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1.0 INTRUDUCTIUN. 

The oisplay £xpansion Module orovides three additional display en
hancements to the display SUbsystem: underline, half-oriqnt, and 
blinking fields. It also adds the capability tor supporting up to 
three alternate 12H-character sets ot either the alphanumeric or 
microvector type. All timing and control signals for the mOdule are 
received from the uisplnY Controller Module. 

2.0 OP~PATING PAHAMEr~kS. 

A summary of operating parameters tor the Display Expansion ~odule 
is containe~ in taoles 1.0 tnrough 6.0. 

Table 1.0 Physlcal Parameters 

---------------------------------------------------------------------------------------------------------------------------------------------------------------
part Size (I, x v.! x oJ I Weight I 

~umber I Nomenclature i +/-o.too locoes ,(Pounds)1 
=============1==============================1=======================1=========1 

i t 
1 I 
1 I 

02640-60022, Top ~lane Connector ASS'y N/A ~/A I 
I I 

02~40-h0024 I Uisplay ~nn~nce~ent peA lL.9 x 4.0 x 0.5 0.44 
t 

i 
I 

==============================================================================1 
j'J II m b e rot hac k. ~ I d n e S lot sHe qui r e rl : 

----------------------------------------------------------------------------------------------------------------------------------------------------------------
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1.0 INTRUDUCTIUN. 

The Uisolay ~xpansion ~odule orovides three additional display en
hancements to the display sUbsystem: underline, half-oriqnt, ana 
blinking fields. It also adds thP capability tor supporting up to 
three alternate 12H-character sets ot either the alphanumeric or 
microvector type. All timing and control signals for the mOdule are 
received from the uisploY Controller Module. 

2.0 OP~PATING PAkA~El~RS. 

A summary of operating parameters tor the Display Expansion ~odule 
is contoinec in toules 1.0 tnrough 6.0. 

Table t.O Physical Parameters 

----------------------------------------------------------------------------------------------------------------------------------------------------------------
part Size (I, x W x f) I Weight I 
~umber' Nomenclature i +/-O.too Inches I (Pounds), 

=============1==============================1=======================1=========1 
I I I 
I 
I 

02640-60022 I Top ~lane Connector ASS'y NtA ~/A 

I 
02640-60024 I Oisplay ~nn~nce~ent peA l~.Y x 4.0 x C.5 0.44 

I 
i 

I I 

==============================================================================1 
jlj II m b e rot hac i< fJ I d n e S lot s k e qui r e rl : 

-------------------------------------------------------------------------------------------------------------------------------------------------------~--------
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Tahlp 2.0 ~eliahiljty and ~nvironmental Intormation 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------
I , 
I Environmental: ( X ) HP Class H ) Other: 
I 
I 
I Rpstrictions: rype testerl Rt product level 
I 
I 
I i 
1====::=======;=================================================================1 
I I 
I Failure Pate: 1.094 (percent per 1000 hours) I 
I 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

lable ~.O Power Supply and Clock Requirements - MeAsured 
lAt +I-Si unless Otherwise Specified) 

----------------------------------------------------------~-------------------------------------------------------------- ----------------------------------------
+5 Volt Supply +12 Volt snpr'ly -17. Volt Supply -42 Volt supply 

(~ 350 rnA mA (0 22 rnA @ rnA 

NUT Af-iPLICABLt:: (\jOT APPLICABLE 
--------------------------------------- ------~---------------------------------------------------------------------- ---------------------------------------

ll~ volts de 220 volts ac 

A 

NUT APP[, TCAbLE NOT APPLICABLE 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

ClOCK rreouency: 21.06 ~Hz 

---------------------------------------------------------------------------------
------------------------------------~-----~-----~-------~~------~-----------~---~ 
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l' n ole ":t. 0 ,} u m ~ e r DE' f 1 n j t ion s 

----------------------------------------------------------------------------------------------------------------------------------------------------------------
I Function 
, peA ,---~----~--------~---~~~~-~-~~ --~--~-~---~----~-------------I 
IDe s i q nat i 0 r. I J r~ (j 11 t 
1================1============================== ==============================1 
1 I 
1 
I 
I 
I 
I 

W4 

W5 

W6 

Alternate Character ~et 1 
contains 12A Characters 

Alternate Character set 1 
1S of the alohanumeric type 

Alternate Character &et L 
contains 128 Cnaracters 

Alternate Character Set 2 
is of the alphanumer1c type 

Alternate CharactE'r Set 3 
contains 12R Characters 

Alternate Character Set 3 
is of tre alphanumeric type 

AlternatE' Character Set 1 
contains 64 Characters 

Alternate Character Set 1 
1s of the microvpctor type 

Alternate Cnaracter Set 2 
contains b4 Cnaracters 

Alternate CharActer Set 2 
1s of the microvector type 

Alternate Cnaracter Set 3 
contains b4 Characters 

~lternate cnaracter Set 3 
Is of tne microvector type 

----------------------------------------------------------~------------------------------------------------------------------------------------------------~-~--
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------.------------------~-----------------------~-~--------------------------------------------------------------------------------------------------------------
Cc)nnector I 

and Pin No. i 
------------------------------

PI,. Pin 

-2 

-3 

-4 

pt,. Pin S 
t tlrouqh 

Pin :1.2 

PI,. Pin II 

-R 

-c 

-D 

-E 

-f' 

-H 

-J 

-~~ 

-I. 

Pl" Pin M 
through 

Pin (" .. ) 

-T 

-u 

Pi" Pin " tt1rouqh 
Pin ~, 

lJ 

Siqnal 
Name 

--------------------------------
+5V 

Signal 
Description 

--------------------------------------------------------------------------------------------
+5 Volt Power Supply 

} 

} Not Used 
} 

-12V -12 Volt Power Supply 

GdD 

t 
Pv-.R ON 

RUSO 

RUSi 

bUS3 

HUS4 

HUS5 

PHIUP IN 

PRIUR OUT 

} 

} Not Used 
} 

Ground Common Return (Power and Supply) 

} ~Jot Used 
} 

System power On 

Neqative True, uata Bus Bit 0 

Not Used 

Negative True, Data Bus Bit 2 

Negative True, uata Bus Bit 3 

~!eqati ve frue, Data Bus Rit 4 

Neaative True, Data Bus Bit 5 

Not lJ s e (j 

Rus Controller priority In 

MUS Controller Priority Out 

} Not Used 
} 

----_ .. -----------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 5.1 Connector Information 
--------------------------------------------------~---~---------------------------------------------------------------------------------------------------------

Connector Signa] Signal 
and Pin NO. I Name 1 Description I 

==============1================1==============================================1 
P2, Pin 1 I GND 1 Ground I 

I 1 1 
-2 LCO I Scan Line Counter Bit 0 

I 
-3 LC2 I Scan Line Counter Rit 2 

I 
-4 eITa t ASCII Bit 0 

-5 

-6 

-7 

-8 

-9 

-to 

-11 

-12 

-13 

-14 

-15 

RIT4 ASCII Bit 4 

BIT2 ASCII Bit 2 

BIT5 ASCII Rit 5 

RSSl Neqative true, Buffered Set Select Bit 1 

DdI f 1 

DBIT3 

DMf15 

} 

} Not Used 
} 

Negative True, Dot 1 Output 

Neqative lrue, Dot 3 uutput 

Negative True, oct 5 Uutput 

~i e q 0. t i veT rue, Dot 7 (}u t nut 

Ground 
-------------------------------- -------------------------------------------------------------------------------------------------------------------------------
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-----~,-~------------------------------------------~~--------------------~------------.---------------------------------~-----------------------------------~----
Sign.al 

an dt Pin NO. I ~.i a m e 

==============1================ 
P2, Pin A I ~NO 

-~ Lel 

-c I.C] 

-I') RIT6 

-E 81T3 

-f BITl 

Signal 
Description 

--------------------------------------------------------------------------------------------
Ground 

Scan Line Counter Bit 

Scan Line Counter Bit 3 

ASCII Bit f, 

ASCII Pit 3 

ASCII Rit 

-H HSSO Neqatlve True, tiuffered set Select tiit 0 

-J 

-K 

-L DPITO 

-M DRl1'2 

-N DB11'4 

-p DRIT6 

-p DRIT8 

-s 

} 

} Not Usea 
} 

~eqative True, uot 0 Output 

Negative Tru~, uot 2 Output 

N e qat i ve '1' rue, Dot 4 nut put 

NeQatlve True, Dot 6 Output 

Neqatlve True, Dot B output 

Ground 
-------------------------------------------------------------------------------------------------------------------------~---------~------------------------------
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Connector lntormation 
---------------------------------------------------------------------------------~---------------------------------------------------- --------------------------

Connector siqnal Signal 
and Pin 1': 0 • I t,r a:n e IDe s c rip t 1 0 n I 

==============1================'==============================================1 
I 

P3, Pin 00 Negative True, Character Dot Position 0 I 

-2 

-3 103 

III 

-f: 

-7 

-p EVEN 

-10 
-11 

-1~ P'hT. 

-13 

-14 Bur.J 

-15 t:'UF' HLE' BR'l' 

-16 BS~O 

-17 RoSS! 

-18 &1 

-19 } 
-20 } 

-21 LUAD 

XBITSI 

~eqative True, Column Count 103 

Enhancement Ruffer Clock 

Negative Tr~e, Chardcter Dot Position 1 

Not 
Usea 

F.ven ROW 

Bus Buffer Load 

Not 
Used 

Negative 1rue, Buffered Blink 

l'!ot Used 

Negatlve True, Buffered Underline 

Neqative True, ouffered Halt-t3right 

Neoative True, Butfered Set ~elect 

Negative True, Butfered set Select 

~eqative True, Colllmn Count 81 

Not 
Used 

kine Buffer Load 

Bit 

Bit 

Neqative True, External Bit Stream 1 

I 

0 

1 

--------------------------------------------------------------------------------------------------------------~-------------------------------------------------
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-----.-----------~---------------------~-----------------~-------~-~-----~---~------------------- -~-------------- ----------------~-----------------------~------
Connector Signal 

and Pin ~o. Name 
-------------- ------------------------------ ----------------P3, Pin A DSP't CLK 

-8 GND 

-C 

-D u8 

-F: 14 

-F 

-H VRTCLK 

-J 

-I( OCIPC 

-L OCJ~C£N 

I NT St~'J' 

-£1 RlTO 

-p BITl 

-S BIT2 

Hl'f3 

-u ~lT4 

-v tilT5 

Hl'l'b 

-x 
-y 

-z 

Signal 
Description 

--------------------------------------------------------------------------------------------
21.060 MHz Display Clock 

Ground 

Not Used 

Negative True, Character Dot Position 8 

~eqative True, Scan Line Counter Reset 

Not Used 

Scan Line Counter Clock 

t\Jot Used 

Line tsufter Circulation 

Line Butter Circulation Enable 

Display Controller Interrupt 

Not f.lsea 

Negative True, ASCII Hit 0 

Negative True, ASCII Bit 1 

Neqative True, ASCII Bit 2 

Negative True, ASCII bit 3 

Negative True, ASCI! Bit 4 

Neqative True, ASCI! Bit 5 

r~eqative True, ASCIl Bit 6 

Not IIsed 

Ground 

Not Used 
---~----------------------------------------------~---~----------------------------_._---------------------------------------------------------------------------
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Table 6.0 MOdule Bus Pin Assignments 
------------------------------------------------------~------------------------------------------------------------------------------~---- ----------------~--~-function 

Performed: Put Data bits BO, B2, 83, B4, and B5 
Into hOldinq Register 

Poll BIt: Not Applicable 

Module Adaress: Not APpllcable 

Function Specifier: Not Applicable 

Data eus Rit Interpretation: The data bits 
(RO, R~, P,), k4, and t35) are loaaed under 

Dr1J\ control. 

B7: Not Used 

86: Not Used 

B5: !lolds the ~et Select Hit 1 

84: Holds the Set sel~ct Bit 0 

83: Holds the Half-Bri9ht Feature 

82: Holds the Underllf"le t'Pdture 

B1: ~ot used 

80: hOldS the blinK Feature 

Bus 
Value Signal 

------- ------------------- ---- .. -------
N/A ADDR 15 
N/A ADDR 14 
N/A ADDR 13 
t-4/A AODR 12 
~/A ADOR 11 
N/A ADDR 10 
r-./A ADDR 9 
r./A ADOR 8 
~/A ADDR 7 
N/A ADDR 6 
N/A ADDR 5 
N/A AD[)R 4 
N/A ADOK 3 
1~1 A ADDR 2 
~JI A ADOk 1 
N/A AuOR 0 

------- ---------------------- ------------
e7 RUS 7 
b6 BUS 6 
B5 RUS 5 
84 BUS 4 
ti3 BUS 3 
tj2 BUS 2 
61 BUS 1 
BO BUS 0 

--------------------
--------~------~----
1=Logical l=Bus LOw 
O=Logical O=8us High 
X=Don't C~re 

------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------------
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3 • 0 FUN C T I LJ (\1 A II n r:.; S C RIP l' JON. Ref e r tot he t:) 1 0 c i< d 1 a q ram (f i g u r e 1), 
scne~atic aiaaram (figure 2), tiffling diaararn (figure 3), component 
location diagram (fiqure 4), and parts lists (02640-60022 and 02640-
b0024) located in the aopendix. 

3.1 

3.1 • 1. 

3.1.'2 

the DisPlaY Ex~ansion Mooule provides the additional display control 
word width and thUS supports the three additional display teatures and 
the two set select ~its. The moaul~ receives all of its timing and 
control information from the Display Controller ~odule and is slaved to 
it. The Display Fxpdnsion ~odule functions as an adjunct to tne min
imum display sUbsystem. The module's output consists of an external 

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

ano HHL, anrl toe two set select lines bSSO and BSSI. [lectrically, its 
line buffers operate in parallel with those on the Display Memory 
Access (OMA) peA. 

HEfR~SH ANO LOAD LOGIC. 

The retresh ann load looic drives the ClOCK and control lines of the 
line bufters. Tn adaition, the logic togqles the line buffprs and 
sends to eacn one the ap~·ropriate clock signals and recirculate com
mands. 

The retrestl and load loqic controls the line buffers and the dual two
line-to-one-llne multiplexer. Its input signals are the circulation 
clock tor the line huffers (the logical AND of OCI~C and OCIRC~N) and 
the LOAD siqnal from the Display Memory Access peA. OCINC is a contin
uous circulation signal g~ted into bursts of 80 pulses by OCIREN. The 
E V t; N s 1 ('f n a I con t r 0 I s the m u 1 tip 1 e x e r • t,Itl e nit ish i g h, the J) MAc 0 n -
trols the ClOCK lines of line butfers U42 and U22. Simultaneously, the 
display controller circulates the previously loaded intormation 1n line 
butfers U41 and U21 fifteen times, via the OCIRC signal. At tne end of 
the fifteenth scan line of the row, ~VEN Chanqes state, the INTSET sig
nal clears the holdina reqlster, and tne roles of the pairs of line 
buffers are reversed. 
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3.2 

3.2.2 

3.3 

3.3.1 

3.3.2 

The nolding register (U31 ana u51) js a 5-oit register wnich stores the 
disolay enhancement and set sel~ct bits received from the data bus. 

lnformatioc} in toe ~olainq reaist@r 1S strobed in oy means of LRLOAD 
unuer controls of tne 0~A peA. Ine information is buftered and SUbse
~uently dvail~ble for entry into the off-screen line buffer (as deter
rninea by the fVF:i\4 siqnal). At tne end 01 a row (end ot the fitteenth 
scan line), I~'rs~T clears out the holdina reqister before a new row is 
started bY tne D~A peA. 

Llj"E RUFFF-kS. 

The line buff~r bloCk consists ot two pairs of Shift reaisters (U21, 
L41, and lJL2, U42) wnich hold the underlIne, half-bright, and blinkina 
enhancement bits along witn the two set select bits. They are toggled 
by the 01splav Control peA, each one alternately beinq loaded oy toe 
DMA peA fro~ tIle terminal data bus and then cycled 15 times tor display 
on the CHT. 

The two line bufters are eacn 5 bits by riO ~its 1n lengtn. They 
ope rat e i n par a] I e 1 .~ 1 t h t n ~ 1 i n e n u f fer son the D MAP C A and, the r e
tore, expand the dISplay control wora width by five bits. The line 
butfers are togalea by the EVEN siqnal. wnll~ one line buffer is being 
recirculated fifteen times by OCIRC, tne other is being loaded by the 
OMA peA via IJOAD. Ttle outputs ot the line buffers are routed to Ul1 
and U32 whicn act as a five channel two-line-to-one-line multiplexer 
~lth latching outputs. lhe circulate~ line buffer is selected by £VEN 

and i s loa d e din tot Cl e I a t c h d uri n q c r. a r d c t e r dot po sit Ion 1 ( D 1 ) • l' h e 
olltrut of the latcn then consists of the three display enhancement sig-

naIs, HR~N, ur,~N, 8L~N a~d the two butfered set select bits, RSSO and 

tlSS1. Tne sianals appear character syncnronously with the correspond
ing ASCII trom the DMA PC~. 
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3.4 

3.4.1 

3.4.2 

3.5 

3.5.1. 

3.5.2 

3.6.1 

3.6.:2 

64/128 CHARACTF:P SET. 

Two l024-word oy 8-bit bipolar ROMs comprise one 128-cnaracter alpha
numeric type cnaracter set~ Tne 128-character microvector sets utilize 
two l024-word by 9-bit RG~s. 

Each 64-character alphanumeric character set is encoded into a 1024-
word by 8-oit bipOlar ROM. A 128-character set requires two ROMs. In 
the~ c~se of microvector type character sets, each 64-character set 1s 
enCOded in a 1024-word by 9-bit HOM. Both types of ROMS have identical 
pinouts. The alphanumeric POMs have an adaitional CHIP ENABLE pin 
which corresponds to an output line on tne microvector ROMs. 

CHARACtER SET DECODER. 

The character set decoaer selects the two ouffered set select bits, 

BSSO and RSS1, to enable the tnree alternate character sets. 

The character set decoaer selects bSSO as the LSB ana 6SS1 as the MSB. 
The three output lines ot U47 are negative true. As a character set Is 

enabled, the corresponding POM SOCKets are enabled via the E1 signal 
at U210, TJ310, 0410, 1'29, U39, and U49, Pins 21. If ttle base set 

(5£TO) is utilized, then BSSO and ~SSl are botn high and toe cnaracter 
ROI"iS on the lJisplay Control peA are enabled. 

CHARACTfR SF:T ENCfJDfo:R. 

The character set encoder's output siqnal reflects the state of the 
Set-Typ~ Jumper (w2, W4, or ~6) of tne ~lternate Character set beinq 

currently adaressed oy buffered set select bits 8S50 and ESSl. 

The SHIft ~NABLE (u78, Pin 7) signdl controls the shifter loqic. When 

the selected set is of the alphanumeric type, DRITO functions as the 
halt-shift control bit. Wnen t~e selected set is of the microvector 

type, ttlen IJMlrO and OeIT8 are maDoed into dot position 0 ana 8 
respectively. 
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3.7 

3.7.1 

3.7.') 

3.8 

3.8.1 

3.8.2 

CHARACtER S~LECT LUGIC. 

The character select loqic 15 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 RnM depending on the ASCII code from the DMA PCA being pro
cessed. 

This loqic selects wnich ROM ot the selected set will be enabled. When 

BITS and RITb of the incoming ASCII are both high or both low, then the 
characters correspond to toe control codes (00-378) or lower case 
characters (140-1718) respectively. Otnerwise, they are upper case 
charact~rs (40-1378). 

when the Character select Jumpers ~~1, w3, and wS are installed (128 
characters), then the corresponding upper case ROM is enablea when 

B I T5 And R I To are the snnie. When t~le characte r se t se lect jumpers are 
removea (64 characters), tnen the upper case ROM is disabled only when 

Doth .RITS and bI1'6 are hiah. This causes lower case codes to be up
shifted to their respective upper case characters and control codes to 
display nothinq. 

The 5c~n line counter is a local ~odulo lS counter synchronized to the 
scan line counter on the Display Control PCA. It provides a local 
source of the four scan line count bits required by the character KOMS. 

The scan Ilne counter (U48) is a 4-bit synchronou~ counter driven bY 
VRTrL~ fro~ the uisnlay Control peA loqic. Every 15 lines, it 1s reset 

oy 14. This forces the counter to sequence from a count ot 0 to 14. 
The tour outpllt lin~s of tne counter form the four lenst sionificant 
bits of the ~n~ arldress, t~e six most significant bits being the incom
inq ASCII cod~s. 
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3.9 

3.9.1 

3.9.2 

3.10 

3.10 •. 1 

SHIFTER LOGJC. 

The shifter lOQic oIOCK generates the Shift ClOCK signal appliect to the 

parallel-to-serial converter. It accepts the D8lTO signal from the 
character ~nMS and it the accessed Character set is Of the alphanumeric 
type, it qenerates ~alf-shittea ClOCK signals. If the set is of the 

microvector type, the shifter loqic accepts the UBITH and inserts it 

into the serial oit stream alonq with DBITO. 

The Shlfter loqic generates the SHfT (U34, Pin 6) signal wnich clocks 
the ~arallel-to-serial converter. The logic is controlled by both 

DALTO ana the SHIFT ~NAeLE slqnal. when the selected character set is 

oft Cl e a 101'1 a n U III e ric t y p e, S H1 F l' ~ NAB L F. and S HI f TEN A ti L t: at U 3 6, Pin 6 

alloN the nalf-stlift control bit (DRITO of tne character POMs) to in
fluence the shifter into U38, Pin 9. ~hen the selected character set 

Is ot the microvector type, then DbITO is interpreted as a data bit. 

Shift pulses can occur on either the leadinq edqe of the display Clock 
(half-shifted) or on the trailing edge (not half-shifted), depending on 

the state of 08ITO. A shift pulse always occurs during dot position. 
8 time to parallel load the nata froltl the character ROMs into the 
parallel-to-serial converter. 

~AHALLr..;L-TO-SF,R I ATI CON VEBTER. 

the paralleJ-to-serial converter is loaded with the ROM output word 
and receives a Snift Clock (SHFT) signal from U34, Pin 6. The parallel 

data Is serially snifted out; is merged with OBIt8 and D8ITO; and be-

comes the external serial bIt stream, XBITS1. 
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3.10.:t 

3.11 

3.11.1 

3.11.2 

The oar~llel-to-serial converter consists of U5f! (which handles bits 

1 thrOUQtl -I) and U4f' (~hict) lilerqes tnose seven hits with D81'J.0 and 

OBITH). Ourlng dot position 8 time, the load line of U5& at Pin 15 is 
Kept low aCld a shift pulse stream Shlfts toe information serially into 

U46. If the selected cnaracter set is of the microvector type, DRITO 

and buffered OMIt8 are mergea with tr)e output of U5~ to torm tne serial 

bit stream, XBITSI. This serial signal, in turn, is sent to the DiS
play Control PCA via the pj connector where It is merqed with the 
minimum sYstem bit stream. 

The enhancement ~enerAtor is a 3-bit register which receives the dis
play enh~ncenlent siqnals from the line bufters; holds them for one 
character time; and outouts them to the Display Control peA. A field 
position aliqnment one-Shot allows the half-briqht display feature to 
De positioned exactly over the character to which it is applied, thUS 
compensatinq for accumulated delays in tne video qenerator. 

The three latcnes in the enhancement generator receive the enhancement 
signals from tne llne butfers and hold them during the read access 
cycle of the ch3racter POMS. The underline and olinking latches are 
directly loaaeo bY F(JFCL~ ~hile the half-bright latch is clocked by 
one-shot U13. Tne FIELD alignment ootentiometer is used to compensate 
the half-briqht siqnal against tne accumulated delays incurred by the 
video signal. 
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Replaceable Parts 

'Reference HP Part Qty Description Mfr Mfr Part Number iDesignation Number Code 

02 t4G-60022 1 CONNECTOR ASSEMBLY' •• 28~80 02640-60022 
REVISION DATI: 12-01-76 

0""3-0.31.1 4 BUMPER fOOT, 0.25· W 13862 966S 
12!1-1881 4 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 11785 2S2-22-30-nO 



Reference 
Designation 

CU. 
Cll 

t:1 
E2 
E3 

Rl 
112 
IU 
R4 
itS 

R6 

Ull 
U12 
UU 
U21 
U22 

U2.l 
U24 
U25 
U26 
U27 

U28 
U.ll 
Ul.l 
Ull 
Ulit 

Ul5 
Ul6 
Ul7 
U3~ 

Ultl 

U42 
Uitl 
Uitit 
U45 
U46 

U47 
U48 
U51 
US2 
US8 

WI 
wlA 
11118 
WIC 
WID 
WIE 
Wlf 

XUl9 
XU.J9 
XUit9 
XU210 , 
XUlIO 
XU410 

HP Part 
Number 

02t1t0-60024 

01eo-l1it6 
0180-0393 
01 Eo-Ol93 
0180-0393 
OU0-2055 

OU0-20S5 
OU0-20S5 
OU0-20S5 
OU0-205S 
0160-2055 

01e0-20SS 
OU0-20S5 
01to-20S5 
OU0-20S5 
o 160-20S5 

0160-2055 
OU0-22S1 

03to-0124 
03to-0124 
03to-0124 

1810-0125 
1810-0121 
1810-0121 
060-2225 
2100-33S3 

0683-1025 

18~0-1100 
18,i0-1112 
18,io-0207 
1820-1346 
1820-1346 

18~0-1l12 
18,i0-0693 
1820-1210 
18~0-1199 
1820-1199 

18~0-1244 
1820-1195 
1820-1100 
1820-1208 
18,i0-0685 

1820-0681 
1820-1211 
1820-1201 
1820-1208 
1820-U46 

1820-1346 
1820-0629 
1820-1199 
1820-1206 
1820-0681 

1820-1245 
18,i0-0713 
1820-1195 
1820-1199 
1820-1101 

1200-0"'82 
12!;8-0124 
12~8-0124 
1258-012it 
1258-0124 
1258-0124 
1258-0124 

1200-0541 
12Co-0541 
1200-051tl 
12CO-0541 
1200-0541 
1200-0541 

Qty 

1 
3 

12 

3 

1 
2 

1 

2 
2 
1 
4 

1 
1 
4 

1 
2 

2 
1 

1 
1 
1 

1 

1 
1 

1 
6 

6 

Replaceable Parts 

Description 

DISPLAY ENHANCEMENT ASSEMBLY 
DATE CODE: 8-1S05-22 
REVISION DATI: 07-15-77 

CAPACITOR-FXO 15UF+-I0~ 20VDC TA 
CAPAClTOI-FXD 39UF+-10~ 10VDC TA 
CAPACITOR-fXD 39UF+-10~ 10VDC fA 
CAPACITOR-FXO 39UF+-I0~ 10VDC TA 
CAPACITOR-FlO .0IUF +S0-20' 100WVDC CER 

CAPACITOR-FXD .0IUF "80-20~ lOOWVDC CER 
CAPACITOR-FXO .OlUf +S0-20' 100WVDC CER 
CAPACITOR-FlO .OlUF .. SO-lOS 10CWVDC CER 
CAPACITOR-FlO .01UF +S0-20~ 100WVDC CER 
CAPACITOR-FXO .01Uf +S0-20' 100WVOC CER 

CAPACITOR-FXO .01UF +80-20~ lOOWVDC CER 
CAPACITOR-FXD .DIUF .. a0-20S 100WVDC CER 
CAPACITOR-FXO .0IUF +S0-201 100WVDC CER 
CAPACITOR-FXD .0IUF +S0-20S 100WVDC CER 
CAPACITOR-fXO .01UF +S0-201 100WVDC CER 

CAPACITOR-flO .01Uf +S0-201 100~VDC CER 
CAPACITOR-FlO 10PF +-5~ 500WVOC CER 

TERMINAl-STUD SGl-PI~ PRESS-MTG 
TERMiNAl-STUD SGl-PIN PRESS-MTG 
TERMINAl-STUD SGl-PI~ PRESS-MTG 

NETWQR~RES S-PIN-SIP .125-PIN-SPCG 
NETWORK-aES 9-PIN-SJP .15-PIH-SPCG 
NETWORK-IES 9-PIN-SI' .15-PIN-SPCG 
RESISTOR 2.21( 5~.25W FC TC"-400J+l00 
RESISTOR-TRKa 20K 10~ C SIUE-ADJ I-TRN 

RESISTOR 1K 5~ .25W FC TC=-400/+600 

1~-DIGITAl SN74298N TTL QUAD 2 
IC-DIGITAl $N14lS14N TTL lS DUAL 
Ie-DIGITAL 9601PC TTL MONOST8l 
Ie-DIGITAL TMS3120NC PMOS QUAD 
Ie-DIGITAl TMS3120NC PMOS QUAD 

IC-DIGITAl SH14lS14N TTL lS DUAl 
IC-DIGITAl SN14S14H TTL S DUAL 
Ie-DIGITAL SNl4lS51N TTL lS DUAL 2 
Ie-DIGITAL SNl4lSOItM TTL lS HEX 1 
Ie-DIGITAL SNl4lS04N TTL lS HEX 1 

Ie-DIGITAL SNl4lS153N TTL lS 4 
Ie-DIGITAL SNl4lS115N TTL lS QUAD 
Ie-DIGITAL SN14298N TTL QUAD 2 
Ie-DIGITAL SN74lS32N TTL lS QUAD 2 OR 
Ie-DIGITAL SN14S10N lTl S TPl 3 NAND 

Ie-DIGITAL SN14S0ON TTL SQUAD 2 NAND 
Ie-DIGITAL SNl4lS86N TTL lS QUAD 2 
Ie-DIGITAL SN14lS08N TTL lS QUAD 2 AND 
Ie-DIGITAL SN14lS32N TTL lS QUAD 2 OR 
Ie-DIGITAL T~S3120Ne PMOS QUAD 

Ie-DIGITAl TMS3120NC PMOS QUAD 
IC-DIGITAl SN14S112N TTL S DUAL 4-K 
Ie-DIGITAl SN74lS04N TTL lS HEX 1 
IC-DIGITAl SN74lS21N TTL lS TPl 3 NOR 
Ie-DIGITAL SN14S15N TTL S TPl 3 AND 

Ie-DIGITAl SN14lS155N TTL lS DUAL 2 
Ie-DIGITAL SN14163N TTL 8IN SYNCHRO 
Ie-DIGITAL SN14lSll5N TTL lS QUAD 
IC-DIGITAl S~14lS04N TTL lS HEX 1 
IC-DIGITAl S~14166H ITl R-S PRl-IN 

SOCKET-IC 16-tONT DIP-SlOR 
PIN-PR86RAMMING JUMPER;.30 CONTACT 
PIN-PROGaAMMIHG JUMPER;.30 CONTACT 
PIN-PRDGRAMMlNG JUMPER;.30 CONTACT 
PIN-PROGRAMMING JUMPER;.30 CONTACT 
RIN-PRD&RAMNING JUMPiR;.30 CONT~T 
'IN-PROGaAMMIHG JUMPER;.30 CONT~T 

SOCKET-IC 24-tONT DIP DIP-SlOR 
SOCKET-IC 24-CONT DIP OIP-SlOR 
SOCKET-I~ 24-tONT Dig DIP-SlDR 
SOCKET-It 24~ONT DIP DIP-SlDR 
SOCKET-IC 24-tONT DIP OIP-SlOR 
SOCKET-IC 24-CONT DIP DIP-SLDR 

Mfr 
Code 

28480 

56289 
56289 
56289 
56289 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 
28480 
28480 

11236 
28480 
28480 
01121 
32991 

01121 

01295 
01295 
01263 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

0129S 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

91506 
U506 
91S06 
U506 
91506 
91506 
11506 

28480 
28'"0 
28480 
28480 
28480 
28480 

Mfr Part Number 

150D156X902082 
1500396X9Q1082 
15DD396X901082 
15DD396X901082 
01~2055 

0160-2055 
0160-2055 
0160-2055 
0160-2055 
01~2055 

0160-2055 
0160-2055 
0161)-2055 
0160-2055 
0160-2055 

0160-2055 
0160-2257 

0360-0124 
0360-0124 
0360-0124 

150 
1810-0121 
1810-0121 
C82225 
3386X-YIt6-203 

C81025 

~14298N 
SH14lS14N 
9601 PC 
TMS3120t«: 
TMS3120NC 

SH74lSHN 
SH74S1itN 
SNlltlS51N 
SN1ltlS04N 
SN14lS04N 

SN74lS153N 
SH14lS115N 
SN14298N 
SNlltlS32N 
SN14S10N 

SN14S00N 
SN14lS86N 
~14lS08N 
SN14lS32N 
TMS3120Ne 

TMS3120t«: 
SNlltS1l2N 
SN14lS04N 
SN74LS21N 
SN14515N 

SN14l515SN 
5N14163N 
SNl4lS175N 
SN7ItlS04N 
~71t166N 

516-AG11D 
8136-41561 
8136-41561 
8136-41561 
8136-41561 
8136-It7561 
8136-41561 

1200-0541 
1201r0Slt1 
1200-0541 
1200-0541 
12 00-05 lt1 
1200-0541 


