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PDP-11/70 SIMPLIFIED SYSTEM DIAGRAM
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Eﬂgﬂﬂaﬂ PDP 11-70, RH 70 Backplane
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SCHULUNGSZENTRUM LISTING OF RH70 LOGIC DIAGRAMS
MUNCHEN
Logic Print Functions
BCTA Register Selection
BCTB S8YN and Demand Logic
BCTC Unibus Interrupt Logic
BCTD Unibus Data Transceivers
AWRA Bus Address Reg (11:01)
AWRB Bus Address and Extension (21:12)
and Control Parity Out
AWRC BUSI MUX (BA and BAE Registers)
and Address Drivers
AWRD Word Count Register (07:00)
AWRE Word Count Register (15:08)
and WC OFLO
AWRF BUSI MUX (WC and Remote Registers) and MCPE
MDPA Memory Register Control
MDPB Even Word Memory Data Registers and Mixer
MDPC Odd Word Memory Data Registers
’ and Memory Parity Generator/Checkers
MDPD Data Registers Control
MDPE Write-Check Logic, Clock RE and Data Parity
MDPF Data Buffer Registers
MDPH IMX and Data Drivers
MDPJ Data Path Block Diagram
CSTA CS1, CS2, and CS3 Control and Status, Function Select
CSTB Errors, [E, Intr. Req. and Massbus Control
CSTC PE, NEM, and Memory Cycle Control
CSTD BUSI MUX (CS1 and CS2 Registers) and Clear Logic
CSTE BUSI MUX (DB and CS3 Register) and START Logic
MBSA Massbus Transceiver (Massbus Cable A)
MBSB Massbus Transceiver (Massbus Cable B)
MBSC Massbus Transceiver (Massbus Cable C)
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WRITE COMMAND DATA PATH
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RH70 DATA BUFFER(DB)

' OBUF
N 3 <PA {5.00>
| 1o WY
{j b § MDPF
§ At PARITY
I NG GENERATOR
N4 N MDPE e
~ D
' i;\j\«..‘v}!) <15:00>
l ? MDPF
~ 0 RF
l } %} (\’z \ <15:00>
QM - MDPF
o v Vash RE
). >
l 3 N il D \)\%M N <15:00>
N Y [ i N
A Ry

CHECKER

MDPB

MXR
SEL g
o G
I MDPD W AN
| CamRD
A
l RD ’%:,:3;‘ \g RC
00> Yo X :

i <15:00 ,ffgéﬁ%’” i@ _ <{5:00> MDPD

mopc 7 AR AV
| PARITY P2 A PARITY

CHECKER -~ oz >
s
l MDPC
I RB 're? RA Qo gat\
<PAHB,PALB,15.:00> ENA <PAHB,PALB,15:00 > {;gc;"
' Q% cwd MDPC MDPD , MDPB
= U N2 LN\l
cle C s ‘\f: >

I Clbe “{“%\\\ AMX

MEM, D <3116>8 MEMBYTE
<3.2> PAR (ODDDATA WORD)

K — [0

MEM D <i5/00> & MEM BYTE
<{.0> PAR (EVEN DATA WORD)

5+ 0

MEMORY
C:,m@?&m T j € "@ Y

R ——
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l
i
l
E
|
|
|
i
l A {[? MU
I
|
|
l
|
|
I
!
|
|

MDPH
OBUF
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MDPF
PARITY
CHECKER ]
I oo .
e g 5 i oTe 2 N FVEM A“’;};\}gz
<PA 16 17,15:00> // - S <
T MDPF oo g T We “QIQ“’
~ ! ooPb
RF 7 I
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RE K oD ADDL. i
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WORD MDPC WORD
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MEM D<34116> &
MEM BYTE<3.2>
PAR (ODD DATA
WORD)

MEM D<i5.00> &

MEM BYTE<{.0>

PAR (EVEN DATA
WORD)

MEMORY

SYNC D<I7:00>
& SYNC PA
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MODULE TYPE IDENTIFIER 5V POWER SUPPLY _SHV
FUNGT |ONAL NAME A1A03 (331-333)
£12 V AND 220 V .
\ A1A02 (321-322) Sk
v
SKEW S IMULATE ~ \x1‘ 42 V PWR SUPPLY & EMERGENCY RETRACT
A1A01 (191-201) ABX | A1AO1 (311-312) -S4V
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T i
LOCATION CODE CROSS REFERENGE CK SERVO PREAME )
NUMBERS 05 (291-2927 4o
POWER AMPLIF |ER . { e,
| A3A04 (281-282) A ,
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(AR L s ady -
pi
TRANSMITTERS v WRITE CLOCK 806 Kz
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RECE | VERS vy FTU/HEAD AL1GNMENT CARD SLOT = =5
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f— ~ FRY 2
OINIcHS! © A2403 (031-035 fsfir £ E
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NOTE:
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IDENTIFYING ELEMENT LOCATIONS ON A LOGIC MODULE
AND LOGIC VOLTAGE LEVELS

o

ﬂ! ELEMENT FUNCTION

IDENTIFIER
ELEMENT
5 ]COMPTR - IDENTIFIER
= I4OH 139
¢ pa_ |
0] czc AN
____] ™ LocaTion
CODE
———tG
LOCAHON
DEE .
3 4
—\/
A
8
L N &
e "‘a‘)“ TTTT T Wiy 'G
c S ul
.
» D (1) S
— -— - O
D i ’
i
£ : :
L~
Logical Nominal Typical
State Voltage Range
TTL "1" +3 Vv +2.5 V to +4.0 v * % \I
TTL "o" v 0 v +0,9 Vv
L 0 to : 600 [y
ECL "1" -0.9 v -0.61 V to ~0,97 Vv () ‘)
ECL "0" ~-1.8 Vv ~1.52 V to ~2.38 V (V\ o
* Measuring a TTL open collector \*ikjuxxjﬂ ; -
voltage may result in a reading \Afos/ ;
that is close to the actual ) 4 ‘
power supply veltage.
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LOGIC SYMBOLOGY

SCHULUNGSZENTRUM
MUNCHEN
INDICATORS MODIFIERS
MODIFIER FUNGTION G
i ey M
PIN NUMBERS “”‘“::::5; | e TR
COMPTR w/
Q | - m_‘
A
DOW-AETIVE /9 BO4 A
iNDICATOR RN [
NO INDICATOR MEANS LOCATION DENOTES SECTION IN I,
A HIGH- ACTIVE CODE MULTIPLE - SECTION
SIGNAL (BINARY) ELEMENTS

SIGN (ANALOG) /

INDICATORS
6
7 ANALOG INDICATORS
/ {USED ONLY TO AVOID CONFUSION
WITH BINARY SIGNALS)
,, /
M GATE

9
926 mﬂﬂx
0 piac

vy INDICATORS
MODIFIER e
+, -
WIN /
%@— ean s,»‘x’%“’”
A “k v = ;iff"
e;ﬁﬁQm o e .
&, ,,#mﬁi“}"" 1:,\‘&‘ 3
Nt - %-
T

An enable signal. A viable out-
put from the microcircuit depends
upon the presence (ac ive state)
of the G modifier Hence, G is
often referred to as a dependenc
modifier.

A differential input, or a dif-
ferential output, respectively.
The microcircuit derives the dif-
ferential by comparing the input
¢lgnais appearing at the two pins
panned by the bracket, or by
applying the generated defﬁlun"
tial signal to the two bracket
output pins.

The heavy vertical bar i
mnemonic device to aid in dis-
tinguishing line drivers and
receivers from other microcircuits
using the same distinctive-shape
(amplifier) symbol. The bar al-
ways appears within the symbol (as
do all modifiers). It is near the
input (left) side of the symbol
for receivers and near the output
side (right) for drivers.

Non-standard logic level: The
slash on an input or output line
identifies a binary 1@\ el that
differs from that cons ‘ed stan-
dard, (Refer to stands levels
for TTL, ECL, CMOS as given in
section 1.)

Analog sign indicators: The plus
sign indicates the wurmaJ (non=-
lﬂV@Fthg) analog input or OULpUt
the minus sign Jaentiflc the in-
verting input or output. Analog

= most frequently appear in
When they do not, only the

: is identified;
indicator, then,

a non-inverting input or

The inverted "y"

1 ) on a signal line
is uqeﬂ only if confusion between
analog and digita i

otherwise aris
for example,
I + and -
themselves
analog.

Binary
symbol
analog
It is
other

This
s binarx
(invut or ou
y if confusi

Open-collector output: If the
open- lector output
continued on another dia
the diamond may be repea
to the left of the
dication. This
minder that the pn<1 ur
ts shown elsewherg.
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DISC PACK

DRIVE FUNCTIONAL BLOCK DIAGRAM

CONTROLLER

///’—__«\\
/ /D\\ STORAGE
A | <— CANNISTER
(\\\J//)
.
\\\\\\\\\‘\mw__ﬂ,/» |

/ //(/F‘ \
/ \ //@\/ \ «—— DISK PACK

BOTTOM

_DUST
< COVER

/0
LINES ;
N

Disk Pack
DATA RECORDED
POWER IN CONCENTRIC TRACKS
SYSTEM \\\
ONTT <f52253___“‘\\\‘\\\\
SELECTION —”_‘\\\>
HEAD =
SELECTION HEADS
! LOGIC
N
T READ/WRITE ' N
£ LOGIC (L =
R Sy
F R
A C £
C SEEK POSITIONINGJ ]
£ LOGIC DEVICE \_| & —————
TRACK T
ORIENTATION
LOGIC
ERROR
DETECTION
LOGIC
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SECTOR FORMAT
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4, . A f
o Ple ¢ Lule g P
E o \T}w“u‘yﬁ X‘W‘iw W f”}@m" C}‘Lj"g\
oo oo \ ¥ P N o e
-t i S a A
“ AR
224 BITS 8BITS
ALL ZEROS SYNC
\ 29 BYTES | WORD1  WORD 2  WORD3
\\ | 16 BITS 18 BITS 16 BITS
I A
\\ j CYLINDER s?ﬁi,(’ CRC
\ I ADDRESS | ,noics | WORD
\ | /I 6 BYTES Ve
\ f é / ¢ - i
: N y £
\ I k\) 126 BITS 8 BITS
\ ! ALL ZEROS SYNC
\
\\ 18 BYTES P
-
\ -
—
\ —
\
\
(s A 32 BIT
SECTOR HEADER | oGl (VY™ DATA He ik ) DATA
cap | MEAPER L “gap | Y 286WORDS | wapde  ECC GAP
7 14\
[
’ /
/ ‘
/ /1
/ /
/ )
/ / /
/ /
/ / ) 16 BITS
/
/ / / ALLZEROS | UNDEFINED
/ / /
/ / / 3
/ / /
Pl ; 32 BITS
wlwl 256 WORDS | W ECC
1]2] 256  woRp
| %
18 BITS/WORD = 4608 BITS __ A\
16 BITS/WORD = 4096 BITS LA NI
® ¥
N i L o LD AL AT *ﬁ{iﬁl
fs{\} w/m ) %{‘?}wwp"v,‘; W ¥ AT \ ’
. . < e
- Lo po ok ™o B VA
O aed. o VRN - !
A ’ ‘J\)\% }

{ "
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POSITIVE AND NEGATIVE DIBIT PATTERN

DIBIT PATTERN

SIGNAL FROM

i - A s
z,ﬂi & ff«c’ /L£ WW“":f:‘:be W DN W ;L»Ls-jf%‘«
\e'\g ,2: -1 i 2{32&@""{}“‘&'} w‘*{k & 2 s
§
{
POSITIVE
DISK MOVEMENT
N!N sls N}xN SE GRELATIVE TO HEAD
{ v

: b -k émW&
/\ — /\

SERVO HEAD

\V4 \4

NEGATIVE
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Start Up/ Head Load Flow Part 1

DEPRESS 4

SW START (252)

252

PACK
COVER YES
OPEN

252

START b M\ o 5V

NO

ENERGIZE

START
T0
MBA
RD 1

START

REALY
103

LOCAL

SEQ

YES
PROGRESS
€512

PICK IN
HOLD
PR e e p——

SEQ PICK
SEQHOLD

€512

RELEASE BRAKE
START TO RUN
WINDING
9 SEC START PULSE

START WINDING
103
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Q5,C4CES

ENERGIZE

PACK COVER

SOLENOID ON+ OFF

102 AT1HZ 44
WA+ 5V
READY (252)
Q10-0FF
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104 103 |
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LOADED
194

- = — - UPON DEPRESSION OF
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IS TEMPORALITY HALTED

NO UNTIL HEADS LOADED
SW. IS OPEN._ o * o
SET ’? f@tw*’“ (ni““"’(‘aw {ﬁq ;j;%&;*‘h’(: Ey{n
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RESET
HEAD LOAD
LATCH
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PULSE
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SERVO
READY
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FAULT
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|
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RTZ LATCH
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HEAD LOAD SEEK TIMING
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20D+ s j
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S
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OUTPUT FROM
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RETURN TO ZERO SEEK TIMING SCHULUNGSZENTRUM
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RTZ COMMAND
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VELOCITY —7 ! \(
FWD-= === === === == ==\
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YL

REV EOT ENABLE r
7
FWD EOT ENABLE /
REVERSE EOT FF .
J
REVERSE EOT PULSE s
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RTZ START FWD/NO P
SR TRK UNLD FF
LOAD LATCH s
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OUTPUT FROM w
FINE GATE

cvLooo CYL 000
[102) —
ON CYLINDER { f — =175 ms
: x |
) !%%%),/ i:’um
NOTES: dwe
N Ly
(® CLEARING RTZ AND SETTING LOAD LATCH CAUSES CARRIAGE TO .5 o™ "¢

REVERSE DIRECTION AND MOVE FWD,
CYLINDER PULSES RESET VELOCITY INTEGRATOR.

REV EOT FF CLEARED WHEN NEGATIVE-EVEN DIBITS ARE DETECTED g
AS HEADS APPROACH 000,

FINE LATCH IS JAMMED (BOTH INPUTS HIGH) THUS DISABLING BOTH
COARSE AND FINE GATES AS LLONG AS EITHER LOAD OR RTZ LATCH
IS SET.
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CONTROLLER DRIVE
- POWER SEQUENCE PICK 29
- POWER SEQUENCE HOLD 5o
£ TAG 1 31| T
- TAG 1 ) X
+ TAG 2 32 Al g
- TAG 2 ) v .
+ TAG 33 “\:; "2:3 nRAS o i
- TAG 3 X Canansim bl
+ BIT O 3;
- BIT O .
+ BIT 1 3
- BIT 1 5
+ BIT 2 16
- BIT 2 .
+ BT 3 ;
- BIT 3 ;
+ BIT 4 28
- BIT 4 s
+ BIT S 39
- BIT S .
+ BIT 6 10
- BIT 6 10
+ BIT 7 0
- BIT 7 u
+ BIT 8 2
- BIT 8 2
+ BIT 9 3
- BIT 9 . .
+ PLUG VALID e e DL
- PLUG VALID zi ue T SEECT YE
+ SELECT ADDRESS 1 o3
- SELECT ADDRESS 1 i
« SELECT ADDRESS 2 “a
. SELECT ADDRESS 2 -
+ SELECT ADDRESS 4 oo
- SELECT ADDRESS 4 06
+ SECTOR COUNT 1 o
- SECTOR COUNT 1 27
+ SECTOR COUNT 2 ”
SECTOR COUNT 2 e

¢ SECTOR COUNT 4 0
- SECTOR COUNT 4 20
+ SECTOR COUNT 8 o
- SECTOR COUNT 8 -
+ SECTOR COUNT 16 60
- SECTOR COUNT 16 19
+ INDEX 18

- INDEX s

_+ SECTOR 55
- SECTOR ’
+ FAULT 45
- FAULT 15
+ SEEK_ERROR " 3
- SEEK ERROR 16
+ ON _CYLINDER 0
- ON CYLINDER 17
+ UNIT RCADY 0
- UNIT READY 19
+ WRITE PROTECTED o5
- WRITE PROTECTED 28

A CABLE
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I/0 CABLES (SHEET 2 OF 2)

CONTROLLER

GROUND

- SERVO CLOCK

+ SERVO CLOCK

GROUND

- READ DATA

+ READ DATA

GROUND

- READ CLOCK

+ READ CLOCK

GROUND

- WRITE CLOCH

+ WRITE CLOCK

GROUND

- WRITE DATA

+ WRITE DATA

GROUND

- SECTOR 30+32

+ SECTOR 30+32

- STAKRT ENABLE

+ START ENABLE

GROUND

SPARE

SPARE

GROUND

+ INITIALIZE

- INITIALIZE

B CABLE
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14

1
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16

10
23
11
12
[

25
13
16
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Comparison of Various Recording Methods
and Equipment
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Sector Format (16 Bit Mode) Diagram
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PROM OUTPUTS

,.{,\ . / 5 o
e U»J . /z/f E ux A D *"mwm
Lo <L - / 9 A= N o As
Lk b
b i P b
WRITE HEADER AND DATA L. ek ok
s y

WORD COUNT

000~+131
001
001-+419
014

129
130
139

161-%415
416
417 -»418
419

WRITE DATA

WORD COUNT

000—>131

1612415
416
417 » 418

FUNCTION

P EN CRC /ECC

PRE CLEAR CRC / ECC

P WRITE GATE

P ENSYNC, P ENLOAD SR To
P DATA EN SCLK, BRANCH (128)
P EN LOAD SR, P DATA EN SCLK
P HEADER AREA

P EN LOAD SR, P HEADER AREA
P EN CRC OUT, BR RD TO WRT
P EN SYNC, P EN LOAD SR To
P DATA EN SCLK, BRANCH (161)
P DATA ENSCLK, PEN LOAD SR

P EN LOAD SR

P EN ECC OUT f L
~ N4 2 - 0 e ¥, oot

PENEBL  Fud of Mok i 7{“” i

P \ x Y ‘,»,;};/&;
b le ocCer (elbor wf
b ¥ (rg
LA, Cfml K ;}p"‘;ﬁ ;Kw.}j‘”“

FUNCTION

P EN CRC /ECC

PRE CLEAR CRC / ECC

P READ GATE To

P LFS, BRANCH (128)

P HEADER AREA (FMT + CYL COMPARE)
P HEADER AREA (TRACK + SECTOR COMPARE
P EN CRC OUT, BR RD TO WRT

P WRITE GATE

PENSYNC, PENLOAD SR

P DATA EN SCLK, BRANCH (161)

P DATA EN SCLK, P ENLOAD SR

PEN LOAD SR

P EN ECC OUT

P EN EBL
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BIT CLK, WORD CLK, SCIK Gen.
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Write Data Blockdiagramm
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MUNCHEN

Write Data Blockdiagramm Dri:
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H o Rl e
| SCHULUNGSZENTRUM WRITE COMPENSATION TIMING
MUNCHEN
®
=) I MFM DATA
P NRZ | !
| W :
WRT GATE rEZ 1 DELAY AM ENABLE
"""" I converTer! peliiwd / . AM ENABLE
@HQGH FREQ C;.} | | { 6 ns iO ns l 12 ns j
{19.34 MHz) L / |
i
/ e | LATE
‘ 111000 _pF— ® — _"@; |
(3) WRT DATA : bixon j ] ©
(NRZ) PATTERN | S EARLY L |7 COMPENSATED )
AAAAAAAAAA —»f | PATTERN EAmLy _ N TO WRT
| DECODE |1 y50, FAREY ® 1@ f ( a (YRTDATA _ poiver
| o . > = LJ CIRCUITS
L———-d — NOMINAL f —
> 3 ]
7o
R TO TIMING ON Tl s 1Y)
N TIMING DIAGRAM. gl
(1}
s A i " A P .
Naﬁ%«vm@,«m W oduade, (Lng L OV ) g,}?ﬂ i
; P ’\> ’ - . L ‘i“ Lrj K4 iJ
$ ;’; W vear (5 S Un A OV e TS wa aAe.
7
%RZ to MFM Converter/Write Compensation Circuit
S v Kz
okiinfinlininininEnlininls inlipinipinininlinln
O g (N N O B N N I S T LS
i -, HIGH FREQ — ! Fm - ﬁ‘ : M
RNCE N MU AL AN
.3 MHZ) : '
7Y WRT DATA . p
() HaLt , oo ] oo [T ] o o o o f' 1
' ! ! '
7 Raw b 1fo§o§o|111|o§o‘1foiolo{
(4 i SR ! ) | | |
MFM DATA ¢ - - " S
! [ [
EpEEpEp RNy R a S nEe e Bn Ble Rnilinik
N EARLY — - ‘ . ;
® B [ L] 1 oL ] } Z L [ S
RS — —
I &) sarrern I l o | : ri ‘ L
T S B B ' o ! o E
() EAREL™™ i [ [ SR S T O O I |
A ; i ;
/3y LATE DATA N I j— o
(&) EnasLe P i 1 [ 1.
T T ¥ N 7 v T T §
Lo /| :
A oo f; i i
R ERE s s rs—ej
§ L B f',m% 1_»: L 'L N o N o N i
t =1 0 1 = i - [Toen B apen’ [ !
[el ] e el It Ljﬂ JolJel  Tel el [ i
ol o o jo ol [t ool [0o]c]ac]
i NOTE:
LOGIC FOR
2 TO MFM
j CONVERTER
% Increasing Frequency
oo 1 1 Fo 1 11
; (Il I Ao
———— Decreasing ————— —d

Frequency
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PROM OUTPUTS

READ HEADER AND DATA

WORD COUNT FUNCTION

000->131 PEN/CRC/ECC Y

001 P PRECLEAR CRC / ECC | WQ \"iw
004->129 PREAD GATE . ,,L?’“ w Q

011 P LFS, BRANCH (128) - ot
128 P HEADER AREA (FMT and CYL) Gen SCLK Y9 |
129 P HEADER AREA (TRACK and SECTOR) Gen SCLK

130 P EN CRC OUT, BR RD TO WRT

132417 PREAD GATE

136 P LFS, BRANCH (161)

161->416 | P DATA EN SCLK

416 LAST READ DATA

417418 P EN ECC OUT

419 P EN EBL

READ DATA

Same as READ HEADER AND DATA except there is no SCLK generated

at word counts 128 and 129. \r\e».&nz\/ NN gg LWvQM
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INTEGRATED BACKPLANE CONTROLS
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020020

SCHULUNGSZENTRUM LOGIC CHASSIS CONTROLS
MUNCHEN

Cable A A\
connector < §

Port A
w/”indicator

- 5_AP0zt Select
S L -
L Y@#* Switceh
cable B~
connector / ¢ Port B
/t// }ﬁa indicator
)
/ _
/ A N
Port A / d
ENABLE/DISABLE '
switches
Port B
ENABLE/DISABLE
switches




Eﬂgﬂﬂau BCO06S Massbus Cable Connection

4
§

SCHUL}.JNGSZENTRUM
MUNCHEN
TO INPUT PORT CABLE
OF NEXT DRIVE BCOBS-16 FT
MBA BACKPLANE CA P
hoie | f BLE CLAMPS
BCO6S-25 FT /
TO
CONTROLLER

N Hdoded

GND STUD

3FT GROUND TO
NEXT DRIVE CHASSIS

OF NEXT DRIVE

CABLE

BCO6S-286 FT

TO

CONTROLLER

TO INPUT PORT /

MBA BACKPLANE CABLE CLAMPS

CABLE
BCOBS-16 FT

25 FY
TEOUND
CABLE
TO
CONTHOLLER

GND STUD

NOTE:
iF THIS IS THE LAST DRIVE IN THE CHAIN,
INSTALLTERMINATORS ON PORT B QOUTPUT {J8)
AND PORT A QUTPUT (J2)

oL
°
[98)
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N\
DAISY CHAIN POWER SEQUENCE
SCHULPNGSZENTRUM
MUNCHEN
18T DRIVE 2ND DRIVE LAST DRIVE
SUBSYSTEM SUBSYSTEM SUBSYSTEM
MBA MBA MBA
BACKPLANE BACKPLANE BACKPLANE
UPTO EIGHT
DRIVES TOTAL >
P2 J8 48 P2 J8
P W J9 [ TN
P
JUMPER j/
PLUG

POWER SEQUENCE CABLE

5.4

JL
v
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