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TO RESPONSIBLE SERVICE PERSONNEL:

The contents of this document are not binding. If any significant differences
between the product and this document are encountered regarding service work,
contact Burdick, Inc. for further information.

We reserve the right to modify products without amending this document or advis-
ing the user.

We recommend using authorized Burdick personnel for all service and repairs, and
the use of Burdick exchange parts or genuine spare parts. Burdick will not other-
wise assume responsibility for the materials used, the work performed, or for any
possible consequences thereof.

This product has been carefully designed to provide a high degree of safety and
dependability. However, we can not guarantee against the deterioration of compo-
nents due to aging and normal wear.
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1 GENERAL INFORMATION

1.1 BASIC SYSTEM DESCRIPTION

The BURDICK E350i is a multi-channel interpretive
electrocardiograph capable of acquiring data from
all the ECG leads simultaneously. A thermal array
printing system is used to print standard electrocar-
diograms and interpretive data. Also, an optional
internal fax modem enables the electrocardiograph
to send records via the telephone line to a remote
fax machine.

1.2 BLOCK DIAGRAM

The main circuitry for the BURDICK E350i is located
on the Logic PCB (printed circuit board). Analog
ECG input signals are sampled, buffered, and
amplified before being converted to digital levels. A
fiber optic link connects the signals to a pre-proces-
sor, which is connected to the logic microprocessor
by a parallel interface. The logic microprocessor
controls the entire system, including input/output
functions.

The operator prompts and menus appear on a 2-line
by 40-character liquid crystal display. User inputs
are provided by means of a membrane switch key-
pad. ECG recordings and interpretive data are print-
ed by the printer assembly, which consists of a
216-mm thermal array printhead and a dc motor.

AC INPUT

BURDICK E350i
LOGIC
PC BOARD

PATIENT INPUT

THERMAL PRINTHEAD
AND MOTOR
(PRINTER ASSEMBLY)

> PRINTER OUTPUT

KEYPAD INPUT

LIQUID
CRYSTAL
DISPLAY

SERIAL AND
PARALLEL MONITOR
INTERFACE
FAX OPTION
PC BOARD PHONE LINE
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1.3 SPECIFICATIONS

Dimensions:

Weight:

Power Requirements:

Environmental:

temperature
relative humidity

atmospheric pressure

Acquisition:

lead selection
modes
frequency response

input impedance
electrode offset tolerance
a/d conversion

sampling rate

Printout:

paper type

chart speeds
printout formats
lead marking
printout device
paper dimension

Safety:

conforms to standards
leakage current
defibrillator protection

45" x15.25" x 18"
114 mm x 387 mm x 457 mm

19 Ibs. (8.6 kg)
120/240 VAC, 50/60 Hz, 100 VA

10°C to 40°C (operating)

-34°C to 70°C (storage)

30% to 75%, non-condensing (operating)
25% 1o 95%, non-condensing (storage)
525 mm Hg to 795 mm Hg (operating)
375 mm Hg to 795 mm Hg (storage)

1, 1, I, avR, aVL, aVvF, V1, V2, V3, V4, V5, V6
auto, manual

meets or exceeds AAMI standard (unfiltered)
0.05 to 30 Hz, -3 dB (filiered)

> 50 megohms

+300 mV

5uvLSB

500 per second

thermal

5, 25, 50 mm/s

3, 4, or 6 channels

imprinted for each lead above its waveform
216-mm thermal dot array

8.5" by 11" Z-fold

or 210 mm by 300 mm Z-fold

CSA C22.2 No. 125-M1984
patient < 10 pA, chassis < 100 pA
to 5000 V, 400 J (floating ECG input)

i
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2 SERVICE

2.1 TOOLS AND TEST EQUIPMENT

The BURDICK E350i requires only standard elec-
tronics tools for maintenance to the board level. The
following is a list of suggested test equipment. The
test equipment should be calibrated periodically
and be in good repair.

Digital Multimeter

Leakage Current Meter / Safety Analyzer
Oscilloscope

Electronic Heart Simulator

Anti-static Workstation

2.2 SAFETY AND SERVICE CAUTIONS

CAUTION — Mains voltage is present on the Logic
PCB. Mains voltage can be encountered at the
foroid, fuses, power switch, and primary side of
the power transformer. Always ensure that the
unit is unplugged whenever you are disassem-
bling it.

The BURDICK E350i uses CMOS integrated cir-
cuits and caution must be taken during mainte-
nance procedures to prevent damage which
can be caused by static electricity. Also, the
printhead is sensitive to static. An anti-static
work surface is recommended.

Use only Burdick-approved thermal ECG
recording paper. Wax-coated or blush-coated
paper will damage the printhead.

2.3 SPECIAL FUNCTIONS

A number of special functions are available to aid in
servicing the BURDICK E350i. These functions are
accessed by activating the System Self Test Menu
as follows:

1. From the Main Menu, press the function key
located below the word “PAT”.

2. After the Patient Data menu appears, press “T"
(#5) on the keyboard.

3. Next, the System Self Test Menu appears.
This menu has two screens. The “<<<<” and

“>>>>" keys move back and forth between
these screens. The “RTN” key returns to the
Main Menu.

Note: Use the function key farthest to the right
to exit individual tests (even though “RTN" is not
always displayed on the LCD above the key).

These special functions are available:

PHVT — Adjusts the printhead voltage (see section
2.4).

QHOL — Tests the gueuing hole sensor circuits.
The words “paper” or “no paper” are displayed,
according to whether or not paper is detected.
The sensor can be checked by manually insert-
ing and removing a sheet of paper. To quit,
press the rightmost function key.

SYST — Initiates an automatic test which verifies
the RAM, EPROM, printhead strobe, and front
end circuits. The message “Tests Complete!!”
appears when the test is done. Then, the Main
Menu is displayed.

PRNT — Produces a 4-page printer test. First, a
diagonal line is printed. It should be inspected
for continuity. Fading at the top or bottom of the
page indicates that the printhead is misaligned.
Individual dots or groups of dots which do not
print indicate a problem with the printhead con-
trol circuitry or the printhead itself.

Next, paper speed accuracy is tested by mea-
suring a horizontal line printed for 10 seconds

at a speed of 25 mmy/s. The line length should

be 250 mm £5 mm.

Then, gain calibrations of 20, 10, and 5 mm/mV
are printed for paper speeds of 5, 25, and

50 mm/s. The paper runs for 2 seconds at each
speed.

Finally, the character set is printed.To quit,
press the rightmost function key.

ERRL — Displays an error log on the LCD. Many
different error messages are possible. Contact
Burdick if you are unable to interpret a particu-
lar message. To quit, press the rightmost func-
tion key.

NOTE — The following special functions are for fac-
tory use only and should not be used in the field:
HRUN, VRGN, and ERRC.
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2.4 PRINTHEAD VOLTAGE ADJUSTMENT

Because individual printheads vary in resistance,
the printhead voltage adjustment is necessary
whenever the Logic PCB or printhead has been
replaced. Make the adjustment as follows:

1. Remove the top enclosure as described in sec-
tion 4.1.1. Locate R4 at top right corner of the
board, near two large capacitors and the print-
head connector (refer to section 7.11).

2. Ensure that the ac power is ON. From the Main
Menu, press the function key located below the
word “PAT".

After the Patient Data menu appears, press “T"
(#5) on the keyboard. Then, select “PHVT” from
the System Self Test Menu.

Compare the displayed value (resistance in
ohms) to the value indicated on the printhead.

Adjust R4 until the displayed value is as close
as possible (+7 Q) to the value indicated on the
printhead.

When finished, press the rightmost function key
to exit.
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3 PROBLEM SOLVING

3.1 TROUBLESHOOTING

Past experience has shown that a large percentage
of service calls are due to poor ECG technique and
broken cables. Before disassembling the electro-
cardiograph, ensure that technique and faulty
cables are eliminated as the source of the problem.
Refer to the Operator's Manual for additional infor-

mation.
3.1.1 Display
DISPLAY IS COMPLETELY
BLANK
Y
PLUG IN AND TURN AC ON. NO DOES PRESSING ANY YES
PRESS ON/STBY. IS THERE KEY PRODUCE AN REPLACE LOGIC PCB )
AN AUDIBLE BEEP WHEN OUTPUT AT IC122.17
KEY IS PRESSED?
NO
YES
IS CABLE TO KEYBOARD YES
SECURELY SEATED? REPLACE KEYBOARD )
NO

(RESEAT CABLE AND RETRY)

USE CONTRAST KEYS TO YES
ADJUST FROM MAXIMUM TO DONE )
MINIMUM. IS DISPLAY OK?

NO

REMOVE LCD. VBIAS SIGNAL NO
AT J3.3 VARY FROM REPLACE LOGIC PCB )
APPROX. 1.13V TO 0.24V?

YES

C REPLACE LCD )
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3.1.2 Printer

WRITER DOES NOT PRINT,
BUT PAPER ADVANCES

Y

MAKE SURE QUE SENSOR
IS NOT DIRTY. CLEANIT IF
NECESSARY. IS "OUT OF
PAPER” OR "PAPER
POSSIBLY JAMMED"
MESSAGE DISPLAYED?

YES

IS PRINTHEAD VOLTAGE
SET PROPERLY? (REFER TO ADJUST ACCORDINGLY )
SECTION 2.4)

REMOVE PRINTHEAD
CONNECTORS AND START
N

HRTEST SPECIAL FUNCTIO

PROPER SIGNALS AT J8.23, REPLACE LOGIC PCB )

J8.21,J8.5, and J8.7?

[ REFER TO WAVEFORMS.

YES

NO
IS THE PAPER DRIVE
[ OBSTRUCTED? ]___( REPLACE PRINTHEAD )

YES

C CLEAR OBSTRUCTIONS )

START QHOL SPECIAL
FUNCTION. DO YOU GET "NO
PAPER" MESSAGE WHEN
PAPER IS NOT IN FRONT OF REMOVE QUE SENSOR. REPLACE LOGIC PCB )
SENSOR? NO PAPER" MESSAGE?

YES

REMOVE QUE SENSOR AND
SHORT J11.1 TO J11.2. "NO

PAPER" MESSAGE?

YES

C REPLACE LOGIC PCB )

REPLACE QUE SENSOR )
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3.1.2 Printer (continued)

WRITER DOES NOT
PRINT OR PAPER DOES
NOT ADVANCE

/
[ 1S THE UNIT PLUGGED IN NO PLUG IN AND TURN ON.

AND THE AC POWER SECURE CONNECTOR
TURNED ON? CONNECTOR
J10 SECURE?

YES

CHECK FUSES F1 AND F2. NO
ARE THEY OK? REPLACE FUSE )

YES

IS THERE AC AT THE POWER| O
INLET SIDE OF THE FUSES? REPLACE LINE CORD )

YES

REPLACE TRANSFORMER )

AND 23VAC BETWEEN

IS THERE APPROX. 17VAC
BETWEEN J2.1 AND J2.2;
J2.3 AND J2.4?

j}

YES

VOLTAGE (SEE SECTION 2.4) DONE )
IS PROBLEM SOLVED?

[ ADJUST PRINTHEAD YES

NO

REPLACE LOGIC PCB )

KEY IS PRESSED? (REFER TO

DOES PROPER WAVEFORM
APPEAR WHEN PAPER ADV
WAVEFORMS)

i{;

YES

( REPLACE MOTOR )
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3.2 WAVEFORMS
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3.2 WAVEFORMS (CONTINUED)
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3.3 CONNECTOR PINOUTS AND JUMPERS

Connector Ping
EXTERNAIL

JB [MoniToR] 1
2-9
10
1113
1415
16

17

18

19

20

21
22-25

J7 [PaTiENT]

J13 [mopem]

J18 [PHone]

Name

ACKIN
PDO-PD7

CH1-CH3
12-LEAD
RHYTHM
+5V
TXD3
RXD3
GND

RL
V3
V2
Vi

V4
RA
LA
LL
V6
V5

TXD2
RXD2

GND
DTR
CTS

Description

Parallel data enable
Parallel data to M300d
Unused

Analog outputs to M300
Unused

12-Lead signal from M300
Rhythm signal from M300
Supply

Unused

Transmit data to M300d
Receive data from M300d
Ground

Right leg ECG input signal
Chest lead ECG input signal
Chest lead ECG input signal
Chest lead ECG input signal
Chest lead ECG input signal
Right arm ECG input signal
Left arm ECG input signal
Left leg ECG input signal
Unused

Chest lead ECG input signal
Chest lead ECG input signal

Unused

Transmit data signal
Receive data signal
Unused

Ground

Data terminal ready signal
Clear to send signal

From J19, pin 1
Unused
From J19, pin 2
Unused

13
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Connector Ping#
INTERNAL

J1 [Ac switcH] 1

2

3

4

J2 [trans.] 1-4

J3 [Leo) 1

2

3

4-5

6

7-14

J4 [KeYBOARD] 1

2

3

4

5

6

7

8

g

10

11

12

13

14

15

16

17

18

J8 [PRINTHEAD] 1

2

3

4

5

6

7

9

Name

BLUE
BRN
BLUE
BRN

GND
+5V
VBIAS
LCDE
DO-D7

ON/STBY
ROW3
ROW4
ROW2
ROWS
ROWA1
ROWe6
ROWO
ROW7
COoL4
COL3
COL5
coL2
COL6
COL1
CcoL7
COLOo
GND

+5V
BEO
TADATA
GND
STRB1
GND
STRB2
STRB1

(continued...)

To power switch
To power switch
From power switch
From power switch

From transformer secondary

Ground

Supply

LCD bias voltage
Control

LCD enable

LCD data

Power on/standby
Keyboard row 3
Keyboard row 4
Keyboard row 2
Keyboard row 5
Keyboard row 1
Keyboard row 6
Keyboard row 0
Keyboard row 7
Keyboard column 4
Keyboard column 3
Keyboard column 5
Keyboard column 2
Keyboard column 6
Keyboard column 1
Keyboard column 7
Keyboard column O
Ground

Supply

Thermal array strobe enable
Thermal array data

Ground

Thermal array strobe 1
Ground

Thermal array strobe 2
Thermal array strobe 1

14
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Connecior Pin#

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

JO [pRINTHEAD]  1-7

8-14

J10 [moroR] 1
2

3

4

J11 [sensor] 1
2

3

J12 [traNs ] 1-4

J15 [FaxBoarn] 1
2
3
4
5
6
7
8
9
0

1

Name

(...continued)

STRB2

GND

STRB1
THERMISTOR
STRB2

STRB1
STRB2
GND
TALATCH
GND
TACLOCK
GND
TADTST
GND

PHGND
VPRINT

MDRV4
MDRV1
MDRV2
MDRV3

QTRNS
GND
Qb

+5V

NC

GND

IP5

PO

FAX CONT
RXDA
TXDA
DCD

DTR

Unused
Thermal array strobe 2
Ground
Thermal array strobe 1

Printhead thermistor signal to A/D converter

Thermal array strobe 2
Unused

Thermal array strobe 1
Unused

Thermal array strobe 2
Ground

Thermal array latch
Ground

Thermal array clock
Ground

Thermal array data out
Ground

Printhead ground
Printhead voltage

Motor driver 4
Motor driver 1
Motor driver 2
Motor driver 3

Que sensor transistor
Ground
Que sensor LED

To transformer primary

Supply to fax board
Unused

Ground

Control

Control

Control

Recieve data signal
Transmit data signal

Data carrier detect signal
Data terminal ready signal

15
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Connector Pin#
J19 [prone] 1-2

J20 [unusen]  1-26

Jumper
JP1-2

JMP1, JMP9-10

JMP2-8

JMPR1

Name ripti
— From fax option board

— Future expansion

Description

Voltage selection

Fax option - .
Enable = JMP1 10 +5 V, JMP9 installed, JMP10 not installed
Disable = JMP1 to ground, JMP9 not installed, JMP10 installed

Factory use only

Factory use only

16
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4 REMOVAL AND REPLACEMENT
PROCEDURES

4.1 REMOVAL AND REPLACEMENT

WARNING — Always ensure that unit is unplugged
prior to performing any disassembly.

CAUTION — The BURDICK E350i uses CMOS inte-
grated circuits and caution must be taken dur-
ing maintenance procedures to prevent dam-
age which can be caused by static electricity.
Also, the printhead is sensitive to static. An anti-
static work surface is recommended.

NOTE: When removing connectors or wires from PC
boards, observe and mark their position. Care-
ful observation will prevent wire or connector
reversal during re-assembly.

4.1.1 Top Enclosure

1. Turn power off and unplug the BURDICK E350i.
Remove paper from paper compartment.

2. Remove paper compartment lid by releasing
the spring-loaded hinge pin at the rounded end.
This is the end positioned nearest to the dis-
play.

3. Remove top of paper well by snapping it out of
place.

4. Remove two (2) screws from the bottom of the
BURDICK E350i, located in the front corners of
each side.

5. Remove four (4) screws from the top of the
BURDICK E350i, located in each corner of
paper compartment. For convenience, leave
screws in the holes.

6. Carefully lift top enclosure up and off.
7. Replace in reverse order.

NOTE: Always ensure that internal wires are
properly routed before replacing top enclosure.
Failure to do so may damage wires.

4.1.2 Keyboard & LCD Assembly
1. Remove top enclosure as described previously.

2. Unplug keyboard connector at PC board and
LCD connector at |.CD. Remove keyboard &
LCD assembly.

3. Replace in reverse order.

4.1.3 Printer Assembly

CAUTION — The printhead is susceptible to dam-
age from static electricity. An anti-static work
surface is recommended.

1. Remove top enclosure as described previously.
Remove que sensor from printer assembly.

Disconnect the remaining two (2) connectors at
the printer assembly.

4. Lift printer assembly up and remove ground
wire clip. Remove printer assembly.

5. Replace in reverse order. Ensure that metal
shim is properly placed under near side of
printer assembly.

NOTE: After replacing the printer assembly, an
adjustment will be necessary. Refer to printhead
voltage adjustment in section 2.4.

4.1.4 Motor

1. Remove printer assembly as described previ-
ously. Remove brush assembly.

2. Remove three (3) clips securing motor to roller
chassis. Remove motor.

3. Unscrew and remove three (3) motor mount
spacers. Remove gear. ’

4. Replace in reverse order.

4.1.5 Printhead

CAUTION — The printhead is susceptible to dam-
age from static electricity. An anti-static work
surface is recommended.

1. Remove printer assembly as described previ-
ously. Remove brush assembly.
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2. Remove motor as described previously.

3. Carefully squeeze printhead and chassis
together to release spring tension on roller and
printhead.

4. Slide printhead out of slot. Remove two (2) fiber
washers from ends of printhead.

5. Replace in reverse order.

NOTE: After replacing the printhead, an adjust-
ment will be necessary. Refer to printhead volt-
age adjustment in section 2.4.

4.1.6 Drive Roller

1. Remove printer assembly as described previ-
ously. Remove brush assembly.

Remove motor as described previously.

3. Carefully squeeze printhead and chassis
together to release spring tension on roller and
printhead Remove drive roller shaft grounding
clip.

4. Slide drive rolier out of slot. Remove gear.

Remove two (2) bearings from ends of drive
roller.

6. Replace in reverse order.

4.1.7 Que Sensor

1. Remove top enclosure as described previously.
2. Unplug connector at Logic PCB.

3. Slide que sensor up and out of slot.

4, Replace in reverse order.

4.1.8 Logic PCB
1. Remove top enclosure as described previously.

2. Remove all internal connectors and ground
wires.

3. Remove keyboard & LCD assembly as previ-
ously described in section 4.1.2.

4. Remove nine (9) screws securing external con-
nectors and board to bottom enclosure.

Remove Logic PCB.
Replace in reverse order.

NOTE: To avoid damage, ensure that all wires
are properly routed.

4.1.9 3-Voit Lithium Battery

WARNING — The correct polarity must be observed
when replacing the battery. Ensure that the pos-
itive (+) side of the battery is aligned with the
positive (+) side of the battery holder.

1. Have the replacement baitery within reach.

NOTE — The configuration items stored in
memory may be lost if this battery is removed
for more than one or two minutes!

Remove top enclosure as described previously.

Remove old battery and install new one, taking
care to observe the proper polarily.

4. Replace top enclosure.

Plug in power cord and turn the unit's mains
power switch on. Press the ON/STBY key.

6. Reset the time and date (refer to Operating
Instructions). Also, verify that the proper config-
uration items have been maintained.

4.1.10 Fuses

WARNING — Mains voltage is present on fuses!
Ensure that unit is unplugged prior to replacing
any fuses.

Two (2) fuses are located on the Logic PCB. Access
to the fuses is gained by removing the top enclo-
sure. If replacement is necessary, use only a fuse of
the same type and rating as the original.

4.1.11 (Optional) Fax Modem PCB
1. Remove top enclosure as described previously.

2. Unplug 10-pin flex-cable connector at J15 and
2-pin connector at J19 on Logic PCB.

3. Carefully unsnap the Fax Modem PCB from five
(5) nylon stand-offs and remove board.

4, Replace in reverse order.
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4.2 EXPLODED VIEWS (CONTINUED)
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4.3 PARTS LIST

BN =

~ & G5

11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Part #

862775
862776
862923
862912
700729
862682
862537
834518
700773
862661
862801
862793
811585
811584
850662
833011
825142
825112
862399
700228
862386
700773
862913
700729
850419
862881
862376
862495
705017
811317
862372
862835
850660
862633
862640
844247
862055
862374
845868
850462

Description

Paper Compartment Lid"
Paper Well Top”

Pin Assembly”
Enclosure, Top”

Screw, 8-32 x 1/2, (4 required)
Keyboard & LCD Assembly
Rubber Mounting Pad for Keyboard, (4 required)
Transformer Assembly

Screw, 8-32 x 3/8, (2 required)
Cable, Main Power Switch
(Optional) Fax Modem PC Board
Logic PC Board Assembly (includes EPROMS)

EPROM, Odd (IC84)

EPROM, Even (IC49)

Battery, 3-Volt Lithium (BT1)

Fuse, 1 Amp, 250V

Cable, LCD (J3)

Cable, Printhead (J8)

Cable, Printhead (J9)

Screw, 4-40 x 5/16, (8 required)
Bracket, Transformer

Screw, 8-32 x 3/8
Enclosure, Bottom”

Screw, 8-32 x 1/2, (2 required)
Rubber Foot, (4 required)

Paper Guide”

Drive Roller

Bearing, Drive Roller, (2 required)
Washer, Fiber, (2 required)
Thermal Printhead

Gear, 60T

Que Sensor Assembly

Clip, Drive Roller

Motor Assembly

Gear, 20T

Motor Mount Spacer, (3 required)
Spring, Printhead Compression, (2 required)
Spring Retainer, (2 required)

Grommet, (2 required)
Clip, Motor Retainer, (3 required)

(continued...)

" Units below serial no. 42408

require the #862922 Encio-
sure Kit.
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862022
007514
007868
047262
086215

Accessories

Enclosure Kit for Units Below Serial No. 42408
10-Lead ECG Patient Cable

Paper, Thermal Z-Fold, 200 sheets

Power Cord

BURDICK E350i Operator's Manual
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5 MAINTENANCE

5.1 PREVENTIVE MAINTENANCE

The purpose of preventive maintenance is to elimi-
nate future problems as much as possible and to
keep the equipment in good operating condition.
This ensures safe and satisfactory ECG recordings.

THE FOLLOWING PREVENTIVE MAINTENANCE
CHECKS SHOULD BE CARRIED QUT AT LEAST
ONCE A YEAR:

e Visual inspection

e Cleaning

¢ Check power cord

e Check patient cable

e Check leakage currents

Simple maintenance routines, normally performed
daily or weekly by the user, are described in the
Operating Instructions. In the event of a malfunc-
tion, refer the repair to an authorized Burdick Ser-
vice Representative.

5.1.1 Visual Inspection

Check to see if the BURDICK E350i has been sub-
jected to extreme mechanical stress, such as a
heavy fall, or damage from liquid spills. Check cabi-
net for cracks and missing parts. Check thermal
printhead and clean if necessary. Inspect connec-
tors and cords for signs of deterioration. Check for
any signs of abnormal operation.

if problems are apparent, remove the power cable
and check the following:

e Are mechanical items firmly attached?

e Are all internal electrical connections firmly
attached?

e |s there any sign of burning or other damage?

5.1.2 Cieaning

The need for cleaning greatly depends on the envi-
ronment and frequency of use. The following items
are required:

e Soft, lint-free cloth
e Polishing cloth
e Distilled water

» Mild detergent solution
® Soft brush

Disconnect the AC power cord before attempting
any cleaning. Clean the housing with a damp cloth.
Do not use abrasive cleaners or polishes. Wipe dry
with a soft, clean cloth. Also, wipe the paper com-
partment.

CAUTION: Do not pour liquids (such as alcohol or
other cleaners) directly on the unit. Contamina-
tion from liquids may result in severe electrical
damage.

5.1.3 Power Cable

Check the power cord and appliance inlet for any
visible signs of deterioration, loose connections, or
burn damage.

5.1.4 Patient Cable

Check the patient cable and input connector for any
visible signs of damage or loose connections. Dis-
connect the patient cable from the unit and inspect
it for short circuits, broken wires, or poor contacts
by measuring the resistance for individual electrode
leads.

5.2 PRINTHEAD

The thermal array printhead should be kept clean
and free of dirt or other foreign materials which can
adversely affect its performance. Individual dots or
groups of dots which do not print (particularly at the
baseline) are an indication that the printhead is
dirty. Residue can be removed effectively by using
a small amount of rubbing alcohol and a lint-free
swab. Do not use abrasives or cleaners which may
damage the printhead.

5.3 CHASSIS LEAKAGE CURRENT CHECK

NOTE — Leakage tests should be conducted with a
high quality meter or safety analyzer capable of
testing to AAMI specifications. Inappropriate
meters can produce erroneous leakage read-
ings. Leakage tests should be performed at a
non-conductive work station.
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WARNING — Use caution when conducting these

tests. The meter must be suitably insulated and
capable of withstanding the power line voltage.

Turn the BURDICK E350i side panel power
switch ON.

Connect a leakage meter between the rear pan-
el chassis ground jack and power line ground.
Ensure that leakage current is less than 100 pA.

Open ground line and ensure leakage current is
less than 100 uA.

Reverse line polarity and ensure that leakage
current is less than 100 pA with ground closed.

With reversed polarity, open ground line and
ensure leakage is less than 100 yA.

5.4 PATIENT LEAKAGE CURRENT CHECK
NOTE — Leakage tests should be conducted with a

high quality meter or safety analyzer capable of
testing to AAMI specifications. Inappropriate
meters can produce erroneous leakage read-

ings. Leakage tests should be performed at a
non-conductive work station.

WARNING — Use caution when conducting these

tests. The meter must be suitably insulated and
capable of withstanding the power line voltage.

NOTE: Leakage should be less than 20 pA with the

patient cable attached and less than 10 pA with
it disconnected.

Connect the patient cable to the BURDICK
E350i. Turn the side panel power switch ON.

Connect all patient cable leads together.

Connect a leakage meter between patient
cable leads and power line ground. Ensure
leakage is less than 20 pA.

Open ground line and ensure that leakage cur-
rent is less than 20 yA.

Reverse line polarity and ensure that leakage
current is less than 20 pA with ground closed.

With reversed polarity, open ground line and
ensure leakage current is less than 20 pA.
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6 THEORY OF OPERATION

6.1 LOGIC PCB

All of the circuitry for the BURDICK E350i Electro-
cardiograph is contained on a single printed circuit
board assembly, the Logic PCB. For the purpose of
discussion, the circuitry is grouped as follows: pow-
er supply, amplifier, logic, and printhead loading.

6.1.1 Power Supply

The line voltage is applied to the main transformer
through toroid L7, fuses F1-F2, and the side panel
power switch (refer to schematic 7.1). The trans-
former secondary at J2, pins 3 and 4, is rectified by
D1 and filtered by C1 and C2 to produce an unreg-
ulated +30 VDC for IC1. The transformer secondary
at J2, pins 1 and 2, is rectified by D2 and filtered by
C3 and C10 to produce an unregulated +19 VDC
for the other supplies.

When power is first applied to the BURDICK E350i,
C22 and R16 provide a power up reset. Q1 and IC4
control the logic switch, Q2. When the on/standby
switch is pressed, Q1 turns off. This causes the out-
put of IC4 at pin 13 to go low, turning on logic
switch Q2.

Once the logic switch is on, power is available to all
the circuits at the drain of Q2. The logic switch can
be turned off by pressing the on/standby switch
again, or by the PWRDWN signal from the micropro-
cessor. In either case, Q1 is turned off again. This
causes the output of IC4 at pin 13 to return to a high
condition, turning off the logic switch Q2.

Rectified 30-VDC output from D1 goes to IC1, which
regulates the printhead voltage supply. R3-R5
allow the output of IC1, a pulse width modulator, to
be adjusted in the range of 13.5Vto 16.5 V. The
VPENBL control signal is inverted through 1C115-C
and applied to pin 6 of IC1. This signal inhibits the
output of IC1 under control of the microprocessor.
C5 and R1 set the frequency to 85 kHz. R2, C86, and
C7 provide stability for the circuit. The output of IC1
is controlied by D3, L1, and C9. During high density
printing, C9 provides current to the printhead. I1C1
recharges C9 during the off time.

The +5-volt power supply uses a pulse width modu-
lator, IC3, to step down 19 VDC from rectifier D2.
The oscillator is set to 85 kHz by C13 and R8. C15,

C16, and R10 provide stability, while D4, L2, and
C17 provide output current drive and filtering. R9
limits current at 1 A peak maximum.

The isolated power supplies are generated from IC5
a pulse width modulator. Its output voltage varies
with the input and load to produce unregulated volt-
ages for three isolated regulators: IC8, IC7 and IC8.
The logic supply voltage is applied to IC5 at pin 7
and to the isolation transformer T1 at pin 5. R19 and
C27 determine the frequency of the internal oscilla-
tors. Pin 6 of IC5 drives the power transistor Q4,
which in turn drives the transformer. R20 and R23
provide base current limiting and ground reference
for Q4. R22 is the current sense resistor. R21 and
C29 form a low pass filter for the over current shut
down input at pin 3 of IC5.

The output regulation is controlled by feedback
from pins 1 and 4 of T1. D7 and C30 rectify and fil-
ter the signal, and provide a dc value 1o the load
resistor, R27. A divider network is formed by R25
and R26 for the feedback voltage applied to pin 2
of IC5. R24 and C28 filter out high frequency tran-
sients on the feedback signal. C23 and C24 filter
the switching supply. C25 and R18 form a resonant
discharge path for the primary of T1 via D6.

Pins 7 and 10 of T1 furnish a pulsating voltage to
D9 and C32, which rectify and filter the input for
IC6. IC8 is a voltage regulator which provides +5 V
for the isolated-logic-circuitry. The +6-volt isolated
supply is generated by IC8. D10 and C34 rectify
and filter the secondary to provide an unregulated
+12 V at pin 8 of IC8. R31 and R32 determine the
output voltage. C36 and C227 provide filtering for
the +6-volt isolated supply. The —6-volt isolated
supply is the same as the +6-volt supply except
that the ground and output pins are reversed to
yield a negative voltage. Also, £12 V are furnished
for the op amp supplies. The +12-volt supply is tak-
en from the primary of T1 at pin 5. The —12-volt sup-
ply is derived from 1C66 and associated compo-
nents.

6.1.2 Amplifier - Microprocessor & Memory

IC113 is a V25 microprocessor which receives data
from the front end by means of a fiber optic link,
OPT1 (refer to schematic 7.9). The V25 is supported
by an 8k x 8 EPROM, IC109, and a 32k x 8 static
RAM, IC110. Data from the ampilifier is prepro-
cessed by the V25 before being sent to the logic
microprocessor, IC35.
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Preprocessing includes the following tasks: detect-
ing pacemakers and lead-off conditions, applying a
50/60-Hz filter to the data if requested by the logic
microprocessor, and formatting the data into blocks
with interleaved synchronization bytes.

The transfer of data between 1IC113 and IC35 is
controlled by DMA channel DRQ1, IC105, IC106,
1C108, IC34, IC63, IC129, and associated compo-
nents. IC107 latches the data. IC63-A provides a
power-up reset for the V25.

6.1.3 Amplifier - Analog Front End

The analog front end obtains the patient ECG sig-
nals and digitizes them. Data from all the ECG sen-
sors is acquired simultaneously. Multiplexers deter-
mine which lead is digitized.

Signals from the ten-lead patient cable are intro-
duced at connector J7 (refer to schematic 7.2).
Diodes D71-90 protect against excessive voltage,
such as from a defibrillator pulse. D93 and D94 pro-
vide a current path to the isolated ground. D91 and
D92 provide lead-off detection. Capacitors
C160-162 and C164-169 filter out high frequencies
on the input signal. The RA patient input is low-pass
filtered by IC86-B, R176, and C160 and provides a
“common” reference voltage for the other 9 inputs.
R183 is a current limiting resistor for the RL driver,
1C87-A.

The first stage provides a dc gain of 9.45. C223 and
C251 filter out high frequency noise to help prevent
false pacemaker signals. The lead weighting resis-
tors R212-214 and amplifier IC119-B develop a Wil-
son central terminal signal.

The second stage of each channel consists of a dc
component and an ac component: The dc compo-
nent helps to detect pacemaker spikes and adjusts
the offset for the ECG traces. The ac component
allows for waveform measurement.

Using the V1 input as an example, C176 functions
as a dc blocking capacitor. The dc component is
applied across R282 to 1C97 at pin 15. The ac com-
ponent is amplified by IC93-B for a gain of approxi-
mately 302. This is applied to IC98 at pin 15. The
three multiplexers, 1C96, 1C97, and 1C98 are cycled
by a programmable logic device, 1C102 (refer to
schematic 7.3). The reference values from 1C96 and
the measured values from IC97 and IC38 are pre-
sented 1o a differential amplifier formed by 1C99 and
associated components. The result from 1C99-D,
pin 14, is filtered by R266 and C224 and applied to

pin 26 of IC101, a 12-bit analog to digital converter.
The digital result is passed back to IC102 and seri-
ally output at the rate of 24 bytes / 2 milliseconds on
pin 32. Q14 drives the fiber optic link to the V25
processor, IC113. The link itself consists of OPTO2,
R253, L3, and C205-206. The V25 pre-processes
the data, then passes it through a parallel interface
to the 80C 186 microprocessor, 1C35.

IC121 furnishes 2.5 V to IC100-A. The output at pin
1 of IC100-A is scaled to 3 V by R245 and R246.
This is used as a reference for the analog to digital
converter, IC101. 1C127, IC128, and associated
components provide a regulated, isolated +5-volt
supply for IC101. Y2, IC104-B, and associated
components form a 2.048-MHz clock to drive IC101
and 1C102. D96, IC104-D, -E, -F, and associated
components perform a power-on reset for IC101.

6.1.4 Logic - Microprocessor & Memory

IC35 is a 16-bit CMOS microprocessor which has 2
high-speed DMA channels, 3 programmable timers,
programmable interrupt controllers, and peripheral
chip select logic (refer to schematic 7.8).

{C46-48 are address latches for ADO-AD19. 1C49
and IC84 are EPROMs used for permanent data
storage (refer to schematic 7.5). IC130 and 1C131
provide 64k bytes of non-volatile RAM for system
variables and user-defined defaults which are
saved when power is turned off. IC52-55 are
dynamic RAMs which provide for variable data and
the program operating stack. DRAM control is han-
dled by the microprocessor. IC50 and IC51 multi-
plex lines LA1-16 to the DRAM. IC58 generates
address select signals RAS, CASO, CAS1 and MUX.
IC125 generates read and write signals for the data
bus. These signals are used throughout the memory
and 1/O bus.

|C37 operates as a software watchdog. If the micro-
processor does not access IC37 on schedule, a
reset is generated (refer to schematic 7.6). JMPR1
allows the watchdog function to be disabled for
testing purposes.

6.1.5 Logic - /O Functions

1CB0 has three programmable 1/O ports (refer to
schematic 7.4). Its main function is {0 scan the inter-
active keyboard. Port A is programmed for outputs
and is connected to column lines COL 0-7. Port B
is programmed for inputs and is attached to the

28



Service Manual

ROW 0-7 lines. On initial power-up, all COL lines
are set to high and the ROW lines are held low with
pull-down resistors. When a key is pressed, an INT1
is generated. When this happens, the software sets
all COL lines high, one by one, polling until it has
determined which COL line generated the interrupt.
Also, the ROW lines are polled to determine the
absolute location of the key press. Port C, bit 2,
determines the source of a non-maskable interrupt
generated either by a strobe error from the thermal
printhead or a power failure. Port C, bits 5-7, pro-
vides serial control for the 8-bit A/D converter
described below. Port C, bit 4, goes to the V25 pro-
cessor at PO2. Port C, bit 1, is the RHYTHM signal
to J6.17.

IC64 is an 8-bit, 4-channel, multiplexed-input A/D
converter (refer to schematic 7.4). IC64, along with
other discrete devices, monitors system operating
conditions. Input at CHO is connected to the print-
head thermistor so that the temperature can be
monitored. Input at CH1 is the printhead voltage,
Vp, and is used to adjust for individual printhead
resistances. Input at CH3 verifies the reference to
the CPU. IC111 is an 8-bit port for use with an exter-
nal monitor. The parallel enable is generated by
1C60.

IC38 is a DUART used for the system serial commu-
nications (refer to schematic 7.7). Serial channels A
and B, along with handshaking control signals,
communicate to an external monitor. IC40 contains
all of the required RS-232 drivers and receivers. All
internal timing is derived from a 3.684-MHz crystal,
Y4. The microprocessor is notified of serial commu-
nications status through the use of INT3.

IC41 is a 12-bit DAC which converts the digital ECG
signal to analog form for use by the monitor (refer to
schematic 7.7). IC43 provides a reference voltage
for the DAC. The analog output at pin1 of IC114-A is
scaled by R98 and R99, and multiplexed by 1C44.
IC45, 1C42, and associated components buffer and
filter the three channels before they are made avail-
able to the monitor at Jg, pins 11-13.

IC39 has three peripheral I/O interface ports and
two programmable timers (refer to schematic 7.6).
Port A, bits 4-6, are outputs used for control of a
digital pot, 1C67, that sets display contrast levels.
Port A, bit 7, is configured for input and receives the
power fail signal. Port B, bits 0-3, are outputs that
determine the operation of the stepper motor. Port
B, bit 4, is an input and receives the queuing sensor
signal. Port B, bits 5-7, are outputs used for reset
lines. Strobe errors detected in the thermal outputs

are used for controls to shut down the power supply
or enable the printhead voltages. Port C, bit 3, is an
output which sends the watchdog signal. Port C, bit
4, is an input used to receive serial data from the
A/D converter. Port C, bit 5, is an output that con-
trols audible feedback for the keyboard. Timer 0 is
used for the printhead loading circuitry.

IC31, a stepper controller, and 1C32, a stepper
motor driver, are used for operation of the motor.
The circuit is configured by the microprocessor for
the required speed and direction. The thermal print-
head loading circuit steps through the proper
sequence after the second strobe goes to its inac-
tive state.

1C29-B, 1C30, and associated components function
as the queuing sensor to detect holes in the ECG
paper. When the sensor detects a hole, reflected
light from the LED is greatly reduced. Thus, the con-
duction of the phototransistor is also reduced. This
causes IC30 to output a high on pin 7, which sig-
nals the microprocessor that a paper hole has been
detected.

If the fax option is installed, IC132 selects between
fax or bike outputs at J13, pins 2 and 3.

6.1.6 Printhead Loading

The printhead loading circuitry takes parallel data
from the microprocessor, converts it to serial form,
and then sends it to the printhead.

When the TALDRST signal is low, DMA request flip-
flop, IC71-B, and strobe control flip-flops, IC73-A
and B, are initialized (refer to schematic 7.10). Also,
the load pulsé shift register, IC70-B, is initialized
through IC69-B, and the bit shift counter, 1C79, is
reset.

When the DRQO signal is high, the microprocessor
sends the first word to serial shift registers, IC80
and IC81. First, the data is clocked into the shift
registers through 1C72-D using signals PCS6 and
WR. Then, it is shifted into the printhead.

After IC79 has counted up to 16, the load pulse flip-
flop, IC70-B, clocks IC71-B, which in turn causes
the DRQO signal to go high again. This causes the
microprocessor to send another word to the regis-
ters. The cycle is executed 109 times for a total of
108 words (plus 1 initiating cycle) to load 1728 bits
into the printhead. On the 110th cycle, 1C68-B trig-
gers one-shot IC77-A to latch the data into the print-
head and complete the loading process.
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6.1.7 Printhead Strobe

A strobe pulse for each half of the printhead is gat-
ed to the printhead in succession from TMRO, a
free-running timer. Each strobe is approximately 950
microseconds long. At the end of the second
strobe, the paper drive motor is stepped through
[C76-C (refer to schematic 7.10). Also, the motor
may be stepped with the PCS4 signal under control
of the microprocessor.

Printhead temperature is monitored by a thermistor
in the printhead and an analog to digital converter

circuit, which is formed by IC64 and associated
components. Depending upon the temperature, the
duty cycle of TMRO is adjusted to increase or
decrease the length of the strobe pulses applied to
the printhead. If a failure occurs and a sirobe
remains on for more than approximately 1.5 mil-
liseconds, the strobe error one-shot, IC77-B, clocks
IC74-A. This produces a non-maskabile interrupt
signal, TSTRBRR, through IC34 to the microproces-
sor, which in turn protects the printhead by dis-
abling it.
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{ 6.1.8 Logic PCB Block Diagram
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6.2 (OPTIONAL) FAX MODEM PCB

The Fax Modem PCB is an option board which con-
sists of an internal fax modem (refer to schematic
7.12). This enables the electrocardiograph to send
records to a remote fax machine or data manage-
ment system. The option board is attached horizon-
tally over the Logic PCB. Output from the fax
modem is via an external RJ11 phone jack located
on the rear of the electrocardiograph. The option
board connects at J15 on the Logic PCB.

The +5-volt power supply for the option board is
provided by the Logic PCB. When fax or modem
functions are activated from the keyboard, the
OPTCTRL signal (at J1, pin 6 on the-option board)
goes high to enable U8, which functions as a bi-

directional switch. The signal also turns on Q3,
passing the +5VE signal to the collector of Q2 and
supplying +5 V to the option board.

Communications between the two boards is accom-
plished by an asynchronous serial link. U5, U8, and
associated components form the serial multiplexer
circuit.

The internal modem itself is comprised of U9
(modem controller), U1 (modem IC), and U3
(EPROM). It functions as a 2400-bps modem, using
the standard “Hayes AT” command set. Faxes are
sent at 9600, 7200, 4800, or 2400 bps.

DAA1 and associated components form the data
access arrangement circuit (phone line interface).
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7 SCHEMATICS AND COMPO-
NENT DIAGRAM

7.1 LOGIC PCB SCHEMATIC (1 OF 10)
7.2 LOGIC PCB SCHEMATIC (2 OF 10)
7.3 LOGIC PCB SCHEMATIC (3 OF 10)
7.4 LOGIC PCB SCHEMATIC (4 OF 10)
7.5 LOGIC PCB SCHEMATIC (5 OF 10)
7.6 LOGIC PCB SCHEMATIC (6 OF 10)
7.7 LOGIC PCB SCHEMATIC (7 OF 10)
7.8 LOGIC PCB SCHEMATIC (8 OF 10)
7.9 LOGIC PCB SCHEMATIC (9 OF 10)
7.10 LOGIC PCB SCHEMATIC (10 OF 10)
7.11 LOGIC PCB COMPONENT DIAGRAM

7.12 (OPTIONAL) FAX MODEM PCB
SCHEMATIC

7.13 (OPTIONAL) FAX MODEM PCB COM-
PONENT DIAGRAM
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BURDICK E350i Electrocardiograph

Notes:

34



1 I 2 [ 3 l 4 5 I -] ] 7 8. ! ) 18
NOTE:F1 & F2Z ARE SBBMA
FOR 228V UNITS 4 NC NC NC NC -O VSBACK(6-08 )
o1 14 |1s 5 4 c23s_
F2 1A KBUsE RESET CROW SOFT  CURRENT 25y
TYPE T . Jr.4 o 3 suppLy ouT 8AR START  LIMIT .. =
>—0fro—->g————> DRIVE _
| RN _Lc1 _ch " VPENBL (B-ES)
' S78BMF T 2. 2MF au
v I 4P - =58 =50V FDBCK
! (128v) i A
N
f 1 RESET SYNC. FREQ cROW RESET
Tutgm | 22av = DELAY OsC. INPUT cowe BAR GND \(/Pn‘x;nz scia
+ 4-G18.6-618)
13 |7 8 1 B ["O
: 1P2 D L ICt Jjg.8-14
AA | (128V) ce = L2396 -L lt
! 2.2m8 _l_ c a8 ce cs
L BLug BLUE - = 28V R1 cs  [|R2 T +7eer R 15, BBAMF
: ’ 5.52|<Iaazz 48. 8K 26V
‘A l = = | Jg.1-7
GND JACK TYPE T 1 1 = cs g2k T
J' l 1 KBU4G - eess = PHGND(6-E18)
h282 C258  IMPE
I.’ g NE NEC =
= = = [14 I‘|5 L2
RESET  CROW BAR 2 158.uH
3 |supPPLY aur DRIVE GUTPUT YL 7 O +5V
18
Ic2 —I-tcw —L:n I1C3 FOBACK 2 _L%;am
viz - 188BMF 1 |
: LM2575-ADJ ::Easv :___[ L2386 REsET I ?Eggnas = 38V
our vIn [! T RESET INHIBIT L
_L '3 |peLAY sYNC CURRENT SOFT FREQ. CROW -
£21 —chs4 FDB €253 -4 C3 ‘ MP  BAR GND
ve . Rn TBEME oND  ON/OFF T 1 BEBE [ Cra OSC INPUT  LIMIT START, col
1 g3v D184 L 4 3sv 2 2me 11 7 Y 51 3 18
VCC RESH SR186 3 5 = = . |
SET1 = 25V GI] Cis
L _J_ 38. 1K 1BMF R1@ cig
- aC] c13 = 25V 49. SKI”BPF
S.SZKI BB22 —
a1 A | ci1s
= 1 Iaaas
o1 OT] R1S cig | =
1 i
CLkr GNO 221K 1 BwREW
ENCEK ‘——‘:*——'“'_0(5-04) 1cs
L | PWR(4-F1) | o8 LP2958C2
= r_oma 1NSE189 . o
IC4-A N | _ ;
Co¢@13BE I’MF 1 § O +5VID(3-018)
8 1.1 e
c23 c24 R18
—c25 |+.75k Jdtc33
os 0 188EMF — €3z €1
Ri4 1N4148 :__L' :_:Easv . 8833 06 188MF ANZ . 2MF _r_C1225
1K . 1N4837 g3V 28y .
—} O PWRDWN INT 1cs 4
(4-E7) ucsae4s 7 N
vee ) | ISD COM(3-D18)
S/ \0 8 6 R28 22.1 &/ 1 O prerTaL
gﬁ;} ——{ VREF  OUT T ] ‘ &
S a2 +12V(4-G1@) a4 |
1
RFP12FPE8 (8-C18.7-018) 1sense |3 R21 357 S| IRFS22
—t vee |2 _Lu
1.8 1 c2g  [jrzz [|rz23
CLk2 ﬁl;K rT/  come|! Iaan 1 OHM | 28K
A7 oz|'3 248K c27 €T eno ) )
188K — . O ~SVIA(3-C18)
8lseT2 47EPFI' _Ls \l (2-C18)
gl 2 = = caz : 3 R33
16 o2(2 ] rce g o 4. 22K JLeas
188K o1a LP2951C e
RES2 BY288 Foeck|? 25y
— 8 1 -
= T ouT| +6VIA(3-C18) IN SENSEIZ NC
Ics-8 -I- l 2 ° (z-cr@) €RROA|S. NC s
- Tilg C3s 5 1B. 5K A_cz27 3 cse [ 34 :
T 188MF > T SV TAP ZNC v is. sk
B83v pe dtcag ouT
ASS E MB L I E S : — "“;g{w “C263 ®C284 icy 1 oxzn:‘_ggu:g-g::;
7 188PF 188PF  LP2851C A -
#862794 (GENERIC) 8K 8KV ~ 47
8862783 (DOMESTIC) ——q’———il
¥B62756 (ENGLISH) < NOTES:UNLESS DTHERWISE SPECIFIED 7.1
#862797 (GERMAN) SIGL1-A1) 1.RESISTANCE VALUES ARE IN DHMS E358F1.CSO m—
NAME — s 2.ALL FIXED RESISTORS >18 OHMS & ¢1 MEG
#862798 (FRENCH) SHT# ARE 1%---ALL OTHERS ARE 5X% RAW 11-26-81 SIEMENS BURDICK, INC.
8627388 (SPANISH) COOROINATE 3.CAPACITANCE VALUES ARE IN MICROFARADS |ORAWN
=T
:““"g ?;_ 22"2‘ ZZ TITLE: UNIT: E3581
€T wAS_JEV, mew B8V, A0 LAV, &%,1Z,35,96, 89 PPE WP 2-i2-4 |
| | T10-92 o 215 was 15V v C2EY i 56@@47 | FOWER SUPPLY CKT. SHT 1 OF 1Q
REV DATE ECO NO. DESCRIPTION REV DATE €Ca NO. DESCRIPTION OWG NO. |
1 | 2 1 3 [ ® —[ 5 r & | 7 | 8 1 8 [ 18




2 3 5 ] s [ ] 8 8 18
_ NOTE: ICB6-1C9@, IC119
GVIA *6V1A ARE OP288GP T
PIN 4:-BVIA 1 €256
R154-R163 R165 A164 PIN 8:+EVIA R287 c172 1 BBPF +6VIA
ARE .5W EX B2. 5K B2.5K ci7e 2 N a $ c
€171 1 T 194
D72 o71 & 1MF 228 5 R
R154 | R176 = 7 ¥ :
ve, O T D1 Yo r )2
5 -
17.8 JLLY + [ 1ce1-A 18 R238 R248
(RA) — 1 Cice 1ic223 18K 1% 18K 1%
1C86-8 VOO
R166 +78PF 158PF 13 %13
180M g R177 R179 14 xXa 1C98-A
18K . 1% 84.5K -
K1 84.° X1 TLOS4CN
e - 1 casr 15 Al '3
D74 D73 18BPF x2 ——O AA{3-F1) ~
2 5 R21 1 c17% 12 gl1@ 14 AIN
rRiss —Db—+—D R178 - 1 ci173 C174 ~ , Lhzek T e X3 —O BB(3-E1) 12 —0Q(3-F4)
47,7 1BK 18K al, p : +
. - 1 1cse-n
La) I c2s1 L g1 “ces-a +xt:92—s X4 .
1 88M | |1 S@PF $47BPF X6
10 6| EN x7 |4
R188 R182 e 5
18K . 1% 84.5K A214 18K & c x5 242
o — N7 ves VEE| <& tex 1x
n7ze 075 R18S R212 18K 5 5
R1S6 DD R181 6 I 188K T — / 8 1co6
A 18K 7 —— R213 18K Icii9-8 1 4851 8€
5 —
J7.8 o + R1B4  — ‘L -6vI
(LL) — {ce7-8 ™ A
168 C162 —
188M $47BPF ci183 R282 1 +BVIA
Eﬁ”____« x 218 =—c178 Q ciss
p78 D77 C176 c177 5 '~ 124K .81 ,_{ :
R157 R183 2 1MF 4
__.D}, .@39 5
18K ™ 1 T 16
J7.1 11 _]_ +
(RL) 3 R216 == RA217 1ce3-8 43| VOO s
o Ri8L R188 1c87-A 1220M | 482K | xa X
18K 1% B4.5K 21l
? ) 15
pse p78 | & n‘—_dzaa ] > X2 g
R158 R187 c
y7 4 1EK ™ 18K s 2K R222 —me 13 alte O ci3-€1)
viy T — + . c179 c188 2 IS . 124K I.m 51%* » O B({3-E1)
R178 cige 1CBS-8 1 M 839 3 XS A O A(3-E1)
R188 R181 T 2
raam 478PF 18K 1% B4. 5K 1 a 2 X8
oK 1% 315 R228 —— R221 1C84-A "
082 OBM — l 2 1.21M 4.82K X7 ele
R159 R19@ = 1
17,3 18K b 18K 3|, VSS  VEE
(v2) — 1 8 7 1ca7
1ce8-A
A A192 R193 o A226 —-Lcwa+ 4@518E
18K . 1% 84.5K 124K T.m
o S -BVIA
DB+ 083 ' 6
A168 R1S4 *BVIA
17,2 18K Df 18K 5 c196
(va) — -1 +6VIA
R172 C166 | ]
A18S A187
18am ;‘;‘”"F 19K 1% 84. 5K [18 ?—0 +6VIA(1-86)
{__} g SN, VDD
08s  DBS l 2 13 va x 2 -BVIA(1-B18)
A181 R186 \, cies T4 | ©
18K Df 18K 3 1MF x1 -
i7.8 L 15 _ IS0 COM(1-B18)
— + 1 BVLA
(V4) RS _ —} X2 ANALOG
icsg-a 12 g
173 cis7 c
NEAY R1898 R2088 7arE X3
18K . 1% B4.5K il o ghe
0 | 5 all
pes 087 | 5 —— S1%S
?;sz > ?;:5 5 - 7 | n288 _L 4 %6 2 & g
-('\7,5‘)5 — + 2K m23¢ -Ctro8 X7 1 7 8
1C2a-8 c188 B IS 124K .81 EN|S 1 2 3 5 18
174 c168 R281 R283 - cies 7
188M 47BPF .@38 5 VSS VEE
[ 'eK 1% B4.5K H \/ IC184-C
ose  oes l 2~ R232 - R233 Icas-B - 5$ 7J) IC82-A ICs1 -8B TCIs-C
R163 R282 = . 1:21M 4. 82K 4851 BE L O EN(3-€1) UNUSED IC PACKAGES
17 18K Dt 18K 3 -BVIA
s — + p
(V&) RS 1cae-A —
175 c158 R287 1
?:1,“ 188M o83 l‘n” 2K 238 ——-c193 NOTES: UNLESS OTHERWISE SPECIFIED
1N4148 cigs cr92 21N 124k | .81 1.RESISTANCE VALUES ARE IN OHMS
1 MF 238 ! 2.ALL FIXED RESISTORS >1B OHMS & <1 MEG 7.2
082 po4 L : 31/ ARE 1%---ALL OTHERS ARE 5% .
b
1N4148 et o8 1C81-1C85 ARE TLOS2ACP {Cos-a SIG(1-A1} €358P2.CSO  3.CAPACITANCE VALUES ARE IN MICROFARADS
NOTE:D71-098 PIN 41 -BVIA NAME — s
ARE 1N4S8 PIN 8:+8VIA CODROINATE ORAWN  RAW 11-25-81 SIEMENS BURDICK, INC.
CHKED J.7. 2-11-9%
T.r 2oloe TITLE: UNIT: E3501
APPED J,v. 2-12-92
REV DATE €CO WO, DESCRIPTION REV DATE ECE NO. DESCRIPTION owG N0560047 INPUT CKT. sHT 2 oF 10
l 2 3 | + [ s | 8 | | e l s | e




) | 2 | 3 s 5 | 6 ] 7 | 5 [ 3 18
FIBER(9-F2) +SviD
oPTIC
{BATA)
L3
. R253 184
2%~\1 188
‘@r T
pEs? oPTOZ
HFBR-1524 c286
Q14 68@PF
PN3862 .
+8VID *8VIA/D _lsczes
c225 A254 c2a5
1MF Q cze7 18
35V 1 — 25V
. |1 1
—— c2ra c211
I g
48 25 11
5 voo VA+ vD+
AA(2-FB) O——f a2 nase 25 23
. 28 AIN(2-F1B) O—E—r—-—— AIN A8 ”
es(2-rg) O—— 2 C224 sP/uF +EVIA
.822 Bw [33 fe)
73 INTALV |34
A{2-D8) O— C2e4 Cz245 []?23%:‘
18MF $.| - 43K
8 1 1 25v |
8(2-08) O 4 CLKY HOLD
13125 | [37] cac 8| 12
) — |39 B! , VREF |28 1 -
c(2-08) O—— s 1 < a
2 |38 715 c199 Jdtcias Nt 245
18] g 3 [37 8| 5 . 18 | Nicigg-a 15K
EN(2-88) O— OP2B8BGP
o |24 9l 5 +SVIA/D
d 1c121
5 123 12] g _ m_ REFB3GP
- 5 |22 13| g goc |38 18MF 247 ‘
12| g INPUTT] 5, 119 14| g scLk |39 ‘o) 25v : 8 lvout VIN |2 +5VID
— — g
13} g g {18 151 44 4 -6VIA ~-C197 GND
— SDATA — 1ME
14| 1@ s 17 16 42 a |2-NE 447
15 14 18 |4 17| 13 ) 3 ’ +5VID(1-D18)
16| 42 a3 18 14 e PINS 1,3.5,7.8 OF IC121 PR
— ARE NOT CONNECTED 3 s
26| 44 12 12 193] 45 5 ! DIGITA
NC— L 3 |
27| 15
28 21 28 21
251 16 cLrz < - CLKIN T R253 +BVIA
17 RST A s
38/ 18 N -6VIA O -1 T —O -5viaso +GVIA(1-B6)
31|19 ) 2252 o183
35) 23 2 | ReBUF @ ey 1N7314A -BVIAL1~-B18)
= J:——-—- DGND 23V (E—O
AGND
ICi28 v |
GND czea Va- vo- l & LP2958C2 ’5?“/0 ; -EVIA
1 1 o | _
Ic182 g“ e p2ss  o° , +EVIA —O +8VIA/D(2-D18) e Cout1-B1@)
PSCA9B-68 18 IC181 I _ch 2 _L |
+ S £SSB12-KP2H C232_ €243
czes o) —-czas S5y -1
$'1 -SV1A/D !
+*5VID
+8Vv &
5 8 czus 1o 3 4 7
5
1 +5VIO *5vIo
IC1es-8 258 ‘;-l IC184-A Ic18e-8
rax 14 R248 026 247 UNUSED IC PACKAGES
Y2 n2e® TNe14p LleB.8K
2.84BMNZ B{Qs 18 11 12{613 {
’—"{EI { SN IC1B4-E Jd —-c2a1
1C184-0 IC184-F 1MF . .
A28 F4HCE e NOTE: +8via & -BVIA = ISOLATED ANALDE VOLTAGE
J 186 R248 +5VID=ISOLATED DIGITAL VOLTAGE
———— 1M
—C282 —-c283 om— <7 = ISOLATED ANALOG GND
22PF 22PF 7.3
NOTES: UNLESS OTHERWISE SPECIFIED @« ISOLATED DIGITAL GND .
wane _SIEH1ALY 1.RESISTANCE VALUES ARE IN OHMS €358P3.CSO —
SHTS 2.ALL FIXED RESISTORS >18 OHMS & <1 MEC
ARE 1X%---ALL OTHERS ARE 5% . K NC.
COORDINATE 3.CAPACITANCE VALUES ARE IN MICROFARAQS |ORAWN RAW 11-25-81 | SIEMENS BUROICK. INC
CHKED 1.7, 2-12 -9. :
e o—l23Z | TITLE: UNIT: E3581
L [7-10-92 13294 [ |CAP. (C240. C242) was 35V mwow 25V Lr 2:12-92 INPUT CKT
REv | DATE €CO ~O. DESCRIPTION oy OATE p— DESCAIPTION DWG NO. 5680847 SHT 3 OF 103
AT
1 | 2 | 3 ¢ [ B | & 7 | 3 | ) i 18




, ; T ; T ; l ; l ; I I ; I "
12 +5V
c133 PINS 6.8,13 OF IC122
n R ARE NOT CONNECTED VPRINT
I
g = Ri1@ -
. Mok VPRINT(1-F18}
5 INT1(B-E3) +12V
; 1c122
418/ 5 74HC+278 IC::‘S T
= 2 = +5V = +BV +12V(1-C3}
C134 ci13s VPRINT
ON/STBY 1 +5V 1
PWR(1-03) 'SV vV
J4.1 - 28 120 082 1+~ 121 0E3
v vCC AOC 3@.1K 1N4148 . 288K 1N4148
Ja.B 18.14 O CHE CH1
ROW1 IS S 11 J S
J4.86 pr—— 5 I 1 NC 122 I 1
e RO ADC(S5-62) = NC — 48.7K _L
ROW3 we |38 = =
Je.2 INPUT ————0 WAL(5-62) =
1e.3 ROW4 pr7 (18 2 = +12v
4.
ROWS PCB i 12 -]
Jja.s CLK  VREF 2
e 7o RO¥E pcs |12 3 A123
: ROW7 6 18 6 18K -]
J4.8 = o O PCST(8-€3) AE D) O— CH3 T o
P2 o O PWROWN INT(1-C2) DGND 124 IC:” —7—’“:
RESET (8-82) AGND CHZ 18K : NE
Ds2 D53 pse pss D&S D68 ——O RESET (o
112 113 114 134 135 137 A 5[7 SJ L 3 ne
14 13 = 5 1
I I nc— PCe PC4 = O prCa(s-F3) ICEaa3e I — NC
= = - = = = ecy {15 - C142
coLe DS2-DSS, 065-068 ARE 1N752 R111-R114,R134-R137 ARE 47.SK 4 al8 : ”
J14.17 S\ LM +5V T ] 1css
coL1 3 A1 lB = = LM368-5.84
14.15 LAz .
J 3 coL2 2 Da 34 Lo8
4. ——
14 1 coL3 ! ouTPUT 33 oK.
11
e i SO 4@ 32 N aK RHYTHM
1 R ]
coLs 38 31
14.12 = pi@1
S coLe 38 38 IN752A
.14
e 1g 87 37 23 N =
) ﬁgoss fEDS? onsa foss fEnsa ?Eum foss fun D56-D61,069,078 ARE 1N752A 28 N
17 27
PC3 07 \
= == — = = = = NE — LAB-LA1S
= enND \JLo7 e
7T 1ceo v -0 LOB-LD015
- CPB2CS55A
+SVv
28
LDB X 18 vee s 16.2
(17 [18 16.3
12 LEAD LOt1 OuUT 7 &
281 = J6.16 (B-F1) J28. 14 v i6.5 (4-C1@) \F T——'Js"
128.2 ———————— JB.17 (4-D18) 12815 — "t —12V \T 9——-———*’5'5
j28.3 —X3Y___, 45y J28.16 ————— JB.6 (4-C10) \1—7 0o aq Ts——-—'"s's
128. 4 —————— JG.1 (4-B18) 128,17 = 15.28 (4-C18) N2 ————s 46.7
LD13 OUT N4 S J6.8
128.8 +—————————— 4BV 128.18 J6.7 (4-Ci@) ST
AXD3 LD1S \ 3 2 16.8
128.6 ————————— GND J28.19 16.21 (7-C1@) ] L
LD1+ OUT
J2B.7 ———————— 5V J28.28 i J6.8 (4-C18) ATET(B-€3) n '3 "
J28.8 '—W GNO Jzg. 21 W GND ZD +5V
i28.8 J6.2 (4-C18) Jze.22 = = I6.3(4-818) 1 WAH(S-62) Tee1-0 OF GND
J20.18 GND 128.23 ¥—————————— GND 7 ancas ety T ] 16.18
LDS ouT CH1 74HC373
J28.11 JB.3 (4-C18) 128,24 +———————— JB.11 (7-C18) 16.22-25
LO1@ OUT CH3 = |
128.12 16.4 {4-C18) 128,25 ————— J6.13 (7-818) Y ey
L e Apr————————p -
120.13 +12v J28.26 16.12 (7-B18) R288 ”
1K 9 8 ACKIN
L—«:‘rl y:3 J8.1
c222 7 Ilci2-0
IWUPF 74HC1 4
NOTES : UNLESS OTHERWISE SPECIFIED 7.4
NAME 1.RESISTANCE VALUES ARE IN OHMS E€358P4.CSD C———
oy 2.ALL FIXED RESISTORS >1@ DHMS & <1 MEG -
ARE 1%---ALL OTHERS ARE 5% i I1CK NC.
COORDINATE 3.CAPACITANCE VALUES ARE IN MICROFARADS |DRAWN RAW 11-25-91 SIEMENS BURD - 1
s ;Y_;—_ "’é"'g“fﬂ TITLE: UNIT: E3501
F, 212 -9
REV DATE ECO NO. OESCRIFTION REV OATE DESCRIFTION ows NO. 560847 CPU CKT. SHT 4 OF 10

2 1

l . l ?

|

] 8 | 18




3 2 I 3 L4 l 5 I & J 7 I ‘ ] E] l ig

BOC{4-F7,.6-D2,9-4¢,18-62) O- A M
BOH(8-ne,7-F5,.8-E8) O VEBACK YSBACK J——%——sl
(6~F7.5-C4.8-As) O T ? 1 32 3t +8V 1 32 31 +5V
) ’ 28 28 vep VOO mEm vep VOB pEg
WAH(+-BB8,7-F5,8-E8) O Voo VrTa) 2 ; ag IMPS ‘2 e
AB a17 |28 AB a7 |38
+8v 18| ag e 127 18| g o 127 LA LA
- LAl /—9— LAY /—s' /T; LA /F LATB
1 vCC 12 4 8 5 22 4 2] = 22 ¢ g r g
taa 77 B I A 14 Y B 24 dar 24
I0ENA(B-F7) O a2 [ 28 Y & 28 77 oE 22 ¢ ge
3 — er ] eE — e =i e 2
La6 ) 4 1o 13 5 s [ &
LA1B B/ 5 14 Y 4 ’ 4% 4 5 / 5
Ve 3 1 73 11 27 27
LA G P 15 o8 0B 08 o8
5 e /25 12 ) /25 12 ) 7 26 oe '3 " 26 og |13
wH(e-p3) O o 5 24 13 ) Y 24 13 Y Y 23 14 08 Y 23 14 D8
RO(8-D3) O p 8 Y 21 15 ) 721 15 N v 25 15 ' 25 15 N
RES(8-c3) O 11 1,086 — ” 23 16 Y 7 23 16 N a0 17 N e 17 N
LAT? /—IWGND 2 17 Y 2 17 N ¥ 28 18 N ~ 28 18
= 28 18 Y 26 18 7 29 19 N 29 18 N
Ici12s _l_ a5 ra o 18 \m R ve o 19 N v 3 28 N 3 28
= 1 A ™\ 1 A — — —— — —\
85C228 VEBACK LATS GNO LA1S END 01§ 2] a7 g7 [2 2| a7 o7 |2
T3 T3 LA17 |/ NIo15 || LAa17 |/ N\ 07
1C138 _l_ c13
R = 32K X 8 == K
ot - = e 8] 1cas 8] 1ces
) p — 27C828 y = 27C828
B3-019 C= y. p. p T y.
LAB-LA13S C= > 4 v ia v
2
3
1
IC118-A i
+5V +5V 5V +5V +5V L5V +SV +gY
28 ?16 ?15 16 18 ?m ?xa ?13
1 VCC 12 VEC _ | VEC _ i vee _ |1 5 vee 3 5 vCC 3 | 5 vee vee
LAB N 11 01— A/B A/B A/B NC — we NC — WE f NC — WE 3 Nc—s- ce 3
2 19 LAt K 2]1a 15 LAS A 2|;a 15 LA & 2|4 15 6| ag 16 8 |ag 18 | 5| ag 16 6 | aB 16
PCsz2(8-F5) O ozt— G G G MAB @ gg MAB [s13 MAB 0 MAZ ag
N\ 3 LAIBR 3 18 LAt4R 3 LAtBY, 3 8 7 /7 | 7 /7
LATB '8 ‘ S a Yo ! -y /7
Nl 1/0: |13 LAZIN_5]|2a 1y[4 LAB \_5|2a Tyl* 5|24 1v|* 8 4 8 4 | 8 — 8 4
LA1S '—\ MASB MAS —‘\MAB /“‘ RAS /—" AAS T RAS AAS
5 14 LA 6|28 LATSR 6 |2g X 6 |2g ) 17 E) 17 ! 5 17 /g 17
ALE(B-C4) O- Veou CAS ou ERS ‘ /1 ERE o x5
= o B 15 LA3 A\ 11 |34 2v|7 VAT LA7 11 |3 2v|7 VAS 11 |34 2v|7 11 11 1" 11
(8-03) 7 18 LATZE 18 |3 YA Latel e N 18 712 1 12 1 1 2 1 2 1
=Ti8- AN \ 3c 3s oal po1 [ss]} oo1
T18-03) O L L Vou 5\ 08 Ve %, D¢ Vs —<, D8 ] -, D12
SHE(8-03) O- 8 17 At B 14 | sn 3v|8 A2 AB N 14 | 4a 37|38 MAS 14 {4n 3vjs 13 2 13 2 13 2 13 2
HE g 18 LAI3 %13 |48 N LAT7 %13 | 4B N 13 |48 714 18 Y 14 18 Y 714 18 14 18
5Z(8-03) O——— 1/86 — < N
CLK(B-C3) 7M1 e avil2 MAD 4y12 MAZ -t 4v|12 19 AB oG+ 19 Y18 AB 0o 19 Y 15 AB o6 19y 15 A8 18 Y
- O——-i = = — F— N N D Das
&ND BND \ END GND s A 3| mas | g 07| MaB | g CIRHIEUS g P 015
18] icse 1C58 8 151 8 1c1zs 8 28| 1cs2 28] 1cs3 i 2“_1_ ICS4 28| 1css
= B85C228 74BC157 = " 74BCIS7 = J 74AC157 = y ) = 44C256 p — 44C256 y = 44256 ) == 440256
N & £ Y
+*5V
R188
22.1K
VSBACK
+5V
VEBACK (5~D3 ) O—J
R1@9
18 22.1K
8
e >
‘ 1c72-C
ey 76A4C32
? name _SIBC1-AT)
—
Lzt c2s7 L czesLerza-LeizeLcrzs L cizetcase-LcrarL 127 LocizsL-czas L.c2a7 ';‘C‘;Sgrgﬁ‘;igg 31{‘52;"?255’;5‘:;"_:‘;:0 CasgPs . Cs , cuoac?z’-gure 7.5
B 1 K 1 R 1 1 1 1 .33 .33 .33 .33 . -CSO A e
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84 R85 GND D43 -A-D44 - 0D45 & D46
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14 8 X1 ALE O ALE(5-D1,6-05) 15 | s o514 N 16 | gs os[17 Lma/l'" —doe T
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+3v R133 3 14 12 | BC ! cis2 o
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