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FLAT CABLE INTERFACE SPECIFICATION FOR THE SMD. MMD+ AND CHD FAMILIES
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1.0

3.0
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’ fhis document describes‘the Interface requibeménts of.the>nagnatic‘

- SPEC k4709700 - Product Specification Mini-Module Drive {MMD?}

.ments because of the basic product characteristics. The fol-

NORMANDALE OPERATIONS

SCOPE

Peripheralss Inc. SMD,MMD and CMD type disk drives. For o
specific product characteristics see Table 1% for additional Sl
product detail reference SMD. MND or CMD product specifications.

APPLICABLE DOCUMENTS | | - “
SPEC L4709300 - Product Specification Storage Module Drive {SMDF
SPEC 75828221 - Product Specification Cartridge Module Drive CCHD}

Vsl

GENERAL DESCRIPTION

The Interface for all SMD. MMD and CMD devices use compati-

ble line drivers and receivers. All Interfacs lines carry the
same definition and timing conditions where commonality can be
achieved. Some Interface lines have different timing raquire-

I AdeuTWiTadd SUTE3U0D JUBUAZOQ S FuL.

lowing Intarfece signals vary in the different products: R

CAe TAG 1 ° E. SEEK ERRCR
B.. TAG 2 , . F. ON CYLINDER
C- INDEX - G. SERVO CLOCK

‘D. SECTOR ' ~ He SEEXK END
' L B I. SERVO OFFSET
J. HRITE PROTECTED

- @Buey> 03 3afqns S| pue uwaygewlajy

!
3




L/t SEBLwy

Vo T
HODEL PRODUCT NO, TRANSFER | BYTES BYTES/ BYTES/ - | cyLinber/ | fiIxeo FIXED REHOVABLE
TYPE YYPE HEADS RATE TRAC CYLINDER SpINDLE DEVICE HEAD HEDIA HEDIA
' ' CAPACITY | CAPACITY
9760/42 SHD S DATA 9.677141 | 20 140 100 800 41 42a soo/ 41/823 NONE NONE ALL
| SERVO | 82 958 400
764/6 HD 19 DATA 677HN2 | 20 160 | 383 a40 | V57 AV AN/ 782 N NON
9764/46 s lpstnvo 9.677u1 1383 04 315 241 920 /823 ONE E ALL
9730-12/ HHD 2/4 DATA 9.67711L 20 140 40 320/ 12 902 400/ 320 " NONE ALL NONE
9730-24 SERVD 80 40 25 804 800
9730-12¢ wo [ 2/4 oaTa | 9,677z | 20 160 40 320/ ;% 992 doof az0 s12 67 680 | awL NONE
730-24 +
’ | sErve FIXED hips | PLUS, 48 Fixeo :
9730-80 HHD l? 52530 P.677un | 20 160 | 100 go0 82 958 400 - 8§23 NONE ALL NONE
9730-80F HHD 10 DATA 9.677mu1 | 20 160 | 100 800 82 958 400 823 + 947 680 ALL ONE
I SErvo + FIXED | PLUS 48 OR 94 425-0/20495 1935 sco/ b )
;?xgg 94 HD§ FIXED HEADS | FINED HEADS '
9448-16/32] cHD }{2 DATA 16 289 260/ 1
1/2 servo | 9.677mn1 | 20 160 | 20 160/ 80 823 NONE 0 éHo
9448-43/64] cHp /4 DAYA | 9.677tm7 | 20 160 | 60 480/ | 48 047 840/ 823 NONE 3248 VMO
SERVO 86 440 45 157 120 48H0
tfﬁs 96 B FNT OPTION MAS 3 HEADS IN LAST CYLINDER
Z?Ex"9’ HB FIT OPTION HAS | MEAD IN LASY CYLINDER,
!
| |
The data capacity specified is based on the number of aiaght-bit hytes that
are recorded on a track. 'The unsectored capacity does npot include an
allowance for toleprance gaps. T :

TABLE 1. PRODUCT CHARACTERISTICS

Loy o i KA
: N B
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NORMANDALE OPERATIONS

(  s.0 accEssormEs

Accessary items requireds but not furnished with the device are
shown in the following tables:

DESCRIPTION S QUANTITY REQUIRED NOTE |[PART NO.

"A" Cable {Controller to Device} |0ne per Device in star. : S
‘ ' = ’ one per multi-spindle avy
installation in Daisy 2.3 | 775k42XX
, | , chain .
"A"™ Cable {Device to Device} One less than total
‘ devices in the Daisy 1’3’3 7755qaxx
; chain - : >
"87 Cable {Controller to Device} |One per Device 3 | 775643XX
Terminator : . | One per Devica in star: -
; = ~= {one per multi-spindle 7
o oo .. |installation in Daisy 3 7SAQLBQU
- - : Chain ]

k. MNMultiples number of cables required depends on number of
‘units in daisy chain. , _ o -

( ' 2. Last two digitS"dencte length. <{For cable7length see

(A Table 3.3} - - S

3. In systems using the dual channel operation+ tuwice the
number of cables and terminators are required.

The above accessories are required but not included with the unitss
they must be purchasad Sseparataly.

. TABLE 2. CABLES AND TERMNINATORS

rafiueyd g3 g2afgns s}ypqeﬂyg;qemqoéylf§Qeuxm}taad éu;equn: Jyaundog s;qi

N FEET
PART NO. © CABLE LENGTH I T
TAB 5 & & 10 15 20 23 30 ug 50
mA™ Cable '
7785k42XX (811} 0% g2 g3 oy gs 0L 4 hrd ga Qﬁ
ng® (able
PP5L43NX ga gL a2 g3 ay gs 0% a7z 0a gs

(

( - TABLE 3. TI/0 CABLE LENGTH AND TABS

AA1338 1/77



NOTES:

Quantity as required for regional maintenance.

1.
€. Includes head 3lignment capahility.
3. Operates SMD. MMD but not CMD.
4. (Qperatas SMD- MMD and CMD. 5
TABLE 5. MAINTENANCE EQUIPMENT L
QUANTITY REQUIREDINOTE! PART NO.
Log:c Plug One per drive 1 94372 4XX
Single to Dual Charm— {97k4/LL} : 47205400
nel Canversion Kit {97L0/L2} One per drive 47205000
‘Single to dual Channel . To Be
L Conversion Kit nny One per drive Supplied

NOTE:

AA1828 1/77

l.

- is prov1ded with each SMD and CMD.

lection is done by switch in 1cglc chassis.
Dual channel not available in cmD.

-

TABLE &.

MISCELLANEOUS HARDUWARE

Last tuo dzglts denote lens tabs one set {0 through 15}
fMMD logic number sa-

"MAGNETIC PERJPHERALS INC. | SPEC L4712400
ED L comronern ENGINEERING co 7
’ REV
SPECIFICATION  |ow
PAGE 9
NORMANDALE OPERATIONS -
DISK PACK . NOTE PRODUCT DESTGNATION 2
DESCRIPTION 9760 87k2 q7k4/kb 448 -
_Data Packs | & 9876 9877 9883-91 1204 =
- B/N 70439501 [P/N 70433001 |P/N 70430514 P/N‘7BEBHUBB' Q
CE Alignment | 1 37L-51 877-51 883-51  ITO BE SUPPLIED} S
Packs F/N 70439001 {P/N 70433700 |P/N 70430003|P/N 76204400 g
. '.f?
NOTES: 1. auantxty as required for regional mazntenance. e o
A , » . =
2~ At least orie per spindle. ;S’
3. MMD type product 1s provxded wlth non-removeabla med*a. a»
> - o
TABLE 4. DISK PACKS {snD/an} 3 B
' NOTE PART NO. -
TB304B Field Exerciser | 1.2.3 77449301
1 78304C Field Exerciser 1.3 77449302
TB304__ Fiuld Exerciser | l.2-Y4 TO BE
- S ' SUPPLIED
Head Alignment Kit A 77440500
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5.0 INTERFACE
5.1 Interface Definition | R
The Standard ™A" cable I/0 is 4O pin configuraticns the Stan—
dard "B™ cable is 2k pin configuratiaon. e
All.inpUt and output signals are digitala utilizing industry St L
standard transmitters and receivers tao provide a terminateda i
balanced. transmission system for long distances and/or noisy
electrical enviranment. ESEY o : S SR :
The "A" cable is a tuisted-pairs flat cable. The ™8™ cable is a '3
ribbon flat-cable with ground plane and drain wire. Tuisted- ey
pair and/or ground plane shielding is utilized to minimize cross- 5
talk and reduce inductive coupling due to dischargas+ as well as sk
control impedances variations regardless of cable lay. R **’v;r

5.2.1 Terminatad- Balanced Transmission Systen 5

-
=2
e
.
o
(=]
n--
[ =
e 1 MR
T
or
n
o
=3
o
@

~ Transmitters and receivers of the industry standard types 75110A = .
- - @nd 75108 or equivalent are usad ta provide a terminatad. bal~- -
( anced transmission system {see Figure 17. I
5-1.2 Line Transmitter Characteristics ) -
The davice <controller line transmitters {Figure 2} shall be s
compatible with the MPI line recaiver described in 5.1.3. = 7 i
o Bk | T _ . "= ; a
L. Output Signal Levels =
' . . - e ) _. V. “’
Control Signals - See Figure 2 o z
Data Signals - Sae Figure 1. =
2. Output Line Polarity o , E?
Control Signals = The MPI transmittar {Figure 23 shall be o
connectad to the I/0 line such that the output+ labeled Z. Q
shall correspond with the low order pin number of the pin n
assignments and in turn connect to raeceiver pin labeled 8- o
excapt for the unit salected line which is connectad in 2
- the opposite manner. : - . ‘m

When transmitter and receiver are connactad in this manner-
a8 logical 1 into the transmitter produces a logical 1 out
of the receivers except for the unit selected line whe-e

- @ lagical 1 into the transmittep produces 3 logical 0 uut
of the receiver. =

AA1836 1/77
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NORMANDALE OPERATIONS

S.1.3  Input Amplifier {Receiver} Characteristics

8.l.4 'Termiﬁatcr

~I- ™A" Cable

5.1.5 I/0 Cables {See Figures 15A+ 158+ 15C~ 15D and 1u3

1. Receivar‘Prépagatidn Delay

2. Receiver Input Polarity

The Device Controller input amplifier {Figure 3% is compatible i
with the MPI transmitter described in 5.1.2. . -

. The réceiver propégatibn delay.shall typically be 17 ns
the direction of the logical 1+ and 17 ns in the directi
of the logical a. - : :

Control Signals - The input {labeled "8} of the receiver
{Figure 3} is connected to the lowest numbered pin of the
pair in the cable and in turn connscted to the transmitter

“pin labeled Z. S S

‘Data Signals - See Figure 1.

A terminator resistance as shown in Figures 2 and 3 is’ .
required at the transmitter and receiver end of each trans-
mission line of the "A" cable. This resistance is provided

on the unit by the terminator assembly which must be ordered

saparately.

A termination resistance is required at the controller end

of each line of the ™A™ cable except for the Open Cable Detect
line. See Paragraph 5.2.2-7. No termination resistance is

usad on the Power Sequence lines in the ™A™ cable. '

é. ‘ngw Cable

A termination resistance as shoun in Figure 1 is required
at the raceiver end of each transmission line of the "gv
cable. This .resistance is provided at the unit's receiver
logic card. '

8.1.5.12 AT Cab’le

ITEM

A
J.a
2

AA183S 1/77

DESCRIPTION ' NPT B/N BERG B/N B/N SPECTRA-STRIP

Connector {LO Pos} 94361115 Ls5O043-007
Contact+ Insert Su2ysEd3  4sgus ——
Flat Cable {twisted- :

pair¥s 30 pair. 23 AYG 95043502 | 3CT-&022-78-05-100

Tyl

N

@bueys 03 333fqns s Puéfuﬂﬁewaor)urV'Mél{'n-i:ﬁaJd"";SQ}’éiuvﬁb' quaunsoq s




" MAGNETIC PERIPHERALS INC.

@@u@ﬂnd

CONTICL DATA CORPORATION

ENGINEERING
SPECIFICATION

SPEC L4712y400
co .7

REV

DATE

PAGE 12

5.1.5.2 ™A™ Cable Mating Receptacle on Unit or Controller

ITEN DEStRIPTION MPI P/N ANMP P/N
l.a  &O pin+ right angla 4369804  3-8LY79-4
- header T ; ,
l.b &0 pin+ vertical . 94385129 3-37227-01
. header = - : . » .
5-;-593 "a" Cablé-‘ _b » )
ITEN DESCRIPTION | MBI P/N AMB P/N
l.a  Connector {2k pos.F b5853402  3399-3000
-bB Connector Pull Tab 92004301 3490-2
2.  Flat Cable {2L pos.} 95028509  347L-2L
' - with ground plane and C -
, ‘drain wire. :
5.1.5.4 wgw Cablennating Receptacle on Unit or Controller
ITEM DESCRIPTION  ° MPI B/N  AMR BN
k.3 et pins right angle 94398028  1-8LY479-0
RN header . ) . : _:vvgk —eine N u“,,', . S
- Lkeb - 2k pin+ vertical " 8433510k 1-37227-3
o header . R S C

NORMANDALE OPERATIONS

_S.l.h; i/o Cable-Characteristics

AAIB38 1177

- mAT Cable

: °Type=: 30 tuisted pairn'flat—cabie
. Twists per inch: 2

Impedance: 100 +10 ohms
Wire siza: 2B AWG+ 7 strands

Propagation time: 1.bL to 1.8 ns/ft

Maximum cable length: 100 ft cumulative

‘Voltage Rating: 300 V rns
- "B" Cable {with ground plane?}

Type: 2Lk conductor. flat cable with ground planea and drain wire

Impedance: 130 +15 ohms {3M P/N 347L~-2LF

Wire size: No. 28 AWG. 7 strands

Propagation velocity: 1.LS ns/ft {neminal?

Maximum csble length: 50 ft E
Voltage Rating: 300 V rms
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5.2 Signal Lines

5.2.1 Address and Control Tag Functions {received by the uhit}.v_'

Address and contraol functions are transferred on 10 lines. The
significance of the information on these lines is indicatad by o
one of three tag lines {see Figures Y4~ 5A. 58 and L}. _ S b

5.2.2.1

AA1838 1/77

A

 te the device. Since the device is a direct addressing

. to removable or removable tao fixed. -The correct serva head
'Cr‘

ﬁ».'Transfér,of’cylinder and head address information is can—
‘trolled by the same timing requirements as the maving head

- . order:

‘The. unit must be 0n Cylinder before Tag 1 is sent. The bus

" select would immediately follow a cylinder select: the mini- -

2. The controller accesses the desired fixed head loca-

NCRMANDALE QPERATIONS

Cylinder Address {Tag 1}
SND and MMD Moving Head

Ten bus lines {Tag 1} are used to carry the cylinder address

devices the Controller need only places the new address on
the lines and strobe the lines with Tag 1 {ssze Figure 7A}.

lines should be- stable throughout the tag time.

With the CMD. Tag 2 must preceed fag 1 when a I
velume change is made+ that is-. swi ching from fixed media

uill be enabled at the trailing edge of Tag 1 {s=e Figure ?B};

D Fixed Head Tag and Bus

-Saquence which is defined in Figure 7A. Because ns posi-
tigner move is inveolved and it would be expectad that a kead

mum Tag/Bus timing is as shown in Figure 7C.

The fixed headsvmay be used to either read or writas data
while the moveable head positicner is in motion. The
normal saquence of events wauld cccur in the follcwing

L. TheAcontrollér issues a cylinder select with the
: desired moveable head cylinder location on the buss.
"0n Cylinder™ and "Seek End™ will drop. :

“-aBueys a3 33afqns s§ pue gdjqewqoguigxqéu;b}téQq;éu;ejuq;,guémngoq STuL

tion with the appropriate cylinder select and head
select signals. : :




.. MAGNETIC PERIPHERALS INC.

(

G tommet boia couromion

ENGINEERING SEC Lu7i2u00

REV

SPECIFICATION DATE

PAGE 1y

4.

g

AAIS3E 1/77

Conforming to the specified times for head select to
. read or writes the controller can read or write on the
fixed head memory. The absence of "On Cylinder™ and

- fixed heads the controller may readdress the maveable

NORMANDALE OPERATIONS

TR

quémﬁbﬁavsyqlff'

"Seek End” will not cause a "fault™ in the unit when
reading or writing on the fixed head shoe. o

At the completion of the seek by the maveable head =
positianers "0n Cylinder™ and "Seek End"™ will become
true. S : _ , A ‘ e T

Uhen the read or write cperation is complete on the .

heads by sending the appropriate cylinder select {zers -
track seek} and head select signals. The cylinder B,
select command is required in arder to clear the fixed
head moda. - . , T e

-

;M}iéiaisuféjudf;

jéﬁueqn o;:q:a{qhs S;tﬁue¢yp}qew4ogu1ﬂ6aeu
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5.2.1.2 Head Select {Tag 2} ‘

- with the SMD family.

SMD - This signalvis the head address tha
present on the bus lines when Tag 2 is tr
Addressing relatiqnship for the SMD is in Tabl

NORMANDALE OPERATIONS

SPEC Ly7l12y0n

ue.

i

MMD - This signal is the head address that uiil>SeAsaiected'b91”""”

\ . HEDIA DATA sy - Mp
- 4n/80/n8 150/300 ns

Data Surfaces/Device © 8 1T

floveable Heads/Surface b 1

Fixed Heads/Device a a
Noveable Cylinders/Device - 433/323 411s823

Fixed Cylinders/Device ' ' a a

Moveable Heads/Logical Cylinder g 19

Fixad Heads/Logical Cylinder B ¢ oo a
floveable Cylinder Addresses d-410/0-822 0-4l0/0-322

- [Fixed Cylinder Addresses - -

. TABLE 7 LOGICAL/PHYSICAL ADDRESSING SMD

‘bits present as the bus lines uwhen Tag 2 is true.

With the fixedjheéd aption incor

cylinders.
commonality with

t will be selectad by bits
The Logical/Physical .
e 7 summarized below:

nooq syylL

PITRd Sujequos

porated in the MMD 4 fhg ugkas »
physical fixed heads ars addressed by the controller as lagical
This addressing scheme allous maximum interface
the moving head storage of the MND and also
The logical/physical addressin

g relationship:
for these devices is summarized in Table & belou: S

MMD MMO MMD
MEDIA DATA 12 M8 24 MB 80 M8
DATA SURFACES/DEVICE 1 2 5
MOVEABLE HEADS/SURFACE 2 2 V4
FIXED HEADS/DEVICE 48 43 48/96
MOVEA3LE CYLINOERS/DEVICE 320 320 823
FIXED chxnnsai/osvzcz 2 12 10/20
MOVEABLE HEADS/LOGICAL CYLINDER 2 e A
FIXED HEADS/LOGICAL CYLINDER £ 4 5 A A
MOVEABLE CYLINDER ADORESSES 0-319 0-319 0-822
FIXED CYLINDER ADDRESSES 896/907 896/907 896/905/915
zf}; «96 M3 FIXED HEAD CPTION HAS 3 ADCRESSABLE HEADS IN CYLINDER 905.

4{5;3.92 M8 FIXED HEAD GPTION HAS 1 ADDRESSABLE HEADS IN CYLINDER 913,

AA1835 1,77

TABLE 8. LOGICAL/PHYSTCAL ADDRESSING MMD

e

*abueyd 03 q:éféns ST puéfgéjiemqoguiﬁﬁqeq

#uaw

s

i
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CMD - In the CMD this tag transmits head and volume s
address bits on the bus lines to the device {Figure 58}. This L
command must be followed by a valid seek command. {Tag 1} if
the selected volume is different than the previcusly selected
volumes since a volume change is not exec

NOAMANDALE OPERATIONS

SPEC  L4712400
co 2

REV

DATE

PAGE 1L

valid cylinder address codej see table’

within the 9448 drive.
"TAG 1™ result in a volum
is valid. _

The Logical/Ph
: _is.summarizad below:

ysical Addressing relationship for the CMD

uted until the next

27* 22 23 A0 gys pr7s

8 0 -0 O |HD No. O REM
T 0 0 I (W Noo L FXD
1 0 1 0 | HD No. 2 FXD
00 0 THD No. G FiD
10 11 [ HD No. 3 FXD
i 1 0 0 [HD No. & FXD

A

" _TAG 2 BUS DECODE FOR CMD

This bit is volumé address which is stsred in 3 bistable
The stored volume address and Sl
e select if the cylinder address

iux;&jébiw;;addi;biéiudb?iﬁéanaoq's;qlf;

NEDIA DATA : o QD cno Cnp

1L 18 32 18 43 18 b4 118

Data Surfaces/Device b g 3 4
foveabla Heads/Surfaca 3 1 x 3
Fixad Heads/Devica a g g g
Noveabls Cylinders/Davica 323 823 823 822
Fixed Cylinders/Device ] o a .o
Noveable Heads/Logical Cylindar 1 2 .3 Y
Fixad Heads/Logical Cylinder o Y g g
ftoveabla Cylinder Addressas g-2z22 | 0-322 | 0-322 | O0-d22
Fixed Cylindar Addressas - - -~ =

“BUES 67 §38[ANs s} pue wof3euto

AA1838 1/77

LOGICAL/PHYSICAL ADDRESSING CNMD
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3 Control Select {Tag 33

NORMANDALE OPeRATIONS

A}

Sa
2
This signal acts as an enable and must be tryue fop the entire ST
control operation. o N -
1. Urite Gate {Bit g3 - | IELE
.- . e T N . ;r:~~>7' 3 B
- The Write Gate line enables the write driver {Figure 5a and 58.T
See Figures 8A and 88 for typical Urite Gate Timing require- n
ments. S ‘ : R B
2. Read Gate {Bit 13 ) 'S
Enabling of the Read Gata {Figure s5A and 5B} enabies digital resl
data on the transmission lines. The leading edge of Read 3
~ Gate triggers the read chain tg s o
- Pattern.” {See Figures 8A and ag —
, , -y
3. Serve 0ffset Plus {Bit 2r S
SN2/CND - yhen this signal is trues the a -
the nominal ¢n Cylinder position towards 2
Figure 7A/78 for timing.} 3 ing 0ffset Plus, a 4§ ps -
delay i3 required Before a Read or Urite is initiated. When 3
Serve is in an offset modas no writa operation should be attempted.

mmp - hen this signal is true. ng physical maovement of the .
h .
‘requirements of D Drive Family. {See Figure 7A for timing.>

- CMD only = If urite Géte is brought ug when offSat‘is.activé,

orfset is clearad or Writs Gate is dropped.

eads is performed in the drives used only to meet timing

the Fault line will become true. Fault wilg go false when

Servo 0ffsat Minus {Bit 33

the nominal on Cylinder position away from the spindla. {See
Figure 7A/78 for timing.} When dropping 0ffset Minus: a 4 ps
delay is required bafore g Read or Yrite is initiatad. Uhen
Serve is in an cffset modes no write operatign should he attempte

abuftya 03 32afgns S¥ pue uapy

MMD -~ When this signal is true. ne physical Rovement of the
heads is performad in the drive. ysad only to meet timing
requirements of SND Drive Femily. <{See Figure 7A for tining.>

the Fault linpe will become true. Fault will go false when

" offsat is cleared opr Write Gate is dropped.
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( ; NORMANDALE OPERATIONS

8. Fault Clear {Bit 43

A pulsea 100 ns minimum. sent to the Davice Qillhclgar-fhe
fault flip—-flop if the fault condition no longer exists.

k- AM Enable {Bit S} {See Note}

The AM {Address Mark} Enable line+ in conjunction with
Write Gate or Read Gate. allows the writing or recavering
of Address Marks {Figure 8A}. Uhen AM Enable is true uwhile
UWrite Gate is true+ the writer stops toggling and erases the
datas creating an Address Mark. Urite Fault detecticn in
the unit is inhibited during writing of an Address Mark. .

When AN Enable is true while Read Gate is trues an analog
~ voltage comparator detects the absence of read signal. 1If :
~ the duration of the erased area is greater than lk bitss an
Address Mark Found signal will be issued. s eIy

NOTE: If Address Mark is not used, Bit 5 must be held ta &
logical 0 during Control Selact functions. . -

( 7 rRzwicw

A pulse~ 250 ns minimum: 1.0 ms maximums sent to the davice
will cause the actuator to seek track O+ resat the Head
" Registar. selact the cartridge volume {CMD only}s and
clear the Seek Error flip flop. - ~ TN

This seek is significantly longer thanm a normal seek ta
- track 0+ and shcould only be used for recalibration+s naot data
acquisition. . S - :

d. Data Strobe Early {Bit 73

When this lihe is trues the Device PLO Data Separatdr will
strobe the data at a time earlier thanm namina}. Narmal
Sstrobe timing will be returned when the line is false.

9. Data Strobe Lates {Bit 8%

When this line is true. thé DevicakPLo Data Separator will
strobe the data at a time later than ngminal- Normal strobe
timing will be returned when the line is false.

NOTE: The Data Strobe signals are intended to be an aiq in
recovering marginal data. The data strobe position

' returns to nominal when the respective signals go
( false. . : o .

AATB36 1/77
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5.2.2 Individual Lines » : S e
.l. ‘
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ig.

 Timap® features release will occur 500 ms {nominal} follouihg -
the deselection of the davice. If a longer or shorter time
- is desireds the timer may be customer altared by changing a

Priority Select {Bit S}F{Dual Channel Only¥-

When this line is true+ the unit will be unconditionally selactead
and- absolutaly resesrved by the respective channel providing both
channels are enabled and a prigrity salect condition does nat
exist on the opposite channel. Once the Priority Select function
has been performed the respective channel has exclusive access

to the drive. The opposita channel can gain access only after

a release function has bagn performed on the selected channel

{see 5.2.1.3-10%. For timing see Figure 9. Following a pricrity
salect on one channel all intarface signals are inhibited cn the
opposite channel including "Unit Seleactad™ and Busy©. B

-8llow alternate channel access independent of the Raserve

.€auses the device to stay Reserved until specifically re-

‘iately upon salection- but may be released any time after i
- 500 ns following selection. By means of a switch in the e
- logic chassiss it is also possible to absolutely ressrve 3
‘device to one or the other channels. : - S

ASector Mark

NORMANDALE OPERATIONS

Release {Bit 9F {Dual Channel only}

Enabling this line will release Chanﬁel Reserve and Channél _ ‘
Priority Select Reserve in the device+ making alternate o

channel access possible after selection by the other channal

ceases. If the unit is desired to function with "Reserved

resistor and capacitor to obtain delays from 500 ns to g
Seconds. Enabling Release will aluways clear Reserva and

Timer feature. The Reserve Timer is enabled by means of a
switch in the logic chassis. Inhibiting the Reserve Timer

leased by the gperating channel. A unit is Reserved immed-

A«  SMD/RMD

The sector mark is derived frem the serve track. Timing
integrity is maintained throughout seek operations {see
Figure 10}. The number of sectors per revolution is
switch selectable and is determined by counting dibits/
Sector clocks. The suitches are locatad on a card within
the logic chassis. FEach swit<h represants a fixad number
of dibits/sector claocks when <losed.

-abueys oq 328[gns §; pueHQ9;qew5q

Jui?xgéquifaqq $uféiub5 Quawana's}ql |
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Switchs O '1_ 2 3 4 5 & 7 8 3 10 11

No. of dibits/
sector clocks: 1 ¢ 4 8 1t 32 b4 128 235, 512 1024 20u8

To calculate the proper suitch positions for the number of sectors
desired. use the following formula: S

Dibits or Settoﬁ_ﬁidcks/Revothion = Dibit or Sector Cleck

o No. Sectprs ‘ ‘ Count/Sectaor
' Exémple forva‘sectors: éggsgg = 1k&0
close switeh 10 = 1024
: 5 = 512
? = 128
3= 8
2 = 4
. ; l = e
One dibit or sector 0= 1
t iA

clock for SM Counter Rese
. N 1630 dibits or sector clocks/sactor

Each dibit or sactor clock {80L kHz clock} is equivalent ta”la
data bits. ' . ‘

B. CMD

The sector pulse is derived from the servo track. Timing
integrity is retained when Ready is active. and through-
gut seek operations in which no volume change is effected.
~ There are b3 sector pulses available per revolution {see
Figure 17}. UWhen combined with index in the controllera.
this divides the tracks into LY even length sectors.
Other sactor counts are availshle by changing the secter
switches whose binary weight indicates the number of
sectors desired. : ; :

NOTE: The sector pulses will .be inhibited upon recaiving
the Cylinder Tag associated with a volume change
until the dataction of the first index of the new
volume {see Figure 173}.

-NOTE: Not all sector counts are even langth. For example-
@ &0 sector option would allow SO even length
sectors with an odd length sector at the end. The
following even length sector counts are available:
Ys S5+ ke 74 8+ 10+ 12+ 144 15- 1b+ 20+ 2L+ SY4+ 284
30+ 324 351 Y404 Y24 Y48+ She L0+ b4 70+ 80+ 34+
Gbe 105+ 112+ 120+ and 123.

AA1838 /77
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3.

Sence of} urite current or the absence of write data.

NOTE:‘ CMd - For fault Summary. see paragraph 7.2 in Product

movement is inhibitad to one track or less.

a below normal voltage from the positive or negative payer
Supplies. The Head Selecp Fault ingicgtes that more than one

;aad'su}eqﬁd: juauwnsoq Syl

tenance aid has no effect on unit cperation.

- _ SPEC. i
Seek Error

Yhen this line is trues a Seek Error has occurred. The erraor

may only be clzared by performing an RTZ. This signal indicates
that the unit was unable to complete a move within 500 ms, {exceapt
MMDF or that the carriage has moved tg 8 position outside the
recarding field Or received an illegal track address. A .
Return-to=-Zecrg Se2k Command will clear tha Seek Error condition,

return the heads to Cylinder zero. and enable an ¢on Cylinder
signal tg the Contraller.

97L0/97L4F is addressed- the Seck Errer signal will go true
within 100 ns of the Cylinder Select Tags and the carriage

-obueys o3 jaafgns ST pue uo}qemab;ﬁl‘&qeuyw}

error will alsg be decode at Cylinder 91

The devica will not decode a3 Seek Error in units without fixed heads

Or units with only one fixed head shoe {ug heads} if the dzsigaatad
fixed head Cylinders apre addressad.
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k.

- {see Figure 78 for Timing}. .

» NORMANDALE OFERATIONS

CMd -~ If an address greaterAth
: 2 an 823 tracks is add
ggz geigngrrog signal will go true withinlsO us magigzgd;f
 Cy er elgct Tag- Carriage movement is inhibited.

Oh Cylinder

' This status indicates the servo has positioned the heads

over a track. The status is cleared with any seek instruc-
tion causing carriage movementa or & zero-track ssesk. -A -
carriage offset will result in loss of On Cylinder for a

pericd of 2.75 ms {nominal} for all devices.

SMD - For a zero track seek. On‘Cylinder>drops for 30 ps
- {nominal} {see Figure 7A for timing}. -

HHD‘;*For a zero track seeks On Cylinder drops for 30 ps
{nominal}. For a seek to fixed head cylinderss On Cylinder

drops for 5 ps maximum {see Figures 7A and ?C for Timing}.

CMD - For a zerg track seek on the same volumes On :
Cylinder drops for 150 ps maximum. For a 2ero track saak
with a volume changes On Cylinder drop for 4 ms maximum

Indexlv

This signal occurs once per revolution: and its leading
edge is considered the leading edge of the Sector Zero-
typically 2.5 ps {sse Figure 10}. Timing integrity is
retained throughout ssek operations for all devices.

CMD - Index will become invalid when 3 volume changs is
made. Index will remain invalid until the new sarvo head is

selected and Index is properly decoded on the new volume.
Index signal to the controller is gated off during a volume
change. If volume switch cccurs within an Index Time. the
pulse will not be gated off. it will be allowed its full time
out. Upon changing volumes the first index from the neuly
 addressed volume may occur in an intarval of from 250 ps to
17.3 ms after the volume change is initiatesd.

Unit Ready .

Uhen true. and the davice is salected. this line indicatas
that the device is up to speed. The heads are pesitioned
over the recording tracks. and no fault condition exists

within the.device.

‘abueys 03 3dafqgns sy pué“gbyﬁemJo}ﬁI ﬁﬁéb

fuTye4d sujejuod juaunsog STyl




-

- MAGNETIC PER{PHERALS INC.

@m,nw'yd

ENGINEERING SPEC L4712400

REV

SPECIFICATION  |oar

PAGE 23

AA1828 1/77

7.

e

3.

NORMANDALE CPERATIONS

Open Cable Detector

The open cable detect circuit {see Figure 3} disables the

interface in the event that the mp® interface cable is_dith .

connected or controller power is lost. -

It is recommended that the controller circuitryhﬁava suffi-

cient voltage margins and interlocks to prevent operation on
the drive before the controller in Ready or prior to impending
controller power failure. Relay logic and passive termina-
tions sometimes aid this requirement. If 75110A trans- :
mitters are used to drive the Open Cable Detect line from

‘the controllers tuwe transmitters should be paralleled. and

no Sk ohm termination resistance to ground should be usad
at the controller end. - ,

Unit Select Tag

This signal gates the dasired logic number into the logic
number compare circuit. The unit will be selacted internally
600 ns {maximum} after leading edge of this signal. For o
timing see Figure 1l. Note that this function must be edge
triggared. o v : S .

' In Dual-Channel units. Unit Select Tag alse forces the device
.to be reserved to that channels providing selection occurs.

The reserva will not be cancelled unless by relsase command.

- Reserve Timer or dc power—down/power-up. If Bus Bit S and

the desired logic number is present with Unit Select Tag- a

Priority Selesct will be performed~ rafer to paragraph 5.2.1.4.
- The unit will be selectad internally kOO0 ns {maximum} after

leading edge of Unit Select Tag. For timing see Figure 1l.
If both controllers raquest access simultaneously+ Channel A .
will be grantad priority.

Unit Select 2%, 2%, 22 ang 2% |
These four lines are bihary coded to select the logical

number of 1 of 1t devices. The unit number {0 through 15F
is selectable by means of switches locatad on a card in the

"logic chassis {MMD} or on a logic plug on the unit's opera-
‘tor panel {SMD and CHDZ.

Address Mark Found

Address Mark Found is a pulse which is sent to the controller
following recognition-of at least 1k missing transitions and
tbe first zeroc of the zeros pattarne.

‘aBuey> 03 32afqns sj pue':q.onemq’b;ml Adeutuiiesgd surequos juaunsog syl
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1z.

The controller must drop the Address Mark Enable line {8it 53
upon receiving Address Mark Found {ANF} and valid data will

- be presented on the I/0 lines following the ANF pulse. Upon

sensing the dropping of Address Mark Enable lines the Addrass
Mark Found pulse will be reset within 8.0 ps maximum {see
Figure &3}. L T

NOTE: Under certain conditions it is possible that the MHMD

‘ could issue a false Address Mark Found signal during
an address mark search operation. This would occur
if a2 media flaw existed which simulatad the electrical
Characteristics of an address mark {at least 1t mis-
sing transitions followed by a zerot. : o

It is recommended provisions be made in system hard-

ware or softuware to allow recovery from.. or aveid the

_ possibility of detecting false AMF signals. -
Unit Selected ) o

Yhen the four Unit Select bit lines compare with the set-
tings of the Unit Select switches in the logic chassiss and

~ when the leading edge of Unit Select tag is receiveda the
Unit Selected line becomes true and is transmitted to the

controller on the ™8™ cable {sce Figure 11}. Multiple Unit
Salacted responses on a daisy-chain system indicata dupli-
cate switch settings have been used. - o

bWrite Protected

Enabling the UWrite Protect function inhibits the writer

uncar 3ll conditiomss illuminates s LED located on logic
cards in NMMD and on the operator panel in SMD and Chd+ and

- Sends a Urite Protactad signal to the controller. Attempt-

ing to write while protected will cause a fault to be issued.

- The WUrite Protact function is enablad by a switch located an

a8 card in the logic chassis on the MMD and by a switch ar

" suitches on the operator panel on the SMD and cnd.

ChD only - When this line is true. it indicates that the
9448 is write protacted. This signal will occur during main-
tenance when Head Alignment is being performed. during fault

- conditions that inhibit the writers or when write protectiaon

is desired on the 9443 by depressing either of the PROTECT
switches. If WUrite Gate becomes true wnen the drive is writa

- protected on the selectad volumes then the Fault Line wiil

become true. The write protected condition can be cleared
by depressing the appropriate PROYECT switch or by clearing
the causing condition as appropriate. :

oaﬁueqa 03 328fgns sy pge udfqewqo;ui KJéwa;faad*su;equo;

quémn:oa‘s;ql
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13.

1y,

SMD - For a zero track seéks'Seek End drops for 30 pﬁl

NOAMANDALE OPERATIONS

Seek End

' Seek End is the combination of ON CYLINDER or SEEK ERROR
‘indicating that a seek operation has terminated. R

nominall{see Figure 7A for TimingZ.

MMD - For a zero track seek. Seek End drops for 30 ps
nominal. For a seek to fixed head cylinders, Seek End

~drops for 5 ps maximum {see Figures - ?A and ?C for Timing}.

€MD - For a zera track seek on the same vclume. Seek

End drops for 150 ps nominal. Far a zers track seek with

38 volume change. Seek End drops for 4% ms maximum {see Figure
- ?B for Timing¥. If a cylinder address greater than 822 has

been selected {illegal cylinder address}- Seek End will go
false for approximately 150 ps. . - S

In Dual Channel Drives the Seek End Signal sent to the

- unsealected channel will normally be a constant one. Howevers
. if while the Drive is selected on a channel- and the cpposites

channel receives a select+ this action will be noted by

circuitry within the Drive. Then- when the selected channels =~

Select and Resarve Latches are clearad: the Seek End signal
sent to the waiting channel will go to a zero for 30 ps.

Power Sequenting {see Figurés 12A. 128+ 12C and 12D}

_ Power Sequencing'requirés ac pouer on- START switch ona and

REMOTE START switch {switch selectable in device} in the

‘Remote position. Applying ground to the Pick and Hold lines

will causa the first device in sequanca to power up. Once
this device is up to speed. the Pick signal is transferred
to the next active devica and repeatad until all active
devices are pouwered up. Individual devicas may be started
and stopped once power sequencing is complated.

A power failure necessitates a new power up ssquence.

Yhen in Local Start mode. each davice is independen;ly opera-

) tad by its respective START suwitch. :

In the Remote Modes a Pick or Hold is considered to be pre-
sent from the Controller when a ground is present on "A"
cable Pin 29 for Pick and Pin 53 for Hold.

;Iéadfﬁuféquaanuéwhiod.égql'.
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5.2.3 Data and Clock Lines {Figure 133

AA1B35 1/77

1s.

. will be issued on the "B™ cable to the channel attempting

1.

- should be used to enable Busy in the Controller {see Figure
11 for Timingl. L el

NOTE: The CMD has no Dual Channel optign.

‘ ) » . . : - . o ST R, -y
The servo clock is a phase~locked 3.L77 MHz clock genarated g
from the serve track guadbits on the MMD+ and dibits on the 3
SMD and CMD. This phase-lockad clock {Figure 137 is A 3
used to generats writes data. Servo clock is available at R
all times {not gated with Unit Select}. For CMD+ sarve E
clock is rephasaed at a volume change {see Figure 17F. .

T . S , | T -
Read Data s
; -
This line transmits the recovered data in the NRZ form w
- {see Figure 13} data. . s
" Cnde

Read Clock | -
The Read Clock defines the beginning of a data cell. It is e
~an internally derived clock signal and is synchronous with ©
the detectad data as specified in Figure 13. This signal is Al

- transmitted continuously. and is in phase sync within 9 ps o
after Read Gats. o a

o

Busy {Dual Channel 0Only}

If the device is already reserved and/or selectad. a Busy
signal will be issued to the maAn cable and unit selected

the select. This busy signal will be issued from the device
at its I/0 connector within LOO ns following the selection
attempt. and will remain at this status until Unit Select
tag is dropped or the unit is no longer busy. Unit Selected

Write Data S . R fﬁffjﬁigj

This line'carries data which is to be recorded on the disk
pack. . : ' S .

ﬁiﬁﬁﬁeﬁtmytqu"ﬁdjequbaAﬁuéwh:od'5141

Servo Clock

Urite Clock

This line transmits ths Write Clock signal which must ke
synchronizad to the NRZ data as illustrated in Figure 13.
The Writs Clock is the Servo Clocx retransmitted to the
devica during a write operation. The Write Clock need not
be transmitted continuously. but must be transmitted at

- least 250 ns prior to Writa Enablse.
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5.3 Data Format and Data Control Timing .

‘Some harduare-oriented constraints must be rec

designing a format. . The following is a3 1ist of those format
parametars: _ ’ : :

l. Read Initializaticn Time

‘g.

5.

k.

mrite-chRead‘Recovery Time

vAssuﬁing’head selection is Stabilizad. the time lapsa from

ognizad when

-

for phase lock Synchraonizaticn?.

Assuning head selectian is stabilized. the time lépée before

read gate can be enabhled after switching the write gata off
is 10 ps. minimumr : E

Read-To-urite Racaovery Tinme
dropping read gate to enabling write gate shall be 0.3 ps,
minimum {sze Figures 8A and 283. : o

Beginning-of-Recard Tolerancs {See naotass on Figures Lua énd
lugy o

This tolerance must be provided to allow for worst cass
conditions of head Skew and circuit tolerances.

This gap must be written with a minimum of 1k bytes of zargs.

Read PLO Synchronization

The synchronization time needed to allow the phase-locked
oscillator to Synchronize is 3 ps of zZergs.

Sync Pattern

The Sync Pattern consists of ™one" bits indicating the

beginning of the address or data area {one "one” bit is the
minimum required?. '

STyl

og
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5.3.1 Write Format Procedure
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7. Write Driver Turn_On

NORMANDALE OPERATIONS

‘End-offRecord Tolérance {See notes on Figures 1ua and.IQQ} i {i:
This tolérancg is an eight byte pad of zeros which elimin-
ates the possibility of destroying the end of 3 record
wrztten}ulth 8 late displacement head. L

T Adeutwrradd Sutequos auaunaod STul

PROCEDURE
1. Select desired units cylinders volume {CMD only}. héad'and
sector. . : ‘ o G
2. The Controller must provide a § ps minimum delay betweean el 8
- - selecting a head and initiating a search for leading edge h 3
of sector. This delay will ensure that the unit will be o
ready to write when the sector leading edge is detacted. =
o ‘ . - S 3
3. Search for leading edge of desired sacteor. ‘&
S : 3
. Detect leading edge of selected sectar. ; f
5. Immediately bring up Write Gate and start ariting zeros. “
) S : 4
k. Urite all zeros for head scatter and PLO sync areas {27 bytes}. &
7. Urite a Sync pattern. the address: and the address checkuward. 2
8. Write all zergs for urite splice g8p and PLO sync field ) s
© {112 bytes}. n
. 'z
9. Urite a sync pattern. the dats field. the two byte data 3
field checkword, and the one byte pad. The data field should @
preferably be s worst case pattarn. _ ’
10. The end tolerance gap is the only part of the format where
there may be eraszd areas with no urite data. If erased
areas occur in Gap 2 thers may be problems in recovering the
 data following this gap. It is freferable to writs zeros to
. the next sectar pulse.
If the next sector of the same track is to be formatted and

1.

the head is not deselectad, the Write Gsta may be left on.

In this cass+ the Controller should write all zeros in the
tolerance gap. :
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5.3.2 Control Timing {Figure 84 or 8B}
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1.

' The leading edga of Read Gate forces.the pﬁase locked oscil-
lator to synchronize on an all zeros pattern. Read Gate alss ;

~Write Data Field

Read SR | : B
The control line associated with a read command is the Read

Gate line.

enables the output of the data Separator onto the I/0 lines
after a lock-to-data internal time out. Read Gate must be
dropped and raised again after going through a splice area.

Read Gate may be enabled kO +4% clock counts aftar the lead- y
"ing edge of index or sector. o ' e Ll

The sync pattern search may begin 88 servo clock counts

after the leading edge of Read Gate+ or after tha trailing ,T"
- edge of Address Mark Found. ' - L

Head suitching and read amplifier stabilization {see Figube:f
8A or 8B} shows the latest acceptable time at which a head

can be selected in order to read the next successive sector

{with the format described in 5.3},

Data I/0 lines may not have valid data until 9 LS from lead—
ing edge of Read Gata+ due to phase lock synchronizing time.

Ensure that there will be na splice area aftsr Read Gate is
brought up. ‘ . ’ ‘. . T S

The control line associated with a Urite operation is Write

" The Sector address must aluays be read znd verified pricr ta

writing the data field« except while formatting.

Uriting the data field must aluays be precaded by writing‘>'

the PLO sync field and sync pattarn.

The Controller must provide a three bit internal delay
{approximately 0.3 pus} betueen the trailing edge of the
Read Gate signal and the leading edge of the Write Gate
signal {see Figure 8A or 8B}. This delay will allow for

~signal propagation tolerances and prevent a possible gver-

lap of the Read and Writs Gatea in the unit.

Writing the data field must aluays be followed by writing |
the checkword and at least an eight bit pad at the end of
the checkuord. 4 :

During formattings Write Gate is raised immediataly upan
sensing index or sactor. During 3 record update+ Writs Gate
is raised within two bits of the .ast bit of an addressa,
but ne closer than 1 bit.

Y
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