto Rinse 2 operates 1 time after initial Start-Up Sequence.
3%2 This is performed in every sequence except 3% 1 sequence.
Note) 1. Normal Auto Rinse sequence is Auto Rinse1—Auto Rinse2—Auto Rinse2.
2. Operation of SV9~11 (for Mixing) is 0.2sec ON 0.2sec OFF.

Replemsh Dilution (CELLPACK)
Sequence

]’IIIIIIIIIIIH

'Eqror if tumed
| \Float OFF + 0.58

SV No,

Time(Sec)
Function

R

2

Replenish CELLPACK

E",mwammh.m

ON during

RBC Dil. DP Drive o
RBC Dil. DP Disp. * Asp. Line Switch | :
'WBC/HGB Di. » Lyse. DP Drive ot
WEC/HGS Dil, DP Disp. - Asp. ke Switch N

STROMATOLYSER-WH DP Disp. - Asp.bno Switch | , |

WBC TD Chamber Air Mix

RBC TD Chamber Air Mix

RBC 1D Chamber Drain 37/
WBC TD Chamber Drain

KX-21 s/m

0 |, iea N

10
14

After this, Auto Rinse - Blank
Check starts

SYM|{ ECR KO.

SERIAL NO.

398G038

A

A1559-.

After this, Auto Rinse - Blank
Check starts

Waste Chamber Drain Sequence

Time(Sec) |::::!
Function EEE

1 | Waste Chamber Drain

SV No.

KX-21 Timing Chart (2/7)

Revised Sep. 98 [A}
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PU Timer Sequence

Prepare for PU OFF 1 PU Starting-up %1

Resume 1 %2 - iResume 2 X3

“Time (sec)

l!lllllll’

II[]([III]_I_|II|[1II

SV NO.

Function

TErPHity
:':'::::: ::::‘:::EA”‘::EEEi'ffff“"“:" 0: 5.1

Drain Waste Chamber
(Switch Pressure/Drive PV)

Replenish CELLPACK

CELLPACK Chamber Pressure
Drain Rinse Cup{Drive PV}

AR

oat OFF(up)

: Fm‘OFF(up)ooéuc(MAx7) 128
- Emor oow's'becummoumﬂsuc- y

L +0.Ssec(Max75)

STROMATOLYSER-WH Dispense
Contol

Detector Block MV{for supplying water)%g

Drive RBC DP FEEE
Dispense RBC Dilution-Swilch Asp.Line * @ © :

Swm:h WB +PD Mode Dil. Line | © 1 :

WECMGB DN, Lyse OP
Dlsp WBC/HGE Dil.DP-Switch Asp.Line

Vi NI~ lWiN| =

isp. STROMATOLYSER-WHDP - Switch Asp.Lis )
WBC TD Chamber Air Mix i

RBC TD Chamber Air Mix

e
o

-
-

Mixing Chamber Air Mix

Replenish Detergent into Rinse Cup | @ : :

12 SRV External Rinse
13 | Drain Mixing Chamber | TP i) il prriiaian) o prir i it nt it ity
14| B ee T Coamiar
15 | Drain HGB Cell 3 5 3 3 ¥
16 | SRV Tum
17 | RBC Charging
18 | PD Mode Dil. Sample Asp.DP | : : tiiid
19 | Fill Rinse Reagent in Sample Asp.Line
20 |WBModeWBASp.DF | 1 L i [Tl Dnninnnn e e I eis -
21 8?:%% ?Ié::l; DP(for counting) o
Pneumatic Unit DL | P, e P e e e e P
o | It e
STM| Rinse Cup 300 |-
. 200 |-
w00 |-
0 -
Note) 1.Mode Switch Sequence always 6perates %1 Completed when each pressure reaches the lowest level.
after PU Starting-Up,Resume t and Resume 2. %2 ON only when PU OFF for more than three hours.
2.0Operation of SV9~11(for Mixing) is 0.2sec ON 0.2sec OFF. 3%3 ON only when PU OFF for less than three hours.
%4 0.2sec ON 0.2sec OFF ,repeat untnl 0.5kg/cm?2 reaches 0.3kg/cmz or lower.(Max 20 tlmes)
S#] ECR NO. | SERIAL NO,
Al 3986038 | a1559-
-~ KX-21 Timing Chart (3/7)
Revised Sep. 98 @
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soc ON when CELLPACK Ghamber

Xt 0.2sec ON 0.2sec OFF repeat until 0.5kg/cme reaches 0.3kg/cm2 or lower.(Max 20 times)

870 1so| | | 95| || fréel | |fres] | |13 | i

Shut Down (First Half)
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Drain Waste Chamber
{Switch Pressure/Drive PV)
Repienish CELLPACK

Function
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Disp.WBC/HGB DILDP- Switch Asp.Line

¥sp. STHOMATOLYSER-WH DP-Switeh Asp.Lin
WBC TD Chamber Alr Mix
Drive Detactor Block DP({for counting)

Replenish Detergent into Rinse Cup
Creats Air Gap -
Preumatic Unit

CELLPACK Chamber Pressure

Drain Rinse Cup{Drive PV)

Dispensa RBC Dilution- Switch Asp.Line
SRV External Rinse

Replenish Detergent into Sample
Aspline

Detector Block MV
Switch WB-PD Mode Dil.Line

(for supplying water)
BDrive WBC/HGB Dil.- Lyse DP
Drain RBC TD Chamber
Drain WBC TD Chamber

Drive RBC DP

SV
NQ.
1

2

| Shut Down Sequense |

500
400
300
200
100
)
Note) 1. Operation of SV8~11(for Mixing)is 0.2sec ON 0.2sec OFF.

10 | RBC TD Chamber Alr Mix
13 | Draln Mixing Chamber

15 | OrainHGB Cet

16 [sAvTum

17 |RBC charging

18 | PD Made Dil.Sample Asp.OP
20 |wWB Mode WB Asp.OP

STM [Rinse Cup

3
5
6
7
8
9
11
12
14
19
21

Float OFF(up)
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KX-21 Timing Chart (4/7)

Float OFF{up)
+0.5sec{Max7s)

[
t
|

[

frH
LE
L

|
H
|

I

Liaa LI

LT
T
i
i

. WBC/HGB Dil.DP- Switch Asp.]

STROMATOLYSER-WH Dispense
Drive WBC/HGB DIL- Lyse DP

Contorol

WBC TD Chambar Alr Mix
Drain RBC TD Chamiver
Drain WBC TD Chamber

(Switch Pressure/Drive PV)
Replenish CELLPACK

Drive RBC DP

Function
Drain Waste Chamber

Disp.

Note) 1. Operation of SV9~10(for Mixing)is 0.2sec ON 0.2sec OFF.

10 | RBC TD Chamber Air Mix

15 |Drain HGB Cell

NO.
1
4
[
8

9
14

| Diaphragm Pump Test Sequence |

5| |als

IR

a5l 1]

Note) 1. Operation of SV8~10(for Mixing)is 0.2sec ON 0.2sec OFF.

0.2}

Time(sec)

WBC TD Chamber Air Mix
Drain RBC TD Chamber

Drain WBC TD Chamber

Function

10 | RBC TD Chamber Alr Mix

NO.
9
14

|Brush Cleaning Sequence]

SERIAL NO.
A1559-

| Mode Switch Sequence |

Function

Drain Waste Chamber

{Switch Pressure/Drive PV)

Replenish CELLPACK

CELLPACK Chamber Pressure

Drain Rinsa Cup(Drive PV}

STROMATOLYSER-WH Dispense

Contol

Detsctor Block MV(for supplying watst)

Drive ABC DP

Dispense RBC Dilution-Switch Asp.Line [ | |

Switch WB -PD Mode Dil. Line
WBC TD Chamber Alr Mix

Replenish Detargent into Rinsa
SRV Extemal Rinse d

Drain RBC TD Chamber
Drain WBC TD Chamber

Drive Detactor Biock DP(for counting)

Create Air Gap

sV
NO.

1

2

3

4

5

7

10 | RBC TD Chamber Air Mix

12

13 | Drain Mixing Chamber

14

15 |Drain HGB Celt

16 SRV Tum

18 | PDMode Di.Sample Asp.OP

Beplenish Detergent Into Sample
19 | ashiine P

20 | WB Mode WB Asp.DP

21

STH |Rinse Cup

S Operate only when WB mode is switched to PD Mode.

EER Operate only when DPmade is switched to WB Mode.

Note) 1. Operation of SV9~11{for Mixing) is 0.2sec ON 0.2sec OFF.

:S¥M| ECR NO.
JAJl 3986038

KX-21 SM




Sequences are suspended.

ning

Recovery Sequence when TD- Cleaning-

Brush Cleal

ARSI AR
Peoeaa

[TD Cleaning Sequence |

2800 ON 0.2900 OFF.

Note) 1. Opemtion of SV8~10(jor Mixing)is 0.

Removal Sequence|

Cl

[Waste Chamber Rinse Sequence|

A Pinne - Siank Chack 20908 sher ile.
10 0 anscniion by meny SEiecLIey do A0) Mart.

i $he ouacution Sus I8 AN GITOF MOV,

Dispansa ABC Dilvilon - Swiich AtpLine

Orive ARG DP

Nota) 1. Operation of SV9~10tior Mixing)ia 0.200c ON 0.2000 OFF,

!I‘ll![fl‘

L
i

CITITRTIYY TV Y

TITITTIY

TITTTYTITY

Iﬁ'l[lilm!l

TTTTTY

Time{sac)

| Megioniah CELLPACK
CELLPACK Chamber Prassure
Orain Rises Cup(Dave PV)

WEC TD Chamber Alr M

ge8Rs"

Minse Cup

3

7 | Switch WS < PD Mods DiLLine

10 ] REC TO Chamiset Al Mk

11

13 [Ovein Mining Chamber

1

15 |ominnosCe

16 |3RY Tum

17 |RSC Chaming.

18 7D Mode DE.Samwle Asp.OP

20 | W8 Mode W Asp.DP

Note) 1, Operation of SVB-11 {lar Mixing)is 0.2sec ON D.2sec OFF.

KX-21 Timing Chart (5/7)
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b

Sensitivity Measurement{WBC/RBC)

raparation

.

T red

Functlon

Drain Wasile Chamber

{Switch Prassure/Drive PV}
 Roplanish CELLPACK

Owain ASC TD Chamber

Desin WBC TD Chasnbr
Mising Chamber Alr Mix
Aapisnish Dulergwa inte Minse Cup
SAY Reiama) Rinee

Ovain AOC D Chamber

O WEC TD Chamber
Regienish Delergent i Semple
Asp.ine

Nate) 1. Oparsiion of SVE~10(lor Mixing)is 0.2sec ON 0.2sac OFF.

NO.

5

§  JWBC TD Chamber Alr Mix
10 | R8C YO Chamber Al i
14

9 | WAC TD Chasber Alr Mix
10 [ ABC TD Chambber Alr M.
11

12

13 | Ovain Miding Charmber
"

16 sV Tum

17 | mec chaming

18 [ PO Nade Di.Sarmpie A.OP
19

ST |Rinee Cup

[Sensitivity Adjustment(WBC/RBC)Sequence |

[Sensitivity Adjustment(PLT)Sequence|

7-11

KX-21 Timing Chart (6/7)

2, Oparation of 8V8~11(for Mixing)s 0.2sec ON 0.298C OFF.

Note) 1. Auto-Rines 2 oparaies when compieted.



Aeplenish Delergent inio Rinss Cup
SAY Baemal Nines

Crese Al Gap

Rinwe Cup

[Installation Sequence |

NO.

18 | PO Mode OF.Sample Asp.OP

20 |WS Mode W8 Asp.DF

[Depriming Sequence |

PP

Wiing Chamber Alr M

Dwpin RC TD Chamber
Druin WBC YO Chamber

§558e°

Rines Cup

7 | Swiich WB-PD Mode DiLine

§ [ WBC TD Chamber Alr Mk

10 | WBC TD Chasbr Alr ki

"

13 | Dvein Midng Chember

4

15 | onin HoB Cet

16 | SAV Tum

17 | mac Cherging

20 | wWe Mode WB Asp.0P

7-12
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