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1.0 INTRODUCTION,

The Display Expansion Wwodule oprovides three additional display en=
hancements to the display subsystem: underline, half-prignt, anda
blinking fields. 1t also adds the capability tor supporting up to
three alternate 128-character sets of either the alpnanumeric or
microvector type. All timing and control signals for the module are
received from the visplay Controller Module.

2.0 OPLFATING PARAAETFRS.

A summary of operating paremeters for the Disrlay £xpansion Module
is contained in taoles 1.0 tnrough 6.0,

Table 1.0 Physical Parameters
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| Part | | Size (I, x Ww x D) | welght |
I Numper | Nomenclature i +/=0,100 Inches i (Pounds)i
' 4t 1t | e iissdom e dadhe- i i e fuiriieceiiaeed ' —sS Doz IzZZESSzZz=Z=I=z=== l :::::::::'
| i { i t
| i i ! i
| | 1 | {
| 02640-60022 | Top rlane Connector Ass‘y i N/ZA | N/A {
| | 1 | |
I 02640-60024 | Ulisplay Ennancement PC4 | 12.9 x 4.0 x G.5 I 0.44 |
| ! ] | |
| 1 i 1 |
i i | | |

- . - —— - " ——— —— A e e W . e S S e e e v M S W e W e o = - W W T MR . A o o 04— S G W - - — > W ——
P T R R oot et it nudmnimem et meiieteipens i tnsdg e tioassiinip o oenfmon et et o e ptsiupn i s mn et e



HP 13255
DISPLAY FEXPANSIGN MOPULE
tianual Part nNo. 13255-91024
REVISED

SEP=006<1717

NOTICE

The information contained in this document 1s subject to change
witnout notice.

i
|
i
i
i
|
HEWLETT=PACKARD MAKES NUO ~ARRANTY NF ANY KInD WITH KEGARD Tu iHIS |
MATERIAL, TACLUDTNG, AUT &OT LIMITFED 10 TnE IMPLTED WARRANTIES UF |
MERCHANTARILIYY A4D FLTHESS FUR A PARTICULAR PURPUSE, Hewlett-Packard |
shall not be liable for errors contained herein or for incidental or |
consequential damages in connection with the furnishing, performance, |
or use of tnis material. f
|
|
|
\
i
|

This document contains proprietary information whicn 1is protected by
copyriant, RAll rignts are reserved. No part ot this document may be
phnotocopied or reproduced witnout tne prior written consent of Hewlett-
Fackard Companv,

Copvright ¢ 1976 py HE#LETT=-PACKARD COMPANY

NOTE This document is part of the 264Xx DATA TERMINAL product
series Technical Intformation Packaage (HP 13255).



13255 13255-91024/02
Display Expansion Module Rev SEP=06-=77

1.0 INTRUDUCT1ON,

The Display kxpansion wodule orovides three additional display en-
hancements to the display subsystem: underline, half=-orignt, ang
blinking fields. 1t also adds the capability for supporting up to
three alternate l12g~-character sets of either the alpnanumeric or
microvector type. All timing and control signals for the module are
received from the pisplay Controller Module.

2.0 OPEFPATING PARAMETFRS.

A summary of operatina parameters for the Disrlay Expansion Module
is contained in taples 1.0 through 6,0,

Table 1.0 pPhysical Parameters
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| rart | i Size (I, x W x D) | Wweilght |
i Number | Nomenclature i +/=0,100 Inches i (Pounds)i
|=====z=z=z=zr=s=c =TS CSET oSS E TS TR SIS SESS SIS | T3S ESSSCSSISTISIs=S=S=Zzs|S===ss===|
| i ( I |
I i i | I
| | I | |
| 02640-60022 | Top vlane Connector AsSs’‘y | NZA | N/A |
| | 1 | i
I 02640-60024 | Uisplay Ennancement PCh | 12.9 x 4.0 x C.5 i 0.44 |
| | ] | |
| [ i ! {
| i ) | i
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Table 2.0 Preliability and knvironmental Intormatjion
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Environmental: ( X ) HP Class B ( ) Gither:

Restrictions: Type tested at préduct level

| |
| Faiiuvre Pate: 1.094 (percent per 1000 hours) |
| (
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Table 3.0 Power Supply and Clock Requirements = Measured
(At +/=5% Unless (therwise Specified)
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+5 Volt Supply +12 Volt Suprnly =42 Volt Supply

@ 350 maA @ MmA 6 22 mA @ mA
NUT AFPLICABLE nOT APPLICABLE
| Ht+ 4+ttt ittt Tt -ttt 2+ 1 I -ttt S '
| | i
| 115 volts ac { 220 volts ac |
| i I
{ e A i @ A (
| { i
| i i

NUT APPLTICABLE NOT APPLI1CABLE

|
| Clock kreauency: 21,06 MHZ
{
[
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Tavlie 4.0 Jumper pDefinijtions
| { Function |
' r\CA ' -------------------- - e - LN R R R - e W ar W -—-----l
| Designation ! In | out |

w2

W3

W4

w5

wé

- T S — - — -
pospeaipsndioeiiiouinsieaieadias it oo g eadis e fend

ALlternate Character sSet 1
contains 128 Characters

Alternate Character Set 1
1s of the alphanumeric tvype

Alternate Character Set ¢
contains 128 Characters

Alternate Character Set 2
i1s of the alphanumeric type

Alternate Character Set 3
contains 128 Characters

Alternate Character set 3
is of trhe alphanumeric type

- - —— - - — - ——— . —— -
pereiierm e inoc e andncdipediemipetfpan o i nae i nnafpodeofcf el

Alternate Character Set 1
contains ©4 Characters

Alternate Character Set 1
is of the microvector type

Alternate Character Set 2
contains 64 Characters

Alternate Character Set 2
is 0f the microvector type

Alternate Cnaracter Set 3
contains 64 Characters

Alternate Cnaracter Set 3
is of tne microvector type
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Table 5.0 Connector Information

D o W i - G — - —— - = — EP W TR G G e - S P T G o S W - TS W W W s Wy S T D Tm e T e W M SR W G ew G e S M P Ve W Y SN S W e G e S W G AP G P G G A o e -
- = " o - - - - — - - - - S - . W M S S = e S e e P G S S S e . A - Y D W S - - — - -

| Connector | Signal | Signal |
| and Pin No. | Name | Description |
' Pt ped | ==:====:====::::' ::::::::==:=====:=:=:======::=:=:============='
| pPi, Pin 1} i +5V | +5 Voit Power Supply |
| i { |
| -2 1 1} |
| | I} Not Used i
} -3 | 1} |
| i | i
| -4 | -12V | =12 Volt Power Supply |
| | | i
I P1, PIin 5 | I} i
| through | I+ Not Used |
| Pin 22 1} |
| - e | P L L L ) | - e W e R N S P R e R S an WD WP R R ED G P e G TR G T S R R R S W AR SR WD W TR W P e e '
\ P1, Pin A | GiiD | Ground Common Return (Power and Supply) |
| | | |
| -5 | i |
| | I} MNot Used |
| -C 1y |
} | | |
| =D PwR ON | Systermn Power (n |
| I — | i
| -£ | RUSO { Negative True, vata Bus Rit 0 I
| | | l
| -F 1 | Not Used i
| I —— | |
| -H | RUSZ | tegative I1rue, pData Bus Bit 2 |
| | —— { |
| -J | BUS3 { Negative True, vata Bus Rit 3 i
| | ———— [ |
} -K | RUS4 i vegative frue, Lata Bus Bit 4 {
| | ——— | |
| -1 1 RUSH | Negative jTrue, rata RBus Bit 5 t
| | t |
I P1, Pin M | 1} {
} through i 1+ Not Usea i
| Pin 8§ i ) |
} | | I
| -T | PRIUR IWn | Rys Controller priority In |
{ | | l
| -1 i PRIUR NUT | Rus Controller Priority Out i
} | | {
t Pt, Pin V 1} t
{ through i I+ Not Used i
I pin 2 | {} |
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Signal

| connector
i and Pin o,

-1C

-11

-12

-13

Name

- - = — - ———
o= et e el

D311

———  ——

DsIT3

NRITS

B el

Ground

Scan Line
Scan Line
ASCi1I Rit
ASCIT Bit
ASC1lI Bit

ASC1I BRit

Negative

Kot Used

Negative

Negative

MNegative

Megative

Ground

. — - — — - D - T Tow WO e D A U - D S M - S - - - - -
o o = e o v . e e - = e e T e e o = e W e e W W R T e e o . e o -

Counter Bit 0

Counter Rit 2

0
4
2

5

Trye,

True,

1rue,

True,

Buffered Set Select Bit 1

bot

Dot

vot

Gutput

uutput

Cutput

(Jutput

- G - e - s - o o A . - W A g = Ve e g TN - - = A B e o T Y e M e e S e W T M T W o S W v W - —
o e e o e e . o e e o e m e = e T n o o e . = o B - T - v e - = - - = e - - - — - - - - -



13255 13255-91024/07
Display Expansion #odule Rev SEP=06-=77

Table 5.1 Connector Information (Cont‘d.)

| Connector i Signal | Signal i
I and Pin no., | Mame J bescription |
| g~ e] ] il dhumsis i e i dpeud ' e T S S S I S S S S L S S S S S o S S S SN S T S I oSS TR Es=E===2 |
! P2, Pin A | GHD ) Ground |
{ / | |
| -K | LC1 | Scan Line Counter Bit 1 |
| | | |
| -C | IL.C3 | Scan Line Counter Bit 3 |
| i | |
| =D { RI1T6 | ASCII Bit 6 i
| i i |
| -k RIT3 j ASCII Rit 3 |
| | | |
| ~-F | RIT1 i ASCII Rit 1 i
i | | |
| ) — | )
i -H i BSSO | Neagative True, puffered Set Select Bit 0 |
| i | I
| -J | 1} |
| i I} Not Usea |
| -K 1} |
i j —— i |
| -L i DRITO | Negative True, pot 0 (Output i
{ i | i
} { e e t |
| -M DRITZ2 | Negative True, bot 2 QOutput |
| i | |
| ! e e | |
{ -N | DBIT4 | Negative True, Dot 4 Output i
| | | |
{ i e I |
| -P i DRITo | Negative True, Dot 6 (utput |
i i | i
| i e | {
| - | DRITS | Negative True, Dot 8 Output i
| i | |
| -S | GND | Ground }

- W T Y . T - - R W D v T e T S M WP M S MR A W G n e e W S Shy R S M e e SR A R e W - W T WL 4 e D S e TS S e e G W W M e W S W
T En W G W - S S WA - . G R G e S MR W - - -~ P e . hen T - = e = e Ee o G e e e am o . o = -
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el Connector Intormation

- o e T - - . o - S T W - T A W e W . e A e e G - B R . - M e S A - M e M e S e T e T e W e e M S e S g e S S e e e W e W e e e -
e e e e E S E m E E R T T T e e mE e T C e m e cT E C T S s e r o e CT e, r m e S T T e S r e E R RN s s r C a e m oo oo - o -

I connector f Signal | Signal |
I and Pin nro. 1 Mame | Description |
e N R s e A i P e P R P P e L R R 1
| | —_ i |
\ P33, Pin 1 i 20 | Negative ‘Irue, Character Dot Position 0 i
| | i |
| -2 ] ot Used |
| i —— | |
i -3 103 | Negative True, Column Count 103 I
| | ! |
| -4 | sLFCLK | Fnhancement Ruffer Clock I
| 1 —— | |
| -5 1 { Negative True, Character Dot Position 1 |
| I | |
| -€ I i} Not |
| -7 | 1} Usea |
| | | |
| -8 | EVEN | Fven Row )
| { | i
| ~-Q | LBLOAD | Bus Buffer Load I
| i i |
| -10 | |} Hot |
| -11 | 1} Used |
| i — | )
| -12 BRI, i Megative True, Buffered Blink l
| | | i
| -13 | | Mot Used |
{ ! —— ! t
| =11 | Buls | Negative firue, Buffered Underline i
| i | |
) -15 | _UF HLF BR1T | Negative True, Buffered Halt-Bright t
| i — I |
| -16 1| £ESSO | Negative True, Buffered Set Select Bit 0 t
i | —— 1 i
| -17 R5S1 | Megative True, Buffered Set Select Bit 1 |
| i - | |
t -18 | 51 | Negative True, Column Count 81 |
| | { |
| -19 | I} Not |
| -20 | 1} Used |
| i { |
| =21 | LOAD { Line Buffer Load |
| | J— i |
| -27 i XBITS1 } Negative True, External Bit Stream 1 I
l | | |

" W o ——— > = e S e W = e W WE W W W W G A W G e o e S T e A e S Y WS S W G e S e S S W S A S WS W G S e R T W D S e - -
e i o v o o o = e o e - T e v = Y e - . S G e o W W T e T - G s > gm e w AT G ew e - - e e AR e T G ER S S = W m e -
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Table 5.2 Connector Information (Cont‘d.)

—— A > T - —— A T - W W Gy M S W e M S W = M D W W S e S W M - G G T R W M G S S D WS Ty U W e G N S G N P AN WP G S W G WD G e S - W -
o o - W e " e e o = - e = . " o =y = "= e - Y e . e e s G > - e N e WD G SR e - L G G . e T

\ Connector | Signal | Signal |
I and Pin no. | Name | Uescription i
. camansIEZ=zZz===== ‘ i rpmipemi—d ' 2::::::::::::==:============::::::::::::::====|
1 P3, Pin A DSPY CILK | 21.060 MHz Display Clock |
| i | |
I -B GND | Ground |
| | | i
) -C | | Not lUsed i
| | — i |
f -D | L8 | Negative True, Character Dot Position 8 i
| i - | |
{ -F | 14 | Negative True, Scan Line Counter Reset [
| { | i
| -F | | Not Used )
| i | 1
H -H i VRTCLK | Scan Line Counter Clock i
| | | |
| -J | | Not Used l
| [ | |
i -K 0CIKC i Line puffer Circulation {
| | | |
| L i OCIRCEN | Iline Butfer Circulation Enaple (
| i | |
| - INTSET | Display Controller Interrupt |
I | i |
I - | Not lisea |
t | P | |
| -p BITO i Negative True, ASCII Bit O |
| i — | |
| -R i 8IT1 | Negative 1True, ASCII Bit 1 i
I i ——— | |
| -S 1 BIT2 | Megative True, ASCII Bit 2 i
| { —— i §
| -7 | R1T3 [ Megative True, ASCII pit 3 |
| i — | |
( -1 R1T4 [ Megative True, ASCI[ Bit 4 |
| i — } i
| -V i RITHS | Negative True, ASCI{ Bit S i
| i —— | |
| -W | B116 { Negative True, ASCI1 Bit 6 §
| i \ |
| -X i | not lised |
| | | i
| -Y GtD | Ground |
| i ! |
| -Z i | Not Used }

- — T - > S W " W T - S T . e W wm W e W T e e W TR M S W W= A e S S W S e A T N M SO W W WP G W M M G AT W M S SR S W W WS S - G e D - -
F T T T T T s T - T s T T T T s T T T R N T T YT R T T O T
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Module Bus Pin Assignments

—— - e W W - — - — " T P - = - D e e > e e o S s e M e e W= W A WA G e e S e SR e S e T e R Gw M e SR G W A W A G T S T S e e e W . e W W wn e
e o o o o i o = o o = o e = e o - . o - = - - - e W e S e G T e N e N A e W e s B e S G e G e - o R GO D AR Ge M A R WS Ve B e e S .

Function

Performed: Put Data Bits BU, BZ, B3, B4, and BS

Into holding Register

Poll Bit: Not Applicable

Module Address: NOt Applicable

Function Specifier: not Applicable

Data Bus Bit Interrretation: The data bits
(R, R2, R3, B4, aAana B5) are loaaed under
NDitA control.

B7: wnot Used

B6: Not Usea

B5: iolds the Set Select Bit 1
B4: Holds the Set Select Bit 0
B3: Holds the rHalf=-Bright reature
B2: Holds the lnderline treature
Bi: a~not used

BO: holds the blink Feature

| | Bus |
| Value | Signal |
f====z===|============|
I wN/A | ADDR. 15 |
I N/A | ADDR 14 |
I N/ | ADDR 13 |
| N/A | ADDR 12 |
I N/A | ADDR 11 i
I N/A ADDR 10 |
I ~/A 1 ADDR 9 |
i N/A i ADDR 8 |
| N/A | ADDR 7 |
| N/A | ADDR 6 |
I 'V S ADDR S5 |
I N/A | ADDR 4 |
{ N/A | ADDR 3 i
| N/A I ADDR 2 |
I n/7A | ADDR 1 |
| N/A ( ADDR O |
| =====z==|==z====s=s===|
I 87 | RUS 7 )
I B6 1 BUS 6 |
) BS | RUGS 5 I
I &84 | EUS 4 |
| 83 I BUS 3 |
I B2 | BUS 2 |
| 61 | BiS 1 |
I BO | BUS O )

f1=Logical 1=Bus Low |
t0=Logical 0=Bus High|
| X=Don‘t Care )

- T o — o 4 - - > M e T " T~ e W e W e G o e T Y e S G e e WE W e e e e v W A S o W T M e S e A S W W S e S G T A e T e e T
=g =gttt sl e g dpaniie e e T R T T T R
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FUNCTIUMAL DESCRIPIION. Refer to the block diagram (figure 1),
scnematic aiaagram (figure 2), timing diaaram (figure 3), component
location diagram (figure 4), and parts lists (02640-60022 and 02640~
60024) located in the appendix.

The Disrlay Expansion “oaule provides the additional display control
word width and thus supports tne three additional dispiay features and
the two set select bits, The moaule receives all of its timing and
control information from tne Display Controller module and is slaved to
it. The Display Expansion module functions as an adjunct to the min=-
imum display supsystem. The module’s output consists of an external

et o - b

bit stream (XRITS1) display enhancement control lines slUL, BUF HLF BRT,

ana HBL, and tne two set select lines HSSO and BSS1. FElectrically, its
line buffers operate in parallel witn those on the NDisplay Memory
Access (DMA) PCA.,

REFRESH alp LOAD LOGIC.

The retresh and load logic drives the clock and control lines of the
line buffers. Tn addaition, the logic togales the line buffers and
sends to eacn one the apbpropriate clock signals and recirculate com=
mands.

The retresh and load logic controls the line buffers and the dual two-
line-to=-one=line multiplexer., 1Its input signals are the circulation
clock for the line buffers (the logical AND of OCIRC and OCIRCEN) and
the LOAD signal from tne Display Memory Access PCA. OCIRC is a contine-
uous circulation signal gated into bursts of 80 pulses by OCIREN. The
EVEN sianal controls the multiplexer., When it is high, the DMA con=-
trols the clock lines of line pbuffers U42 and U22. Simultaneously, the
display controller circulates the previously loaded information in line
buftfers U41 and L21 tifteen times, via the O0CIRC signal. At tne end of
the fifteenth scan line of the row, EVEN changes state, the 1IMTSET sig=
nal clears the holding register, and the roles of the pairs of line
buffers are reversed,
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HOLDING REGISTER,

The nolding register (U31 anc ub1) is a 5-pit register wnich stores the
disrlay enhancement and set select bits received from the data bus.

Information in tne holaing reagister 1s strobed in by means of LBLOAD
under controls of the DML PCA., Tne information is buffereu and supse=
quently avaiiable for entry into the off=-screen line buffer (as deter=
minea oy the FVFn signal). At tne end or a row (end ot the fitteenth
scan line), IVTSeET clears cut the nolding register before a new row is
starteada by the DwA PCA,.

LInE BUFFERS.

The line buffer bloCk consists ot two pairs of shitt reaisters (u21,
U41, and U¢2, U42) wnich hold the underline, half-briaght, and blinking
enhancement bits along witn the two set select bits. They are toggled
by the NDisplay Control PCA, each one alternately being loaded by the
DMA PCA from tne terminal aata bus and then cycled 15 times for display
on the CRT.

The two line bufters are eacn 5 bits by 80 bpits 1n lengtn. They
operate in parallel with tne line puffers on the DMA PCA and, there=
tore, expand the display control wora width by five bits. The line
putfers are togalea py the EVEN signal., wnile one line puffer is being
recirculated fifteen times by OCIRC, tne other is being loaded by the
DMA PCA via L0OAD. The outputs ot the line buffers are routed to U1l
and U32 whicn act as a five channel two=line-to=-one-line multiplexer
with latching outputs,., 1The circulated line buffer is selected by EVEN

and is loaaed into the latch during character dot position 1 (D1). The
output of the latcn then consists of the three display enhancement sig-

nals, HBEY, ULEN, BLEN and the two buffered set select pbits, BSSO and
8SS1. The signals appear character syncnronously with the correspond=
ing ASCT{ from the DmA PCA,.
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64/128 CHARACTER SET.

Two 1024=word by 8-bit pbipolar ROMs conprise one 128=character alpha-
numeric type cnharacter set. The 1Z8-character microvector sets utilize
two 1024=-word by 9-bit ROMs,

gach 64=character alphanumeric character set is encoded into a 1024~
word by 8=-pit pipolar ROvm. A 128-character set requires two ROMs. 1In
the case of microvector type character sets, each td=character set is
encoded in a 1024=-word by 9-bpit ROM. 8Both types of ROMs have identical
pinouts., The alphanumeric POMs have an additional CHIP ENABLE pin
which corresponds to an output line on tne microvector R(Ms.

CHARACTER SET DECODER,

The character set decoder selects the two puffered set select bits,

B8SS0 and BSS1, to enable tne three alternate character sets,

The character set decouer selects BSS0 as the LSB and 5SS1 as the MSB.
The three output lines ot U47 are negative true. As a character set is

enabled, tnhe corresponding RP(UM sockets are enabled via the E1 signal
at 9Jz210, U316, U4lou, U29, U39, and U49, Pins 21. 1If the base set

(SETU) is utilized, then RS3SU and nBSS1 are botn high and tne cnaracter
ROms on the visrlay Control PCA are enabled.

CHARACTFR SET ENCODFR.

The character set encoder‘’s output sidanal reflects the state of the
Set=Type Jumper (w2, w4, or w6) of the alternate character set being

currently addressed py buffered set select bits BSS0 and BSSI1.

The SHIFYL ENABLE (u28, Pin 7) signal controls the shifter logic. #When
the selected set is of the alphanumeric type, DBITO functions as the
half-shitt control bit, wnen the selected set is of the microvector
type, then DrII0 and DBIT8 are manped into dot position 0 ana 8§
respectively.
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3.7 CHARACITER SELECT LUGIC.
3.7.1 The character select logic is set up by means of Jumpers Wi, W3, and

w5 (each alternate cnaracter set to be either 64- or 128=characters in
length). It also enables the appropriate upper case or lower case
character ROM depending on the ASCII code from the DMA PCA being pro-
cessed.

3.7.2 This logic selects which ROM of the selected set will be enabled. When

BIT5 and BLT6 of the incoming ASCII are both high or both low, then the
characters correspond to the control codes (00-37B) or lower case
characters (140-177B) respectively., Otherwise, they are upper case
characters (40-1378B).

when the character select Jumpers wl, w3, and w5 are installed (128
characters), then the corresponding upper case ROM is enablea when
BITS and RITe6 are the same, #when the character set select jumpers are
removea (64 characters), tnen the upper case ROM is disabled only when

poth RITS and EITé are hiagh. 7This causes lower case codes to be up-
shiftea to theilr resgective upper case characters and control codes to
display nothiny.

3.8 SCAM LiNe CNUNTEK.

3.8.1 The scan line counter is a local modulo 15 counter synchronized to the
scan line counter on the Display Control PCA. It provides a local
source of the four scan line count bits reguired by the character ROMs.

3.8.2 The scan line counter (U48) is a 4-pbit synchronous counter driven by
VRTCLX from the Lisrlay Control PCA logic. Every 15 lines, it is reset

oy 14. 'This forces the counter to sequence from a count of 0 to 14.
The four output lines of tne counter form the four least sianificant
hbits of the rMN address, tre six most significant bits being the incom-
ing ASCI1 codes.
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3.10.1

SHIFTER LOGIC,.

The shifter loqic olock generates the Shift (Clock signal aprlied to the
parallel-to=-serial converter. It accepts the DBITU signal from the
character kNiMs and it the accessed character set is of the alpnanumeric
type, it gJenerates half-shifted clock signals, If the set is of the
microvector type, the shifter logic accepts the DBITH and inserts it

into the serial pit stream alona with DBITO.

The snifter logic generates the SHFT (U34, Pin 6) signal wnich clocks
the parallel~-to-serial converter, The logic is controlled by both

DBITO anad the SHIF{ tMARLE si1ignal. when the selected character set is

of the alphanumeric type, SHIFT ENABLE and SHIFT ENABLE at U36, Pin 6

allow the nalf-shitt control bit (DBITO of the character ROMs) to ine-
fluence the shifter into U338, Pin 9. when the selected character set

is of the wicrovector type, then DbITO iIs interpreted as a data bit.

Shift pulses can occur on eitner the leading edge of the display clock
(half-shifted) or on the trailing edge (not halfe-shifted), depending on
the state of DBITO, A shift pulse always occurs during dot position _
8 time to parallel load the aata from the character ROMs into the
parallel-to=-serial converter,

PARALLeL=TO=SERIAT, CUNVERTER,

The parallel-to=-serlal converter is loaded with the ROw output word
and receives a Snift Clock (SHFT) signal from U334, Pin 6. The parallel
data is serially shifted out; is merged with DBIT8 and DBITO; and be-

comes the external serial bit stream, XBITS1.
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The parallel=-to~serial converter consists of US58 (which handles bits

1 throuanl 7) and U46 (which merges those seven bhbits with DBI1T0 and

VBITK). Duraing dot position 8 time, the load line of U5& at Pin 15 is
Kept low and a snift pulse stream shifts tne information serially into

Ui46. 1f the selectec character set is of the microvector type, DRITO

and buffered DBITRB are mergea with tne output of USSR to torm tne serial
bit stream, XRITS1. This serial signal, in turn, is sent to the Dis-
play Control PCA via the P3 connector where 1t is merged with the
minimum svstem bit stream.

ENHARCEMENT GENERATCR.

The enhancement yenerator is a 3-bit register which receives the dis-
play enhancement signals from the line buffers; holds them for one
chavracter time; and outputs them to the Display Control PCA. A field
position ailignment one-shot allows the half~bright display feature to
pe positioned exactly over the character to whicn it is applied, thus
compensating for accumulated delavs in tne video generator,

The three latcnes in the enhancement generator receive the enhancement
signals from tne line buffers and hold them durina the read access
cycle of the character FOMs., The underline ana olinking latches are
directly loacea by BUFCLK while the half=-bright latch is clocked by
one=-shot U13, Tne FIELD alignment potentiometer is used to compensate
the haif=-bright signal against tne accumulated delays incurred by the
video signal,
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Replaceable Parts

Reference HP Part Q Descrinti Mfr
. : escription Mfr Part Number
Designation Number ty P Code
02 €40-60022 1 CONNECTOR ASSEMBLY (4) 28480 0264060022
REVISION DATE: 12-01-76
04C(3-0347 4 BUMPER FOOT, 0.25% W 13862 9668
12£1-1887 4 CUNNECTOR-PC EDGE 22-CONT/ROW 2-RONWS 71785

252-22-30-340




Replaceable Parts

HP Part - Mfr
Reference Qty Description Mfr Part Number

Designation Number Code

02€640-60024 1 DISPLAY ENHARCEMENT ASSEMBLY 28480 02640—-60024

DATE CODE: B-1505-22
REVISION DATE: 07-15-77

cl 01E0-1746 1 CAPACITOR-FXC 15UF+-10% 20VDC TA 56289 1500156X902082
€2 0180-0393 3 CAPACITOR-FXD 39UF+10Z 10VDC TA 56289 1500396X901082
3 01€&0—-0393 CAPACITOR-FXD 39UF+—10% 10VDC TA 56289 1500396 X901082
Cé 0180—-0393 CAPACITOR-FX0 39UF+-10% 10VOC TA 56289 1500396X9010B2
c5 01¢€0-2055 12 CAPACITOR-FXD -O0lLUF +80-203 100WVDC CER 28480 01602055
cé 01€0-2055 CAPACITOR-FXD -O1UF #80-20% 100WVDC CER 28480 0160-2055
7 0160-2055 CAPACITOR-FX0 ~O0lUF +80-20% 100WVDC CER 28480 0160-2055
c8 01€0-2055 CAPACITOR-FXD -O1UF #80-20% 10CWVDC CER 28480 0160-2055
c9 01£60~2055 CAPACITOR-FXD <01UF #80-20% 100WVDC CER 28480 0160~-2055
Clo 0160-2055 CAPACITOR-FX0 -O1UF +80-20% 100WVDC CER 28480 0160—-2055
cli 0160-2055 CAPACITOR-FXD ~OlUF +80-20% 100wVDC CER 28480 0160-2055
Cie 0160-2055 CAPACITOR-FXD -O1UF #80-20% 100WVDC CER 28480 0160-2055
Cl3 0160-2055 CAPACITOR-FXD +O0lUF +80~20% 100wWVDC CER 28480 0160-2055
Cls 0160~-2055 CAPACITOR-FXD <0lUF #80-203 100WVDC CER 28480 0160~-2055
Ci5 01602055 CAPACITOR-FXD .01UF #80-20% LOOWVDC CER 28480 0160-2055
cl16 0160-2055 CAPACITOR-FXD ~OlUF +80-20% 100WVDC CER 28480 0160-2055
ci? 01€0-2257 1 CAPACITOR-FXD 10PF +-5% 5S00WVDC CER 28480 0160-2257
[ 33 03€0-0124 3 TERMINAL~-STUD SGL-PIN PRESS—MTG 28480 0360-0124
E2 03¢0—-0124 TERMINAL~STUD SGL-PIN PRESS—-MTG 28480 03600124
E3 03¢60-0124 TERMINAL-STUD SGL-PIN PRESS-NTG 28480 0360~0124
R1 1810~-0125 1 NETWORK—RES 8-PIN-SIP .125-PIN-SPCG 11236 750
R2 1810-0121 2 NETHORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121
R3 1810-0121 NETWORK~RES 9-PIN-SIP .15-PIN-SPCG 28430 1810-0121
Ré& 06€3-2225 1 RESISTOR 2.2K 5% -.25M FC TC=-400/+700 01121 CB2225
RS 2100~3353 1 RESISTOR-TRMR 20K 10X C SIDE-ADJ 1-TRN 32997 3386X~-Y46-203
R6 0683-1025 1 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 €B1025
Uil 1820~-1100 2 IC-DIGITAL SN74298N TTL QUAD 2 01295 SNT74298N
ule 1820~1112 2 JC-DIGITAL SNT4LST4N TTL LS DUAL 01295 SNTALST4N
U3 1840-0207 1 IC-DIGITAL 9601PC TTL MONOSTSBL 07263 9601PC
uai 1820-1346 4 IC-DIGITAL TMS3120NC PMOS QUAD 01295 TMS3120NC
u22 1820~1346 IC-DIGITAL TMS3120NC PMOS QUAD 01298 TMS3120NC
uz23 1820-1112 IC-DIGITAL SNT4LS74N TTL LS DUAL 01295 SNT6LST &N
U24 1820-0693 1 IC-DIGITAL SN74574N TTL S DUAL 01295 SN74S74N
uas 1820-1210 1 IC-DIGITAL SN74LSS51IN TTL LS DUAL 2 01295 SN74LS51IN
uz2é 1820-1199 4 IC-DIGITAL SN74LSO4N TTL LS HEX 1 01295 SNT4L SO4N
ua7 18201199 IC-DIGITAL SNT4ALSO4AN TTL LS HEX 1 01295 SN74L SO4N
uze 1820~1244 1 IC-DIGITAL SN74LS153N TTL LS 4 01295 SN74LS153N
u3l 1820~1195 2 IC-DIGITAL SN74LS175N TTL LS QUAD 01295 SNT4LS175N
[VE>3 1820~-1100 IC-DIGITAL SN74298N TTL QUAD 2 01295 SN74298N
VEX} 1820-1208 2 IC~-DIGITAL SNT4LS32N TTL LS QUAD 2 OR 01295 SNT4L S32N
U334 1820~0685 1 IC-DIGITAL SN74S10N TTL S TPL 3 NAND 01295 SNT4SL1ON
u3s 1820~0681 1 JC—-DIGITAL SNT4SOON TTL S QUAD 2 NAND 01295 SN74S00N
u3e 1820-1211 1 IC-DIGITAL SN74LS86N TTL LS QUAD 2 01295 SN74LS86N
u3r 1820—-1201 1 IC-DIGITAL SNTALSO8N TTL LS QUAD 2 AND 01295 SNT74LSO08N
u3s 1820~-1208 IC-DIGITAL SNT4LS32N TTL LS QUAD 2 OR 01295 SN74L S32N
['23 § 1820~1346 IC-DIGITAL TMS3120NC PMOS QUAD 01295 TMS3120NC
ue2 1820-1346 JC~DIGITAL TMS3120NC PMOS QUAD 01295 TMS3120NC
U43 18200629 1 JIC-DIGITAL SKT4S112N TTL S DUAL +=K 01295 SN74S112N
Use 1820-1199 JIC~-DIGITAL SN74LSOAN TTL LS HEX 1 01295 SN74L SO6N
Uses 1820~-1206 1 JC-DEGITAL SN74LS2IN TTL LS TPL 3 NOR 01295 SN74LS27N
Ues 1820-0687 1 IC-DIGITAL SNT4S15N TTL S TPL 3 AND 01295 SN7ASLI5N
U4t 1820-1245 1 JC-DIGITAL SNT4LS155N TTL LS DUAL 2 01295 SNT74LS155N
U4s8 1820-0713 1 IC-DIGITAL SN74163N ¥TL B8IN SYNCHRO 01295 SN74163N
usi 18201195 JIC-DIGITAL SNT4LS17SN TTL LS QUAD 01295 SNT4LS17T5N
us2 1820-1199 IC-DIGITAL SNTALSOAN TTL LS HEX 1 01295 SNT4L SO4N
us8 1820-1107 1 IC-DIGITAL SN74166N TTL R=S PRL-IN 01295 SNTA4166N
Wl 1200-0482 1 SOCKET-IC 16-CONT DIP~-SLOR 91506 516-AG11D
WlA 12568-0124 6 PIN~-PROGRANMING JUMPER;.30 CONTACT 921506 8136—-475G1
[ 3V} 1258-0124 PIN-PROGRANNING JUMPER; .30 CONTACT 91506 8136-4T75G1
Wic 1258~-0124 PIN-PROGRAMMING JUMPER;.30 CONTACT 91506 813647561
WiD 12580124 PIN-PROGRAMMING JUMPER;.30 CONTACT 91506 8136—-47561
M1E 1258-0124 RIN-PROGRAMMING JUMPER; .30 CONTACT 91506 8136-47561
WlF 1258~0124 PIN~PROGRAMMING JUNPER;.30 CONTALT 91506 8136—47561
xXu29 1200~0541 6 SOCKET~IC 24-CONTY DIR DIP-SLDR 28480 1200-0561
Xu3s 12C0-0541 SOCKET-IC 24—-CONT DIP DIP-SLOR 28480 1200-0541
AU49 1200-0541 SOCKET-IL 24—-CONT DIP DIP-SLDR 28480 1200-0541
XU210 - 12C0~-0541 SOCKET=1€ 24<CONT DIP DIP-SLOR 28480 1200-0541
XU310 1200-0541 SOCKET-1C 24-CONT DIP DIP-SLOR 28480 1200-0561
Xu410 1200-0541 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541




