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1.

II.

INTRODUCTI ON
The Stand-Alone HP 300036A/B Multiplexer Channel Test verifies the functional
level operation of the Multiplexer Channel Board. The tested area includes
Order RAr-1, Order Register, Address RAN, Address Register, State RAn, St ate
Register, and the SIO related to the multiplexer. A detailed description of
the test is available in the subsequent sections.

MINI-OPERATING INSTRUCTIONS
A. Operations

1. Cold Load Diagnostic File # (associated with D422A) from non-cpu
Cold Load Tape .

2. Respond to Speed-Sense by asserting "CRII at the Console.
3. Respond to the dialogue at the Console.

B. Switch-Register Options
-S\4ITCH- -FUNCTION IF SET-

********** *******************
o SELECT EXTERNAL SWITCH REGISTER
1 SET TO CHANGE SECTION SELECTION REGISTER
2 SET TO BYPASS SECTION (AREG)
3 SET TO BYPASS SECTION (OREG)
4 SET TO BYPASS SIOTEST SECTION (STEPS 63 AND 68)
5 LOOP CURREIH SECTION
6 SET TO BYPASS SIOTEST (STEPS 75 THRU 78)
7 OUTPUT TO LINE PRINTER (IF CONFIGURED IN SOUP)
8 SPARE
9 SUPPRESS NON ERROR MESSAGES

10 SUPPRESS ERROR MESSAGES
11 LOOP ON LAST STEP
12 . HALT ON ERROR
13 HALT AT END OF STEP
14 HALT AT END OF SECTION
15 HALT AFTER A COMPLETE PROGRAM CYCLE

C. Section Switch - Register Options
BIT # SECTION

*********** *********
o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

RE-CONFIGURE
10RES
ARADDR
ARDATA
ARCPP
ORADDR
ORDATA
ORCP
AREG
OREG
NSGP1
NSGP2
NSGP3
NSGP4
STPP.R
S10TEST 1



D. HALT ASSIGNMENTS
NO. (OCTAL) FUNCTION

*************
o
1
2
3

4-10
11
12
13
14
15
16
17

1I I. REQUI REMENTS

**********
HALT FOR EXTERNAL SWITCH REG.
HALT FOR SECTION SWITCH REG.
HALT TO RESTORE EXTERNAL SW. REG.
HALT ON ERROR COUNT REACHED
SPARE
ABNORMAL INTERRUPT
HALT ON ERROR
HALT AFTER STEP
HALT AFTER SECTION
J~LT AFTER COMPLETE PROGRAM CYCLE
SPARE
SPARE

A. Ha rdwa re
The hardware required to run the i1uHiplexer Channel ~i.~"S'tiiC'is a
minimum HP 3000 Series II/III Computet' System with the addition of up
to two Sel:~~~~!~nnel r1a"interlinceBoards.

r\c
B. Software

The Stand-Alone Diagnostic Utility Program (SOUP) is required to create
the Stand-Alone Diagnostic Tape. This cold-loadable tape is comprised of
cold load program, the Relocdting Loader, and one or more diagnostic pr0grams
including the Stand-Alone HP 30036A/B f1ultip1exer Channel Test. 1\11 the
programs are coded in System Programming Language (SPL/3000). For more
detailed description of usage of SDUP~ see System Diagnostic Utility
Program Manual (03000-90125 for Series II/III).

IV. DETAILED OPERATING INSTRUCTIONS
A. Operating Instructions

The following are the instructions for loading, executing, and configuring
the Stand-Alone HP 30036A/B Multiplexer Channel Test:
1. Cold Load by entering %3006 into the 30003-60013 Control Panel and

simultaneous ly depress "LOAD" and liENABLE" switches on the 30003-60013
control panel.
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2. Select an'appropriate Diagnostic File # (associated with the
Multiplexer Channel Diagnostic) and enter the number via the Switch-
Register. The Cold-Loadable diagnostic tape supplied is identifl(Q
by file names and their respective position (File #) on the tape.

3. Depress "RUN" switch on the 30003-60013 Control Panel. The selected
program is, now, loaded into the memory. The tape rewi nds at the
end of the program load.

4. The Multiplexer Channel Diagnostic program is now executable.
5. Depress "RETURNII key on the console to respond to the Speed-Sense.

Upon completion of the previous operation the program prints the
diagnostic header information and then requests necessary parameters
to begin the diagnostic program execution cycle.

B. Options
Under Stand-Alone HP 30036A/B Multiplexer Channel Test, the operator can
control the test sections to be executed; control halts after sections or
steps or uron program completion; control suppression of el'ror andnon-error messages; and control loop on a specific test step
or a section. These control options may be selected when the proqr-am
requests for a specific option entry via the console during program
execution.
1. The following describes the options associated with each bit of the

Switch-Register for a program request of an option entl~ of the
follO\·Jingform:
"QOl SELECT OPTIONS II

(Same options as those descri bed inSect ion I!. B) Des cr-i ption of the
usage of bits (e and 1) under this Option is as follows:

Function
Uses previously configured values.
Uses previously configured values.
The program uses whatever options currently
selected on the Switch-Register of the Control
Panel or it will use whatever options enterrd
for a request under a message: "P05 RESTORE
SELECT OPTIOfiS".
If this option is selected, it suggests
possible re-configuration (see bit 0 of
Section IV.B.2)

2. The following describes the options associated wi th each bit of the
Section Select Sw itch Register for the program request for a
fa11owt ng message format:
IIQ02 SELECT SECTION OPTIONS"
(Same options as those described in Section II.C)

Bit #~ Bit #1
f' f'
f' 1
1 ~

1 1

If b~t 0 is not selected (0), the program reguests to r~store ..
the External Switch-Register Option and contlnue executlon uSlng
previously configured values.
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2. Continued
If bit 0 is selected (1), the program requests restoration of External
Switch-Register Options, requests Multiplexer Channel Device fI
(must be decimal and 3 ~ Dev # ~ 127), and requests maximum error
count (must be decimal and 0 < Max. Error Count < 9999). Furthermore,
if bit 15 is selected (1) at the same time, an ad-ditional i.nfo rmat ion
is requested to execute SlOTEST Section. The information requested
is; device # for the 1st Selector Channel Maintenance Board, device #
for the 2nd Selector Channel Maintanance Board (if any), device # for
the Clock/Console, upper Bank #, and the upper address for the
specified Bank # (30036A only). A detailed description regarding 510TE5TSection is available in Subsequent Section.

C. Halts and Message Tables
1. Halt Assiqrunerrts

IJhen a program halts, an instruction is displayed in the Current
Instruction Reg-ister (cnn of the 30N)3-60013 Control Panel. The
register is displayed as (0 011 000 011 11X XXX: where XiS is the
Halt #).

See Halt Assignment Table as described in Section II.D.
2. Message Formats

There are basically four types of message classfications: D,EsP andQ classes.
f)-class
,ljessages wh ich describe program boundaries. Some operator intervent-ionis necessary.
E-cl ass
~1essages re lated to error or step number. Some operator intervent ionis necessary.
po-class
Messages which describe the test complet~on of a Section or step
or an indication for a certain tested properties. Some operator in-terVentl0n 15 necessary ..9..-c1a..?~
Inqui l'ymessages by the program for the parameter entry. Operatorintervention is required.

2.1 Message Descriptor
2.1.1 D0 30036A/B MPX CHANNEL TEST (HP D422X.YY.ZZ)

:This is the header information for this diagnostic program;
where

X=Version number
YY=Update number
ZZ= Fix number
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2.1.2 002 END MPX CHAN TEST
:This Message indicates that the program has completed one test
cycle for those test sections selected.

2.1.3 D03 END: PROGRAM CYCLE: PASS=XXXX
:This message indicates the number of test passes which the
program has completed for those test sections selected.

2.1.4 Q~l SELECT OPTIONS
:The program is requesting any of the option entry available
and described in Section II.B.
The options available in Section I1.B is very much self-explanatory
with the exception of option for bits 2, 3, 4 and G. The exception
is defined as follows:
Bit
2

Definition

3

Set to bypass AREG Section.
:Allows option to bypass Address Register
test which is somewhat lengthy in test time.
Set to bypass DREG Section
.Al lows opti cn to bypass Oder Registc'r test
which is somewhat lengthy in test time.
Set to bYPJSS SIOTEST Section (Steps 63 and
68). .
:Allows Option to bypass the data transfer
time measurement under Fast t~ode fur Step 63
(Read Node - 2K transfer) and Step 68 (Write
Mode - 2K transfer).
Set to bypass S10TEST Section (Steps 75 thru
78)
:Allows option to bypass multiple device
controller access test (two Selector Channel
Maintenance Boards).

4

6

2.1.5 Q02 SELECT SECTION OPTIONS
:This message indicates that the program is requesting any of the
option entries available and described in Section II.C

2.1.6 Q03RESTORE SELECT OPTIONS
:This message indicates that the program is requesting any of
the option entries available and described in Section II.B.

2.1.7 Q04 ENTER MPX DEVICE # =:This message indicates that the program is requesting the Multi-
pl~xerdevice number as configured currently in the system.
The device number is specified in decimal and its range is: (3 ~
DEVI CE ~ 127). Programmed pre-def ined value is 4.

c-
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2.1.8 Q~5 ENTER HAxmUf1 ERRORCOUNT #=
:This message indicates that the program 1,sreqllElstingtherllaximum
error. ,cQiuptnqrn.b\er. : The numbe,ri s spec; fied'i'ndecirnaland its range
is: ,(~:,: COUNT':: 99~H1).
The programmed pre-defined value is 999

(l~). u
2.1. 9 Q~6 ENTER SEL. CHANr r'~AINTEN,ll,NCE BOARD DRT ff=

:This message is requesting the device number (deci~al) for the
currently installed Selector Channel I;aintenance Board. The
device number's range is: (3 ~ DEVICE # ~ 127),

NOTE: Sections IV. C. 2.1.9 thru IV. C. 2.1.13 are dialogue for the
SIOTEST Section.

NOTE: If t ..'IO Selector Channel flaintenance Boards are currently installed on
the ('ilJltiplexerChannel SIO BJS then insure that the device number-s
are conrigured correctly and they are not the SaJiIi2.

The prcqr anmed pre ..defi ned value is f).

2.1.10 Q07 EtITEH 2i'Hl SCiii3 DRT#=
: Thi s message reques ts the devi ce number of the second Se 1ec Lor Channe l
Maintenance Board (if two (2) sum's arc~ currently installed). The
device # must differ from the one spec i f ied in Section IV.C. 2.1.9.
The device # is specified in decimal and its rang~ is: '
(3 :: DEVICE :: 127).

2.1.11 Q.f)8 ENTER CLOCK/CONSOLE DRT t=
: This message requests the device fi (in decimal) of the Clock/Console
~"hichis cur-rentIv rinst al l ed in the system. The device # range is:
(3 < DEVICE # < )27).
The programmed pre-defined value is 3.

2. 1. 12 Q.f)9 ENTER, UPPER BANK! # (DECH1Al):;
:This message reques ts the hi ghest bank # (dec irna 1) for the memory
configured currentlYA The range is: (0 < BANK # < 3) for the HP
30036A and (0 ::BANK ~ 15) for the HP 30036B.

2.1.13 Q]~ENTER UPPERADDR£SS(OCTAL) =
:This message is requesting the highest address (octal) that ;3
addressable for the memory bank specified in Section IV.C.2.1 .J2.
This question is only asked when running the diagnostic on the
HP 30036A. Specify theba'nk and upper address for the various
memory sizes as shown below:

Memory Size (\'Jds)
64K
96K

128K
160K
192K
224K
256K

(Equivalent)
Bank# Address

o
1
1
2
2
3
3

%177777
%f/J77777
%177777
%077777
%177777
%f)77777
%177777 u



2.1.14 P~2 END SECTION XXXXXX
:This message indicates the section number which has just
been completed.

2.1.15 P03 END STEP XXX
: This message indicates the step number wh ich has just been
completed.

2.1.16 PJ!J6: I'IAX. ERROR COUNT REACHED
:This message indicates that the error count which has been
either entered or predefined has been reached .

.~.

~
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2 •.1.17 PH IF SEL. CHAN. t4AINTENANCE OARD ALREADY IN HIT *CR'k
Pl1 dTHERWISE INSERT BOARD, CO NEeT POLLS, AND. HE-COLD LOAD.
:This message indicates that i noSGNB is.Gu,rrerff61yl<t'lstal'l'ed
,thenins,tqllati'PP,isre:Cf,llired:.' .0'therwtsi8 di~!pf'e$!$: Gifrtfage Return
~ey o'li the console to continue the test. u

2.1.18 P15 END SID TEST CONFIGURATION
:!his m~ssage ..indi cates that the all the parameters necessary
tOe'xeCL!te SIDTEST Section have been entered. 'The test execution
resumes and no other mes saqes are expected LInt; 1 either the
occurrence of test completi()nor error or any ot~;er e~ents wfilich
plight be cont.ro l l ed by the current Externa1S,\'Jit.dh 4'~egistet.

2.1.19 P16 Ff\ST SRREAD HODE (2K XFER); TH'1l::-X f'1SEC; B.ANKYY; STEP 63
:This message 'is resulted f rom step 63 (if External Swi tch
Reg; s ter Option bit ff4 is not on (0)) .. The 2K read data tro.lisfer
time (X) in mt l l isecond (unit) is mersured under FastSel'vicc
Request t10de fot each exis tinc memory Gank 1'1' in the rsys t.e.n.

2.1.20 P17 FAST SR ~JRITE MODEU~KXFER); TIHE"'X ~1SEC; 8ll.NI~YY:. STEP 68
:This mess aqe is resul ted from s t.ep GS (i f External SI-litch
Register Option bit #4 is not on U\)). The 2K wr i te data
transfer time (X) in millisecond (unit) is measured under Fast
Servt ce Reques t I'lode for each exi st i ng memory Bank YY in the
system.

u

2.1.21 P18 1ST SCMBDRT# NOT ENTERED; STEPS 41-74 ABORTED
:This message indicates that the t'1ultiplexer Channel D'iaquo st.l c
program was not preconfigured under SDUP or an attempt was made
to execute S101EST Section without first configuring the
device #. The S10 test using a s inq'l e SCf·1Bin S1OHS1 Section
is aborted.

2.1.22 P19 2ND SCMBDRT# NOT ENTERED; STEPS 75-78 ABORTED
:This message indicates that the ~~ultip1exer Channel Diagnostic
program was not preconfigured or an attempt was made to execute
SIO test using two SCMBwithout first configuring the device #.
To cite an example, begin configuring with External Switch
Reg; ster bit f6 on (1) and wi thout further reconfi 0urati 011

attempt was later made to execute multiple S01B 510 test in
S10TEST Sect; on by resetting bit #6 (0) of the External SV,Iitell
Reg; s tel'.

2.1.23 Exxx
:This message indicates the arpropriate error number associated
wi th the type of error. See Section IV.C.3 for detailed error
messages.

2.1.24 Exxx:
:This message is an error indicator where XXX is the step numbcr .
This error indicator always precedes the following type of
Messages:

u



2.1.24.1

2.1.24.2

2.1.24.3

2. 1 .24.4

2.1.24.5

2.1.24.6

2.1. 24.7

2.1.24.8
2.1.24.9

3.0

IORES

AR/\DDR

ARDATA

ARCPP

ARCPP

ORADDR

~TATUS=X XXX XXX XXX XXX XXX
:This message displays the actual device status appropriate
to the test.
SHOULD=X XXX xxx XXX xxx XXX
:This message displays the expected value.
TIX CT=X XXX XXX XXX XXX XXX (Toggle In Count)
EDT CT=X XXX XXX XXX XXX XXX (End of Xfer Count)
RN~'JCT::X XXX XXX XXX XXX XXX (Read Uext I-!ord Count)
DATA ~X XXX XXX XXX XXX XXX (Actua] Data)
RD STB=X XXX XXX XXX XXX XXX (P RD STB Count)
RT RES=X XXX XXX XXX XXX XXX (Actual Return Residue)
WR STB=X XXX XXX XXX XXX XXX (p RW STB Count)

Type Exxx Enor t·1essages and Faul t Des cr iption
The Exxx type of error messages are individually
defined as follows:
E~5 I/O RESET DID NOT
RESET EOT FF
E07 A-RAM AD DR ERR
OUT = xx IN = xx

I/O Reset conmand did not propetly
reset EOT flip-flop.
The decimal select code, OUT, stored
in the correspondi ng "Address R}\r,j"
location did not equal the v~lue
IN, that was retrieved from it.
The data pAttern OUT. stored in an
"Addr-ess R,lIJ.jll location, sc (for
select code), did not equal the
value IN, read back from it.
Data read from the "Addres s 1(.11.1'111 to
register, GOOD, was not properly
restored to RAf.lfrom register. Data
read was equal to BAD instead.
Parity error circuitry detected even
parity while restoring register
data to "Address RArvll1. Shoul d be
odd parity.
The decimal select code number, OUT,
stored in the corresponding !lOrder
RA11'1 1ocat ion did not equa 1 the valU2
IN, read back.

E08 A-RAM(sc) DATA ERR
OUT = xxx xxx IN c xxxxxx

E09 A-·RAt·lRESTORE ERR
GOOD = xxxxxxBAD ::::xxxxxx

El0 A-RAM PJI.RITY ERR
DATA = XXXXXX

Ell 0- RAt-' ADDR ERR
OUT = xx IN = xx

9



3.0
Section
ORDA'fA

ORCP

AREG

OREG

NSGPl

NSGP2

NSGP3

STPAR

OREG

Comm'e'i'rts

The data pattern OUT, stored in the
"Order RAH" l ocatflon , sc (fOI~ sel ect
code) , did not eq~lalthe value IN,
retrieved from it.
Data read from the "Order RN1" to
register, GOOD, was not properly
restored to RAMfrom register. Data
read was equal to BAD instead.
"Address RAM" regi s ter count ing er rc r
during increment test.
"Order RAtvj" regi stet count ing el'l"Or'
during incren2nt test.
The next state (x = A, S, or C) for
"l/O order" (CO = control, ~(R ==

return rcs idue , JC = jump cond it ior.a l ,
JU = jump unconditional, SE '" sense,
IN = inten-upt) Vias incorrect. X>:X)~
may contain A, S, C, 0 (or any
comb i nati on), or 0 if no st ai.e .
The next state (x ::; A 01' B) for 1;1/0
order" (EN = end, E1 = end/i nterrupt )
was incorrect. xxxx may coi.ta in .
A, B, C, 0 (or any comlri nat ion), or
a if no state.

E18 NEXT STATE FOR r/o The next state CA, B, C or D) for "I/O
order rs xxxx, SHOULDBE x order" (RD = read, ~'!R= wr i te ) \'/3S

incorrect. xxxx may contain A, B,
C, 0 (or any combinat-ion), or 0 if
no state.

I

dontinued
Message

E120-RAM (s'c) DATA ERR .
OUT = XXXxxx TN = xxxxx~

E13 O-RAM RESTORE ERR
GOOD;:: xxxxxx
BAD ;, xxxxxx

E14 A-RAf~ REG IS xxxxxx,
SHOLJtD BE xxxxxx
E15 0- RM1 REG IS xxxxxx ,
SHOULDBE xxxxxx
E16 STriTE FOR I/O order
IS xxxx, SHOULDBE x

E17 STATE FOR I/O otder
IS XXXX, SHOULDBE x

El~ STATE PARITY IS x,
SHOULD BE#
E20 EaT SET BEFORE
ROLLOVER OREG = xxxxxx

tORES, NSGP3
OREG E21 EaT NOT SET IN STEP

xx

NSGP3

NSGP4

E22 EOT SET IN~STEP xx

E23 STATE FOR I/O order
IS XXX>:, SHOULD BE"X

u

Parity c i r-cu it ry qcnc r-at.ed ('ven par i ty
on state bits,
EaT should not set until count in Ol'ciCI
RA~ register exceeds 7777S'

EDT should be set when count in order
RAMregister exceeds 77778'

EaT was not reset by transition of
state from B to D.
The next state (A,D, or C) fotliI/O
or-de r" (S[3:.:Se't Bank ) was "i ncorrect.
xxx x may contain A,D, Ot' C (or any
combination), or 0 if no state.

u
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3.0 Continued
Section

Any

Any

Any

Any

Any

Any

NSGP1, NSGP2
NSGP3, NSGP4
NSGP1, NSGP2
NSPG3, NSCiN

NSGP1, NSGP2

NSGP1, NSGP2
NSPG3, NSGP4
NSGP1, NSGP2
NSGP3, NSGP,l

NSGP1, NSGP2
NSGP3, NSGP4

r~essage i
,

E3~ NO RESPONSE T:O HIO;
ORT# XXX; IN STE~

,

E31 NOT ROY FORWITO;
ORT # XXX; IN Sl'E~ YY
E32 NO RESPONSE Tb RIO;
ORT # XXX STEP YW
£33 NOT ROY FOR RIO
DRT # XXX IN STEP: VV
E34 NO RESPONSE TO CIO;
DRT # XXX IN STEP VY
E50 NO RESPONSE TO TIO;
DRT # XXX IN STEP'VY

Comments

Condition Code = CCl
XXX ~ Device #i YY = Step #
Condition Code :: eCG.
XXX ~ Device #; VY = Step #
Condit ion Code :: Cel
XX = Device #; YY = Step #
Condition Code = eeG
XXX= Device #; YY = Step #
Condition Code:: CCl
XXX:: Device #; VY = Step f

Condition Code = Cel
XXX = Device #; YY = Step #

E51 ILLEGAL STATE DETECfED XX = Select CodeIN SR (XX)
[52 8ANK # SHOULD BE X;
IS Y
[53 TC SHOULD BE XX;
IS YY
E54 EDT SHOULD BE XX;
IS YY

X = Expected Bank #
Y :: Actual Bank #
XX=: Expected Tet'm-j ild 1 COUl1t

yy= Actua ] Terminal count (0 or 1)

XX= Expected rOT bit
YY:::Actual I'ar ity bit (0 0)' 1)

E55 ADDR PAR SHOULD BE XX; XX= Expected Parity bit
IS YY YY= Actual parity bit (0 or 1)
E56 STATE PAR SHOttD BE
XX; IS YY

xx: Expected State Parity bit
(0 or 1)
YY= Actual State Parity bit
(0 or 1)

The following are the error messages f rom SIDTEST Section. They ar e li s tc« by
step numbers from where the error message is resu l t ed.

Step #
46

46

Any

47,51,52,
54,55
Any

Any

!ljes.:~~
E36 NO INTERRUPT TO SIN;
ORT# XXX IN STEP yy

Comments
XXX::: Devi ce i!
YY . = Step #

E37 NO RESPONSE TO SIN; XXX = Device #
DRT # XXX IN STEP YY yy = Step #
E38 NOT ROY FOR SIO; Condition Code = CCG
DRT # XXX IN STEP YY XXX::: Device #; YY :: Step #
E40 NO END WITH INTERRUPT XX = Step #
IN STEP XX
E41 CURRENT PTR = %XXXXXX
IN STEP YY
E42 SHOULD PTR = %XXXXXX
IN STEP YY

XXXXXX = DRT pointer
YY := Step #

XXXXXX :::DRT poi liter
YY :::Step #

11



3.0 Continued
Step fI

48

49

53

59~61 ,64,69.70

59

60,69.70

65,71

. 60

60,65,69,70,
71

61

62

62

62

62

£43 UNEXPECTED INTERRUPT XX = Step #IN STEP XX
Comments

E44 NO INTERRUPT FOR
INTERRUPT ORDER IN STEPXX
£45 JUj~P CONDITIONAL
ILLEGAL IN STEP XX

XX :::Step #

xx = Step If

E46 END W/INTERRUPT STATUS XX = Bank #
ERROR FOR BANK XX IN yy ::: Step #STEP YY
E47 DATA RE!\D ERR:
ADDR c % XXXXXX;
BANK YY; STEP ZZ

E48 READ NEXT WORD
COWnER EF~FWR FOr< BMiK
XX IN STEP YY

XXX XXX ::.:AddressYY :::Ballk /,i
ZZ ::Step #
XX :: Bank #
YY == Step #

[49 PRO STB COUNTER ERR XX = Bank #
FOR BANK XX IN STEP YY YY == Step #
E58 PWR STB COUNT FAILED; XX::: Bank #
BANK XX; STEP YY YY = Step #
E59 TOX COUNT FAILED;
BliNK XX; STEP YY XX = Bank #

YY :::Step #
E60 TOGGLE IN XFER COUNT XX = Bank #
ERR FOR DANK XX IN STEP XX YY = Step #
E61 EDT COUNT ERROR FOR XX:: Bank #
BANK XX IN STEP YY YY :::Step #
E62 FAST MODE OiHi\ READ XX := Bank #
ERR FOR BANK XX IN STEP YY == Step #yy

£63 FAST MODE RNW ERR:
BANK XX IN STEP YY
£64 FAST MODE PRO STB
COUNT ERR: BANK XX IN
STEP YY

XX == Bank #
YY .::Step If

XX :::Bank #
YY :::Step #

E65 FAST fl:ODEXFER TOGGLE XX = Bank #
IN COUNT ERR: BANK XX YY :::Step #IN STEP YY
E66 FAST MODE EaT COUNT
ERR: BANK XX IN STEP YY

XX :::Bank
YY == Step #

12



3.0 Continued
~tep #

Any

64

59,64,69,71

75,76,77
78

66

67,72

67,72

67,72

69

67,79

70

60,62,69,70

71

73

74

75,76,77

Messsge

E68 STATUS nm FROM no;
BANK XX; STEP YY .
E69 SIO WRITE ORDER (1 wo)
FAILED; BANK XX; STEP YY
E70 RETURN RESIDUE FAILED:
BANK XX; STEP ·YY
E71 RETURN RESIDUE
FAILED: DRT /,1 XXX; Bf\NK
YY; STEP 1.Z
E3n DATA WR ERR: FAST
MODE: BANK XX; STEP YY
E81 FAST MODE: PWR STB
CNT FAILED; BANK XX;
STEP YY

Comments
xx ::: Bank If
YY :: Step If
XX :::Bank #
YY :::Step #
XX :::Bank #
YY :: Step II
XXX:::Devi ce #
YY = Bank #
ZZ :::Step II
XX :::Bank r
YY :::Step t/
XX :::Bank #
YY =.; Ster #

E82 FAST MODE~ TOX COUNT XX::: Bank #
FAILED; BANK XX; STEP YY YY::: Step #
E83 FAST t~OD[: EDT COUNT XX::: Bank fl
FIALED; BANK XX; STEP YY YY = Step #
E81 UUU; DATA CAP ERR AT UUU:::RNW, [Of
%XXX; BANK YY; STEP ZZ TIX

PRO
XXX= Loc(Jtion
YY :: Bank if

ZZ = Step #
E85 ERR: STATUS RTN'D XX :::Bank #
FOR 2ND END W/INT; BANKXX; YY = Step #
E86 FAST ~'10DE:UUU DATA
GAP ERR AT %XXX; BANK YY;
STEP ZZ

£87 TIX COUNT ERR:
ADDR = ~;XXXXXX;
BANK YY; STEP ZZ
E88 RETURN RESIDUE
ERR: BANK XX; STEP YY
E89 XFER ERROR DETECTED:
BANK XX; STEP YY
E90 XFER ERR UNDETECTED:
BANK XX; STEP YY -

UUU= RN\,j,EOT
PRD
TIX

XXX= Count
YY :::Bank #
ZZ. = Step #
XXXXXX= Address
YY == Bank #
ZZ :::Step #
XX == Bank #
YY = Step #
XX == Bank #
YY :::Step #
XX == Bank #
YY == Step #

E91 NO END \HTfI INTER~UPT XXX:::Dev ice #
FOR DRT # XXX: BANK YY; YY::: Bank #
STEP zz zt :::Step #

Ilin I



Comments

3.0 Continued

75,76,77

75,77 E93 DI\TA READ ERR AT
% XXXXXX: DRl # UUU;
D/\NK YY; STEP ZZ

E92 END hl/INT STATUS EnR: XXX::: Device #
OfHII XXX: BAN1(YY; STEP ZZ YY·~ Bank #

ZZ .'-' Step #
XXXXXX:::: Addres.s
UUU::: Dov k.e ifYY :::Bank #
ZZ :::: Step if

75,76,77

78

[94 ORT POINTER ERR FOR XXX:::: Device #DRT if XXX: STEP yy YY :::: Step jl
1t

E95 NO END \'1/ Ii'll; FlIST XXX::: Device )1trttNODE; nrn II XXX; B/IUK YY; YY - E2nk 11
irSTEf3 i: ZZ c; Step IT

E96 EfW l'!/Ifrr ST/ITUS ERR: XXX= Device 1/ UFf-\ST [,10DE; mrr n XXX; yy :::: Bank jj7/
/BANK YY; STEP ZZ ZZ - Step 1/
,/

E91 DRT POINTER H<R: FJI,ST XXX::: De vice #l,jODE; DRT II XXX; B/~N I< Yt'; yy -- 80 nk it
STEP XX ZZ :: Step Jlt:

78

78

D. Pre··Configurati 011 Opti on

1. The HP 30036A/B r'1ul ti p 1exer Channel Di agnosti c Program has been U
pre-conr: gured to execute in bas t 1Dad and go confi £!lIra ti on
using the options available from Section Ir.S and II.C Till'.
pre-confi gured va 1ues can be modi fi ed at the time when the Co1d-
Tape is beinq created under SOUP (SY5:tem Oi3gnostic~ti1Hy ri'O~w~:;').

2. The fo110\dng are the DB Locations containing data th(\t C0n be
changed during pre-configuration using SDUP:

D8+0 Switch Register Setting
OB+1 Section Register Setting U
OB+2 Version and Update Level

*OB+3 nux orn Number
08+4 t'laximurn Error Pri nt Count

**08+5 $CMB #1 DRT#
**D13+6 S018 I.f2 o[(T#

08+7 Clock DRT#
OB+10 Upper Bank (0 to 3 for HP 30036A;

o to 15 (decimal) for HP 300368).
OB+11 Upper Address In Upper Bank (applies to HP 3003M only

(applies to HP 30036A only)

* must be entered
** must be entered if installed

1.\



E. Cont~ol and Sta tus ~JoY'ds
I. Multiplexer Channel
1.1

A Programn2d 1/0 Reset (Bit ~ = 1; Reset).
B Bits 2-5; Select Cod~ from v;o(6-T7).
C Bit 6: Select Address Ram and R0gister
D Bit 7: Selects Order Rom Mid Rc,gister.
E Bit 8: Select State Ram and Re~ister.
F. Bit 9: Lead r(e~ister from Ro!:1 [noble.
G Git lj?J: Inc rer.cnt [;r.SJister En,;hle.

BHIf--6-
1
2
3

4-7

SIO Not OK (olwajs 0)
Read/Write OK (always 1)
IlllvCiYS ))
Error - illegal State detected .
Select Code number whi ch is associated wi th an er-ror
(Bit 3)
A 1ways £'I8-15

1.3 State \·!orel Format (RW\___ ~:_ .. _ .. __._. ._. ~__ ._ ... _'...1_

Field Bit# Function
Bank Ram (if Load = 0, the current register)
(Bits 4 and 5 are always 0 for an HP 300361\)

B 8 TC=l after a wordcount is exhausted.
C (9-12) State Ram

9 State A
10 State B
11 State C
12 State D

D 13 EDT FF
E 14 Address Parity (Odd, total number of one's)
F 15 State Parity (1 equals an error)

1.4 State li9_LcL£_~!'ma_LJ!i_!.Ql

A 4-7

I:'



1.4 Conti ntJed

Fjeld Bitt!
A (2- 5)

2

iL!!;1{::tion
Sta'te Ram
State A

u
3 Stat~.B
4 StateC
5 StateD

B 14-15 Bank Ram Content

2. HP30033A Selector Channel Flaintenanc:e Board

2.1 Centro 1 l}ord Formo.t

Bit#
o MI\STER RESET - iSSUGS a prograilHncd I/O reset which clears the

mai.ntsnancecard, inclqding the control register and data buf te r ,
and sends clear interface to the channel if the channel is
act; ve ..

1 RESET INTERRUPT - clears the interrupt request flip flop.
2 JUNP MET - sets condition met for condition.al jumps.

3 INf'1EDIATF DEVICE END - forces device end at the beg; nni ng of &ny
data transfer on the selector channel. No effect on the multi-
plexer channel.

4 THItEOUT ,;CKNOIJLEDGE - causes channel acknowledge to be inhibited U
fO"}loNeing the current control order. Any subsequent channel
servic'e out 1'/111 timeout. The selector chaune l vii 11 restore
the DRTpoit1ter, but no clear interrace will occur. The maintenance
car-d will remain busy until a d i rect master reset is issued. The
multiplexer channel ignores this control bit.

5 TIMEOUT SERVICE REQUEST - inhibits device service request after
the current control order. The s el ector channel will iSSUe a
clear interface, forcing an interrupt, and restore the DRT pointer.
The multiplexer channe l program 1'1;11 simply s top , and no interrupt
wHlb~ issued.

6: 7 CONTROLCODE - defines howS! 0 program control orders w i11 be
treated.
no - Ignore IOCW,use IOA\~ as a control 110rd (default).

01 - Load IOCI~ into data buffer only (the control regi ster is t. j.

unchanged) . '--./
10 - Load IOA\~ into data buffer only.

11 - Load IOCW, then IOAvJ into data buffer. }()



2.1 'Continued

12

8it#
8 FAST BIT - overrides normal data service request delay (5 115 -} 20Cl Yllz)

to force contt nuous servi ce r'~que5 t s in data trans fef's.
9 SPECIAL DEVICE NW1BER - spec; fi es that the mai rrtenance card, when

asked to supply its device number, wi l l g.ateoLit bits 8:15 of its
data buffer, al l owinq the card to simulate any device number in
runni n9 SID programs. Interrupts and di n~ctcornmands \'/i 1"1
continue to correspond to the hardwi red devi ce number.

10 TERMINATE ON TERMINAL COUNT.- specifies that counter rollover will
terminate the current data transfer by devl cc end (selector channel
only) or clear 'interface (both) depending on bit 12.
T£m~INfo.T[ ON NO COf.1PARE •. enables a compar-at or and disables
counter/buffet' Ioad inq by pt'ogr'clfnnled l/rite strobes. Data sent to
the card is compar'ed wi th the current buffer contents, and d.
compare failure will tenninate the transfer by device end (se]rciOf
channel only) ot' cleor interface (both) depend1ng on bit 12.
CLEAR INTERFACE - specifies that a clear interfd.ce, rather than
the def'aul t devi ce end , shoul d be issued if ei ther or both of th",
above termi nat ion tests is met.

11

13:15 COUNTCODE - contro l s the counter/buffer. The normal mode is NOP,
i.e. ~ no count, buffer operation only. Codes are as f'o l Iows :
000
001
OiG
011

NOP
REfl.DNEXT WORD
P RD STB
TOGGLE IN XFER

100
101
110
111

P I·m STB
TOGGLE OUT XFER
EOT
CHANNEL SO

Octa 1 codes 1 to 7 speci fy that the counter' wi 11 be increment.ec I':.
the occurrence of the selected signal. Codes 4 to 7 inhibit l nadi nq
of the counter/buffet" to' preserve the count. Code 7 (count channe 1
service out) should not be issued by an 510 control order since
there is a timing amb'jguity as to whether the current cycle itseH
should be counted.

n 2.2 Status Word Format

SID R/11 INT IN~X-FER ENB DEV £OT NC TC INX OUTX tCl~OK OK REQ P.CTERR END IL
i--_ .. ±~t20 1 2 3 4 5 6 7 8

l-·~~-·-------I
I Ii---·------ '~--I

11314 lb I
, I

____ ",_ ..• . ...,......-J

The .status word is returned by a direct TIOor by a P SENSE ST8. Reading
status does not in itself change any of the test board states. As ind ica t.ed
below, certain transfer related status bit s are cleared by direct SID 01'

channel directives to begin a new transfer.

17



~Jt#
:0

2. 2 Conti Hued

'$J0 OK True if th.e channel is5inaictive a,19d:th,e· test bOffl'd is
np,tGur:~ntl'y;exeCltting' an S}O program.
R'EAD/HRtTE .. 'OK -Alwq;Ys true.
lNT·~RRUN. 'REQtJEST .,.. True; f the test hoard is 'c't:lf'l'ently int er rup t
req.~est~ngfor any reason.
~N;r.ERRUPI fiCTIVE ;.True if the test b08TO interrupt circuit is
(::.y,rren.HyAn the active state.
TRANSFfRtRROR '- True if the channel has senttransferertor to
th~M:ls;t ho·ard. Cleared by the next sro or reset.

5 ENAISLE- T~ue if the clli).nnel is inact; ve.. Thi,s is a positi ve
frue y.ersion of the "ENABLE" s iqna l from the channel .

u
1

2

3

4

.6 DEYH;:E END - ;Tvueif the test board tES issued device end. This
hit is cleared at the beg"inning of a neVI tl'an;det, by SIO and by
reset.

7 EOT .. True if the channel has asserted rOT (end of transfer)"
,Cleareq by the beginning of a ne\·/ t.rans fcr , by S10 and by reset.

fi:9 ~jOCOH.P'&\R[and TEfUHH/H. COUNT flip flops - Set H the respective
condHi on ha~) occurred. Cl ea red by SID, reset, or.tlle begi nniriC]
of a' new trans f(~(.

u

10:11 IN TRANSF[R<lnd OUT TRANSFER flip flops - Indicate the state of .
the. bus logic flip flops, one of which vlill be setby the chi;nnc'j
during ddta, trans.fer s (READ .:0: INBOUND, 14RITE := OUTBOUND).

12 CC~ARINTERFACE ~. Set if the test' board has iSSlLC:d clear interface
tothe chann(el . Cleared by SIO or reset.

13:15 Gurrent1y unassi.gned (zero).

v. DETAILED'TEST DESCRIPTION u
The Stand-Alone HP 30036A !11ultiplexer Channel Oiagnostic Pl'ograrnis ccnpos ed
of fifteeq (15) test sect+cns , The test description per section is given
as fo 110'-l/s :

1. Descripti on by Secti ons

.1.1 !ORES
1. 2 ARJl.DDR

Tests the I/O Reset functions .
Stores address value of Address RA~P(Ra.ndom Access t1r2il10ry)
1acationi nt.o each RNl location. Thel~ reads back contents
to verify that the unique addr,es$ val.ueisin. that location.
The 30D36AlBf1ultiplexer Channel has two RN1's: The "Address
RAW' and the IiOrder RAt-1", each havi ng 16 1oca ti OilS

addressed 0 to 15 octal.

J R



n

n

i

1.3 A~DATA Sto res olie pal f:'>tP in~o a\ j 16 Add~e!i~ RAl4 10ca t jens ,
~h(;!n'rea'oslt'oackfrom al1,l6. to len fy data. eye1e
lsrepeated for each pattern glvenIP'elow. Data '
patterns are the fo 110\'1; ng: , \
No. Pattern No. Pattern No. p.' t'tern No. Pattern
1 000000 10 000040 19 1 0000 28 177377
2 177777 11 000100 20 17777>6 29 176771
3 125252 12 000200 21 ],77775 40 175777
4 05252~; 13 000400 ,22 1J7773 31 173T77
5 OOOODl 14 AD'! 000 23 17776.7 32 167777
6 000002 15 002000 24 17 757 33 1577 77
7 000004 1G a04Ql)O 25 17rI3] 34, 137777
8 000010 17 020000 26 17V677 35 077/77
,9 000020 18 04QOO~, 27 ] 7rs~7 36 010000
lests I\dclres:; HAH-to-rc;91ster and )'u:gTstcr-to,,-t.ddrcs::; ~~;\:i
circular pdth integrity; then tests I,PuritygeilerCltion.
Octal data pat terns oiven under ARDJ~TJ\$ectioll, above, are
used. !

'I

Same tpst as ARADDR, except that te~t is performed oM
Orde r RJl.iv;.
Same test as ARDATA, eXcBpt that tedt is performed on
Order fU~r'l~ and only the fi rst 35 pat!,terns are testf:d,
Duplicates Rl)1jregisterportion of AiHep?, except the t
test 'is per rr.rmed on Order ~;\t'l, and pnlytl1e first %
patterns ~rc tested.
Tests the counting function of the t.\~cJTess RM11'CgistOl.
Same as AREGonly per+onned on Order] RAf,' l~egi stet.
Tests "Next State Logic" portion of l\1f'X Channel CRrd.,'
Per-forms test usin~~ the folio\,iinS) I/~ Ol'ders: COlltrl1l,
Return ~lord Count Res idue , ,]UI;Jp Cond iticna l, Jump
Unconditional, Sense and Interrupt. i

Tests "Next State l.oqi c " portion of !,[:PXChann~l carrl.
Performs test using the fo 11evil ngV.;d I/O Orders: End
and End/ Interrupt. !

, '

Tests "Next State Logic" using the fo\l1mvill9 t\,IO I/O Orders:
Read and Hrite.

1.4 AR~PP

1.50RkDDR

1.60R~I\TA

1.70RCP

1.8 AREIG
,1.9 Of{EG

1.10 NS~P'1

1.11 NS(f;P2
i

1. 12 NSGP3
,

Tests "Next State Logicll using the Sdt Bank Order.
I,

Tests "Next State Logic" parity generlp.tion wi th all possible
comblna t l ons of the four. states A, 8,'1 C, and, D.

I

This section uses the Selector Channe] Haintena,:nc€ Board
which is designed to test the f.lu1tip1fxer cIlannel,'s exer.uti on
of SlO program orders and Di reet Commfnds. Those Direct
I/O Command execution/response tests ~re:

Direct Command Responses
. SIN.· sets; nterrupt r-eques t flip flop

CtD - loads control register
S10 _ rejected (CCG)if channel is currently aqtive. eel should

never occur.

1 .13 NS~P4
1 . 14 STI1P,R

1.15 SlO~EST
I

19
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1. 15 Continued .

Direct Cnmmarld Responses (Conti n~ed)

l4IO - loads the 16 bit count~TJbuffer
RIO - returns the 16 -bi t. coumter/buffer
TIO - returns the test board+s tatus
In conjunction with the Direct I/O Comnand execution/response
~e~ts, the Select or Channel hiaintenance Board is used to
exercise the ei9ht (8) S10 program orders under all normal
mode of Operation. For this section test, the Maintellance Board
is ins tel led ontlre r1li1tiplexer's SID Bus like a device controller
witn the appropl"iclte device nur,lber.and 'its interrupt - poll
c.6hnected t.he mul tlp lexer d l aqno.s t ic then tests channe l eper ati on
by spE~cifyi ng the appropr-i ate control opti oris by d ircc t I/O comuand,
setting up a SIO test proqrem and is sui uq SID comnand . In the
defau-j t mone , the Hi1 int.enance Boa rd beha ves as a simp 1 C' 16- bi t
turn-arourrd buffer which is reset to zero (0) upon I/O Reset
and it is loaded and read by both Direct z.nd 510 f<cad/\!rite
cormands .
By specify-ing the ccrt.ai n cont.ro l wor-d options, the diagnostic
prcqramcan cause iucrcment inq of the buffer upon sp~'C:ihc s i qnz l
occurrences , and tenntnete the data transfer or the progrclfi' ~1~.10n
v!ol~d count rollover. The outbound data can be compared Ilith
the buffer cont.eut.s and the termination can be specified on (1

compare f,dlure. Those SIO proqr am order/response tes tcd are:

SID Pr-ogl'a_l~ Responses

JU~lP norm.'}', jump ope rat icn , wi th the jump met bit cont ro l l in« U-
condt t.i onal jumps

RETURNRESIDUE s trict ly a channel function
INTERRUPT sets trtterrupt request flip flop
END normal end order execution
CONTROL see discussion of control code
SENSE returns test board stu.tus
WRITE loads the counter/buffer or coupares the wo rd f rom

memory wi th the current contents of the buf f'cr ,
depend; ng on the TNC control bi t.

2.0 Description by Steps \;Jithill Section
The fo 11O\'Ji I1g a re the descri pti on of the tests tep wh ich is \-Jithi n
section.

Section Name _~!epNu~m=-be=..:r,--- =+': Test Func t ion. _
lO\ItES 5 Reset EOT (End of Transfer) Flip-flop.
ARADDR 7 Store into, then read back from the contents

of an Address RAf'.1 1ccat ion. Step is repra Led
once for each RM1 1ocation.
Stor-e one of'the data patterns into all 16
locations of the Address RAr'1. Step is
repeated once for each data pattel~.

ARDATA 8



Section Name Step Number
ARCPP 9

10
ORADDR 11

2.0 Cant iHued

n

ORDATA
ORCP

AREG

OHEG

NSGPl

NSGP2

NSGP3

NSGP4
STPAR

SIC TEST

12

Test FUllction:-'-'-----
Perform Addr-ess RAN/register circular path test.
Test odd-parity genera ti onei rcuitry.
Same as Step 7 except that test is perfot'IPcd
on Order RA~l.

Same as Step 8 except that test is performed
on Order RM1.
Same as Step 9 except that test 'is performed
on Order RAf·L

Increment and check coun-t in the !~dd\'ess Rru:
register.
Increment and check count in the Order [(/'1!'1
register.
Set up and execute test for an I/O Order.
Step is repei}'~ed for each s epar ote I/O
Order . (Control, Return wor d count residue',
Jump Ccnd itiona l ~ .lump Uncondi tion- 1) Sense
and Interrupt).
Set up and execute tes t fot' an I/O Order.
Step is repeat.ed for each separate I/O Order.
(End~ End/Interrupt.)
Perform test step for two I/O Orders; Read
and Hrite.
Performs test step for Set Bank OrJer
Perform pa rity check for a gi vcn state
combination. Step is repeated for each
possibiestdte of the "Next State Logic".
CIa command execution/response test
TIO command execution!i'esponse test
WIG command exe cut ioil/response test
RIO command execution/response test
CIO command test by TIO, CIO, TIO and test
status word.
SIN cOlllmand execution/response test (100
mi ll t second timeout)
End with Interrupt OrdOG Test DRT pointer.
End W/Int Status, and TI0 status word are
tested. (lOa mi ll t sccond timeout)
End WID Interrupt Test.
The interrupt is not expected. The DRT
poi nter is tested. End WO Interrupt
Status and no s t atus wor-ds are tested.

13

14

15

16

17

18

20
19

41
42
43
44
45
46

47

48

21
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2.0 Conti,nued

~~ctjOD."NahTI,e",-...--,.._Sl:+·· •.e.Q!N~:lT):l2;er.__.. _, les .~tt~JC~MI~~lJi

49 InterrHpt Order Ies,t
(loo rHi1] -j seconat i"nie1Hi1t); '15rnpQ:Jnll::r,
Intertupt Order Status and no StD1Mr\'/on;sare tested.

Sense Order Test
t1·QOmn 1isecond t imeout).
ORtpoi)nter, Sense OreJer Status v:Qrd and
End 1>1/0 Int. Status \'/Ot'd, are tested

51 Sense order Test Beyond 32K
Test "Jump Order (Unconditional)
Test Jump Order (CO)llciitie:na1)

Test Jump Order (Condit"ion) \-lith uo t bit on.

Test Control I-lord (IOCl1) \rith even bits.
Test Contl-ol liord (10C\'1) "lith odd bits
Test IOJ-\lJ L02d \'/ith even bit pa t t ern
Test 10M! Load wi th odd bit pattern
Test Read Order; no chaining
Tes tRim, rw STB, TO(~GLE XFEr~, EOT
Test Fast Ibde data read pattern

52
53

54
55
56
57
58
59

60
61
62 Test Fast flode RNI~, PRU 5T[3, TIX, anrj EOT

count

Test Fast SR Read ~iodC' and clock t in.e
"

~JriteOrder test; no chaining
Test on no compare (TNe) and count \-JR STL~

Test I~rite (1 VJd) in Fast i-lode
Test Fast Mode; TNC, CLRIL, Pwr SIB

Test Fast \-!rite Hade, 21( transfer and clock
transfer
Test chained rEad
Test RNW, PRO SIB, TIX. and EDT Count
under Fast SR fl1ode.
Chained 14l'ite Order Tcs t

Fast Mode~ TNC and count PWR STB with
CLRIL

63
6A;
65
66
67
68

71
72

73
74
75

Error Response Test

Trans fer El"mr Test of non-ex; s tent memory
t'1uTti-Devlce access test wi ch 510 read of
4K data

~1ulti~Dev;ice access test with SIO wr l te of 4K
data:·

76
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2.0 Conti~(Jed
Section Nam~
I In"

Step Number T~es~.t~~F~u~nc~'t;~i~o~n~ _
77 Multi-Device Reed/Ur ite of 4K data under'

SID
78 ~1ulti -Dev ice access \'/i th the \'/ri te of :'ik

(unchained); Fast Ilode.
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