






































































































9-2 98770 Diagrams 

Power 
Connector 

Focus Lead 
Connector 

Rear Panel Assemblies 

Video Signal 
Connector 

Ground 
Connector 

Chassis Assemblies 

CRT Connector 

A6 Power Cable 

DC 
Internal 

Fan 
High Voltage 
Drive Cable 

DC Fan 

Spark Gap 

Line Filter 

Power On Relay 

One Amp Fuse for 
± 15V Internal 

(Eariy units oniy) 

Motherboard 

Brightness 
Control 

Cable to A2 
Assembly 

Start Up 
Transformer 

Cable to A24 Assembly on Bezel 



SWITCH 
S1 

98 
8 

Rear of Machine 

SWITCH 
S2 

See wiring d" lagrams that follow. 

Primary W' . trIng 

98770 D" lagrams 9-3 
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9-4 98770 Diagrams 

BRN 
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110 VAC 
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~---------+---G::-'R=-A:---------oJHO,ll, 

l,M 
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WHT/BRN/GRA 

98 WHT/GRA 
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98 
WHT/GRA 

RELAY 

~ 
8 

GRA 
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2A 

1A 

WHT/YELIGRA 

o 
BlK 
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L-_+-~~---' 

04 
BlK/YEl 

Switch in nov Position 



BRN 

220 VAC 

98770 Diagrams 9-5 

I RELAY Of'f.-_9--02--'8c----{J 

Jr _____ -----:-:-:-=-:=9-=4"'8-::-:-____ --o JI - 4 ,5, 
WHT/YEL/GRA D,E 

S2 
958 

Or-----------:W:-cH-:-:T=-/:':G-=R.::':N--:-/G=-R=-A-:------OJI-7, 8, T 
I 

I 

I 

SPARK 
GAP 

'----8~ .... r--~O~ 220VAC 

S2 1 1 
H,J I 

918 
WHT/BRN/GRA 

,------------<~---C;::-,:=-A-:---------<OJ1-10,II, 
L,M 

98 WHT/GRA 
958 

WHT/GRN/GRA 

948 
WHT/YEL/GRA 

Switch in 220V Position 
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CRT Handling 
Deflection Yoke Cable 

Connector ---Rear ---

Ground Cable 
Connection 

Purity and Blue lateral 
Yoke Connector 

CRT N oke Cables 

Convergence Yoke Cable 
Connector 

CRT Assembly Storage Position 



Light Pen Installation 

98770 Diagrams 9-7 

Video Cable 
8120-2988 

Light Pen PC Assembly Installation 

Original Video Cable 
A 13 to Rear Connector 

8120-2988 Video Cable Connections 

Light Pen Video Cable 
Forward Connector to A6 

8120-3073 
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9-8 98770 Diagrams 

Power Supply Checks 
The power supply test points are shown in Figure 3-2. Table 3-2 lists the voltage tolerances for 
each supply. 

Test Points on 
Top Cover 

Power Supply Test Points 

Right Indicator 
Group 

Test Points on 
Side 

Left Indicator 
Group 



98770 Diagrams 9-9 

Power Supply Assemblies 
The power supply assembly (98770-67980) is an exchange item; however, here is a list of the power 

supply PC assemblies and the circuits found on each assemblv. 

98770-66507 (A7) Primary Assembly 

Degauss 

Energy Storage Circuit (less 2 big capacitors) 

Switching transformers 

Switching regulator filter inductors 

Surge limit relay 

98770-66508 (A8) Filter Capacitor Assembly 

Filter capacitors for the output voltages of the switching regulators. Voltages enter the 98770 

motherboard via this assembly. 

98770-66509 (A9) Control Assembly 

Filament supply rectifiers and filter 

Regulators for filament, ± 15 INT and + 12 supplies 

Pulse width modulators 

Frequency response shaping 

HSYNC synchronizer (phase-locked loop) 

Voltage/ current sense 

LED indicator drivers 

98770-66515 Switching Assembly 

Current sense transformers 

Switching transistors for the switching regulators 

98770-66516 Rectifier Assembly 

Rectifiers for the switching regulators 

I 
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98770 Diagrams 9-11 

Mnemonic Description Mnemonic Description 

ABL Alpha Blanking LXA Load X Address 
AS Alpha Select LXC Load X Cursor Position 
AVC Address Valid Clear LYA Load Y Address 

BADR B Address Lines 
LYC Load Y CUTsor Position 

unv Diue Aipha VIdeo ivii VIdeo Video Uata hom Memory 1 

BGV Blue Graphics Video M2 Video Video Data From Memory 2 
BLKG Blinkino M3 Video Video Data From Memory 3 
BR Bus Request MC 
BV Blue Video MSO Memory Select Line 0 
BVD Blue Video Data MSI Memory Select Line 1 

C80 80T~ Character 
MSYNC Memory Synchronization 

CAS Column /\ddr€5S Strobe NCS N COUU(t:!T St:!ied 
CEBG Chained External Bus Grant NL New Line 
CL NP New Page 
COLOR Color Select Lines NW New Word 
CRT CRT Status Line NWE New Word Enable 
CURS Cursor OC Output Clock 
CSTM Internal Start Memory Cycle OL Output Latch 
DO Memory Data Out Lines OS Output Strobe 
DOUT Data Out PA Peripheral Address Lines 
DMAR Direct Memory Access Request PBR Peripheral Bus Request 
DSP Display 

PEBG Peripheral External Bus Grant 
EBG External Bus Grant PSMC Peripheral Synchronous Memory Complete 
tOL End of Line RAS Row Address Strobe 
FB Full Brightness RAV Red Alpha Video 
FLB Full Lme Buffer RGV Red Graphics Video 
FLG Flag RNP Reset New Page 

GAV Green Alpha Video 
ROW Row Select 
RV Red Video 

GGV Green Graphics Video RVD Red Video Data 
GS Graphics Select 
GV Green Video SCM Store Color Mask 
GVD Green Video Data SGD Select Graphics Display 

HIGH Highlight Select Lines 
SLT Select Line Type 
SMC Store Memory Control 

HLT Halt 
STM Start Memory 

HSYNC Horizontal Svnchronization 
STS Status 

ICI Register Select line 1 
TCK Buffered Mainframe Clock 

IC2 Register Select line 2 
IDA Instruction, Data. Address Bus Lines UL Underline 
INlT Initialize VGC Vector Generator Clock 
INT Interrupt 

VBusy Vector Generator Busv 10SB Input / Output Strobe 
V Ready Vector Point Ready 

IRH High Level Interrupt V SYNC Vertical Synchronization 
IRQ Interrupt Request 
IS Input Strobe WE Write Enable Lines 

LDA Load Address 
WW Write Word 

LEP Load End Point XADR X Memory Address Lines 
LlOD Latched 100 Bus Lines {Internal) YADR Y Memory Address Lines 
LTE Line Type Enable YSCAN Y Timmg Chain Output Lines 

I 



9-12 98770 Diagrams 

Replaceable Mechanical Parts 
The replaceable mechanical parts of the HP 98770A Display are listed in the following table. 
The table is organized to list the parts that go together in groups. The major assembly is listed 
first and the hardware needed to attach it to adjoining assemblies is listed next. The "Ref. 
Desg." is keyed to the exploded view drawing that appears after the table. Not all parts listed 
appear on the drawing. 

Selected Assemblies Part Numbers 

Assembly Reference CD HP TQ Description Level Designator Part No. 

98770·64405 Top Cover 
3050-0066 Rat Washer 
0515-0067 Screw. M3.5 X 0.6-lOmm. Pan head 

98770-64404 Front Bezel 
2a 3101-2400 Soft Key Assembly 

3050-0066 Flat Washer 
0535-0007 Nu\; M3.5 X 0 6. Hex 

2b 98770-61206 Convergence Panel 
2c NA Switch Bracket Assembly. Includes 

Next Two Parts 
1600-1066 Bracket. Switch 
0490-0744 Switch. Reed 
0624-0314 Screw. Pan head. Plastlte 
3050-0066 Flat Washer 
0624-0347 Screw. Flathead. Plastite 

2d S041-2386 Door 

9164-0119 Magnet (on rear of door) 

98770-64401 Base 
3a 98780-67977 Locking assembly. Right Foot 
3b 98780-67978 Locking Assembly. Left Foot 

7120-8677 Set Error Cards 

7101-0569 1 Cover. Error Cards 
0624-0400 4 Screw 

3c 98770-61605 Brightness Control Assembly 
2190-0918 Lock Washer 
0624-0403 ScreI.A. 

3d NA Cover Hold Down Latch. Includes the next four parts 
1460-1982 Pawl Spring 

1480-0083 Pawl Pin 
1600-1310 Bracket 
1600-1327 Latch Pawl 
2190-0918 Lock Washer 
0624-0403 Screw 

3e 98770-68502 DC Fan 
3f 98770-01205 Mounting Brackets 

2190-0918 4 Lock Washer 
USlS-ULlb/ " Screw. MJ 5 X U b-lUmm. Panhead 
3050-0066 Flat Washer r 2190-0918 Lock Washer 
0515-0068 Screw. M3 5 X 116-16mm. Pan head 

98770-66S01 0-lother Board 
43 98770-66511l !ntercon:lect Boa:-c 

211)0-0918 14 Lock \Vasher 
0624-041J:1 I~ Screv.! 

4h Y~7711-lil211" I Heat ':-oinK Brackl:'t 
0624-04o:l 2 Screw. Plastlte 

4c 98770-66505 Heatsrnk Assembly 
4d 98770-66504 Deflection Board 
4e 98770-66513 Display· Logic Board 
4f 98770-66511 Display Vector GraphiCS Board 
4S OQ""""n (J,~')0 C~ :~;~ 1_,:::, \!L':---. ~~ 3 -::" 
4h 98770-66501 Light Pen Board 



5d 

5e 

5f 

63 

6b 

oc 

6d 
6e 

6f 

6g 

7a 

-----,r--"UiD-I-:::~T----- !Description 

98770~61201 

0624~0402 

0624~0403 

2190~0918 

98770~66503 

98770~66502 

1600~0907 

2190-0918 
05150067 

98770~01202 

2190~0918 

0515-0066 
30S0~0066 

O3S0~0006 

0403-0002 
0515~0069 

98770-01206 
OSIS~0080 

1600-0989 

98770~60201 

98770~61609 

0360~1134 

0490~1235 

1251~2357 

3101229S 
9135~0123 

98770~61608 

9R770~61612 

98770~68S01 

2190~0004 

0515~0055 

98770-68502 
30S0-0716 
2190~0004 

2190~0003 

OS15-0055 
98770~66506 

98770~00601 

2190~0918 

0515~0069 

5041~23SS 

30S0~0071 

2190~0017 

0535~0006 

98770-67970 
3050~0071 

2190~091S 

0515~0066 

9S770~04101 

9S770~67901 

404O~1733 

2190-091S 
0624~0034 

98770~67980 

2190-091S 
0515~0066 

0515-0067 

.... 
1 
2 
2 

Main Bracket Assembly 
Screw. PlasHte 

I 
Screw. Plastlte 

Lock Washer 

I 
Convergence Board 

Waveform Board 
Convergence Bracket 

T ock VJasher D nh,..,,,,,-l I ~crc\\" M3 5 X 0 6 lOmm .. 3"" ........... 

I Top Cover Bracket 

Lock Wasr er
X 

0 6-6mm. Panhead Screw. M3 S 
Flat Washer 
Round Spacer 

~~;::u::~r X O.6~25mm. Pan head 

P C Tie Down Bra~et . Flathead 
Screw. M3.5 X 0 6~ mm 
LP Tie Down Bracket 

Rear Panel Assembly bly. Includes 
Pnmary- Wmng Assem 

The Next Seven Parts 
Barrier Block 
Relay. Power Switch 
AC Power Connector 
Slide Switch 

~~~~i~~:nsformer Assembly 
Edge Connector A<sembly 

Ar Fan. 

'l~;ernal Lock W;~h~~ Panhead 
Screw. M3.0 X . ~ _ 
DC Fan 
Flat Washer 
Internal Lock Washer 

Lock WMas;~'xSt~:~~gm Pan head 
Screw, 

Video Board 
Rear Shield 

Lock Washer 6 25mm Pan head Screw. M3.5 X 0 ~ . 

Rear Cover 

Flat Washer 
Lock Washer 

Nut. M4.0 X O. 7'b~e~ot a mechanical part. Light Pen Assem y. 

Display Assembly 
Flat Washer 

Lock W~s;~r X O.6~6mm. Panhead 

*~::Mou~t Bracket. Plate 
High Voltage Assembly 
Baffle 
Lock Washer 
Screw. Self Tappmg 

Power Supply 

Lock Washer X 0.6~6mm. Pan head 
Screw. M3.5 0.6~lOmm. Panhead Screw. M3.5 X 
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Dome Switch UJ w 0 (]) 
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Pen Controller 
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Latch Y Window 
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A 1j and Window 
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I 
~ and Window ff( Vert Retrace 
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I~~ l ~ 
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Video 
Mixer 

' .. : ..... 

98770 Diagrams 9-15 

Fu!1 Bright !n 

Red In 
Green In 
Blue In 

Full Bright Out 

From 
Display 
Logic 
A13 

From 
Mainframe 

From 
Display 
Logic 

A13,A33, 
A53,A54 

Red Out ".. To 
Green Out Video 

1---B=I.:..:u:.:e:.:..:O.:..:u::.:t::.:-----.. Amplifiers 
A6 

f;/ ~;; Sync 
Control 

L-___ ..J 

o 
-l 

>­
(]) 

:0 
(\l 
c 
w 

1st Hit 

Y Cursor 
Address I-­
Register 

Interrupt 
Control 

g 
:s 
o 
x 

X Cursor 
r+ Address 

Register 

Interlace On 

Enable Y HI 
Bycan 8 

Light Pen Block Diagram 

4 Interlace 
~~-----------+-+~~-~ Mixer 

Horizontal Line 
Vertical Window 
Cursor 
Interlace 

HAB 

R4 Out 
R41n 
LPRQ 

From 
Display 
Logic 
A13 

From 
Display 
Logic 
A13 

I 



98770 Diagrams 9-17 

A34 Alpha COntrol (Left ""Su"pPOrt Leg) - - I" AI3.A33.A53.A54 Display LogiC - - - - -
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~1 'Tem.~~)1-:--r~A"'-d'J1C:''''·::'--''-I-+-'_''_'''_'' __ --j Data ~odor t ~'"Ii',",_~l(~'C<~;~"""~~'~~;:!' Color Latch ~ A~~~ BI.n~ ::::: I A6 t ~ i U 
" ?' Momory .Ad, cood ~'no Buffor'l '~, i"C~~t~OChP.tlro.ncOtlorROMJ ~...r ~CL' eLK -. I-----+- To ",~" IB'UO Video Greon V'dool Rod Vldoo I . ',-:_:fd_f~~_"_-,~ AIPh:n~ontrollor" BIi! Chorocto cSO: -'--T'"""'....-~ _1:' "' ""'Y t :t:t:t:t cr I High Voltago IAmPIIfI',r AmlPlifter I AmlPliflor ~~~OuOling 
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=: 9B45 ~ Stat:~ochino I: G; ~~u;ro":oct.r t-=N:::Pt-i _______ ..,~::~~~d. "~"., oct Cou ... 81.23 GraphlcoVldoa Docader I 0"i,M··~'athadOO I ~~~~rol r-- i~~~' 
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I 0 B'",'."",,, 

I
VGC I'" ~:~ '0 ~arlzontal ~ I 0 ',m'"".,'" 

I ~~~o!le Driver ~~;~~~"tal L - 1 
I
v,clor L eLK MS'''C 0 0 Amplifier 
Generator C' " Senae 

Clock -B,. IGG:roro~phtt.IC.:CC:Oiolaorrt----+--l---1------l---1~~--.J A44 a A5 Wi'" ~:::.:"'" I 

I;, ti Assignment 1-----+-+-+-----1-+<1-':"'-----' I Horizontal ~ I Horizontal Yoke 
'" fj Logic Syncronlzer r- I 

,-~~~=======t~ .• ~====~ti~·~~=E~~~t t ~ 

Err
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