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1. GENERAL DESCRIPTION

1-1 Introduction

This manual contains service information pertaining to the CARDIOLIFE model
TEC-7000 series defibrillator. Information concerning optional units such as
transmitters, receivers, interface units, and pacing units is not included. See
pages 1.10 to 1.12 for the models of TIEC-7000 series. The operation and
performance of all these models are the same unless otherwise specified. Also

refer to the operator’'s manual to become familiarized with the equipment.

The CARDIOLIFE TEC-7000 series is a lightweight, compact system with an
integrated recorder, dual-trace 5.5-inch CRT, AC power unit and battery charger.
The TEC-7000 series is designed for simple operation during a cardiac emergencey
with only two steps required before energy discharge and a one-step energy level

adjustment.

Special care must be taken for the power unit and high voltage board/block as

these units have a dangerously high voltage level.

Difference among TEC-7000 series

Function TEC-7100 TEC-7200 TEC-7300
Internal paddle No Yes Yes
Paddle contact indicator No Yes Yes
Delivered energy printing No Yes Yes
Transthoracic resistance printing No Yes Yes
interface unit connection No No Yes
Pacing unit connection No No Yes
Slow paper speed (5mm/s) No No Yes
VPC detection No No Yes
Trendgraph No No Yes

TEC7100/7200/7300.01 11




1. GENERAL DESCRIPTION

1-2 Name of Panels, Controls, etc

1.2

O 0 3 & T A~ W DN -

— = e
N = D

TEC-7100/7200 series

(s 4 (2 21 2o
c <
|
|
|

Output energy select dial
Synchronization mode select key
Energy charge key

Battery level indicator

Battery charge indicator

ECG output terminal

External ECG input terminal
High / low select key / calibration key
High / low limit set

Alarm ON/OFF key

QRS sound volume control knob

Sensitivity select key

13
14
15
16
17
18
19
20
21
22
23

Intensity control knob

Lead select key

Freeze key

ECG input connector

Record /stop key

Recorder

Head release / paper feed lever
Paddle

Monitor

AC power switch

Paddle connector (TEC-7200 only)

TEC7100/7200/7300.01




TEC-7300 series

10

12000008 (9 ®
Output energy selection dial
Synchronization mode select key
Energy charge key
Battery level indicator
Battery charge indicator
Display mode select key
Calibration key
Alarm on/ofl select key
Alarm set key

Sensitivity select key
Increase key

|
|
1
i

(19

N

(706 20 @I
11

12
13
14

16
17
18
19
20
21
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1. GENERAL DESCRIPTION

(@a]

p—

Lead select key

Decrease key

RECALL wave select key
Freeze key

Record select key

Record/stop key

Head release/paper feed lever
Monitor

ECG input connector
Intensity control knob

QRS sound volume control knob

Iixternal input terminal

External output terminal

1.3




1. GENERAL DESCRIPTION

1-3 Composition

1-3-1 Main Unit

TEC-7100 series

TEC-7100#

CHASSIS PARTS-1

TEC-7000X

YZ-00#G#

UP-7639#

CHASSIS PARTS-2

VR AND CONNECTORBD

UP-7639 VR AND CONNECTORBD
UP-7682 DIPSW BD

ECG/CPU BD (with ROM)

US-7635#

ECG/CPU BD (without ROM)

UP-7851(TEC-7100G)

UP-7636 {Others) HIGH VOLTAGE BD

] UP-7850 (TEC-7100G) | RetaveD

UP-7596G (TEC-7100G)
UP-7596 (Others)

UP-7638

WS-701V#

TEST DETECT BD

CRT DRIVER

FRONT PANEL BD

RECORDER UNIT

1l

WS- 701X RECORDER CHASSIS PARTS

POWER UNIT

MOTOR CONTROL BD

C-701V#

SC-701V#

|

POWER UNIT CHASSIS PARTS-1

SC-703X (TEC-7100B/G)

25703 {Gihery POWER UNIT CHASSIS PARTS-2
UP-7720 gTEC—71OOB)

L UP-7720G (TEC-7100G) SW REGULATOR
UP-7640 (Others)

ND-701V# EXTERNAL PADDLE

ND-705X (TEC-7100G)
NB-793% EOthers) EXTERNAL PADDLE

Units with # mark differ according to the model.
See page 1.10 for units with # mark.

TEC7100/7200/7300.01




TEC-7200 series

TEC-7200# TEC-7000X

YZ-00#G#

UP-7639+#

US-7635#

1. GENERAL DESCRIPTION

CHASSIS PARTS-1

CHASSIS PARTS-2

VR AND CONNECTORBD

UP-7639 VR AND CONNECTORBD
UP-7682 DIPSW BD

ECG/CPU BD (with ROM)

ECG/CPU BD (without ROM)

| | UP-7851 %TEC-7200G)
UP-7636 (Others)

HIGH VOLTAGE BD

—] UP-7850 (TEC-7200G)

| RreLavBD

UP-7596G (TEC-7200G)
UP-7596 (Others)

TEST DETECT BD

—{ WS-701V# I

WS-701X

UP-7738

~—| SC-701V# | POW
SC-701V#

UP-7740 CRT DRIVER
UP-7638 FRONT PANEL BD

RECORDER UNIT

RECORDER CHASSIS PARTS

MOTOR CONTROLBD

ERUNIT

POWER UNIT CHASSIS PARTS-1

SC-704X (Other

] SC-703X (TEC-7200B/G)

5) POWER UNIT CHASSIS PARTS-2

up-7720 &TECJZOOB)

L1 UP-7720G (TEC-7200G) SW REGULATOR
UP-7640 (Others)
ND-702V # EXTERNAL PADDLE
|L_[ND-706X (TEC-7200G)
ND-706% éOthers) EXTERNAL PADDLE

Units with # mark differ according to the model.

See page 1.11 for units with # mark.

TEC7100/7200/7300.01




1. GENERAL DESCRIPTION

TEC-7300 series

TEC-7300# TEC-7000X

YZ-00#G#

CHASSIS PARTS-1

CHASSIS PARTS-2

UP-7639#

[T |

UP-7851 (TEC-7300G)
UP-7636 (Others)

VRAND CONNECTORBD

VR AND CONNECTORBD

DIPSW BD

ECG/CPU BD (with ROM)

ECG/CPU BD (without ROM)

HIGH VOLTAGE BD

— UP-7850 (TEC-7300G) | RELAYBD

UP-7596G §TEC—73OOG)
UP-7596 (Others)

]
[ ]

TEST DETECT BD

CRT DRIVER

FRONT PANELBD

RECORDER UNIT

RECORDER CHASSIS PARTS

UP-7738 MOTOR CONTROL BD
—I SC-701V# I POWER UNIT

POWER UNIT CHASSIS PARTS-1

SC-701V#

SC-703X (TEC-7300B/G)
SC-704X (Others)

POWER UNIT CHASSIS PARTS-2

UP-7720 (TEC-73008B)
UP-7720G ETEC773OOG)
UP-7640 (Others)

SW REGULATOR

EXTERNAL PADDLE

EXTERNAL PADDLE

ND-706X }TEC-73OOG)
ND-702X (Others)

Units with # mark differ according to the model.
See page 1.12 for units with # mark.
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1. GENERAL DESCRIPTION

1-3-2 Optional Units

TEC-7100 series

TEC-7100 SB-642P# BATTERY CHARGER

ZB-312PA
1 or zB-512V TRANSMITTER
ZR-702V or
7R-701VK RECEIVER
UP-67692 RE
or UP-6762

UP-7691 DEMODULATOR
ZA-001P ANTENNA

RH-701V ROLL PAPER ADAPTOR

KH-701V TILT STAND

KD-701V CART

Units with # mark differ according to the model.
See page 1.10 for units with # mark.

TEC7100/7200/7300.01 1.7




1. GENERAL DESCRIPTION

TEC-7200 series

{ TEC—7200J——~—«{ SB—642P#J BATTERY CHARGER

ZB-312PA
1 or 7B-512V TRANSMITTER
ZR-702V or
7R-701VK RECEIVER
UP-67692
or UP-6762 RFBD

UP-7691 DEMODULATOR
ZA-001P ANTENNA

ND-723V
— ND-725V INTERNAL PADDLE
ND-727V

ND-704V # ANT-POST PADDLE

RH-701V ROLL PAPER ADAPTOR

KH-701V TILT STAND

KD-701V CART

Units with # mark differ according to the model.
See page 1.11 for units with # mark.

1.8 TEC7100/7200/7300.01




TEC-7300 series

I TEC-7300 I—

‘—l EP-701VA I NON-INVASIVE PACING UNIT

QI-701VA INTERFACE UNIT
SB-642P# BATTERY CHARGER
7B-312PA
— B TRANSMITTER
ZR-702V or
o RNy RECEIVER
UP-67692
| or uP-6762 RFBD
UP-7691 DEMODULATOR
ZA-001P ANTENNA
ND-723V
|| ND-725v INTERNAL PADDLE
ND-727V

ND-704V# ANT-POST PADDLE

RH-701V ROLL PAPER ADAPTOR

KH-701V TILT STAND

KD-701V CART

Units with # mark differ according to the model.
See page 1.12 for units with # mark.

TEC7100/7200/7300.01
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1. GENERAL DESCRIPTION

1-3-3 System Component Table

TEC-7100 series

TEC-7100A | TEC.7100B | TEC.7100C | TEC-7100E | TEC-7100F | TEC-7100G | TEC-7100H | TEC-7100) | TEC.7100K | TEC-7100R
AC Line Voitage v 280V 220V 220V 220V 220V 220V 10?”1\/'0 220 240V 220V
AC Line Frequency 60Hz S0Hz 50Hz SOHz SOHz 50Hz 50Hz S0 60Hz 50 60Hz 50Kz
Chassis parts YZ.00068 | YZ-000G9 | YZ-001G0 | YZ.001G6 | YZ-001G1 | YZ001G2 | YZ-001G8 | YZ-001G4 | YZ-001GS | YZ-001G3
External paddle ND-701V ND-701V ND-701V | ND-701VE | ND-701VF | ND-701VG | ND-701VH | ND-701V ND-701V | ND.701VR
Power unit SC-701VA | SC701VB | SC.701VC [ SC-701VE SCT0IVF | SC-T0IVG | SC-701VH SC-701Vi | SC-701VK | SC.701VR
Recorder unit WS.J01VA | WS.701VA | WS-701VC | WS.701VE | WS.701VF [ WS-701VG | WS-701VH | WS-701VA | WS-701VA [ WS 701VR
VR and connector BD UP-76391 UP-76392 | uP-76392 | UP-76397 | UP-76395 | UP-76393 | UP-76398 | UP-76392 | UP-76392 | UP.76396
ECG/CPU BD with ROM | US-76353 Us-76355 | US-76355 | US-76359 | US-7635A | US-76357 | US-7635K | US-76355 | US-76355 | US-7635B
High voltage BD UP-7636 UP-7636 uP-7636 UP-7636 UP-7636 UP-7851 uP-7636 upP-7636 UP-7636 UP-7636
RelayBD | - e e UP-7850 S B - -
Test detect BD UP-7596 UP-7596 UP-7596 UP-7596 UP-7596 UP-7596G uP-7596 UP-7596 UP-7596 UP-7596
Transmitter 78-312PA | - ZB-512V — | - 7B-512v 8512V | e
Receiver ZR-702V | e ZRFOWVK | e e e ZR-701VK ZR-7T01VK | -
Battery charger SB-642PA SB-642PK SB-642PK | - e e b e SB-642PK SB-6A2PK | ---e-

TEC7100/7200/7300.01




TEC-7200 Series

1. GENERAL DESCRIPTION

TEC 7200A | TEC-7200B | TEC.7200C | TEC.7200F | TEC.7200F | TEC-7200G | TEC 7200H | TEC.7200) | TEC 7200K | TEC.7200R
AC Line Voltage 117V 240V 220V 220V 220v 220V 220v 10(‘);71\10/ 220 240V 220V
AC Line Frequency 60Hz 50Hz 50Hz S0Hz S0Hz S0HZz 50H2 50 60Hz 50 60Hz 50Hz 1
Chassis parts ¥Z-002G1 | YZ-002G2 | YZ-002G3 | YZ-002G9 | YZ-002G4 | YZ-002G5 | YZ-003GY | YZ-002G7 | YZ002G8 | YZ.D02G6
External paddle ND-702V ND-702V ND-702V | ND-702VE | ND-702VF | ND-702VG | ND-702vH | ND-702V ND-702v | ND-702VR
Internal paddie ND-704V ND-704V ND-704V | ND-704VE | ND-704VF | ND-704VG | ND-704VH | ND-704V ND-704V | ND-704VR
Power unit SC-701VA | SC.701VB | SC-701VC | SC-701VE SC-701VF | SC.701VG | SC-701VH SC.701V) SC-701VK [ sc 701vR
Recorder unit WS-701VA | WS-701VA | WS-701VC | WS-701VE | WS-TOIVF | WS-701VG | WS-701VH | WS.701VA | WS- T01VA | WS.701VR
VR and connector BD UP-76391 UP-76392 | UP-76392 | UP-76397 | UP-76395 | UP-76393 | UP-76398 | UP-76392 | UP 76332 | UP-76396
ECG/CPU BD with ROM | US-76352 | US-76354 [ US-76354 | US-76358 | US-7635F | US-76356 US-76354 US-76354 | US-76354 | US-7635R
High voltage BD UP-7636 UP-7636 UP-7636 UP-7636 UP-7636 uP-7851 UP-7636 UP-7636 UP-7636 UP-7636
Relay80 | - | e up-7850 | - | | ] e
Test detect BD UP-7596 UP-7596 UP-7596 UP-7596 UP-7596 UP-7596G UP-7596 uP-7596 UP-7596 UP-7596
Transmitter ZB-312PA | ----- 8512V | e eeee | e ] eeees Z8-512v B-512v | -----
Receiver ZR-702V | -eee- P BTN G B i e ZR-701VK | ZR-701VK | -
Battery charger SB-642PA | SB-642PK | SB-642PK |  ----- | -=-—m [ eeeee ] eeee SB-642PK SB-642PK | -=---
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1. GENERAL DESCRIPTION

TEC-7300 Series

1.12

TEC-7300A | TEC-7300C | TEC-7300E | TEC-7300G | TEC.7300) | TEC-7300K
AC Line Voltage LR RAY 220V 220V 220V 10?:;\:0/ 220240V
AC Line Frequency 60Hz 50Hz 50Hz 50Hz 50/ 60Hz 50/ 60Hz
Chassis parts YZ-003G4
External paddle ND-702V ND-702V | ND-702VE | ND-702VG | ND-702V ND-702V
Internal paddie ND-704V ND-704V | ND-T04VE | ND-704VG | ND-70aV ND-704V
Power unit SC-701VA | SC-701vC | SC-701VE | SC.701VG | SC-701v) | SC-701VK
Recorder unit WS- 702VA | WS-702VC | WS-702VE | WS.702VG | WS-T02VA | WS-702VA
VR and connector BD UP-76391 | up-76392 | uP-76397 | UP-76393 | UP-76392 | UP-76392
ECG/CPU BD with ROM Us-7737 Us-7737 Us-77372 | US-7737% Us-7737 Us-7737
High voltage BD UP-7636 UP-7636 UP-7636 UP-7851 UP-7636 UP-7636
RelayBD | - - e uP-7850
Test detect BD UP-7596 UP-7596 UP-7596 UP-7596G UP.7596 UP-7596
Transmitter 7B-312PA ZB-512v | --ees Z8.512V 2B-512V
Receiver ZR-T02V RTOIVK | =eee | e ZR-701VK | ZR-701VK
Battery charger SB-642PA | SB-642PK |  ----- | -eeee $B-642PK | SB-642PK

TEC7100/7200/7300.01




1. GENERAL DESCRIPTION

1-4 Internal Switch Setting (ECG/CPU Board)

P ."b nnmx NOMIN
n, (.‘)o i e oo

SW100 Mode select switch (Not mounted on TEC-7300)

No. ON OFF
1,2 Not used Not used
o . Synchronization mode is re-leased
Synchronization mode is not released L
N e when the energy is dis-charged. For
when the energy is discharged (initial : .

3 . the next cardiover-sion, press the
setting for other than TEC-7100 / ) g ing f
7200A) SYNC button again (Initial setting for

- ’ TEC-7100/7200A).

4 TEC-7100

TEC-7200

SW102 AC filter frequency select switch

No.

ON

OFF

1,2

60Hz

50Hz

J300 ECG connection cable select socket

AAMI

The other position

TEC-7100/7200/7300A

Other than TEC-7100/7200/7300A

TEC7100/7200/7300.01
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¢ DEFIBRILLATOR SECTION

Output Energy:
Energy Limit:

Output Waveform:

Charging Time:

Synchronization Trigger:

Discharge Test:

Charge Status Indication:

Discharge Timing:

3,5, 10, 20, 30. 50, 70, 100, 150, 200, 300, and 360J (at 50€2 load)

50 J max. for the internal paddles

Edmark
< \i‘
) Dehvered Energy = 360 |
f Load Resistance
\ \\ o 150
- 5 @ s50Q
g /13 @ 100 Q
H
E \

TIME (msec)

=10 sec (AC power supply)
=12 sec (Fully charged new battery)
I I1, 111, aVR, aVL,aVF, V, test, and external ECG
Paddle sychronization is available according to the DIP switch
setting.
“TEST OK” is displayed on the CRT when energy of 50 J is
normally discharged to the built-in test load. If energy of other
than 50J is discharged to the test load, “NG (TEST AT 50.J)” is
displayed.
LED indicator on the main unit and paddle
During charging: Blinks
After charge is complete: Lit
Energy value display on the CRT
During charging: Blinks
After charge is complete: Lit
Continuous tone is emitted after charge is complete.
= 30 msec after discharge buttons are pressed (async mode)
= 30 msec after a synchronized point (sync mode)
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2.2

Automatic Internal

Discharge:

Aulomatic Synchronization
Reset:

Paddle Contact Impedance:
(TEC-7200/7300)

Transthoracic Resistance:
(TEC-7200/7300)
Delivered Energy:
(TEC-7200/7300)

Stored energy is internally discharged in the following cases:
40sec (  5sec) after charging starts.
Power is turned off.
Energy selector is set to KCG/MON.
300 msec afler energy discharge when the power source is changed
from AC to battery during energy charging.
Paddles are disconnected from the main unit.
Syne mode is automatically turned off (async mode) when the energy
is discharged (TIEC-7100/7200/7300A).
Indicated by three colored LEDs on the sternum paddle.
Green: 0to 100Q
Yellow: 100 to 200Q
Red: =2200Q
Printed when energy is discharged to the patient.

Printed when energy is discharged to the patient.
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Input:

Gain:

I'requency Response:

CMRR:
Input Impedance:

Patient Leakage Current:

Internal Noise:
Skinvoltage Tolerance:
Leads Off Alarm:

AC Filter:

Pacing Pulse Rejection:
External Input:
External Output:

QRS Sync Sound:
Calibration Waveform:
Test Waveform:

Heart Rate Count Range:

Heart Rate Alarm:
High limit:
Low limit:
VPC Rate Count Range:
(TEC-7300)
VPC Rate Alarm:
(TEC-7300)

¢ ECG AMPLIFIER SECTION

5-electrode mode: Paddle, telemetry (when the receiver is connected),
I, 11, 11, aVR,aVL, aVF, V, external input,and test

3-electrode mode: Paddle, telemetry (when the receiver is connected,
TEC-7300), 1, 11, 111, and test

X 1/2, X1, X2, X 4and xAG (Auto Gain)

0.5 to 100 Iz (through ECG electrodes, MON mode)

0.05 to 100 Hz (through ECG electrodes, ECG mode)

0.5 to 30 1z (through paddles)

=95 dB

=5 MQ at 10 Hz, through ECG electrodes

=100 KQ at 10 Hz, through paddles

=10 puA

= 35 uVp-p, referred to input

= +300 mV

Detected by electrode detachment

Provided

Provided

10 mm/V on CRT at gain of X1

1V/mV

Provided with a sound level adjustment

Square waveform of | mV (referred to input)

QRS simulated waveform of approx. 1 mV, 100 msec and 60 bpm
12 to 300 bpm

15 to 300 bpm, 5 bpm/step, and off
15 to 295 bpm, 5 bpnvstep, and off
0 to 99 bpm

110 99 bpm, 1 bpm/step, and off
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¢ MONITOR SECTION

2.4

CRT:

Effective Display Area:
Display Method:

Sweep Speed:

Sweep Length:

Frequency Response:

Max. Wavelorm Deflection:
Baseline Position:

Syne Mark

Display Mode:

Monitor mode:
(TEC-7100/7200)
Cascaded 1:CG mode:
(TEC-7300)
Cascaded ECG mode:
VPC Mode:

Recall I'ile Capacity:
Arrhythmia Status:

Heart Rale Trend Mode:

VPC Trend Mode:

BP Mode: *
BP Trend Mode: *

Trend Time:
Trend Data:

System Set Mode: (I'EC-7300)
Set Item:

Alarm Set Mode: (TEC-7300)

Set Item:

Arrhythmia Level:
Level 1:

Level 2:

+: When the QI-TO01 VA is used

Non-fade, 5.5 inches, electromagnetic deflection type
10011 X85V (mm)

Non-fade, X-Y display

25 mm/sec

100 mm

DCto 30 Hz (-3dB)

40 mm/ trace

I"ixed

Spot display on a QRS waveform in SYNC mode
Monitor mode, system set mode, and alarm set mode (TEC-7300)
Monitor mode (TEC-7100/7200)

Displays 19CG and cascaded ECG waveform

Displays KCG and cascaded KCG waveform

Displays ECG and VPC frozen / recall waveform, VPC detected time,
arrhythmia status, and lead

10 files

Asystole, ventricular fibrillation, ventricular tachycardia, VPC run,
couplet, bigeminy, and early VPC

Displays ECG and heart rate trendgraph

Trendgraph includes maxi-mum, minimum and mean heart rate
Displays ECG and VPC trendgraph

Trendgraph includes VPC rate and mean heart rate

Displays ECG and blood pressure waveform

Displays 15CG and blood pressure trendgraph

Trendgraph includes systolic, diastolic, and mean pressure

2min, 1,2, 4,8 and 24 hour

60 samples

Trend time, periodic record, pacing rejection on/off, discharge
summention print, tabular trend on/off, paper speed, ECG record
mode (realtime/delayed), and date and time set.

Ileart rate high and low limit, VPC rate limit, arrhythmia level,
alarm record on/off, and systolic pressure limit *

Level 1, level 2 and off

Asystole, ventricular fibrillation, ventricular tachycardia, and VPC
run

Besides level 1, couplet, bigeminy, and early VPC
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¢ RECORDER SECTION

Recording [tem:

Paper Speed:

Iiffective Recording Width:
Frequency Response:
Auto Recording:
Fnergy Charge Recording:
Alarm Recording:
Periodic Recording:
(TEC-7300)

Annotation Printing:

Recording Paper:

Paper Empty Sensor:

Reallime ECG waveform, delayed KCG waveform, and frozen
waveform (TEC-7100/7200/7300),

recall waveform, trendgraph with/without tabular trend, and
discharge summention (TEC-7300)

25 mm/sec * 10% (TEC-7100/7200/7300)

5 mm/sect 15% and 5 & 25 mnysec alternate selection: (TEC-
7300)

40 mm (waveform) |, 3 mm/line (characters)

DC to 80 Hz (—3dB)

Records for approx. 15 sec when starting energy charge.
Records for approx. 15 sec when an alarm occurs.

Records for 10 sec at the interval of 1, 10, 15, 30 min, or 1 hour.

Following items are printed on the upper and lower margin.
Items to be annotated depend on the display mode.
Discharge mark, selected energy, lead, sensitivity, heart rate,
MON/ECG mode, AC filter on/off, REAL/DELAY mode,
SYNC mode, sync mark, date, and time (TEC-
7100/7200/7300)
Transthoracic resistance and delivered energy (TEC-
7200/7300)
Z-fold paper, type FQS50-3-100, 50 mm X 30 m
Roll paper, type RQS50-3, 50 mm X 30 m (requires the optional
roll paper adaptor RH-701V)
When the paper is used up, recording stops, intermittent tone is
emitted, and “PAPER EMPTY” is displayed on the CRT.
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€ BATTERY

2.6

Battery:
Battery Charging Time:

Capacity:

Battery Charge Indicator:

Battery Level Indicator:

Over-discharge Protector:

Self-discharge:

Characteristics:

LLCT-1912NK, lead acid tvpe
Approximately 2 hours for 80 % charging, and 15 hours for full
charge
Automatically changed from rapid charging mode to trickle
charging mode when fully charged
1.9 AH (20 HHR)
= 30 times discharge of 360 J by fully charged new battery
= 1 hour continuous monitoring by fully charged new battery
Lit (during charging)
Battery level is indicated by three LEDs.
“LOW BATTERY” isdisplayed on the CRT when the level is low.
Turns off the power when the battery level becomes close to empty
to prevent the battery from over-discharge.
Battery capacity naturally decreases at temperature of 20°C
without using as follows.

3 months: 90 %

6 months: 80 %

12 months: 60 %

Relationship between discharge current and time at various temperature

T %
20 i
- ) \ — 13
10 X 5 : - -
—+ - :, 4

(h) N U BEREEEEN
i

+ - -
50 - -7 20T,
40 - :
30
{min)
20 }+- e :
|
1 40 ‘ JJ
50 {00 300 500 [
- (ma) -+

Discharge Current
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¢ EXTERNALPADDLE

Electrode Size:
Cable Length:

Discharge Characteristic (at 20°C)

Voo e ey P
10 feat o e by [
N N o e s a: A mEi
PR R R S 9 IS

g ——

‘O} . - + +
P
Qo
g4 F e .
30 f + -

O

("

0 ! Z

_ S S
(min)—————+ (h) ——

Discharge Time

Monitoring:  Approx. 1A
Recording: Approx.0.5A
Energy charging:  Approx. 8A

Lifetime in Trickle Charging

Capacity
ratio
° Ambient temperature : 25°C
(Regulated to 13.8 V)
100
& Bestcase
80
- Worst case
~ ~
-
60 — N S o
~ ~
~ ~
So ~o Best case
~ N ~
A . SO /
40 ™ Ambient temperature : 40°C AN Se
{Reqgulated to 13.4V) N Worst case
. /
~
~
20 AN
0 | l | |
0.5 1.0 1.5 2.0 Year

70 % 106 mm (Adult), 45,8 x53.8 mm (Pediatric)
2.5m
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¢ GENERAL

Operating Temperature: 0~35°C
Power Requirement: Refer to System Component Table (Pg. 1.10 to 1.12).
Power Consumption: <200VA (TEC-7100/7200)
<250VA (TEC-7300)
Dimensions: 344W X 195H X 3701 mm (excluding paddles)
Net Weight: 12.3 kg (including paddles, TEC-7100/7200)

12.8 kg (ineluding paddles, TEC-7300)
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3. THEORY OF OPERATION
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Character Display Mode

VSYNC triggers the integrator IC607-1 to generate a sawtooth waveform which
is amplified by IC606 and Q605~606 to drive the vertical deflection voke for the
vertical scan. While VSYNC is high, Q601 turns on, and 1C607-1 is reset to OV.
While low, C603 is charged by —6V to generate a positive sawtooth. Multiplexer
IC605-2 selects X2/X3 when WAVE/CHAR is high.

Vertical Scan Sawtooth

_

VSYNC _] ﬂ

1C607 (1) /L/_/I/
ov—

le— 76.5uS —
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3. THEORY OF OPERATION

Waveform Display Mode

D/A converted ECG waveform YSIG is amplified by [C607-2 with a gain of 1.4,
High-cut filter of 80Hz consists of R647 and C604 to smooth the waveform.
Multiplexer IC605-2 selects X0/X1 when WAVE/CHAR is low.

Driver

In the character display mode, when the input voltage of IC606 starts increasing,
the output decreases, the base voltage of Q605~606 decreases, the emitter
voltage becomes negative, the current flows from CNJ600-4 to CNJ600-3 through
the yoke, and the scan is initiated slightly above the top of the character display
area. In the waveform display mode, the YSIG controls the vertical voke current
in the same manner. IC606 has two feedback loops. The main feedback is through
R630, and the yoke is delayed due to the inductance of the yoke. The feedback
through R633 and VR607 compensates this delay to initiate the beam quickly.
The amount of the compensation feedback is adjusted with VR607 for the
distortion adjustment of characters in the top area. The vertical deflection width
is adjusted by VR603.

Jumper Setting for instrument Type

The jumper J600 is set according to the type of instrument, TEC-7100/7200 or
TEC-7300. This selection determines the deflection amplitude (J600-1) and the
vertical position (J600-2) of the vertical scan in the character display mode.

TEC-7100/7200 TEC-7300
J600-1 ON OFF
J600-2 OFF ON
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3. THEORY OF OPERATION

3-1 System Overview

This delibrillator is controlled by three CPUs : host CPU, ECG CPU and CRT
CPU. The host CPU mainly controls other CPUs and transfers the data among

them. Refer to block diagrams on the following pages.

ECG signal processing

The host CPU sends the data such as key status to the ECG RAM. According to
this data, the ECG CPU controls the ECG amplifier and A/D converter. An
interrupt signal sent regularly from the host CPU to the ECG CPU allows the
A/D convertor to start conversion. The converted data is transferred to the host
CPU through the ECG RAM. A leads-off signal and a paddle contact impedance
signal are also sent to the host CPU.

The ECG CPU detects a QRS synchronization point, and calculates the heart rate
for the host CPU. In the TEC-7300, the KCG CPU also detects VPCs and

calculates the VPC rate.

CRT display

The host CPU sends data such as key status, waveform, and characters to the
CRT CPU through the CRT' RAM in a certain cycle. The CRT' CPU gencrates
control signals such as sync signal and blanking signal to display waveforms and

characters.

Recorder

When the host CPU recognizes that the record key is pressed, the host CPU sends
the control signals to the motor control board which controls the rotation of the
paper feed motor at a constant speed. The host CPU also sends the serial data to

the thermal bead Lo print characters and waveforms.

Energy Charge

The energy charge/discharge is controlled by host CPU according to the key
status. The host CPU sends the charge control signal through the I/O port to the
energy charge circuit to supply high voltage to the energy capacitor in the high
voltage block. During charging, the charged energy is monitored by the host CPU
through the A/D converter. When discharged, the energy detected by the TTR
circuit is A/D converted and the host CPU calculates the delivered energy (TEC-
7200/7300). When discharged to the test load, the host CPU recognizes whether
the test discharge has been done rormally or not through the test detection

circuit.
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3. THEORY OF OPERATION

Key Entry and LED display
The host CPU recognizes key on/off status through the key/LED interface by
scanning and /0 port. The LED display is also controllied by the key/LED

interface.

Host CPU

Besides the above, the host CPU controls the various kinds of sound, communi-
cates with the real-time clock and reads the DIP switch setting. When the host
CPU runs away and the absence of certain pulses is detected, all CPUs are reset.

Power Unit

The switching regulator supplies power to all units on AC line or battery. The
supply voltage of the power unit is monitored by the host CPU. The battery is
charged in the cycle or trickle charging mode.
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| 3-2 Block Diagrams

System Block Diagram

RECORDER UNIT

MOTOR

CONTROL BD

FRONT PANEL BD

ECG/CPU BD

L
SW/ LED HOST CRT CRT
INTERFACE cPy [TF] cPu DRIVER
SHEET ENERGY o ECG A/D
KEY gaLECT PORT cpu [ conv
DC POWER
ECG CABLE [
! SWITCHING
EXT ECG IN | oo e o .| REGULATOR BD [ AC
=} — BATTERY
CHARGER BATTERY
pc/oc l ,
conv TTRIT POWER UNIT
T | l *TEC-7200/7300 ONLY
HV BD T
\
EXT ECG OUT
ZBECG
CAPACITOR
PADDLE |=— COIL —
RELAY
HV BLOCK

Detailed Block Diagram
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3. THEORY OF OPERATION
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3. THEORY OF OPERATION

3-3 ECG/CPU Board UP-7635/76351/7737

[ECG/CPU Board consists of four blocks :

ECG amplifier, ECG CPU, host CPU

and CRT CPU section. Front panel board UP-7638 is also described in the host

CPU section.

ROM Version Display
The version of ROMs on the ECG/CPU board can be displayed by following

operations.
TEC-7100/7200:
TEC-7300:

3-3-1 ECG Amplifier

ECG Input and Lead Selection

Turn on the power while pressing the 1 key.
Press both CAL and FREEZE key simultaneously.
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3. THEORY OF OPERATION

The ECG signals are selected as a lead and sent to the modulator. To improve

CMRR, a common mode signal is fed back to the reference electrode.

The KCG signals are sent to the buffer amplifier [C301~302. R301~304, RA306
and C301~304 compose the high-cut filter of 5Kz to eliminate high frequency
noise. DA301--302 limit the excessive input voltage for circuit protection.
R305~308, 316 and 317 reduce the input to ~ 3V when an electrode is detached
for leads-off detection. The outputs of the Wilson network RA301 -~ 302 are
selected by the multiplexer IC303~304. Control signals (+5V/0V) from the ECG
CPU are isolated and converted to (+6V/-68V) by the photocoupler PC301.

Relationship between control signals (SEL 0~2) and selected leads are as follows

Lead Selection {C303 ~ 304

Control Out
Lead
SELO | SEL1 | SEL2 X 1C303 1C304
0 0 0 X0 LA (L) RA (R) 1
0 0 1 X1 LL(F) RA (R) [I
0 1 0 X2 LL(F) LA (L) m
0 1 1 X3 RA (R) LL(F) & LA (L) aVR
1 0 0 X4 LA (L) LL(F) & RA(R) aVvi
1 0 1 X5 LL(F) RA (R) & LA (L) aVF
1 1 0 X6 Vv (Q) RA(R), LA (L) & V
LL(F)
1 1 1 X7 EF1 EF1 OFF
(Paddle Lead)

3.8

Selected signals are amplified by IC306 with a gain of 5 (=(R310+R309)
/R310=(R311+R312)/R311). R313~314 and C305 compose the high-cut filter of
240Hz. A common mode signal at TP304 is fed back to the reference electrode by
the comparator [C307-1. See leads-off section for the selection of 1C305. FEven
when excessive voltage is input and DA301~302 are turned on, the power supply
voltage is maintained within 9V by D303~304.
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3. THEORY OF OPERATION

Leads-off Detection
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Although RA (R), LA (L), LL (F) and V (C) electrodes reduced down to -3V
through R305~308 for leads-off detection, the comparator IC307-1 feeds back
current to active electrodes through the reference electrode and patient body to
cancel common mode signal with the offset of — 3V at TP304. Therefore, normally
— 3V does not affect the ECG signal. When an electrode is detached, feedback is
not balanced, the output greatly deviates and leads-off is detected. Details

concerning the detached electrode are as follows.

When a reference electrode is detached, the potential of the active electrodes
becomes —3V because of no feedback current, —3V appears at TP304,
comparator IC307-1 becomes high, comparator IC308-4 becomes low and
photocoupler PC817 outputs a low LFAULT signal.

When an active electrode is detached, for example, in leads [~1II, the potential of
the detached electrode becomes —3V. IC307-1 feeds back current to the other
active electrode to generate +3V. IC306 (1) saturates to positive or negative.
Either comparator IC308-1 or IC308-2 becomes low (IC308 outputs are open
collectors) and photocoupler PC817 outputs a low LFAULT signal.
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3. THEORY OF OPERATION

ECG Isolation
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Q230~231 controlled by 50kHz clock from the ECG CPU, switch +5V for the
primary winding of the isolation transformer T302. At the secondary winding of
T302, the positive and negative cycle are half-wave rectified, respectively, to

provide £ 6V floating power supply.

ECG Isolation Transformer Switching

20uS

10V —

T302(1)

0oV

T302 (4)

+ 6V

T302(5) O

-6V L
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3. THEORY OF OPERATION

ECG Modulation/Demodulation

The output of T302 controls the multiplexer 1C309 to modulate the ECG
waveform. The modulated ECG waveform is transferred through T301 and
demodulated by 1C230. DA232~233 limit the T301 output voltage to approxi-
mately the power voltage. IC230 selects either standard lead ECG or paddle lead
ECG controlled by SELO~2.

Xo

Input

YO |== == - P I

5V
o 1T TT O T 1 l[d
Control IC309(10) o
| 20pS |

d

. nf] thl\
S YN

A\

Modulated Out I1C309

/

. f_\ﬁ h'\l s~ [
U JUV\‘I)KI

Demodulated Out /\
o \/ \
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3. THEORY OF OPERATION

Paddle Lead ECG Input
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Paddle lead ECG is input through the external discharge relay RLY550 to
CNJ355. Input impedance is 242kQ determined by R353~354. The high-cut filter
of 497Hz is composed of R351, R355, C351, R352, R356 and C352 to eliminate
high frequency noise. The gain of IC351 is 5.4 (=(R3574+R359)/R358+ 1). The
high-cut filter of 4011z is composed of R360, R361, and C353. Even when
excessive voltage is input and D351~354 are turned on, the power supply voltage
is maintained within £9V by D355~356. R351~352 limit current for excessive
input to protect D351~354.

3.12
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Paddle Lead ECG Isolation

3. THEORY OF OPERATION

Isolate 2

+

STERNUM———rt

5
i ‘
1 2w
| 0] 7K
Crar3 R 2.7 K
\ W

e 5pkilr

6V

cral 0.00lu
i — =
| I { 2w
| T é écs:y .
! 1672 IDK-_J 0.0014 axo |, Rav3 27K
! 2387 ; c:z:.a@ 7K
7 o
™~ T i
! 2] |
| 1320764 : 415953
i ress2? + e, T»x-/ K
140528 rrrrz Ful . N
* CIER a2 :
[ - 9 {5 N ¢ P2 cpry 1
APEX —»hft P ] e i
H - Ep
¥
6F2

| casa

0.001u

MA423

v

-6V

4
7 4 K paz3a
ZL‘ MAL2ZE

S0kHy

rece

PECG

Q240~241 switches +5V controlled by 50kHz clock from the ECG CPU for the
primary winding of the isolation transformer T352. At the secondary winding of

T352, the positive and negative cycle are half-wave rectified, respectively, to

provide £ 6V floating power supply.

20V

T352(1)
OV(ED)

20uS

0V T

T352(5)
OV(ED)

6V

T352(6) OVI(EF2)

-6V
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3. THEORY OF OPERATION

ECG Modulation / Demodulation

The output of T352 controls the multiplexer 1C352 to modulate the ECG
waveform. The modulated ECG waveform is transferred through T351 and
demodulated by 1C230. DA232~233 limit the T351 output voltage to approxi-

mately the power voltage. IC230 selects either standard lead ECG or paddle lead
ECG controlled by SELO~2.

Xo

”’\/\\\
YO [==——- - e S

Input

Control IC352(IO)ZV | I I I l I | | IJ—LJ—I_]—LJ—LJ—

(] Wﬁ,\/ll\. ]

A\

Moduiated Out 1C352

/

Demodulated Out /\
ECG x5 \
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3. THEORY OF OPERATION

Paddle Contact Impedance Detection (TEC-7200/7300)
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Applying a square waveform of 50kHz to the paddle, the paddle contact imped-
ance is detected by measuring the current. The paddle circuit is isolated from the
excitor/detector circuit by T381 for safety.

A reference voitage of 4.0V supplied by 1C255-1 is switched by multiplexer 1C380
to provide the square waveform at X (14). The voltage of the square signal is
divided by R381 and the impedance Z. Detected voltage Vpe sent to IC381-1 with
a gain of 15 times is expressed :

Vpe=4.0X7Z/(R381+7)

whereZ: Impedance of paddle contact, T381, C381~382
1D381~382 protects IC381-1 from an excessive voltage caused by turning on of the
external discharge relay when discharged without load. C384 cuts offset voltage.
Offset voltage is added to 1C381-2 through VR381 and R386 to obtain only paddle
contact impedance from Z. IC381-2 smoothes the input and sends it to the A/D

converter 1C202. Paddle contact indicators on the paddle light in accordance with
this value.
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Test Waveform Generator
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Charge and discharge of C250 controlled by TCLK generates the ECG simulated
test waveform. The output voltage is adjusted to 5mVp-p with VR254.

40mS
5V —
TCLK |
ov
< 1000mS
Q25! Status OFF [ON OFF ON OFF
4v
Q251
Coliector OV
v —-53V L -
o7v
D256
Anode
~~0.46V
Out 5mv
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Input Selector

3. THEORY OF OPERATION
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1C250-1 selects the ECG or test waveform and 1C250-2 selects one from ECG/test,

auxiliary and telemeter input. The circuit between the two input selectors is

described later. The relationship between control signals and outputs is shown

below.
Input Selection 1C250
Select Select
z X Y Output
OPTION SEL3 [SEL4

0 20 0 0 Xo Yo ECG
0 20 0 1 X2 Y2 TELE
0 20 1 0 X1 Y1 AUX
0 20 1 1 X3 Y3 TEST
1 Z1 0 0 Xo Yo OPTION

TEC7100/7200/7300.01




3. THEORY OF OPERATION

Baseline Restorer, Time Constant and INST Control
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3.18

Time constant selection of 0.32 and 3.2 sec. is controlled by two blocks : 1C255-4,
258-1 and IC256. Both blocks are controlled by LOWCUT. Main function of
1C255-4 and 258-1 is baseline restoring when energy is discharged. 3.2 sec. is
selected only when the DIP switch on the side panel is set to the ECG position and
the energy selector is set to the ECG/MON position. LOWCUT from the ECG
CPU is high when 0.32 sec. is selected.

Baseline Restoring

This circuit quickly restores the saturated baseline due to a large polarization
voltage eaused by energy discharge. This circuit operates when a time constant of
0.32 sec. is selected (low level of LOWCUT turns on switch IC257-3). When the
energy is discharged, the output of IC255-4 becomes much greater than usual,
D258 or D259 turns on, and the gain of the high-cut filter IC258 becomes 30 times
greater than usual as the output of IC255-4 is divided by R230 and R229. IC258-1
provides a large feedback to the amplifier IC255-4 to restore the baseline quickly.
C271~272 do not allow a narrow pulse such as a pacing pulse to turn on D258~
259.

TEC7100/7200/7300.01




3. THEORY OF OPERATION

Time Constant Selection

(1)

Time constant of 3.2 sec.

As low level of LOWCUT turns off 1C257-3 to disconnect the feedback
amplifier 1C258-1, 1C255-4 functions only as an inverting amplifier. The
output of 1C256-1 is sent to the high-cut filter 1C256-2 through R263 to
feedback low frequency components.

Time constant of 0.32 sec.

As a high level of LOWCUT turns on [C257-3, the time constant is
determined by both blocks. Usually the output of the IC255-4 is several mV
to several tens mV. As this level does not turn on D258~259, the input
divided by R228 and R229 is sent to 1C258-1. R230, D258~259 and
C271~272 do not function. The output of IC256-1 is sent to the high-cut
filter IC256-2 through R264.

INST Control

When the INST from the ECG CPU becomes high, switch 1C253-2 turns on and
R265 is selected to permit an extremely short time constant to reset the baseline.
In the TEC-7300, switch IC257-2/3 also turns on to reset the baseline for the time

constant control circuit of the previous stage.

Calibration Waveform Superimpose
When the CAL from the ECG CPU becomes low, Q250 turns on to add the
calibration to IC255-4.

Total Gain
The total gain of these circuits is adjusted with VR251 to 100 (=(R257+ VR251)
/R256 X R266/R267).

TEC7100/7200/7300.01 3.19
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External Inputs

3.20
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Auxiliary input of 1Vp-p is output as 1Vp-p at a sensitivity of X1. The gain of
1C254is0.5.

TELEW
When the receiver is connected, the telemetry signal of inverted ECG of

0.5V/1mV appears as TELEW. The high-cut filter of 1.6kHz consists of R297 and
C256.
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AC Filter

3. THEORY OF OPERATION
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High level of HUMFIL turns on AC filter IC251. SW102 selects the frequency

(ON: 6011z, OFF: 50Hz).
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Sensitivity Selection

R Ic28¥- %
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Sensitivity is selected by the multiplexer 1C252. The input level of the selector is
0.125V/mV. Manual (X 0.5, X1, X2, X4) and auto selection are available.

Sensitivity Selection 1C252

Total Gain (V/mV) Control Output
Selection | Sensitivity
Auto Manual | GAINO | GAIN 1 | GAIN 2 (V/mV)
e 0 0 0 Xo Not used
0.5 0.5 0 0 1 X1 0.25
0.7 0 1 0 X2 0.35
1 1 0 1 1 X3 0.50
1.5 ---- 1 0 0 Xa 0.75
2 2 1 0 1 Xs 1.0
3 ---- 1 1 0 X6 1.5
4 4 1 1 1 X7 2.0
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ECG Analog Output

3. THEORY OF OPERATION
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Reference Generator

1C255-1 supplies a regulated reference voltage of 4.0V. 2.5V of ZD250 is

amplified by a factor of 1.6 Lo provide 4.0V.

High-cut Filter with Offset

1C255-2 is the high-cut filter of 100Hz with a gain of 1. The reference voltage of
4V is divided into 2V and added to 1C255-2 as offset. This offset shifts the ECG
signal range of —2V~ 42V to an A/D conversion range of 0 ~ +4V.

TEC7100/7200/7300.01
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External Qutputs
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External Output
1C254-2 is the high-cut filter of 170Hz with a gain of 2. The output level is 1V
/ImV.

Telemeter Output

ZBECG signal is sent to the transmitter through the cable with attenuator for
the central monitor. IC255-3 is the high-cut filter of 170Hz with a gain of 2. The
output level is 1V/1mV. When leads-off is detected, a square waveform of 300Hz
sent from the CRT CPU is added to 1C255-3 through C274 to cut the DC
component.

The ZB ECG signal attenuated to 1/1000 in the DIP SW board is outputted at the
sensitivity of imV/1mV.
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3-3-2 ECG CPU

Outline

The ECG CPU section controls :
ECG amplfier

3. THEORY OF OPERATION

Data transfer to/ from the host CPU through the ECG CPU RAM
A/D conversion of the waveform, charge voltage, discharged energy, battery

voltage, etc.

QRS detection

Heart rate count

VPC detection (TEC-7300 only)

Communication with the pacing unit or interface unit (TEC-7300 only)
The ECG CPU operates on a 2MHz system clock (3MHz in TEC-7300) according
to the program in the external ROM. The host CPU halts the CRT ECG every 2
msec. to transfer the data. After the data is transferred, the ECG CPU starts

processing A/D converted data and the main routine.

ECG CPU and Peripheral Blocks

L

ECG CPU <:> A/D CONVERTER <::
1C201 1C202

ﬁ

ROM
1C203

b HOST CPU
I1CiO7

AMP

TEC7100/7200/7300.01
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ECG CPU

3. THEORY OF OPERATION
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Communication with the Host CPU
Every 2 msec. the host CPU halts the ECG CPU IC201 and transfers the data to /
from the ECG CPU RAM 1C204. When HALTECG becomes low, the ECG CPU
disconnects the bus line from itself and BA (bus available) becomes high to turn
on the three-state buffer 1C206~207 for the control and address bus. When the
host CPU accesses the ECG RAM, CSECG becomes low to turn on the bi-
directional three-state buffer IC205 for the data bus and to enable IC204 to access
data. RD controls the transfer direction of the buffer.

ECG CPU Data Bus Control

3. THEORY OF OPERATION
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HALT ECG
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TEC7100/7200/7300.01

3.27




3. THEORY OF OPERATION

Processing Cycle

HALT ECG

pR——

BA

RTC

EOC

— 1

@lelelo’®'® ©

RTC is an interrupt signal from the host CPU. During A/D conversion, the A/D
converter 1C202 outputs high EQC (End Of Conversion). The ECG CPU process-

ing is shown below.

o)
@
@
@
®
©

3.28

Data is transferred from/ to the host CPU to/ from the ECG RAM
Return to main routine executed before HALTECG interrupt
Processing for time constant, etc.
A/D conversion for the ECG waveform
QRS detection routine, etc.
A/D conversion for one of the following inputs :
CH1: Charged voltage
CH2: Paddle contact impedance
CHa3: Battery voltage
CH4: Reference for discharged energy calculation
Above inputs are changed every RTC in the sequence of CH1—-Cl12—-CH1
—CH3—>CH1->CH2—->CH1—-CH4.
Processing for A/D converted data of @
Main routine, or A/D conversion for TTR after CH4 is converted only when
the energy is discharged.
Main routine, or calculation of discharged energy when T'TR is converted.

Main routine

TEC7100/7200/7300.01




ECG CPU Pin Description

3. THEORY OF OPERATION

Pin No. Symbol [/0 Function
1 Vss - Ground (ED)
2 XTAL -—- Not used
3 EXTAL I Clock 8 MiHz (TEC-7100/7200), 12MHz (TEC-7300)
4~5 MPO~MP1 [ Operation mode selection — Mode 1 (MPO : 1, MP1:0)
6 RST I Reset — 0 : Resets the CPU when the power is turned on
7 STBY I Not used
8 NMH I Not used
9 P20 I RTC — Clock pulse of 2 msec. from the host CPU
10 P21 (@] TCLK (Test clock) — Clock puise of 100 msec. for the test waveform
(See Test waveform generator section )
11 P22 O (TEC-7100/7200) HUMPFIL (AC filter) — 1: ON
(TEC-7300) Serial communication clock
12 P23 O (TEC-7100/7200) INST (Instantaneous trace reset) — 1: ON
(TEC-7300) Reception data of serial communication
13 P24 (e} (TEC-7100/7200) LOWCUT (Time constant select) —
0: 3.2 sec(Diagnosis), 1:0.32sec(Monitor)
(TEC-7300) Transmission data of serial communication
14 P25 (0] (TEC-7100/7200) LOWCUT (Time constant select and ECG restorer)
— 0:3.2sec, restorer OFF, 1:0.32sec, restorer
ON
(TEC-7300) Not used
15 P26 ECGCLK (ECG clock) — Modulation pulse of 50 kHz for ECG isolation.
16 P27 o] (TEC-7100/7200) CAL — 0: Calibration appears.
(TEC-7300) OPTION — 1: ECG waveform isinput from
interface unit
17 P50 I EOC (End of conversion) —
1: During A/ D conversion, 0: End of A/ D conversion
18 P51 I ART (Artifact) — 0: The electrode of a transmitter is detached.
19 P52 1 RCVFLT (Receiving fault) —
0 : Asignal from a transmitter is not received.
20 P53 1 HALTECG — 0: The host CPU halts the ECG CPU operation.
21 P54 I LFAULT (Lead fault) — 0: An electrode is detached.
22 P55 [ TELE (Telemeter) — 0 : The receiverisconnected.
23 P56 I CALL — 0: Nurse call from the transmitter

TEC7100/7200/7300.01 3.29




3. THEORY OF OPERATION

Pin No. Symbol [/0 Function
24 P57 [ ZBB (ZB transmitter battery) —
0 : Battery level of the transmitter is low.
25~27 P60~P62 0] GAINO~GAIN2 (Gain selection) — (See Gain Selector section.)
28~30 P63~P65 O SEL1~SEL2 (Lead selection) — (See Lead Selector section.)
31~32 P66~P67 (0] SEL3~SEL4 (Input selection) — (See Input Selector section.)
33 Ve I Power — + 5V
34~41 A15~A8 0O Address bus
42 Vss --- | Ground(ED)
43~50 A7~AQ 1/0 | Addressbus
51~58 D7~D0 0 Data bus
59 BA 0 Bus available —
1: The ECG CPU disconnects the bus when the ECG CPU halts.
60 LIR --- | Notused
61 R/W --- | Notused
62 WR O Write — 0 : Writes the data into the peripheral devices.
63 RD O Read — 0 : Reads the data from the peripheral devices.
64 E 0 ADCLK ( A/D conversion clock) — 2 MHz (TEC-7100/7200)
3 MHz (TEC-7300)
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3. THEORY OF OPERATION

3-3-3 HOST CPU (Main Section with UP-7638 Front Panel Board)

Outline

The host CPU section controls:

Data transfer to/from ECG CPU, CRT CPU and recorder

Key entry recognition
LED and speaker control
High voltage control

Time measurement

VPC recall waveform control (TEC-7300)
The host CPU operates on 2MHz (3MHz in TEC-7300) system clock according to
the program in the ROM. The host CPU halts the ECG CPU every 2 msec. and
the CRT CPU every 24 msec., and sends serial data directly to the recorder.

Keyboard/display inter-face monitors key entry and controls the LED display. /O

port reads DIP switch status data and controls the high voltage unit. If the host

CPU runs away, the regularly generated pulse is lost and the CPU is reset by the

runaway detector.

Host CPU and Peripheral Blocks

SwW

CED e ——

(TEC-7300 only)
RAM
1120
)
i
)
]
SWITCH ROM |
LED CONTROL 1103 & C———>| SPEAKERDRIVER | !
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3. THEORY OF OPERATION

Host CPU

An 8 bit micro-processing unit 63B03X IC107 includes a 192 byte RAM, program-
mable timers, a serial communication interface and uses 19 line 1/O ports. The
crystal oscillator X100 provides a clock of 8MHz (12MHz in TEC-7300) to IC107.

Host CPU Pin Description

Pin No. Symbol [/0 Function
1 Vss --- | Ground
2 XTAL -- Not used
3 EXTAL [ Clock 8 MiHz (TEC-7100/7200), 12MHz (TEC-7300)
4~5 MPO~MP1 I Operation mode selection — Mode 1 (MP0O : 1, MP1: 0)
6 RES | Reset — 0 : Resets the CPU when the power is turned on.
7 STBY | Not used
8 NMI l Non-maskable interrupt —
Negative edge causes restart from start address. When RTC
signal is lost by program runaway, 1C106 outputs “L” NMI.
9 P20 (0] QRS syncsound — 1: ON ( for 100 msec.)
10 P21 0 Charge completion sound — 1: ON
1 P22 o] PRTCLK (Printer clock) — Clock pulse for printer
12 P23 6] Charge LED — 1: Off or flash, 0: Lit
13 P24 O SIN — Serial data synchronized with clock pulse for printer
14 P25 ¢ Alarmsound — 1: ON
15 P26 0 Clock — 15.4 kHz for beeps
16 P27 (0] STB (Strobe) — 1: Strobes the thermal head to latch one block data
(384 bits).
17 P50 [ IRQ (Interrupt request) —
0 : Sent from Key/ LED interface when a key is pressed.
18~20 P51~P53 --- | Notused
21 P54 I OVERCHG (Over charge) — 1: Overcharge, charge is stopped.
22 P55 1 NO PAPER —
0: Paperisused up. Absence of paper isindicated by repeated
occurrence of this signal.
23 P56 O AC — 1: ACpowersource, 0: DCpowersource

TEC7100/7200/7300.01




3. THEORY OF OPERATION

Pin No. Symbol 1/70 Function
24 P57 0] DCHGCHK (Discharge check) —
0: While the energy is discharged to terminals in the paddle
housing for discharge test
25 P60 (0] BATTOFF — 1: Turns off battery power source
26 P61 HALTCRT —
0 : Halts the CRT CPU to transfer the data to the RAM of CRT CPU
27 P62 0] RTC: Clock pulse of 2 msec
28 P63 HALTECG —
0: Halts the ECG CPU to transter the data to/ from the RAM ol
ECG CPU
29 P64 (0] TTRRST (TTRreset) — 1 : Resets the integratar of TTR measurement
30 P65 --- | (TEC-7100/7200) Notused
(TEC-7300) DISPSEL — 0 : When the DISPLAY key is pressed.
31 P66 I (TEC-7100/7200) Synconetime — 0: Syncmode isreleased fo
ASYNC mode auto-matically when the energy is
discharged.
(TEC-7300) Not used
32 P67 --- | (TEC-7100/7200) Notused
(TEC-7300) Bank selection for RAM 1C120
33 Ve 1 Power — + 5V
34~41 A15~A8 0O Address bus
a2 Vss --- | Ground (ED)
43~50 A7~A0 0 Address bus
51~58 D7~D0 1/0 | Databus
59 BA --- | Notused
60 LIR --- | Notused
61 R/W --- | Notused
62 WR Write — 0 : Writes the data into the peripheral devices.
63 RD Read — 0 : Reads the data from the peripheral devices.
64 E (TEC-7100/7200)  Clock pulse of 2 MHz for the Key/ LED interface.

(TEC-7300) Not used
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I/0 Port Pin Description

Pin No. Symbol 1/0 Function
1~4 PA3~PAO [ Energy selector position code (See Energy Select section.)
5 RD I Read — 0: The host CPU reads the data or status.
6 CS I Chip select — 0 : Selected
7 GND --- | Ground
8~9 A1~AQ [ Port selection (See host CPU address bus section.)
10 PC7 O | EXTRLY* (External discharge relay) — 1: ON
1 PC6 O [ INTRLY* (Internal discharage relay) — 1: ON
12 PC5 O | CHGON* (Charge on) — 1: Energy charging starts.
* . EXTRLY,INTRLY and CHGON signals are disabled by RST for power-on
transit times
13 PC4 (6] REC (Record) — 1 : Recorder starts.
14 PCO O | LEDRED (Paddle contactred LED) — 1: ON
15 PC1 (@] LEDYEL (Paddle contact yellow LED) — 1: ON
16 PC2 O | LEDGR (Paddle contact green LED) — 1: ON
17 PC3 O | CLAMP (Energy charginglamp) — 1: Litor OFF, 0: Flash
18 PBO I DIPO = Time constant — 0 : ECG(3.2sec.), 1: Monitor (0.32 sec.)
19 PB1 [ DIPt = ACfilter — 0:ON
20 PB2 I DIP2 = Alarm recoding mode — 0: ON
21 PB3 I DIP3 = Automaticrecording — 0: ON
22 PB4 I Not used
23 P85 I DIP5 = 3/5-electrode method —
0: 5electrodes (P, I ,1I, 1ll, aVR, aVt, aVFf, V, AUX, TELE, TEST)
1:3electrodes (P, 1,11, Ill, TEST)
24 PB6 I DIP6 = Recording mode — 0 : Realtime, 1: Delay
25 PB7 [ DIP7 = Paddle sync — 0 : Available
26 Ve I Power — +5V
27~34 D7~D0 [/0 | Databus
35 RST I Reset : Grounded to avoid reset by noise
36 WR [ | Write — 0: The CPU writes the data or control words.
37 PA7 [ CNTL — 0: T Key is pressed.

3.34
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Pin No. Symbol /0 Function
38 PA6 I EXDCHG (External paddle discharge) —
0: Paddle discharge switches are pressed. Key/LED interface
IC102 also monitors this signal to improve reliability.
39--40 PAS~PA4 1 Paddle type (PA 4, PA5) — (0, 1) : External paddle

(1,0) : Internal paddle
(1, 1) : No paddle
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Key Entry (UP-7638)
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3.36

Sheet Key on the Front Panel

Key status is sensed by key/display interface 1C102. 1C102 has key entry
recognition and LED display control function. 1C102 generates scan signal
S0~S3 to the key matrix connected to UP-7638 front panel board and recognizbs
the key pressed by return signal RO~R2. While a key is pressed, other kev entries
are ignored (2-key lock-out mode). For example, when SL.1 becomes low while the
FREEZE key is pressed, RLO also becomes low and IC102 recognizes key entry.

Other keys are recognized as shown below.

Key Recognition by Low Level of Scan/Return Lines

RLO RL1 RL2
SLO DISCHARGE CHARGE SYNC
o | me | LR -
SL2 HI/LO LIMITS ALARM ON/OFF SENS
SL3 LEAD REC/STOP | -
----: Not used
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3. THEORY OF OPERATION

When pressed, IRQ of TC102 (4) becomes high to request an interrupt to the host
CPU IC107 (17). After 1C107 reads all key data in the FIFO of 1C102, 1C102
clears the IRQ. The E of IC107 (64) provides the clock pulse T9CLK of 2MHz to
1CH02.

The T key is the only key which is not recognized by 1C102 but by the 1/0 port
IC101 because the time setting mode requires pressing two keys (T and ALARM
ON/OFFY at the same time. When the T kev and the other key are depressed, (/S

ot IC102 (37) becomes low and the other key pressed will select the other function

Paddle Charge / Discharge

When the paddle charge button is pressed. EXCHG of CNJ157 (16) becomes low.
If SO also becomes low at the same time, R1 becomes low. This condition is the
same as if the CHHARGE key on the front panel had been pressed.

When the paddle discharge buttons are pressed, EXDICHG of CNJ157 (17)

becomes low and similarly the DISCHARGE key is recognized.
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Energy Selection
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The energy selector SW752 provides binary codes according to the set position.
Energy level information ESELO~ESEL3 is sent to the I/O port 1C101. The
POWER ON signal is sent to the power unit. The relationship between the

selector position and codes is shown below.

Energy Selector Position and Output Code

Terminal
Position

11213 ]|41}6

1 (MON/ECG) | O 0 0 0 0
2 (3)) 100|070
3 (5)) ol1]0}070
4 (10J) 111]10lofo
5 (20)) oo 110140
6 (50)) 1 0 1 0 0
7 (70)) 0 1 1 0 0
8 (1001) 1 1 1 0 0
9 (150J) ol0 |0} 1}0
10 (200)) 1 0 0 1 0
11 (300J)) o110} 1]0
12 (360J)) 1 1101110
13 (30)) 0|0 |1 110
18 (OFF) 1 0 0 0 1
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LED Display (UP-7638)
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Symbol Color Name Operation
LED750 Yellow SYNC Litin SYNC mode.
LED751 Orange BATTERY 1 Depends on the battery level.
LED752 Green BATTERY 2 Depends on the battery level.
LED753 Green BATTERY 3 Depends on the battery level.
LED754 Yellow CHARGE Flashes during energy charging.
D050 Lit when energy charge is completed.
LED755 Green BATT CHG Lit during battery charging.
LED756 Green POWER ON Lit while the power is on.
D051 Green GOOD Paddle contact impedance : = 100Q
D052 Yellow | Paddle contact impedance : 100~200Q
D053 Orange POOR Paddle contact impedance : = 200Q

LEDs on the front panel and the paddle are controlled by the host CPU, 1/0 port,
key/LED interface and power unit, etc. The function of each LEDs is listed above.
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3. THEORY OF OPERATION

SYNC and BATTERY LEDs LED750~LED753

These LEEDs are controlled by scan lines SU~83 and DISP-0 signal of the
kev/LED interface [C102. For example, when SLO becomes low and DISP.0

becomes high, LEED750 lights.

BATT CHG LED LED755
When the battery is charged, battery charging voltage BATTCHG is applied to

LEDT55 through the battery detector switch.

POWER ON LED LED756

When the power is turned on, +12V is supplied and the LED lights

PADDLE CONTACT LED LEDOS51~LEDO53 (TEC-7200 only)
The 1/0 port outputs high to one of LEDRED, LEDYEL and LEDGR (1C750 4~
@) depending on the paddle contact impedance.
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3. THEORY OF OPERATION

Charge LED Control Timing

During charging Charge completed

sz JUUUUUIUVUTTIUULIIUIn.

ICIOl (17)
1CLI0 (1)
ICIO7 (12)

1C116 (8) |l|||||||||l

OFF Flash ON OFF
CHARGE LED

CHARGE LED LED754, LEDOS0

(See the circuit shown in Sound Control section)

When energy charging starts, CLAMP of the 1/0 port IC101 (17) becomes low to
enable the OR gate IC110-4 (11) to output a square waveform of 3.8Hz from the
frequency divider IC108 (1). CHGLED of NAND gate IC116 (8) flashes LED754
on the front panel and LED050 on the external paddle until charging is
completed. When charging is completed, P23 of the host CPU 1C107 (12) outputs
low, CHGLED becomes high and the LED lights steadily. When the energy is
discharged, IC107 (12) becomes high and the LED goes off.
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3. THEORY OF OPERATION

Sound Control

Charge completion, QRS sync and alarm sounds are controlled by 1C107, 1C108

and related gates.

Sound and CHARGE LED control
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3. THEORY OF OPERATION

Energy Charge Completion Sound
When the energy charge is completed, P21 of IC107 (10) becomes high and a
square waveform of approx. 963Hz is generated at Q4 of the frequency divider

IC108 (5). A sound of 963Hz is emitted until the energy is discharged.

Charge Completion Sound Control Timing

Charge completed Dischgrged

coses, JULIMUTUL UL

%

ICI07 (10)
P2l
ICHIS () ||||||'2||||||

QRS Sync Sound

P20 of IC107 (9) becomes high in synchronization with the QRS. Q2 of IC108 (7)
constantly provides a square waveform of 3.85kHz. The sound of 3.85kHz is

emitted for 100 msec. in synchronization with the QRS.

Sync Control Timing

1C108(7)

Q2 3.85kHz

1C107 (9)
P20

ICHI6 (3)

_FLHMU'L:SI'LI‘UWUI_

o_

__M> T

100mS
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3. THEORY OF OPERATION

Alarm Sound
According to the cause of alarm, the alarm sounding time is determined as
follows :
Sound is emitted for 3 sec.
NG (TEST AT 50.)
PAPER EMPTY
ERROR1~4
Sound continues
LOW BATTERY
NURSE CALL (When using a transmitter)
SIGNAL LOSS (When using a transmitter)
When heart rate exceeds the limits
A square waveform of 1.93kHz at Q3 of IC108 (6) and that of 7.51z at Q11 of
IC108 (15) provides an intermittent sound. While P25 of IC107 (14) outputs high,

a sound is emitted.

Alarm Sound Control Timing

st LU AT
1C108(15) | ()9 | 2__"—%2_1_

Qil 75Hz

ICH5(3) — Jmn JUT SRR L
ICI0704) __ J |
ALARM ON/OFF

1CHS (6) 0 SN

To Speaker

driver
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3. THEORY OF OPERATION

Speaker Driver
[C114-1 amplifies pulses from the above circuits to drive the speaker. C127 and
C128 cut DC components of the signal. VR702 on the UP-7639 VR and a

connector board adjust the syne sound volume. VR101 adjusts charge completion
sound volume.

RAM Data Backup (TEC-7300 only)

The battery BAT151 provides backup for RAMs. The higher of the two voltages of
+5V and BATI151 is selected by D151 and D152. When the power is off or the
supply voltage of +5V is less than approx 4V, the BUCONT signal is low and CS
of the RAMs becomes high to prevent noise from appearing in the data.

RAM Data Backup
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3. THEORY OF OPERATION

Power-on Reset
Power-on Reset and Runaway Detection
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The voltage monitor IC105 monitors the power supply voltage and resets CPUs
until the voltage reaches a steady state when turning on the power. After the
power is turned on, the voltage reaches 1.5V in transit, [C105 starts operating
and XR (open collector out) of IC105 (8) turns on. RES (reset) of IC107 becomes
low and 1C107 is reset. XR is kept low until 100 msec. after the power supply
voltage reaches 4.7V. The waiting time of 100 msec. is determined by C120 which
is charged by IC105 (1). RES pulse also resets the ECG CPU 1C201 and CRT CPU

1C405.
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3. THEORY OF OPERATION

Power-on Reset Timing

Power ON

+5Vv

+47V
Power Supply /
LSV,

LSV

— 5V

1CI05(8)
XR

100mS

Runaway Detection
IC107 (27) constantly generates a clock pulse RTC of 2 msec. Re-triggerable
monostable multivibrator 1C106 (13) Q outputs a puise of 1 sec. determined by
the product of C121 (1pI") and R105 (1MQ) when a pulse is applied to B IC106 (3).
While 2 msec. pulses are successively input to B, Q continuously outputs high. If
IC107 runs away, the 2 msec. pulse disappears so that Q becomes low 1 sec. later

and IC107 is restarted from start address.
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3. THEORY OF OPERATION

Real-time Clock
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IC151 is a real-time clock with calendar function operated on either the
instrument’s power supply or the lithium battery BAT151. ‘
When the power of +5V is turned off, IC151 is powered by BATI51 of +3V
(standby condition) in a state of lower power consumption. In this condition, clock
function is internally available but interface with other devices is not
guaranteed.

When the power is turned on, D151 turns on, D152 turns off and +5V power
source is selected. In transit state to/from standby condition, CS1 (chip select) of
IC151 (15) is kept low to disable to break the clock data. CS1 is controlled by the
voltage monitor IC105 (See the power on reset). When VDD of IC151 becomes
4.0V and IC151 is released from standby condition as the threshold level of power
supply voltage for the standby is 4.0V, CS1 becomes high and the interface
becomes available 100 msec. after the power supply voltage reaches4.7V.

The external crystal oscillator X151 provides 32.768kHz. This oscillation pulse
divided into 64.000Hz at STD.P is adjusted with C152.

Low level of CSO allows IC151 to access to external devices.
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3. THEORY OF OPERATION

Data Transfer to Recorder

Recording Data Transfer
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Recording data is transferred from the serial communication interface (SCI) of
the host CPU 1C107 to the thermal head in the recorder.

The serial data SIN is output from the SCI P24 of 1C107 (13) in synchronization
with the PRTCLK (printer clock). When one row line data of 384 points — 8 dots
/mm X 48mm (recording width) — is output to the shift register in the thermal
head for serial-to-parallel conversion, a STB (strobe) pulse appears at P27 of
IC107 (16) to latch the data. Negative going edge of STB allows the monostable
multivibrator 1C106-2 to generate a low pulse ENB (enable) to drive heat
elements. The pulse width of ENB determined by R106, C122 and C128 controls
the darkness (temperature) of the recording trace. When No. 4 of the DIP switch
on the side panel is set to “HIGH” (using Nihon Kohden specified paper}, CNJ100
(5) is opened, C122 and R106 generates ENB of 1.4ms. When set to “PPR SENS”
(using medium sensitivity paper), CNJ100 (5) is grounded, C122, C128 and R106
generates ENB of 1.7ms.
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. THEORY OF OPERATION

Recording Data Transfer Timing

..D.@ X OO

STB 83 J—

ENB

~U

o

Thermal Head Block Diagram

SOUT =
PRTCSLl: | sHIFTREGISTER

~=

st ——>] LATCH |
N~z
ENB —“)l DRIVER l

~~
LHEAT ELEMENTS I

3.50

When the same heat element is continuously heated, excessive heating resulting
in the shortening of the life of the thermal head occurs. To avoid two heatings
successively, carry SOUT from the shift register controls the SIN. When a certain
element has been heated in the previous cycle, SOUT becomes low to block the
SIN.
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3-3-4 CRT CPU

Qutline

3. THEORY OF OPERATION

The CRT CPU section controls :

Display data transfer from the host CPU through the CRT CPU RAM

Peak-bottom processing of ECG waveform

D/A conversion of the waveform

Timing control signal generation for the CRT driver
The CRT CPU operates on 2MHz system clock according to the program in the
internal ROM (TEC-7100/7200) or ROM 1C413 (TEC-7300). The host CPU halts
the CRT CPU every 24 msec. to transfer the data. After the data is transferred,
the CRT CPU sends one frame data, the D/A converted ECG waveform of two
channels for XY display mode and the serial character data for raster scan
display mode, with timing control signals to the CRT driver.

Communication with the Host CPU

Every 24 msec. the host CPU halts the CRT CPU 1C405 and transfers the data to
the CRT CPU RAM [C404. When HALTCRT becomes low, the CRT CPU
disconnects the bus line from itself and BA (bus available) becomes high to turn
on the three-state buffer IC401~402 for the control and address bus. When the
host CPU writes the data to 1C404, CSCRT becomes low to turn on the bi-
directional three-state buffer IC403 for the data bus and to enable 1C404 to access
data. RD controls the transfer direction of the buffer.

CRT ECG Data Bus Control Cycle

Ly 24mS
HALTCRT z
BA I I

1C401,402
GATE(I),(IS)_U 8|
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3. THEORY OF OPERATION

CRT CPU Data Bus Control

CONTROL
A8~ Al

A0~ A7

DO ~D7

BA

HALT CRT

1C40!

oTo——

o To-
G

1C402

1C404
RAM

oTo
L !

1C403

oo

CS CRT

1C405
CPU

0 o
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3. THEORY OF OPERATION

One-frame Display Cycle

Horizontal sweeps are made while the HSYNC is high. Two sweeps for ECG
waveforms and one sweep for characters are made in one cycle. The WAVIE/CHR
selects the display mode, the XY mode for the ECG waveforms and the raster
scan mode for the characters. D/A converted waveform signal YSIG is displaved
while BLANK is high. The BRIGHT pulse intensifies the brightness of the ECG
waveform to display the QRS synchronized spot in SYNC mode. The vertical
position of the ECG is controlled by the CH1/CH2. Raster timing for characters is
controlled by the HSYNC and VSYNC. Character data modulates the BLANIK.

Waveform and Character Data Transfer Timing

0.6mS 0.6mS

2 4ms 4.8m$ 48mS i0 8mS _’1
—
HSYNC
ImS I ]ims
w—-‘ f a‘
BLANK :) I Character Data ) ‘

BRIGHT

T T m
SO s SEAANPA I AV ON AW aiin | IR | "

___ko.ms ‘_‘_Fo 4ms

CHI/THZ J

WAVE/CHR

. I in
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3. THEORY OF OPERATION
Character Data Transfer to CRT Driver

Character Display Area

v

4(8) characters
(): TEC-7300

~
20characters

Vertical Sync VSYNC

VSYNC at CNJ106 (20) triggers a vertical scan. VSYNC is controlled by Q8 of
the frequency divider 1C410 (13) and P25 of the CRT CPU 1C405 (14). Q8 becomes
low by P23 output to reset 1C410. P25 is low in character display mode. When
VSYNC becomes low, the scan starts. While VSYNC is low, one vertical line data
of four characters (8 dots X 4(8) characters=32(64) dots, ( ): TEC-7300) is
transferred to the CRT driver.

dots

%%

Y

AN

6dots

Character Data Transfer Timing (4 vertical scans)

ROW DATA

QEEL

IC410013)
Q8

rwgare _ ) K @ K @ YK @

CNJI06(20)
VSYNC

-«———— 4 characters ————>

Blanking BLANK1
BLANKI1 has two functions : blanking the beam between the end of one sweep
and the beginning of the next sweep and modulating the beam to display

characters according to the character data.
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3. THEORY OF OPERATION

After 32 dots (64 dots in TEC-7300) data are transferred, the beam is blanked
according to the following logic. Q8 becomes high, VSYNC becomes high, STRB
(strobe) of multiplexer 1C409 (7) becomes high, Y out becomes low, 1C411 (11)
becomes high and BLANK1 of IC411 (13) becomes low. Then P23 of 1C405 (12)
becomes high, IC410 is reset, Q8 becomes low, VSYNC becomes low and the next
scan starts. BLANKI1 is still low because P23 is kept high. As the beginning area
of the scan is not exactly linear, characters are not displayed in this area. When
the scan reaches the display area, P23 becomes low, IC410 starts counting and
the data is transferred. According to the data, Y of multiplexer IC409 modulates
BLANKI1.

Character Data Transfer Timing (One vertical scan for 4 characters)

IC405(12) I |
P23

IC410 (i3)
10 \ M

VSYNC

64uS Data

The data shown left
modulates the beam as follows
in case of TEC-7100/7200.

IC4ll (13)
BLANK | _l‘ _I- ‘
1 bt e
4(8) characters
(): TEC-7300
] Display spot
SWEEP
SAWTOOTH Actualdisplay area
\
il . End of sweep
Blanking
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3. THEORY OF OPERATION

Character Data Decoding

Character data from the CRT CPU IC405 is converted from parallel data to serial
data by the multiplexer IC409. Input selection of 1C409 1s controlled by Q3 Q5
(Q2--Q4: TEC-7300) of frequency divider [C410. The CPU supplies « clock pulse
of 2MHz to 1C410. When P23 1C405 becomes high, reset of 1C410 is refeased.
1C410 starts counting and 10409 outputs DO~D7. Although DO--D3 are directiy
sent to [C409, D4~D7 are latched by 1C408. After 1C409 outputs DO~D3 at Y. Q5
becomes high to latch D4~D7 in 1C408. While 1C410 outputs D4~ D7, the next

DO~DT appears on the bus line.

Character Data Transfer Timing (One vertical scan for one character (TEC-7100/7200)

——
(TO)CZMHZ _ﬂ i
o[\ 9 L L L

IC410(11)
R

(13)Q8 \_J

1C409 (5)

v —

Cor X o2 X 03 X oa o5 Xos X o7 ) o0 X 01 X o2

/4

|C41Q%(13) _'l |_|
IC4$9(5) L DO ~ D7 DO ~ D7 X DO ~ D7 X DO~ D7 >|l L DO -
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3. THEORY OF OPERATION

Character Data Transfer Timing (One vertical scan for one character (TEC-7300)

1IC410 (1)

R —
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3. THEORY OF OPERATION

Waveform Data Transfer to CRT Driver
Digital KCG waveform data is transferred from the host CPU through RAM
1C404. The data is D/A converted by 1C406 and 1C114-2 and sent to the CRT
driver Y deflection amplifier as YSIG. In the waveform display mode, P25 of CRT
CPU IC405 (14) is high so that VSYNC is blocked and BLANK]1 is controlled by
only P23. P23 is high between the end of one sweep and the beginning of the next
one to blank the beam. CH1/CH2 at P24 of IC405(13) selects the display of
waveforms. When CH1/CHZ2 is high, the waveform is displayed in the upper area.

QRS Sync Spot BRIGHT

In SYNC mode, the synchronized point is indicated as a spot on the QRS
waveform. This spot is created by intensifying the brightness of the beam when
BRIGHT is low. In SYNC mode, D1~D7 sent to 1C406 are the ECG waveform
data and DO is flag bit to indicate the sync point. As DO is also ECG waveform
data in ASYNC mode, P27 of IC405 becomes low to block DO appearing at
BRIGHT.

Sync Spot Display Timing

____ASYNCmode| SYNCmode

-

1c483(25) 1 n n n

ECG waveform data Flag bit to indicate the sync point

1C405(i6)
SYNC/ASYNC

1C412(8)

BRIGHT U u
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3. THEORY OF OPERATION

Peak-bottom Processing
As 1/3 of the ECG data transferred from the host CPU is used for display. peak-
bottom processing is performed in software to display the peak of the steep QRS
waveform accurately. The ECG waveform is A/D converted every 2 msec. In
peak-bottom processing, one of the three points is selected every 6 msec. One
block is comprised of three individual data. The individual data of two time-
sequential blocks is compared. From each block the data with the greatest
difference in amplitude from that of the data selected in the inmediately

preceding block is then selected.
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3. THEORY OF OPERATION

CRT CPU Pin Description

Pin No. Symbol 1/0 Function
] Vss -—- Ground
2 XTAL - Not used
3 EXTAL [ Clock 8 MHz
4~5 MPO~MP1 | Operation mode selection
6 RES | Reset — 0 : Resets the CPU when the power is turned on
7 STBY | Not used
8 NV 1 Non-maskable interrupt —
Negative edge causes restart from start address.
HALTCRT is sent to this input from the host CPU
9 P20 0] VSSET (Vertical scan set) —
0: Until vertical scan reaches to character display area starting
from the left end.
10 P21 HSYNC (Horizontal synchronization)
1 P22 WAVE/CHR — 0: Waveform display, 1: Character display
12 P23 Blanking — 1: While blanking beam between the end and the
start of sweep.
13 P24 O CH1/CH2 — 1: Waveformisdisplayed on channel 1.
0: Waveform is displayed on channel 2.
14 P25 WAVE/CHR — 0: Character display, 1: Waveform display
15 P26 LEADS OFF : Square waveform of 300 Hz is sent to the transmitter
when the transmitter receives the signal from the main
unit and an electrode connected to the main unitis
detected.
16 P27 0 Syncmode — 1:Syncmode
17~19 P50~P52 --- | Notused
20 P53 1 HALTCRT — 0: The CRT CPU is halted by the host CPU.
21~22 P54~P55 --- | Notused
23 P56 1 CALDISP (Internal DIP SW setting) —
0: A calibration waveform appears at the left end of the 2nd
trace.
24 P57 --- | Notused
25~32 P60~P67 1/0| DO~D7 — Databus for the D/ A converter
33 Ve [ Power — + 5V
34~41 P47~P40 0 A15~A8 — Address bus

3.60
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3. THEORY OF OPERATION

PinNo. Symbol /0 Function
4?2 Vpp/OE --- | Notused
43~50 P17~P10 O A7~A0 — Address bus
51~58 ;37~P30 I—/”O Data bus
59 P74 0 Bus available —
1: The CRT CPU discornects the bus when the CRT CPU halts.
a;'—“h;‘_— pP73~-P72 - Not used A
62 P7i Q WR (Write) — 0 : Writes the data into the RAM.,
[ 63 wP7O @] RD (Read) — 0 : Reads the data from the RAM
64 E (0] Clock puise of 2 MHz for character data decoder.

TEC7100/7200/7300.01
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3. THEORY OF OPERATION

3-4 CRT Driver UP-7740

QOutline

3.62

The CRT driver drives the horizontal, vertical and position yoke controlied by the
signal sent from the CRT CPU to display the waveforms and characters.

The HSYNC controls a sawtooth waveform to drive a horizontal yoke for the
horizontal sweep. The sweep speed, width and vertical position change according
to the display mode of waveforms and characters. The display mode is controlled
by the WAVE/CHR. The vertical deflection waveform also changes according to
the display mode. In the waveform display mode, the YSIG is used as a vertical
deflection signal. In the character display mode, the VSYNC controls a sawtooth
waveform for the vertical scan and the BLANK controls beam on/off for
modulation. The BLANK also blanks the beam between the end and start of both
the horizontal and vertical sweep.
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Horizontal Deflection Driver

3. THEORY OF OPERATION
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The HSYNC triggers the integrator IC601-2 to generate sawtooth waveforms.
The horizontal deflection waveform changes according to the display mode
controlled by the WAVE/CHR. The sweep width is determined by the amplitude
of the sawtooth which is controlled by IC602-1. The sweep time is detemined by
the HSYNC timing. The horizontal position is controlled by 1C602-2. The
relationship between control signals and outputs is as follows.

Horizontal Sawtooth Control 1IC602

Control Output
Display mode A B < -
(HSYNCQ) | (WAVE/CHR)
Blanking 0 X X0/ X2 YO/Y2
Waveform 1 0 X1 Y1
Character 1 1 X3 Y3

TEC7100/7200/7300.01
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3. THEORY OF OPERATION

Sweep Speed Control

The sweep speed is controfled by the charging speed of the integrator 1C601 2. In
the character display mode. the WAVE/CHR is high. When the HSYNC beeomeoes
high, —3V is connected to C801 through R653 and integration starts The
charging speed is determined by R853 and C601. When the HSYNC bocomes fow,
C601 is discharged through R603. In the waveform display mode. the WAVE
/CHR is low. Therefore the charging speed is determined by R652 and C01
Horizontal Positicn Control

The offset voltage controlled by [C602-1 is added to the sawlooth to shift the level
o0 that the center of the sawtooth and the level of blanking period become 0V
This offset voltage addition is controlled by the IISYNC and WAVE/CHR  In the
character display mode, when the HSYNC is low, ~3V is connected to 1CB01- 1
through R651. The offset of —3V X (R607/R651) is added to IC601-1. In the
waveform display mode, the offset of —3V X (R607/R650) is added. These offset
voltages are added only when HSYNC is high. The horizontal position for both

the waveforms and characters is adjusted by VR602.

Horizontal Sweep Sawtooth

HSYNC I l

CE0117) /
I oV —— —
1C601(1) oV—L\

4.8mS/10.8mS >

3.64

Driver

When the input voltage of IC603-2 becomes a positive maximum, the output
becomes negative, the base voltage of Q603~604 decreases, the emitter voltage
decreases and becomes negative, current flows from CNJ600-2 to CNJ600-1
through the yoke, and the sweep is initiated at the left end of the screen. 1C603-2
has two feedback loops. The main feedback is through R610, and the yoke is
delayed due to the inductance of the yoke. The feedback through R608
compensates this delay to return the beam quickly. Then the horizontal
deflection width is adjusted by VR601.

TEC7100/7200/7300.01
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Vertical Position Control
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This circuit controls vertical positions for characters and ECG of channel-1 and -
2. Current for the position yoke is controlled by CH1/CH2 and WAVE/CHR sent
from the CRT CPU. The relationship between control signals and outputs is

shown below.

Position Control 1C605

Control
A B Output Display mode
(CH1/CH2) | (WAVE/CHR)
X 1 Y2/Y3 Character
1 0 Y1 Waveform CH-1
0 0 YO Waveform CH-2

x: lrrelevant

For example, when channel-1 is selected, negative voltage is applied to 1C603-1
(2), the output increases, the base voltage of Q607~608 increases, the emitter
voltage increases, the yoke current increases and the baseline position goes up.
Feedback through R629 is delayed by the inductance of L601 and the yoke.

Feedback through R623 compensates for this delay.

TEC7100/7200/7300.01
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Blanking
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The BLANK controls the cathode voltage to turn on/off the beam. 1C604
amplifies the BLANK (0 or +5V) to provide a saturated output with an offset of
+1.9V. The cathode volitage of +230V divided by R674~676, R671, R673 and
VR701. When the BLANK is low, the cathode voltage increases to turn off the
bean.

VRR608 adjusts the adjusting range of VR701 for intensity control.

VR609 adjusts the voltage of G4 for focus control.

QRS Sync Spot
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The QRS synchronized point is displaved as a spot on the QRS waveform. When
the BRIGHT becomes low, the monostable multivibrator IC608 generates a low
pulse and the grid voltage increases to intensify the beam brightness. Strav

capacity narrows the pulse width of IC608.
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3-5 High Voltage Board UP-7636/7851

Outline
This unit generates a high voltage to charge the energy and controls charging
and discharging. The charge energy is monitored by the host CPU through the
A/D converter. For safety, the charged encrgy is also monitored by the
comparator to avoid overcharge. The integration of the discharge current change
measured when the energy is discharged is sent to the host CPU to caleulate the

TTR (Transthoracic Resistance) and delivered energy (T1KC-7200/7300 only).

Switching Control

Switching Control, Charge Energy Monitor and Internal Discharge
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3.70

The switching regulator controller IC501 controls the switching of the transistor
Q500~Q502. 1IC501 comprises the oscillator, dead time comparator, PWM
comparator, two error amplifiers, flip-flop, output control and reference voltage
generator. Knergy charging start/stop is controlled by the dead time comparator
and the error amplifier-2. The error amplifier-2 protects the circuit from
overcharging. The error amplifier-1 controls the output pulse width to regulate
the output current. The dead time and PWM comparators compare the level of
the sawtooth waveform generated by the built-in oscillator with the tevel of the
control signal.

When not charging, the CHGON is low, IC501 (4) is high, the dead time
comparator has a constantly high output as the control input level is higher than
the sawtooth input level, and the output transistors are turned off. When the
charge button is pressed, the CHGON becomes high, (4) becomes low gradually
due to C501. When the control input level becomes lower than the peak level of
the sawtooth, the dead time comparator outputs pulses to turn on/off the output
transistors for charging. Then (4) continues to become lower, when the control
input level becomes lower than the bottom level of the sawtooth, the dead time
comparator constantly outputs low. At this time switching is controlled by the
PWM comparator.

The PWM comparator compares the sawtooth with the output of the error
amplifiers. The pulse width of the PWM comparator is controlled by the output
level of the error amplifier-1. The output current through R509 is converted into
the voltage. The error amplifier-1 provides the mean voltage to the PWM
comparator. When the current increases, the turn-on time of the output

transistors is shortened and the current is regulated.

When the output of IC501 (9)/(10) is high, Q500 and Q502 turn on and the current
flows through T500. The current is a sawtooth waveform due to the inductance of
T500. The sawtooth at IC501 (5) becomes (V when it reaches +3V, Q502 turns
off, the collector potential of Q502 becomes high and the energy stored in the
primary winding is transferred to the secondary winding. After one pulse
charging, the collector potential of Q502 becomes GV.

(D The collector of Q502 is 0V. As Q502 is turned off, IC502 (10) is low. 1C502
(3) outputs high, C502 is charged and the level of IC501 (5) goes up.

@ The level of IC501 (5) exceeds the output level of the error amplifier-1 and
IC501 (9)/(10) becomes high.

@3 The current of Q502 increases.

@’ The output of 1C501 (9)/(10) becomes high, IC502 (3) becomes low, D501

turns off and the sawtooth slope is controlled by the internal oscillator.

TEC7100/7200/7300.01
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High Voltage Switching Timing

3v
1C501(5) /I

Output level of
I/ ERROR AMP |

ov

1C 50i(9), (10} ! - |

Q502
1E N

Q502
Collector

Charge Energy Monitor

1C504-1 divides the charged voltage in C550 by 1/1250 and the resulting voltage
is sent to the A/D converter of the ECG/CPU as the CHGAD. IC504-2 also
monitors the charged voltage for safety. If the circuit is faulty and the voltage of
C550 exceeds 5 kV, the CHGAD at TP506 becomes +4V, IC504-2 saturates to
negative, D522 turns off, the control input of the error amplifier becomes 0V, the
error amplifier’s output is high, the PWM comparator’s output is constantly high
and charging stops. At the same time, Q506 turns off, the OVERCHG becomes
high (pulled up in the ECG/CPU), the host CPU makes the CHGON low,
discharges the energy internally and displays “ERROR4” on the CRT.

Internal Discharge
When the energy is not charged, the INTRLY is low, Q503 turns off and the
internal discharge relay RLY501 is closed and C550 is not charged. When the
energy is charged, RLY501 opens. When discharging the energy, internally in
the same manner as above, RLY501 is closed and the charged energy is consumed
through R529~534. D515 protects Q503 from damage due to the counter-
electromotive force of the inductance of RLY501 when Q503 turns off.

TEC7100/7200/7300.01 3.71
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External Discharge
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The charged energy is discharged to the paddles by the relay. The relay RLY550
is usually set to the paddle lead ECG position. When the EXTRLY becomes high,
Q504 and Q507 turn on, RLY550 connects the paddle to C550 to discharge
energy. 300 msec. later, EXTRLY becomes low. D517 protects Q507 from damage
due to the counter electromotive force of inductance of RLY550 when Q507 turns

off.

A part of the discharged energy is consumed by the internal resistance of 9Q in
the circuit. The energy selector indicates the energy level for the load of 508.
Therefore the indicated energy level is

(Indicated energy)=(Stored energy) X 50/(50 + 9)
When the transthoracic resistance is RQ :

(Delivered energy) =(Stored energy) X R/A(R+9)
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TTR Detection (Not used in TEC-7100)

3. THEORY OF OPERATION
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When the energy is discharged externally, the change of magnetic flux in the

primary winding of L550 induces the voltage in the secondary winding, the

negative voltage at the secondary winding is integrated, and the host CPU

calculates the T'TR and delivered energy according to the integrated value.

¢
Magnetic flux . i ) o
in the primary Magnetic flux in the primary winding
winding
t
. VA
Voltage in the | ‘
secondary ’ i
winding T e
Voltage in the secondary winding

An integrator with a rectifier 1C720-2 integrates this change of the negative
area. When the input of 1C720-2 is negative, D721 turns on and C724 is charged

TEC7100/7200/7300.01
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for integration. When positive, D720 turns on and C724 is not charged. The
integrated value TTROUT is sent to the A/D converter of the ECG/CPU through
the buffer amplifier 1C720-1. The host CPU calculates the TTR and delivered
energy. The TTRGAIN VR720 adjusts the integration value. The ENRGAD.J at
CNJ501 (13) is the reference for calculation. After discharge, the TTRRST

becomes high to reset the integrator.

Discharge Test Detection
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The host CPU recognizes that the energy is discharged to the test load by the
DCHGCHK. When the energy is discharged to the test load, the photocoupler
PC580 turns on and a low pulse is applied to the multiplexer IC503-1 to generate
the low pulse DCHHGCHK. C516 and R325 widens the pulse width.

This circuit of TEC-7100 checks whether the energy is discharged to the test load.

This circuit and T'TR detector of TEC-7200 check whether the proper amount of
energy is discharged to the test load.
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3-6 Motor Drive Control UP-7738

Outline

The paper feeding motor is controlled by the control signal from the host CPU

The rotation of the motor is regulated by the feedback from the rotation sensor.

The opening of the head and the running out of paper are sensed and the signals

are sent to the host CPU. For the thermal head operation, see the Data T'ransfer
to Recorder section of 3-3-1 Host CPU.
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Rotation Sensor

A power of +5V is supplied to the magnetic rotation sensor. R709 and C703 cut a
high frequency noise. The sensor outputs a sine waveform of several hundreds
mV. The frequency of the waveform corresponds to the rotation of the motor.
1C700-1 is a hysteresis comparator with an offset of +3V by D700. R701 and
R703 determine the hysteresis characteristic. When the potential of 1CT00-1 (2)
is higher than (3), the output becomes 0V and the potential of (3) V(3 is:
V(3) = 3—3XRTO1/(R701 +R703)
= 297V
When the potential of (2) decreases less than V(3), the output becomes 4 5V and
the potential of (3) V(3) is;
V(3) =(5=3) <X RT01/(R7T01 +R703)+ 3
= 3.02V

Waveform Shaping of Rotation Sensor

IC700(2) 3v \ \ \

5v
1C700(1) ]
ov

302V ™\

297V / /

\
I\«
[

SWT00-1 changes the gain of the amplifier. This switch is set to on for the TIC-
7300 to increase the gain, as the output level of the sensor of the TEC-7300 is
smaller than that of the TEC-7100/7200.

Phase Locked Loop

3.76

PLL IC702 compares the phase of the sensor signal PCA and the reference signal
to regulate the rotation of the motor. When the motor rotates faster than
specified, the advanced phase generates the positive level as shown below.

The frequency of the reference signal PCB is determined by the resistors
connecled to 1C702 (12) and the capacitors connected to IC702 (6) and (7). The
frequency is 294.811z in the TEC-7100/7200, and 1178.9Hz (25mm/s) or 235.8Hz
(6mm/s) in the TEC-7300. Analog switch IC705 selects the frequency of the
reference signal wilth the paper speed select signal 25/5mm/s. In the TEC-
7100/7200, this select signal is fixed too high.

TEC7100/7200/7300.01
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PLL Phase Comparison Timing

PCA
From sensor
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High impedance

Integrator
R710~712 and C707 smoothen the output of IC702. When the motor rotates
faster than specified, 1C702’s output is high, the base potential of TR700
increases, the potential of the collector of TR701 decreases, the potential of the
emitter of TR706 and 705 decreases and the motor rotation is slowed. In contrast.
when the motor rotates more slowly, the rotation is accelerated in the opposite
manner.

Start/Stop Control

The REC from the host CPU controls the start/stop of the motor. When the REC is
low, TR704 turns on, TR702~703 turn on, and TR705 turns off to stop the motor
When the REC is high, the motor runs.

Paper Feed Control

Paper feed lever action is sensed by the photo-reflector comprised of an LED and
a sensor. The paper feed lever is linked to the reflector which moves together with
the lever position. The reflector is usually positioned so that the light emitted
from the LED does not reach the sensor. When the sensor does not receive the
light, (14) and (15) of CNJ700 are open, the open collector comparator IC700-2
turns off and the start/stop is controlled by the REC. When the paper feed lever is
pressed down, (14) and (15) are on, 1IC700-2 turns on, TR702~703 turn off
regardless of the REC status, TR705 turns on and the motor runs.

TEC7100/7200/7300.01 3.77
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Running Out of Paper

Power Supply

When the thermal head is not set or the paper is used up (or not loaded), a
message is displayed on the CRT and the recording is stopped.

The micro-switch SS-5GL2 opens/closes together with the head. When the head
is set to the recording position, the switch closes. The photo-reflector in UP-7644
senses the paper status. When the paper is loaded and the head is set, the light is
reflected with the paper and the output NOPAPER becomes low. The NOPAPER
is sent to the host CPU.
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A regulated voltage of +9 and +5 is supplied from +12V. Although IC701 itself
is a regulator for +5V, 1C704 boosts the common potential of ICT01 to provide
+9V. As the current capacity of IC701 is not enough for driving all heat
elements, C705 supplies the current. To avoid a malfunction caused by charged
C705 when the power is turned off, +5V is turned off after +9V is turned off by
connecting 1C703 to the output of IC701. The data and control signals for the
thermal head are transferred from the host CPU to the head through this board.
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3. THEORY OF OPERATION

3-7 Power Unit SC-701V

Outline
The switching regulator supplies the DC power to each unit from the AC source
or the battery. The battery charger controls the charging voltage in the cycle or
trickle mode.

AC Power Supply

The line filter CN801, L.801~802 and C801~802 prevent the switching noise
from interfering with external instruments connected to the AC line. The
thermistor TH801~802 protects the circuit from a rush current. When the power
is turned on, the impedance of the thermistors is high to impede a rush current.
In steady state, the impedance decreases due to the temperature increase. The
selector P802 and J802~803 select the voltage of the AC power source of 100V
(90~135V) and 200V (180~265V). In 100V position, the circuit becomes the
voltage doubler rectifier. In 200V position, the circuit becomes the bridge
rectifier as shown below.

Rectifier Selection

AC

100V AC 200V AC

220~340V DC 220~340V DC

TEC7100/7200/7300.01 3.79
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AC/DC Switching Control

The switehing regulator IC801 is powered by Q801 to initiate an oscillation when
the power is turned on and hy T80t through D807--808 in steady state 10801
swilches Q804~805 and (802~803 alternately to chop the power supply voltage
which appears across €803 and €804 in the half-bridge method. The outpui
voltage is regulated by PWM method by the feedback voltage to IC801 (12) When
ICBOT (71 is low, Q805 turns on, Q803 turns on through T804, the voltage across
C804 is chopped and the pulses are transferred to the secondary winding cireuit
through T801.

500V

IC80I (7)

ov

2«30V

Testpoint
A/D

ov

L—’—\z35ps—-l

Relay Control ‘
RY801 selects the power source of AC or the battery. RY802 turns on/off the
power. When the AC source is available, the anode of D810 is high, Q806 turns on
and the AC is selected. The signal AC of J804 (18) also becomes high and is sent
to the host CPU. When the signal AC is low, + 12VB of J804 (19) is A/D converted
and monitored as the battery level by the host CPU. When the batterv’s level is
lower than the operating voltage, the host CPU makes the BATOFF of .J804 (17)
high. RY802 is controlled by the POWER (from the energy selector), BATOFF,
and AC of IC803 (12). The logic for RY802 is shown below.

Power on/off and AC/Battery Relay Control

POWER J804 (20) 1 0 0 0 0 0: Power on
1C803(12) X 0 0 1 1 1: ACis available
BATOFF J804(17) X 1 0 0 1 1: Battery is off
AC/BAT selector RY801 BAT BAT BAT AC AC |
Power on/off RY802 OFF OFF ON ON ON | -

3.80 TEC7100/7200/7300.01




3. THEORY OF OPERATION

DC/DC Switching Control

Q807~808 switched by 1C802 chops the rectified voltage. The pulse width of the
chopped waveform regulates the output voltage by a feedback of +5V to 10802
(12). When the power on/off relay closes, the power is supplied through D315 to
10802 and an oscillation starts. Pulses transferred through T802 are rectified to
provide 6V, F85HV, +5V,  + 12VREC., +12VCRT and+ 12VB. t6V and
+ 12VCRT are regulated by series regulators 1C807~809 and +5V is regulated
by a switching regulator IC802.

xI2v —

1cg02(6) oV

v —14V

20|12V
Testpoint
D/D

oV —

L
e

TEC7100/7200/7300.01 3.81




3. THEORY OF OPERATION

Battery Charger

The charger controls the charging mode of cycle and trickle. In the cycle mode. a
large charging current rapidly charges the battery. When the battery is fully
charged. the charging current is reduced to the minimum level to keep the

battery fully charged.

The voltage regulator 1C805 regulates the battery voltage in two steps. When
charging starts (cycle mode), the regulation level is set to 14.8V (20°C). 1C805
supplies a limited current of 760 mA to increase the voltage. The voltage across
849 is sensed by 1C805 (2) and (3) to monitor the current level. When the
battery level becomes the regulation level of 14.8V, the level is sensed by (4), the
voltage is regulated and the charging current decreases gradually. When the
charging current decreases to 350 mA, IC806 provides a low output to 1C805 (5)
to change the regulation level to 13.8V (20°C) and the current decreases to
several mA for trickle charging. The regulation voltage depends on the battery
surface temperature. The voltage in the tricle mode is 14.1V at 0°C, 13.8V at 20°C
and 13.4V at 40°C.

Battery Charging Characteristics

Cycle Charging Voltage(14.8V)

(0.76A)

X

/—Tricle Charging Voitage (I3.8V)*
X at 20°C

( Battery Surface Temperature )

/—C urrent curve

y<— (0.35A)

—Time

3.82
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3. THEORY OF OPERATION

Battery Charge Indication
(UP-7640)
When the AC power is supplied, the AC power switch is turned on, and the
battery is in place in the defibrillator, the BATTERY lamp lights. The battery
presence is detected by the switch connected to connector J803.

(UP-7720/7720G)

The BATTERY lamp lights in the cycle charge mode and goes off in the trickle
mode. The lamp also goes off when the batlery is not charged. The comparator
IC10 monitors the battery charging current by the voltage across R884. When
the charging current becomes less than approx. 25mA, the lamp goes off.

TEC7100/7200/7300.01 3.83
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4. SELF-CHECK

4-1 Introduction

The host CPU monitors the circuit operation and displayvs an error code on the
sereen when a malfunction is found according to the self-check program. IFour

tvpes of error codes are provided.

When the power is turned on, RAMs and the [/O port are checked. If a
malfunction is found, “ERROR 1” is displayed with an alarm for 3 sec. If no
trouble is found “READY " is displayed.

When the high voltage circuit is faulty, error 2, 3 or 4 is displayed and the CPU
inhibits the energyv charging operation for safety. These error messages are
stored in the memory of the timer IC, which is backed up by the battery.
Therefore, once the message appears, charging is impossible even after the power
is turned off and on again. However, this error message may appear due to noise
or poor contact of the connector. First clear the error message in the memory as

shown in later to eliminate such faulty error messages.

TEC7100/7200/7300.01 4.1




4. SELF-CHECK

4-2 Error1

Erroris displayed when
power is turned on

Turn off the power.

Check toseeif ICsin sockets are firmly

inserted in the ECG/CPU board.

Remove the ICs from the sockets and

insert them again.

Turn on the power again.

Does ERROR 1

NO

Error 1: RAM or I/0 port IC is
defective

appear? /

YES

Replace the ECG/CPU board.

4.2

End

TEC7100/7200/7300.01




4 SELF-CHECK

4-3 Error2,3

Error 2 or 3is displayed
when power is turned on.

within 30 sec.

Important | Press the CHARGE key
while pressing the
CAL key to clear error

Srror 2: Energy charging is not completed

Error 3: The voltage of the high voltage
capacitor drops sharply after charging.

messages.
Charge energy at 360J.
+ Error was caused by
external noise. If same
Does error message NO Does error message NO problem occurs
3 appear? 2 appear? frequently, inform
Nihon Kohden.
YES YES
Y
Is energy higher NO RepIaFe high Yoltage
than 50J ? ] capacitor or high
’ voltage board UP-
7636.
YES
Most frequently
occurring case
Y
Does CHARGE lamp NO Replace high voltage capacitor.
light? (Energy decreases suddenly after incompiete
charge. Capacitor may expand several mm.)

YES
\4

Check contact of connector between UP-7636 and
high voltage capacitor. (Energy display shows 360J
for 1to 2 secand then 0J.)

TEC7100/7200/7300.01
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4 SELF-CHECK

4-4 Error 4

4.4

Error 4 is displayed when

power is turned on.

Press the CHARGE key

while pressing the
CAL key to clear error
messages.

{

Set energy selector to
3J. Do not charge.

!

Does screen show
0J?

YES
/

Wait for 30 sec.

f

Does error message
4 appear?

YES
/

Check contact of
connector between
UP-7636 and
ECG/CPU board.

Iirror 4: High voltage is already present in the
capacitor before charging.

Important

NO

Measure voltage

across TP506 and
TP502 of UP-7636.

Charge energy at 3J.

!

Set energy selector
to MON/ON.
Immediately return
selector to 3J.

!

Is energy disarmed?

YES
Y

\

Is voltage 100mV or

greater?

YES

Y

Wait 2 hours to
disarm energy com-
pletely and replace
internal discharge
relay RLY-501.

Error was caused by
external noise. If same
problem occur
frequently, inform
Nihon Kohden.

Replace ECG/CPU
board.

NO

TEC7100/7200/7300.01
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5. ADJUSTMENT

5-1 ECG/CPU Board UP-7635/76351/7737

e 1 HHH
. )

D iiiice
T SR T A0
2 R X

©

P ——T R I

i )

L e L
St___.__ﬁg-;%fs. TR
R aanTs o « RPN . o

When replacing the CPU board, no adjustment is required as it has already been

adjusted at the factory.

5-1-1 Charging Completion Sound Volume

Adjustment
Charge the energy at 3J and adjust VR101 as follows.

Preset control Sound

VR10t (HRSOUND) Maximum

TEC7100/7200/7300.01
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5. ADJUSTMENT
5-1-2 Reference Voltage

Preparation
1. Set ENERGY SELECT switch to “ECG MON POWER ON” position.

Adjustment
Preset control Measgrmg Adjustment range
point
VR252 (REF4V) TPREF +4*+0.001V

5-1-3 ECG Amplifier Gain

Preparation

1. Inputthe sine wave of 10Hz/1mV p-p divided into 1/1000 of 1 Vp-p to the ECG
input leads.

2. Select ECG LEAD (1) and sensitivity (X 1).

SIGNAL GENERATOR

IV.IOHz  ©]

171000
ATTENUATER

Adjustment

Preset control Adjustment

VR251 (GAIN) 10 mmp-p on paper

5.2 TEC7100/7200/7300.01




5. ADJUSTMENT

5-1-4 Amplitude of Calibration Waveform

This adjustment should be carried out after completing item 5-1-2.

Preparation
Select X1 by pressing SENS switch.

Adjustment
Press the CAL button located on the front panel.

Preset control Adjustment

VR253 (CAL) 10 mm p-p on paper

5-1-5 Amplitude of Test Signal

Preparation
1. Select TEST mode by LEAD switch.
2. Select X1 by pressing SENS switch.

Adjustment

This adjustment should be carried out after completing item 5-1-2.

Preset control Adjustment

VR254 (TEST) 10 mm p-p on paper

5-1-6 Paddle Contact indicator

Preparation

Apply the resistor of the value as shown below between paddle electrodes.

Adjustment
Preset control Color of paddle contact indicator
VR381 Threshold level of Green and Yellow (1002 resistor)
(PC ZERO) Threshold level of Yellow and Red (200} resistor)

5-1-7 Battery Level Indicator

Adjustment
Preset control | Measuring point Adjustment
VR525 1C202 pin-28 Voltage at CNJ108 pin-19 x 0.2

TEC7100/7200/7300.01 5.3




5. ADJUSTMENT

5-2 Switching Regulator UP-7640/7720

5.4

When changing the switching regulator board, readjustments of VRs are not

required.

CAUTION
1. Do nottouch AC primary circuit with one’s hand.
2. When testing AC primary circuit by the oscilloscope, a power supply
isolated from AC line voltage is required.
3. Do not use the test terminal OV to check all of the secondary circuits,
because this OV terminal is applied to the SC line voliage directly. This

0V test terminal must be used for checking the AC primary circuit only.

TEC7100/7200/7300.01




5. ADJUSTMENT

5-2-1 Power Supply Voltage + 12 VB
DC +12 VB is mainly used for high voltage circuits. This power supply is output

from the AC-DC inverter circuit of this unit.

Preparation
Set the ENERGY SELECT dial to “360.” position.

Adjustment
Press the CHARGE kev. After charging 1s completed, adjust VR&81
Preset control Measuring point Adjustment range
VR801 (V.ADJ) TP+ 12VB +12x01V

TEC7100/7200/7300.01 5.5




5. ADJUSTMENT

5-2-2 Power Supply Voltage + 5V
+5VDC output from DC-DC converter is used for the digital circuit.

Preparation

When adjusting the to +5V, the output current load is required. Set the
ENERGY SELECT switch to ECG MON POWER ON position to provide
DC +5V power supply with the proper current load during adjustment. The 15Q

/ 2W resistance also provides the equivalent current load for this power supply.

Adjustment
Preset control Measuring point Adjustment range
VR803 (5V ADJ) TP + 5V +503+0.05V

5-2-3 + 5V Current Limiter
When excessive current is loaded to the +5V power supply due to some circut

troubles, the output current is limited with 800mA.

Preparation

1. Disconnect connector CNP108 from the P.C.B. (UP-7640).

2. Connect the load resistor and ).C. ampere meter between pin number ©
(+5V)and @, @ (GND) of CNJ804 as shown below.

3. Connect the power switch between &, @ and @ as shown below.

CNJ804

g9 D.C. Ampere Meter
(1A full scale)

+5V >
OUTPUT

3
GND(ED)—I:: ; {‘ 6250/ 1W x 8pcs.

Load Resistance
(6.25Q/8W)

POWER —»| 1p

POWER ON SW

5.6 TEC7100/7200/7300.01




5. ADJUSTMENT

The load resistance can be equally provided by using the eight resistors of 50Q /
1W instead of the cne resistor of 6.25Q / 8W.

Adjustment

Adjust the VRB02 so that an ampere meter indicates 800mA.

Preset control

Measuring point

Adjustment value

VR802 (OCP)

See Fig.

800mA

5-2-4 Trickle Charging Voltage

Battery charging circuit has two charging modes. Charging voltages are

independently provided to each mode. It is only necessary to adjust the trickle

charging voltage according to the following procedures.

Preparation

1. Remove the top casing.

2. Remove the power unit shield cover.

3. Use the fully charged battery when adjusting the trickle charging voitage.

Adjustment

The voltage depends on the ambient temperature.

Preset control

Measuring point

Adjustment range

VR805 (V.CHG)

TPBAT

13.88£0.01V
*Ta=25°C

TEC7100/7200/7300.01
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5. ADJUSTMENT

5-2-5 Maximum Charging Current

It is necessary to adjust the maximum charging current wecording to the follow

ing procedures

Test Circuit

Conneet the D.V.M. between across the resister R849. The measuring current

can be obtained by the following equation.

Charging limit current =

Adjustment

Indicated value of DV M.(V)

1Q

During charging the battery, adjust VRBU4.

Preset control

Measuring point

Adjustment value

VR804 (C.ADJ)

Across R849

0.76 V

5.8 TEC7100/7200/7300.01
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5 ADJUSTMENT

5-2-6 Current Change from Cycle Charge to Trickle Charge
When a current of 0 35A is detected. the charging mode is changed from cvele
mode to trickle mode as shown in the Fig. 5-2-5 and charging current is rapidly

decreased

Adjustment

1. Charge the battery fully. An empty battery requires approx. 15 hours to
charge completely.

2. Turn off the power by the AC POWER switch.

3. Turnon the power.

4. Monitor the voltage across R849. Constant voltage of .76V appears for a
while, then the voltage starts decreasing gradually, if adjusted correctiy
When the voltage becomes 0.35V, the voltage drops rapidly. If the voltage
does not drop at 0.35V, repeat the procedure 2 and 3, adjust VR806. and

monitor the voltage.

Preset control Measuring point Adjustment value
Constant at 0.76V
VR806 (TRICKLE) Across R849 Drops at 0,35V

Battery Charging Characteristics

Cycle Charging Voltqge(l4.8V)*

/Tricle Charging Voltage (I3.8V)*

X at 20°C

(0.76A) | ( Battery Surface Temperature )

/C urrent curve

<— (0.35A)

—Time

TEC7100/7200/7300.01 5.9




5. ADJUSTMENT

5-3 High Voltage Board UP-7636/7851

¢ ".é‘."j;}"

The following adjustments are for the energy charge and discharge circuit of
defibrillation.

5-3-1 Delivered Energy

Preparation

Connect the equipment as shown below.

TEC-7000

Delivered Energy Checker

5.10 TEC7100/7200/7300.01




Adjustment Procedure

1.
2.
3.

Select an energy of 360 J and charge the energy.

Press discharge buttons to deliver the energy to the checker.

5. ADJUSTMENT

If the checker does not show 360 J £ 10%, adjust VR501 and repeat the

above procedures.

Confirm that the values of other energy levels are in the following range. If
not, adjust VR501 so that the checker shows 1 ~ 2 J over the previous level

ol 3604,
Selected Delivered Energy Joule Meter
LEenerlgg) TEC-7100/7200/7300A | 1ec1iomeniban oa
3 3041 3541]
5 5142 51+2)
10 10J+2) 10J+2]
20 20+ 10% 201+ 15 %
30 300£10% 3015 %
50 501+ 10 % 50+ 15 %
70 701+ 10 % 701+ 15%
100 100+ 10 % 100+ 15 %
150 1504+ 10 % 150 % 15 %
200 200+ 10 % 200+ 15 %
300 300) %10 % 300 %15 %
360 360J+10% 360+ 15 %

TEC7100/7200/7300.01




5. ADJUSTMENT
5-3-2 Energy Charging Time

Adjustment

1. Operate the equipment on the AC line.

2. Select an energy of 360 J and charge the energy

3. If charging time (after pressing the charge button until charging is
completed) is out of 9.3~9.7 «cc.. adjust VR50U and repeat the above

procedure

Preset control Adjustmentrange

VR500 (CHG TIME) 9.3 ~ 9.7 sec

5-3-3 TTR Gain (TEC-7200/7300)

Preparation

Connect the equipment as shown below.

TEC-7000

Delivered Energy Checker

512 TEC7100/7200/7300.01




5. ADJUSTMENT

Adjustment
1. TEC-7200
(1) Pressthe HI/ LO LIMITS key while pressing the T key.
(2) Press REC/STOP key while pressing the T key.
The TTR and delivered energy level will then be displayed on the heart
rate position and sel energy position, respectively.
TEC-7300
Press both CAL and FREEZE key simultaneously.
The T'TR and delivered energy level will then be displayed on the heart
rale position and set energy position, respectively.
Select an energy of 50 J and charge the energy.
Press discharge bultons to deliver the energy to the checker.
If the displayed TTR is not 50+ 1 Q, adjust VR720 and repeat procedures 3

and 4.
Preset control Adjustment range
VR720 (TTR GAIN) 50+ 1Q on CRT

5-3-4 Delivered Energy Display (TEC-7200/7300)

Preparation
Connect the equipment as shown in Fig. 5-3-3.

Adjustment
1. TEC-7200
(1) Press the 11/ LO LIMITS key while pressing the 1 key.
(2) Press REC/STOP key while pressing the T key.
The TTR and delivered energy level will then be displayed on the heart
rate position and set energy position, respectively.
TEC-7300
Press both CAL and FREEZE key simultaneously.
The TTR and delivered energy level will then be displayed on the heart
rate position and set energy position, respectively.

Select an energy of 50 J and charge the energy.
3. Pressdischarge buttons to deliver the energy to the checker.
If the displayed energy is not 50* 1J, adjust VR721 and repeat procedures 3

and 4.
Preset control Adjustment range
VR721 (TTR ENRG) 50 1) on CRT

TEC7100/7200/7300.01 5.13




5. ADJUSTMENT

5-4 CRT Display Adjustment UP-7740

4 9774021-5
v w07

o
UP~7740

. CRT [2

O
©OF
.(%E 0

3

This adjustment is required when changing the deflection coil or the CRT Lube.

When changing each printed circuit board, this adjustment is not necessary.

5-4-1 Pattern Distortion and Sweep Rotation

Pattern Distortion Adjustment
1. Adjust the distortion adjustment ring mounted on the deflection coil so that
the display pattern is placed on a specified position of the CRT screen. (See

the following figure.)

o

Adjust the distortion adjustment ring so that no distortion occurs around the

corner of the CRT screen.

Securing belt M3 Screw
. 3 o
Distortion =

Adjustment Ring

! -

within 2mm

Deflection Coil

Sweep Rotation Adjustment

1. Loosen the M3 screw mounted on the securing belt.

r
-

2. Turn the deflection coil so that a sweep is positioned within a specified area.
3. Secure the M3 screw to fix the deflection coil.

5.14 TEC7100/7200/7300.01




5-4-2 Waveform and Character Position

Adjustment

5. ADJUSTMENT

1. Display the TEST wave by selecting TEST mode.

2. According to the adjustment table described below, adjust the position of the

waves and the characters. The symbols, a,b,c and x used in the table are

specified as shown below.

CRT Silﬁ

A
I
v

A
sl0

75mm 85mm

&

1 TOmm

ltem Preset control Adjustment
Sweep Length VR601 (XGAIN) X:102+5mm
Sweep Horizontal Position VR602 (X P) Center of CRT Screen
Character Displat Position VR604 (PC) c:7+1mm
Trace 2 Veritcal Position VR605 (P2) b:48+ 1 mm
Trace 1 Vertical Position VR606 (P1) a:25+1mm

Signal Amplitude on CRT
Screen *

VR603 (YGAIN)

10+ 1 mm on the CRT
screen

*Test Circuit

Input the signal of 1 mV / 10Hz to the ECG input cable as shown in Fig. 5-1-2

after confirming the gain of the ECG amplifier is adjusted.

TEC7100/7200/7300.01
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5. ADJUSTMENT
5-4-3 Sub Intensity

Adjustment
1. Turn the INTENSITY knob fully clockwise.
2. Adjust VR608 so that the raster disppears while the characters are

displayed at maximum intensity

5-4-4 Focus

Adjustment
1. Select the TEST waveform with the LEAD key.
2. Select the synchronized mode with the SYNC key.
3. Adjust VR609 so that the synchronized spot is displayed while characters

are not out of focus.

5.16 TEC7100/7200/7300.01




5. ADJUSTMENT

5-5 Motor Control Board UP-7738

CNJT16
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5-5-1 Motor Rotation

Re-adjustment of this motor rotation is required only when changing the motor
and not required when changing the PCB (UP-7648).

Adjustment
Press the REC/STOP key to start recording the test waveform, adjust the VR700
so that the interval between QRSs on the recording paper becomes 25 £2 mm.

Preset control Measuring point

VR700 (FREQ 25) Interval between QRSs on paper: 25 * 2 mm

VR703 (FREQ 5)

| | bet RS 15 %07
(TEC-7300 only) nterval between QRSs on paper mm

TEC7100/7200/7300.01 5.17




5. ADJUSTMENT

5-5-2 Thermal Head Supply Voltage

CAUTION
Do not supply a voltage exceeding the specified head supply voltage to protect the

thermal head element.

This adjustment is required when PCB of UP-7738 or the thermal head is

replaced.
Adjustment
Adjust the VR701 so that the D.V.M. indicales the voltage shown in the
following table.
The head resistance is indicated by the sticker attached on the thermal head.
Head resistance Vth
132~ 139 79~80
140 ~ 149 80~8.2
150 ~ 159 82~84
160 ~ 169 8.4~86
170 ~ 179 8.6~838
180 ~ 189 8.8~9.0
190 ~ 199 9.0~9.1
200 ~ 209 9.1~93
210~ 219 93~95
220~ 229 9.5~97
230 ~ 239 9.7~98
240 ~ 249 9.8~ 10.0
250 ~ 260 10.0 ~ 10.2

Note: InTEC-7100/7200/7300C, increase the Vth by 1.1 times.
(Ex.132~139Q:8.7~88V)

Preset control Measuring point Adjustment range

VR701 (V) TP701 7.9~ 10.2V (Vth)

5.18 TEC7100/7200/7300.01
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5. ADJUSTMENT

5-6 Thermal Head Replacement & Alignment

Thermal head supply voltage adjustment is required when the head is replaced.

5-6-1 Thermal Head Replacement (™. 1E¢¢¢ €3 (ﬂ’ 4 g/';/?é%l +)
1. Remove the main unit’s upper casing, as described in sectz)n 5-1.

Remove the recorder, as described in section 5-2.

Slightly loosen the two set-screws of the thermal head.

Remove the two screws securing the thermal head to the recording unit.

Remove the thermal head as shown below.

S T

Replace the old thermal head with a new one, and do the opposite of steps 2.
through 5. in reverse order.

7. Align the thermal head, as described in section 5-6-2.

M3x2

5-6-2 Thermal Head Alignment

1. If the main unit’s upper casing has yet to be removed, remove it referring to
section 5-1.

2. Make a sample recording, and determine whether or not the density of the
printing is even. If the density on the left side is light, turn the recorder on,
and slightly turn the left set-screw clockwise until the density is even with
the right side.

3. Replace the upper casing by doing the opposite of steps 1) through 3) in
section 5-1 in reverse order.

TEC7100/7200/7300.01 5.19
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6-8
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6. DISASSEMBLY

6-1 Upper Casing (Location of Units)

1. Remove the seven M4 and one M3 screws on the

bottom of the main unit and handle. Mdx7, M3x1
i
T A
T
S
| <
L

\I

2. Placing the instrument right side up, lift up the

upper casing, and disconect the connactor.

CRT Driver UP-7637/7740

Recorder WS-701V/702V
(Motor Control Board
UP-7643)

High Voltage Unit
(Relay, coil, capacitor,
High Voltage Board UP-7637/7851)

Front Panel Board
UP-7638

Power Unit SC-701v
(SW Regulator Board UP-7640)
ECG/CPU Board UP-7635/76351/7737

TEC7100/7200/7300.01 6.1




6. DISASSEMBLY

6-2 Recorder WS-701V/702V

1. Remove the upper casing as shown in section 6-1.

Connector x2

2. Take out the paper tray while pressing the
stopper in the tray upward.

3. Loosen the M3 set-screw in the lever shaft using
an allen wrench, and take out the lever.

4. Disconnect the two connectors.

5. Remove the two M4 screws.
6. Pulling the recorder backward, lift it up.

6-2-1 Speaker unit

7. Remove the three M3 screws.

M3x2

6.2 TEC7100/7200/7300.01




6. DISASSEMBLY

6-2-2 Thermal Head

M3x2

7. Remove the speaker unit as shown in section
6-2-1.
8. Remove the two M3 screws.

9. Loosen the two M3 set-screws.

6-2-3 Motor

7. Remove the two set-screws.

8. Remove the gear assy.

9. Remove the two M2.6 screws.
Motor Gear (TEC-7100/7200)

Rotary Encoder (TEC-7300)

6-2-4 Timing Belt
7. Remove the two retainer rings. Timing Belt

8. Remove the pulley gear and timing pulley.

] - Timing Pulley
Pulley Gear

Retainer Ring
Retainer Ring

TEC7100/7200/7300.01 6.3




6. DISASSEMBLY
6-2-5 Photosensor
7. Remove the two M3 serews on the motor control board UP-7738.

8. Remove the six M3 screws on the side panel of the recorder.

9. Remove the two M3 serews on the photosensor behind the panel.

6-2-6 Platen

7. Remove the side panel of the recorder as shown in
the step 7 and 8 of section 6-2-5.
8. Remove the motor gear and timing pulley as

shown in section 6-2-4.

Platen

6.4 TEC7100/7200/7300.01




6. DISASSEMBLY

6-3 High Voltage Section

1. Remove the upper casing as shown in section 6-1.
2. Remove the M4 screw.

3. Lift up the cover.

6-3-1 Energy Capacitor, Coil and External Discharge Relay

4. Remove the two M4 screws.

Coil

5. Loosen the securing belt.

6. Disconnect the connectors to remove each
component.

Capacitor

6-3-2 High Voltage Board
UP-7636/7851

4. Disconnectl the connectors.
5. Remove the two M4 screws.
6. Lift up the board.

6-3-3 Internal Discharge Relay

Internal Discharge

. Relay
4. Remove the high voltage board as

shown in section 6-3-2.
5. Remove the two M3 screws.

6. Desolder the four leads.

TEC7100/7200/7300.01

High Voltage
Protective Cover

External Discharge
" Relay

High Voltage Board
UP-7636/7851
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6. DISASSEMIBLY

6-4 FrontPanel Assembly

1. Remove the upper casing as shown in section 6-1.
2. Remove the recorder as shown in section 6-2.
3. Disconnect the two connectors and anode cap.
4. Remove the three M4 screws. Anode Connector
5. Lift up the assembly. Cap

Connector

6-4-1 CRT

6. Remove the four M4 screws.

6-4-2 Front Panel Board

UP-7638 ‘

6. Disconnect the connector.

7. Confirm that the energy :
selector is set to the OFF
position. Front Panel Board

8. Loosen the set-screw in UP-7638

the energy selector dial

inserting an allen wrench from the top.
9. Set the energy selector to the 10J position.
10. Loosen the other set-screw in the same manner.
11. Remove the dial.
12. Remove the five M3 screws.

When setling the dial;
13. Rotate the shafl so that the flat cut plane of the shaft faces up.
14. Secure the set-screw so that the dial is set to the OFI position.

15. Sel the energy selector to the 10J position and secure the other set-screw.

6.6 TEC7100/7200/7300.01




6. DISASSEMBLY

6-5 Paddle/Paddle Connector Receptacle

1. Remove the upper casing as shown in section 6-1.
6-5-1 Paddle ND-701V (TEC-7100)

2. Remove the two M3 screws.
3. Disconnect the three connectors connected inside
the instrument.

4. Remove the harness holder.

\v Harness holder

6-5-2 Paddle Connector Receptacle
(TEC-7200/7300)

2. Disconnect the three connectlors connected inside Connector x3

the instrument.

3. Remove the two M3 screws.

Paddle Connector Receptacle

TEC7100/7200/7300.01 6.7




6. DISASSEMBLY

6-6 Lower Casing

1. Remove the eight M4 serews on the bottom of the

main unit.

2. Open the lower casing from the front side.

3. Disconnect, the three connectors.

-
Power Unit SC-701V

I

Connector x3

VR and Connector

Board UP-7639 ECG/CPU Board UP-7635/76351/7737

6.8 TEC7100/7200/7300.01




6. DISASSEMBLY

6-7 Power Unit SC-701V (SW Regulator Board UP-7640/7720)

1. Remove the upper casing as shown in section 6-6.
2. Disconneet the two connectors.
3. Remove the two M4 and four M3 serews.

4. Reomve the shield case.

5. Remove the two M3 screws.
6. Remove the hexa-bolt.
7. Pressing the the board towards the opposite side M%z o SW Regulator Board

-
of the AC inlet, 1ift up the board. - UP-7640/7720

6-8 CPU Board UP-7635/76351/7737

1. Remove the upper casing as shown in section 6-86.
2. Disconnect the eight connectors.
3. Remove the five M3 screws.

TEC7100/7200/7300.01 6.9




6. DISASSEMBLY

6-9 VR and Connector Board UP-7639 & ECG Input Connector

1. Remove the upper casing as shown in section 6-6.
2. Disconnect the two connectors. ECG Input Connector
3. Remove the two M4 screws.
4. Take out the assembly.

5. Remove the two M3 screws.

VR and Connector

Board UP-7639

6.10 TEC7100/7200/7300.01
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7. MECHANICAL PARTS LIST

MAIN UNIT-1
INN[%FX NKPART NO. DESCRIPTION
101 1112-014719 Lower Casing FEi =2

(TEC-7100/7200/73008, G)

(TEC-T100/7200/7300B8, G)

1111-003261E

Lower Casing (Others)

TE 7 — 2 (Others)

102 1112-014728

Upper Casing
(TEC-7100/7200/73008, G)

EEVr — 2

(TEC-7100/7200/7300B, G)

1111-003288B

Upper Casing (Others)

7 (Others)

o

104 1142-000829A

Front Panel Assembly (English)
(TEC7100/7200A, C, J, K)

HefF o4 0 ASSY (BEEE)

1142-0008478

Front Panel Assembly (German)
(TEC-7100/7200G)

FR{E 94 0L ASSY (JH5F)

1142-000731

Front Panel Assembly (English)
(TEC-7100/72008B)

(TEC-7100/7200B)

1142-000856A

Front Panel Assembly (ltalian)
(TEC-7100/7200R)

PR3 OL ASSY (R 3E)

1142-000865A

Front Panel Assembly (Spanish)
(TEC-7100/7200E)

5 OO0 ASSY (535)

1142-000883

Front Panel Assembly (Finnish)
(TEC-7100/7200H)

PRI/ VA LASSY (7 1 5 2 K

1142-000704C

Front Panel Assembly (CSA)
(TEC-7300A)

$#{F 73 7 L ASSY (CSA)

1142-000963

Front Panel Assembly (English)
(TEC-7300J/K/C)

T 1E7C A4 OV ASSY (5B

Front Panel Assembly (German)
(TEC-7300G)

12774 L ASSY (JR4f)

Front Panel Assembly (Spanish)
(TEC-7300E)

TR1E/ ¢4 L ASSY (FH3E)

105 1113-054308

High Voltage Cover
(TEC-7100/7200/7300G)

L o8 —

1111-003314E

High Voltage Cover (Others)

&£ 155 5 73— (Others)

106 1114-173837 CRT HV Shield Case CRTDC-DC ¥ — i F 7 =2

107 1114-192941 Condenser Securing Belt I A S A

108 1114-174604A | HV Damper HV 7 v ¥a T h

109 1113-0466838 | Paddle Lock B ELT ey 7B T

110 1113-046647B | Paddle Lock Case VAT RS I A S

m 5903666 Spring KC-090-080-0230 Z.7) v 7 KC-090-080-0230
TEC7100/7200/7300.01 71




NO. NK PARTNO DESCRIPTION

112 1114-1736954 | Paddle Lock R

113 1124-033827 ZR Blank Sheet IR 7Ty =k

114 1114-1742128 ZR Blank Panel (bottom) /A LR A AR

115 1_1124—033863 ZR Blank Sheet 2 IR T vl — b2

16 1114-174596A 7R Blank Panel 2 (bottom) R M 77 foigoil 2
117 6402607 Bind Screw M4 x 8 PO R Y M4 X8
118 1114—17385'1»/; Test Load Electrode AR e R

119 1114-174613 Relay Damper R A N S VN
121 6492937 Spacer M4.L=10mm Bl 441 M4

122 6491983 Spacer Shaft UN18-2102-0040L=70 UNI18-2102-0040 [.=70
123 1113-046674C ACRT Shield Case CRT ¥ — b 7 — %A

124 1114-176576 Shield Tube Sponge PRI SR S P
125 1114-176487 CRT Insulation Plate CRT i th

126 1114-122964 | CRT Ground Spring CRTHIT — 2% %

127 1114-179706 CRT Support 75y LA R L=18
128 1143-004565B Energy Select Knob AL A R Y v 3
129 1113-046968B CPU Shield Plate CPU #fi% iR

130 1113-046932A Socket Housing (TEC-7200/7300) oy o Vg

131 1113-047067A Harness Holder - 1 (TEC-7100) A N0 R s |
132 1113-047076 Harness Holder - 2 (TEC-7100) IN— Rk — b ¥ -2
133 1113-046736A Socket Insulator Vro by AL ¥
134 1114-173748A | Rubber Foot (side) oA R (1)

135 1114-174221 ZR Ground Mounting IRFT — A& R

136 1114-177735A Dip Switch Cover FA LA Ry S
A UP-7740 CRT Driver

B UP-7638 Front Panel Board

C UP-7596/7596G | Test Detect Board

D UP-7636/7851 High Voltage Board

E UP-7682 DIP Switch Board

F UP-7635/76351/ | ECG/CPU Board

7737

7. MECHANICAL PARTS LiST

Recorder-1
M X | NKPARTNO DESCRIPTION
309 1114-173392 Lever LS —~
334 1114-173463A Tension Spsring I BV O

335 1113-046629A

Paper

EN

336 1114-173543

Felt

oL

8

7.2

TEC7100/7200/7300.01




=
=3
S
m
~
=
S
S
N
~
=
S
1<}
™~
9}
us
=

- ‘&
T Y,

\a,lm%/v




Power Unit
INDEX |\ pART NO. DESCRIPTION

NO

131 1122-0051228 Front Connector Panel (2} (English) 1 ait)
B 1122-005158C Front Connector P;;I;;El”t;} (German) i S0y
) 1 122'005381:/\ Front Conne:(tor Panel (2) (Spanish} [l i8]

132 1 14—175/84/&7" E£CG Connector Hold’e: FCG L Y-

| 137 1114—17371;"7” VR Knob VR ~
G UP-7639 VR>a’nd Connector Board

7. MECHANICAL PARTS LIST

INDEX
NO NK PART NO

DESCRIPTION

201 111-003252A Power Casing = A

202 1 113@47682A Shield Cover, Botilro;n, Power Unit - oy -
203 1114-173739A Rubber Foot (b(itom'l NS (f‘) -
204 T 5—0566858 Shield Cover, Top, F’ow;:k)nlt i T
205 1114-174622 Insulation Plate s B
206 1112-014336A Battery Case A

207 21“\ 3-013175 Battery Terminal Mounting ) e T N
208 1144-012581 Battery Case Lock Knob Rt e

209 5900152 Retainer Ring DI A A

210 1114-173855 Micro Switch Holder oy SWIVIE & B

211 1113-046816A Power Unit Chassis CORAN A O

212 1114-175078 Heat Sink PR IR

213 6491894 Spacer UN18-2102-0030 L = 38 UN18-2102-0030 L.=38

214 1114-173677 Shaft Py 7 b

1124-000836A

AC Power Plate (117V/ 60Hz)

AR AC F5 I (117V/60Hz)

215 1124-000845

ACPower Plate (220V / 50Hz)

KK AC E81 (220V/50H7)

1124-000854

AC Power Plate (240V / 50Hz)

AR AC §5 I (240V/50112)

22] 15; 1104-005397 ACPower Plate (TEC-7100/7200G) KK AC$617 (TEC-7100/7200()
216 1194-005307 Plate (2) KK (2)
217 1114-144155 Plate (5) RIKEE L (5)
218 5690306 Knob BS15-01 (ivory) V= 3 BS15-01 (7 (00
H SC-701V Power Unit IS8T — Ly b

7.4
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7. MECHANICAL PARTS LIST

7.5
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7 MECHANICAL PARTS LIST

Recorder - 2
NaEX | NK PART NO DESCRIPTION
301 1144-012563A | Main Base Assembly (TEC-7100/7200) Ay
A—‘]VMA 014196 Main Base Assembly (TEC-7300) o T
f;azwjirTludll 0130737677 VBvé;ewAssemniy T
303 | 1114-173854C | Platen w
204 1114-173374A Guide Fiange - o
M?\}‘V% 1114-194137 Flange B -
306 ] 71711:1'17%1‘15/7\‘"7 ;’aﬂp;iGuideSp»xmg Plate o B o 7
307 | tiiaa73ast ok D i
»75(58» 1114-194128 M&roswﬂ.ch Mounting Plate o < B i 4
310 1114-173516A Lever Shaft L [
7}11 1114-173588A 7Lever Bearing : b
312 1114-1734188 | Paper Detection Collar [CREI ‘
313 1114-173507A | Spring julds v 4
314 1144-012572B Boss Assembly bzl 2 ASSY
¥315 1114-173614A Slide Plate LA 1)
316 5900179 Retainer Ring E-40 (SUS) o5 E ) 2 2 R40 (SUS)
317 5900161 Retainer Ring E-32 (SUS) Wb s K32 (SUS)
318 5903577 Timing Belt A 3N MM-90-3.2
319 1114-170555 Pully Gear 18-108 7= HE 18108
320 1114-178298 Timing Pully.40 A4y 40
321 6492429 Spacer &4 x4 T = D 4x4
322 1114-173436 Head Spring 1.0 diameter (left) Ny FovER D10 ()
323 1144-012545 Motor Gear Assembly (TEC-7100/7200) € — ¥ th £ ASSY
323+L 4740986 Rotary Encorder (TEC-7300) o— %) &y 3—¥200P/R
324 1114-173534B | Gear Shaft o HE
325 1114-173605 | Sensor Mounting Plate (TEC-7100/7200) f& i+ > # HU{{ 17
1114-194574 Sensor Mounting Plate (TEC-7300) it v BUAR
326 1114-173427 Head Spring 1.0 diameter (right) A~y KN A D10 (F)
327 1114-170029A Head Holder ~w KR & E
328 1114-173472 | Head Main Shaft A R

INDEX | Nk PARTNO DESCRIPTION

329 1114-176585 Guide Spring o

330 1114-1764968 Speaker Plate o Hy fedy

331 1114-173766A Spedkierrg})onge 7k -

332 1114-194119 Head Colla':“um ca E by

333 I 5900188 Retainer Ring FVS(]ii(SLJS) L N

330 | 1114-173453A | Tension Spring o o o

237 173525 Guide Shaft : ’ -
_x UP;B Speaker Connection Boardﬁ ] T
- J~~-~—~——b; ;07 Feed Sensor Board o S

K up-7738 Motor Control Board— T T

L 4790673 Magnetic Sensor FP—ZR—OZV(TECJ10()/72007)vr o

M UpP-7644 Paper Sensor Board

N 4810447 Motor EN35-H107N1B
7.6 TEC7100/7200/7300.01
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7. MECHANICAL PARTS LI
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[ TEC-7100# |—

——| TEC-7000X |

| | UP-7851 éTEC-7100G)

HIGH VOLTAGE BD

UP-7636 (Others)
—{ UP-7850 (TEC-7100G) | RELAYBD ----------
[P 72 o™ | vesroerecteo
CRT DRIVER -=--====mmommmm
UP-7638 FRONT PANELBD ------==---~-
RECORDER UNIT

RECORDER CHASSIS PARTS

uP-7738 MOTOR CONTROLBD ----
——I SC-701V# I POWER UNIT

TEC?7

SC-701V# POWER UNIT CHASSIS PARTS-1 --------

|} sC-703X (TEC-71008/G) I R
2 704X }Others) POWER UNIT CHASSIS PARTS-2

|| uP-7720 (TEC-71008)
UP-7720G (TEC-7100G) SWREGULATOR  -----------mmmmo o
UP-7640 (Others)

ND-701V# EXTERNAL PADDLE

ND-705X (TEC-7100G) | EXTERNAL PADDLE - oo oo ccmmeememe
ND-701x {Others) EXTERNAL PADDLE

Units with # mark differ according to the model.
See page 1.10 for units with # mark.

100/7200/7300.01
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TEC-7200#

TEC-7000X
YZ-00#G#

UP-7851 (TEC-7200G)
UP-7636 (Others)

———I SC-701V# l

8C.2

WS-701V#
WS-701X
UP-7738

SC-701V#

RECORDER CHASSIS PARTS

MOTOR CONTROL BD

HIGH VOLTAGEBD ~-----

-—ﬁJP-7s5o (TEC-7200G) | RELAYBD -------------
UP-7596G (TEC-7200G) | ~r<T DETECTRD  —ooeee
up-7338 %Others) TEST DETECT BD

UP-7740 CRT DRIVER ~==—-===———=—mmmm -
UP-7638 FRONT PANELBD -===———=—mm===m

RECORDER UNIT

POWER UNIT

POWER UNIT CHASSIS PARTS-1

SC-704X (Others)

| |SC-703X sTEC—7ZOOB/G)

UP-7720 (TEC-72008B)

L Up-7720G iTEC-7ZOOG) SW REGULATOR
UP-7640 (Others)
ND-702V# EXTERNAL PADDLE
ND-706X (TEC-7200G)
ND-7086X §Other5) EXTERNAL PADDLE

POWER UNIT CHASSIS PARTS-2

Units with # mark differ according to the model.
See page 1.11 for units with # mark.
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[ TEC-7300# }—

—] TEC-7000X | CHASSIS PARTS-1 -=---mmmmmmmmmmmo oo 8.4
CHASSIS PARTS-2 === == === === === === == oo e 8.35
VR AND CONNECTORBD === =mmm= === mmmmmm e e 8.33

VR AND CONNECTORBD = =-===mmmmmmmmm e o 8.11

DIPSWBD = =mmmmmmmmmmmmmmmmmmmmmmmeom o 8.14
ECG/CPU BD (with ROM)

ECG/CPU BD (without ROM) ~---=====mmmmom e e 8.19
e gztﬁ-grast)ooe) HIGH VOLTAGE BD —-==- === === —mmmm e o= = 8.27
- TUP-7850 (TEC-7300G) | RELAYBD -=---mm-mmmmmmmmmmmmmooo oo 8.27
[T (G0 | TeSTORTECTED oo 25
CRT DRIVER === === === = mmmm o oo m oo 8.25
FRONT PANEL BD === === === == mmmmmmmcmommmme 8.11

RECORDER UNIT

RECORDER CHASSIS PARTS === ==——==mmmmmmmmm - 834

MOTOR CONTROLBD  ===== === ——mmmmmmmm e 8.24
—EQH)E POWER UNIT

POWER UNIT CHASSIS PARTS-1 -==----- 8.12
] 3 T oo OB/G) 1 POWER UNIT CHASSIS PARTS-2 —------ 83
L] HEZ%%BG 55853883 SW REGULATOR  -=-—m-mmmm o= o e - gi}f}

UP-7640 (Others) 8.12

EXTERNAL PADDLE
NBT0EX [0 | EXTERNALPADDLE —-mnnomoooneoe 22

Units with # mark differ according to the model.
See page 1.12 for units with # mark.

TEC7100/7200/7300.01

8C.3




When ordering replacement parts, please specify :
Instrument Type (TEC-7100/7200/7300)
Code No.
Description

Note : Most resistors which can be locally procured are omitted.

ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-1234 1C101 1234567 1 OPIC AB1234
T - - T ;
]
‘- Part name

i
E

L Abbreviation
L- Q'ty used in this instrument
+- NIHON KOHDEN part number

L- Symbol used in circuit diagrams * See next page.

T
|
|
1
1
1
1
|
1
|
t
!
|
1
i
1
|
Lo

Assembly name
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CN

ABBREVIATIONS

CONNECTOR
ACN Square
ACN1 Square, plug
ACN2 Square, receptacle
BCN Card edge
CCN Round
CCN1 Round, plug
CCN2 Round, receptacle
CN Coaxial plug or vther types
CORD Accessory cord
NCN Nylon connector and pins
PCN For use on PC board, short plug, terminal board
CAPACITOR
MPC Metallized film
OFC Oil
TAC Tantalum
TCO2 Tantalum, tubelar
TCO4 Tantalum, vertical
vC Variable
C Barium titanate, paper, etc.
CEC1 Ceramic, withstanding voltage; <100V
CEC2 Ceramic, withstanding voltage; > 100V
CM Module
ECB Electrolytic, block
CEO2 Electrolytic, tubelar
CEO4 Electrolytic, vertical
FLC Plastic film, +5%
FLCB Plastic film, block
FLC1 Plastic film, vertical
FLC2 Plastic film, tubelar
MCC Mica
DIODE
Diode, array, for small signal
DB Block, power, bridge
Dp Power, silicon diode, etc.
LCD Liquid crystal display
LED Light emitting diode, LED array
LEDC LED character
SCR Silicon controlled rectifier (SCR, thyristor)
D1 Zenor, <5V
D2 Zenor, <10V
D3 Zenor, > 10V
INTEGRATED CIRCUIT
ADIC A/D or D/A converter
AIC Analog (log. amp., comparator, switch, sample & hold etc.)
CPU CPU, CPU peripheral devices (RAM, /O port, etc.)
DnIC Digital (timer, NMOS, PMOS, registor, etc.)
MIC CMOS
OPIC Operational amp. buffer amp., etc.
REG Regulator
TIC TTL
TRANSISTOR
TR Uni-junction, ete.
TRA Type 2SA; PNP, high speed
TRB Type 28A; PNP, low speed
TRC Type 2SC; NPN, high speed
TRD Type 258D; NPN, low speed
TRP Photo-electric device, photo-fiber, ete,
FET FIELD EFFECT TRANSISTOR
FET Type 3SK/3SJ (dual gate, N-ch/P-ch)
FETJ Type 28] (mono gate, P-ch)
FETK Type 2SK (mono gate, N-ch)

Sw SWITCH

ATT Attenuator

DSW Digital

PSSWI Pushsl)utbon, 1 buhtosn type

)

PSW9 Push button, 9 button type

PSWo Push button, 10 button type

RSW Rotary

Sw Micro, DIP, Toggle (tumbler), disc, etc.
T TRANSFORMER

CH Choke coil

FBTF Flyback

L Inductance (coil)

MATF  Matching (IPTF, OPTF, IFTF)

PLTF Pulse, oscillation TF

PT Power (except for switching purpose)

T High voltage, differential, HV unit, power supply, etc.

YOKE Deflecting yoke

MOTOR

ACMO  AC (including gear head)

DCMO  DC (including gear head)

FAMO Fan

PUMO  Pulse step (with gear head)

TUBE

CRT Cathode ray tube

GA Gas arrestor

NE Neon tube, neon discharge tube

TUBE Vacuum tube

R RESISTOR
RM

R module (including Rand C)

RV VARIABLE RESISTOR

POT Potentiometer

TPOT Potentiometer on PCB, > 15mm in dia.

TVR1 Carbon on PCB

TVR2 Carbon on PCB

TWVR  Wirewound on PCB

VR On panel

VR1 On panel, < 30mm in dia.

VR2 On panel, > 30mm in dia.

WVR Wirewound, large current
MISCELLANEOUS

GAGE Gauge

METR Meter, digital meter, manometer, electromagnetic counter, etc.

PRB Pick-up, microphone, ultrasonic probe, ete.

sp Speaker, headphone, earphone, buzzer, etc.

TD Transducer, galvanometer coil, pressure meter, differential pressure meter

THP Thermal/temperature sensor/probe, thermometer, etc.

SOCK Socket, cap

FH Fuse holder

FUSE Fuse

TERM Terminal, lug board, etc.

BUS Bus bar

LAMP Lamp. bracket

BATT Battery, battery holder, recharger, etc.

UNIT Display/recorder/printerflisc-drive unit, etc.

MD Module, unit, hybrid IC, etc.

TH Line filter, thermistor, varistor, CdS, etc.

RY Relay, reed relay, solenoid relay

ANT Antenna

XTAL Crystal

HEAD Thermal head/array, discharge head/array

VALV Valve, electromagnetic valve

TEC7100/7200/7300.01
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ASSY CKT NO. PART NO. Q'Ty DESCRIPTION

ND-701X EXTERNAL PADDLE
ND-701X 3352083 1 SW  SKHCAD (KHC10904)
ND-701X 5422276 1 PCN  HKP-14MS-7BT
ND-701X 5428047 2 PCN 170823-6
ND-701X 5428199 1 PCN HKP-14FS02-7BT (10)
ND-701X  CNP551-CNP552 5428056 2 PCN 61874-1
ND-701X D050 1102237 1 LED HLMP-2855 (GREEN)
ND-701X  SWO51-SW052 3202508 2 PSW1 8P-2021

ND-702X EXTERNAL PADDLE
ND-702X 5415792 2 NCN 201330-1 Pin
ND-702X 5422276 1 PCN  HKP-14MS-7BT
ND-702X 5428207 1 PCN  350036-2 with HKP-14FS (4)
ND-702X D050 1102237 1 LED HLMP-2855 (GREEN)
ND-702X D051 1100943 1 LED HLMP2500 green
ND-702X D052 1100934 1 LED HLMP2400 Yellow
ND-702X D053 1100925 1 LED HLMP2300 Red
ND-702X  SWO50 3352083 1 SW  SKHCAD (KHC10904)
ND-702X  SW051-SW052 3202508 2 PSW1 8P-2021

ND-705X EXTERNAL PADDLE
ND-705X 3352088 1 SW  SKHCAD (KHC10904)
ND-705X 5422276 1 PCN  HKP-14MS-7BT
ND-705X 5428047 2 PCN  170823-6
ND-705X 5428199 1 PCN HKP-14FS02-7BT (10)
ND-705X  CNP551-CNP552 5428056 2 PCN  61874-1
ND-705X D050 1102237 1 LED HLMP-2855 (GREEN)
ND-705X  SWO51-SW052 3202508 2 PSW1 8P-2021

TEC7100/7200/7300.01
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
t ND-706X EXTERNAL PADDLE
ND-706% 5415792 2 NCN  201330-1 Pin
ND-706X 5422276 1 PCN  HKP-14MS-7BT
ND - 706X 5428207 1 PON  350036-2 with HKP-14FS (4)
ND-706X D050 1102237 1 LED HLMP-2855 (GREEN)
ND-706X  DUSL 1100943 1 LED HLMP2500 green
ND-706X  DUSZ 1100933 1 LED HLMP2400 Yellow
ND-706X  DUS3 1100925 1 LED HLMP2300 Red
ND-706X  SWO50 3352088 1 SW  SKHCAD (KHC10904)
ND-706X  SWO5L-SWO52 3202508 2 PSWl 8P-2021
SC-701VA POWER UNIT CHASSIS PARTS-1
$C-701VA 5620062 2 FUSE SAU-4A
SC-701VA 5625404 2 FH  FEK 031.1661 Cap
SC-701VE POWER UNIT CHASSIS PARTS-1
SC-701VE 5621079 2 FUSE 179 120-2A
SC-701VE 5625413 2 FH  FEK 031.1663 Cap
SC-701VG  POWER UNIT CHASSIS PARTS-1
$C-701VG 5621079 2 FUSE 179 120-2A
SC-701VG 5625413 2 FH FEK 031.1663 Cap
8.2
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION

SC-701VH POWER UNIT CHASSIS PARTS-1

SC-7U1VH 5621079 2 FUSE 179 120-2A

SC-7ULVH 5625413 2 FH  FEK 031.1663 Cap

% SC-701V3  POWER UNIT CHASSIS PARTS-1

SC-701vd 5620062 2 FUSE SAU-4A

SC-701Vvd 5625404 2 FH  FEK 031.1661 Cap

g SC-701VK POWER UNIT CHASSIS PARTS-1

SC-701VK 5621079 2 FUSE 179 120-2A

SC-701VK 5625413 2 FH  FEK 031.1663 Cap
SC-701VR POWER UNIT CHASSIS PARTS-1

SC-701VR 5621079 2 FUSE 179 120-2A

SC-701VR 5625413 2 FH  FEK 031.1663 Cap

SC-703X POWER UNIT CHASSIS PARTS-2

SC-
SC-
SC-
SC-

703X
703X
703X
703X

TEC7100/7200/7300.01

3280111
5500922
5500931
5500949

— =

SW  SS-5GL2

CORD 170187-2 (300) Red
CORD 170187-2 (300) Black
CORD 171822-2 2P with Cord
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION

SC-704X POWER UNIT CHASSIS PARTS-2

SC-704X 3280111 1 SW  SS-5GLZ

SC-704X 5500922 1 CORD 170187-2 (300) Red

SC-704X 5500931 1 CORD 170187-2 (300) Black

SC-704X 5500949 1 CORD 171822-2 2P with Cord
TEC7000X CHASSIS PARTS-1

TEC7000X 3790149 1 T D/D Converter SWH-5042Y

TEC7000X CNP10O5 5427583 1 PCN M62-1503038SA-1 (20)

TEC7000X CNP106 5500869 1 CORD HIF3A5B-40D-AC(10)

TEC7000X CNP355 5500806 1 CORD Paddle ECG Connection Cable

TEC7000X CNP607 5427467 1 PCN M62-12-3039SA (10)

TEC7000X CNP610 5421018 1 ACN1 A3-7058-00J 3P PLUG FEMALE

TEC7000X CNP/51 5500887 1 CORD HIF3A-34D-AC(5)

TEC7000X 2000586 1 CRT CRT140CYB31

TEC7000X CNP600 3793226 1 YOKE YS-33276E with Cord

TEC7000X CNP620 5500789 1 CORD CRT CORD 9P with Connector

TEC/7000X 3400286 1 RY  HV Relay NKR-203 12V/30HM

TEC7000X 3751138 1 CH  NKL-201 28uH TTR

TEC7000X CNP535 5500833 1 CORD HV Cable 41898(250) Red

TEC7000X CNP545 5500842 1 CORD HV Cable 41898(180) White

TEC7000X CNP565 5500815 1 CORD HV Cable 41898(150) Red
UP-7596 TEST DETECT BD

UP-7596  CNP555 55007938 1 CORD CORD for TEST LOAD

UP-7596  PC580 0600263 1 TRP  PC-827 PHOTOCOUPLER DUAL
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-7596G TEST DETECT 8D

UP-7596G CNP555 5500798 1 CORD CODE for TEST LOAD
UP-7596G  PC580 0600263 1 TRP PC-827 PHOTOCOUPLER DUAL
i UP-7635 ECG/CPU BD

UP-7635  CNJ100 5427663 1 PCN M60-12-30-114P STRAIGHT
UP-7635  CNJ101 5445474 1 PCN IL-2P-S3FP2-1

UP-7635  CNJ105 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-7635 CNJ106 5427173 1 PCN HIF3F-40PADSA 40P
UP-7635  CNJ108 5425139 1 PCN HKP-22MS-11BT

UP-7635 CNJ110 5427663 1  PCN M60-12-30-114P STRAIGHT
UP-7635 CNJ157 5427743 1 PCN HIF3F-34PA-2.54DSA
UP-7635  CNJ303 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-7635  CNJ355 5427636 1 PCN M60-03-30-114P STRAIGHT
UP-7635 100 4317525 1 CEC1 TP D55Y5VIH 1047 5-u
UP-7635  C103-C109 4317525 7 CEC1 TP D55YSVIH 1047 5-W
UP-7635  Cll1 4317525 1 CEC1 TP D55Y5VIH 1047 5-W
UP-7635 (112 3820768 1 FLC1 454M6302 104K

UP-7635 (113 4317525 1 CEC1 TP D55Y5VIH 1047 5-W
UP-7635 (120 3800469 1 ECO4 ECEALHSOL0 50V1uF
UP-7635 (121 3839873 1 FLCL ECQ-VIH105J7Z 1.0uF
UP-7635 (122 4315304 1 FLC1 ECQ-V 1H 10473 (0.1uF)
UP-7635 (123 3800469 1 ECO4 ECEALHSOL0 50VIuF
UP-7635 (124 4315082 1 FLC1 ECQ-B 1H 222073 0.0022uf
UP-7635  (125-C126 3839793 2 FLCl ECQ-VIH224JZ 0.22uF
UP-7635 (127 3800469 1  ECO4 ECEALHSO10 50V1uF
UP-7635 (128 4315206 1 FLCl ECQ-B 1H 223J73 0.022uf
UP-7635 (129 4317623 1 CEC2 DD05-9898 331K500 (330pF)
UP-7635 130 4317614 1 CEC2 DD05-9898 221K500 (220pF)
UP-7635 (151 4317552 1 CEC2 DD05-989SL 220K500 (22pF)
UP-7635 (152 3890353 1 ECR-GAO35M11-35pF
UP-7635 (153 3839837 1 FLC1 ECQ-VIHA74J7 O0.47uF
UP-7635  C201-C206 4315304 6  FLCl ECQ-V 1H 104JZ3 (0.1uf)
UP-7635  (207-C210 4315162 4  FLC1 ECQ-B 1H 103J73 0.01luF
UP-7635  (211-C220 4315304 10 FLC ECQ-V 1H 104JZ3 (0.1uF)
UP-7635 (230 4315046 1 FLC1 ECQ-B 1H 102073 0.001uF

TEC7100/7200/7300,01
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-7635 €231 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-763» (232 3300371 1 ECO4 ECEALVSIUU 35V10uF
UpP-7635 €233 4315046 1 FLCL ECQ-B 1H 102J73 0.001uF
UpP-7635 €234 4315162 1 FLC1 ECQ-B 1H 103JZ3 0.0lufF
UP-7635 £241-C24¢2 4315046 2 FLCL ECQ-B 1H 102J73 0.001uF
Up-7635 (243 3800371 1 ECU4 ECEALVSLIO0 35V10uF
Up-7635  {250-C251 3839873 2 FLCLl ECQ-VIHIO5JZ 1.0uF
UP-/635 (252 4315269 1 FLCL ECQ-V 1H 473473 (0.047uF)
UP-7635 (253 4317641 1 CEC2 DD06-99YB 681K500 (630pF)
UpP-/63b (254 3324461 1 MPC ECQ-VIH 15497 50V 0.15uf
UP-7635 €255 4315304 1 FLCLl ECQ-V 1H 104JZ3 (0.1uF)
UP-763b £256 4315162 1 FLCL ECQ-B 1H 103JZ3 0,01luF
UP-7635  €257-C270 4315304 14 FLCL ECQ-V 1H 104J73 (0.luF)
UP-7635  C271-C272 3800219 2 ECO4 ECEALCSA70 16VAT7uF
UP-7635 €273 3839873 1 FLC1 ECQ-V1H105JZ 1.0uf
UP-7635  C274 3839793 1 FLC1 ECQ-V1H224J7 0.22uF
UP-7635 (275 4315269 1 FLC1 ECQ-V 1H 473J7Z3 (0.047uF)
UP-763b C301-Cs04 4315046 4 FLC1 ECQ-B 1H 102J73 0.001luF
UP-7635 €305 3839319 1 FLC1 ECQ-V1H334JZ 0.33uf
UP-7635 €300 4315162 1 FLC1 ECQ-B 1H 103JZ3 0.01luF
UP-7635 €307 3800371 1 £ECO4 ECEALVS100 35V10uF
UP-7635  C309-C310 3300371 2 ECO4 ECEALIVS100 35VIOuF
UP-7635 €311 4315046 1 FLC1 ECQ-B 1H 102JZ3 0.001uF
UP-7635 €312 4315287 1 FLC1 ECQ-V 1H 683JZ3 (0.068ufF)
UP-7635  C351-C352 4315162 2 FLC1 ECQ-B 1H 103JZ3 0.0luF
UP-7635 (€353 3839873 1 FLC1 ECQ-V1H105JZ 1.Ouf
UP-7635 (354 4315046 1 FLC1 ECQ-B 1H 102JZ3 0.001uF
UP-7635  C355-C356 3800371 2 £C04 ECEALIVS100 35VI0OufF
UP-7635  (C381-C382 3839793 2 FLC1 ECQ-V1H224JZ 0.22uF
UP-7635 (€383 3810832 1 TCO4 204M3502 105M4 (1uF/35V)
UP-7635 (384 4315269 1 FLC1 ECQ-V 1H 473J73 (0.047uF)
UP-7635 (385 4315242 1 FLC1 ECQ-V 1H 333JZ3 (0.033uf)
UP-7635  (C386-C387 4317525 2 CEC1 TP D55Y5VIH 1047 5-W
UP-7635  C401 4317614 1 CEC2 DD05-989B 221K500 (220pF)
Up-7635  C402-C407 4317525 6 CEC1 TP D55Y5VIH 1047 5-W
UP-7635  DA101 0950571 1 D MA430

UP-7635  DAlU2 0800582 1 D Diode Array DAN 401
UP-7635  DA103 0800573 1 D Diode Array DAP 401
UP-7635  DAl104 0800582 1 D Diode Array DAN 401
UP-7635  DAL05 0800573 1 D Diode Array DAP 401
UP-7635  DA231 0800573 1 D Doide Array DAP 401
UP-7635  DA232 0800582 1 D Diode Array DAN 401
UP-7635  DA233 0800573 1 D Diode Array DAP 401
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION

UP-7635  DIUU-D1Ub 4322523 7 D 1S2076ARE

UP-7635  D151-0153 4322523 3 D 1S2076ARE

UP-7635  0201-D216 0300504 16 D 155237

Ur-7635  D21/-D218 43225238 2 D 1S2076ARE

UpP-7635 D219 0300564 1 D 158237

UP-763b  D220-8225 4322523 6 D 1S2076ARE

Ub-7635  10230-0231 4322528 2 B 152076ARE

UP-7635 D232 0800092 1 ] DA91(151005)

UP-7635  D241-D242 4322523 2 D 1S2076ARE

UP-7635  DZ255-D259 4322528 7 D 1S2076ARE

UP-7635  D301-D302 4322528 2 D 1S2076ARE

UP-7635  D3U3-D304 4327612 2 ZD2 HZYCIRE (8.9-9.3V)
UP-7635  D305-D314 0800644 10 D 1SV126

Ub-7635  D351-D354 4322523 4 D 1S2076ARE

UP-7635  D355-D356 4327612 2 ZD2 HZ9CIRE (8.9-9.3V)
UP-7635  D357-D353 4322528 2 D 1S2076ARE

UP-7635  D381-D382 4322528 2 D 1S2076ARE

UP-7635 D401 4322528 1 D 1S2076ARE

UP-7635  GA351 2100335 1 GA B1CSO (90V)

UP-7635 [CS103 5422846 L SOKT IC SOCKET DL-2-28A (01)
UP-7635 1CS107 5601279 1 SOKT 208-93-764 64PIC SOCKET
UP-7635  [CS201 5601279 1 SOKT 208-93-764 64PIC SOCKET
UP-7635 [CS203 5422846 1 SOKT IC SOCKET DL-2-28A (01)
UP-7635  1CS405 5601279 1 SOKT 208-93-764 64P1C SOCKET
Up-7635 IC101 1205786 1 CPU uPD71055C(82C55A-2)
UpP-7635  IC102 1302859 1 CPU uPD8279C-2

UpP-7635  1C104 1302984 1 MIC wuPD74HC138C(HD74HC138P)
UP-7635  [C105 1253403 1 AIC TL/700C

Up-7635  IC106 1303528 1 MIC uPD74HC123C(HD74HC123P)
UP-7635 [C107 1205768 1 CPU HD63BO3XP

UpP-7635 1C108 1303074 1 MIC uPD74HC4040C (HD74HC4040P
UP-7635  IC109 1302948 1 MIC uPD74HCOBC(HD74HCO8P)
UpP-7635 IC110 1302975 1 MIC HD74HC32P(uPD74HC32C)
UP-7635 IC112 1203752 1 TIC SN74LS365

uUp-7635 ICl14 1252752 1 OPIC HA17082PS 2FET

UP-7635 IC115 13029438 1 MIC uPD74HCO8C(HD74HCO8P)
UP-7635 ICl16 1302912 1 MIC HD74HCOOP(uPD74HCOOC)
UP-7635  IC151 1303662 1 CPU MSM6242 RS

UP-7635  1C201 1205768 1 CPU HD63BO3XP

UP-7635 [C202 1253501 1 ADIC uPD-7004C8CHI0BITA/D
UP-7635  1C204 1206473 1 CPU MB84256-10LP-G

UP-7635 1C205 1303065 1 MIC HD74HC245P(uPD74HC245C)
UP-7635  1C206-1C207 1303056 2 MIC HD74HC244P(uPD74HC244C)

TEC7100/7200/7300.01
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ASSY CKT NO. PART NO. Q'Ty DESCRIPTION

UP-7635  1C208 1302912 1 MIC HD74HCOOP (uPD74HCO0C)
UP-7635  1C209 1302939 1 MIC HD74HCO4P (uPD74HCO4C)
Up-7635  1C230 1300629 1 MIC HD14052BP(MC14052BCP)
Up-7635  1C250 1300629 1 MIC HD14052BP(MC14052BCP)
UP-7635  ICZ51 1601875 1 MD  NP20148B

UP-7635 [C252 1300611 1 MIC HD14051BP(MC14051BCP)
UP-7635  [(C253 1300638 1 MIC HD14053BP(MC14053BCP)
UP-7635  1C254-1C255 1253118 2 OPIC uPC324C QUAD

UP-7635  IC256 1253715 1 OPIC uPCB812C(LFA412CN)2FET
Up-7635  1C257 1300638 1 MIC HD14053BP(MC14053BCP)
UP-7635  1C258 1252084 1 OPIC TLO72CP

UP-7635  1C301-1C302 1252084 2 OPIC TLO72CP

UP-7635  IC303-1C305 1300611 3 MIC HD140518P(MC14051BCP)
UP-7635  IC306 1253724 1 OPIC uPC4570C

UP-7635  1C307 1251165 1 OPIC uPC1458C

UpP-7635  IC308 1251904 1 AIC MB4204 (uPC339C)
Up-7635  1C309 1300629 1 MIC HD14052BP(MC14052BCP)
UP-7635  IC351 1252084 1 OPIC TLG72CP

UP-7635  IC352 1300629 1 MIC HD14052BP(MC14052BCP)
UP-7635  1C380 1300638 1 MIC HD14053BP(MC14053BCP)
UP-7635  1C381 1252752 1 OPIC HA17082PS 2FET

UP-7635  [C401-1C402 1303056 2 MIC HD74HC244P(uPD74HC244C)
Up-7635  1C403 1303065 1 MIC HD74HC245P (uPD74HC245C)
Ub-7635  1C404 1204902 1 CPU HM6264LP-15(uPD4364C-15L
UP-7635  1C406 1251174 1 ADIC uPC624C (DAC-08CQ)
UP-7635  1C408 1300522 1 MIC HD14042BP (MC14042BCP)
UP-7635  1C409 1303546 1 MIC HD74HC151P (uPD74HC151C)
UP-7635  1C410 1303074 1 MIC uPD74HCA4040C(HD74HC4040P
UP-7635 IC41l 1302921 1 MIC uPD74HCO2C (HD74HCO2P)
UP-7635  1C412 1303412 1 MIC SN74HCO3N(uPD74HCO3C)
UpP-7635  PC301 0600254 1 TRP  PC837

UpP-7635  PC302 1704345 1 TRP  PC817 PHOTOCOUPLER
UP-763b5  (Q230-Q231 4335069 2 TRC 2SC1213AKDTZ

UP-7635  Q240-Q241 4335069 2 TRC 2SC1213AKDTZ

UP-7635 Q250 4330038 1 TRA  2SA495GTM-Y,TPE?2
UP-7635 Q251 4335069 1 TRC 2SC1213AKDTZ

UP-7635  RAL00 4090582 1 RM  EXB-P84-103J

UP-7635 RALOl 4090813 1 RM  EXB-P88-103J

UP-7635 RA102-RA103 4090582 2 RM  EXB-P84-103J

UP-7635 RA104 4090813 1 RM  EXB-P88-103J

UP-7635  RA105-RA106 4091153 2 RM  EXB-T44-101J

UP-7635 RAZ201-RA202 4092624 2 RM  EXB-T44-472J 4.7 KOHM
UpP-7635  RAZ203 4090822 1 RM  EXB-P88-472J
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-7635  RAZ204 4090787 1 RM  EXB-P88-104J
UP-7635  RA206 4090813 1 RM  EXB-P88-103J
UP-7635  RAZ30 4091884 1 RM  EXB-P84-472J
UP-7635  RA301 4093338 1 RM  CMR-042B 20.0K OHM
UP-7635  RA302 4093347 1 RM  CMR-042A 30.1K OHM
UP-7635  RA303 4090689 1 RM  EXB-P84-473J
UP-7635  RA304 4093356 1 RM  EXB-F8V-1b4J
UP-7635  RA305-RA306 4091572 2 RM  EXB-T44-103J
UP-7635  RA401 4090813 1 RM  EXB-P88-103J
UP-7635  SW100 3352168 1 SW  DSS 104
UP-7635  SW102 3350838 1 DSW DSS102
UP-7635 T30l 3772285 1 PLTF EP17 50KHZ SIG Yellow
UP-7635  T302 3772267 1 PLTF EP17 50KHZ DC-DC red
UP-7635 T35l 3772258 1 PLTF EP13 50KHZ SIG Yellow
UP-7635  T352 3772276 1 PLTF EP13 50KHZ DC-DC Red
UP-7635  T381 3772258 1 PLTF EP13 50KHZ SIG Yellow
UP-7635 VR101 4160685 1 TPOT GFO6P 100KOHM
UP-7635  VRZ51 4160596 1 TPOT GFO6P  1KOHM
UP-7635  VR252 4160667 1 TPOT GFO6P  20KOHM
UP-7635  VR253 4160827 1 TPOT GFO6P 500KOHM
UP-7635  VRZ54 4160667 1 TPOT GFO6P  20KOHM
UP-7635  VR255 4160604 1 TPOT GFO6P  5KOHM
UP-7635  VR381 4160827 1 TPOT GFO6P 500KOHM
UpP-7635 X100 1750927 1 XTAL TD308C(XCO-B)8MHZ
UP-7635 X151 1702597 1 XTAL KF38G 32.768KHZ
UP-7635  ZD250 1253519 1 REG LT1009CZ 2.5VREF
UP-7635  ZD251 1090329 1 D2 HZ6C1 6V

UP-7636 HIGH VOLTAGE BD
UP-7636 5491361 1 CHEM HEAT SINK SHEET T0-3P2 TC30AG(F-1)
UP-7636  CNJ501 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-7636  CNJ511 5414864 1 NCN  350543-1 4p
UP-7636  CNJ515 5424024 1 NCN 171825-2 Receptacle Male
UP-7636  CNJb25 5424033 1 NCN 171825-3 Receptacle Male
UP-7636  CNJ535 5427734 1 PCN 170267-1
UP-7636  CNJb45 5427734 1 PCN 170267-1
UP-7636  CNJb55 5427681 1 PCN M60-03-30-134
UP-7636 €500 3851146 1 CEC2 DDO5BA71K500 500V470pF
UP-7636  C501 3800469 1 EC04 ECEALHSO010 50V1uF
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ASSY CKT NO. PART NO. Q'TyY DESCRIPTION

UP-7636 (502 3839605 1 FLC1 ECQ-B1HA4720Z 0.0047uF
UP-7636 (€503 3301245 1 ECO4 ECEALVU 102

Up-7636  Chud 3800193 1 ECO4 ECEALICSI00 16V10uF
UP-7636 (€506 3839757 1 FLC1 ECQ-VIHL04dZ 0O.1luf
UP-7636  CHUb 3800237 1 ECO4 ECEALCSZ221 16V220uF
UP-7636 (507 3301414 1 ECO4 ECESIEU682G 25V6800ufF
UP-7636 €509 3800469 1 ECO4 ECEAIHSOLO0 50VIuFk
UP-/7636  CHILU 3339757 1 FLCL1 ECQ-VIH1O04JdZ 0.lufF
UP-7036  Chl4 3859147 1 CeC2 10MDQ222M

UpP-7630 (515 3839605 1 FLC1 ECQ-B1H472J7 0.0047uF
UP-7636 (516 3839819 1 FLC1 ECQ-V1H334Jd7 0.33uf
UbP-7636  C517-C520 3839757 4 FLC1 ECQ-VIH104dZ 0.1uF
Up-7636 (/721 3839641 1 FLC1 ECQ-B1H103JZ 0.0luf
Up-7636  (C722-C/Z23 3810502 2 TCO4 ECSZ35HS6R8(242M3502-685M
UP-7636 (724 3839703 1 FLC1 ECQ-V1H333J7 0.033uF
Up-7636  C725 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UpP-7636  D500-D502 4322528 3 D 1S2076ARE

UP-7636  D503-D5HU4 0910008 2 DP SR1FM8 800mA 400V
UP-7636  DbHU6-D50Y 4322528 4 D 1S2076ARE

UP-7636  0510-Db13 1101006 4 DP RCZ 2007A 2KV

Up-7636 D515 0910008 1 DP SR1FM3 300mA 400V
UrP-7636 Db/ 0910008 1 DP SRIFM8 800mA 400V
UP-7636  D518-D522 4322528 5 D 1S2076ARE

UP-7636  D720-D721 4322523 2 D 1S2076ARE

UpP-7636 1C501 1253047 1 REG TL494CN SW REG

UP-7636  1C502 1300112 1 MIC MC14001UBCP (CDA40OO1UBE)
UP-7636 [C503 1300638 1 MIC HD14053BP(MC14053BCP)
UpP-7636  IC504 1253109 1 OPIC uPC358C DUAL

UP-7636  ICH505 1253706 1 REG HA17306P Regulator
UP-7636 [C506 1252449 1 REG  MC7906CT

UP-7636 [C720 1253715 1 OPIC uPC812C(LF412CN)2FET
UP-7636  L501-L502 3788009 2 L LF1-101K

UP-7636 Q500 0400568 1 TRD 2SD1271

UP-7636 Q501 0200499 1 TRB  2SB946

UP-7636 Q502 0400621 1 TRD 2SD1038

UP-7636  Qb03 0400434 1 TRD 2SD571 L or M

UP-7636  (Q504-Q506 0300596 3 TRC 2SC1345K-D(2SC1707H-C)
UP-7636 Q507 0200499 1 TRB  25B946

UP-7636  RLY501 3430707 1 RY  HV Relay NKR-102 8KV 80mA
UP-7636  T500 3790167 1 FBTF T-3790167 HV-DD
UP-7636  VR500 4160667 1 TPOT GFO6P  20KOHM

UP-7636  VR501 4160658 1 TPOT GFO6P 500 OHM

UP-7636  VR720 4160685 1 TPOT GFO6P 100KOHM
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-7636  VR721 4160613 1 TPOT GFO6P 1OKOHM
| UP-7638 FRONT PANEL BD
1

UP- 7530 5415551 2 NCN Pin 170204-2
UP-7638 5424078 1 NCN 171822-2 PLUG FEMALE
UP-7638  CNJT750 5422276 1 PCN HKP-14MS-7BT
UP-7638  CNJ751 5427957 1 PCN HIF3F34PA-2.5DS
UP-7638  CNJ/52 5427645 1 PCN  M60-06-30-114P STRATGHT
UP-7638  CNJ753 5427752 1 PCN  FH3-10S-1.25DS
UP-7638  CNP752 5427609 1 PCN M62-06-0004SA (30)
UP-7638 (750 3800415 1 ECO4 ECEALVS101 35V100uF
UP-7638 (751 3800219 1 ECO4 ECEALCS470 16V47uf
UP-7638  C752 3820768 1 FLC1 454M6302 104K
UP-7638  DA750 0950571 1 D MA430

UP-7638 10750 1203975 1 TR TD62004P

UP-7633  IC751 1205759 1 TIC SN74LS07

UP-7638  LED750 1102139 1 LED TLY 253 VYellow
UP-7638  LED751 1102148 1 LED TLO 253 Orange
UP-7638  LED752-LED753 1102121 2 LED TLG 253 Green
UP-7638  LED754 1102139 1 LED TLY 253 Yellow
UP-7638  LED755-LED756 1102121 2  LED TLG 253 Green
UP-7638  RA751 4093196 1 RM  EXB-F8V 103J 10K
UP-7638  RA752 4093365 1  RM  EXB-F8V-391J
UP-7638  RA753 4090831 1 RM  EXB-T44-102J
UP-7638  RA754 4093374 1 RM  EXB-F8V-223J
UP-7638  SWI50-SW751 3280272 2 SW  KHC-10903

UP-7638  SW752 3352524 1 DSW SRRS 1-18

UP-7638  TR750-TR757 0200507 8  TRB 2SB561C

UP-7639 VR AND CONNECTOR BD

UP-7639  CNJ702-CNJ703 5430721 2 CN  LGY 6501-0101
UP-7639  CNPO11 5427431 1 PCN M62-12-0017SA (30)
UP-7639  VR701 4161523 1 TVR2 RV16YP15S 500K OHM
UP-7639  VR702 4161532 1 TVR2 RV16YP15S 100 OHM
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
{ UP-7640 SW REGULATOR

UP-7640 5415836 2 NCN  5167PBTL

UP-7640 5601314 4 SOKT F4034P FUSE HOLDER
UP-7640 5601323 2 SOKT RT807

UP-7640  CNJ8O1 5428065 1 PCN  5281-03A 3P

UP-7640  CNJB02-CNJB03 5427734 2 PCN 170267-1

UP-7640  CNJ8V4 5425139 1 PCN HKP-22MS-11BT

UP-7640  CNJ805 5414864 1 NCN  350543-1 4p

UP-7640  CNJBO6-CNJ807 5427734 2 PCN  170267-1

UP-7640  CNJ80S 5424024 1 NCN 171825-2 Receptacle Male
UP-7640  CNJ80Y 5424033 1 NCN 171825-3 Receptacle Male
UP-7640  CNP301 5428074 1 PCN  5258-03 3P

UP-7640  CNP802 5500922 1 CORD 170187-2 (300) Red
UP-7640  CNP304 5424924 1 PCN  HKP22FS02-11BT(20)
UP-7640  CNP805 5500967 1 CORD 1-480722-0  (350)
UP-7640  CN8OIL 1601366 1 TH  SUP-B3G-E-2A LINEFILTER
UP-7640  C801-C802 3820901 2 FLC2 ECQ-U2A224MN

UP-7640  C803-C804 3801601 2 ECO4 KM20OVRSN560-35C

UP-7640 €805 3820893 1 FLC DAD2E 105K

UP-7640 €806 3801593 1 ECO4 KME25VB47 25/47

UP-7640 €807 3801503 1 ECO4 KMES0VB4.7 50/4.7
UP-7640 €803 3801495 1 ECO4 KME35VB470 35/470
UP-7640  C809 3853304 1 CEC2 ECK-D3D102KBN 1000pF 2KV
UP-7640  C810-C812 3801486 3 ECO4 KME25VB2200 25/2200
UP-7640 €813 3801512 1 EC04 ECEALHGO10S 50V1iuF
UP-7640  (814-C315 3801593 2 ECO4 KME25VB47 25/47

UP-7640 €816 3820884 1 FLC QYA 2A103K

UP-7640 €817 3801503 1 ECO4 KMESOVB4.7 50/4.7
UP-7640  C818-C820 3801619 3 ECO4 KME16VB1000 16,1000
UP-7640 (821 3801459 1 ECO4 KME25VB-1000 1000uF
UP-7640  (C822-C828 3801593 7 ECO4 KME25VB47 25747

UP-7640 €829 3801495 1 ECO4 KME35VB470 35/470
UP-7640 €830 3801486 1 ECO4 KME25VB2200 25/2200
UP-7640 (€831 3801593 1 ECO4 KME25VB4T 25/47

UP-7640 €832 3801628 1 ECO4 KME35VB1000 35/1000
UP-7640  C833-C834 3820884 2 FLC QYA 2A103K

UP-7640 (€835 3801593 1 ECO4 KME25VB47 25/47

UP-7640 (836 3820884 1 FLC QYA 2A103K

UP-7640 €837 3839793 1 FLC1 ECQ-V1H224J7 0.22uF
UP-7640 €838 3801503 1 ECO4 KMES0VB4.7 50/4.7
UP-7640 €839 3839793 1 FLCl ECQ-V1H224J7 0.22uF
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
Up-7640 D8Ol 0940484 1 DB S4VB60

UP-7640 D802 1000525 1 ID2 H7Z12LB-2 (12.85V)
UP-7640  D303-b304 0910659 2 DP V19G (1.0A 600V)
UP-7640  D805-DB0B 0910597 4 DP V19C (1A200V 200NS)
ubP-7640 D809 0940475 1 DB S24LCAZ20

Up-7640 D810 1090187 1 /D2  HZoLCl

UP-7640  D3l11 0910597 1 DP V19C (1A200V 200NS)
UP-7640  D812-DB13 0800617 2 bP  1SS81

UP-7640  D814-DB25 0910597 12 DP  V19C (1A200V 200NS)
UrP-7640 D826 0800617 1 DP 15881

UP-7640  D827-D829 0800626 3 D ul9c

UP-7640 D830 0800617 1 DP 1SS81

UP-7640 D831 0910659 1 DP VI19G (1.0A 600V)
UP-7640  D832-D835 0800617 4 bp 1SS81

UP-7640 D836 1090258 1 D2 HZ6LB1

UP-7640 D837 0800617 1 DP 15881

UP-7640  FHB01-FHB0Z 5625396 2 FH  FEU 031.1681
UP-7640  FB803-F806 5620846 4 FUSE MC-3 (3A125V)
Up-7640  F807-F303 5620659 2 FUSE F-1065 15A
UP-7640 [C801-1C802 1601893 2 MD  SWC-01

UP-7640  1C803 1302315 1 MIC HD14011BP(MC14011BCP)
UP-7640  1C804 1302293 1 MIC HD14001BP(MC14001BCP)
UP-7640  IC805 1250219 1 REG HAL7723 (723CJ.Yellow)
UP-7640  1C806 1251316 1 OPIC uPC271C

UpP-7640  1C807 1253706 1 REG HA17806P Regulator
UP-7640 [C808 1252449 1 REG MC7906CT

Up-7640  1C809 1253822 1 REG HA178M12

UP-7640  L801-L80Z2 3751183 2 CH  SKP-5-80

UP-7640 L8803 3750986 1 CH  LH3-332K (3.3mH)
UP-7640  L804 3751192 1 CH  SKL-204

UP-7640  L805-L807 3751165 3 CH  LH3 102K 1000uH
Up-7640  L808 3751174 1 CH  LH3 222K 2200uH
Up-7640  L3809-L310 3799505 2 L LH5-102K 1mH
UP-7640  L812-L813 3788811 2 L 2643-000301

UP-7640 Q3801 0400648 1 TRD  2SD799

UP-7640  Q802-Q803 0302504 2 TRC 2SC4237

UP-7640  (Q804-Q805 0101445 2 TRA  2SA1020

Up-7640 Q806 0302433 1 TRC 2SC2324K

UP-7640  Q807-Q808 0101454 2 TRA  2SA1293

UpP-7640 Q809 0101151 1 TRA  2SA1194K HFE ;1000
UP-7640 Q810 0301853 1 TRC 2SC1815

UP-7640 Q811 0302219 1 TRC 2SC2562 0 or Y
UP-7640 Q812 0101196 1 TRA  2SAl1015
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ASSY  CKT MO, PART NO. Q'TY DESCRIPTION
UP-7640 U813 0950598 1 SCk SFORLB42 (0.1A100V)
UP-7640  RYSOL-RYSU2 3300277 2  RY  HMCI2D1-0
UP-7640  R8US 4093525 1 RM  RGD5-2 4700HM
UP-7640  SWS01 3250367 1 SW JP72120-0101
UP-7640  TH301-TH3UZ 1705932 2  TH  5D-11
UP-7640  THBO3 1705941 1 TH  2KD-5 25 C 2K
UP-7640 T80l 3772294 1 PLIF PT/331A
UP-7640  TU2 3172302 1 PLTF PT/332
UP-7640  T803-T804 3772311 2 PLIF PT7333
UP-7640  YR30L 4160604 1 TPOT GFUGP  5KOHM
UP-7640  VR8U2 4160792 1 TPOT GFUGP 200 OHM
UP-7640 VR8O 4160596 1 TPOT GFOG6P  LKOHM
UP-7640 VRS04 4160792 1 TPOT GFOGP 200 OHM
UP-7640  URBUS-VRAU6 4160613 2 TPOT GFUGP  LOKOHM

UP-7682 DIP SW BD
UP- 7682 5430721 1 CN  LGY 6501-0101
UP-7682  CNPOUL 5427431 1 PCN M62-12-0017SA (30)
UP-7682 (700 3839641 1 FLCL ECQ-BIH103JZ 0.01uF
UP-7682  SW701 3250376 1 SW BP-8 8DIP
| UP-7720 S REGULATOR
UP-7720 5415836 2 NCN 5167PBTL
UP-7720 5601314 4 SOKT F4034P FUSE HOLDER
UP-7720 5601323 2 SOKT RT807
UP-7720  CNJ8OL 5428065 1 PCN 5281-03A 3P
UP-7720  CNJBO2-CNJBO3 5427734 2 PCN  170267-1
UP-7720  CNJBO4 5425130 1 PN HKP-22MS-11BT
UP-7720  CNJBOS 5414864 1 NCN 350543-1  4p
UP-7720  CNJBO6-CNJBO7 5427738 2 PCN 170267-1
UP-7720  CNJBOS 5424024 1 NCN 171825-2 Receptacle Male
UP-7720  CNJ809 5424033 1 NCN 171825-3 Receptacle Male
UP-7720  CNP8OL 5428074 1 PCN 5258-03 3P
UP-7720  CNPBU2 5500922 1 CORD 170187-2 (300) Red
UP-7720  CNP8O4 5424924 1 PCN HKP22FS02-118T(20)
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UP-7720  CNP3Ub 5500967 1 CORD 1-480722-0 (350)
UpP-7720  CN8UL 1601866 1 TH  SUP-B3G-E-2ZA LINEFILTER
UrP-7720  C3801-C302 3820901 2 FLCZ ECQ-U2AZ224MN

UpP-7720 CBU3-C8U4 3801601 2 ECO4 KMZ2OOVRSN560-235C
Up-/720 €305 3820893 1 FLC DADZE 105K

UpP-7720  C306 3801593 1 £CO4 KME25VBA/  25/47
up-7720  C8U07 3801503 1 ECO4 KMESOVB4,7 »0/4.7
UP-/720 €308 3801495 1 ECUO4 KME35VB470  35/470
JP-7720  CBUY 3853304 1 CEC2 ECK-D3D1U2KBN 1000pF 2KV
Up-7720  Cdl0-C31? 3801486 3 ECO4 KME25VB2200 25/2200
Up-7720 €813 3801512 1 ECO4 ECEALHGOLOS 50V1uf
Up-7720  C€3814-Csls 3801593 2 ECO4 KME25YB4T 25/47
Ub-7720  C&8lb 3820884 1 FLC QYA 2A103K

UpP-7720  Csl7 3801503 1 ECO4 KMESQVB4,/7 50/4.7
UpP-7720  (£818-C3820 3801619 3 ECO4 KMEL6VB1000 16/1000
UP-7720 €821 3801459 1 ECO4 KMEZ25VB-1000 1000uF
UpP-7720  C822-0828 3801593 7 ECO4 KMEZ5VB4/ 2b5/47
Up-7720  C82Y 3801495 1 ECO4 KME35VB470 35/470
UpP-7720 (€330 3801486 1 ECO4 KMEZ25VB2200 25/2200
Up-7720  C3831 3801593 1 ECO4 KME25VB4A7 25/47
UpP-7720  Cs32 3801623 1 ECO4 KME35VB1000 35/1000
UP-7720  C833-C834 3820884 2 FLC QYA 2A103K

UpP-7720 (€835 3801593 1 ECO4 KME25VB4/ 25/47
Up-7720  C836 3820884 1 FLC QYA 2A103K

Up-7720 €837 3839793 1 FLC1 ECQ-V1HZ224d7 0.22uF
Up-7720  C838 3801503 1 ECO4 KMES0VB4.7 50/4.7
Up-7720 (€839 3839793 1 FLC1 ECQ-V1H224JZ 0.22uF
UpP-7720 (84l 3820919 1 FLC QYAZA472K

UP-7720 (842 3820884 1 FLC QYA 2A103K

Up-7720  C843 3801593 1 ECO4 KME25VB4T7 25/47
up-7720 D301 0940484 1 DB S4VB60O

UP-7720 D802 1000525 1 D2 HZ12LB-2 (12.85V)
UP-7720  D803-D304 0910659 2 DP V19G (1.0A 600V)
UpP-7720  D805-D308 0910597 4 DP V19C (1A200V 200NS)
Ub-7720 D809 0940475 1 DB S24LCA20

UP-7720 D310 1090187 1 702 HZ9LC1
up-7720 D811 0910597 1 DP  V19C (1A200V 200NS)
UP-7720  D312-D313 0800617 2 bP 15881

UP-7720  D814-D325 0910597 12 DP V19C (1A200V 200NS)
UP-7720 0826 0800617 1 Dp 15581
UP-7720  D827-D829 0800626 3 D U19C
Up-7720 D830 0800617 1 DP 18881
Up-7720 D831 0910659 1 DP  V19G (1.0A 600V)

TEC7100/7200/7300.01

8.15




ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-7720  D832-D835 0800617 4 bP 18881
UP-7720 D836 1090258 1 /D2 HZ6LB1
Up-7720 D837 0800617 1 pP  1sS8l
UP-7720  FHBO1-FH802 5625396 2 FH  FEU 031.1681
UP-7720  F803-F806 5620846 4 FUSE MC-3 (3A125V)
Up-7720  FB807-F808 5620659 2 FUSE F-1065 15A
UP-7720  IC801-IC802 1601893 2 MD  SWC-01
UpP-7720  1C803 1302315 1 MIC HD14011BP(MC14011BCP)
Up-7720  IC804 1302298 1 MIC HD14001BP(MC14001BCP)
Up-7720  1IC805 1250219 1 REG HA17723 (723CJ.G)
Up-7720  1C806 1251316 1 OPIC uPC271C
up-7720  1C807 1253706 1 REG HAL7806P Regulator
Up-7720  IC808 1252449 1 REG MC7906CT
Up-7720  1C809 1253822 1 REG HAl78M12
UP-7720  L80U1-L802 3751183 2 CH  SKP-5-80
Up-7720  L803 3750986 1 CH  LH3-332K (3.3mH)
UpP-7720 L8004 3751192 1 CH  SKL-204
UP-7720  L805-L807 3751165 3 CH  LH3 102K 1000uH
UP-7720 L3808 3751174 1 CH  LH3 222K 2200uH
UP-7720  L809-L810 3799505 2 L LH5-102K 1mH
Up-7720 L3811 3788829 1 L BLOZRNZ-R62
UP-7720  L812-L813 3788811 2 L 2643-000301
Up-7720  L814-L815 3788829 2 L BLOZRNZ2-R62

- UP-7720 Q801 0400648 1 TRD 2SD799 -—
UP-7720  Q802-Q803 0302255 2 TRC 25C2792
UP-7720  Q804-Q805 0101445 2 TRA 2SA1020
UP-7720 Q806 0302433 1 TRC 2SC2324K
Up-7720  Q807-Q808 0101454 2 TRA  2SA1293
UP-7720 Q809 0101151 1 TRA 2SA1194K HFE; 1000
UP-7720 Q810 0301853 1 TRC 25C1815
UpP-7720 Q811 0302219 1 TRC 2S5C2562 0 or Y
UpP-7720 Q812 0101196 1 TRA  2SA1015
Up-7720 Q813 0950598 1 SCR SFOR1B42 (0.1A100V)
UP-7720  RYBO1-RY80Z 3400277 2 RY ~ MC12D1-0

- UP-7720  R805 4093525 1 RM  RGD5-2 4700HM
UP-7720  SW801 3250367 1 SW  JPZ2120-0101
UP-7720  TH801-TH802 1705932 2 TH  5D-11
UP-7720  TH803 1705941 1 TH  2KD-5 25 C 2K
Up-7720 T80l 3772347 1 T PT36271A
UP-7720  T802 3772302 1 PLTF PT7332
UP-7720  T803-T804 3772311 2 PLTF PT7333
UP-7720  VR801 4160604 1 TPOT GFO6P  5KOHM
UP-7720  VR802 4160792 1 TPOT GFO6P 200 OHM
8.16
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UP-7720  VRBO3 4160596 1 TPOT GFOSP  1KOHM

UP-7720  VR804 4160792 1 TPOT GFO6P 200 OHM

UP-7720  VR805-VR806 4160613 2  TPOT GFO6P 10KOHM

UP-7720 VR80T 4160676 1 TPOT GFO6P 5O0KOHM
E UP-7720G SW REGULATOR

UP-77206 5415836 2 NCN 5167PBTL

UP-77206G 5601314 4 SOKT F4034P FUSE HOLDER
UP-77206 5601323 2 SOKT RT807

UP-7720G  CNJBO1 5428065 1 PCN 5281-03A 3P

UP-7720G CNJB0O2-CNJB03 5427734 2 PCN  170267-1

UP-7720G  CNJBO4 5425139 1 PCN HKP-22MS-11BT

UP-7720G  CNJBOS 5414864 1 NCN  350543-1 4p
UP-7720G  CNJB06-CNJBO7 5427734 2 PCN 170267-1

UP-7720G  CNJBOS 5424024 1 NCN 171825-2 Receptacle Male
UP-7720G  CNJBO9 5424033 1 NCN 171825-3 Receptacle Male
UP-7720G  CNP8O1 5428074 1 PCN 5258-03 3P

UP-7720G  CNP8O2 5500922 1 CORD 170187-2 (300) Red
UP-7720G  CNPS04 5424924 1 PCN HKP22FS02-11BT(20)
UP-7720G6  CNP8O5 5500967 1 CORD 1-480722-0  (350)
UP-7720G  CN8O1 1601866 1 TH  SUP-B3G-E-2A LINEFILTER
UP-7720G  C801-C802 3820901 2 FLC2 ECQ-U2A224MN

UP-7720G  C803-C804 3801601 2 ECO4 KM200VRSN560-35C
UP-7720G €805 3820893 1 FLC DAD2E 105K

UP-7720G 806 3801593 1 ECO4 KME25VBAT 25/47
UP-7720G  C8O7 3801503 1 ECO4 KME50VB4.7 50/4.7
UP-7720G  C808 3801495 1 ECO4 KME35VBA70 35/470
UP-7720G €809 3853308 1 CEC2 ECK-D3D102KBN 1000pF 2KV
UP-7720G  C810-C812 3801486 3 ECO4 KME25VB2200 25/2200
UP-7720G  C813 3801512 1 ECO4 ECEALHGO10S 50VIuF
UP-7720G C814-C815 3801593 2 ECO4 KME25VB47 25/47
UP-7720G C816 3820884 1 FLC QYA 2A103K

UP-7720G €817 3801503 1 ECO4 KMES0VB4.7 50/4.7
UP-7720G  C818-C820 3801619 3 ECO4 KME16VB1000 16/1000
UP-7720G6 (821 3801459 1 ECO4 KME25VB-1000 1000uF
UP-7720G (822-C828 3801593 7 ECO4 KME25VB47 25/47
UP-7720G (829 4801495 1 ECO4 KME35VB4ATO 35/470
UP-7720G (830 3801486 1 ECO4 KME25VB2200 25/2200
UP-7720G (831 3801593 1 ECO4 KME25VB47 25747
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-7720G (332 38016268 1 ECO4 KME35VBL000 3571000
UP-7720G C833-Cd34 3820834 2 FLC QYA 2Al03K
UP-7720G (835 3801593 1 ECO4 KME25VBA] 25747
UP-7720G (836 3820484 i FLC QYA 2A103K
UP-7720G (837 3839793 1 FLOL ECO-VIHZ22407  U.22uF
UP-7/20G Cdss 3301507 1 ECUS KMESUVBA.T 50/4.7
UP-7720G i3y 3339793 ! FLOL £CQ-VIHZ24d. 0.22uF
UP-7720G  Cidl 3820919 1 FLC QYA2A4T72K
UP=77720G  £342 3820284 1 FLC QYA 2ALU3K
UP-7720G (543 3801593 I CO4 KME25VBAT  £5/47
UP-7720G D301 0940484 1 OB S4VB6D
UP-7720G D82 1000525 1 702 HZL2LB-2 (12.85V)
UP-7720G  D8U3-D3L4 0910659 2 DP V139G {1.0A 600V)
UP-7720G  DBUH-DBOL 0910597 4 DP V19C (1A200V 200NS)
UP-7720G D809 0940475 1 DB S24LCA20
UP-7720G D810 1090187 1 ZD2 HZ9LCL
UP-7720G D811 0910597 1 DP V19C (1A200V 200NS)
UP-7720G  D812-D813 0300617 2 DP 15531
UP-7720G  DE14-D825 0910597 12 DP  V19C (1A200V 200NS)
UP-7720G D326 0300617 1 P 15531
UP-7720G  D827-D829 0800626 3 O U19C
UP-7720G D830 0300617 1 DP 15581
UP-7720G D831 0910659 I DP V19G (1.0A 600V)
UP-7720G  D832-D835 0800617 4  DP  15S81
UP-7720G D836 1090258 1 ZD2 HZ6LBI
UP-7720G D837 0800617 1 DP 15581
UP-7720G D338 1090258 1 7D2 HZ6LBI
UP-7720G  FHB01-FH802 5625396 2 FH  FEU 031.1681
UP-7720G  F803-F806 5620846 4 FUSE MC-3 (3A125V)
UP-7720G  F807-F808 5620659 2 FUSE F-1065 15A
UP-7720G 1C801-1C802 1601893 2 MD  SWC-01
UP-7720G  1C803 1302315 1 MIC HDL4011BP(MC14011BCP)
UP-7720G  1C804 1302298 1 MIC HD14001BP(MC14001BCP)
UP-7720G  1C8305 1250219 1 REG HAL7723 (723CJ.G)
UP-7720G  1C806 1251316 1 OPIC uPC271C
UP-7720G  1C807 1253706 1 REG HAL7806P Regulator
UP-7720G 10808 1252449 1 REG MC7906CT
UP-7720G  1C809 1253822 1 REG HAL78M12
UP-7720G6  1C810 1252262 1 AIC uPC393C (LM393N)
UP-7720G L801-L802 3751183 2 CH  SKP-5-80
UP-7720G  L8O3 3750986 I CH  LH3-332K (3.3mH)
UP-7720G  L804 3751192 1 CH  SKL-204
UP-7720G  L805-1807 3751165 3 CH  LH3 102K 1000uH
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UP-7720G L8038 3751174 1 CH  LH3 222K 2200uH
UP-77206 L309-L310 3799505 2 L LH5-102K 1mH

Up-77206 L3ll 3788829 1 L BLOZ2RNZ-R62

UpP-7720G6 L3812-L813 3788811 2 L 2643-000301

UP-7720G L314-Ldl5 3788329 2 L BLOZRNZ-R62

UP-7720G Q3801 0400643 1 TRD 2SD799

UP-7720G QB8UZ-43803 0302504 2 TRC 2SC4237

UP-7720G Q804-Q805 0101445 2 TRA  2S5A1020

UP-7720G Q806 0302433 1 TRC 25C2324K

UP-7720G Q8U7-3803 0101454 2 TRA  2SA1293

UP-7720G6 Q309 0101151 1 TRA  2SA1194K HFE; 1000
UP-7720G Q310 0301853 1 TRC 25C1815

UP-77206 Q3811 0302219 1 TRC 25C2562 0 or Y

UP-7720G Q812 0101196 1 TRA  2SA1015

UP-7720G Q813 0950598 1 SCR  SFOR1B42 (0.1AL00V)
UP-7720G Q814 0101196 1 TRA 2SA1015

UP-7720G RYBO1-RYB02 3400277 2 RY  MC12D1-0

UP-7720G R805 4093525 1 RM  RGD5-2 4700hm

UP-7720G SW301 3250367 1 SW  JPZ2120-0101

UP-7720G TH801-TH802 1705932 2 TH  5D-11

UP-7720G THB03 1705941 1 TH  2KD-5 25 C 2K

UP-7720G6 T801 3772347 1 T PT36271A

UP-7720G T802 3772302 1 PLTF PT7332

UP-7720G T803-T804 3772311 2 PLTF PT7333

UP-7720G VR801 4160604 1 TPOT GFO6P  5KOHM

UP-7720G VR802 4160792 1 TPOT GFO6P 200 OHM

UP-7720G  VR803 4160596 1 TPOT GFO6P  1KOHM

UP-7720G VR804 4160792 1 TPOT GFO6P 200 OHM

UP-7720G VR805-VRB06 4160613 2 TPOT GFO6P 10KOHM

UP-7720G VR80O7 4160827 1 TPOT GFO6P 500KOHM

UP-7737 ECG/CPU BD

UP-7737  CNJ100 5427663 1 PCN M60-12-30-114P STRAIGHT
UP-7737  CNJ105 5427672 1 PCN M60-15-30-114P STRAIGHT
UpP-7737  CNJ106 5427173 1 PCN  HIF3F-40PADSA 40P
Up-7737  CNJ108 5425139 1 PCN  HKP-22MS-11BT
UP-7737  CNJ110 5427663 1 PCN  M60-12-30-114P STRAIGHT
UP-7737  CNJ11l6 5427663 1 PCN M60-12-30-114P STRAIGHT

"eC7100/7200/7300.01
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UP-7737  CNJ157 5427743 1 PCN HIF3F-34PA-2.54DSA
UP-7737  CNJ303 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-7737  CNJ355 5427636 1 PCN  M60-03-30-114P STRAIGHT
up-7737  C100-C101 3820768 2 FLC1 454M6302 104K

Up-7737  C103-C109 3820768 7 FLC1 454M6302 104K

Up-7737  Cl11-Cl113 3820768 3 FLC1 454M6302 104K

Up-7737 (120 3800469 1 ECO4 ECEAIHSO10 50ViuF
up-7737  Cl21 3839873 1 FLC1 ECQ-V1H105dZ 1.0uF
ubp-7737  Cl22 3839757 1 FLC1 ECQ-V1H104JdZ 0.1luF
up-7737  Cl123 3800469 1 ECO4 ECEALHSO10 50V1iuF
up-7737  Clz4d 3839561 1 FLC1 ECQ-BI1H222JZ 0.0022uF
UpP-7737  C125-C126 3839793 2 FLC1 ECQ-V1H2249Z 0.22uF
ubp-7737  C127 3800469 1 ECO4 ECEALHSO10 50V1uF
up-7737  Cl28 3839686 1 FLC1 ECQ-B1H223JZ 0.022uF
UpP-7737 (€129 3851137 1 CEC2 DDO5B331K500 500V330pF
up-7737 (130 3851119 1 CEC2 DDO5B151K500 500V150pF
uUp-7737  C201-C206 3820768 6 FLCL 454M6302 104K

up-7737  C€207-C210 3839641 4 FLC1 ECQ-BI1H103JZ 0.0luF
up-7737  (C211-C218 3820768 8 FLC1 454M6302 104K

UpP-7737  C220-C221 3820768 2 FLC1 454M6302 104K

UP-7737  (C230-C231 3839525 2 FLC1 ECQ-B1H102JdZ 0.001luF
up-7737 (€232 3800371 1 ECO4 ECEALVS100 35V10uF
up-7737 (€233 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
Up-7737 (€234 3839641 1 FLC1 ECQ-B1H103JdZ 0.01luF
UP-7737  (C241-C242 3839525 2 FLC1 ECQ-B1H102JZ 0.001uF
UP-7737 (243 3800371 1 ECO4 ECEALVS100 35V1QuF
UP-7737  C250-C251 3839873 2 FLC1 ECQ-VIH105dZ 1.0uf
UpP-7737 (252 3839721 1 FLC1 ECQ-V1H473JdZ 0.047uF
Up-7737 (253 3851155 1 CEC2 DDO6B681K500 500V680pF
UP-7737 (254 3839757 1 FLC1 ECQ-V1H1040Z 0.1uF
UP-7737 (255 3820768 1 FLC1 454M6302 104K

UP-7737 (256 3339641 1 FLC1 ECQ-B1H103JZ 0.01uF
UP-7737  C257-C270 3820768 14 FLC1 454M6302 104K

UP-7737  C271-C272 3800219 2 ECO4 ECEALCS470 16VA7uF
Up-7737 €273 3839873 1 FLC1 ECQ-V1H105dZ 1.0uF
UP-7737 (274 3839793 1 FLC1 ECQ-V1H2244Z 0,22uF
Up-7737  C275 3839721 1 FLCl ECQ-V1H473dZ 0.047uf
UP-7737 (280 3820768 1 FLC1 454M6302 104K

UpP-7737  C301-C304 3839525 4 FLC1 ECQ-BIH1020Z 0.001uF
UP-7737 €305 3839819 1 FLC1 ECQ-V1H334JZ 0.33ufF
UpP-7737 (306 3839641 1 FLCLl ECQ-B1H103JZ 0.0luF
UpP-7737 €307 3800371 1 ECO4 ECEALIVS1O00 35V10uF
UP-7737  (€309-C310 3800371 2 ECO4 ECEALVS100 35V10uF
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UP-7737 C311 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-7737 €312 3839739 1 FLC1 ECQ-V1H683JZ 0.068ufF
Up-7737 C313-C314 3839819 2 FLC1 ECQ-V1H334JZ 0.33uF
Up-7737 C315-C316 3839757 2 FLC1 ECQ-V1H104JZ 0.1ufF
up-7737 C351-C352 3839641 2 FLC1 ECQ-B1H103JZ 0.01luF
urP-7737 €353 3839873 1 FLC1 ECQ-V1IH105JZ 1.0uF
UP-7737 €354 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
UP-7737 C355-C356 3800371 2 ECO4 ECEA1VS100 35V10ufF
Up-7737 C401 3851119 1 CEC2 DDO5B151K500 500V150pF
Up-7737 C402-C407 3820768 6 FLC1 454M6302 104K

UpP-7737 DALO1 0950571 1 D MA430

UP-7737 DA102 0950544 1 D MA423 Cathode common
Up-7737 DA103 0950553 1 D MA424 Anode common
UpP-7737 DA104 0950544 1 D MA423 Cathode common
up-7737 DA105 0950553 ! D MA424 Anode common
upP-7737 DAZ201 0950544 1 D MA423 Cathode common
UP-7737 DA202 0950553 1 D MA424 Anode common
Up-7737 DA231 0950553 1 D MA424 Anode common
up-7737 DA232 0950544 1 D MA423 Cathode common
up-7737 DA233 0950553 1 D MA424 Anode common
UrP-7737 D100-D103 4322528 4 D 1S2076ARE

UpP-7737 D106-D108 4322528 3 D 1S2076ARE

up-7737 D201-D216 0800564 16 D 155237

upP-7737 D217-D218 4322528 2 D 1S2076ARE

UP-7737 D219 0800564 1 D 155237

upP-7737 D220-D231 4322528 12 D 1S2076ARE

UpP-7737 D232 0800092 1 D 0A91(1S1005)

UpP-7737 D241-D242 4322528 2 D 1S2076ARE

upP-7737 D253-D257 4322528 5 D 1S2076ARE

UpP-7737 D258-D259 0800644 2 D 1SV126

up-7737 D260-D261 4322528 2 D 1S2076ARE

up-7737 D301-D302 4322528 2 D 1S2076ARE

UP-7737 D303-D304 1000258 2 ZD2 HZ9C1 500mW 9.2mA
up-7737 D305-D314 0800644 10 D 1SV126

UP-7737 D351-D354 4322528 4 D 1S2076ARE

up-7737 D355-D356 1000258 2 /D2  HZ9C1 500mW 9.2mA
Up-7737 D357-D358 4322528 2 D 1S2076ARE

up-7737 D401 4322528 1 D 1S2076ARE

up-7737 GA351 2100335 1 GA  B1C90 (90V)

Up-7737 1CS103 5422846 1 SOKT IC SOCKET DL-2-28A (01)
up-7737 1CS107 5601279 1 SOKT 208-93-764 64PIC SOCKET
Up-7737 1CS201 5601279 1 SOKT 208-93-764 64PIC SOCKET
up-7737 [CS203 5422346 1 SOKT IC SOCKET DL-2-238A (01)
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Ubp-7737 1CS405 5601279 1 SOKT 208-93-764 64PIC SOCKET
upP-7737 [CS413 5422346 1 SOKT [C SOCKET DL-2-238A (01)
Up-7737 [C101 1205786 1 CPU  uPD71055C(82C55A-2)
Up-7737 10102 13023859 1 CPU  uPB8279C-2

Up-7737 [Clud 1207222 1 CPU  DC-HOST {GAL 16V3-25LP)
up-7757 [C10b 1253403 1 ALC  TL7700C

Up-7737 iClub 1503528 L MIC  uPD74HCL23C(HD/4HC123P)
Up-7737 [Chay 1207721 1 CPt HDO3CO3Y (3MHZ}

Up-7757 1CL0: 1303074 1 MIC uPD74HCA040C (HD/4HCA040P
ub-7737 1C109 1302943 1 MIC  wPD/74HCO8C (HD74HCOEP)
Ub-7737 [Cliu 13029/5 1 MIC  HD74HC32P(uPD74HC32C)
Up-7737 LCL12 1203752 1 TIC SN74LS365

Up-7737 IcLia 1252752 1 OPIC HA17082PS 2FET

UpP-7737 IC1i5 1302948 1 MIC uPD74HCO8C (HD/4HCOZP)
up-7737 [CLio 1302912 1 MIC HD74HCOOP (uPD74HCOOC)
Up-7737 1C120 1206473 1 CPU  MBB4256-10LP-G

Up-7737 [Cizl 1302912 1 MIC HD74HCOOP (uPD/4HCOUC)
Up-7737 1C201 1207721 1 CPU  HD63CO3Y (3MHZ)

Up-7737 [C202 1253501 1 ADIC uPD-7004C3CHIOBITA/D
UP-7737 [c204 1206473 1 CPU  MBB4256-10LP-G

UP-7737 1C205 1303065 1 MIC HD74HC245P (uPD74HC245C)
up-7737 [C206-1C207 1303056 2 MIC HD74HC244P(uPD74HC244C)
up-7737 [C208 1302993 1 MIC HD/4HC139P(uPD/74HC139C)
UP-71737 1C209 1302939 1 MIC HD74HCO4P(uPD74HCOAC)
Up-7737 1C210 1302912 1 MIC HD74HCOOP(uPD74HCOOC)
Up-7737 [C211 1302975 1 MIC HD74HC32P(uPD74HC32C)
UpP-7737 1C212 1303243 1 MIC HD/4HC374P(uPD74HC374C)
up-7737 1C230 1300629 1 MIC HD14052BP(MC14052BCP)
up-7737 [C250 1300629 1 MIC HD14052BP(MC14052BCP)
Up-7737 [C251 1601875 1 MD  NP2014B

Up-77317 1C252 1300611 1 MIC HD14051BP(MC14051BCP)
up-7737 [C253 1300638 1 MIC HD14053BP(MC14053BCP)
up-7737 [C254-1C255 1253118 2 OPIC uPC324C QUAD

Up-7737 1C256 1253715 1 OPIC uPCB812C(LF412CN)2FET
up-7737 [C257 1300638 1 MIC HD14053BP(MC14053BCP)
Up-7737 1C258 1253715 1 OPIC uPC812C(LF412CN)2FET
Up-7737 I1C301-1C302 1252084 2 OPIC TLO72CP

UP-7737 IC303-1C305 1300611 3 MIC HD14051BP(MC14051BCP)
Up-7737 I1C306 1253724 1 OPIC uPC4570C

up-7737 1C307 1251165 1 OPIC uPC1458C

Up-7737 IC308 1251904 1 AIC MB4204 (uPC339C)
Up-7737 [C309 1300629 1 MIC HD14052BP(MC14052BCP)
Up-7737 IC310 1251601 1 REG uPC78L05J (NJM78L0O5A)
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UP-7737 IC311 1252494 1 REG uPC79L05J (NJM79LOSA)
Up-7737 [C351 1252084 1 QPIC TLO72CP

Up-7737 [C352 1300629 1 MIC HD14052BP(MC14052BCP)
Up-7737 [C401-1C40¢2 1303056 2 MIC HD74HC244P(uPD74HC244C)
Up-7737 {C403 1303065 1 MIC HD74HC245P (uPD74HC245C)
Up-7737 1C404 1206473 1 CPU MB8B4256-10LP-G

ub-7737 1C405 1205768 1 CPU  HD63BO3XP

Up-7737 [C406 1251174 1 ADIC uPC624C (DAC-08CQ)
Up-7731 €408 1300522 1 MIC HD14042BP (MC14042BCP)
UP-7/737 [C409 1303546 1 MIC HD74HC151P {uPD74HCL51C)
Up-7737 [C410 1303074 1 MIC uPD74HCA4040C (HD/74HC4040P
Up-7737 IC411 1302921 1 MIC uPD74HCO2C(HD74HCO2P)
Up-7737 [C412 1303412 1 MIC SN74HCO3N(uPD74HCO3C)
up-7737  PC301 0600254 1 TRP  PC837

Up-7737  PC302 1704345 1 TRP  PC817 PHOTOCOUPLER
UP-7737  Q230-Q231 0300613 2 TRC 2SC1213AK-D(2SC1781H-B-C)
UP-7737  Q240-Q241 0300613 2 TRC 2SC1213AK-D(2SC1781H-B-C)
Up-7737 Q250 0100107 1 TRA  2SA495G-Y Yellow

UP-7737  Q2bl 0300613 1 TRC 2SC1213AK-D(2SC1781H-B-C)
up-7737 Q252 0101124 1 TRA  2SA836 C or D

UP-7737  RAL00 4090582 1 RM  EXB-P84-103J

Up-7737  RAL01 4090813 1 RM  EXB-P88-103J

up-7737  RALOZ 4090582 1 RM  EXB-P84-103J

Up-7737  RA104 4090813 1 RM  EXB-P88-103J

UP-7737  RA105-RA106 4091153 2 RM  EXB-T44-101J

UP-7737  RA201-RA202 4092624 2 RM  EXB-T44-472J 4.7 KOHM
Up-7737  RA203 4090822 1 RM  EXB-P88-472J

UP-7737  RA204 4090787 1 RM  EXB-P88-1044

Up-7737  RA206 4090813 1 RM  EXB-P88-103J

Up-7737  RA230 4091884 1 RM  EXB-P84-472J

UP-7737  RA301 4093338 1 RM  CMR-042B 20.0K OHM
UP-7737  RA302 4093347 1 RM  CMR-042A 30.1K OHM
UP-7737  RA303 4090689 1 RM  EXB-P84-473J

UP-7737  RA304 4093356 1 RM  EXB-F8V-154J

UP-7737  RA305-RA306 4091572 2 RM EXB-T44-103J

UP-7737  RA401 4092517 1 RM  EXB-P88-332J 3.3 KOHMX3
UP-7737  SW102 3350838 1 DSW DSS102

up-7737  T301 3772285 1 PLTF EP17 50KHZ SIG Yellow
Up-7737 1302 3772409 1 PLTF EP17 5V TO 7V Red
Up-7737 1351 3772258 1 PLTF EP13 50KHZ SIG Yellow
Up-7737 1352 3772276 1 PLTF EP13 50KHZ DC-DC Red
Up-7737  VR101 4160685 1 TPOT GFO6P 100KOHM

UP-7737  VR251 4160596 1 TPOT GFO6P  1KOHM
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UP-7737  VR252 4160667 1 TPOT GFO6P  20KOHM
UP-7737  VR253 4160827 1 TPOT GFO6P 500KOHM
UP-7737  VR254 4160667 1 TPOT GFO6P 20KOHM
UP-7737  VR255 4160604 1 TPOT GFO6P  5KOHM
ub-7737 X100 1750927 1 XTAL TD308C(XCO-B)8MHZ
UP-7737 X200 1706004 1 XTAL TD 308C XCO-B 12MHZ
Up-7737  ZD250 1253519 1 REG LT1009CZ 2.5VREF
Up-7737  7D251 1090329 1 D2 HZ6Cl 6V
Up-7737  71D252 1000534 1 /D1 HZ3B-2 500mW 3.0V
UbP-7737  CNJ101 5445474 1 PCN  IL-2P-S3FP2-1
uUp-7737 (151 3851066 1 CECZ DDO5SL220K500 500V22pF
Up-7737  C1b2 3890353 1 ECR-GAO35M11-35pF
Up-7737 (153 3839837 1 FLC1 ECQ-V1H474dZ 0.47uF
UP-7737  C381-C382 3839793 2 FLC1 ECQ-V1H224dZ 0.22uF
Up-7737 (€383 3810832 1 TCO4 204M3502 105M4 (1uF/35V)
up-7737  C384 3839721 1 FLC1 ECQ-V1H473JZ 0.,047uF
Up-7737 (€385 3839703 1 FLC1 ECQ-V1IH333JdZ 0,033uF
Up-7737  (C386-C387 3820763 2 FLC1 454M6302 104K
Up-7737  D151-D153 4322528 3 D 1S2076ARE
Up-7737  D381-D382 4322528 2 D 1S2076ARE
UP-7737  IC151 1303662 1 CPU MSM6242 RS
up-7737  1C380 1300638 1 MIC HD14053BP(MC14053BCP)
Up-7737  1C381 1252752 1 OPIC HA17082PS 2FET
up-7737  T381 3772258 1 PLTF EP13 50KHZ SIG Yellow
UP-7737  VR3381 4160827 1 TPOT GFO6P 500KOHM
Up-7737 X151 1702597 1 XTAL KF38G 32.768KHZ

UP-7738 MOTOR CONTROL BD
Up-7738  CNJ700 5427672 1 PCN  M60-15-30-114P STRAIGHT
UP-7738  CNJ706 5427663 1 PCN  M60-12-30-114P STRAIGHT
UP-7738  CNJ7/10 5423195 1 PCN  HKP-20MS-10BT
UP-7738  CNJ716 5427636 1 PCN M60-03-30-114P STRAIGHT
up-7738  C700-C701 3800371 2 ECO4 ECEALVS100 35V10uf
Up-7738 €702 3839721 1 FLC1 ECQ-V1H473JZ 0.047uF
Up-7738 (703 3800371 1 ECO4 ECEALVS100 35V10uF
UpP-7738  C704 3820001 1 FLC1 MFL5002-102K 50V0.001ufF
Up-7738 (705 3801405 1 ECO4 ECESICV153S
Up-7738  C706 3839757 1 FLC1 ECQ-V1H104dZ 0,1luf
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Up-7738 €707 3800201 1 EC04 ECEALCS220 16V22uF
UpP-7738%  C708 3839757 1 FLC1 ECQ-V1H1040Z O.1uF
up-7738  C711 3810502 1 TCO4 ECSZ35HSORB(242M3502-685M
Up-7738 (712 3800389 1 EC04 ECEALVS220 35V22uf
Up-7738  C713 3800219 1 ECO4 ECEALCS470 16V47uF
Up-7738  C714-C/715 3839757 2 FLC1 ECQ-VIH1040Z 0.1luF
UpP-7738 (716 3810877 1 TCO04 204M3502 475M4A(4.7uF/35V)
up-7738  C717/ 3839819 1 FLC1 ECQ-V1H334JZ 0.33uf
Up-7738 D700 1000383 1 ZD1  HZ3C3 500mW 3.3V

UP-7738  D704-D705 0800172 2 D 152076A(1S953(3)15954)
up-7738  1C700 1252262 1 AIC uPC393C (LM393N)

Up-7738  IC701 1251512 1 REG HA178M05

Up-7738  IC702 1300567 1 MIC HD140468P(MC14046BCP)
Up-7738  1C703 1251601 1 REG uPC78L05J (NJM78LO5A)
UP-7738  1C704 1250148 1 OPIC HA17741 PS(GS)(741T,C151)
UP-7738  1C705 1300638 1 MIC HD14053BP(MC14053BCP)
Up-7738  L701 3788063 1 L LF1-101K 100uH

UP-7738  (Q700-Q703 0300596 4 TRC 2SC1345K-D(2SC1707H-C)
Up-7738 Q704 0100107 1 TRA  2SA495G-Y Yellow

UP-7738 Q705 0400488 1 TRD 2SD768K with SK16B YCA4OB
UpP-7738 Q706 0100107 1 TRA  2SA495G-Y Yellow

UP-7738  SW/00 3350838 1 DSW DSS102

UP-7738  VR700 4160925 1 TPOT GF-06S(ET-6S) 20KOHM
Up-7738  VR701 4160952 1 TPOT GF-06S(ET-6S) 2KOHM
UP-7738  VR702 4160925 1 TPOT GF-06S(ET-6S) 20KOHM
Up-7738  VR703 4160997 1 TPOT GF-06S(ET-6S)100KOHM

UP-7740 CRT DRIVER

UP-7740  AR601-AR602 1704559 2 TH  T08-230B Arrestor
UpP-7740  CNJ600 5422338 1 PCN  HKP-10M5S-9T
UP-7740  CNJ6O7 5427716 1 PCN M60-12-30-134
Up-7740  CNJ610 5420982 1 ACN2 A3-705B-00P 3P MALE 3Q
UP-7740  CNJ617 5427681 1 PCN  M60-03-30-134
UP-7740  CNJ620 5427654 1 PCN M60-09-30-114P STRAIGHT
UP-7740  CNJ630 5427725 1 PCN Mb60-15-30-134
UpP-7740  C601 3839757 1 FLC1 ECQ-V1H104JZ O.1luF
UP-7740 (€603 3839525 1 FLC1 ECQ-B1H102JZ 0.001uF
Up-7740  Cou4 3839561 1 FLC1 ECQ-B1H222J7 0.0022ufF
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UpP-7740 Coub 3351128 1 CEC2 DRULBZZIK500 500V220pF
Up-7740 Colu 3339837 i FLC1 ECQ-VIH474d7 0O.47uF
Hp-7740 Coll-Co12 3810502 ? TCO4 ECS7 2BHS6R8(242M3302-655M
Up-7740 Chii-(hla 3300219 4 ECO4 ECEALICSATO 1eVaTur
UP-7740 Colx-Ch1ID 3320023 2 FLOL MFLS00Z-222K B0VD, 0022uF
UP-7 740 3300219 Z ECUd ECEALCSATO 1oVdiufF

UP-7 740 3820765 ) 16507 104K

UbP-7749 3300406 2 HSd 70 50Vd /JyF

Up- 240 3300228 2 LCU4 ECEALICSIOL 1AV iutyl

UbP-/ 744 3300371 1 ECO4 RCEALVSIOO 3hviogr
Up-7740 (633-0n24 3310502 2 TCO4 ECSZ3H5HSORE(242M3502-635M
uP-7740 Ch51 3439575 1 FLCL SCH-RIML0247 0,00 LuF
Up-7740 DAGU L 0950544 1 b MA423 Cathode common
Up-7744 DABU?Z 0950553 1 B MA424 Anode common
UP-7744 DABL4 0959571 1 D MA4 30

Up-7749 ppUZ2-0603 0800172 2 ) 1S2076A(1S953(3)15954)
UP-7740 Deu4d 1000383 1 201 HZ3C3 500ml 3.3V

Up-7740 D607 1000383 1 /D1 HZ3C3 500mW 3.3V

UP-7740 D616-D622 0800172 7 D 1S2076A(1S953(3)15954)
UP-7740 1601 1252752 1 OPIC HAL7082PS 2FET

UP-7740 [CouZ 1300629 1 MIC HD14052BP(MC14052RCP)
UP-7740 1C603 1252752 1 OPIC HA17082PS 2FET

UP-7740 iCovd 1253698 1 QPIC uPC 8L1C (LF 411CN)
UP-7740 [C6U5 1300629 1 MIC HDL4052BP(MC14052BCP)
UP-7740 1CoU6 1253693 1 OPIC uPC 811C (LF 411CN)
uP-7740 1cen7 1252752 1 OPIC HAL7082PS 2FET

UP-7740 1C608 1301601 1 MIC HD14538BP (MC14533BCP)
UP-7740 L601 3751129 1 CH LH5-562

UP-7740 L602-L605 3780044 4 L LF5-471K

UP-7740 Qo0l U3nldle 1 TRC  2SC372G-Y

UpP-7740 Q603 0400488 1 TRD  2SD768K with SK16B YC40B
UP-7740 Q604 0200463 1 TRB  2SB727K with SK16B,YC408B
UP-7740 Q605 0400488 1 TRD  2SD768K with SK16B YC40B
UP-7740 Q606 0200463 1 TRB  2SB727K with SK16B,YC408B
UP-7740 Q607 0400488 1 TRD 2SD768K with SK16B YC40B
UP-7740 Q608 0200463 1 TRB  2SB727K with SK16B,YC40B
UP-7740 Q610 0100241 1 TRA  2SA673AK-C(2SA876H-B-C)
UP-7740 RA601 4090831 1 RM EXB-T44-102J

UP-7740 VR601 4160809 1 TPOT GFO6P 2X0HM

UP-7740 VR602-VR606 4160667 5 TPOT GFO6P  20KOHM

UP-7740 YR603 4160827 1 TPOT GFO6P 500K0HM

UP-7740 VR609 4160854 1 TPOT RJ-6P 5MOHM
Up-7746 CNJ611 5427716 1 PCN M60-12-30-134
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
| UP-7746 1/0 CONNECTOR BD
|

UP-7/46  CNJGAO 5427716 1 PCN M60-12-30-134

UP-7746  CNPLLG 5427476 1 PCN M62-12-3039SA-1 (20)
| UP-7850 RELAY BD
|

UP-7850  CNJ585 5424256 1 NON 2-171825-4 Receptacle Male
UP-7850  CNP575 5416309 1 NCN 5195-2 HOUSING

UP-7850  CNP575 5416318 2 NCN 5194TL TERMINAL

UP-7850  CNP535 5415551 8  NCN Pin 170204-2

UP-7850  CNP585 5424265 2 NCN 2-171822-4 PLUG FEMALE
UP-7850  RLY502-RLY503 3400384 2 RY  HV Relay NKR-102G 8KV 80mA
{ UP-7851 HIGH VOLTAGE BD

UP-7851 5491361 1 CHEM HEAT SINK SHEET TO-3P2 TC30AG(F-1)
UP-7851  CNJ501 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-7851  CNJ511 5414864 1 NCN 350543-1 4p

UP-7851  CNJ515 5424024 1 NCN 171825-2 Receptacle Male
UP-7851  CNJ525 5424033 1 NCN 171825-3 Receptacle Male
UP-7851  CNJ535 5427734 1 PCN 170267-1

UP-7851  CNJ545 5427734 1 PCN 170267-1

UP-7851  CNJ555 5427681 1 PCN M60-03-30-134

UP-7851  CNJ565 5424256 1 NCN 2-171825-4  Receptacle Male
UP-7851  CNJ575 5416327 1 NCN 5273-2A

UP-7851 €500 3851146 1 CEC2 DDO5B471K500 500V470pF
UP-7851 (501 3800469 1 ECO4 ECEALHSOL0 50V1uf

UP-7851 €502 3839605 1 FLCL ECQ-BLH472J7 0.0047uF
UP-7851 €503 3801245 1 ECO4 ECEALVU 102

UP-7851  C504 3800193 1 ECO4 ECEALCS100 16V10uF

UP-7851  C505 3839757 1 FLCl ECQ-VIH104J7 0.1luF
UP-7851  C506 3800237 1 ECO4 ECEALCS221 16V220uF
UP-7851 €507 3801414 1 ECO4 ECESLEU682G 25V6800uF
UP-7851 €509 3800469 1 ECO4 ECEALHSOL0 50V1uF
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Up-7851 (€510 3839757 1 FLC1 ECQ-V1H104JZ O0.1luF
Up-7851  (Cb14 3859147 1 CEC2 10MDQ222M

UpP-7851 (515 3839605 1 FLC1 ECQ-B1H472JZ 0.0047uF
UP-7851  Cbl16 3839819 1 FLC1 ECQ-V1H3349Z 0.33uf
Up-7851  (C517-(C520 3839757 4 FLC1 ECQ-V1H104JZ O0.1luF
Up-7851 (721 3839641 1 FLC1l ECQ-B1H103JZ 0.01uF
Up-7851  (C722-C723 3810502 2 TCO4 ECSZ35HS6R8(242M3502-685M
UpP-7851 (724 3839703 1 FLC1 ECQ-VIH333JZ 0.033uf
Up-7851 (€725 3839525 1 FLC1 ECQ-B1H102JZ 0.00luF
UP-7851  D500-D502 4322528 3 D 1S2076ARE

UP-7851  D503-D504 0910008 2 DP SRIFM8 800mA 400V
UP-7851  D506-D509 4322528 4 D 1S2076ARE

UP-7851  D510-D513 1101006 4 DP  RCZ 2007A 2KV

UpP-7851 D515 0910008 1 DP SR1FM8 B800mA 400V
UpP-7851 D517 0910008 1 DP SRIFM8 800mA 400V
UP-7851  D518-D522 4322528 5 D 1S2076ARE

Up-7851  D720-D721 4322528 2 D 1S2076ARE

UP-7851 [C501 1253047 1 REG TL494CN SW REG

Up-7851 1C502 1300112 1 MIC MC14001UBCP (CD40O01UBE)
UP-7851 1C503 1300638 1 MIC HD14053BP{MC14053BCP)
UP-7851 1C504 1253109 1 OPIC uPC358C DUAL

UP-7851 1C505 1253706 1 REG HAL7806P Regulator
UP-7851 [1C506 1252449 1 REG MC7906CT

UP-7851 1C720 1253715 1 OPIC uPC812C(LF412CN)2FET
UP-7851  L501-L502 3788009 2 L LF1-101K

UpP-7851 Q500 0400568 1 TRD 2SD1271

UP-7851 Q501 0200499 1 TRB  2SB946

UP-7851 (502 0400621 1 TRD 2SD1038

UP-7851 (503 0400434 1 TRD 2SD571 L or M

UP-7851  Q504-Q506 0300596 3 TRC 2SC1345K-D(2SC1707H-C)
Up-7851 Q507 0200499 1 TRB  2SB946

UP-7851  RLY501 3430707 1 RY ~ HV Relay NKR-10Z2 8KV 80mA
UP-7851 7500 3790167 1 FBTF T-3790167 HV-DD

UP-7851  VR500 4160667 1 TPOT GFO6P 20KOHM

Up-7851  VR501 4160658 1 TPOT GFO6P 500 OHM

UpP-7851  VR720 4160685 1 TPOT GFO6P 100KOHM

UP-7851  VR721 4160613 1 TPOT GFO6P  10KOHM
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-76351 ECG/CPU BD

JP-76351 CNJ100 5427663 1 PCN M60-12-30-114P STRAIGHT
UP-76351 CNJ101 5445474 1 PCN  IL-2P-S3FP2-1

UP-76351 CNJ105 h427672 1 PCN Mb60-15-30-114P STRAIGHT
UP-76351 CNJ106 5427173 1 PCN HIF3F-40PADSA 40P
UP-76351 CNJ108 5425139 1 PCN  HKP-22MS-11BT

UP-/76351 CNJ110 5427663 1 PCN M60-12-30-114P STRAIGHT
UP-76351 CNJ157 5427743 1 PCN  HIF3F-34PA-2.54DSA
UP-76351 CNJ303 5427672 1 PCN M60-15-30-114P STRAIGHT
UP-76351 CNJ355 5427636 1 PCN M60-03-30-114P STRAIGHT
UrP-76351 (100 4317525 1 CEC1 TP D55YBVIH 104Z 5-W
UP-76351 (C103-C109 4317525 7 CEC1 TP D55YBVIH 1047 5-W
UP-76351 (11l 4317525 1 CEC1 TP D55Y5VIH 1047 5-W
UrP-76351 Cl12 3820768 1 FLC1 454M6302 104K

Up-76351 C113 4317525 1 CEC1 TP D55Y5VIH 1047 5-U
UP-76351 (120 3800469 1 ECO4 ECEALHSO10 50V1uf
UP-76351 (121 3839873 1 FLC1 ECQ-V1H105JZ 1.0uF
UP-76351 (122 4315304 1 FLC1 ECQ-V 1H 104J7Z3 (0.luF)
UP-76351 (123 3800469 1 EC04 ECEALHSOL0 50VI1uF
UP-76351 (124 4315082 1 FLC1 ECQ-B 1H 222J7Z3 0.0022uF
UP-76351 (C125-C126 3839793 2 FLC1 ECQ-VIH224d7 0.22uf
UpP-76351 Cl27 3800469 1 EC04 ECEALHS010 50VI1uF
UpP-76351 (128 4315206 1 FLC1 ECQ-B 1H 223JZ3 0.022uF
Up-76351 (129 4317623 1 CEC2 DD05-989B 331K500 (330pF)
UP-76351 (130 4317614 1 CEC2 DD05-989B 221K500 (220pF)
UpP-76351 Cl51 3851066 1 CEC2 DD05SL220K500 500V22pF
UpP-76351 (152 3890353 1 ECR-GAO35M11-35pF
UP-76351 (153 3839837 1 FLC1 ECQ-VIH474J7 0.47uF
UP-76351 (€201-C206 4315304 6 FLCL ECQ-V 1H 104J7Z3 (0.1luF)
Up-76351 (€207-C210 4315162 4 FLC1 ECQ-B 1H 103JZ3 0.01luF
UP-76351 (C211-C220 4315304 10 FLC1 ECQ-V 1H 104473 (0.1luF)
UP-76351 (€230 4315046 1 FLC1 ECQ-B 1H 102JZ3 0.001uF
UP-76351 (€231 3839525 1 FLCl ECQ-B1H102JZ 0.00luF
UP-76351 (232 3800371 1 ECO4 ECEALVS100 35V10uF
UP-76351 (233 4315046 1 FLC1 ECQ-B 1H 102073 0.00luF
UP-76351 (234 4315162 1 FLC1 ECQ-B 1H 103JZ3 0.0luF
UP-76351 (241-C242 4315046 2 FLC1 £CQ-B 1H 102JZ3 0.001uF
UP-76351 (243 3800371 1 ECO4 ECEAL1VS100 35V10QuF
UP-76351 C250-C251 3839873 2 FLC1 ECQ-V1H105JZ 1.0uF
Up-76351 (252 4315269 1 FLC1 ECQ-V 1H 473JZ3 (0.047uF)
UP-76351 (€253 4317641 1 CEC2 DD06-999B 631K500 (680pF)
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UbP-76351 (€244 33244061 1 MPC ECQ-VIH 154d7 50V 0,15uF

UP-76351 (255 4315304 ] FLCL EC -V oiH 104973 (0.1uF)

UP-7u3sd1  (dbo 1319162 i FLCL ECQ-8 1H 103J/73 0,01uF

UP-70351 Ceb/-2/d 4315304 1 FLCI ECQ VoLH 164d73 (0.1uF)

UP-76351 C271-C7277 3300219 2 ECU4 ECEALCSS70 16VdaTur
P-76351 (274 3339373 1 FLC! ECG-ViIHIONIZ L, 0uF

dP /6351 L2, 3839793 1 FLCL ECQ-VIHZ2Z4J7Z  0.22uF

UP-76351 4315269 ] FLCOL ECQ-V IH 473d75 (0, ud/ufF)

UP-76351 o4 4315046 4 FLCL ECQ-B 1d 102473 0.001ul

UP-T7h3n1 T4 3339819 ! FLCL ECQ-VIHGZ4JZ O, s3uF

Up-7e3bl  C300 4315162 ! FLCL ECQ-8 IH 103072 0,01uF

UP-76351  C307 3800371 1 ECO4 LCEALVSLUO 35Viduf

UP-76351 CJO@— 310 3800371 Z ECO4 ECEALVSION 35ViOuF

UP-76351 (31 4315040 1 FLCL ECQ-B IH 102J73 0,001uF

UP-76351 9211 4315287 1 FLCL £CQ-V 1H 683473 (0.068uF)

JP-7b3b1  C351-C352 4315162 2 FLCL ECQ-B LH 103JZ3 0.01lufF

UP-76351 (3h2 3839873 1 FLCl ECQ-VIH1OG5JZ 1.0ufF

UP-76351 C3bd 4315046 1 FLC1 ECQ-B 1H 102J73 0.,001uF

UP-76351 C3bHH-C350 38300371 2 ECO4 ECEALVS1IO00 35V10uF

UP-76351 (401 4317614 1 CECZ DD05-989B 221K500 (220pF)

UP-76351 (C402-C4U7 4317525 6 CEC1 TP Db55YHVIH 1047 5-U

UP-76351 DALOL 0950571 1 D MA430

UP-76351 DALO2 0800582 1 D Diode Array DAN 401

UP-76351 DALO3 0300573 1 D Diode Array DAP 401

UP-76351 DAlo4 0800582 1 D Diode Array DAN 401

UP-76351 DALOL 0800573 1 D Ulode Array DAP 401

UP-76351 DAZ31 0800573 1 D Diode Array DAP 401

UP-76351 DA237 0800582 1 D Diode Array DAN 401

UP-76351 DA233 0800573 1 D Diode Array DAP 401

UP-76351 D100-D106 4322528 7 D 1S2076ARE

UP-76351 D151-D1b3 4322523 3 D 1S2076ARE

UP-76351 D201-D216 0800564 16 D 1558237

UP-76351 D217-D218 4322528 2 D 1S2076ARE

UP-76351 D219 0800564 1 D 158237

UP-76351 D220-D225 4322528 6 D 1S2076ARE

UP-76351 D230-D231 4322528 2 D 1S2076ARE

UP-76351 D232 0800092 1 D 0A91(1S1005)

UP-76351 D241-D242 4322528 2 D 1S2076ARE

UP-76351 D253-D259 4322528 7 D 1S2076ARE

UP-76351 D301-D302 4322528 2 D 1S2076ARE

UP-76351 D303-D304 4327612 2 ZD2 HZ9CIRE (8.9-9.3V)

UP-76351 D305-D314 0800644 10 D 1SV126

UP-76351 D351-D354 4322528 4 D 1S2076ARE
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UP-76351 D355-0356 4327612 2 D2 HZY9CIRE (8.9-9.3V)
UP-76351 D357-D353 4322523 2 D 1S2076ARE

UP-76351 D401 4322528 1 D 1S2076ARE

UP-76351 GA351 2100335 1 GA  B1CY0 (90V)

UP-76351  1CS103 5422846 1 SOKT IC SOCKET DL-2-28A (01}
UP-76351 1CS10/ 5601279 1 SOKT 208-93-764 64P1C SOCKET
UpP-763551 15201 5601279 1 SOKT 208-93-764 64PIC SOCKET
Up-76351 [CS203 5422846 1 SOKT IC SOCKET DL-2-28A (01)
Up-76351 1CS40b 5601279 1 SOKT 208-93-764 64P1C SOCKET
Up-76351 1C101 1205786 1 CPU  uPD71055C (82C55A-2)
UyP-76351 1Cl02 1302859 1 CPU uPDB279C-2

ypP-76351 1C104 1302984 1 MIC uPD74HC138C(HD74HC138P)
UP-76351 IClUS 1253403 1 AIC TL7700C

UP-76351 1IC106 1303528 1 MIC uPD74HC123C(HD74HC123P)
UpP-76351 1€107 1205768 1 CPU HD63BO3XP

UP-76351 IC108 1303074 1 MIC uPD74HCA040C (HD74HC4040P
UP-76351 1C109 1302948 1 MIC uPD74HCO8C(HD74HCO8P)
Up-76351 IC110 1302975 1 MIC HD74HC32P(uPD74HC32C)
UP-76351 IC1l12 1203752 1 TIC SN74LS365

UP-76351 1IC114 1252752 1 OPIC HA17082PS 2FET

UP-76351 ICl15 1302948 1 MIC uPD74HCO8C(HD74HCOBP)
UpP-76351 1C116 1302912 1 MIC HD74HCOOP(uPD74HCOOC)
UP-76351 IC151 1303662 1 CPU MSM6242 RS

Up-76351 1C201 1205768 1 CPU HD63BO3XP

UP-76351 1C€202 1253501 1 ADIC uPD-7004C8CHIO0BITA/D
UP-76351 1C204 1206473 1 CPU MB84256-10LP-G

UP-76351 1C205 1303065 1 MIC HD74HC245P(uPD74HCZ245C)
UP-76351 1C206-1C207 1303056 2 MIC HD74HC244P(uPD74HC244C)
UP-76351 1C208 1302912 1 MIC HD74HCOOP(uPD74HCOOC)
UP-76351 1C209 1302939 1 MIC HD74HCO4P(uPD74HCOAC)
UP-76351 1C230 1300629 1 MIC HD14052BP(MC14052BCP)
UpP-76351 1C250 1300629 1 MIC HD14052BP(MC14052BCP)
UP-76351 1C251 1601875 1 MD  NP20148B

UP-76351 1C252 1300611 1 MIC HD14051BP(MC14051BCP)
UP-76351 1C253 1300638 1 MIC HD14053BP(MC14053BCP)
UP-76351 1C254-1C255 1253118 2 OPIC uPC324C QUAD

UP-76351 1C256 1253715 1 OPIC uPC812C(LF412CN)2FET
UP-76351 1C257 1300638 1 MIC HD14053BP(MC14053BCP)
UP-76351 1C253 1252084 1 OPIC TLO72CP

UP-76351 1C301-1C302 1252084 2 OPIC TLO72CP

UP-76351 1C303-1C305 1300611 3 MIC HD14051BP(MC14051BCP)
UP-76351 IC3U6 1253724 1 OPIC uPC4570C

UP-76351 [C307 1251165 1 OPIC uPC1458C
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UP-76351 1C308 1251904 1 AIC MB4204 (uPC339C)
UP-76351 1C309 1300629 1 MIC HD14052BP(MC14052BCP)
UP-76351 1C351 1252084 1 OPIC TLO72CP

UP-76351 1352 1300629 1 MIC HD14052BP(MC14052BCP)
UP-76351 1C401-1C402 1303056 2 MIC HD74HC244P (uPD74HC244C)
UP-76351 1C403 1303065 1 MIC HD74HC245P(uPD74HC245C)
UP-76351 €404 1204902 1 CPU  HM6264LP-15(uPD4364C-15L
UP-76351 1C406 1251174 1 ADIC uPC624C (DAC-08CQ)
UP-76351 1408 1300522 1 MIC HD14042BP (MC14042BCP)
UP-76351 1C409 1303546 1 MIC HD74HC151P (uPD74HC151C)
UP-76351 [C410 1303074 1 MIC uPD74HC4040C (HD74HCA040P
UP-76351 1C411 1302921 1 MIC uPD74HCO2C(HD74HCO2P)
UP-76351 1C412 1303412 1 MIC SN74HCO3N(uPD74HCO3C)
UP-76351 PC301 0600254 1 TRP  PC837

UP-76351 PC302 1704345 1 TRP  PC817 PHOTOCOUPLER
UrP-76351 (230-Q231 4335069 2 TRC 2SC1213AKDTZ

UP-76351 Q240-Q241 4335069 2 TRC 2SC1213AKDTZ

UP-76351 (250 4330038 1 TRA  2SA495GTM-Y,TPEZ
UP-76351 Q251 4335069 1 TRC 2SC1213AKDTZ

UP-76351 RA100 4090582 1 RM  EXB-P84-103J

UP-76351 RA101 4090813 1 RM  EXB-P88-103J

UP-76351 RA102-RA103 4090582 2 RM  EXB-P84-103J

UP-76351 RA104 4090813 1 RM  EXB-P88-103J

UP-76351 RAlU05-RA106 4091153 2 RM  EXB-T44-101J

UP-76351 RAZ201-RA202 4092624 2 RM  EXB-T44-472J 4.7 KOHM
UP-76351 RA203 4090822 1 RM  EXB-P88-472J

UP-76351 RA204 4090787 1 RM  EXB-P83-104J

UP-76351 RAZ206 4090813 1 RM  EXB-P88-103J

UP-76351 RA230 4091884 1 RM  EXB-P84-472J

UP-76351 RA301 4093338 1 RM  CMR-042B 20.0K OHM
UP-76351 RA302 4093347 1 RM  CMR-042A 30.1K OHM
UP-76351 RA303 4090689 1 RM  EXB-P84-473J

UP-76351 RA304 4093356 1 RM  EXB-F8V-154J

UP-76351 RA305-RA306 4091572 2 RM  EXB-T44-103J

UP-76351 RA401 4090813 1 RM  EXB-P88-103J

UP-76351 SW100 3352168 1 SW  DSS 104

UP-76351 SW102 3350838 1 DSW DSS102

UP-76351 T301 3772285 1 PLTF EP17 50KHZ SIG Yellow
UP-76351 T302 3772267 1 PLTF EP17 50KHZ DC-DC Red
UP-76351 T351 3772258 1 PLTF EP13 50KHZ SIG Yellow
UP-76351 T3b2 3772276 1 PLTF EP13 50KHZ DC-DC Red
UP-76351 VR101 4160685 1 TPOT GFO6P 100KOHM

UP-76351 VR251 4160596 1 TPOT GFO6P  1KOHM
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
UP-76351 VRZ52 4160667 1 TPOT GFO6P  20KOHM
UP-76351 VR253 4160827 1 TPOT GFO6P 500K0OHM
UP-76351 VR254 4160667 1 TPOT GFO6P  20KOHM
UP-76351 VR255 4160604 1 TPOT GFO6P  5KOHM
ypP-76351 X100 1750927 1 XTAL TD308C(XCO-B)8MHZ
UP-76351 X151 1702597 1 XTAL KF38G 32.768KHZ
UP-76351 D250 1253519 1 REG LT1009CZ 2.5VREF
UP-76351 D251 1090329 1 b2 HZ6Cl 6V

UP-76391 VR AND CONNECTOR BD
UP-76391 5350531 1 CCN2 HR16-17RA-6S 6P FEMALE
UP-76391 CNP303 5427966 1 PCN CABLE TEC ECG M62-15
UP-76392 VR AND CONNECTOR B8D
Up-76392 5395108 1 CCN2 XZ-123R (8S)
UP-76392 CNP303 5427966 1 PCN CABLE TEC ECG M62-15
UP-76393 VR AND CONNECTOR BD
UpP-76393 5395108 1 CCN2 XZ-123R (8S)
UP-76393 CNP303 5427966 1 PCN CABLE TEC ECG M62-15
UP-76396 VR AND CONNECTOR BD
UP-76396 5395108 1 CCN2 XZ-123R (8S)
UP-76396 CNP303 5427966 1 PCN CABLE TEC ECG M62-15

TEC7100/7200/7300.01
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ASSY CKT NO, PART NO. Q'Ty DESCRIPTION
UP-76397 VR AND CONNECTOR BD
Up-76397 5395108 1 CCN2 XZ-123R (8S)
UP-76397 CNP3U3 5427966 1 PCN  CABLE TEC ECG Mb2-1b
2 UP-76398 VR AND CONNECTOR BD
UP-763958 5395108 1 CCN2 XZ-123R (8S)

UP-76393 CNP3U3 5427966 1 PCN  CABLE TEC ECG M62-15

WS-701X RECORDER CHASSIS PARTS

WS-701X 1600236 1 TRP NJL5142EL-A

WS-701X 1800063 1 HEAD EUX-C18ABHCOL

WS-701X 3280111 2 SW SS-5G6LZ

WS-701X 4700593 1 SP EFB-VH36A Piezo speaker
WS-701X 4790673 1 TD  MAGNETIC SENSOR FP-2R-02
WS-701X 4310447 1 DCMO EN35-HL1O07NIB (24V)
WS-701X 5424024 1 NCN 171825-2 Receptacle Male
WS-701X  CNP/OO 5427511 1 PCN M62-15-3034SA (30)
WS-701X  CNP/10 5552697 1 PCN HKP20FSO2-10BT(15)

{ WS-702X RECORDER CHASSIS PARTS

WS-702X 0600236 1 TRP NJL5142EL-A

WS-702X 1800063 1 HEAD EUX-C18A8HCOL

WS-702X 3280111 2 Sk SS-5GL2

WS-702X 4700593 1 SP EFB-VH36A Piezo speaker
WS-702X 4810447 1 DCMO EN35-HIO7N1B (24V)
WS-702X 5424024 1 NCN 171825-2 Receptacle Male
WS-702X  CNP61/ 5427306 1 PCN  M62-03-3036SA (10
WS-702X  CNP7Q0 5427511 1 PCN M62-15-3034SA (30}
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
WS-702X  CNP710 5552697 1 PCN HKP20FS02-10BT(15)
WS-702X 4740986 1 TD  ROTARY ENCODER 200P/R

|

YZ-000G8 CHASSIS PARTS-2

YZ-
YZ-

0u0GS 3853331
000G8 4840343

o HV Capacitor IA5040AD
FAMO MD516B-12-Q2

YZ-001G0 CHASSIS PARTS-2

YZ-
YZ-

001GO 4840343
001GO0 (550 3853429

FAMO MD516B-12-Q2
C HV Capacitor NKC5040A

YZ-001G1 CHASSIS PARTS-2Z

YZ-
YZ-

001G1 3853429
001Gl 4840343

C HV Capacitor NKC5040A
FAMO MD516B-12-Q2

YZ-001G2 CHASSIS PARTS-2

YZ-

001G2 (550 3853429

TEC7100/7200/7300,01

C HV Capacitor NKC5040A
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
YZ-001G3 CHASSIS PARTS-2
YZ-001G3 4840343 1 FAMO MD516B-12-Q2
YZ-001G3 (€550 3853429 1 C HV Capacitor NKC5040A
YZ-001G4 CHASSIS PARTS-2
YZ-001G4 3853331 1 C HV Capacitor I[A5040AD
YZ-001G4 4840343 1 FAMO MD516B-12-Q2
YZ-001G5 CHASSIS PARTS-2
YZ-001G5 3853429 1 C HV Capacitor NKC5040A
YZ-001G5 4840343 1 FAMO MD5168-12-Q2
YZ-001G6 CHASSIS PARTS-2
YZ-001G6 4840343 1 FAMO MD516B-12-Q2
YZ-001G6 (€550 3853429 1 C HV Capacitor NKC5040A
YZ-001G8 CHASSIS PARTS-2
YZ-001G3 4840343 1 FAMO MD516B-12-Q2
YZ-001G8 (€550 3853429 1 C HV Capacitor NKC5040A

8.36
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
YZ-002G1 CHASSIS PARTS-2
YZ-002G1 3853331 1 C HV Capacitor IA5040AD
YZ-002G1 4840343 1 FAMO MD516B-12-Q2
YZ-002G1 5501084 1 CORD V1.,25-4 (250) Black
YZ-002G1 CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G1 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002Gl CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-002G3 CHASSIS PARTS-2
YZ-002G3 4840343 1 FAMO MD516B-12-Q2
YZ-002G3 C550 3853429 1 C HV Capacitor NKC5040A
YZ-0026G3 5501084 1 CORD V1.25-4 (250) Black
YZ-002G3 CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G3 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G3 CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-002G4 CHASSIS PARTS-2
YZ-002G4 5501084 1 CORD V1.25-4 (250) Black
YZ-002G4 CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G4 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G4 CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-002G5 CHASSIS PARTS-2
YZ-002G5 (550 3853429 1 C HV Capacitor NKC5040A
YZ-002G5 5501084 1 CORD V1.25-4 (250) Black
YZ-002G5 CNPOb57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G5 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G5 CNPb552 5500851 1 CORD HV Cable 201328-1(210) White

TEC7100/7200/7300.01
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ASSY CKT NO. PART NO. Q'Ty DESCRIPTION
YZ-002G6 CHASSIS PARTS-2
YZ-002G6 4840343 1 FAMO MD516B-12-Q2
YZ-002G6 (550 3353429 1 C HV Capacitor NKC5040A
YZ-002G6 5501084 1 CORD V1.25-4 (250) Black
YZ-002G6 CNPUb57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G6 CNP551 5500824 1 CORD HV Cable 201323-1(210) Red
YZ-002G6 CNP552 5500851 CORD HV Cable 201328-1(210) White
YZ-002G7 CHASSIS PARTS-2
YZ-002G7 3853331 1 C HV Capacitor [A5040AD
YZ-002G7 4840343 1 FAMO MD516B-12-Q2
YZ-002G7 5501084 1 CORD V1.25-4 (250) Black
YZ-002G7 CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G7 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G7 CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-002G8 CHASSIS PARTS-2
YZ-002G8 4840343 1 FAMO MD516B-12-Q2
YZ-002G8 (550 3853429 1 C HV Capacitor NKC5040A
YZ-002G8 5501084 1 CORD V1.,25-4 (250) Black
YZ-002G8 CNP0O57 5500958 1 CORD 350037-2 with HKP({13)
YZ-002G8 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G8 CNP552 5500851 1 CORD HV Cable 201328-1(210) White

8.38
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ASSY CKT NO. PART NO. Q'TY DESCRIPTION
YZ-002G9 CHASSIS PARTS-2
YZ-002G9 3853429 1 C HV Capacitor NKC5040A
YZ-002G9 4840343 1 FAMO MD5168-12-Q2
YZ-002G9 5501084 1 CORD V1.25-4 (250) Black
YZ-002GY9 CNPOb57 5500958 1 CORD 350037-2 with HKP(13)
YZ-002G9 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-002G9 CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-003Gl CHASSIS PARTS-2
YZ-003G1 4840343 1 FAMO MD516B-12-Q2
YZ-003G1 (550 3853429 1 C HV Capacitor NKC5040A
YZ-003G1 5501084 1 CORD V1.25-4 (250) Black
YZ-003Gl CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-003Gl1 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-003G1l CNP552 5500851 1 CORD HV Cable 201328-1(210) White
YZ-003G4 CHASSIS PARTS-2
YZ-003G4 3853429 1 C HV Capacitor NKC5040A
YZ-003G4 4840343 1 FAMO MD516B-12-Q2
YZ-003G4 5501084 1 CORD V1.25-4 (250) Black
YZ-003G4 CNPO57 5500958 1 CORD 350037-2 with HKP(13)
YZ-003G4 CNP551 5500824 1 CORD HV Cable 201328-1(210) Red
YZ-003G4 CNP552 5500851 1 CORD HV cable 201328-1(210) White

TEC7100/7200/7300.01
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CD4046BE ................... 9.1 NJL5142EL-A  ................ 9.7

CD4051BE  ....... ...l 9.1 NP2014B ..................... 9.7
CD4052BE  ........... .. ... 9.1 PC827 ... 9.7
CD4053BE  ........ ... ..ol 9.1 PC817 ... o 9.7
HA17082PS .................. 9.2 PC837 ... 9.7
HA17723 ... ..o 9.2 SNT4HCO3N .................. 9.7
HA17741PS  .................. 9.2 SN7T4LS07T ......... .. ... 9.7
HA178MO5 ...t 9.2 SNT74LS365 ................... 9.8
HA17806P .................... 9.2 SWC-01 ...t 9.8
HA17812P .................... 9.2 TLOT2CP ... 9.9
HD14042BP .................. 9.2 TL494CN ... ... ... 9.9
HD14538BP .................. 9.3 TL7700C ... ... 9.9
HD63BO3XP ............... ... 9.3 pPA2004C-10 ................. 9.9
HD637B0O1X0 ................. 9.15 pPC1458C ... ... ... 9.10
HD74HCOOP .................. 9.4 pPC324C ........ ... ... 9.10
HD74HCO4P .................. 9.4 pPC358C ... ...l 9.10
HD74HC151P ................ 9.4 pPC393C ... .. ...l 9.10
HD74HC244P ................ 9.4 pPC4570C ...l 9.10
HD7411C245P  ................ 9.5 pPC624C ... ... 9.10
HD74HC32P .................. 9.5 pPC811C ... ... ... .. ... 9.11
HM6264LP-15 ................ 9.5 pPC812C ....... ... ...l 9.11
MB4204 ... 9.6 pPD7004C ...l 9.11
MC14001BCP ................ 9.6 pPD71055C ... ...l 9.12
MC14001UBCP ............... 9.6 pPD74HCO8C ................ 9.12
MC14011BCP ................ 9.6 pPD74HC123C ... ... .o 9.12
MCT78LOSCP ... 9.6 pPD74HC138C ............... 9.13
MC7906CT ................... 9.6 pPD74HC4040  .............. 9.13
MSM6242RS .................. 9.6 pPD8279C-2 ....... .. ... 9.14

TEC7100/7200.01 9C.1




9. ICDATA

CD4046BE i’ ——————————————— 1
Self Bias Phase
Phase-Locked Loop PCAn 1801 “Circuit Comparstor 1 »—:——oz PClout
I Phase ~t—o13 PC20,¢
PCB;, 30 : o] Comparator 2 H—01 PCPou
| H—04 vCOsut
VCOjn 90O | Volitege L1 S11 R
i C(Jon:ol:od { 12 R2
scillator
Vpp = Pin 16 | | (vCo) ._1_05 Clp
Vgg = Pin 8 | —Lol 7 Clg
' _.r‘:_—-'] |
inh 505 Source Follower I 10 SFgut
L Vgg O— ﬂ | O15 Zensr
CD4051BE CD4052BE CD4053BLE

4-Channel Analog
Multiplexer/ Demultiplexer

8-Channel Analog
Multiplexer / Demultiplexer

2-Channel Analog
Multiplexer/ Demultiplexer

6 O——4{lInhibit 6 O—Inhibit 6 O—Inhibit
110—A Controls < 100— A 11 0—A X014
Controls Controls
100—{B 90—{8 X +——013 100—8
9 0—{c 120—{ %0 9 0—jC
130—{x0 140—{x1 12 0~—{ X0 y—0 15 Commons
Commons Out/in
140—4x1 3 150—(Xx2 Out/in 130—X1
150—{x2 Comumon  Switches J 110——X3 Switches J 20—Y0
Switches J 120—{X3 Out’ln In/Qut 10—{vo 1n/Out 10 1
1n/Out 1o—{x4 50— v1 Y03 50— 20 2—o0a
5 O—1X5 20—{v2 30— 21
20—x6 40—Y3
40—{x7
Vpp = Pin 16 Vop = Pin 16 Vpp - Pin 16
Vgg = Pin 8 Vgg = Pin 8 Vgg = Pin 8
Vgg = Pin 7 Vgg = Pin7 Veg = Pin 7
Note: Control Inputs referenced to Vgg, Analog inputs and Outputs reference to VEE. VEE Must be < Vgg.
TRUTH TABLE
Control Inputs
Select ON Switches
Inhibit{C* B A IMC140518| MC140528B MC14053B
Q 0 0O X0 YO X0 |zZ0 YO X0
(o] 0O 0 1. X1 Y1 X1 120 YO X1
o] 0O 1t 0 X2 Y2 X2 120 Y1 XO
0 o 1 1 X3 Y3 X3 120 Y1 x1
0 ¥ 0 0 X4 Z1 YO XO
0 1.0 1 X5 Z1 YO X1
0 11 0 X6 21 Y1 XoO
0 1 1 1 X7 21 Y1 xi
1 x x x None None None
*Not applicable for MT 14052
x = Don't Care
TEC-7100/7200.01 9.1




9. ICDATA

[TA17082PS HHA17723
OP-Amp Voltage Regulator
./
O mp
arra oY E] CURRENT LIMIT E A'-] e
a7 ,A S R AT LR st [fﬂ Ik
a0l /& ] b = -
VAN b S e
r I ES RN E: :-;j
) - ]
[ .
HAL7741PS HA178MO5
OP-AMP HA17806P
11A17812P
Voltage Regulator
Offset
Nulsf3 - EN'C'
Vit [z 7] Vee
Viatii[3 -a()ulpu!
. =10
V“[—T 12 NulSIc‘ PIN 1. INPUT
2 GROUND
3 outeut
HD14042BP
LOGIC DIAGRAM
Latch s —las N S
2 =)o as 15 . Dc?~—{> | } Qo
ac—ao 03 16 Clocx C .
4 3 00 D2 13 Polarity > Qo
5 ] Ciock 02;:) 12
6 - Polarity Q2= 1 C E—
701 Q1= 10 o8 Latch 150 a
8 (] Vss 61:_4 9 H;H a1
TRUTH TABLE %75 D Laten Qe
CLOCK | POLARITY | @ ¢ l— 5 a2
j_ ° D"“’h Vop = Pin 16 "
Latc = Pin
L_L : Dats YesTrne 53?4—{/\ Latch a3
Latch
“{ ‘ —%o:

9.2
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9. ICDATA

HD14538BP

Monostable
Multivibrator

Vou ©

<

iy
-

g
Q
L. SIS A SN
‘ H |

Cx Ry
Voo
= 1 2
T ———0%
3]
A0— 4
u 3
TR S
S O————
Cx Ry
5 N v
| o6 (10} bo
: il
=150 14

—_—

Ry and Cyx are external components

Vpp = Pin 16
Vgs = Pin 8, Pin1, Pin15

HD63B03XP
CPU

Ao
An
Az

5 Az

Ass

Y Ars

Vee

RES
31
NM)

FEER
Pao(Tinn} EReL
P21{Tout1} P
P22(SCLK) =
P2a(Rx) byl
P24(Tx) s
Pas(Tout2) oa
P28(Tout3)
ParTeuxl
—— 0o
= D,
2
- g 0,
E |
£ 3 o,
2 Os
3
Q [0
——0,
- -
Q <
i  ——
" R L—- Ag
3 3 A
~ g 2
] e - A
€ 3 )
- @ A
T T z N
el
P— 3 kel A
a1 2 4
Pso(TRCH) | 31 A,
P51 (TATL) i ‘é‘
Ps2(MR) < —
Pl FATT) ° ‘ —
Paa € g A
Pss a Ao
Py) | @ Ay
L r g A
| g
§ A
Pag =1 <L A
Pgy =1 —J
=t 1
Poy——— © a
Po— & | ¢
Pyy —— S RAM
Pas ——— 192 Byte
Pe:

TEC-7100/7200.01
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. ICDATA

HD74HCO0P
2-Input NAND Gates

V. 48 4A 4y 3A 3y
wl jnt [ul [u —L_J_W ie
| (_J [ i f_} |

HD74HC04P
Inverters

oipinininin

NS

N

’ } “ ’
; = ) ﬁ “1 "1 [‘1 7
D uﬁ;ﬁ' ] L]
TA 8 Y 2A 28 2Y GND LEEENR A R
HD74HC151P
Multiplexers
DATA INPUTS DATA SELECT
FUNCTION TABLE V. 4 5 6 7 A 8 C
INPUTS OUTPUTS —mwidws] Jwl ju3] Juzf In] jw LI
SELECT | STROBE

Y w
cC 8 A s J ] r ’
X X X H L H D¢ DS 06 07 %
L oL L L oo Do
L L H L D1 D1 03 c
L H L L D2 D2
L H H L 03 ET:} jo2d D1 00 Y w S
H L L L D4 D4
H L H L D5 Db I I [ l T
H O H L L D6 D6 1 AnEinl 5 ] I2mE i
H H H L D7 D7 2 1 [ 7 W , STROBE GND

H = high leval, L = low lavel, X = irrelevant

HD74HC244P

Buffers/ Line Drivers/
Line Receivers

9.4 TEC-7100/7200.01




9. ICDATA

HD74HC245P enase
. oo vcc B 82 B3 B4 BS 86 B? 1]
Bus Tranceivers 20l (el el (w1l el s »—m»—l' 2 »—J‘—‘L
™ '—TJ rj ] \
FUNCTION TABLE ‘ \ i J:_ ! | ﬁ ‘ | ; ‘ ! L 1:\!
b ! ! Nz
cnapLe DIRECTION “ | ‘LV !l . lﬁ ; Ij ; lﬁ MV 57 }V
ENAB CONTROL | OPERATION A !TZQWZ\A“[A bYAV L
DIR N : o\ | /= [ = i = A’U |
L L B data to A bus 1 J 1 ! ) T_J (0—‘
L A data to B bus u1 ) T—J i—‘ i
- rorenen piipEaE D Ualiata Dl
o= . | - . DiR Al A2 A3 Al A5 Ab A7 AR GND
nigh ievel, L 1ow ievel X irrelevant
HD74HC32P vee a8 s o @ v
1 n »

2-Input OR Gates

&

3

5

A 18 1Y 2A 28 2Y GNO
1IM6264LP-15
8192-word X 8-Bit RAM o 0—?
Ac O—— | | —0 oo
. o ! Row . Memory Matrix ——0 GND
v Decader | o 256 %25
|
Ar il
\C E: Al O—m—ri L—[J}
Az l: T
y L = T
A“ % ve T :F Colum 10
I input -
A [: i S [;:m Column Decoaer
W e I Contze! f
" II I S~ _“ |
At [: {Ur O e ‘ -
s ] *. 3 % a S : !
A E L. | 1
o
E
m
11

p
F4

TEC-7100/7200.01

9.5




9. ICDATA

MB4204

Comparator

MCI14001BCP
MC14001UBCP
2-Input NOR Gute

MC14011BCP
2-Input NAND Gate

Voltage Regulator

Pin 1 Outut

Voltage Regulator

Pin 1 Ground

m

O 2 [0

amooOmT

2. Grounag 2. input
3 input 3. Qutput
(Heatsink surface !
connected to Pin2)
XT
i
32768k Hz VT

S)

Cr

Hi ! Huo

" . L] ' T
ouTPUT BT N/ —JiJ ouTPUT C 1 o ’)
OUTPUT A [ 1 OUTPUT D ) e Rt
V- E_A &E GND V) 5_&’—\»__‘ _{[—D_A
A —INPUT Ej } Liﬁ] D ~INPUT f—t_~ i —
A ~INPUT [ | i D —INPUT : oo T e
B —INPUT EqA 3 ¢ ~vpPUT = B
B +INPUT (== —=13) C —INPUT e e—
MC78L0O5CP MC7906CT MSM6242RS

Realtime Clock

sTo. p [T E Voo
e 7] My
ALE [3] [16] xv
e [1] [17] cs

A 5] [14] Do

a2 5] [13] D1

A [T 1'2] 0s
?EE 1] os
anp [9] [0] wr

1
MO 1 MO Y

%ﬂ

Cr

E(;GSTDP

9.6
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9. ICDATA

NJL5142EL-A NP2014B

Photo Reflector

50/60 Notch Filter

SONOL l
0@ ee | o

PC-827 PC817 PC837
Photocoupler Photocoupler Photocoupler
[ [ [0 [ 5] i [ [ [5] [¥] [1
S VS NV
D // D /) )/ 7/ 1/
el e e e e
Ul Tz ul 2] e 1] JDRBREROROED)
SN74HCO3N SN74LS07
2-Input NAND Gates Buffers/ Drivers
“bmmﬁ%r‘py NN IL|>ﬂ

;1 il

;\,—D‘j |
e el

1 ”JLUL“LILJ

1A 8 Y 2A 28 2y GND

GND

TEC-7100/7200.01 9.7




9. ICDATA

SN74LS365
Bus Drivers

SWC-01

Switching Regulator Contoroller
{24

pPC494G is connectecd to [II -~ .

Voo @

Ref Out @_ Reference l Low Voluage

Regulator

Dead Tim-
COMPARTOR

Dead Time @ -

ntrol
Co NON

INV INV REF OUTPUT
INPUT INPUT QUT CONTROL Y. C? E2 El

COMFARATOR [s] fis] o] [13] fre] ] [uo] [o

Non Inv. Input o
Inv. Input (2

Non Inv. Input (16

Inv. Input

Feed- Back (3

Blockdiagram of pPC494G.

NON INV FEED- DEAD- Gy R, GND Q1
INV. INPUT BACK TIXE
INPUT CONTROL

9.8 TEC-7100/7200.01




9. ICDATA

TLO72CP
OP Amp

v‘(L

INVUINE

NON INV
INpPUT

TL494CN

PWM Switching
Regulator Controller

NON
NV NV REF yTP
INPUT INPUT OUT rgmum\/cc €2 B8 3]

ll ‘blHl .%l U0 9

QuUTPUT
CONTROL
i3

e a
) 0SCl
cr (5 SCIL

PULSE-STEERING
oeap O 1V
THME —|}—|

FLIP-FLOP
4) coNTROL

€RAOR AMPUIFIERS |

NONINVEATING (U}
INPUT PwWM

INVERTING (D) COMPARATOR

INPUT
NONtNVERTING 16!

r—vec {12

EFERENCE
RecuLator | TEF OUT (1)

GND (7)
INVERTING {15}
FEEDBACKﬂ
NON iNv FEED pgaD €t AT GNOD (3
INV mPuTBACK TIME
INPU CONTROL
TL7700C
Voltage Monitor
(5]
+ Vs 500mViyp ‘TFEZE—NC_U e Fesm
VOLTAGE
GND &

Ct

TEC-7100/7200.01
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9. ICDATA

nPA2004C pPC1458C pPC271C
Transister Array ppPC324C Comparator
OP Amp
0, 0: 0, 0. 05 05 Or SK N }EMH .
fe] [i3] [l [3l fial fi] I@ ﬁg -1 A A -
{f * ; *A‘IE*;} R N mn GND E. ~ E] Ve
0 O Wl Bl U Y P } v
TPV g N
0 Lzlj ERORORE G_] 8 s BIERIE LT3l — BALANCE
‘ LT 2 OBE
L I s Lo Is ke I GND W C STR 3
1, [T v- [4 [5] BALANCE
1 Input(Base) ‘FJ - 1 7L
0 : Ouput(Collector) N B
GND(Common Emitter) out ﬁ - - {Ejour
uPC358C pPC393C pPC4570C
OP Amp Comparator OP Amp
Ao
OUT A [ﬂl—] ~ 8 v ouT. [ 8] v
A NeeT 7 7] OUT B 1 2 7] ovt,
A INPUT (3] (6] B - INPUT 1. G €] 1.
GND v (4] 5] B+ INPUT : G
pPC624C
8-Bit D/A Converter
—
gs;&;s}l’:ld o 16 [3 Phase Comp
V' Vic MSB 2nd 3rd 4th S5th 6th 7th LSB Toor g2 15[ Ref(
1l 1] sl o6l 7] sl ol wl ul w2 v- (3 14[] Refi+
[‘?:[‘ : — e 130 v
i e 1 T 4= low )
R B B T R R R F nePRe o mpen
AEETIRIN J j j R vz 2na [6 1 7
v ! N ! a7 0
ror 38 '% 3 % 1} } '% 3rd O 1013 6t
(=} ¢ ah 8 ${ sth
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COMP V-
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9. ICDATA

uPC811C
OP Amp

pPD-7004C
10-Bit A/D Converter

i eu, 1]
N, (7]
NS E
iNcH, (1]
Vo E
oxn 6]

b, /50 [7]
DB/s1 8]
DB, /SHIFT [9 ]
DB,/ SCKO |10
DB,/SOEN E
DB,/CODE [12
b8, /DEY, [13]
b8,/DEV, [1¢]

2] IN CHy
] 1 iy
) IN ity
| INCH,,

24| GND

22) €S

2] KD/ SCKi

Sequence Controller

CKI

fo—————0 A,

————o EOC

1

Comparison Register

G N
NN
nPC812C
OP Anmp
A\
0T [} BAR
1 [2] Tjour,
NIE) 6] L
v [ (5] In:
CLOCK
CH, o—
Divider
CHy 00—
H 1 MPX.
! |
CH, o—"—r 1
Rx1024
Viee” O 1732

i
e

il

iy

Shift Register

1L

1
) |
P |
|

i) Byte D/A

Status Ad-
dress Latch

3-State Buffer

l(}ND

DB, /SO
DB,/SI

DB, /SHIFT

DB,/SCKO

DB,/SOEN
DB,/CODE
DB, /DEV,

DB,/DEV,

TEC-7100/7200.01
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9. ICDATA

uPD71055C

Programmable
Peripheral Interface

a3 [ S 40} eac
paz )2 39 [ ras
par [ 38 [ ] pas
ean [« 3 [ ear
m ] [ wm
LA s [ ] reser
avo 7 34| oe
sl 1[0y
x[]e 32[ o,
eerfle 8255A e
pce (11 10 :] D4
rcs ] 12 [ Jos
>c4[: 1" za:]u,
pco [ e 27[Jor
ser (s 26 [7] vee
pca [} e 25 [ ] rar
pcy G v 24 [7] pus
emo ] e 21{ ] res
ea1 [0 22[7] rea
roz [ 20 21[] rea

rav
FOWER
SUFPLES
——— CNo

B1.DNEC TIONAL DATA BUS

07-80 b

cata
ous
BUSFER

-

4]

READ
WRITE
CONTROL
Locic

ancue
I

Groue PORT
-*<j:_—“:'
CONTAM - ar

2}
Par-PAg

GRouR
3

PORT C
UeRER
4

|

/— %]
— PC7-PCa

s

8.8t
INTERNAL GROUP
8

I —
PORT C
LOWER

tay

o
. PCy-PCq

GRoUP anow
e ]
CcontRoL <:>

PORT

2
®

%)
P87-PBo

pPD74HC08C

2-Input AND Gates

Retriggerable
Monostable
Multivibrator

pPD74HC123C

‘123,°L123,°Ls123
FUNCTION TABLE

INPUTS OUTPUTS

CLEAR| A B} Q a
L X Xt H
X H X L H
x X L]t H
H Lot U
H IR S A R
1 [ G U

TRext/ 1 2
Cext Caxt 10 28 CLR

LloL[]

2B

-~

Ve
] [rs] [re] [a] 2] [
a CLR
[V N d
a
CLR 19
1
1A 18

CLR Cext

‘
18 20 2 2 Rax/ GND

Ceoxt
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9. ICDATA

pPD741C138C

Decoders / Demultiplexer

LS138 S118 DAYAOU'PUYS

FUNCTION TABLE

) - vee 'vo va v n
INPUTS 1 ’
- - OUTPUTS 1
ENABLE SELECT J ' 13 m ” ]0 L‘
G162 C A Yo v|v2 v3 va Vs YB w I ‘[
Xom XX XM OH OHOH H M b (g A A
t XX X H OH M M M N MM Yo Y1 v2 Y3 Y4 Y5
H L L t L MR H H M I
oot L LMl H L H M H W oHH A e’
Moo [ A I S Y B YR PR PR 1
" L L H Wl H H H L oH M H N i ?—_ “,ii L2e (;‘,,”
"o Hoo LM M H H L oH BN i
HooL HooC B H H H M OH L stoH L J
oo Moo L H H H W M H L I, 2 3 ‘ o
HooL [ M e H H O H e . . [
T o T R LA 8 T . GIA GZB
32 noa - o8 —_— ()UIPUT
i el U ow el X et SELECT ENABLE
uPD74HC4040C
12-Bit Binary Counter
TRUTH TABLE
CLOCK RESET | OUTPUT STATE
e 0 No Change
o Acvance 1o next
x state
X 1 All Outputs are low
X = Don't Cave
ai Q2 [ok] alo an a2
9 7 6 14 15 1
Clock 10
o c a c a c a --=dc Q c a c a
- ¢ 4gp——c¢ §agp}—c Qqp—--—Cc ar——c ar—c
R R R A fal R
Reset >: > ) N T I I - T j T
11 1%
Qa=PinS Q7=Pindg Vpp = Pin 16
Q5=Pin3 QB8=PIn13 Vee = PinB
Q6=Pin2 QY =FPin12 ss
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9. ICDATA

pPD8279C-2

Programmable Keyboard / Interface

RL, (T} 9 [vee /‘L .
R[] ¢ sa PR, e 1A Ay 8 )|
cuex(]a w [ JRLg |
a4 s7fjenTe ste ( ——NJpare

t ! \!LL/ BuUS
Rig{]s 35 [ )SHIFT SHIFT | e KEY DATA
A ]s 35 st I

——————={RD !

Rig( ] sa s, '
LTS E:] 331 )]st

! Jst CNTL/STB |

RESET( ]9 3217 st I
8279 cPy

RO ] 0 3t1{Jour By INTERFACE
wh{ 1 30 [Jour 8, [ P .

g St S
og (112 w[oure, 03 4 SCAN
o8,{] 3 28 [JouT 8,

. ——| ag
ce, ] 1s 22 [Jour ag
08,(] v 26 [JouT A, OUT Agy 4 >
pe,i ] e 25 [J0uT Ay e ————=| RESET
o, (] 0 28 {Jour Ay

[ ]Er_) DISPLAY
o8 1 2 F oA
AR Bl ——————=lClk  ouT 8y, 4 nata
o8, 233
ves [ 20 I EN 80
CLK RESET 0BO-7 RO WwWR Ccs Ag [2{¢}
DATA FIFO SENSOR
BUFFERS —t 1:0 CONTROL ——— Ham
STATULS
@ b
Vi
INTERNAL - DATA BUS (8} 2
L.
DISPLAY —_N CONTROL AND - -
ADORESS 168 TIMING FIFQ SENSOR /t KEYBOARD
REGISTEAS ——1/ DISPLAY REGISTERS At N——{ DpeBOuLNCE
RaM * B I— AND
CONTHUL
4
TIMING
AND _]
CONTROL
ISCANCUUN‘IEH [ RETUHN
8 N
g SHIFT
OUT Ag; OUT By 8D Sten Ay,  CNIL ST
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9. ICDATA

HD637B01X0 %
CPU o

0

MP, E
RES (€]
STRY (3]
Ny E
Pro (3]
NS
P [
P [
P2y T8
Pae (3
P (8
Peo [}
Py (3
Ps: (9
Psy i
Ps. T
Py 7]
Pss 3
CE/Pyo 4]
Poo [
(N
Py 27]
Ps) 78]
Pos 53
Pes 53
Pes (37
Per (37

2] «————PROM Mode
" Prr>r >
LERELE L
2rEr 2zeg= g 3
T X QR =
x:;;ul E 3] E .
PP P®TOVIVD T v‘,v‘,’,"agqg <<
T T ez P o A &4
Port 6 l [ Il
1 1
Port 6 DDR
[ Fort 3 ] Timer 2 sCi Timer 1

—11RQx XTAL[ L.
b1 (RO, =2
Lo iag, exTaL|}—1

b MR
C bF——wd HALT

— [a}
o
Address Bus — )

seIAg 61
WYH

& Data Bus

PROM Address Bus

Port
DOR

$314G yp
WOUd
PN
A
[
A
K

—

I Port 4 Port 1 ‘,l Port 3
IFZIIPOPIV ®T PV VT VYV T p ®2? T TV IVODU P PP T D w—- Mode J
R - R Y a3 s 3 Iz TR Y Y o8y oy DR
>r>r>>rp > >rrr2or>> c9Ppogoyg §§n§a<ihﬂouulede2
B A mm Mmoo om Mmoo o 3
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rrraz
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10. SIGNAL ABBREVIATION LIST

* . Used within one PCB

Symbol Function
AC AC power detection
ADCLK* Clock pulse for A/D convertor
ART Artifact (leads off) signal for telemeter
AUX Auxiliary input
AQ ~ A15* Address
BA* Bus available
BACK UP* Back up power supply of lithium battery
BAT + Battery terminal, positive
BAT - Battery terminal, negative
BATTCHG "BATT CHG" (battery charging) LED control
BATTOFF Battery power off
BELLADJ Beep volume control out
BELLIN Beep volume control in
BELLOUT Beep out
BLANK Blanking pulse for CRT
BRIGHT Sync spot display control
BUCONT* Battery back up control for host CPU RAM and ECG CPU RAM
C Chest lead ECG
CAL* Calibration control
CALDISP * Calibration display control
CALL Nurse call signal from transmitter
CHANNEL AD Voltage corresponding to channel being received via optional receiver
CHGAD Charged voltage for A/D conversion
CHGLED Charge LED display control
CHGON Energy charge control
CH1/CH2 CH1/CH2 trace selection
CLK Clock signal for serial communication with optional unit
CNTL CAL key entry
CSAD * Chip select for A/D converter
CSCRT * Chip select for CRT RAM and gate controi for CRT CPU data bus buffer
CSECG * Chip select for ECG RAM and direction control for ECG CPU data bus buffer
CSRAM Chip select for host CPU RAM

TEC7100/7200/7300.01 10.1




10. SIGNAL ABBREVIATION

LIST

* : Used within one PCB

Symbol Function
CSRAM-A Chip select for ECG CPU RAM
DCHGCHK Discharge check
DIPO Time constant selection (ECG/ MON)
DIP1 AC filter on/ off
DIP2 Alarm recording on/ off
DIP3 Auto recording on/ off
DipP4 Paper sensitivity, high /fow
DIP5 Leadall/P, I, 11,1l
DiP6 Recording mode, realtime / delay
DIP7 Paddle sync on/ off
DISPSEL Display mode select key

DISPO ~ DISP2 *

LED display control

DO ~ D7 Data bus

EA Ground for analog circuits

ED Ground for digital circuits

ER Ground for recorder

Ev Ground for CRT

ECGOUT ECG signal for A/D conversion in optional unit
ECHG Ground for +12V

ENB Recording enable

ENRGAD/J Energy adjustment voltage

ESELO ~ ESEL3

Energy selector switch position code

EOQC™ End of A/ D conversion
EXCHG Charge signal form paddle
EXDISCHG Discharge signal form paddle
EXIST Not used
EXTRLY External discharge relay control
EXTECG External ECG output
FEEDA Paper sensor, anode
FEEDC Paper sensor, collector
FEEDE Paper sensor, emitter
FEEDK Paper sensor, cathode
10.2 TEC7100/7200/7300.01




10. SIGNAL ABBREVIATION LIST

* . Used within one PCB

Symbol

Function

GAINO ~ GAIN2 *

ECG gain contol

HALTCRT Halt signal for CRT CPU

HALTECG Halt signal for ECG CPU

HSYNC Syncronization signal for horizontal deflection
HUMFIL AC filter control

INST * INST (reset) control

INST-1* INST control

INST-2 Not used

INTRLY Internal discharage relay control

INTENT ~ INTEN3 *

Intensity control VR terminals

LA ECG signal, left arm

LED + Battery detection switch, commom

LED - Battery detection switch

LEDGR Paddle LED control, green

LEDRED Paddle LED control, red

LEDYEL Paddle LED control, yellow

LFAULT Lead fault (leads off)

LL ECG signal, leftleg

LOWCUT * Low cut filter control

LURCOM Thermal head detection switch, common
LURNO Thermal head detection switch, normally open
MAKPLS Not used

MOTOR1 ~ MOTOR2

Motor drive sisgnal

NOPAPER Therrnal head and paper detection
OPTION* Select signal of ECG from interface unit
OP.ECGx5 ECG signal (5SmV/mV) from interface unit
OVERCHG Overcharge detection

PADL1~ PADL2

Paddie type discrimination

PCREF * Clock for paddie contact excitor, 50KHz
PCAD Paddle contact signal for A/ D conversion
PECGA Paddle lead ECG, apex

PECGS Paddle lead ECG, sternum

TEC7100/7200/7300.01
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10.

SIGNAL ABBREVIATION

LIsT

* . Used within one PCB

Symbol Function
POWERGCN Power on signal from energy selector
PRTCLK Clock for recorder
RA ECGssignal, right arm
RCVFLT Receiving fault
RD * Read
REC Recorder motor control
REF * Reference voltage +4V
RL ECG signal, right leg
RST * Reset for all CPUs
RTC* Realtime clock, 2 ms
RO ~R3 Return line from sheet key
RxD Reception data for serial communication with optional unit
SELO ~ SEL4 * Input selection control
SENSA Paper sensor, anode
SENSC Paper sensor, collector
SENSE Paper sensor, emitter
SENSK Paper sensor, cathode
SENSOUT Rotation sensor output
SENS + Rotation sensor, positive
SENS - Rotation sensor, negative
SH Shield for ECG signal
SIN Recording data {Serial in)
SOuUT Recording data of the previous line to avoid successive printing (Serial out)
STB Strobe signal for recorder
S0 ~S3 Scan line for sheet key entry and LED display control
TCLK * Clock for test waveform
TCO.1* Select signal of time constant of 0.1 sec
TELE Telemetry singal receiving
TELEW Telemetry waveform
TTROUT Integrated value of change of discharge current
(output of TTR measuring circuit)
TTRRST Reset for TTR measuring circuit

10.4
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10. SIGNAL ABBREVIATION LIST

* . Used within one PCB

Symbol Function
TxD Transmission data for serial communication with optional unit
VSYNC Synchronization signal for vertical deflection
WAVE /CHR Waveform / character selection control
WR * Write
X1, X2 Horizontal deflection yoke signal
YSIG Waveform signal for CRT
YP1,YP2 Vertical deflection poisition yoke signal
Y1,Y2 Vertical deflection yoke signal
ZBB Transmitter battery level low signal
ZBECG + Transmitter ECG signal
50KHz * ECG floating clock
8MHzCLK Clock for CPU
+5V + 5V for digital arcuits
-6V - 6V for analog circuits
+ 6V + 6V foranalog circuits
- 8.5V - 8.5V for CRT
+8.5V + 8.5V for CRY
+ 12VCHG Unregulated + 12V
+ 12V + 12V for CRT
+ 12VREC + 12V forrecorder
+12Vs Unregulated + 12V
12MHz CLK* Clock of host CPU and ECG CPU
25/5 mm/s Paper speed selection

TEC7100/7200/7300.01
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REVISION TABLE (TEC-7100 series)

Model Master Revision Serial No.
TEC-7100A.B.C.E.F.G.H.J(K)R :33?9;@8’29 From 21167
ZR-701VK/702V %\% ?16:?27"8’;? A2 from 20001

Unit Description Component Revision
TEC-7000X Chassis Parts-1 @./H A2 A3 AL A5 .A6.AT7 AB. A9 .BO.B1.B2
YZ-001G# Chassis Parts-2 @./—\1.A2.A3.A4.A5.A6.A7.A8.A9.BO<B1.BZ
TEC-710#2Z Accessories /—\\9:Al.AZ./\3.A4.A5.A6_A7,A8.A9_BO.81.BZ
ND-701V# External Paddle AQ .@.AZ.A3.A4.A5_A6.A7.A8‘A9.BO.B1 .B2
SC-701V+H# Power Unit AO.A1.@.A3./\4_/\5.A6.A7.A8‘/\9.BO.B1.BZ
WS-701V # Recorder Unit /—\OJ@AAZ.A3.AA.A5.A6.A7‘A8.A9.80.81.82
UP-7636/7851 | High Voltage BD /\OAA1.@.AB.A/I.AS.AG.A7‘/\8.A9.BO.B1_BZ
UP-7740 CRT Driver AO.A‘I.62)./\3_A4,A54A6.A7.A8.A9_BO.B1ABZ
UP-7638 Front Panel BD /—\O.f{—\J;.AZ.A3.A4./-\5./»\6./—\7.A8.A9.BO.B1 .B2
US-7635# ECG/CPU BD /\0_/-\1.AZ_A3.A4.®.A6.A7.A8‘A9.BO.B1.BZ
"0rlerean | rreD AQLAT.A2 A3 A4 A5 A6.AT.A8.A9.BO.B1.B2
ZR-702V V\v
UP-67692 RFBD AO.AT.A2 A3 A4 A5 A6.A7.A8.A9.B0.B1.B2
Model YZ-001G# | TEC-710#Z | ND-701V# | SC-701V# | WS-701V# | US-7635#
TEC-7100A YZ-001G8 | TEC-7101Z ND-701V SC-701VA | WS-701VA | US-76353
TEC-7100B YZ-001G9 | TEC-71027 ND-701V SC-701VB | WS-701VA US-76355
TEC-7100C YZ-001G0 | TEC-7102Z ND-701V SC-701VK | WS-701VvC US-76355
TEC-7100F YZ-001G1 TEC-7105Z | ND-701VF SC-701VF WS-701VF US-7635A
TEC-7100G YZ-001G2 TEC-7103Z | ND-701VG SC-701VG | WS-701VG Us-76357
TEC-7100R YZ-001G3 | TEC-7106Z | ND-701VR SC-701VR WS-701VR Us-76358
TEC-7100J YZ-001G4 | TEC-7104Z ND-701V SC-701V} WS-701VA UsS-76355
TEC-7100K YZ-001G5 TEC-7102Z ND-701V SC-701VK | WS-701VA US-76355
TEC-7100E YZ-001G6 | TEC-7107Z | ND-701VE SC-701VE WS-701VE US-76359
TEC-7100H YZ-001G8 | TEC-7108Z | ND-701VH | SC-701VH | WS-701VH US-7635K

REV.TEC7100.04
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