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™ DATE: 
Shirley Spence x5002 50-424 

FROM: : 

Catalog Updating/ Indexes 
SUBJECT: 

The Monolithic Circuit/Hybrid Circuit Catalog is set-up to give the user all 

of the basic information needed for a given circuit that has "Turned Regular" 

and is in production. 

The catalog will be updated at the end of each quarter. The pages with the 

new circuit information will be distributed to each catalog holder at that 

time. 

The catalog is set up in circuit numerical order. 
  

The indexes for each section are set up as follows: 

By Circuit Number . 
(e.g., M018, M019, etc.) 

Blue Pages 

Yellow Pages By Part Number 
(e.g., 155-0004-00, 155- 0005-00, etc.) 

By Circuit Type Green Pages 
(e. g., General Circuits, A/D and D/A Circuits, etc.) 

Engineering/Production Contacts Tan Pages 
(e.g., Krishna Verma/Steve Fierro, etc.) 

000-8691-00    





MONOLITHIC CIRCUITS 

BY CIRCUIT NUMBER 

  

TITLE PART NUMBER CIRCUIT 

Horizontal Lockout Logic 155-0009-00 M001 

Chop Divider/Blanking, Type 3 155-0010-00 M004 

Chop and Clock Blanking 155-0011-00 M012 

"Z" Axis Logic 155-0012-00 M015 

Miller Integrator and Delay Pick-Off 155-0028-XxX M018 
155-0042-XX 

Analog to Decimal Converter 155-0014-01 M019 

Data Switch 155-0015-01 Moz0 
- Horizontal Chop and Alternate Binary 155-0013-00 M022 

Decade Counter 155-0017-00 M025 

Zero Logic 155-0018-00 M026 

Decimal Point and Spacing 155-0019-00 M027 

Output Assembler 155-0020-00 M028 

Timing Generator 155-0021-00 M029 

Readout System 576 155-0004-01 M033 

Readout System 576 155-0005-00 M034 

Readout System 576 155-0006-01 M035 

Channel Switch 155-0022-XX M036 

Channel Switch 155-0022-00 M036 

Readout System 576 155-0007-01 M038 

Readout System 576 155-0008-01 M039 

Sweep Control 155-0056-00 M042 

D/A Converter 155-0038-XX M045 

Quad Timing Unit 155-0031-01 M047



  

Ee PART NUMBER CIRCUIT 

Probe Power SupHlsy 155-0033-00 M048 

Dual Output Amplifier 155-0047-00 M050 

Trigger and Sweep 155-0048-XX M052 
155-0055-00 

Quad Operational Amplifier 155-0035-00 M053 
155-0116-00 

2 Op Amps/2 Current Sources 155-0057-00 M053 

Input Amplifier 155-0032-XX M055 

Dual Probe 155-0034-00 M061 

423 Vertical Amplifier 155-0050-01 M065 

423 "Z" Axis/HV Regulator 155-0051-00 M068 

Gain Trim Amplifier 155-0059-00 M077 

Sweep Control 155-0049-01 M079 

HF Output Amplifier 203-0080-90 M080 

FT Doubler Amplifier 155-0061-00 M083 

485 Vertical Amplifier 155-0078-10 M084 

Vertical Output Amplifier 203-0088-90 M089 

Vertical Output Amplifier 203-0089-90 M089 

Power Supply Regulator 155-0067-02 MOS1 

Input Protection and Probe Logic 155-0076-00 M094 

Channel Switch 155-0091-00 M095 

Logic Probe Logic 203-0096-90 M096 

Normalizing Circuit 155-0106-00 M101 

Vertical Output Amplifier 203-0102-90 M102 

Dual Op Amps and Channel Switch 155-0083-00 M105 

Legend Generator 155-0110-00 M119



The PART NUMBER CIRCUIT 
  

Trigger circuit 

Trigger Amp; Source Select & Peak-to-Peak 

Fast Trigger Circuit 

5-Digit BCD Counter 

Sync Counter 

FT Doubler 

7-Segment Character Generator 

Vertical Amplifier 

Trigger Sub-System 

Sweep Control 

Sweep and Pick-Off 

Trigger Source Selector and Amplifier 

Horizontal Preamplifier 

4-Decade Counter and Memory 

Pulse Output Amplifier 

CRT Geometry Correction 

Display Multiplexer 

4-Bit Parallel ADC 

Trigger Generator 

Character Generator M24-N 

Character Generator M24-S 

Character Generator M24-P 

Character Generator M24-L1 

Character Generator M24-L2 

Lengend Generator M92-R 

155-0109-01 

155-0126-00 

155-0150-00 

155-0119-00 

155-0144-00 

203-0126-90 

155-0114-00 

203-0130-90 

155-0121-00 

155-0122-00 

155-0123-00 

155-0160-00 

155-0124-00 

155-0171-00 

155-0145-00 

155-0152-00 

155-0154-00 

203-0155-90 

155-0151-00 

155-0023-00 

155-0024-00 

155-0025-00 

155-0026-00 

155-0027-00 

155-0086-00 

M120 

Mi21 

M122 

M123 

Mi.24 

M126 

M127 

M130 

M131 

M132 

M133 

M136 

M138 

M150 

M151 

M152 

M154 

M155 

M159 

M160 

M161 

M162 

M163 

M164 

M165



SEE PART NUMBER CIRCUIT 
  

Legend Generator M92-Cl 
M92-C2 

Legend Generator M92-C3 

Legend Generator M92-C3 

Legend Generator M92-A 

Dual Strobe Generator 

5-Bit ECL D/A Converter 

Channel Switch and FT Doubler 

Digital Storage Vertical Control 

Digital Storage Horizontal Control 

7000 Series DVM 

Trigger Circuit 

Sync Generator 

Horizontal Output Amplifier 

Horizontal Output Amplifier 

Clamp and Sensor 

Input Amplifier 

FT Doubler 

155-0087-00 
155-0088-00 

155-0104-00 

155-0105-00 

155-0135-00 

155-0170-00 

203-0177-90 

203-0178-90 

155-0157-00 

155-0158-00 

155-0185-00 

155-0195-00 

155-0188-00 

203-0196-90 

203-0197-90 

203-0198-90 

203-0199-90 

155-0187-00 

M166 
M167 

M169 

M170 

M171 

M175 

M177 

M178 

M180 

M181 

M187 

M188 

M192 

M196 

M197 

M198 

M199 

M207



MONOLITHIC CIRCUITS 

BY PART NUMBER 

  

TITLE CIRCUIT PART NUMBER 

576 Readout System M033 155-0004-00 

576 Readout System M034 155-0005-00 

576 Readout System M035 155-0006-01 

576 Readout System M038 155-0007-00 

576 Readout System M039 155-0008-00 

Horizontal Lockout Logic MOO1 155-0009-00 

ap aiaiden and Blanking (Type 3) M004 155-0010-00 

Clock and Chop Blanking MO12 155-0011-00 

Z-Axis Logic MO15 155-0012-00 

DC Binary M022 155-0013-00 

Analog to Decimal Converter M019 155-0014-01 

Data Switch M020 155-0015-01 

Decade Counter M025 155-0017-00 

Zero Logic M026 155-0018-00 

Decimal Point and Spacing M027 155-0019-00 

Output Assembler M028 155-0020-00 

Timing Generator M029 155-0021-00 

Channel Switch M036 155-0022-00 

Character Generator M160 155-0023-00 

Character Generator M161 155-0024-00 

Character Generator M162 155-0025-00 

Character Generator M163 155-0026-00



  

  

TITLE CIRCUIT PART NUMBER 

Character Generator M164 155-0027-00 

Miller Integrator and Delay Pick-Off M018 155-0028-00 

Quad Timing Unit M047 155-0031-01 

Input Amplifier M055 155-0032-00 

Probe Power Supply M048 155-0033-00 

Dual Diode M061 155-0034-00 

fied Oeerational Amplifier M053 155-0035-00 

D/A Converter M045 155-0038-01 
155-0038-02 

Dual Output Amplifier © MO50 155-0047-00 

Trigger and Switch M052 155-0048-01 

Sweep Control M079 155-0049-01 

Vertical Preamplifier M065 155-0050-01 

Z-Axis and HV Regulator M068 155-0051-00 

Trigger and Switch M052 155-0055-00 

Sweep Control M042 155-0056-00 

2 Op Amp/2 Current Source M053 155-0057-00 

Gain Trim Amplifier — MO77 155-0059-00 

FT Doubler Amplifier M083 155-0061-00 

Power Supply Regulator M091 155-0067-02 

Input Protection and Probe Logic M094 155-0076-00 

485 Vertical Amplifier M084 155-0078-00 

Quad Operational Amplifier M105 155-0083-00 

Legend Generator M165 155-0086-00 

Legend Generator M166 155-0087 -00



  

TIATVE CIRCUIT PART NUMBER 

Legend Generator M167 155-0088-00 

Channel Switch M095 155-0091-00 

Legend Generator M169 155-0104-00 

Legend Generator M170 155-0105-00 

Trigger Switch M120 155-0109-01 

Legend Generator M119 155-0110-00 

BCD to 7-Segment Decoder M127 155-0114-00 

Quad Operational Amplifier M053 155-0116-00 

S-Digit BCD Counter M123 155-0119-00 

Trigger Sub-System M131 155-0121-00 

Sweep Control M132 155-0122-00 

Sweep and Pickoff M133 155-0123-00 

Horizontal Preamplifier M138 155-0124-00 

Trigger Amplifier M121 155-0126-00 

Legend Generator M171 155-0135-00 

Sync Stripper M124 155-0144-00 

Pulse Cutput Amplifier M151 155-0145-00 

Sweep Trigger. M159 © 155-0151-00 

CRT Geometry Correction M152 155-0152-00 

Display Multiplexer M154 155-0154-00 

Vertical Control M180 155-0157-00 

Horizontal Control M181 155-0158-00 

Trigger Amplifier and Channel Switch M136 155-0160-00 

Dual Strobe Generator M175 155-0170-00



  

  

  

TITLE CIRCUIT PART NUMBER 

4-Decade Counter and Memory M150 155-0171-00 

7000 Series DVM M187 155-0185-00 

FT Doubler M207 155-0187-00 

Sync Generator M192 155-0188-00 

Trigger Circuit M188 155-0195-00 

HF Output Amplifier MO80 203-0080-90 

Vertical Output Amplifier M089 203-0089-90 

Logic Probe Logic M096 203-0096-90 

Vertical Output Amplifier M102 203-0102-90 

FT Doubler Amplifier M126 203-0126-90 

Vertical Amplifier M130 203-0130-90 

4-Bit Flash A/D Converter M155 203-0155-90 

5-Bit D/A Converter M177 203-0177-90 

Channel Switch and FT Doubler M178 203-0178-90 

Horizontal Output Amplifier M196 203-0196-90 

Horizontal Output Amplifier M197 203-0197-90 

Clamp and Sensor M198 203-0198-90 

M199 203-0199-90 Input Amplifier



INTEGRATED CIRCUITS ENGINEERING/MANUFACTURING CONTACTS 

BY CIRCUIT NUMBER 

  

ICE CONTACT ICM CONTACT PART NUMBER CIRCUIT 

Mike Metcalf Kurt Dichmann 155-0009-00 MOO1 

Mike Metcalf Kurt Dichman 155-0010-00 M004 

Mike Metcalf Steve Stark 155-0011-00 M012 

George Wilson Steve Stark 155-0012-00 M015 

Mike Metcalf Steve Stark 155-0028-00 M018 
155-0028-01 
155-0042-02 
155-0042-03 

Mike Metcalf Dave VanCleve 155-0014-01 M019 

Mike Metcalf Dave VanCleve 155-0015-01 M020 

Mike Metcalf Kurt Dichmann 155-0013-00 M022 

Mike Metcalf Dave VanCleve 155-0017-00 M025 

Mike Metcalf Dave VanCleve 155-0018-00 M026 

Mike Metcalf Dave VanCleve 155-0019-00 M027 

Mike Metcalf Dave VanCleve 155-0004-01 M033 

Mike Metcalf Dave VanCleve 155-0005-00 M034 

Mike Metcalf Dave VanCleve 155-0006-01 M035 

Einar Traa ~~ Kurt Dichmann 155-0022-00 M036 
155-0022-01 

Mike Metcalf Dave VanCleve 155-0007-01 M038 

Mike Metcalf Dave VanCleve 155-0008-01 M039 

Mike Metcalf Steve Stark 155-0056-00 M042



ICE CONTACT 

Mike Metcalf 

Einar Traa 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Einar Traa 

Einar Traa 

Mike Metcalf 

George Wilson 

Mike Metcalf 

George Wilson 

George Wilson 

George Wilson 

Einar Traa 

Mike Metcalf 

Mike Metcalf 

Einar Traa 

Mike Metcalf 

Walt Ainsworth 

Einar Traa 

Mike Metcalf 

Mike Metcalf 

ICM CONTACT 

Dave VanCleve 

Steve Stark 

Kurt Dichmann 

Steve Stark 

Kurt Dichmann 

Kurt Dichmann 

Kurt Dichmann 

Kurt Dichmann 

Kurt Dichmann 

Dave Perkins 

Steve Stark 

Steve Stark 

Steve Stark 

Dave Perkins 

Dave Perkins 

Dave Perkins 

Steve Stark 

Kurt Dichmann 

Kurt Dichmann 

Dave Perkins 

Kurt Dichmann 

Dave Perkins 

PART NUMBER 

155-0031-01 

155-0033-00 

155-0047-00 

155-0048-00 
155-0048-01 
155-0055-00 

155-0035-00 
155-0057-00 
155-0116-00 

155-0032-00 
155-0032-01 

155-0050-01 

155-0051-00 

155-0059-00 

155-0049-02 

155-0080-90 

155-0061-00 

155-0078-10 

203-0089-90 

155-0067-02 

155-0076-00 

155-0091-00 

203-0096-90 

155-0106-00 

203-0102-90 

155-0083-00 

155-0110-00 

CIRCUIT 

M047 

M048 

P050 

M052 

M053 

M055 

M065 

M068 

M077 

M079 

M080 

M083 

M084 

M089 

M091 

M094 

M095 

M096 

M101 

M102 

M105 

M119



ICE CONTACT 

Walt Ainsworth 

Walt Ainsworth 

Walt Ainsworth 

Randy Young 

Ken Schlotzhauer 

George Wilson 

Walt Ainsworth 

Einar Traa 

Walt Ainsworth 

Mike Metcalf 

Mike Metcalf 

Walt Ainsworth 

Bob Nordstrom 

Mike Metcalf 

Ken Schlotzhauer 

Binoy Rosario 

Binoy Rosario 

Bob Nordstrom 

Carl Battjes 

Dick Hung 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

ICM CONTACT 

Dave Perkins 

Dave Perkins 

Dave VanCleve 

Dave DeGrenier 

Steve Stark 

Steve Stark 

Steve Stark 

Kurt Dichmann 

Steve Stark 

Steve Stark 

Steve Stark 

Kurt Dichmann 

Steve Stark 

Dave VanCleve 

Steve Stark 

Steve Stark 

Steve Stark 

Dave VanCleve 

Dave Perkins 

Dave VanCleve 

Dave VanCleve 

Dave VanCleve 

Dave VanCleve 

Dave VanCleve 

PART NUMBER 

155-0109-00 

155-0126-00 

203-0122-90 

155-0119-00 

155-0144-00 

203-0126-90 

155-0114-00 

203-0130-90 

155-0121-00 

155-0122-00 

155-0123-00 

155-0160-00 

155-0124-00 

155-0171-00 

155-0145-00 

155-0152-01 

155-0154-00 

203-0155-90 

155-0207-00 

155-0151-00 

155-0023-00 

155-0024-00 

155-0025-00 

155-0026-00 

CIRCUIT 

M120 

M121 

M122 

M123 

M124 

M126 

M127 

M130 

M131 

M132 

M133 

M136 

M138 

M150 

M151 

M152 

M154 

M155 

M156 

M159 

M160 

M161 

M162 

M163



ICE CONTACT 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf 

Mike Metcalf | 

Bob Nordstrom 

Bob Nordstrom 

Randy Young 

Randy Young 

Don Larson 

Don Larson 

ICM CONTACT 

Dave VanCleve 

Dave Perkins 

Dave Perkins 

Dave Perkins 

Dave Perkins 

Dave Perkins 

Dave Perkins 

Dave VanCleve 

Kurt Dichmann 

Dave DeGrenier 

Dave DeGrenier 

Dave DeGrenier 

Dave DeGrenier 

PART NUMBER 

155-0027-00 

155-0086-00 

155-0087-00 

155-0088-00 

155-0104-00 

155-0105-00 

155-0135-00 

203-0175-90 

203-0177-90 

155-0157-00 

155-0158-00 

155-0185-00 

155-0188-00 

CIRCUIT 

M164 

M165 

M166 

M167 

M169 

M170 

M171 

M175 

M177 

M180 

M181 

M187 

M192



GENERAL CIRCUITS 

  

TIE PART NUMBER CIRCUIT 

Channel Switch 155-0022-00 M036 

Quad Timing Unit 155-0031-01 M047 

Dual Output Amplifier 155-0047-00 M050 

Dual Diode 155-0034-00 M061 

Power Supply Regulator 155-0067-02 M091 

Channel Switch 155-0091-00 M095 

Normalizing Circuit 155-0106-00 M101 

Digital Storage Vertical Control 155-0157-00 M180 

Digital Storage Horizontal Control 155-0158-00 M181 

TV Sync Generator 155-0188-00 M192



OPERATIONAL AMPLIFIER CIRCUITS 
  

  

TIME PART NUMBER CIRCUIT 

Quad Operational Amplifier 155-0035-00 M053 
155-0116-00 

2 Op Amps/2 Current Sources 155-0057-00 M053 

Dual Op Amps and Channel Switch 155-0083-00 M105



MAINFRAME LOGIC CIRCUITS 
  

  

EEE PART NUMBER CIRCUIT 

Horizontal Lockout Logic 155-0009-00 M001 

Chop Divider and Blanking (Type 3) 155-0010-00 M004 

Clock and Chop Blanking 155-0011-00 Mo12 

Z-Axis Logic 155-0012-00 M015 

Horizontal Chop and Alternate Binary (Type 2) 155-0013-00 M022



KNOB READOUT SYSTEM CIRCUITS 

  
SEE PART NUMBER CIRCUIT 

Analog to Decimal Converter 155-0014-01 M019 

Data Switch 155-0015-01 M020 

Decade Counter 155-0017-00 M025 

Zero Logic 155-0018-00 M026 

Decimal Point and Spacing 155-0019-00 M027 

Output Assembler 155-0020-00 M028 

Timing Generator 155-0021-00 M029 

Legend Generator 155-0110-00 M119 

4-Decade Counter and Memory 155-0171-00 M150 

Character Generator 155-0023-00 M160 
155-0024-00 M161 
155-0025-00 M162 
155-0026-00 M163 
155-0027-00 M164 

Legend Generator 155-0086-00 M165 
155-0087-00 M166 
155-0088-00 M167 
155-0104-00 M169 
155-0105-00 M170 
155-0135-00 M171



READOUT SYSTEM CIRCUITS 
  

  

TITLE PART NUMBER CIRCUIT 

Beta Computer 155-0004-01 M033 

Beta Computer 155-0005-00 M034 

Beta Computer 155-0006-01 M034 

Readout I -155-0007-01 M038 

Readout II 155-0008-01 M039 

5-Digit BCD Counter 155-0119-00 M123 

7-Segment Character Generator 155-0114-00 M127



HORIZONTAL SYSTEM CIRCUITS 

  

Ogee PART NUMBER CIRCUIT 

Miller Integrator and Delay Pick-off 155-0028-XX M018 
155-0042-XX 

Sweep Control 155-0056-00 mo42 

Trigger and Sweep 155-0048-XX M052 
155-0055-00 

Sweep Control 155-0049-01 MO79 

Trigger 155-0109-01 M120 

Trigger Amplifier Source Select and 155-0126-00 M121, 
Peak-to-Peak Auto 

Fast Trigger 155-0150-00 M122 

Trigger Sub-System 155-0121-00 M131 

Sheep. Gonttel 155-0122-00 M132 

Sweep and Pick-Off 155-0123-00 M133 

Trigger Sollres Selector and Amplifier 155-0160-00 M136 

Horizontal Preamplifier 155-0124-00 M138 

Trigger eererater M159 155-0151-00



A/D AND D/A CIRCUITS 
  

  

TITLE. | PART NUMBER CIRCUIT 

D/A eantencer 155-0038-XX M045 

Display Reieieecen of = 203-0155-90 M155 

Dual Strobed Comparator 155-0170-00 M175 

5-Bit ECL D/A Converter 203-0177-90 M177



VERTICAL AMPLIFIER CIRCUITS 
  

  

IME PART NUMBER CIRCUIT 

“Input Amplifier 155-0032-XX MO55 

Vertical Preamplifier 155-0050-01 M065 

Gain Trim Amplifier 155-0059-00 MO77 

HE Output Amplifier 203-0080-90 M080 

FT Doubler Amplifier 155-0061-00 M083 

485 Vertical Amplifier 155-0078-10 M084 

Vertical Output Amplifier — 203-0089-90 M089 

Vertical Output Amplifier 203-0102-90 M102 

FT Doubler Amplifier 203-0126-90 M126 

203-0130-90 M130 Vertical Amplifier



TV_AND CRT CONTROL CIRCUITS 
  

  

TIT PART NUMBER CIRCUIT 

Z-Axis and HV Regulator 155-0051-00 M068 

Sync Stripper 155-0144-00 M124 

Pulse Output Amplifier 155-0145-00 M151 

CRT Geometry Correction -155-0152-00 M152 

155-0154-00 M154 Display Multiplexer



PROBE CONTROL CIRCUIT 

  
WNLE PART NUMBER CIRCUIT 

PRobe Power Supply 155-0033-00_. M048 

Input Protection and Probe Logic 155-0076-00 M094 

Logic Probe Logic 203-0096-90 M096



HORIZONTAL LOCKOUT LOGIC | 155-0009-00 MOO] 

DESCRIPTION 

The horizontal lockout logic receives inputs from the horizontal 
chop and alt. binary, "A" sweep delay control, "A" sweep gate, "B” 
sweep holdoff and "B" sweep gate. Logic is performed on these sig- 
nals to provide lockout for "A" sweep or "B" sweep and alternating 
Signals for the horizontal chop and alt. binary. 

  

PROCESS 200 2/Sa 

POWER SUPPLY. Veo #8 Volts 

PACKAGE 16 DIP 

DESIGNER . Les Larson 

INSTRUMENT USAGE 7704A A7704 
R7704 7844 
7504 7514 
7904 
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[INTEGRATED CIRCUIT ENG/M 
TEKTRONIX,INC. 

BEAVERTON OREGON U.S.A, PART NO. j55-0009-00 
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CHOP DIVIDER AND BLANKING 

DESCRIPTION 
  

155-0010-00 M004 

The chop divider receives a clock signal from the chop decoder and 
blanking circuit and counts it down by two for the vertical switch, 
and by four for the plug-in chop. It also provides a horizontal chop 
blanking pulse if the horizontal mode switch is CHOP. 

PROCESS 

POWER SUPPLY. 

PACKAGE 

DESIGNER . 

INSTRUMENT USAGE 

200 2/Sq 

V +5 Volts 
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10 Lead TO-5 

Les Larson 
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7504 
7514 
7904  



  

  

HORIZONTAL 
CHOP MODE 

a 
Vec 

+5V 

  

    
          
  

    

  

  

  

  

      

        

  

  

  

      
          

  

  

    

  

    
      

  

  

      
      
  

$R5 
rey F2k 

R3 
4k HORIZONTAL 

Qs CHOP BLANKING 
RQ OUT 

OQ 200 tre 
CLOCK IN [id} WW 3 3s 

SRI Re Q4 . 
< 

oo 

Qe +5V 
bez DELAY 
24k 

Q7 & 

+5V 

Ree 
3585 

R23 
600 

Q22 

Re4 
560 

+5V 

a Q26 

a] SWIKCHIN S 
2Ric 18} CHOP SIGNAL 
sik >~R20 R26e6 OUT 

> 3k Ik 
Qes 

Res 
Ik 

Q20 

2Re7 39 gR29 2R30 
S1.5k $l.ek > Ik 

Q21y 1 

Q27 ow, 9] DELAY >; oO Bee {s] 
Ike 

+5V 

th Q42 
MAIN FRAME 

-—— CHOP SIGNAL 
R42 OUT 

WA 
ke 

R3 Q4l 

200 R44) 
2k 

R38 $Rd0 $R 
215k = $1.ék sit 

Q38 vve Ae {2] DELAY 
ike 

SUBSTRATE 

GND 

ENGR | pu. gue. |9-9-75) PROCESS | 200n/a 
DWN BY] J. Langley 9-2-75] PACKAGE | IO LEAD TO-5 

CHK BY[D guid Lbn AlnfiO-23-75] DIE SIZE | 45mil X 40mil 
nD 

TYPE | MONOLITHIC CHOP DIVIDER & BLANKING | yong 

INTEGRATED CIRCUIT ENG/ CTYPE ») 
TEKTRONIX, INC. - - REAVER teen usa, | PART NO. !85-0010-00   

  
     



CLOCK AND CHOP BLANKING 155-0011-00 MO12 

DESCRIPTION 

This Integrated Circuit generates the 2 MHz chop clock signal for 

triggering the chop counter (M004) as well as the chop blanking 

waveform. The blanking waveform can be delayed in time and varied 

in width over a certain range to accommodate different delay lines. 

It also has fine logical inputs which are the plug-in and mainframe 

modes that are used to decide if chop blanking should be used at a 

certain time. 

  

PROCESS . . . 2. oe we ew ee ee) 6-200 -2/Sq 

POWER SUPPLY. . . . . . . « ss « + Vee +5 Volts 

PACKAGE . . . 2 ee ew ee ee ee «16 DIP 

DESIGNER. . . . . 6 © «© © « « ee . Les Larson 
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7 AXIS LOGIC 155-0012-00 M015 

DESCRIPTION 

This Integrated Circuit is a signal conditioner for the main Z Axis 
Amplifier. It is under control of the horizontal switch drive, "A" 
gate, "B" gate, delay control, "A" intensity control] and "B" inten- 
sity control. With these signals, it properly selects, at one out- 
put, either "A" intensity, or "A" intensified by "B" for delaying 
modes. | 

  

Additional functions are chop blanking for vertical and horizontal, 
external and plug-in Z axis input, and fast limiting of the composite 
Signal. The signals are further limited at slow sweep speeds to pre- 
vent burning of the CRT. 
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MILLER INTEGRATOR AND DELAY PICK OFF 

DECRIPTION 
  

155-0028-00 
155-0028-01 
155-0042-02 M0186 
155-0042-03 

The M018 is a gated Miller Integrator with a delay pick-off com- 

parator. Maximum slew rate is 10 V/uS. RTL logic input controls 

the Miller run'up and the delayed gate output. 

PROCESS 

POWER SUPPLY. 

PACKAGE 

DESIGNER . 

INSTRUMENT USAGE   

  

  

  

200 2/Sq, P- 

Ver +15 Volts, lee -11 mA 

10 Lead TO5 

Joe Burger 

155-0028-00 155-0028-01 

1480 =1481 432 
1482 #81485 | 434 
26G1 2662 
2663 = /Li2 
7L13. 5814 
7$14 

155-0042-02 155-0042-03 

1401A 7B53 = 314K 
5S14N 5B10N 5B12N 
7L12 5B40 = 5 B42 
7L13 5B42G 55831 
7$14 5B53 = RGSO1 

5B10 = 5B12 
5B53A



 
 

 
 

R
E
 A
 

TTT 
*wWwre 

7
6
 

t 

00-8200-SSI 
‘ON 

Level] 
YS 
O
O
O
O
 
ae 

 
 

S
O
O
 

q
a
o
M
d
i
d
 
A
V
I
a
0
 

S
A
W
/
O
N
D
 

LINDUID 
G
S
L
V
Y
O
S
I
N
I
 

? 
Y
O
L
V
O
O
S
L
N
I
 

H
S
T
T
I
K
W
 

D
I
K
 
L
I
N
O
N
O
W
 

A
d
A
L
 

 
 

 
 

m
o
s
 
X
m
o
g
}
 

szis 
sige 

7-€l-L 
C
P
r
e
g
 
O
P
U
B
T
 

GS 
y
u
 

 
 

S-OL 
V
3
 

Ol] 
BOvHOve| 

92-1-y] 
| 

hajbue-¢ 
LAG 

NMG 
 
 

“4d 
%/~ 002 

|Ssad0Hna}9-01-2} 
L
O
W
 
W
W
 
| 

sons   
  

  
  

  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
  

 
 

  
  

 
 

  

 
 

 
 

 
 

 
 

 
 

 
 

  
 
 

  
   
 

 
 

 
 

  
 
 

 
 

 
 

    
 
 

  
 
 

  
 
 

  
 
 

  AL‘9- 

. 
HSI 

a
a
 

B
l
y
 

, 
"OA-LON 

SV 
1d30xK3 

“aes 
(Sn“9'0 

X 
Si“ 

pO) 
*! 

S
o
v
 
S
H
S
L
L
I
W
S
 

‘2 
} 

"HOLSISSY 
W
S
Q
N
N
-
S
S
O
H
D
 

SS.LWOIGN! 
-CoF 

‘1 
:BLON 

LIGIHN) 
L
N
A
L
N
O
 

B20 
A 

S] 
“Bive 

aaAvi3sd 

LNALNO 
[> 

Ped 
ozs 

ALv9 
asAv7130 

kL 
e2us 

320 
HE 

$ 
He 

4eus 
eeu 

e 

2° 
AL‘O+ 

L
O
N
I
 

eg 
c 

£20 
3ONaYvas3u 

—
—
 

vale 
o4 

DIO - 
BOvVLION 

a
 

“ 
34V9 

a3AWv130 

cof 
ne 

0€d 
° 

C
 

»
*
 

QO 
N
O
I
W
S
N
a
d
W
o
D
 

[e} 
49 

A
L
‘
9
-
 

A
L
*
9
-
 

v
o
 

r 
Mig 

al 
AION 

[ 
{010 

meg 
fe 

6D 
HOIVYO 

3LNI 
a
a
 

. 

MOlg 
S
H
O
 

9a 
69-410) 

o 
Olas 

6
y
 

AQ+ 
A
L
I
S
 

NAD+ 
Se 

sin 
|, 

I
o
 

M
e
e
 

{
.
 

L
O
N
I
 

22 
620 

[4] 
3Lv9 

daamMs 

HH 
vid 2

2
 

cio 
AL:2 

~ 
402 
62uy 

B
i
v
y
i
s
a
n
s
 

(v“i)) 
12013 

AL‘Q- 
° 

[ol] 
_aotinos 

| 
g 

w
D
 

A
N
d
i
N
o
O
 

[FE 
ele 

nor 
AD+ 

Ssteo¥ 
4
N
3
u
 

BBA 

210 
€ 

2A 
veo 

o
e
 

F
e
o
 

A
L
‘
O
+
 

@ 
: 

23,4, 
2
0
 

iD 
, 

p
e
n
s
 

M
o
b
 

M
v
p
?
 

23) 
<a 

{Z] 
AG'GI+/A01+ 

eld 
2
"
 

S
u
r
 

: 
Ida 

2
A
 

DOA 
35, 

   
 

  
  
 



ANALOG TO DECIMAL CONVERTER — 155-0014-01 MO19D 

DESCRIPTION 
The M019 converts differential analog input voltage to one of ten 
output indications, with a transition spacing of 500 mV + 2% and 
a transition zone of less than 5 mV. The outputs may be wired as 
current steering, in which case one of the circuit terminals 
accepts the current input, or in the form of saturated transistors. 
Ratings of the output circuits are 15V and 25 mA. 
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DATA SWITCH 155-0015-01 MO20F 

DESCRIPTION 

A current-steering switching circuit designed specifically for the 

know-readout system. 

Accepts nine inputs at currents in the range @ mA - 1 mA and selects 

one under the control of a BCD code. The output is from an NPN col- 

lector. The inputs are virtual grounds within + 100 mV of ground 

potential for input range of + 1 mA. 
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HORIZONTAL CHOP AND ALT. BINARY (TYPE 2) 

DESCRIPTION 
  

155-0013-01 M022 

This circuit receives horizontal mode switch information, alternating 
Signals, and chopping signals (.5 MHz), and produces an output to the 
horizontal switch as to which sweep should be received. This same 
output is used in the horizontal lockout logic and in both vertical 
alt. binaries. 
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DECADE COUNTER 155-0017-00 M025 

DESCRIPTION 

The M025 is a decade counter having power-handling output capabi- 

lities, and all ten outputs brought out to pins. It features an 

auxiliary count output pin, a reset input and versatile operating 

modes. Count input rates up to 5 MHz are acceptable. 
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ZERO LOGIC 

DESCRIPTION 
  

155-0018-00 M026 

The M026 is a special-purpose circuit for use in the new generation 
knob-readout system. It comprises an input logic section, four mem- 
ory cells, an output logic section and a binary-to-ternary conver- 
sion stage. 
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5403 7313 
5440 | 7613 
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7844 7603G 
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P7001  



 
 

C
0
O
-
G
I
O
C
-
S
S
I
"
O
N
 

L
a
w
 

 
 

S
2
0
O
W
N
 

2
9
0
7
1
 

O
A
A
Z
 

yW'S'N 
*
N
O
D
S
A
O
 
‘
N
O
L
A
a
A
V
A
a
 

“INI 
S
X
I
N
O
S
L
I
S
L
 

D
A
W
/
O
N
A
 

LINDAID 
daLvaDSLNI 

 
 

D
I
H
L
I
N
O
N
O
W
 

a
d
A
L
 

 
 

jmGgEeE 
X
I
W
M
O
P
|
 

AZIS 
ald 

|
?
L
0
r
&
 
[
T
O
R
 
O
D
U
R
D
 
8
H
 

 
 

diq 
9
 

B
O
V
 
W
I
N
G
 

| 9
l
-
v
e
-
2
 

A
S
O
N
3
A
1
N
0
d
 

‘S 
J
A
S
N
A
 

 
 

p
/
w
 

O00¢   
  

  
S$S300ud | 

9z--< 
o
p
p
 

/ 
A
O
N
D
   

  
 
 

  

m 
OO 

xX 
vo 
=
e
 

M
O
L
S
I
G
A
A
 

W
E
A
N
N
S
S
O
A
D
 

S
A
L
W
I
I
A
N
I
 
+
}
 

2
 

O/%e 
a
M
W
A
 

A
W
N
I
W
O
N
 

AOLSISSY 
HINid 

SBLVDIGN! 
O 

‘I 
“
S
A
L
O
N
 

o¢ 
ica 

‘ & Agwde 

L
O
N
S
B
W
I
L
 

S   

S 

A
L
O
N
1
S
S
W
I
L
 

UI   

9 

L
O
I
S
A
W
I
L
 

€   

3 

L
O
 
I
s
a
t
 

P|   
 
 

 
 

 
 

  

 
 

  

 
 

  
 
 

  

 
 

o
y
 

O
S
d
 

(2a 

A
G
V
O
+
 

4s 
$ 

 
 

AGS 
+ 

o
2
a
 A
G
+
 

Zz 
Wi 

 
 

      
  

  
  

  

 
 

fe 
 
 

  
 
 

ovate 

A
G
+
 

t 
S
A
d
 
L
A
O
 

6
1
0
 

a
w
 
A
L
 

MP 
ola A

S
 

+
 

BiWaLSsans 
AGE 

a
 

a
 

aNc> 
DOA 

  
  

  
 
 

 
 

L
A
N
!
 

s
B
O
a
A
L
S
 

A
N
d
N
I
 

L
D
3
7
3
S
:
 

—
_
{
o
1
]
 

A
N
N
I
 

LAlksS 

S
L
I
N
N
S
N
S
 

 
 

a 

  
Man! 

—
f
i
i
]
 

o
u
s
z
+
 

tains 
S
L
I
N
A
S
N
S
 

 
 

  
Pe ae 

—
—
{
2
i
]
 

I
n
d
 Ni 

OwsazZ 
ANO 

—
f
r
'
]
 

A
N
d
N
!
 

A
J
L
I
L
N
3
O
!
 

3aoW 
a
L
 

 
 

 



DECIMAL POINT AND SPACING | 155-0019-00 M027 

DESCRIPTION 

The M027 is used to produce a positioning signal (10 level stair- 

case) for the new generation readout system, and also to position 

the decimal point. This integrated circuit consists of a decade 
counter, digital-to-analog converter, and input logic. 
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OUTPUT ASSEMBLER 

DESCRIPTTION 
  

155-0020-00 M028 — 

This integrated circuit produces a display format signal (X- and 
Y- waveforms) from binary and analog input signals. The M026 is 
part of the new generation readout system. 
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POWER SUPPLY. 
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TIMING GENERATOR 

DESCRIPTION 
  

155-0021-00 MO29C 

This integrated circuit generates a timing clock, a shaped negative 
pulse for the M025 (155-0017-00), a scanning ramp for the M024, and 
X-Y on-off and intensity controls for the Z axis. 
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155-0004-01 
155-0005-00 

| | | 155-0006-01 
READOUT SYSTEM , ~ 155-0007-01 

155-0008-01 

DESCRIPTION 

The 576 Readout System is comprised of four fiberoptic readout 
modules. Three of these modules are each driven by a M38 and 
M39 (155-0007-01 and 155-0008-01). The fourth module displays 
the ratio of vertical current/division to base step/division. 
This Beta/division readout is driven the M33, M34, and M35 
(155-0004-01, 155-0005-00, and 155-0006-00). The integrated 
circuits are programmed from switch closures or external in- 
puts and perform the required logic function to drive the lamps 
in the readout. 
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| 155-0022-00 
CHANNEL SWITCH 155-0022_0]  M036E 

DESCRIPTION 

This Integrated Circuit selects one or mixes two input analog sig- 

nals in response to a digital input. In its simple application, it 

is double-pole, double-throw selector of one of two balance input 

Signals. Its more sophisticated role is in providing signal steer- 

ing in dual-trace vertical and horizontal amplifiers. 

  

It is designed for two balanced input signals of 25 mV/division per 

side into 50 Q per side (0.5 mA/division). The 50 2 terminations 

to ground are external to the package. A current gain of "1" is in- 

tended. The gain setting resistors are external to the package. 

Total dynamic range is + 15 divisions (+ 7.5 mA). 

The switch output is at or slightly above a +5 volt DC level. It is 

a current output into a resistance of 50 2 per side. Side-to-side 

diodes are included inside the circuit for limiting the differential 

voltage swing of the output. The risetime of the switch is approxi- 

mately 1 ns. 

The CH1-CH2 input selects one or the other channel, and permits high 

speed switching between the two inputs for "CHOPPED" or "ALTERNATE" 

operation at frequencies up to 1 MHz or greater. The OFF Input turns 

both inputs "off". The ADD input turns both inputs "on". The common 

mode current output of the signal channel is maintained and constant 

for the various modes.
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CHANNEL SWITCH 

CHARACTERISTICS 
  

Low Frequency oa. 
Output Impedance . 
Output Current Swing . 
Input Capacitance Each Side. 
Output Capacitance Each Side 
Switching Time. . ole 
Signal Risetime: Rs = 100 R = 82 Ri < 
Differential DC Offset = 100 Re Modes. 
Gain Difference Between Modes: ‘1 = ] 
Output Current Swing. . 

Low Frequency Opposite Channel ‘Isolation 
100 MHz Opposite Channel Isolation 

< 50. 

155-0022-00 
155-0022-01 

MO36E 

4 Minimum 
100 K2 Nominal 

pF Nominal 
pF Nominal 

20 ns Maximum 
1.0 ns Maximum 
20 mV Maximum 

0.9 
>10 
+ 7.5 mA Maximum 
2.3 
5.2 

. 0.5% Maximum, < 

. .750:1 Minimum, F < 10 kc 
100:1 Nominal 

(continued) 

+ 2.5 mA 

Other characteristics are described in the listing of the terminals. 

PROCESS 

POWER SUPPLY. 

PACKAGE 

DESIGNER . 

INSTRUMENT USAGE 

50/450 

+5 Volts, Ground 

16 DIP 

Gene Andrews 

7603K - 
7603N11S 
147 
7603 
4503 
144] 
5403 
/D12 
7D11 
7514 
7704A 
7623A 
7A18 
A7704 

7603H 
R7603 
148 
7613 
335K 
7704A 
7903 
7844 
9440 
R7704 
9443 
149 
7904 
7012 

7603G 
1430 
7313 
5A38 
1461 
7912 
7403 
9441 
7504 
P7001 
7A18 
9443 
7633  



  
 



SWEEP CONTROL ~ 155-0056-00 MO042E 

DESCRIPTION 

This single package control system is intended for use in conjunc- 

tion with the Miller Integrator and Delay Pickoff (M018). Logic 
inputs are RIL. | 

  

Functions 

Trigger slope selection and pulse forming. 
Sawtooth start/stop. 
Holdoff and single-sweep lockout. 
Bright baseline generation. 

  Triggering 

Minimum Input (<10 MHz). . . . . . . ©. | + O.2 mA Peak-to-Peak 

Maximum Usable Frequency . . . . . « « © © 40 MHz | 
Triggering Delay. . . . 2. -© «© © «© © «© « 930 nS 

The maximum usable frequency may be increased by connecting the ex- 
T.D trigger processing. 

PROCESS . 2... eee ew ee ee 200 2/8 

POWER SUPPLY. . 2 2 2. . es «Veg #5 Volts 

PACKAGE . . . we ee ee ee ee 16 DIP 

DESIGNER . . . << . .« « «© «© « © © + Val Garuts 

INSTRUMENT USAGE . . . . . 2 ee ee 2661 2662 
2663 314K 
4701 5B10N 
5B12N  5S14N 
7L5 7L12 
71.13 7814 
RG@501
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| 155-0038-01 D/A CONVERTER 1e5-0038.02  M45D 

DESCRIPTION 

The M045 is a 5-bit precision current source digital to analog con- 
verter. The current ratios are set by external resistors. The range 
of the MSB is 5 mA to 30 mA. Two packages may be used together for a 
10-bit D/A with + 1/2 LSB accuracy. 

The output is designed to sum into @ volts. The logic inputs are T 
level compatible with a low state being true. 

  

a 

PROCESS . ww ew ee ee ee 200 2/80 

POWER SUPPLY. . . . . . . . ee » Veg #5V, Veg -8V to -15V 

PACKAGE . . . . ww eee ee 6 Pi DIP 

DESIGNER. . . . . ww ee eee Mi Ke Metcalf 

INSTRUMENT USAGE . . . . . eee P7001950C 
: 7014. ~—S—- P77019530 

7M13 P7001 
7$12 1461 
S6 
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QUAD TIMING UNIT 155-0031-01 M047 

DESCRIPTION 

This Integrated Circuit generates four separate and independent tim- 

ing intervals. The input is RTL, with current limiting required. 

During the timing interval, the output is at 5 volts through 5 Kf. 

During the off period, the output will sink 5 mA below 0.4 volts. 

The resistor should supply no more than 750 pA. Allow 5 uA for the 
operation of the circuit. For narrow input pulses (less than 0.5 ms 
per uF of capacitance), the timing ramp will occur from 1 volt to 3.6 
volts. Wider input pulses will change the ramp to 9 volts to 3.6 volts. 

  

The circuit is a pulse stretcher in operation. The output will remain 
positive for a time set by the width of the input pulse plus a timing 
interval set by an RC. 

PROCESS . 2. 2 7 ww ee ee eee 200 2/8q 

POWER SUPPLY. . . . «© «© - « + + = + Voge #5 Volts 

PACKAGE . . 2. 1 ww ee we ee «16 =I 

DESIGNER. . . . . » «2 «© « « « « Mike Nash 

INSTRUMENT USAGE . . . . . . . . +. +. None
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ENGR | UH. flu tone 12-10-76 PROCESS 200“A/o 
  

DWN BY] J. Langley 4-19-76 PACK AGE IG PIN DIP 
  

CHK BY| aud Ven Clout | 3-22-77   DIE SIZE   50miI X 50mil 
  

TYPE MONOLITHIC     QUAD TIMING UNIT M047 
  INTEGRATED CIRCUIT ENG/MF 

TEKTRONIX, INC.     BEAVERTON? OREGON,U.S.A. 
PART NO. |155-003!/-01 
  

  

 



PROBE POWER SUPPLY 155-0033-00 M48 

DESCRIPTION 

This circuit provides +7 volts and -10 volts from + 12 volts to 
+ 15 volts input voltages with an output impedance of less than 
10 2 and temperature coefficient of Jess than two millivolts per 
centigrade. The supplies can deliver upwards from 100 mW, depend- 
ing on heatsinking and ambient temperature requirements. 

  

The circuit also provides constant current sources of: 

+2 mA at Ve < +10 Volts and -2 mA at V, < -10 Volts 

PROCESS . . . ew eee ee ee) 200 2/8 

POWER SUPPLY. . . . . © « «© © © © « Yee +15V, Veg -15V 

PACKAGE . . ww ee ee ee ee OHS 

DESIGNER. . ... . oe ew ew wl ee 6Glenn Bateman 

INSTRUMENT USAGE . . . . . . « «© «~~ « 010-0227-00 
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INTEGRATED CIRCUIT ENG/MFG 
  

TEKTRONIXgINC. 
BEAVERTON, OREGON, U.S.A, PART NO. 155-0033-00   

     



DUAL OUTPUT AMPLIFIER 155-0047-00 §§PO50B 

DESCRIPTION 

Two variable gain amplifiers on a single chip. The input is a single- 
ended voltage and the output a differential current. Intended to be 
used as mini-scope output amplifiers. 

  

  

Characteristics 

Gain (Current Output. . . . . . Adjustable From 0.5 to 5 mA/Volt 
Bandwidth. . . . . . . . +. +. Determined by Load and Source 

oe Impedances 
Input Impedance. . . . . 2. © «© 20 KQ 

PROCESS . . . . ee hele 2000 2/8 

POWER SUPPLY. . Sort tt Vee +6 Volts, Ver -6 Volts 

PACKAGE . . . . 2. « © « »« «© 16 DIP 

DESIGNER. . . . «© «. © « «.  « David Allen 

INTRUMENT USAGE. . . . . .. . 21212 
212 
214
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TRIGGER AND SWEEP 

DESCRIPTION 
  

155-0048-01 MO52F 
155-0055-00 

This Integrated Circuit includes all functions for Trigger and Sweep. 

Trigger 

Input 
Level 
Frequency . 

sweep 

Ramp Output 

Maximum dV/dT. 
Timing Resistor Voltage 
Holdoff. . ee 
Automatic Free-Run . 
Unblank Output 

PROCESS. 

POWER SUPPLY . 

PACKAGE . 

DESIGNER 

INSTRUMENT USAGE. 

FET Input: 50 mV to 1 Volt Peak-to-Peak 
Single Control for Level and +Slope or -Slope 
DC to 5 MHz. 

-Slope From +2 Volts to -2 Volts, 
External Adjustment + 0.5 Volts 
1 V/uSec 
+2.5 Volts + 0.5 Volts 
External "C", Internal 0.25 mA Timing "I" 
External RC 
+2 Volts During Sweep 

P- 200 2/Sq 

+ 5 Volts to + 10 Volts at 8 mA 

155-0048-01 (16 Minipac), 155-0055-00 (16 DIP) 

Dave Allen 

211 9B12N 603950H 
212, OB13N 604950H 
213 9B13NH 605950H 
214 oL4N 9C501  
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QUAD OPERATIONAL AMPLIFIER se rie09 M0538 

DESCRIPTION | 

Four operational amplifiers on a chip with the following specifications: 

Maximum Power Dissipation . . . . 500 mW at 25°C 
Derate 5 mW/°C to 125° C 

— Power Supplies . +5 to+ 15 V 
Open Loop Gain . > 1500 
Gain Bandwidth . > 80 MHz 
Input Offset < 5 mV 
Output Swing... - 0.7 w.r.t. Input Level To +V,, -1.5V 
Maximum Output Current 20 mA (L Limited By Package DisstHation) 

The amplifier is stable in all modes without external compensation 
if C, < 10 pF. 

PROCESS . . 2. 2 ee ee ew ew ee) 200 2/89 

POWER SUPPLY. 

PACKAGE . . . . . . « « « « «© « «© 155-0035-00 (16 DIP Plastic) 
155-0116-00 (16 DIP Ceramic) 

DESIGNER. . . 2. . ee eh etité<( tC‘ Mi KK: Metta f 

INSTRUMENT USAGE . . . . . . . . ©) ~~) «3210 7L5 4010 
7112 4011 7L13— 
4012 7$12 4013 
/T11 4602 56 
613 P7001 653 
1461
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TWO OP-AMPS/TWO CURRENT SOURCES 155-0057-00 M053B 

DESCRIPTION 

This is a variation of the Quad-Op-Amp chip (155-0035-00/155-0116-00) 
connection is such a fashion that Amplifiers "A" and "B" are operative 

as amplifiers, while "C" and "D" pin-outs are arranged in such a fash- 

ion as to become a constant current source rather than operating as 
amplifiers. The magnitude of constant current available is approxima- 

  

tely four times the bias current as measured at Pin I] when the output 
is taken from Pins 8; 9, 10, 12, 13, and 14 all connected together. 

PROCESS . . . 2. 2. 2. «© © see 200 2/Sq 

POWER SUPPLY. ©. . . 2 © e © «© «© + © Vegi t5 to +15 

a Vee: -5 to -15 

PACKAGE . . . . . . se Minipac 

DESIGNER. . . . «© «. « «© «© © « ~~ Dave Alten 

INSTRUMENT USAGE . . . . . . . . . . @i1i 
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PROCESS 
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| 155-0032-00 INPUT AMPLIFIER | 155-0032.01 MSD 

DESCRIPTION 

This circuit is a single channel amplifier designed for the dual 
channel 7A12. Pins #1, #2, #15, and #16 are connected to external 
current sources to provide gain changes. The differential input is 
connected to Pins #3 and #14. Current at Pin #10 controls the ratio 
of the current from Pin #6 to Pins #8 and #9 for output position. 
Current at Pin #12 controls Pin #5 currents to provide current gain 
continously variable between +1 and -l. 

  

PROCESS . . . . 2. 2 ee eel ee eS 80/450 

POWER SUPPLY. . . . . . 2. 2© «© «© « © *+15V, +9V, GND -15V 

PACKAGE . . . 2. . © © © « «© « « « 16 Pin DIP 

DESIGNER . . . . 2. 2. © © « « « + « ROY Hayes 

INSTRUMENT USAGE . . . . 2. «© «© « « «© 1478 671 
465 1460 
475 670 
464 466 
1440 355 

Some 475 Mods



  

    

SIGNAL 
VEE OUTPUT 

  

    

  

  
  

SIGNAL 
OUTPUT Vec 

[3] i 

—$15V 

POSITION 
CONTROL [lO 

POSITION 
CURRENT 

    

    
  

  

  +9v [i3}   
  NorRm/Inv [lef 

  

      
  

DC OFFSET 
  

  
     

  

EMITTER CURRENT SOURCES 

4 +2evVv 

[3] Dc OFFSET 

  7-1~76] PROCESS | 50-450 

  [OWN BY| J. Langley 6-29-76] PACKAGE Io PIN DIP 

  CHK BY ’ Bor   7-13-764DIE SIZE |[GOmil X 40 mil 

  TYPE |; MONOLITHIC   INPUT AMPLIFIER 
  INTEGRATED CIRCUIT ENG/MEG   TEK TRONIK, INC. 

  
M055 

  PART NO. I55-90032-00   |GEAVER TON, OREGONDU.S.A.   
 



DUAL DIODE 

DESCRIPTION 
  

Diode Pair - matched for Ver 
temperature. | 

155-0034-00 M061 

and specific thermal tracking with 

NOTE: Foot of "T" stamped on side of case is the cathode. 

PROCESS 

POWER SUPPLY. 

PACKAGE 

DESIGNER . 

INSTRUMENT USAGE 

200 2/Sq 

Micro T 

Carlos Medina 

010-0227-00 

 



  

  

    

  

  

ENGR: CL MAUNA 9-25-75 PROCESS 200 n/o 
  

DWN BY J. Langley 2-12-75 PACKAGE MICRO T 
  

CHK BY   DIE SIZE   GO mil XxX 5SOmil 
  

TYPE   MONOLITHIC   

INTEGRATED CIRCUIT ENG/MFG 
TEKTRONIX, INC. 

BEAVERTON, OREGON, U.S.A. 

DUAL DIODE Toe 
    

  

PART NO. 155-0034-00 

  
   



VERTICAL PREAMPLIFIER 155-0050-01 M065 

DESCRIPTION 

The M065 is a Vertical Preamplifier for the 432 and 434 Portable 

scopes. This circuit has provisions for gain-switching and gain 

adjustment. In addition, basic sensitivity is set by an externa | 

resistor. | | 

  

PROCESS . 2. 2. we ew eee wee 200 2/5Sq 

POWER SUPPLY. . . . . . «© e© «© « «© © *15V, GND, -10V 

PACKAGE . . 2. 2. 2 6 ee ee es 20 Pin DIP 

DESIGNER. . . . . © «© « « « + « ~ Bert Tenkate 

INSTRUMENT USAGE . . . . . . «© ~ « © SI1A4K 
. 432 

434
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423 Z-AXIS AND HV REGULATOR 7 155-0051-00 M68 

DESCRIPTION 

This integrated circuit comprises two separate circuits, a HV Regu- 
lator Amplifer and the Z-Axis Amplifier. 

The HV Regulator is a high gain non-inverting amplifier using a 
triple Darlington input for low bias current. A reference supply, 
also using a triple Darlington, establishes a differential input 
voltage. | 

The Z-Axis Amplifier is used in a feed-back mode with external cir- 
cuitry. The current into the summing node is determined by three 
current inputs at -5 volts. This current is switched through hot 
carrier diodes by the unblanking current input. 

  

PROCESS . . wo. 2 ww we ee. . 200 S-cm With Schottky 

POWER SUPPLY... 1 1 1 1 ee ee Vee H15V, | Veg ~15V 

PACKAGE . . . . ww ee ee 20 DEP 

DESIGNER. . . 2. .heheOUeeStSS:S:CS&rFrainikk:s Church] 

INSTRUMENT USAGE . . . . . hee C482 
| 434  
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GAIN TRIM AMPLIFIER 155-0059-00 MO/7/A 

DESCRIPTION 

The MO77A is a f— Doubler with Nichrome emitter resistors, emitter 
Emitter peaking with MOS capacitors, grounded base output transis- 
tors connected similar to a multiplier for gain trim. | 

  

PROCESS . . . . . ee eOeteteti< té«SSRTT 

POWER SUPPLY. 

PACKAGE . . . . . . «ss « « « 12 Lead Small TO-8 

DESIGNER. . . . . « « « © «© © » Thor Hallen 

INSTRUMENT USAGE . . . . . . . © © 7904 
7844 
7903 
7912



  

  

DIFFERENTIAL ouTpUT DIFFERENTIAL 
OUTPUT BIAS, OUTPUT 

       
    

INPUT + {a3 04 Mp 08 06 Ts) = INPUT 

  
EMITTER Net EMITTER 
CURRENT CURRENT 
SOURCE SOURCE 

NOTE: 

l SUBSTRATE WIRE BONDED 
TO CASE. 

  

ENGR | Ay [ra |7-1-76]PROCESS | SHF I 
      

  

_ [own oe Langley e-30-76| PACKAGE [!2,LEA2 SMate 

lade 0 Dh)OIE SIZE [45 mil X 40mi) 

  

  

   
  

  

! TEKTRON INC. Mine ik e ‘ = agAvERTON, MERON, U.S. “lparT NO. 15B-0059-00     
       

  

 



SWEEP CONTROL 155-0049-02 M0/9G 

DESCRIPTION 

This Integrated Circuit contains bright baseline auto circuit, single 
sweep circuit, and holdoff circuit with terminals for S.S Reset Ready 
light, triggered light, auto timing, H.O. timing, and two pins for new 
general logic (ie, lockout and main frame delay mode control). | 

  

PROCESS . 2... ew ee eee ee eS 200 2/Sq 

POWER SUPPLY. . . . . . se eee Vee +5V, Ver -5V 

PACKAGE . . . . we ee ee ee 20 DIP 

DESIGNER. . . wee ee ett et etst< et*téiST's«~DeVey 

INSTRUMENT USAGE . . . . . . . 6 «© © J4B92 485 
335K 464 
465 466 
475 /B80 
485 5B31 
5B40 5B52 
5B42G 5B44 
7B85 7B53 
4851 4852 
SC502 7B502 

Some 475 Mods 
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HF OUTPUT AMPLIFIER 203-0080-90 M80C 

DESCRIPTION 

The MO80 is fabricated by the SHF II process, and has two MOS cap- 

acitors across the Nichrome resistors. It is capable of delivering 

200 mA to the output. Th M80C is used in the 155-0064-01 (HO74A) 

and the 155-0065-00 (HO74) hybrids. 

  

PROCESS . . . . eee ee eee OTT 

POWER SUPPLY. 

PACKAGE . . . 2. « « «ee ee ee) «12 Pin TO-8 

DESIGNER. . . . . © « © «© « © «© « Thor Hallen 

INSTRUMENT USAGE . . . . . «© «© © © «© 485 7844 
4851 7903 
4852 7904 
7912



  

  

  

  

    
OO 
EMITTER 
CURRENT 
SOURCE 

BIAS 

  

  

        
if] ff} 
ay 
EMITTER 
CURRENT 
SOURCE 

  

ENGR | £) Jr-aw 
  

7-3-4JPROCESS| SHF X 
  

   
DWN BY J. Langley 

ICHK BY chBee    OZ Borer J=14-7b [OIE Size | 30rmil X 40mil 

7-6-76|PACKAGE |/£, E40, | SA0E 

  

  

    

    

iITYPE 

  

    

TE K TROWIX, ING. 
AVERTON, OREGON, U.S. 

[MONOLITHIC 
poerenrn CRCUIT ENG PAPEL 

  HE OUTPUT AMPLIFIER |MOB0C 
    al PART NO. 203-0080-90 

 



FT DOUBLER AMPLIFIER a 155-0061-00 M083 

DESCRIPTION   

f. Doubler Amplifier designed for the /904 channel switch and built 
with the SHF II process. Equal size output transistors allow it to 
be used for variable and invert operations. Output transistors are 
designed for linear operation to 75 mA. 

PROCESS . . we ee ee ee ee SHE TT 

POWER SUPPLY. 

PACKAGE . . . we. we el +5 + + 16 DIP 

DESIGNER . . 2. ww ee ll 7 Hans Springer 

INSTRUMENT USAGE . . . . . . « « « « 7B92A 
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485 VERTICAL AMPLIFIER 155-0078-10 M84 

DESCRIPTION 

A differential amplifier designed: for the 485 Vertical. The cas- 

code outputs can provide gain adjust or invert functions by using 

the proper control voltage. All transistors have been designed 

to carry a maximum of 90 mA while maintaining their fl. 

  

PROCESS . . . 2 eee we eee SHE TI 

POWER SUPPLY. 

PACKAGE . . . . . ee ee ee) Minipac 

DESIGNER. . . . . . . « « « « « John Addis 

INSTRUMENT USAGE . . . . . . . . . 4756 475H 475K 
485 4351 4852 
7A24 7A26 7A26H — 
7A16 7A16A 7844 
7903 7904 475 
7912 7834 7A26G 
7A26K P6502 AM503 

067-0587-01



  

  

OUTPUTS 
apnea 

~ / 

(e] Fa
l 

| 
Poa 

| 

{a
 

      
—Ker___ at 
  

  
  

  

    
     

+ CONTROL 

TO 
CURRENT 
SOURCE 

- CONTROL 

INPUT INPUT 

R? 
31.5 

SUBSTRATE 

10} eS 
TO CURRENT 
SOURCES 

NOTE: 

|. RESISTORS MARKED WITH * 
ARE METAL RUNS. 

  

ENGR |_ 9/42 __|to-10-78| PRocess| sHx 
  

OWNBY| J. Langley _—*fl0-9-75], PACKAGE. |I6 PIN MINIFAC 
  

  CHKBY|c. wasrow  bo-27-751D1E Size | 50.011 X 42.011 
      TYPE | MONOLITHIC 485 VERTICAL AMPLIFIER jmoaae 
        

IN TEBRATED CRCUT ENG/ MES 

MERTON, OREGON, US.A. [PART NO. 155-0078-00 
 



VERTICAL OUTPUT AMPLIFIER 203-0089-90 M89 

DESCRIPTION 

This circuit consists of three cascode stages. The first stage 
serves as high frequency compensation and termination for the 
delay line. The second stage will do gain peaking at high fre- 
quencies to compensate for the R-C roll-off at the CRT, in addi- 
tion to low-frequency gain. The last stage has a fixed gain, 
and has terminals brought out for thermal distortion compensation, 
and also for external long-tails. The common base devices of the 
last cascode remain discrete in order to have enough breakdown 
voltage for a CRT. Bandwidth of the integrated circuit into a low 
impedance load is 600 MHz. 

  

PROCESS . . . . 2. 6. 6 «© « © « « © SHF II With Nichrome 

POWER SUPPLY. . . . . . . . es ee 15 Volts 

PACKAGE . . . ee ee ee ee ee 1048 With Stud 

DESIGNER. . . . . . . ws wy ts dim Cavoretto/Einar Traa 

INSTRUMENT USAGE . . . . . . . . .. 4656 = 465H 
465K 77048 
335K -D7704G 
464 077041 
466 
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POWER SUPPLY REGULATOR 155-0067-02 MOQ91B 

DESCRIPTION 

Designed to contro? DC to DC inverter supplies, it provides the 
necessary circuitry to do all regulation and protection of the 
inverter system. 

  

Inputs are provided to: 

1. Sense and Control Secondary Voltage Faults (detected by a bi- 
directional, ground-reference node, Pin 2). 

2. Sense and Limit Maximum Inverter Current (Pin 13). 
3. Sense Line Voltage (Pin 3), Present (Pin 3). 
4. Sense Inverter Current Phase (Pins 10 and 11). 

Outputs (Pins 8 and 9) control the inverter base drive circuitry. 

PROCESS 2. ww ww we ee eS 200 22/80 

POWER SUPPLIES . . . . .. 2... « « Vee: Requires a current 
| source, internally 

regulated at 7.5V 

Vee: -2 Volts 

PACKAGE . . . . . 2. 2 © «© «© « « « 16 DIP 

DESIGNERS. . . . . . . ee we ee oe Burger/Gene Andrews | 

INSTRUMENT USAGE . . . . . . . 2. « © 485 1/844 
7904 7903 
79044 7912 
4851 P7001 
4852 434 
A7/04 7704A
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INPUT PROTECTION AND PROBE LOGIC 155-0076-00 M94 

DESCRIPTION 

The M94 controls the 50 2, 1 MQ mode. of the 485 Oscilloscope. It 
provides input protection and controls a "Mode Switch" lamp and 
lights a "Reset" lamp during overload. This device also performs 
an approximate RMS conversion on the input signal voltage and, 
with an external capacitor, integrates the result to obtain a sig- 
nal proportional to heat generated in a 50 2 attenuator. Excess 
Signal trips a relay which can be used to open the input signal 
and protect the input (50 2) attenuator. 

As a secondary feature, the M094 also provides a X1, X10, X100,. 
and trace identify functions for readout from a readout coded BNC. 
Lights appropriate LED and extinguishes all LED's during ID mode. 

  

PROCESS . 2. 2. 2. we ee eee ee 200 2/S 

POWER SUPPLY. . see ee ee Vee +5V, Ver ~5V 

PACKAGE Minipac 

DESIGNER . Jonn Addis 

INSTRUMENT USAGE 4851 
4852 
485  
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CHANNEL SWITCH | 155-0091-00  MO95A 

DESCRIPTION 

Consists of one FT-Doubler cascode stage per channel, with parallel 

outputs. The channel switching is done by switching the dual common 

base transistors in these cascode stages. The circuit also has pro- 

visions for trigger pick-offs from each channel. 

The input is 20 mV/DIV into built-in 50 ohm terminations, at a DC level 

of -5 V. The output is 1 mA/DIV into reverse terminated 50 ohm line 

(ie., 20 2 x 1 mA = 25 mV/DIV at ground DC level). 

Dissipation is 1 watt. 

  

PROCESS . . we we ee ee ee SH TT 

POWER SUPPLY. . . . . . - « - = = =8 Volts, Ground 

PACKAGE . . . . . « « « « « «© « « 16 Lead Large Pattern T0-8 
With Brazed Molyshim 

DESIGNERS. . . . . . «© « « « «© « « Einar Traa/Jim Woo 

INSTRUMENT USAGE . . . . . . © «© ~~ ~~~ None
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NORMALIZING CIRCUIT | | 155-0106-00 M101B 

DESCRIPTION 

The MIOIB is a programmable function generator constructed as an 
integrated circuit. It produces an output voltage or current 
which is a programmable function of an input voltage or current 
at 19 evenly spaced values of the input voltage or current. For 
values of the input signal between 19 points, the output is a 
linear interpolation between the output values at the nearest 
points. The programming of each point is independent of all 
other points, and the output at any point can be established by 
the ratio of two resistors. 

  

PROCESS . 2. 2. 1 ew ee eee) 200 2/S 

POWER SUPPLY. . . . . . . 2. 2. 2. ee Vee AV , Vee -15V 

PACKAGE . . . . . 2. © «© © «© « « « 24 PIP 

DESIGNER . . . . . . « «© «© «© © « « John Pace 

INSTRUMENT USAGE . . . . . . . . . . J20  
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VERTICAL OUTPUT AMPLIFIER 203-0102-90 M102 

DESCRIPTION 

This circuit is similiar to the M89 (203-0089-90) except for a 
98 2 Nichrome resistor added between the Input Emitters as an 
integral part of the chip. | 

  

PROCESS . . «2 ee we ee e+ SHE IT With Nichrome 

POWER SUPPLY. . . . . . se se se) 15 Volts 

PACKAGE . . we ee ew ee ee ee) 10-8 With Stud 

DESIGNER. . - ee we ee ee ee . Einar Traa 

INSTRUMENT USAGE . . . . 2. 2. ee ee ADS
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DUAL OP-AMPS AND CHANNEL SWITCH 

DESCRIPTION 
  

155-0083-00 M105 

A variation of the "Quad Op-Amp" (M053) with internal “pin-out" such 
that the two of the Op-Amps that have separate outputs share a common 
reference current source determining their current operating level 
while the other two Op-Amps share a common output but are connected 
SO as to have separate reference current sources so they can be op- 
erated on an either/or basis. 
Dual Input Amplifier and Channel Switch. 

PROCESS 

POWER SUPPLY. 
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DESIGNER . 
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LEGEND GENERATOR | ) 155-0110-00 M119 

DESCRIPTION 

This integrated circuit is identical to the M092 with a different 
metal mask to change the time slot coding. 

ROM PROGRAMMING TIME SLOT 

0123 4 5 6 7 8 9 10 11 12 13 14 15 
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NOTE: The number in the square is in terms of tenths of mA 
of output current. Crossed out area is not used. 
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TRIGGER CIRCUIT | 155-0109-00 Mi20B 

DESCRIPTION 

This circuit is intended for use in instruments in the medium to 
high frequency range. It employs SHF II processing, ECL circuitry, 
requires one power supply and dissipates about 500 mW. The cir- 
should be driven differentially. Hysteresis at low frequencies 
is 40 mV and increases by a factor of 3 at 400 MHz. DC trigger 
input levels are at about 3.8 volts. A slope select control is 
included. Input signal conditioning (ie. preamplification and 
source selection) is done external to the Integrated Circuit. 
Another Integrated Circuit, the M121 (155-0126-00), has been de- 
signed to accomplish this. Other inputs are hold-off and end- 

— sweep (tied together in typical application). A free run input 
is also provided. Gate out is at an ECL level. 
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TRIGGER AMPLIFIER/SOURCE SELECT/ 155-0126-00 M121 
PEAK-TO-PEAK AUTO | 

DESCRIPTION 

The M121 is designed to be used with the M120 (155-0109-00) in 
medium-to-high frequency instruments. It employs SHF IT process- 
ing and requires two power supplies; +5 volts and a current 
source (25 mA out of the integrated circuit source compliance must 
range at least from -4.5 volts to -5.5 volts). Power dissipation 
is 425 mV. Provision is made for trigger source switching (5 in- 
puts, high frequency rejection, trigger view, and peak-to-peak 
auto operation with the addition of external components. A level 
control is also provided. Input ignal range is centered around 
ground, with input sensitivity of 4 - 5 mV when used with the M120. 
Maximum amplifier gain is 9, and bandwidth is 600 MHz. A select- 
ed version of the M121 having all of the above features except 
for the peak-to-peak auto mode is available. 
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FAST TRIGGER SOURCE 203-0122-90 

~ DESCRIPTION 
  

This circuit is intended for use in igh frequency instruments. 
It employs SHF III processing, ECL/E L circuitry, dissipates 
about 600 mW, and is packaged in a 1.25 cm x 1.25 cm hybrid sub- 
trate (155-0150-00, H473). The circuit should be driven differ- 
entially. Input T-coiling is accomplished by a combination of 
the M122 integrated circuit and the hybrid (the 50 Q load resis- 
tors are not included in the hybrid). Hysteresis at low fre- 
quencies is 25 mV and increases by a factor of 2 - 3 at 1.2 GHz. 
DC trigger input levels are at § volts. A slope select control 
is included. Input signal conditioning (ie, preamplification 
and source selection) is done external to the integrated circuit. 
Another integrated circuit, the M136 (155-0160-00), has been de- 
signed to accomplish this. Other inputs are hold-off and free- 
run (if that mode is to be used). Gate out is at an ECL level. 
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POWER SUPPLY. 2 2. 1 6 1 eee Von #5V5. Vee -5V 

PACKAGE . 2. . 2 ew ew ew ew le CeCe eC 25 com x «1225 cm Hybrid 

DESIGNERS. . . . 2. ee ee eee APE Metz/Walt Ainsworth 

INSTRUMENT USAGE . . . . . ee ee BIO 
7B15 
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5 DIGIT BCD COUNTER 155-0119-00 M123 

DESCRIPTION 
  

The M123 is a five digit BCD counter with the outputs buffered 

and multiplexed. The maximum input count frequency is 5 MHz 

and an overflow latch is provided to detect over range counts. 

The chip also contains latches for four higher order: digits 

which can be loaded from external counter stages. All nine 

digits are multiplex out serially. Digit strobes are pro- 

vided in order to easily interface to LED readouts. The out- 

put multiplexer can be set to strobe out only the five least 

significant digits. An extra strobe is provided as a time slot 

for points or units. The output of the fourth decade is also 

brought out. 
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SYNC STRIPPER 

DESCRIPTION 
  

155-0144-00 M124 

This circuit provides a means of precisely determining the time 
of occurrence of the 50% points of the horizontal sync pulses 
accompanying a wide variety of different composite video systems. 
Several auxilliary outputs are available to aid in system control. 

PROCESS 
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Mi24A SYNC STRIP CIRCUIT 

INTRODUCTION 

TV Wave forms 
  

A detail of a typical line of a composite video waveform is shown on the 

block diagram. The complete Signal, containing one frame of the televised 

picture is made up of 529 lines interlaced into two fields. The horizontal 

“sync pulses (H syncs) and a detail of the vertical interval are shown on 

the next page. Note that during the vertical interval, the leading edaes 

of sync appear at a 2H rate (v every 32u) for the equivalent of 9 lines. 

This description applies strictly to the NTSC system; however, the principles 

of the other common systems are similar. 

Three variations of the comp video signal are usually poisonous to sync 

extracting systems: 

A. Sound-in-syncs . | 

In this system the audio content associated with each line 

is digitally sampled and the resulting word is encoded during 

the sync pulse! Thus instead of a sync pulse like this: 

one gets: l 

Only a leading and trailing edge of sync pulse of about 149 ns each 

  

is assured; the digital bits can take any value between sync 

tip and white. - 

B. Helical Scan Video Tape Recorders 

For a period of v 20 lines the comp video output simply collapses to 

the blanking level. | 

i 

\ (  
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Fig. 1-2. Comp Video horizontal blanking details. 
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C. Video switchers 

Such systems can switch between missmatched sources possessing 

blanking levels which differ by as much as.1 1/2 sync pulse 

heights. — 

Role of the Sync Strip Circuit 

This circuit must generate an output pulse whose leading edge faithfully 

reproduces the timing of the 50% point on the leading edge of the sync 

pulses contained in the input comp video waveform. In addition to the 

variations of the input signal described above, input signal degradations 

include noise (white and impulse), hum, and varying signal amplitude. 

Theory of Operation (see block diagram) . 
  

The composite video waveform is AC coupled as an input current into the 

AGC amp. The inverted output of this amp is then presented to a digital 

system which forces the following conditions at the test point: 

- The back porch is DC restored to Va) volts by adjustment of the 

DC input of the AGC amp. 

- The sync tip is set to (Vapt] .0) volts by adjustment ‘of the 

gain of the AGC amp. | 

- The sync output is picked off at the (Vppt0.5) volt level; that 

is, at the middle of the sync pulse. 

How the digital system achieves these ends will be the topic of the next 

section. Normal operation will be considered first, where it is assumed 

that a standard signal appears at the input and the circuit has 

reached equilibrium. Non-equilibrium and abnormal inputs will be considered 

later. 

Normal Equilibrium Operation 

By assumption, an inverted comp video voltage exists at the test point with 

the following features: 

woe on oP  



leveling edge os Syne 

\ . 

NA, 
\ 

\ ~——" 

As the leading edge of sync passes the (Va pt-75) volt level, the Pulse 

generator is triggered; further, assuming the output of the Timing Cycle 

Generator, Vee exceeds Vays then the retrigger enable detector will provide 

    

f bac K feOre / 

Veep \ 

  

we 
, Ou . 

oN 

“/ 

a trigger enable pulse to the Pulse generator; thus a set pulse is delivered 

to the flip-flop, changing its state. This state change initiates a timing 

cycle rundown from Vy to Vp at a rate determined by I). When Vre falls 

below Vis the output of the Pulse generator is inhibited. Vp is reached 

after v5us, tripping the Invert Ramp Detector which resets the flip-flop. 

The flip-flop output initiates the run up from Vp to Ve at a rate determined 

by I). | 

The combination of the flip-flop output with the mid-cycle detector output 

yields a gate pulse occuring during the back porch and v 2.5 us wide. This 

signal gates the Back Porch detector, which forces the DC operating point of 

the AGC amp to be such that Vrp = Vep during the back porch. The middle of 

sync detector inhibits the taking of incorrect samples during the vertical 

sync pulses. 

When the mid-cycle detector observes that vtec = Vos it switches the charging 

rate to I,. When vamp some 50 ns later, the Retrigger Enable Detector 

enables the Pulse generator for the next trigger. 

The Sync Tip Detector is self-enabled at (Vaot.75) volts. It then forces the 

gain of the AGC amp to be sucn that Vap=Vppt! 0 whenever Vrp Vppt./9- This 

feedback path is very slow due to Cree: and requires several fields to reach 

equilibrium; in contrast, the DC feedback achieves its ends in a few lines. 

The Middle-of-sync Detector operates the output switch, and thus generates 

the output sync, correctly picked off at the 50% point of the input sync pulse. 

   



Normal Input, Non Equilibrium Conditions 

Consider initially the case of no input; under this condition, vy, will run 

out to Vie where it is caught. The Timing Cycle Overrun Detector will then 

open the gate of the Back Porch Detector, setting Vp to Vep3 it will also 

adjust Vac 

when the gain attains its maximum value. The output switch will indicate no 

to increase the gain of the AGC amp. Equilibrium will be reached 

sync as Vrp<(Vppt. 5). 

When an input signal is provided, the first positive excursion above Vppt./9 

of Vrp will start the timing cycle and initiate a sample by the Back Porch 

Detector, as previously described. If the first trigger is the correct one 

(a leading edge of sync) then it is clear that the system will settle in a 

simple manner to the normal equilibrium condition; however, if the first 

trigger occurred elsewhere (possibly at a step in the video portion of the 

line) the chain of events is more complex. Regardless of what test waveform 

is proposed, an auxiliary system exists to force convergence to the normal 

equilibrium. This auxiliary system is comprised of the Excess Sync Height 

Detector, which adjusts the DC input of the AGC amplifier to keep Vyp<Vaptl.9 

and the Excess Ratio of Sync to Video Detector, which increases the gain if 

tp exceeds (Va5t.5) on an averaged basis for more of the time than the known 

proportion of comp video. 

The log-linear relationship between Vacc and AGC amo gain was arranged to 

ensure a similar response time to equilibrium conditions for equal db changes 

in V.., regardless of the previous value of V 
IN IN" 

&  



THE AGC AMPLIFIER 

Figure 1 shows a slightly simplified form of the AGC amp used in the MI24A. 

Assume initially that Vp, is fixed such that I,,% 1,/2. The amplifier is 

comprised of two cascoded gain cells, QI through Q4 and Q5 through Q8. 

Treating Q12 as a cascode for the upper gain cell, it is straightforward 

to show that 

ID 
Ar = igut/tqy Ga ) (I,/I)> where the shunting of the Rp “s 

is ignored and a = 1 is assumed. The diff amp, Q9 - QIO, gives a transfer 

function of 

I./Ip = EXP (Vacc/V_) 

Combining these two relationships and reformulating in decibel notation 

yields 

Av ap = 20 log14 (I,/1y) -~ 8.69 (Viacce/V4)- 

At room temperature, the slope of the gain vs. Vinee curve is © 3mV/dB. 

This log-linear relationship is desirable, as it ensures an equal settling 

time from similar dB input amplitude changes, regardless of the gain pre- 

Vvailing at the moment of the amplitude change. 

Consider next the DC conditions within the amplifier. As previously men- 

tioned, Q12 cascodes the output of the upper gain cell; in addition, for 

Slow changes in Vice Q12 operates as an emitter follower, moving Vie and 

thus Tine finally, for fast changes in Vine: Q12 acts as a common emitter 

amp where 

Vour/Ypc © Rout’ Ry 

Note that A, is independent of I,,, and thus of Vongs except during rapid 

   



changes in Vic - Q, 7s provided to hold the Veep of Q, low, and thus 

minimize the thermal distortion in the upper gain cell. Finally consider the 

dc voltages Ve and Veo : 

Vo, = V Vo - ReIe/2 
Bl B2 ~ “ec 

Thus as Vaec changes, the dc potentials within the circuit are unchanged. 

This independence of gain on Vine and de conditions on Vaec Simplifies the 

design of the control signals. 

The main schematic indicates the addition of emitter follows Q5 and 06 and 

their bleed resistors in order to increase the maximum gain of the upper 

cell. The darlington follower Q25 - Q26 feeding the diff amp input is used 

to buffer the voltage across Cree and reduce the gain control sensitivity to 

15 mv./db. Q18 - Q19 provide a reference potential so that the majority of 

the dc component of the AGC voltage can be cancelled; thus a differential | 

output can be taken between pins 2 and 3 which closely represents Vacc. 

The remaining circuitry is generally of a conventional nature, and follows 

from an implementation of the elements of the block diagram. 
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ML 24A 

  

GENERAL DESCRIPTION 

whe PLl24A is a Monolithic Sync Strip circuit for use in a wide variety 
of T.V. related products. | ——- 

FEATURES 

Open Collector Outputs-''Comp Sync"',"Sound-In-Sync;and 'Back Porch Gate’ 

AGC is based upon input Syne amplitude. A "Test Point" is available with 
inverted Comp Video referenced to 0.8 volt Sync amplitude. 

Wide Input Dynamic Range with leading Sync Edge Timing preserved. 

Provides a Block Syne Output to be used with'Sound-In-Sync'’ Video Input. 

Provides a''Back Porch Gate" suitable for Video Clamping Amplifiers. 

Internal Timing, adjustable by External Components to accommodatré different 

Line rates, creates a window for the acceptance of Sync Inputs(this minimizes 
sensitivity to Noise Bursts). | 

The Gain of the Input Amplifier(and thus the amplitude of the Input Sync) can be 

determined by the DC voltage between the'"AGC Voltage" and"'AGC Reference Voltage"Pins. 

ABSOLUTE MAXIMUM RATINGS * 

Input Current (Pin 16), , | . ew ew ew ew ew ew ew ew! Uh 2 mA 
oe: -@ e @ e one 

Voc (Pin 12)... 1. 2 2 ee eee we ee es 6+ :'16 Volts. 

Back Porch Gate Input(Pin 4)... .... . eo ee ew ew) = G&A 

Output Voltage(Pins 4,5,7) «© © © © we ww . . . . +10 Volts 

Maximum Operating Temperature 
(Results ina125°C Junction Temp. ) . e © © © @ @ @« «6 

Power Dissipation e ® ® e e . © e« «© «© e© © © «8 @ 
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Product Spec Summary (Note Section). 

All product specifications refer to Test Circuit depicted in Figure?l., 

with 525/60 or 625/50 Composite Video TV Waveform as Input (Von). 

NOTE 1. V = 0 Volts 
: gen 

2. sen ~ 286 mVOLTS of Horizontal Sync,Timing measurements between 

50% points. 
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  i“ GENERAL DESCRIPTION 

The P124A ia a Monolithic Sync Strip circuit for use in a wide variety gf tNevisio 
related products. , SS 

2 FEATURES 

  

   

    

   

    

2.1 Open Collector Outputs: Comp Sync, Sound-In-Sync, and Back Rd 

2.2 AGC is based upon input Sync amplitude. A "test point" 7 inverted 
Comp Video reference to 0.8 volt Sync amplitude. 

2.3 Wide Input Dynamic Range with leading Sync Edge Timing-pre 

2.4 Provides a Block Sync Output to be used with Sound- 

2.5 Provides a Back Porch Gate suitable for video 

a modate different line rates, 
(This minimizes sensitivity to 

2.6 Internal Timing, adjustable by eternal compe    
2.7. The Gain of the Input Amplifier (and 

3 ABSOLUTE MAXIMUM RAT INGS* 
  

    
    

   
   

3.1 Input Current (Pin 16) + 2 mA 

3.2 Vee (Pin 12). + 16 Volts 

3.3 Back Porch Gate Input -4 mA 

3.4 Output Voltage (F + 10 Volts 

3.5 » 6 6 « « 80°C 

3.6 400 mW 
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PRODUCT SPECIFICATION SUMMARY QA | 
la L> 

  

  

PARAMETER SYMBOL | MIN MAX | (UNS / 
Test Point Voltage (Pin 13) Vrp 11.0 13.0. | a aret 1) 

  

  

Sync Out Voltage (Pin 5) Voy 4.9 QDS" (NOTE 1) 

Aa a DN 
—V YY 

Back Porch Gate Out Voltage Vep 4.9 yl » Volts (NOTE 1) i AS 
  

  

\ WY 
Sound In Syncs Qut Voltage V ( 5\1 Volts (NOTE 1) SS 

(Pin 7) Ly IN 
ane | NO | Ramp Timing Voltage (Pin 11) Vep RA 14.6 Volts (NOTE 1) 

    £ 
NX Ww 

AGC Voltage (Pin 2) Ise QEYY 2.6 Volts (NOTE 1) 
\ . 
  

aC Reference Voltage (Pin 1) Qs 3.9 Volts (NOTE 1) 
  

   
  

   
  

  

  

Sync Ratio Voltage (Pin 6) Von 12.0 14.0 Volts (NOTE 1) Sh 
Back Porch Gate In Voltage Zan 9.5 11.5 Volts (NOTE 1) 

NYA 

Input Voltage PITY ViN 1.8 2.4 Volts (NOTE 1) 

15) Vig 7.0 9.0 Volts (NOTE 1)    
LF ~~ 

  

  

  

Back RS tage (Pin 14) VMEM 8.0 10.0 Volts (NOTE 1) 

    
          
  

Retrigg t sir tace (Pin 10) Ver 0.6 0.8 Volts (NOTE 1) 

rn — 

Back Porch Timing Voltage (Pin 9) VepT 0.8 1.4 Volts (NOTE 1) 
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PRODUCT SPECIFICATION SUMMARY 

! 

P124A 

woe 
  

  

  

  

PARAMETER SYMBOL | MIN MAX ( WUNATSV/ , . > 
Input to Output Delay Tio 120 (TYP) See Tore 2) 
(Veen to Pin 5) (Figure 2) | JIS 

VN Vv 
- Qutput Logic Zero Levels 300 (TYP) 75 mVolts 
(Pins 4, 5, 7) (Figure 2) Vig 

zp > TX 
Trailing Edge of Test Point Pulse VY NY 
to Leading Edge of Back Porch Gate Ty 100 ? nSEC 
Output Pulse (Pin 13 to Pin 4) / 

(Figure 2)     SS 

L 

~s 

Y 
  

NOTE SECTION 

All product specifications refer 
625/50 Composite Video TV Wavefo 

NOTE 1: V 0 Volts 

NOTE 2: V 286 m ts 

    < w   
st t depicted in Figure 1 with 525/60 or 
I (gen): 

izontal Sync, timing measurements between 50% points. 

& 
Ss 
YS 
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FT DOUBLER AMPLIFIER 203-0126-90 M126 

‘DESCRIPTION 

This circuit is an altered version of the M083 (155-0061-00). The 

M083 Nichrome emitter resistors have been removed; otherwise it 1s 

the same. 
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PACKAGE . . . . « «© «© « « « « « « 70-8 With Small Stud 

DESIGNER. . . . . . «© © «© « « « ~ Hans Springer 

INSTRUMENT USAGE . . . . «© « « «© +) 7903 
7904 
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SEVEN SEGMENT CHARACTER GENERATOR 155-0114-00 M127 

DESCRIPTION 

This circuit takes information inputed in BCD form (negative logic), 
decodes it, and generates the necessary outputs to display a seven 
segment character on a CRT screen. Inputs have TIL voltage thres- 
holds. The "X" and "Y" position outputs are currents as is the Z- 
axis output. A character segment is generated by first positioning 
the segment origin with "X" and "Y" currents and then ramping either 
the "X" or "Y" current to create the segment. The next segment is 
created by repositioning the origin and again ramping either "X" or 
"¥"™, and so on. A sign input is provided allowing a choice of plus, 
minus, or no sign to be displayed. Outputs are provided to indicate 
when the Mi2/7 1s generating a character and to indicate when a deci- 
mal point is being made. | 

  

PROCESS . . . we we ew ee ee 200 2/8 

POWER SUPPLY. . 2. . ee ee ee + Vee 46.5V, Vee -6.59 

PACKAGE . . . ww ww we ee ee 6 DIP 

DESIGNER. . . ew wee ee Wendel Damm 

INSTRUMENT USAGE . . . . . . . . . . 2213  
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VERTICAL AMPLIFIER 203-0130-90 M130 

DESCRIPTION 

The M130 is a Preamplifier for the 455 Portable Oscilloscope. Each 

chip contains one channel with gain switch, gain calibration, posi- 

tioning, trigger pick-off, and channel switch. Two chips are com- 

bined on a ceramic substrate with heatsink and printed resistors 

to form the 155-0155-00 (H332). 
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- TRIGGER SUB-SYSTEM 155-0121-00 MI13iA 

DESCRIPTION 

This Trigger Circuit is intended for use up to 50 MHz. It contains 

a triggering circuit, a trigger signal preamplifier, and a trigger 

view amplifier. The trigger signal input and level input are de- 

signed + 0.5 V signals referenced to ground. The MI31A is designed 

to interface with the M132A sweep control and MI33A sweep and delay 

pickoff integrated circuits to form a complete horizontal system. 

Operating voltages for the M131A are + 5V at a power dissipation of 

approximately 310 mW. 

  

PROCESS . . . we ew ee we eee 200 2/8q 

POWER SUPPLY. . . . ee ew + ee + Vee H5V, Veg -5V 

PACKAGE . . . . . ee ee ee) 16 ~Pin DIP 

DESIGNER. . . . . . «© «© «© «© « © « Larry Gagliani 

INSTRUMENT USAGE . . . . 2. . 2. 2 w) ) -459



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
  

  
  

  
 
 

  
  
 
 

  

 
 

     

  
 
 

    
 
 

 
 

  
  

 
 

 
 
 
 

 
 

    

 
 

 
 

  
  

 
 

  

  
 
 

 
 

 
 

 
 

  
  

 
 

  

 
 

  
 
 

  
 
 

 
 

  
  

 
 

 
 

 
 

 
 

  
 
 

 
   

 
 

 
 

  
  

 
 

 
 

    

c
a
y
 

| oan/ond tee 
aun 

Nv 
N
a
N
 

Lasau 
B
I
O
O
V
L
 

AG- 
AS- 

viciw 
WAISASENS 

YIOOIL 
SIHINONOW | 

a4AL 
ra 

S 
KS ~ 

oe. 
oe 

wm 
ogx 

twos | 
azisaia|si-s-e) 

G
e
e
 

| 
A 

WHO 
aH 

2634 
iS 

dId 
Nid 

91 | 
J
O
V
N
O
W
 

| 
bz/ez/9 

A
V
A
I
D
 
WRAlAG 

NAG 
e
t
i
s
o
 

0 
/sooz | 

ssad0ud | 5
1
-
9
2
-
2
9
 ey 

trate 
YONA 

ome 
bSO 

a
0
“
 

r
r
 

ASE 
AG- 

AS - 
L
o
g
 

AS- 
AS - 

AS- 
v
e
d
 

oy 
wat, e
w
 

| 
O58 

S
O
A
 

Sabu 
SbO 

dF 
co) 

‘f 
we 

os 
vO) 

SBLON 
33S 

NX 
'
S
 

+kt-—kI 
4 

; 
OZ 

p
e
 
SU 

07, 
| 

Ob 
L
o
w
.
 

OD 
OLZ 

020: 
a
 

re 
§ 
oz6 

Uo 
< 

B
E
O
 

7 
Scu 

NA 
> 

{_ 
"
4
 

o
f
 

Seo 
AWNOIS 

evo 
5 | 

gy 
SOSTEL 

<0 
AG+ 

LEVO 
AS+ 

AG- 
AG- 

AG- 
AG- 

AS- 
SUS 

SIs 
SLES 

gSLE 
SLs 

eaatiwuva 
NI 

aed 
Sly 

BZu 
Lu 

224 

SYOLSISAY 
VOLE 

9 
40 

SASISNOD 
Stu's 

ett20 
O
s
t
 

e270 
“
3
 
W
u
v
d
 

NI 
SYUOLSISSY 

V
O
S
T
 

€ 
AO 

SLSISNOD 
ZEu 

'S 
Ace 

S3LON 
) 

; 
Y
O
I
A
S
S
S
 

Z
A
G
N
N
-
S
S
O
X
D
 
C
y
 

AS + 
3345 

~ 
9
 

820 
4e0'2Z 

O
/
U
A
D
 
B
W
A
 

WNIWON'HONId 
OF 

GACMONI 
KE 

AC - 
46 

AG- 
Vex 

NOW 
A
I
A
V
E
B
I
N
I
G
 

Y¥ 
°*Z 

! 
e9 

Wi'9 

ANIOA 
SSL 

Wd 
W
X
)
 

WUNUaLN! 
Ot 

S2u 
eu 

bid 
2
d
 

o 
i 

5 
A
S
+
 

S
A
L
O
N
 

| 
L
W
 

4 
id 

L}+ 
—
 

\
e
d
 

EZ 
a
}
 

i
n
o
 

3 Obe 
NIWD 

Main 
4 

OVdb 
Blu 

Ss} 
da 

—_ 
fa 

+
a
L
0
 

OLZ3 
T
e
t
 

n
O
 

t
 

m
a
e
 

my: 
SIDK 

ou, 
Ow 

Vs 
“SE 

(3d 
O
N
S
 

Oly 
AS+ 

2
7
 

WHY 
~ BOA 

AS 4) 
ss-) 

S 
Siu 

ai} 
NI 

IdONS 
AG - 

AG 
~ 

40 
3 

AS- 
op 

leds 
AS 

o
g
 

QsL$ 
QSL 

wy 
io 

zg 
% 

. 
A
A
Y
 

46° 
% 

% 
7% 

2 
ina 

LOIS 
WG" 

WS2SS6uF 
veri 

2
1
V
9
 

919071 
[A] 

vO\s 
—
4
 

o
—
—
~
,
 

TT 
Y 

us 
Cm 

wl 
1
)
 

6
0
 

LID 
= 

5 
Laye 

e
A
U
A
 

cai 
L
S
 

AS+ 
A913 

ST 
eign 

OP 
vee 

AS+ 
TBLOEMNAP 

A
O
L
 

YT 
EoD A 

o
—
~
,
 

BAT} 
-- - 

ton 
[
o
e
 

I
S
A
 

gd 
+ 

A0I0 
| 

foo 
AS+ 

ISU a 
a 

vE2s 
— 

pe2s 

eo 
DY 

49 
Ase 

Ade 
w
e
e
t
 

eal] 
5164 

“
g
o
o
 

WLES 
164 

a
 

—_am 
LIDT 

age 
F 

Oo4 
AS+ 

PS" 
4 

NG 
Us" 

ASt 
O 

v
O
F
 

“
I
 

0G" 
-¢") 

Sa\g 
vee 

i
e
 

ea 
109 

Lew 
AS+ 

AG+ 
BIND 

d33MS[ai} 
é 

(
}
—
 

ASt 
ooy. 

S 
4G 

Ay $s 
GLY 

§ 
. 

+ 
SOW 

BS 
x 

| 
Ne 

Ne 
KS 

NG+ 
oo 

Ooo 
L
A
N
 

MOIN? 
aiWd 

IN 
334 

OND 
OND 

A
 

NOY 
-33N4 

 
 

 



SWEEP CONTROL | 155-0122-00  M132A 

DESCRIPTION 

This sweep control circuit contains the hold-off timing Miller, 
single sweep lockout circuit, triggered and single sweep ready 
light lamp drivers, single sweep reset debounce circuit, auto 
timing circuit and an "A" Gate output. The M132A is designed 
to operate with the M133A sweep and delay pickoff and the MI31A 
trigger. The M132A operates from +5V at a power dissipation of 
approximately 125 mW. © 
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SWEEP AND PICKOFF -155-0123-00 M133A 

‘DESCRIPTION 

The 155-0123-00 (M133) contains a control circuit and current source — 

for an external Miller, sweep end circuit, sweep switch, "Z" axis 

control, and a delay pickoff. 

It is used with the 155-0122-00 (M132) sweep control integrated cir- 

cuit, and the 155-0124-00 (M138) horizontal pre-amplifier integrated 

circuit. 
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TRIGGER SOURCE SELECTOR AND AMPLIFIER 155-0160-00 M136 

DESCRIPTION 

The M136 provides for selection of one of three trigger sources. 
There are two high frequency channels and one low frequency 
channel. Channel selection is accomplished by switching a cur- 
rent source (resistor to -15V) to the appropriate select pin. 
Input voltages are at zero volts. External load resistors are 
required. When the load resistors are 50 ohms, gain and band- 
width are nominally 6 MHz and 1500 MHz respectively. 
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~ HORIZONTAL PREAMPLIFIER 155-0124-00 M138 

DESCRIPTION 

This Integrated Circuit has a maximum sweep rate of 5 ns/div. 

"A" and "B" sweep input range is +2.0 volts to -2.4 volts with 

channel switching accomplished by pulling 2 mA out of the unused 

input(s). In X-Y operation (selected by pulling mode control to 

+5 volts), the "X" signal sees a 5 MHz preamplifier with gain of 

10 and input range of approximately + 200 mV. Output is a diff- 

erential current from common base transistors with a sensitivity 

of 0.2 mA/div/side. Gain is adjusted and switched externally by 

selecting emitter resistors for the input differential pair. 

The M138 has provisions for mag registration and horizontal posi- 

tion inputs. Bias current level is set with an external resistor. 

Nominal operation is + 5.0 volt supplies with a power dissipation 

of 185 mW (215 mW in X-Y mode). 

  

PROCESS... - See ee ew ee 200 2/Sq 

POWER SUPPLY. © 2 + ee ee ee Veo t8V> Veg -5V 

PACKAGE . . . se ee ee ee ee 16 Pin DIP 

DESIGNER. . . . . « « «© «© « « «  « Bob Nordstrom 

INSTRUMENT USAGE . . . . . ee ee 488



 
 

00- 
P
V
I
O
-
S
S
I
‘
O
N
 

L
a
v
d
 

 
 

Bel 
w
h
a
a
i
s
n
a
n
v
a
 

add 
I
W
L
N
O
L
I
Z
O
H
 

“yw 
“
s
'
f
l
 
S
h
 

“
O
N
 

X
I
N
G
 
L
a
 

O 
“
N
O
L
U
A
A
V
E
S
 

O
a
W
/
O
N
R
 

LINDUID 
G
I
L
V
U
A
L
N
I
  
 

 
 

D
I
H
L
I
I
O
N
O
W
 

A
d
A
L
 

 
 

 
 

 
 

  
  

  
  

mss 
xiimgs | 

aZIs 
ata 

felt 
m
e
 
W
/
W
 

rg 
aHD 

dIQ 
Nid 

DI 
| 

I
D
V
W
I
W
d
 

PyL--6) 
O
T
 

IG 
O
H
 

AG 
NMG 

a/woou 
| 

ssa 
x0ud | pL-ci-6| 

—>*# 
P°*2E 

QW 
wons   

 
 

(B3GOW 
4-x) 

  
NI 

W
N
S
I
S
 

X= 
y
 

"
S
I
N
V
L
S
I
S
Z
A
 
A
S
I
N
N
-
s
s
o
w
s
 

  

N
O
I
L
Y
S
 
N
A
a
d
W
o
d
 

‘ 
I
N
I
L
L
A
S
 

N
I
V
S
 

’ 

W
Y
O
M
L
A
N
 

 
 

  

  

      

 
 

    
   
 

 
 

 
 

  
 
 

 
   

 
 

  
 
 

 
 

  
 
 

  
 
 

 
 

 
 

  
  

      

 
 

CoD) 
L
O
N
G
I
N
G
 
A
W
L
N
O
Z
I
M
O
H
       

Cr), 

    
 
 

W
O
L
I
A
I
I
O
D
 

so 
W
O
O
L
 

A
D
N
E
N
D
A
U
S
 

J
A
N
 
I
N
I
 

SAN 
IWA 

BOLSiISAay 
*
 1 

E
y
 

[<] 
a 

S
3
L
O
N
 

a
 

AG- 
AG~ 

AS- 
AG- 

OG! 
0
0
%
 

os! 
00% 

Bue 
Lu 

DY 
ow 

CY 
vU 

a 
o
t
o
 

5
t
0
 
1
 

61d 
4
 

ih 
AS- 

AS- 
AS- 

AG- 
AS- 

AG- 

oo} 
AVIS 

SLES 
AT" 

oo! 
ol 

00¢€ 
AGS 

vu 
DUS 

W
A
P
 

TY 
Vd 

U
U
 

Su 
Olue 

O
E
 

V
S
 

o 
Dd 

V
o
 

KN 
vid 

aio 
A 

K
d
 

a
g
 
a
 

+—{s] 
svia 

(quia) 
<—i6/daamMS 

G- 

<—{oi] daams 
v- 

(o4ra) 

AS- 
AG- 

AS- 
AS- 

OSI 
OS) 

O
O
S
 

B
I
D
 

LID 
0
6
 

vu 
SUY 

SUY 
iia 

0s! 
>——-—{2i] 

BGOW 
A-x 

U
a
 

ov 
CZ 

> 
1¢0 

ITO 
Zed 

UU 

A
P
D
 

l
a
l
 

O
V
a
 

BLD 
LLDd 

J 
a
 

| '
S
.
 

e{_ 
eed 

ved 
<—fri] 

NOILISOd 
00S 

VOY 
7d 

OOTY 
OLD 

A
L
S
 

A
D
U
 

Ae 
o1d 

+
 

e 
A
v
e
U
 

2
D
 

A
S
t
 

"S° 
Dt 

OL 
v
i
s
 

A
A
G
 

s
d
 

ey 
ASt+ 

} 
A 

A
G
-
 

A
S
+
 

(4 
Bo 

rr] 
— 

W
w
W
)
 

U
w
)
 

33 
22 

C
—
-
 
waisinay 

o
w
n
 

at 
A 

GN 
A 

 
 

 



4-DECADE COUNTER AND MEMORY 155-0171-00 M150A 

DESCRIPTION 

This circuit is comprised of four cascaded decade counters, each 
with a buffer memory, each of which can drive the decimal to ana- 
log converter. Thus it can count up to 9999, store the count at 
anytime and convert it to an output form suitable for interfacing 
with the New Generation knob-readout system. Output pulses are 
also provided at the output of the 2nd, 3rd, and 4th decades. A 
zero-not output is provided for leading zero's blanking. Maximum 
Input frequency is 15 MHz. 
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PULSE OUTPUT AMPLIFER 155-0145-00 M151 

~ DESCRIPTION 

This circuit provides a controlled risetime output pulse occurring 
between ground and a programmable negative level, given a TIL in- 
put pulse. Two such amplifiers are provided per package. 
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ib NOTES: 

10 |. =} CROSS-UNDER RESISTORS. 
Vee SLEWING 2. ALL EMITTERS ARE lo (0.4mil X 0.6mil) 

EXCEPT AS NOTED. 
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CHK BY i &   /-1$- J] OIE SIZE | Slmil X 7Omil 
  a 

TYPE [MONOLITHIC   
  

__JPULSE OUTPUT AMPLIFIER [musta 
  

INTEGRATED CIRCUIT ENG/MF 
TEKTRONIX INC.     PART NO. 155-014S-00   
  

BEAVERTON 2 OREGON, U.S.A. 

 



CRT GEOMETRY CORRECTION 155-0152-01 M1528 

DESCRIPTION 

The M152 is designed to appropriately predistort "X" and "Y" signals 

before they are applied to the electromagnetic deflection coils of 

a CRT, in such a way as to eliminate "pincushion" distortion. It 

also provides a signal to correct for spot de-focusing that occurs 

away from the screen's center. The circuit may be used in CRT's of 
various deflection angles (up to 90°) by adjusting the values of two 

external resistors. 

  

Mathematically, the following signals are available as outputs: 

  

|x| ly] . "14 (K,X) + (KnY) ; 

  

  

  

  

  

= Zz 2 

Ks Ya + (Kix) + (Ko) 
X 

J Z Z 
1 + (K; X) + (KoY) 9 

Y 
J Zz 2 . 

1 + (K,X) + (KY) Where K,, Ko, and K3 are 
adjustable externally. 

PROCESS . 2. . ww we ee ee ee 200 2/8 

POWER SUPPLY. . . . ss ee we as #15V, -12V,  (-15V Optional) — 

PACKAGE . . . . . we we ee ee) «16 DIP (Plastic) 

DESIGNERS. . . . . . .. . «© «. «~~. Binoy Rosario 
Harvey Golladay 

INSTRUMENT USAGE . . . . . - © «© «© « 4006
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DISPLAY MULTIPLEXER 155-0154-00 M154 

DESCRIPTION 

The M154 transmits one of three sets of inputs (hardcopy alpha- 
numeric-mode or vector-mode) in accordance with the appropriate 
two-bit instruction on lines "A" and "B". Each input set has 
"X" and "Y" channels. 

A counter sequences through eight offset positions each time a 
"nage" (erase) signal is received. These offsets are added to 
the "X" and "Y" inputs to uniformly exercise the phosphor on all 
parts of the screen. 

  

PROCESS . 2. 1. ew ee ee ee ee 200 2/8 

POWER SUPPLY. . . . . . . . . . . . *+15V, -12V (-15V Optional) 

PACKAGE . . . . . 2. «© © «© «© « © © 20 DIP (Plastic) 

DESIGNER. . . . . . . . . . « « « Harvey Golladay 

INSTRUMENT USAGE . . . . . . se ee 4006  
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4-Bit FLASH A/D CONVERTER 203-0155-90 MI155A 

DESCRIPTION 

The M155A is a 17 level digitizer (4-bits plus over-range), and is de- 
Signed specifically for use in parallel-serial A/D converter systems. 
It consists of 16 comparator cells, digital encoding circuitry, and out- 
put drivers. 

The comparators have a common input Vin and separate, monotonically in- 
creasing, reference voltages which may be derived from an external re- 
Sistor string (155-0165-00/01, H508). A strobe command forces each com- 
parator (simultaneously) to make a binary decision. Further changes in 
input are locked out so that the circuit functions as a digital sample- 
and-hold. This is done by steering a current source from the input 
differential pair to a cross-coupled latching pair. 

  

Sixteen common base transistors encode the comparator output to a one- 
—of-sixteen code which is translated to binary by 16 mulitiple-emitter 
common collector transistors. The digital data is then level shifted 
to the output drivers and is valid at the output within 5 nS of strobing. 

The inclusion of the sixteenth comparator (over-range) makes it possible 
to directly combine two M155A integrated circuits for a 5-bit parallel 
A/D converter. 

Input Range . . . 2. ee eee ee £165V OR DP to BV 
Power Dissipation . . . . . . . . . ~. 850 mW , 
Output. . . . . . . ehlehleeteSCtet«:~*~«*ELES Ss (Bins) 
Maximum Clock Rate. . . . . . . . . +. 80 MHz 
Input Bandwidth. . . . . . . . . . . 5 MHz 

PROCESS «ww wee ee eeSteStSt:S*té«<S*iéSSHIFs«ST' «Double Layer Metal 

POWER SUPPLY . . . . . . . eee GOV, = - 5. 2V 

PACKAGE. . 2. 1 1 we. ee es TEKFORM 35000 (Hybrid) 
Square Metal Can 

DESIGNER . . . we eee ee ee Bob Nordstrom 

INSTRUMENT USAGE.  



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
  

  
  

  
 
 

 
 

 
 

 
 

 
 

 
 

  

  

. 
“
s
n
 

‘NogsaHO 
‘
N
O
L
Y
a
 

06-SSIO-EO? 
‘ON 

LuWd| 
SO 
S
O
R
 

N
o
 

Y
S
a
L
Y
A
A
N
O
D
 

A
 
7
¥
 

9
A
W
/
O
N
A
 

L
I
N
D
Y
I
D
 

GS41vyuoSBLNI 

VSSIW 
HSV 14 

Lia-v 
DIHLIIONOW | 

3d AL 
p 

H
A
4
4
N
A
 
L
A
G
L
N
O
 

A
V
D
I
d
A
L
 

Y
A
N
S
Z
 

H
O
L
V
E
V
A
W
O
D
 

TAWDIdAL 

mzeiximgz| 
azis 

aia|zc-c-e| 
PPYHOR 

ME! 
Ag 

HHO 
(‘S10) 

WOldAL 
C
N
)
 

? 
—
A
2
°
S
—
 

¢ 
2 

‘ 
—
a
—
 
A
2
°
S
-
 

GUa@AH | 
SovHdvelez-22-01 

fajbue > 
-e 

[aa 
N
O
 

002 
- 

| 
Me" 

oo¢ 
Me*| 

I 
4Hs| 

ssacouglez-6-2] 
a
e
 

DW 
O
N
S
 

elle 
r
y
 

ELy 
IDe 

<
@
—
A
Q
'
C
—
 

—<— 
A
V
-
 

ais 
Age 

N
S
 

+ 
—~—— 

) 
“ 

} 
S
.
L
N
N
I
 

+
 

x*e*2 
‘
0
g
 

A
N
A
L
A
O
 

- 
Nia 

A
z
’
S
-
 

N2°S- 
‘O10 

"NIT 
3
3
,
 

3
3
,
 

D
l
a
 

S
l
a
 

V
i
a
 

Cla 
c
l
a
 

Ita 
Ola 

6
A
 

C
A
 

L
A
 

S
A
 

S
A
 

V
a
 

C
A
 

c
A
 

LN 

 
 

‘910 
G
u
s
 <
+
{
e
4
|
 
Q
N
®
 

‘NIT 
IG 

ang 
42 

ane 

                 

a 

vez 
+ 

2
0
l
a
 

Nin 

S
Y
H
O
.
L
V
Y
E
V
A
A
N
O
D
 

 
 

A
e
-
s
~
 

A
V
E
S
 

S
y
3
a
a
s
n
g
e
 

A
N
d
t
n
o
 

O
L
 

S
I
O
N
V
Y
 

xq 

A
L
E
 

0g 
ae, 

cq 

eg 

B
6
0
 

Z 

S
x
H
3
4
5
N
d
 

L
N
d
L
N
o
 

Si 

A
G
+
 

I
>
,
   

   



LOW POWER VERTICAL OUTPUT AMPLIFER 155-0207-00 M156 

DESCRIPTION 

The M156 is a Low Power Vertical Output Amplifier, Class AB, up 

to 50 MHz bandwidth, up to 45 volts swing per side (+ 45 volt 

differential). Short circuit protection, output limiting and 
input circuit for delay line termination are on-chip. 

M156 (Vertical) 

~<— OUTPUT 

  

  

  

   PROTECTION 

  

SUPER 

GROUNDED 

BASE WITH   
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Yee   
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PROCESS . . . . . ew ew eh eh ele et:SC«@aASTTC ST 

POWER SUPPLY. . + SV, Voc Up to 65V 

PAC KAGE 24 DIP Ceramic or Hybrid 

DESIGNER . Carl Battjes 

INSTRUMENT USAGE . . . . =. . « « se) 5223



  
SIGNAL OUTPUT TO CRIT 
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LOOKING AT LID SURFACE OF 24 PIN - 
CERAMIC PACKAGE CHK BY] BOB GAULT ITOCTAM DIE SIZE | SSmil X GImil 

2. RESISTOR VALUES AT 25°C TYPe | MONOLITHIC | Low POWER CLASS AB [mise 
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BEAVERTON, ORGGON, U.S.A.| DART NO. 155-020 

  

  

  

    
      
  

  

    
  

 



TRIGGER GENERATOR 155-0151-00 M159 

DESCRIPTION 

This Integrated Circuit is intended for use in scopes with up to 

100 MHz bandwidth. It employs SHF II processing with ECL circuitry, 
and requires +5 volt and -5 volt power supplies with a power dissipa- 
tion of 310 mW. Low frequency sensitivity is typically 7.5 mV to 
25 MHz and increases by a factor of 3 at 100 MHz. DC trigger input 
levels are around @ volts. Features include slope selection, hyste- 
resis adjustment, trigger level centering, free-run input, trigger- 
view outputs centered around ground, and an operational amplifier 
with typical open-loop gain of 500. The gate and gate complement ~ 
Signals are at ECL levels. A Schmitt trigger circuit accepts reset 
Signals with slow transistions. 

  

PROCESS . . . . . we ww ee OSH TT 

POWER SUPPLY . Cee ee ee ee ee Veg #5V5 Veg -5V 

PACKAGE . . . . we « ee ee ee) 620 Pin DIP 
(Kovar-Copper-Kovar ) 

DESIGNER . . . . . «© «© «© «© « « « ©. Gerald McMorrow 

INSTRUMENT USAGE . . . 2. 2. . © « «© = 465M  
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155-0023-00 M160 

| | 155-0024-00 M161 

CHARACTER GENERATOR 155-0025-00 M162 

| 155-0026-00 M163 
155-0027-00 M164 

DESCRIPTION 

This integrated circuit was designed to generate the X- and Y- wave- 

forms corresponding to ten different alphanumeric symbols, under 

control of an external scanning voltage. There are four different 

sets of symbols, designated by the suffixes -N (numbers), -L (let- 
ters), -S (symbols) and -P (prefixes). 
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PACKAGE . . . 2. ee ee el ee we 16 DIP 

DESIGNER. . . . ee el ee ee ee Barrie Gilbert 
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155-0086-00 M165 
155-0087-00 M166 
155-0088-00 M167 

LEGEND GENERATOR | | 155-0104-00 M169 
155-0105-00 M170 
155-0135-00 M171 

DESCRIPTION 

12 x 10 x 4 read only memory coupled to a 4-bit D/A converter with 
internal precision current sources requiring a single precision ex- 
ternal reference. This output is directly compatible with KRO row 
and column data lines. The ten "memory positions" are scanned by a 
4sbit B.C.D coded input which may be @ to -15 Volt time slot data or 
T~ levels or any combination thereof. The 12 "word" lines are T~ com- 
patible only and NEG true. Several “word lines" may be true at one 
time as long as memory locations (time slots) are not shared. 

  

Intended applications are for encoding of CRT read-out directly with 
electrically alterable information. Other variations are possible, 
such as it may be used to multiplex and encode three, 4-bit words. 

Programming is accomplished by inexpensive preohmic and emitter mask 
changes. : | 

PROCESS... we we ee ee ee 200 2/89 

POWER SUPPLY. . . 2 2 2. ee eee Veo OVs Vee ~15V 

PACKAGE . . 1. 2. ww. eee ee 20 DIP 

DESIGNERS. . . ... 2 6 + 6 6 6) 66h )6ROger McCoy/Mike Metcalf 

INSTRUMENT USAGE . . . . . «ss se 155-0086-00: 7015 (R) 
155-0087-00: 7D15 (C1) 
155-0088-00: 7D15/7L13 (C2) 
155-0104-00: 70320 (C3/C3A) 
155-0105-00: 7J20 (A/R3) ©  



  

ROM PROGRAMMING - TIME SLOT 

155-0086-00 M165 
  

01 2 3 4 5 6 7 8 9¥ 10 11 12 13 14 15 
  

  

  

  

  

  

1|3)}4{5 |10 

3 {4 1] 5 |10 

3 | 4 10 

3 | 4 10 

3/4] |10 
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10 x 
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155-0087-00 M166 
  

  

  

  

  

  

  

  

  

  

  

  

  

012 3 4 5 6 7 8 9 10 11 12 13 14 15 

1/7 /5|4 2 

2,;6/5)|4 2 

3);3/ 1 2 

4|2/1 2 

511] 1 2 

6 1 2 

7 1/1 /1 

8 1 |1 

9 1 

10 1/1 

11 5 

12 10| 2 |10| 2|9| 1                                   
  

NOTE: The number in the square is in terms of tenths of milli- 

amp output current. The crossed out area is not used.



  

ROM PROGRAMMING - TIME SLOT 

155-0088-00 M167 
  

0123 4 5 6 7 8 9 10 11 12 13 14 15 
  

  

  

  

  

  

  

  

  

  

  

  

                                    
  

  

‘ 8 

2 4 

3 2 
4 1 

5 7 

6 6 

7 | 5 
8 g 

9 4 

10 2 

11 1 / 
12 10o| \f 

155-0104-00 M169 

0123 45 6 7 8 9 1011 1213 14 15 

1 | 

2 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12   
NOTE: The number in the square is in terms of tenths of milli- 

amp output current. The crossed out area is not used.



ROM PROGRAMMING - TIME SLOT 
  

155-0105-00  M1/0 
  

  

  

  

  

  

  

  

  

  

  

  

                        

0123 4 5 6 7 8 9 10 11 12 13 14 15 

1 9/9 9 

2 9 

3 9 

4 9|9 9 

S 9 | 9 

6 

7 

8 9 

9 9 

10 | 9 

11 2/2 

12 slaZ|             
  

155-0135-00 Mi1/1 
  

  

  

  

  

  

  

  

  

  

  

  

  

0123 4 5 6 7 8 9 10 11 12 13 14 15 

1 1/1/11] 4 

2 2|2/2/2 

3 4\4141/4 

4. s8is|sis 

Ww 5/1 

6 | 2 

oO 7 1 

8 2 

R 9 6 

10 1 

0 11 10 

12 |10                                   
  

NOTE: The number in the square is in terms of tenths of milli- 

amp output current. The crossed out area is not used.
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DUAL STROBED COMPARATOR | 203-0175-90 M175 

DESCRIPTION 

Each M175 integrated circuit contains two complete strobed voltage 

comparators. A strobed comparator is different from the more fami- 

liar continous duty comparator in that comparison decisions are 

made only on the strobe edge. This is a high performance component 

for clock-driven A/D converters, logic analyzer inputs, and digital 

test systems. 

Internally each comparator is arranged in a master-slave configura- 

tion which holds the output data valid for a complete clock cycle. 

Output is a fixed current steered through either collector of a 

pair of common base NPN transistors. The output current will give 

sufficient voltage at the remote end of properly terminated trans- 

mission lines to accurately drive ECL or TTL differential line re- 

cievers. Strobe inputs are level shifted and attenuated differen- 

tial ECL signals. Only a few hundred millivolts of strobe inputs 

are needed to operate the comparators. Though full ECL Swings can 

be used, this unnecessarily brings large signal transients onto the 

die. For the strobe low input, the Master stage functions as a 

wide-band differential cascode amplifier. The Slave stage now per- 

forms as an amplifier in transmitting the decision state of the 

Master to the outputs. On return to strobe low input, the Slave 

stage latches and holds these outputs until the next time that the 

strobe input goes high. Intended voltage supplies are 9.9 volts and 

-12.0 volts. Intended voltage inputs are -6.38 + 0.125 volts. Vol- 

tage supply and input levels can be shifted together as needed for 

other applications. In doing so, the user must take care that the 

strobe inputs and current outputs will function correctly. Wider 

input voltage swings are allowed within the positive limit of the 

cascode bias volate and the negative limit of the current source and 

switch. Signal distortion and slew rate limiting will occur as usual 

for a small signal amplifier driven outside of its linear region. 

 



DUAL STROBED COMPARATOR 

Comparison Decision Time 

Strobe Maximum Repetition Rate (Period) 

Input Bandwidth (As An Amplifier) | 

Input Resolution Plus Offset . 

Input Range. 

Output 

Power. 

PROCESS . 

| POWER SUPPLY 

PACKAGE . 

DESIGNER. 

INSTRUMENT USAGE . 

Vv 

203-0175-90 M175 (continued) 

< 500 pS 

200 MHz (95 nS) 

800 MHz 

I+
 5 mV or Less 

125 mV Around -6.38V I+
 

8 mA Through Either Of 
Two Common-Base Buffer 
Transistors 

1.2 Watts 

SHF III 

. § - 12 Volts, 100 mA 

Hybrid 

Steve Wetterling 

7612D
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5-BIT ECL D/A CONVERTER 203-0177-90 M1/7A 

DESCRIPTION 

The M177A is a 5-Bit DAC designed for use with the 203-0155-90 (M155A) 

in parallel-serial A/D converter systems. Five precision binarily- 

scaled current sources are independently switched to either I or I 
according to the ECL digital input word. I and I are supplementary 

current outputs with a voltage compliance of -1.6 to +3.1 volts. 

Switching is done by an emitter-coupled pair driven differentially 
by an amplifier which converts the single-ended input to a level- 
shifted differential drive. Two unswitched LSB current sources are 
provided for a particular application. Settling time to 8-bits with 
a 240 2, 10 pF load is 15 ns. 

A reference current equal to 1/2 I (MSB) is set up with an external 
resistor, voltage reference, and op-amp. I (MSB) is designed to be 
12.8 mA. Binarily-weighted emitter resistors are required and are 
provided by 155-0167-01 (H710). Maximum accuracy is achieved by 
functionally trimming these resistors, dropping several volts across 
them, and operating the outputs into a fixed voltage. 

  

The M177A is operated between ground and -5.2 volts with typical power 
dissipation of 240 mW depending on usage. | 

PROCESS . . . . 2 we ew we ees MT 

POWER SUPPLY. . . . . «© «© « «© . - 75.2 Volts 

PACKAGE Se 16 Pin TO-8 Can 

DESIGNERS. . . . . . 2. © «© « ©... Stew Taylor/Bob Nordstrom 

INSTRUMENT USAGE



 
 

0
6
-
L
2
4
1
0
-
€
0
e
 

“ON 
L
u
v
d
 

S
e
 

‘y'S'N 
‘
N
O
O
S
H
O
 
‘
N
O
L
Y
U
S
A
V
 

a
S
 

“ON! 
SXINOWL 

SLL 
 
 

 
 

v
e
z
i
]
 

Y
S
L
Y
B
A
N
O
D
 

W/O 
LIE~-S 

S
4
d
W
/
O
N
S
 
L
I
N
D
Y
I
D
 
A
3
B
L
V
H
O
A
S
.
L
N
I
 

 
 

 
 

 
 

 
 

  
  

  
  

  
 
 

  
 
 

 
 

  
 
 

 
 

 
 

  
 
 

  
  

 
 

  
 
 

  
 
 

  
  

 
 

  
  

 
 

 
 

 
 

  
 
 
 
 

  
  

  
  

 
 

  
  

  
    

  
  

  
 
 

  
  

    

  
  

      

. DIRLIIONOW] 
 BdAL 

m
s
p
 

ximeg| 
azis 

aialzc-p-e| 
P
A
P
E
,
 
B
a
g
 

uno 

C
I
G
A
H
 
| 

aOoVvMOvd}oz-I-1 
h
a
j
b
u
e
 

7 -¢ [AS N
M
G
 

II 
AHS | 

SS300ud}9z-6-2! 
Vovbon 

& | 
HONS 

A2°G- 

alle 
A 

i 
B 

2 
Hh 

Oo 
B 

B 

wai) 
ve 

we 
v2 

vk, 
AS'E-= 

v
e
 

v
u
 

w
a
y
 

F
e
v
 

L
9
0
,
A
 

L
G
0
 

44 
L
y
O
o
7
 

Z
e
0
1
 

£
2
0
 

9
0
7
 

s
o
t
 

+
1
 

[4] 
svie 

w
e
e
z
i
s
|
 

. 
. 

_ 
_ 

_ 
_ 

_ 
_ 

AztS- 
_ 

; 

Siz 
00S 

OSt 
00S 

I 
00S 

I 
00S 

x1 
00S 

00s 
BIE 

o0se¢ 
poHs 

294 
bSue 

264 
pres 

2ry 
ped 

2€y 
peus 

22y 
61g 

ies 
Lys 

A
6
‘
E
-
=
 

e
a
 

p20,-4 
200441 

7S0-7 
250-4 

y20-4 
220-Tsvia, 

a
n
 

N
O
 

906 
LO 

6u 
f
u
w
e
r
2
 

f
o
m
 

f
y
w
s
'
o
 

t
e
e
 

wy 
AO'E-= 

(0 
of f ve 

6O 
fy 

| 
2 

Sau, 
Hee 

M
E
 

E
z
O
 

Ww 
BIO 

Olds 
B
u
 

LID 
tv 

> 
fom 

31D 
ooze 
a
l
a
S
 

AGB 
‘N\-= 

v 
° 

LY 
~ 

. 
a
 

co 
a
 

T
A
S
U
A
 

K
e
o
 

K
o
2
d
 

K-77 
1
g
 
s
s
v
a
s
e
 

vers-a'b| 
S10 

120% 
ISO 

vor 
(con 

120 
vID 

> 

OoOK 
oson 

ovon 
ocox 

020 
b 

asw 
gs7 

A
w
 

of 
Bi 

BI 
al 

c
e
 

I 
I
 

S
i
g
 

B
g
 

v
g
 

e
g
 

lg 
Q
N
S
 

8
a
s
r
y
 

Vasit 
aay 

 
 

 



DIGITAL STORAGE VERTICAL CONTROL 155-0157-00 M180 

DESCRIPTION 

The M180 and M181 acquire a low speed, low repetition rate waveform, 
store the waveform in a digital form, and then redisplay the waveform 
at a higher rate. Also, the waveform may be digitally processed to 
provide several types of displays. The waveform is segmented into 
1024 horizontal locations. An eight bit vertical value is computed 
for each horizontal location and stored in an external RAM. The mem- 
ory can be split into two smaller memories of 512 locations. One 
waveform can be retained for comparison with a waveform acquired lat- 
er. 

The M180 constantly digitizes a waveform using the successive approxi- 
mation technique. All vertical values are summed for a single horizon- 
tal location. The number of vertical values is counted. These two 
numbers are divided giving an average value. Also, the largest verti- 
cal value is retained. The process begins anew at each horizontal lo- 
cation. The largest value or the average value is then selected and 
stored. The selected value can be compared with. the current memory 
content and the larger of the two stored. 

The M181 determines the horizontal position using a 10-Bit tracking 
ADC. A programmable logic array in the M181 controls the display. 
The user can display either half of the memory, both halves inter- 
laced, or the algebraic difference between the two halves. The M181 
controls the addressing of memory. Provisions exist for external cir- 
cuitry to read and modify the memory. 

  

Either circuit by itself is useless, but the two together form a com-. 
plete digital package. The memory and the analog portion of the A/D 
and D/A converters are external. | 

PROCESS . . - 1 ee ee ee ee PSF (AMI MOS) 

POWER SUPPLY. . . . . «©. ww . « « +5/50 mA, -5/50 mA, -15/10 pA 

PACKAGE . . . . . . . . « « « « « 40 Pin Dual-In-Line 

DESIGNER. . . . . . ww we) ee) ODon Kirkpatrick 

INSTRUMENT USAGE . . . . ee ee ee LB OTLIB 
7L18  49X  
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DIGITAL STORAGE HORIZONTAL CONTROL 155-0158-00 M181 

DESCRIPTION 

This circuit MUST be used with the 155-0157-00 (M180). Refer to 

155-0157-00 (M180) for a complete description. 

  

PROCESS . . . . - « « ee «ee | PSF (AMI MOS) 

POWER SUPPLY. . . ce +5/40 mA, -2/40 mA, -15/10 pA 

PACKAGE . - . - ee ee ee ee + 40 Pin Dual-In-Line 

DESIGNER. . . - - oe ee ee a Don Kirkpatrick 

INSTRUMENT USAGE . . . 1 we eee OLS 7113 
7L18 49x
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4-DECADE DVM 

DESCRIPTION 
  

155-0185-00 M187 

When used with an integrator, comparator, and switchable current 
source, the M18/ forms a complete DVM. The integrated circuit can 
internally divide the output values by 1, 2, 4, or 5. Two output 
pins indicate when the counters have over-ranged or under-ranged. 
The frequency of the on-chip clock is determined by an externa] 
capacitor and resistor. The output from the integrated circuit is 
a 10-level current suitable for interfacing with the New Generation 
Knob Read-Out System. 

PROCESS 

POWER SUPPLY. 

PACKAGE 

DESIGNER . 

INSTRUMENT USAGE 

IL 

. +5V, =V cc -15V 
EE 

- 20 DIP 

Don Larson 

7B15  
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TV SYNC GENERATOR | 155-0188-00 M192 

DESCRIPTION 

The M192 is a multi-standard broadcast television sync generator. 
It can be programmed for NTSC, PAL, or PAL M timing standards. 

Outputs include sync signals required for television broadcasting, 
timing for various test signals, and a synchronous counter chain 
from 65H to H. All outputs are derived from a 5 MHz input clock. 

  

PROCESS . . wee ee eee ee CMOS I 

POWER SUPPLY. . . 2 1 1. 1 we ss Vpp #10 Volts 

PACKAGE . . . ee ee ee eee 40 DIP 

DESIGNER . . . . . hehe a see Don Larson 

INSTRUMENT USAGE . . . . . 2. . eee 1410 1411 
| 1412 1470 

1474 143 
3240 (GVG)  



COUNTER 

+40 

SYSTEM 
SELECT 

VERTICAL 
COUNTER 

+525/625 

HORIZONTAL 
TIMING 

12 x15 LOGIC 

HORIZONTAL 
DECODE 
ROM 

VERTICAL 
TIMING 
LOGIC 

22X31 

VERTICAL 
DECODE 
ROM 

VERTICAL 
CONV 
GENERATOR 

+35/+42 

HIGH 
FREQUENCY 

+G4 

I92 
PART MO. 155- 0188-00 TYPE FMONOLITHIC 

ENG 

pwr BY 

CHK BY 

COMP 
BLANKING 
LOGIC 

DIVIDE 

VERTICAL 
DivloEe 

IWYEGAATED CIRCUIT Eg AFG TV SYNC GENERATOR | S*ratane ae” 

PROCESS | CMOS 

W PACKAGE | 40-PIN DIP 

BOB GAULT DIE SIZE | 172 x 159 mils   
 



DISCRETE DEVICES 

BY CIRCUIT NUMBER 

  

TITLE PART NUMBER CIRCUIT 

Schottky Diode 204-0677-90 D32 

NPN Transistor 204-0565-90 D58 

NPN Transistor 204-0566-90 D75 

Tear Tab Schottky Diode 204-0553-90 D84 

PNP Transistor 204-0625-99 D102 

Darlington Photo Transistor 204-0676-90 D113 

Diode Array 204-0757-00 D143 

NPN Transistor 204-0707-90 D156 

NPN Transistor 204-0746-90 D180 

Microwave Transistor 204-0753-90 D186 

High Current Bipolar Transistor D206 204-0792-90 

 



  

DISCRETE DEVICES 

BY PART NUMBER 

  

TITLE CIRCUIT PART NUMBER 

Tear Tab Schottky Diode D84 204-0553-90 

NPN Transistor D58 204-0565-90 

NPN Transistor D75 204-0566-90 

PNP Transistor D102 204-0625-90 

PNP Transistor D113 204-0676-90 

Schottky Diode D32 204-0677-90 

NPN Transistor D156 204-0707-90 

NPN Transistor D180 204-0746-90 

Microwave Transistor D186 204-0753-90 

Diode Array D143 204-0757-90 

High Current Bipolar Transistor D206 204-0792-90



INTEGRATED CIRCUITS ENGINEERING/MANUFACTURING CONTACTS 

BY CIRCUIT NUMBER 

  

204-0792-90 

ICE CONTACT ICM CONTACT PART NUMBER CIRCUIT 

Krishna Verma Hal Lillywhite 204-0677-00 D32 

Krishna Verma Steve Fierro 204-0565-90 D58 

Krishna Verma Steve Fierro 204-0566-90 D75 

Krishna Verma Hal Lillywhite 204-0553-90 D84 

Krishna Verma Steve Fierro 204-0625-90 D102 

Krishna Verma Steve Fierro 204-0676-90 Dit 

Krishna Verma Hal Lillywhite 204-0757-90 D143 

Krishna Verma Steve Fierro 204-0707-90 D156 

Krishna Verma Steve Fierro 204-0746-90 D180 

Krishna Verma Steve Fierro 204-0753-90 D186 

Krishna Verma Steve Fierro D206 

 



NPN TRANSISTOR . | 204-0565-90 Db58 

DESCRIPTION 
A Tek made transistor (NPN) used in the 155-0080-00 (Hi25). It 
will carry a reasonably high current (100 mA to 120 mA) and has 
an f.. near 900 MHz. 

T 

Beta (120 mA and 4 Volts) . . . . . . « 40 

lees (at 5 Volts) . 8 82 

BVeEo (at 1 mA). . 2... weet WoT tS 

BV epg (at 1 mA). 2 2 ee ee ee ee 50 Volts 

Fe . Approximately 900 MHz 

DESIGNER . . 3 . we eee ee eS eS Mi Ke ~Dickman 

INSTRUMENT USAGE 

 



NPN TRANSESTOR | | 204-0566-90 D7/5 

DESCRIPTION 

A Tek made transistor (NPN) used in the 7L12 and 7L13 Oscillators. 
and may be used as an amplifier in the 155-0068-00 (H101). It has 
an output capacitance (Cop) of about 0.8 pF at 6 volts and an fy 
of about 3 GHz. 

Beta (5 mA and 5 Volts) . . . . .. ~. ~~. ~ 100 

BV egg (at 1 mA). 2. . .).hOeeCOetete:t~<:S*C<CiSK“ ST. tS 

LVerg (at mA). 2. 2. ww ww 8 Volts 

Fy Bo 3 GHz 

Coc (at 6 Volts) . . . . . eee 0.8 pF 

DESIGNER . . . . . . . . se) Ct eté‘ ”*CM i KE: ~Dickman 

INSTRUMENT USAGE . . . . . . . . . ~~. =<J4L12 
7L13 

 



TEAR TAB SCHOTTKY DIODE | 204-0553-90 D84 

DESCRIPTION 

The D84 is a Tear Tab Diode Schottky Diode chip with a die size 
of 0.030 x 0.045 inches. The maximum allowable forward current 
is 11 mA 

  

Electrical Parameters 

  

PARAMETER CONDITIONS TYPICAL MIN ‘MAX 

Re Ip = 10 mA BL 20 2 

Cc @ Bias, 1 MHz 0.1 pF 

VB 1 uA | 8 Volts 5 Volts 

DESIGNER. . . . . . . ee ee ee Krishna Verma 

INSTRUMENT USAGE . . . . ew ee ee S86 

 



PNP TRANSISTOR = 204-0625-90 D102 

DESCRIPTION 

A Tek made transistor (PNP) used as a protection device in the 
155-0113-00 (H116) Logic Probe for the 203-0096-90 (M96). It. 
will carry 150 mA at 5 volts and has a very low leakage current. 

Beta (150 mA and 5 Volts) . . . . . . . >40 

lees (at 25 Volts). . . . . . 2. « « . <50 DA 

; BV cco (at 100 pA) . . . .eeeteteti<(:ti‘«éaR VT tS 

( BVepg (at 100A). . - - . ee ee + 232 Volts 

DESIGNER. . . . . . . . . © . © +». Krishna Verma 

INSTRUMENT USAGE



T
n
,
 

  

DARLINGTON PHOTO TRANSISTOR 204-0676-90 D113 

DESCRIPTION 

A Darlington photo transistor made using the standard 200 2/sq 
process. The emitter is internally shorted to the substrate 
while the collectors are isolated so that it may be scribed in- 
to common emitter arrays. The device is normally operated open 
base but a base contact pad is provided. The device responds 
to visible and infrared radiation with a peak efficiency around 
0.7 um. 

Composite Beta (6 Volts, 1 mA). . . . . . 41,600 to 10,000 

leg (Dark, Ver =8 Volts)... .. . . <0.1 DA 

BV oEg (10 wA) Typical. . . . . . . . . .15 Volts 

TA , | | > 5 mA 

Veesay (1 mA) Typical. . . . . . . . « 1.1 Volt 

PROCESS . . 1. wwe ee ee wee) 200 2 SQ 

DESIGNER. . . . wee ll Bob Nordstrom 

INSTRUMENT USAGE 

 



  

DIODE ARRAY | 204-0757-90 D143 

DESCRIPTION 

This device was designed as a target for the T7610 EBS Digitizer 
‘tube, which is used in the 7612D Waveform Digitizer instrument. 
The die is approximately 250 x 40 mils. in size and contains 10 
adjacent diodes, each 230 mils. Jong by 1.26 mils. wide, formed 
by a boron diffusion on an N-Type epitaxial substrate. The active 
area of the diodes is covered by a pattern of thick and thin alum- 
inum in the form of a digital gray code. 

For the Digitizer application, die are attached to an alumina sub- 
strate which is mounted on a special header and sealed to an elec- 
tron tube. .In operation the diodes are reverse biased and bombarded 
by an electron beam. An output signal is obtained from a diode when 
the beam penetrates a thin metal area. The combined outputs of all 
of the diodes provides an 8-bit digital code which is dependent on 
the beam position. 

Forward Bias (at 1 mA) Soe ew ee ee eo Vo tt Maximum 

Reverse Bias Breakdown (at 1 pA). -. . . ~~. «630 Volts Maximum 

Reverse Leakage (20 Volt Bias). . . . . . 30 pA Maximum 

Interdiode Leakage (at 10 Volts). . . . . 100 uA Maximum 

Diode Capacitance (11.5 Volt Bias) . . . . 5 pF Maximum 

DESIGNER. . . . . . . wwe eC ORay Hayes 

INSTRUMENT USAGE . . . . . . . ~~ ©» «©7612D 

 



  

NPN TRANSISTOR | 204-0707-90 D156 

DESCRIPTION. 

A Tek made transistor (NPN) for high voltage, common base appli- 
cations requiring a gain bandwidth product of 1 GHz. | 

PA (Vor = 30 Volts, T, =< 200°). . . . . 3 Watts* 

fy (Ver = 14 Volts, I, = 160 mA). . . . . 1 GHz 

Cop (Vop = 4 Volts) re 2.5 pF | 

*Guaranteed safe operating area 

DESIGNER. . . . . we ee ee Krishna Verma 

INSTRUMENT USAGE . 

 



C
O
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NPN TRANSISTOR 

DESCRIPTION - 

204-0746-90 D180 

The D180-is a Tek made power (NPN) transistor. It has a totem 
pole configuration for Z-axis drive in the 7104 and Z-axis drive 
for RASCAL (IDG). 

Dc 
BV 

Io 
Con 

LVCEO 
h 

CBO 

FE 

Safe Operating 

RF 
ee 

fy 
t 

- DESIGNER 

INSTRUMENT USAGE. 

(5 Volts, 100 mA). 

150 Volts 
. 150 mA. 

2.0 pF at 10 Volts 
80 Volts 
30 

Approximately 5 Watts 

500 MHz, 1.0 GHz 

700 pS (7904) 

Krishna Verma 

7104 
7904 

 



MICROWAVE TRANSISTOR oo 204-0753-90 D186 

DESCRIPTION 

The D186 is a Tek made microwave transistor (NPN) with a low 
noise level. ; 

Begg tt te ee + 25 Volts 
Ip ee ee 70 mA | 
Cop: wee ew ww we ee 6069 pF at 10 Volts 

LVoEQ Sr 12 Volts 

RE a 
f, eee ee ee ee 765 GHZ 
Fax Be 18 GHz 

NF... ee ee ee ee eee 245 GB at 2 GHz 
| | , 4.3 dB at 4 GHz 

\Sopl2.0 2 eee ee ee ee 9 GB at 2 GHz 
3 dB at 4 GHz 

DESIGNER. . . 2 1 1. we ee Krishna Verma 

INSTRUMENT USAGE . . . . eee TREO 
TR502. 

 



  

HIGH. CURRENT BIPOLAR TRANSISTOR 

DESCRIPTION 

204-0792-90 D206 

The D206 is a NPN high current bipolar silicon transistor. It is 
designed and developed as a CCD clockdriver for fast clock rate. 
However, this device can be used in microwave power amp1i fier and 
oscillator application. 

oc 
BV RG . 

I C° 

LV CEQ . 

Cop (at 4 Volts) 

RF 
— 

Ff ( 

DESIGNER . 

‘INSTRUMENT USAGE . 

5 Volts, 150 mA) . 

35 Volts 

400 mA 

15 Volts 

7 pF 

Approximately 4 GHz 

Krishna Verma 

 



  

HYBRID CIRCUITS 

BY CIRCUIT NUMBER 

  

TITLE PART NUMBER CIRCUIT 

Vertical Output Amplifier 155-0125-00 HO74B 

Vertical Output Amplifier 155-0115-00 H106A 

Vertical Output Amplifier 155-0168-00 H126 

Diode Leveler 155-0107-00 H204 

Trigger Circuit 155-0150-00 H473 

Horizontal Clamp 155-0179-00 H475 

Amplifier 155-0175-00 H476 

Vertical Output Amplifier 155-0176-00 H477 

Horizontal Output 155-0178-00 H488 

Input Protection Circuit ~ 155-0180-00 H489 

9-Channel Data Acquisition 155-0137-00 H493 

Input Amplifier 155-0181-00 H500 

4-Bit Parallel A/D Converter MSB 155-0165-00 H508-1 

4-Bit Parallel A/D Converter 155-0165-01 H508-2 

Diode Pulse Shaper 155-0182-00 H575 

Vertical Preamplifier Gain Switch 155-0161-00 H616 

Differential Detector 155-0183-00 H672 

5-Bit ECL D/A Converter 155-0167-01 H710 

8-Bit D/A Converter 155-0169-00 H719 

 



~ HYBRID CIRCUITS 

BY PART NUMBER 

  

TITLE | CIRCUIT PART NUMBER 

Diode Level | H204 155-0107-00 

Vertical Output Amplifier H106A- 155-0115-00 

Vertical Output Amplifier HO74B 155-0125-00 

5-Channel Data Acquisition H493 155-0137-00 

Trigger Circuit H473 155-0150-00 

Vertical Preamplifier Gain Switch H616 155-0161-00 

4-Bit Parallel A/D Converter MSB H508-1 155-0165-00 

4-Bit Parallel A/D Converter H508-2 155-0165-01 

5-Bit ECL D/A Converter H710 155-0167-01 

Vertical Output Amplifier | H126 155-0168-00 

_ 8-Bit D/A Converter H719 155-0169-00 

Amplifier H476 155-0175-00 

Vertical Output Amplifier H477. 155-0176-00 

Horizontal Output | H488 155-0178-00 

Horizontal Clamp H475 155-0179-00 

Input Protection Circuit H489 155-0180-00 

iipue Aplitier | H500 155-0181-00 

Diode Pulse Shaper | H575 155-0182-00 

Differential Detector H672 155-0183-00



HYBRID CIRCUITS ENGINEERING/MANUFACTURING CONTACTS 

BY CIRCUIT NUMBER 

  

HCE CONTACT HCM CONTACT PART NUMBER CIRCUIT 

David A. Miller Jim Weod 155-0125-00 HO74B 

Oscar Olson Pete McReynolds 155-0115-00 H106A 

David A. Miller Pete McReynolds 155-0168-00 H126 

Dale Hartman Dan Murphy 155-0107-00 H204 

David A. Miller Jim Wood 155-0150-00 H473 

David A. Miller Dan Murphy 155-0179-00 H475 

David A. Miller Dan Murphy 155-0175-00 H476 

hava Miller Dan Murphy 155-0176-00 H477 

David A. Miller Jim Wood 155-0178-00 H488 

David A. Miller Dan Murphy 155-0180-00 H489 

Oscar Olson Pete McReynolds 155-0137-00 H493 

David A. Miller Dan Murphy 155-0181-00 | H500 

David A. Miller Pete McReynolds 155-0165-00 H508-1 

David A. Miller Pete McReynolds 155-0165-01 H508-2 

David A. Miller Jim Wood 155-0182-00 H575 

David A. Miller Pete McReynolds 155-0161-00 H616 

David A. Miller Jim Wood 155-0183-00 H672 

David A. Miller Pete McReynolds 155-0167-01 H710 

Oscar Olson Pete McReynolds 155-0169-00 H719 

  

 



VERTICAL OUTPUT AMPLIFIER 155-0125-00 HO74B 

DESCRIPTION 

The HO74B is a hybrid consisting of an Integrated Circuit (M080) and 
two discrete transistors. Output amplifier for Pulse Generator 

  

Equivalent band pass - 200 MHz. 

Refer to 203-0080-90 M080 

PROCESS . 2... we eee ee OI CK-FITM 

POWER SUPPLY. . . . . . . .).)he)hUe)™CU)hCUE «15 Volts and +40 Volts 

PACKAGE . . . . . ee eee ett etsti‘<isS~éPitn TO-8 

DESIGNER. . 2. 2. 2... whUetUeteté«<Ysté‘<i‘;™”:éSM i KE REN 

INSTRUMENT USAGE . . . 2. . hehehe OPG5O2  
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VERTICAL OUTPUT AMPLIFIER | 155-0115-00 H106A 

DESCRIPTION 

The H106A is a Integrated Circuit/Transistor Hybrid designed speci- 
cally as a Vertical Deflection Plate Driver in a CRI enabling a band- 
width of DC to 100 MHz. 

  

Refer to 203-0089-90 M089 

PROCESS ©. ee ee Thin-Film 

POWER SUPPLY. . . . . . . . . . «.« 415 Volts 

DESIGNER . . . . . . .« « «© « « « . Oscar Olson 

PACKAGE . . ww ee ee eee ee TOH8B 

INSTRUMENT USAGE . . . . . . . . « « 464 
465B 
466
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VERTICAL OUTPUT AMPLIFIER  155-0168-00 126 

DESCRIPTION 

The H126A is a Integrated Circuit/Transistor Hybrid designed speci- 
fically as a Vertical Deflection Plate Driver for the 475A Portable 
Oscilloscope. The bandwidth required by this instrument is DC to 
250 MHz. 

  

Refer to 203-0102-90 M102 

PROCESS. we ee ee ee ee Thine FAT 

POWER SUPPLIES. . . . . . . . «15 Volts, +55 Volts 

PACKAGE . . . . ee eee ee ee 16 Pin TO-8 

DESIGNER. . . . . . . ww ee) OE inar Traa 

INSTRUMENT USAGE . . . . . . . . «~~. 475A  
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DIODE LEVELER 155-0107-00 H204 

DESCRIPTION 

The H204 is a leveling circuit whose DC output is approximately equal 
to the peak-tp-peak voltage at its input leveling point. The H204 
circuitry provides frequency response compensation for the SG503 
attenuator circuit board and 50 Q cable. 

  

PROCESS . ww ee ee ee  ThICK=FETM 

POWER SUPPLY. 

PACKAGE 

DESIGNER For / Dale Hartman 

INSTRUMENT USAGE . . . . . . . .) ©). )©6SG503
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TRIGGER CIRCUIT | 155-0150-00 4H473 

DESCRIPTION 

The H473 ia a Hybrid Integrated Trigger Circuit to be used in 
high frequency applications. The circuit consists of a SHF III 
monolithic mounted on a 1.22 cm square alumina substrate. 

  

Refer to 203-0122-90 M122 

PROCESS . 2. . ww eee ee ee) TIN FIT 

POWER SUPPLY. . . . « « «© «© « «© « « +5 Volts 

PACKAGE ©. ee ee we ee eee 16 Lead QUIP 

DESIGNER . - wee ee . Walt Ainsworth 

INSTRUMENT USAGE . . . . . . . . «~~~ 7B10 
7B15 
7B92A  
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HORIZONTAL CLAMP 155-0179-00 H475 

DESCRIPTION 

The H475 is a symmetrical soft clamp designed for use in a 50 2 push- 
pull system.’ The point at which clamping occurs is externally con- 
trollable and a transistor is included on the hybrid to allow tempera- 
ture compensation of the clamp point. 

When used in the 50 2 system, the 50 2 environment is maintained eX- 
cept when clamping occurs. The hybrid has an insertion loss of 
approximately 3 dB. 

  

Refer to 203-0196-90 M196. 

PROCESS . 2... we eee eee) STI N= FIT 

POWER SUPPLY. 

PACKAGE . . . 2. 2... wh eeeSCtSCt:~S*i<i2‘C22:«SWUM- Sree 
Alumina Substrate 

DESIGNER. . 2... wee eeSSSSSC@Daa vee Morgan 

INSTRUMENT USAGE . . . . 1. we 7104
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AMPLIFIER 155-0175-00 H4/6 

DESCRIPTION 

The H4/6 is a versatile high speed hybrid amplifier using a M178 in- 
tegrated circuit. The circuit can provide a gain of 4.6 (13.3 dB) © 
from a 50 & push-pull source without an output termination into a 
load of 50 2 per side. Alternatively the circuit may be configured 
to provide a gain of 2.3 (7.3 dB) with an output termination of 50 2 
per side and into a load of 50 Q per side. Risetime is less than 
140 ps in either configuration. 

By adjusting the ratio between two DC currents, the gain may be made 
to vary linearly from @ to 2.3 or 4.6. There is no invert mode built 
in. An emitter pick-off provides a third output signal with a fixed 
gain of 0.5. The input common mode voltage appears on Pin #12. 
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VERTICAL OUTPUT AMPLIFIER 155-0176-00 H477 

DESCRIPTION 

The H477 is a wideband (DC to 2 GHz) differential-in/differential-out 
amplifier consisting of an M196 integrated circuit. The hybrid de- 
velops + 10 volts across 200 2 and is used as a vertical CRT driver. 
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HORIZONTAL OUTPUT 155-0178-00 h488 

DESCRIPTION 
  

The H488 is a Linear Amplifier designed for use as a CRT Driver. It 
has an input impedance of 50 2 per side and is designed to operate 
into a 365 2 differential load. It has a current gain of 3.3 and is 
not back terminated. The device uses T-coils at the input and in- 
ductive peaking at the output. Its risetime is approximately 0.5 ns. 

The H488 has a 20 K2 resistor on each output. These provide low ca- 
pacitance pick-offs of the output waveform for use in a feed-back 
circuit around the hybrid. 

The f, doubler section of circuitry is built using SHF III devices. 
The gtounded base output devices are D156's. | | 

Refer to 204-0707-90 D156 
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INPUT PROTECTION CIRCUIT | 155-0180-00 H489 

DESCRIPTION 

The H489 is a hybrid input protection circuit designed to prevent 
the destruction of amplifiers having a 50 2 input impedance by the 
accidental application of signals as large as + 100 volts. Band- 
width is approximately 7 GHz and impedance match is maintained in 
both directions with approximately 1 dB loss of signal amplitude. 
Stored charge is approximately 200 picocoulombs. 

  

An auxillary disconnection system such as a relay disconnect must 
be used to protect the H489 from long term application of overload 
Signals. No heat sink is required. 
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5-CHANNEL DATA ACQUISITION 155-0137-00 4H493 

DESCRIPTION 

The H493 is a 5-Channel Data Acquisition hybrid featuring high 
speed, hgh input impedance, variable thresholds, and a differen- 
tial ECL output. 
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INPUT AMPLIFIER 155-0181-00 H500 

DESCRIPTION 

The H500 is a versatile high-speed hybrid amplifier using a M199 
integrated circuit. The circuit has a single-ended 50 & input and 
push-pull outputs with a gain of up to 3.55 into a push-pull 50 2 
load. The gain may be varied from 3.55 to @ and inverted to -3.55 
by adjusting the ratio of two DC currents. At full gain, the rise- 
time is 180 ps or less, but appreciable loss of bandwidth occurs 
at lower gains. 
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4-BIT PARALLEL A/D CONVERTER MSB 155-0165-00  H508-1 

DESCRIPTION 
The H508-1 is a 17 level (4-bit plus over-range) digitizer. The sub- 
strate contains 17 Thin-Film 10 2/Sq Nichrome resistors and one M155 
integrated circuit. The approximately equal resistors (about 15 2 
each) are connected in series and are individually functionally trim- 
med to provide equal voltage increments between each output transition. 
Functional trimming permits an initial partial nulling out of errors 
due to offsets and base currents in the integrated circuit. 

The H508-1 is designed for a full scale voltage of 3.072 or 192 mV 
per transition. VRP and V16 are shorted together. (The H508-2 is 

- designed for a full scale voltage of 192 mV or 12 mV per transition. 
V16 is not connected to the hybrid resistor string and must be bias- 
ed externally to VRP or higher. Voltage references are brought out 
for transitions 2, 7, and 12. These are used for the H508-2 ADC 820 
application). 
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4-BIT PARALLEL A/D CONVERTER 155-0165-01 H508-2 

DESCRIPTION 

The H508-1 is a 17 level (4-bit plus over-range) digitizer. The sub- 
strate contains 1/7 Thin-Film 10 2/Sq Nichrome resistors and one M155 
integrated circuit. The approximately equal resistors (about 15 2 
each) are connected in series and are individually functionally trim- 
med to provide equal voltage increments between each output transition.’ 
Functional trimming permits an initial partial nulling out of errors 
due to offsets and base currents in the integrated circuit. 

The H508-2 is designed for a full scale voltage of 192 mV or 12 mv 
per transition. V16 is not connected to the hybrid resistor string 
and must be biased externally to VRP or highter. VOltage references 
are brought out of transitions 2, 7, and 12. 
designed for a full scale voltage of 192 mV or 12 mV per transition. 
ed externally to VRP or higher. Voltage references are brought out 
application). 

  

Refer to 203-0155-90 M155 

PROCESS . . we ew ee eee ee THIN FET m 

POWER SUPPLIES ©... 1s 1 es Veg 46V5 Veg ~8.2V 

PACKAGE . . ww we ee ee QUEP 

DESIGNER. . . . . ee eee ee Bob Nordstrom 

INSTRUMENT USAGE . . . . . . . © «~~. ADC 820  



  

  

  

  

  

                                                      

  

      

    

      

  

    
    

  

    

  

  

  

    
  

  
  

Vo Va Vie +Vrer Vie 

RO RI R2 RS R4 RS Re RI Rs R® RIO Rit RI2 Ris Rig SRIS 

~Veer 9AM dp I 9p I 9 — 

4)" &) & & Bo 4 17 

-5.2v (¢}——_{} > Vee 
| cuwy 

( (¢+——_{} 
STROBES mM ‘ 

- 3 1 a na oreo | 
= it yd Lt = Lit i= 

-~ @A\-“ Fr YF Fr\- te \- + Fe Fer Fe YY FE UY UH UK UY Ot 

GND 
GND 

+3:1V[s1}—-—_{x- >" “p oo) 

ee -—{e}+—____{35] + 5 V 

0000 «0001 = «0010 ool e100 oto O10 ot 1000s: 1001 1010 Of} 100101 Wi9 wip ot 
| 

10F 16 To BINARY ROM ENCODER | OVER 
| RANGE 

Bo By B2 By Bx 

-5.1\ fs} 5} > Vue (7 ECL OUTPUT STAGE GND 
(pie) 

GND 
(p16) 

203-0155 ~90 

laai 
anal 

LSB MSsB OVER 
RANGE 

NOTES: 

|. RESISTORS RO,RI,"*'* RIS ARE APPROXIMATELY 
15. EACH. THEY ARE FUNCTIONALLY TRIMMED 
SO THAT ADJACENT WORD TRANSITIONS WILL 
BE SPACED 12 mV WITH A RESISTOR STRING EWeR [> ype |a-ce-77] PROCESS = 

CURRENT OF APPROXIMENTLY 0.8mA = ; 4S PIN TEKEORM 
CORRESPONDING TO A FULL SCALE VOLTAGE DWH BY] Row Honfains) [4-19-77] PACKAGE 35000 
OF 192 mV. cnwey]- 4 SUB SIZE | 7" xX 7" 

2. POS. Veer - NEG. Veer = 192 mv. Type | HYBRID 4-BIT PARALLEL H508-2 

INTEGRATED CIRCUIT A/D CONVERTER,LSB 
TEKTROWK, INC. 

BEAVERTON, OREGDM usa |PARTNO. 155-01G5-01   
  

    

  

  
OUTLINE DRAWING NOT 
AVAILABLE AT THIS TIME | 

  
  

 



DIODE PULSE SHAPER 155-0182-00 H5/5 

DESCRIPTION 

The H575 is a Schottky Barrier diode pulse shaping circuit. Diff- 
erential outputs with risetime of less than 150 ps are produced 
when the appropriate drive signal is applied. Amplitude is vari- 
able to a maximum of 500 mV side-to-side. 
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VERTICAL PREAMPLIFIER GAIN SWITCH 155-0161-00 H616 

DESCRIPTION 

The H616 is a hybrid circuit using one M130 integrated circuit. 
External circuit connections are made through Berg pins along 
one edge. The camswitch contact pads are incorporated to pro- 
vide for gain switching function. The circuit incorporated 
gain switching for 5 mV/div and 20 mV/div deflection factors, 
2.5:1 variable gain, inversion, positioning, trigger pick-off, 
and channel switch. Two circuits re used to provide dual trace 
operation in the SC504. An overall system bandwidth of at least 
80 MHz is achieved. 
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DIFFERENTIAL DETECTOR 155-0183-00 H6/2 

DESCRIPTION 

The H672 is a Schottky Barrier diode detector for use in a diff- 
erential leveling loop. Detected output is proportional to the 
signal voltage from side-to-side rather than from side-to-ground. 
The usable frequency is from 3 MHz to 1.5 GHz. High frequency 
response can be controlled by a DC input. 

  

PROCESS . 2. ew we eee ee ee) TIN FAT 

POWER SUPPLIES . . . . . . . . . «. « £15 Volts, +5 Volts 

PACKAGE . . . . . . . , » « « « »« 1.75 cm Hypcon System 

DESIGNER . . . . . 2. ee , . . . Art Metz 

INSTRUMENT USAGE . . . . . 2. 2) ee) «6(067-0587-02  
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9-BIT ECL D/A CONVERTER 155-0167-01 4H/10 

DESCRIPTION 

The H710 is designed for use with the M177 in a parallel-serial system. 
It is also possible to construct a 10-Bit DAC using two H710's. The 
hybrid contains Nichrome resistors with a sheet resistance of 50 2/sq. 
R, sets the reference current and is trimmed to 480 2/Sq. R, is a 
pull-up load resistor trimmed to be 0.25 R,. Binarily-scaled emitter 
resistors are functionally trimmed to set-Qp precision current sources. 
These are trimmed while measuring the output current at Pin #£. Two 
unswitched current sources approximately equal to ILSB are provided. 
One is connected to the output, the other is available as an open col- 
lector. The emitters of these two current sources are brought out so 
that they can be adjusted or disabled. 

  

The part is designed to operate with a reference of +3.072 volts or 
+ 1.536 volts. Full scale output current is then 25.6 mA. A -5.2 
volt digital supply is needed to set-up the reference current. Digi- 
tal inputs are ECL compatible and sink 1 mA each. 

The H710 is tested to have linearity between + 0.05% (+ 1/2 LSB at 10 . 
bits). More specifically, the four LSB currents ratio binarily to the 
MSB current within + 0.05% of full scale where full scale is defined 
to be twice the MSB current. Differential non-linearity is also test- 
ed so that each 1-bit transition causes an output change of 1/32 of 
full scale + 0.05% full scale. A final check of overall linearity is 
made by testing that the sum of the absolute values of each bit cur- 
rent error is less than 0.1% of full scale. This guarantees an over- 
all non-linearity of less than + 0.05%. 

The trimming and testing of the hybrid is done with the output ata 
constant potential in order to minimize non-linearity due to vari- 
able DAC output conductance. Theory and some testing indicate than 
an output compliance of 3 volts will affect linearity in a "smooth" © 
fashion by less than 0.05% of full scale. 

Settling time to + 1/2 LSB with 10 pF load capacitance is typically 
15 nS for 8-bits. 

Refer to 203-0177-90 M177 — 

PROCESS . . . ee” INH FTI 
POWER SUPPLY. . . . . . . . . eee 
PACKAGE . . . . . eee THB 
DESIGNER . . . . . . . .) SO eCOtetCteté‘(<aie”~SCéiOH «Nordstrom © 
INSTRUMENT USAGE . . . . . . . .«. ~~. ADC 820  
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NOTES: 

1. Re IS TRIMMED SO THAT V(PIN Io) = -TSOmYV* SOomyY, 

2.Rap IS TRIMMED TO RATIO TO Rp. 

3.Roa, Ria, RB AND RIG ARE TRIMMED SO THAT THEIR 
RESPECTIVE OUTPUT CURRENTS SCALE APPROXIMATELY 
To THE REFERENCE CURRENT. 

4. RI, RZ AND R& ARE TRIMMED SO THAT THEIR RESPECTIVE ENGR 4 Sabo [4729-77] PROCESS 
OUTPUT CURRENTS SCALE ACCURATELY TO THE CURRENT DWN BY] 8 ’ 4-21-17] PACKAGE |IGPIN TO-B LG. 
THROUGH RB, CHK BY? yy i s-2¢ 1 | SUB SIZE |.8"x.8" 

5, FOR RATIO AND SCALING TOLERANCE SEB LASER TRIM <vee |HyeRID 
SPECIFICATION. Tyre 5 BIT D/A CONVERTER [H7I0 

WTAGRATED CORCINT mre 

TEKTRONIX, INC. 
QEAVEETON GRecon, v.aa.| PART NO. 155-0167 -O!     
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8-BIT D/A CONVERTER 155-0169-00 4H719 

DESCRIPTION 

This D/A converter hybrid consists of an eight section 75 2 ladder 
network with eight input transistors and eight emitter resistors 
of 250 Q each. : 

The input terminals are intended to be connected to external diodes 
and with these diodes, the circuit is compatible with ECL circuitry. 

  

PROCESS . . . . he e:COT NF ITM 

POWER SUPPLY. . . . . . .h6.hU.h.CO5 8 Volts 

PACKAGE © ee 24 Pin DIP 

DESIGNER . . . whee etettst~<(“ SCS CAK OTSON 

INSTRUMENT USAGE . «© . . «eee ODAC 850T  
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