
NOTES ON SA•lO INSTALLATION 

1. Check carefully tnat no PhYsical damage has occurred. 

2. Check that 11 Pluos into the wire•wrap panel are properly seated. 
Insert the clock crystal pluQ in 1833 •• see attached sketch. 

3. cneck for shorts across outputs of both power supplies: on any 
DEC connector, pin A2 is +Sv, pin 82 11 •6.SV, pin C2 is ground. 
Normally, the +SV will measure about 5 ohms to ;round, the •6.SV 
about 40 ohms. 

4. Apply power to unit. If power pluo is of the wrong type, power 
cord coding is: Green, frame 9round; White, neutral; Black, hot. 

s. Turn on circuit breaKer on rear door and check for +SV and ·6.5V 
at DEC racK. 

o. Turn off and unplug unit before cabling to CPU. CPU power should 
also be off. 

7. 110 and memory bus connections are as follows: 

ABS•t> Mem. Cable 2 (data bits) IN 
AB7•8 Mem. Cable 2 OUT 
AB13•14 Mem. Cao1e 1 (address and control) OUT 
A815•16 t-1em. caole 1 IN 
AB21·22 IIO Cable 2 C control) IN 
AB23•24 l/O Cable 2 OUT 
AB29•30 110 Cacle 1 Cdata bits) OUT 
A831•32 110 Caole 1 IN 

Note that tne relative positions of the caoles 1 and 2 are op­
posite to tnat on most DEC devices. IN and OUT designations 
are arbitrary and may be swapped if desired for better cable 
routing. If the SA-10 is at either end of the KI•10 I/0-bus, 
•15 volt power is not available for the terminators in the SA-10 
and snould oe taken from a nedrby device. Most confi9urations 
will worK 1£ the terminator tabs are connected together but not 
to a power source. 

!t an MX·lO multiplexor is used on the SA-10 memory port, re­
move the w990 from A19 dnd replace with the multiplexor control 
cable. The W990 is not interchangable with the one in DF•lOs. 
If the SA-10 is not at the end of the multiplexor bus, remove 
the G703s from slots ABS, AB6, A815 and AB16 and replace with 
cables to the next device. 

9. rne frame of the SA•lO should be grounded in the same manner as 
any PDP·lO l/O device. 

9. Tne memory port should be set to receive the request on "imme­
diate" if the SA•lO is set up for KA10 bus; otherwise on "fast". 



10. 
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11. 

12. 

13. 

14. 

C> .5, 

16. 

l 7 • 

18. 

set tne base address to the desired value with the DIP switch 
on the wire-wrap panel. Switches 1 through 7 correspond to bits 
25 through 31 respectively. Press1nq the top of the switch, 
labelled "off", corresponds to a 1. 

Power up the system including the SA•lO and read in the properly 
configured diagnostic. Start the program at BEG. It should 
loop until manual stopped. If it stops at ERROR 3, the SA•10 ~ 
is probably inaccessible. Check l/O cablin; and power. CONI 2T4 
should give a one in bit 17 if the unit is properly connected. 
An ERROR 8 stop probably indicates 1naccess1b111ty to memory. An 
~RROR 10 stop is probably a memory cable or port problem. Other 
errors are likely to be SA•lO faults. 

If less than 256K of memory is available, open location ADRHI 
with DDT and type in the highest available address. start the 
program at CMT. Tn!s should also loop until manually stopped, 
counting tnrough all available memory addresses. If it returns 
to DDT or prints an error message, check memory cabling and port. 

connect the controllers to the SA•lO. Each BUS or TAG cable has 
a black end and a gray Cor brown) end. The black end plugs into 
ine SA•lO and the gray end into the "IN" connector. The term!• 
nators supplied with the SA•lO plug into the "OUT" connectors. 
Note that a black connector always mates with a gray connector. 

The SA-10 does not support the EPO cable, so a jumper must be 
installed at the controller to permit it to power up. A ground 
connection to tne controller frame should also be made. 

rne controller address should be set to the desired value, wn1ch 
must agree witn the assignment in tne diagnostic. 

lf a tape controller is to be tested, skip to step 20. 

Mount formatted scratch packs on drives to be tested, leaving 
others stopped. If no formatted packs are available, use virgin 
pacKs and proceed witn step 18 until a "No Record Found" error 
is ootained, tnen format the packs Cstep 19) and return to step 
18. 

start the program at DSKT. It will print the size of memory, 
list tne drives off•line, and then start read/write testing. 
If a11 drives are listed as off-line, note whether there is a 
noticeable delay oefore the off•line message prints out. If so, 
tne selection path is not continuous. Perhaps the BUS and TAG 
cables are swapped or the wrong channel is beinq used. If the 
ott•line message comes quickly, there is a select error; check 
tne controller address and make sure that it is enabled to the 
proper cnannel. if one or more drives are found online, they will 
be run and errors printed as encountered. summaries are printed 
every 15 minutes. If no errors other than correctable data checK 
are found for one nour, the subsystem _should be usable on-line • 

• q. To format a pack, set tne desired drive to unit o. With DDT, 
~ -
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20. 

21. 

22. 

set location FMTM as desired: o= write data records only, 
1 s write record zero and data records, •1 = write home ad• 
dress, record zero and data records. Start the program at FMT. 
Either "Formatter Done" or "Error" Will be printed. On error 

the sense bytes should give a clue to the trouble. The proqress 
can be monitored by settino the address switches to s and turn1no 
on exec paq1nq, which will set the current CCHH in the memory 
indicator a. 

M~ke sure the tape control is set for 24 sense bytes. 

Ready a scratch tape Crino inl on the drive to be tested. If 
not drive o, open location TDEV with DDT and type in the con-­
troller and drive address. 

St~rt the program at QTT. If all is well the program will write, 
backspace and read all the way down the tape, printing a summary 
at the end. Any errors found will also be printed. Five passes 
witn nothing but a few errors should indicate readiness for 
on-line operation. If the program hangs in a loop, check that 
the proper subchannel is being used and that the bus and tag 
cables are not interchan9ed. If a "Select Error" occurs, check 
that tne proper channel is enabled and that the contents of TDEV 
agree with the controller address. If "Intervention Required" 
occurs, checK that the drive address is correct, and that the 
drive is on-line and ready. On other errors, the sense bytes 
should provide a clue. 



0 

0 

• 

;'lop .LL::. 7ZY C]o.../rAC:r · 

~676"--l.5 C0tvc.cPT..:;; 

ADP 

+ 5 v' F()f2 L.OGJ C 

- ..57u/Cl~r ~..SON 
.c,ec..D ·~ 161-fT"" 

-· loN <u£.KCJ'vV'-.5.<:.i 

~·w..5v Fbi< L.t:..VEL /Nvt:~R>S 

Bu~ 1N \ 8 BllZS-r p 
8U5 DUTJ 

HGt-1 1GATC: FtAIUQ.:E. U"SES ~TA N J ,....,r-· r5tR.,UtC€ 11'.l 1 lN5TtAD ._...r 

~A OUT L'Sc:"f2.v1C€ OJT 

BA45£ Abt:>Q.£:55 15 W~ A CHA~L. Ge.JCS IN 01"4ySiCAL 

NE.Hof<.'/ ID ~IC.H THE. iNrTIAL C0H~A~D 

~ ICD 1'5 ·~.:ffAeTE'D oy 5EtTING ,, C-70 /f "81T F"Or<, A 

0-IA~t-JEL W\TH A C.CNO I 

W'HEN F1Nl5Hffi -;:::>Roe£;s5iNG A Q"Yµt--tA~ J.-.IST. Tt-h:~ .. 

5A1CZ, Wl.l...L- STCX2.£ "5TATU5 d: Vv1.L-L 5t::.--r A FLAG 

( 1 0€R Cr4AIVJ....:E.i.) 

' 



0 

0 

• 

. .DATA CHAIN A:) I r-..rT'::l IC) A1'.l ,AR6 l)1--tt;:Nr 

rbl I 11 liZ i3, 1'-f 35 
Vv'C. START1/\.l6 ADUe.t:5S 

tNORl:. DATA CHA1N vVt:;R..DS 

ID FOL..t-Ow' . 

"'"rl' FCX.>R w~ ~R. c t-'A"->t....:E: L-

1 ~. 13A5E. A~ 7<..oC) 

·1w 1 - S'TATu5 ·we ...1. 
' {7 lOC'I -- ...L.N I Tl AL Cc:t--i NAN.LI 

Ct-t ¢ 102 -- 5rA1us w D 2. 

7lD3 .. f\J/L.A 



0 

TAGr 

OuStN 

0 I _j Ou~ X BUS 
OuT 

t3u~ ·vi 
v l 

j\._ 

/ ~ IN 

...., 
P2.t:/> ~J PIG 

t '-D 8'-'15 QuT 
"5CR ~ CC3"~~ 

r.1 FO 

• 



1 ,Al Al Ap 
00000 

.i 
o I I I I 

I "·O t>O 
I 0 0 0 I 

I O O I o 
I CJ D I I 
I o I o o 
I 0 I 0 I 

I o I I o 
I O I I I 

I I o o D 

I I t> O I 
I I O I O 

I I 0 I I 
I I I o 0 

-I I I () I 

I I I I O 
I I I I I 

F7 FG FS F'I f3 Fl 'F. f/! 
1//00000 

J 
I I I 0 fJ 0 0 CJ 

I I I 0 O 0 0 I 

11100010 

/1100/00 
///0/000 

I I I I t> o o O 
11000000 
IO/OOOOC> 

10100000 

I I I 0 0 t> 0 t> 
I I I O .0 0 0 0 
I 1- I 0 0 O O 0 

1//00000 

0//00000 
I I II I I I I 
/1/10000 
/ I I 0 0 t> D () 



(1' ~"'.""",,~~ 

~~~~~~ 
~~~1~~ 

\-... .. ~~ 
---~~~ ~~"i~Qj~ 

Q:l ~~~"-=-~'-=-
~ ~ ~ N~ '""'....._~~ 

~ ..... ~ '::>.... -...t -..-1 
~ ~~~~\i lu~\.v 

() I ~ \() ,.... ~ ~ t IC,, ~'--J~ 
~ ~ ~ 

~ ~ \U~~~~~~~ 
" ~ 1 ()~~~~~~~ 

Al/ A3 AJ. At A¢ F7 F6 FS F'f F3 F.Z. ~I F ADRJAI MU.X' SEl-
0 0 0 0 0 oooooootr 3 
() 0 0 o I 0 0 000000 3 
O D 0 I 0 0 0 0 0 0 0 0 0 3 
0 0 0 I I 0 0 00 ooo 0 3 
0 0 I 0 0 0 0 I 0 I I I I 0 

D 0 I 0 I 0 0 I D I I I I 0 

0 0 I I 0 () 0 I 0 I I I I 0 
0 0 I I I {') 0 I 0 I I I I 0 ,,,..--, (_o 0 I 0 0 0 0 0 I 0 I I I I 0 
0 I 0 0 I I I 0 0 I I I I 0 
~ I 0 I b 0 () 0 I I I 0 0 ~ 
tJ I 0 I I 00 0 I O o () 0 3 
o I I () 0 0 0 l 0 I I I I 0 

---- -~ 

0 I I (J I o o CJ I 0 0 I I I 
tJ I I I 0 o O o I I I 0 0 2 
0 I !' I I 0001 () 0 0 0 :s 
/. 0 0 0 0 0 {} 0 0 0 0 0 0 .. 

-~ J, : 

.. 

I I I I I oo 0 0 000 0 .·· ·-

?,ROM #21 AA13 P¥ 
. . . ~ .. ~ - .. 

--Ce 



.. 



• 
MUX 

C8US 
@ ....... 

L:>AT~ 
F/?01--f 

DE( 

3f("1 1\-l 

o~ 

SWAP 

-DI MUX 
aus 1Nf1) ~ REC 

BUFF4 
it?EAD '--r---

0 

PAR 
I ... CHK I S¢ PM~-EV 

GEN (J) 

BLl.S,/NP x @s i..t 

~ BUSMX 
atf~~t;J~ ,~-· -~ . ~ :~~ i 

I -- • ~E 
~' I -- 1.-- A 

~ ~7 s 

I ~IMW( 

-----~ 

'· 

-. -1.1 ,¢. .S;f-SCB-cBUS 
~__JI 

(_)(_' .· )L.(-·- ,·y 
,.., --/-'N""---1 l-E:I/:-: , 

J; 

liB> 
C~J/./ 

1-rC\..:.·t.~ 

e 

Bus our@ .. 
-ro Dt:r1cc= 

~b \\.-> 
~ ~s 
S~o 

.1$i &NB-BUS-IN 

~ ~ Sfl·J..t>-8U.F~ .. /6 J_OC c_,_ ___ ·v--le.-:A- ~1 c .. 1-1,c;/, 
. V '/;. Cc*:.'T.4/, -r·· -

/.::i\ OA/. · ·--c-1 .i-:-(~/c:.: LJ c:l:I ~ /-:) , _.. c---<-- . APR (1-3 J;:A . T ;,, OU· ~\·: 

,:Q ,('_ __ ,. 
OU ~ ., . '!.'.>;._~ ,,_I, J, ,,....,, _____ --

MUK 

@) SU8CHN IN B1r.s MG(X 

@) OP£,q,ATION STArvs 81rS 

S~-ENB-STA 

CHANNEL BUSES 

/3/JSIN-MIJX . ... 
._ _ _. €"t:A?1/TH/lVLJJ (l5TAdCIL) 

THP.~):/ 1 __, 

cu;_j 
Sfi-CB+-TAG-.1>STA 



/Vlc]Ll()K/ 

BL.IS 

• 0 0 

t , Y- ; Tc~ 1 ) I !cf I F:::AT-/ 
~---... .. c-

.. ;. ''-.!. -··_,,/:.· 

MR8(1 .. 1~?~1 l·.:-~·-I /' ·- .J -----
I .,_ ~I CLKED ~ LOC. I /v1/ ( 

~ MR83o RR£G <[!;!) 
'--M PIRE""C/ 

! .:: ) 

LD-MB· 
Fk'cY--1 /vfE/ / J...t>-MIUJ 

'.) '-'a'"""' .... I ... -1@ 

16 LOC. 

I 3G ~l'l~-N I _JI 

i1fl c...: C.~7T/-i 

· )"' ~ 15' /':,..t::~ 
f·if·· ),11 .. I /'<:°::• '/:S 

WE 

to 
SCA¢,; I WR.T-REG 
Cl{:?..1:3 

g X-BUS 70 DEYA::.:-:::-

(CR.5'; 6/f) 

.fWAP I 36 I 
/ / ) .. './ l - ").• 

MEMORY PATA BttSES 



~ ;a'! 
'::)..------
'- fJ X3 

(:) Ji (}7 
~------
~ I X3 

~ 
~ /(]7 s------
- ~X3 

' -
<\::) ~01 
~ ------
~ /J X'3 

0 'N -l 
~ .tJa7 
~------
~ I X'3 

~. I 07 
~------
)-.> P XJ 

1J 
\ ;J C/7 -3-----
~ ~.X2 n 

v u 
~ ~ 

-{ 
-1 

~ )9. - -... 
~ \J v ~ 0 u u ~ Cl) CJ) v, < 

h " ~ 
~ ~ ~ 

\...> 

k 
.............. ~ 
~ ~ 
V) 
- I 



lo·,· 
\ '' 

I 
\_ 

•• '---0 

· ... 

GLOSSARY 

_ The n urn be rs re f e r to t he d raw i n g sheet s • 

ACKN 12 
ADOR13-35 3 

ADR.CR4 9 
ADR.CRS 9 
AOR-CRY-CMPL 4 
ADR-CRY-ENB 4 
AD R-H L T-sw iS 
ADR-IGN-SW /S 
ADRIN13-35 4 

. ADR-SEL 9 
ADRSEL0-1 4 
ASS-15 t~ 
AS=IAR 15" 
SADR25-31 4 
BRANCH I I 

BUF-BRANCH 10 

BUF-DUMMY IC 

GUF-HANG 
BUF-OP 
BUS-OUT<CBUS 
BUSY 
BUSY-SY 
BYTE-MODE 
CBUS0-7 
CBUS<B0-3 
CBUS<B4-S 
CBUS<DEV 
CLEN 
C LK C Bl) 
C LKC 81)­
C·LK( S2) 
C LK ( B2) -
CU~( 83) 
C LK ( 84) 
CLKO 
CU~Tl 
CLR-MB•LT 
CLR-MB-RT 
CLR-STA-SO 
C LR-STOP 
CLR-TAG-SO 
CON27-32 
CO NOB 

/0 
IC 

tC 

!'I 
!'-I 
! '-I 
ft-I 
I 'f 

I '-I 
I '-I 
Ii 
/'-I 
11.. 
/2 
g 

9 
10 
10 

5 
9 
9 
9 

ft-/ 
9 

l:J 
/$'. 

CONT( NO), (NC) IS' 

memory bus mu 1 ti ril ex or ( MXl 0) ac knov1l edce 
latches hold A reg outputs stable while 
they ar~ bein~ written 
XANC microinstru~tion with bit 4 true 
XANC microinstruction with bit 5 true 
AOR carry conple~ent (for decrementin~) 
ADR carry enable 
address halt switch 
address ignora switch 
multiplexed input to the A registers 
-CRO.CRl, XANC instruction 
select source for ADRIN bus 
address select switches 
IAR matches console address switches 
switches control base address 
when true, low order bit of IAR is com­
plemented 
buffer reference branch because data 
transfer finished 
an atter.ipt to take a FIFO cycle sor.ehow 
inhibited 
microcode hang until FIFO IS AVAILABLE 

·FIFO reference, source or destination 
destination is SUS OUT register 

BYTE MODE, selected by SCA number 
and iJ main ·s-b it data path 

source field is OOxx 
source field is OOlx 
source field is lOxx 
c 1 ock enable 

Clock gated with CLEN 

. clear MB Cleft) 
clear MB (ri!':ht) 
clear operntion status bits, subchannel 0 
clears STOP-RQ 
clear subchannel tags, subchannel 0 
10 BUS bits saved froM last CONO 
cons~le condition flip-floo 
continue switch 
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CONT 
CR0-15 
CRD0-15 
CROBAR 
CRY16 
CRY20 
CRY24 
CRY28 
CRY32 
DECR 
DEV-DONE 

DEV-DONE-SY 
DEV-MATCH 

11.f 
(i} 53 

s·3 
IA. 

(/ 

4 
4 
4 
-4 
4 
4 
10 

10 

continue after clock stop 
register where. microinstructipns ar~ decoded 

and 12 €, 3-state bus that is the input to CR 
from ~ewer supply sequencer 
carry out of incrementor bit 16 

II It II II 2Q 
" " II " 2 4 
" " It 

II 2 8 
fl It II II 32 

controls incrc~entor to decrement 
"DEV-DOiJE" signal gated from the appro­
priate subchannel 

same device address in block multinlexor 
mode 

DA I G 16-35 
DI AG-ON-BUS 

5 and 5 20-bit dingnostic bus 
1 :J set one c 1 oc k after Ro-DI AG; ~ates I 0 BUS 

drivers 
0 I AG-SE L-A., B 
D I AG - SE L 1-2 
DST-BUF-OP 
DST=7 

EXT-FN 
EXT-SENSE 
FIX-WC 

IS­

IS 

9 
9 

~. 
6 

(C 

FLG-WRT-RQ /.'3 . 
HIO 13 
H 11 i 1.. 
H 12 12 
HOLD-AD OR Ii 
I AR5-15 (7) S-) 
IAR7-14 ~ 
I A RB 6- 15 ( /) .r.J 
IGN-SPLIT-BYTE tD 

INCR13-35 
jC 

/'?; 
/] 

4 
I NCR-WC 
INTR 
IOB<STAT 
IOBUS26-35 
IO-DAT16-35 
10-FLG-WRT 
JAM-CR 

J./t 

LC-SW-CC"lND 
LC-SW-MEM 
LD-ADR 
LD-ADRA-E 
LD-ADR-OP 
LO-CR 
LD-IAR12-l5 

6 
t3. 

11 
~ 

/) ,, 
9 

4 
9 

II 
I/ 

controls gating to DIAG bus 
controls gating to DIAG bus 
destination is subchannel FIFO 
Destination ff~rd = 7, referririg to sub­
channel FIFO with byte halves swapped 
-CRO. -CRl. -CR2. -CR3 
response fron external mystery device 
sicnal used to incrcMent WC if final word 
, i s not comp 1 et e 1 y f i 11 e d 
reMenbers CONO to set or reset flag 
+ 3 v o 1 ts to f'l an e 1 O 
+3 volts to panel l 
+3 volts to panel 2 
enable to A reg holding latch 
Instruction Address Register, 4xl0 RAM 
IAR inverters 
valua of IAR for this instruction 
attenpt to r.iove split by.te in byte mode is 
treated as a no-op 
five 4-bit partial sums of A+l 
automatic increment of word count 
PDP-10 interruot--channel or ne~ory error 
~ates 10 BUS drivers 
from 10 BUS receivers 
to 10 BUS drivers for CONI or DATAI 
flar, set or reset due to CONO--clocked ff 
CR is to be loadao fro~ s~ecial source 
1 ight control switch 

II fl ti 

si~nal used to load an A register 
controlled by LD-ADDR and prP.cecding carries 
destination is an A register 

G-2 



0. 

• lJ 

LD-1 ARG-7 
LD-IARS-11 
LD-L.R 
LO-MA 
LD-MB-LT 
LD-MB-RT 
LD-MRB 
LO-STA-SO 
LD-TAG-S 0 
LlTlG-35 
LITE-SEL0-2 
LOC 

II 
Ii 
1r 
12.. 
11. 
I A. 
12. 
~ 

3 
6 

15' 

MA14-35 
MADR<MA 
MB0-19 
MB20-35 
MBD32-35 

MB<MBUS-LT 
MB<HBUS-RT 
MBP 
MB-PAR-A 
"B-PAR-il 
MB-PAR-C 
MB-PAR-EV 
MBUS<MB-LT 

f 2:. 

rz 
U. 
I 

I 

MBUS<MB-RT /~ 

7 

3 

l 
2 
2 

l 
l 
l 

MC-AOR-ACK i~ 
MC-ADR-ACK-IN 1~ 
MC-ADRA 12 
MC-BUS-DONE I~ 
MC-BUSY 1~ 

MC-CONT IN 12 

MC-DONE-SYNC 12. 
MC-ENB /A 
MC-ERROR I~ 
MC-FINISH 11 
"'C-MXN 12.. 
MC-PAR-ERR IA 
MC-REQ-CYC 12. 
MC-SET-DONE 1z . 
MC-WRRQ 3 
MC-WRT-OONE t:Z. 

MC-ZAP 12 
MEM-GO /Z 
MEM-GO-A /~ 

load the 1 ights register 
load MA from A rec--memory cycle 
load MB Cleft) from R reg--memory cycle 
(right) 
MB to MRS at end of me~ory cycle 
load operation status bits, subchannel 0 
load subchannel tags, subchannel 0 
20 1 ight drivers 
display selection switches 
D.C. voltage from pow~r sequencer to be con­
nected to PWR ON to bring power up 
r;iernory address register 
gate address to menory 
memory buffer re~ister 
memory buffer register 
data to be stored in botto~ half-byte of 
\~1ord 

catch fetch ·data 
(right) 
parity bit for MB 
parity on MB0-11 
parity on MB12-23 
parity on MB24-35 
MB (including MBP) has even parity 
strobe pulse to level shifters# memory data 
1 e ft ha 1 f 
strobe pulse to level shifters, memory data 
right half, and control signals 
Address Acknowledce fr6m cable receiver 
latch re~embcrs ADR-ACK 
ADR-ACK to this unit 
done \-.Ji th memory bus 
memory interface busy--subsequent references 
'"' i 11 hang 
catches PDP-10 acknowledgeMent of SA-lOA 
r.ieMory error 
follows MC-BUS-DONE, clocked 
MXlO says this is our memory cycle 
memory error: parity or NX-MEM 
signal which resets MC-BUSY 
non-existent meMnry error 
bad parity on a fetch 
neriory cycle r·equcst 
sets MC-BUS-DONE on write or NX-MEM 
marks memory eye 1 e as a \·1ri te 
write done·-forms trailing edge of pulses 
to memory 
abort meMory cycle 
l>cP. in memory eye 1 e 

· me mo r y c y c 1 e v c ry 1 i ke 1 y 
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ME~-GO-HANG 
MHZlO totv,Ht 
MHZ 5 !>/J..Hl 
MPX-C LR 
MRB0-19 
MRB20-35 
MRB-HANG 
MTR-OUT 

MU0-1 

IA 
l '1 
/I.{ 

I 1.. 
1 
2 

fl 
T3 

3 

MUO ( 61) J 
>4Ul(Bl) 3 
1"'fWATCH 3 
NXMS 1:.. 

NXT-SCA0-1 
OPR-GROUP 
PANIC 
Pll-7 
?IA0-2 

POR 
PWRON 
RCBA0-2 

RCBE 
RD-DI AG 
READ-OK 
READ-OK-SY 
READS-DONE 
REG 0-19 
REG20-35 
REG36-3g 
REG<CBUS 
REG<MRB 
REM 

/3 

13 

9 
13 
10 

10 
JO 

1 
2 
2 
9 
9 

IA 

han~ because me~ory interface busy 
=lOMhz 
=5Mhz 
abort sJ~nal to MXlO multiple~or 
memory read buffer RAMs 
memory read buffer RAMs 
hang due to fetch not yet compleye 
metering out signal to device controllers. 
True if a COtJ I C to any device) has occur­
red in last 24 msec. 
remenber which channel started current 
r:iemory eye 1 e 

marks rnemory cycle for console display 
memory busy for 200 usec = non-existent 
memory 
govern which channel will execute next 
-C RO. -CRl 
subchannel has received DISCONNECT 
interrupt 1 ines to PDP-10 
IO-BUS33-35 froM last CONO: interrupt 
channel 
PO\'ler on reset frori power supply sequencer 
signal to power sequencer for turn-on 
address 1 Ines for those multiolexors 
which gate REG bits to the ri~ht half 
of CBUS 
REG CBUS enable to nultiolexors. 
clock-synchronous OATAI 
word count not yet reached on this channel 

word count not yet reached 
outputs of R reg RAMs 
outputs of R reg RAMs 
outputs of TDS RAMs 
everything but a 36-bit wide source 
source field is 1101 
signal to power sequencer for remote 
turn-on 

REQN 
RESET 
ROMEH 

12.. - rr-.e '1'10 ry bus r.iu 1 t in 1 e xo r (l.~X 1 O) re ct ue st 
13' 

g enahle line for hi~h-addressed half of 
. PROM array 

:ROMEL ~ enable line for low-addressed half of 

~ST 13 
RSTA 13 
~ST-SYNC 13 
SO-ADR-OUT ~o 
S0-80R <CBUS ZI 
so~ 8UF-CYC-REQ 2./ 

PROM array 
POR. + 10-RESET 
condition for ccnplete SA-lOA reset 
ioverns reset of RESET 
AD.DnESS OUT 
transfer CBUS to &U5 OUT register 
flip-flop set by SERVICE nz or DATA IN 
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SO-BUF-EMP 2.1 

0 
SO-~UF-ENB 2.0 
SO-uUF-HLT ~I 

I SO-oUFR0-7 19 
"- - . SO-BUFW0-7 19 

SO-BUS-IN Ii 
SO-BUS-IN-PERR~ 
S 0- oUS I N-MUX if/~ 

so-nus-our ~o 

SO-BUSY /J 
SO-oY TEf·1 2.1 
SO-CB-DEV+BUF a1 
SO-CB-TAG+STA ~I 
SC-Cl3US<DEV 21 
S 0-C LK ~I 

SO-C LKA ~I 
so-crm-our 2..0 
SO-CTf\L-ERR :2.1 
S C - J EV- l3 U F -AV L ~/ 
SO-DEV-BUF-CYC 2.1 
SO-DEV-DONE 2.J' 

SO-DEV-LST 2..1 

SO-DSC-IN IS' 

() SO-DSl-ACK :,1,./ 
SO-OTA-IN 19 

SO-DTA-OUT ~o 

SO-OTA-OUT-A :{/ . 

SO-ENS-6US-IU A.I 
SO-ENB-STA ZJ 
SO-HLO-OUT 2..0 
SO- ltJT-EN JS 
SO- I tlT-STA0-1 21 
SO-OPL-OUT ~o 

SO-PANIC :2..I 

SO-PAR-EV 19 
S 0- PR OG - I NT ')./ 

SO-PTRS-EQ 19 

SC-SCB<CBUS 'Z. / 
SO-SE L :1../ 

SO-SEL-ERR 2.1 
SQ-SE l-OUT zo 
$0-SRV-IN I Y 
SO- :.iRV-OUT . 2..0 

• I· · .. 
SO-SRV-OUT-A 11 

~/ •. 

subchanne 1 FIFO ts empty . 
buffer enabled, a subchannel tag 
buffer halt--device done or no more data 
subchannel buffer outputs 
subchannel buffer inputs 
eight bits plus parity from control unit 
bad parity from control unit 
eight-bit bus in subchannel onto which 
may be gated tags or status 
cieht bits Plus parity to contr.ol unit 
subchannel 0 BUSY (or GO) flag 
BYTE MODE--subchannel status bit 
gate device or buffer to CBUS 
gate tags or status to CBUS 
gate device BUS IN TO CBUS 

COMMAND OUT 
subchannel status bit 
FIFO available to device 
device buffer cycle 
branch condition fro~ subchannel: Sta­
tus in or not Operational in 
the last buffer cycle was taken for the 
device end 
DISCONNECT IN from control unit 
true for one clock after SO~DEV-BUF-CYC 
DATA IN froM control unit (High-Speed 
Transfer Feature) 
DATA OUT to control unit (response to 
DATA IN) 

enable BUS IN through receivers 
enable status bits throuzh multiplexor 
HOLD OUT 
subchannel 0 interrupt enable flag 
subchannel status bits 
OPERATIONAL OUT 
control unit is bewildered--causes Jump to 
microcode o a·o 4 
even parity on data byte 
subch~nnel status bit 
the F I F O i s e i the r f u 1 1 o r . empty i f the 
pointers are eQual 
gate CBUS to buffer 
SCA re&ister pointinz to channel O 
subchannel status bit 
SELECT OUT · 
SERVICE I~ from control unit 
SERVICE OUT to control unit--response to 
SERVICE IN 
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SO-STA-FLG 1'3, 
SO-STA-IN 19 
SO-STA-RQ IJ 
SO-SUP-OUT ~o 
SO-SW -IS-. 
SO-uC-6UF-AVL :Z/ 
S 0- UC - B U F-C Y C ~I 
SO-U C-~·1-BUF-CYC 11 
S 0-\JRT J..D 

***Preceeding 
***r,eneral i ze 

SAO-CONO-CLR '' 
SAO-DATAO-CLR i3 
SAO-SEL i3 
SCAO, 1 (?) S'J 
SCAO( 81) C7)53 
£C CO- 2 C1) 5J 
SCH-RST 13 
SCH-RST-C LR 11 
SCH-RST-RQ /1 
SCOPE-SYNC IS 
.SC-SE L-SW /O 
SE L-R3 
SRC-BUF-OP 9 
SRC-SUF-OPl 9 

subchannel 0 status flac 
STATUS IN 
subchannel 0 status request flag 
SUPRESS OUT • 
channel select switch 
FIFO available to microcode 
microcode buffer cycle 
microcode write buffer cycle 
\'/RITE (data to device), a subchannel tag 

si~nals arc specific to subchannel a. To 
to subchannel n, ~dd 2n to page number. 

first pulse of a CONO 
first pulse of a DATAO 
PDP-10 selects SA-10 on 1/0 bus 
subchannel active 

r:1aj or eye 1 e coun tc r 
subchanne reset, clocked 
jams a GOTO into CR 
remembers subchannct reset CONO 

NXT 1 ines match a switch-selected channel 
CR2. CR3 
source field is 1110 (FIFO) 
source field ·is 1111 (FIFO with byte 
ha 1 v e s s \·1a ppe d) 

)STA-FLG 10 
STA-FLG-SY 10 
STA-RQ 10 
STA-RQ-SY 10 
STATUS-INT /3 
STOP-RQ J~ 
SW-CO NO IS" 
SW-STOP /) 
SWAP 9 

TIMER JI 
UC-BlJF-AVL 10 
UC-BUF-CYC JO 
UC-FLG-~JRT 9 
UC LK /'f 
\JC-OC 3 
WRT-FLGS-A 1:3 
WRT-FLGS-B 13 
WRT·REG-BOL-B4L 9 

WRT-REG-SOR-84R 9 

XBUS0-7 5 

PDP-10 interrupt from channel 
stop request from CONO 
console switch concii tions met 
clock stop for console switches 
byte halves of CBUS are t~ be swapped as 
they arc gated to XBUS 
12.2 uscc waveform 
subchannel FIFO available to microcode 
microcode buffer cycle 
-CRO.-CR1.-CR2.CR3 
ungateJ clock 
MSB of AODR used to signify WC negative 
write BUSY and STATUS REQUEST flap,s 
write STATUS and INTERRUPT ENABLE flans 
write pulses to R ~ecistcr destination 
bytes 0-4, left four bits 
write pulses to R rc~ister destination 
bytes 0-4, right four bits 
eight bit data path eciual either to CBUS, 
or to CBUS with right and left halves 
swapped 
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A short list of SA-10 commands: 

tA basic channel test for subchannel t 

tt,tB write or uPdate BAT blocks on subchannel t 
<will ask for more information> <UWP<tt>=-1> 

tt,tC check disk drives on subchannel t control unit tt <read onlw test> 
(default control unit device code = 300) 

tt,tD disk test for drives on subchannel t control unit tt 
<default control unit device code = 300) 
<UWP=O maintenance cwl onlw UWP=-1 all cwl> 
<writes on Packs> 

tE set right half of •switches• (if zero don't exit on error) 
l=suPPress error twPeout 
2=ring bell instead of error twPeout 
4=enter DDT on error 

(default> lO=stoP test, return to command scanr1er if error 

ttt,tt,tF format drive tt on subchannel t <UWP<tt> must be -1> 
ttt=mode for FMTM 

O=nor1T1al mode 
l=write RO 
2=write RO and HA 

if Pack was Previouslw an RP06 Pack use mode=2 

tt,t~sinsle cwlinder seek routine on drive tt, channel t 

H 

tI 

J 

tt,tK 

zero to set flag to run interference chan Prog during disk & taPe test 
<zero is normal case> 

select channel and units to be made available for testing, 
(option: tt,tJ - tt=unit, t=channel <null=O>> 

seek test for disk drives on subchannel t control unit it 
<doesn't write on Packs) 

tL set left half of "switches• (cause STATIC to loop on err t routine> 
<octal test number) 

tM memorw test using subchannPl 

tt,tN looP selecting device tt on subchannel t 

tP line Printer test for subchannel t 

Q report SA-10 crwstal freauencw 

tR Print internal resisters for subchannel t 

S static test. internal test of SA-10 Cold BEG> 

tt,tT auick taPe test for drive 't~(,~ on subchannel t 

tt,tU set "use whole Pack" state to tt for drive t <O=maint cwls onlw) 
<tt not specified means -1> 

tt,ttV verifw disk surfaces on drives on subchannel t 

IJ 

x 

tt,tY 

<UWP must be -1 for all drives to be tested) 
<writes on Packs> 

rePort controller confisuration 

e:-:it to EDDT 

fast reliabilitw test for disk drives on subchannel t control unit tt 
<wri~es on Packs> 

read and reset error counters for device tt on subchannel t 


