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s~n~t~cs PIPBUG 

INTRODUCTION 

The PIPBUG program is provided as part of the 2650 
PC1001 so that the user has immediately available to him 
the tools necessary to run programs on the 2650 micro-
processor, Features include support of a user terminal, 
papertape load and dump, memory examine and alter, and 
breakpoints. The 2650 PC1001 card itself is described in 
detail in applications note SP 50. 

DESCRIPTION 

The PIPBUG program is started by pressing the reset 
..-. button on the card. It outputs the user prompt character 

of '*'. A command is then entered, starting with an alpha 
character indicating the operation wanted, followed by any 
required parameters separated by spaces, and all terminated 
by a carriage return. The parameters must be given as 
hexadecimal numbers. Leading zeros are unnecessary. For 
example, '008 F' and '8F' are the same address. The error 
message for an illegal command or parameter is '?', after 
which the user can enter a new command line. The delete 
key can be used to delete the previous character. 

The program fits in the first 1 K bytes of memory in the 
PROM. Also, the 63 bytes of RAM from location 1024 to 
1087 are required for buffers and temporary storage. 
Locations 0 to 63 are part of the interrupt vector. To fit 
within 1 K bytes the program uses subroutines with a 
maximum nested depth of three. 

In the explanations of the commands CR means the 
carriage return key and LF means the line feed key. The 

.-~ symbol ~ means there must be at least one space. 

COMMANDS 

I. Alter Memory Aaaaa CR 
Action: Outputs aaaa~cc where 'aaaa' is a memory 

location and 'cc° is its content. User can 
respond with: 

1) CR which ends the command 
2) LF which will display the next memory 

location 
3) nn CR which will replace 'cc' by 'nn' 

at location 'aaaa' and end the command 
4) nn LF which will replace 'cc' by 'nn' 

and then display the next location. 

II, Load from Papertape L CR 
Action: Will start reading papertape expecting blocks 

of data in the hex object format. In case of 
illegal characters, a BCC error, or a length 
error, the papertape will be stopped and the 
command ended with the standard error 
message. 
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At the end of a successful load, control 
is passed to the address in the EOF block. 
This would usually be back to the PIPBUG 
program. 

III. Dump to Papertape Dssssfbeeee CR 
Action: Will punch a leader of 50 blanks and then 

output the contents of locations 'ssss' to 
'eeee', inclusive, in hex object format. When 
done, the EOF block and a trailer of 50 
blanks are punched. 

IV. See and Set the Microprocessor Sn CR 
Registers 
Action: The parameter 'n' is in the range 0 to 8 and 

selects a particular register; 
0= 

1 = 

2= 

3= 

4= 

5= 

6= 

register 0 

register 1 bank 
register 2 bank 
register 3 bank 
register 1 bank 
register 2 bank 
register 3 bank 

7 =PSW upper 
8 =PSW lower 
The contents will be displayed. The user can 
respond with: 
1) CR which ends the command 
2) LF which displays the next register's 

content 

3) nn CR which resets the register to 'nn' 
and ends the command 

4) nn LF which resets the register to 'nn' 
and displays the next register's content 

V. Go To Gaaaa CR 
Action: Control will be transferred to location 'aaaa' 

after restoring the register contents. 

VI. Clear Breakpoints Ci CR 
Action: Will clear the ith breakpoint. If the ith break-

point is not set, gives error message. 

VII. Set Breakpoints 6i15aaaa CR 
Action: Will set the ith breakpoint at the address 

'aaaa'. The current firmware supports two 
breakpoints. 

BREAKPOINTS 

Breakpoints areaway to get a snapshot of the program 
and microprocessor's status immediately prior to executing 
at the breakpoint address. PIPBUG allows two breakpoints 
to be set. So i equals 1 or 2 in the breakpoint commands. 
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BREAKPOINTS (Continued) 

Setting a breakpoint at location '1053' with the command 
'B1 1053' causes the two bytes of program at '1053' and 
'1054' to be stored in a table in PIPBUG's RAM area. 
They are replaced by the two byte instruction 'ZBRR 
*BKPT. At location 'BKPT in the interrupt vector is the 
address of the 1st breakpoint handling routine. There is a 
separate routine for the 2nd breakpoint. 

When the user program executes the instruction at location 
'1053', the ZBRR instruction jumps to the breakpoint 
routine. This routine first saves the microprocessor registers, 
then restores the two bytes of user program to locations 
'1053' and '1054', prints the breakpoint address '1053', 
and finally jumps to PIPBUG. Now the user can use the 
See command to examine the microprocessor registers. 

Since the breakpoints are software implemented and are 
cleared when reached, there will not be another break-
point when the user program is re-executed. It must be 
explicitly re-set with the Breakpoint command. Break-
points will remain in memory until executed or explicitly 
cleared with the Clear command. 

SUGGESTIONS ON USING 

Having written and assembled a program, the user has a 

papertape containing the object code for the program. The 

Load command is used to read the code into the RAM of 

the 2650 PC1001 card. In the operand field of the END 
directive of the program, the user should put blanks or a 
zero, so that after reading the tape PIPBUG restarts itself. 

Most commonly the loaded program is still under develop-
ment. The user wants to run and test only parts of the 
program. He can use the Goto and Breakpoint commands 
to isolate the particular code sequence. The two break-
points can be set at the normal and error exits of the code. 
Using the Goto command the user then transfers control 
to the starting address of the code. Remember that the 
microprocessor's registers can be pre-set using the See 
command. 

If there is a bug, the user can make machine language 
patches to the program with the Alter command. Great 
care should be taken when doing this, since assemblers are 
more methodical than people. The Dump command can 
be used to save on papertape the program and all patches 
so that the debugging can be continued at some later time. 

SUMMARY 

A Alter memory 
B Set Breakpoint 
C Clear Breakpoint 
D Dump memory to papertape 
G Goto address 
L Load memory from papertape 
S See and alter registers 
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APPENDIX 

PIP ASSEh1BLER BIERS ION 3 LE`,rEL i PAGE 1 

L-INS ADDR Bi E2 B.3 B4 ERR SOURCE 

i bbfl 1 F Et~U i 
2 flafl'~ N Et~U 2 
3 E:~C~F_i~i E[+U 8 
4 fl fl~a~ LCOrt EC,<U H'62' LOGICAL E:OMPARE 
5 k~CiCJ l C:AR EC!U H'+~ 1' CARRY 
~ Ok~,J43 SENS EUU H'8fl'' SENSE 
~' E1k~14F1 FLt=kG EI~!U H' 4Ci' FLHG 
8 t~fl?B ii EClU H'2k3' INTERRUPT IhfHIB 
'~ E1~ick_1 IDC EGIU H'~k=1' INTER DIGIT LaF' 

1 fl k~ 4~ k'i 4 O ~•lF E I=! U H' fl 4' O'•a`E F F L OIL 
11 4~ik_ikiE1 RO EOIJ 0 
1 ~ 4~ fl Fi 1 h;1 t I,! U 1 
1,3 ~1~1~'~ R'~ EG!IJ 
14 4I1~iN3 R3 Ei.;!IJ 
15 Fi k]k1.5 I_I hl E t;! U 3 
16 uBF~Li EG EG!U 4' 
17 flk~N:' LT E~IU 
iB Ok=1t~1 GT EG!U 1 
19 ~~4141_i I_JU EL!i_i H'fl,B" 
EEJ Cik~1E~ R'S EC:II_i H' Ik3' 
2I 0k~?E~ ~PHC E~iIJ H'?fl' 
E~ FiF1G11 Bt'1A~ Ei aU 1 N0. BKPT, — 1 
C'3 k_iw'F r1ELE EC!U H' ~F' 
24 C9!'_1CiD r_:R Er!U 13 
25 flk~k~A LF EG!U 1C1 
'~E, F14114 ELEhJ Er..tl_I ~Fi 
~~ k~fl.3A STAR El:kl_i ~{' : " 
~' S +: 
2y uRG fl
3k~ F_ib_1GG~ 07 3F IfdIT L0I:4I"R3 r,., HERO P1ARh; ~IECTOR AND 0 

3~ E~C1k=1. CF 44 00 RItJI STRA.RCi !_OC~f.R3.-
33 fl4~C7E SB ?B BRNR.R3 AIMI 
34 flr~~ls J4 ?7 LOT, I . Rfl H' ~?' 
35 CiFRA CC 04 E~9 STR~i,Rk~ `:GOT LIAD THE RAP1 CODE TO S 
3~ 4~a0D b4 iB Ll`.!DI.RE~ H' iB' 
37 OE~EJF CC Et4 ~JB STRArRk~ ;•GOT+2 
31~ 4=14_1 1 ~ 4~r4 B 4~ L CI I? I. R E H' B k=1' 
?'~? kik=114 C C k~4 k~tl. ;TRH . r k~ ;>:GOT+?, 
4h, ~iFi i ;' i B 4~4', BI.: I R. UI'1 k"1~i !G 
41 k1tJ 1'a X11 r,Ci '•~iEC AC:ON Bf'::k_i 1 E,F'EHfPO I hiT '••,'ECTOR 

4' ~k: 
44 r CI}MhlAhdi? HHNI?LER 
45 t~k~11I? k=14 3F EF I IG t..~iIi I , REi t=; - `' EF'ROF' RETURN FOf~' i~LL R 
4F, F~4=1iF -F E^~ B4 B'=~Tr~I.Uhi =:OI iT 
4.' k=1t~'~~ ~~ 5 FF f'tE!I_IG CPSL H' FF' STHRT C!F C.P'1I:~ LOOP. RES 
4Y., k1F1 '4 `!_ f'I4~1 ~!FI G~T}i,!_!I`~ I t~'L.F 
4~+ Ok~~ k14 ~H LLiri I , Rte Fa ,~,,; 

5k~ k=1 C1:="=~ =F k=1? E'4 B'~Try,iita i-:l_iIJT 
51 4~fl2k~ .3B ~I? BE,TR,!Jt•a Lit•~E DuNT CARE iF THERE IE~ 
5~ Eir~~'E 2Cf E' !R~ F: E1 
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P iP ASSEMBLER VERS It3N 3 LE1~EL 1 PAGE 

LINE ADDR B1 B2 B? B~ ERR SOURCE 

5' 4~4~.?F CC E4 ~' STRA.RO EF'TR 
0~ F1F3C' C1C O~ i? LODA.RO BUFF 
55 4~1~?5 E~ a•1 CCIhII . R41 A' A' 
On 4=~4_i37 1C Eel AB BCTA.EQ ALTE 
57 C'14_13H E~ ~.a COMI . REa A' B' 
OB 4_1F1 [: 1 C: 4~ i E5 BCTA. EO Bt':PT 
~5 4~0v~F E4 ~i3 CiJh1I . R+~ A ` C' 
6F1 4J4~~I 1C' r31 CA BCTA.EO CLR 
r,1 4~M4~# E~3 4~ti COMI . RFa A' D' 
h'~ F1F1~F 1C Fi? 1HJ BCTA.Ei~ I?Ut'1P 
b? t7k~~3_~ E-i fir' CCir'1I . R4~ A" G' 
b~ 4~4~:~8 11v 4=i 1 SA BCTA. EU COTO 
E~ Uk~4E E~i ~C CCiMI.R4~ A'L' 
E,E Fa4aS~1 IC 4a? E~ BCTA.ECt LiJAD 
67 F_14153 E~ 5S COf1I . RO A' S' 
F,B k~U55 IC Fa Fa F4 BCTA.EL~ SREG 
6+ F1F15B IF C1Fi iI? BC:TA.I_IhI EBr 11, 
x'4.1 ~ INPUT A CMD LINE It•fTC1 BUFFER 

I ~ L.OL>E IE~ 1=C: F' ~?=LF ?=r'~=~GtCR 4=h}Si~+LF 
~~ 4 1358 B~ FF LINE LCii? I . F' —1 

.S Ft C15I? C F r=~ 4 2 ~ S TR A . k' :~ B F' TR' 
?:~ 4_t~1r,4~ E? 1s LL IN COMI. RS GLEN 
~~ =~ 4=i4~n~ 12 1'S BCTR. EL•! EL TN Oh! BUFFER OVERFLOLI FOR 
?r~ Fa43E4 .tiF B~ BF, BSTA.UN 4=HIN GET CHAR 
~• ~' C14=1 E~ f E ~3 f F C.0 r"1 I , F: k:9 Ii E L E 
-t~~ N43n~i 9~3 43E CCFR, Erb AL Ihi 
;"a F1 F_1r;B E7 FF C lr9I . F' = — I ECHCr AND BACK PTR 
oL,~ k:~117r~I? 1~~ 71 BCTR.EQ LL IN 

1 4341r.-- F FaF 6~ i LUI?A. Rk3 BUFF, R3 
~~ 4_14_11 ~ ?F OC B4 BSTA.UhI r_.OUT 
B3 43Ci;~ti A? 4~1 =iJBI.R.S 1 
~'~ +~4=i7? 1B 6~ ECTR.I_Iha LL IN 
B5 4~14_1~y E4 OLD AL IN C:Cih1I. RCi CR 
[_iF1 41 r1i'B 9B I.=, BCFR.Eia SLIM 
~~i? Fat~?I? 4=15 Fat ELIN LOI?I,R1 1 
BB Et C1;~ F F_t.=, CL I ha LOIi~ R.S 
By X143=.43 1 A 4~:~ BCTR. N LPL I N 
'a F1 F1~1~1,=' ~I~ 4_1~ FiDI? j , R I 
__, 1 04y~44 C:I; N~. :'A liL iN STRA. R 1 v:!JDE 
yL C1kiE,7 CF 4.14 CG ..TRA. F'.. CNT 
~+? OFaBA U~ 43D CRLF L~JIi I , FI43 CR 
'~4 F_tC1BC ?F F1'~ B~ B'=~TH. I Ih4 COI IT 
ti5 4~Fai=~F 04 4~H LOI? I . F'4_1 LF 
'~r=~ 4iE1'a 1 EF F_1"' B~3 B~=~T~i. LIM LOUT 
ti ~- 43 419 ~# 1 ~" R E I C. i_I N 
~_; 4.1!_^.'~? _ IBS 41~ BL i N i_pI? I . R 1 
a G r=i Ci B ~ E ~• C±r:; i=; Ci P I I. ~~ ~1 i F 

1E^Fa C14~y5 1~ 1~ CCTF,EC! =~IF; 
1F11 F14=1'~6 r:F ~•'~ 1 ̀ ~ STF:Fi.F,'4~ FI_iFF. R'',.+ :=TPCIF CHNF' ~=;hdT? FCHO 
,c1` N'a~r .;F Fay G~ F:=~TA. I_IN _L!iiT 
ii=i t~tJA'. !;= riE_i ~Ci EICTH.~iM LLlha 
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PIP ASSEMBLER Y'EF'= ION ~ LE\DEL 1 PACE 

LINE AI?DR Bi B'? 83 B4 ERR '3f;URCE 

ld5 ~ SUBR THAT STCtRES Ii01JBLE PRECISION INTa TEMP 
ide+ ddA4 CI? d4 13D 57F'T STRArR1 TEMP 
1dr' ddA~ CE U4 dE STFArP' TEhIF'+i 
idN ddAA 1' RETC.UN 
1 ~'~ ~ D I SPLA`r' AND ALTEF t'1Eh10RY 
lii~+ AE~AB 3F t32 D5 ALTE BE~TArUN C!^{Ut-1 
1 1 1 EIdAE ~i; 74 LALT EUTR r Uhl STf T 
112 ddBd 3F d~ Fig BSTRrUN BU!_IT 
11,; k3UBi dFi U4 t=tE LrDArF:l TEh1P+1 
114 ddEs~ 3F d2 h'? B'~TArIJN BOUT 
115 ddB'? 3F d3 SEI BSTArUN FuRM 
11F 1=tt=ABC CiD ;~4 dD LIJDArF:I ~~TEh1P DISFLH`r' COt"ITEhIT 
1 1? ddBF 3F d2 6y B~~TAr LIN BUUT 
il° FdC"? .3F FJ3 St EISTAriJhl Fl7PP1 
11G ddC5 3F dd 5B BSTArI_IN LINE 
1cEJ 4_i~l~'rJ k11~ d4 ~A LIJDH,~~ i_I_IDE 
1 ~ i E+FaCB E4 ?~2 C:ut-1I r RN .2

12'? FiE1CD lE CiCi ~~ E~C:TArLT t'IEIUC 
123 k~ODl~ 18 1 i BC:TF'r EI~I I!ALT 
1~4 k:1dD~ CC d4 11 LALT '=;TF'ArF,'d TEt1R 
i25 ddDS 3F d2 DB BSTA.UN I;NUM 
12b CidI!B CE 134 dT~ STC*'ArR2 ~~TEh1P UPDATE CONTENTS 
12? ddDB diL d4 li LIJDArF'd TEMt? 
1213 !_~13DE E4 E=14 Cph1I r RFi 4 
12S ddECi +C dd 2.' BI~FArEI~ h1BUC 
13d ddE3 dr; d 1 L+ALT LIJD I . R2 1 iNCR CURPENT RDDRESS 
131 E_iC1E5 SE F14 BE AIiIiArR~ TEMP+1 
f 32 ddES d5 dd LuI:~ I r R i E3 
13.3 k9E~EA r 'r  IBS PF"..L I,.IC 
134 t3dEC BI! 04 1'I! AIiI!H r R 1 TEr~1P 
135 ddEF 'S dU CF"..L I,iC 
13E. ddFi 1F dd AE BCTArUN LALT 
13~ h. SELECTI'~,'EL`r' IiiSPLA`i' AhJD ALTER F~ECISTERS 
13d~ ddF4 3F d2 I!B E~REG BSTArUN CMUM CET IhIDE;~; CIF REf 
13y dE1F7 En dA L:3F:E CIJt`9I r k~"2 B CHEC:k; F'AhdCE 
14d dl^Fy lI? dd iP. EC:TArI~T EBi_IG 
141 F3CiFC CE G=14 1 I '=;TF'A . r?~ TE{`1R 
142 ddFF dE E~4 dd LUDArP'd C:uMrR2 DISPLAY CQNTENTS 
143 d l d' C 1 '=;TRH F.' 1 
144 d 1 d3 3F d2 Era BSTR. UN Bl~l JT 
145 d1dC ?F E3? 5B EISTArllhl FUR'I'1 
14F k11d'~ 3F dd c~~ B=~ IRr UN Lii"ice 
14i'' d1dl_ dI~ r^~4 ~~H LI]'i.~Hr)'',I~ _CIDE 
1413 F1I E_iF E4 E=1,-' CC it'1I r Pd v 
1 ~j.l t~~t t 1 1 1 F t~Fi ~ ,_ P; ~_ Tia , I T I~E?UI~ ~I_ ~' 

i5F1 E=1114 1~ 1C: ECTt::rEi=i Caf~E LF __ _ 
i = : ~,̂ .:: fi I_!~ I~{'4 k~!F A;-~F~t _; I ~=:i~ r r::t~ 1 LI•i~ urDHT~ I.ON I tN I J r Tt'Et"I 
15"=' E-1 t_ 1_'~ ~F E~,̀ ii Fl EI:=;TA, I_Ihl CtII_Ih'1 
1 .S. ~ E_i 1 i C C1~ L CI I?.~ R' 
i54 D 1 1Ii C1E k34 1 1 LCIIiA, R.' TEr"1R 
155 d 12d C:E E.4 E=1 GI± STRA, F'E~ C: CIt-1r F'! 
15r, Fi 1 ~ = ES F11=1 I C It1I . R~ = h11 IST i IPDATE F'St,J LOIJER 
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PIP AS`~E!'1EiLEM VEF.'S IOht 3 LE4'EL 1 PACE 4 

LINE aDDR Ei 8~ B? E4 ERR ~C1URrE 

f3CFRr EGl BSRE 
c~TRa.RE~ :";I~I]T+i 

BE~FE LC!I?A. RI>> TEt-{i~ 
%pt`1I . F'E1 
8!T1~.E~1 t-1EsUG 

C'~RE LL!I?H. F',=' TEh1R 
A I? I? I. R ~ i ' 
BI:It-!.LIN LSRE 

~ !~OTO aUI?P;E'~S 
Gf!TO 88TH . !J f•{ fit•{Ur`1 

E! ;Tar Uhl ETRT PllT aE?~R iN Rar1 
LDI?A. R1~ L O"1+~ 
LF'SU 
LuI?Hr F' 1 SUM+1 PAh{t~ EERO 
L i I I:~ a. F' ~ t I I r"i+ 
LOI?A. R3 CO{~1+3 
F' P 5 L F' ~ Bath k:: !_! N E 
L !_! I? hl , R 1 C: C! r'•1+4 
L!~IiN,F'2 CC!P1+5 
L !~ D H , r*' 3 !~ !_! M+t. 
LOI?y, R1~ COr1 
CP=1L H" FF' 
BCTA.UN ;GOT F]NL~ BCTA.UN ~TET']P 

%~ 

~EREAk;P~!INT RI_!NTIME CODE 
1!=1'~ 4_11h~~=~ CC E~4 F1t=i Elt::t~ l !~TRa. F't=t C!5M ENTRS' Fi!R EKF'T- i VIR V 
1 t= Et i r~ 3 i 3 5 P'=~ L 
184 E=i i E,4 L:I_ F4 E=tl~ STRH . RED 1=1Jt'1+8 
185 E~ ir,7 CC r!a t~N ~,TI?H, h-:1~ 'GOT+1 It•{ RAt•1 Ft3R REG RESTORE 
18h E'I 16a 154 1_11_1 LOI? I , RE='f E1 Bk::PT i NDE:<; 
18 7 F~ l r.! 1 E! !~~!_ B C TR , U N E! k:: E N 
188 11 it~c C:!J E=14 1_i 4_1 EKk~~ v,TF•.'a. F:O CCiP`1 Et•{TR'Y' FOR EKF'T-
1!~'+ ~1r'1 iJ JP~'L 
1 '~ F1 Fi 1 i~ L: I_ 1_1 c~ 1=18 '_I TF' H ~ R 1~ I_ 1] r"I+E! 
1'+ i ~Fi 1-~ i~% 1~={ ~'1H STRH . F'1=t :~`:G!=!T+1 IN RHM FOR REO RE`:ITORE 
1' +~ 1~1 i ' I~! 1~ 4 1~ 1 L U I:~ I P F' F1 1 
183 F_, i 7H CC O~{. 1 1 BK:Eh{ v~TRA, Rt~i TEr•1R 
1v4 Et l i D 1:? ~_~F'~_,U 
1'=!5 F=~ 1 r`E ?~C 1~!~ Fti' STRFI. Rt'1 CC!h1+? 
itin ~~ 1! ! 1 7~' 11., PP.L RS 
1 '~ 7 E1 i 8 3 C I? E_1 ~ 1.14 ~_~ TF: H. R 1 C C! t`1+4 
1 '_~!~ t~ 1 U ~, !_. E t~! 4 !_! 5 '_, Th' H , :~' ~ !_ !_i 1`1+5 
19'~ 1_i 1 E!'~ F E'14 E1 _~ =1 ~ F:1--! , =: ? I_ U t'1+6 

t_t Ci i-; 1 u i — 1 Zvi !:1- 'vl L i; `~~ F ~ ! i~.. i_ ~ T!_I ! i (-i r"i Y: ~ E ̀'~ I] 
E=i 1 Fi 1 c' E I`; IJ Ei 4 111 =~ TF: a. R 1 C U f`l+ 1 

~Ei3 E1 ]. '.+4 CF k14 O = _;Ti-'a . R= !_Or1+.; 
'~ G1,~ '-1 i '-i (' !_I i_ l~9 i1, t i I I I I :I y . R ~~~". 'i.. r•̀ ]~ 

?E~5 {~ i ~~a ~ 8 EiF EISTR, iJh'{ :LBk:: 
~Ot, t=~ 1-,!_, 1_,t~ c,,_; ~-,I? L!=!Iii. 1~; i TEr`1F' PR It•;T B":PT ~,~,I?ITF. 

c. ~-;.' . 
?Fi7 r=1 i'_ F ^F L',:=' t=~~=? E. _~ t N, UN E!CIUT 
~~~;~ E~ i ~:;~ 4=iI? 1~~} 4 iF i [!I?u: R 1 TEr1P+t 

i5. 
1~8 
15y 
16E1 
]c~i 
lr,, 
16 3 
1~4 
1E~5 
i r , r, 
li=, i' 
lE8 
1C~ 
1'F~ 
1 '~  1 
1?~ 
1 '.  3 
1 ~` 4 
175 
1 .~ n 
1 'r  7 
1 'i 8 

i7'+ 
i EI Gi 
181 

1~ 1•~'S 
1_11~i' 
N 1;'A 

y8 E~t3 
I, I_ F1~ ~I=1 
4_1I_ 4~:} E5F 

1=i 1~I? E4 Fib 
~1]~F ]C Fal~ ~~ 
1=t 1?:' t=1E 4=~~1 1 1 
1~1 1- 5 
1 137 

!= r=, 
iF 

F=~ i 
E~!3 F7 

kt 1.3H 3F 1~~ I?B 
111?D 3F F18 a4 
Et 14th Nl: i54 l~r' 
1.1143 '~~ 
F~1144 EI? Il4 t~ i 
1~1 1 ~? 'i G=1 E ~1 ~ Fi ~ 
1~ 14N IMF 1~±4 tv~3 
1=114D ~ 7 l E=t 
1~ 14F 1~ D E 4 1.1 ~~ 
4=115 EtE t=1~3 Et5 
is 15 =~ f~! F t~ 4 G, ~, 
E1158 11i_ lid F11~ 
51`~B J FF 
k~ti._~I? 1F 84 lt`=1 
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PIP ASSEMELEE' 'VERSION 3 LE~+EL 1 

L I t~1E AI~L1R e 1 B~ E ~ E~ ERR SOURCE 

PAGE 5 

?t=1~=1 E~ IH5 =F E~ ' F'a i✓ETAr UN E1=FIJT 
2 i E~ FBI i A EI i F f~±~ .  ̀~ B C TA r Li N t•181J G 
;' 1 1 `t: '=~i_iEf? TIJ CLEAR A Sr:PT L Ik':E t•'#ANY SUER HAS REL aI?UR 
?I~ p1Ap ~O CLEII~:. ECIRE F:i,
'~ 7. F_i 11iI_ I,~E ~:~ ~'I} :~ I i<rFi, N4_1 ("#HRI'.. R~L 

' 14 F11AF E=1E r,~l _ _ LCII?H. RI~i HAI?RP R? 
i S E_, i E'G CI ?~!=~ av'fL~ `=;TF-:ri . PF_1 TEr1P 

"~iF~ 0185 i~lE r,~ =~ LCIDA.F'I~ LAI.?F:rR? 
1? i~ # F~ CC }~~ ~'1E E:TF'A . F'4=1 TEt"1P+1 

'~ I ! E=1IHE! 4_1E r:4 c'F LO;IH, F'~J NI?ATP F' 

~~4_ 'r'111J 1 F1E b~ _ i L~ ~I?A . ~:II1 LT<~AT~ R~ 
'~21 ~=11[:~ E_~? 1=11 LUD I . F~^ 1 
~~~ E~110E: CF E4 I=t I? STF'A, FBI=1 fiTEh'1P, R.; 

X24 ~+~ EREAt; F'il Ihdl h`1Ah-'I~:: INI3iCEaTES IF SET 
~~~5 ~+~ NAI?R +LAI?R IS Bk.•PT ATaI?R, HI?HT + LURT IS TGiL~ EYTE 
~Ph iJir_.A =B i1g 1=LR EI ~_;TF:,ilia t,rlt; 
t'~? E~ 11C i~E r~~l EIS LDI?A. RO h9ARk::. R'~ CLEAR iT IF SET 
~~_ ~~iCF 1'' ~^~~ 1I? EtCTA.~ EBIJG 
- E_=! ~=11I:~~ SEI 5~ HE;TR,i_IN 1=LBO': 

?t!'t h 1 Ttri i F ~~it_~ ;_? P['Tu , I IFJ t 1E{_Ih 

~~ 1 't 1 II?( ~F I~ ~ DE. NOk: ES T A, iJh~ GNI IP1 CNECF: PAt•~GE 13N Bk;PT F#Ut1B 
r~~ E~1I?A Are ei _!!_IBI.R'' 1 

_ _ I=11I:;C 1 E I_1~ ~E'1 EICTA . N AE,RT 
`-~ ~~il?F EF, 1=~1 COt•1I.F~ et1A;>' `S E=11E 1 1I tJ? 5k~ BCTH, GT AEF'T 

~3, E=11E5 =E ~ Et BE~PT BSTF',Ilha taUfc: '=SET EIf~F'T AhJIi SLR At•a`r E 
?!~ E11E? EE F4 2D LOI?A.Ri~I h1ARK: . R 

E<a i=11EH EIC i11 AEI E!-:FA,E: r_.LBK: CLEAR E;ISTIh#G 
~~i~ Ei 1EI? I.:E 1=~~ 1 1 STF'A. F'2 TEr1F' 
t=:1 F_11i= t1 F 1-1~ I~B EI!=;TA.LIta IJt•,I_If'1 !SET Er'PT AI~L~F' 
~~~ k~~ 1F = F E,I~ A4 BSTA . L!N STRT SIJgR TO STORE R i—R-? IN 
c4~ f=1 i;=n E=~iF f'14 1 1 LI]DH. N.~ TEt'1h' 
X44 FJIFy F1;=' LOI; R 
~:~5 F_1iFA CF 6~ J.`I JTRAPRO LAI?R. F'S 
~sr F_11FI? 4=1I LOL~~ RI 
~~?~' t=1 iFE 1=F r:a .~ _ STF'i~, P1~1 N~II?R. F3 
~~S OBE I t=1C !_!~# .=1Z~ LODA . R4_1 ~}: ; -Et 1F' SA~v'E C:uNTENT'3 

:_~rC~r, o~n -r ~ ,_ ~1' 'i.~i G 4,1:r.* I_ F r..y. :' i _~ i i ~.. n , r., r : i ~ J 1 H . R.~ 
,_'F4=1 G1E4:lr'' F1~ '_~P, L[IUI,F:1 H° '_?B' _ ~E!RF' 

~5? F_1t4~#C F=iE: E, i L.iJU I . RE 1. 
c53 F~,~F=1E F~1~~-: E4 4`IIt LOI?H, t'''f~ +:-i I= "iF', r~'t 
' ~~ c1'~ I I CF 64 3 i S T RA . _REi LDI=IT. R.:; 

;?5E. ~i=1'~ 1? CE E~# E1I.? ~TF:A. RO }.TEr`1P. Rz 
5 i' E9 ' 1 A !.1 z+ F F I_ [! L:~ j . R EJ - 1 

BSI= 0 11. I_F E:4 cI? `~TF:A.RR P1APf:;=i-:= 

260 t=~~~ ~ yy U IE,P I?ATA .,SEC+H ° 'C'1' 
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SIGNETICS PIPBUG ■ SS50 

PIP ASSEMBLER VERSIGh{ 3 LEVEL 1 

LINE Ar~I?R B 1 B~ B~ B4 ERR SGURCE 

GE1 
Lr
~+~ 
~F~4 
vG5 
?6E 
~~f 

~E8 
~b9 
?~G 
?1 
~' L_

~f _ 
~~~ 
-~ -~ c i' _ 

~~V 

~V~~

c'~ Gi 
w i 

~4= 
-?'~ [# 

"95 
~9F 

2'D 'r
~Pti 
~,~,~ 

~bJ 

3 t~ 1 
E.1 
.`

. V_1 
n F1 ~~ 
=G5 

Fi F, 
~~ 
tiF1n 

G'a 

43~?? ~iB 

~F 1~? ~T~ 

E. 1 D 
I? .h
I1. 
I:~ 
Ii:1 
!_F E~4 1 
~F D~ ~=ir. 
JB 11 
r,F El4 1 
Ft 3 
Ci 
,5 B 1'! 1 

I' 

4_1 '?I? k'11 

EiL'~E ~C FJ=I 2C 
E~t~i i?n 
F.1~~:: !_!_ 4.1~ ~!_ 
~,~a-5 i 

r
Gi'?'.~.Y', 
t~i ~ ~ 

i 

NE4B 
F1? ~.[: 
E~~~E 

k~2E9 
k~i~t.i.: 
E~~r,E 
'~'~~F~F 
~_1 ~ f !C1 
G ~~ ~- i 
~?~'~ 
E~'~~- 

k1 '~'I:• 
E=t??F 

Vii' 1E~ 
EF~ i ~,_' CS 

1 "i 

E ~ F11 
'=i F{ , o 

EC E~~ G~ 
6 4 4Fi 
1 
1F GF~ iD 

F~ ~ 1 
34 ~5 'ti 

~.7 44 4C 

CIi E1~ 1,' 
E. =#F 

~ t

;. 
c1 

7l 
:1S 4=~ F 

~_' I' r; 
~~ F 4_1 
F_1 I? F_i a 1 

~.J N r 

~.~ 

~~ 

33 
~~ 

4c 
~E 

PAGE 6 

DATA ~'EC+H' B~1' +2 

.+~ INPUT TL1G HEX CHAR, AhJD FGR{-I AS B1~'TE IN Ri 
BIN BSTA.JN CHIN 

B'~TF'. UN LI':LIF' 
RRL.RS 
RRL.R 
RRL.R3 
F'F:L, F'= 
STRH.R~ TEMS 
BSTA . Uhi CHIN 
BST! , UN LKUP 
IGRA,F'= TEh1S 
LGI?~ R~ 
~TR~ F.' 1 
BSTR~UN LBL:L 
f~ETC . UN 

CALCULATE THE BCC CHAR. EGR Ah{D THEN RGTATE LEFT 
CBi_C LGI?~ R1 

ECir A . Rki BCC 
h'NL, R'~ 
'=;TF'A . RE't BCC 
RETC, iJN 

LGGKUP ASCII CHAT: IN HEX 'w'ALUE TRBLE 
LY.'UP LGI? I . R~ 1 h 
ALKU CiJt'1A, RG ANSI . R3. —

RET!= r E!~~ 
CGP'1I , F'~ i 
BCFR.LT ALKU 

?~ f=IBGRT E}'IT FRDh1 AN''i' LEtJEL GF :~UBR 
~!~ LEE RHS PTE' SINCE PGSSIBLE BKPT PRGG USING IT 

IGRI,Ri1 H'~tJ' 
P ~ IJ 
BCTAruN EBUG 

At•{S I I?!NTH t~' f~ i~345ba BSf~BCDEF 

B`r'TE 
BGUT 

IF{ R 1 GUTPUT IN HEY 
'~TF'A. R 1 TEr•15 
BSTt . UN C:BCC: 
RF'R, F' 1 
RRF'. N 1 

R I~: i<.'.. R 1 
F'PR.P1 

nI?H.M~~ gr.~c~I.F1 
B'TA,I_Iha !_C!I_IT 

LGIiA, F'~~ rr•a'=; I r R i 

8 



SIGNETICS PIPBUG ■ SS50 

F`IP AESEh1eLER VER~IIJN 3 LEVEL 1 

LINE ALiI:+F' B 1 E2 B 3 B4 Ef~'F,' rQLIR(~E 

31 ~ E!~E!E' 3F Cri !;~ 
3 1 1 El ~ E. 5 1 ~i

?1~ 

:il~ E1 ~ ' r . Fr f 11.1 
31~ ~_'.tiu k_i~} '~—_'ski 

:~ 15 E=1`^H BEa 
31n FII~E~R k~i5 ~Fl 
3~ l r Ct?P,L~ Dr Zvi; 
31t k]~'oF 1 

3^ck~. ~'3_~= ~w~ 

.L=, ~aEa4 ~B 1~ 

- - El~ar 3E. IF=1 
5'~i} F'v'+B 11

5
` 

X25 I~~~'a 4=~ l_,t~ 
_~F G1t'~E 51 
3 :; ~ ~ ~'a C: t. 1 
_ ~ E; F~"~ iJ L I 
32G E~'aE FA fE 
~,3E1 El'~AFI 3G UC 
331 F~12r=+? X35 ~F 
3 3'~ C1'~ H ~ El l 
X33 U'~A5 ~!5 iP 

.3 ~ I~ t ~-) i'  1 i'
335 
_3~ F1~f-i`! ~El 

33? 02A4 F~ ~E 
_ _ = tiEAB F!l ?E 
3`5y Ci 'AI? F ~E 
3~~ r~~AF Eli E5 
=41 C1~B I F^ .'E 
3=~R E2e3 1.' 
3 ~.i 

`~5 Gj,'Eh r'h ~l 

34r C1~Ei'~ U5 I10 

.348 N'~E5 38 t~E= 
34'=~ E 2 E.0 3 ~ E~'U 
358 E~c'BF -~ ~E! 
X51 I.1~C i B E,=~ 
35~ k~2C3 5 

E='~2C4 iA Eli 
35~# t~~lJt? f ~ ~~ 
?cc - r --  ire -~~ 
_J._~ ~i~L~i_ 1.G rJ :_ 

3 5 i' 4~1 ~' 1_ I_ f ~ i' ~- 5 J N ,̀_F ~~_, 

3 r. it E1 _' ii',_ f =~ i it 
.5 F5 1 !`I~I.I~ I 7

ESTA. LIN C:UUT 
RETC .LIN 

~: 11~ 6AUI? INPUT FF_1R PAPERTI~PE 
r_H I N F' F' ~ L R'; 

I,(RTiv . F'4 
LC!I?i.Ri B 
u=iL~ I 

AC.H I ~PSU 
EICTR.LT !_HItJ 
E!JPE RB 
I~IF~TC . F'F1 
B;~TRrUN I+LY 

EC:H I E!UTF', IJhd DLA'1' 
JPJI_! 
ANIiI,Rk~ t1°~BEI' 

F'R>*'. E 1 
IC!RL R1 
'=TF'E R1 
BI:~RR. R2 BCH I 

ANI?I.R1 ti°7F' 
Li!I?L F' 1 
CP`iL R1+IAI%; 
R E T. . I_I t•f 

~: DELAY' FOR i!NE e I T T I h1E 
i~LA''r' EC !F'` E'F1 

BI?RR. R?l ' 
GURU. F'E=1 

I?LY BDRR. MEl ~ 
LC!I:~I,REI !1°E5' 
6IiRF' . F'Ei 
RETC.UN 

`}: 

C:i!i_i7 PP~L R~ 
F'F''..0 FLAG 
E,TRL RE 
LiII?I.R1 
B'~TR . UN I?LAY 
Ei:~TF'. UhI DLA`i' 
CP~~U FLAG 

AC:CnJ 83Tf~ . Uhd L~LA`I' 
R F' F' , F' 
E i_ T,. L i i_I t'f E 

C:PS' ! FLAT; 

+._!h{E PP'=~U FLAG 
LEI-:1=1 BI?RF . R 1 ri ~ :Oi_i 

P_P'=;U SLAG 
r -

I_.PJt_ Y'.J 

RETC:. UN 

PAGE 7 

At~~LI C:HraR 1hT-iL !=LCIr_.~; 

ENABLE Tti=~PE REAliER 

LOCIK F!lR BTART BIT 

~ IE!H~LE TAPE REAI?ER 

ILIA IT T!] h1IIiDLE CIF DATA 

r1!J~,'E BIT ~ BF PEi INTO 

DELETE PAPITY BIT 

9 



SIGNETICS PIPBUG ■ SS50 

F I P AS'~;ErfELER ~~FS I ON 3 LE~r'EL 1 

LIh{E F1DI?F' El i E!'? B? 6~ ERR '_:GtJRCE 

ti ti,_ 

v, n 
?i=~~ 
~_E5 
J F. F. 

~~? 
?t, 1= 

r, (y
` 

.J I Ci 
`7l 
,~ 
=~3 
=~~~ 
.?5 
??F 

i i' 

="" -
?7_=? 
?EEC 
'r' 1_. ~~ 
uSC 

~B~ 
-~ 
~c 
c, - 

B~ 
<ay 

=9C1 
_y 1 
~~ 
_~ 

"'! 
?ate 

?'~ F~ 
<~~? 

`'-~ ri
r±' 1 

4t=i Ft 
~ft~ 1 
4C1 
~0 v~ 
~.4^:1 
~~~ 

~~~ 

~fCt? 
~4~1 Y 

4E=t'a 
el i F~f 

4 ]. 1 
~1~ 
:1 1 _; 

Ci~DS 
+~1~I?E~ 
C1tIiA 
1~~~I?B 
C'r~ D C 
BSI?I? 
BSI>E 
C1;=' E 1 
1~EE~ 
F1~E ;

t7?E!= Fi~EB 
C1~EE 
4_i'~ F F1 

F~~F~ 
Ci;'F5 
F=1`F~ 
1~i~FS 
~cFy 

k]~FA 
C1EFB 
C1:='FC 
1~~FIi 
Ct~FE 
1~!~FF 
r S G~! ~~ 
ESB 
1~34~1~ 

F1:~F15 
fi ̀ 4ir~ 
4_1 : I.i .~

~~!. Ea~v 
1=~? E=i'a 
4~1~4_iB 

F1. 1iE 

4'1 ~ .: i' 
Fi3?9 
F13 c'!_: 
4_i~~F 

~C ~~ ~i~

1 !~ Ci? 
1i 

2B 
I I 
[~ 

iJ C 4~ ~. ,' A 
F.1 !- E.14 ~ f 
E F 1✓1 ~. E'~! 
1 ~. 
BF 24 i3 
i=F E=14 ~~ 
E4 ~4=~ 
1 [ r=~ v 
3F EE ~tE 
B~f CiF 
I:~ 
I? 
Ii ' 

Ii 
~E 
I.? 1 
D1 
I? 1 
I:~ 1 
.~.5 F 

Mfr FIB 
r. 1 
C1 
4~ 

r.~ 
C ~' 
I=i Q. 41 f 
!_!~ 1.11 E'A 
1E. 51 

::;8 
~. 

J B 

`= r. 
fi 

_' c. 

,- 
~_ I~ 

E. 
4_1.1 

C: [: 
F 

4_i S 

~a 
4~i F1 k ~ 

4~ 1 
r.,~ ~~ 

414_1 
~~ _. 

!~1~ 4iF 
c,,~i 1 c, 

FF 

4_141 c. H 

~N 

:~: 

W GET A NLIh9BER FROM THE BUFFER INTCI R 1 — R~ 
DNUt'i LOI?A. RED L. i~DE 

BGTR. ~ LNI_IM 
PETC, Ut•{ 

GNUh1 EuR~ RC1 
S I h-' ̀  F' 1 
STR' R? 

C:Oh1A. R3 Ct•tT 
RETC:. E!-! 

L!~DA. Ra BUFF. R3. + GET CHAR 
STF'A,F'~ BPTR 

BCTR.EL I:~F{UP'1 
ENUM B~;TA. LIN Lr'UP 
CNUf1 LCiI?I.RCi H'E~F" F'1=AB p7=L?D 

DUf1F 
DurfP 

FDtIC'I 

Rh'L.R:~ 
n r~i r 
R. R.Lr IC'G 

RRL.R 
F'F'L. P' 
HMD 
RRL.P1 
RRL.R1 
RF'L. F' 1 
RRL.R1 
At•aI?IrRI 
Ht'ID I . P:1 
IC!R~ 

=;TF' 
LOI? 
InR 
'B YRE 

U=i I? I . R 
TRA. F'd 

ECTF'. Uh'I 
T !.' ~HGER 

B'=~ TP . IJ h'r 
BSTA . iJN 
E.~TiT' , Ura 
HIiIi I . R 
PP-;L 
AI?I?I.F'1 
~_ P ~~ i 

TF:'t-1, i~' 1 

i_Clii T , E?Gi 

B S I i-i P I_I ̂ { 

LC!I? i , F'4l 

PAGE B 

SKIP =,PACEv~ UNTIL REAL: 
CIR SPACE ENDIh{G hJUMBER 

CHECK FC!R E 0 B 

H°Ftli' 
H°FCt' RCi=C: Fti=B{~ R~=DO R'3=~+' 
R1 
~: 1 
R,a 
~: 
R~ ~ i. =B! R''=D1~ 

1 
C:OI? E 
L hd Ut't 

TAPE IN CB.JECT FCiRh~fAT 
Gh{I_It"1 'TART AI?DF'ESS 
L,TRT Si_IBR TCi STCiRE R1—R2 It•I 
!~•h{ U f'1 
1 
'., l!.: 
F 
!:i~ : h9Hk:E END AI?I?F` NCrT It•{C:L 

TE t"1G! 
TE t-f+=!+ 1 
GAP 
_ j 

_: FJ T 
CRLF PUt•{CH FUR CR.'LF ANI? S I 
'_~ T4=1 R 
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SIGNETICS PIPBUG ■ SS50 

P iP ~:=:;EMILER b'ERS ION ~ LE'V'EL 1 P~-!I;E 

LINE ADIiR B 1 E!E' E = B4 ERR SOURCE 

41 ~ 4~3' 1 ?F 6t Es:# BSTA. UN LOUT 
X15 4~=-4 ~_4_t EnPE F'~~ 
415 ~?35 rC 4~4 ;'i_ STr~r~,r4_i al_~. 

1 ~' O ~:; 3 S E=1Ii IJ ~ I~ F L O I.?!=i , F' 1 TE h1C! 
~iB 4~3?E ~tE 41~. 1~ LOIrA,e~2 TEh1I~+1 
=;I'~ 4~= ~E AE i=1:~ 4_1E SI_IEIHr R~ TEr'1F'+1 GET B't''TE COUNT 
~}4a 4I1?:a.1 ?r 4~Fi PP.L i: IC 
~?i 4'-~~` ~:;I,, ~~~~ 4~D E,UPA<!':'i TEf1P 

~{{ ^c 
`~LL E=1 .J 4F I~ .J E1 iJ (_P~_iL l~Jl~ 
4~? 4~43~~; 1E 4~14~ iD BI=TA.N EE!i1(; START 5 END ADDP 
4~4 F1:~~B 1'? 11. BC:TE', F' AI.?I_fr'1 CNT :'~ NORr"tAL BL[3CK S I 
~~5 4~ <~I? SA iC BNh~R. R? GI?i_ir1 THIS IS SHI=it T NLiiC.k' 
=1~rI k1S4F 4=~? 4~4 LCIIi I . E'? 4 EEIF. Pl_INCH EERIJ ELK 
42~ ~?S1 3F Ft~ F,~ i~DUh'f BSTA.I Ih1 EOUT 
~C^ 435= FB 7B BI:IF'R . F',:; CDUP'1 
~3~`_i Nv~b SC Elf G:~ I N.. UN GHF' 
~,;~1 F1 51=1 iF E_'IF1 ~~ SCTA,Uh~ ~iBiJG 
X151 >~ SUERS FOR OUTPUTTiN~ BLANKS ~.` 

4=1?5B O7 E=r.1 FOPr~ Li IIi I . FI 
~3? O3Or~ 1B 41"~' FCTR,I_IN AI,AP 
.~ ~ ~ 1_1;; ~ F 1~1 f ` ' I, A P L I_I Ii I . h-: '~ c O 
X335 E'f._,G 1 4~~} C4~ AGAP LOD I, E'4~ SPAIv 
4:~G F=1?6? ?F F~i~ Bel B=;TA . Uhf CEII_IT 
:j?;- ~~?E•c FB ?y BI?F'R . E'? HCHP 
=1 8 ~3r,~ 17 RETC.UN 
~S'~ 4J t E,S 4lF Ff Aril_Iri Li !Ii I . R~ ~`=c 
~~B t~.rlB CE 4~~. 28 EI:~Ur~l STMA . h"'_ t'1CNT 
X41 E1-r,E 4~Ii 4_1~ E1D LOIiA,Rl TEh1P tiTAE'TINFJ ADDRESS 
4~? 113? 1 ~ F B? 6y BSTA, UN BOLIT 
c~a.? 4_1 ~, ~ 4=1D Ftq 4JiE L[IDA. E' I TEC'iP+1 
=14~ r!Ci'i' `F 4~? F~'a E~;Tf:{. IvIN EII]I_IT 
X345 t:1??A E=1Ii E~14 ~'~ LIJDH.RI r'1i_t•aT COLIh~T OF DATA F''rTES it•~ 
4~B B??D ?F 4~;' Ey BSTA r Uh} BEIi fT 
:~:~7 4=~ ? _I :~ t=1 Ii Et 4 ' C L CI I:I A , E' I EI I=: [: 
~~33 rJ = ~' ~F C,:~ €'+ t=E~TH, UN ECII_IT 
4=l'a E1'clr t^..F 4~i:a ~'~+ ririur'~ LiJIiA, E~3 ChaT 
~5k~ 43!39 E1F A~ 4.1 I? LCIUA. Rk~ =+'TEh1Pr F3. + 
~iG 1 4=t3;=!C EF H14 ~=1 1=1Jr1A, F'? I'll=NT 
=l~? E131~F 1 EI r'y BCTF' . Et:1 EI?~ IM 1~II_ITPUT BCC 
•~'i.4 4391 CF 4~~} ~~ '~ STNA.R- CNT 
45~ O'_=+~1 C 1 STF'E R 1 

4_a3'-iC YF 4~"~ F:4 [':=.TH, I,, a eOi_IT 
.NSF, E=1?'al_I ~I•EI III_ F,rTr~ e I Ir.{ iiri!_!r'1 
~`=1 41 `_=!!'-'+, ~1? N',i ~?!_ EI~! if"~ LUUFIP;-.'.S tIL;L; 
~`-B ~=1.^~=!I? ?F 4_1~ f=,'-! EsSTA , I_I~~ EIi !I !T 
~i r.., ~~ t-.1<yF_1 ~t  N4 4~1F LUIr Fi i~'~~_' ' i-i"ii +1 
.aF~4~1 4_1,1--1_1 1=!E t=1~ ~= ADIiA,E':_ r1ChaT 
::}r. ] 4.1 ̀ 1 Fi f~ 4.'ir-, 4~M'I LUll : , K : Cn 

:yj.f ~ ~.: 4.1 ̀ ~ ii I i' 
,. ~_i 

~_' P P S L I .II_ 

~r1_ 
t~ ~Firi .I I' ca ~~L'' MIDI?A, R ~ ~; c~,.+G 

~F~~ F1?AI? ?5 F1 I_PSI I li; 
4E~`J "'=rfF aF i-i~=1 H'-'~r ~~i ~u I_i~,l c:TPT 

11 



SIGNETICS PIPBUG ■ SS50 

PIP ASSEMBLED t~`EF•.'E+IC1N 3 LEVEL 1 

LINE ADDR B1 B~ B:~ 

=1F,t~ C1CB'~ 1F E=~v ~5 
X67 
~r~ c~ E:1? E.5 ? F F~ ~ i=1 r. 
4E~9 1~3BB E=3 ~A 
~7h k1,gBH y`I 7y 
X171 E~?BC ?C1 
~17~ ~3BD I L: ~7~3 ?1- 
47? 1131. Fa F E~ ~=I 
47~ ~3C~ CI? E74 HiD 
X375 4~13GS F E1~ ~:~ 
X76 E.73C`_=i CIi t~4 [1E 
:~'~' F13CC =F F1'~ ~~ 
47E+ ~i3C:F 59 41x.5 
X79 E1;;Ii1 1F i;~ E:tIi 
4811 1a~D=1 CI? 11~ ~i=1 
~1c11 4=1=I:i7 ?F 4='rte 
4S~ 11 ~I?t1 E1C 1~~1 2C: 
X11- = C~ = D I? '~ I~ 4a 11 1 D 
~S~ 11,;EE1 C3 

4i~r; 113E F E=1~ E' 
~i~i' E~3E7 4aF 1,~~ _"_~ 
aE!U 11?EA EF Eat ~_ 
~u9 1~?EI? iB E76 
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EUROPEAN SALES OFFICES 

Austria: Osterreichische Philips, Bauelemente Industrie G.m.b.H., Zieglergasse 6, Tel. 93 26 11, A-1072 WIEN. 
Belgium: M.B.L.E., 80, rue des Deux Gares, Tel. 523 00 00, B-1070 BRUXELLES. 
Denmark: Miniwatt A/S, Emdrupvej 115A, Tel. (01) 69 16 22, DK-2400 K06ENHAVN NV. 
Finland: Oy Philips Ab, Elcoma Division, Kaivokatu 8, Tel. 1 72 71, SF-00100 HELSINKI 10. 
France: R.T.C., La Radiotechnique-Compelec, 130 Avenue Ledru Rollin, Tel. 355-44-99, F-75540 PARIS 11. 
Germany: Valvo, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, Tel. (040) 3296-1, D-2 HAMBURG 1 . 
Greece: Philips S.A. Hellenique, Elcoma Division, 52, Av. Syngrou, Tel. 915 311, ATHENS. 
Ireland: Philips Electrical (Ireland) Ltd., Newstead, Clonskeagh, Tel. 69 33 55, DUBLIN 14. 
Italy: Philips S.p.A., Sezione Elcoma, Piazza IV Novembre 3, Tel. 2-6994, I-20124 MILANO. 
Netherlands: Philips Nederland B.V. , Afd. Elonco, Boschdijk 525, Tel. (040) 79 33 33, NL-4510 EINDHOVEN. 
Norway: Electronics A.S., Vitaminveien 11, Tel. (02) 15 05 90, P. 0. Box 29, Grefsen, OSLO 4. 
Portugal: Philips Portuguesa S.A. R.L., Av. Eng. Duharte Pacheco 6, Tel. 68 31 21_, LISBOA 1. 
Spain: COPRESA S.A., Balmes 22, Tel. 301 63 12 BARCELONA 7. 
Sweden: ELCOMA A.B., Lidingovagen 50, Tel. 08/67 97 80, S-10 250 STOCKHOLM 27. 
Switzerland: Philips A.G., Elcoma Dept., Edenstrasse 20, Tel. 01 /44 22 11, CH-8027 ZURICH. 
Turkey: Turk Philips Ticaret A.S., EMET Department, Giimiissuyu Cad. 78-80, Tel. 45.32.50, Beyoglu, ISTANBUL. 
United Kingdom: Mullard Ltd., Mullard House, Torrington Place, Tel. 01-580 6633, LONDON WC1 E 7HD. 
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