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WARNING

EXTREME CARE SHOULD BE TAKEN TO AVOID
CONTACT WITH HIGH VOLTAGES WHEN MAKING
CONNECTIONS TO EXTERNAL TERMINALS OR
WHEN SERVICING THE MODEL 227 WITH TOP
AND BOTTOM COVERS REMOVED.

Recommended Procedures for User Safety:

1.

Detach line power cord when repairs or servicing must be performed with top and/or
bottom covers removed.

Make certain third-wire ground pin on line power cord is connected to earth ground.
This will ensure that the Model 227 chassis is at ground potential.

Before making connections anywhere on the front or rear panels, remove power to
Model 227 by detaching the line power cord, or by setting the power switch to CFF,
or by setting the OUTPUT SELECTOR switch to "SHORI" or "OPEN". Also, remove all
external power Sources which may be connected between LO and CASE.

If the Model 227 10 terminal is to be floated above CASE, make certain that the
metal l1ink is removed between front panel LO and CASE terminals.

Make certain cable connections are well insulared and that neo bare wires are ex-
posed. Use connectors with fully enclosed and insulated wiring.

During calibration with top and/or bottom covers removed, extreme care must be
taken to avoid contact with exposed ecircuitry. Use insulated tools and gloves for
maximm safety. Various test points and adjustment circuitry may be up to 300
volts potential.
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SPECIFICATIONS

MODEL 2..

SPECIFICATIONS

Calibrated at 25°C % 3°C

AS A DC CONSTANT CURRENT SOURCE
OUTPUT:

Current: *1 microampere (1000 microamperes full
range) to *1000 milliamperes in four decade
ranges; 3-digit in-line readout; 1l1% overrange
to 1110.

Voltage Compliance: *300 volts on 100 milliampere
range and lower. +50 volts on 1000 milliampere
range. Compliance limit continucusly adjustable
from approximately 3 volts to full voltage com-—
pliance.

Floating: 500 volts maximum off chassis ground.

RESOLUTION: 0.005% of range, 3-digit readout.
ACCURACY: +(0.5% of setting + 0.12% of range).

AS A BIPOLAR PROGRAMMARLE CONSTANT-CURRENT AMPLIFIER

VOLTAGE PROGRAMMING (INPUT): DC-coupled 0 to 1l
volts, Input resistance 10 kilchm. Input must be
isclated from output load by greater than 106 ohms.

TRANSFER FUNCTION #10 volts d¢ for t full-range cur—
rent output. Accuracy 0.5%, zero offset less than
0.1% of range.

BANDWIDTH (-3dB): 600 Hz minimum.

OPTYONAL PROGRAMMING: Model 2271 option pernits re-
mote programming of Range, Magnitude, Polarity,
Compliance Limit (See Model 2271).

GENERAL

STABILITY: +(0.005% of setting + 0.005% of range)/°C.
Short-term stability up to 30 days 1s masked by thig
temperature coefficilent.

LOAD REGULATION: =0.005% of range from no load to
full lead. ’

LINE REGULATION:
line voltage.

NOISE: Wideband noise less than (0.03% of range + 2
millivolts) rms above 5 Hz.

+0.005% of range for 10% change in

ENVIRONMENT:

Operating: 0°C to 50°C. 0% to 80% relative humi-
dity up to 35°C. Requires approximately 2-inch
top and 6-inch rear panel clearances for air
movement.

Storage: -25°C to 70°C.

CONNECTORS: Output (front and rear), Voltage Pro-
gramming Input (rear); Binding Posts.
POWER: 90-110, 105-125, 195-235, 210-250 volts

(switch selected), 50-60 Hz; 145 watts.

DIMENSIONS, WEIGHT: Style N, 5-1/4 in. half-rack,
overall bench size 5-3/4 in. high x 8-3/4 in. wide

x 15-1/4 in. deep (145 x 220 x 385 mm). Net weight,

24 pounds (10,9 kg).

Specifications for Model 2271 Programming Option.

Calibrated at 25°C % 3°C

RANGE SELECT: Closure* on one of four lines selects

range.

CURRENT SET:
Voltage Programming: Standard feature of Model
227. See specifications of 227.

Resistance Programming: Transfer function: 10% of
full range per kilohm (+0.5Z). Zero at approx-
imately 11 kilohms. Stability: adds 2(0.01% of
setting + 0.01% of range)/°C to Model 227 speci-
fication. Resistance must be isolated and shield-
ed,

COMPLYIANCE LIMIT:
External Operate:
trol of both span and limit.
front-panel control.
Span Select: Closure* enables compliance limit to
be set from 10 te 300 volts, open makes span &
to 30 volts. .

Closure® enables external con-
Open enables 227

Compliance Limit Set: Resistance programmed, non-—
linear transfer function, 00 yields high end of
span, 25k{l yields approximately mid span, open
circuit yields low end. Resistance must be iso-
lated and shielded.

Flag (Output): Logic "0" (2<0.4V drop while sink-
ing 16mA to external power supply Lo) appears
when 227 is in compliance limit. Logic "1"
(5>2.4V at up to 400uA referenced to supply Lo)
appears when 227 is not in compliance limit.

REQUIRED CONTROL LEVELS:

%#CLOSURE = Closure to external power supply LO with-
in 0.5 volt while sinking 50mA (range-select for
l-ampere range requires sinking 100mA}.

OPEN £ >2 kilohms referenced to external power
supply Lo.

EXTERNAL POWER SUPPLY: Requires external power
supply of 5 to 6 volts @ 200mA.
CONNECTOR: DaM~-155 type mounts on 227 rear panel.

ACCESSORIES SUPPLIED: Mating connector.

vi
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MODEL 227

SECTION 1.

1-1. INTRODUCTION. The Model 227 is a dc current
source with full range current from 1 milliampere to
1000 milliamperes. The Model 227 provides a compli-
ance up to 300 volts on 1lmA, 10mA, and 100mA ranges
or up to 50 volts on 10Q00mA range. The output is bi-
polar. Load regulation is *0,003% of range from no
load te full load.

1-2. FEATURES.

a. Three digit readout has least significant
digit continuously adjustable using Fine Current
Control., Typical setability is 1 degree of rota~
tion (which corresponds to 0.005% of full range).

b. Compliance limit is adjustable up to 300 volts.

c. Qutput can be floated to *500 volts above case.

d. Voltage programming input is standard.

e. Model 2271 Programming option is available
factory installed.

{:URRIENT :

LETHAL WOLTASE PUSSISLE
BAHEﬁR TN TERMINALS g "

GENERAL INFORMATION

GENERAL INFORMATION

1-3. WARRANTY INFORMATION. The warranty is stated
on the inside front cover of the manual. If there
is a need for service, contact your Keithley repre-
sentative or authorized repair facility as given in
our catalog. The Service Form supplied at the back
of the manual should be used to provide the repair
facility with adequate information concerning any
difficulty.

1-4. CHANGE NOTICE. Improvements or changes to the
instrument not incorporated into the manual will be
explained on a yellow change notice sheet attached
to the inside back cover of the manual.

1-5. PROGRAMMING OPTION., The Model 2271 is a fac~
tory-installed option which enables remote program—
ming of range, magnitude, polarity, and compliance,
Current magnitude and compliance can be resistance
programmed. Range and compliance maximum are selec—
ted by means of closure to external power supply com-
mon. An external +5 wvolt supply is required to ener—
gize relay coils in the Model 2271.

OUTPUT VOLTAGE

SELECTOR COMPLIANCE
T— —H__C ,_,_]

Lo COME
- LWAIT

227 CURRENT SOURCE
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INITIAL PREPARATION

SECTION 2.

2-1. GENERAL. This section provides information
needed for incoming inspection and preparation for
use,

2~2, INSPECTION. The Model 227 was carefully in-
spected both mechanically and electrically before
shipment. Upon receiving the instrument, check for
any obvious damage which may have occurred during
transit., Report any damages to the shipping agent.
To verify the electrical specifications, follow the
procedures in Section 5.

2-3. PREPARATICN FOR USE.

g, How to Set Line Switches. The Model 227 has
two rear panel line switches which are used to select
line voltage ranges of 90-110V, 105-125V, 195-235V,
or 210-~250V as shown in Figure 2, The line switches
are identified as 117/234V (5303) and LOW/NORM (5302).
Once the line voltage to be used has beern determined,
then the line voltage range should be selected from
the four ranges available on the Model 227. TFor ex-
ample, when the line voltage to he used is within
the range from 105 to 125 wolts, then the line
switches should be set to "L17V" and "NORM" posi-
tione. 1If the line veoltage to be used is within
either of two overlapping ranges, such as 107 volts,
then either ranpge may be selected {117V, LOW, or 117V
NORM, for this particulay example), Line voltages
which are not covered by any one of the four ranges

require an appropriate step~up or step-down transformer.

MODEL 227

INITIAL PREPARATION

b, Line Fuse Requirements. The Model 227 uses a
2-1/2A 3AG slo-blo fuse for the range 90-125V and a
1-1/4A line fuse for the range 195-250V. The Line
Fuse 1s located on rear panel as shown in Figure 2.

¢. Line Power Connections. An accessory line cord
is furnished with the Model 227, The 3-wire, 8 foot
(244 em) line cord mates with the rear panel receptac
P306, Extra line cords can be ordered from Keithley
by specifying Keithley Part No. CO-7.

d. Mountipng and Ventillation.

1. Bench Mounting. The Model 227 requires a 2
inch clearance above the top cover and at least a €
inch clearance at the back panel to allow for air
circulation. Care should be taken to keep the
filter on the top cover clear of any cbstruction.
(See Filter Replacement, paragraph 2-3 d3.)

2, Rack Mounting. The Model 227 can be rack
mounted using accessory Model 1008 Single Rack
Mounting RKit (and Model 2272 Rack Panel Adapter,
which allows clearance over the top cover of the
Model 227). See Section 4 for installation in-
structions. The Model 227 requires 2 inch clear-
ance above the top cover and at least 6 inch
clearance at the back panel tc allow for air cir-
culation. Care should be taken to keep the filter
oh the top cover clear of an obstruction.

(NORM, 117}
LIKE SWITCHES SET FOR
105 to 125 VAC QPERATION

FIGURE 2. Rear Panel Showing Line Switches.
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MODEL 227

IMPORTANT

The Model 227 has been designed to operate
at up to 50°C ambient temperature. Suffi-
cient ventilation should be provided so that
the fan which circulates air through the
Model 227 is able to maintain a flow of -cool-
ing air as shown in Figure 3, Should a fail-
ure of the fan occur or abmnormal internal
heating occur, the Model 227 automatically
shuts down. The thermal cut-~out in the Model
227 will operate regardless of the condition
of the fan.

3. Filter Replacement. The air filter in the
Model 227 is located as shown in Figure 4. The
filter should be cleaned or replaced at least once
per month under laboratory conditions, or more
often when used in industrial environments. The
filter can be checked and replaced by removing the
top cover. Replace with Keithley Part No. 25791.

RECOMMENDED CLEANING INSTRUCTIONS: To clean
the filter, remove top cover, detach filter
from cover, flush filter with water, and re-
coat with Research Products "Super Filter
Coat Adhesive". (Research Products Corp.,
1015 E. Washington Avenue, Madison, WI.
53701.)

CAUTION
Read and understand the following safety
precautions before power is applied to the
Model 227 or comnections are made to any
terminals.

vl o

COOLING AIR FLOW
INTO MODEL 227

e

37
<

RACK MOUNTING
HARDWARE NOT CLEARANCE
SHOWN FOR CLARITY AT BACK

PANEL

FIGURE 3. Recommended Mounting and Ventilation.
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INITIAL PREPARATION

e, Safety Precautions. The Model 227 should be
operated with care since potentially lethal voltages
are present at various terminals on the front and
rear panels.

TMPORTANT

Whenever it is necessary to turn power on or
off to the Medel 227, set the QUTPUT SELECTOR
to SHORT or QPEN and set the VOLTAGE COMPLIANCE
control to minimum voltage, This will ensure
that power turn on and turn off action will not
affect the load.

1. How to Safely Disconnect the Load. The OUT-
PUT SELECTOR Switch (5104) should be used to safely
disconnect the load from the Model 227 output.

a), SHORT Position. This positiom should be
used when disconnecting a resistive or inductive
load. 1In this position, the Model 227 output cur-
rent by-passes the output terminals. In addition,
a 10 ohm, 1/2 watt resistor is connected across
the output terminal. As a result, the SHORT po-
sition should not be used with capacitive loads
greater than 1uF or external voltage supplies
since damage to the Model 227 and the load could
result.

b). OPEN Position. This position should be
used when disconnecting a2 capacitive load. 1In
this position, the Model 227 output current by-
passes the output terminals. The output termin-
als are open. Do not use this position with in-
ductive loads since a high voltage may be instan~—
taneously developed at the output terminals due
to an interruption of current flowing through the
inductance causing possible damage to the Model
227. -

FILTER SCREW

FILTER SCREW
FILTER INSTALLED ON TOP COVER

PIGURE 4. TLocation of Air Filter.



INITIAL PREPARATION

2. How to Safely Use Front and Rear Terminals.

(See Figure 5 and Table 2-1 for a complete listing

of all voltages present.)

a). Front and Rear Panel HI Terminal (J109,

J107). These terminals preovide current output up
to the maximum compliance voltage as set on the
Model 227 (either by front panel range switch or
by Model 2271 Remote Programming). As a result,
the terminals can be up to 305 volts above LO

{Black) depending on range selected.

If the LO

terminal is floating at 500 volts above CASE
{Green), then up to 805 volts can be present at

BEI. TYor operator safety, set COMPLIANCE LIMIT

to minimum or set OUTPUT SELECTOR Switch to "SHORT"

or "OPEN",

MODEL 227

b). Front and Rear Panel LO Terminal., Ter-
minals J110 (Black) and J108 (Black) can be at
500 volts if LO is floating above CASE (Green).

c). VOLTAGE PROGRAMMING Terminal. Terminals
J101 (Blue) and J102 (Black) float at output HI
potential and can be up to 306 volts above output
L0 (Black).

d), CURRENT MONITOR Terminals. Terminals J103
and J104 float at output HI potential and can be
up to 305 volts above output LO.

e). VOLTS MONITOR Terminal, Terminal J105 is
a buffered output and can be up to 305 volts
above output LO. Terminal J106 at the same po-
tential as output LO.

TABLE 2-1,
Voltages at Front and Rear Panel Terminals,
Maximum Voltage
Circuit Referenced to CASE J111
Name Desig, Grounded LO Floating LO
QUTPUT HI J109 (Front) 305 Vv 805 v
QUTPUT HI J107 (Rear) 305 v 805 v
QUTPUT LO J110 (Front) ov 500 Vv
OUTPUT LO J108 (Rear) oV 500V
VOLTS MONITOR HI J105 05 v 805 v
VOLTS MONITOR LO J106 oV 500 v
CURRERT MONITOR HI* J103 305 v 805 v
CURRENT MONITOR LO* J104 306 v 806 V
VOLT PROGRAM HI* J101 306 V 806 ¥
VOLT PROGRAM LO% J102 306 Vv 806 V
RESISTANCE PROGRAM HI* J401, pin 2 306 V 806 Vv
REESTSTANCE PROGRAM LO* J401, pin 10 306 V 806 Vv
*IMPORTANT

These terminals are fused by F10l1 which is a type BAG fast~acting fuse
rated at 0.125 amperes. A short circuit to output LO will cause the
fuse to blow within 5 seconds. Warning: Instantaneous current could
excead 200mA until fuse blows.
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MODEL 2271
PROGRAMMING
OPTION

INITIAL PREPARATION

RANGE AND

COMPLIANCE
J401  PROGRAM
INPUTS

HI
/le

FUSE F101
aSANSS

VOLTAGE ™\
PROGRAM 0V
INPUT

L0

CURRENT MONITOR

. 4

0.125A

WARNING! THESE POINTS CAN HAVE
A COMPLIANCE VOLTAGE UP TO 305 RANGE
VOLTS AT 100 MILLIAMPERES. EX-~ RESISTOR
CEPT FOR QUTPYT HIGH ALL POINTS
ARE INTERNALLY FUSED.

X

FRONT PANEL -
\ QUTPUT HI
NN

VOLTS MONITOR H1
J105

J106

REAR PANEL
\ OUTPUT HI

e
J109

J110
NN

<.no7 T

7
OUTPUT LO GND

5108
FLOAT/GROUND
SWITCH

FLOAT

e
< 9108

QUTPUT LO

., THIRD WIRE

.~~~ ON LINE CORD

FIGURE 5. Voltage Levels Present at Front and Rear Panel Terminals.
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MODEL 227

TABLE 2-2.
Front and Rear Panel Controls and Connectors.
Control or Connector Description Paragraph
Front Panel
Power Switch (S301) Applies power to instrument. 3-3b
OUTPUT SELECTOR Switch (8104) Sets output configuration. (Should be used to safely dis- 2-3e
connect the output load.)
Range Switch (S101) Sets full range current in decade steps (1000pA, 10mA, 100mA, 3-3£
and 1000m4).
Decade Selector Switches (8102, 5103)| These switches are used with Fine Current Control to set cur-— 3-3g
vent output. Each switch has discrete decade steps from 1
to 10, while the Fine Current Control is continuously ad-
justable.
Fine Current Control (R124) Adjusts current between 0.000 to 0.011 times full range. 3-3g
This control is continuwously adjustable. Typical set-
ability of 1 degree of rotation or (.005% of full range.
CURRENT Polarity Switch (S105) Sets output polarity. 3-3e
VOLTAGE COMPLIANCE (R101) Adjusts compliance voltage limit up to 300 volts. 3-34
METER V/A Switch (S106) Sets meter to read voltage or current.
METER X1/X10 Switech (S107) Sets meter sensitivity for scale factor of X1 or X10.
COMP LIMIT Indicator (DS104) Indicates compliance limit mode when lighted. 3~=4al
Output HI (J109) Comnection to output HI. (In parallel with J107.) 3-2al
Output LO (J110)% Connection to output LO. {In parallel with J108.) 3~2al
CASE (J1ll)* Chassls ground. (Connected to third wire ground.) 3-~2al
FLOAT/GROUND Switch (5108) Connects LO and CASE when set to GROUND.
Rear Panel
REMOTE PROGRAM (J401) Provides inputs and outputs for range, current, and voltage 3-2b2
contrel. (Available when Model 227) option is installed.)
VOLTAGE PROGRAM (J101, J102) Provides input for voltage programming. 3-2b1
CURRENT MONITOR (J103, J104) Provides output for monitoring current (1V = Full Range). 3-2a3
VOLTS MONITOR (J105, J106) Provides output for monitoring voltage (up to 300 volts) 3-2a2
Output HI, LO (3107, J108) Qutputs which are in parallel! with front panel HI and LO, 3-2al

On some medels a shorting link is provided to connect LO and CASE.

ROTE*

On models presently manufactured,

banana type terminals are used instead of binding post type and the shorting link is no longer used. A
front panel FLOAT/GROUND Switch has been added to permit a comnection between LO and CASE for grounded

applications,
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ERAERENT

o+

SHITCH

VOLTAGE
SELECTOR {“’“comm.mnacs"l

AN

N SELN

LIMIY

" INRICATOR
FLOAT s GREND
q E f;— : PoER
= " SWITCH

FIGURE 6. Front Panel Terminals and Controls.

PROGRAMMING
CORNECTOR
3401

J103

+ YOLTE MONITOR = §

8 . "
e A
| ovTPuT
v‘WWea
v-z.n: LOW NOmus
A

J302 $303

LINE SHIYCHES

FIGURE 7. Rear Panel Terminals.
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OPERATING INSTRUCTIONS

MODEL 227

SECTION 3. OPERATING INSTRUCTIONS

3-1. GENERAL. This section provides information to
operate the Model 227 as a current source or program-
mable current amplifier.

3-2., HOW TO MAKE CONNECTIONS

a. Output Connectlons.

1.  Current Output. Output current is provided
at the red (HI, J109) and black (LO, JL110) banana
posts on the front panel. The green (CASE, J1ll)
banana post is internally comnected to chassis
and line cord ground. When comnecting a load to
the Model 227 use a cable rated at 1000 volts and
1 ampere. A second set of banana posts are pro-—
vided on the rear panel (red, J107 and black, J108).
Make certain no connections are made to rear panel
terminals when the front panel output terminals
are being used,

CAUTION
Set compliance control to minimum and QUT-
PUT SELECTOR to either SHORT or OPEN be-
fore connections are made.

2, VOLTAGE MONITOR Output. The rear panel VOLTS
MONITOR banana posgt ZJlOB% permits the user to
monitor the output voltage of the Model 227 with-
out disturbing the output current. This buffered
output has an output resistance of 10 kilohms. As
a result a voltmeter having greater than 100 meg-
ohms input resistance should be used to keep the
leading error below 0.01%.

3. CURRENT MONITCR Output. The rear panel CUR-

RENT MONITOR banana posts (blue, J103, and white,

J104) permits the user to monitor the current of
the Model 227. This output provides a 1 volt de
level corresponding to full range output current.
Qutput resistance is 10 kilohms. Both blue and
white terminals are floating at the output HI volt-
age. Moniteor voltage polarity is opposite of out-
put current polarity.
b, Input Connections.

1. VOLTAGE PROGRAM Input. The yellow (J101) aad
white (J102) banana posts permit the user to set
the output current of the Model 227 on a given
range using a voltage frem 0 to 10 volts. The
input is dc coupled and has an input resistance of
10K ohms. The output current can alsoc be modula-

ted by using a signal generator with floating output.

The transfer characteristics of the voltage program
input is showm in Figure 19. See Section 3-7 for
a detailed discussion of voltage programming.

2., PROGRAM Option. When the Model 2271 Remote
Program option is installed, the Model 227 can be
remotely programmed to select range, current level,
and compliance voltage. A 15-pin connector (J401)
is provided when the Model 2271 is installed atlthe
factory. See Section 3-8 for a detailed discussion
of the remote progranm option.

3-3. HOW TO SET OUTPUT CURRENT.

2. Set OUTPUT SELECTOR Switch (5104) to either
SHORT" or "OPEN" standby positions to eliminate the
possibility of shock or damage to the load. (See
also Section 2-3e for important safety precautions.)

b. Apply power to instrument using Power Switch
8301.

¢. Determine compliance voltage required.

d. Set VOLTAGE COMPLIANCE Control (R10l) to the
desived maximum voltage.

1. This contrel is continucusly variable and
sets the compliance voltage limit from approx.
3 volts to 50 volts maximum on 1000mA range and
up to 300 volts on lower ranges.

2, This control has a tapered resistance such
that greater regolution is provided for compliance
voltage settings under 60 volts, Figure 9 shows
the veltage output versus 7 rotation of the control.

e, BSet current polarity using Polarity Switch
(5105).

f. Set current range using Range Switch (8101).

l. This switch sets the maximum current in four
decades (1000pA. 10mA, 100mA, and 1000mA).

2. The dial is designated in terms of engineer-
ing units, either yA (microamperes) or mA (milli-
amperes).,

3. Full range is determined by the decimal point
positien (lighted) and the engineering unit dis-
played (pA or mA).

g- Set current output using Decade Switches ($102,
$103) and Fine Current Control (R124).

1. The Decade Switches set the two most signi-
ficant digits in decade steps from 0 to 10.

2. The Fine Control provides continucus adjust-
ment of the least significant digit with typical
setability of 1 depree of rotation (corresponding
to 0.005% of full range). The dial has a maximum
readout of 10 plus approximately 10% adjustment
beyond 10.

h. Connect the load as described in Section 3-2a.
i. B8et OUTPUf SELECTOR Switch to "ON".

1. When set to "ON" the Model 227 can develop
up to 50 volts at 1000m& or 300 volts at 100mA.

2. Care should be taken when commecting the

Model 227 to inductive or capacitive loads. See
Sections 2~3e and 3-4b.
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OPERATING INSTRUCTIONS MODEL 227

TABLE 3-1, 2, Operation as a Current Sink. The Model 227
Surmmary of Current Settings. can be used as a current sink as shown -in Figure

11. In this case, the current flow is into the
Range Max. Dial Max. Max, Power Model 227, The output voltage V, is a function of
Settings Settings Voltage to Load E, I , and Ry where:
Vo =E- IR
1000 maA 1110. mA 50V 35.5W E = external voltage source
100 ma 111.0 m4 300V 33.%W I = current setting on Model 227
10 mA 11,10 ma 300v 3.33W Ry, = load resistance
1000 pa 1110. nA 300V 0.333W
CAUTION

When the Model 227 is connected so as to ~
sink current (that is, power is delivered
to the Model 227 by an external power sup-
ply), care should be takem to limit the
power delivered to the terminals of the
Model 227 as shown in Figures léa and 14b.
If power dissipated within the Model 227
exceeds these limitations overheating and
damage to the Model 227 could occur, For
example, if the external power supply is
capable of delivering greater than 700
milliamperes, then the voltage across the
Model 227 output terminals must be less
than 50 volts (approximately 46 watts
maximum internal dissipation allowed).

3-4. OPERATING CONSIDERATIONS.

a. How to Use with Resistive loads.

1. Operation as a Current Source., The Model 227
can deliver a comstant curvent up to the compliance
voltage setting. Current is set by use of the Range
and Decade Dials on the front panel. With a resis-
tive load as shown in Figure 10, the voltage devel-
oped across the load resistance Ry, 4s: V =1 x
Ry. 1If the compliance voltage setting V¢ is less
than the wvoltage V , then the Model 227 will auto-
matically limit the voltage to V. and the LIMIT in-
dicator will be lighted.

— COMPLIANCE LIMIT ON 100 mA AND LOWER RANGES

COMPLIANCE LIMIT
ON 1000 mA RANGE
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MODEL 227
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OPERATING INSTRUCTIONS

b. How to Use with Capacitive or Inductive Loads.

1. Capacitive Load, When a capacitive load is
connected, the Model 227 delivers a conmstant cur-
rent until the voltage developed reaches the com-
pliance voltage setting V.. The voltage V, charges
to a maximum V. according to the following equation:

Vo = %-I I dt up to V. (maximum)
where C = load capacitance

When using a capacitive leoad, it is preferred to

use the "OPEN" standby position when not making
measurements to avoid shock hazard due to compli-
ance voltage at the output terminals. Do not use
the "SHORT'" position since the voltage on the cap-
acitive load will be discharged.

2. Inductive Load. When an inductive load is
connected, the Model 227 delivers a constant cur-
rent the same as for a resistive load. However, to
maintain stabillity the ratioc load inductance L
(Henries) to load resistance R (ohms) should be
smaller than approximately 1078, This ratio is
non-linear and depends on the amount of inductance
and the range s0 that larger values of L/R may be
needed to prevent oscillations., A typical calcula-
tion of the L-to~R ratio is as follows:

For R = 1000 ohms and L = 1 millihenry,
-3
L/R=-1—’1‘631%—h= 1 x 10-8.

If oscillations occur at the output, add series re-
sistance to lower the 1L-to-R ratie, When using an
inductive load, it is preferred to use the "SHORT"
standby position when not making measurements to
avoid shock hazard due to open terminals. Also,
the current should be dialed to zero before dis-
connecting an inductive lodd.

c. How to Use the Compliance Control. The compli-
amce control sets the maximum compliance from approx—
imately 3 volts to 50 volts on the 1000mA range and
from approximately 3 volts to 300 volts on 1lmA, 10mA,
and 100mA ranges. The compliance voltage should be pre-
set with no load connected. The front panel meter can
be used as a gulde to setting compliance. (Set
METER switches to V and X1 or X10 as appropriate.)

The rear panel VOLTS MONITOR output can be used to
adjust the compliance more accurately. Use a volt-
meter with an input resistance of at least 100 meg-
ohms to aveid loading error at VOLTS MONITOR output.
The contrel has a tapered characteristic such that
the first 50% of rotation represents a variation
from 3 to 60 volts to allow more resolution at lower
compliances.

3-5. MEASUREMENT CONSIDERATIONS.

a. How to Determine Dial Accuracy, The accuracy is
specified as £(0.5%Z of output + 0,12% of range). Since
the total accuracy of the Model 227 is the sum of the
reading accuracy and the full range accuracy, the
user should select the lowest full range for best
possible accuracy. Table 3-2 shows the total accur-
acy for typical dial settings.

1z

MODEL 227

TABLE 3~2.

Comparison of Accuracy for Typical Current Settings.
Output Decade Dial Range Total
Current Settings Setting Accuracy

1ma 0-0-1 1000mA +1.205 mA
ImA 0-1-0 100ma £.125 mA
lmA 1-0-0 10maA £,017 mA
1ma 10-0-0 1000ua £,0062 mA

b. How to Determine Stability.

1. Time Stability., Stability with time is taken
into account by the basic accuracy specification.
(See also Temperature Stability in the following
paragraph.)

2, Temperature Stability. Stability is specified
as *(50ppm/°C of range + 50ppm/°C of dial setting).
The lowest full range for the best possible stabili-
ty should be selected. Maximum allowable ambient
temperature is 30°C.

c. How to Determine Line Regulation. Line regula-
tion is #(.005% of full range) for a corresponding
10% change in line voltage. For example, for a nomi~
nal line voltage 115V, the variation would be #11.5V.

d. How to Determine Load Regulation. The load re-
gulation is specified as *+{.005% of full range) for
a change from no-load to full-load. The no-load to
full-load variation corresponds to an output compli-
ance voltage change of from 0 to 300V on the 1lm4,
l0mA, and 100mA ranges and from 0 to 50V on the 1000
mA range.

e. How to Determine Output Resistance.

1. DC Output Resistance. The effective output
resistance of the Model 227 can be determined by
calculations from the load regulation specification.

For the 100mA range:
Ry = 3 x 1030 and % regulation = .005%.

Since % regulation = 100 x 1L
Ro + Ry
then Rg = 100 By,
% Reg.
_ 100 x 3 x 108 _ 7
or Ry = 005 =6 x 10°0
TABLE 3-3.
Output Resistance for Model 227.
Range Qutput Resistance
1000 pA 6 x 10,0
10 mA 6 x 1079
100 ma 6 x 10,0
1000 mA 1x10°Q
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OPERATING INSTRUCTIONS

\COMPLIANCE LIMIT

100 MILLIAMPERE
RANGE

OUTPUT VOLTAGE MUST REMAIN WITHIN
THIS AREA TO AVOID DAMAGE TO MODEL 227

VOLTAGE DEVELOPED ACROSS OUTPUT

MODEL 227
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MODEL 227 OPERATING INSTRUCTIONS

~——— QUTPUT RESISTANCE AT DC IS 6 x 10° OHMS
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FIGURE 15. Typical Output Impedance Versus Frequency For 1000uA Range.

2, AC Output Impedance. The output impedance of Typical values of output impedance versus frequency
the current source can be considered a shunt capa- for the 1000uA range of the Model 227 are shown in
city across the dc output resistance. Figure 15.

TABLE 3-4, NOTE

Cutput Capacitance

pange c The ac output impedance should be considered
24 when using the Model 227 as an amplifier
since the loading error will be a functdion
mgg ;‘Z 0 ggg pi of frequency of the signal generator. For
‘ ¥ example, if the load resistance is 300kQ,

1(1338 E‘i 8'33 ”:: the loading error at 10 Hz will be approx-
: u imately 10%.
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OPERATING INSTRUCTIONS

f. How to Determine OQutput Noise. The Model 227
output nolse is composed of twe components: line
frequency ripple (120/100 Hz) and high frequency noise.

1. Line Frequency Ripple. This noise is essen—
tially a constant percentage of range.

2. High Frequency Noise. This noise is a con-
stant voltage.

The sum of the two components can bg plotted versus
compliance voltage as shown in Figure 16. The rms of
range-current noise as a percent of the Model 227
range can be obtained in two ways. First, the percent
noise at a specific compliance voltage can be deter-
mined. For example, for a compliance voltage of 5
volts, the percent noise would be 0.,07% as read from
Figure 16 of 5 wolts or 0.0035 volts rms. Secondly,
by multiplying the percent noise (0.07%) times the
Model 227 range, a resultant current noise can be de-
termined. For example, for a 5 volt compliance and a
1000pA full range, the rms current nolse would be
0,07% % 1000uA = 0.7uA. From Figure 16, it is ewvident
that a low compliance voltage high-frequency noise is
dominant, At high compliance voltages, line frequency
ripple is dominant. If high frequency noise at low
compliance voltages is objectional, a filter capacitor
may be placed across the load. A typical frequency
versus noige plot is shown in Figure 17 for 1 wolt
compliance. For a given RC the noise as a 7 of full
range can be read directly.

% OF FULL RANGE
OUTPUT CURRENT NOISE

I 1|ll|
0.1 1.0

TIME CONSTANT {RC) —»-MICROSECONDS

FIGURE 17. Output Noise Versus RC Time Constant of External Load.
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OPERATING INSTRUCTICNS

cammawd

MODEL 227
CURRENT
SOURCE

EXTERNAL CASE

OUTPUT LOI//’
S

VOLTAGE

SOURCE GROUND

FIGURE 18,

3-6, HOW TO FLOAT THE MODEL 227. The Model 227 can
be floated up to *500 volts off chassis ground with
less than Sppm of full range change in output current
per volt off ground. For floating operatiom, the
front panel FLOAT/GROUND Switch must be set to FLOAT.
A filter capacitor C112 (.02mfd) is connected between
the low and ground banana posts to minimize line fre-
quency pickup. The low to ground isolation is approx—
imately 107 ohms. See note.

a. Extended Compliance Voltape. A typical example
of floating operation is shown in Figure 18. In this
example, the Model 227 can be used with a voltage sup-~
ply such as Keithley Model 240A to extend the maximum
compliance voltage to 800 volts. The Model 227 then
can be adjusted for a compliance voltage of +200V to

NOTE
On some models a shorting link is provided to conmect LO and CASE.

Source.

- E -

FOR RESISTIVE LOAD MODEL 227 WILL DELIVER
DIALED CURRENT UP TO COMPLIANCE VOLTAGE V
OR UNTIL CURRENT LIMIT OF EXTERNAL
VOLTAGE SOURCE IS EXCEEDED

Connections for Floating Operatiom.

+800V or =200V to =800V, Since the maximum current
output of the Model 240A is 20 milliamperes, the
dialed current on the Model 227 should not exceed
this maximum.

b. Precautions when Using an External Voltage
When an external veoltage source is connected
in series with the Model 227 output, care should be
taken to cbserve the power limits shown in Figures
14a and 14b when sinking current. For example, if
the external voltage source is capable of delivering
60 milliamperes at 300 wolts (or 700mA at 50V), a
shorted load could cause the Model 227 to sink cur-
rent causing excessive power dissipation and possible
damage to the Model 227,

On models presently manufactured,

banana type terminals are used instead of binding post type and the shorting link is nc longer used. A
front panel FLOAT/GROUND Switch has been added to permit a connection between LO and CASE for grounded

applications.

0975
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MODEL 227

3~7. HOW TO USE VOLTAGE PROGRAM INPUT. The Model
227 provides a voltage program input (standard) for
applications requiring remote current control, or use
as a bipolar constant-current amplifier or ac modu-
lated comstant-current source. The transfer function
for veltage programming is *10 volts dc for * full
range output. The output current is a sum of voltage
programming input and front panel dial settings.
Range can be set by the front panel control or the
optional Model 2271. The i1nput to the Voltage Pro-
gramming terminals must be isolated from output load
by greater than 10° ohms.
NOTE

Voltage programming is also possible in the

REMOTE PROGRAM mode. When used in combina-

tion with resistance programming, the resul-

tant output is the sum of resistance and

voltage programming.

NOTE

Maximum input to voltage program input is

+15V, If an input greater than *15 volt is

applied aceidently, the Model 227 output cur-

rent is internally limited so as not to ex-

ceed approximately 180% of full range. Re-

covery 1s automatic when the overvoltage is

ramoved.

a. How to Voltage Program or Use as a Bipolar
Amplifier, The Voltage Program input is de~coupled
with a bandwidth (-3dB) to 600 Hz minimum. Input re-
sistance is 10 kilchm. An input of *10V (at dec) sets
the output current to * full range or 10-0-0 dial
setting. The transfer function accuracy and offset
error can be expressed by the following equation:

OPERATING INSTRUCTIONS

% error (full range) = £(0.5% %%Q + 0.1%)

The input floats at the output HI voltage and must
be isolated by greater than 10° ohms. Since Volt-
age Program input may be floating at up to 300 volts,
the signal generator (or dc voltage source) must
float at this potential. TFigure 19 shows a typilcal
frequency response fer the Voltage Program input.

b. How to Use as an AC Modulated Constant—Current
Source. The Voltage Program input can alsc be used
in conjunction with the front panel dial settings to
provide modulated current outputs.

1. Set the current output (dc level) as described
in Section 3-3.

2. Connect Signal Generator te Voltage Program
input.

3. Apply modulation signal from Signal Gemerator.

4. Adjust the % modulation as desired by monitor-
ing the Model 227 output using an ac coupled oscil-
loscope. Figure 20 shows a typical modulated cur-
rent output.

NOTE
The Model 227 Compliance Control may be ad-—
justed to suit the measurement. However, if
the modulated signal causes the output to ex-
ceed the Compliance Limit, then the Model 227
output will be clipped.

TABLE 3-5.
Specifications for Model 2271 Programming Optiom.

Calibrated at 25°C + 3°C

RANGE SELECT: Closure* on one, of four lines selects
range.

CURRENT SET:
Voltage Programming: Standard feature of Model
227. 8See specifications of 227.

Resistance Programming: Transfer function: 107
of full range per kilohm (t0.5%). Zero at ap-
proximately 11 kilohms. Stability: adds +(0.01%
of setting + 0.01% of range)/°C to Model 227 spe-
cification. Resistance must be isolated and
shielded.

COMPLIANCE LIMIT:

External Operate: Closure* enables external con-
trol of both span and limit. Open enables 227
front-panel control.

Span Select: Closure* enables compliance limit to
be set from 10 to 300 volts, open makes span &
to 50 volts,

Compliance Limit Set: Resistance programmed, non-
linear tramsfer function, 00 yields high end of
span, 25k{ yields approximately mid span, open
circuit yields low end. Resistance must be isco-
lated and shielded.

Flag (Output): Logic "0" (=<0.4V drop while sink-
ing lémA to external power supply Lo) appears
when 227 is in compliance limit. Logic "1"
(=>2.4V at up to 400uA referenced to supply Lo)
appears when 227 is not in compliance limit.

REQUIRED CONTROL LEVELS:

#CLOSURE = Closure to external power supply LO with-
in 0.5 volt while sinking 50mA (range-select for
l-ampere range requires sinking 100ma).

OPEN = »2 kilohms referenced to external power
supply Lo.

EXTERNAL POWER SUPPLY: Requires external power
supply of 5 to 6 volts € 200mA.
CONNECTOR: DAM-155 type mounts on 227 rear panel.

ACCESSORIES SUPPLIED: Mating connector.

0178

19



OPERATING INSTRUCTIONS

MODEL 227

TABLE 3-4.
Pin Out for Model 2271 Programming Option.
Pin No, Functional Description Level

1 Compliance Setting RESISTANCE PROGRAM — COMP
2 Current Setting RESISTANCE PROGRAM — CURRENT
3 Remote Program Low OV, GUARD
4 +5 Volts Power Supply Input +5V INPUT
5 Compliance Limit Monitor LIMIT = LOW

10ms Range Set 10mA = LOW

1000mA Range Set 1000mA = LOW

)

7

8 Compliance Limit

9 Compliance Setting
0

REMOTE COMPLIANCE = LOW
RESISTANCE PROGRAM —COMP
RESISTANCE PROGRAM — CURRENT

1 Current Setting

11 Remote Program Low
12 +5 Volt Common

13 1000pA Range Set

14 100mA Range Set

15 300V Compliance Set

OV, GUARD
COMMON
1000pA = LOW
100mA = LOW
300V = LOW

3~8. HOW TO USE THE MODEL 2271 PROGRAMMING OPTION.

a. How to Make Connections. When the Model 2271
is installed, a 15-pin connector is furnished on the
rear panel as ghown in Figure 21, A summary of pin
locations is given in Table 3-6.

b. How to Program.

1. Auxiliary +5YV Power Supply. The user must
furnish an external power supply. The supply must
be capable of energizing a relay coil with a nomi-
nal 3.9V pull~-in voltage (at 20°C). (Temperature
coefficient is approximately 0.0133V/°C up to 50°C.)
An additional 0.2 volt (10 at 200mA) drop should be
allowed for wiring plus up to 0.5 volt drop for clo-
sure to ground (when the relay coil is energized}.
As a result, a nominal +5V to +6V power supply
should be used depending on the individual meas-
urement circumstances (8uch as ambient temperature
etc.)., The external 5 volt supply must be connect-
ed between J401l pins 4 (+) and 12 (common).

2. How to Program Compliance.

a). Set front panel compliance to minimum.

b). Determine the required compliance range,
either 50V or 300V, If 300V maximum compliance is
desired, connect pin 15 to common (pin 12). If
50V maximum compliance is desired, leave pin 15
unconnected.

c), Determine magnitude of compliance desired

and select appropriate resistance from either of
the following relationships:

20

ONONONONORONONO

OEORORONORONO

FIGURE 21. Rear Panel Remote Programming Connector.

For the 300V Compliance Range:

7.4 % 103 = 24.3 Eopp
Egom ~ 3+37

Roon (kQ) =

For the 50V Compliance Range:

3 - 24,
(k) = L:24 x 103 .52 3 Eeom

R
com com

where Regqy 18 the programming resistor and Ecgm
is the compliance limit voltage. ’

d). After the resistance is connected between
pins 1 and 9, then comnect pin 8 to common to en-
able the remote compliance control.
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COMPLIANCE VOLTAGE LIMIT—=50V MAX
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IMPORTANT

If pin 8 on the Remote Program connector is
not grounded, then the maximum compliance
lJimit will be determined by the front panel
Range Switch setting. TFor example, if the
Range Switch is set to 10 milliampere and

the current range is set remotely on the

10 milliampere range (pin 6 grounded), then
the maximum compliance wvoltage would be ap-
proximately 300 volts. However, if the cur-
rent range is set remotely on the 1000 milli-
ampere range {pin 7 grounded), then the max-
imum compliance voltage would be approximately
90 volts rather than the 50 volts given in the
specifications. As a result, the current out-
put would not have guaranteed regulation for
compliance voltages between 50 and 90 volts

on the 1000 milliampere range.

NOTE

When in external compliance (pin 8 = common),
it is possible to select 300V maximum on the
1l amp range which will result in compllance
voltages up to 20V. Above 50V compliance
voltage, the Model 227 may have excess noise
and poor stability, and for this reason, the
50V maximum compliance should be selected
when on 1000mA range.

—400

-+=200

B~k 9Kk 1K1 3K}k =1 7K1 802 k2K Ot

-200~——

-400—
-600—

-800—

1000~
1100

MODEL 227

I
|
| NOTE

! If resistance ex-

| ceeds 23ko, the
Model 227 will go

| into current limit.
Recovery is auto-

l matic.

|

|
- ____-———A-OVERRANGE

Resistance Programming of Current.

3. How to Use Compliance Limit Monitor. This
output allows the user to monitor whether or not
the Model 227 is in voltage limit mode. When the
compliance limit 1s reached, the front panel LIMIT
lamp will turn on and pin 5 on J401l will be in low
state.
with no more than 0.4V drop.
the high state depends on the voltage level of the
user-furnished 5V power source (greater than 2.4V).

4, How to Program the Current Control (Resis-
tance Programming). The magnitude of the current
output is a function of the resistance conmected
between pins 2 and 10 on J40l. The transfer func-
tion is given by the following equation:

Io = (1.1 - Ry x 107) x Full Range
Rp = resistance in ohms
I, = current in same units ag range.

= - Ic 4
also R (1.1 Full Range Current ) x 10

where

NOTE
Set Polarity switeh to "+ to assure rated
accuracy. Output accuracy for resistance
programming can be expressed as a ¥ of full
range output as follows:

Ry - 11)
% accuracy (full range) = +(0.5% [ 1 + ¢.12%)
10

wvhere R.P = resistance in kilohms (103q).
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MODEL 227 OPERATING INSTRUCTIONS

REMOTE
PROGRAMMING TRIAXIAL
CONNECTOR CABLE

BOX-WITHIN-BOX
CONFIGURATION

MODEL 227
CURRENT
SOURCE
WITH
MODEL 2271
INSTALLED 1 PIN 2
- COMMON

1000V
RATED

- l GROUND

RESISTANCE BETWEEN J401 PIN 10 AND CHASSIS OR
MODEL 227 LOW SHOULD BE AT LEAST 1012 QHMS TO
MAINTAIN ACCURACY TO WITHIN 0.005%. ALSO, RE-
SISTANCE BETWEEN J401 PINS 1 AND 9 SHOULD BE
GREATER THAN 109 OHMS.

FIGURE 25. Preferred Cabling Techniques.

For example, for full range output R, = 21kQ, and
% accuracy equals the following:

% accuracy = *(0.5% [2liﬁ—ll] + 0.12%)

= 20,62% (of full range)

5. How to Program Range. Range can be set to
any of the four ranges by grounding the appropriate
line as shown in Table 3-7. To use the Model 2271,
set the Range switch to REMOTE PROGRAM.

TABLE 3-7.
Remote Range Selection.

Condition of Lines
Range Desired [Pin 6 [ Pin 7 [Pin 13 | Pin 14

1l mA OPEN | OPEN GND OPEN
10 ma GND OPEN OPEN OPEN

100 mA CPEN | OPEN OPEN GED
1000 ma OPEN | GND OPEN OPER
NOTE

When range changing, if all four pins are
open simultaneously, the Model 227 will not
have a current output (output terminals are
open), To avoid relay arcing either program
the current back to zero or make-before-
break the comnections to the range lines when
changing range. If more than one pin is
closed, the higher current range is enabled.
For example, if all four pins are closed to
ground, the 1000mA range is selected. Typ-
ical pull~in time for all relays is 30 milli-
seconds. Typlcal release time is 10 milli-
seconds.
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NOTE

The temperature coefficient of the Model
2271 adds #(0.01% of setting/°C + 0.01%

of range/°C) to the Model 227 Specifica-
tions. Thus the total Model 227/2271 coe-
fficient could be expressed as *(x0.015%

of setting/°C + 0.015% of range/°C). For
remote programming, the temperature coeffi-
cient can be expressed as follows:

- 11
10

For example, at a full range setting, the
t.c. = %0,03%/°C.

1 + 0.0135)/°C.

R.
%Tr.C, (full range) = *(0.015 [P

6. Preferred Cabling Techniques. Since the
Model 227 could be affected by excessive cable
capacity, a triaxial cable (shield within a
shield) should be used with the inner shield
connected to pin 2 on J40l, and the outer shield
connected to CASE. Insulation between shields
should be rated at 1000 volts especially for
floating applications. Box-within-a-box con-
struction should be used for all ecircuitry used
in resistance programming.

NOTE

The maximum allowable capacitance between
J401 pins 1 or 10 and chassis is 300pF un~
less compensating capacitance Cp is instal-
led across the current programming resistor
Rp as follows:

Cp = [%;-C -~ 1 x 1077) where Ry, = lead resistance
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ACCESSORIES MODEL 227

SECTION 4. ACCESSORIES

Model 1008 Single Rack Mounting Kit.

Applications: The Model 1008 adapts Keithley Style Assembly Instructions:
"W" instruments for 5-1/4 in. x 19 in. mounting with
11 in. depth behind front panel. The kit is also
useable with 14 in., depth instruments.

1. Secure Half Rack Panel (Item 1) to Bracket
Angle (Item 2) using two socket screws (Item 6).

. 2. Remove Side Dress Panels (left and right) from
Parts List:

instrument.
Item Keithley . .
i 3. Secure Bracket Angles (left and right) to in-
No. Description Qty. Part No. strument. (Half Rack Panel may be located on the
1 Half Rack Panel 1 25815B left or right to suit mounting requirements.) Use
2 Bracket Angle 1 26757¢C Phillips Serews (Items 4 and 5) as showm in Figure
3 Bracket Angle 1 26794C 26 for 14 in. depth instruments, Use longer screw
4 Phillips Screws (5/8") & #8-32 (Item 7) and Kep nut (Item 8) for 1l in. depth in-
5 Phillips Screws (1/2") 4 #6-32 struments.
6 Socket Screws (3/8™) 2 #10-32
7 Phillips Screws (5/8") 4 f#6-32
8 Kep Nut, #6-32 4 #6-32

LONGER SCREW
11" DEPTH QNLY

SIDE DRESS e

KEP NUT
11" DEPTH ONLY

LONGER SCREW
11" DEPTH ONLY

FIGURE 26. Model 1008 Single Rack Mounting Kit,
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' SECTION b.

5~1, GENERAL. This section contains information to
describe the Model 227 and Model 2271 circuit opera-
tion.

5-2. CURRENT SOURCE CIRCUITRY.

a. Basic Power Supplies. (See schematic 26227D.)

1. Transformer Connections. Line power Is ap-

plied to the Model 227 via a 3-wire line cord (P306).
Power switch 5301 disconnects one side of line.
Fuse F301 protects the Model 227 from over—current.
Line switches $302 and S$303 comnect to tapped, pri-
mary windings on transformer T30l to suit the line
voltage available. (See Specifications.)

2. Fan Connections. The fan (B30l) is connect-
ed to T30l primary windings ORN and BLK. The con-
nection is made such that a nominal 117 velts is
always applied to the fan. When the Model 227 is
set for "LO" line operation (90 to 110 volts),
transformer T30l steps up the voltage {(auto-trans-
former action)} to a nominal 117 velts.

3. Low Voltage Supplies.

a). *12V (VS Supply). This supply is powered
by center-tapped secondary windings (GRN - YEL/
GRN-GRN). Diodes CR306 and CR307 provide a full-
wave rectified voltage of approximately 30 volts,
Integrated circuit U302 is a series-regulator
which provides an output of +12 volts referenced
to "OVS". Resistors R313 and R314 form a volt-
age divider. Integrated circuit U304 is a unity-
gain amplifier which regulates "OVS" with respect
to =12 volts (~12VS). Output transistors Q306
to Q310 increase the current drive capabllity of
U304,

b). 212V (VD Supply). This supply is powered
by secondary windings YEL-YEL, The secondary
voltage is half-wave rectified by diode CR305.
Integrated circuit U301l is a series-regulator
which provides an output of +12 volts referenced
to "OVD". Amplifier U303 provides similarly to
171302 as deseribed in paragraph a) above.

4., High Voltage Supplies. These supplies in-
clude an unregulated 86 volt supply and a unregu-
lated 340 volt supply which is "piggy-backed" on
the 86 volt supply which when regulated together,
give a net output of approximately 325 wvolts.

a). +86 Volt Supply. This supply is powered

by secondary windings BLU-BLU. The segondary
voltage is full-wave rectified by diode CR304.
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b). +325 Volt Supply. This supply is powered
by secondary windings RED-RED and BLU-BLU. The
secondary voltage is full-wave rectified by dicde
bridge CR302. Divider network (R305, R306, and
R307) senses the 325 ocutput and compares 1t to
the zener diode reference (CR303, R309}. The
error voltage developed by differential amplifier
Q304 and Q305 is applied to driver transistor
Q301 and output transistor Q302., Resistor R304
is used to sense the current output of the 325V
supply. The voltage developed across R304 ig
applied to Q303 via divider R301 and R310. If
the ocutput current of the 325V supply increases
beyond approximately 180mA, transistor Q303 con-
duets and turns off tramsistor Q301. Hence, the
output veltage of Q302 1s decreased, causing a
fold-back current limiting action, When fold-
back occurs, the current is reduced to approx—
imately 30 to 40mA at an output of approximately
86 volts. If over-current is present for greater
than 1.5 milliseconds, full feold-back occurs, 1In
normal operation, the Model 227 should not exper-
ience an over-current conditlon beyond 500 micro-
seconds, so that recovery is automatic., A tem—
porary overload condition can cccur when the
Model 227 output is shorted (either by use of
QUTPUT SELECTOR switch or direct comnection at
the output terminals).

¢}. Thermal Breaker. This thermal circuit-
breaker (TK30l) protects the Model 227 in the
event of excessive temperative rise, The breaker
is designed to open at approximately 185°F,

b. Reference Amplifier Circuitry. The output of
this circuitry provides a stable tlV reference volt-
age for the current source regulator. Integrated
cireuits Ul02 and U103 are summing amplifiers. The
zener reference (CR110) is switched by Polarity Switch
5105 to provide either *6.2V at the input of U103 (via
resistors R148, R128, and R129). Feedback resistors
R150, R114, R115, R116, R130, R125, R126, and R127 are
selected by use of Decade Switches S$102 and S103. The
output of U103 is varied from OV to *4V (where 4V =
full range [10-0-0 dial setting]). Potenticmeter R129
is a calibration adjustment which adjusts the gain of
U103, The output of Ul03 is applied to Ul02 through
summing resistor R121. (Voltage programming is sum-
med through R122 and R123. Capacitor C1l06 filters
the voltage programming input to prevent slew-rate
limiting.)} The gain of Ul02 is set by resistors R121
and R119 to provide a net gain of 0.25 or an output
of 1 volt for full range (10-0-0),

25



THEORY OF OPERATION MODEL 227

MODEL
2271
PROGRAMMING
OPTION

[

' ) M
REGULATED ..,_4<::08¥§E$§
POMER REFERENCE CURRENT

SUPPLIES CONTROL

Y

£12VD £12VS ggbgﬁgﬁ

COMPLIANCE VOLTAGE

COMPLIANCE | CONTROL CONTROL
REFERENCE

COMPLIANCE
LIMIT
INDICATOR

FIGURE 27. Overall Block Diagram of Model 227.

c. Bridge Current Source., This circuit is a bridge- 2. Compliance Limit Circuitry. The reference
configuration regulator. Integrated circult U205 and voltage 1s applied to integrated circuit U201, a
associated circuitry maintains the current output to unity-gain; non-inverting amplifier. The ocutput
the dialed setting. The output current is regulated of U201 drives U202, an inverting, summing ampli-
by comparing the voltage drop across the range re- fier. The outputs of U201 and U202 are equal and
sistor (R215, R216, R215, and R218) to the reference opposite polarity. These outputs are applied to
amplifier output (U102, pin 6). Any difference volt- U203 and U204, differential transconductance amp-
age causes an output at U205 pin 6 which drives out- lifiers. (Differential transconductance amplifiers
put stages Q201 through Q208. A positive output cur- provide an output current proportional to the dif-
rent flows out of the RI terminal, through the load, ference voltage at the input.) The reference volt—

and into a unity gain inverting amplifier made up of
U206 and output stage composed of Q209 and Q212. The
action of the bridge output causes the voltage across
the load to be split evenly between the current
source and the unity gain inverting amplifier. This
configuration permits a voltage swing from +300 volts
te ~300 volts, using a single 300 volt supply.

d. Compliance Control Circuitry. This circuitry
contreols the maximum compliance voltage which can be
developed on a given range.

1. Compliance Reference. Transistor Q101 and
zener diode CR101l form a reference source which pro-
vides a constant—current through potentiemeter R101,
the front panel VOLTAGE COMPLIANCE control. The
voltage developed across RIO1 is 9.12V on 1000pa,
10maA, and 100mA ranges; and 1.64V on 1000mA range.
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age 1s compared at the transconductance amplifier
inputs to divider outputs (R201, R202, R207, and
R208) which sense the voltage across the Model 227
cutput terminals. When the cutput voltage of the
Model 227 reaches the Compliance Voltage Limit
(pre-set on the front panel or via the Model 2271},
any further increase in voltage causes the trans-
conductance amplifiers to "sink" or "source" cur-
rent through R117 and R213 via gating diodes CR11l
{6-11, and 16~1), thus cancelling out the voltage ap-
plied to U205. The COMPLIANCE LIMIT Indicator DS104
is controlled by UlOlE and Ul0lB. When both U10I1C
and Ql02 turn off (for limiting condition), the action
causes the COMPLIANCE LIMIT Indicator to be lighted.

e. Miscellanecus Circuitry.

1. Decimal Point Indicators. Indicators DS101,
DS102, and DS103 are driven as part of the differ-
ential amplifier (U10lA, U101B) from the "-12VS"
and are selected by contacts on Range Switch $101.
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COMPLIANCE

R235, R236

L0

ouUTPUT

RESISTOR

\\\ﬁl

FIGURE 28. Simplified Diagram of Current Source.

2. Output Selector Switch (S104), This switch
disconnects the output terminals from the current
source. See Operating Instructions, Section 3 for
a discussion of switching.

3. Volts Monitor Cireuit. This output is pro-
vided by integrated circuit Ul04, a unity-gain,
nen-inverting amplifier. This circuit buffers the
voltage developed at the output so that no loading
error can result at BI and LO output terminals.
The output of Volts Monitor is the same potential
as Output HI and LO (up to 305 volts)., Since R143
and R144 provide source resistance of 10 kilohms,
loading of Volts Monitor should be taken in consi-
deration.

4, Current Monitor Circuit. This output pro-
vides -1 volt {(Vem) for a + full range (10-0-0),
Fuse F10l1 protects this output against accidental
short circuits. This voltage is developed between
the buffered output of ULO4 and "QVSR".

5. Meter Circuit. Meter M101 is driven from
the output of UL04.

a)., Voltage Reading. When switch 5106 is set
to "V", the meter is connected between Ul04 out-
put and output 10, The meter movement is for
full range reading. When Switch 5107 is set to
X1, the current developed through M10l is a func-
tion of R133, R145, R146, R147, and Ry, where:

_ (R145 + R146) R147
Ty * Vopp ¥ (RE33 + Ry + 5005 R146 + R147)
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When switch S107 is set to X10, the current devel-
oped through M101 is a function of R133, R149,
R147, and Ry, where:

b). Current Reading. When Switch $106 is set
to "A", the meter is connected between Ul04 out—
put and "OVS". When Switch S107 is set to X1,
the current developed through M10l is a function
of R133 and Ry where:

Ty + Vg ¢ (Ry + R133)

When Switch S107 is set to X10, the current devel-
oped through M10l is a function of R133, R140,
and Ry where:

Iy + Vgy ¢ (Ry + R133 + R149)

6. Power ON/OFF Transient Suppression Circuit.
This cireuit (located on board PC-396) minimizes
the effect of power surge when power to the Model
227 is applied or removed.

5-3. PROGRAMMING OPTION (MODEL 2271).

3. Range Programming. Range selection is accom-
plished by energizing relays, (by closure to ground

or through a saturated transistor). Relay coils
K401, K402, K403, K404, and K405 are connected to

the users external +5 volt supply (J40L, pin 4),
Clesure to ground at J401 pins 6, 7, 13, or 14 ener-
gizes the relay coils. If the 1000mA range is selec-
ted, relay K405 transfers the output stage from 325
volt supply to 86 volt supply. The user +5 volt
supply is switched by relay K408 which is energized
when the range switch is set to REMOTE.
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b. External Compliance. Closure to ground at J401,
pin 8 enables external control. When energized relay
K407 selects the External Compliance mode.

¢. Compliance Span. Closure to ground at J401,
pin 15 energizes relay K406, When energized, K406
gets the maximum compliance limit to 300 volts,
Contacts K406A set the compliance reference voltage
to 9.12 volts maximum. Contacts K406B change the
supply voltage at the output stage from 86 volts to
325 volts. ’

d. Current Setting. (Resistance Programming).
Integrated circuits U402 and U401 and zener diode
CR409 form a 100 microampere reference current source,
The current source drives the external programming re-
sistor connected between J401, pins 2 and 10. The
voltage acress the programming resistor (at the out—
put of U401, pin 6) is fed to summing amplifier U403
via resistor R426. Diode CR409 and summing resis-—
tors R41l and R412 form the reference voltage. As
a result, the output of U403 is as follows:

Vo = (Rp x 100pA) - 1.1 volts

MODEL 227

(See Section 3-8b4 for further discussion of this
transfer functiom.) Clamping diodes DS401 and DS402
prevent the output of U403 from going to far negative
and enable FET switch Q402 to turn full off, Tran-
sistors Q406, Q405, and Q407 are for overload pro-
tection. FET Switch Q402 is driven by both U406 and
Q401. VWhen the Model 227 is switched out of "REMOTE
PROG", (Range Switch S101)} transistor Q401 turns off.
Transistor Q403 turns on, turning off FET Switch Q402,
and as a result, disconnects the remote program re-—
ference voltage from the Model 227. If the reference
voltage at pin 6 of U903 goes above approximately 1.2
volts, U406 turns on Q403 which turns off Q402 dis-—
abling the remote program reference to Model 227 caus-
ing the output to go to approximately zero.

e. Compliance Limit Programming. Integrated cir-
cuit U404 is a summing amplifier., Reference zener
dicde develops a current through summing resistors
R405, R415, and R417 and program resistor (J401 pins
1 and 9). Diode CR414 is a protection device. When
relay K406 is energized, the 9.1 wolt reference volt-
age 1s selected by connecting the proper gain at U404,

f. Compliance Liwmit (FLAG). Transistor Q404 (NPN)
is connected collector to emitter between J401 pins
5 and 12. When the Model 227 goes into compliance
Iimit phototransistor U405 turns off, causing tran-
sistor Q404 to saturate (low state}.

Should it be necessary to remove the Model
2271 Option from the Model 227 chassgis, con-
nector J206A, furnished with each 227/2271
(shown on schematic 26226E) must be installed
at P206. Connector J206A is a ten-pin Berg
Connector with jumper wires between pins A

and C; D and G.

28
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SECTION 6.

6-1. GENERAL. This section contains information
nacessary to maintain the instrument. Included are
procedures for electrical Performance Checks, Cali-
bration, Troubleshooting.

6-2. REQUIRED TEST EQUIPMENT. Recommended test
equipment for checking and maintaining the instrument
is given in Table 6-1. Test equipment other than re~
commended may be substituted if specifications equal
or exceed the stated characteristics.

6-3. PERFORMANCE VERIFICATION., Use the following
procedures to verify proper operation of the instru-
ment. All measurements should be made at ambient
temperature of approximately 25°C % 3°C and relative
humidity below 60%Z. If the instrument is cut of spe-
cification at any point, perform a complete calibra-
tion as given in Paragraph 6-4. For each function
that is checked, an additional uncertainty due to
temperature coefficient should be considered if the
ambient temperature is beyond the temperature range
indicated above.

a. Fuse Checks.

1. Check the line fuse (¥301) on the rear panel.
For nominal 117V line operation, use a 2.54 type
3AG Slo-Blo fuse. For 234V line operation, use a
1,25A type 3AG Slo-Blo fuse.,

2. Check the internally installed protection
fuse (F101). This fuse is lpcated on circuit board
PC-330 near the front panel. Remove the top cover
to gain access to the circuit board.

NOTE

If the Line Fuse (F301) is blown or missing,
the Model 227 will be inoperable., If the
protection fuse (F10l1) is blown or missing,
the Model 227 will be operable, except the
rear panel Current Monitor and Voltage Pro~-
gramming terminals.

TABLE 6-1.

MATNTENANCE

MAINTENANCE

b, Line Voltage Setting. Set the Line Switches
{5302 and S303) in accord with paragraph 2-3 in Sec-—
tion 2.

¢. Preliminary Check.

1. Set OUTPUT SELECTOR switch to '"SHORT".
2. Set Range Switch to 1000uA.

3., Set Decade Switches to 10-0-0.

4., Set Polarity Switch to "+,

5. 8et METER Switches to "X10" and "A",

6. Set VOLTAGE COMPLIANCE to "0" (minimum).
7. Put External short on Model 227,

8. Set Power Switch te "ON".

9. Set OUTPUT SELECTOR to "ON".

10. Set VOLTAGE COMPLIANCE to 10V.

11. Observe Meter (M10l) reading. Current read-
ing should be (+) full range.

12, Set Polarity switch to "-",

13, Observe meter (M101) reading. Reading
should be (-) full range.

14, Verify Meter readings for Range Settings of
+10, *100, and *1000mA.

15. If all ranges are indicated correctly, pro-
ceed to normal verification procedure.

IMPORTANT

The Madel 227 will not operate properly if
either J206B {(Used on Model 2271) or J206A are
missing. To order an extra connector for J2064,
specify Keithley Part No. 272044,

Recommended Test Equipment for Performance Verificationm.
+ Item Description Minimum Specifications Mfr. Model
A Digital Voltmeter 1.00000v £(0.015% of rng + 0.015% of rdg) Keithley 190
»10%0 input &

B Resistance 100 *+ 0.01%, 0.12W LOppm/°C Vishay v53-100
1kp * 0.02%, 0.12W 1l0ppm/°C Vishay V53-1K
100 + 0.02%, 1W lOppm/°C
10 + 0,02%, 10W 10ppm/°C

C Voltage Source 0 to #10Vde Fluke 3413
0.01l% of setting * 0.002% of range
te < 30ppm/°C

D Resistance Box 0 to 22k = 0.02% GR 1433G
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d. Dial Accuracy Verification. NOTE
1. Dial Accuracy (10-0-0). If a check is made on dial accuracy imme-
diately after a complete recalibration, the
a). Set Range to 10maA, dial accuracy should be checked to allowable

voltage error as follows:

-0=0%
b). Set Decade Digls to 10-0-0%. Dialed Current

.
2(0.00449 x e s

+ 0.00064)
¢), Connect Resistance (B), 100 = 0.01% to
output of Model 227. &4, Dial Accuracy (1000puA Range).

d). Connect DMM (A) across output of Model 227. a). Set OUTPUT SELECTOR to "SHORT"

e). Set COMPLIANCE to 10V. b). Set Range to 1000pA.
1 n
£). Set OUTPUT SELECTOR to TONT. ¢). Connect Resistance (B), 10000 + 0.02% to

g). Set Polarity to "+". output of Model 227.

h)y. Verify that voltage reading is 1.00000V d). Perform steps 1d) through 1j) above.

=0, .
0.00612V e). Perform steps 2a) through 2e) above.
n_
1).  Set Polarity to * f). Perform steps 3a) through 3e) above.
:Ojébelgﬁrify that voltage reading is 1.00000V 5. Dial Accuracy (100mA Range).

" 1]
2. Dial Accuracy (0-0-0). a). Set OUTPUT SELECTOR to "SHORIY.

a). Set Decade Dials to 0-0-0%, b). Set Range to 100mA.

nyn cY. Connect Resistance (B), 108 = 0.02% to out-
b). Set Polarity to "+". put of Model 227.

e). Verify that voltage reading is 0.00000 a)

+0.0012YV. Perform steps 1d) through lj) above.

4). Set Polarity to "-". e). Perform steps 2a) through 2e) above.

e), Verify that voltage reading is 0.00000 £). Perform steps 3a) through 3e) above.

*0.0012v. 6. Dial Accuracy (1000mA Range).
3. Dial Accuracy (0-10-0). a). Set OUTPUT SELECTOR to "SHORT".
a}. Set Decade Dials to 0-10-0%, b). Set Range to 1000mA.
b). Set Polarity to ™. c). Connect Resistance (B), 10 * 0.02% to out—

¢). Verify that the voltage reading is 0.10000 put of Model 227.

+
*0.0017Y. d). Perform steps 1d)} through 1j) above.
n_n

d). Set Polarity to ' e). Perform steps 2a) through 2e) above.

10e3617¥erify that the voltage reading 1s 0.10000 £). Perform steps 3a) through 3e) above.
NOTE e, Voltage Program Verification (1000uA Range).

Other dial settings can be checked if desired. 1. Set QUTPUT SELECTOR to "SHORT".

Accuracy for all other settings should be

checked to allowable voltage errcr as follows: 2. Set Range to 1000uA.

Dialed Curreant
Current Range

NOTE#* 4, Connect Resistance (B), 10000 *+ 0,02% to the
Model 227 output.

+(0.005 x + 0.0012) 3. Set Decade Dials to 0-0-0.

Least significant digit should be set care-
fully since dial is a variable control. 5. Connect DMM (A) across output of Model 227.
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6. Connect Voltage Source {C) to VOLTS PROGRAM

input.
NOTE

Make certain that Voltage Source (C) is capa-

ble of floating to 300V, Alsc make certain

no counection is made between the Voltage

Source low terminal and chassis (CASE).

7. Set Voltage Source (C) for +10V output.

8, Set QUTPUT SELECTOR to "ON".

9. Verify that reading on DMM (A) is 1.00000V
+0.006V,

10. Set Voltage Source (C) for -10V output.

11. Verify that reading on DMM (A) is 1.00000V
10, 006V.

12, Set Voltage Source (C) for 0 volts output.

13. Verify that reading on DMM (A) is 0.00000V
+0.001V.

NOTE

If desired, other input levels could be
checked. Output accuracy should be veri-
fied as follows: Allowable Voltage error =

Voltaze Source (C)
10

+(0.005 x + 0.001)

NOTE

If verification is performed immediately
after recalibration, then output accuracy
should be verified as follows: Allowable
Voltage error =

‘Voltage igurce (C) + 0.001)

f. Voltage Program Verification (10mA Range).

£(0.00441 x

1. Set OUTPUT SELECTOR to 'SHORT".

2. Set Range to 10mA.

3. Connect Resistance (B), 100Q * 0.02% to Model

227 output.
4, Repeat steps e5 through el3

g. Voltage Program Verification (100mA Range).

1. Set OUTPUT SELECTOR to "SHORT".
2, Set Range to 100mA.

3. Connect Resistance (B), 108 = 0.02% to Model
227 output.

4, Repeat steps e5 through el3.
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h. Voltage Program Verification (1000mA Range).

1. Set OUTPUT SELECTOR to ''SHORT".
2, 8et Range to 1000mA.

3., Connect Resistance (B), 10 £ 0.02% to Model
227 output, :

4. Repeat steps e5 through el3.

i. Verification of Programming Option (Model 2271).

1. Set Range Switch to "REMOTE FROGRAM".
NOTE

To guarantee specification, the Model 2271

calibration should be done with the Model
227 polarity switch in the "+" position.

2. Set OUTPUT SELECTOR to '"SHORT".

3. 8elect the 1000uA range by closure of J401
pin 13 to common.

4, Disable the External Compliance by opening
of J401 pin 8 to commom.

5. Set voltage compliance to 10V using FRONT
PANEL CONTROL.

6. Connect Resistance Box (D)} to current pro-
gramming inputs at J401, pins'2 and 10,

7. Set current for "zero" by<applying 11 kil-
ohms using Resistance Box (D).

8. Connect Resistor (B) 1000g, 0.01% to Model
227 output.

9. Connect DMM (A) to Model 227 output.
10. Set OUTPUT SELECTOR to "ON".
11. Verify that DMM reading is 0.00000 * 0.0012V.

n

12. Set current for "~ full range" by applying
21 kilohms using Resistance Box (D).

13, Verify that DMM reading is -1.00000 + C.0062V.

14, Set current for "+ full range" by applying
1 kilohm using Resistance Box (D).

15. Verify that DMM reading is +1.00000 = 0.0062V.
16. Set OUTPUT SELECTOR to 'SHORT".

17. Verify other ranges. Select appropriate
range by closure to common {pin 12}.

Range Pin Closure
10maA pin 12 to pin 6
100mA pin 12 to pin 14
1000mA pin 12 to pin 7

Repeat steps 17 through 116 for each range selected,
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NOTE

Other settings of output current can be check-
ed if desired by using the following accuracy
relationship:

Allowable Voltage error =

11 x 103

=10 ] + 0,0012)

BP—
£(0.005 x { 6

where Ry =
resistance applied.

If verification is performed immediately
after recalibration, the output accuracy
should be verified as follows:

Allowable Voltage error =

- 11 x 103
10 x 10

IMPORTANT

£(0.00426 x [BP ] + 0.00055)

When the Model 2271 is to be used with the
Model 227, the Model 2271 must be installed
prior to calibration of the 227, since the
Model 2271 affects the Model 227 calibration.
Calibration of the Model 227 should be per-
formed prior to performing the Model 2271
procedure.

NOTE

b.

MODEL 227

CAUTION
Extreme care should be taken to avoid con-
tact with voltages at variocus points on the
chassis when the line cord is connected.

IMPORTANT

Follow the exact calibration sequence since
many adjustments are interelated.

Fuse Checks.

1‘

Check the line fuse (F30l) on the rear panel.

For nominal 117V line operation, usa a 2.54 type

3AG Slo~Blo fuse,

For 234V line pperation, use a

1.254 type 3AG Slo~Blo fuse.

2. Check the internally installed protection
fuse (F101).
PC-330 near the front panel,

This fuse is located on cirecuit board
Remove the top cover

to gain access to the circuit board.

ROTIE

If the Line Fuse (F30l) is blown or missing,
the Model 227 will be inoperable. If the
protection fuse (FI(l) is blown or missing,
the Model 227 will be operable, except the
rear panel Current Monitor and Voltage Pro-
gramming terminals.

The recommended recalibration period for the ¢. Line Voltage Setting. Set the Line Switches
Model 227 is 12 months from factory calibra- (5302 and $303) in accord with paragraph 2-3 in Sec~
tion. Lf the complete calibration is per- rion 2.

formed using equipment specified, the Model

227 or Model 227/2271 will be useable for an d.
additional 12 months within published speci-

fications. If repairs are made after initial 1. Set OQUTPUT SELECTOR switch to '"SHORT".
calibration, the complete calibration proce—

dures should be performed. 2. Set Range Switch to 1000uA.

Preliminary Check.

5-h. ADJUSTMENT/CALIBRATION PROCEDURE. The follow- 3. Set Decade Switches to 10-0-D.
ing adjustments should be performed when any speci-

fication has been determined to be out-of-tolerance. 4, Set Polarity Switch to "+",

The Performance Check given in paragraph 6-3 should

be performed prior to this Calibration Procedure. If 5. Set METER Switches to "X10" and "aA'".

any step in the Calibration Procedure caunot be per-

formed properly, refer to the Troubleshooting Proce~ 6. Set VOLTAGE COMPLIANCE to "0" (minimum).

dure (paragraph 6~5) or contact your Keithley repre-
sentative or the factory. All measurements should be 7. Put External short om Model 227.
made at ambient temperature of 25°C * 3°C and rela-

tive humidity below 60%. 8. Set Power Switch to "ON".
4. Chassis Assembly. To gain sccess to the ad- 9. Set OUTPUT SELECTOR to "ON.
justments in the printed circuit boards, remove four
screws on Top Cover and Bottom Cover. 10. Set VOLTAGE COMPLIANCE to 10V.
TABLE 6-2.
Recommended Test Equipment for Calibration.
Item Description Minimum Specifications Mfr. Model

E Digital Voltmeter 1.00000V x(0.015% of rng + 0.015% of rdg) Keithley 190
F Oscilloscope 5mV/div. sensitivity 1MHz bandwidth Tektronix ——
G Digital Voltmeter 3-1/2 digits, 0 = 1000V, £0.2% of rdg Keithley 168
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11. Observe Meter (M10l) reading. Current read-
ing sheould be (+) full range.

n_n
.

12, Set Polarity Switch to

13. Observe meter (M10l) reading. Reading
should be (-) full range.

14, Verify Meter readings for Range Settings of
*+10, x100, and =100CmA.

15. TIf all ranges are indicated correctly, pro-
cead to normal verification procedure.

e. Power Supply Adjustment.

1. Set controls as indicated in paragraph 5-3c¢
(except no external short}.

2. Remove the Model 227 top cover and bottom
cover,

3. Locate potentiometer R306 on circuit board
PC-331.

4. Connect DVM (Item G) between +325V test point
and 0 HV test point.

5. Adjust potentiometer R306 for a voltage read- .

ing of +325V * 1V.
NOTE

If thermal breaker TK30l is open or faulty,
no veltage reading can be made.

f. Bias Adiustment.

1., Set controls as indicated in paragraph 5-3c,
steps 1 through 8 (except no output short}.

2. Conmect a 30 kilohm resistive load (1%, 10
watt) to Output terminals.

3. Comnect Oscilloscope (Item F) across the re-—
sistive load to monitor the compliance voltage.
Oscilloscope must be ac coupled,

4. Set the front panel VOLTAGE COMPLIANCE con-
trol (R101l) to maximum (fully clockwise).

5. Set Range Switch to "100ma',

6. Set Decade Dials to 1-0-0.

7. Set OQUTPUT SELECTOR Switch to "ON'".

8. Adjust the VOLTAGE COMPLIANCE control (R101},
until compliance Limit indicator (DS104)} just lights

{monitor oscillation omn scope).

9. Set potentiometer R220 fully clockwise bafore
performing step 10.

10. Adjust potentiometer R220 to reduce oscilla-
tions to zero.

11l. Do Step 8 to insure no oscillation occurs.

12. Monitor voltage across R225 (0.390) should
be 0.012¥, no more than 0,015V,
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g. 50V and 300V Compliance Adjust.

NOTE
To keep the correct air flow across the heat
sinks, place the top cover (loose) on the Model
227, offset just enough to gain access to ad-
justments. Otherwise internal power dissipation

could cause excessive temperature variation
which could void the calibration.

1. Remove top and bottom covers.

2. Connect DVM (G) to output.

3. Set Decade Dials to 10-10-10.

4. Set Polarity Switch to "+".

5. Set VOLTAGE COMPLIANCE to maximum.
6. Set OUTPUT SELECTOR to “ON".

7. BSet Range to 1000mA.

8. Adjust potentiometer R102 for an ocutput of
+55V = 0.3V.

9, Set Polarity to "-".
10. Check output voltage.

11. Readjust potentiometer R102 on that polarity
with the lowest absolute value of voltage for *(55V
*0.3V).

12, Set Range to 100mA.

13. Set Polarity to "4"'.

14. Adjust potentiometer R104 for an output of
+305V + 1V,

15. Set Polarity to "-".

16. Check output voltage.

17. Readjust potentiometer R104 on that peolarity
with the lowest absolute value of voltage for {305V
+1V).

18. Repeat steps 11 through 17 until all read-
ings are within tolerance.

NOTE
Polarity with highest voltage does net have
to be within the 55 * 0.3V or 305 + 1V. But
should be no greater than 58 or 320.

h. Current Zero Adjust.

1. Connect a 100Q resistive load to output.

2. 8et Decade Dials to 0-0-0%. (Set R124 fully
CCW.)

3. Set Range to 10mA.
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4. Connect DVM (E} across output load.
5. Set QUTPUT SELECTCR to MON".

6. Set Polarity to "+ and take note of voltage
reading.

7. Set Polarity to "-" and take note of voltage
reading.

8. Adjust potentiometer R118 so that the absolute

value of the voltages in steps 6 and 7 are within
10uV of each other.

NOTE

Qutput pelarity should change cpposite to
Polarity Switch settings.

9, Set Fine Ceontrol R124 for 0-0-5 (set 5 care~
fully),

10. DM (Item E} should read 0.005V % G.0001V
if not, go to step 11, If within tolerance, go to
Section 6-41i below.

NCTE

Set OUTPUT SELECTOR tc 'SHORT" between meas-—
urements.

11. Loosen knob on Fine Control and align knob
to "5" position (without disturbing potentiometer
setting).

NOTE
Do not disturb R124 setting of 5",

i. Full Range Current Calibration.

1, Set Range to 10mA.
2. Set Decade Dials to 10-0-5.

3. Connect a 100 ohm (0.01%, 1l0ppm/°C, 1/8W) re-
sistive load to the output,

4, Conmect DVM (E) across output terminals,
5. Set VOLTAGE COMPLIANCE to 10.

6. Set QUTPUT SELECTOR to "ON".

7. Set Polarity to "+".

8, Monitor output voltage of DVM.

9, Adjust potentiometer R129 for an ocutput of
1.0050V = 0.00017V.

4, Volts Monitor Zero Adjust.

1. Set Decade Dials to 0-0-0.
2. Set Range to 10mA.

3. Comnect short across output.
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4. Connect DVM (E) across VOLTS MONITOR (HI-1O),
on rear panel.

HI
Lo

Blue (J105)
Black (J106)

5. Set QUTPUT SELECTOR to "ON".

6. Adjust potentiometer R135 for an output of
0,0000v £ Q.0001V.

k. Meter Calibration.

1. Set OUTPUT SELECTOR to "SHORT".

2. Set Decade Dials to 0-0-0,

3. Adjust mechanical zerc as necessary,
4, Set Decade Dials to 1~0-0,

5. Set Range to 10mA.

6. Set METER Switch to X1 and A.

7. Bet Polarity to "+'.

8. Set OUTPUT SELECTOR to "ON".

9. Adjust potentiometer R133 for full range (103
reading,

10. Set Polarity to “-".

11. Readjust potentiometer R133 so that error
between + and - polarity is equal.

12. BSet Meter Switch to X10 and A.
13. Set Decade Dials to 10-0-0,

14. Check both polarities by alternately switch-
ing Polarity Switch to "+ and "-'".

15. Check to see the meter error is no greater
than =5%,

6-5. MODEL 2271 ADJUSTMENT/CALIBRATION. (Model
2271 Installed in Model 227).

a. Power Supply Connections.

1. Connect external +5V Supply at J401 pin 4
(+5V) and pin 12 (common). External supply should
be rated at 45V to +6V at 200 milliamperes.

NOTE
Calibration of the Model 2271 must be done
with Medel 227 Front Panel Polarity Switch
in "+" position to insure meeting specifi-
cation.
b. Current Source Adjust.

1. Connect test set-up as shown in Figure 29,
2, Set Range to Remote Programming.

3, Comnect J401 pin 6 to pin 12 (common) to en-
able 10mA range.
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SWITCH

MODEL

2271221

FIGURE 29. Test Set-up for Model 227/2271 Calibration.

4, Monitor voltage across 1k resistor using
DVM (A). Voltage should be approximately 100mV.

5. Adjust potentiometer R438 as necessary so
that voltage across resistor is the same with switch
closed or open (readings to be within *10uV).

¢. Resistance Program Zerc Adjust.

1, Set 227 Polarity Switch to "+".

2. Connect a 11kQ resistor (0.02%, 1/4W) be-
tween J401 pins 2 and 10.

3. Connect a 100G resistor (0.01%Z, 1/2W) at
Model 227 output terminals.

4., Connect DVM (A) across resistor (most sensi-
tive range).

5. Turn OUTPUT SELECTOR Switeh to "ON".

6. Adjust potentiometer R41l2 so that DVM read-
ing is 0,00000 + 200uV.

d. Current Cal. (- Full Range).

1. Connect a 21kQ resistor {(0.02%, 1/4W) be-
tween J401 pins 2 and 10.

2. Connect a 1009 resistor at Model 227 output
terminals.

3. Commect DVM (A) across resistor. (1V Range.)

4., Adjust potentiometer R407 for -~1.00000 # 150
UV reading at output.

1174

e, Iterative Current Cal/Zero Adjust. Repeat

steps c and d until both conditions are satisfied.

NOTE

Set the Zero Adjust (R412) in opposite po—
larity an equal amount to error so that in-
teration will converge with fewest number
of operations. If potentiometer R407 does
not allow sufficlent adjustment range,
jumper across R406 may have to be cut or
reinstalled,

f. Current Verification (+ Full Range).

1. Counect a 1k resistor (0.02%, 1/4W) between
J401 pins 2 and 10.

2. Connect a 100 resistor at Model 227 output
terminals.,

3. Connect DVM (A) across resistor {1V range).

4. Check to see that output on DVM (A) is
+1,0000¢ * 550uV reading at output.

5. Set SELECTOR Switch to "SHORT".

g. Ext. Compliance Limit (Maximum).

1. Cernect J401 pin 8 to pin 12 (common).

2, Remove connections between J401 pins 2 and
10 (leave open).

3, Connect DVM (A) at Model 227 output.
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4. QConnect. JAQL pin 15 to pin 12 (common),
CAUTION

Up to 300 volts is present at various rear

panel terminals as well as internal cir-

cult points.

5. Connect J401 pin 1 to pin 9.

6. Connect a 1k{ resistor (0.02%) between J401
pins 2 and 10.

7. BSet QUTPUT SELECTOR Switch to "OW".
8. Record voltage reading at output.

9. Connect a 21k0 resistor (0.02%) between
J401 pins 2 and 10, (Remove 1k} resistor).

10. Compare reading of step 9 to that of step 10,

11. Select resistor value (1lkf or 21kf}) which
glves the lowest {absolute value) reading.

12, With this resistor installed, adjust po-
tentiometer R405 for a reading of 305V = 1V,

13. Set OUTPUT SELECTOR Switch to "SHORT",

14. Remove connection at J401, pin 15,

15, Set QUTPUT SELECTOR Switch to "ON".

16. Output voltage should read 55V * 2V,

17. Set OUTPUT SELECTOR Switch to "SHORT".

18, Remove connection between J401 pins 1 and 9.

h. Ext. Compliance Limit (Minimum).

1. Connact a 1k resistor between J40L pins 2
and 10.

2, Commect J401 pin 15 to pin 12,
3. Connect DVM (A) across output.
NOTE

Make certain no comnection is made between
J401 pins 1 and 9 (cpen}.

4. Set OUT¥UT SELECTOR Switch to "ON".

5. Voltage at output shcould be less than 9V
volts (positive).

6, Connect 21k{i resistor between J401 pins 2
and 10.

7. Voltage at output should be less than 9V
volts (negative).

8. Repeat steps 2 through 7 with J401 pin 15 not

connected to pin 12. Voltage reading should be less
than +3.5V.
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6-6. MODEL 2271 CHECKOUT (Not Tnstalled in Model
227).

a. Power Supply Check.

1. Conmnect external £12 volt supply (needed only
for check-cut purposes) to printed circuit board
PC~342. Connector J405 pin F should be +12V with
respect to pin B, Connector J405 pin E should be
—-12V with respect to pin B.

2. Comnect external +5V supply to connector J401
pin 4, (+5V) and pin 12 (common). External supply
should be rated at +5V to +6V at 200 milliamperes.

b. Relay Check. (An chmmeter is required for this
check to verify open circuit and short circuit condi-
tions,)

NOTE
Connect J434 pin B to 12V common (J405, pin
B) to energize relay K408. This action con-
nects the +5V supply to Model 2271 circuitry.
1. Remecte Compliance Limit {Relay K407).

a). Momentarily comnect J401 pin 8 to pin 12
(++5V common) to energlze K407,

b). Check condition of relay contacts at J405
G and D using an Ohmmeter.

c). Contacts should open (infinite resistance)
when closure to common is made.

2. 300V Compliance Range (Relay K406).

a). Momentarily connect J40l1 pin 15 to pin 12
{common)} to energize K406,

b). Check condition of relay contacts at J405
K and H using an Ohmmeter (H).

¢). Contacts should close (zero resistance)
when closure to common 18 made.

d). Check condition of relay contacts at K406A
pina 5 and 6 or across R419.

e}. Resistance should change from 02 to approx—
immately 20k$ when closure to commen is made.

f). Leave J401 pin 15 to pin 12 connected for
next test,

3. 1000mA Range (Relays K404, K405, and K406).
a). Momentarily comnect J401 pin 7 and pin 12.

b). Clieck condition of relay contacts at J405
K and H using an ohmmeter.

c}. Contacts should open (infinite resistance)
when closure to common is made.

d). Check condition of relay contacts at J404
pin K and pin C using an Ohmmeter (B).
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e). Contacts should close (zero resistance) b). Check condition of relay contacts at J404
when closure to common is made, pin K and A.

f). Remove connections between pins 7, 12, and ¢). Contacts should close (zero resilstance)
15 before proceeding to next step. when closure to common is made.
4, 100mA Range (Relay K403), ¢, Compliance Monitor Check.

a}. Momentarily connect J401 pim 14 to pin 12 1. Connect a 3120 resistor (5%, 1/2W)} between
(common) to energize relay K403, . J401 pin 5 and pin & (+5V supply).

b). Check condition of relay contacts at J404 NOTE

pin K and F.
Current through the 3122 resistor should be

¢Y. Contacts should close (zero resistance) l6mA. Set the +5 volt supply to achieve the
when closure to common is made. current.
5. 10mA Range (Relay K402). 2, Voltage between J401 pin 5 and pin 12 should
be less than +0.4V. {Leave resistor connected for
a), Momentarily counect J401 pin 6 to pin 12 next step.)

{(common) to energize relay K402.
3. Connect a 3600 resistor (5%, 1/2W) between

b)., Check condition of relay contacts at J404 J406 pin A and J405 pin F (+12V supply).
pin K and E.

¢). Contacts should close (zero resistance) 4, Connect a jumper wire between J406, pin B to
when closure to common is made. J405, pin B (12V common).
6. 1000uA Range (Relay K401), 5. Voltage at J40l pin 5 should be greater than

+2.4V,

a). Momentarily connect J401 pin 13 to pin 12

(common) to energize relay K40l. 6. Disconnect resistors and jumper.
NOTE

Should it be necessary to remove the Model 2271
Option from the Model 227 chassis, connector
J206A, furnished with each 227/2271 (shown on
schematic 26226E) must be installed at P206.
Connector J206A is a ten-pin Berg Connector
with jumper wires between pins A and C; D and G.
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FIGURE 30. Location of Adjustments with Top Cover Removed.

FIGURE 31, Location of Adjustments with Bottom Cover Removed.
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SECTION 7.

7-1. GENERAL. This section contains information for
ordering replacement parts., The parts list is arrang-
ed in alphameric order of their Circuit Designations.
7~-2, ORDERING INFORMATION, To place an order or to
obtain information concerning replacement parts, con-
tact your Keithley representative or the factory. See
the inside front cover of the manual for addresses.
When ordering, include the following informatiom:

a. Instrument Model Number

b. Instrument Serial Number

¢, Part Description

d. Circuit Designation (if applicable)

e, Keithley Stock Part Number.

1174
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7-3. SCHEMATIC DIAGRAMS.

a. Power Supply (26227D). This schematic des-
cribes the line-operated power supply, including
fuses, fan, and thermal circuit-breaker. Circuit
designation series is "300".

b. Current Source (26226E). This schematic des-
cribes the range switching, regulating amplifiers,
reference amplifier, and other comtrols. Circuit
designation series is "100" for Switch Board, PC-330
and "200" for Mother Board, PC-331.

c. Model 2271 Programming Option (26608E). This
schematic describes the controls for range, current,
and compliance. Circuit designation series is "400".
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TABLE 7-1.
PC Board Designation Series
Series Description Designation Page No.
100 Switch Board PC-330 52
200 Amplifier } Mother Board PC-331 54
300 Power Supply PC-331 54
400 Remote Frogramming Circuit (Model 2271) PC-342 57
TABLE 7-2,
Mechanical Parts List
Qty. Per Keithley Figure
Item No. Description Assembly Part No. Number
- Chassis Assembly - - 32
- Front Panel Assembly - -
1 Front Panel 1 25565C
2 Scréw, Slotted, 6-32 x 3/8 4 -
3 Front Panel Overlay 1 25566C
4 Rear Panel 1 255688
5 8ide Extrusion Left 1 26000C
6 Side Extrusion Right 1 25899¢
7 Corner Bracket 2 255558
8 Screw, Socket, 6-32 x 1/4 4 -
9 Screw, Phillips, 6-32 x 1/4 4 -
10 Clip for Side Dress 2 Fa-101
11 Side Dress Panel 2 255608
- Top Cover Assembly - - 32
12 Top Cover 1 257878
13 Screw, Socket, 6-32 x 5/16 4 -
- Bottom Cover Assembly - 255648 32
14 Bottom Cover 1 255638
15 Screw, Socket, 6~32 x 5/16 4 -
- Feet Assembly - -
16 Feet 4 243228
17 Ball 4 FE-6
18 Tilt Bail 1 171478
19 Screw, Phillips, 6-32 4 -
20 Kep Nut, 6-32 4 -
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Chassis Assembly.

FIGURE 32.
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Cross-Reference of Manufacturers

TABLE 7-3.

MODEL 227

ABREV. Name and Address ABREV, Name and Address
ALCO Alco Electronics Products, Inc. GRIFF Griffith Plastic
Lawrence, MA. 01843
A-B Allen-Bradley Corp. HOW Howard Industries
Milwaukee, WI. 53204 Racine, WI. 53404
AMMON Ammon Instruments, Inc. IEE Industrial Electric Engineers, Inc.
Manchester, NH. 03105 Van Kuys, CA. 91405
AMPRX Amperex IEC International Electronics Corp.
Elkgrove Village, IL. 60007 Long Island, NY 11746
BECK Beckman Instruments, Inc. IRC IRC Division
Fullerton, CA. 92634 Burlington, TA. 52601
BELD Belden Manufacturing Co. LITFU Littlefuse, Inc.
Chicago, IL., 60644 Des Plaines, IL. 60016
BERG Berg Electronics, Ime. MAL Mallery Capacitor
New Cumberland, PA. 17070 Indianapolls, IN. 46206
CENLB Centralab Division MOLEX Molex
Milwaukee, WI. 53201 Duners Grove, IL. 60515
CLARCO Clareostat Manufacturing Co., Inc. MOT Motorcla Semiconductor Products, Inec.
Dover, NH, 03820 Phoenix, AZ. 85008
COMPI Components, Inc. NAT National Semiconductor Corp.
Biddeford, ME. 04005 Danbury, CN. 06810
C~W Continental-Wirt Electronies Corp. POTT Potter Company ,
Philadelphia, PA. Wesson, MI. 39191
CTS CTS Corporation RCA RCA Corporation
Elkart, IN. 46514 Somerville, NJ. 08876
DALE Dale Electronics, Inc. S0L Solitron Devices, Inc,
Columbus, NB. 68601 Tappan, NY. 10983
DELCO Delco Electronies Div, SPRAG Sprague Electric Company
Kokomo, IN. 46901 Visalia, CA, 93278
DICK Dickson Electronics Corp. SUPER Superior Electric Co.
Scottadale, AZ, 85022 Bristol, CN. 06012
EDI Electronic Devices Inc. 8-C Switchcraft, Inc.
Yonkers, NY. 10710 Chicago, IL. 60630
ERIE Erie Technelogical Products, Inc. TEMPL Temple
Erie, PA. 16512 Tecate, CA, 92080
FAIR Fairchild Instruments Corp. TEPRO Tepro
Mountain View, CA. 94040 Clearwater, FL. 33517
FUSE Fusetron (Bussman Mfg. Div.) TEXAS Texas Instruments
St. Louis, MO. 63107 Dallas, TX. 75231
G-F General Electrlc Company THERM Therm=0~Disc., Inc.

Syracuse, NY. 13201

Mansfield, OH. 44907
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REPLACEABLE PARTS LIST
(Schematics 26226E,and 26227D)
CAPACITORS

Circuit Mfr. Mfr., Keithley

Desig. Description Code Desig. Part No. Qty.
Cl01 10uF, 20V, ETT. . . . + + + . e e e e e e e e s COMPI TD2-20-106-20 C179-10M 7
Cl02 10uF, 20V, EIT. . . . . P R T COMPT TD2-20-106-20 C179-10M .
Cl03 0.01uF, 500V, CerD. . PR . . . ERIE 871-25U0-103M €22-0.01M 4
Clo4 4. JuF, 20V, EIT . . . . . . e s e e e e e e e COMPI TD1-20~475-20  C179-4.7M 5
Cl05 10uF¥, 20V, ETT. . . . . . . e s . . . COMPI TD2-20-106-20 C179-10M .
Cl106 0.1uF, 250V, MtF, . . . . PR P AMPRX C280AE/P100K C178-0.1M 1
Cc107 0.01luF, 500V, CerD. . ‘. . . . . ERIE 871-Z500-1034 C22-0.01M ‘s
Cl08 0.0LuF, 500V, CerD. . . e e e e N ERIE 871-25U0-103M C22-0.01M .
€109 100pF, 1000V, CerD. . + &« + « &+ & = = . CENLE DD-101 C64~100P 1
€110 0.02yF, 500V, CerD. . . . . v s e s . . ERIE 811--25U00-203M C22-0.02M 1
c1l1 220pF, 1000V, CerD. . . . . e CENLB DD-~221 C64-220P 1
C1i12 0.0luF, 500V, CerD. . e PR ERIE 871-2500-103M C22-0.0M .
C201 22pF, 1000V, CerD . . . v e . . . o CENLB DD-220 C64-22P 2
Cc202 22pF, 1000V, CerD & .+ v v « 4 « » o+ = . CENLB DD-220 C64-22P ..
€203 0.33uF, 50V, CerF . . P T T T T ERIE 8131050651334M C237-0.33M 1
C204 0,02yF, 500V, CexD. . . . + «. . .+ . . [ . ERIE 811-25U0-203M €22-0.02M 2
€205 0.02yF, 500v, CexD. . . . e e e e e e s ' ERIE 811-25U0-203M  C22-0.02M -
C206 0.0022uF, 1000V, CerD v 4 v v & o & + + o 4 s o 4 + » SPRAG 1055-D22 C64-0,0022M 2
c207 0.0022uF, 1000V, CexD + + v & « « 4 e e e . SPRAG 1058-D22 C64-0,0022M ‘e
c208 0.,0047uF, 1000V, CexrD . + « & + & + O .. SPRAG 1055~D47 C64-0.0047M 1
€209 Not Used, + v « ¢« v ¢ v 2 o v o « &« . . . -
€210 4, 7uF, 20V, ETT . . .+ + L e e e e e e s COMPI TD1-~20-475-20 Cl79-4.7M .
Cc211 4,7uF, 20V, EIT . . . . . Ve . .. . . COMPI TD1-20-475-20 Cl79-4.7H ‘e
c212 100pF, 1000V, CerD. . . e e . P CENLB DD-101 C64-100P 2
c213 0.047uF, 600V, MPF, C e e e e e s e e e . . IEC CM470-64A C€220-0.047M 1
€214 GTUF, 20V, BTT + v v v v v v v v e v e v e e e COMPI TD1-20-475-20 C179-4,7M ..
C215 4. 7uF, 20V, BIT . . . . « + + 4+ & . P . . COMPT TD1-20-475-20 CL79-4.7M .s
Cc216 0.001yF, 1000V, CerD. . . . e e e e e e e ERIE 808000Z5R0-102K C64-0.00IM 1
c217 470pF, 1000V, CBID. + v v s v v o v 6 o v o o v s o s CENLB DD-471 CB4~4T0P 3
Cc218 470pF, 1000V, CerD. . . v e e e e e e e e CENLB DD-471 C64~470P ‘e
Cc219 470pF, 1000V, CerD. v v + « &+ + « « &+ e e e e CENLB DD-471 C64-470P .
€220 0.1uF, 400V, My . . . . P e e e B . POTT SM1A~0, 1uF C73-0.1M 3
€221 0.1yF, 400V, My . . e e e e e e e e . POTT SMIA~0.1yuF €73-0.1M .
c222 100pF, 1000V, CerD. . . . . e e e e e e e CENLB DP-101 C64-100P .
€301 20uF, 450V, ETB . . . . - + « . « & & e i e . MAL TC75-20uF ¢8-20 1
€302 940uF, 100V, EAL. . . . s e e e e s PO . G-E 86F183M-940uF  C239-940M 1
€303 680pF, 1000V, CerD., . . . s e b e e e e e e e e e CENLB DD-681 C64-6807 1
C304 O.1uF, 400V, My . . . + + + & + &« I . POTT SM1A=0,1uF C73-0.1M .o
€305 470uF, S0V, EAL . , ., . ., . . .. e e e . TEMPL 411-470uF C246-470M 2
€306 10uF, 20V, ETT. « « « « =+ v+ & » & s . . . .. COMPI TD2-20-106-20 C179-10M .
€307 10uF, 20V, ETT. . . ¢ & « s & & 4 o s 0 5 o s P COMPI TD2-20~106-20 C179-10M ‘e
C308 4G7ULF, 50V, BAL . . + ¢« « « &+ + &+ = . . . TEMPL 411-470uF C246-470M .
C309 10pF, 20V, ETT. & « v 4 o s+ « o o o o o 0 s o 4 v+ o COMPI TD2-20-106-20 Cl79-10M .
€310 10yF, 20V, ETT. . . . I [P e e s N COMFI T02-20-106-20 C179-10M .
C311 0.047uF, 250V, MtF. P b e e h s e s e e e e e e AMPRX C280AE/P4TK C1l78-0.0474 1
C312 22uF, 20V, ETT. . . P e e P PO COMPI TD1-20-226-20 Cl79-22M 1

43

0178



REPLACEARLE PARTS

Circuit
Desig.

CR101
CR102
CR103
CR104
CR105
CR106
CRIO7
CR108
CR109
CR110
CR111
CR112
CR201
CR202
CR203
CR204
CR205
CR206
CR20Q7
CR208
CR209
CR210
CRrRZ211
CR212

CR301
CR302
CR303
CR304
CR305
CR306
CR307

Circuit
Desig.

DS101
psio2
Ds8103
DS104

Circuit
Desilg.

F101

F301
F301

Circuit
Desdig.

J101
J102
J103
J104
J105

44

MODEL 227

DIODES
Mfr. Mfr, Keithley
Description Code Desig. Part No. Qty.
Zener, 2.6V . , . . ., . . . PR C e e e e e TEXAS 1N702A DZ-33 1
Rectifier, 75mA, 75V. . . ¢ & & ¢t ¢ ¢ v v h v e e e TEXAS 1N914 RF-28 13
Rectifier, 75mA, 75V. . . S r e a e e e e e e e e s TEXAS 1w914 RF-28
Rectifier, 75mA, 75V. & . . & .t e v v v e s e e e TEXAS 1N914 RF-28 .
Rectiffer, 75mA, 75V. « & v v v t 0 4 ¢ v s e e e TEXAS 1N914 RF-28 ..
Rectifier, 75ma, 75V, . . . ., . . v v . 00 0. 0 . TEXAS 1N914 RF-28 .
Zener, 5.8V . . . . . v . . .. P e e e e e s . DICK 1N706 DZ-1 3
zener, 5.8V . . L 0 0 L v v v v s e e . . . DICK 18706 A .
= o= P T DICK 1IN706 D2-1 ..
Zener, 6,3V, 250 ol . . . .+ 4 ¢ e 4 4 4 e 4w e e . M-S 1N8274 Selected 286194 1
zener, 20V, 2W. . « . . ¢ . v 0 4 4w e . PO . DICK ZEZ20D5 DzZ-52 2
zener, 20V, 2}1. S e e e e e e e e v e . DICK ZEZ20D5 DZ-52 ..
Rectifier, 75mA, 75V. . . . . . e e e e e e e TEXAS 1N914 RF-28 ‘e
Rectifier, 75mA, 75V. . . . . . e “ e TEXAS 1N914 RF-28 e
Rectifier, 75mA, 75V. . . . . + 4 ¢ « « & . e s . TEXAS 1N914 RI-28 ‘e
Rectifier, .75mA, 75V, . . TEXAS 1M914 RF-28 ‘s
rectifier, 34, 50V (1N4139) s e e e e e e e s SQL 3A50 RF-34 1
Rectifier, 75mA ) TEXAS 1N914 RF-28 .s
Rectifier, 75mA, 75V. . . . . . . . . e e e TEXAS 1N914 RF-28 ‘e
Not Used. . . « « + « ¢+ &« . .+ . e e s e e ee .
Rectifier, 75mA, 75V, . . . ., . . Ve e e e e e TEXAS AN914 R¥-28 ‘e
Rectifier, 75ma, 75V. . . .« . v v 4 4 4w v u s e TEXAS 1N914 RF-28 .
piode Network . + . « « ¢ & + v v 4 o a9 . . . FAIR FSA2619M DN-2 2
Diode Network . « « & o v & 4 4 4 v h aa e d e e FAIR FSAZ619M DN-2 .
Four-diode, full-wave bridge, 2A, 100V. . . . . EDI PD-10 RF-36 1
Four~diode, full-wave bridge, 1.54, 400V. . . EDI PF-40 RF-46 1
Zener, 24V, 0.25W ¢ v & o v v v e i e e e e e e s DICK IN723 DZ-17 1
Rectifier, 34, 400V . . . . . e . .. EDI HABO4O RF-47 1
Rectifier, 14, 80OV . . . . 4 & ¢ v v 4 4 4 v v o s MOT 4006 R¥-38 3
Rectifiler, 1A, BOOV . . . . . . . « . . e . MOT 4006 RF-38 -
Rectifier, 1A, ROOV . . . , . 4 ¢ v v v v v v ¢« o o & MOT 4006 RF-38 .
DISPLAYS
Mfr. Mfr. Keithley
Description Code Desig. Part No. Qty.
pilot Lamp, 6V. . . . « . e e e e IEE 7345-A825 PL-57 4
pilot Lamp, 6V. . + « « + . . , . . . . . . IEE 7345-A825 PL-57 .
Filot Lamp, 6V. . « « « . . e .o . IEE 7345-A825 PL~57 .
pilot Lamp, 6V. . [ . v e e e e e I1EE 7345-A825 PL=57 .
FUSES
Mfr. Mfr. Keithley
Description Code Desig. Part No. Qty.
Fuse, 0.1254, BAG . . . . . o0 . e . LITFU 361.125 FU-5 1
Fuse, 1.254, 250V, 3AG, SLO-BLO (234V). . . . . . . . FUSE MDX~1.25 FU~28 1
Fuse, 2.54, 250V, 3AG, SLO-BLO {117V} . . . . + + + . FUSE MDA-2.5 FU~-45 1
CONNECTORS
Mfr. Mfr. Keithley
Pescription Code Desig. Part No. Oty.
Bapana Jack, Yellow ., ., , . . . . . s e e e e e POM 2854-4 BJ-9-4 1
Banana Jack, White. S e e h e e e e e e e e PCM 2854-9 BJ~9-9 2
Banana Jack, Blue . . « « 4 ¢ 4 0 0 e v v 0w 0 e s POM 2854-6 BJ~9-6 2
panana Jack, White. . . . . + . 4 o 4 4 4 04 . . POM 2854-9 BJ-9-9 .-
panana Jack, Blue « + ¢ v o 0 0 0w v 0w e oM 2854-6 BI-9-6 .
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MODEL 227 REPLACEABLE PARTS
CONNECTORS (Cont'd)
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
J106 Banana Jack, Black. . + & « o o ¢ 4 o o o o v s s x . POM 28540 BJ-9-0 2
J107 Banana Jack, Red. . . . . . . C e e e s . POM 2854-2 BJ~9-2 1
J108 Banana Jack, Black, . . e e e e e e e s e POM 2854-0 BJ-9-0 e
J109 Banana Jack, Red (Modified BJ—9 2) . s N POM 2854-2 2748442 1
J110 Banana Jack, Black (Modified BJ-9-0}. . . e e e POM 2854=0 2748440 1
J1iil Banana Jack, Green (Modified BI-9-5). . . . . + . . . POM 2854=5 2748445 1
J201 Housing, 10-pins. . + + & + v + « 4+ & + = . e BERG 20052 cs-237 5
J202 See Model 2271, . + « « « ¢ & o o v o 4 = “ e e . aee aes .e
J203 Housing, 2-pins, MINI-PV, . . .. . . . . BERG 65039-035 €5-266 1
J204 Not Used: v o o « o o & + + s o s & o o o 4 & 5 a8 o o ‘e aes ‘e .o
J205 Housing, 10 pins. . . . . . . . . . e . . BERG 20052 £8-237 .o
J206 Housing, 10-pIns. + + v v v ¢ v & + & 4 & e BERG 20052 C5-237 .o
J207 See Model 2271. « « « + o « o 4 v o s+ & o+ s s . . N P .e
J301 Housing, 3-pins, MINI-PV. + & &+ &+ &+ 4+ « o v s ¢« + » BERG 65039-034 cs=270 1
J302 Housing, 10-pins. . . . . .. . . e e e e e BERG 20052 Cc8-237 ..
J303 Housing, 2-pins . . . . . . . . . . e PN MOLEX 2139-2 C8=-275 1
J304 Housing, 10-pins, . . . . - e s e s e e s s BERG 20052 £s-237 ..
J305 Housing, S-pins, MINI-PV. « &+ « « ¢« « « ¢ + o o o « & BERG 65039~040 C5-251 1
J306 Line Cord, 3-wire, 8ft., gray vinyl . . . . e e s BELD Special co-7 1
P101-111 Not Used. . . « v « o o o o s o 4 4 . . . Ve ves e .
P201 10-pins . & ¢ ¢ ¢ « 0 e . s P . .4 PPN 242494 10
P202 10-PAMB o v ¢ o o v s s b v s a e e v e e e e e s kI . 242494 10
P203 & ¥ S A S . . KI cee 242494 2
P204 NOt USed. v v o =+ &+ o s ¢ & o o s s s o ¢ ¢ o 2 s s » e ‘s ‘e .
P205 10-pInS o & o 4 o+ ¢ 4 ¢ a4 e e e e e s e e s 4 KI e 242494 10
P206 10-PINB o o v o o o v o v b e e e e e e e e KI e 242494 10
P207 lo—pins T KI ‘e 242494 10
B301 3~pins, e e e e e c e e e e e e e e s KI Ve 242494 3
P302 10-pins e s e e e e e b s e e e e e e e e KI - 242494 10
P303 Plug, 2-pins. + + + « « v + o« 4 o o o v s e MOLEX 2402-24 €s-277 1
P304 T0-PINOS ¢ » o + o b v e e e e e e e e e e e K1 e 24249A 10
P305 5-ping. + . 4 4 e e a e v e s Ch e e e e e KI aer 242494 5
P306 Line Receptacle + « + « + ¢ ¢ v s o o o o » s s & o 5=C EAC301 C5-254 1
TRANSISTORS
Cirecuit Mfr, Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
Q101 PNP, Case TO-106. . + o 4 4 + o o s o+ » o o s s v s » FAIR 2N5139 TG=66 2
Q102 PNP, Case TO=106., . + « & = = ¢ « ¢ & s ¢ & « & . FAIR 2N5139 TG-66 .
Q201 WPR, Case TO-5. . . . . . . e s e s e e e e e RCA 2N3439 TG-93 3
Q202 NPN, Power Type, 3.54, "100w, TO-3 Case. . + o v 4 . . DELCO DTS-409 TG-113 5
Q203 NPN, Case TO-106. + « + &« s o « o o o v o o s o » o s FAIR 2N3565 TG~-39 4
Q204 NPN, Power Type, Case TO-220, . . + » = « = + « + « MoT 2N5190 TG-108 2
Q205 PNP, Power Type, 40W, 4A, Case TO-220 . . . . . . . . MOT 2N5193 TG-107 2
G206 PNP, Case TO-106. . . . . . . . “ e e .. FAIR 2N4355 TG-90 1
Q207 NPN, Power Type, 3.54, 100W, T0~3 Case. s e e e s DELCO DIS-409 T6-113 v
Q208 PNP, Power Type, 1A, 10W, Case TO-5 . . . + +« « « + & RCA 2N5416 TG-105 2
ong PNP, Case TO=5. ¢« o & & ¢ o o o o 5 5 o 3 o 4 & ¢ & RCA 2N3439 T6G-93 .
Q210 PNP, Power Type, lA, 10W, Case TO-5 ., . . RCA 285416 TG-105 e
.Q211 NPN, Power Type, 3.5A, 100W, TO-3 Case. + « + + + « » DELCO DTS-409 TG-~113 ..
Q212 NPN, Power Type, 3.5A, 100W, TO-3 Case. « + « « o« & DELCO DTS-409 TG-113 ..
Q301 NPN, Case TO-54 + « v v ¢ o s s v o o o v = o o o o » RCA 2%3439 TG-93 .
Q302 NPN, Power Type, 3.5A, 100W, T0-3 Case. . . . . . . . DELCO DTS=409 TG-113 ..
Q303 NPN, Case TO-106. . + . & « o o v o » v s » 5 o o 1 = FAIR 2N3565 TG-39 .
Q304 NPN, Case TO-106. . » v « « s o o 2 ¢ o o & + o 4 + FATR 2N3565 TG-39 .
Q303 NPN, Case TO-106. . . . . . . e e e e e FAIR 2N3565 T6-39 o
Q306 PNP, Power Type, 4A, 40W, Case T0-220 e e e e e e MOT 2K5193 TG-107 ..
Q307 NPN, Power Type, 4A, 40W, Case TO=220 . . « + + « + MOT 2N5190 TG-108 .
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REPLACEABLE PARTS

MODEL 227

RESISTORS
Cireuit Mfr. Mfr. Keithley
Desig., Description Code Desig, Part No. Qty.,
R10L Sk, Var. « « o v v v 4 4 v v w s e e . . CLARO 47-5kQ RP105-5K 1
R102 20kQ, Cermet. . . . . . Ve e e e e e e BECK 89P-20k RP89-20K 2
R103 3.3ke, 10%, 0.25W, Comp 0 e e e e . . . . . A-B CB-332-10% R76-3.3K 1
R104 1k2, Cermet . . . . . . . . C e e e e e w e e s BECK 89p-1k& RP89-1K 2
R105 4999, 1%, 0.12W, MtF. . . e e e e e e e e s e s IRC CEA~TO~499 R-88-499 1
R106 5,6k, 10%, 0.25W, Comp . . . e e e e e 4 . A-B CB-562-107% R76-5.6K 1
R107 137q, 1%, 0.5W, MtF . . . . . C e e e e e e e e IRC CEC-T0O-1370 R94-137 1
R108 1000, 10%Z, 0.25W, Comp. + 4+ + + « + + & « + o =« . A-B CB-101-10% R76-100 1
R109 1.5kq, 10%, 0.25W, COMP + & + ¢ & v v & o s o + + 4 & A-B CB~152-10% R76-1,5K 1
R110 1k, 10%, 0,259, Comp . . . . . . . .. . A-B CB-102-10% R76-1K 3
R111 3.9kQ, 10%, 0.25W, Comp . . . e e e e e e e A-B CB~392-10% R76-3.9K 1
R112 100q, 10%, 0.5W, Comp . . .. e e e e e e s s A-B ED-101-10% R1-100Q 2
R113 100&, 10%Z, O.5W, Comp + « + . . . . . . A~ ED-101-10% R1-100 .o
R114 12009, 0.1%, 0.12W, MtF . . . . e e e e DALE MFF-1/8-T21200Q R176-1200 1
R115 800Q, 0.1%, 0.12W, MEF. . . 4 v v ¢+ 4 2 4 & o + & o = DALE MFF-1/8-T2-8000Q R176-800 1
R116 400Q, 0.1%, O.12W, MEF. v 4 v v 4 o o o o s « « o o DALE MFF-1/8-12-4000 R176-400 1
R117 1kQ, 10%, 0.25W, Comp . . . C e e e e s A-B CB-102-10% R76-1K .e
R118 I0kD, Cermet. « » « + + o . s e e e e e e BECK 89P-10k§ RP89-10K .
R119 1ko, 0.1%, 0.12W, MtF . . . . . . C e e e e e DALE MFF-1/8-1kf R168~-1K 2
R120 8200, 10%, O0.25W, COMPs + v v 4 s o o 5 « & + 4 & 4 o A-B CB-821-10% R76-820 1
R121 4,02k, 1%, 0.12W, MtF. . . .. e e e e e s DALE MFF-1/8-T94.02kQR177-4.02K 2
R122 6.5kQ, 0.1%, 0.12W, MEF . + & & « 4 « » o + o & . DALE MFF-1/8~T2-6,5K R176-6.5K 1
R123 2.5kq, 0.,1%, O, 12W, 1 = . . DALE MFF-1/8-T22.5ki R176-2.5K 1
R124 500, Cermet . . e e e e 4 e s e e e e CTs 550-50% RPLO&-50 1
R125 120q, 0.5%, 0. 12w, MtF. e e e e e s a e e s . . DALE MFF-1/8-120% R234-120 1
R126 80Q, 0 5%, 0,12w, MtF P P e e e e s e e s DALE MFF-1/8-80Q R234-80 1
R127 408, 0.5%, 0.12W, MtF . C e e e e e e e e e s DALE MFF-1/8-40Q R234-40 1
R128 1.69kQ, 1%, 0.12W, MtF. e n e e e e e e e e DALE MFF-1/8-1.69ky; R206-1.69K 1
R129 1kQ, Cermet . . . . e e . P . . e BECK 89P-1k0 RPB9-1K 1
R130 1609, 0.5%, 0.12W, MtF S e e e e e e e DALE MFF-1/8~1600 R234-160 1
R131 681lQ, 1%, 0 5W, MtF . e s e e e e e s e e e e e IRC CEC-T0-6810 RO4~681 2
R132 6810, 12, Ou5W, MEF & & v v 4 v v s e v s s v s s s s IRC CEC-T0-6810 R94-681 ..
R133 5002, Cermet. « w + v v & = & v 4 4 4 b 4 4 e s BECK 89P-500% RP89~500 .
R134 10n, 10%, O.5W, Comp. + « + « « .« e 0 e A-B ED-100-10% R1-10 1
R135 100k, Cermet o v v 4 4 o + & « o 4 . c v e s BECK 89P-100kg RP89-100K 1
R136 MR, 10%, 0.25W, Comp « « & v v v & 4 o . . e e e . A-B CB-105-10% R76-~-1M 1
R137 100k, 10%, 0.25W, Comp + « « « & & « & & + W P A-B CB-104-10% R76-100K 2
R138 100kg, 10%, 0.25W, Comp . . . . .. . . . . A-B CB-104-10% R76-100K .
R139 1k, 10%, 0.25W, Comp + « + . . P . . . A~B CB-102-10% R76-1K
R140 Not Used
Rl4l 1.8ka, 10%, 0.25W, COMP + + o v v v o & 5 o o v o = o A-B CB~182-10% R76-1.8K 2
R142 B.2kQ, 10%, O0.25W, COMP 4 v & & o o o s s o 4 o o & « A-B CB-822-10% R76-8.2K 2
R143 8.2k, 10%, 0.25W, COMP + + + « 4 + 4 + « o « = o & » A-B CB-822-10% R76-8.2K ‘e
R144 1.8kQ, 10%, 0.25W, COOMP + v v & « & & o o PP A-B CB-182-10% R76-1.8K .o
R145 66.5kg, 1%, 0.5W, MEF . . v v & & « o » o » P IRC CEC-T0~66.5k2  R94-66,5K 2
R146 06.5k0, 1%, O0.5W, MtF . . . . ., . vt e s e e e s s IRC CEC-T0-66.5k0  R94-66.5K ..
R147 1.21MQ, 1%, O.5W, MtF . . « v + + .+ & P IRC CEC-T0-1.21M0Q R94-1.21M 1
R148 4,02k, 1%, 0.12W, MtF. . “h e e e s e s e e e DALE MFF=-1/8-T94.02kOQR177~4.02K .
R149 3.57kQ, 1%, 0.22W, MtF. . « & v « v « . . v e e IRC CEA-TD-3.57kQ  R88-3.57K 1
R150 16000, 0.1%, 0,12W, MEF , . ... + 4 v . . - . DALE MFP-1/8~T216008 R176-1600 1
R151 1k, 0.1%, G.12W, MLF ., . ., , , ., . . e DALE MFF-1/8-1kf R-168-1k -
R201 249k, 1%, O5W, MEF. . . . « . + & v . 4 . . . IRC CEC~-TO-249kf RO4-249K 2
R202 2490, 1%, O.5W, MEF. & & & &« v & ¢ 4 3 « o & 4 o & IRC CEC-TO-249kg R94-249K .
R203 33kQ, 10%, 0.25W, COMPe + v o « + + & o o o o o » & A-B8 CB-333-10% R76-33K 2
R204 3.3k@, 10Z, 0.25W, COmP . .- v « 4 + + ¢ o o o 4 + 4« A-B CB-332-10% R76-3.3K 4
R205 3.32kQ, 1%, 0.12W, MEF. . . v v 4 v + 4 4 w0 e . . . IRC CEA-TO-3.32kf}  R88-3.32K 4
R206 3.32kQ, 1Z, O.12W, MEF. & & v ¢« v ¢ & ¢ o & o + . IRC CEA-T0-3.32k0 R88-3.32K ‘e
R207 7.68kQ, 1%, 0.12W, MEF, . . .+ « v v &+ o« 2 & & s . IRC CEA-TO-7.68kQ  R88-7.68K 2
R208 T.68BkQ, 1%, 0.12W, MEF. . . & v v v v v 4 o v s v v IRC CEA-TO-7.68kR R88-7.68K ‘e
R209 3.3kn, 10%, 0.25W, Comp . . Ve e e e e e e e e s A-B CB-332-10% R76~3.3K -
R210 33ke, 10%, 0.25W, Comp. . Ve e e e e e e e e s A-B CB-333-10% R76-33K ..
R211 330, 10%, 0.25W, Comp. . . . .« a e s e s A~B CB-331-10% R76-330 2
R212 3300, 10%, 0.25W, COmMP. « & v v & v s & o & e A-B CB-331-10% R76-330 .
R213 2,2kQ, 10%, O0.25W, Comp . . . « &« « « 4 & = & P A-B CB-222-10% R76~2.2K 2
R214 2.2k, 10%, 0.25W, Comp . . . e e e e e e e e A-B CB-222-10% R76-2.2K .
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MODEL 227 REPLACEABLE PARTS
RESISTORS (Cont'd)
Circuit Mfrx. Mfr. Keithley
Desig. Deacription Code Desig. Part No. Qty.
R215 9008, 0.1%, 1W, MEF . « =« & v v« 4 4 s o 2 & » 2 v TEP TS-1 R249-900 1
R216 900, 0.1%, 0.25W, MEF « « « « « o o v 4 4 4 o o 4 a s RCL 7009 R95-90 1
R217 90, 0.1%, 5W, WW. &+ « « « 4 « + « o « ¢« o « & .. TEPRO TS5-9¢ R232-9 1
R218 10, 0.1%Z, 10W, WW . + « ¢« v ¢ ¢ « = o v s 2 o s o + TEPRO TS10-1Q R231-1 1
R219 68kq, 10%, 0.25W, Comp. . . . - . . . . . . . A-B CB-623-10% R76-68K 1
R220 1009, 0.5W, VAT & v v & v 4 4 v & & 0 e e e e e e BECK 72PMR-1000 RP97-100 1
R221 6813, 1%, 0.5W, MEF . . . ¢ « ¢« ¢ 4 4 4 s 4 e s e IRC CEC-T0-6810 R94~681 2
R222 6810, 1%, O.5W, MtF . . . . . . . . . . f e e e IRC CEC-TO-681 R94-681 .-
R223 1.5k, 10%, 0.25W, Comp + « + « . . . e e e e e A-B CB-152-10% R76-1.5K 4
R224 470, 10%, 0.25W, COMP « « « & « + = 4 « = o + s & & = A-B CB-470-10% R76-47 2
R225 0.39Q, 5%, 2U, WW + v + ¢ 4 v v = o 4 s o o s + + s o IRC BWH-2W-, 39Q R201~0.39 2
R226 0.39G, 5%, 2W, WW « & + + & & = & & 4 o 0 o 4 o 4 & . IRC BWH-2W-. 396 R201-0.39
R227 47, 10%, D.25W, Comp « « « « « « + & v e e s A-B CB=-470-10% R76~47
R228 1.5k, 10%, O.25W, COMP « + « « v s o o o o o o 4 » A-B CB-152-10% R76-1.5K ‘e
R229 820p, 10%, 0.25W, Comp. « . « o« + .« . . A-B CB-821-10% R76-820 1
R230 150%, 10%, 0.25W, Comp. « «.+ + « « & .. .. A-B CB-151-10% R76-150 2
R231 1509, 10%, 0.25W, Comp. . . + . . . A=B CR-151-10% R76-150 .o
R232 TkG, 1%, 0.5W, MEF. + ¢ & & v v 4 & o 0 0 o s & s » & IRC CEC-T0O-1k{ R94-1K 2
R233 1.5k, 10%, 0.25W, Comp . . . . . A-B CB=~152-10% R76-1.5K -
R234 1kQ, 1%, 0.5W, MtF. . . . . + + . . . . . IRC CEC-TO-1kq R94-1K .o
R235 3.3kQ, 10%, 0.25W, COomP + « + = & w 4 & & o & .. A-B CB-332-10% R76=3.3K .
R236 333k, 1%, 0.5W, MEF, . . & & v v v 4 s v 4 s 2 2 2 IRC CEC-T0=-333kq R94-333K 3
R237 3.32kR, 1%, 0.12W, MtF. . . . . . « .+ . PO . IRC CEA-T0-3.32kQ R88-3.32K ..
R238 10k, 10%, 0.25W, Comps - + « 4 4 « o & o o o 2 o » A-B CB-103-10% R76-10K 4
R239 3.32kQ, 1%, 0.12W, MtF. . . . . . . . P IRC CEA-TO-3.32kQ  R88-3.32K .
R240 333k, 1%, 0.5W, MtF. . . . . . . e . IRC CEC-T0-333k{ R94-333K .
R241 3.3k, 10%, 0.25W, Comp « « + + &+ « .+ . e - A-B CB-332-10% R76-3.3K .
R242 333kQ, 1%, 0.5W, MEF. o v v v & 0 o v v e e e e e IRC CEC-T0-333kq R94-333K .
R243 100Q, 10%, 0,25W, Comp. . « « + « . . A~B CB-101-10% R76-100 2
R244 1000, 10%, 0.25W, Comp. . +« + « + N . A-B CB-101-10% R76-100 o
R301 5.49k9, 1%, 0.12W, MtF. . . . . . . . . IRC CEA-TO-5.49kR  R88-5.49K 1
R302 100k, 10%, 2W, Comp. « « « « « + » . e e e . A~B HB-104-10% R3-100K 1
R303 1.5k, 10%, 0.25W, COMP + « « « o+ » v o » o s & s v s A-B CB-152-10% R76~-1.5K .
R304 20Q, 5%, 2W, WW . + « « « « « + &+ . . soe v e IRC BWR-2W-200 R201-20 1
R305 32.4kQ, 1%, 0,120, MEF, + &+ « &« v 4 & ¢ 4 o 0 4 4w s IRC CEA-TO-32.4kQ  RB8-32.4K 1
R306 10k0, 0.5W, Var . « « « + + » “ e e s e e e s e s BECK 72PMR-10kG RP97-10K 1
R307 464k, 1%, 0.5W, MtF. . . . « + + . . e e e s IRC CEC-TO-464kg R94-464K 2
R308 100k, 10%Z, 1W, Comp. « + « + = & » & & o« o + & . A-B GB-104-10% R2-100K 1
R309 47, 107, 2W, COMP . + & o &+ + « & + ¢ 0 s 4 4 4 a4 s A-B HB-104-10% R3-47K .1
R310 464k0, 1%, 0.5W, MtF. « « « v o + o« o« & e e e s IRC CEC~TO~464k0 R94-464K .
R311 10ks, 10%, 0.25W, Comp. .« + + « + . . P . A-B CB-103-10% R76-10K .
R312 10kQ, 10%, 0.25W, Comp. « + + + + . . A-B CB-103-10% R76-10K .
R313 16.63kQ, 0.1%, 0.12W, MEF . . . . « o & v v v 4 v v . DALE MFF-1/8-16,63ki R176~16.63K 2
R314 16.63kQ, 0.1%, 0.12W, MtF . . . . . . . DALE MFF-1/8-16,63k} R176-16.63K .
R315 10k0, 10%, 0.25W, Comp. « « + « « & 4 v 4 4 4 s 4 & A-B CB-103-10% R76-10K .
R316 68, 10%, 0.25W, Comp + + + » « « o . . . A=-B CB—-680-10% R76-68 2
R317 68n, 10%, 0.25W, Comp . . . e e e e e e e e A-B CB-680~10% R76-68 .o
SWITCHES
Circult Mfr. Mfr. Keithley
Desig. Description Code Desig. Part Ne. Qty.
5101 Range, Rotary Type. . . + « « + + . e e e e KI - SW~360 1
5102 Current, X100, Rotary Type€. « « + « o o ¢ 2 s s o o = K1 SW-363 2
5103 Current, X10, Rotary Type « « ¢ + ¢ « « 2 o o s s o = KI gW-363 e
5104 Out.put Selector, Rotary 'vae- L N T T . KI sew SW-361 1
5105 Switch, S1ide, DPDT . v v v v 0 v v o v v e e e e o 5-C 462061R SW-365 1
5106 Switch, S1ide, DPDT & + + 4 4 « v o « o o o o = v o & 5-C ZW2776 SW-324 2
5107 Switch, Slide, DPDT « v « « v v « v o o o . & .. 5-C xW2776 SW-394 .
- c v e e e e e . e e e e = - -392 .s
Sa0s o Eleetdpnion i iicootiiiii Sk ERRRSEST S i
8302 Switeh, DPDT. + « « « & &+ « sk e e s s e e Cc-W GG350PC-DPDT EW-318 2
S303 Switch, DPDT. « « « + + « « = P T . C-W GG350PC-DPDT SW-318 .
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REPLACEABLE PARTS MODEL 227
INTEGRATED CIRCUITS
Circuit Mfr, Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
U101 Transistor Array, l4-pin DIP. . . . P RCA CA3086 IC-53 1
U102 Operational Amplifjer, B8-pin DIP. . . . . « « & + & FAIR Special Ic-77 i
U103 Operational Amplifier, 8~pin, T0-99 Case. . . NAT LM308H IC-67 2
U104 Operational Amplifier, 8-pin, TO-99 Case. . . + . . NAT IM308H 1C-67
U201 Operational Amplifier, 8-pIn DEP., . + « & + 4 + & NAT IM307N IC-61 2
202 Operational Amplifier, 8-pin DIP. « v e s . NAT IM307N IC-61 ‘e
U203 Operational Amplifier, 8-pin, T0-99 Case. . . . . . RCA CA3080 IC-91 2
U204 Operational Amplifier, 8-pin, TO-99 Case. . . . . . RCA CA3080 IC-91 .
U205 Operaticnal Amplifier, 8-pin DIP, c v e e . . FAIR Special IC-76 1
U206 Operational Amplifier, B-pin DIP., . . + + v « 4 « & NAT LM301AN IC-24 1
U301 12V Regulator, Case TO-220. . . & « v & & 4 « & & FAIR UGH7812393 IC-60 2
U302 12V Regulator, Case T0-220 (#Selected IC-60). . . . FAIR UGH7812393 *26839A ..
v303 Operational Amplifier, 8-pin DIP. e e e e e s FAIR U9T7741393 IC-42 2
U304 Operational Amplifier, 8-pin DIP. e e e e e e s FAIR U9T7741393 IC-42 .
MISCELLANEQUS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
B301 Fan, 105CFM, 115V, 60 Hz, 19W . . . e e HOW 3-90-8010 FN-2
Mi0L Meter, 2530uA, linerar movement . . . .o AMMON FM-1 ME-96 1
7301 -Transformer . . . . . . . « » e e s K1 Special TR~-148 1
TK301 Thermal Breaker, SPST Open 185 F, Closed: 135°F THERM 36721 TB-1 1
- Dial, for selector switch 5102, , e e e e e e s KI - 257814 -
- Dial, for selector switch S103. o e . K1 - 25781A -
- Dial, for output control R124 ., e e e . KI - 257834 -
- Dial, for Range Switeh S101 . . « » + « « « & . e XI — 25785A -
- Knob, for Output Selector Switch 5104 e e e e e KI - 25151A -
- Knob, for Voltage Compliance Control RlOl e e KI - 251514 -
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MODEL 227 REPLACEABLE PARTS
Parts Located on PC~396 (See Schematic 27266C)
CAPACITORS
Ciyeuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
€501 10 F, 20V, ETT . +« &« + & 4 « & e e e e s COMPI Th2-20~106-20 C-179-10M .
c502 0.47 F, 20V, ETT . + v v o v + s e e e e s COMPI TD1-20-474-20 C-179-0.4T 1
C503 4.7 F, 20V, ETT . . + + & & + « » “ e e e e, COMPI TP1-20~475-20 C-179-4.7M .
DIODES
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
CR501 Rectifier, 75ma, 75V . . . . . . e e e e TEXAS 1N9L14 . RF-28
CR502 Rectifier, 75mA, 75V . . . . . . . TEXAS 1N914 RF-28
CR503 Rectifier, 75maA, 75V . . . . . o . TEXAS 1N914 RF-28 .
CR504 Rectifier, 75mA, 75V . . . . . . b e e e e TEXAS IN914 RF-28 -
CR505 Rectifier, 75maA, 75V . . . . . . s e e e e s TEXAS 1N914 RF-28 .e
CONNECTORS
Circult Mfr. Mfr. Keithley
Desig. Description Code Desig Part No. Qty.
P501 S-ping. ¢« v v o b v w0 e e e e . ... K1 P 242494 .
P502 S5-pIns. . v 4 4 4 4 e e e e e e s o 242494
TRANSISTORS
Circult Mfr. Mfr, Keithley
Desig. Des¢ription Code Desig, Part No. Qty.
Q501 N-Chan jFET, Case R110. . . . . . v e e INTSL ITE4392 TG-77 4
Q502 N-Chan jFET, Case R110, . . . . . . INTSL SELECTED 272834A% ..
Q503 N-Chan jFET, Case R110. . . . . . . . . INTSL ITE4392 TG-77 .
Q504 N-Chan jFET, Case R110. . . . . v e e e e s INTSL ITE4392 TG-77 .
RESISTORS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
R501 MG, 10%, 0.25W, Comp . +» + .« . . v e e e e A-B CB-105-107% R-76-1M .
R502 100k, 10%, 0.25W, Comp . . . . « e e e e A-B CB-104-10% R-76-100K
R503 ma, 10%, 0.25W, Comp . + + « + . e e e A-B CR-105-10% R-76-1M ..
R504 820k, 10%, 0.25W, Comp . . . . . . . A-B CB-821-10% R=76-820K 1
R505 100kQ, 10%, 0.25W, Comp . . . . - . . . A-B CB-104-10% R-76-100K .
R506 100k, 10%, 0.25W, Comp . . . . . P e e e e s A-B CB-104-10% R-76-100K .
R307 Me, 107, 0.25W, Comp . . . . . e . . A-B CB-105-10% R=76-1M .
R508 mMe, 10%, 0.25W, Comp . . . . . . S e e s A-B CB-105-10% R-76=-1M .
R509 1kq, 10%, 0.25W, Comp . . + . . . e e e s A-B CB-102-10% B~76-1K
CABLES
Circuit Mfr. Mfr. Keithley
Desig, Degcription Code Desig. Part No. Qty.
J501 Connector, Housing, S5~pins . . . e e e e s BERG 65039=-040 CS5-251 2
J502 Connector, Housing, 5-pins . . . « ... . BERG 65039040 C5=-251 .e
NOTE

Cables J501 and J502 connect between PC-396 and PC-331 as shown on schematic 27266C.
through P216 are lecated on PC-331 (See schematic 27266C and 26626E).
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REPLACEABLE PARTS

MODEL 2271

CAPACITORS .
Circuit Mfr. Mfr, Keithley
Desig. Description Code Desig. Part No. Qty.
G401 100pF, 1000V, CerDy « « ¢ & v 4 ¢ ¢ & v s v & ¢ o = CENLB DerUl C64-100P 1
c402 33pF, 1000V, CerD . v o v o o v« o s e 0 v n e e CENLB DD-330 C64-33P 1
C403 O.1uF, 250V, MtF., « . + + + - P O AMPRX C280AE/PLOOK €178-0.1 I
C404 1.2yF, 20V, EIT + « « &+ o » « . . . PR COMPI TD1-20-125-20 €l79-1.2M4 2
C405 1.2uF, 20V, ETT . v & v & & 5 o & = » e e e COMPI TD1-20-125-20 C179-1.2M .
C406 G.33uF, 50V, CexrtF . . . . + + + & . . . e ERIE 8131050651-334M (C237-0.33M 1
c407 0.01uF, 500V, CerD. &+ v & « ¢ s & ¢ ¢+ & 4 & o o s o = ERIE 871-Z5U0-103M C22-0.01M 1
DIODES
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
CRAOL Rectifier, 73mA, 75V. « & v + & ¢ & & ¢ o o & . TEXAS 1N914 RF~-28 10
CR402 Rectifier, 75mA, 75V. . & « & & v ¢ ¢« ¢ 4 & & o + 4 s TEXAS 1N914 RF-28 v
CR403 Rectifier, 75mA, 75V, . o v v & o v s v s 4 0w v o« TEXAS 18914 R¥-28 .
CR404 Rectifier, 75mA, 75V. . . ¢ v ¢ ¢ ¢ & o o & s ¢ 2 v s TEXAS 1N914 RF-28 .
CR405 Rectifier, 75mA, 75¥. + « v v v v 4 4 b 0 0 4 0 e s TEXAS 1N914 RF--28 “
CR406 Rectifier, 75mA, 75V. « v v v v o & o« v o o s o o o & TEXAS 1N914 RF~28 .
CR4O7 Rectifier, 75mA, 75V. . « .+ + 4+ & .. s e e s e . TEXAS iN914 RF-28 .
CR408 Rectifier, 75mA, 75V. . + + & « « + + & NN TEXAS 1N914 RF-28 .o
CR&409 Zener, 6.2V, 1/4W (Selected). . + + + v & v & + .+ & RI -— 28227A 1
CR410 Rectifier, 75ma, 75V. . & ¢ &« 4« o« v ¢ o v s & + = » TEXAS 1N914 RF-28 ..
CR411 Zener, 5.8V . . 4 ¢ et o v e s et s e e e s DICK 18706 DZ-1 1
CR412 Rectifier, 14, 800V . . . . . . . . . e e e e MOT 4006 RF-38 1
CR413 Rectifier, 75mA, 75V. . + + & & o & &« « & 4« o s o s TEXAS 1N914 RF-28 s
CR414 Zemer, 15V. 4 v « 4 « o & o o o« 1k v s 4 4 e e 4 e s DICK 1N718 DZ-18 1
DISPLAYS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Degig. Part No. Qty.
DS401 LED, 2V, 40mA (red) . . . « « + & « o« o . . LITRO RL209 267464% 2
DS402 LED, 2V, 40mA (red) + . + + v « v v o o 5 v o o o » LITRO RL209 26746A% .
#Selected from Keithley PL-61
CONNECTORS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Degig. Part No. Qty.
J401 15-pin, Remote Program (Female) . . « . . . + + « « . CAN DAM-158 €s$-303 1
J402 10=pin. & + & v v 0 o 0 e 4 . . .. .. . . BERG 20052 £s~237 3
J403 S-pin . v W . “ e s . S e e b e e e e BERG 20370 C8=-251 1
J404 10-pife & ¢ 4 4 v s s ks e e e e e e e e s . . BERG 20052 Ccs-237 .e
J405 10-pin. . . . . e b e e e e e n s e e s e e e BERG 20052 c§=-237 .
J406 2pin 4 4w e e e e . . s e e . C e a e e s BERG 65039~035 C5-266 2
J407 T . . BERG 65039-035 C5~266 .
P40OL 15-pin, mate for Remote Program (Furnished) . . . . . CAN DAM-15P C5-304 1
P402
P403
P404 Part of circuit board, pe-342 . .« « +v + v 4+ ¢+ s .
P405
P406
RELAYS
Circuit Mfr. Mfr, Keithley
Desip, Descxiption Code Desig. Part No. Qty.
K401 DPDT, 6V. . + « + + » .. . e e e e s e e e BAR K2T-6V-1 RIL-42 7
K402 DEDT, BVe & & & v 4 o o o o o s o » o o = o » 4 &+ = BAB K2T-6V-1 RL-42 .
K403 DPDT, 6V. . e e e e . P e e e e s e e e e e e e BAB K2T-6V-1 RL-42 .
K404 DPDT, 6V. . W e e b 8 e 4 e s s s s e e s e e o BAB K2T-6V-1 RL~42 .e
K405 DEPDT, 6V, v v 4 v 4 = 4 & o o o s e e s e e e s BAB K2T-6V-1 RL-42 .
K406 DPDT, 6V. . . . . . e e e e e P e e e v e e BAB K2T-6V-1 RL-42 .
K407 DPDT, 6V. . + & + &« « + & . e e . s e e s BAB K2T-6V~1 RL-42 .
K408 DPDT, 24V + + v & + + « & . . . . . BAB K2T-24V-1 RL-43 1
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MODEL 2271 REPLACEABLE PARTS
TRANSISTORS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Oty.
Q401 NPN, Case TO-92 . . . . C v e e e e e e MOT 2N3504 TG~47 3
Q402 JFET., . . . . P . e e e e MOT 284391 TG-80 1
(G403 NPN, Case T0~92 e e . . C e e e e e e MOT 2N3904 TG-47 ..
Q404 NPN, Case T0O~92 . . . P e e e .. MOT 2N3904 TG-47 ..
Q405 PNP, Power Type, Case T0-5 . . . . e RCA 285416 TG-105 1
Q406 NPN, Case T0-106., . . . . s e s e e e e e s FAIR 2N3565 TG=-39% 2
Q407 NPN, Case TO-106. . . . . . e e e e e FAIR 2N3565 TG-39 ..
RESISTORS
Circuit Mfr. Mfr. Keithley
Desig, Description Code Desig. Part No. Qty.
R401 22k&r, 10%, 0.25W, Comp. e e e e e e e e A-B CB-223-10% R76-22K 3
R402 56ke, 10%, 0.25W, Comp. . e e e . . . A-B CB-563-10% R76-56K 1
R403 499k, 0.5%, 0.5W, MtF. ., ., . . . . . . . DALE MFF-1/2-T9 R171-499K 1
R404 1.8k, 10%, 0.25W, Comp . . . . . . c e e . A-B CB-182-10% R76~1.8K 1
R&05 50k, Cermet. . + .« .+ .+ . S h e e e e s BECK 89P-50K RP89-50K 2
R406 1.1kq, 1%, 0.125W, MtF. ., . . . . .o e e e e . IRC CEA-T0O-1.1kg R88~1,1K 1
R407 2kQ, Cermet . . . f e e e e e e e . . . BECK 89P-2K RP89-2K 1
R408 499k, 0.12%, 1w, MtF s e e e e e e e DALE MFF-1/8-T9-499K R177-499K 2
R409 499k, 0.12%Z, W, MtF . . . . . . . - e e n e DALE MFF-1/8-T9-499K R177-499K ..
R410 475k, 0.12%, 1w, MtF . . . . e e e e e DALE MF¥-1/8-T9-475K R177-475K 1
R41L 49.9kq, 0.12%, 1W, MtF, ., ., . . . . . . . DALE MFF-1/8-T9-49.9K R177-49,9K 1
R412 50k$2, Cermet. . . C e e s e e e s e s . . BECK 89P-50K RP89-50K e
R413 1ke, 0.12%, 1W, MtF e s . F N DALE MFF-1/8-T9- R177-1K 1
R414 6.8ka, 10%, O. 25W Comp . Ve e e e e e e A-B CB-223-10% R76-22K .
R415 10k, 1%, 0.125w, MEF . . e e e e e e IRC CEA-TO-10kg R88-10K 2
R&416 2.2Mq, 10%, 0.25W, COmp + + & + &+ o & 4 + . A-B CB-225-10% R76-~2.2M 1
R417 10ka, 1%, 0.125W, MtF . ., . . . . . P e e e e . IRC CEA-TO-10kQ R88~10K ‘e
R418 6.04kq, 0.1%, 0.125W, MtF . . . S e e e e DALE MEFF-1/8-6.04K R179-6,04K 1
R419 28kH, 0,1%, 0,125W, MtF . . . s e e e e e . DALE MFF-1/8~28K R179-28K 1
R420 3.3kq, 10%, 0.25W, Comp . . . Ve e e e e A-B CB-332-10% R76=3.3K 1
R421 100k, 10%, 0.25W, Comp . e e e e e . . A-B CB-104-10% R76-100K 2
R422 4.7kQ, 10%, 0,25W, COmMP « « « + + « . e e s A-B CB-472-10% R76-4,7K 2
R423 M, 10%, 0.25W, Comp . . . C e e e e e e s A-B CB-105-10% R76-1M 1
R424 2,2k, 0%, 0,25W, Comp . v . + + + + . e e s s A-B CR-103-10% R76-10K .
R425 4.7k, 10%, 0,25W, Comp . . e e e . A-B CB=472-10% R76-4.7X .e
R426 10kQ, 1%, 0,125W, MtF . . . . . . e e e e . . DALE MFF-1/8-10K R168-10K 2
R427 4,75k, 1%, 0.125W, MtF . v e s e s . e . IRC CEA-TO-4.75K RBB-4,75K 1
R428 10k, 10%, Q.25W, Comp. - « o« + + e e e e e e A-B CB-103-10% R76-10K ..
R429 22kQ, 10%, 0.25W, Comp, + + « + + o e e e e A-B CB-223-10% R76-22K .o
R430 9.09k0, 1%, 0,125W, MtF . . . . . . e e e e e e IRC CEA~TO-9 .09K R88-9,09K 1
. R431 1kQ, 1%, 0,125W, MtF, . . . . . . Ce e e e e IRC CEA-TO-1K R88-1K 1
R432 10k, 1%, 0.125W, MtF . . P e e e e e . DALE MFF-1/8-10K R168-10K .
R433 29.4kQ, 0.12%, IW, MtF, ., . + + « « . e e DALE MFF-1/8-T9-29.4K R177-29,4K 1
R434 100k, 10%, 1.0W, Comp. +« & + + o & & e e e e s A-B GB-104-10% R2-100K 1
R435 100k$, 10%, 0.25W, Comp . . . S e e e e A~B CB=-104-10% R76~-100K N
R436 3.09kQ, 0.12%, 1W, MEF. . . + + v & & & . . . e DALE MFF-1/8-T9-3.09K R177-3.09K 2
R437 3.09kq, 0.12%, IW, MtF, . . . . « . . “ v e e DALE MFF-1/8-T9-3.09K R177-3,09K .
R438 50kQ, Cermet. . . . . e e e e e e s . BECK 89P-50K RPB9-50K 1
R439 715¢, 1%, 0,125W, MtF C e e e e e e e e e e e s IRC CEA-TO-715 R88-715 1
INTEGRATED CIRCUITS
Circuit Mfr. Mfr. Keithley
Desig. Description Code Desig. Part No. Qty.
U401 Operational Amplifier, 8-pin DIP (*Selected). . . . . NAT LM308N* 26426A 1
U402 Operational Amplifier, 8-pin, Case T0-99. e NAT LM308H IC-67 1
U403 Operational Amplifier, 8-pin DIP. . . . . . FAIR Special IC-77 1
U404 Operational Amplifier, 8-pin DIP. . . . . FAIR UGT7741393 IC-42 2
U405 Isolator, 6-pin DIP . . . . Ve e e e e e s FAIR FCD820 ICc-82 i
U406 Operationesl Amplifier, 8-pin DIP PN e e e FAIR U6T7741393 IC-42 .
51
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COMPONENTS LOCATED ON PC-330

Circuit Location Circuit Location Circuit Location
Desig. Code Desig. Code Desig. Code
€101 G-4 Q102 ' G=3 R132 4-3
€102 ¥4 R133 C-4
103 F-2 R102 H-4 R134 E-4
C104 G-3 R103 F~4 R135 A-1
Cc105 F-5 RLO4 G-4 R136 E-1
€106 F-1 R105 F-4 R137 F-2
cl107 B-3 R106 F-4 R138 F-2
c108 B-3 R1O7 G-3 R13% F-2
€109 A-3 R108 G=-3 R140 c-3
€110 A-2 R109 G-3 R141 D-3
Cl11 F-3 R110 G=-3 R142 D-3

R111 F=2 R143 D-3
CR101 F-4 R112 F-4 R1l44 D-3
CR102 F-3 R113 F-4 R145 D-3
CR103 -4 R114 B-2 R146 D-4
CR104 G-3 R115 Cc-2 R147 D-4
CR1G5 B-3 R116 c-2 R148 A~-2
CR106 c-3 R117 D-3 R149 D=3
CR107 E-2 R118 Cc-4
CR108 E-2 R119 c-2
CR109 D-2 R120 B-3 5101 G=2
CR110 A-1 R121 B-3 5102 B=2
R122 c-3 5103 c-1
DS10L E-1 R123 c-3 5104 E-3
DS102 -1 R125 D=2 5105 A-2
D103 c-1 R126 D-2 5106 c-3
DS104 G-4 rR127 p-2 8107 D-4
R128 A-2
F101 E-1 R129 A4 ul02 C-3
R130 D-2 U103 B~3
Q101 -3 R131 A-3 U104 E-2

BLTT
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Component Layout, PC-330.



REPLACEABLE PARTS MODEL 227

COMPONENTS LOCATED ON PC~331

Circuit Location Circuit Location Circuit Location Cirecuit Location
Desig. Code Desip. Code Desgig. Code Desig, Code
c201 A-2 CR207 C-6 Q307 H-5 R239 A=7
€202 A=2 CR208 c-7 R240 B-5
203 A=2 CR209 A6 R201 A=2 R241 AT
C204 A=3 CR210 A=7 . R202 A=1 R242 B-6
€205 A4 " CR211 c=3 R203 B-4 R243 B=5
€206 R=4 CR212 D=2 R204 A-3 R244 B-5

c207 A4 R205 A-2
Cc208 B-2 CR301 L-4 R206 A=2 R301 E-5
c210 c-2 CR302 K-4 R207 B-3 R302 -4
czl1l B-2 CR303 L-7 R208 B-3 R303 L=-5
c212 C=4 CR304 G=4 R209 A-3 R304 K~6
c213 0-5 CR305 K-5 R210 A3 R305 L-7
C214 c-6 CR306 K-5 R211 Cc=4 R306 K-7
c215 C-6 CR307 K~5 R212 B=4 R307 1-6
c216 A~ R213 B-2 R308 -5
c217 A=5 P201 A4 R214 B4 R309 K~6
c218 B-5 P202 A4 R215 A4 R310Q L-5
c219 B-7 P203 B-1 R216 B4 R311 J=7
c220 B-5 P205 C-1 R217 B-5 RrR312 J=7
c221 A-B P206 B-2 R218 Cc-5 R313 H-6
c222 D~7 R219 C~4 R314 H~6
Q201 D-4 R22C =2 R313 H-6
€301 K-2 Q202 G=5 R221 c-2 R316 H-6
c302 L-2 Q203 D=3 R222 D-2 R317 H-6
c303 K~4 Q204 D-3 R223 D-3
C304 -6 Q205 D=3 R224 D-3 3302 M-1
€305 K-6 Q206 C=-3 R228 E-3 3303 M2
C306 B-7 Q207 G-7 R226 E-3
c307 H-7 Q208 C~4 R227 c-3 TK301 H~6
c308 J-6 Q209 C=6 R228 D-3
c309 H-5 Q210 D-7 R229 c-3 U201 A-2
€310 H-S Q211 b-7 R230 D~5 t202 B~4
C311 K-5 Q212 E~5 R231 D-5 v203 B~4
Cc312 1-6 R232 C~5 U204 B~4
Q301 K-5 R233 D~7 U205 B-2
CR20L B-3 Q302 J=5 R234 C-6 U206 B~6
CR202 &3 Q303 -5 R235 A6
CR203 c=3 . Q304 K=6 R236 A-6 U301 k-7
CR204 Q305 K-6 RrR237 A7 v302 H~6
CR205 D-6 Q306 H=-5 R238 A=~6 U303 J-7
CR206 C~6 U304 H-7
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COMPONENTS LOCATED ON PC-342

Circuit Location Circuit Location Clrcult Location Circuit Location
Desip. Code Desip. Code Desig. Code Desig. Code
c401 c-3 J402 D=1 R401 D-3 R423 F-1
c402 G-3 J403 G-2 R402 B-3 R&424 F-1
c403 G-3 J404 Cc-2 R403 A-3 R425 F-1
C404 E-2 J405 E-2 R404 B~3 R426 E-3
C405 Fe2 J406 G~1 R405 G-1 R427 E-3
C406 G=3 R406 A-3 R428 D=3
C407 F=-2 K401 B-1 R407 A-1 R&29 D-3
K402 B~3 R408 A-3 R430 D-3
CR4OIL B-2 K403 B-3 R409 A~3 R431 D-3
CR402 B-2 K404 ¢-2 R&410 A-2 R432 F-3
CR403 c-2 K405 D=2 R411 G-2 R433 A-3
CR404 -2 K406 E-2 R412 G-1 R434 G-3
CR&405 D=1 K407 F-2 R413 D-3 R435 F-3
CR40E E-1 K408 G=-2 R414 F-3 R436 A-2
CRA407 =1 R415 G-2 R437 A-2
CR408 G=-2 Q401 F-3 R416 G-2 R438 A=2
CR409 A-2 Q402 D-2 R417 G-3 R439 G-2
CR410 c~3 Q403 D-3 R418 G-2
CR411 c-3 Q404 F-1 R419 F-3 U401 F-3
CR412 B-3 Q405 B-3 R420 F~3 U402 B-3
CR413 c-3 Q406 G-3 R421 G-1 U403 E-3
CR414 G=3 Q407 Cc-3 R422 F-1 U404 G-3
U405 G-1
Ns401 G-3 U406 p-3
DS402 G-3

D

CR403
"_H'?.

CR404

CR408
‘n 2ol oy

¢l

5o o1l

FIGURE 35.

Component Layout, PC-342.
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REPLACEABLE PARTS

0178

COMPONENTS LOCATED ON PC~396

Circuit Location Circuit Location
e esing, Code Desig, Code __#

c501 B-3 Q502 c-1
c502 B-2 Q503 B-3
Cc503 A-2 Q504 B-1
CR501 B-2 R501 B-3
CR502 B-1 R502 B-2
CR503 B-2 R503 B-1
CR504 A-3 R504 B-2
CR505 A-3 R505 A-1
501 c-2 506 A-2
P502 A=2 R507 A-1

R508 A-2
Q501 c-3 R509 A-2

FIGURE 36.

LA @

“"R503 7 Q502
I &

Component Layout, PC-396.

MODEL 227
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REPLACEABLE PARTS

KEITHLEY PART NO. 1C-2,24

8l 17] 16 15

[
1] B2 13 [

MODEL 227

KEITHLEY PART NO. I1C-42

Bl (8] [5]
|
IR-RERD

OFFSET .

&

® @ ©

OFFSET +IRPUT V-

KEITHLEY PART NO. IC-53

) JEDEC TO-116

L 2] 3] 43 15T 16l 7T

PERDOOE
e

—®
SOINCY

OJOROROROXOKE)

FIGURE 37. Case

58

KEITHLEY PART NO. IC -60

TAR = COMMON '

T0-220 PLASTIC PACKAGE

Qutlines,

LEAD DESIG. CO~-1

J

Integrated Circuits.
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MODEL 227

KEITHLEY PART NO. 1C-61
IC 76

8] 71 (6] [3]

UUUUUU

OPERATING INSTRUCTIONS

KEITHLEY PART NO. IC-77

8] [71 6] {5

TTTTTTTTTTTT

******
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REPLACEABLE PARTS . MODEL 227

KEITHLEY PART NO. IC-91 | KEITHLEY PART NO.DN-2

16l 15l 14 T3] (73] (7] fi6) %)

) JEDEC TO-116

QI T3] 4T [STTeT 7] 18]

BHBHBEDDOG

¥ ¥ § FSZSZS

VOIDOO®D®

LEAD DESIG. TO-5

c E
S
B EQ@ oc] B
E '
TO-5

LEAD DESIG. TO-106

C E
B ‘!Iill’ B
iﬁ TO- 106 2
POTTOM VIEW

FIGURE 39. Case Qutlines, Transistors.
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KEITHLEY INSTRUMENTS, INC.
28775 AURORA ROAD
CLEVELAND, OHIO 44139

SERVICE FORM

MODEL NO. SERIAL NO. P.0. NO. DATE R-

NAME PHONE

COMPANY

ADDRESS CITY STATE Z1P

[:] Describe problem and symptoms using quant1tat1ve data whenever possible (enclose
readings, chart recordings, etc.)

(Attach additional sheets as necessary).

Show a block diagram of your measurement system including all instruments connected
(whether power is turned on or not). Also describe signal source.

List the positions of all controls and switches on both front and rear panels of
the instrument.

= [

Describe input signal source levels, frequencies, etc.

(]

List and describe all cables used in the experiment {length, shielding, etc.}.

List and describe all other equipment used in the experiment. Give control settings
for each.

Environment:

Where is the measurement being performed? (Factory, controlled laboratory,
out-of~doors, etc.)

What power line voltage is used? Variation? Frequency?
Ambient temperature? °F. Variation? °F. Rel. Humidity?
Other

Additional Information. (If special modifications have been made by the user,
please describe below.)







KEITHLEY

Test Instrumentation Group, Keithley Instruments, Inc. = 28775 Aurcra Road » Cleveland, Ohio 44139 « (216) 248-0400 » Fax: (216) 248-6168

CHINA: Keithley Instruments, Inc. » Holiday Inn Lido « Office Building 404C + Bedjing, China, 100004 » 8610-436-2871/2860 « 8610-436-2871

FRANCE: Keithley Instruments SARL « 3 Allée des Garays + B,P. 60 + 91122 Palaiseau Cédex » 01-60-11-51-55 » Pax: 01-60-11-77-26

GERMANY: Keithley Instruments GmbH » Landsberger Str. 65 » 82110 Germering » 089-849307-0 « Fax: 08984930759

GREAT BRITAIN: Keithley Instruments, Ltd, « The Minster « 58 Portman Road * Reading, Berkshire RG30 IEA » 01734-575666 + Fax: 01734596469

ITALY: Keithley Instruments SRL » Viale S. Gimignano 38 » 20146 Milano » 02-48303008 = Fax: 02-48302274

JAPAN: Keithley Instruments Far East KK » Sumiyoshi 24 Bldg., Room 201 » 2-24-2 Sumiyoshi-cho » Naka-ku, Yokohama 231 » 81-45-201-2246  Fax: 81-45-201-2247

NETHERLANDS: Keithley Instruments BV « Avelingen West 49 » 4202 MS Gorinchem ¢ Postbus 559 « 4200 AN Gorinchem » (1830-35333 « Fax: 01830-30821
SWITZERLAND: Keithley Instruments SA » Kriesbachstrasse 4 » 8600 Dilbendorf » 01-821-9444 « Fax: §1-820-3081
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