BSM-8800A
BSM-8800J
BSM-8800K

MU-881RA
MU-881RJ
MU-881RK

VD-881RA
VD-881RJ
VD-881RK

RY-881PA

AC-800PA
AC-800PJ
AR-800PA
AW-800PA
AP-800PA
AH-800PA
AE-800PA
AL-800PA
AP-851PA
AP-860PA
AG-800PA
AG-820PA
AG-830PA
ZR-800P
ZB-810PK
ZB-820PK
ZB-821PK
ZB-860PK

0634-000148F

Life Scope 14
BEDSIDE MONITOR

BSM-8800



Section 1
1-1
1-2
1-3

1-5

1-6
1-7

1-9

1-10

CONTENTS

Introduction .............................. 1.1
General ........... .. e 1.1
Specifications .............i i i 1.2
Panel Explanation .......... ... .o i i it 1.9
1-3-1 Bedside Monitor, BSM8800 .............ccuvveun.... 1.9
1-3-2 Main Unit, MU-881R ...................cccovvenn. 1.10
1-3-3 Keypad, RY-881PA ... ... ... ... .. i 1.11
1-3-4 Remote Control, RY-001PK ........................ 1.12
1-3-5 Display Unit, VD-881R ............ccciiviivinnn.. 1.13
Composition .........cciiiiiiiiiii i i e 1.14
1-4-1 MainUnit ... ... .. it 1.14
1-4-2 DisplayUnit ...t 1.15
1-4-3 Keypad ....coiiiiiiii i i e 1.15
1-4-4 Head Amplifiers ......... ...ttt 1.16
1-4-5 BlankModule ..........ccoiiiiiiiiiiii 1.17
1-4-6 ExtensionBoard .............. ...l 1.17
Location ........coiiuuiiiiiiiiiii i i e 1.18
1-5-1 MainUnit, MU-881R ...................ciivivnnn. 1.18
1-5-2 Display Unit, VD-881R ........................... 1.19
SystemBlock ........ ... .. 1.20
Signal Flow ......iiiiiiiiiiiii ittt 1.22
1-7-1 General ...t 1.22
1-7-2 InputSignalFlow ..............c.ccciiiiiiiinneann. 1.24
1-7-3 CalibrationSignalFlow ........................... 1.25
1-7-4 OutputSignalFlow ................... ... ..., 1.27
1-7-5 VideoSignalFlow ...................cciiiiinn... 1.28
1-7-6  SoundSignalFlow ....................cciii.... 1.29
ConnectionDiagram ............ ...ttt 1.30
1-8-1 MainUnit, MU-881R ...............ccciiiivn.... 1.30
1-8-2 Display Unit, VD-881R ..................ccoiintt. 1.30
Power System Diagram ................... ... .ciiiinn... 1.31
1-9-1 MainUnit, MU-881R ................cciiiinnnn... 1.31
1-9-2 DisplayUnit, VD-881R ..............cciiiininnn... 1.31
Related Instruments Conneetion .......................... 1.32

C1



c2

Section 2
2-1

2-2

Section 3
3-1

3-2

Signal List ................................. 2.C1
Main Unit, MU-881R ..........cotiiiiiiiiiieniennnennn. 2.1
2-1-1 COM3Board, UP-0563 ...............ciiiiinn.nn. 2.1
2-1-2 DPUBoard, UP-0670 ...........ccciiiiiieinnnnnnn. 2.3
2-1-3 CRTCBoard, UP-0795 ............ciiiiiieninnnnnn. 2.7
2-1-4 T/OBoard, UP-0797 ....... ..ot 2.13
2-1-5 UR-3027,CPUBoard ...........cooviiivinneeennn. 2.16
Keypad, RY-881PA ............. it 2.19
2-2-1 CONSOLE Board, UR-3025 ............ccccvvunn.. 2.19
Display Unit, VD-88IR ... \uerineeneeneeannanenns. 2.20
2-3-1 OPERATION CONTROL Board, UP-0801 .......... 2.20
2-3-2 OPERATION (VR) Board, UP-0802 ................ 2.21
Circuit Description ........................ 3.1
JA-DPU Analog Signal Processor ................ccccoon... 3.1
3-1-1 Electrocardiogram (ECG) Signal .................... 31
3-1-2 RespirationSignal ............ ... 3.1
3-1-3 BloodPressureSignal ................... ..., 3.2
3-1-4 Cardiac Output (CO)Signal ........................ 3.2
3-1-5 TemperatureSignal ................ ... . 3.2
MainUnit, MU-881R ..ottt iiieennnnn 3.3
3-2-1 COM3Board, UP-0563 ...............ccciivivennn. 3.3
@ General ............. i 3.3
@ Decoder ..........oiiiiiii e 3.3
@ Global Memory & Control Circuit ............... 3.6
@ CNSInterface ..........coviiiiiinieinnnnnnnn. 3.9
€ Delayed ECG Waveform(MDW) Generator ...... 3.15
€ WDT/LED/SWCircuit ...........ccovvvvvn.... 3.16
€ WSInterface ..............ccciiiiiiiiennnn... 3.18
3-2-2 Power Transformer Unit, SC-018R ................. 3.23
@ General ............ ... i 3.23
€ +5.1VRegulatingCircuit ..................... 3.25

€ +5VB Regulating Circuit With Overvoltage
Protector ........ ... ... i 3.28
@ Overheat Protector & Standby Power Circuit .... 3.29
3-2-3 CRTCBoard,UP-0795 ........ccciiiiiiiinnnnnn... 3.30
@ General ............... i 3.31
€ BusBuffer and Decoder Circuit ................ 3.32
@ Timing Generator Circuit ..................... 3.34
@ Graphic Display Circuit ....................... 3.35
@ Character Display Circuit ..................... 3.41
€@ Waveform Display Circuit ..................... 3.45
¢ WAVE RAM (Waveform Buffer RAM) .......... 3.48
€ Waveform Processing Circuit .................. 3.50



3-2-4

3-2-5

3-2-6

3-2-7

3-2-8

€ Waveform Displaycircuit ...................... 3.51

€ ColorPaletteCircuit .......................... 3.54
I/OBoard, UP-0797 ..........coiiiiiiiiiiiannnnnn. 3.55
@ General .............iiiii 3.55
€ Bus Buffer and Decoder Circuit ................. 3.58
€ Memory Card Interface Circuit ................. 3.59
€ Serial Communication Circuit .................. 3.60
€ Power Supply Control Circuit .................. 3.61
€ Sound Generator Circuit ....................... 3.64
€ Auxiliary Amplification Circuit ................ 3.66
€ Hardcopying Processing Circuit ................ 3.67
DPUBoard, UP-0670 ............ccciiiiiievnnn... 3.69
@ General ............. i 3.69
€ MPU/ROM/RAMCircuit ..........covvunvvnnnn. 3.70
€ Global Memory Control Circuit ................. 3.72
@ Interrupt Control Circuit ...................... 3.73
@ BusError&ResetCircuit ...................... 3.75
€ Timing Control Circuit ........................ 3.76
€ JADataControl Circuit ....................... 3.77
€ LED/DIPSwitchCircuit ..............coouun... 3.78
€ A/DControlCircuit ...................c....... 3.79
€ D/AControlCircuit ...................c....... 3.84
€ ECG/RESP Processing Cireuit .................. 3.86
€@ JA Interface & Power Supply Circuit ............ 3.90
€ Software Data Process [Hardwire system] ....... 3.91
€ Digital Telemetry Signal Processor ............. 3.93
CPUBoard, UR-3027 .........cccvvviiiinnnnnnnnn. 3.95
€& MPU/ROM/RAMCircuit ............ccovvununn.. 3.95
€ Timing Control Circuit ........................ 3.97
€ Address Decoding Circuit ...................... 3.98
€ Reset/Watch Dog Timer/

Power Down Detector Circuit .................. 3.99
€ Interrupt Control Circuit ..................... 3.101
€ Real Time Clock (RTC)/Battery/EEPROM ...... 3.103
€ RS232C Control Circuit ...................... 3.104
@ Key/Sound Control Circuit .................... 3.105
Receiver,ZR-800P ..................cciiiiiin... 3.106
€ Operation of Diversity Antenna ............... 3.106
@€ Outputof SEL ......... .o, 3.107
@ Setting of ReceivingChannel .................. 3.107
Transmitter ............ . ... . i, 3.108

C3



c4

3-3 Keypad, RY-881PA ....... ... ... 3.109

3-3-1 OPERATION RY Board, UR-3025 .............. .. 3.109
€ Keypad Operation Block Diagram ............. 3.109
€ Hardware Composition ....................... 3.110
€ KeyScanningTiming ........................ 3.110
. 4 Serial Communication ....................... 3.111
@ SoundControl ........................oo..... 3.111
€@ Power SupplyControl ........................ 3.112
@ LEDControl ...............ccciiiiiiiinn... 3.112
@ RESET ...t 3.112
3-4 Head Amplifiers ............ccoiiiiiiiiiiiiiiiiiiann.. 3.113
3-4-1 ECGHead Amp (AC-800P) Board, UP-0272 ........ 3.113
@ General ................. . 3.113
€ Floating Power Circuit ....................... 3.114
€ InputProtectionCircuit ...................... 3.115
€ Negative Feed-back Circuit ................... 3.116
€ ECG Lead Selecting Circuit .................. 3.117
€ Electrode Disconnection Detecting Circuit ..... 3.119
€ ECG ssignal Modulation/Demodulation Circuit .. 3.121
@ Respiration Signal Detecting Circuit .......... 3.122
3-4-2 PRESS Head Amp (AP-800PA) Board, UP-0369 .... 3.123
@ General ................ i 3.123
€ ExciterCircuit .............................. 3.124
€ 33HzLow-passFilter Circuit ................. 3.125
€ PARA signal Generating Circuit .............. 3.126
3-4-3 COHead Amp (AH-800PA) Board, UP-0318 ....... 3.127
@® General ............... ...l 3.127
€ Resistance-Voltage (R-V) Converter Circuit .... 3.128
€ S-PConverter Circuit ........................ 3.129
@ Auto-shiftCireuit ........................... 3.130
3-4-4 TEMP Head Amp (AW-800PA) Board, UP-0319 .... 3.131
@ General ... 3.131
@ R-VConverter .............cccoviiiiivnnnn... 3.132
3-4-5 Respiration Head Amp (AR-800PA) Board, UP0548  3.133
@ Specifications ... 3.133
@ General Description ......................... 3.133
@ Output ... 3.133
€ Auto Inst (Instantaneous Baseline Recovery)
Cireuit ...t 3.134
€ PARA Signal Generating Circuit .............. 3.135
3-4-6 SpOg Head Amp (AL-800PA) Boards, UP-0551 & 0552 3.136
€ Specifications ................. ..., 3.136
€ General Description ......................... 3.136
€ ProbeID Amplifier .......................... 3.137
€ LEDControlCircuit ......................... 3.138



3-4-7

3-4-8

3-4-9

3-4-10

L 2R 2K 2K JEEER 2K 2R 2

Input Amplifier and Auto Gain Control Circuit
Comparator for Auto Gain Control ............
Time Sharing Filter with Base Hold Circuit
(SubBoard) ...............iiiiiiiiiiia,
Sample Hold Circuit ..........................
AC Amplifier with Auto Inst Funetion .........
Output Timing .............. ...,
Adjustment ............ ... ... ...

EEG Head Amp (AE-800PA) Boards,
UP-0421 & 0422 ... ..ot

4
L 4
*

*
\ 4

Input Buffer on the UP0421 Main Board ........
Reference Feedback ..........................
High-cut Filter and AVC Filter

on the UP-0422 EEG SubBoard .............
Timing of the Output Signals .................
PAPA Signal Generating Circuit ..............

CO2 Head Amp (AG-800PA) Boards,
UP-0588 & 0589 and TG-7T06P ....................

L 2K 2K 2K 2K JEEEE 2K JHEEE 2% JEEEE 2% 2% 2% 4

General ...t
System Connection ...........................
Description of Each Function Block ............
Sensor Driver Power

(DC-DC, DRIVER on COg MainBoard) .....
TIMING CNTL 1 (CO2 MainBoard) ............
S/P Conversion and D/A Conversion

(COgMainBoard) .........................
TIMING CONTL 2 (COz SubBoard) ...........
V3.7, V4.3 and REF Signal Detection Circuit

(COgSubBoard) ...............ciiiiinn...
COq Signal Demodulation Timing .............
Operation of Sensor Failure Detection ..........
Timing of Output Signal ......................
Unit Diserimination Signal (PARA Voltage) ....
TG-7T06PCO2Sensor ............ccvvvvnnnnnn.

Og Head Amp (AG-820PA), UP-0592 ..............

*
*

General ............ ... .,
0S-1000 O3 Sensor (AIKA, Japan) .............

NIBP Head Amp (AP-860PA), UP-0629 & UP-0630 .

* G000

General .......... ... ... . ...,
System Connection ...........................
Block Deseription ............................
Control Circuit (NIBP Main Board, UP-0629)
Relay, Pump, and Solenoid Valves Controller
Circuit (NIBP Main Board, UP-0629) ..........
Safety Circuit (NIBP Main board, UP-0629)

3.139
3.140

3.141
3.142
3.143
3.144
3.144

3.145
3.145
3.146

3.147
3.148
3.148

3.149
3.149
3.149
3.149

3.150
3.151

3.152
3.153

3.154
3.155
3.156
3.159
3.160
3.161
3.164
3.164
3.167
3.170
3.170
3.170
3.171
3.172

3.174
3.175

c5



C6

3-5

Section 4

41
4-2

PARA Signal (NIBP Main board, UP-0629) .... 3.177
Cuff Sensor Circuit (NIBP Sub Board, UP-0630) 3.177
Cuff Sensor Output Voltage Amplification

Circuit (NIBP Sub Board, UP-0630) ........... 3.178
Oscillating Cuff Sensor Output Voltage Amplification
and Filtering Circuit (NIBP Sub Board, UP-0630) 3.179
€ Multiplexer Circuit (NIBP Sub Board, UP-0630)  3.180

* oS00

Display Unit, VD-881R ...............cciviiieeennnn.. 3.181
3-5-1 . General .......... ... 3.181
@ BlockDiagram .............................. 3.181
@ SignalFlow .............cccoiiiiniininni... 3.182
3-5-2 Power Supply Unit, SC-019R ..................... 3.184
@ General ... 3.185
@ Circuit Description .......................... 3.186
€ +5VRegulating Circuit ..................... 3.186
€ CTL1SignalCircuit ......................... 3.186
3-5-3 OPERATION CONTROL Board, UP-0801 ......... 3.187
€ Infra-red Remote Control Receiver Unit ....... 3.188
€ Power Supply Control Circuit ................. 3.189
€ StatusMemory .................ooiuiniinnn.. 3.190
€ Low Voltage Monitor Timer .................. 3.191
€ Serial Communication ....................... 3.192
€ VideosignalControl ......................... 3.192
€@ SoundSignal .................. ..., 3.195
€@ AlarmPoleControl .......................... 3.198
3-5-4 OPERATION (VR) Board, UP-0802 ............... 3.199
€ Brightness and Contrast Adjustment .......... 3.199
@ SleepControl ...............ccviiuinnn.... 3.199
€@ Sound Adjustment ........................... 3.199
3-5-5 LEDBoard, UP-0806 .....................ccu.... 3.200
Selfcheck ................................. 41
General .......... .. 4.1
Power-On Initial SelfCheck ....................ccovv..... 4.2
4-2-1 CPUBoard ............cooeiiimiaiaaannnnn, 4.3
4-2-2 DPU (Data Processing Unit)Board ................. 44
4-2-3 COMS3 (Communication)Board ..................... 44
Manual (Self)Check ............ ... ... ... oo ini.... 4.6
4-3-1 SystemSetup ..............iiii 4.8
4-3-2 ErrorHistory .......... ... . ... 49
4-3-3 PatientMonitorMode ............................. 49
4-3-4 CheckMenu ....................cooiiiiiiiii.. 410



@ CPU (Central Processing Unit board) check ...... 411

OROMCheek .........oiiiiiiiiiiiiiiiaiannn,. 412
ORAMCheek ...ttt 413
® Global Memory Check ....................... 414
®KeyCheck ...........ciiiiiiiiiiiii., 4.15
oSoundCheck ............cciiiiiiiiiiiiin.. 4.16
ORS232CCheck .........cciiiiiiiiiiaa., 4.17
ORY/VDCOMCheck ..........ccvvvinnnnnn.... 4.18
® Memory CardCheck ......................... 4.21
® AlarmPoleCheck ........................... 4.22
o DIP SW/LED/STATUS Check ................ 4.23
o0O0therCheck ............cciiiiiiiiiiinin... 4.24
CRTC (CRT Control board) Check .............. 4.25
OWAVERAMCheck .......................... 4.26
e CHARACTERRAM Check ................... 4.27
@ GRAPHICRAMCheck .............covnnn... 4.28
OPALETTERAMCheck ...................... 4.29
® WAVE DisplayCheck ....................... 4.30
o CHARACTER Display Check ................. 4.32
® GRAPHIC DisplayCheck .................... 4.37
DPU (Data Processing Unit board) check ........ 4.39
OROMCheck ........iiiiiiiiiiiiiiiieeann 4.40
ORAMCheck ...ttt 4.41
® Global Memory Check ....................... 4.42
OA/DRAMCheck ...........c.oviiiiiiiinnnnn.. 4.43
OD/A-A/DLoopCheck ........................ 4.44
0 JA Check (Input Box Check) .................. 4.45
o NIBP AMP Check (AP-851P) ................. 4.46
o NIBP AMP Check (AP-860P) ................. 4.47
0 CO2 AMP Check (AGO830P) .................. 4.49
O D/AWAVERAMCheck ...................... 4.50
OA/D-D/ACheck .........coiiiiiiiiii, 451
OHEADAMPControl ......................... 453
eDIPSW/LEDCheck .............cccovn.... 454
0 OUTPUTCheck .............ccoviiiiiinnnnnn. 4.55
oOtherCheck ....................ccoiiiina... 4.56
o FIELD STRENGTH Check ................... 4.57
COM check (Communication board check) ....... 4.58
OROMCheck ..........oviiiiiiniiiiiiinnnn.. 4.59
ORAMCheek ........cviiiiiiiiiiiiiin 4.60
¢ GLOBAL MEMORY Check (from COM) ....... 461
¢ GLOBAL MEMORY Check (from CPU) ........ 4.62
¢ CNS COMMUNICATION Check .............. 4.63
® WSRECORD Check (Recorder Check) ......... 464
OoDIPSW/LEDCheck ......................... 4.66

Cc7



Cc8

4-4
4-5

Section 5
5-1

5-2
5-3

5-4

Section 6
6-1

o INTERBED SELECT Check ................. 4.67

OD/AWAVECheek ...........ccoiiiiieea.... 4.68
Transmitber . .........uuunni e 4.69
ReCEIVET .. ittt i ettt e 4.69
Troubleshooting ............................ 5.C1
System Initialization ................. ... ... il 5.1
5-1-1 When InitializationIs Required .................... 5.1
5-1-2 Initialization Procedure ............................ 5.2
Observed Malfunction Matrix ..............ccceiiieeeunnn.. 5.3
Error Code Malfunction Matrix ...............cccovveeee... 5.5
5-3-1 Error StatusIndication .............. .. ... .. ... 5.5
5-3-2 ErrorCode ..............co ittt 5.6
5-3-3 ErrorCodelList ............... ... it 5.7
Troubleshooting For Telemetry System ..................... 5.9
5-4-1 The Most Typical Trouble Sources .................. 5.9
5-4-2 The Most Typical Symptom Actually Happened ...... 5.9
5-4-3 Troubleshooting for 2 Cases in Section 5-4-2 ........ 5.10
Adjustment ... 6.C1
MainUnit ... . i e e 6.1
6-1-1 Regulator Board, UP-0813 ......................... 6.1

€ +5VAdjustment(VR101) ..................... 6.1
€ Ampere Adjustment (VR102):
for operation of over current protection ........... 6.1
6-1-2 DPUBoard, UP-0670 ...........ccoivieuvninnnnnnnn 6.1
€ REF2.5 Adjustment (VR101) ................... 6.1
€ D/A and A/D Converter Adjustment (VR102 - VR105) 6.1
6-1-3 CRTCBoard, UP-0795 .............ccciiiiiinnnnn. 6.2
€ DCLK Adjustment (VC601) .................... 6.2
6-1-4 CPUBoard, UR-3027 ........ccoiviiiiiininnnnnnnn. 6.2
@ Real Time Clock Adjustment (VC101) ........... 6.2
6-1-5 COMS3 Board, UP-0563 (QI-816P) ................... 6.3
€ REV2.5Adjustment (VR104) ................... 6.3
€ D/A, A/D Converter Adjustment (VR-101 to VR-103) 6.3
6-1-6 I/OBoard, UP-0797 ..........coiiiiiiiiinnannnnnn 6.3
€ AUX1Offset(VR101) ...........ccoviivennn... 6.3
€ AUX20ffset (VR103) ..........ccovvinnnnnn... 6.3
€ AUX1Gain(VR102) ...........coiiiiiinnnnnnn. 6.3
€ AUX2Gain(VR104) ............cciiiiineannn. 6.3



6-2

6-4

6-5
6-6

Head Amplifier ...ttt iiiiiiiiiiieannnn, 6.4

6-2-1 ECGHead AmpBoard, UP-0272 .................... 6.4
¢ ECG Gain Adjustment (VR001) ................. 6.4
€ ECG Gain Simplified Adjustment (VR001) ....... 6.5
6-2-2 Blood Pressure Head Amp Board, UP-0369 ........... 6.6

€ Blood Pressure Channel-1 (P1) Adjustment (VR001) 6.6
€ Blood Pressure Channel-2 (P2) Adjustment (VR002) 6.6

6-2-3 C.0.Head AmpBoard, UP-0318 .................... 6.7
€ COinputJigAdjustment ....................... 6.7
€ Tb Adjustment (VR003/001) ..................... 6.8
€ TiAdjustment (VR002/004) ..................... 6.9
€ ATAdjustment .................cciiiiiiia.. 6.10
6-2-4 Temp Head AmpBoard, UP-0319 .................. 6.11
€ REFO0 Adjustment(VR002) ..................... 6.11
@ CAL37 Adjustment (VRO01) .................... 6.11
@ T1,T2 Verification ................ccccovvnnn.... 6.11
6-2-5 Thermister Resp Head Amp Board, UP-0548 ........ 6.13
€ Offset Adjustment(VROO1) ..................... 6.13
6-2-6 COgHead AmpBoard, UP-0588 .................... 6.13
€ D/A Convertor Reference Adjustment(VR001) ... 6.13
6-2-7 Og9Head Amp Board, UP-0592 ..................... 6.14
€ Offset Adjustment(VR001, VR002) ............. 6.14
6-2-8 NIBP Head Amp Sub Board (AP-860PA), UP-0630 ... 6.15
@ Pressure Zero Adjustment(VR201) .............. 6.15
€ Pressure Gain Adjustment(VR202) ............. 6.15
Display Unit (Internal), VD-881R ......................... 6.16
6-3-1 Power Supply Unit Board, SC-019R ................ 6.16
¢ + 5V Adjustment(VR101) ..................... 6.16
Display Unit (External), VD-881R ...................ou.... 6.16
6-4-1 Display Unit’s Rear Panel Adjustment Knob ........ 6.16
1Vertical Position ................................ 6.17
2VerticalSize .............ciiiiiii 6.17
3VerticalHold ...............coiiiiiiiiiiiiin... 6.17
4 Horizontal Position ...................coiiinn... 6.17
Receiver Unit,ZR-800P ............. ... iiiiiiin... 6.18
Transmitter ..........c..uiiiiiiiiiiiiiiieiiiaeeeeeennnn, 6.18

c9



c.10

Section 7

7-1

7-2

7-3

Section 8
8-1

Internal Switch and
Jumper Setting ........................... ..

Main Unit, MU-881R ............ciiiiiiiiiiiiiiinnn...
7-1-1 CPUBoard, UR-3027 ..........coiiiiiiiineinnannn.
7-1-2 DPUBoard, UP-0670 .............ccoivvvvinnnnnn..
7-1-3 COM3 (QI-816P) Board, UP-0563 ...................
T-1-4 T/OBoard, UP-0797 ...,
Display Unit, VD-881R ............cciiiiiiiiiiiinnnnnn,
7-2-1 OPERATION CONTROL Board, UP-0801 ...........
Keypad, RY-881PA ........ ...,
7-3-1 OPERATION Board, UR-3025 ......................

Connector Pin Assignment ... . L
Main Unit, MU-881R .........cciiiiiiiiiiiiiiiiieinenn.,
8-1-1 External Connectors and Switches on the Main Unit ..
1) Antenna Selector Switch ........................
2) WSConnector ...............ciiiiiiiii...
3) RS-232CConnector ..............cccvvviveen...
5) RGB Output Connector .........................
~4) VDConnector .................iiiiiiiiiiiin...
6) CNSConnector ..........covvvuiiniinnniinnnnn..
7 AUXINConnector ......................o....
8) ANT1,ANT2Connector ...........ccovvvuunnn...
9) KeypadConnector ..............................
8-1-2 Internal Connectors and Wiresin MainUnit .........
1) VOBoardConnector .................ccovven.n..
2) DPU Board Connector ..........................
3) COM 3BoardConnector .............covvuunnnn..
4) MOTHER Board Connectors .................... .
5) REGULATOR Board Connector .................
6) MEMORY CARD Board Connector ..............
8-1-3 Wiring ....... ..o i
Display Unit, VD-881R ...........ciiiiiiiiiiiiianna...
8-2-1 External Connectors onthe DisplayUnit ...........
1) MUConneetor ...........cooviiiievininnnnnn...
2) MU Auxiliary Unit Connector ..................
3) AlarmPoleConnector ............c.covvuiunnn....
4) KeypadConneetor .............c.covvvvvivinnnn.
8-2-2 Internal Connectors in the Display Unit ............
1) CRT Unit Input Connector .....................
2) OPERATION (VR) Board's CN101 Connector .
3) Speaker Connector ............................
4) SC-019R Power Supply Unit's CN101 Connector ..



8-3

Section 9

Section 10

10-1
10-2
10-3
10-4
10-5
10-6

10-7

Section 11
11-1
11-2
11-3

5) LED Board (UP-0806)'s CN101 Connector ........ 8.16

6) CRT UnitConnector ...........ccovviiivvennnn. 8.17

7) CRT Unit Power Supply Connector .............. 8.17
Keypad, RY-881PA ... ... .. 8.18
8-3-1 External ConnectorsontheKeypad ................ 8.18

1) Main Unit or Display Unit Connector ............ 8.18
Electrical Parts List ....................... 9.C1
Mechanical Parts List ................... 10.C1
MainUnit ...t 10.C2
Power Transformer Unit ................... ... ...ccoon. 104
DisplayUnit ...t 10.6
PowerSupplyUnit ......... ... 10.8
Keypad ... i e it e 10.10
Head Amplifiers ............coiiiiinniiiiiiiniiiannnnn. 10.12
10-6-1 ECG/Respiration Head Amplifier, AC-800P ....... 10.12
10-6-2 Blood Pressure Head Amplifier, AP-800PA ....... 10.14
10-6-3 Cardiac Output Head Amplifier, AH-800PA ...... 10.16
10-6-4 Temperature Head Amplifier, AW-800PA ........ 10.18
10-6-5 Respiration Head Amplifier, AR-800PA .......... 10.20
10-6-6 SpOg Head Amplifier, AL-800PA ................ 10.22
10-6-7 EEG Head Amplifier, AE-800PA ................. 10.24
10-6-8 COg Head Amplifier, AG-800PA ................. 10.26
10-6-9 COgSensor, TG-T06P ...........c.ccovveerinnn... 10.28
10-6-10 O3 Head Amplifier, AG-820PA ................... 10.30
10-6-11 Blank Module, EK-800P ........................ 10.32
10-6-12 NIBP Head Amplifier, AP-860PA ................ 10.34
Transmitter ..........uuuuiiiiiiiiiiiiieeiannaeeenennns 10.38
10-7-1 ZB-810PK/ZB-820PK/ZB-821PK ................. 10.38
Block Diagram ............................ 11.01
BSM-8800System ...........c.coiiiiiiiiiiiiiiiii i 111
BSM-8800SignalFlow .............cccvviiiiiiiinnnnnn... 11.2
Main Unit, MU-881R
11-3-1 COM3Board, UP-0563 ....................cc..... 11.3
11-3-2 PowerSupply ......coiiiiiiiiii e 114
11-3-3 Power Transformer Unit, SC-018R ................ 11.5
11-3-4 CRTCBoard,UP-0795 ...............cccoiivunnn.. 11.6
11-3-5 I/OBoard, UP-0797 .............cccviiiiiinnnn.. 11.7
11-3-6 DPUBoard, UP-0670 ..................ccoiuunnn. 11.8

c11



c.12

11-4
11-5

11-6

Section 12

12-1
12-2
12-3

12-4

12-5

11-3-7 DPUBoard-Auto A/D,D/A ...... ... ............
11-3-8 CPUBoard, UR-3027 ...........ccciiiiiiiinnnn.
Keypad, RY-881PA ............... . i
Head Amplifiers

11-5-1 ECG/Respiration Head Amp, AC-800P ...........
11-5-2 PRESS Head Amp, AP-800PA ...................
11-5-3 COHead Amp, AH-800PA ......................
11-5-4 TEMP Head Amp, AW-800PA ...................
11-5-5 RESPIRATION Head Amp, AR-800PA ...........
11-5-6 SpOg Head Amp, AL-800PA .....................
11-5-7 EEGHead Amp, AE-800PA .....................
11-5-8 COsHead Amp, AG-800PA .....................
11-5-9 OsHead Amp, AG-820PA ..................c.....
11-5-10 NIBP Head Amp, AP-860PA ....................
Display Unit, VD-881R

11-6-1  System ....oiiiiiiiieiii it
11-6-2 SignalFlow ......... ... it
11-6-3 PowerSupply ........ciiiiiiiiiiii i
11-6-4 Power Supply Unit,SC-019R ....................
11-6-5 OPERATION CONTROL Board, UP-0801 ........

Circuit Diagram ............................
BSM-8800 Connection Diagram ..........................
VD-881R Connection Diagram ............................
Main Unit, MU-881R

12-3-1 MOTHER Board, UP-0798 .......................
12-3-2 COM3Board, UP-0563 ................c.couvnnn.
12-3-3 CRTCBoard,UP-0795 ..........................
12-3-4 1/OBoard, UP-0797 .............cccciiiiiina....
12-3-5 MEMORY CARD Board, UP-0799 ...............
12-3-6 CONNECTOR Board, UP-0807 ..................
12-3-7 DPUBoard, UP-0670 .............ccovvvvnvnnn...
12-3-8 CPUBoard,UR-3027 .............ccviiiiiinnnn.
12-3-9 Transformer Unit,SC-018RJ ....................
12-3-10 Transformer Unit, SC-018RK ...................
12-3-11 Regulator Unit (Board), UP-0813 ................
Keypad, RY-881PA

12-4-1 OPERATION Board, UR-3025 ..................
Head Amplifiers

12-5-1 ECG Head Amp (AC-800P) Board, UP-0272 ......
12-5-2 PRESS Head Amp (AP-800PA) Board, UP-0369 ...
12-5-3 CO Head Amp (AH-800PA) Board, UP-0318 ......
12-5-4 TEMP Head Amp (AW-800PA) Board, UP-0319 ...



12-6

Section 13
13-1

13-2

13-3

12-5-5 RESPIRATION Head Amp (AR-800PA) Board,

UP0548 ... i 12.88
12-5-6 SpOg Head Amp (AL-800PA) Main Board, UP-0551 12.89
12-5-7 SpOg Head Amp (AL-800PA) Sub Board, UP-0552 . 12.90
12-5-8 EEG Head Amp (AE-800PA) Main Board, UP-0421 12.91
12-5-9 EEG Head Amp (AE-800PA) Sub Board, UP-0422 . 12.92
12-5-10 COg Head Amp (AG-800PA) Main Board, UP-0588  12.93
12-5-11 CO9 Head Amp (AG-800PA) Sub Board, UP0589 .. 12.94
12-5-12 COgz Sensor Board, TG-T06P ..................... 12.95
12-5-13 Og Head Amp (AG-820PA) Board, UP-0592 ....... 12.96
12-5-14 NIBP Head Amp (AP-860PA)

MainBoard, UP-0629 .......................... 12.106
12-5-15 NIBP Head Amp (AP-860PA)

SubBoard, UP-0630 ................ccovvvnnn.. 12.108
Display Unit, VD-881R
12-6-1 OPERATION CONTROL Board, UP-0801 ........ 12.97
12-6-2 OPERATION (VR) Board, UP-0802 ............. 12.101
12-6-3 LEDBoard, UP-0806 .................couv..... 12.102
12-6-4 Power Supply Unit, SC-019RJ .................. 12.104
12-6-5 Power Supply Unit, SC-019RK .................. 12.105
Part Location Guide ..................... 13.C1
Main Unit, MU-881R
13-1-1 MOTHERBoard, UP-0798 ....................... 13.1
13-1-2 COM3Board, UP-0563 .................ccovue.... 133
13-1-3 CRTCBoard,UP-0795 .................c.ccouun... 13.4
13-1-4 TI/OBoard, UP-0797 ..........ccoviiiiiiiiannnnnn.. 13.6
13-1-5 MEMORY CARD Board, UP-0799 ................ 13.7
13-1-6 CONNECTOR Board, UP-0807 ................... 13.9
13-1-7 DPU Board,UP-0670 ................ccouuun.... 13.10
13-1-8 CPUBoard,UR-3027 ...............ccovvuuuun... 13.11
13-1-9 Regulator Board, UP-0813 ...................... 13.12
Keypad, RY-881PA
13-2-1 OPERATION Board, UR-3025 ................... 13.13
Head Amplifiers
13-3-1 ECG Head Amp (AC-800P) Board, UP-0272 ....... 13.14
13-3-2 PRESS Head Amp (AP-800PA) Board, UP-0369 ... 13.14
13-3-3 CO Head Amp (AH-800PA) Board, UP-0318 ...... 13.15
13-3-4 TEMP Head Amp (AW-800PA) Board, UP-0319 ... 13.15
13-3-5 RESPIRATION Head Amp (AR-800PA) Board,

UP-0548 ... 13.16
13-3-6  SpO2 Head Amp (AL-800PA) Main Board, UP-0551 13.17
13-3-7 SpO2 Head Amp (AL-800PA) Sub Board, UP-0552 . 13.17
13-3-8 EEG Head Amp (AE-800PA) Main Board, UP-0421 13.18



c14

13-4

13-3-9 EEG Head Amp (AE-800PA) Sub Board, UP-0422 .
13-3-10 CO3 Head Amp (AG-800PA) Main Board, UP-0588
13-3-11 CO3 Head Amp (AG-800PA) Sub Board, UP0589 ..
13-3-12 Oz Head Amp (AG-820PA) Board, UP-0592 .......
13-3-13 NIBP Head Amp (AP-860PA)

Main Board, UP-0629 and Sub Board, UP-0630
Display Unit, VD-881R
13-4-1 OPERATION CONTROL Board, UP-0801 ........
13-4-2 OPERATION (VR) Board, UP-0802 ..............
13-4-3 LEDBoard,UP-0806 .................cccovnunn..
13-4-4 Power Supply Unit,SC-019R ....................

13.18
13.19
13.19
13.20



1. INTRODUCTION

1-1  General ..ot e i e e e ettt 1.1
1-2  Specifications ........ .ottt i e et 1.2
1-3  PanelExplanation ............c.iiiiiiiiii i e 1.9
1-3-1 Bedside Monitor,BSM8800 ............cccviiuinninninnnnnnnnns 1.9
1-3-2  MainUnit, MU-881R .........ciiiiiiiiiiiiiiiiiianinneanns 1.10
1-3-3  Keypad,RY-881PA ........cciieiiiiiiiiiiiiiiniianrnnnnines 1.1
1-3-4 Remote Control, RY-001PK .........cccoviiiiiiiiiiniinnennnss 1.12
1-3-5 DisplayUnit, VD-881R ........cciiiiiiiiinriiniinernnnennnss 1.13
1-4  COmMPOSItION .. .iiiiiiii i iiiiiaai it tiansinn et tsaananaan e 1.14
1-4-1 MainUnit ... ...t i ittt 1.14
1-4-2  DisplayUnit .......ciiiiiiiiii it it 1.15
1-4-3  Keypad ..ottt 1.15
1-4-4 Head Amplifiers ........ccciiiiiiiiiiiiiiiiiii i 1.16
1-4-5 BlankModule .........cciiiiiiiiiiii e 1.17
1-4-6  ExtensionBoard .............iiiiiiiiiiiiiiirririreanaas 1.17
1t T I - & T o 1.18
1-5-1  MainUnit, MU-881R ........cciiiiiiiiiiiiinnaninanrnanenns 1.18
1-5-2 Display Unit, VD-88TR .........ccciiiiiininnerenrrnnnnnnnnnns 1.19
1-6  SystemBIOCK ....ciiiiniiii i i i i e e 1.20
1-7  SignalFlOw ....ueiiiiii ittt ittt et et e 1.22
1-7-1  General ..o e e e 1.22
1-7-2  InputSignal Flow .........cciiiiiiiiiiiiiiiiii i 1.24
1-7-3  CalibrationSignal Flow ...........ccviiiiiiiiiiiiiiiiinnns, 1.25
1-7-4  OutputSignalFlow .........ccciiiiiiiiiiiiiii i 1.27
1-7-5 VideoSignalFIow ..........cciiiiiiiiiiiiriiiii i iiinnnnennns 1.28
1-7-6  SoundSignalFlow ..........coiiiiiiiiiiiiiiinnaaerennennns 1.29
1-8 ConnectionDiagram ........c..iiiiiiiiiiiniiiiriii i, 1.30
1-8-1 MainUnit, MU-881R ..........cciiiiiiiiiiinnaacrrrnnnnnnnns 1.30
1-8-2 Display Unit, VD-881R ..........ccvviiriinnnnarenrrrnnannnns 1.30
1-9  PowerSystemDiagram ..........ciiiiiiiiiiiiii i 1.31
1-9-1 MainUnit, MU-881R .........ciiiiiiiiriinnnnnnnccnenrennnns 1.31
1-9-2  Display Unit, VD-88TR .......ccuueerrnnrernnnrennneeennrenns 1.31
1-10 Related InstrumentsConnection ............ciiiiiiirinnrinennnnnnns 1.32

1.1






1. INTRODUCTION

1-1 General

This service manual consists of information needed to service the Bedside Monitor,
BSM-8800J/K, manufactured by Nihon Kohden Corporation.

For easy maintenance, the monitors provide a SELF CHECK PROGRAM system.

This system continuously checks the condition of each circuit even when the monitor is
operating. If there is any trouble in a circuit, an error code message is displayed on the
screen.

To familiarize yourself quickly with the functions, a series of functional block diagrams
and explanations have been provided.

NOTE
There is a separate service manual for the input box JA-860/880P.

The major differences between the various models are as follows:

AC power
Model requirement Safety standard
MU-881RJ
VD-881RJ 110-125V (IEC)
(BSM-8800d)
MU-881RK
VD-881RK 220-240V (IEC)
(BSM-8800K)

1.1




1. INTRODUCTION

1-2 Specifications

€ Display
CRT
Waveform display method
Number of waveform traces
Sweep speed
Sweep time

@ Display waveform

€ Numerical data display

@ Trendgraph
Items

Event mark

Trend time

1.2

14 inches, colored
Non-fade, moving method
8 traces max.

30 mm/sec.

6 sec.

ECG1,ECG2, BP1, BP2, BP3, BP4,
respiration, thermodilution waveform, COq
waveform, EEG1, EEG2, pulse waveform,
external input

Heart rate, VPC rate,

BP1 (systolic, diastolic and mean)
BP2 (systolic, diastolic and mean)
BP3 (systolic, diastolic, or mean)
BP4 (systolic, diastolic, or mean)
NIBP (systolic, diastolic and mean)
respiration rate, T1, T2, AT, Th
ETCOq, SpOg, ST level, Og

Heart rate, VPC rate, respiration rate
apnea (time and frequency)

BP1 to 4 (systolic, diastolic and mean)
NIBP (systolic, diastolic and mean)

T1, T2, Th, ETCO3, SpOg, ST level, Oy
Asystole, V.Fib, V.Tachy, VPC run, couplet,
noise/measure off

1 hour, 2 hours, 4 hours, 8+ 1 hours, and
24+1 hours




€ Alarm
Alarm items

Alarm indication

Alarm suspend

€ ECG measurement
ECG leads (AC-800P)

ECG leads (ZB-810P)

ECG leads (ZB-820P)

ECG leads (ZB-860P)
Defibrillation discharge protection
ESU interference filter
Pacing pulse limiter circuit
Filter

Frequency response

External output sensitivity
Heart rate counting range
Alarm limits

1. INTRODUCTION

Vital signs alarm (high/low):
Heart rate, respiration rate
BP1 to BP4 (systolic, diastolic and mean)
NIBP (systolic, diastolic and mean)
T1, T2, AT, Th
ETCOq, Sp0g, O
Apnea alarm
Arrhythmia alarm
External instrument alarm
Vital signs or arrhythmia message is reverse
shaded and an alarm tone sounds
Available (for a specified period of time)

5-electrode lead
ECGl1: I,0,II,aVR,aVL,aVF,V,
MCL
ECG2: I (fixed)
3-electrode lead
ECG1: I,I,II
ECG2: not available
Single-lead
Dual-lead
I,II, I lead selectable
Provided
Provided
Provided
Diagnosis/monitoring selection
In monitoring mode:
drift rejection on/off and AC filter on/off
are available
AC-800P: 0.05 to 100 Hz (diagnosis)
0.3 to 40 Hz (monitoring)
Transmitter: 0.4 to 40 Hz
1V/mV +5%
12 to 300 bpm
High limit: 10 to 300 bpm
Low limit: 5 to 295 bpm
Asystole time: selection
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€ Respiration measurement
Measuring method
Respiration rate counting range
Alarm limits

Impedance method or thermistor method

0to 150 bpm

High: 2 to 150 bpm

Low: 0 to 148 bpm

Apnea time: 10 to 40 seconds in 5 second
steps

€ Blood pressure measurement (invasive method)

Measuring range
Input sensitivity
BP waveform display scale

Display value

Alarm limits

External output sensitivity
BP site label

€ Temperature measurement
Thermistor probe
Measuring range

Number of channels
Alarm limits

€ Cardiac output measurement
Measuring method
Measuring range
Measuring condition

Injection temperature measurement method
Alarm limits (Th)

1.4

—50to +300 mmHg
50 £V/V/10 mmHg
Common scale for BP1 to BP4
Separate scale:

2 scale for BP1 and BP2 to BP4

4 scale for BP1 to BP4 respectively
Systolic/diastolic/mean pressure of each BP
channel
Available for each pressure
High: 2 to 300 mmHg
Low: 0 to 298 mmHg
1 V/100 mmHg (BP1 only)
AP,LAP,PAP,CVP, and ICP

YSI-400 series

0 to 45 °C (hardwire system)

5 to 45 °C (telemetry system ZB-860P)
2

High: 0.5 t0 45.0°C

Low: 0to 44.5°C

Thermodilution method

0.5 to 20 L/min

Injection temperature: 0 to 25 °C

Blood temperature: 15 to 45 °C
Catheter size: 5F or TF

3ce, 5cc, 10 ce (7F)
lce,2cc,3ce,4ce,5c¢ce
(5F)

Catheter coefficient can be used
Temperature probe or inline sensor
High: 15.5t0 45.0°C

Low: 15.0to 44.5°C

Injection volume:



€ EEG measurement
Number of channels
Display sensitivity

Defibrillator discharge protection
Frequency response

€ SpOy measurement
Measuring range

Measuring accuracy

Alarm limits

1. INTRODUCTION

2

10 mm/100 £V £10% (X 1)
X0.5, X1, X2, X4
Provided

0.5 to 20 Hz

50 t0100 %, in 1 % step

80% = SpO3 = 100%: £2%
50% = SpOg < 80%: £3%
High: 51 t0 100 %

Low: 50 t0 99 %

€ Non-invasive blood pressure measurement

Measuring method
Display value
Pressure display range

Accuracy

Measuring range

Activation of measurement

Safety

Alarm limits

Oscillometric
Systolic, diastolic, mean pressure
AP-851PA (adults/children): 10 to 300 mmHg
AP-851PA (neonates): 5 to 200 mmHg
AP-860PA: 0to290 mmHg
AP-851PA: *4mmHg
AP-860PA: *3 mmHg (0to 150 mmHg)
+2 mmHg (150 to 290 mmHg)

AP-851PA (adults/children)

Systolic: 60 to 260 mmHg

Mean: 45 to 235 mmHg

Diastolic: 40 to 220 mmHg
AP-851PA (neonates)

Systolic: 40 to 180 mmHg

Mean: 35t0155 mmHg

Diastolic: 20 to 140 mmHg
AP-860PA

Systolic: 50 to 260 mmHg

Mean: 40 to 240 mmHg

Diastolic: 20 to 220 mmHg
Manual
Continuous: 5 minutes
Automatic: 1,2.5,5, 10, 15, 30, 60 minute

interval, OFF
Cuff pressure limiter:
>301 mmHg (AP-851PA)
>300 mmHg (AP-860PA)

Rapid deflation in case of power failure
High: 15 to 260 mmHg
Low: 10to 255 mmHg
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€ COg measurement
Measuring range
Accuracy
COg curve display scale

Alarm limits

€ Oy measurement

Measuring range
Accuracy
Alarm limits

€ Arrhythmia recall
VPC detection method
VPC counting range
Arrhythmia alarm
Recall display mode
Number of recall files

Storage time per file

@ Interbed function

@ ST level
Number of recall files
Trend time

@ Vital signs list
Items

Number of lists

1.6

0 to 100 mmHg, in 1 mmHg step

0mmHg = CO3 = 70 mmHg: + 2 mmHg
70 mmHg < CO2 = 100 mmHg: +5 mmHg
20 mmHg, 40 mmHg, 80 mmHg

High: 12 t0 100 mmHg

Low: 10 to 98 mmHg

0 to 100 %, in 1 % step

13 % (when calibrated with air)

+2 % (when calibrated with 100 % Oy gas)
High: 1t0100 %

Low: 0t0 99 %

Software algorithm (template matching
method)

0 to 99 beats/minute

0 to 9999 beats/hour

Asystole, V.Fib, V.Tachy, VPC run, couplet,
bigeminy, early VPC, and Freq.VPC
Recall waveform with event history, HR
trend or VPC rate trend

32 (ECG1 only)

16 (ECG1 + ECG20or ECG1 + P1)

8 seconds

Review of another patient for alarm
contents, waveform and vital signs

7 files (8 waveforms/file)
8+1 hours, 24+1 hours
1 hour, 2 hour, 4 hour

Heart rate, VPC rate, respiration rate
BP1, BP2 (systolic, diastolic and mean)
BP3, BP4 (mean)

NIBP (systolic, diastolic and mean)
Sp0g, ETCO,, T1, T2, Tb

120



€ Hemodynamics list
Items
Number of lists

€ External output
Analog output

Logic output

RS-232C interface

€ Power requirement
Line voltage

Power consumption

4 Environment
Operating temperature
Operating humidity

@ Safety standard
MU

VD
Transmitter

€ Dimensions and weight

VD
RY

1. INTRODUCTION

HR, CO, CI, ASP, ADP, AMP, PASP, PADP,
PAMP, PCWP, CVP, SVI, LSWI, SVRI,
PVRI, RSWI, RPP, CPP

16

ECG connector (front panel): ECG1
BP1 connector (front panel): BP1
CNS or WS connector (rear panel):
ECG1, ECG2, BP1, BP2, BP3, BP4,
respiration, EEG1, EEG2, COq, external
input
(8 channels are available)
CNS connector (rear panel):
Alarm, ECG measure ON/OFF
RS232C connector (rear panel):
Output to the personal computer

MU-881RA, VD-881RA:
117V AC, 60Hz
MU-881RJ, VD-881RJ:
110,117,125 V AC, 50/60 Hz
MU-881RK, VD-881RK:
220,240 V AC, 50/60 Hz
MU-881R: 120 VA (max.)
VD-881R: 170 VA (max.)

5-40°C
10 - 35°C (COgq sensor)
30-90%RH

IEC601-1, class I,

type BF (AG-800PA, AG-820PA, AP-851PA,
AL-800PA),

type CF (others)

IEC601-1, class I, type B

IEC601-1, type CF

361 W X 200H X 400 D mm, 18 kg
370 W X 350 H X 430 D mm, 25 kg
320W X 50H X 85D mm, 0.8 kg
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& Transmitter
Transmitter frequency

Transmission power
Modulation method

@ Receiver
Antenna

Reception frequency

EMI radiation

1.8

420 to 450 MHz, 12.5 kHz step
Groupd1: 420.0500 to 421.0375 (80 ch)
GroupJ2: 424.4875 to 425.9750 (120 ch)
GroupJ3: 429.2500 to 429.7375 (40 ch)
Group J4: 440.5625 to 441.5500 (80 ch)
Group J5: 444.5125 to 445.5000 (80 ch)
Group J6: 448.6750 to 449.6625 (80 ch)

0.3 mW (ZB-810P, ZB-820P)

0.4 mW (ZB-860P)

FSK

Space diversity
Synthesizer method
420 to 450 MHz

4 nW max.
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1-3 Panel Explanation

1-3-1 Bedside Monitor, BSM8800

Display unit VD-881R

Keypad RY-881PA

]/ Main unit MU-881R

Remote controller RY-001PK
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1-3-2 Main Unit, MU-881R

Front

1.10

@ ?) ® @
7
NV =
N D) ==,
) |-
':A;“"':%,/@
_ e
LileScope ==l
- o
@4'!? ) ° o ®
& |
G
@ @
O @)
® 2
[
Name Name
@ Memory card switch* ) Equipotential
@ Memory card lamp* Power switch
® Memory card slot* @ AUX connector
@ Keypad connector ANT1, ANT2 connector
(® EXTINPUT connector (D CNS connector
® ECk1 output connector RGB output connector
@ BP1 output connector VD connector
Self check key @ RS-232C connector
(® Power indication lamp @) WS connector
Main power indication lamp @ JA connector
@ ACinlet @ DIV/ANT selection switch
@ Fuse holder @ Ventilator
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1-3-3 Keypad, RY-881PA

® O, @ ® ® W (s
| ]
r | [€ Y C Y )
OPERATION ECG PRESSURE T L___)I_____] C_r__l_) ( I_I)

8]

SUSPEND
I J{ ] PARAMETER FREEZE REVIEW DISPLAY

|
G D) [ © | | 5’
RE ZERQING NIBP comp o4 oFE
@/_ p PL 2 R Pa INTERVAL STARTATOP

MODE SETUP MARK RE D
I — — G ) ConE ST MARK ECORDINTERIK

1
Life Scope 14 I | | |

@) @ G 8@ @ © G @ ©
Name Name

@ Power switch SUSPEND key
@ ECGkey (Multi-functionkey) [|D PRESSURE ZEROING keys
(3 BP key (Multi-function key) (2 NIBPINTERVALkey
(@ Multi-function keys 3 to 6 (3 NIBP START/STOP key
(® Universal keys CO/BP MODE key
(® PARAMETER key @ SETUPkey
(D FREEZE key MARK key
REVIEW key @@ RECORD key
(® DISPLAY key INTERBED key
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1-3-4 Remote Control, RY-001PK

bbby

Operation panel
@
MONITOR SELECT
I .
O O O
RECORD |
© % 3
MAG NUM DISPLAY !
O—=] = |
siseeo 2 [ AT
RY-G01PK
[@ w1noN koHDEN
Name
@ Signal emitter
@ Operation panel
@ Battery cover
@ Monitor select key
& RECORD key
(® INTERBED key
@ FREEZE key
Large measurement data display key
(© DISPLAY key
SUSPEND key




1-3-5 Display Unit, VD-881R
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o—{

Front
. _—____——’-’-@
o ®
< @
T
[ty ) =]
7 7 J
D @ ©
Rear [ A
s N
® @B]?@ II000RAL
118 31— IR @
Mm—t—-=>
- /’W ] _
E I a9
. e - —0
*? )
dd ba
3 @ ® 3
Name Name
(D Remote controller label position @ Keypad connector
@ Main power indication lamp @ Vertical position control setting
® Power indication lamp Vertical amplitude control setting
@ Remote control sensor @ Vertical synchronism control setting
® Brightness control setting Horizontal position control setting
(® Contrast control setting (@ Fuse holder
@ Synchronous sound control setting Equipotential
Alarm volume control setting Power switch
(@ VD connector @) ACinlet
VIDEO connector @ Speaker
@ Alarm pole connector
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1-4 Composition

1-4-1 Main Unit

MU-881RA US-3023 | CPU Board (with ROM)
MU-881R)
MU-881RK UR-30231 | CPU Board (without ROM)

US-0670A DPU Board (with ROM)

UP-0670 DPU Board (without ROM)

— UP-0795 CRTC (CRT CONTROL) Board

—] CD-130P CHASSIS 1

— CD-137P CHASSIS 2

—] QI-816P (UP-0563) COM3 Board

UP-0797 /0 Board

—] UP-0799 MEMORY CARD Board

—] UP-0798 MOTHER Board

— UP-0807 CONNECTOR Board

SC-018RA (MU-881RA) | Power Transformer Unit
SC-018RJ (MU-881RJ)
SC-018RK (MU-881RK)

UP-0813 Regulator Board

YS-013R0 (MU-881RA) Panel Parts
YS-013R6 (MU-881RJ/K)
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<

(Optional)

ZR-800PA (MU-881 RA; Receiver Unit
ZR-800P (MU-881RJ/K

]
L-4 UP-06871 (MU-881 RA; Receiver Board
UP-0687 (MU-881RJ/K

rF========="""

Z2Y-002P Telemetry Adaptor

- ZA-002P Antenna
- ZA-004P Antenna Base

r===r="

1-4-2 Display Unit

VD-881RA CD-131P CHASSIS 1
VD-881RJ
VD-881RK

— CD-157P CHASSIS 2

SC-019RA (VD-881RA)
SC-019RJ (VD-881RJ)
SC-019RK (VD-881RK)

Power Supply Unit

— UP-0801 OPERATION CONTROL Board

— UP-0802 OPERATION (VR) Board

UP-0806 LED Board

—  YS-013R1 éVD-881 RA) PANEL Parts
YS-013R7 (VD-881RJ/K)

RY-001PK

Remote Controller

Cable

1-4-3 Keypad

RY-881PA 1 UR-3025 OPERATION RY Board
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1-4-4 Head Amplifiers

AC-800P ECG/Respiration Head Amplifier

Chassis parts
UP-0272

AE-800PA EEG Head Amplifier

CD-050PA
UP-0420

ECG HEAD AMP Board

Head Amlifier Case

EEG HEAD AMP Board

UP-0421 MAIN Board
UP-0422 SUB Board

AH-800PA Cardiac Output Head Amplifier

— Head Amlifier Case

UpP-0318 CO HEAD AMP Board

AP-800PA Blood Pressure Head Amplifier

Head Amlifier Case
UP-0369

AR-800PA Respiration Head Amplifier

CD-063PA
UP-0548

AW-800PA | Temperature Head Amplifier

PRESS HEAD AMP Board

Head Amlifier Case

Chassis parts

UP-0319

1.16

THERMISTOR RESP HEAD AMP Board



AL-800PA SpO, Head Amplifier

Head Amlifier Case

CD-062PA

UP-0550

UP-0551

SpO, HEAD AMP Board

MAIN Board

SUB Board

UP-0552

AG-820PA 0O, Head Amplifier

UP-0592 O, HEAD AMP Board

AG-800PA CO, Head Amplifier

UP-0587

CO, HEAD AMP Board

UP-0588 MAIN Board
UP-0589 SUB Board

AP-851PA NIBP Head Amplifier

NIBP Head Amplifier

AP-860PA

MAIN Board

SUB Board

1-4-5 Blank Unit

EK-800P

1-4-6 Extension Board

1. INTRODUCTION

UP-0278 (for UP-0563/0670/0795/0797, UR-3027 in main unit, MU-881R)
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1-5 Location

1-5-1 Main Unit, MU-881R

\

5

No. Description Model No. Description Model
(1) |CRTC BD (Red ejector) | UP-0795 (2 |P.TRANSFORMER UNIT |SC-018R
@ |CPU BD (Yellow ejector) | UR-3027 MOTHER BD UP-0798
(3 |DPU BD (Green ejector) | UP-0670 (® |MEMORY CARD BD UP-0799
@ |COM3 BD (Black ejector) | QI-816P (UP-0563) FRONT CONNECTOR BD | UP-0807
® |VOBD (White ejector) | UP-0797 @ |RF RECEIVER UNIT ZR-800P
® |REGULATOR UNIT UP-0813 (Optional)

1.18




1-5-2 Display Unit, VD-881R

1. INTRODUCTION

No. Description Model
(O |POWER SUPPLY UNIT SC-019R
@ | OPERATION CONT. BD UP-0801
® |VRBD UP-0802
® |LEDBD UP-0806
® |CRT UNIT

1.19
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1-6 System Block

1.20

The bedside monitor main unit consists mainly of the following boards and units.

® CPU Board, UR-3027

The master micro processing unit 68000 is responsible for the whole operation of the
bedside monitor. The CPU board not only controls communication with the external
units, such as, SOUND (SpO; tone) and RS-232C, but also, controls the BSM DPU board
and the COM 3 board through their global memory. The CPU board controls the
Recorder Unit through the dual-port RAM on the COM 3 board.

¢ COM 3 Board, UP-0563
The slave micro processing unit 8085 on this board controls the communication with the
Central Monitor.

o DPU Board, UP-0670

The slave micro processing unit 68000 controls the conversion of vital-sign information
received from the Input Box, Receiver Unit, and Signal Exchanger, to digital format
data for the master micro processing unit. It also converts the digital waveform data to
analog waveform data in real time processing.

® /0O Board, UP-0797

The single chip CPU on the I/O board controls the generation of the SpOg tone, and the
Power Supply Unit. The I/O boards also controls the communication with the Display
Unit and the Keypad. The Memory Card Interface unit in the I/O board allows
communication between the bedside monitor and the memory card. The I/O board
provides the communication port for the Signal Exchanger and Central Monitor.

¢ CRTCBoard, UP-0795
The CRTC board converts the waveform data, graphic data and character data into
video image signals for the Display Unit.

® Power Transformer Unit, SC-018R
This unit supplies the power for the individual boards and the fan in the Main Unit,
Receiver Unit, Input Box, and Keypad.
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System Block Diagram
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1-7 Signal Flow

1-7-1

1.22

General

The bedside monitor is divided into three major categories, of which they are further
sub—divided as follow :

1) Analog Signal Flow

® Input Waveform
Analog signals (ECG, respiration, blood pressure, ete) from the Input Box are converted
to digital signals. These digital signals are stored in the DPU board.

® Real-time waveform
The digital waveform signal is converted to analog waveform signal in real-time on the
DPU board. The waveform analog signal is then sent to the Central Monitor.

® Delayed ECG Waveform

The ECG waveform for the Central Monitor for remote recording is not done on real-
time. There is a delay for the COM 3 board to process the digital ECG signals for the
Central Monitor.

® Interbed Waveform
The interbed waveform is the selected ECG waveform of the selected bed. The interbed
waveform is then processed in the DPU board.

® Auxiliary Unit
The analog signal from auxiliary unit can be connected to the Main Unit with some
changes to the configuration of the Setup.

2) Telemetry Signal Flow

The telemetry serial signal received through the Receiver Unit (optional) is converted
to parallel signal by the frame synec gate array on the DPU board.




1. INTRODUCTION

3) Display Data Signal Flow

® Waveform Data

The CPU board selects the waveform data for display from the processed waveform data
received from the DPU board. The selected waveform data is loaded to the WAVE RAM
on the CRTC board. The selected waveform data read out by the WAVE RAM is gated
by the gate array ACW,DCW to the WAVE FRAME MEMORY for conversion to dot
image signals. These dot image signals are color palette coded to form R, G, B signals.

® Graphic Data

The graphic data is loaded to the Graphic RAM through the ACRTC on the CRTC board.
The graphic data is read out from the GRAPHIC RAM as dot image signals which are
then color palette coded to form R, G, B signals.

® Character Data

The character is loaded to the CHARACTER RAM on the CRTC board. The character
data is read out from the CHARACTER RAM as dot image signals which are then color
palette code to form R, G, B signals

System Signal Flow

TRANSMITTER JA-880P WS-821R DISPLAY UNIT EXT MEMORY
JA-860P WS-841R VD-881R EQUIP- CARD
MENT QM-010PK
4 A A A
Y Y
Y Y Y
coms MEMORY
ZR-800P DPU QI-816P CPU CRTC /o o VEN
UP-0670 (UP-8563) UR-3027 UP-0795 UP-0797 UP-0799
MOTHER UP-0798
A A
FAN
2 POWER CONNECTOR
W= (UP-0813) UP.0807
(SC-018R)
\ (MU-881R)
KEYPAD
RY-881PA
(UR-3025)

1.23



1. INTRODUCTION

1-7-2 Input Signal Flow

37P
[AT]
JA-860P
JA-880P ECG 1 N~ | ECG 1
L AMP
ECG 2 | [ece2
UNIVERSALHEAD AMP AMP -
(upto7) >
| RESP > MPX
HAOUT 7 AMP l o
PARA
-1l i —>to AID
FRONT CONNECTOR > -
Bd, UP-0807 e . 5
pr-——- 7 |
T O/
EXTW —>_| AL 1 >
T
1
---------------------------- a o DPU Bd, UP-0670
/OBd, UP-0797 | ! i
R T I
AUX |
NAUX2W |
0%0o L i
°o,o0 RAUXIW |
1~ i
I
1 - ————— B T T T T e
37P ! i
: i COM3 Bd, QI-816P
CNS | :
1 1
: :
1 1 MDW
\| IBW (INTERBED) ! !
from JJ i |
| !
1 1
i | D/A
| |
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1-7-3 Calibration Signal Flow

[Hardwire system]
JAINPUT BOX DPU Bd, UP-0670

WS and JJ (FRONT
o1 > O o o

1
1
]
I
1
1
i
]
1
. e——
1 [lcaL
i
'
ECG 2 —[> : é—{>—‘ \ 5/0—>to WS and JJ
! s
i
1
1
i MPX
PRESSURE : |

]

P1(P3) — : ~_ AD

P2 (P4) - !
= Il
1

T1 @ !

I

TEMP i 68000
; CPU
1

" @W ’ iyl

1
1
' P TTTTTTTTTTTTT T k
i | sw :

CAL37°C N i i
1 1
: I |PRESS CAL 37 !
1 1 1
1 | IS e = = = ———— d

ReF = E 1

' D/IA P1 to WS and JJ (FRONT
d > PANEL)
; P2 ~ P4
i —4—>  toWSandJJ
i
1
l
1
[ N e

NOTE
1) ECG CAL CHECK : Effective from ECG time constant circuit on DPU board.
2) PRESSURE CAL CHECK : Effective from D/A convertor on DPU board.

3) TEMPERATURE CAL CHECK : Effective from AW-800PA.
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[Telemetry system]
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- @
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1
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1
1
1
1
1
1
1
1
1
]
1
]
]
]
I
1
! P1
1 L 5 toWSandJJ(FRONT
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! P2 ~ P4
E —“> toWSand)JJ
I
]
! . / DPU Bd, UP-0670
oo oo poommosmmommsmoeooooo
I i to CRT
1 CPU : :> o
e e ——————— L o o e o o e e e e e
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1.27

P1 to CONNECTOR Bd, UP-0807
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1.28

1-7-5 Video Signal Flow
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1-7-6 Sound Signal Flow
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1-8 Connection Diagram

1-8-1 Main Unit, MU-881R

TO FAN

ANTENA
70 EXTERNAL
EQUIPNENT
[ ==}
ANTT  ANT2
JA-0GBP/
g0ep 2R-800P VB-081R
N o
o |
]
SEL | 10 CENTRAL
TO MENORY CARD 1O KEYDOARD : HONITOR 10 us RS-232C
L b L]
&
J d J J J
CNIB2 CN4B1 CN193 CNIDE CNI3S CNIG4 [CN1B4 CN1BD CN1RJ CN1Sa CN18d CNi1e2 CN13d
et 170 cona Py CRIC
NEMORYCARD N2t w-a797 ot-016P uP-g678 UP-0735
UP-2793 CN1B1 CN3B2 CN181 CN182 CN181 CN182 CN181 CNiB2 CNIBl CN1Q4
e - = = = = = =
J J J [==) J J J L™= M
CN18S  CN11® CNIAZ CN1B7  ONIBI CNIGE CNI@D CNIG8  CNIBs CN1B9
noTHER  UP-B798
{{Jenis2
otesth  Mean cni13)
REGULATOR

CN1D1 T

ur-e813

TRANS UNIT

==}
cniet

SC-818R

EXT WAVE IN 5 cNiea
CN102

1-8-2 Display Unit, VD-881R

LED
UP-0806

CN101

[
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TOEXTERNAL TO ALARM

TOMU EQUIPMENT  POLE TORY

VR

C,,‘fof'°fﬁ’f, cunos OPERATION CONTROL
UP-0801

CN101 CN102 CN106 CN108

CN102 CN103

— 1

——d | E—
[t
| Se——— |

KEYPAD

RY-881P/PA
UR-J825)

ECCIH PIN OUT

]

POWER
SUPPLY UNIT
SC-019R

CN106

CN105
—

VD-3500S

—

] CRTUNIT [
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1-9 Power System Diagram

1-9-1 Main Unit, MU-881R

ZR-800P JA-860P (Mu-881R) KEYPAD
JA-880P RY-881PA
AA A A A A
e2| [+8v | [&Yy e2| |+svs
EH
EMC
E3
+5V
> MEMORY
DPU CoM3 CPU CRTC 110 02 CARD CONNECTOR
UP-0670 QI-816P UR-3027 UP-0795 UP-0797 > UP-0799 UP-0807
m“ ' . A A A A AA o A Ay HA \
+ E1 5VvB
S I EA I e I T R I e
MOTHER|
UP-0798
CHASSIS e A AN
= ER2 +8V
E4 +5VB
POWER SUPPLY COOLING FAN
REGULATOR UNREG. + 12V \
(UP-0813) 12V )(
TRANS UNIT
(SC-018R)
A
ACLINE
1-9-2 Display Unit, VD-881R
RY-881P ALARM POLE
A \ E2 A A
+12VA
E2 +5V
+5V, +12V
__+12V, +5V +12V, +5V _ +12VA, -12V
LED - VR -« OPERATION CONTROL  [*€ POWER
UP-0806 |.gEtl:FE2 UP-0802 |.-ElE2 UP-0801 <« E1E2E3 SUPPLY
A A
+12VC
E1
VD-881R
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1-10 Related Instruments Connection

1.32

Firstly, select one of the following instruments on the SETUP display.

1

1

ES| 9 kit 5! AUX2C !
6.——'—r6|DGND i

- E

1 Chassis i

Input signal
Related Instruments
AUX1C AUX2C
AUX1W AUX2W
(Active-low) (Active-low)
COg Monitor ETCOq CO3 Waveform | ETCOs CO9
(OIR-7101) (20 mmHg/V) (20 mmHg/V) Alarm Signal Measure Signal
External Alarm Signal _— S _ Alarm (Error)
Indication Signal
External Analog Signal —_— External —_— _
Waveform
: Don’t care
Connection cable: YS-005P8
[OIR-7101] [BSM-8800]
Connector Pm No. Pin No. Connector
: 5-1628G P 1 R gt adtioton T :RM12BPG-6P
: P-1628A-CA(20) | ETCO, ; 3 TAUXIW! " poiong o78sat
: P-1628A-STA(01) LCoW1 | 1 2l Auxaw |
i AGND | i S I—-_|3|AGND i
ALi 4 et 41 AUX1C




2.SIGNALLIST

2-1  MainUnit, MU-881R ........ccciiiiiiiiiii i riaeriarsnneranrannnnns 2.1
2-1-1 COM3Board,UP-0563 ..........coviiiiiniiiniieninnennnnsns 2.1
2-1-2  DPUBO0ard,UP-0670 ..........ccvvueiinennnennernncrnnneannnn 23
2-1-3  CRTCBoard,UP-0795 .........cciiiiiiiinienrnnnnernnnnennnnnns 2.7
2-1-4  1/OBoard,UP-0797 .........iiiiiiiiiriineernnnarernnncennnns 2.13
2-1-5 UR-3027,CPUBOArd ...........viiiiimiirnnnnnnnnnccnnnnenss 2.16
2-2  Keypad, RY-88TPA .......iiiiiiiii it iiiannrertssnenecaaaennananns 2.19
2-2-1 CONSOLEBoard,UR-3025 ...........ciiiiiinnennnnnnennnnnes 2.19
2-3 Display Unit, VD-88TR ........ciuiiiiiiiiiiiiniaernrneraarannnnnnns 2.20
2-3-1 OPERATION CONTROL Board, UP-0801 .............c.cvvuunen. 2.20
2-3-2  OPERATION (VR)Board,UP-0802 ............cicovveuevnnnnns 2.21

2.C1






2.SIGNAL LIST

2-1 Main Unit, MU-881R

2-1-1 COM 3 Board, UP-0563

Prefix “X” means negative logic.
For example: A/XM
High level (5V): Address recognition signal (active-high)
Low level (O0V) : Message recognition signal (active-low)
If a signal is not found, search the symbol from “X + signal name” lists.
If a signal “X + symbol” is not found, search the symbol from “signal name-X”.

Symbol Function Part
ALE 85 8085 address latch enable signal from 8085 4/10
AQL-A10L Recorder CPU address bus 9/10
AX0-12 Global memory address bus 3/10
CLK 3M 8085 clock (3MHz) 4/10
CLK 96 Transmitting/receiving clock 7/10
CS COMS3 Board select signal 1/10
DOL-D7L Dual port RAM data bus 9/10
DX0-7 Global memory data bus 3/10
DX85 0-15 8085 data bus 4/10
DX85 0-7 8085 data bus 4/10
100-7 Recorder CPU data bus 9/10
MDW Delayed ECG waveform 6/10
MSK 7.5 RST 7.5 interrupt request signal mask signal 5/10
RD CNS data reception signal 5/10
RD RET CNS data reception return signal 5/10
RES 85 8085 external unit reset signal from 8085 4/10
RST 6.5 CNS data reception interrupt request signal 5/10
RST 7.5 Watch dog timer periodic interrupt request signal 7/10
RSTIN 8085 reset signal for CPU (CPU Board) from 8085 7/10
SD Data transmit signal for CNS 5/10
SD RET Data transmit return signal for CN'S 5/10
SEL85 Global memory bus select signal 2/10
WDT Software watch dog timer control signal 4/10
WDTINT Watch dog timer interrupt request signal 7/10

2.1




2.SIGNAL LIST

Symbol Function Part
X6.5CLR RST6.5CLR output flip-flop clear 4/10
X8251S 8251 select signal 4/10
XAL Alarm signal 5/10
XBUSY2 BSM busy line signal for CNS 5/10
XBUSY2RET BSM busy line return signal for CNS 5/10
XBUSYL Dual port RAM wait request signal for recorder CPU 9/10
XBUSYR Dual port RAM wait request signal for CPU (CPU Board) 9/10
XCOMW Recorder CPU memory write control signal 9/10
XCSo0 WS reset port select signal 1/10
XCs1 8085 dual port RAM select signal 1/10
XCS3 CG ROM select signal 1/10
XCs4,5 Printer buffer RAM select signal 1/10
XCSRST85 8085 reset port select signal from CPU (CPU Board) 2/10
XD/ASEL DA port select signal 4/10
XDOS Output port (IC146) select signal 4/10
XGLS 68 Global memory access request signal from CPU (CPU Board) 2/10
XGLS 68A Global memory select signal from CPU (CPU Board) 2/10
XGLS85 Global memory select signal from 8085 4/10
XINT11 Interrupt request signal for CPU (CPU Board) from CPU (WS) | 9/10
XINT16 Interrupt request signal for CPU (CPU Board) from 8085 5/10
XINTL CPU (CPU Board) interrupt request signal for recorder signal | 9/10
XIORD 8085 read control signal for output port 4/10
XIORST85 CPU (CPU Board) 8085 reset signal 2/10
XIOWR 8085 write control signal for output port 4/10
XLEDS LED port select signal 4/10
XMRD 8085 read control signal for global memory 4/10
XMWR 8085 write control signal for global memory 4/10
XRAMC Recorder CPU memory read 9/10
XRDL Lower 8 bit data read 2/10
XRDU Upper 8 bit data réad 2/10
XRESET CPU (CPU Board) reset request signal 9/10
XSWS Dip switch port select signal 4/10
XWRL Lower 8 bit data write 2/10
XWRU Upper 8 bit data write 2/10




2-1-2 DPU Board, UP-0670

2.SIGNAL LIST

Symbol Function Part
*MAS6 A/D RAM memory address 8/19
16M 16MHz clock 1/19
Al1-23 Address bus lines 1-23 1/19
ADINT AD interrupt (every 2msec) 6/19
ADSFT A/D convertor shift voltage 15/19
ANT11 Diversity switching 10/19
AUX1C,AUX2C External unit's waveform input control 10/19
AUX1W, AUX2W Auxialiary input analog waveform signal 12/19
BERR Bus error 1/19
CAO0 A/D convertor data width control 719
CE A/D convertor chip enable 8/19
CH1W/P1W Channel-3 waveform/blood pressure 1 waveform 16/19
CH4AW/P2W Channel-4 waveform/blood pressure 2 waveform 16/19
CH5W/P3W Channel-5 waveform/blood pressure 3 waveform 16/19
CH6W/P4W Channel-6 waveform/blood pressure 4 waveform 16/19
CHTW/RW Channel-7 waveform/respiration waveform 16/19
CHS8W/EXTAUX Channel-8 waveform or external input unit 16/19
CHOW Channel-9 waveform 16/19
CLK RF unit clock 10/19
CLK16M 16MHz system clock 3/19
CLK16MC 16MHz clock 3/19
CLK500K 500kHz 2/19
CLKSAMPL 8msec clock 3/19
D/A D/A cconverted waveform signal 15/19
D0-15 Data bus lines 0-15 1/19
DATA RF unit setting data 11/19
DTACK1 Data acknowledge 1 3/19
DTACK2 Data acknowledge 2 4/19
ECG,ECG2 2¢h ECG regenerated ECG signal 11/19
ECG1AD, ECG2AD Processed ECG amplifier output signal 13/19
EN1 Peak hold enable signal 8/19
FCo0-2 Function code 1/19
FSSTS Frame shift gate array status signal 8/19
G1-2 Gain select signal 14/19

23



2.SIGNAL LIST

Symbol Function Part
GMSLC Global memory select signal 3/19
HA2-8 Individual head amplifier output signal 11/19
HAECG1 ECG1 signal 17/19
HAECG2 ECG2 signal (fixed lead II ECG) 17/19
HARESP Respiration waveform 18/19
HICUT ECG high cut filter select signal 11/19
HUM ECG hum filter 11/19
IBW Interbed waveform signal 12/19
INST ECG instantaneous short circuit signal 11/19
INT1 Interrupt request signal from CPU to DPU 3/19
JACLK JA communication clock 719
JACNTL JA control signal 9/19
JADLWL JA lower byte write 2/19
JAFCLK JA floating clock 7/19
JARCLK Respiration detection carrier generator clock 7/19
JASTS JA status signal 9/19
11 Auto D/A lower byte data latch signal 8/19
L2 Auto D/A upper byte data latch signal 8/19
LE RF unit data latch enable signal 10/19
LMA2-4 Multiplexer switching control signal 8/19
LMAS6 Analog input multiplexer inhibit control signal 8/19
MAO Auto A/D or D/A memory address 0 7/19
MA1 - A/D RAM memory address control (or select) signal 8/19
MDW Delayed ECG waveform 12/19
MPX Multiplexed waveform 11/19
PARA ‘I:Oiad amplifier recognition or measure status signal for input 12/19
QB 256 kHz clock 19
R/XC A/D convertor read/convert control (or select) signal 8/19
R/XW Read/write control (or select) signal 1/19
R/XWB System read/write control (or select) signal 3/19
R/XWC System read/write control (or select) signal 3/19
RCT8MS 125Hz (8msec) clock 3/19
REF10V +10V reference voltage 14/19
RESPAD Respiration waveform signal for A/D convertor 11/19
RINST Respiration wave instantaneous short circuit signal 11/19




2.SIGNAL LIST

Symbol Function Part
RSSI Receiver field strength signal 15/19
RTC ECG high cut filter control (or select) signal 11/19
S0 Hardwire or telemetry switching control signal 10/19
TC3.2 ECG time constant control signal (H:3.2sec;L:0.5sec) 11/19
TECG1W, TECG2W Telemetry analog ECG waveform 15/19
TEST 1mV calibration control signal 11/19
TST AD RAM test 8/19
W/XR Write/read control (or select) signal 1/19
XADDRI1-13 System address bus A1-13 5/19
XADDR17-23 System address bus A17-23 3/19
XADRCS A/D RAM chip select signal 2/19
XADWR AD RAM memory write 8/19
XAS Address strobe signal 1/19
XASB System address strobe signal 3/19
XCLKO 8MHz clock 4/19
XCNT Counter status read 2/19
XCPUINT Interrupt request for CPU board 2/19
XCS A/D RAM memory write control signal 8/19
XDIPSW Dip switch read 2/19
XDTACK Data acknowledgement signal 1/19
XDTACK System data acknowledgement signal 3/19
XEO0 A/D RAM memory read 8/19
XFSCLR Frame sync clear 2/19
XGARD FS Gate array read 2/19
XGMCS Global memory chip select signal 4/19
XGMCSC System global memory chip select signal 4/19
XGMRL Global memory lower byte read 4/19
XGMRU Global memory upper byte read 4/19
XGMSL Global memory select 2/19
XGMWL Global memory lower byte write 4/19
XGMWU Global memory upper byte write 4/19
XHALT Halt 1/19
XHIFCM ECG write control signal 2/19
XHO ECG measure signal 10/19
XHT ECG synchronizing signal 10/19
XIA Interrupt request signal acknowledge 2/19
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2.SIGNAL LIsT

Symbol Function Part
XINT13 Interrupt request signal from DPU to CPU 3/19
XIORST I/0 port reset signal (SYSTEM) 3/19
XIORSTC I/O reset signal 2/19
XIPLO0-2 Interrupt request priority level 1/19
XJADLR JA lower 16 bits status read 2/19
XJADLWU JA lower upper byte write 2/19
XJADUR JA upper 16 bits status read 2/19
XJADUWL JA upper byte write 2/19
XJADUWU JA upper upper byte write 2/19
XLDS Lower byte data strobe signal 1/19
XLDSB System lower byte data strobe signal 3/19
XLDSC System lower byte data strobe signal 3/19
XLED LED write output port 2/19
XLEN2 D/A multiplexer inhibit control signal 8/19
XRAMCS RAM chip select signal 1/19
XRDLS Lower byte read 1/19
XRESET Reset signal 1/19
XRESTS RF status read 2/19
XRFCNTL RF write 2/19
XRO JARCLK preset signal 719
XROMCS ROM chip select signal 1/19
XSATAO0-15 System data bus D0-15 5/19
XSTR Pacing pulse strobe signal 8/19
XSYNC2 Frame shift gate array SYNC 8/19
XUDS Upper byte data strobe signal 1/19
XUDSB System upper byte data strobe signal 3/19
XUDSC System upper byte data strobe signal 3/19
XVPA Valid peripheral address 1/19
XWDLS Lower byte write 1/19




2-1-3 CRTCBoard, UP-0795

2.SIGNAL LIST

Symbol Function Part
16MHz 16MHz clock 8/20
16MHzC 16MHz clock 7/20
2MHz ACW Synchronizing clock 8/20
32MHz 32MHz clock for graphic processing 2/20
32MHzG 32MHz clock 8/20
64MHz Clock for palette code 18/20
A1DO0-3 Latched individual signal A1SD0-3 6/20
A1SDO0-3 Waveform serial data A 1,3,5,7 trace EVEN 6/20
A2D0-3 Latched individual signal A2SD0-3 6/20
A2SD0-3 Waveform serial data A 2,4,6,8 trace EVEN 6/20
A3D0-3 Latched individual signal A3SDO0-3 6/20
A3SD0-3 Waveform serial data A 1,3,5,7 trace ODD 6/20
A4DO0-3 Latched individual signal A4SD0-3 6/20
A4SD0-3 Waveform serial data A 2,4,6,8 trace ODD 6/20
AA00-07 Upper screen frame memory address 8/20
ADDL Character ROM address latch 16/20
ALSND Alarm sound signal 19/20
AREA ACW setting signal (Input port signal) 8/20
ASDO-3 Waveform serial data A EVEN 7720
ATRB Character attribute (B) select signal 16/20
ATR BL Character attribute blink select signal 16/20
ATRG Character attribute (G) select signal 16/20
ATRI Character attribute (I) select signal 16/20
ATRR Character attribute (R) select signal 16/20
ATRRV Character attribute reverse signal 16/20
ATRL Character attribute signal latch 16/20
B1D0-3 Latched individual signal B1SD0-3 6/20
B1SDO0-3 Waveform serial data B 1,3,5,7 trace EVEN 6/20
B2D0-3 Latched individual signal B2SD0-3 6/20
B2SD0-3 Waveform serial data B 2,4,6,8 trace EVEN 6/20
B3D0-3 Latched individual signal B3SD0-3 6/20
B3SDO0-3 Waveform serial data B 1,3,5,7 trace ODD 6/20
B4D0-3 Latched individual signal B4SD0-3 6/20
B4SD0-3 Waveform serial data B 2,4,6,8 trace ODD 6/20
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2_SIGNAL LIST

Symbol Function Part
BA00-07 Lower screen frame memory address 8/20
BAMO00-15 Waveform data (B) 14/20
BBMO00-15 Delayed waveform data (B) 15/20
BCONT CPU bus control 5/20
BSD0-3 Waveform serial data B EVEN 7120
C1Do0-3 Latched individual signal C1SD0-3 6/20
C1SDo0-3 Waveform serial data C 1,3,5,7 trace EVEN 6/20
C2D0-3 Latched individual signal C2SD0-3 6/20
C2SD0-3 Waveform serial data C 2,4,6,8 trace EVEN 6/20
C3D0-3 Latched individual signal C3SD0-3 6/20
C3SD0-3 Waveform serial data C 1,3,5,7 trace ODD 6/20
C4D0-3 Latched individual signal C4SD0-3 6/20
C4SDo0-3 Waveform serial data C 2,4,6,8 trace ODD 6/20
CHAO0-12 Character ROM address 16/20
CHDO0-7 Character ROM output data 17/20
CHRAO0-3 Character ROM address 17/20
CK2M Character 2MHz clock 16/20
CK4M Character 4MHz clock 16/20
CMAO0-12 Character RAM address 16/20
CMDO0-15 Character RAM output data 16/20
CSDo0-3 Waveform serial data C EVEN 7/20
CUDCD Character delayed timing signal 16/20
DASDO0-3 Waveform serial data A ODD 720
DBSDO0-3 Waveform serial data B ODD 7/20
DCSD0-3 Waveform serial data C ODD /20
DDISP1 Displayed timing 1 (delayed) signal 8/20
DISPB Character display timing (delayed 2 clock) signal 16/20
DISPF Character display timing (delayed 4 clock) signal 16/20
DSLD Waveform data change start signal (delayed) 8/20
ESND Ground for sound 19/20
EXTRDY Ready signal 19/20
G.CHVB Graphic and character composite video (B) signal 17/20
G.CHVG Graphic and character composite video (G) signal 17/20
G.CHVI Graphic and character composite video (I) signal 17/20
G.CHVR Graphic and character composite video (R) signal 17/20
GAO0-8 Graphic RAM address 2/20




2.SIGNAL LIST

Symbol Function Part
GAMO00-15 Waveform data (G) 12/20
GBMO00-15 Delayed waveform data (G) 13/20
GSDO0-15 Graphic serial data 3/20
GVB Graphic video (B) signal 3/20
GVG Graphic video (G) signal 3/20
GVI Graphic video (I) signal 3/20
GVR Graphic video (R) signal 3/20
H.C. Color hardcopying signal 18/20
HSYNC Horizintal synchronizing signal 2/20
HTSND QRS synchronized pulse sound signal 19/20
LCK Gate array space control (ACW-DCW) signal 6/20
LDP1,2 Shift register load 1,2 8/20
M/XS SEL Master/slave select signal 19/20
MA16-19 Memory address select signal (GRAPHIC) 2/20
MAAO00-07 Upper screen latched frame memory address 8/20
MADO0-15 Memory address/data (GRAPHIC) 2/20
MBAO00-07 Lower screen latched frame memory address 8/20
MCYC Memory cycle 2/20
MIXSND ;&()l:nr?ssig;l signal mixed with QRS sycnchronized pulse 19/20
PLOL3 Palette overwrite input signal 18/20
PLPT7 Palette pixel input signal 18/20
R,G,B RGB signal 19/20
R/XWC Read/write control (or select) signal 1/20
RAMO00-15 Waveform data (R) 10/20
RBMO00-15 Delayed waveform data (R) 11/20
RxD1 Main unit inputted data for Display 19/20
RxD2 Main unit inputted data for keypad 19/20
SAS Frame memory serial shift signal 8/20
SASO, 1 Frame memory serial shift 0, 1 signal 8/20
SCLK Change waveform clock 6/20
TxD1 Main unit outputted data for Display 19/20
TxD2 Main unit outputted data for keypad 19/20
VSYNC Vertical synchronizing (every one frame) signal 2/20
WSC Graphic RAM data transmission serial clock 2/20
WA1-16 Waveform RAM address 4/20
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2.SIGNAL LIST

Symbol Function Part
WBVA Waveform video (B) data 14/20
WBVB Delayed waveform video (B) data 15/20
WDO0A-15A Waveform data 1,3,5,7 trace EVEN 4/20
WDO0B-15B Waveform data 2,4,6,8 trace EVEN 4/20
WD0C-15C Waveform data 1,3,5,7 trace ODD 5/20
WDOD-15D Waveform data 2,4,6,8 trace ODD 5/20
WDO08-15 ACW setting data 8/20
WDISP Waveform display timing 8/20
WGVA Waveform video (G) data 12/20
WGVB Delayed waveform video (G) data 13/20
WRVA Waveform video (R) data 10/20
WRVB Delayed waveform video (R) data 11/20
X16MHzC 16MHz clock (reverse shaded) 7/20
X32MHz 32MHz clock 8/20
X8MHz 8MHz clock 2/20
XACRTCIRQ Interrupt request signal from ACRTC 1/20
XACRTCSL ACRTC select signal 1/20
XASC Address strobe signal 1/20
XCLOAD Character load timing control signal 16/20
XCAS Graphic RAM column address strobe signal 2/20
XCASA Ubpper screen frame memory column address strobe signal 8/20
XCASB Lower screen frame memory column address strobe signal 8/20
XCHOEH Upper byte character RAM read 1/20
XCHOEL Lower byte character RAM read 1/20
XCHRDAK Character data acknowledge signal 1/20
XCHRSL Character RAM select signal 1/20
XCHWEH Upper byte character RAM write 1/20
XCHWEL Lower byte character RAM write 1/20
XCRDTAK ACRTC data acknowledge signal 1/20
XCso,1 Waveform RAM select 0, 1 (delayed) signal 4/20
XCs2 Gate array space control (ACW-DCW) signal 6/20
XCSJ Gate array space control (ACW-DCW) signal 6/20
XCSYNC Composite synchronizing signal 17/20
XCUDD Delayed display timing 1 (XCUD]1) control signal 2/20
XCUD1 Display timing 2 control signal 2/20
XDAT Gate array space control (ACW-DCW) control signal 6/20
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Symbol Function Part
XDGO-3 Waveform data buffer enable 4/20
XDGO-3 Waveform data buffer enable 5/20
XDISP1 Display timing 1 signal 2/20
XEXSYNC Auxiliary unit synchronizing signal 2/20
XGDTAK Waveform data acknowledge (from gate array) signal 1/20
XHSYNC Horizontal synchronizing (reverse shaded) signal 2/20
XHSYNCD Delayed horizontal synchronizing signal 8/20
XHT QRS synchronized pulse for alarm pole 19/20
XIORD I/O port read 1/20
XIOWR I/O port write 1/20
XIRQ Interrupt request signal from ACW 1/20
XKEYRST1 VD reset signal 19/20
XKEYRST2 Keypad reset signal 19/20
XLDSC Lower byte data strobe signal 1/20
XMDO Gate array space control (ACW-DCW) signal 6/20
XOEoQ, 1 Graphic RAM read 2/20
XOEA Upper screen frame memory read 8/20
XOEB Lower screen frame memory read 8/20
XOEH Waveform RAM upper byte data read 5/20
XOEH Waveform RAM upper byte data read 4/20
XOEL Waveform RAM lower byte data read 5/20
XOEL Waveform RAM lower byte data read 4/20
XPALRD Read palette code 1/20
XPALWR Write palette code 1/20
XPS.CTL2 Power state status signal 19/20
XRAS Graphic RAM row address strobe signal 2/20
XRASA Upper screen frame memory row address strobe signal 8/20
XRASB Lower screen frame memory row address strobe signal 8/20
XRST System reset signal 1/20
XS0G, 1G Graphic RAM serial enable signal 2/20
XSEO0-7 Frame memory serial enable signal 8/20
XSLD Waveform data change start signal 6/20
XUDSC Upper byte data strobe signal 1/20
XVSYNC Vertical synchronizing (reverse shaded) signal 2/20
XWARSL Waveform RAM select signal 1/20
XWEOQ, 1 Graphic RAM write 2/20
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Symbol Function Part
XWE0-3H Waveform RAM upper byte data write 0-3 4/20
XWE0-3H Waveform RAM upper byte data write 0-3 5/20
XWEO0-3L Waveform RAM lower byte data write 0-3 4/20
XWEO0-3L Waveform RAM lower byte data write 0-3 5/20
XWEA Upper screen frame memory write 8/20
XWEB Lower screen frame memory write 8/20
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LIST

2-1-4 1/0 Board, UP-0797
Symbol Function Part
ALSND Alarm sound signal 3/6
AUX1C, AUX2C Auxiliary input waveform control signal 1/6
AUX1W, AUX2W Auxiliary input waveform 1,2 1/6
BNKO0-6 Memory card bank switching signal 2/6
BVD1,2 Memory card battery voltage detection signal 2/6
CH3W/P1W Channel-3 waveform/blood pressure 1 waveform 1/6
CH4W/P2W Channel-4 waveform/blood pressure 2 waveform 1/6
CH5W/P3W Channel-5 waveform/blood pressure 3 waveform 1/6
CH6W/P4AW Channel-6 waveform/blood pressure 4 waveform 1/6
CHTW/RW Channel-7 waveform/respiration waveform 1/6
CHS8W/EXTAUX Channel-8 waveform/auxiliary unit waveform 1/6
CHRSL1, 2 Character ROM select signal 4/6
DTACKBI, 2 Data acknowledge for internal timing signal 2/6
ECG1W, ECG2W ECG waveform 1, 2 signal 1/6
ESND Ground for sound control board 1/6
HI/LO Synchronized with QRS pulse high/low tone switching signal 3/6
HTLO Low tone synchronized QRS pulse 3/6
HTSND Synchronized QRS pulse sound signal 3/6
IB SEL Interbed select signal 1/6
IBW Interbed waveform signal 1/6
KDO0-7 Character ROM data signal 6/6
LATCHA Memory card address latch signal 2/6
M/XSSEL Display unit master/slave select signal 5/6
MA1-18 Memory card address A1-18 control (or select) signal 2/6
MCLED Memory card indication LED signal 2/6
MDO-15 Memory card data D0-15 2/6
MDW Delayed ECG waveform 1/6
MIXSND Mixed sound (alarm and synchronized QRS pulse) signal 3/6
ON/OFF Synchronized QRS pulse sound on/off switching signal 3/6
OUTBO0-3 8279 (CPU Board) output signal B 3/6
RD CNS data reception signal 1/6
RDRET CNS data reception return signal 1/6
RDY/XBSY Ready/busy status signal 2/6
RWRCTL Power supply control signal 5/6
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Symbol Function Part
RxD1 Receiving data (for display unit) 4/6
RxD2 5ela)c)eiving data (for keypad when connected to video display 4/6
RxD3 Receiving data (for keypad when connected to main unit MU) 4/6
RxDF Receiving data signal (full key board) 4/6
Sa02 Sa02 tone/normal synchronized with QRS pulse sound signal 3/6
SD Data transmission signal for CNS 1/6
SD RET Data transmission return signal for CNS 1/6
SLO-3 CPU Board 8279 scan line signal 3/6
SNDINH Sound inhibit signal 3/6
SRSL1-4 Shift register select signal 4/6
STNBY Power standby control signal 5/6
TCCLR Timer condenser clear signal 5/6
TOSC Tone oscillator signal 3/6
TxD1 Transfering data (for display unit) 4/6
TxD2 ’{‘rll')a)nsfering data (for keypad when connected to video display 46
TxD3 ariajl)lsfering data (for keypad when connected to main unit 4/6
TxDF Transfering data (full key board) 4/6
W/XR Read/write control (or select) signal 2/6
wP Memory card write protect signal 2/6
X1CHIPW Write signal for 1CHIP CPU 4/6
XAL Alarm signal 1/6
XBUSY2 CNS data transmission interrupt request signal 1/6
XBUSY2 RET CNS data transmission interrupt request return signal 1/6
XCD1,2 Memory card detection signal 2/6
XCE1,2 Memory card enable signal 2/6
XDEL Lower byte data bus buffer enable signal 2/6
XDEU Upper byte data bus buffer enable signal 2/6
xDSRF Data set to ready signal (full key board) 4/6
XERESET Auxiliary reset signal to CPU board 5/6
XEXTRST Auxiliary reset (switch) signal 5/6
XHO ECG measure signal 1/6
XHT Synchronized QRS pulse signal 3/6
XHTOUT ECG synchronized signal 1/6
XINTR Communication interrupt request signal 1/6
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Symbol Function Part
XINTR RET Communication interrupt request return signal 1/6
XIOSL1-3 I/O port select signal 2/6
XLEDSEL LED select signal 4/6
XMCPORTR Memory card port read 2/6
XMCPORTW Memory card port write 2/6
XMCSW Memory card switch status signal 2/6
XOE Output enable signal 2/6
XRCLK Clock latch signal 4/6
XRD1,2 72001 read 4/6
XRDYF Ready signal (full key board) 4/6
XREG Attribute memory space select signal 2/6
XRETRN Retry control port enable signal 4/6
XRSTF Reset signal (full key board) 4/6
XRTYF Retry signal (full key board) 4/6
XSRSEL Serial clock select signal 4/6
XWE Write enable signal 2/6
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2-1-5 UR-3027, CPU Board

Symbol Function Part
A01-23 Internal address bus 01-23 1/16
CEXT RAM's buffer condenser terminal 14/16
CLK16M 16MHz System clock _ 1/16
CLK2M 2MHz clock 2/16
CLK500K 500kHz clock 2/16
CLKSAMPL Syncronization signal for copying waveform data 16/16
CNTL/STB 8279 control/strobe signal 13/16
CTS Clear signal to send from 71051 12/16
D00-15 Internal data bus 00-15 1/16
DSR 71051 data set to ready 12/16
DTR 71051 data terminal ready 12/16
ERESET External reset signal (positive logic) 4/16
FCo0-2 Interrupt request encoding signal 1/16
FG Ground 12/16
I51TXRDY Ready to transmit signal from 8251 6/16
I51XRXDY Ready to receive signal from 8251 6/16
1540UT2 71054 signal 2 counter 6/16
16242STD 6242 standard clock 6/16
I79IRQ Interrupt request signal from 8279 6/16
IACK Interrupt request acknowledge signal 3/16
INT10-17 Interrupt level 10-17 6/16
LDS Lower byte data strobe signal on system bus 1/16
OUTAO0-3 8279 data output A0-3 13/16
OUTBO0-3 8279 data output B0-3 13/16
R/XE High level read;Low level write 1/16
R/XWB System read/write control signal 16/16
RLO-7 8279 return lines 0-7 13/16
RTCSL Real time clock select signal 3/16
RTS Data request signal for sending data from 71051 12/16
RXD Receive data 12/16
SG Ground signal 12/16
SHIFT 8279 shift signal 13/16
SL0-3 8279 scan lines 0-3 13/16
TXD Transmit data 12/16
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Symbol Function Part
VB Battery voltage 11/16
WRDL Lower byte write signal 2/16
WRDU Upper byte write signal 2/16
WTDERR Watch dog timer error signal 4/16
WTDSTOP Watch dog timer stop control signal 4/16
XADDRO01-23 System address bus (negative logic) 15/16
XAS Address strobe signal 1/16
XASB System address strobe signal 16/16
XBERR Bus error 1/16
XDATAO00-16 System data bus (negative logic) 15/16
XDRACK Data acknowledge signal 1/16
XDS/LEDS Dip switeh/LED select signal 3/16
XDTACKB System data acknowledge signal 16/16
XE2PSL EEPROM select signal 11/16
XE2PSL EEPROM select signal 3/16
XEBUS System bus select signal 3/16
XERESET External reset signal (negative logic) 4/16
XHALT Halt signal for CPU 1/16
X151SL 71051 select signal 3/16
XI54ACK 71054 acknowledge signal 6/16
XI54SL 71054 select signal 3/16
XI62ACK 6242 acknowledge signal 6/16
XI79SL 8279 select signal 3/16
XIACK1-2 Interrupt acknowledge signal 1-2 5/16
XIACK10-17 nterrupt acknowledge 10-17 6/16
XINT10-50 Interrupt signal 10-50 16/16
XINT7 Interrupt level 7 4/16
XI0 I/0O port select signal 3/16
XIORD I/O port read signal 2/16
XIORST System reset signal 16/16
XIOWR I/O port write signal 2/16
XIPLO0-2 Interrupt request priority level 1/16
XLDSB System lower byte data strobe signal 16/16
XPDOWN Power down indication signal (generated in UP-0315) 4/16
XPWDWN Voltage down indication signal 11/16
XRAM RAM select signal 3/16
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Symbol Function Part
XRAMOSL-XRAM3SL RAMO-3 select signal 3/16
XRDL Lower byte read signal 2/16
XRDU Upper byte read signal 2/16
XRESET Reset signal for CPU 1/16
XROM ROM select signal 3/16
XROMOSL-XROM3SL ROMO-3 select signal 3/16
XRTCSL 6264 select signal 11/16
XST/WTDS Status/watch dog select signal 3/16
XUDS Upper byte data strobe signal on system bus 1/16
XUDSB System upper byte data strobe signal 16/16
XVPA Valid peripheral address 1/16
XWTDLAMP Watch dog timer lamp control signal 4/16
XWTDSTB Watch dog timer strobe signal 4/16
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2-2 Keypad, RY-881PA

2-2-1 CONSOLE Board, UR-3025

Symbol Function Part
READY Ready
RxD2 Receiving data signal
TxD2 Transmit data signal
XP.SCTL2 Power status control signal
XRESET Keypad reset signal
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2-3 Display Unit, VD-881R

2-3-1 OPERATION CONTROL Board, UP-0801

Symbol Function Part
ALSND Alarm sound 3/4
ALSND20 Alarm sound signal amplified 20 times 3/4
ALSNDGND Ground for alarm sound 3/4
ALSNDOFF Alarm sound OFF 2/4
CLICK Key sound 2/4
CMPS CRT unit NTSC signal 1/4
COMP NTSC signal input control from auxiliary unit (output port) 1/4
CSND Composite SND signal 3/4
ECOMPS NTSC signal from auxiliary unit 1/4
EHSYNC Horizontal synchronizing signal from auxiliary unit 1/4
ER,EG,EB RGB signals from auxiliary unit 1/4
ERG,EGG,EBG Ground for individual RGB signals from auxiliary unit 1/4
EVIDEO RGB signals input control from auxiliary unit (output port) 1/4
EVSYNC Vertical synchronizing signal from auxiliary unit 1/4
EXSN Auxiliary unit input sound 4/4
EXSNDGND Ground for auxiliary unit input sound 4/4
EXSNDSEL Auxiliary unit input sound select 2/4
HSYNC CRT unit horizontal synchronizing signal 1/4
HTSND QRS synchronized pulse sound 3/4
HTSND25 QRS synchronized pulse sound signal amplified 25 times 3/4
HTSNDGND Ground QRS synchronized pulse sound 3/4
KREADY Keypad ready signal 2/4
M/XS SEL Master/slave select 2/4
MHSYNC Horizontal synchronizing signal from main unit 1/4
MR,MG,MB RGB signal from main unit 1/4
MRG,MGG,MBG Ground for individual RGB signals from main unit 1/4
MVSYNC Vertical synchronizing signal from main unit 1/4
R,G,B CRT unit RGB signals 1/4
READY Ready signal 2/4
REMOTE Remote control infra-red signal 2/4
RxD1 Receiving data signal to main unit 2/4

2.20



2.SIGNAL LIST

Symbol Function Part
RxD2 Receiving data signal to keypad 2/4
SALSND20 Select ALSND20 signal 4/4
SCSND Select CSND signal 3/4
SLEEP Sleep screen port output 2/4
SPKR+ Speaker signal 3/4
SPKR- Speaker signal 3/4
TxD1 Transferring data to main unit 2/4
TxD2 Transferring data to keypad 2/4
VALSND ALSND signalwith volume information added 3/4
VHT/EXSND HT/EXT SND signal with volume information added 3/4
VSYNC CRT unit vertical synchronizing signal 1/4
WSLEEP Sleep sound 3/4
XALPLG Alarm pole GREEN output 2/4
XALPLR Alarm pole RED output 2/4
XALPLY Alarm pole YELLOW output 2/4
XCOMP CRT unit NTSC signal input control signal 1/4
XEVIDEO RGB signals input control signal from auxiliary unit signal 1/4
XEXCOMP NTSC signal input control signal from auxiliary unit signal 1/4
XHT QRS synchronized pulse signal for alarm pole 2/4
XP.SCTL1 Power status control signal to power supply unit signal 2/4
XP.SCTL2 Power status control signal to main unit signal 2/4
XP.SCTLIN Power status control signal from keypad 2/4
XRESET1 VD reset 2/4
XRESET2 Keypad reset 2/4
2-3-2 OPERATION (VR) Board, UP-0802
Symbol Function Part

BRIGHT Brightness control signal

CONT

Contrast control signal
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3. CIRCUIT DESCRIPTION

JA-DPU Analog Signal Processor ............covveiiinninnnrnneennnnnns 3.1
3-1-1 Electrocardiogram (ECG)Signal .............ccviiienvnnnnnn.. 3.1
3-1-2  RespirationSignal ...........ccciiiiiiiiiii i i 3.1
3-1-3  BloodPressureSignal ...........cciiiiiiiiiiiiiii i 3.2
3-1-4  Cardiac Output(CO)Signal .........ccciiiiiiiiiinnnnninnn, 3.2
3-1-5 TemperatureSignal ..........c.civiiiiiiiiiiiiii it 3.2
MainUnit, MU-881R .........cciiuiiiiiiiiiiininneennnrransnnnennnennns 33
3-2-1 COM3Board,UP-0563 ...........cciiiiriinnnnnnccccannnnnsns 33
@General ... e et 3.3
R 2 LT <o T =T 3.3
@ Global Memory & Control Circuit ...........ocvviveienennnn. 3.6
@ CNSINterface .......veviriiiinrneiriiraracinraeinrneanss 3.9
@ Delayed ECG Waveform(MDW) Generator ................. 3.15
@ WDT/LED/SW CIFCUIt . ..veieiniiiieineineinrnnennrnnens 3.16
QOWSINterface .......coiiiiiiiiiiiiiiiii it 3.18
3-2-2  Power Transformer Unit,SC-018R ...........ccviicerinnnnn. 3.23
L CT=T T - 3.23
€ +5.1VRegulating Circuit ..........cccvviiiiiiiiniiinnnnn. 3.25
4 +5VB Regulating Circuit With Overvoltage Protector ....... 3.28
@ Overheat Protector & Standby Power Circuit ............... 3.29
3-2-3  CRTCBoard,UP-0795 ........cciiiiiiiiiiiiiinnneereerenrnn 3.30
®General ... e 3.31
@ Bus Buffer and Decoder Circuit ..........cccovvvnninnnnnnnn. 3.32
@ Timing Generator Circuit ..........ccoviiienenrnnnennnnn.. 3.34
@ GraphicDisplay Circuit .........ccoviiiiiiiiiininnnnnn.. 3.35
@ Character Display Circuit ...........c..covvunenn.. T 3.41
@ Waveform Display Circuit .........ccovviiiivnnnnnnnnnn.. 3.45
€ WAVE RAM (Waveform BufferRAM) .........ccovveeueunn. 3.48
@ Waveform Processing Circuit ...........oeiviininrnenenen. 3.50
@ Waveform Display circuit ........cccvviviviiiiiiieninnnnn.. 3.51
@ ColorPalette Circuit ......covvvvevnniininiinnininnnnnns. 3.54
3-2-4 /OBoard, UP-0797 .........ccoiiiiieiiinirerinnernnnneennnns 3.55
®General ... e e 3.55
@ Bus Buffer and Decoder Circuit ..........cocvvuveienrnnnn.. 3.58
@ Memory Card Interface Circuit .............cvveivnnennnnn. 3.59
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@ Serial Communication Circuit ........c.cviviviininnnnn... 3.60

@ Power Supply Control Circuit  .........cvvevievinvinnnnnn.. 3.61

@ Sound Generator Circuit .........cooviiiiiniirnrinnnanan.. 3.64

@ Auxiliary Amplification Circuit ...................ccvu... 3.66

@ Hardcopying Processing Circuit  ..........covvvivvninnnnnnn. 3.67

3-2-5 DPUBOArd, UP-0670 ........cccoiieiinnnnnnnnnnnnnennnnsenes 3.69
@ General ... e e i e i, 3.69

@ MPU/ROM/RAMGIICUIt ...cvvreiiiriirnnnrineennennnennns 3.70

@ Global Memory Control Circuit ...........c.ccvvvvnnnnnnn.. 3.72
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3. CIRCUIT DESCRIPTION

3-1 JA-DPU Analog Signal Processor

3-1-1

3-1-2

Each head amplifier board amplifies the measuring parameter and transfers the analog
signals to the DPU board (UP-0670).

The DPU board time-shares the analog signals with a 16-channel multiplexer and
converts the analog signals to digital signals with a 12 bit D/A converter through a d.c.
level shift circuit and sample hold circuit according to each specified timing.

The digital signals are displayed on the CRT after being gain-controlled, filtered and
formatted by software while the digital signals are converted to analog signals for a
recorder or central monitor.

All the signal process timings are synchronized with a SYNC signal (16 msec interval
clock)

Each measuring parameter signal is processed as follows.
Electrocardiogram (ECG) Signal

On the ECG Head Amp board (UP-0272), two leads of an ECG signal are pre-amplified
and time-shared to be one signal (2¢h ECQ).

On the JA I/F Main board (UP-0270), a 2ch ECG signal is demultiplexed to be the two
leads of an ECG signal (ECG1 & ECG2). The output signal is kept to be 15 times as
much as the input signal on UP-0272 so that a polarization voltage (DC component) on a
electrode causes saturation since ECG1 and ECG2 signals include a DC component.
On the DPU board (UP-0670), ECG1 and ECG2 from the UP-0270 are amplified to be
1V to 15mV through 15mV calibration, the Pacing pulse limiter circuit, DC eliminator
time constant selector and Auto-instantaneous short circuit. ECG1 and ECG2 are
converted to digital signals through the HUM filter ON/OFF selector while ECG1 and
ECG2 are branched to be ECG1W and ECG2W signals for the recorder (WS) or central
monitor (CNS). ECG1W and ECG2W are real-time signals through the Low-pass filter
ON/OFF selector since the A-D and D-A converter circuit cannot minutely reproduce
the high frequency component (up to 100Hz).

Respiration Signal

On UP-0272, impedance variation(Q) between electrode “R”(RA) and “F”(LL) led by
respiration is transferred to the transformer (T003).

On the RESP Amp board (UP-0271), the impedance variation induces the minute
amplitude variation on an 80kHz sine carrier wave. The minute signal is amplified up
to 50 mV/Q, including the DC component.

On UP-0670, the signal is amplified up to 1V/Q, excluding the DC component, and
converted to a digital signal.

3.1
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3.2

3-1-3

3-1-4

3-1-5

Blood Pressure Signal

On the PRESS Head Amp board (UP-0369), Blood pressure signals P1 and P2 are
individually amplified, time-shared with the analog switch (IC003A),
modulated/demodulated with the 64kHz clock (F-CLK) for floating and outputted to
UP-0670 up to 1 V/100 mmHg.

On UP-0670, the signal is inputted to the 16ch multiplexer, doubled by the Gain
selector circuit, added to the ADSFT signal to shift DC level in auto-zeroing operation
and converted to a digital signal. Blood Pressure signal for WS or CNS is the output
signal (P1W to P4W) after D-A converter (8 msec sampling).

Cardiac Output (CO) Signal

On the CO Head Amp board (UP-0318), the following four signals are time-shared
during a 16msec interval on a SYNC signal.

1) REF: 0V Reference voltage for 0°CinTior 27°CinTb

2) Ti: Voltage for Injection fluid temperature (1 V/10 °C)

3) Tb:  Voltage for Blood temperature (1 V/5 °C)

4) ATb: Voltage for Blood temperature variation in fluid injection (1V/0.5 °C)
On UP-0670, the signals are converted to digital signals synchronized with the output
from UP-0318.

Temperature Signal

On TEMP Head Amp board (UP-0319), the following four signals are time-shared
during a 16 msec interval on a SYNC signal.

1) REF2T: Reference voltage for 27 °C in T1 or T2

2) CALS3T7: Calibration voltage for 37 °C (1V/5 °C)

3) T1: Voltage for Temperature-1 (1 V/5°C)

4) T2: Voltage for Temperature-2 (1 V/5°C)
On UP-0670, the signals are converted to digital signals synchronized with the output
from UP-0319.
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3-2 Main Unit, MU-881R

3-2-1 COMS3 Board, UP-0563
@ General

The COM3 board mainly functions as CNS interface and WS recorder interface through
the dual-port RAM.

@ Decoder

® Address decoder, Buss buffer

1C101,102 and 103(HCT240) are used for the buffer of address bus.
IC104(HCT244) is used for the buffer of control line.

IC105 and 106 (HCT640) are used for the buffer of data bus.
1C107,108(HC138),IC113(HC130),IC114(F04) and IC115(F20) are used as address
decoder.

IC112(HC32) operates as gate opener & closer of data buss buffer.

In decoder part, each chip select signal(CS) is asserted by following devices.

CS DEVICE

XCS3 ROM 128 KByte
XCS4 SRAM 64 KByte
XCS5 SRAM 64 KByte
XCS1 MB8421(2 port RAM,using lower byte only)
XCS0 WSRecorder RESET port(IC118)
A1~A15
A1~A23 ADDRESS ADDRESS BUS LINE
BUS ADDRESS
ADDRESS BUS BUFFER DECODER
IC101 ~ 103 IC107,108, >
A16~a23 | 109113 | cypsELECT SIGNAL
114,115
CONTROL
LINE
— B >
CONTROL - 1104
Ic112
b1~Dp15 | PATABUS o—
BUFFER e,
1C105, 106 D1~D15
DATA BUS >
DATA BUS LINE
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¢ XWR,XRD,XDTACK Generator

When CPU68000 on the CPU board accesses COM3 board, the decoder operates and the
chip select signal on IC116(F164) falls into assert condition "H".

If the request from CPU board comes later than XBUSYR, the CPU request falls into
wait condition.

* WRITE CYCLE TIMING CHART

LOWER BYTE WRITE CYCLE UPPER BYTE WRITE CYCLE

| <
gl

A

Y

2 4 W w W Sw 6 2 4 W W W sSw
CLK 16M

s ] L

RXW |

XLDS I

XUDS L

XCLR I I___—I

]

QE

XWRL [ [

XWRU L

—
—

—

I

L

Qo [ 1 I

[L
—
D TACK | [ I
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* READ CYCLE TIMING CHART

|« LOWERBYTE READ CYCLE | _ UPPER BYTE READ CYCLE |
| 2 sS4 SW SW SW 6 2 sS4 SW SW SW $6 |
CLK 16M
s 1 ——
RXW |
xws |
XUDS | —
XCR | L I
QA | L L
QD [ ] [ ]
xoL | |
XRDU I r
XDTACK ] | ]
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3.6

@ Global Memory & Control Circuit

® Global Memory Control circuit
The circuit controls the access request to the global memory (IC012) RAM from both
MPUs (8085 on this board and 68000 on the CPU board).

1) Access Priority Timing Chart
The access to the RAM (IC012) from the MPU8085 always governs.
The access to the RAM (IC012) from the MPU68000 is done according to the

following timing chart.
I | I
ALES5 [l |1 [l |1 |1 [
1 P P!
XGLS85 ! i |
(Access Request : I ACCESS !
from 8085) I 1 1
XGLS68 ' i R B, ! '
(Access Request WAIT | ACCESS WAIT | WAIT 1ACCESS
from 68000) ! : ! !
~---—- (N ->§<— —————————— (2) [ >
® When there is an access request from the MPU68000 only, the circuit
accepts the access from the MPU68000 and starts the access with the
negative going edge of ALES85 signal.
® When there are access requests from both the MPU8085 and 68000, the

circuit leads the access from the MPU8085 and starts with the negative
going edge of ALES85 signal. After completing the access from the
MPU8085, the circuit starts the access from the MPU68000 with the next
negative going edge of ALES85 signal.



2) Access Priority Judgment Function

3. CIRCUIT DESCRIPTION

IC112€C
c} XGLS68A
—q
IC130
EXTERNAL
ADDRESs  pXGLS68
DECODER
IC138A ._.@_._. ) [rmmmmemms
IC121C i 1C124B 1218 i o i
INTERNAL ‘ ! ! — !
TE | XGLS85 — g \ i i PR i SEL85
ADDRESS b —d . —o
DECODER : 4/ i ;
[ a - CLK Qp——
XLDS ! aR
I O
IC121F s
ALE [>o c120
IC114E
XUDS 4>
IC114C
RIXW {>o
@
[rmrmemimes I
i JICT17A i
1
+5V 1
! 1
; i
IC114D i i
! i
"3{> i i
IC125A I i i
— T\ IC118A < i i
1 1
CLK16M— / I i i
IC116 : :
IC122A i oIc118C i
1 1
XDTACKB _I_L i

(D When there are access requests from both the MPU8085 and 68000, the
circuit blocks the access request from the MPU68000.
@ The circuit judges whether there is an access request from the MPU8085 at
the negative going edges of ALES85 signal.
® When there is an access request from the MPU8085 (SELS85: High level), the
Shift Register (IC006) is not reset and doesn’t transfer the XDTACK signal
to the MPU68000. Therefore, the MPU68000 keeps on waiting for access to
the RAM (IC126) until the access from the MPU8085 is completed.
@ The circuit blocks the control signals to the RAM (IC126) from the
MPU68000, XWRL & WRDL, under the above condition @.
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® Global Memory circuit (Bus Selector)

The circuit (Bus selector) selects the Internal Bus (from 8085) or System Bus (from
68000) to connect with the global memory RAM (IC126) according to the Global
Memory Control circuit.

The bus selector consists of the Address Bus Selector, Control signal Bus Selector and
Data Bus Selector.

The former two are controlled by the Analog Switches (IC025/039/040, 024), LS157.
The latter one is controlled by the Buffer (IC131, 132), LS245.

...................................... A S SOV
AX68 €127,128, 124 IC126 IC131 DX85
AX85 _.E 0 RAM Do
_LE A1 D1
N M E :
E : BUFFER
ol (LS245)
H: ;
| . D6
-IDE . D7
B
i : T XGLS85
1y DX68

- I: A1
- A12

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1 1C132
1
1
1
1
I
1
I
1
1
1
1
1
1
[
1
1
1
I
1
1
1
1
1
1
1
L

SEL85

]

1

: I ’

GLS68 ! = . ;
GLS85 ; . : | BUFFER E
XRDL ! S = | (Ls245) !
XMRD ! : j
XWRL i _ ! |
H—WE !

i '

1 1

1 1

1 T
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@ CNS Interface

¢ CPU/ROM/RAM circuit

From WDT circuitI WDTINT ——>| TRAP

From CNS I/F circuit—» RST6.5 —>| RST6.5

IC133
8085 1IC141
MPU ROM

—_— —0] 32k
XRSTIN ———>O RESET (32 kbytes)

RST7.5 ———] RST7.5

4 ms)
( 1C142

RAM
»0| (8 kbytes)

INTERNAL
.ADDRESS
DECODER

O 000

The circuit consists of MPU8085 (IC053), ROM (IC141), RAM (IC142) and the Internal
Address Decoder.

The circuit controls the other circuits on the COM3 board.

The MPU8085 on the circuit provides the following Input/Output for Control signals.

Pins Description
RESET Reset Input
TRAP Watch Dog Timer Error Interrupt Request Input
RST7.5 Periodic Interrupt Request Input (every 4msec)
RST6.5 Interrupt Request Input upon receipt of Address/Command signal from

CNS (I/F)
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3.10

¢ CNS I/F (Interface) circuit
The circuit provides communication functions with the Central Monitor (CNS-8000
series) as follows:

(D) SIGNAL (RD)
Bedside monitor | (RD) (SD) CNS-8000
(CNS I/F) B
XBUSY2 XBUSY1
Transfer _
Symbol direction Description
SD MONO | Send Data (asynchronous, 9600 bps)
RD MONO Receive Data
XBUSY2 MONO [ Data is transferring to CNS and any request signal is rejected




® BSM-JJ communication sequence
Each bedside monitor communicates independently with the independent port of JJ.

The communication method is a double-asynchronous method with baud rate of 96000
bps.
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///////////////////////

7

\‘%\}

\ 3

\ \

\ N

NN RN

\R72001 \R72001§

BSM S\ BSM BsM N BSW §
PORT3 N PORT4 N PORT5 N PORT6
ORT3 N \ §

v,

7

N

72001

BSM §\ BSM
PORT7 \ PORT8

Z

\ NN W
:\\\\\\\\\\\\\\ MiHMdh=hNELDJI_j]mmmminmumnay \\\\ \\\\\\\\\\\\
< 9600BPS >
N2 N2 N2 N2 AV AV AV AV
J J J J JJ 4 J 4
PORT PORT PORT PORT PORT PORT PORT PORT
8051 8051 8051 8051 8051 8051 8051 8051
BSM 1 BSM 2 BSM 3 BSM 4 BSM 5 BSM 6 BSM 7 BSM 8
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X6.5CLR

XRES85

IC143

8251

RxD

RxRDY

® Address Receive operation

1C148B +5V

l\@

IC147B

s
C Q
D

1C148D D>

ol
1
@&U’

IC151D

3.12

Y

- 1C153B

/\

/v 1797

1C145

O A receive data is transferred to the RxD terminal on the IC143 from CNS through
the SIGNAL line.

@ Receive Interrupt Request signal RxRDY is asserted while the data is set on the
Receive Register in the IC143.

® Interrupt Request signal to the MPU8085, RST6.5, is generated.

When RST6.5 is generated, the MPU8085 reads the data on the Receive Register.

After reading the data, RxRDY is cleared and RST®6.5 is also reset.
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@ Data Transmit operation

1IC143
8251 IC154A 5
e I SD
SDR
TXD e G
TXE 9 @ ®

IC145

o—
O~
O—

1

@ A transmit data is set on the Transmit Register in the IC143 (8251) by the
MPUB8085.

@ Areceive data is blocked while the Transmit Driver (IC145) is set to enable by
setting the TxE signal to be active-low.

® The transmit data is transferred to the SIGNAL line.

@ When the transmit data is completed to transfer, the Transmit Driver is set to
disable by setting the TxE signal to be inactive-high.
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¢"BUSY" signal Transmit operation

When the processing work of MPU8085 is going to be overload, XBUSY control signal is

set to active in order to let the transmit operation from JJ wait.

3.14

IC146

OUTPUT
PORT

XBUSY2
XBUSY2 RET
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@ Delayed ECG Waveform(MDW) Generator

The delayed ECG waveform is generated by this part to transmit them to CNS for

remote recording.

The circuit consists of Output port, D/A converter, Low pass filter, and Reference

voltage generator.

The delayed ECG waveform,which is obtained CPU board through global memory, is
output at every 4ms to output port of IC157/158 by CPU(IC133) of COMS3 board.
The reference voltage generator supplies DC+2.5 V to D/A converter.

LATCH

__Ic158__

LATCH

_______________________ |
1
I
IC156 5
)
> 12 bit !
IC162 | IC163
i
1
1
> |
- I LOW PASS FILTER
]
]
]
D/A CONVERTER !
_______________________ d
+ 2.5V | REFERENCE VOLTAGE
REF | GENERATOR

DHW
(MDW)
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MPU68000

I—}XIORST85

MPU8085

—) XWDT

— XRSTIN

3.16

SOFTWARE
WDT D_

—olerzs g, [
e e ) g 5G]

€ WDT/LED/SW Circuit
RESET CIRCUIT
to Reset Input
(MPU8085)
XRSTIN
IC169

POWER-ON
RESET CIRCUIT

—=t| T, =200 msec T IC169
1IC170

=3 SINGLE

N— 49.9kQ
10k i,

= to Trap Input
TRV

_t (MPU8085)
==0.0022x T,=10 usec I—?E—q>—> XWDTINT

® Watch Dog Timer (W.D.T.) circuit

If the MPU8085 runs away, the circuit generates a TRAP Interrupt Request signal,
WDTINT.

The circuit consists of the Software WDT and Hardware WDT.

* Software WDT
The software WDT, Single-shot Multivibrator (IC169), keeps on outputting "High”
level by receiving a periodic access signal controlled by software, XWDT. If the
XWDT signal is not transferred to the IC169 for 200msec. or more, the IC169 output
terminal (Q) is set to "Low” level from "High” level due to the Timeout.

* Hardware WDT
The hardware WDT, Single-shot Multivibrator (IC170), keeps on outputting "High”
level by receiving an Address Latch Enable signal from the MPU8085, XALES85. If
the XALES8S5 signal is not transferred to the IC170 for 10 usec or more, the IC170
output terminal (Q) is set to "Low” level from "High” level due to the Timeout.

Both outputs of the IC169 and IC170 are connected to the IC035 (Wired OR).

The output of the IC035 is processed to be 20 usec width pulse by the single-shot
multivibrator (IC169B) if either IC169 or IC170 is set to "Low” level. The 20 usec width
pulse goes to the TRAP terminal of the MPU8085 to interrupt the MPU operation.



3. CIRCUIT DESCRIPTION

® Reset circuit
The circuit generates a Reset signal (XRSTIN) and sends it to the Reset terminal of the
MPU8085 in the following cases.
2-1)Power-on Reset circuit
The XRSTIN signal is generated for 100 msec after turning on the power switch.
2-2)Reset Command from CPU board XIORST
The XRSTIN signal is generated by the XIORST signal through the decoder from
the MPU68000 on the CPU board.
2-3)Reset Switch SW103
The XRSTIN signal is generated by depressing the SW103. The SW103 is provided
for debugging.
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3. CIRCUIT DESCRIPTION

@ WS Interface

® General
: IC180
~_ XINTR : XINT L = -
- i
i
 XBUSYR ! XBUSY L . >
!
H CN103
Y AoL~atoL !
AX681~AX6811 : , > < -/ ADDRESS <€ < CONNEC-
ADDRESS BUS : ADDRESS BUS| CONTROL TOR
CONTROL ! R-PORT  L-PORT| conTROL BUS BUFFER
CONTROL ; > < IC182,1C183 [« -
1
1
1
|
1
8 L~D7 DATA
< /8 H > </ POL~D7- | BusBUFFER | 5| L
H ., >
DX681~DX688 ! DATABUS | 184, 1C185 B2
DATABUS !
]
! 11 BUS
: /> ROM TERMINATION
64K x 2 (BYTE) RA901~RA909
»| CHARACTER D901~D925
5 GENERATOR
a > IC174,175
11
/l > RAM
32K x 4 (BYTE)
» | PRINTER BUFFER
g | c17e~179
y >

Dual port RAM IC180 (MB8421) is for receive/transmit data and command between the
COMS3 board and the externally connected thermal array recorder.

Address bus, data bus and control lines from the CPU that control the COM3 are
inputted to the IC180 R (right) port while address bus from the WS-841R is inputted to
the IC180 L (left) port. This address bus is inputted from the CN103 connector (WS) on
the rear panel of the main unit and connected to the IC180 L port through the
terminator composed of resistors and diodes, and address bus buffer composed of IC182
and IC183 (LS244). In the same manner as the address bus lines, control lines are
connected to the IC180 L port through the bus terminator and buffer.

Data bus lines from the thermal array recorder are inputted from the CN103 and after
bus terminator, the lines are buffered by different buffers during read cycle and write
cycle. ’
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3. CIRCUIT DESCRIPTION

Write cycle
Data is connected to the IC180 data bus through the data bus buffer IC184 (LS244).

Read cycle

Data is outputted from the IC180 and connected to the WS-841R through the data
bus buffer IC185 (LS641). XINT and XBUSY signal from the IC180 L port are
inverted by IC186 (LS04) to change the format to open collector output and inverted
again by IC187 (LS38). These reinverted lines are also of open collector output
format.

XINT signal from the IC180 R port is buffered twice by IC186 (HC04) and inputted
to the XINT11 terminal.

XINT and XBUSY lines on both R and L ports are pulled up by 4.99kohm resistors
to match the signals to the open drain format XBUSY and XINT terminals of the
device.

XINT and XBUSY lines on both R and L ports are open collector outputs to avoid
the break down of CPU on WS by power failure during the recording
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3. CIRCUIT DESCRIPTION

3.20

® Printer Buffer, Character Generator

IC174,175 are used as a character generator for WS recorder.

IC176 ~ IC179 are used as a printer buffer for WS recorder.

XINT signal is a interrupt signal to CPU on the CPU board and CPU on WS.

For example, when the data is written on address 7FFH of R port of Dual-port RAM
from CPU, XINTL is generated.

XINTL is used for the direct communication between CPU on the CPU board and WS.

IC101 1C180
DUAL PORT
- XINTR RAM XINTL >
CPU BOARD WS
68000 RIGHT LEFT RECORDER
CPU PORT PORT CPU
700H
COMMUNICATION
AREA
800H




3. CIRCUIT DESCRIPTION

® Access Address Competition Avoidance(XBUSY signal)

On Dual port RAM, when the same address on the both port is accessed by "WRITE" and
"READ"signals, the data on "READ" side may be changed during the read cycle.

In order to avoid the above matter, "XBUSY" signal us output from IC180(MB8421).
When the same address is accessed,the latter access signal(from CPU) is rejected and
and XBUSY signal is asserted.

+ 5V

IC116

cs 1
3
A Qa

|2
IC125 B QB

XBUSYR 5
Dk
CLK 16M QD

N

6

9 — 10

————qClR QE[-
QF

12
QG

13
QH

1C122
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3. CIRCUIT DESCRIPTION

XBUSY Timing Chart

) 6800 CPU WAIT
I(———h >

S2 S4 SW SW SW SW SW SW SW SW SW S6 SO S2

CLK 16M

XBUSYR I
CLK (PIN-8) | l II

~_
~~—

T

QA

) I
(
QE ) I
(
))
XDTACKB W j
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3-2-2 Power Transformer Unit, SC-018R

3. CIRCUIT DESCRIPTION

The power transformer unit (SC-018R) consists of the transformer and the regulator

board.
& General
Block diagram

R 0 a

1 1 1

] 1 1

! : +5.1V !

! ] REGULATOR 1y +5.1V
AC O I~ | RECTIFIER OVERCURRENT AND OVERVOLTAGE T E2
INLET : : PROTECTOR : +5VS

Oo— ; 4 i

] e Aottt il a

i |Trans- 10 i

| [former| ! +5VBREG || 5VB

! ! > > OverR i, A

i i RECTIFIER VOLTAGE |1

: | PROTECTOR |}

i : i

1 1 1

I R it s i Ty U S, -

E E ® STANDBY ;

s i mo || o —pwicn

: ! CIRCUIT :

1 1 1

I 1 1

1 ] 1

1 i T gy gy S U .

i 10, l

] 1 1

i i > i

i | I 21V

H i >  RELAY > RECTIFIER > E4

i i i

1 1 1

1 1 1

] I ]

1 1 I

: ! > | tav

! ! >! RELAY > RECTIFIER L> ER1

1 1 1 E1

1 1 1

1 I 1

] I 1

] ) 1

) 1 1

1 1 1

I i i

i i i +12V

1 i 1 E5

) 1 I

] ] 1

A e d

- | UP-0813 _

(Transformer) ! (REGULATOR board)

D Power Transformer Unit (SC-018R) -
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3. CIRCUIT DESCRIPTION

3.24

The regulator consists of the following circuits ;

@ +5.1V regulating circuit
® +5VB regulating circuit
®Overheat protector and standby power circuit (for 5VB)

@ £21, £8, £12V power generating circuit

Each power is processed as follows:

Voltage Processing Method Use
+5.1V | Chopper Switching for digital circuit
+5VB Dropper for digital circuit
21V Unregulated for analog circuit

+8V 3 terminal output regulator for analog circuit
+12V Unregulated for fan motor

Refer to section 1-9 for the Power System Diagram.




3. CIRCUIT DESCRIPTION

¢ + 5.1V Regulating Circuit

The circuit consists of the rectifier (D111), overvoltage protector, + 5.1V switching
regulator with overcurrent protection.

® Overvoltage Protector

The circuit protects all the parts against overvoltage as follows:

When the + 5.1V power supply exceeds + 6V, the Thyristor (Q104) is turned on since a
voltage drop across the Zener diode (D106) is more than + 6V of zener voltage. The
switching regulator, Q101 is set to off since a heavy current is pulled into the Q104 to
stop the +5V power supply.

CN105

oD +5VS
+21VU +5V
R106

Q101 L102 R109

\ 4 1_—_@ +5.1V0.7A
CN101 D10t L101 Q102 R103
G ' R105

c104 | €105 c106] 1 %

R101 | R102 T T
C101 €102 D102 c107
L __g E2
- =
| R104 : ©)
L103
» _I_ c103 R146 ' 1104

:
¢ (14| E2
R107 115 er2
— Wi
VW

R108

acla

+5V

1IC101

SW014
(o) clf CN103 CN104
GND R1[-
VCC  DE1
VREF  FEED j—
R110 VWR‘HO 1- V+
J 1+ V-
c108 —r d Q104 +5V OFF
$R161 @
< !
D103 R162 [ | cio9  rim R115 ovp
HW '_J - c111
VR102 '|_

3.25



3. CIRCUIT DESCRIPTION

® +5.1V Switching Regulator with Overcurrent Protection

The circuit generates + 5.1V Switching regulated power for the digital circuit with
pulse width control.

The pulse width control is executed by SWC-01 (IC101), .

IC101 is a custom hybrid IC composed of a Sawtooth Oscillator (OSC), two Comparators
(COMP1 and COMP2), two Amplifiers (A1l and A2), and a +5V Reference Voltage

Generator.
Vee @ VREF
RT(8 > osc
DET( 9 1 {
0.1V

o\

35

FB (10 —
FIFQ
—>| |l T1
—> 12
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3. CIRCUIT DESCRIPTION

The COMP1 controls the maximum pulse width in low level to obtain the dead time.
The COMP2 controls the pulse width by comparing the output signal from the A1 and
A2 with the sawtooth signal from the OSC.

The A1l functions as a feedback amplifier by feeding back +5V Remote Sense Line
(5VS).

The A2 functions as an amplifier with overcurrent protection by feeding back the
voltage drop across the resistor (R109).

The switching signal from the C2 port of SWC-01, drives Transistors (Q101 & Q102).
The output from the emitter of Q101 is converted to +5V regulated power through the
L-C Filter (L102, C105, 106,and 107).

VR101 is an adjustor to set a current value (threshold level) to start the overcurrent

protection.

VR102 is an adjustor for the + 5.1V regulated power output.
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3. CIRCUIT DESCRIPTION

€ +5VB Regulating Circuit With Overvoltage Protector

The circuit consists of the rectifier (D111) and a overvoltage Protector. When the +5VB
power exceeds + 5V, the drop across resistor R131 increases. This switches on the
transistor Q109, which in turn, controls the output of the transistor Q105.

+21VU D112
+5VB
R12
CN101 = R131 @ N104
F107 c119 > 7 R137 s ]
0 Q105 R133 +5VB
0—L - -
R13d Q109
] [l [ eri | VR103
D111 | R13
C120 Q110
— |c122
108A R134: f -
Q <R135 113
+—Ic121
D114 -
R136 R148 x|
— il | ©
IC104
— 4 )
EB
- PECee I
RY RY RY c123
01| D116 Aly,| D117 Af, % %
[ [~  R154) R1s55| R156
D113 R143
Q111A + W— —WA ¢ 5]
oo R153 D121 PWRCTL
Q113\l4 * MW—s
N R145 + 5V OFF
Q11— Wh—e
Q114
-
?RMO R141 R142
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3. CIRCUIT DESCRIPTION

@ Overheat Protector & Standby Power Circuit

® Overheat Protector (90°C or more)

If the main unit warms up to 90°C or more due to a fan motor or other malfunction, the
circuit stops the main thermal source, +5.1 V, to protect all the parts against
overheating. The thermal switch (SW102) is turned on by overheating (90°C or more) or
when the voltage at terminal PWRCTL is +5V. This set the transistor Q101 to off.

o Standby Power

When the voltage at the PWRCTL terminal reads +5 V, the relays RY101 ~ RY103
and transistor Q101 are switched off. This switches off all, except the +5VB power
supply
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3. CIRCUIT DESCRIPTION

3-2-3 CRTC Board, UP-0795

Block Diagram Description

ToDisplay Unit  External RCB OUT

CN102 CN103
4
Analog
RCB|
Color
Palette PIS
19/20
£ N Wave
Frame
Memor 32 MHz, X32MHz
(R,C,B
10/20~15/20
RS-232C x2 Sound ——l
64 MHz
Chara
Attribute
(I,R,C.B) L
T Priority
7/20
z
32 MHz 16 MHz
Graph Gate [N Gate
Plane ANK Array Array
3/20 17/20 6/20 8/20, 9/20
U 4/ \; /\a BUS
’ CNTL
Dis-y
play
Tim-
e Chara W?%’ M
Buffe
ACRTC ) RAM RAN.
2/20 16/20 4/20,5/20
ﬂ ﬂ 16 MHz
ﬁ Internal Bus
8 MHz
<V7
Timing Bus
Power
N Buffer,
_'ﬂ 'I |:| I' Decoder
64 MHz
20/20 18/20) 1720
sy XINTS50
+ .
XINT40 Zev
Local System Bus
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3. CIRCUIT DESCRIPTION

@ General

The CRTC board consists of the following circuits.

1)

2)

3)

4)

5)

6)

7

8)

9)

Bus Buffer Decoder Circuit
This circuit provides the buffer for the system bus as well as generates the bus
control signals.

Timing Circuit
The various clock signals used in the CRTC board are derived from a 64MHz
oscillator located on this board.

ACRTC
The ACRTC 63484 controls the display timing, and outputs the graphic display
control signals to the GRAPHIC RAM.

Graph Plane
The graph plane is used to display up to 4 parameter graphs on the display unit.

Character RAM
This dual-port character RAM contains the character code.

Foreign Character ROM and Japanese Character ROM
There are two character ROMs; one Foreign character ROM and one Japanese
character ROM.

Wave Buffer RAM
This RAM stores the waveform data from the CPU board, and the gate array setting

data. When the gate array is being accessed, the RAM negates it bus lines to the
CPU board.

DCW Gate Array
This circuit interpolates the waveform data before transferring it to the priority
circuit.

ACW Gate Array
This controls wave buffer RAM, DCW gate array, and frame memory.

10) Priority Circuit

This circuit designates the priority level to the various parts of the waveform
according to their importance.

11) Wave Frame Memory

This stores the waveform display data.
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3. CIRCUIT DESCRIPTION

3.32

12) Parallel/Serial
This shift register converts the parallel video signal to serial video signal.

13) Character Attribute
This supply the display attribute data for the character video signal.

14) Color Palette
The color setting on this circuit is controlled by the CPU board. Then, this circuit
adds the color palette code to the video signals to form the R, G, B signals.

@ Bus Buffer and Decoder Circuit

® Data Bus
IC101 and 102 control the input and output of the data according to the commands set
by the decoder circuit.

@ Address Bus
IC103 and 104 is the address bus buffer for waveform data and character data, A1 ~
A16. The address bus A17 ~ A23 go directly to the decoder circuit.

¢ Control Signal (XAS, XUDS, XLDS, and R/XW)

+ 5V
JﬂCWS ngos
CLR CLR
XASB D D
@
D Qp— D Q oﬂC

o<:}— 16MHz

This circuit latches the 16MHz internal clock. The address strobe (XASC) is delayed by
1.5 clock to avoid the metastable condition. The XAS is used to reset the address strobe
signal.



3. CIRCUIT DESCRIPTION

The timing chart below shows how the XASC signal is delayed by 1.5 clock.

T I O O

i
' ) ))
@ E W |
XASC i —
E 1.5CLK ‘) 3
1 1
® Decoder

The IC107, 108 and 111 decodes the address bus A17 ~ A23, and generates the chip
select signal and controls signals for the various I/O ports.

A1g-Az3
ACT138
1IC107
A7, A1 | — B 16 MHz
l(IZD1LODs Chip select signals and
XASC 1M1 control signal for the
XUuDSsC various I/0 ports
xLpsc ———

R/XWC

® Data Acknowledge and Interrupt

This circuit informs the CPU when the waveform RAM, ACRTC, CHARA RAM,
COLOR PALETTE, AND I/O PORT are accessed. The acknowledge signals passed
through a a wired OR circuit (IC109) and outputted as XDTACK signal.

The IC705 separates the interrupt signal from the ACRTC and ACW into the XINT40
and XINT50 signals and outputs them to the CPU.
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3. CIRCUIT DESCRIPTION

@ Timing Generator Circuit

This circuit generates from the 16 MHz system clock the following timing:

* 32 MHz for the waveform display circuit and the graphic display circuit.

* X32 MHz for the waveform display circuit and the graphiec display circuit.

* 16 MHz for the waveform display circuit and the character display circuit.

* X16 MHz for the waveform display circuit and the character display circuit.

* X8 MHz for the ARCTC
64 MHz
[+ W >64 M
"r VC601
3> 32 MHz
> X32 MHz
1C602, N
603, 604 > 16 MHz
> X16 MHz
> X8 MHz

The VC601 is used for adjusting the latching timing for the waveform, character, and
graphic video signals.
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3. CIRCUIT DESCRIPTION

@ Graphic Display Circuit
This circuit is controlled by the HD63484 ACRTC (Advanced CRT Controller). This
controller generates the various timings needed by the CRT unit. It also allows the CPU

to access the bitmap memory. The bitmap consist of eight 1M bit multi-port video RAM.

The display screen is made up of 1024 dots on the horizontal plane and 800 lines on the
vertical plane.

The bitmap memory consist of 4 planes, that is, I, R, G, and B. This provides a
possibility of 16 colors.
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3. CIRCUIT DESCRIPTION

® Graphic Display Block Description

®

Video Signals B T G I R I I T
® ® ®
IC218 IC21

®©
0
N
—
©
0
N

ey

GﬂﬁA

® ®
IC211 ‘ IC215
A
D
D
R
R | | |
S ® ®
S IC209 IC213
B
U
S D |
A 4
Latch ® T @,®
1C202, 203 A 1C204 ~ 207
B
u ]
S [
ACRTC )

1C201
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1

2)

3)

4)

5)

6)

3. CIRCUIT DESCRIPTION

ACRTC (IC201)
This circuit is control by the CPU. It generates the timing signals for the CRT. It
also sends the graphic images to the frame buffer.

Multi-port video DRAM Control Circuit (IC204 ~ 207)

This circuit controls the interface between the ACRTC and the multi-port video
DRAM, by providing the timing signals, XCAS and XRAS, and the multi-port
DRAM read and write signal.

Address Latch and Multiplexer (IC202 and 203)
This unit modifies the address or data signals from the ACRTC for the multi-port
video DRAM.

SAM Port Control IC218 )
This IC218 controls the data input and output of the multi-port video DRAMs.

Graphic RAM
There are eight 2M bit multi-port video DRAM (IC209, 211, 213, 215). The 4 planes
on these multi-port video DRAMs make it possible to display up to 16 colors.

Shift Register
The 4 bit shift register latches the parallel data from the SAM port of the multi-port
DRAM and converts them into serial data.

® Graphic RAM Memory Area

The graphic RAM is based on a multi-port DRAM, where in 1 memory cycle it can read
out 2048 data. This is more than it actually needed: the actual memory area of the
graphic RAM that is used is shown below.

799 -

1023

2047

® Memory area for ACRTC setting information
® Actual memory area used
® The graphic RAM memory area.
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3. CIRCUIT DESCRIPTION

® Color Processing
The graphic RAM reads the 16 bit data from the ACRTC. However, the main circuit
consists of 4 bit per scanning line. The illustration below shows the composition of a one

word data.
MAD | MAD
15 0
I3 |R3|G3|[B3|[ 2 |R2|G2|B2|| 1 |R1|G1|B1]|lo|Ro|Gol|Bo
N |
| 1 display line
| R G B
i eo— —_—
- ; +—‘
RAM port
% 4%
DRAM(2x4){//// 5
2zl | |
-- -- -J | H
SAM port H |

lof1]2]3] MRol1]|2]3 Gof1|2]3|Bol1]2]3
Serial Load Y Y

_IBpi123

1Gp123

Rf\172

i0123
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3. CIRCUIT DESCRIPTION

¢ Drawing and Displaying

The timings used for drawing on the memory area and reading the drawn data for
display are controlled by software settings. In one memory cycle, graphic data are
written into the memory and the drawn data in the memory are read out
simultaneously. The IC204 and 205 supply the control signals, XRAS, XCAS, XOE,
and XWE.

® Drawing and Displaying Timing Chart

—_~
~_~—

XHSYNC
i i
1 ]
1 1
1 1
s ) a

XDISP1
. :
1 1 1
] 1 1
1 1 1
P |
1 1 []

XCUD1 P ) | :
1 1 \w 1
1 1 1 ]
! 1 ] ]
1 1 ] 1
N |
’I <€ ;; —>>

Refresh ! | Refresh

1 1
] 1

D spléy Drawing
1
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3. CIRCUIT DESCRIPTION

® Graphic Display Timing

* Horizontal Synchronizing Period

Y

32us

2.505! 3
: ; ; 2.25us
———

: 3.25us:

A
Y.

40us

* Vertical Synchronizing Period

e
o

16.00ms

$1.12ms: :

A

17.92ms
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3. CIRCUIT DESCRIPTION

@ Character Display Circuit

To understand the design of this circuit, a brief description of the construction of the
character in the screen display is required. The character display screen for both the
foreign character ROM and Japanese character ROM are shown below.

Japanese Character Foreign Character
32 columns 64 columns
20 lines 40 lines
¢ 1 Character (Dot) Data

1 character (dot) data occupies 1 column and 1 line unit space on the screen.

The character (dot) data of the Japanese character (16 X 16 dots) and the foreign
character (8 X 10 dots) are different. The illustration below shows the configuration of
the two types of character.

Japanese Character Foreign Character
16 8

10

16

In the interlace scanning method used in this system, the character data is scanned
twice on the screen. This causes the character to double in sized along the vertical
plane. To cancel out this elongation effect along the vertical plane, the character data is
double read along the horizontal plane. This means the 1 character (dot) data doubles
the number of its horizontal dots but the number of its vertical dots stay the same.

Next,the displayed Japanese character (dot) data is modified to fit 4 displayed foreign
character (dot) data. Hence 1 displayed Japanese character (dot) data contains 32 X 20
dots, and consequently the display screen now contains 1024 X 400 dots. The smallest
unit of character (dot) data consist of 8 X 10 dots.
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3. CIRCUIT DESCRIPTION

Displayed Japanese Character (Dot) Modification

Japanese Character Foreign Character

32 /16

10

20

1024 dots

400
lines

/

The 8 X 10 dots character (dot) data is related to one code data in the character ROM.
One code data contains 24 bits (3 Bytes) of information - 2 X 8 bits of character code for
the character ROM and 8 bits of attribute data of the character code.

The horizontal 16 bits are read out together, hence 1 cycle takes about 500 nsec. In the
cycle, the data are double read - one for the character code and one for the attribute

code.
® Character ROM
IC502, 503
DUAL PORT
RAM 1C508, 509

CPU BUS

¢ Coun-
ter

XCUD1
<:> ] -

Character ROM address

x| Latch

4)(3

1C504~506

The counters IC508 and 509 generate an address for display on the display unit.
The address specifies a character code on the Character ROM. The character code and
its attribute code are outputted to the character ROM IC511.

342



3. CIRCUIT DESCRIPTION

® Character Code Address Generator

VSYNC
IC508
4040
A7~Aq
IC510
390
<
q— XCUD1
1C509
4040
Ag~Ag
<_ o— HSYNC
< 250 nS ADCK

The character code addresses A0 ~ A6 are read out every 250 nsec. For every 128 times
the data are read out, the XHSYNC signal reset the circuit.

The character code addresses A7 ~ A12 are read out according to display timing 1

(XCUDL1). For every ten times the data are read out, the VHSYNC signal reset the
circuit.
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3. CIRCUIT DESCRIPTION

® Character ROM
The character ROM reads out the character video signals according to the address given
by the character code address. The character video signals are converted into 8 bit
serial data before being sent to the character attribute circuit.

1C504, 505

Character code

[:> Latch

IC513

L

pp |— |
Character
‘ ROM
IC515
IC511
o Character Attribute

>| 27C512

:}l,R,G,B

Attribute

P/S

IC514

The IC518 converts the video signals (character and graphic) according to their
attribute signals. The converted video signals now not only consist of the information
for the video image, but also, its color.

X32M
IC518
LR, G,B
Attribute SR
E lor pal
RV, BL to color palette

VIDEO ——

> {1 GRAPHICVIDEOSIGNAL
4040
_> b
XVSYNC
Counter
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3. CIRCUIT DESCRIPTION

€ Waveform Display Circuit

The functions of this waveform display circuit:

D
2)
3)
4)
5)

To display up to 8 colored waveform traces.

To make the waveform trace sweep across the screen.

To freeze the waveform trace on the screen.

To switch on/off the waveform trace/s on the screen.

To allow changeable assignment of colors to the waveform traces.

2K Word (16 bits) of waveform information is required to draw one waveform trace.
This 2K Word waveform information is read out from the CPU. The frame gate array in

this display unit gates the one frame waveform data into 3 bitmap memory according to
the timing provided by the ACRTC.

The 2048 dots X 800 lines screen is divided into the even field and the odd field for
waveform display.

The slave video controller (ACW) only controls the processing on the waveform display
circuit under the direction of the master video controller (ACRTC).

3.45



3. CIRCUIT DESCRIPTION

® Waveform Display Block Diagram

To color palette
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n
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The waveform display circuit consists of the following units:

1)

2)

3)

4)

5)

6)

Buffer

This is a two way communication buffer. However, when the data in the WAVE
RAM is read out to the gate array, the buffer inhibit the bus line to and from the
CPU.

WAVE RAM (Waveform Buffer RAM)

The 8 WAVE RAMs are grouped in blocks of two. Two blocks of WAVE RAMs are
grouped for the waveform traces 1, 3, 5, and 7. The remaining two blocks of WAVE
RAMs are grouped for waveform traces 2, 4, 6, and 8. In this design, the resulting
video signals from these two grouped blocks are superimposed on each other with a
half clock timing difference. The horizontal resolution is doubled by this half clock
timing difference during superimposing.

ACW and DCW

The ACW (slave video controller) has two functions:

*Controls the bitmap memory with the timing received from the ACRTC of the
graphic display unit.

* Controls the communication bus lines for the CPU and the gate array DCW.

The gate Array DCW
One gate array DCW served 4 waveform traces data.

Priority Level Circuit

When two or more waveforms are superimposed on one another there is a tendency
for the colors of the waveforms to mix and form another color. This circuit prevents
this effect from happening by adding a priority level code onto the waveform data.

Bitmap Memory

These are two 3 plane bitmap memory. The priority level coded serial waveform
data are inputted into the bitmap memory dual port RAM through the SAM ports.
The bitmap memory dual port RAM reads out the parallel data according to the
control signals from the ACW.

Shift Register

The waveform display resolution is twice of that the character or graphic display
resolution, however, the illuminating time is halved. On the screen, the character
or graphic display appears brighter than the waveform display. To counter this
effect, the brightness signal to the waveform display unit is doubled.
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3.48

€ WAVE RAM (Waveform Buffer RAM)

The function of the WAVE RAM (IC303 ~ 310) is to improve the horizontal resolution of
the 6 to 8 waveform traces display.

The waveform data read out from the WAVE RAM served two function:
a) used as a command signal by ACW.
b) used as a data signal by gate array DCW.

The IC301 and 302 controls the waveform RAM address bus lines WA1 ~ WA16
according to the command of the CPU. However, when the gate array access them, the
IC301 and 302 are inhibited by the

The IC301 and 302 controls the waveform RAM address bus lines WA1 ~ WA16
between the internal bus and the CPU bus according to the command given by the CPU.
However, when the ACW access the waveform RAM address lines, the communication
bus lines between the internal bus and the CPU bus are inhibited. The BCONT (bus
control) signal from the ACW inhibit the above communication. When both the CPU
and ACW access the waveform RAM address bus lines together, the ACW delays its
waveform data acknowledge signal (XGDTACK) to the CPU. This causes the CPU to
hold the address and allow the ACW to finish accessing the waveform RAM bus address
lines.

The CPU address line A2 directs the ACW to separate the 4 blocks of two WAVE RAM
into two groups of two blocks each. The IC337 and 338 further separates the two blocks
of WAVE RAM according to the CPU address line A1 and A2.

The table below shows the composition of the waveform RAM bitmap memory.

A2, A1 D15 DO
0,0 I1C303 1C305 1,3,5,7 trace
0,1 IC304 IC306 2,4, 6, 8 trace
1,0 I1C307 IC309 1,3, 5, 7 trace
1,1 I1C308 IC310 2,4,6,8trace
0,0 IC303 IC305
0,1 IC304 IC306




3. CIRCUIT DESCRIPTION

The illustration below shows how the 8 waveform traces are separated.
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4 Waveform Processing Circuit

FRAME MEMORY

WAVEFORM
MEMORY SERIAL

g DCW DATA

PRIORITY

1
A
<
>
.......... WAVE
&' DATA AAAA A

ACW WRITE ADDRESS
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READ ADDRESS

The function of this circuit is to draw the waveform trace on the frame memory with the
interpolated waveform data it received from the DCWs (IC319 ~ 322).

When the DSLD port of the ACW is negated, the ACW reads out the address to the
buffer RAMs, IC303 ~ 306. The buffer RAMs then load out the waveform data and the
DCW latch this waveform data. The latching timing LCK is provided by the ACW.
Before the DSLD port of the ACW is negated again to to load the next batch of waveform
data into the DCWs, the DCWs interpolates the waveform data by shifting the
waveform data. The shifting timing, SCLK, is again provided by ACW. These shifted
data, A1SDO ~ 3, ...C4SDO0 ~ 3, are then outputted to the priority circuit.

At alater stage the shifted data are color palette coded. Up to 7 different colors
(represented by bits 0,0,1 to 1,1,1) can be coded onto the shifted data.

These color code can give each individual waveform trace a different color.

However, when these different colored waveform traces overlap each other, a color other
than those of the overlapping waveform traces occurs. For example, when a green
(0,0,1) waveform trace overlaps a red (0,1,0) waveform trace, the overlapping point will
have a different color code (0,1,1). To prevent this from occurring, the priority code is
first added to the shifted data.

The priority level coded serial data such as ASDO ~ 3 (shifted data) are strobe into the
frame memory (IC348 ~ 395) via their serial I/O ports by the Serial Access Strobe (SAS
0,1). The ACW frame memory access timing is synchronized by the ACW 2MHz output
clock. The ACW changes the access address to the WAVE RAM and frame memory
with every XSLD timing signal. This process is continuously repeated.
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The XHSYNC signal clears the address counter in the ACW. The ACW displays the
waveform trace on the CRT when it received the display command signal (XDSP1) from
the ACRTC.

€ Waveform Display circuit

BIT MAPPED DATA

A Joees L
/A COLOR PALETTE
—V—\ A
— L2 SHIFT
CLK LOAD
FRAME MEMORY

READ ADDRESS ACW
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The IC396 ~ 407 latch the 16 bit parallel data from the frame memory and convert
them into serial video data. The serial video data is loaded out under two timings: The
32MHz clock and X32MHz clock. The difference between the two clocks is 0.5 clock.
This is to provide the display waveform trace with a high display resolution.
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Waveform is not fixed graphic since it changes continuously. To display this
continuously changing waveform, the frame memory has to simultaneously draw and
display the waveform. To solve this problem, the frame memory is separated into an
upper part and a lower part. The upper part of the frame memory draws the waveform
and the lower part displays the waveform in the first half of its timing cycle. In the
second half of the timing cycle, the upper part displays the waveform that the frame
memory had drawn during the first half of the timing cycle, and the lower part draws
the next waveform to replace the displayed waveform in first half of the timing cycle.

The illustration below shows the switching of the upper address (MAAQO0 ~ 07) and the
lower address (MBAOQO ~ 07).

Even field Odd field

Upper half
displaying

Lower half
displaying

Lower half
drawing

Upper half
drawing

Lower half
drawing

Upper half
drawing

Upper half
displaying

Lower half
displaying

VSYNC |_|

MAAOO ~ 0 Displaying
address

7
MBAOO ~ 07 X Drawing
address

> >

Displaying
address

Drawing
address

address

Drawing Displaying Drawing
address address address

Displaying

> > ——

Drawing
address

Displaying
address
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WAVE |
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oo | M = D | T

CHARA

@ Color Palette Circuit

This color palette circuit adds the color palette code to the waveform, graphic, and
character video signal. The D/A convertor converts the digital video RGB signals into
analog RGB signals and outputs them to the CRT unit.

This circuit can simultaneously display up to 7 colors for waveform display and up to 15
different colors for character and graphic display.

D/A
R
:> D__" -I;?SPLAY

COLOR G UNIT

B

— g L

i) 5
. SLAVE

cPU <

64 MHz
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3-2-4 1/0 Board, UP-0797

& General

The I/O board is the main interface unit with the external units, such as, the display
unit and the keypad.

The functions of this board is:

*to interface with the display unit.

*to interface with the keypad.

*to read or write the memory card.

*to control the power supply.

*to generates the alarm sound and the QRS sound signals from the sound signal
received from the CPU board.

*to serve as the input and output ports for the central monitors and the signal
exchanger.

*to receive and amplify the waveform signals from the auxiliary (external) unit.

*t0 enable the screen display to be hardcopied by the recorder

3.55



3. CIRCUIT DESCRIPTION

Block Diagram
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The I/O board consists of the following circuits:

o Bus Buffer and Decoder Circuit
This circuit consists of the system bus and the decoder for the bus control signals from
the CPU.

® Memory Card Interface Circuit
This circuit reads/writes the data onto the selected bank in the memory card.

® Serial Communication Circuit
IC404 and 408 control the serial communication with keypad, display unit, and the full-
key board.

® Power Supply Control Circuit
This circuit controls the power supply according to the instruction set by the CPU on the
CPU board, or the keypad.

® Sound Generator circuit
This circuit generates the alarm sound and the QRS sound.

o Auxiliary Amplification Circuit
This circuit amplifies the signals from the front panel auxiliary unit input connector

(AUX), and the rear panel auxiliary unit input connector.

® Hardcopying Processing Circuit
This circuit converts the screen data into recording data for the recorder.
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@ Bus Buffer and Decoder Circuit

1C203

Aq1-Aq9, Az, 204 Ar-A1g .
C——>| 2051 >
System address bus Internal address bus
o] 1c206
Alzo-Azz. A l _ N >\
System address bus 7
As~Asl |C406
A N
2
‘ ’ 7 Chi
IC402 [ READ seIeF::t
Control signal
WRITE 1C407
AN
>
Aqs-A1g ’]
Y
1C201
202 -
200-015 ; [ 0 & Do-D1s ~
System address bus ﬂ N Internal data bus 4

The buffers IC203 ~ 205 receive the address information from the system address bus
and drive it to the internal bus. The bidirectional buffers IC201 ~ 202 receive and
transmit the data from/to system data bus to/from internal data bus. IC402 receive the
control signals (READ, WRITE, and DTACKB) from the CPU on the CPU board and in
turn direct the bidirectional bus to transmit or the receive.

It also directs the decoders/multiplexers IC406 ~ 407 to access the bus.

The decoders/multiplexers decode the address data and outputs the chip selection
signals to ROM IC509 ~510.
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4 Memory Card Interface Circuit

3. CIRCUIT DESCRIPTION

IC211
A-Arg 212 ArAs N
> 2131 i
Internal address bus Memory card address bus
A
Control 1C207 Memory card read
— el
Memory card write
Memory card enable
Chip select
Y
IC2
Do—D1s N Cz??, ‘ Dg—D1s N
) < )
< 7 "[>— Y Memory card data bus ’
Internal data bus <+
=l BNKO-6 N
—> Bank select 4
XREG -
1C208 , Memory card status
> < '

The buffers IC211 ~ 213 receive the address information from the internal address bus
and drive it to the memory card address bus. The buffers' latching timing is provided by
IC207. IC207 also provides the latching timings and control signals (READ, WRITE,
MEMORY CARD ENABLE, and DTACKB for the bidirectional bus transceivers IC209
~ 210 to receive/transmit data to/from the internal data bus from/to the memory card

data bus.
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IC208 reads and interprets the status of the memory card. The table shows the signals
received from the memory card board and their interpretation messages appearing on
the display.

XCD1, XCD2 either or both are “HIGH” MEMORY CARD NOT INSERTED

BVD1, BVD2 either or both are “LOW” LOW BATTERY

WP is “HIGH” WRITE PROTECT ERROR

IC214 selects the memory banks BNKO ~ 6 in the memory card as directed by the
control signal XMCPORTW from the IC407.

The memory card has two kinds of memory, namely, common memory and attribute
memory. The selection of one these memories depends on the status of signal XREG.

XREG Memory Selection

High Common memory

Low Attribute memory

& Serial Communication Circuit

IC404 and 408 control the serial communication circuit. Each port in the two ICs
communicates with different unit. The table below shows the port and the unit the port
is communicating with.

1C404 Port A | Full-key board
PortB | Display unit

1C408 Port A | Keypad when connected to the display unit
PortB | Keypad when connected to the main unit

Communication with the display unit and keypad is by the RS-232C communication.
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@ Power Supply Control Circuit

3. CIRCUIT DESCRIPTION

¢ Function
DD 1C415
o—D7 Latch I \) P42
Data bus 4 Egg
WRITE ;
P53
1C421B
> > INTO
STNBY > INT1
(from keypad) | |

1IC413

IC416

60 (oo MXSSEL
PWRCTL

P21 > >

This circuit controls the power supply of the bedside monitor main unit when POWER
ON/OFF key on the keypad is pressed. The POWER ON/OFF key on the keypad
switches the power supply unit either to its standby mode, or its

operating mode. In the standby mode, the power supply unit only supplies the +5VB.
Almost all the operating functions on the main unit shut down. The I/O board and the
keypad are operational as they run on the +5 VB power supply.

1C413 controls this circuit. The status of the PWRCTL terminal of the IC413 sets the
power supply unit to its operating mode or standby mode. The table below shows the
status of the PWRCTL terminal and its power supply unit setting.

PWRCTL Power supply
High Standby
Low/Open Fully operational
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3.62

¢ Keypad Power ON/OFF
Prerequisite condition: The bedside monitor main unit is operating and waveforms are
displayed on the display unit.

1) To set the bedside monitor main unit on standby, press the POWER ON/OFF key:

i) The keypad senses that the Power ON/OFF key is pressed.

ii) The keypad sends out the command signal to CPU board's CPU.

iii) The CPU board's CPU receives the command signal and immediately sets the
display unit's power supply off.

iv) The CPU board's CPU then sends the command signal to IC413. This signal
sets the monitor main unit power supply unit to its standby mode.

v ) IC413 of the I/O board receives the command signal via ports P42 and P43. This
immediately sets IC413 PWRCTL terminal (P21) to HIGH.

vi) The bedside monitor's power supply unit enters its standby mode.

2) To set the bedside monitor main unit back to its full operational mode, press the

POWER ON/OFF key again:

i) The keypad senses that the Power ON/OFF key is pressed.

ii) The keypad sends out the command signal to IC413 of the I/O board.

iii) IC413 of the I/O board receives the command signal via its INT1 terminal, and
this consequently sets its PWRCTL terminal LOW/OPEN.

iv) The bedside monitor main unit's power supply unit returns to full operational
mode.

v ) The CPU of the CPU board undergoes reset procedure, and finally switches the
display unit's power supply unit on.

® Bedside Monitor Main Unit Master/Slave Mode Function

The bedside monitor main unit, when connected to the display unit, can operate in
either the master mode (display unit in the slave mode), or the slave mode (display unit
in the master mode). The IC413 sets the operating mode of the bedside monitor main
unit by reading the data in its ports P50 ~ P53. The IC413 then asserts or negates the
selection signal M/XS-SEL. In normal operation, the bedside monitor main unit
operates in the slave mode.

® Power Down Protection Control

This is to prevent IC413 from reading any data inputted into its INTO terminal when
when the + 5V supply is LOW.

® Reset

During normal operation, when the main power switch is accidentally switched off, or a
sudden temporary loss of power occurrs, the operating settings of the bedside monitor
may be lost. These operating settings are the power supply status (standby mode or full
operational mode) and the operating status of the main unit (master mode or slave
mode). Therefore, when the main power supply is reconnected, the bedside monitor is
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reset.The bedside monitor may now operate on the operating settings different from
those before the power failure.

To prevent this from affecting the bedside monitor, the IC416 reads the operating
settings of IC413 and stores them in its memory. When the power supply is
reconnected, the IC413 now reads the memory of IC416 for the operating settings. This

is only effective as long as the temporary + 5VB power supply from capacitor C417 is
available.

+5VB
A
C417 discharges when the
R456 > main power supply is off.
C417 is charged
—  whenthemain D412” /\
1C413 power supply is on.
P32 5 WA l\n » TCCLR
RA31 el
D411 ca17| . C417 discharges when
= SELFCHECK key is pressed.
P31 [—= :L
P31=H--er Instantaneous — operating settings maintained
P31 = L= Main power supply ON — Power supply ON
® Main Power Supply On

To differentiate the reset operation after a temporary power failure from that of
initially switching the main power supply on, IC413's port P31 status is read. When
this port is HIGH, the memory in IC416 is read during resetting procedures. However,
when the port is LOW, the memory in IC416 is disregarded during resetting procedures.

In the SELFCHECK mode, both the IC413 and capacitor are cleared and reset.
NOTE

The resupply of power back to the bedside monitor is different from that of the
function of the POWER ON/OFF key of the keypad.
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4 Sound Generator Circuit
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7 SOUND | Al SOUND 1~3
510 — fe TN
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The key controller IC176 of the CPU board supplies the control signals (OUTBO ~ 3 and
SLO ~ 3) to this sound generator circuit. The table below shows the output port of the
key controller IC176 of the CPU board.

Sound Generator Output Signal

SL | OUT Description

BO [ Continuous alarm E 1:ON 0: OFF

B1 : 1/0\. “piropiro” (0 ) . “pinpon” (1 ) _ “pon”
SLO Bz Alarm Sound 1~3 :(0)' Sound 1 . Sound 1 . Sound

1
B3 |Alarm sounds once | 1:0N 0: OFF
1

B0 |QRSSYNC sound pitch i 1:high pitch 0: low pitch
g1y | Bl |QRSSYNC sound ON/OFF | 1:0N 0: OFF

B2 | SpOg tone i 1:normal sound 0: SpOg tone

B3 | Notused i

BO [IC311reset i 0: reset

Bl i/0) . high 1y middle 4, low
SL2 Alarm sound 4~5 : ( ) " pitch * pitch ( ) : pitch (1 ): OFF

B2 10 w2 s 2» \0 s s \1 €239

. . ! Pp1pip1 p1p1 pip1

B3 | SpOg tone highest level bit ! sound sound sound

B0 |SpOg tone lowest level bit i From the 5 bits data 25 different pitches are
SL3 B1 Sp02 tone second level bit : generated_

B2 | SpO2 tone third level bit i (1,1,1,1,1) highest pitch

B3 | SpOq tone fourth level bit ' (0,0,1,1,1) lowest pitch

These control signals are latched by IC304 ~ 308 in the sound generator circuit.

In this sound generator circuit, IC315 and 311 generate the alarm sound signal,
ALSND. When the SpOg tone function is selected, the IC311 outputs the SpOs value to
the QRS high tone generator circuit. Here, the resulting QRS high tone pitch varies
with the value of the SpOs.
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AUXIC (Pin No. 4)

@ Auxiliary Amplification Circuit

I/OBoard ' MOTHER Board
AN

AUX2C (Pin No. 5)

\ D :
Dg : )
t 7
IC104 :

1
1
1
I AUX1IN (Pin No. 1)
i AUX2IN (Pin No. 2)
1

EXTINPUT —o

CONNECTOR Board
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> BUFFE —>
IC101

IC103

1C102

The main function of this board is to amplify the external unit input signals.
The settings of jumpers J101 and 102 determine the amplifications factor (X1 or X5) of
IC102.

The bedside monitor can receive the external unit input via its two auxiliary inputs
(AUZX) - one located at the front panel of the main unit and the other located at rear
panel of the main unit. The auxiliary input in the front panel is given the priority over
the one of the rear panel. This means, if the two auxiliary inputs are used
simultaneously, the main unit receive the auxiliary input signal connected to its front
panel only. The selection device in the CONNECTOR board selects the auxiliary input
signal from the front panel when its auxiliary input signal connector of the front panel
is connected.

The auxiliary unit is connected to the I/O board through either the I/O board's
STANDARD connector CN103, or HTOUT connector CN106. In standard application,
the STANDARD connector CN103 is used. The main unit receive the various alarm
signals (depending on the auxiliary unit, ETCOg alarm or SpOg alarm) via the AUX1C
pin (pin No.4) of auxiliary connector.

For external unit that requires the QRS synchronizing signal (HTOUT), the HTOUT
connector CN106 is used. The pin No.4 of the auxiliary connector now carries the
output signal (HTOUT) to the external unit.
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@ Hardcopying Processing Circuit

The function of this circuit is to allow the recorder to hardcopy the display on the screen
of the display unit. To do this the format of the screen data needs to be converted so that
the recorder can print the information.

The screen data is arranged from left to right and from top to bottom as shown in the
illustration below.

Do Dis

The hardcopy data to the recorder is arranged from bottom to top and from left to right
as shown in the illustration below.

T
1

Dy

The screen 4 bit data (R, G, B, and I) is converted to 4 bit recorder data.

This 4 bit recorder data represents 1 printing dot. Hence, 1 WORD of screen is
converted into 4 dots of printing information. The shift registers IC505 ~ 508 input the
1 WORD screen data 8 times before they output 4 BYTE of vertical arranged printing
data.

) )

>8words S > 1 byte

———
1word = 4dots
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3.68

For printing the characters displayed on the screen, the addresses of the characters are
read by ANKROMs IC509 and 510. Since the character data for the screen is doubled to
increase the character width, this process is replicated in this circuit. Here, IC511 and
512 are used so that the vertical printing character data read out from the ANKROMs is
doubled. The horizontal printing character data is doubled through software program
to balance out the final printing.
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HARDWIRE SYSTEM

3. CIRCUIT DESCRIPTION

DPU Board, UP-0670

& General

DPU Board Signal Flow

JA - L | cLoBaL | | CPU
AMP cPU
(RAM)

TELEMETRY SYSTEM

[>_ RF I o [© ” b > com3
RECEIVER BOARD

5 DPU BOARD

TRANSMITTER

The Data Processing Unit (DPU) board processes vital signs data, from the hardwired
input box or telemetry transmitter, with the slave Micro Processing Unit (MPU)
[68HCO000] which is controlled by the master MPU on the CPU board (UR-3027).

¢ Hardwired System

The DPU board controls head amplifiers and processes ECG/Respiration analog signals
before timesharing or directly timeshares the other analog signals with the 16-ch.
Multiplexer (IC705 & 706).

The DPU board converts all the analog signals to digital signals with the 12-bit A/D
converter (IC725) through the Gain selector (IC723) [twice gain: blood pressure signals.
once gain: the others] and Base-line shifter (IC721).

The DPU board primarily formats the digital signals with the slave 16-bit MPU
[68HCO000] IC101) and stores the formatted data into the Global memory (IC225 & 226)
so that the CPU board reads the data from the global memory at a fixed interval

(128 msec.).

® Telemetry System

The analog wave acquired a patient is converted to digital data on a transmitter and
sent to the main unit. After reception of the data on RF receiver unit, the data is
converted from serial to parallel by gate array IC and then read by 16 bit CPU.

The processing method afterward is the same as the above hardwired system.
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4 MPU/ROM/RAM Circuit

D00~D15
IC103
R/XW
—_— RAM
XUDS IC101 1C102 \l/:
XLDS CPU ROM XCE
68000
27C1024 XOE
A1~ A23 XCE
IC104
N XOE
—/ RAM <__
XCE
XOE
N XR/W T
—N Ic106 |—
L
XAS DECODER
AN XLDS
DL
N XUDS

\ o e

The Micro Processor Unit MPU [68000] (IC101) accesses ROMs (IC102) or RAMs
(IC103,104) as follows:

[ROM ACCESS TIMING CHART]

CLKO 01 2 3 4 5 6 7 0
(CPU clock) (16MH2)
A01~A23 — ADDRESS

XAS

>_

W —\ a—

XROMCS —\ /_
—
—

XROMOE ————\
XDTACK ——\
D00~D15 Y DATA

The ROM (IC102) provides 1 Mbit memory and 85 ns access time. The total memory
capacity of the ROM is 128 kbytes.
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[RAM ACCESS TIMING CHART]

01 23456 7012345267890

CLKO||||||l|||||||||||||(16MHz)
(CPU clock)

A01~A23 > ADDREss > ADDRESS

s\ /\
XUDS—\ / \

XRAMCS

1114

XRAMOE —\__—/
XRAMWE N
XDTACK 1/—\ Vo

D00~D15 READ DATA WRITE DATA >"——"'
e

I MAX
: + 85ns

. .
£ > € >

READ CYCLE ' WRITE CYCLE

The RAM provides 256 kbit memory and 85 ns access time. The total capacity of the
RAMSs (IC103,104) is 32 kwords.
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3. CIRCUIT DESCRIPTION

@ Global Memory Control Circuit

DPU
ADDRESS 1C221~224 1C2258226 1C227~230
BUS (A1~A13) GLOBAL MEMORY — Y e
RAM
:Vt\ BUFFER " ApoRess DATA <::> BUFFER (D0~D15)
{——> ory
SRS
ADDRESS \ ~
BUS (ADDR1~ A } XDATA15)
ADDR13)
G. MEMO
ACCESS
CONTROLLER
1C201~210

XDATA, XADDR: from System Bus
D, A: from CPU Bus of DPU

The above global memory control circuit provides dual access function to the global
memory (IC225&226) from the master MPU on the CPU board or the slave MPU on this
board for communication between the CPU and DPU board.

The dual access function is controlled by the global memory access controller
(IC201~210). The access controller accepts a former access and keeps another one
waiting when both accesses are found.

The global memory data is read, modified or written by both MPUs.
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3. CIRCUIT DESCRIPTION

@ Interrupt Control Circuit

IC101
IC305
FCO
FC1
FC2
1C301 IC304 IC303
ADINT
—— B INTERRUPT
DECODER ADR :gtg~ < ENCODER LATCH INT1
o AS —
VPA
9 Do—
2ACK XRESET

The above circuit generates an Auto-vectored interrupt to the MPU on this board or a
Vectored interrupt to the MPU on the CPU board.

® Auto-vectored Interrupt

The interrupt is processed with a vector generated in the MPU.

The encoder (IC143) requests an interrupt to the MPU (IPL0~2 terminal) when the
interrupt request signal, ADINT or INT1 is latched by the interrupt latch (IC303).

The IC1303 latches ADINT or INT1 with a positive-going edge and resets with the
initialization signal, XRESET or the individual interrupt acknowledge signal from the
decoder (IC301).

The interrupt acknowledge signal from the MPU sets FCO~FC2 High and the same
level signals appear on A1~A3 of Address line. They are inputted to the decoder and an
interrupt acknowledge signal (ACK) is generated. Simultaneously, the ACK signal is
returned to VPA terminal of MPU, which is the Auto-vectored interrupt.

INTERRUPT Interrupt Exol )
PRIORITY Request signal xplanation

1 No use

6 No use

5 No use

4 ADINT Periodic interrupt for A/D conversion timing
(every 2 msec)

3 No use

2 No use
Command interrupt from the MPU on the CPU

1 INT1
board (at random)
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3. CIRCUIT DESCRIPTION

3.74

® Vectored Interrupt
The interrupt signal INT13) is generated from the MPU on the DPU board to the MPU

on the CPU board approximately every 128 msec to indicate a wave data set on the
global memory to the MPU (CPU board).

INTERRUPT Interrupt Exol )
PRIORITY Request signal Xplanation
INT13 XCPUINT Periodic Interrupt to CPU from DPU to have
wave data (approx 128 msec ) set




3. CIRCUIT DESCRIPTION

@ Bus Error & Reset Circuit

IC14028
CLK500K —2-0p 2QA |11
XAS —12 5| R2 ggg % IC105
2QD —3—9[>o-8—> XBERR
+5V

IC114A

XIORSTC

> XHALT
D201

> XRESET

IC114B
SW101

(RESET SW)

C136

® Bus Error Detecting circuit
The detecting circuit informs the MPU (IC101) on this board of any trouble found in the
bus cycle during an execution. If Address Strobe signal XAS is not negated on the
Counter (IC402B) within 16 usec due to the following condition, Bus Error XBERR is
outputted to the MPU through the IC105.

DTACK signal is not asserted.

VPA signal is not asserted.

|<2,aseC> §
cksook o [ 1 [2 3 [a]iif13]1a]4s]
IC105~Qp _: /-

XBERR

e———— MAX 16 psec aprx —>\—

® Reset circuit
The reset circuit which consists of IC114B,R201 and C201 generates the reset signal
XRESET (XHALT) in the following case.

When the reset switch (SW101) is depressed,;

When the power switch is turned on;

When a reset command is executed;

When the reset signal XIORSTC is outputted from the CPU board to this circuit.
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3. CIRCUIT DESCRIPTION

3.76

@ Timing Control Circuit

The timing control circuit generates the following various clocks with the 16 MHz

system clock from the CPU board.

> XCLKO
T IC401A IC402A (8 MHz)
. > CLK500K
(16MHz) X172 X176 (500 kHz)
1C404/401B JARCLK
— X 1/4 > (160 kHz)
1C404
> X2/5 > QB
» JAFCLK
1C403 1C404 1C406 (128 kHz)
—>»1 X 1/25 > X 1/5 > X 1/23
640kHz 128kHz 6 JACLK
xX1/2 > (2kHz)
ADINT
7 >
X172 > (500 Hz)
RTC8MS
10 >
x1/2 > (125Hz)
XMA9 | cr JASYNC
11 > ]
X 1/2 > —> (16 ms)
CLOCK Frequency Duty Function
CLKO
XCLKO 8 MHz 50 % MPU clock on DPU board
CLK500K | 500 kHz 50 % Clock to detect Bus Error or convert AtoD,Dto A
JARCLK | 160kHz 50 % Clock to detect respiration waveform at the input box
JAFCLK | 128 kHz 40% Clock to float the input circuit on each Head Amp
board
JACLK 500 xS 50 % Clock to communicate (DPU - Input box)
ADINT 2 ms 50 % Timing clock to convert A to D every 1ms
Timing clock to interrupt to CPU board (ever 8 ms)
RTC8MS 8 ms 50 % Timing clock to synchronize wave display between
CPU board and CRTC board
JASYNC 16 ms See next |Timing clock to synchronize communication (DPU-
page Input box)




3. CIRCUIT DESCRIPTION

@ JA Data Control Circuit

1C502~505
JASTS >
JASYNC »| s» K———> Do~D15
JACLK

XJADUR IC501 |

XIADLR sp | 1C507~510
XLDS CNTL

JACNTL — Pis K——

XJADUW A

)J(AAseleC\/ | Pis S/P: Serial-Parallel Converter
JACLK “]CNTL P/S: Parallel-Serial Converter
XUDS CNTL: Controller
XLDS 1C409, 410

32-bit serial format signals JACNTL and JASTS are transferred between the DPU
board and Input box.

The Parallel-serial converter (IC507~510) converts parallel data DO~D15 to the serial
format signal JACNTL to control the input box.

The Serial-parallel converter (IC502~505) converts the serial format signal JASTS to
parallel data DO~D15. The JASTS signal indicates the status of the input box to the
MPU on this board.

JACNTL: to control each head amplifier and LEDs/key sound on the input box
JASTS :toindicate the status of each head amplifier and keys in the input box

SYNC | |

|<— UPPER < LOWER 4’|

\

JACNTL
JASTS

Lt
E

D31 D16 D15 DO
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3. CIRCUIT DESCRIPTION

@ LED/DIP Switch Circuit

+5V
D0-D7 IC603
< > LED101~108
LATCH
SW601
pip| 1C604 TEST
SW > BUFFER [ : : INET
LATCH |T-|%3|v%
AUXI1C

HICUT
AUX2C IC601 RTC10
RINST

The buffer (IC601) is an input port to indicate the status of the DIP switch (SW102) and
external signals AUX1C/AUX2C to the MPU on this board.

The latch (IC603) is an output port to latch data for the LEDs (LED101~108) indication.

The latch (IC604) is an output port to latch control signals for the ECG/RESP
Processing circuit on this board.

[1c601] [1c603]
DO |[DIPSWO0 |OFF {FactorySet} DO |LEDBITO
D1 | DIPSW1 D1 |LEDBIT1
D2 | DIPSW2 l (1: OFF. 0: ON) D2 |LEDBIT2
D3 | DIPSW3 D3 |[LEDBIT3 (1: No lighting)
D4 . {Nouse} D4 |LEDBIT4 (0: Lighting)
D5 D5 | LEDBIT5
D | AUXIC (Active-low) D6 | LEDBIT6
D7 |AUX2X D7 | LEDBIT7
[Ice04]
DO No use
D1 |TEST ECG Calibration (1: Test. 0: Normal)
D2 |INST ECGINST (1: ON. 0: OFF)
D3 |TC3.2 ECGTime Constant (1:3.2s.  0:0.5s)
D4 |HUM ECG Hum Filter (1: ON. 0: OFF)
D5 |HICUT ECG Low-pass Filter (1: ON. 0: OFF)
D6 |RTC10 RESP Time Constant (1:10s. 0:1.5s)
D7 |[RINST RESP INST (1: ON. 0: OFF)
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From ECG/
Resp Amp

From JA {

From AUX

@ A/D Control Circuit

IC701~704 |C705~706 2.5REF

ECG1AD — 1
ECG2AD — 2 T_ Ic723
RESP AD — 3 cam | O4
HA2 4 MPX MPX
HA3 —— 5 (16¢h) ZERO L O3 IC721 1IC724
HA4 — 6 })_
HA5 ———— FILTER 7 2| 2 — T
HA6 —— & 8 O (T
HA7 —— BUFFER 9 ,
HA8 —— 10 1 i l
PARA —— " [0 !
BW ——— 12 A :
AUXTW — 13 ! i
AUX2W — 14 ! I
MDW1 —— 15 | ADSFT E

! L

I— 16
ADSFT J -

3. CIRCUIT DESCRIPTION

1C725 1C726

A/D E> D-port
RAM

2.D0-15

Data

(12bits] Bus

—————— e

Timing Controller

(from D/A)

Analog signals collected from the input box or external equipment are timeshared by
the 16-ch. Multiplexer through the Filter & Buffer.
The timeshared signal is sampled and held by the Sample-holder after adding a DC

voltage for the base line shift (ADSFT signal from D/A converter) to the signal with the
Adder through the Gain selector multiplexer.
The held signal is converted to digital signals by the 12-bit A/D converter and written
into Dual-port RAM by AUTO A/D system.

o Filter & Buffer (R014~117, C101~115, IC173~176)

The low-pass filter composed of the resistor and capacitor provides the following cut-off

frequency.

i Analog

| signal

RESP signal: 16 Hz
The others: 1.6 kHz

+8V

—> to 16-ch MPX

3.79



3. CIRCUIT DESCRIPTION

© 16-ch Multiplexer (IC705&706)

CH | SIGNAL Explanation
1 [ECG1AD
2 |ECG2AD I Output from ECG/RESP Processing circuit
3 |RESPAD
4 |HA2
5 |HA3
6 |HA4 Output from Head Amplifier
7 |HA5
8 |HA6
9 |HA7 Extra
10 |HAS8 ¢
11 |PARA Parameter recognition signal
12 |IBW Interbed ECG in connecting the other BSM (ICU 7000 series)
13 |AUXIW External input
14 |AUX2W P
15 |MDW Delayed ECG from COMS3 board
16 | ADSFT A/D shift voltage for inspection
or RSSI

® Gain Selector Multiplexer (IC723)
The multiplexer selects gain or generates +2.5 V d.c. or 0V for inspection according to

the following table.
CH Output Function
4 2.5 VREF for Gain adjustment
3 ov for Offset adjustment
2 X 2 for Blood pressure wave
(necessary to obtain high resolution)
1 % 1 for Other wave
® Adder (IC721)

The adder provides a base line shift function to convert each timeshared signal to digital
signals at the most suitable position. The DC voltage signal for the base line shift
ADSFT is generated by a 12-bit D/A converter. The function is mainly used to auto-zero
the base line of blood pressure waveforms.

Shift range: within £5V

Resolution: by 2.5 mV
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@ Sample-holder (IC724)

The sample-holder samples and holds each timeshared signal to prevent the voltage

level from changing during A/D conversion.

Sampling time: 10 usec
Error: 0.01 % or less

Capacitor for holding: 1000 pF

o A/D Converter (IC725)

The A/D converter provides the following specifications.

[Model name: AD574]
Resolution: 12 bits

Linearity tolerance: *1 bit
Input range: +5.12 V (400 D/V)

INPUT VOLTAGE A/D OUTPUT DATA
+5.12V 4095D FFFH
+5.00V 4048 D FDOH

0.00V 2048D 800 H
-5.00V 48D 30H
-5.12V 0D 0H

Converting time: 62.5 usec

[Timing Chart]

3. CIRCUIT DESCRIPTION

XADWR

(%

S-H

STS

ampling time

— 1 10usec

Data holding condition

/

A/D READ

A/D START

<— 62.5 yse¢ ———> l
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3. CIRCUIT DESCRIPTION

[A/D.D/A Basic timing]: Generated by 1C406

maz@a L L LT LI 7 7 7 17 17 1=
MAG(2K) | [ | ] I L [
MA5 (1K) | | | | L

'l" 2ms -
vas | | L
(XADINT)
AUTO
D/A 0060000000000006008000000000600D0,
AUTO
AD 1X2X3XaX5XeX7X8 DOOBEOOHD

| D/A ‘l ADSFT | D/A ‘ ADSFT ”l

ch1~ch8 A/D ch1~ch8 A/D
ch1~ch8 ch9~ch16

wo LTI o

(128K) |

|
|
MA1 _____:__,—| I l [
(D/A PART) | :
| |
XCLR |
LI—[ LOWER BYTE DATA LATCH FOR D/AI"r'J L]
L1 I | g | | I | l
| UPPER BYTE DATA LATCH FOR D/A|
L2 | |_I__| |
(A/D PART) I
CE I [ 1] [ ] 1 [
| |
RIXC —:|_| | L1 |
| |
| I
AD PART) o
X T ( | \ | LT 1
1
xabwr || L] ||]|/ UL
AUTOD/A,AD ich - _
62.5 usec ~— A/D RAM XCS
J
~A/D RAM XWE
UPPERBYTE LOWERBYTE
L WRITE WRITE
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3. CIRCUIT DESCRIPTION

[A/D SAMPLING TIMING CHART]

16 ms -—
JASYNC
1ms
—Tt

o oo™,
< | T 2ms

(P1) (P2) (P1) (P2)

HA T_e_l—e_
'__e—l—e_ 4ms

(BP, Temp, CO)
ECG 2ms
(PACING: 1 ms)

/ 8ms

REsP | g
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3. CIRCUIT DESCRIPTION

3.84

A/D
conv.

@ D/A Control Circuit

CPU

2 Port
Memory

TIMING CONTROLLER

olateH

Cc803

1C801/802

D/IA \—-
e (12 bits) S

TECG1W
TECG2W
L ‘
2 >CH7W/RW
3 — >CH3W/P1W
DMPX , | _ISAMPLE >:H4W/P2W
(8-ch) 5 | _l&HOLD >CH5W/P3W
6 |—{CIRCUIT >(CHIW)
7 — —>CH6W/P4W
8 — —>CH8W/EXTAUX
1C806 IC807~810
ADSFT

Data for D/A is converted by the 12-bit D/A converter through the latch (IC801&802).
The D/A converted signals are distributed to each signal line by the 8-ch Demultiplexer.
Channel 1 & 6 output TECG1W & 2W, and the other channels output each waveform,
Respiration, Blood pressure or External input waveform.
The D/A signal is outputted synchronized with A/D conversion timing.

Each waveform signal except the Respiration wave is outputted approximately every

Imseec.

® D/A converter (IC803)
The D/A converter provides the following specifications.

[Model name: HA-17012PB]

Resolution: 12 bits

Linearity tolerance: *0.05 %FS (* 2 bits)
Output range: +5.12V (1 V/400 D)
Settling time: 250 nsec

D/A INPUT DATA D/A OUTPUT VOLTAGE
4095D FFFH +512V
4048D FDOH +5.00V
2048D 800 H 0.00V
48D 30H -5.00V
0D 0H =512V




@ 8-ch. Demultiplexer (IC806)

3. CIRCUIT DESCRIPTION

CH SIGNAL Explanation
1 |[TECGIW Telemetry ECG wave
2 |CHTW/RW
3 |CH3W/P1W
4 | CH4W/P2W
5 |CH5W/P3W Analog output to CNS
6 |(CH9W)
7 |CH6W/P4W
8 |CH8W/EXTAUX

® D/A sample and hold circuit

_/

HH

0.1

4051
DMPX
490K 270K
ollle
0.022,

L

Sampling time: 62.5 usec
Sampling interval: 1 msec

Holding frequency characteristic: 62.5 Hz at minimum (ECG),
31.25 Hz at minimum (Others)

220K
v

Held voltage gap after 4msec: approx. 2 mV at maximum

Output range: +5V

Output offset voltage: +37 mV at maximum (ECG1)
+11 mV at maximum (ECG2)
+5mV at maximum (CH3~CHS)

49.9K
ouT
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3. CIRCUIT DESCRIPTION

3.86

@ ECG/RESP Processing Circuit

® ECG Processing circuit

The ECG processing circuit consists of the following components.
Calibration voltage generator (15 mV to 1 V on CRT)
Pacingpulselimiter ........... ..., (€))]
Time constant selector (0.5 sec or 3.2 sec)
Instantaneous short circuit in ECG lead selection
Auto-instantaneous shorteircuit ...................... 2
Hum filter (50/60 Hz: common use)
Low-pass filter

Each ECG processing circuit in the dual ECG lead is the same.

When the hum filter is on in the monitor mode, the ECG processing circuit functions by
hardware to directly pass the ECG signal to the A/D converter, not through the low-pass
filter, since pacing pulse detection by software needs ECG data including high
frequency component.

NOTE
QRS detector and Pacing pulse detector which had been processed by hardware are
processed by software.



3. CIRCUIT DESCRIPTION

1) Pacing-pulse Limiter circuit
A large amplitude signal such as a pacing pulse is limited at point-B by having
either a schottky diode, D901 or D902 on while a small amplitude signal such as
ECG (15 mV at the point-B to 1mV at the ECG Head Amp input) keeps both
diodes D901 and D902 off (high impedance).
If the limiter circuit is removed, the large amplitude signal through the
capacitors (C904/905) will make the base line shift as shown in the following
figure, and the ECG wave next to every pacing pulse will not be stable on the
CRT.

Point-B Point-C (without limiter circuit)
/="

v

R143

@ +8V
15mV/1mv _T
R117 [ 1c206
HAECGI C904 €905 R123 >
— W 4
=== a < R137‘i
i ,
v D302z VR106 ©
i i
i i
p <149 i
i i -8V
i i
i C150 i
i i
i !
i i
[ 1
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3. CIRCUIT DESCRIPTION

3.88

2)

Auto-instantaneous short circuit

This circuit instantaneously discharges the charged coupling capacitor
(C904/905) caused by a rapid large change of an offset voltage before the ECG
Head Amp input.

When the base line shifts largely upward (toward positive) at point-C due to the
offset voltage change as shown in the following figure, the base line gradually
shifts from the initial setting, +2 V level toward the negative at point-E while
shifting toward the negative at point-D gradually. After the 0.5 seconds from
the offset voltage change, the charged capacitor (904/905) is discharged through
the diode (D903) since D903 comes on. Therefore, the base line is recovered to
approximately 0 V level.

When the base line largely shifts downward(toward negative) at point-C, the
base line gradually shifts from the initial setting —2 V level toward the positive
at point-E while shifting toward the positive at point-D gradually. After 0.5
seconds, the C904/905 is discharged through the diode (D904) since D904 comes
on. Therefore, the base line is recovered to approximately 0 V level.

‘\’ TN —




® Respiration-wave Processing circuit
The circuit consists of the following components.

20 time-inverted Amplifier (IC911A/B)
1.5/10 seconds Time constant Selector IC901B)
Instantaneous Short circuit IC901C)

3. CIRCUIT DESCRIPTION

When a respiration wave signal HARESP is deflected to the saturation level, the base
line is recovered to approximately 0 V level by software.

50 mV/1 l HARESP I

T

[rw]
_M_-‘-
P?
: RESPAD

XRINST

XRTC10

{ - €930
8V 1
R953 RO5S
L
CN103 R952
N €928 €929 R954 lcek
191 B> —| ——W—¢ .
R956%
-8V <
S R957
IC901B 1C901G
L )
. ?X i XRINST
LﬁXA X%J
R955
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3. CIRCUIT DESCRIPTION

JACNTL
JASYNC

JAFCLK
JARCLK

JASTS

3.90

@ JA Interface & Power Supply Circuit

This circuit generates control signals (CNTL, SYNC, FCLK, RCLK), status signal (STS)

and power source for the input box .
The circuit composed of resistors (R971~974, R001, R002, DA921, DA922) is a
protection circuit.
The buffer (IC213) functions to the control and status signals.

The capacitor (C132/133) is a low-pass filter component to allow the ringing on the

clock pulses (FCLK,
RCLK) to be ignored.

The power source supples the input box with 8 Vand +21 V.
The ground terminals, E1(for =8 V) and EH/EHC/ER(for + 21 V), are shorted to the
analog signal ground AGND (for =15V, A/D and D/A converter power source).

5V

——
DA921
Lol Stk ]
1€921 ! —{H !
1 ]
—d DE i sl bl B! SYNC FCLK
TP© TP© CN103
R971 CNTL
11 Y W 23
12 Y2—gRZ2 SYNC 5
v3 | RZ3 FCK 13
13 R974 RCLK
14 Yal—MW® _T_ 6
—q DE 021 - 022
15 Y5
16 Y6 1
= Rooz‘T
R001
STS
—W + 25]]



ECG AD——

| Hardware |

@ Software Data Process [Hardwire system]

(1) ECG Data process

IC186

A/D

BAND

Sampling rate: 2ms

[DPU board]

o Definition

172

Frequency
half divider

Sampling rate: 4ms| DETECTOR

Sampling rate: 2ms

PASS

Sampling rate: 4ms

3. CIRCUIT DESCRIPTION

|

FILTER

THRESHOLD LEVEL _ | RaTOR

COMPA-

0~ O

Y

THRESHOLD LEVEL
SETTING
& QRS DETECTION
INHIBIT TIMING

QRS DETECTION INHIBIT T

THRESHOLD RENEWAL

NOISE

PACING

A

PULSE
DETECTOR

ABSOLUTE REFRACTORY PERIOD SETTING

QRS DETECTION INHIBIT

Sampling data through QRS band pass filter is defined as Reference Threshold level
”RefTh“ when a QRS is detected.
Another QRS detection is inhibited for 200 msec after detecting a QRS. The 200msec is
defined as the Absolute Refractory period, ”QRSinh“. ,

The threshold level is changed according to the elapse time so as to detect the next QRS
after the 200msec.
The threshold level data is defined as "HighTh*.
Averaged R-R interval out of 4 beats is defined as "R-R Ave“.

3/4RefTh
3/8RefTh
INITIAL VALUE
l« 200ms 5l o
100 mdl
- >
2xR-RAve
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3. CIRCUIT DESCRIPTION

3.92

® Threshold level renewal
When the next QRS is not detected, the threshold level is changed as follows:

During QRSinh: Data inhibit

For 100msec after QRSinh: 3/4 RefTh

From the time after the 100msec to 2 x R-R Ave: 3/8 RefTh

From 2 x R-RAve to 2sec after detecting the last QRS: Initial value
When sampling data through the band-pass filter is larger than RefTh during the same
QRSinh, the RefTh data is renewed with the sampling data to be the threshold level for
the next QRS.

[EXAMPLE QRS]

® QRS Band-pass filter
The band-pass filter consists of a low-pass filter and high-pass filter. The frequency
characteristic is 8 to 20 Hz.

® QRS Detection

When 2 units of continuous sampling data or more through the filter exceeds HighTh
during QRS detection enable period, the sampling data is detected and counted as a
QRS.



3. CIRCUIT DESCRIPTION

@ Digital Telemetry Signal Processor

Interface on DPU board for digital telemetry receiver consists of following block
diagram.

FRAME SYNC —
(GATE ARRAY)
CPU < >

IC606 DATA
CLK
e
LE
[——- =
OUTPUT SELO ZR-800P

1C605, SEL2
Ic608 || s

XUL

INPUT
PORT

AAAA

1C602
FSSTS

A

IC606 receives the serial data from the receiver and converts the data to parallel one.
Then it is transferred to CPU.

1C606
Signal symbol Function
RD Input data in serial Input signal
RT Synchronization clock for input data in serial Input signal

IC 605 is an output port latch device and outputs the receiving channel setting data to
the CPU .

1C605
Pin | Signal symbol Function
DO |DATA Output data Output signal
D1 |CLK Clock for output data Output signal
D2 |LE Latch enable signal Output signal
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3. CIRCUIT DESCRIPTION

IC602 functions as an input port and inputs the condition information of the receiver to

the CPU.
1C602
Pin | Signal symbol Function
D0 |[SELO Input signal
Shows the values of DIG -
D1 |SEL1 switch in the receiver (ZR- Input signal
D2 |[SEL2 800P) Input signal
D3 |[XUL Input signal
D4 |FSSTS Asserts every 8ms Input signal

3.94



3. CIRCUIT DESCRIPTION

3-2-6 CPU Board, UR-3027

4 MPU/ROM/RAM Circuit

IC101 IC144 & 146

MPU
rom K > D00-D15

68000

A01
-A15 |

|

YY

D00
-D15

IC152-1C167
XWRL, XWRU N
XRDL, XRDU >

XROMTSL > ram K—

XRAMOSL -
-XRAM7SL -

The Micro Processor Unit MPU[68000] (IC101) accesses ROMs (IC144 & 146) or RAMs
(IC152-167) as follows:

[ROM ACCESS TIMING CHART]

01 2 3 4 5 6 7 0
CLKI6M /~\_/ \—/ \—/ /" \ (16MHz2)

A01-A23 —< ADDRESS >—
XA

XROMOSL
-ROM

3SL —\ /~
XRDL
XRDU —\ J_
XDTACK \ —
D00-D15 DATA
: MAX 85ns

The ROM provides 128kbit memory and 85ns access time. The total memory capacity of
the ROMs is 512kwords.
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3. CIRCUIT DESCRIPTION

[RAM ACCESS TIMING CHART]

01234567 0123458678290
CLK16M [ [ ‘ | (temHz)

A01-A23>-< ADDRESS > ADDRESS )—C

XS\ /™ \ [
XUDS
XDS TN / \ [
XRAMOSL
-XRAM3SL—\—__-/—'\ /_
XRDL :
XRDU _\_/
XWRL :

XWRU \_/_
XDTACK —\_/—\ /S
: -

D00-D15 —— READ DATA WRITE DATA
B Sar o

: MAX 85ns |
i

Y

.l
ol By

A

READ CYCLE WRITE CYCLE

The RAM provides 32kbit memory and 85ns access time.
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3. CIRCUIT DESCRIPTION

@ Timing Control Circuit

> CLK16M
—> CLK8M
X101 IC105
32MHz 1C102 1C102 > CLK2M
[ > 4> IC106-1 CLK500
0oscC 1/2 1/2 COUNTER EDC ~ YBERR
1C106-2, 107, 108
1C104
- 5 XIORD
> > DECODER 3>
COUNTER XIOWR
1C109
i:‘gm |, | DTACK
XRAM ~| GENE- > XDTACK
XIACK1 RATOR
XIACK2

The above circuit generates clock signals, Read/Write Control signals, and Data
Transfer Acknowledge signals. Moreover, the circuit provides a Bus Error Detector
(IC105,106-1).

©® Bus Error Detector
The detector informs the MPU (IC101) on this board of any trouble found in the bus
cycle during an execution. If Address Strobe signal XAS is not negated on Counter
(IC105-2) within16usec due to the following condition, Bus Error signal XBERR is
outputted to the MPU through the IC106-1.

DTACK signal is not asserted.

VPA signal is not asserted.

1 2usec |

cksook _Jo L1 ]2 ]3[4 ]iifi3]aafss
XAS H
1C105-Qp
XBERR

A

I

MAX 16usec aprx
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3. CIRCUIT DESCRIPTION

€ Address Decoding Circuit

A16-A18
XPWDWN

XROMOSL
. -XROM1SL

1C204

IC113

—>1 BUFFER

YYY

DECODER

IC111

XRAMOSL
—> -XRAM7SL

IC114

A19-A23

—>1 DECODER >

XAS

| DECODER

XE2PSL
—> XRTCSL

XST/WTDS

IC111 generates ROM selection signals XROMOSL-3SL.

IC113 generates RAM selection signals XRAMOSL-7SL.

IC114 generates the other I/O chip selection signals.
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3. CIRCUIT DESCRIPTION

€ Reset/Watch Dog Timer/Power Down Detector Circuit

XERESET S
PR Q >
IC118-1 ERESET
CLR >
OI WTDERR
IC117-1 1C118-2 IC117-2
XWTDSTB A x4« @ O_D—CA Q
+5V —Qcr XQ
LR
IC116 XHALT
SI XRp— I XRESET
XPDOWN =
SW10

l RI
1 —————————————
WTDSTOP

® Reset circuit’

When external reset signal XERESET is asserted by pressing the SELF CHECK key on
the operation panel, the following signals are generated. The output (Q) on External
Reset Status Flip Flop (IC118-1) is set to high, assertion of ERESET signal. Interrupt
request signal to MPU (IC101), XINT7 is asserted for 50usec. Reset signal to MPU
(IC101), XRESET (XHALT) is asserted for 50usec after 10usec delay from XINT7
assertion.

® Watch Dog Timer circuit

XWTDSTB \/ __/ i
IC;(‘gJ \ /

XINT?7

<<
>

t1 = R101 X C103 = approx. 2sec t2
t2 = (RA109-5) X C104 = 47 usec

If MPU (IC101) runs away, this circuit resets the MPU as follows:
Under normal conditions, the output (XQ) on One-shot multi. (IC117-1) keeps low since
IC117-1 receives the Watch Dog Strobe signal from MPU XWTDSTB within 2sec.
However, under abnormal conditions, XQ on IC117-1 is changed to high since IC117-1
does not receive XWTDSTB signal. The following signals are generated.
The output (Q) on Watch Dog Timer Error Status F/F (IC118-2) is set to high (assertion
of WTDERR signal).
XINT7 signal is asserted for 50 usec.
XRESET (XHALT) is asserted for 50 usec after a 10 usec delay from XINT7
assertion.

3.99



3. CIRCUIT DESCRIPTION
® Power Down Detecting circuit

Y}
+ 5V Power A

4.8V v
3.5v
> ¢
RESET signal
:tp; :tp; (The output voltage
is undefined.)
> ¢

(tp : 200msec, Additional time for Reset condition)

Ifthe +5 V power changes to 4.8 V or less in Power Down signal, the Power Down
detector (IC116) generates reset signal (active-low) for IC118-1& 2 until 200msec passes
after the +5 V power returns to 4.8V.

When the power is turned on, IC116 keeps reset signal until 200msec passes after the
+5V power comes to 4.8V.

In the both cases, INT7 signal is asserted for 50 usec. and XRESET signal is also
asserted for 50 usec after 10 usec delay from XINT7 assertion.

When the switch (SW101) is turned on, the reset input (RI) on IC116 is set to active-low.
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3. CIRCUIT DESCRIPTION

@ Interrupt Control Circuit

IC101
IC123 MPU68000
IC122-1
< FO-F2 DO-D7 | N
DE [< AS IC127 XINT4
—_ /" XINT7
Al-A3 IPLO_ XINT1
VPA"  JpLz [<|EN [= XINT2
1ACKz 1C122-2
IACK7
oR N 1C132
RXRDY y IC130
121 FXRDY £)|AC|<4 IC131< XINT2 |‘" GATE
INT4 —] > LATCH —>{ EN
isa0yT2—»| INTERRUPT NXade—c133
|6242$TD_> LATCH 1c140 c1a1 > |DE —
INT10-17 —L <XINT1 L/
0 LATCH —>{ EN IC142 )
XRESET > GATE
1C125,129 XIACK1 XI62ACK
1C136-139 & licias XISaAcK
' »{DE—\
(DE: Decoder) Jximckio-7

(EN: Encoder)

The interrupt request signals are divided into Auto-vectored interrupt and Vectored
interrupt while being divided into seven levels according to the following table. Level-7
provides the highest priority.

INTERRUPT | VECTOR INTERUPT
PRIORITY NUMBER | REQUEST SIGNAL EXPLANATION GENERATED IN
7 Auto XPDOWN Power down CPU board
WTDERR Watch dog
XERESET External reset
6 Not used
5 Not used
4 Auto INT40 CRTC Frame synchronizing CRTC board
(16msec)
3 Auto INT30 For keypad’s 72001 1I/0 board
2 4D 16242STD Real time (1sec) CPU board
4C 1540UT2 71054 OUT2 (10msec)
4B 151TXRDY RS232CTxRDY
4A 151RXRDY RS232CRxRDY
49 1791RQ Key-in
1 47 INT17 Interrupt for VD (72001) I/O board
46 INT16 Interrupt from COM3 COMS3 board
43 INT13 Interrupt from DPU DPU board
41 INT11 Interrupt for WS recording COMS3 board
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3. CIRCUIT DESCRIPTION

3.102

¢ Auto-vectored Interrupt

The Interrupt is processed by using a vector generated in the MPU. The interrupt
request signal INT4 or INT7, is inputted to the Interrupt Control terminals, IPL0-2 on
the MPU through Interrupt Latch (IC125) or Priority Encoder (IC127).

The IC125 latches an INT4 signal by triggering the positive-going edge of the signal
and resets the output with XRESET or Interrupt Acknowledge signal IACK.

The IC127 generates the interrupt request to the IPL0-2 on the MPU whenever a higher
interrupt priority level than before is inputted.

The IC122-1, IC123 and IC122-2 generate Interrupt Acknowledge signals, IACK and
XTACK1/2 and Auto-vector recognition signal XVPA.

® Vectored Interrupt

The interrupt is processed by acquiring a vector number from the others by the MPU.
The interrupt level signal, XINT1 or XINTZ2, is inputted to IPL0-2 on the MPU through
the Priority encoder (IC127). An interrupt request signal is changed to vector number
signal (D0-7) through IC129/136-139, 1C130/140, 1C131/141 and Gate (IC132/142).
The AND (IC122-1) and Decoder (IC123,133/143) generates interrupt acknowledge
signals.

The Interrupt latch (1C129,136-139) resets the output by triggering the positive-going
edge of the XRESET signal or each interrupt acknowledge signal.

The IC132/142 generates the vector number according to an interrupt request signal
and then the vector number is acquired by the MPU.



3. CIRCUIT DESCRIPTION

@ Real Time Clock (RTC)/Battery/EEPROM

5101 C168-1 IC169
— Vop
BAT101 :I: IC168-3

+5V +5V
A

D102

Q1o1_ s
- IC170
o
__gDo—oe
D104
IC152-167

Vbbp
R108
CE
-

ESuper-capacitor
i(mounted on UP-
L.—.oim.-.d 0798, Mother board)

e RTC

The real time clock IC (IC169) can be read or written by the MPU from second to year.
IC169 provides four data lines, four address lines, three control lines and two lines of
chip select signal for communication with the MPU.

IC169 provides real time setting or modification or readout function.

®Battery & Super-capacitor

The lithium battery (BAT101) provides a backup power function to prevent a data break
in IC169 due to a power failure. The BAT101 supplies the IC169 through D101 with the
+3 V power instead of the +5 V power when the +5 V power is lower than the battery
power.

The super-capacitor (C101,102) mounted on the mother board (UP-0798) is always
charged by the +5V power. The super-capacitor provides a backup function to prevent a
data break in Static RAMs (IC152-167) when power fails. The super-capacitor supplies
the Static RAMs through D104 with the charged power instead of the +5 V power when
the +5 V power is lower than the charged power.

When the +5V power starts to drop, the transistor (Q101) reaches cut-off condition and
NAND IC (IC168-3) outputs low (0 V) through IC168-1, 2. Therefore, IC169, IC152-167
and IC170 work as follows:

1C169: The write mode is disabled since chip select terminal CS1 is set to Low,
negation.

IC152-16T7: The write mode is disabled since chip enable terminal CE is set to
High, negation.

3.103



3. CIRCUIT DESCRIPTION

IC170: When the power is within 3.0 V to 4.85 V, the write mode is disabled
since output enable terminal OE is set to Low, assertion. When the
power is between 0 to 3 V, the write mode is disabled owing to itself.

¢ EPROM
The Electrically Erasable Programmable ROM (IC170), HN58C65, provides 8kbyte
memory capacity and 250nsec access time.

@ RS232C Control Circuit

C174-2

>TxD
1IC172 EID&O 74-3 RTS
TxC |0 -—
DATA BUS<_ > DO-D7  RxD |- o<}'C175'1 RxD
RxC [0<—y
g RTS DSR jo o<}'c”5'3 DSR
— TxD DTR[O 0 Do—> DTR
I51RXRD Ye—] RXRDY s P IC175-2
XI51SL CLK€
1
cLeam Ic173 *%)
CLK |«
LN po. GATEO |—g
—/ Do-b7 ouTo
CLK1 [
XI545L —>0] CS GATE1 +—e
CLK2 <€
GATE2
ouT2 _I
1540UT2 -
CLK500K
CLK SAMPLE, 54CLK1
CLK8M
® Serial Inter-Face Controller (IC172), pPD71051C
The following items are controlled by software.
Baud rate: 1200, 2400 or 9600 bits/sec
Data length: T or 8 bits
Number of Stop bit: 1 or 2 bits
Operation mode: Synchronizing or Asynchronizing mode
Parity bit: Even or Odd

* Transmitting operation

When a parallel data is inputted at D0-7 on IC172, the data is converted to serial
format data. The serial data is transmitted from Transmit Data terminal TxD.
When the data transmission is completed, Transmitter Ready terminal TxRDY is
set to High so as to interrupt the MPU operation and wait for the next parallel data.

3.104
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* Receive operation

When a serial format data is received at Receive Data terminal RxD, the data is
converted to parallel data for the MPU. When the data reception is completed,
Receive Ready terminal RxRDY is set to High so as to interrupt MPU operation and
request the reception of the parallel data to the MPU.

® Programmable Interval Timer (IC173), nPD71054C

The IC173 consists of three sets of 16-bit counters controlled by software. The IC173 is

used for the following purpose.

- tocontrol baud rate for RS232C communication

- to generate periodic interrupt to the MPU (10 msec interval)

- tosynchronize data transfer timing with wave display timing on CRTC board (UP-
0262) by counting 8 msec interval clock, I54CLK1.

@ Key/Sound Control Circuit

I—VW—->+ 5v
RLO-RL7
IC176

> RLO-RL7 AO-A3 > A0-A3

DATABUS (*—NJpopy  BOE3 > BO0-B3
CLK8M ———{ ¢ ¢ SLO-SL3 —> SLO-SL3
Ré\g;T "] aoN IRQ > 179IRQ
—> XCS|< XI795L

The keyboard /display controller (IC176) 8279 controls I/O board’s sound generation
circuit.

The operation mode is controlled by software. In BSM-8800, the operation mode is fixed
as Decode, Scan and Sensor Matrix mode. SLO ~ 3 signals are branched to latch BO ~ 3
on the UP-0797 board.
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3. CIRCUIT DESCRIPTION

3-2-7 Receiver, ZR-800P

Block Diagram

RSSI

RF
ANTENNA 1 A

BAND PASS BAND PASS

o 7£PY ~[>— 7@; IF AMP — DEII:\?IAOD

Y

ANTENNA 2 | DIVERSITY
CONTROLLER 1ST LOCAL 0OSC DEC
T T T T T ORDER
ANT1 ANT2 DATA CLK LE XUL RT RD
SEL 0
RECEIVER [ ’1
GROUP __,_’2

@ Operation of Diversity Antenna

Two antennas (ANT1, ANT2) are provided.
Operation of diversity antenna is determined by 2 bit signals (ANT1, ANT2).
The relation between signal condition and operating status for ANT1/ANT2 are shown

in below;
ANT1 ANT2 Operating status
L L Diversity
L H ANT2 only
H L ANT1 only
H H Unfixed

L: Poor (low) signal condition
H: Good (high) signal condition
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3. CIRCUIT DESCRIPTION

€ Output of SEL

The output of SEL is 3 bit output same as receiving group of transmitters.
Type of output is open collector type.

SEL
Group Channel

0 1 2
1 7001 -7201 H L L
2 7202 -7387 L H L
3 7388 - 7574 H H L
4 7575 -1785 L L H
5 7786 —-7997 H L H

@ Setting of Receiving Channel

3 input lines (DATA, CLK, LE) are used for receiving channel setting.

Timing chart for DATA, CLK. LE are shown in next page.

The chart contains following two information.

(1) Reference clock setting information
The upper part of DATA,CLKA,LE is for setting reference clock of receiver’s
synthesizer to 12.5 kHz.
This information is always written for any channel.

(2) Receiving frequency setting information
The lower part of DATA,CLKA,LE is for receiving channel setting.
D15~DO0 shown in the chart is 16 bit data (=65536 data) for determining receiving
channel (I.E., receiving frequency).

Assuming that “f (MHz)” is a desired receiving frequency and “n” is a data for 16bit of
D15~D0, following equation can be presented;

1000

(f-45) X 25

=n
Example; When “f”=457.5125 MHz, “n” is calculated as 33001.
33001 is converted to hexia code and expressed in 16bit data by D15~
Do.
According to the above equation, rather wide range frequency can be set. However, only
the channels on the table of above section 3.11.3 can be set actually for guaranteeing
firm receiving condition.

When setting of receiving channel is not possible due to malfunction, “L0” is output on
XUL.
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3-2-8 Transmitter

Internal operation of transmitter is not explained because specifications of transmitter
can not be guaranteed if the repair is done locally.
Please see Section 6-6 for details.
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3. CIRCUIT DESCRIPTION

3-3 Keypad, RY-881PA

3-3-1 OPERATION RY Board, UR-3025

@ Keypad Operation Block Diagram

KEY MATRIX
RETURN
SCAN LINE X8
LINE X4
POWER
CONTROL, MAIN CONTROL _| SOUND CONTROL
LED & RESET UNIT
A A
TXD2/RXD2

Y

XP.S CTL2
XRESET RS-232C DRIVER

[ TxD2/RXD2

Y

AN /
hvd

To Main unit
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3. CIRCUIT DESCRIPTION

SCAN
LINE

€ Hardware Composition

The 26 keys on the keypad are arranged in matrix formation. The statuses of these keys

are read by 8 return lines.

+5V
——
R172
r W R173
R174
VVY R175
RETURN LINE < W R176
VY'Y R177
m R179
K R178
r r) r rﬂ r{) r{ rﬂ rb
SwW108 SW107 SW106 SW105 SW104 SwW103 SW102 SW101
D108 ; D107 ; D106 ; D105 ; D104 ; D103 ; D102 ; D101 ;
!—1 r{b r r r) r{) r{)
SW207 SW206 SW205 SW204 SwW203 SW202 Sw201
D207 i D206 ; D205 ; D204 ; D203 ; D202 % D201 ;
I iJ o5 H il e
SW308 Sw307 SW306 SW305 SW304 Sw303 Sw302 SW301
D308 % D307 ; D306 ; D305 ; D304 ; D303 ; D302 ; D301 i
SW403 SW402 SW401
D403 i D402 i D401 ;

@ Key Scanning Timing

The inputs of all the keys on the keypad are time-shared by the timings provided by

SCANT1 - 4. These timings are shown below.

P60 SCAN 1 _| |

P61SCAN 2 | |
P62 SCAN 3 | |
P63 SCAN 4 |
SW107 ~ SW201 ~ SW301 ~ SWA0T ~
RETURN SW108 SW207 SW308 SW403
INPUT INPUT INPUT INPUT
e—40 ms —>
< 160ms .
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P36

IC101
UPD78214

@ Serial Communication

3. CIRCUIT DESCRIPTION

The serial communication with the bedside monitor main unit is controlled by the bus

driver. The serial communication mainly consists of the key code data, and the control

signals for the LED and key sound. The specification of this serial communication is :

*RS-232C Communication

* Baud Rate: 4800 or 9600 bps

* Character Length: 8 Bit
* Stop Bit Frequency: 1 Bit

* Operation Mode: ASYNCHRONOUS

* Parity: None

The baud rate depends on the setting of the dip switch SW501. The IC101 begins its
transmission when the READY signal is asserted (HIGH).

4@ Sound Control
+ 5V

R452

E

IC103A
741506

1IC103B
741506

+ 5V

SP101

There are two types of key sound generated by the piezoelectric crystal speaker SP101.
The type of key sound generated depends on the control data it received from the
bedside monitor main unit via the IC102 and IC101. The frequency and the output time

of the key sound type is shown in the table below.

Key sound type Frequency Output time
Key sound 1 3.0kHz 50~60 msec
Key sound 2 2.0~1.4kHz 3.0~3.6 msec
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3. CIRCUIT DESCRIPTION

CN101

3.112

XRESET

4 Power Supply Control

The IC101 outputs the power supply control signal pulse, P.S CTL2, via its port P43
when one of the following conditions is observed.

* When the SW101 key is pressed for more than 120 msec.

* When the status of the M/S SEL signal is LOW.

4 LED Control

IC101 controls the LED101 and LED102 according to the instruction received from the
bedside monitor main unit via IC102. The LED lights up when the connected port of
IC101 is LOW and goes off when the port is HIGH.

IC101 + 5V
UPD78214
P50 )L R101
A
LED101 <! LED102
ars/4
P51| 16 '
|
@ RESET

IC101 is reset under one of the following conditions :
* When it received the reset signal from pin No.5 of connector CN101 via IC104.
* When the +5 V voltage drops below 4.8 V.

+ 5V
T + 5V

%K + 5V
: R150
R151 ps02 IC104
FIL102 A ? L
5 12 5 |SENSE  RST —
— W qRSTIN  RST RESET
R450 K J—_—1 VREF  CT

3 |
D501 4 C105 C106 IC101
1 1

E2 E2




3. CIRCUIT DESCRIPTION

3-4 Head Amplifiers

3-4-1

ECG Head Amp (AC-800P) Board, UP-0272
@ General

The Hybrid IC (IC007) “ISOLATE” is mounted on not only this ECG head amplifier but
also the others. In IC007, the F-CLK Generator supplies the power to the floating
circuit, and the Switching Circuit SW1 demodulates the modulated signal from the
floating circuit.

The Hybrid IC (IC009 ~ 012) "ECG BUF” buffers the ECG input signal and detects any
electrode disconnection.

The Hybrid IC (IC008) "ECG SEL” selects an ECG lead. In IC008, the Switching Circuit
SW3 modulates the selected ECG signal.

The S-P Converter (IC005) outputs the ECG lead selection signal to the Multiplexer
(MPX1) in IC008 and the neutral electrode selection signal (for negative feed back) to
the analog switch SW2(IC003B) or IC009 ~ 011.

The Counter (IC006) controls IC005 and the multiplexer (IC004) "MPX2” for time-
sharing electrode disconnection signals.
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@ Floating Power Circuit

On the following circuit, the DC-DC converter circuit supplies the power(+ 5F,EF, — 5F)
to the floating circuit.

The MODU CLK signal is a 64kHz chopping signal to modulate the time-shared signal
so as to transfer the time-shared signal from the floating circuit to the nonfloating
circuit.

The DEMO CLK signal is a 64kHz chopping signal to demodulate the chopped signal.
The MODU CLK and DEMO CLK are synchronized with opposite polarity.

+15V

L+ OV e __
46 kHz 70011 A ! ISOLATE
I .
i :
i 1
+5F 1C001 | 1 I l l I
IN OUT : !
GND i i
+ i = ! FCLK
‘|' o) 7]% : i GENERATOR
g o i |
’ |
EF 1
; o U
GND i !
IN out[— i l
_s5F Ico02 J i - E
3 i !
. 1
! I
1 I
. 1
! 1
i i
Floating ; Nonfloating i
! ! DEMO CLK
. ]
1
MODUCLK |
1
i
NOTE
The floating power circuit for the other Head Amp board is the same as the above

circuit.

3.114



3. CIRCUIT DESCRIPTION

@ Input Protection Circuit

® Electrosurgery Interference Elimination Filter

On the following circuit, the low-pass filter composed of the 3-stage R-C connection
attenuates the high frequency component (100 dB down or more between 300kHz and
5MHz) of Electrosurgery Interference. The low-pass filter is intended to monitor ECG,
to protect the input circuit and to reduce heat in case of simultaneous use of an
electrosurgery unit.

o Defibrillator Discharge Protector

On the following circuit, the series-connected resistors limit the discharge current to
protect the input circuit against an excessive-voltage input signal, and the gas arrestor
and diodes limit the discharge voltage when a discharge is started with a defibrillator.

+5F
ECG BUF

pmmmmmmd 220
1
i D

R (RA) 1

R i R R

g O W—e —W —W > INPUT BUFFER
' L
)

c GA J- c ! c
1
I

-5F EF

3.115



3. CIRCUIT DESCRIPTION

€ Negative Feed-back Circuit

In theory, an in-phase artifact included in an ECG wave should not interfere with the
ECG wave signal since the ECG signal is pre-amplified with the differential amplifier.
However, in actuality, an ECG signal with an in-phase artifact appears between DIF1
and DIF2 since the in-phase signal changes to a signal with some phase difference due
to the impedance unbalance between electrodes. To overcome this, the output signals
from the differential amplifier are branched to the negative feed-back circuit for neutral
electrode (DIF1 & DIF2). The negative feed-back circuit attenuates the in-phase
component based on the Floating Ground (EF) and obtains a high Common Mode
Rejection Ratio (CMRR).

MPX

D011 D012

R020 007
+—W—i—

RF

———— /
(RET) -

1C003B 17
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@ ECG Lead Selecting Circuit

3.C

RCUIT DESCRIPTION

The following ECG SEL signal through the photocoupler (PC001) selects an ECG lead
and a neutral electrode line for negative feed-back from input signal lines. The ECG
SEL signal is converted with the S-P converter (IC005) to parallel signals. SWR, SW L,
SW F, or SW RF of the parallel signals controls each ECG BUF (IC009 ~ 012) to select a

neutral electrode from the four electrodes.

RO02 SYNC

roo1 ECGSEL

MODU CLK
1C008 V
ECG SEL |
+5F !
!
1
i
F-CLK | 64 khz i
R024 R026 D003 i
4 .
s-CLK| 22 i
]
5004 Q001 +5F i
]
! :
RO07 !
c Qs @' « %0925 1 coos | PC002
B Q7 STR 4  RST
1" Q - Ty
ONT -5F [ ] ]
SWR ~€-=—Q5 :
SWL <--———Qa 2 kHz [
1
SW RF < --————Q2 i
DATA R0O08 :
|Pcoog IC006 ; PCOO01
€«
*— :l % —e¢
Y i
-5F
i
syne € 16msec >
l<— 4msec >
ECG SEL | |

lead select bits

L 573 select bit(D8)
Neutral

(D13 ~D15)

electrode
select bits
(D9to D12)
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3.118

Each bit combination of an ECG SEL signal and an ECG lead is related as follows:

[3 Electrode leads]

Lead Electrodes ECG SEL bits

ECG1 ECG2 D15D14D13D12D11D10D9 D8

+ N - (=ECG1)
I L F R 1 11 1 1011
il F L R| (Thesameas 1 10101 11
M | F R L | theleft) 1 0101111
[5 Electrode leads]
Lead Electrodes ECG SEL bits

ECG1 ECG2(Lead-T) | p15p14p13D12D11D10D9 D8

+ N - + N -
I |[L RF R F RF R 1 11 1 1100
I F R 1 101 1100
m|F L 1 01 1 1100
aVR! R (L+F)/2 1 00 1 1100
aVL | L (R+F)/2 o 111 1100
aVF | F (R+L)/2 o 101 1100
V |C (R+L+F)/2 o 01 11100
MCL|C Y L Y ¥ v o 00 1 1100




@ Electrode Disconnection Detecting Circuit
The loop circuit between a patient and the input circuit is closed through a negative
feed-back circuit when the electrode leads are connected to the patient. However, the
loop circuit is opened and the related ECG BUF output (BUF R, BUF L, BUF F or BUF
C) is drawn to the floating power voltage when an electrode or a lead wire is

disconnected.

3. CIRCUIT DESCRIPTION

The Multiplexer IC004) "MPX2” time-shares the BUF R, L, F or C signal to be a serial
format signal (ECG STS signal).
The comparator IC003A) compares the time-shared signal with the reference voltage

and outputs an ECG STS signal to the nonfloating circuit.

- 16m >
SYNC 6 msec
l«— 4 msec >
ECG STS th |
A
L o | ECG Identification signal
C 1
A Disconnected Electrode
1C009~12 MOD !
ECGBUF x4 ° \l; LK !
!
~< IN-R :
IN-L i
_{>_ 64 kHz !
< IN-F  F-CLK i
<14 kHz 1
IN-C  R-CLK | OO | 1C006 i
Counter i
 PCO03
IC00421 Q4 SYNC
MP,
X | Q6 R PC ——O
NBUFR_ [yo A | Q7
BU¢ X1 B Q8 :
~BUFF Iy, c ___J i +15V
+5F +5F i
\BUFC _|,o i
a +5F : R004
RO10 ; PCO02 ECGSTS
X5 >
X6 \ RO09 % l:
Wh—
X7 X /
ICO003A i
\4 < (Comparator) i = E3
EF RO11 i
EF
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A disconnected electrode and the bits combination of the ECG STS signal are related as
follows:

[3 Electrode leads]

ECG STS bits

Neutral Electrode

Lead Electrode Condition

E
al
IS

- 2020w —ss00lcoococom|g

Normal

I R: disconnect
L: disconnect
F: disconnect
Open

Normal

R: disconnect
I L L: disconnect
F: disconnect
Open

Normal

R: disconnect
il R L: disconnect
F: disconnect
Open

OCO0OO0OO0OO0O|-O = 20Ol -0-—-~0x
—_ 0= 2000000 |===00I"Ig

[5 Electrode leads]

ECG STS bits

Neutral Electrode
Lead 7 D6 D5 D4

Electrode Condition

D
R
Normal 0
R: disconnect | 1
L: disconnect | 0
All RF F: disconnect | 0
C: disconnect | O
RF:disconnect| 1
Open 1

—_ =00 ~00|
_ =, O =2 000m
—_ = =2 O0O000IN
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3. CIRCUIT DESCRIPTION

@ ECG signal Modulation/Demodulation Circuit

When the 3-electrode lead mode is selected in the main unit, only ECG1 is modulated
with the MODU CLK signal on the floating circuit and demodulated with the DEMO
CLK signal on the nonfloating circuit since IC005-Q1 is set to low level.

When the 5-electrode lead mode is selected in the main unit, ECG1 and ECG2 are
alternately time-shared every 125usec with the 4kHz clock from IC006-Q4 and
modulated with MODU CLK since IC005-Q1 is set to high level.

The time-shared signal 2ch ECG is divided into two signals, ECG1 and ECG2 on UP-
0270.

NOTE
Modulation with MODU CLK and Demodulation with the DEMO CLK circuit, which are
provided on the other Head Amp board, are the same as the above circuit.

DEMO CLK
ECGSEL  1C008 MODU CLK . 1C007
_______________________ - !
: : ey ISOLATE
ECG1(+) X0 : ! ! :
ECG1(-) X1 \x| 1 1002 : : x XS x3 : ch ECG
ECG2(+ ! i i i
(+) X2 : i : XIJ :
ECG2(-) X3 : ! : :
: : 1 -8V 1
\ ! 1 I
] | ! 1
I i : +8V :
N S z% |
1 i 1 YQ i EHC
L_{v1 1 : } 3B
Y| 1 | Y/ |
Y2 N B / :
: +5F | : Y1 :
Y3 ' 1 i 1
1 ! 1 ]
__________________ ___|___: i -8V l
64 kHz 7\D003! L e ——— 4
4 kHz :
RO24 o i
D004 !
I [ €00 R007 ! pcoo3 R002
L_m STR1 LIRS < [Srots WA 7A | SYNC
cL Q5 +5F T{i %
DATA -5F R003
1C005 1C006 PC001
I R°°8' 4 fE W 108 | ECG SEL
VT L
1 TE3
~5F i
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3. CIRCUIT DESCRIPTION

3.122

@ Respiration Signal Detecting Circuit

Respiration waveform is detected by means of the impedance method.

An impedance between two electrodes, R(RA) and F(LL), is excited with an 80kHz
(respiration) carrier signal (10Vp-p) from UP-0271. The impedance is changed by
respiration, inspiration and expiration.

E J001
ﬂ-k) Cco014 RO28 5 T003 &_A\P (\l l/'_VI\P CNOO1
(e I L 1 N
—l W L O———0 1A | mp
6§ <A1 1
R i
(RA)  co1s  R029 LI
A— —W - 3A | ER
7 |3 ER ER 10A | PARA
RO12 2 -
Ve




3. CIRCUIT DESCRIPTION

3-4-2 PRESS Head Amp (AP-800PA) Board, UP-0369
@ General

The exciter (IC006) generates an excitation voltage to drive the Blood Pressure
Transducer (BP1,BP2).

The blood pressure signals, P1 and P2, from the BP transducer are time-shared with the
analog switch (IC003A) through a 200-times preamplifier (P1: IC007/008/011B, P2:
1C009/010/012B) and 33Hz low-pass filter (P1: IC011A, P2: IC012A).

The analog switch (IC003A) is controlled with a 125Hz clock from the counter (1C004).

The comparator (IC013A/B) selects one of four states of the PARA signal according to
the connection of BP1 or BP2.
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3. CIRCUIT DESCRIPTION

@ Exciter Circuit

This circuit generates a 2.5 V excitation voltage to excite the blood pressure
transducers.

The £2.5V excitation voltage is stabilized through the reference voltage generator
(IC005).

The excitation voltage can drive two transducers with an exciting load up to 200 .

The excitation voltage can be attenuated by mounting a resistor on "R050” location and
can be set to the proper voltage for a BP transducer by combining the resistor (R050)

with 10 kQ (R014).
+5F
Xj' RO15 |
. ) RO13
-
coogzz RO = RO17 ICO06A RO14
- ]_ ) 4 +2.5F
* ROS0
007== ! (option) IC005

o

Ve

A

.
€009 ZZz RO20 g ICO0EB

RO18 <
0182 rote

~.,
}

—25F Q005 L
- 5F
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3. CIRCUIT DESCRIPTION

@ 33Hz Low-pass Filter Circuit

The following 2-stage low-pass filter is provided through the preamplifier to pass the
frequency component of the blood pressure waveform only.

In the following filter, the cut-off frequency is 33Hz. However, the total cut-off
frequency is 20Hz or 10Hz (selectable on the System Setup display) by passing the
software-filter in the Main unit.

P1|TP

©
Co10
0.047 _I_ 2 \
From R0O40 T RO41 3 >To IC003A

IC0118 > W——MA /

/7 ICO11A (IC012A)
ICO12B
(1co128B) 100kQ  100kQ PCA062

Cco11

0.0334 $

[Output timing]
The P1 and P2 signals are alternately outputted from HA OUT every 4msec
synchronizing with the SYNC signal as follows:

\

-« 16msec

SYNC

_ 4msec

/
\

HA OUT

P1 P2 P1 P2
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3. CIRCUIT DESCRIPTION

@ PARA signal Generating Circuit

The following voltages for the PARA signal are generated according to the connection of
Blood Pressure Transducers BP1 or BP2.

Connected BP Transducer PARA Voltage
BP1 and BP2 1.5V+25mV

BP1 1.35V25mV

BP2 1.2V £20mV

No connection 1.1V £ 20mVv

When a transducer is not connected, the output from the comparator (IC013A/B) is low
level since the positive terminal on IC013A/B is biased to 5V. The photocoupler
(PC002A/B) is set to "ON”. The generating voltage for the PARA signal is 1.1V since

+ 5V REF is divided between the pull-up resistor (10kQ) for 5V REF and resistors (R003

~ 005) in parallel.

When one or two transducers are connected, the output from IC013A/B is high level
since the positive terminal on IC013A/B is approx. 0V. The PC002A/B is set to "OFF”.
The generating voltage for the PARA signal is different from 1.1V since resistors in
parallel decrease according to the BP1 or BP2 connection.

+2.5F -25F
A A

P1
S-— %200 (IC011A)

-, <
RA002 RA002
i
-<
-5F i
!
-125V |
1
L
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3. CIRCUIT DESCRIPTION

3.43 CO Head Amp (AH-800PA) Board, UP-0318
@ General

The 16Hz Low-pass filter (R015&C009, R023&C011) eliminates only high frequency
component, such as electrosurgery interference.

The Multiplexer (IC009) time-shares a Reference signal (REF), Injection fluid
Temperature signal (Ti), Blood Temperature signal (Tb) and Blood Temperature
variation signal (ATb).

The Auto-shift circuit (IC012) shifts the DC voltage of the baseline so as not to saturate
the ATb signal due to 1000-times amplification.

The S-P converter (IC011) controls IC012.

The Counter (IC010) generates a 250Hz clock for IC012 and control signals for IC009.
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3. CIRCUIT DESCRIPTION

@ Resistance-Voltage (R-V) Converter Circuit

The following IC004 generates a +2.5 V reference voltage.

By dividing the reference voltage between R012 and Ti-thermistor resistance, the Ti-
voltage is obtained according to the Ti-thermistor resistance variation caused by the
injection fluid temperature.

By dividing the reference voltage between R021 and R022 and shunting the Th-catheter
thermistor resistance to the R022, the Th-voltage is obtained according to the Th-
resistance variation caused by the fluid injection.

i-REF +oF !
i i
1 1
i ROT1 |
1 1
1 ]
+25V] - '
T ]
1 1
RO12 i J_ i
! 007 1C004 !
1 1
1 1
1 1
] 1
] 1
i EF :
R i Ve U g S — -
1C005
[\ Ti
Iy ===\
> To MPX (1C009)
I\ Tb
Iy ————>_
1C007
ICO06A

— — ———> To Auto-shifter
(1C006B)

Ve
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3. CIRCUIT DESCRIPTION

@ S-P Converter Circuit

The ”ST” terminal of the S-P converter (IC011) is set to High level when the SYNC
signal varies from Low level to High level. Then analog switch (IC003A) is connected to
250 Hz clock to work the Auto-shifter 1C012) with Low signal from Q1 on IC011 after
D16 on serial format signal CNTL2 is set to High level (CO Start signal) as follows:

+5F |
+5F |
]
CNT RO07 :
1
250 Hz !
e R ROS0 iPCOO1 R004 CNOO1
5 Q003 j Sg —Mr 7A | SYNC
Y :
-5F i
+5F H
2 kHz +5F i
ST T i
RO08 1
ICO03A O i
Auto-shifter 0"| 1 PC002 ROO5
< Q1 D ¢ W 8A | CNTL2
J CO START ' j #
PeS —_—
A 1011 l R
->F i = E3
SYNC < 16 msec 3>
0.5 msec
Lpmg
CNTL2
D16 D16
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3. CIRCUIT DESCRIPTION

from ICO06A >Tb—-—\

3.130

@ Auto-shift Circuit

Blood Temperature Variation ATb needs more amplification than Ti or Tb since the
ATb signal is a smaller signal variation than Tior Tb.
The following auto-shift circuit shifts the ATb output voltage so as not to saturate the

ATDb output.

When the S-P converter (IC011) outputs a Low level signal to the analog switch
(IC003A) after the CO start signal on serial format signal CNTL2 is inputted to IC011,
IC003A connects the Counter (IC010) with the Auto-shifter Stair-type wave generator
(IC012) to shift the ATb output voltage from the 10-times amplifier IC006B).

When the output voltage falls within —2.15 V to —0.73 V, the comparator (IC008)
outputs a High level signal to IC003A so as to complete the auto-shift function.

-0.73V >
——» MPX | .

250 Hz

1C010

CNT

Counter

1CO11

1
I
I
I
I
I
I
1
1
1
1
1
T
1
1
I
I
I
1
i
!
i
i
1
1
I
1
I
1
1
I
I
I
I
1
I
|
I
|
|
1
|
I

PeS

S-P converter

ATb
1C006B (IC009)E % 1C008
2> —— >
-2.15V P2
! - -
; :
e ittt D005
L
1012 - 5F
0 I
cL —
L
Q5 Q4 Q3 Q2 Q1 1 I
l IC003A _5F
EF
L
EF1 -5F
[Output timing]
REF, Ti, Tb and ATb are outputted from HA OUT every 4msec in the following order.
< 16 msec >
SYNC
4 msec —I_ ‘
HA OUT
REF Ti Tb ATb



3. CIRCUIT DESCRIPTION

3-4-4 TEMP Head Amp (AW-800PA) Board, UP-0319
€ General

The 160 Hz low-pass filter (R022&C007, R023&C008) eliminates any high frequency
component, such as interference caused by an electrosurgery unit.

The multiplexer (IC007) time-shares the reference voltage for 27°C, REF0, calibration
voltage for 37°C, CAL37 and body temperature T1 or T2.

The counter (IC008) generates control signals for IC007.
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3. CIRCUIT DESCRIPTION

@ R-V Converter

The following circuit composed of IC004/005B, R014 ~ 016 and C011 generates an+0.5
V reference voltage.

T1 or T2 voltage is obtained according to temperature by dividing the 0.5 V reference
voltage between R017 and T1-thermistor or R018 and T2-thermistor.

[T e o .
i i
: RO6 |
i ICO05B ;
i +25V |
1 1
+05V | - RO15 l
t 1
i * 011 = 1C004 i
' : RO14 :
YS1400 Ro17 l I
1 ]
-O— ; 65; :
T1 B o ¢ o o o e e e e e S S e S SEe S E S R S WS S MR S FEe S M S M P O e - -
RO18 ? T1
———>
To MPX (IC007)
o ! T2 _)}
T2
Ver
[Output timing]
REF0, CAL37, T1 and T2 are outputted from HA OUT every 4msec in the following
order.
< e ———
SYNC 16 msec
4 msec; _l_
HAOUT
REFO  CAL37 T1 T2 REFO
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3. CIRCUIT DESCRIPTION

Respiration Head Amp (AR-800PA) Board, UP0548
@ Specifications

® General
AR-800PA is one of the head amplifiers for the BSM-8000 series bedside monitor to
measure respiration with a thermistor pickup.

® System connection
Respiration head amplifier is inserted into the input box of the bedside monitor and a
thermistor is connected to the head amplifier.

Thermistor AR-800PA

Bedside Monitor

Input Box ) .
Main Unit

@ General Description

The AR-800PA consists of UP-0548 respiration board mounting floating power supply,
respiration pickup exciter voltage (EXC) generator, input high-cut filter (3Hz),
amplifier, auto inst (instantaneous baseline recovery) circuit, etc.

4 Output

Analog signal is outputted without being time shared which is different from other head
amplifiers.
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3. CIRCUIT DESCRIPTION

@ Auto Inst (Instantaneous Baseline Recovery) Circuit

Auto Inst function works when respiration waveform signal saturates in the circuit just
after the pickup is connected to the amplifier or due to over-input.

D007 +5F
N ©
® ® €010
{|
RO17
RO18
—W—s
W
1005 RO11 IC007A
From I1C006 > ! To 1C008
C008 W -
) : > =
VR001 >
-
RO14 S ROTS ‘1 gEF R022
-5F
EF Ve
R020
D008
-5F
®
0.1V
®
Approx.4V
© +25V

Straight lines indicate the voltages with the auto inst function and dotted lines indicate
the voltages without diodes D007 and D00S.
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3. CIRCUIT DESCRIPTION

@ PARA Signal Generating Circuit

Connection and disconnection of the respiration pickup change the PARA voltage as

below:
+0.58V +20mV ....... no connection
+0.65V +20mV ....... connection
+ 5VF
+ 2.5VF

PARA

R012%

WA S ¢ 10A
From RO16 S% R0O02 _]_

input buffer > - ER
ICO06A 4 6 ! : T 3A
+ RO03 €009
5 1C0078B |
|
Floating area |
EF -~

When the thermistor respiration pickup is not connected, comparator input pin-6 of the
IC007B is approximately +2.5V and the comparator outputs level L. At this condition,
PCO001 photocoupler is conductive and +0.58V PARA output voltage is obtained. This
voltage indicates no respiration measuring condition with the thermistor pickup.

When the pickup is connected, comparator pin-6 input is approximately + 1V and the

PC001 photocoupler becomes off, and +0.65V PARA voltage is obtained. This voltage
indicates respiration measuring condition with the thermistor pickup.
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3. CIRCUIT DESCRIPTION

3.136

3-4-6 SpO Head Amp (AL-800PA) Boards, UP-0551 & 0552
@ Specifications

® General
AL-800PA is one of the head amplifiers for the BSM-8000 series bedside monitor to
measure SpOg oxygen saturation.

@ System connection
SpOgq head amplifier is inserted into the input box of the bedside monitor and a SpOy
probe is connected to the head amplifier.

Bedside Monitor
$pO, probe AL-800PA Input Box Main Unit

@ General Description

This unit has a function to detect the following four signals for calculation of % SpO9

(oxygen saturation).
R ....... Transmitted red light intensity
AR ...... Transmitted red light intensity variation (A R1 = AR2 X 8)
IR ....... Transmitted InfraRed light intensity
AIR ...... Transmitted InfraRed light intensity variation

(AIR1 = AIR2 X 8)

The SpOg head amplifier composes of UP-0551 Main board and UP-0552 Sub board.
Block diagram on page 11.17 shows the major functions of each board.

@ UP-0551 Main board

Red light and infrared light are emitted from the two LED lamps alternatively at 1kHz
interval which is controlled by LED control circuit. Transmitted light through the
subject are detected and converted into voltages by a photo detector and an amplifier,

amplified to a specified level of signal by an auto gain controller, and then transferred to
the Sub board.



3. CIRCUIT DESCRIPTION

® UP-0552 Sub board

Noise in the transmitted light signal from the Main board is reduced by a time sharing
filter. Base hold circuit holds the signal level while there is no light emission to the —
2.5V reference voltage (REF). R (Red light intensity signal) and IR (InfraRed light
signal) are separately demodulated by two sample hold circuits and AR2 and AIR2 are
outputted by AC amplifiers with auto inst (instantaneous baseline recovery) function.
At the same time, AR1 and AIR1 are outputted by 8 time gain amplifiers. Finally
these signals are converted into a time-shared signal by a multiplexer and then
outputted through the UP-0551 Main board.

@ Probe ID Amplifier

The probe ID amplifier compensates the variations of wavelength of light emitted from
the LED lamps and also detects probe connection to the SpOg head amplifier.

Each SpOg probe has its own ID (determined by the RID) which is converted into voltage
signal (PID: Probe ID).

%+2.5VREF

. N

/ PID output
! IC114

EF
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3. CIRCUIT DESCRIPTION

@ LED Control Circuit

+9FU

RO12 ‘l\

s
P

oA
pr

3.138

®

Timing clock

K_M

VDD B A
X0

+2.5REF

R015l

S

X1

X3

INH

04V

VEE
VsS

YO

Y1

-5F

.
co11
EF
@~ |\| v07 IC0108
RO13 D
Qoos»‘r,I W <
.
40mA¢ i"‘m
EF +5F
®
L| RO14 DOOS
000‘1‘4 WV
+
-
40 mA i R032 ICO10A
EF

Y2

Y3

1C008

Y
- 2.5REF

-
Ro16i
EF

Red light and infrared light are emitted from the two LED lamps alternatively at 1kHz
interval controlled by above LED control circuit. Peak current flow of each LED is

40mA.
. 1ms
i
:250ns:
R
IR : :
——
:250ns’
500ns




3. CIRCUIT DESCRIPTION

@ Input Amplifier and Auto Gain Control Circuit

+5F
RO21  R0O22  RO23  R0O24 RO26  RO27 RO28  RO29
g Wy oo}
VDD
EF VSS
X0 X1 X2 X3 X4 X5 X6 X7 R :1
INH A Q3 -5F
VEE B Qa
VSS C Q5 +5F
VDD X
Y 1C006 cL R020
-5F palill
RO18 c010 AGC Clock fqr
YW ! ! auto gain
co12
€008 .
/\/, ——¢
':_J RO17 J\ E

.
* [l] > JW\_‘;D_‘_C?OQ ﬁ:OQA {1]sis
\

@ 1C0098
‘L RO19
EF

EF

Transmitted light detected by the photodiode and the detection current "Is" is converted
into voltage signal by the amplifier and the feedback resistor R018.

After being DC cut by the capacitor C009, voltage signal is amplified to a specified level
by the auto gain control circuit consists of the IC switch IC006 and resistors.

AGC (Auto Gain Clock signal) stops which is triggered by the auto gain control circuit
when R or IR signal comes into a specified range.
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3. CIRCUIT DESCRIPTION

3.140

& Comparator for Auto Gain Control

The comparator controls the AGC (Auto Gain Clock signal) on/off or the auto gain
control circuit.

When either R or IR signal comes into a range from —1 V to +2.5 V, the output pin-4 of

the IC052 turns to LOW to stop the AGC signal.

IR R

avs
+2.5REF +5F +5F

A
SF RO78 RO80

Q050

+

1C052 1C052

L

)
o
a
o
>

V

[a)
o
u
wul
A W
W—

+5F
1C055

RO79

- 5F

RO77

'{'l\/

R0O76 -1C055D

—2.5REF



3. CIRCUIT DESCRIPTION

@ Time Sharing Filter with Base Hold Circuit (Sub Board)

+ 2.5REF

1COS6A

+5F
SIG RO50 -
| 1 ,L W + A |
~5F
l A

—C052 Z=C053 —=C054 ——C055

X0 X1 X2 X3

X
‘L ICO51A
EF

This circuit reduces noise component in the signal from the Main board and holds the

baseline (signal level while there is no light emission) of the signal to —2.5V reference
voltage (REF).

INH

A

—

R IR

INPUT l
DARK DARK

/;in-7 of N | \ AR ov
IC056 N | / (g

ov

pin-1of  _|
1C056 «—Baseline
Ref(-2.5V)

A

|
25 | .

1ms '|
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3. CIRCUIT DESCRIPTION

€ Sample Hold Circuit

1C0118

s R009

- 2.5REF |
co014
l ICO58A
EF ICO51B )

RO54 > R
>y Y1 W 5

YO +5F
Y2 — T
VDD
VEE
VSS

ROS5 S

Y3 W ]_ *1c0588
cosg >

below:

REF (-2.5V)
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€ AC Amplifier with Auto Inst Function

D052

g
co67

RO63  RO59

INST >

C064  CO65 RO61
i H—t W

3. CIRCUIT DESCRIPTION

VRO53
RO65

?J

———» AR1

?ROH

EF

RO75

- 5F

i RO67 1C060B
EF

» AR2

After being DC cut by the capacitors C062 and C063, the sample-held R signal is 5 times
amplified by the IC059A to be the AR2 signal.

The diodes D050 and D051 recover the baseline when the signal level is saturated in the

circuit (auto inso function).

The analog switch IC054B shortens the input line of the amplifier IC059A during auto
gain control so that the signal level can quickly recover after the auto gain control is
released. AR2 signal is 8 times amplified by the IC059B into the AR1 signal.

Above operations are applied to the IR signal in the same manner applied to the R

signal.
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3. CIRCUIT DESCRIPTION

€ Output Timing

SYNC < 16 msec >
AIR2
] AR2 =
2 msec
— IR
HA OUT PID AR1
AIR1
=SV T REF
@ Adjustment

Volume on the PC boards are for gain adjustment of amplifiers. If you replace resistors
concerning amplification gain, volumes should be readjusted.

There is no need to adjust the volumes when IC chips are replaced.
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CH1G2
CH2 G1
CH2 G2

3-4-7

3. CIRCUIT DESCRIPTION

EEG Head Arhp (AE-800PA) Boards, UP-0421 & 0422

The AE-800PA consists of UP-0421 EEG main board mounting, an EEG, control, output
and floating power supply circuits, and UP-0422 EEG sub board mounting an amplifier
processing circuit.

® UP-0421 EEG main board

Protection filters protect the circuits against large input generated by an ESU and
defibrillator, etc. EEG input signals after the protection filters are transferred to the
EEG sub board, and amplified, filtered and then returned to the EEG main board. Two
EEG signals are time shared every 4msec into EEG1 and EEG2 output signals of the
AE-800PA EEG head amplifier. Each buffer output is fed back to the EEG neutral
electrode terminal (N) to increase the CMRR(Common Mode Rejection Ratio) to be
called Reference Feedback for later descriptions.

©® UP-0422 EEG sub board A
The UP-0422 consists of pairs of total 5000 gain amplifiers, 35Hz high-cut filters and
AC interference filters. 0.3sec time constant is determined in this block.

@ Input Buffer on the UP0421 Main Board

+5H

+5H T

O WA— j— W j_ + Sub board

L, L L

-5H EF EF

EF

Two CR high-cut filters attenuate noise component in the EEG signal. Resistors limit
large current and diodes limit large voltage (from ESU, defibrillator, etc.) to protect
against damage of the circuit.
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3. CIRCUIT DESCRIPTION
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@ Reference Feedback

+5F From input buffers

pruliit

_T_ W R035~038
\

1; ICO06A

EF

EF

As the EEG signal is amplified by the differential amplifier, theoretically it is not
interfered by common mode noise. However, due to variation in electrode impedance
and electronic devices used, difference between the phases of the common mode
component appears at the EEG amplifier output as noise.

By feeding back (negatively) each buffer output to the neutral electrode terminal(N),
common mode component referred to the floating ground (EF) is reduced and the CMRR
isincreased.



@ High-cut Filter and AVC Filter on the UP-0422 EEG Sub Board

3. CIRCUIT DESCRIPTION

1C055B

RO86

RO88

RO30
' W
l ICO0SA | coe6 Cco67 €068
From _|
Ic053
ROZE  ROT7 RO82 RO84
VRO50
l C064
EF

—>TO
EEG
Main
board
EF

Two stage high-cut filters consisting of IC055A, C062, C064, R076 and R077, and AC
filter consisting of IC005B, C066, C067, C068, R080, R082, R084, R086, R088 and
VRO050 filter high frequency components and AC noise in the EEG signal. Total

frequency characteristics of the filters is shown below.
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3. CIRCUIT DESCRIPTION

@ Timing of the Output Signals

This EEG head amplifier outputs in the following timing

< —
SYNC I_ 16msec -I

4 msec |

HAOUT

EEG1 EEG2 EEG1 EEG2
*  Refer to the pages of BP head amplifier for signal signal modulation/demodulation
between the floating area and grounded area.
@ PAPA Signal Generating Circuit

Connection and disconnection of the EEG cable change the PARA voltage as below:

+1.7V £40mV ........ not connected

+1.9V £40mV ........ connected

|

+5V |

+5V |

|

+5V g |
=R012 RO11 RO13 PARA

v + 10A
MEAS RO30 #Z w .J_
(8) . - R003 T coo7 —

Connector CNOO3 + 3A
J IC006B : PC001 Connector CN0O1
RO13 I
|
EF Floating area <«——|

When the EEG cable is not connected, comparator input pin-6 of the IC006B is pulled up
to + 5F through the R030, and the comparator outputs level L.

At this condition, the PC001 photocoupler is conductive and the resistance (PARA
resistance) across the PARA and ER terminals is a parallel value of the R004 and R003,
and the PARA voltage reads +1.7V. This voltage indicates EEG non measuring
condition.

When the cable is connected, the PC001 is not conductive, the PARA resistance is R003

only, and PARA voltage reads +1.9V. This voltage indicates EEG measuring
condition.
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3. CIRCUIT DESCRIPTION

3-4-8 CO Head Amp (AG-800PA) Boards, UP-0588 & 0589 and TG-706P
@ General

AG-800PA is one of the head amplifiers for the BSM-8000 series bedside monitors to
measure COg partial pressure of expired gas of a patient with TG-706P COgq sensor.

€ System Connection

COg head amplifier is inserted into the input box of the bedside monitor and the COq
sensor is connected to the head amplifier.

CO, sensor

Bedside Monitor
Input Box
@7 AG-800PA P Main Unit

@ Description of Each Function Block

® UP-0588 CO, Main board
Power (DC-DC) line is a power to drive the COg sensor TG-706P and DRIVER is a
electrical current driver of a motor in the sensor.

S-P and D/A circuit reads the linearization data (compensation factor for COq
calculation, differs in each sensor) which written in the ROM in the sensor.

TIMING CONTL 1 circuit controls output timing for reading linearization data, and

HAOUT output timing.

® UP-0589 CO; Sub board
ZERO SHIFT circuit shifts the VAC sensor signal baseline to - 5SREF (-4.75V) in order
to widen dynamic range of the signal.

P/H (peak-hold) circuit holds amplitude of the signal based on - 5REF reference voltage.

3.755/H (Sample and hold) and 4.3S/H circuits sample each V3.7 signal and V4.3 signal
in the VAC signal.
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3. CIRCUIT DESCRIPTION

@ Sensor Driver Power (DC-DC, DRIVER on CO, Main Board)

+12V +5V
A A
RO36
bGND (5 com
Q001
v ¢ +5 T001 EP [ 2A |[ep
" "\ ¥ o2y |
¢ <
RO2 = =
coo8 < 020 EP DC-DCconverter  p

3.150

R026
EP

1C010B C009= R029

[T

EP

Driver

DC-DC (T001) is a DC-DC converter that generates +12 V and +5 V voltages from

+21 V unregulated power.

+12 V is a power for an infrared ray lamp in the COg sensor of 120mA continuous load

current and + 12V £ 1% stability.

+ 5V drives a motor and digital IC devices in the sensor. The circuit indicated with

DRIVER drives the motor.



3. CIRCUIT DESCRIPTION

4 TIMING CNTL 1 (CO, Main Board)

1
RST |16 msecl

8V
. UP-0589 L8V g;mo
|_10 XREFSEL IcoogA
SEL2 SEL1 lCO04T
oo <D_< RO19
39 ¢ —W—{7E ]r.cx
Q10 g
CLK Vss RO22
+5V +5V ¢ 1C0098B 1
€013 RO16 A 012 RO17 A -8v B37 020
|__‘_| b E—<-| { +5V + ¢ JW\—- SYNC
EPT EPT 1C005 T R021 < R023
Tt T2 T T2 VDD 4
2 Q oy a6 oA 3
——dQ & $—e —Q QVSS C2<:>—<- ves R £l =03
wnt— || T S
RST EP 1€C003B EP EP
ST
*SEL1,SEL2 ....... Clock signals to control HAOUT signal output timing.
* XREFSEL . ceeenens Control signal to output data to HAOUT by switching -5REF
signal and linearization data.
*CLK .............. Clock signal to control ROM and S/P (Serial to Parallel)
converter in the sensor.
*RST .............. Signal to reset the ROM in the sensor.
*ST . Signal to control S/P conversion.
i«— 16 msec —>5
SYNC | | |
: :
K e
' :
SELT ] — | ! | I e N
i i
1 1
SEL2 T T 1 I 1_
] I
] ]
L 1024 msec >
| ]
' I
SYNC
N I S I S N O O O
(( y
I
] 1 1
|
i
1
1
1

1 I
:<— 64 msec —>:

—
~~

XREFSEL —|
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3. CIRCUIT DESCRIPTION

CLK
RST (I D)—W—

3.152

+5V

ROOS

@ S/P Conversion and D/A Conversion (CO, Main Board)

RQ04 MA

1C002
+12V
+5V RO06
A
LSB
7 |
16 o
b CLK Q4—— —5
sT  Q5— 4
Vs Q 3
7 2 Xlo
Q8— MSB /
QS|— |
QS— >
RO33 “—-I_
Y
CLK -8V
ST E1
RST

VR0O01

R009
1C008B
_< 1C006
008 =R010
R
3
E1
ICO08A
) CNST
>
UP-0589

Linearization data (DATA) stored in the ROM in the sensor is output from the ROM in
synchronization with CLK signal in serial format data. This serial format data is S/P
converted into parallel format data in synchronization with ST signal.
Relation between the linearization data and D/A output is as below.

Linearized data D/A out (V) Linearized data D/A out (V)
0000 —4.80 1000 +0.32
0001 —4.16 1001 +0.96
0010 —3.52 1010 +1.60
0011 —2.88 1011 +2.24
0100 —-2.24 1100 +2.88
0101 -1.60 1101 +3.52
0110 -0.96 1110 +4.16
0111 —0.32 1111 +4.80




3. CIRCUIT DESCRIPTION

€ TIMING CONTL 2 (CO; Sub Board)

> To sensor failure

+8V detector
C055 RO55 |
C054
|} +8V q_' H
{ Rﬂohs,\z ) -8 T1 T2
NS B . A
C(:"}B- , > W _% Ldc gp b o
ICO58A 1C052A CLK Qo
RO50 = = Ro51 Y +8V R
C057 RO56 ¢
- -8V ICO54A
E1 E1 \ 8& | >To
- @ sensor
. T1 T2 ;
+8V 9 QG 1C054D gat;‘]cggor
A —
1C053B —8_Q9p
R 1C0528
—q ] @
QD IC054B
Co58 RO57
| |
-8V RO50 D050 4.3SH
Y
v 3.7SH
SHFT -8v PHRST
*SHFT ............. Control signal to shift V¢ signal baseline in the ZERO
SHIFT circuit to — 5REF (—4.75 V) level.
*PHRST ........... Pulse to reset Peak-Hold circuit following the ZERO SHIFT
circuit.
*349SH ............. Sampling pulse of V3.7 signal in the V¢ signal.
*43SH ............. Sampling pulse of V4.3 signal in the V¢ signal.

Refer to page 3.155 for COg signal demodulation timing.
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3. CIRCUIT DESCRIPTION

SHFT

@ V3.7, V4.3 and REF Signal Detection Circuit (CO, Sub Board)

From ICO58A pin-1
(VAC)

C0|59

RO59

—MW

S

N

1C0568B

/
ICOS0A

-
R0O60

+5REF

3.154

1
/0

i1
L

1C055C

+8V +8V
RO70 é RO71
-
IC062A
s XREFSEL
< o]
-
RO72
V3.7
E1 —— Va3
PH RST
ICO60A
ICO59A 10598 RO73
D D051 ™ o3 |, >—— ReF
A g i
) l 1C056C 062
R063 060 1;
l E1
E1
Ico56A Ico608
RO74 )—4 V4.3
| I
ICO61A 056D 063
RO61
)—-4 | lm
"~ REF
Co61 1
—]
ICO55B
13 |CNsT

VAC signal baseline is shifted (IC050A pin-1) into - 5SREF signal (IC061A pin-1) by
SHFT pulse. CNST signal is D/A converted linearized data. This CNST and - REF
signal output as REF signal by switching CNST signal and - 5REF signal by XRESET

signal.

The IC059A peak-holds the amplitude of Vo signal based on — SREF signal and the
IC060A and IC060B sample hold V3.7 and V4.3 signals composing of V¢ signal and
output the signals as V3.7 and V4.3.



3. CIRCUIT DESCRIPTION

@ CO, Signal Demodulation Timing

3.7 43 3.7 4.3

VAC

A
Y

CMP
(iCo58B
pin-7)

IC052A
pin-7

SHFT
(1C053B
pin-13)

VACPH
(1C0598B
pin-7)

-5REF

4.3SH |_| |_‘

V3.7 v i~

V43 k
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3. CIRCUIT DESCRIPTION

@ Operation of Sensor Failure Detection

From timing
control-2
" +5REF
ICOS8B pin-7 ...
RO65
.
[_—‘1. RO64 | S~ 10518
ICO51A
0} €056 3 +8V
! ICO55A l i RO66
E1
R069 A D052 1C054C
From timing Ff;\);; 1C0628 RO62
N
control-2 > * VW XINOP
ICO54A pin-3 RO60
co64
E1 -
8v ToIC057 pin-9

In normal operation, both IC054 pin-8 and pin-9 are "L" (-8V) logic level and pin-10
XINOP (Inoperative) output is "H" level.

® When there is no 3.7 or 4.3 or both in the V5 ¢ signal
When there is no 3.7 or 4.3 or both in the Vz¢ signal, CMP pulse is not generated or

number of pulses decreases to half, and charging time of the C056 becomes short, then
the comparator (IC051B) outputs "H" level and XINOP signal becomes "L". The head
amplifier output signal HAOUT is - 5V in this condition.

VAC

IC0O58
pin-7
(CMP)

1C051

pin-6

XINOP
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3.7
~

43
/™

3.7
~

1.1v

comparator
level




VAC

I1C058
pin-7

1C052
pin-7

IC053
pin-1

1C054
pin-3
(4.3SH)

IC054
pin-9

XINOP

3. CIRCUIT DESCRIPTION

® When the V5 outputinterval is prolonged (decrease of motor revolution)
When the V¢ output interval T1 between 3.7 and 4.3 is prolonged it exceeds 10msec of
one-shot time of IC052A, output of the IC053A (pin-1) becomes always "H" and the C064
is charged up by + 8V, then XINOP signal turns to "L" and HAOUT head amplifier
output becomes - 5V.

T1 T2
|<._>| 3.7 43 |<_>|
7\ 7\ /\

NN AN l
: 10msec 10msec 10msec _ 10msec 10msec _ 10msec
_I R D <> > > ->
+ Level nHu /
+Leve| "
/
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3. CIRCUIT DESCRIPTION

3.158

VAC

1C058
pin-7

1C052
pin-7

IC053
pin-1

1C054
pin-3
(4.3SH)

IC053
pin-13
(SHFT)

/N N N
_ AIANANA
ULy

7 | 10msec

® When the V¢ output interval is shortened (increase of motor revolution)
When the interval T2 between the 3.7 and next 3.7, it becomes shorter than 10msec one-
shot time of the IC052A output (pin-7) becomes "L" and SHFT pulse (IC053 pin-13 is
fixed to "H". Then IC050A input pin-3 is fixed to E1 (ground) and head amplifier output
HAA4.3 becomes equal to - 5SREF voltage.

T1 T2




3. CIRCUIT DESCRIPTION

€ Timing of Output Signal

Y

I‘ 16 msec

SYNC

— D

REFO Ve V3.7 V4.3

HA OUT

REF: -REF signal which is a reference of V3.7 and V4.3 signals and linearization data
of each sensor required for COg calculation are output for 4msec from the SYNC
pulse every 16msec in a cycle of 1204msec.

- 5REF output range: —4.75V 0.2V

< 1024 msec —————R—»'
<] |

SYNC | | "
4

— -

HA OUT

-5REF -S5REF -5REF —-S5REF

— _/ K K102
—~—
Four - 5REF signals are
output at the beginning of
64 msec.

Linearized factor
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3. CIRCUIT DESCRIPTION

3.160

€ Unit Discrimination Signal (PARA Voltage)

Vbc
A
RO24
EXC @ M EXC X BA
R002
RO25 >
Voc @ ¢ Wh >
C006 > ICO10A
&V
E1
+8V
PC001 RO31

| RO30

M e
* Kﬁ R032 €007

[104] PARA

I
1- 3A | ER

PARA (parameter) vbltage changes when the COg sensor is connected and disconnected

as below.
Sensor PARA voltage (V)
Connection 2.40 £0.05
Disconnection 2.10 £0.05

When the sensor is not connected, EXC (—5 V) is applied to the comparator input
terminal (IC101A pin-3) and comparator output is "L". With this voltage, the
photocoupler PC001 is conductive and 2.1V voltage attenuated with R031 and R032
resisters appears as PARA voltage at no sensor connection.

When the sensor is connected, +1 V to +5 V voltage is applied to the comparator input
terminal (IC101A pin-3) and comparator output turns to "H". With this voltage PC001
becomes off and 2.4V appears as PARA voltage at sensor connection.



3. CIRCUIT DESCRIPTION

4 TG-706P CO, Sensor

® General

The infrared ray which is absorbed by COg gas (4.3um wavelength) and the infrared ray
which is not affected by CO2 gas (3.7Tus wave length) are used in the COg sensor.

¢ Sensor output signals
The CO3 sensor outputs three signals.

DATA

DC voltage for compensating signal drift due to temperature change of
the sensor. It corresponds to resister value of the infrared ray detector.

AC voltage of light strength signal. The infrared ray that passes
through respiratory gas in the cell and the filter is converted into alight
strength signal after being converted to a resistance signal and then to
an electrical signal. One rotation of the chopper is taken to be one cycle,
and the signal (V4.3) through the 4.3um filter (altered COg partial
pressure) and the signal (V3.7) through the 3.7um filter (not affected by
CO,, gas, used for reference), are output alternatively.

VAC signal is a mixture of the V4.3 and V3.7 signals.

Compensation coefficient to calculate COg value, 256 bit serial data
stored in ROM chip inside each COq sensor.
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3. CIRCUIT DESCRIPTION

Infrared ray lamp
(E101)

® Head amplifier output signals

The AG-800PA CO5 head amplifier separates V4.3 and V3.7 signals from VAC signal
and outputs DATA, VDC, V3.7 and V4.3 signals in order successively. DC voltage
indicating infrared ray detector resistance value.

Connector
(J101)

\ Vv
, Window

Cell - T ‘ 4-}-— Inspired gas
4 """"l Expired gas
Chopper G

Filter ——

Motor

|~ Infrared ray detector
(P101)

- EXC

> Vac

(mM101)

3.162

——> Vpc

M

RST

Ampl. (IC101)

CLK
> DATA

A

ROM (IC102)

VAC ...... AC voltage including V4.3 signal (altered by COg partial pressure) and
V3.7 signal (not affected by COq gas, used for reference).

DATA ..... Compensation coefficient to calculate COg value, 256 bit serial data
stored in chip inside each COq sensor (linearization data).

EXC ...... —~5V £2% power voltage to drive (excite) the infrared ray detector.

VH ....... +12V * power voltage to drive (heat) the infrared ray lamp.

VM ....... +2.4 V £2% power voltage to drive the motor for chopper disc.

RST ....... ROM reset pulse, 1024 msec interval.

CLK ...... 250 Hz clock signal.



3. CIRCUIT DESCRIPTION

¢ CO2 Sensor Input/Output Signal Timing

4.3um 4.3um
3.7um q _ 3.7um #
Ny 0.2V~ 0.8V
VAC
1 20msec |
_|/_\ NN I,—\ e
+1V~ +5V
|
ov
1024msec s
| Pl
A e
RST P

o Lo [ o] o o] —] o]

NOTE
VAC and DATA are asynchronous.
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3. CIRCUIT DESCRIPTION

3.164

3-4-9

02 Head Amp (AGf820PA), UP-0592

@ General

The AG-820PA is one of the head amplifiers of BSM-8000 series bedside monitors to
measure fraction of inspired oxygen (FiO9) using an Og sensor connected with a
ventilator, etc.

Diodes for over-voltage protection and high-cut filter for noise reduction are employed
in the input circuit block.

¢ Composition

After filtering, signal is buffed with IC009 and IC010 and then multiplexed with IC007
multiplexer device. Multiplexer output signals are Ref0, Oql, and O9lI. Multiplexing is
controlled by clock signal generated by IC006 counter.

¢ Input buffer
There are two similar circuits of input buffer for Ogl and OsIl. Description below is for
Oql.

+5F
D007 | 1C009
CN002 RO18 ) Ol
O——W——
J_ RO21
D008 co10 +5F
l <—T VR001
-5F EF
RO22

Voltage generated by the Og sensor in proportion to Oy density is inputted to the IC009
through the D007 and D008 protective diodes and low-pass filter composed of R018 and
C010. This low impedance signal is outputted to the multiplexer.

The VRO001 is for offset adjustment of IC009 buffer amplifier. When the IC009 is
replaced, VR001 adjustment is required.



3. CIRCUIT DESCRIPTION

@ Output signal timing

Time-shared output signal is amplified and transmitted by a circuit shown below.

2.5REF
RO14
RO16
€009
RO15 +—i
+5F :
RO17 ™
— W—e +5F +5F
EF
REFO !
> 1
X0 Vdd E _ IC003A R006 :
0,l X1 X >_‘ SF ‘ T 0 ! PC810A

[a)
o
S
@
>

X2 A 1PCO0T  ROO2

o, @ 2 / . ——MW—{7A |syne
X5 INH Q1 CL

X6 Vee — 2
X Ve —] 83 RST :
1c007 13 i
Y —1Q5 —5F ! =
VEr _sf —Qs +5F : E3

Q7

8
85 ,
QM0 g4

Q12 Vss '_l
1C006

-SF

Multiplexer IC007 outputs Ref0, OoI and Osll signals in the timing below by the control

signal from IC006 counter.
16 msec -—»I

<
I
SYNC | |

| 4 msec I

ouT 1

|<ReFo>|<REFO>|< 021 =< 0,11 >

Multiplexed output signal is 35 times amplified with IC008A and level shifted (output is
—4.8 £0.25 V when input is shortened) and then transferred to a modulation circuit.

Refer to the pages for BP head amplifier output signal modulation and demodulation of
descriptions for timing from floating area to the non-floating area.
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3. CIRCUIT DESCRIPTION

@ Unit discrimination signal (PARA voltage)

+5F
2.
+5F SREF +5F
A
DO11
RO13 +5F
MEAS R020
O——wWw
1C008B
D012 5
- 5F
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!
!
'PC810A
ROO5 :PC002 RO03
L/ﬁ W v j_ 10A|PARA
* RO04 TCOOG
—2 3A |ER

PARA (parameter) voltage changes when the Og sensor is connected and disconnected

as below.
Sensor PARA voltage (V)
Connection 0.45 £0.02
Disconnection 0.40 £0.02

When the sensor is not connected, ICO08A comparator output is LOW level. With this
voltage, the photocoupler PC002 is conductive and 0.4 & 0.02 V voltage attenuated with
R003 and R004 resisters appears as PARA voltage at no sensor connection.

When the sensor is connected, comparator output is HI. With this voltage, PC002
becomes off and 0.45 +0.02 V appears as PARA voltage at sensor connection.



3. CIRCUIT DESCRIPTION

4 05-1000 O, Sensor (AIKA, Japan)

® Measuring principle of Oz and construction of the O3 sensor
Asfigured, O9 sensor is an oxygen-lead battery composed of gold as positive electrode,
lead as negative electrode and special electrolyte acid solution.

Oxygen in O9 measurement atmosphere diffuses to gold electrode through a non porous
fluororesin diaphragm and deoxidized by electrolysis and current which is proportional
to oxygen density flows in the electrodes.

Voltage across a resistor and a thermistor for temperature compensation serially
connected is obtained to measure oxygen density.

L |

Resistor ~ —— Thermistor

Negative ~_|
electrode
(lead)

| Electrolyte acid solution

Positive  ~|
electrode
(gold)

Diaphragm

o Life time of the Og sensor

The Og sensor has a life time as it is an oxygen battery which generates voltage in
response to oxygen in atmosphere. Life time depends upon oxygen density of measuring
gas. The higher oxygen density, the shorter life time of the Oy sensor.

It is not sure to define life time of the Oy sensor as measurement will be done with
various oxygen density.

End of life of the O3 sensor means that the sensor does not generate voltage which is
high enough for Oy measurement.
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3. CIRCUIT DESCRIPTION

OUTPUT
RATIO
(mV)

3.168

Figure on the next page shows relation between oxygen density and output voltage of
09 sensor model 0S-1000, a product of AIKA, Japan. When Og sensor is exposed in
oxygen for a long time of period, slope of the output voltage curve becomes small.

Nihon Kohden O3 measurement is designed to define the end of life of the Og sensor
when output voltage corresponding to that of 100% oxygen shows less than 35mV.

When an exhausted sensor is used, measurement error goes out of specified normal
range. When such condition is detected at calibration, message "INOP" (inoperative) is
displayed on the screen and "CAL??" remains on the screen without measurement.

It is estimated that life time of the O sensor is three to five years.

® Precautions when handling the O, sensor

In order to avoid influence by pressure change inside the sensor due to change of
atmospheric pressure, gas is filled in the sensor chamber. Therefore, when sensing part
is located upwards, gas bubble will be placed on the diaphragm or electrode which will
prevent electrolysis inside the chamber and correct data cannot be obtained.

Be sure to put the sensor so that the sensing part is facing downwards for correct
measurement. When storing the Og sensor, it is recommended to put the sensing part
downwards.

If the sensing part is kept upwards it takes several minutes for the sensor to become
stabilized before calibration. Be sure to calibrate the sensor after several minutes.

E Larger than 60mV
60 — !
}
50 — E
Fresh O, sensor i
]
40 — \ Usable range |
P
3o/ N_.= - !
2-1 7 _- - 1 |35mv
P 1
______________ 1
10 — G i : i
et End of shelf-life O, sensor .
== ! :
0 | | [ [ |
20 40 60 80 100
Model 0S-1000 OXYGEN DENSITY (%)



3. CIRCUIT DESCRIPTION

Stored (used) in good condition

125eC§
100 ;
e
OUTPUT M”M."
RATIO g P
(%) )
: ) Stored (used) in bad condition
20
| | | |
40 60 - T
Model OS-1000 RESPONSE TIME (seconds)
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3. CIRCUIT DESCRIPTION

3.170

3-4-10 NIBP Head Amp (AP-860PA), UP-0629 & UP-0630

& General

AP-860PA is one of the two types of head amplifiers for the bedside monitor used to
measure Noninvasive Blood Pressure (NIBP) of a patient. This head amplifier uses the
double air hose method.

NOTE

The other type of NIBP head amplifier is the AP-851PA head amplifier. The AP-851PA
head amplifier uses the single air hose method.

€ System Connection
NIBP head amplifier is inserted into the input box of the bedside monitor and the dual
air hose is connected to the two NIBP sockets.

Cuff

AP-860PA
Head Amp

Input Box

Bedside Monitor
Main Unit




@ Block Description

| =mrfo"o

. CIRCUIT DESCRIPTION

>

Safety
Circuit

roﬁ
<_o—8v

+7V
+7V "€ Relay [*€ DC/DC
(for pump Converter
and valves)

—0 +21V

—|:°EP

1 1
| ARUnit ! NIBP Boards
i i
] 1
i 1
1 L}
Double : 1
Air H ' -
Hose ! PRES.
i iFerl : Pressure DC
"L'l —_— : Sensor Amp c PULSE |
! 1 ACAm
' o R > —o HAOUT
! ! * Filter N
I TH—»o
F-CLK
| [Fitter| [Fiter] 1| current £
H 1 | Regulator R ——O SYNC
1 ]
H ! ADULT/NEO F[—OCNTL
! Pump [ : Al—os
i : Pump e /3 c o PARA
H Valve 1! & Clock for Ti E
< ock for Timer E—
E X)-= : Valves ER
1 Valve 2 Controller Reset
1 x - 1 a _@
1 -
1 S—
1
:
{
: Power On
E \ Reset
! Timer [«
Cuff : imer 5 48V
1 Pressure
i Switch ]
1
1
1
1
}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
I
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3. CIRCUIT DESCRIPTION

o AIR Unit, SG-001P
This unit consists of the pump, solenoid valves, and over pressure control switch.

® NIBP boards

There are two boards in the NIBP head amplifier unit, NIBP Main board, UP-0629, and
NIBP Sub board, UP-0630. The main unit of the bedside monitor controls the NIBP
Main board. The main function of the NIBP Main board is to control the pump and
solenoid valves through the time limiter circuit, pressure circuit, and safety circuit.
The main function of the NIBP Sub board is to regulate the current supply to the
pressure sensor, process the pressure and pulse signals, and finally multiplex all the
signals from both the boards before sending it to the bedside monitor.

The DC/DC converter supplies the power to the NIBP Main and Sub boards and the AIR
unit.

& Control Circuit (NIBP Main Board, UP-0629)

+|

+8Y
48V v
g ERW?
1C124 8 100K

4049 R142 >
LR L 24 .9k -
Ly <bi@ 1 1C181A R101
HA17983 | 198k
+ ANA- 78 ] F~CLK
4 R162
49.9%
3
a4 = DGND
8msec 12 [ oo R103
- 14 |og 188k
16 msec € AAA {3K] sine
R1D8 R184
12-BIT BIN 38.1k 49.9%
COUNTER
0.5msec ¢ 'ACND = DCND
1C1885 ’ [ 6A]E3
4834 gi:id |
l -
sma:&—
of |18

ADULT /XNEO ———5

+8Y
k<2 +Bv
R138
R144 . 1o
24.9k -
7 _~1cie2s R10S

4 HA17983 198ic
3 g \5 AAA BA] CNTL2
15197 R139 R1B6
68 158 188k
AGND = DGND

The signal level of the input signals, F-CLK, SYNC, and CNTLZ2, from the input box is
within the range of 0 ~ 15 V. The comparators IC101 and 102 change the signal level of
these input signals to =8 V.
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3. CIRCUIT DESCRIPTION

The 64 kHz F-CLK signal is then counted by counter IC104 to give 0.5 msec, 8 msec, and
16 msec timing signals. The analog switch IC106 shunt the 8 msec or 16 msec timing
signal to the timer IC109 of the safety circuit. The status signal,

ADULT/XNEONATUS, controls the analog switch IC106. In the adult mode, the

analog switch shunt the 16 msec timing signal to the safety circuit, and in the neonatal

mode, the switch shunt the 8 msec timing signal. The 8 msec and 16 msec timing
signals are also output to the multiplexer IC208 of the NIBP Sub board.

The 0.5 msec timing signal in the serial to parallel converter IC105 chops the serial
CNTL2 signal into parallel output. The SYNC signal provides the synchronizing signal

for the serial to parallel converter. The serial to parallel conversion of the CNTL2

signal is shown below.
| 16 msec
SYNC (
))
0.5 msec
- |-
B|B|B|B
CNTL2 ( 0[1j2]3
N D 4 msec _
Bit Description 1 (High) | 0(Low)
BO Pump On Off
B1 Valve 1 Close Open
B2 Valve 2 Close Open
B3 Inst On Off
B4 |Adult/Neonatal | Adult |Neonatal
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3. CIRCUIT DESCRIPTION

# Relay, Pump, and Solenoid Valves Controller Circuit (NIBP Main Board, UP-0629)

cna1es
NGe-63-32-114P
(), +7V
1
_64
. 8 —,’\\\0 4 + 1c188
(M. J- L 11 s . ' 4986 ICI4 F
] S 3 _,\’\\} 13 HSK128 R14S 1.BBK L‘; vop crip3 Ase4 PUMP
' 1 gt ——AAA ouTL INL 12 13
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The safety circuit controls the relay RY101. The relay RY101 switches on or off the +7
V power supply from the DC/DC converter to the pump and solenoid valves in the AIR

unit through connector CNJ103.

The parallel output signals from the IC105 control the pump, solenoid valves by

switching on and off the transistor Q101 ~ 108.
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3. CIRCUIT DESCRIPTION

@ Safety Circuit (NIBP Main board, UP-0629)

The Main unit controls this circuit, but, this circuit can also operate independently
under the following conditions:

1) When the cuff pressure exceeds 300 mmHg.

2) When the measuring time exceeds 120 seconds for adult and 60 seconds for neonatal.

The safety circuit has two major blocks, namely the comparator block and the timer,
latch, and reset block.

a) Comparator Block
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The comparators IC102 and 103 change the signal level of the input signals from the
solenoid valves and pressure switch. When both of the solenoid valves are opened, the
output of IC112is set to low (—8 V). This low signal is used to reset the counter of timer
circuit.

This NIBP head amplifier uses the step deflation method and this caused the solenoid
valves to open and close repeatedly. This opening and closing of the solenoid valves can
clear the timer circuit. To prevent this from happening, the monostable multivibrator
IC107 treats the approximately 1.5 seconds of the period when the valve is opened as the
period as if the valve is closed.

The pressure switch set the output of IC103 to low (— 8 V) when the cuff pressure
exceeds 300 mmHg.
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b) Timer, Latch, and Reset Block
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When the solenoid valves are closed during the NIBP measurement, the comparators
output a high signal to the timer circuit (IC109 and IC115). A low input signal causes
the timer circuit to start counting. Depending on the type of clock signal (adult mode,
16 msec; neonatal mode, 8 msec), the timer output a high signal at the pin-11 of IC111 if
the solenoid valves are closed for more than 120 seconds in the adult mode or 60 seconds
in the neonatal mode. A high output signal from the timer circuit causes the latch
IC110 to output a low signal that finally causes the output of pin-9 of IC117 to go low. A
low signal at pin-9 of IC117 switches off the relay RY101, which in turn stops the +7 V
power supply to the pump and solenoid valves in the AIR unit.

The reset signal from the main unit and the power on reset signal from the power on
reset detector circuit can also set the pin-9 of IC117 low through latch IC110.

The status of this safety circuit is output to pin No. 6 of connector CN104 to the NIBP
Sub board through analog switch IC106. A low output from the pin No. 6 of connector
CN104 shows that the safety circuit is in operation.
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4@ PARA Signal (NIBP Main board, UP-0629)
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3. CIRCUIT DESCRIPTION

The PARA signal for the NIBP head amplifier has a fixed voltage of 4.55 V. This PARA
signal is the NIBP head amplifier AP-860PA's identification signal for the main unit of
the bedside monitor.

@ Cuff Pressure Sensor Circuit (NIBP Sub Board, UP-0630)
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s
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LT 10089S8

vo2-|

Output of
Pressure Sensor

VIN- VO+

This circuit is based around the cuff pressure sensor T201. A 2.5V Zener diode IC201,
OP amplifier IC202, and resistor R202 supply a constant regulated current to the cuff
pressure sensor T201. The cuff pressure sensor T201 varies the output voltage
according to the pressure in the cuff. The variable resistor VR201 is used to zero adjust
the cuff pressure sensor T201.
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3. CIRCUIT DESCRIPTION

@ Cuff Pressure Voltage Amplification Circuit (NIBP Sub Board, UP-0630)
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This circuit, consisting of IC203 ~ 205, amplifies the cuff sensor output voltage about 60
times and outputs the amplified signal to the oscillating cuff sensor output voltage
amplification and filtering circuit. It adjusts the sensitivity of the cuff sensor output
voltage to 100 mmHg/1 V through sensitivity volume of the variable resistor VR202.
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3. CIRCUIT DESCRIPTION

€ Oscillating Cuff Sensor Output Voltage Amplification
and Filtering Circuit (NIBP Sub Board, UP-0630)
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NIBP measurement using the occlusive-oscillometric method gives an oscillating
pressure reading during the measurement. This circuit amplify and filter this

oscillating cuff sensor output voltage signal and output the final signal to the
multiplexer IC208.

This circuit consists of two level low cut filter with 0.3 second time constant block (C207,
R212, C209, and R216) and a 7.5 Hz high cut filter block (R210, R211, C205, C206, and
I1C206). In the adult mode, IC205 and 206 amplify the signal about 22 times, and in the
neonatal mode, IC205 and 206 amplify the signal about 122 times.
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€ Multiplexer Circuit (NIBP Sub Board, UP-0630)
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This multiplexer circuit IC208 uses the timing signals (8 msec and 16 msec) from the
NIBP Main board to time-share the cuff pressure output voltage signal, oscillation
signal, safety circuit status signal into the HAOUT signal. The timing of the final
output signal is shown below.

16 msec

syne — |

A
Y

HAOUT | Oscillation signal Oscillation signal ,
Cuff pressure J

Status
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3. CIRCUIT DESCRIPTION

3-5 Display Unit, VD-881R

3-5-1 General

@ Block Diagram

EXTERNAL
EQUIPMENT ALARM POLE MU-881R
4 A A
Y Y Y N\ - RY'881PA
LED VR | OPERATION CONTROL
UP-0806 | up-0802 [~ T UP-0801
A
Y
| CRTUNIT | | POWER
| vD-3500S | SC-019R
VD-881R

The Display unit consists of the following sub-unit:

® OPERATION CONTROL Board, UP-0801

The two 1 chip CPUs (IC201, 204) on this board control the display unit. They
communicate with the bedside monitor main unit via the RS-232C interface. This board
also controls the sound, video, power supply, and alarm pole. The signal from the
remote control is processed on this board too.

©® OPERATION (VR) Board, UP-0802 ,
This controls the sound volume, brightness, and contrast.

o LED Board, UP-0806
This board receives the remote control signal and relay it to the OPERATION
CONTROL board via the OPERATION (VR) board.

® CRT Unit, VD-3500S
This is a 14 inches three mode scanning color monitor.

® Power Supply Unit, SC-019R
This supplies the power for the video display unit.
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3. CIRCUIT DESCRIPTION

# Signal Flow
SPEAKER RY
A
LED VR RS-232C OPERATION CONTROL
UP-0806 UP-0802 N2 |UP-0801
> MU
>| SOUND | FROM EXT (SOUND)
VOLUME CONTROL
-« UNIT |- FROM MU (SOUND)
sounp | RSZ3CNOI -
RECEIVE REMOTE CONTROL * -
UNIT
MAIN
DECODER
> —>1 CONTROL 3 ALARM POLE
UNIT UNIT
___CONTRAST BRIGHT VIDEO
CRT < CONTROL
VD-35008 [* oo Y
VIDEO | FROM EXT (VIDEO)
CONTROL
UNIT |« FROM MU (VIDEO)

® Remote Control Signal

The light sensor on the LED board receives the light signal from the remote control.
The sensor sends the signal to the OPERATION CONTROL board via the OPERATION
(VR) board. The OPERATION CONTROL board decodes the signal and then sends it to
the bedside monitor main unit via the RS-232S.

© SOUND Signal

The OPERATION CONTROL board receives and selects the sound signal from the
bedside monitor main unit or the external unit. The OPERATION CONTROL board
then sends the SOUND signal to the VR board for processing before returning it to the
OPERATION CONTROL board. The processed SOUND signal is inputted into the
speaker unit via the power amplifier.

o VIDEO Signal

The OPERATION CONTROL board receives and selects the VIDEO signal from the
bedside monitor main unit or the external unit.
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3. CIRCUIT DESCRIPTION

Display Unit Power Supply Block Diagram
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3-5-2 Power Supply Unit, SC-019R

Block Diagram
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& General

3. CIRCUIT DESCRIPTION

This unit consists of the transformer sub-unit and the regulator sub-unit. The regulator
sub-unit also performs as a rectifier as well as an overvoltage protector.

This regulator sub-unit consists of the following circuit:

* 4+ 5V Regulating Circuit

* CTL1 Signal Circuit

* £12 V Regulating Circuit

* AC 100 V Output

The various power voltage are used and processed as follow:

Voltage Processing Method Use
+5V Dropper Digital circuit
12V 3 point regulator output Analog circuit
AC100V CRT unit
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3.186

@ Circuit Description
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€ +5V Regulating Circuit

The transistor Q104 is the overvoltage protector. When the output voltage exceeds
+5V, Q104 starts to operate since there is a voltage drop across the resistor R109. This
decreases the bias of transistor Q101, which in turn decreases the output volatage.

@ CTL1 Signal Circuit

When the voltage of terminal CTL1 reaches +5V, it switches off the relay RY101 and
RY102. This stops the output of the AC 100V and +12V.



3. CIRCUIT DESCRIPTION

3-5-3 OPERATION CONTROL Board, UP-0801

Block Diagram
REMOTE REMOTE
POWER DOWN CONTROL SIGNAL [«—MT_ L avioa
TIMER DECODER
> main conTROL UNIT ||
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TXD1
RS232C
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INTERFACE
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@ Infra-red Remote Control Receiver Unit

® Format of Remote Control Signal

The remote control signal consists of the leader code, 16 bits custom code, 8 bits data
code and 8 bits complement data code. The 16 bits custom code contains the code for the
type of the remote control sending the signal. The data code contains the information of
the pressed key on the remote control.

The infra-red remote control signal is transmitted by PPM modulation.

.l |

<€—58.5~76.5 ms —»l

- 108 ms

108 ms

Y
A
v
A

Ol
3
il
Iy
e
w
Iy
o
~

CO C1 Cz C3 C4 CS Cs C7 Co Do D1 Dz D3 D4 D5 DG D7 Do D1 Dz D3 D4 D5 DG D7

A

ey 3
Cagl B

Y

-
-

A
Y
A
Y

L
-

Leader Code Custom Code Custom Code’ Data Code Data Code
1st time
-€ 9ms 45ms —>—|<-|—
0.56 ms
1.125ms 2.25ms
- 13.5ms - :i:;: -1 || |
0 1 1 0 0 1

2nd time (When the key is continuously pressed)
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-<— 11.25ms > ~ 0.56 ms
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3. CIRCUIT DESCRIPTION

¢ Remote Control Signal Demodulating Circuit

The 4 bit slave CPU (IC204) demodulates the received signal. If the custom code is
correct, the accompanying data of the pressed key is sent, via the serial bus, to the
display unit 8 bit master CPU (I1C201) for processing.

@ Serial Bus Interface
The serial bus interface consists of one serial bus line (SB0) and one serial clock (XSCK)
line. The clock frequency is 187.5 kHz.

@ Power Supply Control Circuit

The function of this circuit is to switch on/off the display unit. This switch is based on
the status of the XP.S CTL1 output signal of IC201. The table below shows the logic of
the switch.

Selection XP.S CTL1
Display Power Source OFF 0
Display Power Source ON 1

The XP.S CTL1 exits the OPERATION CONTROL board via Pin No.11 of connector
CN107 to the power supply unit. When the terminal becomes LOW, the voltages
+12V/ +12V AC, and +5 V are turned on. When the terminal becomes HIGH, only
+5 Vis turned on.
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3. CIRCUIT DESCRIPTION

3.190

@ Display Unit Power Supply Control

The power supply in the display unit can be controlled by the bedside monitor main unit
and the display unit itself. Hence, instructions received from the keypad on the control
of the power supply can either be processed in the main unit or the display unit. The
operating status of IC201 determines the unit that control the power supply.

The bedside monitor decides the status of the IC201 of the display unit by
asserting/negating IC201's status port via its M/S SEL signal. The table below shows
the switching process of this decision.

Status port (P23, 30PIN) Input OperatinG mode
1 (HIGH) MASTER
0 (LOW) SLAVE

-Display Unit as the Controller

The display unit functions as the controller when its IC201 is in the master operating
mode. The keypad outputs the power supply control output signal, XP.S CTLIN. 1C201
receives the XP.S CTLIN, via its port P21 (pin No. 29) and outputs the power supply
control output 1 signal, XP.S CTL1, to the power supply unit via the OPERATION
CONTROL board connector CN107.

-Bedside Monitor Main Unit as Controller

When the IC201 of the display unit is in the slave operating mode, it relays the signal to
the bedside monitor main unit for further processing. The IC201 receives the XP.S
CTLIN via its port P21, but now it outputs the power supply control output 2 signal,
XP.S CTL2, to the bedside monitor main unit via the OPERATION CONTROL board
connector CN101.

& Status Memory

The status memory is based on a Serial In/Serial Out EEPROM (IC206). The function of
this status memory is to set the CPU setting back to its last setting prior to any
unintentional resetting or power down, software malfunction, and others.

The status memory contains the following information.

* Video input and output switching INTERNAL/EXTERNAL)
* Video output switching (Separate Sink/Composite Sink)

* Display power supply output control (ON/OFF)



3. CIRCUIT DESCRIPTION

@ Low Voltage Monitor Timer

+5V

1C201

PO7

P27/sI

D121

I C207

“E2

This timer monitors the instantaneous loss of power supply in the display unit.
During power down condition, the capacitor C207 supplies the back-up power when
there is a drop in the +5 V voltage. If the voltage drops to +0 V, the capacitor will
discharge its stored electricity for a period determined by resistor R281 and capacitor
C2017.

When the system is reset after a power down condition, the CPU reads the value of
voltage at port P35. If the value is "1", the CPU interprets that the power was on prior

to reset, and therefore switches the display power on.

After the power is restored, the CPU writes the instruction to recharge the capacitor.
The transistor Q107 redirect the current to the capacitor.
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@ Serial Communication

The communication format is as follow:

* RS-232C Communication

* Baud Rate : 4800/9600 BPS (hardware switch)

* Character Length : 8 bits
* Stop Bit Value : 1 bit

* Operation Mode : ASYNC
* Parity : None

The baud rate depends on the value of the CPU input port (P25). When the value is "1",
the baud rate is 4800 BPS; when the value is "0", the baud rate is 9600 BPS.

The CPU will begin sending its data when the READY signal is asserted (HIGH).

@ Video Signal Control

Video Signal Control Circuit
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3. CIRCUIT DESCRIPTION

® Main Unit/External Unit RGB Signal Selection

- Software Control

The IC201 on this OPERATION CONTROL board can select the source of the RGB
signals. The source can be from the main unit or an external unit. The status of the
1C201's EVIDEO signal output determines the selection. The switching process is based
on transistors Q101 - 103 and relays RY101 - 103.

The table below shows the statuses of the EVIDEO signal output and their selections.

Selection EVIDEO
RGB signal from the main unit 0
RGB signal from external units 1

—Hardware Control

Switching to received the RGB signals from the external unit can also be done through
the connection between the OPERATION CONTROL board and the external unit. If
the pin No. 13 of connector CN102 is LOW, the same transistor Q101 - 103 and relays
RY101 - 103 select the RGB signals from the external unit.
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3.194

o CRT Unit Operation Mode Selection Circuit

CN102 FIL136
(o] ] ¢
| D108
1C201 =
| IC101B CN103
R121

E2

The CRT unit can operate in the RGB mode as well as the NTSC mode. The selection is
again by software or hardware control. The status of the XCOMP signal sets the
operating mode of the CRT unit. The table below shows the status of the XCOMP and
its operating mode settings.

Operation mode XCOMP
RGBIN 1
NTSCIN 0
— Software Control

The IC201 outputs the COMP signal through its port P37. The COMP signal is inverted
by IC101B, and theé resulting signal XCOMP is outputted to the CRT unit via the
OPERATION CONTROL Board connector CN103.

—Hardware Control

The status on pin No. 11 of the external unit connector CN102 informs the CRT unit
whether to display under the RGB mode or the NTSC mode. When the pin No. 11 is
LOW, the CRT is to operate on the NTSC mode, and when it is HIGH, the RGB mode.
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3. CIRCUIT DESCRIPTION

4 Sound Signal
® Sound Signal Flow

IC104
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I 1C302
_____ 4

E1

There are three kinds of sounds, alarm sound, QRS sound, and external sound. The
alarm sound and the QRS sound originate from the bedside monitor main unit. The
external sound originates from the external unit. These sound signals undergo
amplification, selection, volume adjustment, key sound addition, noise filtering, final
selection, power amplification before outputted to the speaker.
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3.196

® Sound Signal Control

Sound Signal Control Circuit
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- Software Control

3. CIRCUIT DESCRIPTION

The IC201 outputs the sound control signals (SLEEP, ALSNDOFF, EXSNDSEL). The
IC104 reads the statuses of these signals and determines the selection. The status of
EXSNDSEL signal determines the selection between the QRS sound mode or external
sound mode. The status of ALSNDOFF signal determines the ON/OFF mode of the
alarm. The status of SLEEP signal determines the ON/OFF of the whole sound unit.

The tables below show the statuses of the signal outputs and their selections.

Selection EXSNDSEL Selection ALSNDOFF
QRS sound output mode 0 Alarm ON 0
External sound mode 1 Alarm OFF 1
Selection SLEEP
Whole sound unit ON 0
Whole sound unit OFF 1
- Hardware Control

The external unit can only control the selection between the QRS sound output mode or
external sound mode. When the pin No. 8 of the external unit connector CN102 is LOW,
the sound unit outputs the external sound; when OPEN, the sound units outputs the

QRS sound.
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& Alarm Pole Control
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® Software Control

The IC201's PIN63 switches the alarm pole's red light on/off. The IC201's PIN62
switches the alarm pole's yellow light on/off. The IC201's PIN50 switches the alarm

pole's green light on/off.

o XHT Signal

The XHT signal only controls the alarm's pole green light. When the active-low XHT
signal is asserted, the alarm pole's green continues to light up. When the active-low

XHT signal is negated, it switches off the alarm pole's green light.
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3. CIRCUIT DESCRIPTION

3-5-4 OPERATION (VR) Board, UP-0802

@ Brightness and Contrast Adjustment

For brightness adjustment, adjust the variable resistor VR103 until the voltage on pin
No. 1 of the OPERATION (VR) board's connector CN102 reach a certain value. For
contrast adjustment, adjust the variable resistor VR105 until the voltage on pin No. 4 of
the OPERATION (VD) board's connector CN102 reach a certain value.

@ Sleep Control

Sleep Control Circuit

+5V

R107

CN102 . sT
NTRA! -
||4 } ’ TSV —>VR105
R104

>

CN101 R108

R102
|s :SLEEP AN~ Q101
%qu

éE1

The active ("0") SLEEP signal on pin No. 9 of the OPERATION (VR) board's bedside
monitor main unit connector CN101 causes the impedance between the variable
resistor VR103 and pin E1 to drop. This in turn causes the voltage of the CONTRAST
signal output of pin No. 4 of the OPERATION (VR) board's CRT unit connector CN102
to drop.

4 Sound Adjustment

Adjustment on the variable resistors VR101 and VR102 attenuate the sound signal on
pin Nos. 1 and 3 respectively of the OPERATION (VR) board's OPERATION
CONTROL board connector CN101.
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3. CIRCUIT DESCRIPTION

3-5-5 LED Board, UP-0806
The LED board has one LED that goes off during the standby mode, one LED that lights

up when power is switched on, and an infra-red sensor for the remote control. The infra-
red sensor circuit has a noise filter. This circuit outputs the TTL level signal.
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4. SELF CHECK

4-1 General

The following SELF CHECK programs are provided.

1. POWER-ON INITIAL SELF CHECK

2. MANUAL SELF CHECK

Each SELF CHECK PROGRAM consists of the following check items.

POWER-ON
INITIAL SELF CHECK

MANUAL
(SELF) CHECK

CPU

ROM

RAM

8279 (VO)

71051 (I/O)

72001 (I/0)

E2PROM

Global Memory (GLB.RAM)
DPU Communication

COM Communication
[on DPU & COM board]

ROM

RAM

Global Memory (DPU)
KEY (8279)

SOUND (8279)
RS232C (71051)
RY/VD COM
MEMORY CARD
ALARM POLE

DIP SW/LED/STATUS
OTHER

CRTC

WAVE RAM
CHARACTER RAM
GRAPH RAM
PALLET RAM
Wave Display
Character Display
Graph Display

DPU

ROM

RAM

Global Memory (GLB.RAM)
A/D-D/A Loop (A/D)
Timing Port (RTC)

ROM

RAM

Global Memory (DPU)
A/DRAM

D/A-A/D Loop

JA

NIBP AMP (AP-851P)
NIBP AMP (AP-860P)
tcPOo/tcPCO92 AMP (AG-810P)
CO2 AMP (AG-830P)
D/AWAVE

D/A-A/D

HEAD AMP CONTROL
DIP SW/LED

OUTPUT

OTHER

FIELD STRENGTH

COM3

ROM (from 8085)
RAM (from 8085)
8251 (I/0)

RTC

ROM

RAM

Global Memory (from COMS3)
Global Memory (from CPU)
Communication

WS RECORD

DIP SW/LED

INTERBED SELECT

D/A Wave

NOTE
Global Memory:  The memory that can be accessed not only by the specific device
but also by the other device.
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4. SELF CHECK

4-2 Power-0On Initial Self Check

This check program is automatically executed whenever the power switch is turned on.
If there is a problem, the display changes to DIAGNOSTIC CHECK AND SYSTEM

SETUP display with the error indication while the error code is registered on ERROR
HISTORY.

Power on

Y

POWER-ON
INITIAL SELF
CHECK

Yes

ERROR?/

No

Y

The erroris
registered.

Y

Normal operating l
display appears on
the CRT.

Error code

is indicated
on the CRT. /
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4. SELF CHECK

4-2-1 CPUBoard

1

(2

3

4

5

(6)

ROM check

The ROM check is executed by comparing the value of the acquired sum of data
except the value at the last address with the prestored checksum at the last address.
If the values do not coincide, the error code is indicated on the CRT. Refer to
ERROR CODE explanation (Section 5-3-2 & 3 at the page 5-6).

RAM check (including Global Memory check on DPU, COM board)

The RAM check is executed by comparing each word after being written into the
memory area of the RAM with “5555“H to be written as a test pattern. If a word is
not “5555”H, the error code is indicated on the CRT.

8279 (Programmable keyboard/display controller) check

The check is executed by comparing each byte after being written into the memory
area of the internal RAM (LED DISPLAY RAM) with “FF”H or “55”H to be written
as a test pattern.

71051 (Programmable communication controller interface) check
Two bits of the status register of 71051, “Tx” and “Rx”, are checked.

72001 (Advanced multi protocol controller)
Read and write return loop check.

EEPROM, 58C65 check
The check is executed by means of Cyclic Redundancy Check (C.R.C.).

(7) Communication check between CPU board and DPU board

The MPU on the DPU board inverts all the words after the MPU on the CPU board
writes a test pattern “5555”H into the memory area of the Global Memory on the
DPU board. The check is executed by comparing each word with “AAAA”H.

(8) Communication check between CPU board and COM board

The MPU on the COM board inverts all the words after the MPU on the CPU board
writes a test pattern “5555”H into the memory area of the Global Memory on the
COM board. The check is executed by comparing each word with “AAAA”H.
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4. SELF CHECK

4-2-2

4-2-3

4.4

DPU (Data Processing Unit) Board

(1) ROM check
The check is the same as the ROM check on the CPU board.

(2) RAM check (including Global Memory check on DPU board)
The check is the same as the RAM on the CPU board.

(3) A/D - D/A Loop check
The check is the same as “A/D - D/A Loop check” in MANUAL (SELF) CHECK.

(4) Timing Port check
The check is executed by verifying that the data acquires a increment after reading
a stored data of the TIMING PORT every 1 millisecond.

COMS3 (Communication) Board

(1) RTC (Real Time Clock) check
The check is executed by comparing the interval time of the periodic interrupt with
the value counted by the software counter.

(2) 8251 (for Central Monitor Interface) check
Two bits of the Input /Output (I/O) Port, “T'x” and “Rx”, are checked.



4. SELF CHECK

(3) RAM check (from COM3)
The following test pattern is used to be written into the RAM. The check is executed
every 256 byte by comparing the data after being written into the RAM with each
data of the test pattern.

0000H
00H
01H
02H

FFH

0100H
01H

02H

FFH
OOH

0200H
02H

03H

FFH
00H
01H

03H

0300H

(4) Global Memory check (from CPU)
Same procedure as RAM Check.

(5) ROM check (from CPU)
The check is the same as the ROM on the CPU board.
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4. SELF CHECK

4-3 Manual (Self) Check

The Manual (Self) check program [CHECK MENU] is included in Diagnostic Check
and System Setup” display as follows:

[PROGRAM HIERARCHY STRUCTURE]

DIAGNOSTIC CHECK AND SYSTEM SETUP

A 4 y h 4

MANUAL CHECK SYSTEM SETUP ERROR HISTORY

h 4 A 4 h 4 N

IFIELD STRENGTH

CPU CHECK MENU || CRTC CHECK MENU DPU CHECK MENU COM3 CHECK MENU
! ] 1
i | |
ROM | WAVE RAM | ROM | ROM
RAM | CHARACTERRAM | RAM | RAM
GLOBAL MEMORY | GRAPHIC RAM | GLOBAL MEMORY | GLOBAL MEMORY (of COM)
KEY ! PALLET RAM | A/D RAM | GLOBAL MEMORY (of CPU)
SOUND ! WAVE DISPLAY | D/A-A/D LOOP | CNS COMMUNICATION
RS232C | CHARACTER DISPLAY' JA . WSRECORD_____ ;
RY/VD | GRAPHDISPLAY | NIBP AMP (AP-851P) H1DIP SW/LED :
MEMORY CARD | NIBP AMP (AP-860P) i INTERBED SELECT |
ALARMPOLE ! ! tcPOL/tcPCO, AMP (AG-81 op)*.. D/A WAVE i
-DIP SW/LED/STATUSn | CO2 AMP (AG-ggop)f e L .
IOTHER It -. DIAWAVE ™™~ K 5
iD/A-A/D i
{HEAD AMP CONTROL !
1DIP SW/LED :
1OUTPUT ]
IOTHER !
!

F———

! ! : Pressthe REVIEW key first before pressing the “MANUAL CHECK” multifunction
bo-—-—d key to display the check items in the dotted rectangle.

* Available in Japan only.
t Notavailable in the U.S.
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4. SELF CHECK

The following “Diagnostic Check and System Setup”display appears on the CRT by
pressing the SELF CHECK key on the operation panel for three seconds, or switching
on the main power switch while pressing the SUSPEND key.

\
¥¥% DIAGNOSTIC CHECK AND SYSTEM SETUP X%
POVER ON CHECK RESULT
CPU----- OK] :
DPU--——~
COM3----[JA
SOFTWARE REUVISION
cPU Rev. A1-01
1C144 Rev. A1-01
ICidé Rev. A1-01
oPU Rev. A1-01
COM3
IC1d1 Rev. A3-01
IC174 Rev. Ad-02
1IC175S Rev. Ad-02
HONITOR
HUAL SYSTEM ERROR MON
gaECK SETUP HISTORY MODE

On the above display, MANUAL CHECK, SYSTEM SETUP, ERROR HISTORY or
PATIENT MONITOR MODE (Normal Operating mode) can be selected by pressing a
multifunction key related to each mode.
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4. SELF CHECK

4-3-1 System Setup

When SYSTEM SETUP is selected by pressing the SYSTEM SETUP key, the display
changes to the following display.

4 N
tkk SYSTEM SETUF ¥%x%

BE. COMMUNHICATION TYPE-JJB00 17.PC SETUP-=——me-eee- £*1

2.BED NAME-------u-—_ BED-001 18.ALARM MASTER SET---[%]
3.SUSPEND TIME---=--- 3min 19.PERIODIC FREE---=--- 15min

4.BEAT SOUND-----ooo- Low - INEE 2o,

5.LEADS OFF ALARM----0MNE 21.NIEBFP MODE------- EIEDIN{ - HEO

6. HOISE ALARM=-=—-———- OH/BII@  22.1Y ALARM=-=—=-e—o—oeo-_ oN-EEE

7.SYSTEM ALARM SOUND-ON-GIHE 23.VUITAL ALARM OFF MARK--0N-EIEE
8.LEAD AUTO CHANSE---0N-0IH3 Z4d.FARAMETER FUNCTION----[%)

3.CALL RECORD~=-~-=-—=- m/DFF 25.UNIVERSAL KEVY DEFINE--C%]

10.RESF TIME CDNSTANT-/!Oseczs.

11.BF AMP FILTER---=--= /20Hz 27 .REMOTE CONTROLLER SEL-~--AaLL

12.TEMFERATURE UNIT--- i °F 28.ALTITUDPE~-====eeco 0.0km

13.LENGTH UNIT-=-==c—-== B in 29 . LANGUARGE-~—==—-u-—-—— H-E

14, WEIGHT UNMIT--=--==-- Bl 1b 30.

15.PRESSURE UNIT--=-—--- AXEl P2 31.SELECT CHAMNEL--~-~-- [%x1

16.EC6G ELECTRODE------ /QHA 32.DATR QUTPUT TYPE---03

Br abuLT T BF2

ITEM 1 I ITEM 4 RETURN

\ J

All the above conditions can be modified by pressing multifunction keys related to the
up/downward key or right/leftward key after selecting a item by pressing the “ITEM 1 ”
or “ITEM | ” multifunction key.
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4. SELF CHECK

4-3-2 Error History
When ERROR HISTORY is selected by pressing the ERROR HISTORY key, the display
changes to the following display.
(" )
%% ERROR HISTORY ¥%¥
DRTE TIME CODE _BORD DETALILS
3,12 14:03 1101 GPU  INT?
3,12 14:06 1101 CPU  INT?
I~ 12 14:07 1101 CPU INT?
RETURN
\ J
If an error is found, the date, time, code, board concerned and details are shown.
Concerning the error code, refer to ERROR CODE (Section 5-3-2 & 3).
4-3-3 Patient Monitor Mode

When PATIENT MONITOR MODE is selected by pressing the “PATIENT MONITOR
MODE” multifunction key, a normal operating display appears on the CRT.
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4. SELF CHECK

4-3-4 Check Menu

When MANUAL CHECK is selected by pressing the MANUAL CHECK key on the
DIAGNOSTIC CHECK AND SYSTEM SETUP display, the display changes to the
following display.

¥¥% CHECK MEML XXXk

. CPU CHEGK
. CRTC CHECK
. DPU CHECK
. COM CHECK

PATIENT
MONITOR
MODE

CPU CHECK|CRTC CHECK{ DPU CHECK| COM CHECK

On the above display, the CPU, CRTC, DPU or COM bhoard check can be selected by
pressing the “CPU CHECK”, “CRTC CHECK?”, “DPU CHECK” or “COM CHECK”
multifunction key respectively.
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4 CPU (Central Processing Unit board) check

4. SELF CHECK

The following display appears on the CRT by first pressing the REVIEW key and
then pressing the “CPU CHECK” multifunction key in the CHECK MENU display.

START

¥*¥% CPU CHECK MEHU %x¥%

B ROM CHECK

+ RAM CHECK

+ GLOBAL MEMORY CHECK
- KEV CHECK

- SOUND CHECK

+ RS232C CHECK

- RY-UD COM CHECK

« MEMORY CARD CHECK

- ALARM FOLE CHECK

- DIP SW - LED -~ STATUS CHECK
- OTHER CHECK

RETURN

N

On the above display,

T

START:

RETURN: toreturnto CHECK MENU display

to select a check item from the check items on the CRT

to execute the program for a selected check item while changing to
the display for the check item
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4. SELF CHECK

® ROM check
When ROM CHECK is selected, the display changes to the following display.

¥i% CPU BOARD ROM CHECK #¥x
FASS COUNT Q001

ERROR!I! ¢ IC MO, 144 >

CRC CHECKING

RETURN

“CRC CHECKING” message is blinking while the check is executed with Cyclic
Redundancy Check (C.R.C.). Whenever one cycle of the check is completed without
an error, “PASS COUNT” increases by one. If there is an error, the error message
appears on the display, as in the following example.

ERROR!! (IC No. 144, 146)

The check is stopped by pressing the “RETURN” multifunction key and the display
returns to the CPU CHECK MENU.
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4. SELF CHECK

® RAM check
When RAM CHECK is selected, the display changes to the following display.

w
X%% CPU BOARD RAM CHECK Xxx%
PASS COUNT 0O0DO0
IC NO. ADDRESS WD RD IC HO. ADDRESS WD RD
CHECKING PATTERN #01
&/ s7op|  ReTuRN

. _/

“CHECKING PATTERN #XX” message blinks during the checking.

The check is executed by comparing each data after writing one of the following

check patterns (No.1 to 15) into the memory area with the check pattern.

[TABLE - 1]
No. PATTERN No. PATTERN

1 Decrement (BYTE) 9 | Upper BYTE: FF, Lower BYTE: 00
2 55 (BYTE) 10 00 (BYTE)
3 OF (BYTE) 11 BIT SHIFT (WORD)
4 | Alternating “00”H and “FF” 12 5555 (WORD)
5 |Upper BYTE: 00, Lower BYTE: FF 13 AAAA (WORD)
6 AA (BYTE) 14 FFFF (WORD)
7 Fo (BYTE) 15 0000 (WORD)
8 | Alternating “FF” and “00”
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4. SELF CHECK

4.14

Whenever one cycle of the check patterns (No.1 to 15) is completed without an
error, “PASS COUNT” increases by one. If there is an error, the error message
appears on the display as in the following example.

IC Number  Address WD RD (WD: Data to be written)

IC 152,153 08A000 5555 FFFF (RD: Data to be read)
The check is continued until the CONT/STOP mode on the display is set to STOP
by pressing the “CONT/STOP” multifunction key.
The display returns to the CPU CHECK MENU by pressing the “RETURN”
multifunction key.

® Global Memory check

k%% GLOBAL MEMORY CHECK *%xx%
PASS COUNT 00D4

1C NO. ADDRESS WD RD IC NO. ADDRESS WD RD

CHECKING PATTERN #15

| / STUP| RETURN

The check contents are the same as the TABLE-1 of the RAM CHECK. The
checking area is the global memory on the DPU board. When the global memory
can not be accessed, the following message appears on the CRT.

“DPU BOARD NOT INSTALLED”

The check is continued until the CONT/STOP mode on the display is set to STOP
by pressing the “CONT/STOP” multifunction key.



4. SELF CHECK

® Key check
4 N
XXX KEY CHECK %% lOFl‘fHOFFHOFFI
¥% PUSH OCZEROY AND 1CONE> TO CFPU MENU
[oFF ] |aFF] |oFF]
OFF
orr | [orF | [orF | OFF orr | [oFF |
loFr | |oFr | [oFr | [orfr |[orr |[orF |[arF | QFF
[oFr][orF] [orF] [oFr] [oFF] [orr] [orF][orF][ore] [orF] [oFF]

\. V,

“OFF” marks located according to keys on the keypad and the remote control
appear on the screen. When a key switch is normal, the “OFF” mark concerned
changes to a reverse lit “ON” while the key switch is pressed.

To return to the CPU CHECK MENU, press the shaded keys as shown below.

{orr| [oFF| |oFF|

{oFr| |oFF| [oOFF |

Remote Control ——

Press these two keys to return OFF
to the CPU CHECK MENU display

[orr ] [orr | [ oFF |

{ off || ofr || ofr | [ ofr || off || oFf || oFf | OFF

[oFr| [oFe| [oFr| [oFr| [oFe] [oFF] [orr] [orr] [oFr] [oFF] | oF |

Keypad —>
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4. SELF CHECK

® Sound check

LS $ 3 SOUND CHECK *%%

B ALARM SOUND
« ALARM SOUND
. ALARM SOUND
+ ALARM SOUND
+ ALARM SOUND
+ ALARM SOUND &

- @RS BEEP CHIGH TONE>

- QRS BEEP CLOW TONED

+ QRS BEEP C(UARIABLE TONED

a & W R -

0 N) ‘smmil RETURN

Each sound is generated by setting the START/STOP mode to START after
selecting one of five check sounds on the display by pressing the “ 1 ”or “ | ” key.

SOUND MENU TONE
ALARM SOUND 1 “Piro Piro*
ALARM SOUND 2 “Ping Pong“
ALARM SOUND 3 “Pon”
ALARM SOUND 4 “Pii Pii”
ALARM SOUND 5 “Pipi Pipi”
ALARM SOUND 6 “Pii”
QRS BEEP (High Tone) “Pi” (High Beep)
QRS BEEP (Low Tone) “Pock” (Low Beep), (Clack)
QRS BEEP (Variable Tone)
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® RS232 check

4. SELF CHECK

¥¥%X R5232C CHECK *%x%

1200

2400

-9600

PE,B7.51----EIER

PE.BS.51---- ¥R
PO,B7.51--- -3
PO.BS.S1---- IR
PE,B7.51---- 3
PE,BS.S1----EIER
PO.B7.51----EIIIR
PO,BS:S1--- - IR
PE.B7.51----EIII
PE,B3: 51 ----EII3
P0O,B7:S51----EERA
PO, B3:51----EII

RETURN

When the bedside monitor is not connected with external equipment which

provides RS232C communication or when the following modification is not done
to the receptacle for RS232C, the RS232C CHECK display appears with all the

error indications on the CRT as in the above display.

[Modification]

pin2& 3:
Pin4&5:

Pin 6 & 20:

Short
Short
Short

1200, 2400, 9600: Baud rate (bits/sec.)

PE:
PO:
B7:
B8:
S1:

Even Parity
0dd Parity
7 Bits Data
8 Bits Data
1 Stop bit
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4. SELF CHECK

4.18

® RY/VD COM check

*¥%¥% RY~-ZUD COM CHECK ¥Xx%

B coM CHECK
+ UD COM CHECK

START T J RETURM

This checks the communication between the bedside monitor main unit and the
keypad (COM CHECK) or the video display unit (VD COM CHECK).

171 To selects the check items.
START: To starts the check.
RETURN: To return to CHECK MENU display.




COM Check

4. SELF CHECK

*%¥% RY-UD COM CHECK %%x

.cami [ PORT1C1>~---[I4
PORT2¢1>~-~---FI4
-ccmzl: PORT1¢1>~----FI3

PORT2<1>----[I4

<25 ----EA3303
<25 ----EII3

<25 ----EEEEA

2y ===

RETURN

V.

RETURN: Toreturnto CHECK MENU display.

The table belowshows the communicating units and their pre-check run procedures (if,
required)of the COM Check mode.

PORT

COMMUNICATING UNIT

Pre—-Check Run Procedures

COM1

PORT 1

PORT 2

Full-key board (Not use(i)

Display unit

1) Not used

2) Not used

1) Not needed, IC’s internal return loop check
2) Shot Pin No. 16 with Pin No. 17, and Pin
No. 20 with Pin No21 of connector CN102
(UP-0795 Board)

COM2

PORT 1

PORT 2

Keypad (connected to display unit)

Keypad (connected to main unit)

1) Not needed, IC’s internal return loop check
2) Shot Pin No. 3 with Pin No. 4 of connector
CN106 (UP-0801 Board)

1) Not needed, IC’s internal return loop check
2) Shot Pin No. 3 with Pin No. 4 of connector
CN104 (UP-0807 Board)
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4. SELF CHECK

VD check

*%*% RY~-UD COM CHECK ¥%x

<UD C0OM CHECK ---- [EIH

‘ RETURN
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4. SELF CHECK

® MEMORY CARD Check

%% MEMORY CARD CHECK XXx%
MEMORY CARD SIZENFEEM . PASS COUNT 0O0OO0O

I1C NO. ADDRESS WD RD IC HO. ADDRESS LD R D

CHECKING PATTERN #01

!,/ STUPI RETURN

J

When the check mode is running “CHECKING PATTERN #01 ” message blinks.
If the MEMORY CARD is not inserted, the “MEMORY CARD NOT INSERTED”
message is displayed. The “LOW BATTERY” message appears when the battery
power of the memory card is low. The “WRITE PROTECT ERROR” message
appears when data are written into a write protected memory card.

Checking pattern
The table below shows the 4 checking patterns.
No. PATTERN
1 Decrement (BYTE)
2 5555 (WORD)
3 AAAA (WORD)
4 FFFF (WORD)

In the MEMORY CARD check, the checking pattern #1 to 4 are continuously
written and read. To stop this, press the “STOP” multifunction key.
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® ALARM POLE Check

4 N
%% ALARM POLE CHECK %%%
RED
/STEIPI RETURN
\_

When the check mode is running the following messages appear repeatively.
RED - YELLOW - GREEN - RED - ...

At the same time the alarm pole flashes the above corresponding colors.

On the above display,
START/STOP:  to start or stop this check program.

RETURN: to return to the CHECK MENU display.
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The following sections are displayed by first pressing the REVIEW key and then “CPU
CHECK?” multifunction key on the DIAGNOSTIC CHECK AND SYSTEM SETUP
display. These sections are for your reference since these check programs are for
product inspection at the factory.

® DIP SW/LED/STATUS check

w
%% DIP SW ~» LED 7 STATUS CHECK X¥X%
SSW102-1-----m ===
2-mmmmmmmo-
3o
dmmmmmmm e
SW1BZ-1--=~—=—=- ==~
2--mmm-o---
e
dmmmmmmmms
R
6-mmmmmmm o
Pommmmmmm e
g---mm = - -
.BACKUP STATUS----[IY
"BATTERY STATLS---MIECIERE]
RETURN
J
1) DIP SWITCH check
The set condition of the dip switch on the CPU board, SW102 and SW103,
appears on the CRT.

2) LED check

Each LED (8 bits) on the CPU board sequentially lights and goes out one after
another.
3) STATUS check

“Backup Status” and “Battery Status” appear on the CRT as follows:

[Backup Status] [Battery Status]

Low: Normalcondition Low: Normal condition

High: Super-capacitor must be High: Lithium battery must be
charged replaced
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® Other Check

r N
*¥¥%¥ OTHER CHECK %x%xx¥%
1.BUS ERROR CHECK--=-———==-
2.E2PROM CHECK-=—————=———n
RETURN
\_ )

- “CHECKING ” message blinks during the checking.

1) BUS ERROR check
The check is executed by accessing an address at which memory area does not
exist. A detection of a bus error signal is confirmed by indicating “OK.”

2) EEPROM check
The check is executed by comparing each byte after being written into the
EEPROM with check byte “55”H to be written. All data of EEPROM are
stacked before “55” is written.
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4 CRTC (CRT Control board) Check

When CRTC CHECK is selected by pressing the CRTC CHECK key on the CHECK
MENU display, the following CRTC CHECK MENU appears on the display unit.

N

¥%% CRTC CHECK MEHWU Xk*

B WAVE "RAM CHECK

«+ CHARACTER RAM CHECK
+ BRAPHIC RAM CHECK

« PALLET RAM CHECK

+ WAVE DISFLAY

+ CHARACTER DISFLAY

+ GRAPHIC DISPLARY

START T N2 RETURN

On the above display,
t to select a check item from the check items on the CRT

START: to execute the program for a selected check item while changing to
the display for the check item

RETURN: toreturn to the CHECK MENU display
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4.26

® WAVE RAM check

When RAM CHECK is selected, the display changes to the following display.

\
¥%¥%¥ WAUVE RAM CHECK *%%
FASS COUNT 0QQO0OO0
IC NO. ADDRESS WD ) IC NO. ADDRESS WD RD
CHECKING PATTERN #01
|./ STDPI RETURN
)

“CHECKING PATTERN #XX” message blinks during the checking.
The check is executed by comparing each data after writing one of the following
check patterns (No.1 to 4) into the memory area with the check pattern.

[TABLE - 2]
No. PATTERN
1 AAAA (WORD)
2 5555 (WORD)
3 FFFF (WORD)
4 0000 (WORD)




4. SELF CHECK

¢ CHARACTER RAM check
Pattern No. 1 to 4 of Table-2 are used as the check pattern. The check is the same

as the WAVE RAM CHECK on the CRTC board.

N
%% CHARACTER RAM CHECK *X%
PASS COUNT 0000
IC NO. ADDRESS WD RD IC NO. ADDRESS WD RD
CHECKING PATTERHN $#03
I/STUPI RETURN
W,
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4.28

® GRAPHIC RAM check
The check is the same as the CHARACTER RAM CHECK.

¥*% GRAPHIC RAM CHECK Xxxx%

FASS COUNT o0Qnoo

I1C NO.

ADDRESS

WD R D IC NO.

ADDRESS WD RD

CHECKING PATTERN #01

l./ STUPl RETURN
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@ PALETTE RAM check

Pattern No.1 ~ 4 of Table -3 are used as the check pattern. The check is the same
as the WAVE RAM CHECK on the CRTC board.

~\
t%% PALLET RAM CHECK %%
PASS. COUNT Gods
|z" ST.UP.l RETURN
_J
[TABLE - 3]
No. PATTERN
1 2A (Byte)
2 15 (Byte)
3 3F (Byte)
4 00 (Byte)
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® WAVE Display check
8 traces of sweeping waveform appear on the display unit screen.

a )

The following shaded keys on the keypad operate this check mode.

NOTE
To avoid confusion, the shaded keys are named from F1 ~ F6.

The Table-4 below shows the function of each shaded keys in this check mode.

[TABLE - 4]

Key Function

F1 | Changes the wave display screen.
F2 | Switches ON/OFF the trace waveform one by one.
F3 | Sweeping /freezing the trace waveform.

F4 | Changes the color of the trace waveform (only available when the wave
display screen shows t8 traces of waveform).

F5 | Not used.
F6 |To return to the CRTC CHECK MENU
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The wave display screen changes when the F1 key is pressed repeatedly.

VVVVVNVA U LUUL
JUUUUUUYU NN
ANV TR
[P T T T T TR IR IR I NIRRT
IRILTRIRTLTRI LI g g v

8 traces of waveform

|

VU ML

16 traces of waveform

!

w

1 trace of sawtooth waveform with full
amplitude and trace line

1 trace of sawtooth waveform with full
amplitude and 7 trace lines
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® CHARACTER DISPLAY check

The following CHARACTER DISPLAY appears on the display unit screen.

rIIIIIIIIITIIIIIITIIIIIIIIIIIIIIIIIIITIIIIIT
IIIIIIIIIXIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIT
IXXIIXIIIIIIIIIIIIIIXIIIIXIIXIIIIIXIIIIIIIT
IXIIXIXIIIIXIIIIIIIXIIIIIIIIIXILLIILIIIIIIIT
IXTIIXIIIIIIIIXZIIIIIIIXIIIXIIIIIIIIIIXIIIIIT
IXIIXIIIXIIXIIIXIIIIXIIIIIIIIIIIIILIILIIXLIIIIT
IXIIIIIIIIIIIIIIIIIIXIIIIIIIITIIIIITIIIIIIT
IITIIIIIXIIXIIIIIIIIIIIIIIIIIIIIIIIIIIIIT
ITIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIT
IXIZIIIIIIIXIIIIIIIIIIIIIIIXLIIILXLIIIILIIIIIT
IXIIIIIXITLIIIIIXIIIIIIIIIIITIIITIIIIITIIIITIIT
IXTIIIIIIXIIIIIIXIIIIXIIIIIIIIIIITIIITIIIIIL
IXIIIXIIIIIIIIITIIIIIIIIIIIXIIXIIIIITIIIIIIIT
IXIIIIIIIIIIIIIIIIIIIIIIIIIITIIITITIIIIIIIT
IIIIIYIIIIITIIIIIIIIIXIIIIIIIIIIIIIIIIIIIT
IIXIIXIXIXIXIXIIIIIIXIIXIIIIIIIIIXIIIIIXIIIIII
IIXIIIIIIIIIEIIIIIIXIIIXIIIIIIIIIIIIITIIIIIT
IIIIIIIIIIIXIIXIIIXIIITIIXIIIIIXIIIIIIIIIIIIT
IIIIIIIIIXIIIIIIIIIIIIIIXIIIIIIIIIITIIIIIT
IIIIIXIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIT
ITIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIT
IXIXIXIXIIXIXIXIIIIIXIIIIIIIIIIIXIXXIILLIILIIIIIT
II I I I IXIIIIIIIIIIIXLIIIIIIIIXIIIIIIIIXIIIT
IFIIIXIXIIIIIIILIXIIIIXIIIIIIIIIIIIIIIIITIT
IXIIIIIIIIIIIIIIIITIIXIIXXIIITIIIIIIIIIIIIIIT
IFIrIIIIIIIIXIIITrXIIIIIIIIIIIITIIIIIIIIIIIIIIT
IXIIIIIIITrIIIIIXIXIIIIIIIIIIIIIIIIIIIIIIT
IXIXIIXIIXIIXIIXIILIIIIIIXIIIIILILIIIIIIIIIIIIT
IXIIIIIXTIIXIIIIIIXIIIXIIIIIIIIIXIIIXLIIIIIII
IIIIIIXIIXIIIIXIIXIIXIIIIIIIIITIILIIIIIIIIIIT
IXIIILIXIIXIIIIIIIIIIXIIIIIIIIIIIIIIIIIIIT
IIIIIIIIIIIXIIIIIIITIIIIIIIIIIITIIIIIIIIT
IIIIIIIIIXIIIIIIIIIIIIIITIIIIIIIIIIIIT
IXIIIIIIIIIIIXIIIIIIIXILIIIXITIIIIIIIIIIT
IIXLXIIIIIIXIIIIIIIIIIXIIXLIILIIIIIXLIII
IITIIXIIIIIXIIILIIXIXIIIIIIIXIIIIIIIIIIIIIIT
CIIIXIXIIIXIIIIIXIIIIXIIXIIIIIIIIIIIIIIT
IIIIIIIIXIIIIIIXIIIIIIIIIIIIIIIITIIIIIIIT

HHHHH
HHHHHHH
HHHHHHH

IIIrXIIIIXIIYXrIIIIITIXIIIITIITIIIIIIIIIIIIIIT
IIrXIITIIIIITIIITIIIIIIIIIITIIIIIITIIIIIIIIIIT
IIIIIIXIITIIIIIIIITIIIIIIITIIIIITIIIIIIIIIIIT
IXTIXIIXIXIIILIXIIIXIIIIXIIXIIXIIIIIIIIIIIIIIT
IX I I IrIrITLIIXIIIIIIIIIIIIILITIIIIIIIIIIIX
IITIIIIIIXIIIIXIIXIIIIIIIIIIIIIXIILIXIIIIXT
IIIIIIIIIIIXIIIIIIIIIIIIIXIIIIIIIIIIIIIT
IIIIIIIIITIIIXIIIITIIIIIIIIIIIIITIIIIIIITIIL
ITIIIIIIIITIITIIIIIIIIIXIIIIIIIIIIIIIIIIIIT
IIXIrIrXIXIIXIIIIXIIIIXIIITIIIIIIXIIXIIIIXIIIIT
IXIILIIIIIITIIIXIITIIIIIIIIIIIILIIIIIIIIIT
IrXIIXIIITIXIIIILIIIXIIXIIIIIIIXLITIIIIIIIIIT
IIXIIrXIXIXIIIIIIIIIIXIIIIIIIXIIIIIIIIIITIIIT
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIT
ITIIXITIIIITIIITIIIIIIIIIIIIIITIIIIIIIIIIIIIT
I IITIIIXIIXILITIILIIIIIIIIIIIIILIIIIIXIIIIIL
IXIIIXIXIIIIIIIILIIIIIIIIIILILLILIIIIIIIXIIIL
IITIIIIIIIIIIIIIILIIIXIIXIIIIIIIIIIIIIIIIX
IIIIIYIIIIXIIIIIXIIIIIIXIIIIIIIIIIIIIIIIIT
IIIXIIIIXIXIITXIIIIIIIIIIIIIIIIIIIIITIIIIIIIYT
ITIIIIIIIIIITCIIITIIIIIIIIIITIITIIIIIIIILIIIT

By pressing F2 key repeatedly, the display mode changes as follows:

1) Normal

2) Reversed light
3) Reversed blink

432
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4. SELF CHECK

By pressing the F1 key repeatedly, the character pattern changes as follows:

This display appears when the F1 key is pressed

for the fifteenth times.
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Y

0):4:840

0123456789 /- .2 "RBCDEFGH I KLMNOPORSTUVHXYZ
nieeFRERRS 2 - v

LISES abtcdefghi jk imnoparstuvixyz®

Y

. DEFGHIJKLMNOPQRSTUVWXYZ-/Td><¢
%?EIHVMMEWI\Q&S*S&* A0 +XHBLOITR S

4.34

This display appears when the F1 key is pressed
for the sixteenth times.

By pressing the F1 key from the seventeenth, the
Japanese character display appears.

This display appears when the F1 key is pressed
for the eighteenth times.

By pressing the F1 key from the nineteenth to the
twenty-second times, the Japanese character
displays appear.

This display appears when the F'1 key is pressed
for the twenty-third times.
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4. SELF CHECK

This display appears when the F1 key is pressed
for the twenty-fourth times.

This display appears when the F1 key is pressed
for the twenty-fifth times.

This display appears when the F1 key is pressed
for the twenty-sixth times.

By pressing the F1 key from the twenty-seventh
and twenty-eight times, the Japanese character
displays appear.
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0123456788 -

4.36

This display appears when the F1 key is pressed
for the twenty-ninth times.

This display appears when the F'1 key is pressed
for the thirtieth times. This is the last of the
character display screen. When the the F1 key is
pressed for the thirty-first times, the display
screen returns back to the display shown on page
4.32.



® GRAPHICDISPLAY check
The following graphic display appears on the CRT.

4. SELF CHECK

The Table-5 shows the function of the F1 ~ F6 keys in the GRAPHIC DISPLAY

check mode.
[TABLE - 5]
Key Function
F1 | Changes the graphic display screen.
F2 | Move the screen downward.
F3 | Move the screen upward.
F4 | Move the screen to the left.
F5 | Move the screen to the right.
F6 | Toreturntothe CRTC CHECK MENU
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By pressing F1 key, the display changes as follows:

BLUE

GREEN
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4. SELF CHECK

@ DPU (Data Processing Unit board) check

The following display appears on the CRT by first pressing the REVIEW key and
then pressing the “DPU CHECK” multifunction key in the CHECK MENU display.

)
¥%¥% DPU CHECK MENU ¥¥¥

w
IO 0O0
=00

MOODIODOCZZLUOTHAD
HHSHMN SO ~=D\\NCDO
MI-STDPDPDNTOO DOOIX
onvOl
AED\NDE\DDM\NDFII
TOCVeIZOC mMm
m NTUN
MOMrOIOIOONO0 OXI
ZXROMOMIMOIT Om

rmuv <I
o@D DEDN

START T N RETURN

On the above display,

T i to select a check item from the check items on the CRT

START: toexecute the program for a selected check item while changing to
the display for the check item

RETURN: to return to the CHECK MENU display
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® ROM check

*%% DPU BOARD ROM CHECK XXX
PASS COUNT 0006

CRC CHEC! ING

l l o | | RETURN

“CRC CHECKING” message blinks during the checking.
The check is executed with C.R.C. similar to the ROM CHECK on the CPU
board.
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® RAM check
j
*¥%¥%x DPU BOARD RAM CHECK %¥xx%x
PASS COUNT 0001
CHECKING PATTERH $0S
| l l ICUHT/IV RETURN
)

“CHECKING PATTERN #XX” message blinks during the checking.
Patterns No. 1 to 15 of Table-1 are used as the check pattern. The check is the
same as the RAM CHECK on the CPU board.
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® GLOBAL MEMORY check

p
%% GLOBAL MEMORY CHECK XX*x
PASS COUNT 0001
jIc Ho.  ADDRESS WD FD |
| | ‘ lCDHT/ I RETURN
\_

“CHECKING PATTERN #XX” blinks during the checking.
Patterns No. 1to 15 of Table 1 are used as the check pattern. The check is the
same as the GLOBAL MEMORY CHECK on the CPU board.
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® A/D RAM check

N
X¥%¥ A/D RAM CHECK XxXxx
PASS COUNT 029S
IC NO. ADDRESS W D RD
CHEGKING PATTERN #02
|/ smpl RETURN
)

“CHECKING PATTERN #XX” blinks during the checking. ‘
Patterns No. 1 to 15 of Table 1 are used as the check pattern. The check is the
same as the RAM CHECK on the CPU board.
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4.44

® D/A - A/D Loop check

~
¥X% D/A-A/D LOOP CHECK %%
' l l l | RETURM
W,

The result after checking the D/A - A/D LOOP, “OK” or “ERROR?” is indicated.

The check is the same as the D/A - A/D LOOP CHECK on the A/D - D/A CHECK
display.
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®JA check (Input Box check)

. ™
*%¥%x JA CHECK XxxXxx
1. KEY7LED CHECK
] (o] (] (o) (o) [ow] (o) (e
{ | [omn] [omn]| [oem] [oex)
2.AMP RECOGNITION STATUS.
co
ECG/RESP _
i3,
FD3 9Cc1t . 9CA0 992 942
I I I I l RETURN
_J
1) KEY/LED CHECK

The “OFF” marks located according to the key switches on the operation panel
of the Input box (JA-860PA/880PA) appear on the CRT. When a key switch is
normal, the “OFF” mark changes to a reverse-lit “ON” mark accompanied by a
high tone by pressing the key.

2) AMP RECOGNITION STATUS
When certain head-amplifiers are mounted, the amplifier name is indicated in
the appropriate location. If an amplifier is not prepared for measurement, the
indication is reverse-lit.
When a head-amplifier is not mounted, the corresponding position is blank.
(See the right side of “CO Tb Ti 942” of above.)

NOTE

a) The ECG/RESP. head amplifier must be located next to the male receptacle for
the connection cable between the input box and the main unit.

b) When one BP (Blood Pressure) head amplifier is mounted, the BP amp must
be located next to the ECG/RESP. amp.

) When the other BP amp is mounted, it must be located next to the BP amp
already installed.

d) When no BP amp is mounted, the other head amplifier can be installed in any
of the 5 slots of the JA-860PA Input Box, or, any of the 7 slots of the JA-880PA
Input Box.
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4.46

® NIBP AMP check (AP-851P)

¥%¥% NIBP AMP CHECK CAP-851P> XxX

1.CALIBRATION ' POWER ON CHECK RESULT

. ROM---
2.INFLATION SPEED---[FIN RAM~——[IN
250mmH9 09.9sec Rev. A1-02
300mmHg 13.3sec
3.DEFLATION SPEED---[H CUFF PRESSURE —_
240mmH9 0S5S.0mmHg/sec +
160mmHg 05.1mmH9/sec O +
80mmH9 0d4.2mmH9/sec mmHY +
. d0mmH9 03.3mmHg/sec T
4.AIR LEAK=-—-=--=-—-==~~ [ k] :
imin 294mmH9 +
dmin 293mmH9 —
diff 001mmH9 ::
S.AUT0C2,3,4> R
- -~
SELECT START/MIE| RETURN

y,

Approx. 10 sec after this mode is called up, the ROM and RAM check results, and
software revision are displayed. Check items 1 to 5 require the dummy cuff chamber —
a hermetically sealed box of 800 cc internal volume which is not deformed by a 300
mmHg pressure. Press the “SELECT” multifunction key to select the check item.

Calibration
1. Connect the dummy cuff to the air hose connector.
2. Press the “START/STOP” multifunction key to start pressure inflation. Wait
until the pressure becomes 180 mmHg.
. Disconnect the dummy cuff from the air hose connector.
. Connect the mercury manometer and external pump using the Y-tube joint.
5. Increase the pressure of the dummy cuff. Compare the reading on the manometer
and the screen. Tolerance is 3 mmHg (10 ~ 200 mmHg) and £4 mmHg (201 ~
300 mmHg).

>~ W

Auto check for inflation speed, deflation speed, and air leak (Manual is also available)
1. Connect the dummy cuff to the air hose connector.
2. Press the “START/STOP” multifunction key. Check items 2 to 4 are
automatically performed. If within the following tolerances, “OK” is displayed.
Inflation speed: 7 to 14 sec at 250 mmHg
Deflation speed: 4.7 to 6.0 mmHg/s at 240 and 160 mmHg, 3.5 to 5.0 mmHg/s at
80 mmHg, 2.3 t0 4.2 mmHg/s at 40 mmHg
Air leak: + 3 mmHg difference between 1 min. and 4 min.
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@ NIBP AMP check (AP-860P)

¥¥% NIBP AMF CHECK C(AF-260P> %x%X%
1.CALIBRATIOQNLLD T.AIR LEAK---
2.CARLIBRATIONCZY 30 sec mmH9

20 sec mmnHy
3.SAFETY CHECK dify nmH9
OUER PRESSURE mmHa- -
ODUER TIME1 sec--- 8.AUTO0C3,d,5,7>
QUER TIMEZ2 sec~--
4. IHMFLATIOHN SFEED
250mmHa sec--- CUFF PRESSURE
S.DEFLATION SFEED
200UﬂLUEi-—— VALVEZ2~--- [J nnHa
150 sec sec OFFSET 0203
1090 sec sec
Td cec sec
6.STEP DEFLATICON
VALVEl--- YALVE2---
HIGH mmHQ mmH3
Low mmHa mmHg
E | | l
SELECT |START/paillE RETURN
J

Do not connect the cuff to the patient when performing this check because some
of the check programs in the NIBP AMP CHECK (AP-860P) menu exerts high

pressure on the connected cuff.

Press the “SELECT” multifunction key to select the check item. If necessary, press the
“START/STOP” multifunction key to start or stop the check of the selected check item.
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1) CALIBRATION (1)
This check item requires an external hand bulb pump and a manometer to be
connected to the two NIBP connectors on the NIBP head amplifier. Compare the
pressure applied by the external pump on the manometer and that displayed on the
NIBP AMP check display. Check whether the tolerance is within the values given
in the table below, if not, performed the Pressure Gain Adjustment (refer to Sections
6-2-8).

Applied Pressure Range | Tolerance

0~ 150 mmHg +3 mmHg
150 ~ 290 mmHg +2% reading

2) CALIBRATION (2)
The function of this check item is the same as that of CALIBRATION (1).

NOTE
Check items No. 3~8 are used in the factory during the production of the bedside
monitor. Do not use these check items in the field.
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o CO2 AMP check (AG-830P)*

4. SELF CHECK

\
*¥X%x CO2 QMP CHECK ¢ AG-83I0P > tkk
1. MODE BEEDREE - RUN POWER ON CHECK RESULT
2,.2ERQ CALIBRATION--—=~ ROM --- QIR
. RAM —=- [J3
3.6AIN CALIBRATION-~==~~ 10 ===
C0Z CONC 10.0 % Rev. Al-03
4.68AS COMPOSITE
02>21 STATUS
02>60 WARMUFP IN FROGRESS------ [n]
L -
S3.SENSOR INFORMATIOH EQLIBRQTIOH ERROg-f---:: g
NOT VALID -~ r e e ———
*SENSOR HUMBER=~-=-- EggnoanggaéB ----------- g
+SENSOR USABE TIME-~ MOTOR ERROR-ccecmmcccawao 0
‘RAW RATIO--~--wcca- LOW SENSOR SIBNAL~~-~---- 0
'CELL UOLTRGE---~-- )] UHUSABLE SENSOR SIBNARL-- 0
‘KIDHEY UDLTAGE~--- v QUER TEWPERATURE-w-==--=~ 2}
«MOTOR SPEED~--~--- Hz 10%CAL BAS TOO0 HIBH----- o
'BENCH TEMP-----=a-- *C 10%CAL GAS TOO0 LOW---—--- o
'gésgnugbggfs-;---- u CAL ISSUED=--==coccmceaao 0
' - v RECEIUVED ERROR-c=cecwm=m——
"POWER SUPPLY ooooC 9 ECEIUED ERROR 0
*POMER SUFPLY 3---- Y
*POWER SUPPLY 4--~-- v
*ATMOSPHERIC FRESS 1013 mbar co2 CJmmHs
E |
SELECT € > l RETURN
J

* Not available in the U.S.
The CO2 AMP check item consists of the following:

1)

2)

3)

4)

5)

Power On check

The power on check checks the ROM, RAM, and input/output devices in the COq
head amplifier every time the CO2 AMP check is performed. The ROM, RAM, and
input/output device checks are the same as those in the main unit of the bedside
monitor. The result of the check is shown on the CO2 AMP check display.

COgq head amplifier status display
Set the mode of the SELECT item No. 1 to RUN to display the status of the CO2
head amplifier. A status value of “1” means “YES” and “0” means “NO”.

COg sensor information

In the RUN mode, select item No. 5 to display the COg sensor information.

Calibration and setup items

In the RUN mode, SELECT items No. 2 ~ 4 are used to calibrate and set the setting

of the COg head amplifier.

COg measurement display

Set the mode of the SELECT item No. 1 to RUN to display the measured CO5 gas

pressure reading.
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4.50

The following sections are displayed by pressing the “REVIEW” and MANUAL
CHECK keys simultaneously on the DIAGNOSTIC CHECK AND SYSTEM
SETUP display. These sections are for your reference, since these check program
are for product inspection at the factory.

¢ D/A WAVE check

~
¥*¥% D/A WAVE CHECK XXX
A oc ou
«+ DC +5V
* AC 30H=z
|1 - l | | reTuRi
J

Check the waveform at the "DA” test pin (D/A converter output) on the DPU
board. UP-0670 after selecting one of the following waveforms.

DCoV: 0V is output at the test pin.

DC+5V: 4+ 5V d.c.isoutput at the test pin.

AC60/30Hz: 6Vp._psine wave with 30.125 Hz is output for CH3 to CHS at the
test pin.
6Vp_p sine wave with 60.25 Hz is output for ECG1W (CH1),
ECG2 (CHZ2) at the test pin.

PSEUDO PACING WAVE:  Pseudo pacing wave is output on ECG1 (CH1).




4. SELF CHECK

& A/D-D/A check

N
¥¥% A/D-D,/A CHECK %%%
1.D/& ZERO ADJUST 4.MPX CHECK===--=—--
) CHANNEL| Max | MIN
2.A/D-D/A ADJUST
1 802 | 802
ov | +5v | eAIN 2 202 802
_ 3 €0t 801
A/D ADJ| ?FF | FDO | ‘7Dt 4 803 802
5 03 | 803
p-A apJ| soo | FcF | 7cF 6 203 803
7 203 803
8 803 803
S 803 | 802
3.0/A-A/D LOOP CHECK----{id 10 803 803
11 803 802 ,
.REF DsA MAX | MIN 12 803 | 802
13 7FF 7FF
+5U ovu | Foo | Fpo 14 800 | 7FF
: 15 7FF 7FF
ouv +5y | 02F | 02F 16 200 | 800
ovu | +2.5v | 418 | 418
ov ov | 7FF | 7FF
ov | -2.5u | BES | BE?
ovu |- -su | FcF | FcF
2] ' I
SELECT SR/ STOP|  RETURN
_J
SELECT: to select a check item from check items No.1 to 4.

" START/STOP: tostartor stop the check program for a selected item.

1) D/AZERO ADJUST
The D/A converter output is set to OV for the zero adjustment.

2) A/D - D/A ADJUST
[A/D ADJ]
When the D/A converter output voltage is set to 0V and the reference voltage
(REF.) of the D/A converter is 0V or 5V, the respective A/D converter output
value is indicated by the hexadecimal code in the table.

GAIN = (A/D value in 5V REF.) - (A/D value in 0V REF.)

[D/A ADJ]
When the reference voltage of the D/A is set to 0V and the D/A output voltage
is 0V or 5V, the A/D output value is indicated by the hexadecimal code on the
table.

GAIN = (A/D value in 5V D/A out) - (A/D value in 0V D/A out)
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4. SELF CHECK

3) D/A - A/D LOOP CHECK
When each REF. and D/A voltage is set as shown in the table, the maximum
and Minimum values of the A/D output are indicated on the table after
sampling the data. If the max. or min. value exceeds the regulated range,
"ERROR?” is indicated as shown in the table.

4) MPX CHECK (Multiplexer check) —> Special jig is needed.
The input signals from the input box or the auxiliary input signals from
external equipment (up to 16 channels) are switched for the one A/D with the
two multiplexer in front of the A/D. The multiplexed signal is converted to a
digital signal with the A/D converter. If the max. or min. value exceeds the
regulated range, ZERROR” is indicated as shown next to ”4. MPX CHECK”.
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4. SELF CHECK

o HEAD AMP control
The ECG/RESP Head-amplifier condition can be selected on this display for
factory inspection only.

N
Xx% HEAD AMP CONTROL XXX
ON-EEE /0.5 oN/GEd oN/[Ed gg;"r?me‘ |
ress INST ESﬁS}H HUM FILTER|ECG HI CUT} &6RsTANT | RETURH
)
ECG/RESP INST: ON/OFF selection of instantaneous short function

against excessive voltage at the ECG/RESP input

ECG TIME CONSTANT: 3.2sec./0.5 sec. selection of time constant (low cut

filter) for ECG
HUM FILTER: ON/OFF selection for ECG
ECGHICUT: ON/OFF selection of high cut filter (40Hz) for ECG

RESP TIME CONSTANT: 10 sec./ 1.5 sec. selection of time constant for
Respiration waveform
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4. SELF CHECK

® DIP SW/LED check

' ™
X%% DIP SW ~ LED CHECK x%xx%
+SUI02-1~-memmemeee o
2=
R et T
R T
*EXTERNAL INPUT AUX1C---THEAT
AUX2C - - - EEKEH
*ANTENNA SY =mmceeeaeen
I l l l l “RETURH
\ _J

1) DIP SWITCH CHECK
The set condition of the dip switch on the DPU board, SW102, appears on the

CRT.

2) EXTERNAL INPUT CONTROL SIGNAL CHECK
The control signals, AUX1C and AUX2C, must be indicated as "HIGH” when
not connected with external equipment.

3) ANTENNA SWITCH CHECK
The switch condition of the antenna (ANT1, DIVERSITY) is displayed.

4) LED CHECK

Each LED on the DPU board sequentially lights and goes out one after
another.
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4. SELF CHECK

® OUTPUT check

N
X*¥%x OUTPUT CHECK X%xx%xx
DATA ~==ece=- OFF
CLK =—----- oH
LE  -------
| | l N | M/ oFF \ RETURM
)

1) DATA CHECK
High (ON) or Low (OFF) level signal is output.

2) CLK CHECK
High (ON) or Low (OFF) level signal is output on CLK line.

3) LE CHECK
High (ON) or Low (OFF) level signal is output on LE line.
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4. SELF CHECK

4.56

® OTHER check

1
*%% OTHER CHECK %%
1.Ps/S DATA CHECK------——FFFAIF WD: 00000000
RD:FFFFFFFF
2.TIMING PORT CHECK----- 0K|
3.BUS ERROR CHECK==-=—--— Y]
’ ' | ‘ | RETURM

1) P/SDATA CHECK - jig for signal return is needed.
The check is executed by reading the S/P converter output via the jig 1nstead of
the input box after a 32bits data is inputted into the P/S converter.

2) TIMING PORT CHECK
The check is executed by confirming a increment of the data after reading a
4bits data of the Timing Port every 1 millisec.

3) BUSERROR CHECK
The check is executed by confirming a Bus Error after accessing to the address
where there is no memory area.



® FIELD STRENGTH check

4. SELF CHECK

¥%XXx FIELD STRENGTH CHECK *xx%

=IGHAL LEVEL

‘ RETURM

Field strength of the receiving signal is displayed with a scale of 30 seconds.

N
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4. SELF CHECK

@ COM check (Communication board check)

The following display appears on the CRT by first pressing the REVIEW key and
then pressing the “COM CHECK?” multifunction key in the CHECK MENU
display.

*¥%% COM BOARD CHECK MENU %xx%

B ROM CHECK

+ RAM CHECK

- GLOBAL MEMODRY CHECK Cfrom COMD
. GLOBAL MEMORY CHECK Cfrom CPU)
- COMMUNICATION CHECK

+ WS RECORD CHECK

+ DIP SW , LED CHECK

« INTERBED SELECT CHECK

+ D/A WAVUE CHECK

swer. |~ v | ] IRETURN
— y

On the above display,
T+ i to select a check item from the check items on the CRT

START: toexecute the program for a selected check item while changing to
the display for the check item

RETURN: toreturn to the CHECK MENU display
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® ROM check

4. SELF CHECK

The check is the same as the ROM check in "POWER-ON INITIAL SELF

CHECK”.

*%%x COM BOARD ROM CHECK %xXx

PARSS COUNT 0003

‘ RETURN
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4.60

RAM check

*¥%%x COM BOARD RAM CHECK *x%%

PRSS COUNT 0001

)

CHECKING PATTERN

| |

#12

|cum/ l RETURN

W,

The following check patterns (No.1 to 20) are applied to this RAM check or the
next GLOBAL MEMORY CHECK. The check is the same as the RAM CHECK

on the CPU board.
No. PATTERN No. PATTERN
1 55H 11 10H
2 AAH 12 EFH
3 01H 13 20H
4 FEH 14 DFH
5 02H 15 40H
6 FDH 16 BFH
7 04H 17 80H
8 FBH 18 TFH
The same pattern as the COM
9 08H 19 RAM check pattern in “POWER-
ON INITIAL SELF CHECK”.
10 F7TH 20 FFH




4. SELF CHECK

® GLOBAL MEMORY check (from COM)

The Global memory is accessed from the MPU on the COM board. The check is
the same as the RAM CHECK on the CPU board.

*%%x GLOBAL MEMORY CHECK C(from COMD XXX
PASS COUNT 0001

CHECKING PATTERN #0686

| | | |conr /S| ReTuRN
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o GLOBAL MEMORY check (from CPU) ‘
The Global memory is accessed from the MPU on the CPU board. The check is the
same as the RAM CHECK on the CPU board.

¥¥% GLOBAL MEMORY CHECK (from CPU> *xxx
PASS COUNT 0001

CHECKING PATTERN #09

I | | ‘ |cnm/ EIIEI RETURH
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® CNS COMMUNICATION check

The check is executed by transferring a regulated communication test data toa

Central Monitor (CNS-8200).
“CHECKING ” message blinks during the checking.

( )
X%*% CNS COMMUNICATION CHECK %*xx%x
PASS COUNT--=wcmee——~ 0000
COMMUNICATION ERROR--0000
TIME OUT ERROR-=-==--- 0000
. . V,
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4.64

® WS RECORD check (recorder check)

XXX WS RECORDER CHECK k%%

= LIZCOMHECTELD

| | I |st1/| RETURN

On the above display,

START/STOP: to start<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>