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tusict: PDP-7 and PDP-9 to 201A Data Phnone Cpare: May 18, 1967
Interface ' ‘ o .
: : ‘ frot. P, E. Rosenfeld
MEMORLENDUM FOR FILE
INTRODICTICH
An inierface has been designed to connect & DEC PDP-7 or FDP-C
o computer Lo a 201 Datae Phnone. The 201 may be run in either
) half or full duplex modes at either 2000 or ELOO bite per s=zconi.
The interfece accents a 7-bit parallel word Trom taz compuier,
2dds an eighith bit for parity, and transmits’it serially, It
receives serizl eight bit charzcters, checks end sirips the
parity bit, apd hands & 7T-bit parallel word to the computer..,
The interfacez can be modifjied for other tit rates and word
lengths. The interfzce has provisions for synchronizing itsel”
to the inconing date stream. It can either ba left in the
recelvings state, or transmitting l's., Double bufrerlnv is
provided ar toth the recelver and transmitter. .

fthe FAlle,auwidivre THT irnctrictdinneg ara nge +n Amprod +ha Net=
— - A e R -—' e e e Urw-—\ru\‘ - — -
" Phone inverface: .
-— N - -
DPQ - rhone ON o e i -
f" '\(.I-U“ \_,3.«7 -‘,cf,_f_" ' L,C s f EEN ) ean i bt 0 e Ceeganl s

CEU»Eb tha 2 to set:the 201A upta pnon° to bé Auto
Answer mode, % g2t to this mode, the detz phone will
autoqat1vu_;y smwer any incoming ¢zll when it detects a
ringing signa +the line, provided that the AUTO button on
the 201A dat=z phone hau.albo been left depressed.

- _ DPgm CTOLTQL e Data Phonz OfF

Causes the Data Pnon2 to hang up and ignore any new calls.
Also prevants Jﬁm Uata Phone lntorlace from issuing program
interrupt requests.

DFRC 70U ’;\ Data Phong Read Characfer

The AC is cleared and ons word which has veen received by the
interface is resad into the AC, Ths bitg 11-17 of the AC
concein the character and bit 0 is 0 if the character was
received with correci parity and 1 if the parity cneck failed
The Receiver rlag zoss down and stays down until another
tharazctar has bezn received, :
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h‘%ﬂk(\DPMK YOQTHH Data Phone Merk | '

Causes the data phone to transmit a continuous stream of 1's.
J/- ' ' ’
:1ﬁf' DPQT 7oh721 Data Phnone Quiet
WA Le ‘

.~ Qauses the DP to stop transmitting 1's and go to the receive
state, if it is wired for helf duplex operation

DPUC . 7oh7e2 Data Phone Write Character

s Bits 11-17 of the Ac are transfered to the interface where a

R - parity bit is automatically addsd and the character is then
transmitted. The transmitted flag goes down and siays down
until the transmitter is ready for another character.

. DPBS 7ol 724 Data Pnone Break Synchronization

Intended for use primarily in the full duplex mode. Is used
to break the receiver synchronizaetion. The receiver will then
ignore all incoming data urtil it detects two adjacent Synch
characters. (The Synch character is 026g or 0010110,)

DPSF  7oh7hl  Data Phone Skip on Flag

TO At~ Timd o T Thre~= 1A wmrndem~A LA PR S + L4 =]
: Thone Flog o raiscd, the nedt Insiruciocn will

be skipped. The Dats Phone Flag will be raised if the DEFH
fnstruction has been issued and one or more of the following
have occurred: : ‘ ‘

(1) There has been an ON transition of the Recelver
: Flag

(2) There has been an ON transition of the Transmitter
Flag C :

,ﬂ:- . (3) The state of the Interlock has changed

(&) The state of the Carrier has changed
(5) The Date Phone is ringing \

*

DERS 708752 Data Phone Read Status

- The AC is cleared and a Data Phone Status word is then read
: : ‘into it. The format of the status word is shown below ,

AC bt O 1 2 3 & 5 1/ €

STGNAL REC ¥MIT CAE- | INTERLOCK RING SYIC | CLEAR
FIG FIG RIER | 70 SENij
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stream. o oo

Clear to Send

-3 -

DPCF 704761 Data Phone'Cleaf Flag

The Data Phone Flag is cleared

TIMING CONSIDERATIONS

'Since the Data Phone receives or transmits in a bit-synchronous

mode, the computer must respond to the receiver and transmitter
flags within 3.75 ms of the time they are raised or errors will
be present in the received or transmitted data.

SYNCHRONIZING

To establish synchronization between the near and remote data
phone terminals, each new message should be preceeded by a
minimum of two synz characters (026). The receiver automatically
removes the first two sync characters from the received message
and does not pass themm to the computer. '

CONTROL SIGMNALS

Carrier - -

”,

Will be présent'just before, during;'and for & short while after

a message is being transmitted or received.

Interiock

Will be present if the data thone thinks it has a good connec-
tion to another phone. The Interlock Signal will disappear
if the connection 1s broken. - .

Ring

Appears if the Data Phone is ringihg.

Syne : T )

1

Tells if the receiver is synchronized to an incbming data

L)

Says that the local data phone is in the transmitting state
and ready to accept data from the interface. There will be a
delay between the time the first DPWC instruction used to
transmit a message is given and the time the Clear to Send
signal comes ON. o A :

-’



PARTTY
At present the data phone interface sends and recelves using

odd parity. It is possible thet at a future datg the follow-
ing IOT instructions will be added to allow use of odd or

even parity.

DPEP TOLT762 Data Phone Even Parity

Send;aﬁd receive all folloﬁing mé§sages using even parity.
DP@P 7oL 764 Data Phone 0dd Parity

Send and receive all following messages using odd parity.

‘This modification will be .added if required at any time in

the future. To insure that any programs written now will
continue to work if the modification is installed, all current
programs should include the DPZP instruction in the Initializa-
tion block. L

TRANSMITTING SEQUELCT L

. Messages aresent and received with the least significant bit

first, followed by bits of increasing significance and finally

the perity bit
C
J’zi- r/ L -

MH-6263-PER-GA ~ . . P, E. ROSENFELD

Copy to e :
Messrs. G. L. Baldwin - MH ) T
C. Christensen - MH .
A, D, Hause - MH
H. S. Magnuski - MH -y
W. H. Ninke - MH S
E. N. Pinson - MH '
I, Rosler - MH < Tais oy mon >
P. M. Sherman - MH _ RS
H. K. Zamarin - MH
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ECR 700504 Enable Continuous Run. The cycle control’

is set to the continuous-run state.

I "\, .
BASN 63 FILEF

ESS 70052l Enable Single«Step., The cycle control

is set to the single-step state... ..

To start the scope after a display-irap flég; stép flag or gon-
ditional—stop flag has s;oppéd the cycling, fhé followingﬂinétgucn
tion is used: ‘ | ) | -
CoN 700545 CONtinue. A CDF is performed. The cycle
controi is s=t t¢ the continuous-run state
and the data-rsqusst signal is turned on.
The display starts at tne location currently

in the display address reglister.

To start the scope at a specific addresss, the followinz instruction

Is used: _

BEG 700547 BEGin. (WDL followed ty CPN). The display
is startsd at the locatlion spccified by the
13 low-order bits of the al.

WDBC 700605 Write Display Buffer and Continue. The

contents of the AC. are written into the
display buffer register. The data-resquest
signal is turned off. The diasplay cycle
control is s=t to thé continuous-run stafe.
Execution of the command transferred to the
display buffef is begun. When this commanad

is completed, the next cormand will be
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'.‘LDB

WDBS

ELP

DLP

700612

700625

700701

700721

e

taken Trom the location indicated by the
display address rsgister and normal

continuous.cycling will then take place.

Load Display Buffer. The display buffler

register is loaded Into the AC.

Write Display Buffer and §inglé—§tep. The
contents of the AC are written into the
displey buffer register. The data-request
signal is turned off. The display cycle
control.is set to the single-step stats.
Execution of the ﬁommand transferrsd to the
display puffer is begun. When this command

is completsd, the data-rsquest signal 1is

turned on and the displsy awalts further

Inatructions.

Enable the Light ZFsn. The iight pen 1is
activated so that light sensed within ths.
field of view of the pen will turn the
light-pen fiag on. This function can also

be accomplished using a perameter-mode

display command.

Disable the Light Pen. The light pen 1is
disabled so that light sensed within ths
field of view of the pen will not turn the

light-pen flag on. This function can also



.

Note:

RLPE

RLPD

RAEF

Note:

-~

be pérformed by a parameter-mode display
cormand . |
The ability of the pen to respond to li ght within the field
of view is determined by the last LP control 10T or parameter-
mode display command (with LP control bits set} that has
been given. Thus, if a paramoter-mode word enables th°
= e e Y

light pen and a DLP fustruction is then executed by the

computer, the pen is disabled until another paramester-mods

word or IOT changes the status of the pen.

700722 Resume aftef Light Pen stoppaze with pen
Enabled. The light-pen [lag stops the
display. This instructlon causes resumption
from the exact point of stoppage. Ths
light-pen flag is turned off and the light

' pen is left enabled.

700723 Resums aftnr Light Pen stopp&age with pen -
Disabled. DSame as RLPE excapt the light

pen is disabled.

200742 Resume After Edges Flag. The edges flag
stops the display. This instruction causes
resumption from the exact point of stoppage.

All edge flags are cleared.

' 1f an RLPD or RLPE is given with the edgeg'flag on, the

dlspiay will not resume until an RAEF is also given.

~Similarly, with the light-pen flag on, an RABEF will not

cause resumption until an RLPE or RLPD is given. This
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method of operation allows the light-pen-flag programnming and tne

edge-flag programming to be separate uncoupled modules. Simultaneous

light-pen flag and edges fleg will not cause problems in thé order

of processing.

ECS 701001

s LDA - 701012
| pes 701021

LPM 701032

Enable Conditional Stop. The conditional-

stop feature for slave-mode words is enabled~

Qoad Display Address. The display address
register is loaded 1nto the 13 low;order

bits of the AC. The 5 high-order bits of

the AC are clearsd. The display address
register always points onerbeyond the display

command being executed under normal cyecling.

Disable Conditional Stop. ‘The conditional-

stop feature for slave-mode words is dlsabled.

Load Parameter-licde command. The parametlers
settable by & parameter-moda command ars
loaded into the AC in the following formav:

The prefix 0001 is loaded into the high-ordsr

' bits. Bits l,6,8,12 and 15 are set to l.

The remaining bits are loaded &s follows:

ACS - Blink

AC7 - LP ensble

AC9 - Exchange axils

AClO - Complemsnt X component
AC1l - Complement Y component
ACl3-- Scale 3

ACLlL - Scale 1

AC16 - Intensity O

AC17 - Intensity 1

Thus, the parametsrs are loaded in the

format of a paranstsr-riods command.

I3
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LDS

BIS

EgV

LY

701052 Load Display Status. The displey flags
and conditions are loaded into the AC in
the following format:
Bit is O Bit is 1
- Display-Trap Flag off on-
- Edges Flag ' ’ off on
- Light-Pen Flag - off on
- Stop Flag of f on
- Conditional-3top Fiag of f on
- Pushbuttons Flag off on
- Console-Keyboard Flag off on
" - Date-Phone Flag off on
- Byte Scan _ lst byte 2nd byte
- Conditional-3top Enable off on
- Irmediate Stop off enabled
- Cycle Control ' "~ econtinuous single-step
- Data Regusst - busy ready
- Qverride disabled enabled
- Right =dge Flag . off on
- Left Edge F'lag - off on
- Top =dgs Flag off on
- Bottom zdge flag off on
Enable Immediate STOD. The immediate-siop

701401

701412

703401

703412

condition is gnabled. If this instrudtion
is issued during the execution of a Load-X-
or-Y-and-Walt cdmmand, the display snould
not be restarted for at least 35 ussc (to

gllow completion of the Wait) .

Load X. The X deflection registér is
losded into the low-order 10 bits of the AC.
The high—brder,B bits are cleared.

Enable QVerride. The override condition is

enabled (scope peam turned off).

Load ¥. The v deflection register 1s
1eaded into the low-order 10 bits of tha AC.

The high-order 8 bits are clearsd.




SCK

geK

CCK

LCK

" spB

703421

704301

704302

704300
704312

704101

Diseble (QVerride. Tne override condition

is disabled (scope beam turned on).

Skip On Console-Keyboard fleg. If the
console-keyboard flag is on indicating that

a key has been depressed, the next instruc-

tion is skipped.

Or Console Keyboard. The éode for the
currently depressecd key 1s or-gated into
the AC. If no key is currently depressec,

the AC is unchangecd. The bit format 1ls as

follows:
ACll - KBO
_ACl2 - KBXL
- ACl3 - KEBZ
AClL - K23
ACl5 - K34
AC16 -~ KBS
AC17 - KB6

Clear Console Keyboard. The console~-xeyboard

flag is clear=sd.

Load Conscle Keybcard. The AC is cleared

and then an @CK is performed.

Skip on Push-Buttons flag. If the_puShbuttons
flag indicating that any pushbutton has been

pushed is on, the qext instruction is skipped.



#PB

CPE

LFB

WBL

LBL

704402

70l,0l;
70LL12

70LL2L

704432

Or Push Buttons. The status of the
pushbuttons is or-gated into the AC, If no
pushbutton is currently depressed, the AC

is unchanged. The Dbit format is as follows:

ACO - PBO
ACl - PBEl
ac2 - PBZ
AC3 - PB3
Ach - PBL L
ACS - PBS %
AC6 - PBS
AC7? - PBY

Clear Push Buttons. The pushbuttons flag

is cleared.

Load Push Buttous. The AC is clearsed and

then an $PE is performed.

Write Button Lights. The lights in the

‘pushbuttons corrssponding to the l-bits

in the AC are turned on. The previous
status of the lights is lost. The bit
format for the lights is the seme 23 for
the corresponding pushbuttons &3 given

in gPB.

Load Push Button Lights. The AC is cleared.
The pushbutton lights status is lozded into
the AC. The bit fofmat is the same as for
the corrssponding pushbuttons.as given

in #PB.




Note: The following IOT (7045xx) applies only to the PDP-T7

implementeation.
EIM 704501
LIM 704512
DIM 704521
1375 - WHY

MH - 6263 - PER

Enable the Interrupt Mask. Those bits in
the interrupt mask corresponding to l-bits
in the AC are turned on. Any previously
enabled interrupts remain enabled. The
bit agsignment from the AC is:

ACO - Display-Trap Flag

ACl ~ Edges rlag

AC2 - Light-Peun rlag

AC3 - Stop Flag

ACh - Conditional-3top Flag

fAC5 - Pushbutton Flag

ACh - Console-Ksyboard Flag

AC7 - Data-Phone Fiag
Load Interrupt Mask. The interrupt mask is
loaded into the AC. The bit format 1is the
same as for the control Tormats given for

EIM. The remazining bits of the AC ars

cleared,

Disable Interrupt Mask. Thosze bits of thse
interrubt mask correspondinglto 1-bits 1in
the AC are turned off. Any previously
disabled interrupts remain disabled. AC bic

assignment 1s the same &as for BEIM.

W. H. Ninke

P. E. Rosenfeld

-




Copy to
Messrs.

Mrs.
Messrs.

R.
Gl
E.
C.
P.
D.
Vt
R.
J.
J.
A.
J.
H.
B.
P.
J.
H.

.N-

C. Allen - IH

L. Baldwin - DM
R. Chenette - AL
Christensen - Mi
G. Dowd - MH
Edelson - IMH

4. Pasciano - I
D. Freeman - MH
D. Gabbe - HMH

H. Grantham - MH .
D. Hause =~ I

P. Henderson - HO
M., Kalish =~ Mi

G. King - MH

S. Kopel - MH
Leighton - BU

8., Magnuski - MH
Miller - IH

-10-

Messrs. T. J. O'Connor - M
E. N. Pinson - @i
R. F. Ratlirf - C3
W. C. Ridgway,I1l -
Mrs. M. F. Rokbins =~ HO
Messrs. L. Rosler - MH
M. Sherman - MH
Sitar - X
I. Stukas - ME
F. Swanscn - WL
v, Timko - %L
S. Watson - *IL
W. Weigle - HO
%, Yemin - Mh
. L. Yourg - kO
E. Zejac - MH

o

Mrs.
Mesasrs.,

Mrs.
Messrs.

HopbE ottt

.
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FUTTRANSFER iRS1RUCIIURS(EONL) : A S B

Mnemonic Code i “r;;;er;l-mn Cycles LA N S N
e e T T 1S , .
CARD READEFRS ;o _J l, A
CHSF 705701 Ship if card reazer fags L 1 LTI :
ggg% 78270;1, §o.oot and reep arnenumency L - bormer oD
706712 Red the czrd reacer Cultern 1 .
CRSB 706744 Selelt ang read Linary. 1 INS TRUC.HO N LI 57
DECtape SYSTE™ MEMORY REFEREMCE INSTRUCTIONS -
MURD 707412 Resdore word int2 AC, 1 - )
1Y 04 write enc werd trom AT 1 . o T .
MMSE 707644  Seiest trensoort from AC 2.5 1 nnemonwe Code Oreraten  TIT R
MIALC 707604 &in‘::ll.'_‘?ECta;e centrol from AC 1 CAL oo e - .
- 217, DAC S Bebsatarcumst 3
' MMRS 707612  Read status bits into AC 0-S. 1 b gpIsit ACCuri e
J MMBE 707901  Skis on DECtape Cala hag, i s 12 D L e e z
. MHMBF 707531  §kiZ on DECtape nidch end fizg. 1 LAc 23 D e alziar 5
MMEF 207541  Ship cn DECtape error fiag. 1 XOR za Boolean exclusive OR z
a #Eg gg Qgg. 1:5 comptement 3
MODEL 32 ASR'KSit TELETYPE CODE (ASCI} + 2's complament e
) IN O-TAL FORM XCT 40 Execute . 1
' LS&D 24 In:rg-men‘t_aém skip if rero 2 ¥
' Character 8-BitCOU® (maaractar g-8it Code SAD 52 gi?;eiafnﬂxendmercm % ‘
(in Oztal) . e (in Ociai} P ~0 from memary
A 201 ' 241 & Jump !
: g g?g . 342 ; « Cycle time is 1.75 microseconds.
’ b 5 Y 533 ++ pius execution lime of instruction referenced.
£ 353 2y 245 Indirest addressing: Adding "I 1o any memary reference
. F ans & 246 instruction, e.g., DZA | Y, causes C{Y! to pe tanen as ine
B G 307 ' 247 effective address, and acas 1 cycle Lo ine eseculion Lime.
! :*1 3icC { 250 :
! 1 3}; ’. 52; OPERATE INSTRUCYIONS ! :
; K 3z + 253 ———— s .
. L 31= , 254 Mnemonic Code Qperation Exacuted Event Time
; M 315 _ 255 e
1 N 3l . 256 OPR or 730000 Onerzte group or no operation. — -
) o] n7v { 257 HNOP Lo :
i P 327 : 272 ChA 740001 Complement accumuiaiss i
R Q 32t } 273 Chit 740002 Complement hnh. 3 .
R 322 < 274 OAS 740004 Inclusive OR AC switches 3 U
. S 323 = 275 with AC. ! H
T 32 > 276 RAL 740010 Rotatz AC and Link leib 3 \
: 3] 32z ? 277 RAR 740020 Rotaie AC and hnk right. 3 L
' v 325 @ 300 HLY 740040 Hait. — -
: W 327 [ 333 SMA 750100 Skip if AC<O. 1 k
X 332 ~ 334 SIA 740200 Skip it AT, 1
Y a3} 1 335 SNL 740400 Skip if Nk AC. H ‘
z 33z H 338 SHP 741000 Skip uncondit:onaby. 1
SPA 741100 Skip if AT posive. 1
0 260 . 337 SNA 741200 Skipif ACAD. 1 :
t 1 251 Leader!Trailer 200 521 741403 Skip if lins=0. 1
! 2 262 Line-Fead 212 RTL 742010 Rotate AC z2ng L left 2,3 ‘ i
: 3 283 Carriaze-Return 215 iwo places.
4 265 Space 240 RTR 742020 Rotate AC and L night 2.3
5 253 Rub-out 377 twa places.
] 265 ' Blank 000 CLL 744000 Clear link. 2
7 2e7 EOT 204 STL 744002 Setlink=1. 2.3
8 27C WRLU 205 RCL 744010 Clear hink, then rotate AT 2.3
9 271 RU 206 and L lalt.
Bell 207 RCR 744920 Clear hink, then rctate AC 2.3
Act Mode 375 and L right. -
- CLA 750000 Clear AT, 2
. CLC 750001 Clear and compiemanl AT 2.3
! LAS 750004 Load AC fram switches. 2.3 -
H it T ' FEQUIPMENT SIR_K 7523\10 Get link into #0217, v 2.3 '
: K B L W 7 d th th LA XXXX, — .
: iga;{%q:] 2131 CORPORATION GXXKX Load the AC wiih LAY 277 i i
o 85 Lo uEd Ood S MaYNARD MASSACHUSETTS Y g
: - i
6051 Printed in U.S.A, 25—2/68
N i e e i e PV —— e i e e
R _ '
X . |
. _ i
- ' -
. - = N
L] 'Y - - .



"EAE INSTRUCTIDNS

Mnemenic Code Operation Time (usec)
EAE 640000 No operation, 1.75
LRS 620500  Long rigri shift. 1.6-0.1n
LRSS 6560530 Long ngnt shift, 1.6-:0.1n
signed.
LLS 620600 Long et shift, 1.6-0.1n
LLES 660500  Long iefl shift, 1.6-0.1n
signed.
ALS 640700 Agc,umm::cr left 1.6-C.1n
’ shift.
ALSS 660700 Accumuiator teft 1.6-0.1n
shift, signed.
NORM 640444 Normal.ge, unsigned. 1.6-+-0.1n
NORMS 680444 Normanze. signed, 1.6-0.1n
ML 653122 Muitipl,. vnsigned. 1.6—0.1n .
MULS 657122 Multiphy. signed. 2.4-+0.1n-0.25m
DIV 640323 Divide, unsigned. 2.4-0.1n—0,25m
DIVS 534323  Divide, s1gned. 2.4-0.35n-0.2m
[1aT}Y 653323  Integer c.vide, 2.4403%n1-0.2m
unsignes, |
iDIvsS 657323 Integer Civide, 2.4+0.35n+0.2m
signea.
FRDIV 650323 Fraction divide, 2.4--0.3504+0.2m
unsignes.
FRDIVS 654323 Fraclon civide, 2.440.35n+0.2m
' signed.
LACQ 641002 Load AZ with CIMQ)L -1.75
LACS 641001 Load AT with C(SC).  1.75
cLq 630000 Ciear b°Q. 1.75
ABS 44000 Take ztbsolule value 175
of AC,
GSM 663000 Ge!l sign and 1,75
magnitusa,
0sC 64000L Inclusiva OR the 5¢  L.75
' into the AL.
oMQ £40002 inciusive OR the MQ 173
- into the AC.
cMQ £§43004 Comgple=ant the Q. 175
LMQ 652000 Loag M2 with CAC). L73

n=shift count
m=one hits in muitiplier guotient

INPUT/OUTPUT TRANSFER INSTRUCTIONS

Mnemonic Code Cperation Cycles

i PROGRAN' INTERRUPT

IOF 700002 [nterrept ofi. Disable the PIC. 1

ION 700042 nterruti on. Enahle the FIC. 1

ITON 7000562 Interrcpt and trap on. 1
REAL TIW'E CLOCK

CLSF 700001 Skip if clock flag=1, 1

CLOF 700004  Ciezr fizg and disable the clock. 1

CLON 700G44 Clzar Az3 and enable the clack, 1

PERFORATED TAPE READER

RSF 700191 Skip if -eader flag=1. 1

RCF 700102 Inclusi»& O reager bufer 1
into AT and ciea- Hag.

RRBE 700112 Read rzacer bufier and clear 1
reader f.a3.

R3SA 700104 Reader :in alphanumeric. 1

RSB 700144 Reagar in pinary. 1

!

INPUT/OUTPUT TRANSFER INSTRUCTIONS (conl.}

Mnemonic Code Operaticn Cycles
PERFORATED TAPE PUNCH

PEF F05201 Skip if punch flag=— 1. 1
PCF 700202  Clezr punch flag. 1
PSA or 03204 Punch alphanumeric, I
PLS 7C02C4 .

PSB 700244 Punch binary, 1

1o EQUIPMENT
IORS 700314 Input/output reas stalus, 1
TTS 763301 Sxip if KSR 33 is used. 1
CAF 703302 Clezr all fiazs. 1
SHP7 703341 Skip if processor is a PDP-7. 1
TELETYPE KEYEBDARD
KSF 700301 Skip if keyboard fiag=1. 1
KRB 700312 Read the keyboard buffer and 1
clear flzg.
TELETYPE TELEFRINTER

T5F 700401 Skip if taieprinter flag= 1. 1
TCF 200402 Clear the telearinter fiag. 1
TLS 7004G6 Lozd teieprinter bufier, select 1

and print.

OSCILLOSCOPE DISPLAY TYPE 344 AND PRECISION CRT

DXGC 700502
DYC 700602
DXL 700506
DYL 70060€
DXs 7005436
DYS 700646
O5F 700701
DCF 700702
DLB 700706

ADRM 701214

GENERAL PURFOSE MULTIPLEXER CGNTROL
TYPE 132

ADSM Falie3
ADIM 701201

ANALOG-TO-DIGITAL CONVERTERS
Skip if convertar flag=1.

ADSF 701301
ADSC F01304
ADRB 701312

AUTOMATIC PRICRITY INTERRUPT TYPE

MEMORY EXTEMNSION CONTROL TYPE 138

ChT 7055901
ASC 703502
oS 7056354
EPI 700044
DPlL 700004
1SC 703504
DBR 705501
SEM 707701
EEM 707702
LENM FAT704

EMIR 707742

DISPLAY TYPE 30D
Clear X-coardinata buter,
Clear Y-coardina:e bufier,
Lload X-coorainate pufier.
Leoad Y-zoosdinate bu¥er.
Load X-cocrdinate buifer and

display.

Load Y-coording'z buffer and

dispiay.
Skip if display tiag=1.
Clear display tag,

Leoad brightness register,

Read MX acdress.

Sejact MX ehannel

Increment ch2nnel address.

Setect and canvert,
Read cenverier buffer.

Clear ali channz!s,

Enable salectad channel{s).
Disaple sziscted channel(s).

Enranie API.
Cisaule AP

initiate break on seiected

channzal,
Debreah,

Sxip if in extand made.
Enter extend mcdz.
Leave extend mage.

Extend moZe interrupl restore.
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