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INTRODUCTION

This quick reference guide includes information on front
panel operation for both the Model 428-MAN and the Mode!
428-PROG, as well as IEEE-488 operation information for
the Model 428-PROG.
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SAFETY PRECAUTIONS

1. Before operation, ground the Mode! 428 through a
properly-grounded power receptacle.

2. Before servicing, disconnect the instrument from line
power and all other equipment, and consult the Modsl
428 Instruction Manual.

3. Do not touch any exposed terminals, cables, or wires
while the instrument is turned on or connected to other
test equipment.

4. Do notexceed the maximum inputlevels as defined in
the specifications (see Figure 1 of this guide and the
Model 428 Instruction Manual).

5. Exercise caution when a shock hazard is present.
Voltage levels greater than 30V RMS, 42.4V peak are
considered hazardous.

6. Instrumentation and accessories should not be con-
nected to humans.



CONTROL SUMMARY

DISPLAY INTENSITY: Selects normal/dim/off display.

LOCAL: Places unitinlocal and restores front panel key op-
eration (428-PROG only).

MENU: Allows selection of firmware revision display,
|EEE-488 primary address (428-PROG), autofilter on/off,
save/recall configuration, and self-test.

SHIFT EXIT: Exits MENU.

ZERO CHECK: Allows check of offsets, and must be dis-
abled 1o obtain normal output signal.

SHIFT CORRECT: Performs automatic zero correction to
null instrument offsets.

SETUP GAIN: Use knob or cursor keys to set gain
(103V/A-1019V/A, with X10 galn off, 104V/A-1011V/A, with
X10 gain on).

SETUP FILTER RISE TIME: Use knob or cursor keys to se-
lect filter rise time (10s8¢-300msec),

SETUP CURRENT SUPPRESS: Use cursor keys to select
suppress range and cursor position; use knob to adjust digit
value (10.001nA to £5mA).

SETUP VOLTAGE BIAS: Use cursor keys fo select digit;
rotate knob to select digit value (£2.5mV to £5V).



SHIFT AUTO: Performs automatic current suppression,

ENABLE keys: Enable/disable respective function (inte-
gral LED indicates when function is enabled).



FACTORY DEFAULT

CONDITIONS
Mode Defauit State
DISPLAY INTENSITY Normal
CURRENT SUPPRESS 0.000mA, off
GAIN 10%V/A
GAIN X10 Off
FILTER Off
FILTER RISE TIME 10psec
|EEE-488 Address* 22
VOLTAGE BIAS 0.000V, off
ZERO CHECK On
AUTO FILTER On
*428-PROG only




DISPLAY MESSAGES

Error Messages

Message Type Description L

CONFLICT* ‘Momentary | Suppress value too
large for suppress
range

CORECT ERR | Latching Input offset too large
for zero correct

IDDC* Momentary | invalid Device-depend-
ent Command

IDDCO* Momentary { Invalid Device-depend-
ent Command Option

NO DFLTS Latching EEPROM checksum
error during power up
or device clear

NO REMOTE* | Momentary | X received while not in
remote

OUT OF RNG | Momentary | Input current too large
for auto suppress

OVERLOAD Latching Input or output over-
load (message flashes
while overload exists)

RAMERROR | Latching RAM error during self-
test -

ROM ERROR | Latching ROM error during self-
test

Z CHECKON | Momentary | Auto suppress attempt
with zero check on

*|EEE-488 messages for Model 428-PROG only




Display Messages

Message* Description

SHIFT SHIFT key pressed
CORRECTING Unit performing zero correct
SUPRESSING Unit auto suppressing

1E03 V/A GAIN display

10psec FILTER RISE TIME display
0.000mA CURRENT SUPPRESS display
0.0000V VOLTAGE BIAS DISPLAY

REV AO1** MENU software revision

IEEE 22*** MENU |EEE-488 address
AUTOFILT Y MENU aulo filter on

AUTOFILT N MENU disable auto filter
DFLTOK - MENU no action on configuration
DFLT SAVE MENU save configuration

DFLT RCL MENU recall saved configuration
DFLT FCTRY MENU restore factory defaults
SELFTEST N MENU do not perform self-test
SELFTEST Y MENU perform self-test
CHANGED MENU item changed

NO CHANGE MENU exit without change

*  Numeric values depend on settings; factory defaults

shown.

** Revision ievel may vary

*** 428-PROG only




TEST CONNECTIONS

BNC
Voltage Input

Vottage - Monitoring Device
{e.g. /D converter or
Voltage - Frequency converter)

Coaxlal BNC Cable
(Standard coaxial cable acceptable)

lt)lenlng Output

Figure 1.
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Low-nolse Coaxial ——-|
Cable (Model 4801) CAUTION : Maximum

input : £100V,
10mA,

s
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/J,l:unent Device  Cuirent Qutput

Typical Test Connections
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DEVICE-DEPENDENT

COMMANDS
Display intensity
A0 Normal
Al Dim
A2 Off
Voltage Blas On/Oft
BO Turn voltage bias off
B1 Turn voltage bias on
Zero Check/Zero Correct
Co Turn zero check off
C1 Turn zero check on
C2 Perform auto zero correct
Display
DaaaaX Display string aaaa (10 max.)
Dx Return to normal display
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H1 DISPLAY INTENSITY

H2 LOCAL

H3 SHIFT

H4 MENU

H5 ZERO CHECK

Heé SETUP GAIN

H7 SETUP FILTER RISE TIME

H8 SETUP CURRENT SUPPRESS
H9 SETUP VOLTAGE BIAS

H10 ENABLE GAIN X10

Hi1 ENABLE FILTER

Hi2 ENABLE CURRENT SUPPRESS
H13 ENABLE VOLTAGE BIAS

Hi4 ]

H15 k ’

Hi6 nob rotation counterclockwise
H17 Knob rotation clockwise
Self-test

JO Test ROM and RAM only

J1 Test ROM, RAM, and display

EOI, Hold-off on X

Enable EOI, enable holdoff on X

Disable EQI, enable holdoff on X
Enable EOI, disable holdoff on X
Disable EOI, disable holdoff on X
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Save/recall

LO Restore factory defaults and save
L1 Save configuration as power on
L2 Restore power-on conditions
SRQ Mask

M1 Overload

M2 Front panel key press

M4 Not used

M8 Not used

Mi6 Ready for command

M32 U1 error

Suppression

No " Turn suppression off

N1 Turn suppression on

N2 Automatic suppress

Filter

PO Turn filter off

P1 Turn filter on
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Galn

RO 10%V/A gain
Rt 10%V/A gain
R2 103V/A gain
R3 10%V/A gain
R4 104V/A gain
R5 105V/A gain
R6 10%V/A gain
R7 107V/A gain
R8 10%V/A gain
RO 10%V/A gain
R10 10V/A gain

Suppress Range and Value

S,0 Enable auto ranging
Sn,1 n = value, 5nA range
Sn,2 n = value, t50nA range
Sn,3 n = value, £500nA range
Sn4 n = value, t5}1A range
Sn,5 n = value, +50UA range
Sn,6 n = value, £500pA range
Sn,7 n = value, £5mA range
Sng IDDCO

Sn9 IDDCO

Sn,10 Disable auto ranging
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Rise Time

TO 10usec
T1 30pusec
T2 100}isec
T3 300usec
T4 1msec
TS 3msec
T6 10msec
T7 30msec
T8 100msec
T9 300msec

Alternate Output (Status Words)

Uo Send machine status word

Ut Send error status word

U2 Send bias value

U3 Send total gain

U4 Send mode! number, revision
Voltage Blas Value

Vn -5 g n < +5V, 2.5mV resolution
X10 Galn On/Of

Wo Turn X10 gain off

Wi Turn X10 gain on




Execute

X Execute DDCs previously sent
Terminator

YO <CR><LF>

Y1 <LF><CR>

Y2 <CR>

Y3 <LF>

Auto Filter

20 Turn auto filter off

Z1 Turn auto filter on
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DEFAULT/ALTERNATE
OUTPUT WORD FORMATS

Sign
Prefix K Terminator + EOI
{+ (l)r ) t + |
NDCI+0.000E-03<term>
L

N = Normat Mantissa Exponent

O = Overload

Format Range
NDC! +0.000E-03 5mA
NDCH + 000.0 E-08  500pA
NDCI1 + 00.00 E-08  50pA
NDC!I + 0.000 E-06  5pA
NDCt+000.0E-09  500nA
NDCl + 00.00 E-09  5§0nA
NDCI + 0.000 E-09

Figure 2.  Default Output Word Format
(Suppress Value)
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Zoro Check
0 on

1 On
2 Zeto comedt
fastsont

Vollsge Biaa
o on
1 On

Display
0 Normal
1 Dim
2 of
Modol

“28A0B0C ,Hoo_JoxoMooogoggnﬁ‘sov oW
Lt lmummu«-—J o :":“""
B&%YIHENSIW 2 Aulo suppress Opse0 oo

Suppression
o Avio Ot
1 AvoOn
SRQ Mask
000 Disablod Suppress Henge
001 Overload 1 28
002 Front Panel Koy Press 2 £E0MA
016 Ready lor command 3 +600nA
032 Enor 4 £8A
& £80:A
6t
72

ot

of
0 tastsont § Jopsac
0 ENIFT 2 100me0
o4 MENU Filter : ?oqm Terminator
05 ZEROCHECK oon — 3 msee 9 <CRrdF>
08 SETUP GAIN 100 o Fonass 1 <LP><CR>
07 FILTER AISE TIME 7 Someac 2 <G>
08 SETUP CURRENT £ T omas 3 «tF>
03 SETUP VOLTAGE BIAS S s
10 ENABLE GAINX10 Belf-tost Results Auto Fitter
11 ENABLE FILTER o o
12 ENABLE CURRENTSUPPRESS O Passad Y
13 ENABLE VOLTAGE BIAS 1 ROMenor
1 ¢ RAMerror
15 0 3 RAM & ROMerror
18 Knob Counterciockwise
17 Knob Clockwise £01 snd Holdott
0 EO! and holdoll enabled
1 EOl disabled, holdolt
2 EOl onabled, haoldolf disabled
3 Both EO1 and holdolf disablod
NOTE : Fackry defaudivaksos shown
Figure 3. U0 Machine Status Word
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Model
Number
Bit 10 Bit0

4280000000000 0 <term»
1 = Galn/rise time

1=1{DDC conflict
1 = Ovetload
1=1DDCO 1= E2PROM
checksum error

1 = Not in remote

1 = Zero correct
1 = Sell-test falted 1aellr:d ‘
1 = Auto sUppress
attempt with
2zoro chack on
1 = Input current oo
large to suppress

1 = Suppress range/
value conflict

Figure 4. U1 Error Status Word

Voltage  Sign
Identifier "I (+or-)

V +# 0.000 <term>

Flgure 5. U2 Word Format (Voltage Blas Value)
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VIA
Suftix

1 E 03 VA <term>

Gain value
{(includes X10 gain)

Figure6. U3 Word Format (Total Gain)

Model  Revision Two
Number Levell spalces
{

I 11 R |
4 2 8 A D 1 <SP><SP><term>

Figure 7. U4 Word Format (Model Number and

Firmware Revislon)
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SRQ MASK AND SERIAL POLL

BYTE

87 186 |B5 | B4 |83 | B2 |81 |BO
or1]on |ort fort | orijor |or | o
128l64 132116 ;84 (12| 1
Not Used —J L1 = Overload
1=SRQ —
{Sertal Poll L—— 1 = Front Panel
Byto Only) Key Press
1 = Error — Not Used
1 = Ready Not Used
for Command
Figure 8. SRQ Mask and Serlal Poll Byte Format
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Specifications are subject to change without notice.

All Keithley trademarks and trade names are the property of
Keithley Instruments, Inc. All other trademarks and trade names
are the property of their respective companies.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road ¢ Cleveland, Ohio 44139 ¢ 440-248-0400 ¢ Fax: 440-248-6168
1-888-KEITHLEY (534-8453) www.keithley.com

© Copyright 2000 Keithley Instruments, Inc.
Printed in the U.S.A.
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