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Ma&i Part Number onlll-9q~o~, :. 

L 

Check the following table for your instrumknt serial prefi&erial number 

and make the listed changes to your manual. ,,,, 

Serial Prefix or 
Serial Number 

MaWal 
Changes 

2215G00436 and above 1 
2215600486 and above l-2 

2215G00536 and abo,ve l-3 

2215G60716 and above l-4 i 

2,215600776 'and above I-5 

2215G00836 I and,above l-6 
22, 5G00,g66 ,,: ,,,,, ;,gna &&‘<., ,m ,,,“v “” , ki ,.,, ~ ,( 

‘, ,: 
,,I,, 
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Page 1-O; Figure 1-1.'~~ Fuse detajls~ shouldread : ,,,, F1 .;,cor ",,::',Fz ,:,A, ,,,, ;" : * ,jl, ,^ ,1. _., ,: 
~,,, :, :, ,, ,I ,,,_ j ,,I . II ,,,, ',,' ,,: ,,: ,i:',.s ,,: 

,,, ,, ,,,! I ,,,, ,<,E; :' : ,,"" 
Page l-0, Figure 1-2. 

,,,, ,i,, I, 
Rack Mounting Flange'Kjt diagram, delete text; $pt,ion 908". 

Page 5-2, Table l-1. 1 ~':; 
"vi;,, 

Chan$e,,_Sampl,ing Scope .type to *Tek 7603 .,: ',:,! '$1, :,:, )',,:I' ,, 
Change Service Accessories to read : ','i;, j ,"~:I 

Extend& board 5060-5983 2x18 pin 5 

Delete: Extender board 08111-66580 ,2x25 pin short ':'T ":","' ,' h 

Add: * 
Ext;nde;,, boarh ,,. 

5061-2160 ~':, ;:':2x25 spin: I~, 
,,,,,, 

,,:' :"T i,"' 'i y i ,,,, 
I 

Page 5-2, Amplitude pre-adjustment, add instruction 9a: 
& Adjust A&23 ,for symmetrical output waveform. ,:, :: " 

Page 5-5, THD Adjustment, change the foilowing 8111A settings to 'read 'I '.' 

FREQUENCY (VERNIER) ' .,.... 3KHz 

OUTPUT MODE..,............ SYM,NORM/COMPL as required, i 

Change instruction 20 details as fellows : 
,,,,, * 

20. Adjust A6RlO/R17 for THD 4 1% for NORM and.dbMPL modes. "' 
Ensure that minimum difference exists between the ,I, ; 
correspond?.n'g harmonic values in each mode, i.e. the 2nd ',, '.-ii. j ~ ~ ,,, 

'.~ ~harmonic value~in NORM should be"& closeas possjble to'the' : ',,: ,, 
2nd harmonic in COMPL etc. 

_, 
"~ 

A6RlO varies the 2nd harmonic. It should,,he < -45 dB '$ ~1~ 
I ,:,:I ,, 

A6R17 varies...... ~c '. 
.,, ,!, ,I ,:'#,, ~;,I,, 

",, ;, j:,;:;; '_ ,: i: 
,,, ': *, ,P.,, :, ,,i"r:.; ,,,,, ,*' i:,: ,, :,i,,:, ,,:: ,,,, ,'I,, ":*::, x,!,',,x"' 

_,, a>, 
,,,' I ,; '_, 

Delete reference AlZRIDl , A12R102 , GRl.04 

should read: 
- 

R102, 

,,"' '#: 
,;, ,, ,;I pi,' :,, "',,, j 

j 

:,,' R1()2 :,,‘> 
.,: ~2100-3959 

” ‘, 
+I(,3 ,: " 2100-3960 j " 

R104 
,,'i ~', 210,,-3g81 

R105 2100-3958 
$1 should 

read 
2100-3977 

MP43 ,3101-0851 

.  , , , , , , ,  .  , ,h , , ,  I , ,  r  _ , , .  , .  , , ,  , , , , , , , . . . ,  + , , \ , I , ,  . , ,~ . . ,_ , , *  i , , . / , , ,  *,_ , ,a , ,  , , , / .b  >“,, 

DISPLAY&T& BUARD :I j;,,,: 
:'R-,"AR 5K,',20$ s ,,,, ,,, :',J',,\ 

R-VAR ,'SK 20%‘~ “ ‘ I , , :  !  ;,i: 

1, 

R-VAR 10K 10% " 
R-'/AR IK 5% 
,R-VAR 10K 20% 
CAP PUSH BUTTON .,, ̂,,,,,, _ ,,~,, ,',: ,., 
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Add: A41(0pt.D01) ~~08111-66541 
52 

', a~ DISPLAY-SWITCH BOARD 
3101-1701 " 

,e '- '-' ""- ." SWITCH TOGGLE SPOT 
" ,,,, _ _,,,,. ,,,," ." ,,,, ,,,'t """' ,,. ,,, ,,, ,,,,,, I, ,,, 1 " 

"WAVEFORM CHARACTERISTICS" change the‘~"SI& d&ails I": 
to read 

<I+40 dB], ( IO Hz - 9919 KHZ) 

<3%[-30 ,,dB], ;-~OOKHZ - 999 KHZ) 

below 0 c tlo c and t45°c-ts506 _ ,,,,..., "_ .,,.,,,,: .,a - 0 _. ,.i -"--- ", I',- I,, ,,,.,_. ,,,,,,,,,.. -,,_,, . ,,,, ^ ,,,.,, - . ...,, 
Page 6-14, change the-Table of Replaceable Parts to read : 

A13.51 3101-2511 ",, 
A13S3 

SWITCH-BTN~LINE 
3101-2300, SWITCH-SLIDE 

Delete: A12R101,102,104 i: 

'Page 4 



RANGE CAPACITORS : 

C6' should read C5 ,'~ 
C7 should read 'C6 ;' 
C8 should read C7 

Page 8-26, change the component locator tb read : ' 
i 

,, ” 

,. ,,.,, “( “, ,‘, II’ 
I 

,‘, 
‘~,, ) ” ,,.T,‘i ‘;,. : ‘,_*,, 

,,’ <,i,‘~,(,’ ;,yi, “1.“; 

On'grid,location C3 and on REF i+SIG Table ,,, ,,, ,', ,>, ,, 
bei& add R7. ,,, ,,, 

,,, 

Page 5 



I MODEL 8ll$ ," ,* ,~, :/ ',: ,,, I 
1 : 

,, j,, 
,,,~ ,, j/,,, ,,. i ,. 

MANUAL'CHANGE 1 
., ;i. ,:, 

On Page 6-12; Table 6-3, Replaceable Parts : 
', ,:, ~: :,, 

Add : A6R49 0757-0443 
A6R50 2100-3353 

R-FXD 11K 1% ,: 

A6R51 0757-0284, 
R-VAR 20K 0. 5W ', '~'(, 

A6R52 
R-FXD 150 1% 

0757-0442 
A6Q3 : 

R-FXD 10K 1% 
TPANSJSTOR 2N3906 : 

,": ,,I; 
1853-0036 

_,, ,I 
,. "' 

\.' 
Change the associated schematic and layout drawings as shown on the '~ 
diagrams included with this Manual Change Sheet. (Note A6R18) ';,~~ .' 

Also, make the following text changes : 

Page 5-1, section 5-2 Waveform pre-adjustments 
Change instruction 3 to,read : I 

3. Adjust A6R50 to its mid-position then adjust'A6R33 for symetrical 
square'wave output. 

Page 5-4, Square Amplitude Adjustment, add instruction 5a: 

5a Adjust A6R50 to its centre position. 

Page 5-5, Sine Normal/Complement Error, add the, following details tq the 
end of instruction 30: 

If difference) 100 mV, then adjustA6R50for<40 mV difference and " 
repeat the procedure for Square Normal/Complement Error and Triangle 
Normal/Complement Error. Check again for minimum (> !OOmV) difference " 
Sine/Normal/Complement Error. : ,"',S ,,:': ',I?,, ',,,' ,,,, ! 
Delete: AkR7 * ,, ':,':-,;), 



,, 

. . ..--. e. . . . 
. MUUtL UlllH ) ,,, 

‘, ,:A;, ,,,, :, 1, ,, 
,, 

,_, j,,‘ 

i I:,‘, ,.,,, ,, ,, ill ,,,, ,,: (, .,, __,,,_ ~ ,,, ,,, ,,,, : ,‘s, . i ‘( ~,: ,..,,_+ ,,,“, j A. ‘” ;,, ,‘ ,,::. 
MANUAL CHANGE 1 (Cont.1 

(, . 
.,, ,, ,,, ,,," 

,,, 
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On Page 8-77, change the Diagram to read : ',; 
I '\ 

_____ ----Be---, 
; Part Of output Board "' I 
I 

“’ ,,“, 

,” I,, 

I 

, ,:: ,, ,,’ ,,, ,” 



On Page 6-7, change the Table of Replacekble,,Parts',,$o read :I 
(, ,: ", > <, - ,: ,,,: 'i, !, '1, 'I " l"li 

PI??27 ,5040-9323 ,: 
(, 

'KEY,;,,ZAP G&Y / 
",,,, ,A^ I 

On Page 6-14 and 6-16,. change the Table of,Replaceable,Paqts ',',( 
tq read : ", i *_ ,,,, ,, ', ) 

: 
AllMPl-8 
Al2MPl-7 

5(j40-g3;2 $,)I .,,,' & ,.& G&Y ';'I r: ,,,, ",':""I ,'.. ", 
" 5040-9321 ~, KEY CAP GREY ;, 

On Page 6-12, change the Table,of seplaceable PArts to read':' ", 
A6*.,- ,,, ,,, ,853-,oo75' _~ ,r -",- " d 

TRANSISTOR D& SI PNP ," ., ,.,_, (replaces XSTR SEL 'PAIR 
',,QlA and QlB). 

Add: A6R53* 0698-7272: - ,', R-FXD 31.6K.l% .OSW 
A6RTl* 0837-0035 THERMISTOR DISC 5K 

On Page 8-6618-71, change the Component'Lkator and Service Sheet 10 
to read : 

' A6 n "2 

.,~ /  ,’ , ,  , , ,  
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"""' MANUAL CHANGE 7 -', 

, 



Model 811 IA 

LIST OF CONTENTS 

Section 1 

l-l 
l-4 
l-6 
l-8 
I”,--10 
1-13 
1-15 
1-17 
1-18 

Section 2 

2-1 
2-3 
2-5 

n ;I”, 

2-10 
2-13 
2-14 
2-15 
2-17 

Section 3 

3-5 
3-6 
3-7 
3-9 
3-11 
3-13 
3-l 5 
3-“17 
3-19 
3-21 
3-23 
3-25 
3-27 
3-30 
3-32 
3-34 
3-36 

Installation 

Introduction 
Initial Inspection 
Preparation for Use 

Power Requirements 
Line Voltage Selection 
Power Cable 
Operating Environment 

Claims and Repackaging 
Claims for Damage 
Storage and Shipment . 

Operating Instructions 

Introduction ....................................... 
Special Operating Considerations ......................... 
Operating Instructions ............................... 

Input Mode Selection ............................. 
NORMAL Mode ............................. 
TRIGGER/GATE/BURST Input Modes ............... 
External Trigger Mode (TRIGGER) ... , .......... 
Gate Mode (GATE) ........................... 
Burst Mode (BURST) ........................ t .. 
Voltage-controlled Oscillator Mode (VCO) .... , ........ 
Function, FREQUENCY and DUTY cyclwWlDTH Selection 
FREQUENCY display and adjustment ............... 
DUTY CYCLE display and adjustment ........... , ... 
WIDTH display and adjustment ................... 
ERROR Signal ............................... 
START PHASE Variation .. , .................... 
AMPLITUOE and OFFSET display and adjustment ....... 
AMPLITUDE, OFFSET and OUTPUT Attenuation ....... 
OUTPUT MODE Selection , ..................... 

Page 

l-l 
l-l 
l-l 
l-l 
l-l 
l-l 
l-l 
l-2 
1-2 

3-l 
3-l 
3-1 
3-l 
3-l 
3-l 
3-l 
3-2 
3-2 
3-2 
3-3 
3-3 
3-3 
3-3 
3-3 
3-4 
3-4 
3-4 
3-4 



Contents 

ii 

Section 4 

4-l 
4-3 
4-5 
4-7 
4-10 
4-l 1 
4-l 2 
4-13 
4-14 
4-15 
4-16 
4-l 7 
4-18 

Section 5 

5-I 
S-2 
5-3 
5-4 
5-5 

Section 6 

6-I 
6-3 
6-5 
6-8 

Section 7 

7-I 
7-3 

Section 8 

8-l 
8-4 
8-6 
8-15 
8-18 

Performance Tests 

Introduction ............ 
Equipment Required ...... 
Test Record ............ 
Performance Tests ...... 
Frequency ............ 
Amplitude and Attenuation 
Offset ................ 
Pulse Characteristics ...... 
Sine Characteristics ...... 
Duty Cycle .............. 
Width ................ 
Trigger, Gate, Burst ...... 
VCO.Mode ............ 

Adjustments 

General ................. 
PreAdjurtments .......... 
VCO Adjustments ......... 
Shaper Adjustment ........ 
Width Adjustment , ....... 

Replaceable Parts 

Introduction. .................................. 
Abbreviations .................................. 
Replaceable Parts ............................... 
Ordering Information ............................ 

Model 8111 A 

Page 

4-1 
4-1 
4-l 
4-l 
4-2 
4-4 
4-6 
4-6 
4-7 
4-8 
4-9 
4-11 
4-13 

6-1 
6-l 
6-l 
6-l 

Backdating 

Introduction.................................................. 7-l 
Change Sequence. 7-1 

Service 

Service Block 1 
Service Block 2 
Service Block 3 
Service Block 4 
Service Block 5 
Service Block ii 

Problem Area Identification 
Power Supply . . . 
Switch Boards 
Control Board 
Display Board 
Burst Boards. 

8-l 
8-1 
8-l 
8-l 
8-2 

8-15 
a-21 
8-27 
8-31 
a-37 
a-43 



Model1 8111A 

Service Block 7 
Service Block 8 
Service Block 9 
Service Block 10 

Table 

l-l 
1-2 
3-l 
3-2 
4-l 
6-l 
6-3 
7-1 
8-l 
a-2 
a-3 
8-3-l 
8-3-2 
8-3-3 
8-4-1 
8-4-2 
8-4-3 
8-4-4 
8-8-5 
8-4-6 
8-5-l 
8-7-l 
a-7-2 
8-7-3 
8-8-l 
8-9-l 

Figure 

Recommended Test Equipment ......... 
Specifications ..................... 
VCO Mode Example Values ........... 
Sweepable Bands in VCO Mode ......... 
Frequency Limits .................. 
Reference Designators and Abbreviations ... 
Replaceable Parts List. ............... 
Manual Backdating Changes. ........... 
Index of Assemblies ................ 
Index tO Service Blocks .............. 
Schematic Diagram Notes ............. 

U 11 Truth Table, ......... .... 
U 11 TruthTable. ......... .... 
Ull,U12TruthTables.. ... .... 
U 6, U 11 Truth Table ...... .... 
UETruthTable ............... 
U 9 Truth Table ............... 
U12TruthTable .............. 
U 13 Truth Table .............. 
U17TruthTable .............. 
Display Required/DVM Input Voltages 
Test Voltages for Current Sources. ... 
Voltage Drops across Range Resistors 
I up Values .................. 
Range Decoder (U 5) Troth Table 
Waveform and Output Mode Selection 

Title 

8111 A and Supplied Accessories ........ 
Line Voltage Switch Positions ........ 
Power Cables Available: Plug identification 
Controls and Connectors ............ 
Normal Mode .................... 
Trigger Mode .................... 

Page 

8-51 
8-59 
8-67 
a-73 

LIST OF TABLES 

Page 

1-2 
1-3 
3-2 
3-3 
4-3 
6-2 
6-7 
7-l 
8-l 
8-2 
8-3 
8-27 
8-27 
8-28 

1 832 
a-32 
8-33 
a-33 
8-33 
8-34 
8-39 
8-54 
B-54 
8-55 
8-63 
8-69 

LIST OF ILLUSTRATIONS 

Page 

............ 1-O 

............ 2-l 

............ 2-2 

........ . ... 3-o 

............ 3-1 

............ 3-l 



Contentr 

3-4 
3-5 
3-6 
3-7 
4-l 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 
4-a 
4-9 
5-4 
6-l 
8-l-l 
a-i-2 
8-1-3 
8-2-l 
S-2-2 
8-2-3 
8-2-4 
8-2-5 
a-2-6 
8-4-l 
8-5-l 
8-5-2 
8-6-l 
8-6-2 
8-6-3 
8-6-4 
a-8-5 
9-9-6 
a-7-1 
8-7-2 
a-a-l 
8-8-2 
8-8-3 
8-8-4 
e-a-5 
8-9-l 
a-9-2 
8-9-3 
S-10-3 
8-10-2 
8-10-3 

iiii 

Gate Mode ........................ 
Burst Mode ........................ 
Start Phase Variation ................ 
OutpUt Mode Differences ................ 
Frequency Test Set-up ................ 
Amplitude,and Attenuation Test Set-up .... 
Offset Test Set-up .................... 
Pulse Characteristic Tear Set-up ............ 
Sine Characteristic Test Set.up ............ 
Duty Cycle Test Set-up ................ 
Width Test Set-up .................... 
Trigger, Gate, Burst Test Set-up .......... 
VCO-Mode Test Set-up ................ 
Adjustments Points Diagram .............. 
Frame Parts Diagram. ................... 

8111ABlockDiagram ...................... 
8111AElockDiagramOverviaw ................ 
Troubleshooting Tree ....................... 
Simplified Voltage/Current Regulating/Limiting Circuits 
Principle of Fixed Positive Voltage Regulator ....... 
Principle of Fixed Negative Voltage Regulator. ...... 
Current Monitor .......................... 
Summing Current Monitor ................... 
Fault Condition Output Waveforms ............. 
Simplified Control Board Block Diagram .......... 
Simplified Dual Slope Integrating DVM ........... 
Dual Slope Integration Measurement Sequence ...... 
Burst Block Diagram ....................... 
Burst Timing Diagram ...................... 
Burst No. Display Timing Diagram .............. 
A3 Troubleshooting Data .................... 
Bur$t No. Control A9 Troubleshooting Wave forms . , 
Burst No. Display Counter Troubleshooting Data. .... 
Simplified VCO Board Block Diagram ............ 
Troubleshooting Test Points ............. 
Simplified Width Board Block Diagram ........... 
Simplified Current Source Circuit ............... 
Simplified Width Range Selector Diagram ......... 
Error Detection liming Diagram ............... 
Width Troubleshooting Diagram ................ 
Simplified Shaper Board Block Diagram .......... 
Current Mirror Operating Principle .............. 
Input Signals ............................ 
Simplified Output Amplifier. .................. 
WF Amplifier Simplified Diagram ............... 
Offset Control ........................... 

Model1 8111 A 

Page 

3-2 
3-2 
3-4 
34 
4-2 
44 
4-5 
4-6 
4-7 
4-a 
4-9 
4-l 1 
4-13 
5-l 
6-6 
8-14 

. . a-15 
S-16 
8-21 
8-22 
a-22 

. . . a-22 
8-22 
8-23 

. 8-31 
a-37 

. . . 8-37 
8-43 
8-44 
8-45 
8-46 
8-46 
a-46 
a-51 
8-55 
a-59 

, 8-60 
8-61 
8-61 

* a-62 
8-67 
8-68 
8-68 
8-73 
8-73 
8-74 



General Information 
Model 81llA 

$ 
FUSE Fl F2 

375 mA 750 mA POWER CORD 

Figure 1-q. 811 IA and Supplied Accessories (Instrument shown with Option 001 fitted). 



Model8111A General Information 

SECTION I 
GENERAL INFORMATION 

l-l INTRODUCTION 

l-2 This Operating and Service Manual contains in- 
formation required to install, operate, test. adjust and 
service the Hewlett-PackardModel 811 IA. Figure l-l 
shows the mainframe and accessories supplied. This 
section covers instrument identification, description, 
accessories, specifications, and other basic information. 

I-3 A Microfiche version of this manual is available 
on 4 x 6 inch microfilm transparencies (order number on 
title page). Each microfilm contains up to 60 photoduplicates 
of the manual pages. The microfiche package also includes 
the latest Manual Changes supplement as well as all pertinent 
Service Notes. 

l-4 SPECIFICATIONS 

l-5 Instrument specificationsare listed in Table l-2. 
These specifications are the performance standards or limits 
against which the instrument is tested. 

l-6 SAFETY CONSIDERATIONS 

l-7 The 811 IA is a Safety Class 1 instrument (it 
has an exposed metal chassis that is directly connected 
to earth via the power supply cable). Before operation. 
the instrument and manual, including the red safety 
page. should be reviewed for safety markings and 
instructions. These must then be followed to ensure 
safe operation and to maintain the instrument in a 
safe condition. 

l-8 INSTRUMENTS COVERED BY 
MANUAL 

l-9 Attached to the rear of this instrument is a Serial 
number plate (Figure l-3). The first four digits of the Serial 
number only change when there is a significant change to 
the instrument. The last five digits are assigned to instruments 
sequentially. The contents of this manual apply directly to 
the instrument merial number quoted on the title page. For 
instruments with lower serial numbers. refer to the backdating 
information in Section VI I of this manual. For instruments 
with higher serial numbers, refer to the Manual Change sheets 
at the end of this manual. In addition to change information, 
the Manual Change sheets may contain information for correct” 

ing errors in the manual. To keep this manual 8s up-to-date 
and accurate as possible. Hewlett-Packard recommends that 
you periodically request the latest Manual Change supplement. 
The supplement for this manual is identified with the manual’s 
print date and part number, both of which appear on this 
manual’s title page. Complimentary copies of the supplement 
are available from Hewlett-Packard. 

f HEWLETT- PACKARO GmbH ‘1 

1 I12G~G..00062 ‘J 
Figure 1-3. Serial Number Plate 

I-10 DESCRIPTION 

l-11 The 811 IA is a 20 MHz. pulse/function generator 
suited to bench, production or service applications. It is 
available as either a standard instrument or, when fitted 
with option 001, as a pulse/function generator complete 
with counted burst mode capability. A carrying handle 
can be fitted and rackmounting adaptors are available. 

1-12 The combination of front panel controls - 
pushbuttons and verniers - together with the digital 
display enables quick and easy setting up of complete 
waveforms with minimum (if any) requirement foi addi. 
tional test equipment. 

1-13 8111~ OPTIONS 

1-14 Option 001. The standard 811 IA can have its 
versatility further increased by the addition of option 001 
which provides a counted burst mode capability.Option 910 
provides an extra copy of the Operating and Service Manual. 

1-15 ACCESSORIES SUPPLIED 

1-16 The 81 1 IA is supplied complete with the follo- 
wing items: 

ITEM HP PART NUMBER 

375 mA fuse for 
220/240 V operation or. 2110-0421 
750 mA fuss for 
100/120 V operation 211 O-0360 
Power cable See Figure 2-2 

l-l 


















































































































































































































































































































