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Patient Simulators Models 2134, 215A and 217A.

Your Dynatech Nevada Patient Simulator has the latest level 2.0 software. New features
such as ST segment elevation/depression, IABP arterial BP augmentation, defibrillation
training and pediatric ECG simulation have been added. Standard features such as ECG
rate, static BP pressure, and artifact now have a wider range of selections.

Patient simulators with earlier software versions can be factory updated.

Patient Simulator Controller/Cardiac Output Simulator, Model 21A:
Dynatech Nevadahas an excellent accessory foryour new patient simulator! The Model21A

simplifies the use of the patient simulator

and adds direct waveform access, user

programmable waveform trending/sequencing and cardiac output simulation.
Contact Dynatech Nevada directly or the exclusive sales representative in your area for more information.

New Level 2.0 Software Update Features:

ECG (Al Models)

Normal Sinus

Rates: 30, 60, 30, 120, 164, 200, 240, 300 BPFM

ST Segments: Normal, Elevated or Depressed.

ST Segment Stepss 0.05, 9.1, 0.15, 0.2, 1.5, 0.8 millivolts, (Lead IT}
Axis Deviationz Normal, Horizontal, and Vertical

Pediatric ECG: 40 mSec R wave width.

Blood Pressure

BP Channel One (Models 215 and 217 only)

Static Levelss 0, 20, 40, 80, 100, 200, 250, 300 mmEg

All dynamic blood pressure waveforms are reduced 25% in amplitude
during pediatric ECG simulation.

Intra-Aortic Balloon Pump Assist

(Models 215 and 217 only)

The arterial blood pressure wavelform in BP channe] one is angmcated
to simulate the putient’s response to an intra-aortic balloon purip
devics. The LABP inflation and deflation timingsyncpmsu isinput tothe
patient simufator and the arterial blood pressure waveform is

augrented during that specific time period. Improper settings on the

IABP (i.c: early deflate or fate deffate), will cause a physiclogically
accurate responsc on the arterial blood pressure waveforn.

ECG Rates: 30, 60, 80, and 120 BFM,
Archythmiast Atrial Fibrillation, PVC/6min, Paced/Continuous,
Paced/Demand , Run of 5§ PVCs, and Run of 13 PVCs,

Artifact

ECG (All Models)

ECG: 50 Hz, 60 Iz, Muscie or baseline wander artifact can be added to
any ECG selection at three different levels, Artifact can be added toall
or any of the following single signal lcads: RA, LA, LL, or V1/C,

Blood Pressure/Respiration (Models 215 and 217 only)
Two selectable pressure valueg in phase with respiratory activity are

mixed with all dynamic blood pressure selections.
Arterial and LV waveforms are amplitade modulated and all right heart

pressures including PA wedge have the respirasory offset signal summed
in the output.

Defibrillator Training

(Al Models)

Scenarios are programmed which are encountered by medical personnel
during cardiac emergencies and elective cardioversion procedures, With
the simulgtor connected to 1000:1 oscilloscope cutput of a defibritlator
analyzer, cardiac chythms such as ventricular fibrillation and atrial fib-
riflation will be converted to normal sipus chythm.

Emergency 1 Normal Sinus Rhythm (NSE) with PVC activity termi-
nates into ventricular fibrilfation (V-FIR).*

Emergency 22 NSR with a run of 5 FVCs terminating into V-FIR.*
*If the defibrillator pulse is sensed at the simulator syne input, the ECG
cutput will initially convert to a slow nodal rhytmn and then remain in
NSR

Cardioversiom: Atrial fibrillation is output until the defibrillator is dis-
charged. If propedy sychronized (within 120 milliseconds of the R wave
peak), conversion to NSR will oceur. If it is not synchronized, the ECG
cutput will degrade to V-FIB. Emergency defibrillation must be accom-
plished to achieve conversion to NSR,

If a defibriilator is not avaitable, waveforms can be advanced {rom cither
the simulator front pane! pushbuttons or the patient simulator control-
Jer, Model 21A.
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CHAPTER | SPECIFICATIONS

ECG
GENERAL:

Lead Configuration: Full 12 Lead capability with independent
outputs for each signal lead referenced to RL.

Qutput impedance: 1000 ohms from each lead to RL.
Amplitudes specified are for the peak R wave inlead Il in a
normal axis heart. Other leads are proportional as they would
be in a human body,

NORMAL SINUS:

RATES: 30, 60, 80, 120, 160, 200, 240, and 300 BPM
(Beats Per Minute).

AMPLITUDES: 0.5,1.0,1.5and 2.0 mV.
AXIS DEVIATION: Normal, Horizontal, and Vertical,

ST SEGMENT VARIATION: Positive and Negative deviations
of .05, .1, .15, .2, .5, and .8 times the R wave amplitude,

PEDIATRIC BEATS: A narrower heartheat and lower blood
pressures (see below).

ECG PERFORMANCE:

{amplitudes are for lead II and V1-V$6, leads T and I1I are 1/2
amplitude)

SQUARE: 2 Hzat ImV.
Amplitude accuracy is +/- 5% on lead II.

PULSE: 4 seconds at 1 mV,
SINE: 10, 40, 50, 60 and 100 Hz at 1l mV.

TRIANGLE: 2 Hzat 3mV.



SPECIFICATIONS

CHAPTER |

ARRHYTHMIAS:

45 SELECTIONS of the foliowing types:
Supraventricular(9)
Premature(9)
Ventricular(15)
Conduction(6)
Pacemaker(6)

BASE NORMAL BEAT: 80 BPM at | mV amplitude. This is
the type of normal beat used within arrhythmias.

PACEMAKER SPIKE:
Duration: .15 mSec.
Amplitude: 4.8 mV on lead If, 2.4 mV on leads T and 111
and V1-V6.

OUTPUT CONNECTORS:

LOW LEVEL OUTPUTS: 10 color coded special purpose
binding posts. Mates with snap electrodes and 3.2 and 4.0 mm
pins (IEC color codes available).

1 VOLT OQUTPUT: 1/4 inch standard phone jack with lead IT
waveform at 1 V per mV of the low level lead I signal.

BLOOD PRESSURE (MODELS 215 AND 217 ONLY)

INPUT/QUTPUT IMPEDANCE: 300 ohms.

EXCITER INPUT VOLTAGE RANGE: 2to 10 V.,
EXCITER INPUT FREQUENCY RANGE: DC to 4000 Hz.
OUTPUT SENSITIVITY: 5 or 40 uV/V/mmHg.

OUTPUT RANGE: 0-300 mmHg on BP-1 and 0-30 mmHg on
BP-2 and BP-3.

ACCURACY: 1% of range + 1% of setting + 1 count

RATES: All dynamic pressures are synchronized with all -
normal sinus rates, and physiclogically track all arthythmias.
Systolic/Diastolic values are for rates of 80 BPM or less. At
higher rates, the Systolic pressure stays the same and the
Diastolic increases as the rate increases,
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BLOOD PRESSURE CHANNEL 1 SELECTIONS:

ATM: 0 mmHg

ARTERIAL: 126/80 mmHg

LEFT VENTRICLE: 120/0 mmHg

RIGHT VENTRICLE: 25/ mmFHg
PULMONARY ARTERY: 25/10 mmHg
PULMONARY WEDGE: 10/2 mmHg

STATIC LEVELS: 0, 20, 40, 80, 100, 200, 250 and
300 mmHg

BLOOD PRESSURE CHANNEL 2 SELECTIONS:

ATM: 0 mmHg

CENTRAL VENOUS: 15/16 mmHg

RIGHT VENTRICLE: 25/0 mmHg
PULMONARY ARTERY: 25/10 mmHg
PULMONARY WEDGE: 10/2 mmHg
STATIC LEVELS: 0, 5, 10, 20 and 30 mmHg

BLOOD PRESSURE CHANNEL 3 SELECTIONS: (model
217 only)

SWAN-GANZ procedure: ATM-CVP-RV-PA-WEDGE
Manually sequenced.

PEDIATRIC SELECTION:

All blood pressure amplitindes are reduced to 75% of
normal levels.

RESPIRATION (MODELS 215 AND 217 ONLY)
QUTPUT CONFIGURATION
Lead I, IT or RL-LL.
BASELINE IMPEDANCE: 500 or 1000 ¢hms.
NORMAL PHYSIOLOGICAL SIMULATION_
RATES: 15, 20, 30, 40, 60, and 120 BPM.
DELTA IMPEDANCE: 0, 0.1, 0.2, 0.5, 1.0 or 3.0 ohms.

APNEA: Off, Momentary, Continuous,
12 Sec and 32 Sec.
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VENTILATOR SIMULATION
RATE: 40 BPM.

DELTA IMPEDANCE: 3.0 Ohms.

ARTIFACT
ECG:
50 Hz, 60 Hz, Muscle artifact, or baseline wander can be
added to any ecg waveform. Selectable at x.5, x1, or x2 ofa
typical amplitude which is about 1/2 the R wave,
BLOOD PRESSURE:

Respiration artifact can be injected into any pressure
waveform. Arterial and Left Ventricle waveforms are
modulated by the selected respiration rate. Modulation on
Arterial is 131/87 to 109/73. Modulation on Left Ventricle
is 131/0 to 109/0. All other pressure waveforms have the
respiration added to them with a value from 0 to 24 mmHg.
The amount of artifact can be x.5 or x1 of the amount.
specified above.

DEFIBRILLATOR
Three interactive arrhythmias are included in which the patient
goes into fibrillation and then may be defibrillated back to normal.
The defibrillation may be from a pulse into the DEFIB SYNC
input or by a menu selection. In the Cardioversion sequence, the
timing of the defib pulse is measured in relation to the R wave,
which determines whether defibrillation is successful.

DEFIB SYNC INPUT:
Triggered by a positive voltage greater than .4 Volts into an
impedance of 10 kohms (+/-35 V max). Connector is a 1/8
inch miniature phone jack.
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INTRA-AORTIC BALLOON PUMP (1ABP)

{models 215 and 217 only)

On the BP-1 channel, simulates the effect on arterial blood pres-
sure of an assist from an intra-aortic balloon pump. Uses the
DEFIB SYNC input to recieve a signal from the batloon pump.
When the pump goes on, the resultant effect is added to the arterial
waveform. The effects of early, normal, and late inflation and
deflation of the pump are simulated.

A high signal on the DEFIB SYNC indicates that the pump is on,
and a low indicates the pump is off.

TEMPERATURE {meodels 215 and 217 only)

CHANNEL ONE: Fixed at 37 deg. C/ 98.6 deg. F.

CHANNEL TWO: Selectable at
30 deg. C/98.6 deg. F.
37 deg. C/98.6 deg. F.
40 deg. C/ 104 deg. F.

PROBE COMPATABILITY: 400 and 700 series YSI types.
ACCURACY: +/-0.25 deg. C.

RS8-232 INTERFACE
All functions may be controlled remotely. Baud rate is select-
able at 300, 600, 1200 and 2400. Echo can be set on or off.

POWER
Nine volt alkaline battery (Duracell MIN1604 or equivalent)
provides 20 to 25 hours operation. Battery eliminator for line
operation (Standard is for 115 VAC, European 230 VAC
version available),

Note: Do not use mercury, air, or carbon-zinc batteries.
PHYSICAL CHARACTERISTICS

CASE CONSTRUCTION: High impact polystyrene

WEIGHT: 21b(.9 Kg)

SIZE: 7.5x 5.4 x 1.8 inches {190 x 138 x 44 mm)
STANDARD ACCESSORIES

BATTERY ELIMINATOR

SOFT VINYL CARRYING CASE
INSTRUCTION MANUAL
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OPTIONAL ACCESSORIES

BP CABLE unterminated

BP CABLE prewired for selected patient monitors
TEMPERATURE CABLE for 400 YSI only
TEMPERATURE CABLE for 400/700 YSI
HAND HELD REMOTE CONTROLLER
RS-232 CABLE
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POWER
The power switch is located on the top panel. To increase battery
life, turn the instrument off when not in use or use the battery
eliminator.

BATTERY REPLACEMENT
The battery compartment is accessible from the bottom of the unit.
Replace with a 9 Voit alkaline battery (Duracell MN1604 or
equivalent}.

Note: Do not use mercury, air, or carbon-zinc batteries.

FRONT PANEL OPERATION

Display
The display on the patient simulator provides information necessary
 for setting output levels and waveform types.

Menu Organization
The menus are arranged in three levels, Each MAIN MENU selec-
tion has a set of SUB MENUS and each SUB MENU selection has
a list of EXECUTE MENUS. The main menn selections are in
capital letters, In the sub menus only the first letter of each word is
capitalized. Execute menus are all lower case letters. Execute
menus also have a flashing cursor. The menus are listed in a chart
below.

Main Key

The main key shifts the display upward through the menu levels.
Depressing the main key when in an execute menu will shift the
display to the appropriate sub menu. Depressing the main key when

" in a sub menu will shift the display to the associated main menu.
Depressing the main key when in a main menu shifts to the next
main menu selection. If the key is held in a key repeat function

- starts after about I second. The repeat function works for all keys.

11
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Execute Key

Sub Key

Cursor Key

The execute key shifts the display downward through the menu
levels. Depressing the execute key when in a main menu will shift
the display to the appropriate sub memu. Depressing the execute
key when in a sub menu will shift the display to the associated
execute menu. Depressing the execute key when an execute menu
is displayed sets the appropriate output to that selection (ie. ECG,
BP, RESPIRATION). When an execute menu selection is executed,
the display will momentarily flash,

The sub key scrolls through either sub or exectite menus depending
on which menu has been selected.

Execute menus have 1 or more cursor positions. The cursor will be
seen flashing below a specific selection. The cursor can be moved
to the desired selection with the cursor key. If the last character
displayed is a “>”, there are more cursor positions than can be
displayed. The cursor key will automatically scroll to the next set,
then back to the first set.

TOP PANEL OPERATION

Blood Pressure

Terripera.tu re

12

Cables to connect to the blood pressure connectors are avaliable
from Dynatech. For many monitors, the cables are available pre-
wired. Unterminated cables are available for other monitors (see
figure 2.1). The SENSITIVITY switch must be set to match the
patient monitor’s input sensitivity, The waveforms outputted are
set by the front panel menus,

Cables to connect to the temperature connectors are avaliable from
Dynatech. The type of cable used determines the type of probe
simulated, either 400 or 700 series YSI probes. The TEMP switch
selects the temperature for the selectable output. Temperature
cannot be controlled either from the front panel or via RS-232.



CHAPTER 2

OPERATING INSTRUCTIONS

Respiration

| Yolt ECG

Remote

RS-232

The respiration signal is contained within the ECG signals on the

_rear panel. The LEAD SELECT switch determines which lead it is

on. This must be set to correspond to the type of patient monitor
used. The BASELINE IMPEDANCE switch sets the impedance
between any two limb leads to be 500 ohms or 1000 ohms.

1/4 inch standard phone jack with lead II waveform at 1 V permV
of the low level lead II signal. For use with high level input moni-
tors.

A hand held remote controller available from Dynatech plugs in
here. The controller has four keys that duplicate the front panet
keys on the end of a cable,

This can be connected to a computer or a terminal or to the Model
21 Patient Simulator Controller to remotely program the simulator.
See section on RS-232 operation for more information,

REAR PANEL CONNECTORS

ecg

Batt Elim

Ten special binding posts are compatible with disposable snaps and
3.2 or 4 mm electrodes. All leads have independently generated

 signals. Waveforms are selectable from the front panel.

Jack for the battery eliminator supplied with unit. Use only elimi-
nators supplied by Dynatech. ' '

13
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Defib Sync

MENUS

User Menu

ecg

14

Jack for input of a pulse to defibrillate patients for wavefonns.in
the DEFIBRILLATOR main menu. Also used for the pump signal
input for IABP waveforms.

Below is a listing of the main menus (all capitals}, the sub menus
(first letters capitalized), and execute menus (all lower case) and
descriptions of each and notes.

The execute menus under this main menu are defined by the user so
that selections commonly used are more readily accessible. See
UTILITY menu for setting this up.

Normal Sinus
Menus for selecting all the variations of the normal heart

beat,

bpm30 60 80 120> 160 200 240 300>
Rate in beats per minute.

ampl 0.5 1.0 > ampl L.L52.0 >
Amplitude in mV (lead II).

axis nrm hrz vit
Normal, horizontal, or vertical, axis deviation.

st off pos neg
ST segment variation off, or positive or negative variation.

st.05.10.15> st.20.50 .80 >
Amount of ST segment variation, when on, as a fraction of
the height of the R wave,

peds cff on >
Pediatric waveform, a narrower ecg wave and also lowers
blood pressure dynamic waveform amplitudes to 75% of
normal. '
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Note: ST variation only works with a normal axis adult heart
(not pediatric) at rates of 160 BPM or less. The pediatric waveform
only has a normal axis.

Ecg Performance _
A group of waveforms to test ecg monitors for perfor-
mance, including amplitude accuracy, damping, linearity,
and frequency response.

sq2Hz @ lmV
Square wave, 2 Hz, 1 mV.

pulse 4s ImV
Pulse for 4 sec, 1 mV. One pulse is generated each time
execute is pushed.

sine 1040 50 > sine 60 100 >
Sine waves, 1 mV. Frequency in Hz.

tri 2Hz 3mY
Triangle wave, 2 Hz, 3 mV.

Sv Arrhythntias
Supraventricular arthythmia group.

Note: When a normal sinus beat is included as part of an
arrhythmia, it is 1 mV at 80 BPM on a normal axis. Unless other-
wise stated, the PR interval is .16 sec. When an arrhythmia
contains one or more abnormal beats within a series of normal
beats, the abnormal beat is the second beat of the total series

- starting after one normal beat. Every time EXECUTE is pushed
restarts the series. This feature may be used to “inject” an
abnormal beat at will by restarting the series,

afibl

afib2 _
Atrial fibriilation coarse(1) and fine(2). Rapid irregniar
atrial signal with no real P waves. Irregular ventricular rate.

aflutter
Atrial flutter, Large P waves at 300 BPM. Ventricular
response at 5:1 for 12 sec, 13:1 for 6 sec, 2:1 for 6 sec
repeating. : '

sinus amr

Sinus arrhythmia, Normal beats but triggered at irregular
rate, from 60 to 100 BPM. .

15
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mb 80

mb 120
Missed beat at 80 and 120 BPM. Normal rhythm but every
tenth beat is missing.

pat
Paroxsymal Atrial Tachycardia. 160 BPM for 5 sec alter-
nating with normal beats for 12 sec.

nodal
Nodal thythm. Normal except P wave originates in A-V
node. Short PR interval of .09 sec.

| svi
Supraventricular Tachycardia. Sinus rhythm at 160 BPM.

Premature
A group with premature beats mixed in with nomal beats.

pac
Premature atrial contraction. Normal rhythm except every
tenth beat is premature by 25%.

pne :
Premature nodal contraction. Nodal rhythm except every
tenth beat is premature by 25%.

pvc 1

pve 1 early

pvclront

pvc2

pve 2 early

pvc2ront
Premature ventricular contractions. A PVC 1 is from a left
ventricular focus and a PVC 2 is from a right focus. Stan-
dard PVC’s are 20% premature. Early PVC’s are 33%
premature, R on T PVC’s are 65% premature (.25 sec after
the previous normal R wave peak). In these six PVC
arrhythmias every tenth beat is a PVC.

Note Unless otherwise specified, PVC’s have standard timing and
- are from a left focus (PVC 1).

muiti-focal

Multi-focal PVC’s. Alternating left and right focus PVC’s
spread among normal beats at 5 per minute,

16
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Vent Rhythms 1
A group with various combinations of PVC’s and normal

beats.

pvcs 6/min
pves 12/min
pvcs 24/min
PV(’s at the specified rate spread among normal beats,

freq mf 20/m
Frequent multi-focal PVC’s, 20 per minute. Alternating left
and right PV(C’s spread among normal beats.

bigeminy
Normal beat followed by a PVC, repeated.

trigeminy
Two normal beats followed by a PVC, repeated.

pair pvc
Two PVC’s together in a series with 14 normal beats,
repeated.

run 5 pves
Five PV(’s together in a series with 8 normal beats,

repeated.

mn 11 pves
Ten left PVC’s and one right PVC together in a series with

8 normal beats, repeated.

Vent Rhythms 2
A group with no normal beats.

ventricular _
Ventricualr thythm. Simiiar to left focus PVC’s at 120

BPM.

vtach _
- Ventricular tachycardia. Similar to left focus PVC’s at 180
BPM,

viih 1
viib 2
. Ventricular fibrillation. Irregular ventricular waveform,
coarse(1) and fine(2), Coarse is twice the amplitude of fine,

17
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emd
Electro-motive disassociation. Irregular weak signal.

asystole
No beats but vey small irregular signal remains.

Conduction
Various conduction defects.

1 deg. block -
First degree A-V block. Normal beats except with long PR

interval of .25 sec.

2 deg. block t 1
Second degree A-V block, type 1, Wenckebach. Increasing
PR interval from .22 to .47 seconds followed by a P wave
only with no QRS response, repeated. P waves at normal 80

BPM.

.2 deg. blockt2
Second degree A-V block, type 2. Waveform similar to
right bundle branch block except PR interval is .25 sec. 18
beats at 30 BPM

3 deg. block
Third degree A-V block. Normal waveforms except with a

P wave rate of 80 BPM and a QRS rate of 30 BPM rnunning
independently of each other.

bbb

Ibbb
Right and left bundie branch block. Wide QRS complexes
An 80 BPM rate with a PR interval of .16 sec.

Paced Rhythms
Pacemaker waveforms. The wide QRST response to a pacer
" spike is similar to an LBBB because the pacemaker catheter
- tip is located in the right ventricle. The pacemaker rate is
75 BPM.

async 75 bpm
Asynchrounous continuously paced.

demand 1
Mostly paced. A series of 40 paced beats and 20 normal
beats. Pacer kicks in when normal beat is 20% late and
kicks out when normal beat comes in time for 80 on BPM

rate.

18
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Blood Pressure

demand 2
Mostly paced. Same as demand 1 except 20 paced beats
and 40 normal beats.

a-v seq
Atrial-Ventricular sequential. Dual pacer spikes. First
triggers P wave, second triggers QRST, .15 sec apart.,

non capture
Asynchronous paced except every tenth beat has no QRST
response.

non function
Pacer spikes only. No QRST response.

Note: The following dynamic blood pressures are specified for their
systolic and diastolic values for rates of 80 BPM and less. For.
higher rates the systolic stays the same but the diastolic pressure
increases as the rate increases. All dynamic pressures are synchro-
nized with all normal sinus rates, and physiologically track all

arrhythmias.

Blood Pressure 1

atm

Atmosphere 0 mmHg.
arterial

Arterial @ 120/80 mmHg.
left ventricle

. Left ventricle @ 120/0 mmHg,

right vent

Right ventricle @ 25/0 mmHg.
pulm art

'Pulmonary Artery @ 25/10 mmHg.
wedge

Wedge in the pulmonary artery @ 10/2 mmHg.
stat 0 20 40 80> 100 2060 250 360 >

Static levels, mmHg,

19
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Blood Pressure 2

atm

Atmosphere ¢ mmHg.
CVP

Central venous pressure @ 15/10 mmig,
right vent

Right ventricle @ 25/0 mmHg.
pulm art

Pulmonary Artery @ 25/10 mmHg.
wedge

Wedge in the pulmonary artery @ 10/2 mmHg.
static 0 5 10>  static 20 30 >

Static levels, mmHg.

Blood Pressure 3

Note: The blood pressure 3 channel contains a Swan-

QGanz procedure for inserting a catheter into a vein and
through the heart into the pulmonary artery and inflating a
wedging balloon, then deflating the balloon and removing
the catheter. The menus describe the present position in the
procedure and the options from that point, insertion to the
next step, removal, or inflation or deflation of the balioon.
The ecg waveform is automatically set to normal sinus 80
BPM whenever any BP3 menu is executed, but the ecg
waveform may be set as desired after BP3 if set.

atm) ins>cvp Atmosphere 0 mmHg, insertion to central
VEnous pressure.

CVp) ins>rv rem>
Central venous pressure @ 15/10 mmHg, insertion to
right ventricle, or removal.

) ins>pa rem>
Right veniricle @ 25/0 mmHg, insertion to pulmonary
artery, or removal,

pa) inf>w rem> .
Pulmonary artery @ 25/10 mmHg, inflation to a
wedge, or removal,

w) def>pa
Wedged pulmonary artery @ 10/2 mmHg, deflation
back to normal pulmonary artery.

Note: If INS, INF, DEF, or REM commands are entered
via the RS-232 port when it is impossible to perform them,
a“?”is returned on the port. For example, INF cannot be
execufed unless the waveform is PA.
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Respiration
Normal Resp
rate 15 20 30 > rate 40 60 120 >
Breathing rate in BPM.
ohmsapn .1 .2> ohms.51.03.0>
Amplitude of the respiration waveform expressed as the
change in ohms of the thoracic impedance. “apn”(apnea)
means zero amplitude.
apn off on mom > apn 12sec 32sec>
' Apnea (no respiration). Various ways to stop breathing,
“on” stops breathing continuously. “mom” stops breathing
momentarily as long as the execute key is depressed.
“12sec” and “32sec” result in apnea for that time period
each time execute is depressed. “off” resumes breathing,
Note that breathing stops and starts on full breath cycles,
Abnormal Resp
ventilator
A more squared waveform.
Artifact

Ecg Artifact
Adds an extraneous signal to the ecg waveform.

off mscl 50Hz > 60Hz wander >
Selects off, muscular artifact, 50 Hz or 60 Hz interference,

or wandering baseline.

ampl x.5 x1 x2
The amplitude factor for ecg artifact, x1 being about 1/2 an

R wave amplitude.

leadallRALA> leadLL V1 >
Allows ecg artifact to be placed on all ecg leads or selec-

tively on only one, ’

Bp/resp Artifact _
Respiration artifact can be injected into any pressure
waveform, Arterial and Left Ventricle waveforms are
modulated by the selected respiration rate. Modulation on
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Defibrillator

22

Arterial is 131/87 to 109/73. Modulation on Left Ventricle
is 131/0 to 109/0. All other pressure waveforms have the
respiration added to them with a value from 0 to 24 mmHg,
The amount of artifact can be x.5 or x1 of the amount
specified above.

bp/T off x.5 x1
Enables and selects the amptitude factor for bp/r artifact,

Note: This is a series of interactive waveforms where the patient
goes into fibrillation, and then may be defibrillated either by a
pulse signal through the DEFIB SYNC input or by 2 menu selec-
tion. For the emergencies the pulse may come any time during
ventricular fibrillation. For Cardioversion, the pulse must be
synchronized with the R wave and must come within 100 millisec-
onds before or after the peak of the R wave. If the puise comes
during this time, the patient will be successfully defibrillated. If the
pulse comes outside of this window, the patient will enter ven-
tricular fibrillation. At this point the patient may be defibrillated
again back to normal. The waveform for successfil defibrillation
for all series is a negative pulse which takes 3 seconds to recover to
a flat line, then 3 nodal beats at 30 BPM, 6 nodal beats at 60 BPM,
and then contimious normal beats at 80 BPM, The waveform for
an unsuccessful defibriliation when in Cardioversion is the same
negative pulse and 3 second recovery followed by ventricular
fibrillation. When using the menu selections, either the original
waveform, or the defibrillated result may be selected at any time.

Emergency 1.
A series with 10 normal beats, a PVC (R on T), 6 normal
beats, another PVC (R on T), and then a continuous fine
ventricular fibrillation,

el new defib
“new” starts the series. “defib” defibrillates the patient.

Emergency 2
A series with 10 normal beats, 25 beats of ventricular
tachycardia (180 BPM), and then a continuous fine ven
tricular fibrillation.

¢2 new defib : :
“new” starts the series. “defib” defibrillates the patient.
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Cardioversion
A course atrial fibrillation waveform which must be
defibrillated synchronized with the R wave.

cv new sync late>
“new” starts the waveform. “sync” gives a successful
defibrillated result simulating that the pulse came within
the +/- 100 millisecond window of the R wave. “late”
simulates that the defib pulse was late and came after the
window, resulting in ventricular fibrillation,

_External input

ext in off on>
Disables or enables pulses at the DEFIB SYNC input to get
through to defibrillate the patient.

IABP
Intra-Aortic Balloon Assist Pump

Note: Entering this menu and executing one of the following
waveforms sets the BP-1 channel to the arterial waveform and
enables it to be modified by a signal from an Intra- Aortic Balloon

~ pump, simnlating the pump’s effect which is added to the arterial
waveform. Early, normal, and late inflation and deflation are
simulated. The pump signal enters via the DEFIB SYNC input, a
high level indicating that the pump is on. See Specifications.

nsb 3060 80 120>
Normal sinus rate in BPM.

afib
Atrial fibrillation,

pvc 6/min.
PVC’s among normal beats at 6 per minute.

paced async
Asynchronous continuously paced, 75 BPM.

paced demand
Paced on demand, mostly paced.

run 5 pvcs
Five PVC’s together among 14 normal beats.
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mn 11 pvcs
Ten left and one right PVC together among eight normal
beats.

Utility
up<—view—>dn
Adjust viewing angle of front panel display for best con-
trast, saved during power off.

calibrate
Enters the calibration mode. In order to enter the Calibra-
tion mode, the Cal enable switch must be depressed. In
addition, there is 2 movable jumper inside the unit that
enables or disables calibration (see calibration procedure).
It is normally in the disable position.

user off on def>
Turns off or on the user menu or enters the special define
user menu mode. See below section on USER MENU.

model 21_ .
Displays the model number and the software revision
number.

baud 300 600 > baud 1200 2400 >
Sets the baud rate for the RS-232 interface. See below
section on RS-232.

echo off on

Determines whether the characters recieved via the RS-232
. peort are echoed back to the sender.

POWER UP CONDITIONS _
The following conditions are present when the power is first
turned on:

~ ECG: Normal Sinus, 60 BPM, Normal Axis, Adult,
1 mV amplitude, no ST segment veriation.

BLOOD PRESSURE: all channels at ATM.
RESPIRATION: Normal, 20 BPM, 1.0 ohms.

ARTIFACT: All off.
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USER MENU

Executing “off” disables USER MENU. The USER MENU is
then removed from the MATN MENU list,

Executing “on” enables the user menu if one has been defined.
USER MENU will appear in the MAIN MENU. The execute menus
under this main menu are executed just like other menus.

Executing “def’(define) places the unit in a special mode where
any execute menu that is executed is placed in the USER MENU.
The display flashes for a longer time than normal when a function
is executed to show that this mode is engaged. The menu ¢an be up
to 50 selections long. If more than 50 are entered, the unit auto-
matically exits the define mode. Each time the define mode is
exited, the previous USER MENU is destroyed. If the power is
turned off before the define mode is exited the new menu will be
lost and the previous one remains intact. This can be useful if,
while entering a new menu, you want to terminate the entry and go

. back to the previous menu. UTILITY menus and Blood Pressure 3

menus will not be placed in the USER MENU.

Once a menu has been defined it cannot be modified. The only way
to modify the old menu is to completely reenter it.

EXAMPLE: :

Set the display to the user define menu (“user off on def”), Set
the cursor to “def” and execute it. Now leave the user define menn
and execute the following selections:

1) ECG, Premature, pac

2) BLOOD PRESSURE, Blood pressure 1, wedge
3) BLOOD PRESSURE, Blood pressure 2, cvp

4) RESPIRATION, Normal Resp, ohms 1.0

5) RESPIRATION, Normal Resp, rate 20

Retum to the user define menu and execute the “on” cursor posi-
tion. Now go back to the main menus and find USER MENU.
Execute it and the display should read: ecg pac. The sub key will
scroll through the rest of the user menu, it should match what was
entered above. Any of these menus can be exacuted by depressing
execute.

Return to the user define menu and execute “off”. Now return to the
main menus and note that the USER MENU is now gone. Turning
it back on will bring back the menu previously entered so it does

“not have to be reentered. The user menu is not lost when the power

is turned off.
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RS-232
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All functions may be programmed via RS-232 except echo and
baud rate. See calibration procedure for RS-232 calibration. A
special cable is required and is avaliable from Dynatech. There are
three standard cables:

3010-0204H: female, pin 2 Txd, IBM compatible
3010-0203H: male, pin 2 Rxd
3010-0202H: male, pin 2 Txd

Pin 2 Txd means transmit to simulator on pin 2, pin 2 Rxd means
receive from simulater on pin 2. Connector gender is for connector
on cable. Standard length is 6 ft. Special lengths or connector
configurations are avaliable,

Baud rate is settable to 300, 600, 1200 or 2400, see UTILITY
menu above. The simulator sends a prompt (“>") on power up.
Commands may be entered in lower case or upper case. Spaces are
ignored, Commands must be terminated with a carriage return or a
line feed. Hlegal entries cause an error message to be sent (“?),
inchading entries which are not possible to set up. Another prompt
is sent after the previous message has been executed. Characters
may be echoed, see UTILITY menu above. The function entered
will be displayed on the front panel display except for certain
special commands. Baud rate and Echo are saved when the power
is turned off.

Below are the 4 possible messages that the simulator can send:

ECHO OFF, LEGAL COMMAND: > CR,LF
ECHO OFF, ILLEGAL COMMAND: ?7, CR, LF
ECHO ON, LEGAL COMMAND: (command string), CR, LF, >
ECHO ON, ILLEGAL COMMAND:
(command string), 2, CR, LF, >

Echo on is normally for use with terminals, echo off is for use with
computers '

The escape key will cancel all characters from the previous CR or
LF. Backspace will delete the previous character.

Data format is 7 bits and a parity bit. Parity is ignored on input and
off (0) for output. Any number of stop bits are accepted, one is
output. .
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Following is a list of RS232 commands:

Category Command - Description
Normal Sinus Rate NSB30 bpm 30
NSB60 bpm 60
NSB&0 bpm 80
NSB120 bpm 120
NSBI160 bpm 160
NSB200 bpm 200
NSB240 bpm 240
NSB300 bpm 300
Normal Sinus Ampl. NSAQ.S ampl 0.5
o NSALD ampl 1.0
NSAL.3 ampl 1.5
NSA2.0 ampl 2.0
Axis Deviation AXNRM norrmal axis
AXHRZ horizontal axis
AXVER vertical axis
St Segment Variation STVOFF st variation off
' STVYPOS positive st variation
STVNEG negative st variation
STAQ0.05 .05 st amplitude
STAO.1 .1 st amplitude
STAO.15 .15 st amplitude
STAO.2 .2 st amplitude
STAO.5 5 st amplitude
‘STAO.8 .8 st amplitude
Pediatrics PEDOFF pediatrics off
' . PEDON pediatrics on
ECG Performance SQU sq 2Hz @ ImV
' PUL puise 4sec ImV
SIN1Q _ sine 10
SIN40 sine 40
SINS0 sine 50
SIN60 sine 60
SINIOO- | sine 100
TRI tri 2Hz 3mV
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SV Arrhythmias AF1 afibl
AF2 afib2
AFL aflutter
SINA sinus amr
MB30 mb30
MBI120 mb120
PAT pat
NOD nodal
SVT SVt
Premature PAC pac
PNC pnc
PVCl1 pvel
PVCIE pve 1 early
PVCIR pvelront
PVC2 pvc 2
PVC2ZE pvc 2 early
PVCIR pvc2ront
MFL multifocal
Vent Rhythms PVCH pves 6/min
PVC12 pvcs 12/min
PV(24 pvcs 24/min
FMF freq mf 20/min
BIG bigeminy
TRG trigeminy
PAIR pair pve
RUNS |run 5 pves
RUNI11 run 11 pves
VNT veniricular
VTC vtach
VFB1 vfib 1
VEB2 viib 2
EMD emd
ASY asystole
Conduction 1DB 1 deg. block
2DB1 2deg. block t 1
2DB2 2 deg. block t 2
3DB 3 deg. block
RBB rbbb
LBB bbb
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Paced Rhythms ASN async 75 bpm
DM1 demand 1
DM2 demand 2
AVS av seq
NCA non capture
NFU non function
BP1 P1S0 atm
' P1ART arterial
PILY left ventricle
PIRVY right veniricie
P1PA pulm art
P1W  wedge
P1S0O static 0
P1S20 static 20
P1S40 static 40
P1S80 static 80
P15100 static 100
P1§200 static 200
P18250 static 250
P1S300 static 300
BP2 P2S0 atm
P2CVP cvp
P2RV right vent
P2PA pulm artery
pP2w wedge
P2S0 static 0
P285 static 5
P2S10 static 10
P2520 static 20
P2530 static 30
BP3 P3ATM atm
' P3CVP Ccvp
P3RV Iv
P3PA pa
P3W wedge
BP3 Swan-Ganz INS insert
INF inflate
DEF - deflate
REM Iemove
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RO0.0

Normal Resp. chms ohms apn
ROO.1 ohms .1
RO0.2 ohms .2
ROO.5 ohms .5
RO1.0 ohms 1.0
RO3.0 ohms 3.0
Normal Resp. Rate RR15 rate 15
RR20 rate 20
RR30 rate 30
RR40 rate 40
RR60 rate 60
RR120 rate 120
Normal Resp. Apnea AOFF apn off
AON apn on
Al2 apn 12sec
A32 | apn 32sec
Abnormal Resp. RVYNT ventilator
ecg Artifact EAQOFF ecg art off
EAMSC ecg art mscl
EASQ ecg art S50Hz
EA60 ecg art 60Hz
EAWNDR ecg art wander
EAAX.S ecg art ampl x.5
EAAX1 ecg art ampl x1
EAAX2 ecg art ampl x2
EALALL ecg art all leads
EALRA " |ecg artlead RA
EALLA ecg art lead LA
EALLL ecg art lead LL
EALV1 gcg artlead V1
bp/r Artifact PAOFF bp/r art off
PAX.S bp/r art ampl x.5
PAX1 bp/r art ampl x1
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Defibrillator EINEW emergency 1, new
E1DEF emergency 1, defib

JEZNEW gmergency 2, new
E2DEF emergency 2, defib
CVNEW cardioversion, new

CVSYNC cardioversion, sync
CVLATE cardioversion, late

DFOFF ext input disable
DFON ext input enable
TABP (Intra-Aortic INSB30 normal sinus 30 bpm
Balloon Pump) INSB60 normal sinus 60 bpm
INSB&( normal sinus 80 bpm
INSB120 normal sinus 120 bpm
IAFIB atrial fibrillation
IPVC6 PVC's 6 per minute
IPASYNC paced asynchronous
IPDEM paced on demand
IRPVCS run of 5 PVC's
IRPVC11 run of 11 PVC's
Miscellaneous UOFF user menu off
UON user menu on
UDEF user menu define
KOFF disable front panel keys
KON enable front panel keys
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WIRING TABLE

FUNCTION COLOR PIN NO
OQUTPUT(H BLACK 4
OUTPUT{) RED 1
EXCITER( WHITE 3
EXCITER() | GREEN 5
ECG REF BLUE 2

Patient Simula_tOr

B.P. OUTPUT CABLE ASSEMBLY

" Figure 2.1 |




CHAPTER 3 CALIBRATION PROCEDURE

CHAPTER 3

" CALIBRATION PROCEDURE

37






CHAPTER 3 CALIBRATION PROCEDURE

CAPACITIVELY COUPLED REAR PANEL

CALIBRATION PROCEDURE
Some units have the ECG leads capacitively coupled. This disables
the calibration of the ECG AMPLITUDE and RESPIRATION
through the rear panel jacks. If the adjustments have no effect when
calibrating these two parameteres use the following procedure.

Disassemble the unit as for BP OFFSET AND LINEARITY. ECG
AMPLITUDE AND RESPIRATON calibration calls for connecting
the DMM to LL and RA. Instead connect it to pins 10, and 11 of
the rear panel connector as shown below. Then follow the normal

procedure.

REAR PANEL

1 noA 15
10 11

TOFP PCB
COMPONENT SIDE

Figure 3.1
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INTRODUCTION

To calibrate the simulator the following equipment is required:
MODEL 213: |
DIGITAL MULTIMETER 4 1/2 digits
MODELS 215 AND 217:

DIGITAL MULTIMETER 5 1/2 digits
(must resolve .01 Ohm out of 500)

10.000 VOLTAGE SOURCE 30 mAmps.
SPECIAL BP CABLE DNI P.N. 3010-0205H

Calibration can be done via RS-232 or the front panel. Units with
capacitively decoupled rear panels require the calibration test leads
to be connected to the rear panel connector pins for ECG and
RESPIRATION amplitudes. (See Figure 3.1)

There is a jumper inside the unit that disables calibration. See
Figure 3.2 for location of jumper. All units except the earliest
produced also have a switch to bypass the disable jumper. This
switch is located inside a small hole on the right side of the unit
under the cal sticker. This switch allows enabling the calibration
procedure without disassembling the unit. Depress and hold the
switch while executing the calibrate menu to enter the calibration
mode,

- FRONT PANEL CALIBRATION

40

RS-232 is disabled during front panel calibration.
The front panel keys are redefined for calibration:

MAIN KEY increment reading

SUB KEY {special, see below)
CURSOR KEY decrement reading

EXCKEY execute



BP | LIN
R69 M5
BP | OFST
R42
BP 2 LIN
R53
BP 2 OFST
O R39
BP 3 LIN
R25 \;0 \
BP 3 OFST
R26
TOP PCB
ADJUSTMENT LOCATIONS
ENABLE
CAL i ﬁSWITCH
DISABLED —4— 3¢
CAL ¥
ENABLED— |
BOTTCM PCB

Figure 3.2
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The SUB KEY has two special functions, to jump to a specific step
and to exit the cal procedure. Do not use the SUB KEY until after
the “RAW CAL? SUB=YES"” menu unless a raw cal is desired
(see below). To set a specific step number, first depress SUB. The
display reads a mumber with a cursor flashing under the first digit,
use the INC and DEC KEYS to set the number to the first number
of the step desired. Now press SUB again and the cursor moves
over to the second digit, adjust this as desired. Depress SUB again
and the unit jumps to the step namber displayed. To leave the
calibration procedure at any time depress SUB then depress EXC.

In order to calibrate the unit it will be necessary to open the case
and remove the top and bottom P.C.boards. The bottom case half
is secured by the four screws holding the rubber feet. The bottom
board is secured to the top board by three screws. The top board is
securead to the case by two hex head screws. Set the PC boards

on a non-conductive surface for calibration.

Set the following initial conditions:

POWER ON
SENSITIVITY 40
LEAD SELECT I
BASELINE 500

1t is recommended that a battery eliminator be used. If the battery
goes low before the last step is performed all calibration data is
lost,

Set the display to the calibrate menu under UTILITY. Move the cal
jumper to-the cal enable position or depress and hold the cal switch
and execute the calibrate menu. If the unit has a cal enable switch
use it instead of the jumper.

The display now reads “RAW CAL? SUB=YES". This step only
needs to be done if the EEPROM, U17, has been replaced. Hit any
key except SUB to skip this step. To perform this step depress
SUB. This leads raw cal constants into memery.

The display now reads “1. VIEWING ANGLE”. Use the
INC(MAIN) and DEC{CURSOR} keys to set the desired viewing
angle. Then depress execute to go to the next step. Note that the
first character on the display is a “1”*, this is the step number.
Each step is numbered consecutively on the display. These numbers
are different for each model. :
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Model Number
Step 2 is “2. 213 215 217”. Set the correct model number using

the DEC key and go to the next step by depressing execute,

BP Offset and Linearity (See Figure 3.2) _

' The next group of steps are for adjusting blood pressure offset and
lingarity (6 steps for 217, 4 steps for 215 none for 213). These are
internal adjustments. Check the calibration by following the
adjustment procedure below without actually adjusting anything to
see if the unit is still calibrated.

Connect the cable to BP1. Connect the black lead to DMM high
and the red lead to DMM low. Leave the white and green leads

- open. With the cursor under “OFST” adjust the voltage for 0V
+/- 50uV using the adjustment labled BP1 QFST. Move the cursor
to “LIN” and adjust the voltage for 0V +/- 50uV using the adjust-
ment labled BP1 LIN. Repeat both cursor position steps until both
readings are in spec.

Now go to the next step, “4. BP1 A B C D”. Step through the four
cursor positions checking the voltage at each one. All four reading
should be less than 125 uV. If they are not, readjust as follows: if A
or B are out adjust OFST, if C or D are out adjust LIN. Then
recheck all positions.

Repeat this procedure for BP2 and BP3 using steps 5 through 8 for
a 217 or steps 5 and 6 fora 215.

ecg Amplitude
For the next two steps {9 & 10 for 217, 7 & 8 for 215, 3 & 4 for
213) connect the DMM to LL high and RA low. If the unit has a
capacitively decoupled rear panel connect the DMM high to pin 10
and low to pin 11 (see Figure 3.1). Adjust for the voltage as shown
on the display using the increment and decrement keys.

If calibrating a 213 go to the paragraph marked EXIT.

Respiration o
For the next steps (11-15 for 217, 9-13 for 215, none for 213)
connect the DMM to LL high and RA low and set the DMM to
measure ohms. For the first step measure and record the resistance.
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Blood Pressures

Exit

RS-232 CALIBRATION

For each of the next 4 steps adjust the resistance to the value
measured in the first step plus the signed number on the display.
Use a range on the DMM that can resolve .01 ohms out of 500.
EXAMPLE: Ifthe reading in the first step is 500 ohms, then in the
second step set the ohms to 500.25 ohms.

The remaining steps are self explanatory. Connect the speciail
cable to the BP channel shown on the display, connect the white
lead to 10 volts with the green lead to ground, connect the black
lead to the DMM high and the red lead to the DMM low. Adjust
the voltage to the value shown on the display. Repeat this for all
remaining steps. The display will prompt you when to switch to the
other channels.

Note: The first step on each blood pressure channel is O volts. The
unit cannot output voltage below the voltage set in the linearity and
offset adjustments above, but the decrement key can set a cal value
below this resulting in distorted pressure waveforms. To avoid

this, decrement the voltage until it does not change any more, note
the voltage, increment above it then slowly decrement down to it
and stop. Do this only for the first step on each channel.’

After executing the last step, the instrument automatically returns
to the normal mode outputing the waveforms it would if the power
was just turned on. Return cal jumper to the disable position if
desired.

Before attempting RS-232 calibration become familiar with the
FRONT PANEL CALIBRATION procedure above., The front
panel is disabled during RS-232 calibration. Refer to the OPERAT-
ING INSTRUCTIONS for operation of the RS-232 port. Each step
in the calibration has a command. There are 5 commands each for
incrementing and decrementing values. These work like the incre-
ment and decrement keys except the different commands allow for
various in¢ and dec rates. All steps are displayed except model
number, The steps may be done in any order except model number

“must be done first (and not again) and the two ecg steps must be
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done in order (0 then 1mV), If a command is entered that is not
apropriate for the instrument being calibrated an error message
(“7) will be returned.

To enter the RS-232 calibration, set the cal jumper or cal switch
and enter the command “CAL”. For a raw c¢al enter the command
“INITCAL” instead. At the end of the calibration, “END” must be
entered or the data is lost. If the power is turned off during cal the
data is lost.

To adjust BP offset and linearity, use OFSETB for offset and
OFSETD for linearity. Then check all 4 settings as in the front
panel calibration.

Note: For ROM revisions 1.01 to 1.05 “initcal” sets the baud rate
to 2400 and turns echo on. This may prevent further communica-
tion with your computer, If this is a problem, either perform a
rawcal from the front panel or contact the factory for new roms.
But under normal conditions it is not nessessary to do a raw cal.

EXAMPLE: The objective is to enter the calibration procedure,

" adjust BP-1 ATM then leave. The instrument is a 217.

1) Set the cal jumper or depress and hold the cal switch
while entering ‘CAL’ on RS-232,

2) Enter “M217”°. Model no.
3) Enter “IPO"_. Blood pressure channei 1, 0 mV.

4) Read the DMM. Enter INC and DEC conunands until
the meter reads OmV.

5} Enter “END”. This exits the calibration procedure.

45



CALIBRATION PROCEDURE CHAPTER 3

Below is a list of RS-232 calibration commands:

Function Command Description
Viewangle VIEW view angle
Model Number M213 model 213
M215 model 215
M217 model 217
BP Offset and Lin QOFSTA offset a
OFSTB offset b
OESTC offset ¢
QFSTD offset d
ECG ECGO ecg 0 mV
ECG1 ecg 1 mV
Respiration RREF reference ohms
R+.25 ref +.25 ohms
R-.25 ref -.25 ohms
R+1.5 ref +1.5 ohms
R-1.5 ref -1.5 ohms
BP1 ' 1PO° 0mV
1P.8 S mVY
1P4 4mV
1P8 g mV
1P10 10 mV
1P16 16 mV
1P32 - 32 mVv
1P40 40 mV
1P48 48 mV
1P80 SO mV
1P100 100 mV
1P120 120 mV
BP2 2P0 0mV
2P.8 LmVv
2P2 2mV
2P2.8 ' 2.8 mV
2P4 4 mV
2P6 6 mV
2P8 gmv
2P10 10 mV
2P12 _ 1ZmV
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Function Command Description
BP3 3P0 0mV

3P.8 L mVv

3p2.8 2.8 mV

3P4 4mV

3P6 6mvV

3P10 10 mV
Increment INCS increment

INCM INCS x 8§

INCL INCS x 64

INCX INCS x 512

INCXX INCS x 4096
Decrement DECS decrement

DECM DECSx &

DECL DECS x 64

DECX DECS x 512

DECXX DECS x 4096
Exit END leave cal
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CHAPTER 4 CIRCUIT DESCRIPTION

BLOCK DIAGRAM DESCRIPTION (FIGURE 4.1)
The block diagram is shown in Figure 4.1, The microcomputer
receives inputs from the keyboard to set the display and the desired
waveforms for ECG, blood pressure, respiration ,and viewing
angle. There are 15 separate outputs from the instrument. To
generate all of them the microcomputer continually scans through
all 15 to update the analog output levels as follows: The digital to
analog converter is set to the level for the channel being processed
then the appropriate sampie and hold channel is open and after the
bold capacitor is charged up it is closed again. This is repeated for
the next channel and so on until all channels are updated. This
cycle is repeated continuously. The sample and hold channels hold
the levels until the next update cycle.

The signals out of the sample and hold circuits are in the order of 1
volt. The ECG attenuator reduces these to the 1 mvolt level for the
ECG posts. The 1 VOLT OUTPUT is left at a high level. The
" blood pressure signals are processed though circuitry that muitiplies

them by the exiter voltage from the patient monitor to generate the
output signal, The respiration signal is converted from a varying
voltage to a varying resistance at the appropriate ECG lead. The
viewing angle signal is sent to the display to set the viewing angle.
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Keyboard
Microcomputer
D/A Converter Display view angle
analog in channel select
I5 Channel Sample and Hold

ECG View
Atten. and BP Resp Angle

Filter -

Figure 4.1
Block Diagram
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SCHEMATIC |

SCHEMATIC 2

The processing unit of the micro computer, Ull,is an HD6303.
This device has an 8 bit micro processor, 2 timers, 256 bytes of

"RAM, a serial port and 5 I/O ports. The ports have been configured

as follows: 2 ports form the address buss; 1 port for the data buss;
1 port for the keyboard, cal disable switch, low battery signal
from the power supply and the defib sync input; 1 port for sample
and hold channel selection, ECG filter on/off and EEROM control.

The keyboard (schematic 5) is 4 keys, MAIN, SUB, CURSOR, and
EXECUTE. These are described in the operation procedure in
Chapter 2. The calibration procedure is stored in PROM and can be
accessed from the keyboard. If a jumper is placed a position 9 of
3 the calibration is disabled unless the CAL DISABLE switch is
depressed. Calibration constants are stored in 2 nonvolatile memory
(EEROM), U17. Each time the unit is powered up the processor
turns on the EEROM by turning on Q4. The data is read into RAM
and them the EEROM is tumed off to save power. U17 has a
bidirectional serial data line at pin 5, Data transfer is syncronized
by the clock, from the processor, at pin 6. There is 64k of PROM,
U12 and U13, containing the program for the unit. The bottom 8k
of ROM is not used because it overlaps the 8k RAM, Ul4.

The serial port on the processor is used for the RS-232 port. Ul0a
converts the incoming signal from the high level bypolar signal to
a 0-5 volt signal for the processor. U10b takes the transmit signal
from the processor and translates it into a £3 volt signal. Ul0c
senses low level defibrilator signals and converts them to levels for
the processor. It has a trip point of .4 volts.

The unit can be powered by a battery or a battery eliminator, This
is regulated to +5 volts and -5 volts. U16 is the +5 volt regulator.

It is a low power voltage régulator with built in current limiting.
When the input voltage is to low for the regulator to regulate, about
5.5 volts, the ERR line is pulled low to signal the processor to
terminate output waveforms and display LOW BATTERY. Q3
takes the raw voltage and shifts it to approximately +5 volts to
drive the voltage inverter, U15. U15 converts +5 to -5 volts. It is
not a voltage regulator and also has a 50 Q output resistance.

U9 is a 12 bit D/A converter with internal data storage registers.
Both registers are accessed from the 8 bit data buss from the
processor. Output waveforms have 8 bit resolution. The other 4 bits
are for software adjustment of amplitude and offset, The calibration
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procedure calculates offset and amplitude constants for each output
that are included in the data sent to the D/A, U8 converts the
current output of U9 to a voltage with a range of 0 to 2.4 volts.
U10d amplifies this to 4.8 volts. The 2.4 volt reference voltage
from Ué6b is also summed into 1J10d to shift the output to have a
range of +2.4 to -2.4 volts. Uba buffers the 1.2 volts from U10 to
be used as the reference voltage for the D/A converter, U9, U6b
amplifies this to 2.4 volts,

The various IC’s in the instrument that are connected to the data
buss have chip select inputs that must be set in order for them to
receive data. These are generated from the address buss by U2, U3,
4 and U5,

US through U10 form the 15 channel sample and hold circuit. U9
and U10 are 1 input to 8 output analog switches. The select inputs
A, B and C select which output is connected to the input. Each chip
also has an INHibit input. By using the select and inhibit inputs the
processor can route the analog signal from the D/A converter to any
of the outputs (see block diagram description). Each of these
channels has a capacitor to hold the voltage after the channel has
been deselected, and a high input impedence amplifier to buffer the
capacitor. Nine of the resulting signals form the ECG outputs.
These are attenunated by the resistor networks RN, RN2 and RN4,
Between RN1 and RN2, each channel has a capacitor to filter out
frequencies above 100 Hz., These smooth out the steps from the
D/A converter. Each capacitor is connected to an analog switch,
Ull, Ul2 and U13. These turn the filter off to allow pacer spikes
through to the output when they are selected.

Thé 1 VOLT ECG output is generated by Uéa. This also has a
switchable filter at its input.

The respiration signal sample and hold is U5d. This is sent to U4b
to be converted to a varying resistance. In the feedback of U4b is an
LED and photo resistor, PR1a. The output of U4b sets the amount
of current into the LED and thus its light output. This in turn sets
the resistance of the photo resistor. Thus the resistance of the photo
resistor tracks the input signal. PR1a and PR1b are a matched set.
The current in both diodes is equal so the resistance of both photo
resistors is the same. The resistor in PR1b is connected in series
with an ECG output. The LEAD switch selects which ECG post

has the respiration signal on it.
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SCHEMATICS

The viewing angle control voltage is generated at U5c and routed to
the display on shematic 5.

The 3 blood pressure waveforms are generated at U9c, USa and
USd. These are routes to the blood pressure cutput circuitry on
schematic 4.

The three blood pressure channels are identical except for differ-

ences in pressure range. Only one will be described. U3b is a
transconductance amplifier. It has a differential input and a bias
input. The output is the product of these two inputs. The exiter
voltage input from the blood pressure patient monitor at J1 pins 3
and 5 is routed to the voltage input of U3b after being attenu-
ated by R60 and R39, and R63 and R78. The blood pressure signal
for BP1 from the sample and hold on schematic 3 is converted from
a voltage to a current by U4a and Q3 and routed to the bias input of
U3b. The output of U3b is thus the blood pressure signal times the
exiter voltage. The attenuator at the output sets the ouput voltage at
J3 pins 1 and 4. The voltage can be set to simulate either 5 or 40
pV/V/mmHg by the sensitivity switch.

The 2 temperature outputs are a set of resistors that simulate the
resistance of a temperature thermistor.

This schematic shows the interconnects between all the circuit
boards and the connections to the front rear and top panels.
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CHAPTER 5 PARTS LIST
REF. DES. PART NO, DESCRIPTION QTY
213A SHIPPING SYSTEM
Z71 9519-0122 213 FINAL ASSY 1
ZzZ2 9508-0161 217 MANUAL I
Z73 1201-0019 BATTERY ELIM 211A 1
ZZ4 9301-0034 SHIPPING BOX 1
ZZ5 9530-0014 217 CARRING CASE 1
Z26 1001-2001 BATTERY 9 VOLT 1
227 NO P/No. 3 X SPLASTIC BAG 1
213A FINAL ASSEMBLY
B001 - NOT USED 1
Jo3o0 2719-0203 JACK PHONE 1
P01 2710-0331 2 PIN CONN 0.1" SPACING 1
ZZ01 5205-0203 213 TOP PCB ASSY 1
ZZ02 5205-01%4 217 BOTTOM PCB ASSY 1
ZZ03 5210-0132 217 RR PNL EL ASSY 1
2205 5001-0190 217 FRONT PANEL 1
2206 5027-0068 217 DISPLAY LENS 1
ZZ10 4504-0007 FOOT RUBBER BOTTOM 4
ZZ11 4709-0004 SCREW METRIC 3m X 30m PPH 4
Z712 5023-0071 BATTERY COMPARTMENT i
ZZ13 4715-0021 SCREW 4-20 X 9/16 HEX WSHER 2
ZZ214 4704-2234 SCREW 4-40 X 5/16 PPH 5
27216 4711-0115 WASHER INT/TH #4 9
ZZ18 8006-0001 LOCKTITE CA-S AR
ZZ19 3003-0560 WIRE 24G PVC BLK 2in 1
ZZ20 3003-0502 WIRE 24G PVCRED 2 in 1
ZZ21 5027-0069 217 CASE TOP MODIFIED 1
2222 5027-0070 217 CASE BOTTOM MODIFIED 1
2724 5001-0196 213 TOP DATA PANEL 1
2226 4711-4015 WASHER FLAT #4 4
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REF. DES. PART NO.

213 TOP PCB ASSEMBLY

C003 0418-0008
C004 0418-0008
C013 0418-0073
Co14 0418-0073
C015 0418-0073
CO16 0418-0073
Co18 0418-0073
Co19 0418-0073
C020 0418-0073
C022 0418-0073
€023 0418-0073
C024 0418-0073
C026 0418-0073
C028 0415-0104
C029 0418-0008
C030 0418-0008
C031 0418-0072
€033 0418-0008
C034 0418-0072
C035 0418-6072
C036 0418-0072
C038 0418-0072
€039 0418-0072
C040 0418-0008
Co41 0418-0008
7004 2710-0168
1005 2710-0172
J006 27100167
J009 2710-0170
1010 2710-0170
R036 0300-1107
RO8S 0307-1683
R086 0307-1434
RO90 0307-1731
R0O91 0307-1731
R093 0307-1731
R094 0307-1242
R0O95 0307-1242
R096 0307-1242
R126 0300-1106
R128 0307-1934
R129 0300-1203
R130 UNUSED
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DESCRIPTION

CAP CERM .1uF

CAP CERM .1uF

CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF

. CAP CERM .0047uF

CAP CERM .0047uF
CAFP CERM .0047uF
CAP MICA 130pF

CAP CERM .1uF

CAP CERM .IuF

CAP CERM .0150F
CAP CERM .1uF

CAP CERM .015uF
CAP CERM .0150F
CAP CERM .015uf
CAP CERM .015uF
CAP CERM .015uF
CAP CERM .1uF

CAP CERM .1uF

M HEADER 2PIN

M HEADER RA 15PIN
M HEADER 26 PIN SIP
JACK DIN VO 5 PIN
JACK DIN /O 5 PIN
RES 1/4W 5% 10M
RES MF 1/8W 1% 4.99K
RES MF 1/8W 1% 27.4k
RES MF 1/8W 1% 56.2
RES MF 1/8W 1% 56.2
RES MF 1/8W 1% 56.2
RES I/8W 1% 174

RES 1/8W 1% 174

RES 1/8W 1% 174

RES 1/4W 5% IM

RES MF 1/8W 1% 90.9K
RES 1/4W 5% 2K

RES UNUSED

QTY
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REF. DES.

213 TOP PCB ASSEMBLY, cont.

RNOi
RNO2
RNO3
RN04
RNOS
S004
U003
U006
U007
U008
UoQ9
U010
Uol11
U012
U013
w001
Z7Z01
2202
ZZ03
ZZ04
ZZ05
2206
2207

PART NO.

0317-0026
0317-0025
0317-0028
0317-0023
0317-6022
2507-0018
2118-0114
2118-0114
2118-0114
2118-0114
2121-0079
2121-0079
2121-0054
2121-0054
2121-0054
3015-0005
4910-0095
2712-0003
2712-0015
2712-0018
2714-0002
4910-0097
5201-0199

DESCRIPTION

RES NET 220K X8 DIP
RES NET 150K X7 DIP
RES NET 470 X7 SIP
RES NET 22K X7 DIP
RES NET 270 X7 DIP

'SWITCH SLIDE 4P2T

IC LF444CN

IC LF444CN

1IC LF444CN

1IC LF444CN

IC MC74HC4051

IC MC74HCA4051

IC 74HC4316N

IC 74HC4316N

IC 74HC4316N
JUMPER .4 INSL
STANDOFF .75 4-40 SW
SOCKET DIP 8 PIN
SOCKET DIP 14 PIN
SOCKET DIP 16 PIN
TEST POINT

SW STD #6 RD .25L
217 TOP PCB

QTY
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REF. DES. PART NO. DESCRIPTION QTY
215 SHIPPING SYSTEM

2206 1601-2001 BATTERY 9 VOLT 1

ZZ07 NO P/No. 3 X SPLASTIC BAG 1

ZZ1 1201-0019 BATTERY ELIM 211A 1

Z72 9301-0034 SHIPPING BOX 1

ZZ3 9508-0161 217 MANUAL 1

Z74 9519-0123 215 FINAL ASSY 1

Z7Z5 9530-0014 217 CARRING CASE I

215 FINAL ASSEMBLY

BOO1
J030

POO01

ZZ01
2202
2703
2705
27206
ZZ10
ZZ11
2212
Z713
Z714
ZZ16
ZZ18
2Z19
Z720
27221
ZZ22
ZZ25
ZZ26

62

2719-0203
2710-0331
5205-0193
5205-0194
5210-0144
5001-0190
5027-0068
4904-0007
4709-0004
5023-0071
4715-0021
4704-2234
4711-0115
8006-0001
3003-0500
3003-0502
5027-00659
5027-0070
5001-0197
4711-4015

NOT USED

JACK PHONE

2 PIN CONN 0.1" SPACING
215TOP PCB ASSY

217 BOTTOM PCB ASSY

217 RR PNL EL ASSY

217 FRONT PANEL

217 DISPLAY LENS

FOOT RUBBER BOTTOM
SCREW METRIC 3m X 30m PPH
BATTERY COMPARTMENT
SCREW 4-40 X 9/16 HEX WSHER
SCREW 440 X 5/16 PPH
WASHER INT/TH #4
LOCKTITE CA-9

WIRE 24G PVC BLK 2in

WIRE 24GPVCRED 2 in -

217 CASE TOP MODIFIED

217 CASE BOTTOM MODIFIED
215 TOP DATA PANEL BASIC
WASHER FLAT #4
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REF. DES.

PART NO.

DESCRIPTION

215 TOP PCB ASSEMBLY (#104140, Rev M)

Coot
C002
C003
C004
€005
C006
C008
coll
Co13
Col14
CO1S
Co16
Cois
Co19
€020
Co21
022
C023
Co24
€025
C026
C028
C029
C030
CO31
Co033
C034
C035
C036
C038
C039
C040
Co4l
€042
D001
1001

7002

1004

J005

1006

1007

1608

1009

1010

0418-0071
0418-0016
0418-0008
0418-0008
0418-0071
0413-0071
0418-0008
0418-0073
0418-G473
0418-0073
0418-0073
0418-0073
0418-0073
0418-0073
0418-0073
0418-0008
0418-0073
0418-0073
0418-0073
0418-0008
0418-0073
0415-0104
0418-0008
0418-0008
0418-0072
0418-0008
0418-0072
0418-0072
0418-0072
0418-0072
04183-0072
0418-0008
0413-0008
0418-0008
2102-0034
2710-0169
2710-0169
2710-0168
2710-0172
2710-0167
2710-0171
2710-0171
2710-0170
2710-0170

CAP CERM .56uF
CAP CERM .001uF
CAP CERM .1uF
CAP CERM .1uF
CAP CERM .56uF
CAP CERM .56uF
CAP CERM .1uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM ,0047uF
CAP CERM .0047uF
CAP CERM .1uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .0047uF
CAP CERM .1uF
CAP CERM .0047uF
CAP MICA 150 pF
CAP CERM .1uF
CAP CERM .1uF
CAP CERM .015uFf
CAP CERM .1uF
CAP CERM .015uF
CAP CERM .015uF
CAP CERM .015uF
CAP CERM .015uF
CAP CERM .015uF

'CAP CERM .1uF

CAP CERM .IuF

CAP CERM .IuF
TRANSORB 5V SA5.0
JACK DIN BP 5 PIN
JACK. DIN BP 5§ PIN

M HEADER 2PIN

M HEADER RA 15 PIN
M HEADER 26 PIN SIP
JACK DIN TEMP 4 PIN
JACK DIN TEMP 4 PIN
JACKDIN VO 5 PIN

JACK DIN IO 5 PIN

QTY
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REF. DES.

PART NO.

DESCRIPTION

215 TOP PCB ASSEMBLY (#104140, Rev M), cont.

PRO1
Q001
Q002
Q003
ROC1
ROO3
R0O04
R0O05
RO06
ROO8
R0O0O9
ROIO
RO11
RO13
RO14
ROIS
RO16
RO18
RO19
RO20
RO21
RO23
R0O24
RO2Z5
RO26
‘ROZ8
RO29
RO30
R0O31
RO33
R0O34
RO35
RO36
RO38
RO39
R0O40
R041
R0O42
R043
RO44
R045
R046
R048
R049

2116-0016
2112-0023
2112-0023
2112-0023
0316-0199
0316-0200
0307-1563
0307-1852
0316-0199
0307-1174
0307-1685
0307-1884
0307-1685
0307-1334
0307-1475
0307-1764
0307-1355
0307-1182
0307-1182
0307-1355
0307-1764
0307-1015
0307-1015
0326-0018
0326-0014
0307-1764
0316-0199
0316-0199
0316-0200
0307-1563
0307-1852
0307-1182
0300-1107
0307-1083
0326-0014
0307-1475
0307-1355
0326-0128
0307-1083
0307-1182
0307-1764
0307-1355
0307-1174
0307-1685

PHOTO ISO MATCHED (2)

TRANS 2N 4250
TRANS 2N 4250
TRANS 2N 4250
RES 1/8W .1% 332
RES 1/8W (.1% 2.32K
RES 1/8W 1% 3.74K
RES 1/8W 1% 750
RES I/8W .1% 332
RES 1I/8W 1% 14.7K
RES 1/8W 1% 499K
RES 1/8W 1% 80.6K
RES 1/8W 1% 499K
RES 1/8W 1% 21.5K
RES 1/8W 1% 301K
RES 1/8W 1% 60.4K
RES 1/8W 1% 226K
RES 1/8W 1% 150
RES 1/8W 1% 150
RES 1/8W 1% 226K
RES 1/8W 1% 60.4K
RES MF 1/8W 1% 100K
RES MF 1/8W 1% 100K
RES VAR 1M

RES VAR 100K
RES 1/8W 1% 60.4K
RES I/BW .1% 332
RES 1/8W .1% 332
RES 1/8W 0.1% 2.32K
RES 1/8W 1% 3.74K
RES 1/8W 1% 750
RES 1/8W 1% 150
RES 1/4W 5% 10M
RES 1/8W 1% 1.18K
RES VAR 100K
RES 1/8W 1% 301K
RES 1/8W 1% 226K
RES VAR 100K
RES 1/8W 1% 1.18K
RES 1/8W 1% 150
RES 1/8W 1% 60.4K
RES 1/8W 1% 226K
RES 1/8W 1% 14.7K
RES 1/8W 1% 499K

QTY
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PARTS LIST

REF. DES.

PART NO.

DESCRIPTION

215 TOP PCB ASSEMBLY (#IO4I40, Rev M), cont.

R0O50
RO51
RO53
R0O54
RO55
RO56
RO58
RO59
RO60
RO61
R0O63
R064
RO65
RO66
RO68
R0O69
RO70
R0O71
RO73
RO74
RO75
RO76
RO78
RO79
RO80
RO81
R0O33
RO84
RO8S
RO86
ROB3

RO89

ROS0
ROS1
R093
R0O94
R095
RO96
R098
R099
R100
R101
R103
R104

0307-1834
0307-1685
0326-0018
0307-1334
0307-1182
0307-1182
0307-1765
0307-1764
0307-1355
0307-1852
0307-1355
0307-1174
0307-1685
0307-1884
0307-1685
0326-0129
0316-0200
0300-1103

0316-0199
0316-0199
0307-1334
0307-1764
0307-1295
0307-1775
0307-1234
0307-1663
3015-0005
0307-1683
0307-1434
0307-1302
0307-1242
0307-1731
0307-1731
0307-1731

0307-1242
0307-1301
0316-0197
0307-1532
0316-0191
0307-1602
0316-0190

RES 1/8W 1% 80.6K
RES 1/8W 1% 499K
RES VAR IM

RES 1/8W 1% 21.5K
RES 1/8W 1% 150

RES I/8W 1% 150

RES 1/8W 1% 604K
RES 1/8W 1% 60.4K
RES 1/8W 1% 226K
RES 1/8W 1% 750

RES 1/8W 1% 226K
RES 1/8W 1% 14.7K
RES 1/8W 1% 499K
RES 1/8W 1% 80.6K
RES 1/8W 1% 499K
RES VAR 1M

RES 1/8W 0.1% 2.32K
RES 1/4W 5% 1K
UNUSED

RES 1/8W .1% 332

RES 1/8W .1% 332

RES 1/8W 1% 21.5K
RES 1/8W 1% 60.4K
RES 1/8W 1% 196K
RES MF 1/8W 1% 619K
RES 1/8W 1% 16.9K
RES MF 1/8W 1% 4.75K
JUMPER .4 INSL

RES MF /W 1% 4.99K
RES MF 1/8W 1% 27.4K
RES 1/SW 1% 200

RES 1/8W 1% 174

RES MF 1/8W 1% 56.2
RES MF 1/8W 1% 56.2
RES MF 1/8W 1% 56.2
(USED IN 213 ONLY)
(USED IN 213 ONLY)
RES 1/8W 1% 174

RES MF 1/8W 1% 20
RES 1/8W 0.5% 1,18K
RES MF 1/3W 1% 348
RES 1/8W 0.5% 15.8K
RES MF 1/8W 1% 412
RES 1/8W 0.5% 17.8K

QTY
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PARTS LIST

CHAPTER S

REF. DES.

PART NO.

DESCRIPTION

215 TOP PCB ASSEMBLY (#104140, Rev M), cont.

R105
R106
R108
R109
R110
RI11
R113
RI114
R115
Rile6
RI118
R119
RI120
RI121
R122
R123
R124
R125
RI26
RI28
R129
R130
RNO1
RN02
RNO3
RNO4
RNO5
5001
5002
S003
5004
S005
ugo2
Joo3
U004
Uoos
U006
uoo7
U008
U009
U010
Uoll1
Uoi2
U013
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0307-1391
0316-0196
0307-1531
0316-0195
0307-1541
0316-0154
0307-1742
0316-0189
0307-1591
0316-0153
0307-1901
0316-0192-
0316-0190
0316-0193
0316-0196
(307-1602
0307-1591
0307-1391
0300-1106
0307-1934
0300-1203
0317-0026
0317-0025
0317-0028
0317-0023
0317-0022
2507-0018
2507-0018
2507-0018
2507-0018
2507-0019
2118-0116
2118-0117
2118-011¢6
2118-0114
2118-0114
2118-0114
2118-0114
2121-0079
2121-0079
2121-0054
2121-0054
2121-0054

RES MF 1/8W 1% 24.9
RES 1/8W 0.5% 1.33K
RES MF 1/8W 1% 34.8
RES 1/8W 0.5% 1.78K
RES MF 1/8W 1% 35.7
RES 1/8W 0.5% 3.16K
RES MF 1/8W 1% 576
RES 1/8W 0.5% 23.7K
RES MF 1/8W 1% 40.2
RES 1/8W 0.5% 3.57K
RES MF 1/8W 1% 84.5
RES 1/8W 0.5% 4.75K
RES 1.8W 0.5% 17.8K
RES 1/8W (.5% 3.57K
RES 1/8W 0.5% 1.33K
RES MF 1/8W 1% 412
RES MF 1/8W 1% 40.2
RES MF 1/8W 1% 24.9
RES CF 1/4W 5% 1M

RES MF 1/8W 1% 90.9K

RES 1/4W 5% 2K
RES UNUSED

RES NET 220K X7 DIP
RES NET 150K X 7 DIP
RES NET 470 X7 SIP
RES NET 22K X7 DIP
RES NET 270 X7 DIP
SWITCH SLIDE 4P2T
SWITCH SLIDE 4P2T
SWITCH SLIDE 4P2T
SWITCH SLIDE 4P2T
SWITCH SLIDE 4P3T
IC LF442CN

IC LM13600AN

IC LF442CN
ICLF444CN

IC LF444CN

IC LF444CN

IC LF444CN

IC MC74HC4051

IC MC74HC4051

IC 7AHC4316N

IC 74HC4316N

IC 74HC4316N

QTY
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CHAPTERS PARTS LIST

REF. DES.  PART NO. DESCRIPTION QTY

215 TOP PCB ASSEMBLY (#104140, Rev M), cont.
wol 30150005 JUMPER .4 INSL 1
2201 4910-0095 STANDOEF .75 4-40 SW 3
2702 2712-0003 SOCKET DIP § PIN 2
7203 2712-0015 SOCKET DIP 14 PIN 8
2204 2712-0018 SOCKET DIP 16 PIN 7
205 2714-0002 TEST POINT 2
2706 4910-0097 SW STD #6 RD .25L 2
2207 5201-0199 217 TOP PCB 1
708 LABEL BAR CODE SERIALIZED 1

5001-0372

67



PARTS LIST

CHAPTER 5

REF. DES. PART NO.

217 SHIPPING SYSTEM

ZZ1 9519-0120
ZZ2 9508-0161
ZZ3 1201-0019
774 9301-0034
275 9530-0014
76 10601-2001
177 NO P/No.
217 FINAL ASSEMBLY (104137,

BOO1 -

Joo1 2710-0169
J030 2719-0203
P01 2710-0331
UQo1 2118-0117
2201 5205-0193
2702 5205-0194
ZZ03 5210-0144
2205 5001-0190
ZZ06 5027-0068
2707 5001-0192
ZZ10 4904-0007
Z711 4709-0004
ZZ12 5023-0071
ZZ13 4715-0021
2714 4704-2234
2716 4711-0115
Z718 80606-0001
2219 3003-0500
ZZ20 3003-0502
2221 5027-0069
ZZ22 5027-0070
Z7223 47114019
ZZ26 4711-4015

68

DESCRIPTION

217 FINAL ASSY

217 MANUAL
BATTERY ELIM 211A
SHIPPING BOX

217 CARRING CASE
BATTERY 9 VOLT

3 X 5 PLASTIC BAG

Rev H)

NOT USED

JACK DIN BP 5 PIN

JACK PHONE

2 PIN CONN 0." SPACING

TOP PCB Ul LM13600AN

215 TOP PCB ASSY

217 BOTTOM PCB ASSY

217 RR PNL EL ASSY

217 FRONT PANEL

217 DISPLAY LENS

217 TOP DATA PANEL BASIC
FOOT RUBBER BOTTOM
SCREW METRIC 3m X 30m PPH
BATTERY COMPARTMENT
SCREW 4-20 X 9/16 HEX WSHER
SCREW 440 X 5/16 PPH
WASHER INT/TH #4
LOCKTITE CA-9

WIRE 24G PVC BLK 2in

WIRE 24G PVC RED 2in

217 CASE TOP MODIFIED

217 CASE BOTTOM MODIFIED
WASHER FLAT #6

WASHER FLAT #4

QTY
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CHAPTER 5

PARTS LIST

REF. DES.

217 REAR PANEL ASSEMBLY

Cogl
C002
C003
C004
Co05
Co06
Co007
Co08
Co009
Co10
Co11
Co12
Co13
Col14
Co15
Co16
co17
Col8
Je01

R0O01
RO02
RO03
R0O04
RO035
RO0O6G
ROO7
R0OO8
R0OG9
ZZ01

PART NO.

0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
0401-0014
2710-0163
0300-1106
0300-1106
0300-1106
0300-1106
0300-1106
0300-1106
0300-1106
0300-1106
0300-1106
5201-0217

DESCRIPTION

CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CAP DIP 22MF 16V
CONN SIP F HEAD 15 PIN
RES CC 14W 5% 1M Q
RESCC 1/4W 5% IM Q
RES CC 1/4W 5% 1M Q
RESCC1/4W 5% IM Q
RES CC 1/4W 5% IM Q
RESCC1/4W 5% IM Q
RESCC 1/4W 5% IM QG
RES CC 1/4W 5% IM Q
RES CC 1/4W 5% IM Q
REAR PANEL PCB BASIC

QTY
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PARTS LIST

CHAPTERS

REF. DES.

PART NO.

DESCRIPTION

2I7TABOTTOM PCB ASSEMBLY

70

Cool
C003
C004
C005
C006
C008
C009
Co10
cotl
Co13
Co14
Co15
Cot6
Co18
Co19
C020
co21
C023
C024
C025
C026
D001
D002
D003
D004
D005
D006
D00
D009
DOL0
DO11
D014
DO15
D016
DO17
1001

1002

7003

1004

Q001
Q002
Q003
Q004

0418-0008
0418-0008
0415-0100
0415-0012
0418-0008
0418-0008
0418-0008
0415-0012
0418-0008
0415-0012
0403-0019
0418-0008
0418-0008
0418-0008
0418-0008
0403-0052
0403-0019
0403-0019
0418-0016
0401-0005
0403-0052
2101-0010
2101-0010
2101-0010
2101-0010
2101-0010
2101-0010
2101-0010
2101-0010
2102-0039
2101-0010
2102-0034
2102-0034
2102-0034
2102-0034
2710-0174
2710-0173
2710-0165
2710-0165
2111-0007
2111-0007
2111-0007
2112-0003

CAP CERM .1uF
CAP CERM .1uF
CAP MICA 100pF
CAP MICA 18pF
CAP CERM .1uF
CAP CERM .IuF
CAP CERM .1uF
CAP MICA 18pF
CAP CERM .1uF
CAP MICA 18pF
CAP ELECT 47uF
CAP CERM .1uF
CAP CERM .1uF
CAP CERM .1uF
CAP CERM .1uF
CAP ELECT 6.8uF
CAP ELECT 47uF
CAP ELECT 47TuF
CAP CERM .001uF
CAP CERA 6.8 UF
CAP ELECT 6.8uF
DIODE IN914
DIODE IN914
DIODE IN914
DIODE IN914
DIODE IN914
DIODE IN914
DIODE IN914
DIODE IN914

LM385Z-1.2 VOLT. REF.

DIODE IN914
DIODE IN6267 OR 5.0A
DIODE IN6267 OR 5.0A
DIODE IN6267 OR 5.0A
DIODE IN6267 OR 5.0A
HEADER F 14 PIN SIP
HEADER F 5 PIN SIP
CONN M HEAD 4 PIN
CONN M HEAD 4 PIN
TRANS 2N4123

TRANS 2N4123

TRANS 2N4123

TRANS 2N4125

QTY
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CHAPTER S

PARTS LIST

REF. DES.

PART NO.

DESCRIPTION

2ITABOTTOM PCB ASSEMBLY, cont.

RO01
R0O03
ROO4
R0OGS5
R006
R0O08
R0O09
RO10
RO11

RO13
RO14
RO15
RO16
RO18
RO19
R020
RO21

R023

R024
RO28

R029
RNO1
RN(2
5001

U001
U002
U003
voo4
Uaos
Uoo6
U008
U009
uo10
Uolt
uo1z
Uo13
uo14
Uo1s
U016
U017
Y001
ZZ01
2702

0300-1206
(300-1102
0307-1016
0307-1834
0300-1475
0300-1515
0300-1105
0300-1363
0300-1105
0300-1305
0300-1105
0300-1165
3015-0005
0300-1683
0300-1104
0300-1105
0300-1513
0300-1244
0300-1105
0300-1823
0300-1823
0317-0026
0317-0016
2505-0057
2121-0050
2121-0064
2121-0065
2121-0066
2121-0065
2118-0116
2118-0115
2122-0064
2118-0114
2122-0061
2122-0069
2122-0070
2122-0054
2118-0113
2118-0112
2122-0062
1220-00i2

- 2710-0166

3010-0188

RES CF 5% 1/4W 2M
RES CF 5% 1/4W 100
RES CF 1/8W 1% 1.0M
RES MF 1/8W 1% 80.6K
RES CF 1/4W 5% 470K
RES CF 1/4W 5% 510K
RES CF 1/4W 5% 100K
RES CF 5% 1/4W 3.6K
RES CF 1/4W 5% 100K
RES CF 1/4W 5% 300K
RES CF 1/4W 5% 100K
RES CF 1/4W 5% 160K
JUMPER .4INSL

RES CF 1/4W 5% 6.8K
RES CF 1/4W 5% 10K
RES CF 1/4W 5% 100K
RES CF 1/4W 5% 5.1K
RES 1/4W 5% 24K

RES CF 1/4W 5% 100K
RES CF 1/4W 5% 8.2K
RES CF 1/4W 5% 8.2K
RES NET DIP 220K X8
RES NET SIP 4.7K X7
SW M. SPDT PB

IC MM74HCO4N

IC MM74HCOZN

IC MM74HC27N

IC MM74HCOON

IC MM74HC27N

IC LF442CN

IC LF441ACN

IC DACI1232LC)

IC LF444CN

IC HD6303X

IC EPROM PRGMD U2
IC EPROM PROGMD U13
IC HM6264LP-15

IC ICL7660CPA

IC LP2951CN

IC X2404P

XTAL 4MHz
SHORTING PLUG

217 CABLE PCB INTERCONNECT

QTY
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PARTS LIST CHAPTERS

REF. DES. PART NO. DESCRIPTION QTY

2ITABOTTOM PCB ASSEMBLY, cont.
Z703 5201-0200 217 BOTTOM PCB BASIC 1
2206 2712-0003 SOCKET DIP 8 PIN 5
ZZ07 2712-0015 SOCKET DIP 14 PIN 7
2208 2712-0023 SOCKET DIP 28 PIN 3
2209 2712-0037 SOCKET 64 PIN 6303 1
27210 2712-0017 SOCKET DIP 20 PIN 1
ZZ11 2714-0002 TEST POINT 3
ZZ12 5205-0195 217 FRONT PANEL PCB ASSY 1
ZZ13 4704-2234 SCREW 4-40 X 5/16 1
ZZ14 4711-0115 WASHER #4 INT/THD 3
2715 47114013 WASHER #4 FLAT 3
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CHAPTER 6 COMP. LOCATOR/SCHEM.

CHAPTER 6

COMPONENT LOCATOR
AND SCHEMATICS
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CHAPTER 7 ADDENDA

CHAPTER 7

ADDENDA
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DAMAGE and SHORTAGE

Before you fully vnpack any wnit RE4D THIS for your protec-
tion.

(This information applies only to shipments within the United
States).

DAMAGE

This shipment was packaged and delivered to the carrier with
the ntmost care to insure safe delivery of goods. When shipment
is received and signed for by the transportation company, con-
signor's responsibility ceases. Do not accept shipment which
evidences damage or shortage until agent of carrier endorsesa
statement of the irregularity on the face of the transportation
receipt. Without documentary evidence, a claim cannot be filed.

CONCEALED DAMAGE

The Interstate Commerce Comimission has indicated that a
carrier is as much responsible for concealed damage as for
visible damage in transit. Upon receipt of shipment, promptly
unpack it and check thoroughly. If concealed damage is discov-
ered, cease further unpacking and request immediaie inspec-
tion by local agent of carrier. A written report of the agent's
findings, with signature, is necessary (o support claim.

SHORTAGE

Check shipment against shipping papers, Do not discard pack-
ing materials or packing cases until contents have been found t0
be correct. The removal of items before shipment has been
checked may create a shortage. Check ail possibilities before
reporting a shortage. '

CLAIMS

Ifyour agent or carrier has been given an opportunity to inspect
the shipment, anyclaim for a shortage or damaged merchandise
can be handled as a simpie and routine procedure. Claims must
be filed by consignee. Shipping terms are F.O.B. Carson City,
Nevada unless otherwise specified,

LOSS

Tn the event of complete loss, claim will be handied in the same
manoer as for Shipping Damage or Shortage.

SHIPPING DAMAGE / SHORTAGE

AIR FREIGHT

Aclaimmust be initiated at point of destination. A claim must be
filed by submitting a letter on company stationery with an
explanation of the extent of damage or loss and forwarded with
a copy of the original™ air bill, and original invoice or photostat
of same, to the airline which carried the shipment.

*Upon request, photostatic copies of original papers held by

Dynatech Nevada required in support of claims will be made
available,

PARCEL POST / UPS
PLACING CLAIM FOR DAMAGE

For those shipments insured by Parcel Post, the addressee
initiates the claim by filling cut Post Office Dept. Form 3812,
"Request for Payment of Domestic Postal Insarance”, Item 12
is to be other than Post Office of Address for inspection. Anew
purchase order is required by Dynatech Nevada to cover the
cost of repairs (or in the case of loss or refiling-replacement
order). Damaged material will be repaired and returned. Party
pamed in item 12 of form 3812 will receive reimbursement for
repair cost from Post Office Depariment.

PLACING CLAIM FOR LOSS

In the event of a report to consignor of loss or refiling, Post
Office Department Form 3812 wilt be initiated by Dynatech
Nevada at point of origin. If, after Post Office investigation, the
material is not located, disposition from this paint will be the
same as stated in the previous paragraph - "Placing claim for
damage". '

PLACING CLAIM FOR
DAMAGE TO SHIPMENTS BY
UNITED PARCEL

The addressee must notify Dynatech Nevada, who will notify -
United Parce! Service giving the shipper's number and date
parcel was shipped. United Parcel Service will send a represen-
tative o inspect the damage and advise proper disposition. A
niew purchase order is required by Dynatech Nevada to cover
the cost of repairs or in the case of loss or refiling, a replacement
order. Damaged material will be repaired and returned.
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