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MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATION

The QM-800P RAM board has been changed beginning with the serial number 1341.

In accordance with the change of the QM-800P RAM board, the composition of the RAM board and

April 24,1998

information on the following pages in MANUAL CHANGE INFORMATION (0634-000103A) are changed:

Composition of RAM Board

— QM-800P

RAM board

UR-3475

DRAM board

Circuit Descriptions

10/44,11/44,12/44 and 13/44)

(o][¢] New
MANUAL CHANGE INFORMATION
0634-000103A
Section 3.11.1 General (page 7/44) and
Section 3.11.2 Block Diagram Explanation Replace with page 3/9
(page 8/44)
Sections 3.11.3 t0 3.11.8 (pages 8/44, 9/44, Delete
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MANUAL CHANGE INFORMATION

Electrical Parts List

old

New

MANUAL CHANGE INFORMATION
0634-000103A
(Pages 20/44 and 21/44)

UR-3475 DRAM Board
Replace with pages 4/9 and 5/9

Circuit Diagrams

old

New

MANUAL CHANGE INFORMATION
0634-000103A
(Pages 41/44, 42/44, 43/44 and 44/44)

UR-3475 DRAM 1/4, 2/4, 3/4 and 4/4
Replace with pages 6/9, 7/9, 8/9 and 9/9
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MANUAL CHANGE INFORMATION

Circuit Descriptions

3.11 DRAM Board (QM-800P)

3.11.1 General

3.11.2

Main Function

D

2)

Stores the full disclosure ECG data of up to 60 hours (8 MB), recall waveforms of up
to 992 episodes and morphology data for all beds in memory.
Backs up the above data for at least 5 minutes after power is off.

Block Diagram Explanation

D

2)

3)

4)

System interface
The system interface block is an interface to communicate with the main unit.
Refer to the UR-3475 DRAM board circuit diagram (1/4) in Section 11.

Power source for memory backup

The power source block for backup detects power off when the XIORST signal from
the CPU board is applied or the voltage of the +5 V line on the DRAM board falls to
less than 4.25 V. After detecting power off, the power source for memory backup
changes from the +5 V line to the backup battery which consists of four capacitors
(C224 to C227). Refer to the UR-3475 DRAM board circuit diagram (2/4) in Section
11.

DRAM control

The DRAM control block generates the following control signals:

® 16 MHz clock signals for reading data from the DRAM

® 16 MHz clock signals for writing data to the DRAM

® 455 kHz clock signals for maintaining the data stored in the DRAM (XWEA to
XWED, XOEA to XOED, XRAS-0, XRAS-1, XCAS-0 and XCAS-1)

Refer to the UR-3475 DRAM board circuit diagram (2/4 and 3/4) in Section 11.

DRAM

The DRAM block consists of four 16 Mbit DRAMs; the total memory capacity is 8
MB. Refer to the UR-3475 DRAM board circuit diagram (4/4) in Section 11.
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MANUAL CHANGE INFORMATION

Electrical Parts List

UR-3475 DRAM Board

ASSY CKT NO. PART NO. QTY DESCRIPTION

UR-3475 CN101 089957 1 PCN PCN10EA-90P-2.54DS (05)
UR-3475 C102 159641 1 TAC 267M2002 226MR533 22MF20V
UR-3475 C103-C112 368905 10 CEC ECU V1H 104ZFX

UR-3475 C201-C202 363411 2 CEC GRM39SL 101J50PT 50V 100PF
UR-3475 C203 159721A 1 CEC GRM39SL 220J50PT 22PF 5V
UR-3475 C204 159748A 1 CEC GRM39SL 470J50PT 47PF 50V
UR-3475 C205-C206 070148 2 EC ECEA1CU101B 16V 100UF
UR-3475 C207 159641 1 TAC 267M2002 226MR533 22MF20V
UR-3475 C208-C223 368905 16 CEC ECU V1H 104ZFX

UR-3475 C224-C227 046861 4 C EECF5R5U105 1F/5.5V
UR-3475 C301-C308 368905 8 CEC ECU V1H 104ZFX

UR-3475 C309 159721A 1 CEC GRM39SL 220J50PT 22PF 50V
UR-3475 C401-C415 368905 15 CEC ECU V1H 104ZFX

UR-3475 D201-D202 160087 2 D 155307 TE85R

UR-3475 D203 160096 1 D 155294 TE85R

UR-3475 L201 037113 1 COIL ELE-Y221KA 220.H

UR-3475 Q201 160122 1 TR 2SA1122 CORD TR

UR-3475 Q202 373347 1 FET 2SJ182S-TR

UR-3475 Q203-Q205 160149 3 TR 25C2618D TR

UR-3475 Q206 334443 1 TR 2SA1213-YTE12R

UR-3475 Q207-Q208 160149 3 TR 25C2618D TR

UR-3475 R101-R137 159579A 37 MR RK73K1JTD 100kQJ 1-16W
UR-3475 R138-R139 158963 2 MR RN41C2DT3 4.99kOF 1/5W
UR-3475 R141-R187 159579A 47 MR RK73K1JTD 100kQJ 1/16W
UR-3475 R188 161478A 1 MR RK73K1JTD 47QJ 1/16W
UR-3475 R205 159588A 1 MR RK73K1JTD 1.0MQJ 1/16W
UR-3475 R206 158963 1 MR RN41C2DT3 4.99kQF 1/5W
UR-3475 R207-R212 159579A 6 MR RK73K1JTD 100kQJ 1/16W
UR-3475 R213-R214 159561A 2 MR RK73K1JTD 47kQJ 1/16W
UR-3475 R215-R216 159552A 2 MR RK73K1JTD 10kQJ 1/16W
UR-3475 R217 159534A 1 MR RK73K1JTD 1.0kQJ 1/16W
UR-3475 R218 159579A 1 MR RK73K1JTD 100kQJ 1/16W
UR-3475 R219 159561A 1 MR RK73K1JTD 47kQJ 1/16W
UR-3475 R220 159552A 1 MR RK73k1JTD 10kQJ 1/16W
UR-3475 R221 159534A 1 MR RK73K1JTD 1.0kQJ 1/16W
UR-3475 R222 159579A 1 MR RK73K1JTD 100kQJ 1/16W
UR-3475 R223 159552A 1 MR RK73K1JTD 10kQJ 1/16W
UR-3475 R224 159151 1 MR RN41C2DT3 33.2kQF 1/5W
UR-3475 R225 159213 1 MR RN41C2DT3 49.9kQOF 1/5W
UR-3475 R226-R227 159552A 2 MR RK73K1JTD 10kQJ 1/16W
UR-3475 R228 159285 1 MR RN41C2DT3 100kQF 1/5W
UR-3475 R229 159151 1 MR RN41C2DT3 33.2kQF 1/5W
UR-3475 R230 158963 1 MR RN41C2DT3 4.99kQF 1/5W
UR-3475 R231 158874 1 MR RN41C2DT3 2.00kQF 1/5W
UR-3475 R232 159552A 2 MR RK73K1JTD 10kQJ 1/16W
UR-3475 R233 158963 1 MR RN41C2DT3 4.99kQF 1/5W
UR-3475 R234 159507 1 MR RN41C2DT3 499QF 1/5W
UR-3475 R235-R236 161478A 2 MR RK73K1JTD 47QJ 1/16W
UR-3475 R237-R240 158776 4 MR RN41C2DT3 200QF 1/5W
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UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475
UR-3475

R301
R302-R304
R401-R424
R425-R436
u101-U102
U103
U104
U105
U106
U107
u108-U110
U201
U202-U203
U204
U205
U206
U207
U208
U209
U210
U211
U212-U214
U215
U216
U301
U302
U303
U304-U305
U306
u3o7
U401-U403
U404-U408
X201

X301

158963 1
161478A 3
161478A 4
159579A 2
520091 2
161647 1
161406 1
333836 1
161023 1
161469 1
161415 3
160612 1
160978 2
160889 1
400844 1
323027 1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
3
4
1
1

- N

400817
160898
365204
333863
400835
149901A
160898
333863
161398
161095
161023
160951
333827
333863
161068
536653
400826
500941

MR
MR
MR
MR
CMOS
CMOS
TTL
CMOS
CMOS
TTL
CMOS
CMOS
CMOS
CMOS
CPU
CMOS
REG
CMOS
CMOS
CMOS
CPU
CMOS
CMOS
CMOS
TTL
CMOS
CMOS
CMOS
CMOS
CMOS
CMOS
RAM
XTAL
XTAL

MANUAL CHANGE INFORMATION

RN41C2DT3 4.99kQF 1/5W
RK73K1JTD 47QJ 1/16W
RK73K1JTD 47QJ 1/16W
RK73K1JTD 100kQJ 1/16W
TC74ACT640F 1668
HD74HCT244FP

74F08S)

74AC04SJ NS
HD74HC138FP
SN74LS06 NS
HD74HCT240FP
MC14069UBF
HD74HC74FP
HD74HCOS8FP
M51945BL
HD74HC123AFP
MAX631ACPA
HD74HC10FP

74AC00S)

74AC08SJ NS
M51943BL

74AC74S) (CD74AC74M) (SOP)
HD74HC10FP

74AC08SJ NS

74F74S)

HD74HC164FP
HD74HC138FP
HD74HC32FP

74AC32SJ NS

74AC08SJ NS
HD74HC157FP
HM5116160J-7 2073
CSB455)

HAT8700A 32MHz
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0634-000103E

MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATION

Unit Main unit
CRT Unit VM-003P MU-820RA
Main board UP-03731 MU-820RJ
CRT board UP-0372
MU-820RK
CRT Unit: Video controller is changed.
Section3  Circuit Descriptions
Page From To
3-25 (Replace the whole page.) Page 2/4
3-26 (Replace the whole page.) Page 3/4
Section 11 Electrical Parts List
Page From To
11-22
to (CRT MAIN PWB board (Deleted)
11-24 UP-0372 and UP-03731)
Section 13  Circuit Diagram
Page From To
13-35 (Replace the whole page.) Page 4/4
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MANUAL CHANGE INFORMATION

3.3.3 CRT Signal Processing Circuit
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X-ray protection input (1)

H. drive output (2)

X-Ray

Y

H. Output

MANUAL CHANGE INFORMATION

A

H. pulse width setting 3)

]

AFC-li filter (3)

FBPinput (5

Horizontal GND ()

AFC-11

Horizontal phase adjustment (7)
Horizontal power (8)

H. oscillator capacitor (3

]

Phase
Adjust-
ment

H. oscillator adjustment (0

Y

H. Osc.

-
-

AFC-l filter (1)

AFC-

HD input (2)

HD
Waveform
Generator

]

Sync.
Gate

@ Sync. input

A

>{23) Sync. output

V. Gate

2 V. differential input

A

VD
waveform
generator

<—{2) VD input

V. Oscillator

@ V. oscillator adjustment

Y

V.RAMP

(19 V. ramp ground voltage

A

(19 V. oscillator adjustment

(17 Vertical power

@ V. Ramp filter

V. AMP

(19 V. HF input

A

(13 V. Ground

>{13 V. drive output

1. Vertical Oscillating Circuit
This circuit is controlled by IC2. Adjust VR8 (V. HOLD) if the screen continuously
scrolls along the X-axis. Adjust VR9 (HEIGHT) if the screen size along the X-axis is
not correct. Adjust VR10 (V. LIN) to compensate the linearity along the vertical

axis.

2. Horizental Oscillating Circuit
This circuit is also controlled by IC2 through its AFC port. Adjust VR11 (H. HOLD)
if the screen continuously scrolls along the Y-axis.

3/4



MANUAL CHANGE INFORMATION

2 c | b Y 5 9 L 8
i T V| e | 30VUR 1CICP-0n 3113 Br AB:Cl _96-4¥-52
®w o« [ 31va NOSY3H | NOISIAZY 3 Rt R Rt
- avg | 5FTVE — .
€ - 2 - BB6] |y g ||k |t mAjeus |DuFE “1IA00 I NUNGHALACNGGAY » £07-102 - : -
- LN o ow [ YU v-ai-ie ) zx Y | SUCo 0V
171 aM v ENTT ~vﬁ_\~ T T T LANP/IDUBENONNNGONY mw?nON 220 'Gr Th~4y 0C-0F .:.mxu 20¢-10¢
> it . -98- 202 2=10 107
d NIVH 2 S 52-90-% ree v BIHHNNUGED - fof=ios LA ) 3
8 % |y79-96] 100W 7
\cLed-dn | o | BT BIOALAENELEANO o 3 e
¥ & kil (8016~9001:C¥I) "I ITHWANNOY « 53
\=F X 2
/e t9st2a-caza | w0 "By | gsav TRE v
ALY
1-6020%F
aus-41 90°1-110-1y oo —
LAre Rl ony
[t} ‘—,ww.e\ 2
Tivs [molve) o021/ b4
1o g
6zal:
] 005/
_ ) T _ anbil.
2a:
— ToTe e on«— 30 a0 i- oz avoras?
94 VAT " 2/1-
.“N 2/1-ut LINAKS R mea
Y we 2/1-%020 2/1-1020 e ve
[ Al |.%o¢> rou vy ( 06y
"owg (830 3) 00 :mn: amnm\a
. a lv-. [PA Y, 0100
vozd) 'y 001 (0f Lm T
091/ 118 oy otd . ) -
Al Lo _ e
) 024 ' ° 0521/ -
° l_ N.: IS AL 2200°0 Rt
024] oio 98} () +6o .
48V ! %y 5u 60 veey
B o2¢ v Yis '
: ey !..ww.».l. o R 18]
33958) ) T 4
w — [[ 250,
NOELYIe Y-t
21 A
nod3
90~4dW all el
v ve _ uszlomu
3 c-r W . . . ven
] 1= 09 w 10 _
o gt .22 ogqu3 You 099 { oy f<a—
[EveR 6Cy goousz £fy oy 2L vool €3 9999 Voni 3 oo
3 - LA e 3 _— 005/
9 o-vr £949 b o 10°0] 203] 199
000 | ory A R 1 9932590} Q00 ! - n 006¢ P 3
PI7S % i} ——§ )05/ ! £ou (5 T i EY
Ny i - @
= sy feplseesi-ng {1 B b
oIg e Hya “0ng -
N 17 ey crd o -
o) <q ofs P E—
. 91 s-rr ag) . 2ty el —
29 208y Mg corear e fiol P—
veises (X3 0z 9ty S
1oc 2-002-¢11 < o _ 3
U 108y sw” 4l _b- A-. © o \ 9 S r € e U
corz-opor [T IS ek aten wean ems weyn et Eosr wine 1aen 4
004 vaal
) $itoors e NOCOOV I
€= dnx o8 wwna T2DU | inwa envs swa svsws vews wiva evrs 3ses .
1 e R . n.— ..— s1] 9i] ¢v] mi| 6i] o2
2/ - Z
b7 e RTAM 2-%g1 riu N
ozzuf 612 , - S
os . -
- 0c9/ 4001 20°9 —
220°0 (Akaid - 2veo,
020 1 LRI T R Y SETL)
— ' Y ano h [
ANY- ot o001 193 grii-0¢-
NO 1 49 SUA ey wod r0-09u
vo2y 00618 15 fua '
1020y 012y, .h\ - N
+ * * ¢ + ¢ < | onuv
SY = ot v
=4 ozan oont [inaeu) (@GR oou
t sed aA
44 : Wiy |©
a +f 1020 v-202d § <s{ ano a
Te00) Az £-0021 orv )
=9 yr svey 1027 29y '
vooo <] an
IN16-vYEY ooor L J
0 102as 69y
! °°N-G\N~0v L] Y=dnx
Y-HX-008 -
-ZOU!_-eﬂnﬂ>Oocu L 7 N .NON—G 2o02r J) zoz4
011-7206-98 ¢ .
vioCA 9nd 1u0 L) 0Ot v-zoza and_nivu| M
e _ € [ v p 5 ) 8



0634-000103C

MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATlON

. L Starting serial Revision Revision
Unit Main unit No. (software) (Hardware)
CRT Unit VM-003P MU-820RA 00384 B1-02 E2
Main board UP-03731 MU-820RJ 00045 B1-02 c1
CRT board UP-0372
MU-820RK 00126 B1-02 D2

CRTunit:  The CRT unit’s HSYNC frequency is changed from 64kHz to 62.5kHz.
Section 11 Electrical parts list (Page 11-23)
Unit Changes |Ckt.No.  PartNo. Description
From Co21 7401152 AWS-100V-683J
Main PWB To Co21 144657 AWS-100V-104J
UP-03731 From C035 7401972 DTB152K1250V
To C035 359194 DTB182K1250V
Section 13 Circuitdiagram (Page 13-36)
From ~To
DWG No.105600C DWG No. 0203-018926A
3.301W 0.75Q1/2W
CN284
R B3B-XH-A
7 Lt 2 Tz
/ “\
/ [\
i R217 2
I 2.301H
/ SK281
TP201 TF282 \ ’/ S8-582B-40 CRT2061
{E) o S~ £286SE31-SDHT
y 7} HY
RZ16 {)—_C B
1een
Co)SPZBI O '® > :l :. E 2
¥ _———O——® AN
R

12



MANUAL CHANGE INFORMATION

(Page 13-35)

t
U.LIN /38U

From To
DWG No.106259 DWG No. 0203-021967A
0.068uF 0.1pF
F’ — X Ce43 RE37 cese ce4s- ' RBE3
ce13| luross . 2.70 SRresgT 338P L e.022. 1K
8.22.4188K l 1/72H 47K cez22 /288V
¢ ~ Re4a | ©.1n
PAAA l 76'1_‘_‘\
ool | X7 S ‘ \ ]
URee4 Y ceis Ro33 258863 —— —¢
22K Tax.?u 229

RE27 1K R FOCUS |
——AAA
0.0015puF 0.0018ur
T R T - A4 Y ¢ .
s ; | ryng |
- ~"T7~4_ {ress AN 4 eeeos
pesl DI N cess + N | -
RES2 o008 & / Q1K 47u/180uzZz D988 <
2sC / 17241 R64 1 - RBS?
S.1a2H 3688 - d b o S !
B - €834 cess T k4 -
9.992;2,1 8.0815.( [ pee? C
/1288y | s1250V | ST-BU3C -
N il BRIGHT cede | C
— — 18u/160Y o
- ! H - v
cest RES3 + E o H
8.881u 228K 1H R8se | W=
ces? 1 < res4 33K
ReSS 1w T ¢ 820K MRS

COMPATIBILITY

The software for CRT unit is upgraded to accomodate the changes in the hardware.

CRT unit Software revision
VM-003P
Serial No. Previous B1-02*1, A5-04*2 or later
Previous Yes Yes
5793 or later No*3 Yes

*1: B1-02 is used for CPU board UP-0668(16MHz system clock.)
*2: A5-04 is used for CPU board UP-02602(8MHz system clock.)
*3: Whole screen cannot be displayed.
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MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATION

Content
Section 1
Section 3
Section 10
Section 13

Section 11

Unit . . Starting Revision
: Main unit Serial No. {(Hardware)
Transformer unit SC-017RA MU-820RA 00379
Regulator UP-06541
Transformer unit SC-017RJ MU-820RJ 00045
 Regulator UP-06541
Transformer unit SC-017RK
Regulator UP-0esaz | MU-B20RK
(Page C-2, C-5)
Introduction (Page 1-11, 1-12, 1-13, 1-19, 1-20)
Circuit Description (page 3-79)
Mechanical part list (10-3)
Circuit diagram (page 13-3, 13-4)
From To

SC-001RA/RJ/RK

SC-017RA/RJ/RK

UP-0315

UP-06541 (SC-017RA/RJ)
UP-06542 (SC-017RK)

Electrical parts list

From

To

Page 11-7,11-8,11-20, 11-21

Page 3/12 to 7/12

Section 12 Partlocation guide

From

To

Page 12-12

Page 8/12
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MANUAL CHANGE INFORMATION

Section 13 Circuit Diagrams

From page To page
13-84 9/12 -
13-85 10/12
13-86 11/12
13-87 12/12

COMPATIBILITY

The same unit is also used in the other instruments. Compatibility between the power supply blocks and

main instruments is shown below.

UP-0315
(C117:2200pF)
SC-001RA/RJ/RK

UP-0315
(C117: 4700pF)
SC-001RA/RJ/RK

UP-0654
SC-013RA/RJ/RK

UP-06541/06542
SC-017RA/RJ/RK

MU-843RA/RJ/RK

MU-820RA/RJ/RK No Yes Yes Yes
JJ-810/820RA/RJ/RK No Yes Yes Yes
MU-800RA/RJ/RK Yes Yes Yes Yes
MU-SOZRA/RJ/RK No No Yes Yes
MU-841RA No No Yes Yes

2/12




_ASSY CKT _NO. PART NO.

Q'TY

MANUAL CHANGE INFORMATION

DESCRIPTION

SC-017RA  TRANSFORMER UNIT

Receptacle 170458-1

SC-017RA CNOO1 5415337 8 NCN

SC-017RA CNOO1 5415373 .1 NCN Housing 172024-1

SC-017RA  FO001 5620062 1 FUSE SAU-4A

SC-017RA FO001 5625396 1. FH FEU 031.1681 Body

SC-017RA FO001 5625404 1 FH FEK 031.1661 Cap

SC-017RA F002 5620062 1 FUSE SAU-4A

SC-017RA F002 5625396 1 FH FEU 031.1681 Body

SC-017RA F002 5625404 1 FH  FEK 031.1661 Cap

SC-017RA LF001 1706022 1 TH SUP-E3G-E-2 Line filter

SC-017RA  SW0O01 3250367 1 SW JPZ2120-0101

SC-017RA TO001 317462 1 PT  T-3715409 117V MU-820RA
SC-017RJ TRANSFORMER UNIT

SC-017RJ  CNOO1 5415337 8 NCN Receptacle 170458-1

SC-017RJ CNOO1 5415373 1 NCN Housing 172024-1

SC-017RJ FO0O1 5620062 1 FUSE SAU-4A

SC-017RJ FO001 5625396 1 FH FEU 031.1681 Body

SC-017RJ FO001 5625404 1 FH FEK 031.1661 Cap

SC-017RJ F002- 5620062 1 FUSE SAU-4A

SC-017RJ F002 5625396 1 FH  FEU 031.1681 Body

SC-017RJ F002 5625404 1 FH FEK 031.1661 Cap

SC-017RJ LF001 1706022 1 TH SUP-E3G-E-2 Line filter

SC-017RJ SW001 3250367 1 SW JPZ2120-0101

SC-017RJ TBOO1 5611972 1 TERM ULC-505-3P-C

SC-017RJ TO0O1 342737 1 PT T-3715436 100V MU-820RJ
SC-017RK TRANSFORMER UNIT

SC-017RK CNOO1 5415337 8  NCN Receptacle 170458-1

SC-017RK CNOO1 5415373 1 NCN Housing 172024-1

SC-017RK  F001 5621079 1 FUSE 179 120-2A

SC-017RK F001 5625396 1 FH FEU 031.1681 Body

SC-017RK F001 5625413 1 FH  FEK 031.1663 Cap

SC-017RK F002 5621079 1 FUSE 179 120-2A

SC-017RK F002 5625396 1 FH  FEU 031.1681 Body

SC-017RK F002 . 5625413 1 FH FEK 031.1663 Cap

SC-017RK LF001 11706022 1 TH  SUP-E3G-E-2 Line filter

SC-017RK SWO001 3250367 1 SW JPZ2120-0101

SC-017RK  TBOO1 5611972 1 TERM ULC-505-3P-C

SC-017RK  T001 - 342728 1 PT  T-3715427 200V MU-820RK
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MANUAL CHANGE INFORMATION

ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-06541 REGULATOR UNIT

UP-06541 CNJOO1 5413981 1 NCN. 172038-1 11P
UP-06541 CNJ002 5415239 1 NCN 171363-1 17pin MALE
UP-06541 CNJOO3 5428225 1 PCN M60-02-30-114P
UP-06541 CNJ0O4 5424755 1 PCN HNC2-2.5P-2DS 2P
UP-06541 CNP0OO4 5424621 1 NCN Contact HNC-2.5S-D-A
UP-06541 CNPOO4 5424657 1 PCN Housing HNC2-2.55-2 2P
UpP-06541 (€001 ‘ 7415244 1 ECOS2CA821BA
UP-06541 (€002 7415271 1 ECEAIHGEO10 :
UP-06541 (€003 3839757 1  FLC1 ECQ-V1H104JZ O0.1uF
UP-06541 C004 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-06541 (€005 7415262 1 ECEA2AGE220

UP-06541 C006 7415378 1 ECOS1VA822BA
Up-06541 (€007 7415271 1 ECEAIHGEO10

UP-06541 €008 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
Up-06541 C009 7415298 1 ECEAIEGE332

Ur-06541 CO010 7415315 1 ECEA1EGE102

UP-06541 C011-C012 7415289 2 ECEA1VGE330

UP-06541 (013 7415378 1 ECOS1VA822BA
UP-06541 C014 7415306. 1 ECEA1VGE102

UP-06541 (015 7415369 1 ECOS1EA822BA
Ur-06541 CO016 7415289 1 ECEA1VGE330

UP-06541 C017. 7415369 1 ECOS1EA822BA
UP-06541 CO018 7415289 1 ECEAIVGE330

UP-06541 . C019 3820795 1 FLC1 ECQ-B1H 103JZ 0.01uF
UP-06541 D001 7415476 1 D3SB40

UP-06541 D002 1090089 1 ID3 HZ12LA2 Orange
Ur-06541 -D003-D004 7400198 .2 - VO6E -

UP-06541 D005 7415467 1 D55B20-

UP-06541 D006 - 7400126 1 HZ6LB2 A
UP-06541 D007 0910561 1 DP  S10SCAM 10A40V
UP-06541 D008-D009 7415467 2 D D55B20

UP-06541 D010-D011 003649 2 D 15881

UP-06541 D012 ' 7400135 1 D HZ6LAZ

UP-06541 F001-F006 273838 6 FUSE HOLDER FP213
‘UP-06541 FO0O01 - 341216 1 FUSE 239002

UP-06541 F002 -~ 346199 FUSE 23901.6

1
UP-06541 F003-F007 346207 5 FUSE 23902.5

412




MANUAL CHANGE INFORMATION

ASSY CKT_NO. PART NO. Q'TY DESCRIPTION
UP-06541 1C001 1250219 1 REG HA17723 (723CJ.G)
UP-06541 1C002 1601893 1 MD  SWC-01
UP-06541 1C003 1253305 1 REG uPC7808H Regulator
UP-06541 1C004 1253288 1 REG uPC7908H Regulator
UP-06541 1IC005-1C006 1204867 2 AIC HA17903PS Comparator
UP-06541 LED001-LEDO07 1102246 7 LED GL-3AR2 Red
UP-06541 L0OO1 7415431 - 1 EN4-120-0090
UP-06541 Q001 5601323 1 SOCKET RT807
UP-06541 Q001 7415387 1 3P4MH
UP-06541 Q003 5601323 1 SOCKET RT807
UP-06541 Q003 7400162 1 25D1135(C)
UP-06541 Q004 7400153 1 25D1090
UP-06541 Q006 0950615 1 SCR 5P4M (5A400V)
UP-06541 Q006 5601323 1 SOCKET RT807
UP-06541 Q007 7415449 1 2SA1244
UP-06541 Q008 7415396 1 25C3693
UP-06541 RA001 4090582 1 RM  EXB-P84-103J
UP-06541 SSR001 7415458 1 PTR S12MD22
UP-06541 TSWO0O1 7415422 1 COIL OHD3-90MU
UP-06541 VRO001 4160809 - 1 TPOT GFO6P  2KOHM
UP-06541 VR002 4160613 1 TPOT GFO6P 10KOHM

VROO3 4160907 1 TPOT GF-06S(ET-6S) 1KOHM

UP-06541
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" MANUAL CHANGE INFORMATION

ASSY CKT_NO. PART NO. Q'TY DESCRIPTION
UP-06542 REGULATOR UNIT

UP-06542 CNJ001 5413981 1 NCN 172038-1 11P
UP-06542 CNJ002 5415239 1 NCN 171363-1 17pin MALE
UP-06542 CNJO03 5428225 1 PCN M60-02-30-114P
UP-06542 CNJOO4 5424755 1 PCN HNC2-2.5P-2DS 2P
UP-06542 CNPOO4 5424621 1 NCN Contact HNC-2.5S-D-A
UP-06542 CNPOO4 5424657 1 PCN Housing HNC2-2.5S5-2 2P
UP-06542 (001 7415244 1 ECOS2CA821BA
UP-06542 (€002 7415271 1 ECEA1HGEO10

UP-06542 (€003 3839757 1 FLC1 ECQ-V1H104JZ O0.1uF
UP-06542 C004 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-06542 CO005 7415262 1 ECEAZAGE220

UP-06542 CO006 7415378 1 ECOS1VA822BA
Up-06542 (007 7415271 1 ECEA1HGEQ1Q

UP-06542 CO008 3839525 1  FLC1 ECQ-B1H102JZ 0.001uF
UP-06542 (009 7415298 1 ECEA1EGE332

UP-06542 CO010 7415315 1 ECEA1EGE102

UP-06542 (C011-C012 7415289 2 ECEA1VGE330

UP-06542 (€013 7415378 1 ECOS1VA822BA
UP-06542 (014 7415306 1. ECEA1VGE102

UP-06542 CO15 7415369 1 ECOS1EA822BA
Up-06542 (€016 7415289 1 ECEA1VGE330

UP-06542 - CO17 7415369 1 ECOS1EA822BA
UP-06542 (018 7415289 1 ECEA1VGE330

UP-06542 (019 3820795 1 FLC1 ECQ-B1H 103JZ 0.0luF
Ur-06542 D001 7415476 1 D35SB40

Ur-06542 D002 1090089 1 ID3 HZ12LAZ Orange
Ur-06542 D003-D004 7400198 2 VO6E

UP-06542 D005 7415467 1 D5SB20

Up-06542 D006 7400126 1 HZ6LB2

Up-06542 D007 0910561 1 DP - S10SC4M 10A40V
Up-06542 D008-DO09 7415467 2 D D55B20

Ur-06542 D010-DO11 003649 2 D 15S81

UP-06542 D012 . 7400135 1 D  HZ6LA2

UP-06542 F001-FO006 325854 6 FUSE HOLDER F4034P
UP-06542 F001 104576 1 FUSE 179 120-2A

UP-06542 F002 342773 1 FUSE 179 120-1.6A
UP-06542 F003-F007 346181 5

6/12
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CKT _NO.

MANUAL CHANGE INFORMATION

DESCRIPTION

ASSY PART NO. Q'TY

UP-06542 1C001 1250219 1 REG HA17723 (723CJ.G)
Ur-06542 1C002 1601893 1 MD  SWC-01

UP-06542 1C003 1253305 1 REG uPC7808H Regulator
UP-06542 1C004 1253288 1 REG uPC7908H Regulator
UP-06542 1C005-IC006 1204867 2 AIC HA17903PS Comparator
UP-06542 LEDOO1-LEDOO7 1102246 7 LED GL-3AR2 Red
UP-06542 LOO1 7415431 1 EN4-120-0090
UP-06542 Q001 5601323 1 SOCKET RT807

UP-06542 Q001 7415387 1 3P4MH

UP-06542 Q003 5601323 1 SOCKET RT807

UP-06542 Q003 7400162 1 25D1135(C)
UP-06542 Q004 7400153 1 25D1090

UP-06542 Q006 0950615 1 SCR 5P4M (5A400V)
UP-06542 Q006 5601323 1 SOCKET RT807

UP-06542 Q007 7415449 1 2SA1244

UP-06542 Q008 7415396 1 25C3693

UP-06542 RA0O1 4090582 1 RM  EXB-P84-103J
UP-06542 SSR0O01 7415458 1 PTR S12MD22

UP-06542 TSWOO1 7415422 1 COIL OHD3-90MU

UP-06542 VROO1 4160809 1 TPOT GFO6P  2KOHM
UP-06542 VR002 4160613 1 TPOT GFO6P 10KOHM
Up-06542 VR003 4160907 1 TPOT GF-06S(ET-6S) 1KOHM

7/12



MANUAL CHANGE INFORMATION

UP-06541 /06542 Regulator Board
(Drawing shows UP-06541 and UP-06542 are the same except the fuses. )
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CPU board:

DRAM board:

0634-000103A

MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATION

Unit Model Serial No. Revision
CPU board UP-0668 MU-820RA From 00379 EO
(US-0668F) MU-820RJ From 00040 Co
DRAMboard  QM-800P MU-820RK From 00116

16 MHz and ROM capacity is changed from 512 kbit to 1 Mbit.

Optional board to display disclosure ECG can be used from this revision.

Pages 1-11,1-13,1-19, 1-20, 2-3, 3-1, 5-1, 5-3, 6-1, 6-2, 7-1, 8-1, 8-2, 10-3, 11-1, 12-1, 12-3, 13-C01

To use optional DRAM board or 32-bed system, system clock is changed from 8 MHz to

From To
US-0260B US-0668F
UP-02602 UP-0668
Section 1 Introduction
Page From To
1-12 (Replace the whole page.)’ Page 6/44

1/44



MANUAL CHANGE INFORMATION

Section3 Circuit descriptions

Page From To
3-2 IC144-1C151 IC144, 146, 148, 150
—> rom K— rRoM  Ke——
—)
—
The Micro Processor ... ROMs (IC144- The Micro Processor ... ROMs (IC144-
151). | 150).
cksm [~ \__/ akiem [ \__/
[\ &VH [ \__ (16MH2)
| «—MAX
~200ns >
* | The ROM provides 512 kbyte memory The ROM provides 1 Mbit memory and
and 200 ns access time. The total ... 85 ns access time. The total ... (IC144,
(IC144-151) is 256 kwords. 146, 148, 150) is 512 kwords.
3-3
CLK8M | I I I CLK16M l I I |
[ L |__®vH2) 1 1 usvH)
|«—MAX
(_-100ns_> 4_3/'}-;?’)5(_)
The RAM provides ... and 100 ns access The RAM provides ... and 85 ns access
time. time.
3-4
X101 X101
16 MiHz 1C102 32 MHz IC102A 1C102B
0SC > 12 }— 0sC = 1/2 1/2
Addition (Add next to the last page.) Page 7/44 to 13/44
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Section4 Selfcheck program

MANUAL CHANGE INFORMATION

I1C144, 145 Rev X0-10
I1C146, 147 Rev X0-10

REC CNTL - Rev X0-05

Page From To
42 Addition PCB | Initial self check Manual self check
DRAMboard  |DRAM 'DRAM
(option) Backup battery
4-6 Addition 4.2.5 DRAM board (option)
1) DRAM check
Queing construction check
Page From To
4.7 | CPU-CHECK MENU | CPU-CHECK MENU |
ROM ROM
RAM RAM
KEY DRAM
SOUND KEY
. RS232C SOUND
RS232C
4-8 ——POWER ON CHECK RESULT—
CPU
AD—eee— -
RECCNTL -
WS/10
—— SOFTWARE REVISION SOFTWARE REVISION ——
CPU-———- Rev. X0-10 CPU~———- Rev. **-*+

IC144, 145 Rev **-**
1C146, 147 Rev **-**
IC148, 149 Rev **-*#
IC150, 151 Rev #*-#*
REC CNTL - Rev ##-#=
WS/IO ———— Rev #*-%x
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MANUAL CHANGE INFORMATION

Page From To
4-9 17. BEAT SOUND - — — — — — — LOW/] 17. BEAT SOUND — — — — — — —
18. QRS SOUND  — — — — ENABLE /] 18. QRS SOUND — — — — —
19. 19. WS841 COPY SIZE — - NORMAL
20. 20. ALARM ON/OFF = — — /DISABLE
21. 21. KEYBOARD TYPE — — — —
22. 22. VITAL ALARM OFF MARK — — —
23. 23. BAUD RATE (CNS-JJ) — — — 19200bps
24. FULL DISCLOSURE — — — — 10/88j
25. ORG-8200 SUSPEND TIME — — — — 3min
26. ORG-8200 NOISE — — — — — — Gi/oFF
4-12 #ROM CHECK #ROM CHECK
-RAM CHECK -RAM CHECK
-KEY CHECK -DRAM CHECK
: -KEY CHECK
Between 4-14 (Add next t0 4.3.4.1.2.) Pages 14/44 to 17/44
and 4-15
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Section 11 Electrical parts list

MANUAL CHANGE INFORMATION

Page From To
Addition (Add next to the last page.) Pages 18/44 to 21/44
Section 12 Partlocation guide
Page From To
12-3 (Replace the whole page.) Page 22/44
Addition (Add next to the last page.) Page 23/44
Section 13 Circuit diagram
Page From To
13-7to 13-22 (Replace the whole pages.) Pages 24/44 to 39/44
Addition (Add next to the last page.) Page 40/44 to 43/44
COMPATIBILITY

US-0260B = UP-02602 + ROM (A5-03 or previous)

US-0668F = UP-0668 + ROM (B1-01)

~ A5-03 B1-01 ~
UP-02602 Yes No
UP-0668 No Yes
QM-800P 32-bed system | Other functions
US-0260B No No Yes
US-0668F Yes Yes * Yes

*: Signal exchanger JJ-820RA/J/K (software revision B1-01) and and
interface QI-808P are required.

5/44



MANUAL CHANGE INFORMATION

1.5 Componentlocation

6/44

/Aiante/

Index No.

@
@
®
O
®
®
@
©
O
@
®
®
@

Model

UP-0668
UP-0262
UP-0464
UP-0511
UP-0507
UP-0539
UP-0265
UP-0512
VM-003P
UP-0481
UP-0483
UP-0564
UP-0482
SC-013RA/J/K
UP-0654
RG712P
QM-800P

Description
CPU board
CRTC board
AD board

- REC CNTL board

WS/10 board

Mother board

Sound control board
REC DRV board

CRT unit

Operation board, main
Operation board, left
Operation board, bottom
Operation board, VR
Transformer unit
Regulator unit
Recorder unit

DRAM board (Option)




MANUAL CHANGE INFORMATION

3.11

DRAM Board (QM-800P)

3.11.1 General

Main Function

1) Stores disclosure waveform of 4 Mbyte and recall waveform of 992'episo'des.
2) Memory backup for 10 min against power failure.

DRAM BOARD : MOTHER BOARD
]
. . |
[+ 4
MA K ADDRS. XADDR X
DRAM \ 23 \ - (r I I
-
f——— a0 (h—— v s XASB,R/XWB
amBYTE et - ';, | xupsé, xLos~
R_AS g _ | @ l etc.
roy[ | © | 1 [ I
|
ﬁ |
]
|
pu— |
MA z
DRAM \ Y N— o
b l
A <0 y, S— —
aM BYTE —r St fmm I
} RAS z | . -
rRoY[” o ¥ 1 [ ]
- » l
|
16MH2 ] l
osc S R ¢ I
| 85 |
@
[t - l
gc:
Oo | A5, R/W, CLK {
i |
‘De | XDTACKS
L DIR, |
= |
w M N
N o ) XDATAX
- b=} Y 14
@ |
Vee +5Vv l
I
—r-— +21V
Veax I | __‘__ Nice
A/ BATT POWER CHARGER I = garr
INTERRUPT I I =
SELECTOR DETECTOR b=
—G—’l } X 10RST

DRAM Block diagram

7144
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3.11.2 Block Diagram Explanation

1) DRAM/DRAM control
DRAM controller ICs control DRAM IC of 64 pieces.

2) DTACK generator
DTACK is sent to the CPU board only when the CPU accesses to DRAM.

3) Decoder
Decoder is the selector for access to DRAM board from bus.

4) AC power failure detection circuit, AC/ battery selector
AC power failure is detected when XIORST signal is received from CPU board or
+5V line of DRAM board decreased to less than 4.6V. When detected, + 5V line
for memory back-up etc. is switched to external battery .

5) Discharge stop timer
Discharge stop timer stops the power supply from external battery after approx.

10min. of AC power failure detection in order to protect the battery from over-
discharge.

6) Charger
When the voltage of +5V line in DRAM board is more than 4.6V, +21V line
charges the external battery in trickle mode.

3.11.3 DRAM, DRAM control

8/44

DRAM board uses 1M bit DRAMs. One DRAM controller controls one block memory
of 4Mbyte consisting 32pcs. of DRAM. Two blocks (8Mbyte) are mounted.

DRAM controller refreshes DRAMs at the interval of approx. 7.4 msec controlled by
15 MHz clock in internal refresh mode. During refreshing, RDY signal is set to low to
suspend sending DTACK. Normal read cycle and early write cycle are employed.



MANUAL CHANGE INFORMATION

3.11.4 DTACK generator

DTACK is sent to CPU board only when CPU accessees to DRAM. Timing of shift
register is controlled by the internal generator clock.

HCo4

XDRAMCSO, 1 _l>%
RASO w2 HCos

RAST % A Q. XDTACK

‘ B Qe (DTACK)

HC08
RDY ‘ CLR

16MHz > CLK

DTACK generator circuit

XDRAMCSO0,1 : DRAM controller selection signal

RASO, RAS1; RAS0, RAS1 output of DRAM controller

RDY: RDY output of DRAM controller. During refreshing DRAM, RDY
output is set to low to clear shift register HC164 and stop DTACK
generation.

AYavafavy
—

~~
L

RASQ
RAS1 H
't s~ | )
FOO OUT ‘ "
))
(¢ ]
HC164 Qg / \_

XDTACK (DTACK) \\ U ’

DTACK generator timing chart
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3.11.5 Decoder

HCO8 .
XDRAMCS —@—
HC138
7 A2 A  YoP
A23 B Y1l XDRAMCSO
L— C Y2 Jo———4——XDRAMCS 1
o]
XIORST o
CPU BUS Gl
XASB Hcos —dG2A 8
XLDSB
XUDSB é Do——qG28 P
AN
Decoder circuit

XDRAMCS:  Also used for gate signal for bus buffer HCT640.

XIORST signal connected to G1 of HC138 blocks DRAM selection signal
XDRAMCSO, 1 when the power of the CPU fails. .

Normally the power of the DRAM board is supplied by + 5V line. When power fails,
this status is detected by the detector in the CPU board, XIORST is set low (XIORST
is also set low when the CPU is reset by software or hardware), and the AC/battery
selector selects battery to backup the memory. However, the detector functions
securely only when the power fails quickly. If the power line voltage gradually
drops, the detector may not function. Besides, XIORST chatters when it changes
from high to low. To enhance detection reliability, another voltage detector is
mounted and the detector out and XIORST are connected to OR gate. If the DRAM
board switches to backup status earlier than the CPU board, a bus error occurs.
Therefore, detection threshold level of the detector in the CPU board is approx. 4.8V
and that in the DRAM board is approx. 4.6V. Additional transistors improve
detection range as the detector TL7705 may not function under the power supply of
3.5V or less.

10/44



3.11.6 Power Failure Detector, AC/Battery Selector

MANUAL CHANGE INFORMATION

When XIORST is applied from the CPU board or the detector in the DRAM board
detects the failure status, backup is maintained for 10 nrin. max.

|

+5V LINE —»

EXTERNAL

/

U A

BATTERY ‘

+21V IN —— | *I2V

REGULATOR

O

r
L

D

—————— +5V Vcc

X1ORST

+5V LINE —

DETECTOR

POWER INTERRUPT _D T —4
l
I

|
—f—
|
I
i
|
l
|
|
|

OVERDISCHARGE
PROTECTION TIMER

D{—*———b- +5V Vsaxk

Power failure detector and overdischarge protection timer block
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3.11.7 Overdischarge Protection Timer

To protect the backup battery from being damaged due to overdischarge, backup is

maintained for 10 min. controlled by the timer MC14521.

NEGATE FOR BOTH

42%22}//// +5V AND. BATT

IOMIN -
]
ll {
+5V LINE | I
OF T Q -
- :CHATTERZNG }
X 10RST l 44“ ‘ !
{ICI1A- IPIN=FROM CPU) J }
: .
XRSETA I U i !
(ICI2A—1PIN) } {
| - i
!
XRSETB !
{ICI1A-2PIN= DRAM POWER !
INTERRUPT DETECTION) !
V-0FF
(ICI3A- 2PIN) ;
/,(BATT) |
) |
+5V/BATT wsvi | s | (BATT) b
i
1
i
Q003 f -
(BATT SIDE)
f
Q004 'u
(+5V SIDE)

Power failure detection and protection timer timing
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3.11.8 Charger

MANUAL CHANGE INFORMATION

The external battery is charged by a +12V regulator from unregulated +21V. D101
protects the regulator from damage due to back current during power-off so that

actual voltage applied to the battery is 11.3V.

1c023
upC78LIZY DOOI
CNZO:)E 421V . SRIFM8 (11.3V)

* r—iIN OUT o1t

2B ] GND _L < =

o o2 g

o VAN

ol

. o8

=@

Regulator circuit

11.3 Vis applied to the battery through R020 to R022. When the battery is fully
charged (6.08V), charging current is 15.7 mA (1/32C). When the battery voltage
decreases, the current increases (eg. current of 1/25C at voltage of 4.5V). When the
battery connector is disconnected, charging current is turned off.

. 15.7mA (1/32C)
R0O20
KO-

CNOO2

@ R\é‘%"] CNOO2

Kd =

2

RO22 = 3

3 |

IKQ

=(333.30)
I/74W x 3
V BaTY

o

{(EXTERNAL BATTERY)

VBAK is power supply for the power failure detector and the overdischarge
protection timer. VBAK is constantly supplied by either + 5V line or external
battery regardless of power on or off. While the power is turned off, 120pA is
consumed. With this power consumption, the external battery of 500 mAH lasts for

5.8 months.
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4.3.4.1.3 DRAM Memory Check

-
tx% D-RAM MEMORY CHECK *%%
IO D-RAM CHECK (2 PATTERNS)
. D-RAM CHECK C15 PATTERNS)
. D-RAM BACKUP BATTERY CHECK
START l T l Ny | ‘ ’ RETURM
\_
11 Selects a check item from the check items on the CRT

START: Executes the program for selected check item while changing to the
display for the check item
RETURN: Returns to the CHECK MENU display
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¢ DRAM Check (2 patterns)

*xx D-RAM CHECK (2 PATTERNS) %%z
PARASS COUNT 0000 .

IC NO. ADDRESS WD 2D I1C HO. RDDRESS YD RD

MHECKIBIS PAi11ERN _ 601]

l l | l/ STUP' RETURN

The check is executed by comparing each data after writing one of the
following check patterns No. 1 and 2. This check is repeated until the STOP
key pressed. ’

Pattern

55555555H

AAAAAAAAH
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€ DRAM Check (15 patterns)

s . N
$%% D-RAM CHECK (15 PATTERNSD %*% :
PASS COUNT 5000
IC_HO.. ADDPRESS WD
SCHTACK NG PaTTERN BCT
| | | &/ stop| ReTuRN
\
The check is executed by comparing each data after writing one of the
following check patterns No. 1 to No. 15. This check is repeated until the
STOP key pressed.
No. Pattern No. Pattern
1 |Decrement (byte) 9 | Upper byte: FFH, lower byte: 00H
2 |55H (byte) 10 |00H (byte)
3 |OFH (byte) 11 |Bit shift (word)
4 | Alternating 00H and FFH 12 | 5555H (word)
5 | Upper byte: 00H, lower byte: FFH 13 |AAAAH (word)
6 |AAH (byte) 14 |FFFFH (word)
7 |FOH (byte) 15 | 0000H (word)
8

Alternating FFH and 00H
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MANUAL CHANGE INFORMATION

4 DRAM Backup Battery Check

"¥*¥ D-RAM BACKUP BATTERY CHECK %xx

l WRITE I | CHECK I l RETURN

Checks if the backup battery is fully charged.

(1) Press the WRITE key.

(2) Turn off the power.

(3) Wait for 9 minutes (less than 10 minutes).

(4) Keep pressing the SELFCHECK key and turn on the power.
(5) Call up this screen again and press the CHECK key.

If it is normal, ERROR is not displayed. If not, ERROR is displayed.
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Electrical Parts list

ASSY CKT NO, PART NO. Q'TY DESCRIPTION

UP-0668 CPU BD (without ROM)
UP-0668  BAT101 5650546 1 CR17335SE-T-C7
UP-0668  CN101 5427939 1 PCN PCN1OEA-90P-2. 54DS(05)
UP-0668  CN102 5427895 1 PCN PCN10OEA-32P-2.54DS(05)
UP-0668  CN103 5408033 1 ACN2 RDBD-25SE-LNA FEMALE
UP-0668  CN104 5445474 1 PCN IL-2P-S3FP2-1
UP-0668 C101 4312575 1 TCO4 204M2002 226MB(22uF/20V)
UP-0668 C102 4317525 1 CEC1 TP D55Y5V1H 104Z 5-W
UP-0668 C103 4312557 1 TCO4 20442002 106MB(10uF/20V)
UP-0668 C104 4315304 1 FLC1 ECQ-V 1H 104J0Z3 (0.1luF)
UP-0668 C105 4315162 1 FLC1 ECQ-B 1H 103JZ3 0.01uF
UP-0668 C106 4312503 1 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0668  C107 4317552 1 CEC2 DD05-989SL 220K500 (22pF)
UP-0668  C109 4312503 1 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0668 C110-C117 4317525 8 CEC1 TP D55Y5VIH 104Z 5-W
UP-0668 (C118-C124 4312503 7 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0668 C125-C141 4317525 17 CEC1 TP D55Y5V1H 104Z 5-W
Up-0668 D101 4320013 1 D 15S104,TP3
UP-0668 D102 4320022 1 D 1SS106TE
UP-0668 D103 4325071 1 ZD1 HZ3C3TE (3.3-3.5V)
UP-0668 D105-D106 4320031 2 D 152076ATE
UP-0668 D107-D108 4320013 2 D 155104 ,TP3 .
UP-0668 1C101 1208533 1 CPU  TMP68HCOOON-16
uP-0668 IC102 1205135 1 TIC 74F74pPC
UP-0668  1C104 1203271 1 TIC SN74LS164
UP-0668  IC105 1203895 1 TIC SN74LS393
UP-0668 1C106 1205518 1 TIC 74F00PC
UP-0668 1C107-IC108 1205126 2 TIC 74F32PC
UP-0668  1C109 1202664 1 TIC SN74LS09
UP-0668  1C111-IC112 1206544 2 TIC 74F138PC(N74F138N)
UP-0668  IC113 1304465 1 TIC 74ACT138PC
UrP-0668 ICl114 1206544 1 TIC 74F138PC(N74F138N)
UP-0668  IC115 1202503 1 TIC SN74LS27N
UP-0668 IC116 1253207 1 AIC TL7705CP Voltage Detector
UP-0668  IC117 1303528 1 MIC uPD74HC123C(HD74HC123P)
UrP-0668 IC118 1303092 1 MIC HD74HC74P(uPD74HC74C)
UP-0668 IC119 1302948 1 MIC uPD74HCO8C(HD74HCO8P)
UP-0668  IC120 1206598 1 TIC 74F14PC(N74F14N)
UrP-0668 1C121 1303706 1 MIC HD74HCO1P
UP-0668  IC122 1202726 1 TIC SN74LS21
UP-0668 1C123 1303742 1 MIC HD74HCT138P
UP-0668 ICl24 1302948 MIC uPD74HC08C(HD74HCO8P)
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MANUAL CHANGE INFORMATION

ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-0668 1C125-IC126 1303092 2 MIC HD74HC74P(uPD74HC74C)
UP-0668  IC127 1303715 1 MIC uPD74HC148C :
UP-0668 1C128 1302948 1 MIC uPD74HC08C(HD74HCO8P)
UP-0668 IC129 1303092 1 MIC HD74HC74P(uPD74HC74C)
UP-0668  IC130 1303813 1 MIC HD74HCT534P

UP-0668 IC131 1303715 1 MIC uPD74HC148C

UP-0668 1IC132 1303769 1 MIC uPD74HCT240C

UP-0668  1C133 1303742 1 MIC HD74HCT138P

UP-0668 1IC134-IC135 1302948 2 MIC uPD74HCO8C(HD74HCO8P)
UP-0668 IC136-IC139 1303092 4 MIC HD74HC74P(uPD74HC74C)
UP-0668 IC140 1303804 1 MIC uPD74HCT374C

UP-0668 ICl141 1303715 1 MIC uPD74HC148C

UP-0668 IC142 1303769 1 MIC uPD74HCT240C

UP-0668 IC143 1303742 1 MIC HD74HCT138P

UP-0668 1C152-IC167 1208604 16 CPU HM62256LP-8 /85
UP-0668 IC168 1303234 1 MIC uPD74HC132C(HD74HC132P)
UP-0668 IC169 1303662 1 CPU MSM6242 RS

UP-0668 IC172 1206446 1 CPU uPD71051C

UP-0668 IC173 1206455 1 CPU uPD71054C

UP-0668 IC174 1205206 1 TIC SN75188N

UP-0668 IC175 1205198 1 TIC SN75189AN

UP-0668 IC176 1302859 1 CPU uPD8279C-2

UP-0668 IC177 1202762 1 TIC SN74LS32

UP-0668 IC178 1204867 1 AIC HA17903PS Comparator
UP-0668 IC179-IC180 1303769 2 MIC uPD74HCT240C

UP-0668 IC181 1303813 1 MIC HD74HCT534P

UP-0668 1C182-1C184 1206589 3 TIC 74F533PC(N74F533N)
UP-0668 1C185-I1C186 1204983 2 TIC SN74LS640

UP-0668 IC187-IC188 1303769 2 MIC uPD74HCT240C

UP-0668 1C189 4346529 1 REG uPC78L12J-T

UP-0668 IC190 4346538 1 REG uPC79L12J-T

UP-0668  IC191 1205108 1 TIC 74F04PC

UP-0668 IC192-IC193 1205135 2 TIC 74F74PC

UP-0668 IC196-IC198 1205153 3 TIC 74F164PC

UP-0668 IC199 1206268 1 TIC 74F158

UP-0668  IC200 1206214 1 TIC SN74LS06

UP-0668 IC201 1205117 1 TIC 74F08PC

UrP-0668  1C202 1205135 1 TIC 74F74pPC

UP-0668 1IC203 1302957 1 MIC HD74HC14P(uPD74HC14C)
UP-0668  1C204 1205572 1 TIC 74F244PC 8BUFF
UP-0668  LED101-LED110 1102246 10 LED GL-3AR2 Red

Ur-0668 Q101 4335069 1 TRC 2SC1213AKDTZ

UP-0668 RA101-RA106 - 4342783 6 RM  EXB-F9 E 104JYV
UP-0668  RA107 4342765 1 RM  EXB-F9 E 472JYV
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MANUAL CHANGE INFORMATION

20/44

ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-0668 RA109-RA112 4342765 4 RM  EXB-F9 E 472JYV

UP-0668  RAll4 4342729 1 RM  EXB-F9 E 102JYV

UP-0668 RA115-RA116 4342765 2 RM  EXB-F9 E 472JYV

UP-0668  SKT101 5601582 1 SOKT IC SOCKET XR3G-6401
UP-0668  SKT144 5422605 1 SOKT IC SOCKET DL-2-40A (01)
UP-0668  SKT146 5422605 1 SOKT IC SOCKET DL-2-40A (01)
UP-0668  SKT148 5422605 1 SOKT IC SOCKET DL-2-40A (01)
UP-0668  SKT150 5422605 1 SOKT IC SOCKET DL-2-40A (01)
UP-0668  SW101 3352088 1 SW  SKHCAD (KHC10904)
UP-0668  SW102 3280325 1 SW  B-4A-T

UP-0668  SW103 3352435 1 SW D1P SW B-8A

UP-0668  VC101 3890469 1 VC  TZO3R 300ER 5.2-30pF
UP-0668 X101 1706076 1 XTAL TD308C 32MHz

UP-0668 X102 1702597 1 XTAL KF38G 32.768KHz

UP-0485 DRAM BD

UP-0485  CNOO1 5427939 1 PCN PCN1OEA-90P-2.54DS(05)
UP-0485  CNOO2 5431061 1 PCN IL-3P-S3FP2-1

UP-0485  CO01 3801717 1 ECO2 ECEB1CG101S 100uF/16V
UP-0485 €003 4312503 1 TCO4 ECSZ35HS6R8B 6.8uF/35V
Ur-0485 C004 4317525 1 CEC1 TP D55Y5V1H 104Z 5-W
UP-0485  C005 4315144 1 FLC1 ECQ-B 1H 682JZ3 0.0068uf
UP-0485  CO006 4312557 1 TCO4 204M2002 106MB(10uF/20V)
UP-0485  C007 4317525 1 CEC1 TP D55Y5VIH 104Z 5-W
UP-0485 €008 4312557 1 TCO4 204M2002 106MB(10uF/20V)
UP-0485  C009 4317525 1 CEC1 TP D55Y5VIH 104Z 5-W
Ur-0485 €010 4312503 1 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0485  CO11 4317525 1 CEC1 TP D55Y5VIH 104Z 5-W
UP-0485 C012 4312503 1 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0485 C013-C014 4317525 2 CEC1 TP D55Y5V1H 104Z 5-W
UP-0485 (015 4317597 1 CEC2 DD05-9898 101K500 (100pF)
UP-0485 C101-C110 4312503 10 TCO4 ECSZ35HS6R8B 6.8uF/35V
UP-0485 C111-C186 4317525 76 CEC1 TP D55Y5V1H 104Z 5-W
UP-0485 D001-D003 0910008 3 DP  SR1FM8 800mA 400V
UP-0485 D004 4320031 1 D 1S2076ATE

UP-0485 D005 4325071 1 ZD1 HZ3C3TE (3.3-3.5V)
UP-0485  1C001-IC002 1208613 2 CPU MB1431AP

UP-0485  IC003-IC005 1303769 3 MIC uPD74HCT240C

UP-0485  IC006-1C007 1303822 2 MIC uPD74HCT640C

UP-0485  1C008 1303778 1 MIC uPD74HCT244C

yr-0485  1C009 1302984 1 MIC uPD74HC138C(HD74HC138P)




MANUAL CHANGE INFORMATION

ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-0485  ICO10 1205135 1 TIC 74F74PC

UP-0485  ICO11 1302948 1 MIC uPD74HC08C(HD74HCO8P)
Up-0485 1ICO12 1302921 1 MIC uPD74HC02C(HD74HCO2P)
UpP-0485  ICO13 1300237 1 MIC MC14013BCP (CD4013BE)
UP-0485 1C014 1205117 1 TIC 74F08PC

UrP-0485  ICO15 1303564 1 MIC HD74HC164P(uPD74HC164C)
Up-0485 ICO16 1205518 1 TIC 74F00PC

ur-0485  ICO17 1202628 1 TIC SN74LS01

UP-0485 ICO19 1302975 1 MIC HD74HC32P(uPD74HC32C)
UpP-0485  IC020 1303564 1 MIC HD74HC164P(uPD74HC164C)
UrP-0485 1C021 1253207 1 AIC TL7705CP Voltage Detector
UP-0485  1IC022 1301432 1 MIC MC14521BCP

Ur-0485 1C023 4346529 1 REG uPC78L12J-T

UP-0485  LEDOO1 1102246 1 LED GL-3ARZ2 Red

UP-0485  Q003-Q006 4335051 4 TRC 2SC1345KDTZ

UP-0485 RA001-RA008 4342783 8 RM  EXB-F9 E 104JYV
UP-0485 RA009-RA016 4343559 8 RM  EXB-F8 V 470JYV

Ur-0485  XTLOO1 1706076 1 XTAL TD308C 32MHz
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UP-0668 CPU board
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UP-0485 DRAM board

MANUAL CHANGE INFORMATION
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MANUAL CHANGE INFORMATION

MANUAL CHANGE INFORMATION

SERIAL Nb.

UNIT MODEL REVISION
Transformer unit SC-001RA/RJ/RK MU-820RA
Regulator UP-0315
MU-820RJ
MU-820RK from 00111 DO
Section 1 Introduction (Page 1-11, 1-12, 1-19, 1-20)
Section 3 Circuit Description (page 3-79)
FROM TO

SC-001RA/RJ/RK

SC-013RA/RJ/RK

UP-0315 UP-0654
Section 11 Electrical parts list
FROM TO

Page 11-7,11-8,11-20, 11-21

3/12, 4/12,5/12

Section 12 Partlocation guide

FROM TO
Page 12-12 6/12
Section 13 Circuit Diagrams
FROM TO
Page 13-3,13-4,13-84 to 13-87 712 to 12/12

112



MANUAL CHANGE INFORMATION

COMPATIBILITY

The same unit is also used in the other instruments. Compatibility between the power supply blocks and
main instruments is shown below. |

2/12

UP-0315
(C117: 2200uF)
SC-001RA/RJ/RK

UP-0315
(C117:4700uF)
SC-001RA/RJ/RK

UP-0654
SC-013RA/RJ/RK

MU-820RA/RJ/RK NO YES YES
JJ-810/820RA/RJ/RK NO YES YES
MU-800RA/RJ/RK YES YES YES
MU-802RA/RJ/RK NO NO YES
MU-841RA NO NO YES

MU-843RA/RJ/RK




ASSY

CKT NO.

PART NO.

Q'TY

DESCRIPTION

SC-013RA TRANSFORMER UNIT (MU-820RA)

SC-013RA
SC-013RA
SC-013RA
SC-013RA
SC-013RA

SC-013RA
SC-013RA
SC-013RA
SC-013RA
SC-013RA

SC-013RA

CNOO1
CNOO1
FOO1
FOO01
FOO1

F002
F002
F002
LFO001
SW001

T001

5415337
5415373
5620062
5625396
5625404

5620062
5625396
5625404
1706022
3250367

3715294

== 00

ot pd e ped

Receptacle 170458-1
Housing 172024-1
SAU-4A '
FEU 031.1681 Body
FEK 031.1661 Cap

SAU-4A

FEU 031.1681 Body

FEK 031.1661 Cap
SUP-E3G-E-2 Line filter
JPZ2120-0101

T-3715294 117V MU-841RA

SC-013RJ TRANSFORMER UNIT (MU-820RJ)

SC-013RJ
SC-013RJ
SC-013RJ
SC-013RJ
SC-013RJ

SC-013RJ
SC-013RJ
SC-013RJ
SC-013RJ
SC-013RJ

SC-013RJ
SC-013RJ

CNOO1
CN0O1
FO01
FOO01
FOO1

F002
F002
F002
LFO0O01
SW001

TB001
T001

5415337
5415373
5620062
5625396
5625404

5620062
5625396
5625404
1706022
3250367

5611972
3715329

= = = = 00

e et et e

—

Receptacle 170458-1
Housing 172024-1
SAU-4A

FEU 031.1681 Body
FEK 031.1661 Cap

SAU-4A

FEU 031.1681 Body

FEK 031.1661 Cap
SUP-E3G-E-2 Line filter
JP72120-0101

ULC-505-3P-C
T-3715329 100V MU-841RJ

SC-013RK TRANSFORMER UNIT (MU-820RK)

SC-013RK
SC-013RK
SC-013RK
SC-013RK
SC-013RK

SC-013RK
SC-013RK
SC-013RK
SC-013RK
SC-013RK

SC-013RK
SC-013RK

CNOO1
CNOO1
F001
FOO01
Fo01

Fo02
F002
F002
LFO01
SW001

TB0O1
T001

5415337
5415373
5621079
5625396
5625413

5621079
5625396
5625413
1706022
3250367

5611972
3715338

e = - 0

[

Receptacle 170458-1
Housing 172024-1
179 120-2A

FEU 031.1681 Body
FEK 031.1663 Cap

179 120-2A :

FEU 031.1681 Body

FEK 031.1663 Cap
SUP-E3G-E-2 Line filter
JPZ2120-0101

ULC-505-3P-C
T-3715338 200V MU-841RK
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-0654 REGULATOR UNIT

UP-0654  CNJOO1 5413981 1 NCN 172038-1 11P

UrP-0654  CNJ002 5415239 1 NCN 171363-1 17pin MALE"
UP-0654  CNJO0O3 5428225 1 PCN M60-02-30-114P
UP-0654  CNJOO4 5424755 1 PCN HNC2-2.5P-2DS 2P
UP-0654  CNPOO4 5424621 1 NCN Contact HNC-2,5S-D-A
UP-0654  CNPOO4 5424657 1 PCN Housing HNC2-2,55-2 2P
UP-0654  C001 7415244 1 ECOS2CA821BA

UP-0654  C002 7415271 1 ECEALHGEO10

UP-0654  C003 3839757 1 FLC1 ECQ-V1H104JZ O0.1uF
UP-0654  C004 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-0654  C005 7415262 1 ECEA2AGEZ220

UP-0654  C006 7415378 1 ECOS1VA822BA

UP-0654  C0O07 7415271 1 ECEAIHGEO10

UP-0654  C008 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-0654  CO09 7415298 1 ECEA1EGE332

UP-0654  CO010 7415315 1 ECEA1EGE102

UP-0654 C011-C012 7415289 2 ECEA1VGE330

Up-0654 CO13 7415378 1 ECOS1VA822BA

UP-0654 C014 7415306 1 ECEA1VGE102

Ur-0654  CO15 7415369 1 ECOS1EA822BA

Ur-0654  CO16 7415289 1 ECEA1VGE330

UrP-0654  CO17 7415369 1 ECOS1EA822BA

UP-0654  C018 7415289 1 ECEA1VGE330

uUp-0654  CO19 3820795 1 FLC1 ECQ-B1H 103JZ 0.01luF
UP-0654 D001 7415476 1 D35B40

UP-0654 D002 1090089 1 ZD3 HZ12LA2 Orange
UP-0654  D003-D004 7400198 2 VO6E

UP-0654 D005 7415467 1 D5SB20

UP-0654 D006 7400126 1 HZ6LB2

UP-0654 D007 0910561 1 DP  S10SC4M 10A40V
UP-0654  D008-D009 7415467 2 D5SB20

UP-0654 D012 7400135 1 HZ6LA2

UP-0654  FOO1 5620044 1 FUSE GDL-2

UP-0654 FOO1 7415413 1 F4034p

UP-0654  F002 5620472 1 FUSE GDL-2 1/2

UP-0654  F002 7415413 1 F4034p

Up-0654 F003 5620062 1 FUSE SAU-4A

UP-0654  FOO3 7415413 1 F4034P

UP-0654  F004 5620062 1 FUSE SAU-4A

UP-0654  F004 7415413 1 F4034P

4712



PART NO. Q'TY

DESCRIPTION

ASSY CKT_NO.

UP-0654  FO0O05 5620053 1 FUSE SAU-3A (GDL-3)
UP-0654  FOO5 7415413 1 F4034P

UP-0654  FO0O06 5620053 1 FUSE SAU-3A (GDL-3)
UP-0654  FO06 7415413 1 F4034p

Up-0654  1C001 1250219 1 REG HA17723 (723CJ.G)
UP-0654  1C002 1601893 1 MD  SWC-01

UP-0654  1IC003 1253305 1 REG uPC7808H Regulator
UP-0654  1C004 1253288 1 REG uPC7908H Regulator
UP-0654  IC005-IC006. 1204867 2 AIC HA17903PS Comparator
UP-0654  LEDO0O01-LEDOO7 1102246 7 LED GL-3ARZ2 Red
UpP-0654  LOO1 7415431 1 EN4-120-0090
UP-0654 Q001 5601323 1 SOCKET RT807

UP-0654 Q001 7415387 1 3P4uH

UP-0654 Q003 5601323 1 SOCKET RT807

Ur-0654 Q003 7400162 1 25D1135(C)

UP-0654 Q004 7400153 1 2501090

UP-0654 Q006 0950615 1 SCR  5P4M (5A400V)
UP-0654 Q006 5601323 1 SOCKET RT807

UP-0654 Q007 7415449 1 2SA1244

UP-0654 Q008 7415396 1 25€3693

UP-0654  RA0O1 4090582 1 RM  EXB-P84-103J
UP-0654  SSR0O01 7415458 1 S12MD22

UP-0654  TSW0O01 7415422 1 OHD3-90MU

UP-0654  VROO1 4160809 1 TPOT GFO6P  2KOHM
UP-0654  VR002 4160613 1 TPOT GFO6P 10KOHM
UP-0654  VROO3 4160907 1 TPOT GF-06S(ET-6S) ~ 1KOHM
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UP-0654 Regulator board
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MU-820RA
MU-820RJ
MU-820RK

QM-800P

CENTRAL MONITOR MAIN UNIT
MU-820R
CNS-8200 SYSTEM

0634-000103



CAUTION

Risk of Fire, Replace Battery as Marked.

Refer to page 11-17 for marked battery.
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1.1 General

CNS-8200A/J/K series central monitoring system is designed to be used widely in
ICU, CCU, recovery room, etc.

The CNS-8200A/J/K system consists of MU-820RA/J/K central monitor main unit and
JJ-810R/820RA/J/K signal exchanger.

Refer to the sepaately provided Service Manual for the JJ-810R/820RA/J/K.

In the MU-820RA/J/K central monito main unit, a number of LSC chips such as CPU
chip 68000 and muti-layer PC boards. Servicing of this unit is basically done by
replaceing each PC board.

For easy servicing, self check program is provided with this unit and when a
trouble is found, error code is stored in the error code history which focuses
the board with trouble.

Please read this manual careful before attempting to service the instrument.
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1.2 SPECIFICATIONS (total specifications of the MU-820RA connected with BSM-8500A)

1.2.1 CRT screen

1) CRT uS€d wevereiinonrncennns
SPlAY tevevannnn

2) Waveform di

3) Number of w
4) Sweep speed
5) Sweep time

6) Trace brightness control ...

1.2.2 Waveform dis

. ECG1, 2

. BP1, 2, 3, 4
. Respiration
. C02 curve

. Aux. input

. EEG

aveform traces ..

ooooooooooooooo

oooooooooooooooo

play

1.2.3 Numerical data display

12 inch, electromagnetic deflection type
Non-fade, moving method or fix mode(all beds'
screen mode)

maximum 8 (all beds' data display mode screen)
25mm/sec +10%

3.92 sec.(8 beds' ECG screen)

8 sec.(4 beds' ECG screen)

6 sec. (individual bed's waveform screen)

2 steps

. HR, VPC rate, respiration rate
. BP1 (SYS/MEAN/DIA )

. BP2 (SYS/MEAN/DIA)

. BP3 (SYS or MEAN or DIA)
. BP4 (SYS or MEAN or DIA)
. T1, T2, deltaT, Tb

. ETCO2, tcPO2

, tcPCO2

. Sa02, ST Tlevel

1.2.4 Trendgraph

1) Items .....

2) Event marks

3) Trend time

oooooooooooooooo

ooooooooooooooo

oooooooooooooooo

HR, VPC rate, resp. rate, apnea(T), apnea(F),
BP1, 2, 3, 4(SYS/MEAN/DIA)

T1, T2, Tb

ETC02, tcP02, tcPC02, Sa02, ST level

Asystole, V.Fib., V.Tachy, VPC run, Couplet,
noise/off, mark from BSM, mark from CNS

8 + 1 hours, 24 + 1 hours
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1.2.5 Alarm function

1) Alarm items ..........

2) Alarm indication .....

3) Alarm suspension .....

4) Alarm recording ......

1.2.6 ECG sensitivity control ...

1.2.7 Respiration waveform

sensitivity control ...
1.2.8 BP waveform scale .....
1.2.9 Overview function .....

1.2.10 Remote funtion setting
of the bedside monitor

1.2.11 Bedside monitor file
transfer ... ..o,

1-4

ooooo

ooooo

;;;;;

ooooo

ooooo

ooooo

ooooo

ooooo

High/Low Timits;

Heart rate

Respiration rate
BP1/2/3/4 (SYS/MEAN/DIA)
T1/T2/deltaT/Tb

Sa0?

Others
Apnea time
Arrhythmias

Blinking of red alarm lamp
Alarm tone generation

Suspension of alarm tone for a specified time
of period

Automatic (available on/off control)

. x1 (10mm/mV), X0.5, x0.75, x1.5, x2, x4

x0.5, x1, x2, x4
Separated for P1 and P2/P3/P4 or common

Waveform screen display of outside continuous
monitoring beds

Alarm Timits
Personal setup items
VPC learn actrivation

Arrhythmia recall data
ST Tevel data
Hemodynamics 1list



1.2.12 Built-in recorder

1) Recording method .......... Thermal array recording

2) Number of channel ......... 1

3) Paper speed ....iiiiiiniann 25mm/sec.

4) Annotation printing ....... Bed ID, patient's name, time and date, reason of

recording activation, numerical value data, etc.

1.2.13 Others

Operating environmental conditions

1) Temperature ...cieeeevenan. 10- 40°C
2) Humidity +ovviiiiennnnnnnn. 30- 85%RH
3) Atmospheric pressure ...... 70- 106kPa

Storage environmental conditionds

1) Temperature .....civveennns -10- +60°C
2) Humidity cueveeneennennnnnan 15- 95%RH
3) Atmospheric pressure ...... 70- 106kPa

Power requirement

MU-820RA .t iiiirieiinennnennnnns AC 117V, 50/60Hz, 190VA

MU-820RJ teviernenrnnnannnnnns AC 110, 117, 125V, 50/60Hz, 190VA
MU-820RK viviieiiniiininnennn, AC 220, 230, 240V, 50/60Hz, 190VA
Safety

1) Withstanding voltage ...... AC1.5kV for one minute

2) Ground leakage current .... Less than 100uA
3) Chassis leakage current ... Less than 100uA

4) Safety standard ........... IEC601-1 Class I, type B
CSA (MU-820RA)

1.2.14 Dimensions and net weight

. MU-820RA/J/K .. 535W x 268H x 382D (mm), approx. 27kg
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1.3 Explanation of panel and controls

1.3.1 Front

([t

56 b

(E)

e

Lrmir 21t 1220 515!

© 0 8

1 Power switch ............ Pressing the key once turns the power on, pressing
again turns the power off.

2. Power indication lamp .... Lights up to indicate that power is on.
3. Multifunction keys ....... Change the functions according to the screen mode.

4. ERROR indication lamp .... Lights up to indicate an equipment error detected by
the built-in self-check system.

5. CALL indication lamp ..... Lights up when the nurse call signal comes from a
bedside monitor (telemetry monitor OEC-6201, OE-6301).

6. ALARM indication lamp .... Lights up when an alarm occurs.

7. SUSPEND key veeveneenrnnnn Used to suspend the alarm tone.

8. FREEZE key tevevuennennnns Used to freeze/release waveforms on the screen.
9. INDIV BED key viveveeenn.. Calls up an individual bed's screen.

10. ALL BEDS kKey veveeennnnnn Calls up the all beds screen.

1-6
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11. Bed select key

12.

13.
14.

15.
16.
17.

oooooooooo

Selects a bed.

Bed select
indication lamp ......... Lights up when the corresponding bed is being selected.
Record key ..eeeeeenn. .... Starts recording of the corresponding bed data.

Recording

indication Tamp

Recorder
REC/STOP key
PAPER EMPTY

ooooooooo

oooooooooooo

oooooooooooo

indication Tamp .........

Lights up when the recorder has been activated by the
corresponding record key and is recording the
corresponding bed's data.

Built-in l-channel thermal array recorder 50mm wide.

Starts and stops recording.

Blinks when the paper is gone and lights up when the
paper magazine is open.



18.
19.
20.

21.

22.
23.

24.

25.
26.

27.

1-8
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SELF CHECK key .
SYSTEM SETUP key
ALARM LIMITS key

VPC LEARN key ..

SETUP key ......
EXT REC key ....
EXT REC

indication Tamp
REC PATT key ...
REPORT key .....

REPORT printing
indication lamp

B

A

1
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/
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/
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ooooooooo

oooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

&

Calls up the self-check program.

Calls up the system setup screen,

Calls up the alarm limits screen for setting high/low
1imits and arrhythmia related items.

Used to relearn the dominant QRS complex of the
selected bed.

Calls up an individual bed's setup mode screen.
Controls start/stop of the externally connected
recorder.

Lights up while the external recorder is running.
Selects the waveform pattern for the external recorder.
Activates the external recorder to print the trend or

list format data.

Lights up while the external recorder is printing the
report.
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28. TREND key v.eeeeeenns .... Calls up the trendgraph screen.
29. ETC KBY veveeeeernnnnaans Calls up the ST level and hemodynamics 1ist screens.
30. ARRHY key ..oevveeunvnnn .. Calls up the arrhythmia recall screen.
31. OTHER BED key «evevvuenn. Calls up an unmanaged bed's waveform screen.
32. Brightness control
] I o] Controls screen brightness.
33. Alarm tone volume ....... Controls alarm tone volume.
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1.3.

34.
35.
36.

37.

38.

39.

40.
41.
42.
43.
44,

1-10

2 Rear

AC connector ....veeeeeens AC power source

Fuse holder ............. Fuse holder for a 2A or 4A time-lag fuse

Potential equalization _

terminal ....ieeeeiiennn . A terminal to equalize the electrical potential when
a number of units of medical equipment are used
simultaneously

RS-232C connector........ Connector for RS-232C communication with other equip-

ment

JJ-W connector .......... Connector for analog waveform input from the signal
exchanger

JJd-S connector..... ..., Connector for digital communication with the signal
exchanger

VIDEO connector ...... ... Connector for output to the external recorder

WS connector ...ceiiinnns Connector for output to the external recorder

PARALLEL connector ...... Connector for output parallel format data

SERIAL connector ....... . Connector for output serial format data

Keyboard interface

connector ....ceeiiennes Connector for the keyboard

° \m
—\ 77 A
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1.4 Composition

Central monitor main unit

MU-820RA

US-02608

MU-820RJ
MU-820RK

| UP-0262
UP-0265
—

| UP-0464
| UP-0511
| UP-0512

| QI-809P
(interface)

| UP-0539

| yM-003P
(CRT unity |

UP-02602

(with ROM) (without ROM)

UP-0507

UP-0372

| UP-0481
| CD-023P

| UP-03731

 UP-0482

| UP-0483
| UP-0564

| CD-022P
| UP-0315

| RG-712P

SC-001RA (MU-820RA)
| SC-001RJ (MU-820RJ)
SC-001RK (MU-820RK)

CPU board

CRTC board

Sound control board
AD board

REC CNTL board

REC DRV board

WS/I0 board

Mother board

CRT PWB board

MAIN PWB board
Operation board, main

Operation board, VR

Opeartion board, left

Operation board, bottom
Chassis
Regulator unit

Transformer unit

Recorder unit
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1.5 Component location

Index No. Model

1 UP-02602
2 UP-0262
3 UP-0464
4 UpP-0511
5 UP-0507
6 UP-0539
7 UP-0265
8 UpP-0512
9 VM-003P
10 UpP-0481
11 UP-0483
12 UP-0564
13 UP-0482
14 SC-001RA/J/K
15 UP-0315
16 RG712P

1-12

Dscription

CPU board

CRTC board

AD board

REC CNTL board
WS/I10 board

Mother board

Sound control board
REC DRV board

CRT unit

Operation board, main

Operation board, left
Operation board, bottom
Operation board, VR
Transformer unit
Regurator unit

Recorder unit




1.6 Explanation of system block

MU-820RA/J/K consists of the following blocks as shown on the next page.

1) CPU block (UP-02602)
Controls entire unit by the Micro Processing Unit (MPU) type 68000 mounted on the
UP-02602 CPU board. Controls include AD block, COM (communication) block, Sound

control block, operation block. Control of the built-in recorder and external
recorder is done via the Global Memory.

2) AD block (UP-0464)
A/D converts analog waveform signals from the JJ-810R/820RA/J/K signal exchanger

by the UP-0464 AD board. This A/D conversion is independent of the MPU on the
CPU board and is always done automatically.

3) RECORD/COM block (UP-0511, UP-0512, RG-712P)
Communication between the JJ-810R/820RA/J/K signal exchanger is done by the

UP-0511 REC CNTL board and RECORD block is composed of UP-0511 REC CNTL board and
UP-0512 REC DRV board.

4) DISPLY block (UP-0262, VM-003P)

UP-0262 CRTC board generates video signals of waveforms, graphics, and characters
for the display on the 12 inch vertical raster scanning CRT unit VM-003P.

5) POWER block (SC-001PA/J/K, UP-0315)

Supplies DC power voltages and an AC voltage to drive cooling fan.

<MU-820RA/J/K major board functions>

UP-0464 AD board ....... A/D conversion of analog waveforms from the signal
exchanger

UP-0511 REC CTRL board . Control of the built-in recerder under the control of
8085 Sub CPU

UP-0507 WS/I0 board

(QI-809P interface) .... Interface between the unit and WS-841RA/J/K external
thermal array recorder.
Control of parallel/serial Interface

UP-0512 REC DRV board .. Generation of regulated voltate for thermal head.

Generation of motor drive signal.
Sensing recorder status

B 1-13
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1.7 MU-820RA/J/K functional block diagram

P.C. ] E .. CPU X <:::::;
e~ SOUND
CRTU X <::::> x
AD
ECGIW x 16
| R = OPERATION
MDW x 16 G.
e A ::::::>
V7 . /DDMEM<
Jd - I
oy I vy ey M
810R
INDIV. WAVE REC CTRC
¥ /.
- T~ coum
“CoOMM
- CTRL <: :>
VIDEO QUT ()
L
REC DRU | soss ROM.
S TTT7 ] cPu RAM
777 i}
AL 3 A A G.
KEYBOARD ~ ) 1J EV MEM(i::::::>
' WAVE CHAR craL :
REG GEN. GEN. REG
x
gEni |
0l
Y 7V
BUIL IN
RECORDER Q:{ POWER
WS /10 x
r—*
DRV G.
WS-84 IR TR — K T K
REC MEM
A
EXTERNAL
RECORDER ~,
[
Qi/ V. U
PARALLEL| | SERIAL | |ROM. \/
I/F 1/F RAM
7 ]
2 DRV/REC= DRIVER/RECZIVER
PARALLEL 1/F. <L4/07/%{/ (KL X : SAME AS
BSM — 8500
SERIAL 1/F E
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1.8 signal flow
1.8.1 Analog waveform signal flow
1) Individual bed's waveforoms
Individual bed's waveform selected by the signal exchanger are transferred from
the REC CNTL board and by the AD board slected on/off of peak hold, multiplexed
and then A/D converted.
2) 16 beds' real time ECGIW signals
ECGIW waveforms from the 16 bedside monitors pass through the JJ without
amplification to the MU central monitor main unit and by the AD board they are
peak held, multiplexed and then A/D converted.
3) 16 beds' MDWs (delay ECG signals)
MDW waveforms from the 16 bedside montors pass through the JJ without amplifica-
tion to the MU central monitor main unit and by the AD board one of the 16 MDW
signals is selected and peak held, multiplexed and then A/D converted.
1.8.2 CRT display data signal flow
1) Waveforms
The formatted wave data on the DPU is converted to wave display data on the CPU
board. the wave display data is written into the WAVE RAM on the CRTC board and
displayed on the CRT screen through the video signal processor.
2) Graphics
The graphic display data is rwitten into the GRAPH RAM with the graphic display
controller (GDC) on the CRTC board and displayed on the CRT screen through the
video signal processor.
3) Characters

The character display data is directly written into the CHARACTER RAM on the CRTC
board and displayed on the CRT screen through the video signal processor.

1-16



1.8.3 CPU-CRT signal flow

CPU BOARD
CRTC BOARD
lL UP- 0262
' GDC
pPD 7220 L
\V4 \V4 @
CHARACTOR WAVE GRAPH
PROCESSOR PROCESSOR PROCESSOR
) (Y
———7 ‘s HS(:64KHZ)
vy U
OP BOARD ! ‘
UP-0482
y y
i
(X)
VIDEO -
i SIGNAL VS(260HZ)
PROCESSOR "”_—“”—
‘:ﬂﬂ_ﬂ
CRT UNIT CHECK SWITCH VIDEO HS VS
(SW201)
\ T Y
CRT UNIT
VM - 003P

BRIGHT ADJUSTOR

SCREEN ADJUSTOR
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1.8.4 Sound signal flow

v KEY SOUND '
SOUND s
GeENERATOR| AL SOUND —@ l\ J‘:Q:
L 2
N
HT SOUND .
AAN-
7 $ °3J1 UNITIAL OPENI/FOR ALARM SOUND MINIMAM LIMIT
<
UP-0265 -
SOUND CNTL J
OPERATION
]
UP-0482
SLEEP —  w S/W cNTL —— AL AsounD ON/OFF
HT
KEY
KE Y
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1.10 Power supply diagram
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2. Signal list

Symbol Description

CPU board circuit diagram page 1/16

Section 2

CLK 8M 8MHz system clock

XIPLO-2 Interrupt Priority Level 0-2

XBERR Buss Error

XRESET Reset

XHALT Halt

FCO-2 Interrupt encode signal of the MPC 68000
XAS Address Strobe 4

R/XW Read/Write signal HIGH: Read, LOW: Write
XUDS Upper Data Strobe

XLDS Lower Data Strobe

XDTACK Data Acknowledge

XVPA Valid Peripheral Address -

D00-D15 Data bus 0-15

A01-A23 Address bus 1-23

CPU board circuit diagram page 2/16

CLK 16M 16MHz clock

CLK 2M 2MHz clock

CLK 500K 500kHz clock

XASD Delayed Address Gate : o ,
XRDU Upper Byte Read control signal for ROMs & RAMs
XRDL Lower Byte Read control signal for ROMs & RAMs
XWRU Upper Byte Write control signal for SRAMs

XWRL Lower Byte Write control signal for SRAMs
XIORD Read control signal for SRAMs -

XIOWR Write control signal for SRAMs -

2-1



CPU board circuit diagram page 3/16

IACK Interrupt Acknowledge
VPP Terminal for writing into ROM
XROMOSL-

XROM3SL  ROMO Select- ROM3 Select
A01DO-A03D Address1-3 through D-type Flip-Flop (IC110)
XRAMOSL-

XRAM7SL  RAMO Select- RAM7 Select

XE2PSL EEPROM slect

XRTCSL Real Time Clock Select

XST/WTDS Status or Watch Dog Timer Strobe Select

X179SL 8279 Select

X151SL 71051 Select

X154SL 71054 Select

XDS/LEDS DIP Switchor LED Select

XI0 Gate control signal for I/0 port selection decoder
XRAM Gate control signal for SRAM selection decoder
XROM Gate control signal for ROM selection decoder
XEBUS System data Bus selct

CPU board circuit diagram page 4/16

XERESET External Reset (Negative logic)

XWTDSTB Watch Dog Strobe

XPDOWN Power Down sigal (geneteted in UP-0315)
WTDSTOP Watch Dog Stop

XWTDLAMP Watch Dog Lamp

ERESET External Reset

WTDERR Watch Dog timer Error

XINT1-XINT7  Interrupt 1-7

CPU board circuit diagram page 5/16
XIACK1-2 Interrupt Acknowledgel-2

CPU board circuit diagram page 6/16

1791RQ Interrupt Request signal from 8279 (IC176)
151RxRDY Receive Ready of 8251

151TxRDY Transmit Ready of 8251

1540UT2 71054 counter Qut 2

XI54ACK Acknowledge from 71054

16242STD Standard clock of Timer 6242

XI62ACK Acknowledge from 6242

INT10-INT17  Interrupt 10-17

XIACK10-

XIACK17 Interrupt Acknowledge 10-17

2-2



CPU board circuit diagram page 11/16

VB

XRTCSL
XE2PSL
XPWOWN

Batery Voltage

Select signal for Real Time Clock (IC169)
EEPRPM Select

Power Down (generated in UP-0260)

CPU board circuit diagram page 12/16

TxD
RTS
RxD
DSR
DTR

CTS
FG
SG

Transmit Data

71051 Request to Send (IC172)

Receive Data

71051 Data Set Ready signal (IC172)
71051 Data Transmit Ready signal (IC172)

71051 Clear To Send signal (IC172)
Frame Ground
Signal Ground

CPU board circuit diagram page 13/16

RLO-RL7
OUTAO-3
0UTBO-3
SLO-SL3
SHIFT

CNTL/STB

8279 Return Line 0-7
8279 Out data Tine AQ-A3
8279 Out data line BO-B3
8279 Scan Line 0-3

8279 Shift signal

8279 Control or Strobe

CPU board circuit diagram page 14/16

CEXT

Terminal of power backup capacitor

CPU board circuit diagram page 15/16

XDATAOO-
XDATAL6

XADDRO1-
XADDR23

System Data bus

System Address bu (negative logic)

CPU board circuit diagram page 16/16

XINT10-
XINT50
CLKSAMPL

XDTACKB
XASB

XUDSB
XLDSB
R/XWR

Interrupt 10-50

Timing Clock to synchronize wave data transfer (CPU-CRTC)
Data Acknowledge (system bus)

Address Strove (system bus)

Upper Data Strobe (system bus)
Lower Data Strobe (system bus)
Read/Write signal (system bus)



CRTC board circuit diagram page 1/11

XHS

XVS

XA1l7
XINT40-50

XHSYNC
XVSYNC
XCRTCS

Horixzontal synchronizing signal for IC401
Vertical synchronizing signal for IC401
Address-17 to generate control signals
Interrupt 40-50

Horizontal synchronizing signal for IC401
Vertical synchronizing signal for IC401
CRTC board select signal

CRTC board circuit diagram page 2/11

XFLD
2VS
INTRC
XWBLINK
XCRADTK

0El
RDCLK
WSEL1-3
HGATE
XWCE

XWOE
WA12
WAl4
WA131

Field signal

30Hz clock (approx. 30Hz)

Control signal to generate address signal for wave RAMs
Wave Blank signal

Character Data Transfer acknowledge signal

Wave OQutput Enable signal from wave composite
Address to Read Wave RAM

Select signal for 3 pcs. of Wave RAMs

Gae control signal for horizontal synchronization
Chip Enable signal for Wave RAMs

OQutput Enable sigal for Wave RAMs

Address terminal (A12) of 3 pcs. Wave RAMs
Address terminal (Al4) of 3 pcs. Wave RAMs
Address terminal (A13) of Wave RAM1 or Wave RAM3

CRTC board circuit diagram page 2/11

WA133
XWWE1-3
XWG1-3
XGDCWR
XCGDISP

XWDISP
XSTREG
XGDCRD

Address terminal (A13) opf Wave RAM3

Write Enable signal for Wave RAMs

Gate control signal for Wave RAM buffer IC407-1C409
Write control signal for GDC

Clock to latch Character/Graphic Display control signal

Wave Sisplay control signal for IC501
Register Start signal for addredd controller (IC401)
Read control signal for GDC

CRTC board circuit diagram page 3/11

GDO-GD15
BLANK
VSYNC

HREF
DCLK

2DCLK
XWE

Bit name of Graph Data (2 byte)
Blank signal on GDC for CRT sceeen
Vertical Synchronization signal

Hsync/Refresh GDC output
Dot Clock (64MHz)

32MHZ Clock
Graph data Write Enable signal



XO0E Output Enable signal for Graph RAM (I1C210-1C213)

XG Graph Gate control signal

X8M 8MHz clock (inverted 8M)

GLD Graph Load (positive Togic)

XGLD Graph Load (negative logic)

LRAS Latched RAS

WLD Timing control signal for Wave data Load
XBLNKD Delayed Blank signal

CRTC board circuit diagram page 4/11

HS Horizontal Synchronzation signal
XCRLD Character Data Load signal
VS Vertical Synchronization signal

CRTC board circuit diagram page 5/11

XRAS

GRDISP Control signal for Graphic Display (P/S converter)

GRAD Serial format Graphic Data for video signal

SL Control signal for Select address for display or access
QA-QE Clock for character control

CCo0-CC11 Address line for Character RAM

L1-L9 timing control signal from Counter (IC317)

CRTC board circuit diagram page 7/11

CHLD Control signal for serial Character Data Load
XCOE Character Qutput Enable signal

XCWE Character Write Enable signal

XCG Character Gate control signal

CAB Gate control signal for Character data

QC 4MHz clock for Character control

RV Reverse control signal for character

BL Blink control singal for character

HT Half Tone control signal fo rcharacter

CRTC board circuit diagram page 8/11

CHO-CH7 Parallel format Character data

CDO-CD15 Data line for Character RAM

CA3-CAl4 Address line for Character generator ROM
CB12-CB15 Data for Character attribute control

CRTC board circuit diagram page 9/11

WD11-WD28 Wave Data line for wave composite (IC501)

2-5



CRTC board circuit diagram page 10/11

WH Serial format Wave data with normal (High) intensity
WL Serial format Wave data with Low intensity

CRTC board circuit diagram page 11/11

BRITE Intensity level from Brightness control on UP-0482
GRAD Serial format Graphic Data for video signal
VIDEOQ Video signal for CRT unit

Operation board circuit diagram page 1/1

LPTSW1-4 Left patient switchl-4

RPTSW1-4 Right patient switchl-4

LOSSW1-4 Left record switchl-4

ROSSW1-4 Right record switchl-4

XLOS1-4 Left record LED drive signall-4
XR0OS1-4 Right record LED drive signall-4
XLAL1-4 Left alarm LED drive signall-4
XRAL1-4 Right alarm LED drive signall-4
XLPT1-4 Left patient LED drive sgnall-4
XRPT1-4 Right patiet LED drive signall-4

AD board circuit diagram pages 1/19 - 12/19

Wl- W28 Waveforml-28 after filter

MDW1-16 Delayed ECG1-16

W1A-W25A Switch 1inel-25 to discharge capacitor of peak hold circuit
W1B-W258B Switch 1inel-25 to discharge capacitor of peak hold circuit
PW1-PW25 Waveform 1-25 after peak hold circuit

AD board circuit diagram page 13/19

XDPSEL Chip select signal of dual port RAM (IC801, IC802)
XCNRD Read signal of IC803
XTOWR Write signal of IC804 output port

AD board circuit diagram page 14/19

64K 64kHZ clock
32K 32kHz clock
28K 28kHz clock
8K 8KHz clock
MAO-MA10 Divided clock signals of 16kHz (Ex. MAO;4kHz)
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A/DC
XADWR
S/XH

R/XC
SMAA-SMAD

LMAO-LMA2

AD board circuit

P2-P6

M2-M6

SEL1-SEL3
LMAO-LMA2

AD board circuit

+5VREF
-5VREF

AD board circuit

DBO-DB11
X
PO

Symbol of A/D convert Control signals

Write signal to A/D converter

Sapmle/Hold signal to A/D converter

Read/Convert signal to A/D converter

Switch signalA-D to discharge capacitor of pelk hold circuit

Switch signal0-2 to discharge capacitor of peak hold circuit

diagram page 16/19

MDW1-MDW16

Level shifted signal of P2-P6
Multiplexer control singall-3
Multiplexer control signal0-2

diagram page 17/19

+5V reference voltage

-5V reference voltage

diagram page 18/19

Data bus between A/D and dual port RAM

Time shared output signals of PW1-PW25
Synchronization signal XHT

WS/I0 board circuit diagram page 1/6

A0-A23
D0-D15
XCS2
XCS1
XCSO

XCS3
XCS4
XCS5
CS
IORST

Address bus A0-A23 inside WS/I0 board

Data bus DO-D15 inside WS/I0 board

Chip select signal of IC301 (uPD72001C)

Right port chip select signal of IC401 (MB8421)
Chipselect signal of I1C201 (uPD71055C)

Chip select signal of IC201, IC211 (27C512)
Chip select signal of I1C212, IC213 (62256)
Chip select signal of IC214, IC215 (62256)
Chip select signal of IC307 (assert)
Reversed XIORST signal

WS/I0 board circuit diagram page 2/6

XROL

XRDU
XWRL

XWRU

Lower byte read signal

Upper byte read signal
Lower byte write signal

Upper byte write signal
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WS/I0 board circuit diagram page 3/6

DATAO-7
XSTROBE
XACK
BUSY

PE

XERROR
SELECT
XRST

Data bus for parallel printing
Strobe signal for printer
Acknowledge sigal of printer
Busy signal of printer

Paper Empty signal of printer

Error signal of printer
On-Tine command signal
Reset signal line of WS printer

WS/I0 board circuit diagram page 4/6

XBUSY
TxDA
RxDA
RTSA
CTSA

DCDA

Right port Busy signal of IC401 (MB8421)
Transmit 1ine of serial data

Receive line of serial data

Request To Send signal line

Clear To Send signal line

Data Carrier Detect sigal line

WS/I0 board circuit diagram page 5/6

AOL-A10L
XRAMC
XMEMR
XCOMW
XBUSY

XINT
XRESET
+12V
-12v

Left port Address bus of IC401 (MB8421)
Left port Chip select signal of IC401 (MB8421)
Left port Read signal of IC401 (MB8421)
Left port Write signal of IC401 (BM8421)
Left port Busy signal of IC401 (MB8421)

Left port Interrupt signal of IC401 (MB8421)
Reversed XRST signal

+12V power voltage

-12V power voltage

REC CNTL board circuit diagram page 1/8

XDPSEL
XCOMRD
XCOMWR
XIORST
XRD

XWR

XBUSYR
8M

2-8

Dual Port select signal

Communication controller Read signal
Communication controller Write signal
Reset signal from main CPU to IO
Read signal

Write signal
Busy signal from right dual port
8MHz clock signal



REC CNTL board circuit diagram page 2/8

TxD Transmit Data signal for keyboard

RxD Receive Data signal for keyboard

XRTY Retry signal for keyboard

XDSR Data Set Ready signal for keyboard
XRDY Ready signal for key board

XA/B New/01d comunication signal switch signal
A/XM Address/Message signal

ENABLE New communication system Enable signal
XHSCLR hand Shake Clear signal

XERST Reset signal to slave CPU

XRST Reset signal to keyboard

RD Receive Data Tline

RD RET Receive Data Return Tine

XBUSY2 Busy2 line

XBUSY2 RET Busy2 Return line

XBUSY1 Busyl line
XBUSY1 RET Busyl Return line

REC CNTL board circuit diagram page 3/8

RST7.5 Reset7.4 to 8085

XDPINT Interrupt signal from dual Port RAM
DMAWAIT Print signal

XCS Symbol of Chip Select signals
XBUSYL Busy signal from left dual port
XRAM1-2 Chip Select signal 1-2 of RAM
XDPRAM Chip Select signal of Dual Port RAMN
XIRAM Chip Select signal of print RAM
XSEL1-2 Chip Select signal 1-2 of I/0
XTIM1-2 Chip Select signal 1-2 of uPD71054
D0S-D7S Data bus of Sub CPU (8085)

A0S-A15S Address bu of Sub CPU (8085)

S0D Serial Out Data of Sub CPU (8085)
XSRD Read signal of Sub CPU (8085)

XSWR Wtite signal of Sub CPU (8085)
I0/XM I/0 or Memory select signal

REC CNTL board circuit diagram page 4/8

TC Terminal count signal

ouUTOo Count output sinal of uPD71054 (original of entire system timing)
XRST7.5 Interrupt sigal to Sub CPU (8085)

QA Couter output signal

XSHIFT Shift clock sigal of record data

XQA Reversed QA signal



DMACLK Clock signal for DMA

XSRLD Load signal of Shift Register

XDMAWAIT Wait signal to 8085 at DMA operation

DMAWAIT Reversed XDMAWAIT signal

XYO0 RCLK of Shift register with latch

ADCLK Clock signal for A/D (500kHz)

XSTB Strobe signal to thermal head

Gl Gate signal for OUTO signal generation by uPD71054
2M 2MHz clock

REC CNTL board circuit diagram page 5/8

VTEMP Thermal head temperature signal

EOC End Of Conversion signal of A/D conveter
REC CNTL board circuit diagram page 6/8

DATA Data for thermal head

DW1-DW2 Wave Datal-2

REC CNTL board circuit diagram page 7/8

BSTPSW Record Switch signal

MK Mark detect signal

XOPN Magazine Open detect signal

XPE Paper Empty detect signal

ENB Thermal head Enable signal

XSTART Record Start signal

XSPD25 Paper Speed 25, 50mm/sec select signal

REC CNTL board circuit diagram page 8/8

XHS Horizontal Synchronization signal

XVS Vertical Synchronization signal

VIDEQ Video signal

+21VP +21V output voltage protected by resistor
-21VP -21V output voltage protected by resistor

REC DRV board circuit diagram page 1/4

S+5 +5V voltage for revolution sensing circuit
SEN Revolution sensing singal

PCNT Revolution Control Pulse

PLED Drive signal for Paper detect LED

MLED Drive signal for Mark detec LED
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PAPER
TOP

SW
SPD25
XSTART

STPSW
BSTPSW
XPE
XLED
MK

XOPN
XREC
VTH

Paper detect signal

Mark on paper detect signal (Top Of File)
Magazine open Switch sigal

25mm/sec paper feed Speed signal

Recorder Start signal

Stop Switch signal

REC/STOP Switch signal

Paper Empty detect signal

Drive signal ofpaper empty indicator LED
Mark detect signal

Magazine Open detect signal
Record ready signal
Thermal head power voltage

REC DRV board circuit diagram page 2/4

ETH
M+
M-
XRST
XRDY

RxD
TxD
XDSR

Thermal head ground

Plus terminal of DC motor
Minus terminal of DC motor
Keyboard Reset signal
Ready signal for keyboard

Reveive Data signal for keyboard
Transmit Data signal for keyboard
Data Set Ready signal

REC DRV board circuit diagram page 3/4

XSTB
ENB

DATA
XSHIFT
TH1-TH2
HSTB
XHENB

XSIN
CLK
VDD
VTEMP

Strobe signal for thermal head
Enable signal for thermal head

Data for thermal head

Shift clock signal for thermal head
Thermistor resistancel-2

Buffed XSTB signal

Buffed ENB signal

Buffed DATA signal
Buffed SHIFT signal
+5V thernmal head power voltage
Thermal head temperature signal
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Section 3

3. Circuit descriptions
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3.1 US-0260B CPU board
3.1.3 MPU/ROM/RAM cirucit

IC101 1C144-1C151
MIPU
68000
201 .___—> ROM ( >DOO-D15
-A15 /
oag|, | |
-D15(&
IC152-1C167
XWRL, XWRU
XRDL, XRDU »
XROMOSL
‘XrRom3sL ——— > RAM (
XRAMOSL
“XRAM7SL ’

The Micro Processor unit MPU(IC101, 68000) accesses RMs (IC-144-151) or RAMs (IC152-
167) as follows:

[ROM ACCESS TIMING CHART]

4 5 6 70
v A A A L ()

A01-A23 —< ADDRESS D

XAS
XUDS
XLDS \
XROMOSL

-ROM3SL \

\
XRDL

4/r_______.
XRDU —'———"\ h
#/r_______

XDTACK

D00-D15 DATA
€ Yo P

The ROM provides 512kbyte memoty and 200ns access time. The total memory capacity of
the ROMs (IC144-151) is 256kwords. '
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[RAM ACCESS TIMING CHART]

01 23456 7012345867890
(8MHz)

ao1-a23 > aporess > ADDRESS

XLDS —_\ / \

XRAMOSL

-XRAM3SL™ /S
I

XRDL

XRDU——_\—_/

XWRL
XWRU

OTAK T\ T\
D00-015 ———— {READ DATA WRITEDATA  >—

Max
100ns

lf— READ CYCLE #{4 WRITE CYCLE —-)]

:
|
PE

s

The RAM provides 256kbyte memory and 100ns access time. The RAMs (IC152-159) of
which the total capacity is 128kwords, are actually mounted. The RAMs (IC160-16Z),
of which the cadditional capacitry is 128kwords, can be mounted in memory expansion.
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3.1.2 Timing control circuit

> CLK16M
> CLK8M
X101
IC105
16ViHz 1C102 . CLK2M
0osc 172 ™ (C106-1 " CLK500
COUNTER 1 X > XBERR
1Q106-2-108
1C104 XRDU
XRDL
XWRU
= > >
COUNTER DECODER XWRL
XIORD
XIOWR
1C109
XROM -
X10 Ny DI—ACK .
XRAM N GENE- — XDTACK
XIACK1 RATOR
XIACK?2

The above circuit generates clock signals, Read/Write control signals, and Data
Trasnfer Acknowledge signals. Moreover, the circuit provides a Bus Eror Detector

(IC105, 106-1).

[Bus Error Detector]

The detector informs the MPU (IC1010) on this board of any trouble found in the bus
cycle during an execution. If Address Strobe signal XAS is not negated on Counter
(1C105-2) within 16usec due to the following condition, Buss Error signal XBERR is
outputted to the MPU through the IC106-1.

DTACK signal is not asserted.
VPA signal is not asserted.

l{» 2usec H
cu<soor<_lo ERERERE L_l13 L4 | 15
XAS _\
1C105-Qp
XBERR
<«—— MAX 16usec aprx —>
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3.1.3 Address decoding Circuit

IC112

A16-A18 >11101 | DECODER f—> XROMASL

XRAMOSL

XRAM7SL
IC110 IC113,114

: XEEPSL
A01-AC3 XRTCSL

A16-A18 ——| LATCH >| DECODER |———> XST/WTDS
DAG > XI79SL
XIS1SL
X1545L

XDS/LEDS

IC111,115-1

- X10
A])?A§23 —>| DECODER - > XRAM
XROM

Address signals A01-03 and Al6-21 are decoded by the following decoders:
IC112 generates ROM selection signals XROMOSL-XROM3SL.
IC113 generates RAM selection signals XRAMOSL-XRAM37L.
IC114 generates the other I/0 chip selction signals.

IC111 generates the above gate control signals, X10, XRAM, or AROM, which are ele-
ments ofthe XDACK signal.



3.1.4 Reset/Watch Dog Timer/Power Down detector circuit

XERESET » (T)
PR N
1181 Q » ERESET
o » WTDERR
—
1C117-1 1C118-2 IC117-2

XWTDSTB da xob ck Q _D}C A XQ XINT7
+iV —eLr XQp—
' CLR XHALT
3 IC116 XRESET
Lc S| XRpD—A I
XPDOWN > ——CJRI

SW1O1\Q WTDSTOP»—

1) Reset circuit

When external reset signal XRESET is asserted by pressing the SELF CHECK key on the
operation panel, the following signals are generated:

The output (Q) on External Reset Satatus Flip/Flop (IC118-1) is set to high, asser-
tion of ERESET sigal.

Interrupt request signal to MPU (IC101), XINT7 is asserted for 50usec.

Reset signal to MPU (IC101), XRESET (XHALT) is asserted for 50usec after 1Qusec
delay from XINT7 assertion.

2) Watch Dog Timer circuit

XWTDSTB \_/ L_/ L

1IC117-1 \ /
XQ - e— 1 —
XINT7 \
g
t1 = R101 X C103 = approx. 2sec t2

t2 = (RA109-5) X C104 = 47psec
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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 charged to high since IC117-1 dose not
receiver 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 50usec.

XRESET (XHALT) signal is asserted for 50usec after 1lOusec delay from XINT 7
assertion.

3) Power Down detection circuit

Vv
+5V Povger A

D
3.5V /‘

RESET signal

(The output voltage
is undefined.)

>t

E'S

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

If the +5V power charges to 4.8V or less in Power Down signal, XPDOWN is set to low
and Power Down detector (IC116) generates reset signal (active-low) ro IC118-1 & 2
until 200msec passes after the +5V power returns to 4.8V.

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

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

When the switch (SW101) is turned on, SW101 functions as XPDOWN signal is inputted
since the reset input (RI) on ICl16 is active-Tow.
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3.1.5 Interrupt control circuit

IC101
IC123 MPU68000
le o2 0007
DE ¢ AS 1C127 XINT4
e W e B
VPA  IPL3 t——— XinT2
1C132
143 RaROY N 1C130 IC131 -
IS1TXRDY Qlacka k XINT2 J—> GATE |—
e — M LATCH |— en F
) e sy
IC140 141 4l B
INT10-17 XINT1
S - Lares o en | IC142 )
XRESET 1725, 129 % GATE
IC136-139 XIACK1 aaack
IC143
) DE —j XIACK10-17

(DE: Decoder)
(EN: Encoder)

The interrupt request signals are divided into Auto-vectored interrupt and Vectored
interrput while being divided into seven levels according to the fllowing table.

Level-7 provides the highest priority.
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Table of interrupts

Prioity | Vector No. | Intrerrupt Explanation Generated in
7 Auto XPDOWN Power down
WTDERR Watch dog error CPU board
XERESET External reset
6 No use
5 No use
4 Auto INT40 CRT frame CRTC board
Sync (lémsec)
3 Auto INT30 Communication REC CNTL board
2 4D 16242ST Real time (lsec)
4C 15400T2 710540UT2 (1Omsec
4B 151TxRDY RS232C TxRDY CPU board
4A 151RxRDY RS232C RxRDY
49 1791RQ key-in
1 47 INT17 HS REC CNTL board
46 INT16 A/D AD board
45 INT15 INTR REC CNTL board
44 INT14 Global memory REC CNTL board
43 INT13 Keyboard REC CNTL board

1) 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 IPLO-2
on the MPU through Interrupt Latch (IC125) or Priority Encoder (IC127).

The IC 125 latches the INT4 signal by triggering the positive-going edge of the
signal and resets th output with XRESET or Interrupt Acknowledge signal IACK.

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

The IC122-1, IC123 and 1C-122-2 generate Interrupt Acknowledge signals IACK and
XIACK1/2 and Auto-vector recognition signal XVPA.

2) Vectored Interrupt

The interrupt is processed by acquiring a vector number from the others by the MPU.
The interrupt level signal XINT1 or XINT2 is inputteed to IPLO-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, IC130/140, IC131/141 and Gate
(IC132/142).
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The AND (IC122-1) and Decoder (IC123, 133/143) generate interrupt acknowledge
signals. The interrupt latch (IC129, 136-139) resets the output by triggering the
positive-going edge of the XRESET signal or each interrupt acknowledge signal.

The 1C132/142 generates the vector number according to an interrput request signal
and then the vector number is aguired by the MPU.

3.1.6 Real Time Clock (RTC)/Battery/EEPROM

1C169

1C168-3

Cst

IC170

OE

+
g
|,
@

o
o
=

IC152-167

* Voo
108 '
CE
éSuper-capacitor :

i i(mounted on UP-05394)
1) RTC Lomomeams i ’

Vmm

1
i
Flwww
")
!
)

i

The real time clock IC (IC169) can be read or written by the MPU from second to
year. 1C169 provides four data 1ijnes, four address lines, three control Tines and
two lines of chip select signal for comunication with the MPU.

2) Battery & Super-capacitor

The lithium battery (BAT101) provides a backup function to prevent a data break in
1C169 due to a power failure. The BAT101 supplies the IC169 through D101 with the
+3V power instead of the +5V power when the +5V power is lower than the battery
power. the super-capacitor (C101, 102) mounted on the mother board (UP-0539) 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 +5V power when the +5V power is lower than the charged power. When the +5V
power starts to drop, the transistor (Ql0l) reaches cut-off condition and NAND IC
(1C168-3) outputs low (0OV) through IC168-1, 2. therefore, IC169, I1C152-167 and
IC170 work as follows:

1C169: The write mode is disabled since chip enable terminal CS1 is set to Low,
Nagation. )
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IC152-167: The write mode is disabled since chip enable terminal CE is set to

High, negation

.

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

3) EEPROM

The Electrically Eraseable Programmable ROM (IC170), X2816A, provides 2kbyte memory
capacity and 300nsec access time.

3.1.7 RS232C Control circuit

4- —
C174-2 >TxD

1C172

ya
DATA BU S(V

| e

1S1TxRD Y-

IS1RXRD Y-€—

D0-D7

RTS
TxD
TxRDY
RxRDY

TxC o4

RxD
RxC
DSR
DTR

as
CLK

EDéC 174-3 ~RTS

c,<11c17'5-1 RxD

0410 75-3 DSR

—> DTR

XISiSL

04—
D¢
-
CTS o+
>

CLK8M

1C173

X154sL —> CS

1540UT2

CLK500K

CLK SAMPLE, 54CLK]1
CLK8M

1) Serial Interface Controller (IC172) uPD71051C
The followiing items are controlled by software:

Baud rate; 1200, 2400 or 9600 bits/sec

Data length; 7 or 8 bits

AN

A 00-07

CLK
GATEO
ouT0
CLK1
GATE1
CLK2
GATE2
ouT2

Number of stop bit; 1 or 2 bits

Operation mode; Synchronous or Asynchronous mode

Parity bit; Even or 0dd

iC174-4
041(:175-2 15
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[Transmit operation]

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

[Receive operation]

When a serial data is received at Receive Data termianl RxD, the data is converted
in 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 of the MPU.

2) Programmable Intermal Timer (IC173), uPD71054C

The IC173 consists of three sets of 16-bit counters controlled by software. The
IC173 is used for the following purposes:

To control baud rate for RS232C communication,

To generate periodic interrupt to the MPU (1Omsec interval),

To synchronize data transfer timing with wave display timing on CRTC board
(UP-0262) by counting 8msec interval clock, 154CLK1.

3.1.8 Key/Sound Control circuit
' f——¢vw——>+5V

RLO-RL7
IC176
> RLo-RL7  A0A3 >~ AO-A3
DATA aus<__; 0007 80-B3 — B0-B3
CLK8M ——>| 1k SLO-SL3 > SLO-SL3
AQT ——> :ngN IRQ > 179IRQ
RESET —> XCS — XI795L

The keyboard/Display controller (IC176) 8279 controls the UP-0265 sound control
board and UP-0481, UP-0483, and UP-0564 operation boards.

The opearation mode is controlled by sofware. In MU-820RA/J/K, the opeartion mode
is fixed to Decode, Scan, and Sensor Matrix mode.

Scan lines SLO-SL3 are outputted to scan key switches on the UP-0481/0483/0564.
Moreover, SLO-SL2 are branched to latch BO-B3 signals on the UP-0481.

Return lines RLO-RL7 are inputted to inform the MPU of each key switch status on

the UP-0481. Output signals AO-A3 are outputted to control LEDs on the UP-0481.
Qutput signals BO-B3 are outputted to generate each sound on the UP-0265.
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3.2 UP-0262 CRTC board
3.2.1 General
The CRTC board consists of the following circuits:

1) Buffer circuit
The circuit is composed of a buffer for the system bus.

2) Decoder circuit
The circuit generates signals to select each IC and to control Wave RAMs.

3) Graph Processing circuit

3-1) Graph Timing-1/2 circuit
The circuit generates sweep signals and control signals for the Graph circuit
with the Graphic Display Conroller (GDC).

3-2) Graph circuit
The circuit generates grapic display data (serial data) for Graphic display on
CRT.

4) Character Processiing circuit

4-1) Char.-1 circuit
The circuit selects addresses (Display address or System address to be accessed
by the MPU on CPU board).

4-2) Char.-2 circuit
The circuit generates control signals for Char.-3 circuit.

4-3) Char.-3 circuit
The circuit generates character display data (serial data) according to data in
the Character RAM.

5) Wave Processing circuit

5-1) Wave-1 circuit
The circuit selects address (Display address or System address).

5-2) Wave-2 circuit
The circuit generates wave display data (serial data) accrding to data in Wave
RAM. '

6) Video Signal Processing circuit
The circuit generates Video signal by mixing the graphic display data, character
display data, and wave display data.
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3.2.2 Graph Processing circuit

1C221/222
GDO0-GD15
— sur
1C201
INTERNAL DATA BUS 4 —)
D8 AD
D0-D7 1C208/209 1C210-213 | 1C216/217
GDC RAM

L

| 4
2CLK RAS| GDO-GD15 ten Pla o
8

M XRAS
XG XOE LD
XOE XWE DCLK
_1 []l_ TIMING

CONTROLLER

The circuit provides Bitmap Graphics to store the bits according to each display
dot (pixel). The operation cycle consists of Display cylce and Read/Modify/Write
cycle. In the Display cylcle, the circuit reads graphic data on the Graphic RAM
(IC210-213) under control of the GDC (IC201) and converts the graphic data (paraliel
data) to graphic display data (serial data) with the Shift Register (IC216/217).

In the Read/Modify/Write cycle, the circuit reads/modifies/writes the graphic data
on the Graph RAM unde control of the GDC with Command & Parameter transferred from
the MPU on the CPU board to the GDC.

The Graphic Display Controller (GDC) provides the following functions:

1) DISPLAY
To calculate the address for display on CRT and read out the graphic data after
transfering the calculated address to Graph RAM.

2) READ/MODIFY/WRITE Preprocessing

To calculate the address for the process according to Command & Parameter from
the MPU.

3) READ/MODIFY/WRITE Execution

To read/modify/write the graphic data after transfering the calculated address to
Graph RAM.

4) Synchronizing Signal Generation (VSYNC/BLANK/HREF)

To generate the synchronizing signals for display to be XHS/XVS signals and to
control the timing of the display cycle or Read/Modify/Write cycle.
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a) Display cycle

The timing chart is shown below. The operation cycle needs 2 clocks (D1 and D2)
of 2XCCLK in the 2 clocks, 16 dots are displayed on the CRT.

The GDC (IC201) outputs an address for the cycle to the Graph RAM through the

Address/Data bus line (GDO-GD15). The display address is latched by IC208/209
with the Row Address Strobe (R.A.S.) signal. The latched address specifies a
graphic data on the Graph RAM. The graphic data is acquired by the Shift Register
((IC216/217) synchronized with the Load sigal GLD. The acquired daa is converted
to graphic display data (serial data) GRAD by the Shift Resister.

125ns 125ns
l—-— DI ——-‘«—02 ——1

2XCCLK | | [ | | r——_l____ (8 MHz)
xras [ ] [ L

A0 0~y —{aooReEsS {ADCRESS)-

LATCHED AT

NE X LATCHED ADDR X
DATA X DATA

GLD MAX lOOn‘s ﬂ

15.6 nsec
DCLK o o o ____ e
(64MHZ)

GRAD 4)(
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b) Read/Modify/Write cycle

The timing chart is shown below.

The operation cylce needs 4 clocks (E1l to E4) of
2XCCLK.

The GDC (IC201) outputs an address for the cycle to the Graph RAM through the
Address/Data bus line (GD0-GD15). The GDC outputs an XRAS signal to latch the
address and an XDBIN signal to transfer the data on the address to the Address/
Data bus line synchronously. The GDC acquires the data at a middle point in the

XDBIN signal during low level and modifies the data and writes the modified data
into the Graph RAM with an XWE signal.

When the modification is needed, the GDC writes the same data into the Graph RAM
as the readout data.

125ns 125 ns 125ns 125ns
I«— El—*T*—EZ —~T+—E3 i E4 r~
oo T LT LT L L e
XRAS ___f——_1 4}“"“'
st — ADDRESS  )—DATA (from RAM)—(DATAl0 RAM) }——
SR T C
XDBIN ‘ l
XWE L_______—r'_"
X0E : | ]
. I e N
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3.2.3 Character Processing circuit

1C303-305/317 308310
XCRALD - 1C306/307 ic311312 1C@318319 43221323
___; ’ 8 RAM ROM H
LAT |
2DCLK SELE _-) __} _’ S/R—>
COUNTER cor Y A o] -CH A D
A -~ -~
INTERNAL ADDRESS 3US XCOE
1-412) -_ y
@ IC301/302|y cwve Qc ggé?x
BUF
I <+
INTERNAL DATA 8US
(00-015) Y
St |cas
R/X W R CHARACTOR
"TCONTROLLER

The circuit transfers character display data to the CRT unit (VM-003P) by reading
out character bit patterns stored in the Character Generator ROM (C.G.ROM),
1C318/319 according to character code data written into the Character RAM (I1C306/307).

One code data (2 bytes) is related on one character (20 lines x 32 dots). The code
data is directly written into the RAM by the MPU on the CPU board. The operation
cycle consists of a Display cycie and Read/Modify/Write cycle. the timing chart is
shown in the next page.

1) Display cycle

The counter ((IC317/303-305) generates an address for display on the CRT. The
address specifies a character code on the Character RAM. The character code is
transferred to the CGROM as the address through the Latch (IC311/312). The CGROM
outputs a character pattern data according to the character code. The character
pattern data (parallel data) is converted to the character display data (serial
data) by the Shift Register (I1C322/323) synchronized with the Load signal CHLD.

2) Read/Write cycle

The address specified by the MPU board is transferred to the Character RAM every
5 clocks of 2DCLK through the Selector (IC308-310). The character code data is
transferred through the Buffer (IC301/302).

The buffer is desabled to transfer the character code data from the MPU to the
Character RAM during the Display cycle.
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i
20CLK {
o 1 2 3

IC 303-Qa

IC 303-Qo

IC 3C3-RCO

Ic31e-1Q

XG

IC319-1I

XCWE

CHARA RAM
DATA

>
O
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O
1>
o

CHL?D

15€.28ns

i

4 5 6 7 8 9 0 1

DISP —eiw—WRITE —e—se— DI|SP

2 3

1

The Characier code--8it assignment table is shown as follows:

Bit Assignment svmbol ]
CD 8us| CARCE Bus ymbo Function
CcD15S CB15 HL ATTRLL Half Tone (1: Active, 0: inactive)
CcD14 CB14 BL Blink (1: Active, 0: Inactive)
BUTE ) )
cD13 CB13 RV Reverse (1:Active, 0: Inactive)
CD12 CB12 No use
CD11 CA14 c11 A
CD10 CA13 C10
CDO09 CA12 C0s
cDos8 CA11 co8
CcDQ7 CA10 co7
CD06 CAQ9 C06 Character Code for CGROM
CDO5 CAQ08 C05
CD04 CAQ7 co4
CDQ03 CAQ6 C03
CD02 CAO0S co2
CDO1 CAO04 CO1
CD00 CA03 C00 \




3.2.4 MWave Processing circuit

1C402 1C501 1C505/506
RAM WH1-4

IC401

INTERNAL ADDRESS 8US i

ADDRESS

INTERNAL DATA BUS ’ CONTROLLER SR

WAVE > Wi
COMPOSITE |\ 1.4

A D

1C407

AUFFER

1C403
RAM

L OE1
RDCLK
HGATE

XWDISP
XBLNKD

A D

1C408

BUFFER

1C404
RAM

%11
L

»

A D

1C409

lBUFFER

L1

The circuit provides 2 custom ICs an Address Controller (IC401) and Waveform
Composite (IC501), to display the waveform on the raster scan CRT.

The 1C401 generates display timing and transfers a specified address to the Wave
RAMs (I1C402-0404). The Wave RAMs I1C402, IC403, and IC404 acquire the wave data for
Channel-1 & 2, Channel-3 & 4, and Channel-5 & 6 respectively. The wave data are
transferred to the IC501 to convert to raster data. The IC501 generates the raster
data for Standard intensity (WH1-4) and Low intensity (WL1-4) while receiving Wave
ON/OFF data and Intensity Control data. The raster data, WH1-4 and WL1-4, are
converted to Serial data, Standard intensity data signal (WH) and Low intensity
data signal (WL), by the Shift Register (IC505/506) synchronized with the Load
signal (WLD) respectively.
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An Address specified by the MPU on the CPU board is transferred to the Wave RAMs
through the IC401. A wave data is transferred thorugh the Buffer (I1C407-409).
When a wave data is read out to the IC501 synchronized with the Horizontal
Synchronizing signal (XHS), access from the MPU 68000 to the Wave RAM is negated.

17 91 1H

wave set | [ \

awmsos | /

ewe TUUUUUUUUUUUY UL U UUUU UL
pTACK \ / T

READ WRITE

O
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3.2.5 Video Signal Processing circuit

Q601 R606
T T e LEVEL }——eo——> INTEN;ET’(
i SHIFTER COI‘}‘FRJOELER

l —_J

l WH R607/610

L e Q02:605
| LEZ? :

T L[
e ’ yos R608 MIX |—> VIDEO
D0-D7 LATCH | ] *——> 'NTENEUY __[__—+

GRAD — CONTROLLER )

R609/612/614

L INTENSITY
- LEVEL
ATTRIBUTE CONTROLLER

C(H ——M ADDER |———

ky T ice0a-1 __1C603
BL
Siis?  counter

HT

XCGDIS?
- 1CB05

-~

The circuit generates a Video signal from each serial display data. The Intensity
Level Controller controls intensity of the signals GRAD, CH, WH, and WL.

The Level Shifter (Q60l) sets the Video signal amplitude with the Screen Brightness
Control (from the front panel) signal and Sleep Control signal.

When the VM-003P CRT unit is used in the BSN-8500A/J/K bedside monitors and when
the SLEEP ON/OFF key is set to "ON", the intensity level becomes inaccessible to
the Screen Brightness Control on th the front panel.

The Mixer (Q602-605) generates a Video signal to the CRT unit (VM-003P) by mixing
each intensity controlled display signal.
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Concerning Character display data CH, this circuit provides the following circuit:

[Blink Interval circuit]

Mo
2Qa
e — 1 L L

J 2752¢
Cs04-1
B L
|

4— 1.07sec —

Blink interval (BL1l) is fixed through the counter (IC603) by counting XVS signal.

[Character Attribute Adder circuit]

The following character attritude is set by combination of three attribute
signals, RV, BL, and BLI.

RV | BL | BLI FUNCTION
8 8 ? I Standard Indication
1 g ? I Reverse Indication
8 : ? T Standard Blinking Indication
- ag
1 110 |~ s I C 1
1 1 1 | Reverse Blinking Indication 1 0: Low fevel i
v ‘ i 1: Highlevel !
Limimemimemems J

The other attribute signal HT is applied to the Intensity Level Controller next to
the Attribute Adder.
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3.3 VM-003P CRT unit
3.3.1 General

[Front View]

AAAA b A Y-axis (Horizontal Deflection)

.............

X-axis (Vertical Deflection)
< CRT DISPLAY >

The CRT unit provides Lengthwise (Y-axisward) Raster full scanning method as shown
in the above figure. The CRT unit consists of the following circuits:

1) Video Signal Amplifier circuit
The circuit amplifies video signals generated on CRTC board (UP-0262) and energizes
the cathod.

2) CRT Signal Processing circuit
The circuit generates signals for the Horizontal and Vertical Deflection circuits.

3) Vertical Deflection circuit
The circuit supplies the vertical deflection coil with sawtooth current synchro-
nized by XVS signal to deflect an electron beam X-axisward.

4) Horizontal Deflection circuit
The circuit supplies the horizontal deflection coil with sawtooth current synchro-
nized by XHS signal to deflect an electron beam Y-axisward.

5) CRT High Voltage circuit
The circuit supplies each electrode with the required voltage.
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3.3.2 Video Signal Amplifier Circuit

The circuit matches the impedance between CRTC board (UP-0262) and this circuit
through the transistor (TR201) with emitter follower.

The circuit compensates frequency characteristics (Middle to High Frequency band on
Video frequency band) through the cascade connected transistors (TR202/203), C204,
L203, and L204.

The circuit amplifies the current to energize the cathode through the cascade con-
nected transistors (TR204/205).

The circuit provides the switcn (SW201) "Beam Finder Switch" to check the CRT unit.
When the CRT unit is normal, the CRT is wholly lighted by depressing the switch.

16ms aprx,
— ~ 60V
l l oVv-60V

TR REY

P ———
16ms aprx.
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3.3.3 CRT Signal Processing circuit
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The circuitis controlled by the following IC001, TA7609P.

SYNC QUTPUT

H.Yee QUT

|
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INPUT
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@ V.Vee QUT
RAMP CAPACITOR

9
8 FEZD 3aCK
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@ HASE COMPENSATG

——{ : ) GROUND

' | |
H.SYNC Y Y
INPUT =
(‘\» P~ SYNC SIGNAU = SYNC, 3ATE b——{ v 0sC
Er b SEPARATCR REGULATOR '
| ! [l |
v - 1
g 1 L ] I
XRAY RAMP
] PROTECTOR GENERATCR ‘ ;
| —— | — |
l : ' ! AMP
ggcﬂcmn i H.0SC FLIP - FLOP 3?
I
Y H
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i ! ] ! ]
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The IC001 provides vertical oscillator and horizontal oscillator functions.

1) Vertical Oscillating Circuit

The ICO01 generates sawtooth waveform at pin-9 synchronized with XVS signal while
receiving the XVS signal at pin-12. The ICO0l generates the driving signal

(sawtooth voltage) for Vertical Deflection Circuit at pin-7 while vertical deflection
current is fed back to the pin-8 on the IC001.

VRO02 (V.HOLD) holds the display vertically (X-axisward).
VROO3 (V.LIN) compensates the display vertical linearity.
VROO4 (HEIGHT) adjusts the vertical display size (X-axisward).

2) Horizontal Oscillating Circuit
The ICO01 generates the stable driving signal for Horizontal Deflection Circuit
synchronized with XHS signal since the IC001 internally provides Automatic
Frequency Control (AFC). The ICO0l outputs the signal at pin-1 after phase-
detecting the XHS signal while receiving the XHS signal at pin-16.

At pin-2, the ICO01 feeds back the phase-detected signal and integral signal with
C025/026 and R0O16/017 feeding back from the pin-4 of the flyback transformer
(T002).

The ICO01 generates horizontal driving signal (Duty cylce:50%) from the above
signals at pin-2 through the internal Flip/Flop.

VROO1 (H.HOLD) varies synchronous range and holds the display horizontally
(Y-axisward).
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3.3.4 Vertical Deflection Circuit

The circuit supplies the vertical deflection coil with a 60Hz sawtooth current and

scans an electron beam vertically (X-axisward).

The circuit generates a vertical deflection current from the vertical sawtooth
voltage at pin-7 on the IC001 through the transistors TR0O03, TR005, and TROO6.

The R202 is the compensating resistor to hold vertical linearity. If the R202 is
not mounted on the location, both edges of the vertical raster will be prolonged.
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