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DEVICE TYPE STANDARD | MULTIPLEXED
UNIT NUMBER o ! 2 3 4 5 6 1 8 S0 ORI e By s INTERFACE | INTERFACE
L e ~ 00000002 00000000
€ RECORD am Founo () e18, .
DATA FIED HEADS F € b ¢ 8 A 9 8 r 6 s . 3 2 0 TAG :@ TAG 2°
ENTRE wot useo ) o
c DATA PATTERN s 'O —
STATUS BYTES O o ° O o
® x INCREMENT OV 2 ° o o 0 o ° ° o 0 0 o on en ) e,
SEEX INC N 2 o A TAG 2°
218 g0 13 2 o 20 9 20 28 2% 29 29 2 2 TAG 3
m mu(ss reaov () oies @
808, 008,
0 | 2 3 wor useo () 18,
WRT FORMAT ROW 3 ° ° ° ° 0 ° o o ° @ 808, @ 808
5 Sy
WRT/RD FRMT 1/0 UNIT. ON  ROY. WT_ SELD' SCekx FLT B wov useo () 8185
ROY RUN CYL PROT £AR
WRITE i = = 3 wem© m"uoa. © soss
RD/WRT X
SELECT HE&D 8085 @ 808
WRT/RD
~ 000000000 @ o
ALIGNMENT s08, () e0sy
ACCESS ONLY FLAG DATA ADDR cix - RUN
ERR ERR pnoc[ssoa 8 9 A B RD GAYE@
HEAD RECORD | START  RuN  STEP sosy (O eoe,
MANUAL TAGS AR == RO cu@ .
DIRECT SEEX SEQ — = 808¢ @ 808,
OIRECT CONT RAN — — S C D E F RO N"@
RESETY HALT 000 8080
SEQ FORWARD ’
. WRITE  wRITE wat care ©
SEQ REVERSE SINGLE - LATE FLAG  PROT  AM 08, ) wor useo
ACCESS p SEQ FWD/REV
sececy L = T CLR oA WRT CLK
c RANDOM SEEK ENT voey (O wor useo
X —eN SEEK " -H WRT DATA
FIXED VOLUME Cont * Mty OfF °": T: ) 808, NOY USED
EOT SHIF B
~LAMP TEST STOP  DATA  ADDR  PAIT  PwR DEC o SEL L Am G"E©
SELF TEST — o DRV L mon@
Ea — = =il = reao err ()
ALIGNMENT . = sector(©)
-~ e OFF(JHQER | TTORFS | UATAS - OkE RTZ CLR 6o sToP 20)
ERROR PATY
OVERRIDES
9H240A

FTU Front Panel




- |InTRoDUCTION] : . : (

The TB 216A is a programmable, microprocessor-controlled off-line testbox e (

for the CDC Module family of Disk Drives. .
It'1ll operate all MMD's, SMD's, CMD's and FMD's, both OEM and multiplexed

interfaces. It is designed to be used on the 8" Drive Family as well (Lark).
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NOTE:

‘ ITEMS 2
. thru &4
come in a

seperate box.

The TB 216 is shipped in an aluminium air-case with allvcabling seperately
bypacked. A complete manual is shipped with each box.

Accessories supplied are as follows: )
1) Head Alignment extender card for the CMD, included in the Testers

Logic Chassis. .
2) Analog head alignment card for CMD's + SMD's.

3) Power cord.
4) Various interface cables and adapters as well as head alignment

cables for the different products.



l Power Suppl}g]
The textbox comes with an American power plug and wired to 120 V/60 Hz.

For conversion to 220/240 V/50 Hz open the Power Supply and configurate
the jumpers on the'Terminal Board according to the Table (no. 2) or
tester manual.

Change plug on Power Card accordingly, close power supply, plug in

TB 216 and switch DC-breaker to ON.
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f I/0 Cable Connections

Remove I/0 cables and‘appropriate adapters from separate box and

hook up to the FTU as shown:
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DRIVE

ORIENTATION

MARKS &

60 PIN STD/tAUX

TB216-A LOGIC
CHASSIS AssY




DEVICE TYPE
UNIT NUMBER
DESTINATION
HEAD

RECORD
FIXED HEADS
DATA PATTERN
STATUS BYTES
SEEX INCREMENT
MPU ADDRESS
MPU DATA

e F WRT FORMAT
WRT/RD FRMT
WRITE
READ
A WRT/RO

ALIGNMENT
8 4 ACCESS ONLY

RD/WRT
SELECT

MANUAL TAGS
DIRECT SEEK
DIRECT CONT
SEQ FORWARD
SEQ REVERSE
SEQ FWD/REV
¢ RANDOM SEEK
8 X—eN SEEX
FIXED VOLUME
LAMP TEST
SELF TEST

F
©E
ACCESS |,
SELECT

HEAD
ALIGNMENT
- +

© ©

Row4°

2! zl) 22 2" FLY 29 28

27 2t

10 it Id 3 14 15
000000
] 4 3 2 | ]

2% 2t 2 22 ot 20

0o |

UNIT ON RODY wi SELD SEEX  FLY  BuSYy
RUN CyL PROT ERR
, alills|lIeftl} 7
DATA ADDR RD wT CLK +5 -5 RUN
ERR ERR PROCESSOR 8 9 A B
HEAD RECORD } START RUN STEP
MAN = —
SEQ — -
RAN— -1
RESET HALT c D E F
WRITE WRITE
SINGLE - LATE FLAG PROT AM
cLR
HEX - DISP ENT LOAD.
CONT + EXALY ofF OFF ECTO!
EOT SHIFY SEQ
A AT " SEL CLR
STOP DATA DODR PATT PWR DEC [:1} DRY FLT
OfF | OFF OFF DATA OFF
G STOP)
ERROR _J PATT RT2 CLR 0
OVERRIDES

STANDARD | MULTIPLEXED
INTERFACE | INTERFACE

am Founo () Bis,
o ICRTORLIE S

e 2D Tac 2!

ON CYL 818,
A 3 Tac 2

808, sos,
808, 808,

not useo @) um,mmt © o

8oy ) eoss
sos, © wos,
sos, O eos,
hos, 808,
eos; ©) soso

808, @ NOT USED

nor useo () aie,

808y @) woT usen

808 () NOT usED

reao err ()
o ®

9H240A "
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Figute 1/0 Cable Hook-~Up (Sheet 2)



FRONT PANEL

Let's have a look to the Operator Panel first and talk about its switches

and indicators.

There are 5 major areas on the front panel:

no. 1 is the KEYBOARD, used to enter all data and commands into the testbox.

=]

0 1 2 3

CLR

HEX oIsP ENT

LOAD|

SEL CLR

DEC B DRY FLT

RTZ CLR Go STt

no. 2 is three multifunction rotary switches, each having 16 positions.

DATA ENTRY SWITCH - decides

which data you enter via the keyboard.

RD/WR SEL SWITCH - decides the mode of
operation -:ACCESS ONLY

- HEAD ALIGNMENT or

- ANY OF THE RD/WR FUNCTIONS

ACCESS SEL SWITCH T

- offers various manual and automatic access
modes plus volume select feature for CMD's
as well as tester internal selftest and

lamptest.

OEVICE TrPE
UNIT NUMBER
DESTINATION
HEAD

RECORD
0ATA £co

®ENTRY ] FIXED HEADS

c DATA PATTERN
8 STATUS BYTES
SEEK INCREMENT
MPU ADDRESS
MPU DATA

€ F ———wRT FORMAT
WRT/RO FRMT
wRITE

0

4
RO/waT

seLect B READ
A wWRT/RO
A ALIGNMENT

s 7 — ACCESS ONLY

MANUAL TAGS

DIRECT SEEX

s DIRECT CONT

F SEQ FORWARD
€ SEQ REVERSE
£330 SEQ FWO/REV
c RANDOM SEEK
') X=—en SEEXK
FIXED VOLUME

L—umv TEST

SELF TEST

HEAD
ALIGNMENT

©©



e
no. 3 is four (4) rows of indicators:
\ -
0 ] 2 3 4 5 [ T 8 9 ©0 n 12 ” 1] 5 a) 16 LED t
. - op ro
W'OOOOOOOOOOO OOO p row )
~ F E 0’ c B A 9 8 s [ 1 S 4 3 2 1 [} . . l
' b) 16-LED bottom row
Q0 0000000000000
28 4 8 22 i 0 9 0 7 A 28 ¢ 3 2 g 0
¢) 9-LED unit status displa
Q0 Q00000000 play
I/0 UNIT ON ROY wT SELD SEEK FLT BusY
ROY RuUN CrL PROT ERR
: d) 9-LED tester status display
W*?OOOOOOOO inel. test o
AG DATA ADOR RO T cLx S -5 .
ATA 400 w *5 rodes RN inc ester power and uP indicator.
Q9 QO Q00 O O O O -
FLAG DATA ADOR RO wT
[ ROCESSOR l
MEAD RECORD | START RUN STEP
. MAN f— rem—
SEQ
RAN
RESE AL T
. . - TE wRITE
no. & is various control switches used - SINGLE  ~ Lre raoT  Au
in conjunction with the basic 3 E;j_ I !
* LY
operation select switches on the left. sror  bata  aoon  pers 553
B';OB BJ CATA OFF .7
ERROR PATT {
OVERRIDES
STANDARD | MULTIPLEXED
INTERFACE | INTERFACE
Anrouno 818y
L XTORIES
no. 5 is a number of testpoints for tester W""E"@""mz@ a2
. . : oncn.@ma,
and unit key-signals. There are a6 3() TaG 22
. num@ms,
. . 80 sos
2 different meanings for each of them wor useo @) sie. “g v
sos, 808,
depending on OEM or multiplexed inter- WT“‘”@"%’“!@ 808,
. sk ern (@) o1
face operation. s Q) sous
. nuu@ sig,
808, ) o8,
nocn:@
@ 808y @ 808,
RO CLK.
o8s @) soe,
nomn@
so8r () soms
vnur:@
sose @) war useo
war e @)
808y () ot usED
war oata @)
#8080 &) ot usep .
o)
noex @)
reso ern
sector@®
(22 Jo)

For any more details of all those switches and

TB 216 manual.

indicators refer to



DC ON / uP RUN

With DC breaker on the following can be observed:
- the blower starts operating

-~ + 5 V indicators in the uP field come up rws O OO0 O ‘ O
- . - . FLAG (‘; A(l;? RO wT +3 SOR

START R\)(

EE

- when switching the uP switches from RESET/HALT to START/RUN - RESET _maLl

o
»

all status LED's come up, except the 2 most left ones.

This configuration now indicates, that the testbox is ready to be

programmed by you.
0000000
. 170 wiT  Om ROY wT SELD SEEX FLT BuUSY
ROY RUN CTL PROT ERR
e OO OO0 O O
LET'S START WITH ‘ _— TEEE T T T etedin
' uN
THE TESTER'S omecT seex >
. €T CONT
INTERNAL CHECKS: , omeet cont (4114
€ SEQ REVERSE — _—
5532 T maivoou seex
E=—eN SEEX

FIXED VOLUME
LAMP TEST

LAMP TEST SELF TEST

Place ACCESS SEL SW IN LAMP TEST position and press the GO-key. All LED's
should flash, except the 3 in the uP field, however, these 3 will be
constantly on.

The lamp test is stopped by pressing the STOP-key, and you're back to the
testbox-ready display which you have started with.

SELF TEST

Place ACCESS SEL SW in SELF TEST position énd-press tﬁe GO-key. Observe
the RD/WR LED's alternately to flash,with no DATA ERRORLED coming up.
Ignore the flashing LED pattern on he top and bottom 16~LED rows.

The SELF TEST stops automatically with the RD-LED on and no DATA ERROR
indicated. If you end up with a self test error, immediate trouble-
shooting is limited to voltage checks and reseating of the testers
logic cards and/or looking for any obvious damage, loose connections,
missing cards etc. If no obvious cause can be found, you can either
order replacement cards or send the testbox back to CDC for repair.
After a good self test routine, you can check each SWITCH on the front
panel, except SEQ PWR and the uP switches.

Each switch and its position must show a change in LED display in a pre-
assigned area of the upper and lower 16-LED rows. No LED reaction of a
certain switch position indicates a broken switch and/or missing

connection into the testers logic.
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DEVICE TYPE CODES

DRIVE DEVICE INTER- DEVICE |DEVICE
FAMILY | CAPACITY| FACE TYPE TYPE
INDEX- |INDEX- _
SECTOR/B|SECTOR/A
{NRZ  ~[ (NR2Z
. DATA)*B |DATA) *A
9760-40 | Mux 1A05  |1205 3A05 3205
60/75 std| 0A0S 0205 2A05 2208
9762-80_ | Mux 1905 1105 3905 3105
. 60/75 std| 090s. 0105 2905 2105
M
D 9764-150 Mux 1A19 1219 3A19 3219
60/75 std| oal9 0219 2a19 2219
9766-300 | Mux 1919 1119 3919 3119
60/75 std|o91s. 0119 2919 2119
973%-12 | Mux 1802 1002 3802 3002
60/75 std| 0802 0002 2802 2002
973X-24 | Mux 1804 1004 3804 3004
60/75 std|0804 0004 2804 2004
M
D 973%-80 | Mux 1505 1105 3905 3105
60/75 stdloaos 0105 2905 2105
973X~160| Mux 1910 1110 3910 3110
60/75 std|0910 0110 2910 2110
9?3X-2.5 Mux 1D04 1504 2004 31504
60/75 StdloDo4 0504 2004 2504
H
P 973X-5.0| Mux 1EO4 1604 3E04 604
1_ 60775 Std | OEOD4 0604 2E04 2604
M
H .
D 973X-10 Mux 1F04 1704 3IF04 3704
60/75 Std | OF04 0704 2F04 2704
1 1
S 9448 Mux 99XX TR 91XX B9XX B1XX
D 60/75 Std 89XX 81XX A9XX AlXX
F
M 9778 Mux 1B4O 1340 3B40O 3l40
D 60/75 Std|] 0B4O 0340 2B40 2140
L
M 9485/ Mux 1904 1104 3904 3104
D 9457 60/75 Stdl 0904 0104 2904 2104
L R 2 )
9715-160 | Mux 1910 9110 ———- -—--
. ’ 60 Std 0910 0110 - ———
F
s R
D 9715-340! 60 std 0924 0124 ———— ———
5745-515 - |usay | 412y
g 9710-80 60 Std
D 090S 0105 - -—-- ——--
" Units with Read PLO for MFM to NRZ conversion

e Units without Read PLO for MFM to NRZ conversion
«s» Maximum cylinder number must be modified (DATA ENTRY position
F).to QOCD hex (9455) or O026E hex (9457).
weww Maximum cylinder number must be modified (DATA ENTRY position
F) to 02C6 hex.

reeat Spacial cpr(.'cpf;w\ oul;—




TABLE DEVICE TYPE CODES

DRIVE DEVICE INTER- DEVICE DEVICE DEVICE DEVICE
PAMILY CAPACITY| FACE TYPE TYPE TYPE TYPE
INDEX- INDEX- INDEX~- INDEX-
SECTOR/B| SECTOR/A | SECTOR/B| SECTOR/A
(NRZ {NRZ (MPM (MFM
DATA)*B [DATA)*A DATA) **B | DATA)**A
9760-40 | Mux 1A0S 1208 3A0S 3205
' 60/75 std| OADS 0208 208 2205
9762-80 |} Mux 1905 1105 3905 3105
. 60/75 Stdj 0905 - |0105 2905 2105
S
M
D 9764-150] Mux . 1A19 1219 3A19 3219
60/75 std] OAlS 0219 2A19 2219
9766-300] Mux 1919 1119 3919 3119
60/75 sStd} 0919 0119 2919 2119
973%-12 | Mux 1802 1002 3802 3002
60/75 std| 0802 0002 2802 2002
973X-24 | Mux 1804 1004 3804 3004
60/75 std| 0804 0004 2804 2004
M
M
D 973X-80 | Mux 1905 1105 3905 3105
60/75 std|090s 0108 2908 2105
973X~-160( Mux 1910 1110 3910 3110
60/75 Std|0910 0l1c 2910 2110
973%-2.5] Mux 1D04 1504 2D04 _ 3504
60/75 std|0D04 0504 2D04 2504
y
973X-5.0{ Mux 1E04 1604 3E04 3604
60/75 Std [OED4 0604 2E04 2604
M
M
D 973%X-10 Mux 1F04 1704 3F04 3704
60/75 Std |OF04 0704 2F04 2704
[o4
M 9448 Mux 99XX 91XxX B9XX B1XX
D . 60/75 Std }89XX . 81XX ASXX AlXX
P .
M 9775 Mux 1B40 1340 3B40 3340
D 60/7%5 Std |0B4O 0340 2B40 2340
L
M 9455/ Mux 1904 1104 3904 3104
D 9457 60/75 Std |0904 0104 2904 2104
LR 2
9715-160 | Mux 1910 1110 ———— ————
60 Std 0910 0110 ———— ————
F
S 9715-340 | 60 std 0924 0124 ——— ——-
jennn
D
9715-515 | 60 Std 4924 4124 ———— ———
AREY
R
S 9710-80 Mux 1908 1105 ———— ————
D €0 Sstd 0905 - 0108 ———— ————
X
M 9771-825 |60 std 4816 4016 ———— ————
D ARARD - - .. - - - .
o Units with Read PLO for MPM to NRZ conversiomn - - —~-—- -~
ok Units without Read PLO for MFM to NRZ conversion
raw Maximum cylinder number must be modified (DATA ENTRY)
position ) to 00OCD hex (9455) or 026E hex (9457).
pear  Maximum cylinder number must be modified (DATA ENTRY
position F) to 02C6 hex or 710 decimal. .
peene Maximum cylinder number must be modified (DATA ENTRY
position F) to O3FF hex or 1023 decimal. : .

~6.1-
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Determine " Number of - Number of
Drive Options Cylinders - Heads
F _E D CyB A 9 8 6 5 4,3 2 1 0

7
L 17 TaT27138fal2t1%81412]1]

Most Least
signe sign. number of moveable
bit bit heads (decimal number)

Example: 150 megabyte SMD has
19 moveable R/W heads
thus the last two digits of the
select code are 19.

Code uses 3 of the 4 bits available 0 - 320
in the 4 bit hex number or if
to determine the none
number of cylinders apply.
the drive has from 2 lookup table. 1+~ 823
- 411
- 843
-~ 1647
- 32
- 64
- 128

Ny eawn

Example: 150 megabyte SMD has
411 cylinders,
411 on table is a 2.

Index/sector signals in the B cable 08 Hex
Multiplex (-1} interface 10 Hex
MFM data {no read PLO in drive) 20 Hex
Not Used 40 Hex
CMD type drive 80 Hex
00 If
none apply

The first 5 bits determines I/0 and drive options and are entered with the cylinder code
as two Hex numbers.

Example: 150 megabyte SMD with standard 60 pin I/0 with no read PLO,
and index/sector signals in the B cable is a 28 (Hex) code.

28 Hex Thus the device type code is 2A19,
+ 2 Hex
Hex
Note:

zf};xf none apply, after selecting drive, rotate DATA ENTRY switch to F position and
manually enter, via keyboard, the number of cylinders.

Figure . Device Type Code Determination



UNIT SELECTION

After interface connection to the Drive has been made, we can select

the unit via the testbox. We start with the display "Testbox ready",

which is uP switches from HALT/RESET back up to START/RUN. Place
DATA ENTRY SW to DEVICE TYPE position, have the WR PROT SW up and

enter device type number via the keyboard.

The example shown is 0105, which stands for an 30 MB SMD, OEM 1/0,

entered at the bottom row of 16 LED's. The number is shown as 0105HEX.

Now press the LOAD key.

The display is transferred to the upper row of LED's and conditions the

processor to operate that specific type of device.

The status display is marginal at this point in time and will be corrected

after you
eesssssess have pressed the SEL DRV key.
The following can be observed on the status LED's:
1) I/0 RDY comes up
"Selected" LED comes up, but busy LED starts flashing.

This indicates that the Drive under Test is sufficiently selected,

but not yet READY. Wait for the Drive to come READY.

OEVICE TYPE
UNIT NUMBER

, T e 00000000000

3 RECORD
g::" 0 FIXED WEAQS [4 € [} 3 ] A 9 s ? ¢
c DATA PATTERN
STATUS 8YTES
[]
smwrner 2 Q0 OO OO Q O
wny AOORESS 2% p4 8 2 M 20 2 ¢ f
Wy CATA
@ O@ OO
10 T ON ROY Wwr SELD SEEK FLT BUSY
ROY mUN  CTL PROT ERR

“TE wRITE
PROT

s[a[s[sls]s

2) If the selected Drive is READY, the.normal display will
indicate that everything worked correct:
I/0 ready
Unit on CYL
Unit ready
Unit SEL
BUSY ON, but not flashing.

Try a RTZ command to see if unit reacts.

(o] 1 2 3
4 5 6 7
8 9 A B
c D E F
Hex ois» poe
oeC L &
RTZ an (-] ST
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Two more displays are possible when pressing the SEL DRV-key:
1) The WR PROT LED starts flashing. This indicates that the WR PROT SW

has not been up during Drive selection. Switch tester in WR PROT

and the unit will be sélected.

2) Display turns into any undefined, marginal condition or no display
is given at all.
This indicates that the unit is not pfoperly connected, terminated,
or dnit DC is off. Try to correct and repeat selection.
After the unit is selected, you can ask for the logic number, under
which the FTU found the Drive under test. This number should corres-
pond with the unit logic plug or switch settings (anything between
(g - 1510). To do so, you can stop the busy lamp from flashing or
wait for unit ready, then go to DATA ENTRY SW pos: UNIT NUMBER. The
LSB on the right of the top row LED's will display the unit logic

number.

STATUS BYTE FEATURE

To recall multiple information during operation of TB 216, such as
Cyl.-Address or Head Address we have the Status Byte Display

feature. Place DATA ENTRY SW to STATUS BYTE position and press the
appropriate key. The number pressed is indicated at the bottom row

of 16 LED's, while the information itself is displayed on the top row.

Here are some of the major displays:

STATUS BYTE 1 - CYL ADDR DISPLAY
During operation the LED's indicate the CYL Address
placed on the I/0 cable and sent to the unit, in this
case 82210.(which is 336 HEX).

: CEVICE TYPE
UNIT NUMBER o 1 2 3 - s [ 4 7 [ ; ] 0 " 2 13 “ 13
, w2 Q000000000000 00
£ RECORD
ey © FIXED HEADS fF € 0 ¢ 8 A 9% & T € S 4 3 2 1 o
¢ DATA PATTERM o

WESEEE - 000029092990900 @

MPU DATA
VU EOEE

e
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This status byte displays tag amd bus signals as they are sent
from the FTU to the drive.

Tag-Bus 1/0 (0)

Cylinder (1)

This status byte displays the cylinder on which the drive is
operating. The binary value assigned to each LED is given in
table 2-10.

Head (2)

This status byte displays the head with which the drive lis
reading or writing in hexadecimal. For example, for head 17,
LEDs 4 and 0 are lighted.

Record (3)

This status byte displays the record on which the drive is per-
forming a read/write operation. The display pattern is ident-
ical to the Head display. This is readily visible only in
manual or random record (see description’ of RECORD toggle
switch in table 2-2).

Sector (4)

When the drive has been selected, this status byte indicates
the total number of sectors being used by the drive. During
read/write operations, the sector on which the drive is reading
or writing is indicated., This is readily visible only in man-
ual or random record. :

Pattern (5)

This status byte displays the 16-bit data pattern that has been
entered in FTU memory and is repeated in the data field written
by the drive.

Address Errar Counter (6)

This status byte digplays a count of the number of address er-
rors occurring during an extended read operation. Unless the
ADDR ERROR OVERRIDE toggle switch is in the up position, the
drive will stop reading when an address error occurs.

Data Errar Counter (7)

This status byte displays a count of the number of records that
contain data errors. Unless the DATA ERROR OVERRIDE toggle
gwitch is in the up position, the drive will stop reading when
a data error occurs.

Flag/Pass Counters (8)

Display bits 0 through 7 indicate how many passes the drive has
made through the disk pack in an extended seek operation. Dis-
play bits 8 through F indicate the number of flagged tracks de-
tected in a read operation.

Seek Counter {9)

This status byte displays a count of number of seeks performed
in a nultiple seek operation.

Avarage Access Time (A)

This status byte displays the average access time for a series
of seeks. The display is binary-coded decimal where each group

of four LEDS represents a decimal digit. The least significant
digit is in tenths of milliseconds.

Access Time Counter (B and C)

These two displays ind{cate the total access time required for
a series of seeks. This is a binary representation where the
lower order 16 bits compose the C status byte, and the higher

order 16 bits compose the B status byte. The readout is in
tenths of milligeconds.

Cylinder Destination 1 (D)

When the drive is performing a continuous seek between two cyl-

inders., this status byte indicates the address of the first
cylinder.

Cylinder Destination 2 (E}

When the drive is performing a continuous seek between two cyl-
inders, this status byte indicates the address of the second
cylinder,

MUX Status (F)

This display indicates the fault status signals sent back from
a drive that has a multiplexed interface. The status condition
indicated by each LED is given in table 2-10, LEDs 2 and 6 are
rot used, .



Status Byte Number/Name

Status Byte Number/Name

0 1l 2 3
Tag-Bus I/0 Cylinder Head Record
Pixed
R/W PFirst Volune
P Enabled Access Enabled Not Used
(CMD)
D E T 4 16384 Not Used
I D A 2 8192
s{¢C G 1 4096
P B Hold Tag 2048
L| A 1024 1024
Al 9 512 512
Y 8 256 256 Not Used Not Used
7 B 128 128 128 128
6 U 64 64 64 64
B S s 32 32 32 32
b 4 16 16 16 16
T 3 I 8 8 8 8
/
] 2 (o] 4 4 4 4
1l 2 2 2 2
0 1 1 1 1

4 5 6 7

Sector Pattern Addr Error 'Data Error
Ctr Ctr
D { F |Not Used : 32768 Not Used 32768
I |E 16384 16384
S D 8192 8192
PIC 4096 4096
LB 2048 2048
Ala 1024 1024
Y |9 512 512
8 |} Not Used 256 Not Used 256
7 128 128 128 128
B |6 64 64 64 64
I 5 32 32 32 32
T 4 16 16 16 16
s |3 8 8 8 8
2 4 4 4 4
1 2 2 2 2
0 1 1 1 1

Al
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Status Byte Number/Name

STATUS BYTE NUMBER/NAME

8 9 A B
Flag/Pass Seek Average Access Time
_Counters Counter Access Time| Cts (0,1MS)

D|F P 128 32768 800 MS 2 147 483 648
I. E : 64 16384 400 MS 1 073 741 824
8 D A 32 8192 200 MS 536 870 912
P C ¢ 16 4096 100 MS 268 435 456
L B 8 2048 80 MS 134 217 728
alal 1024 10 Ms " 67 108 864
v|o B 2 512 20 MS 33 554 432

8 " 1 256 10 MsS 16 777 216

7 128 128 8 MS 8 388 608
? 6 ? . 64 64 4 MS 4 194 304
! 5 A 32 32 2 Ms 2 097 152
T 8 :

4 16 16 1 Ms 1 048 576
8 k] s 8 8 0.8 M3 . 524 288

2 ¢ 4 4 0.4 M3 262 144

1 H 2 2 0.2 M3 131 072

0 ? 1 1 0.1 MS 65 536

C D E P
Access Time| Cylinder Cylinder Mux
Ctr (0.1MS)| Destination Destination| Status
D} P 32i68 32768 32768 No Head Sel
I E 16384 16384 16384 Wrt Fault
S D 8192 8192 8192 W+R Off Cyl
P|c 4096 4096 4096 W/R Fault
L|[8B 2048 2048 2048 Voltage Fault
Ala 1024 1024 1024 HD SEL, Fault
Y 9 512 512 512 Seek Error
8 256 256 256 WRT Protect
7 128 128 128
B 6 64 64 64
I|s 32 32 32 on Cyl
T 4 16 16 16 Unit R4dy.
s 3 8 8 8
2 4 4 4
1 2 - 2 2 Offset Actlive
] 1 1 1 Chk Diag.

-TG-



DATA ENTRY GENERAL

The following are 3 methods of entering data after rotating data entry switch to the desired position:

e Normal entry - Each time any (0-F) key is pressed, its
hexadecimal value is entered into lower 4 LEDs (0-4) of
row 2, Data presently in LEDs 0-4 shifts 4 LEDs to the
left. Any data shifted left beyond F is lost (drops off).

A ) UPPER BYTE : LOUER BYTE
FggéleG : ) 01 2 345 6 7"E“S‘TB'TTATE‘Ti'TX'E? ;
DISP KEY PR PRESSING
l:gvg(smo?m : : N [{6AD] kEY

. . : ENRTERS DATA

BACK WNTO .- | . .. UPPER BYTE LOWER BYTE FROM ROV 2
ROH 2. e e e wr e e N UK
PRESSING FEDCOB A 9 8 7 6 5 4 3 2 | AND THTO
e, TP beQ | i
FROM FTU 2" z“ z" PIPEPPLPY z6 2% 2 2% 2% 2! 2°

ROW 2, -

" DATA IS ENTERED INTO ROW 2

- OVERLOADING UPPER AND LOWER BYTES
OF ROW 2, CAUSES DATA MOVING FROM
RIGHT 10 LEFT YO DROP OFF (IS LOST)

"Figure 2-7. Loading Data into FTU

& Bit éntry'; ?rosaing BIT key, prior to entering data,
causes the corresponding LEDs to toggle. Pressing LOAD
key clears bit mode.

e Display - Data can be exchanged between row 1 and row 2
by pressing DISP key (action will not effect memory).

Pressing‘DEC key converts row 2 hexadecimal data to (BCD)
data. Pressing HEX key converts row 2 decimal data (to hexa-
decimal data. Pressing CLR ENT key clears row 2 LEDs,

ke 8-

UPPER BIIE LOWER BYTE I
MSB u LSBy
[ t H 3 L) 3 . 6 7 ] ? [ +] (1] 12 [} I ) £ ]
el N N NI N N NI N NN o
GREEN R’ Gr8s5A) 2ED
F € 0 [4 » A L ] [ ] r [ 3 4 3 2 [ I ]
rowz | @ 000000600 0000
LA N L L Y LA L LI LA S L S A I LI 1
0 | 2 3
4 5 6 7
nat snmc Hslitisllalflle
OESTINATION
!' HEAD
EC
At —nco nesos EYILE

DATA PATIERN

A STATUS BYTES ' 2k —4 s 4
Vi e N
MU ADORESS ) F——9

My DATA

SEL (19,1
DAY iy

][]

= 0oL -
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ACCESS MODES

To check various access modes, place the R/W SEL switch to ACCESS ONLY

and select proper access mode on ACCESS SEL SW. The first 2 modes are

direct and direct cont.

destination address by placing the DATA ENTRY SW to DESTINATION,

In both cases you have to give the tester a

entering

the desired address via keyboard and press load. Entered address will be

shown on bottom row of 16 LED's in HEX; after pressing LOAD key it

transfers to top row and converts into Binary. PRESS GO to initiate

seek operation.

OEVICE TYpE
UNIT MUMBER
DESTINATION
MEAD
3 RECORD
FIXED HEADS
¢ OATA PATTERN
STATUS BYTES

0ATA
ENTRY

Py DATA

WAT FORMAT
WAT/RD FRMT
wRITE

ACCESS 5
SELECT
[+

LAMP TEST
SELF TEST

MEAD
ALIGNMENT

©©

DIRECT SEEK

Unit will seek to 82210 in this case, indicated by a short
ON CYL LED and RUN LED coming up.
the TB 216 will continuously issue 822 and seek tag to the

SEEX INCREMENT
W) ADORESS

we Q000 0@

FLAG DATA ADDR AD WwT Ok

€RR ERR P
MEAD  RECORD | START
AN
SEQ
RAN

SINGLE -

SHiIFT
PATT

OFF OFF QFF OATA
ERROR PATT

OVERRIOES

SEQ
PWR

0 ! 2

4 5 6 T
8 9 A B
c D E F

DisP CLR

=

CEC

SEL CLR
8T oRY FT

If you do not press STOP

drop of
key afterwards

interface and

drive (RUN LED on!) thus,keeping the drive busy with @-track seeks.

Press STOP key to terminate that operation, or have SINGLE/CONT SW in

SINGLE.

DIRECT CONT

Unit will seek between @@@ and entered address 822 continuously, provided,
the SINGLE/CONT SWITCH is in CONT.

If in SINGLE, alternate seeks can be done by pressing the GO-key for each

new seek, in this case, #gg

Continuous operation

of course,

and 822.

can be stopped by pressing the STOP key.
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I
If the entered address is iilegal and GO key is pressed, the drive will {\
react with SK ERROR, indicated on the STATUS LED's. The drive will not

accept any further seek command until SK ERROR is cleared. This can be (

accomplished by issuing an RZT command from the tester.

NOTE: STOP, CLEAR,OR RTZ do not remove the contents from the destination
register. If you want to clear or change destination register contents,

load new address or zero in it.

All other ACCESS MODES are automatic modes and do not require the
destination register. A short description is given here:

SEQ FWD: one-track seeks sequentially forward from @ to max Cyl address.

SEQ REV: one-track seeks sequentially backwards from max Cyl address to

zZero.
SEQ FWD/REV: this iIs the combination of the previous two.
RANDOM: access to random Cyl. addresses generated by the tester.

X-N: alternate seeks between @ and incremented by 1 after each seek.
It ends up with # to 822 in our case and would start all over
with the RETURN ADDR. 1 instead of § and so on. This test will do

all possible seeks in the tested device.

NOTE: All of the automatic modes will work in SINGLE (GO-key is
required for each seek) and CONT (automatically).

The automatic operation can be stopped with the STOP key.

If the EOT (End of Test) switch is active, the tester will do a
limited operation, such as: one complete pass of SEQ FWD or REV
only or

10.000 RANDOM seeks only.

For more details and better understanding, refer to tester manual

or ... do it yourself.

-
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SECTOR NUMBERS

Before setting up the FTU for writing, verify that the number of sectors

the unit is set for corresponds with the number the TB 216 displays.

When unit is rdy & selected, place DATA ENTRY SWITCH to pos. C and read
the number of sectors from the top row LED's. '

For example: unit is set to 64 sectors, LED 26 is 1lit.

:‘l:ci:;i 0 1 2 3 4 ] [ 1 7 ) 9 0 [ 1] 1”2 [ [} [}
' et P OO 000000000 OO0
€
oara :i?:eios F E O ¢ 8 A 9 8 ?r € 5 & 3 2 1 o

ENTRY

OATA PATTERN
/ A STATUS BYTES

SEEK INCREMENT
Due to the fact that the FIU simply counts the transmitted sector pulses
to determine the number of sectors; however, some drive sector numbers end
up with a short, non-usable sector before index, your tester might display
a wrong sector number (+ 1) and set up internally to access them all. This
will result in a RD/WR hang up of the TB 216. The same will happen if there
is no display at all. This might be caused by the wrong device type code

for sector & IDX in A or B cable.

The following table will give you all sector numbers between 4 and 128
with their appropriate sector SW setting in the disc drive (SMD's and

MMD's only).

The sector numbers:
NOT MARKED - will be displayed correct and FTU will work.

MARKED: * - will be'displayed as X + 1, the FTU will not work
unless you reload the correct sector number.

Example: 65 sectors is displayed as 66 and has to be
altered to 55 to make the TB216 work properly.

MARKED: ¥ - will be displayed as X + 1 but the FTU will work. You

might leave it or change it.

If you have/want to enter a sector number different from the display,

proceed as follows:

With DATA ENTRY SW in pos. C tvn~ in seétor number, which appears on
bottom row LED's, press]HEXland'LOAleey, the top row LED's will display

the sect.numb.in binary and the TB 216 program will set up accordingly.




Mumber Switch Number - Number Switch Nuaber Muner .s"'ff" unber Nusdes _ Suiteh Munber = .:!
u::ou 2 3 4 35 6 1 08 20 11 || Bectora} 0 2 23 4 3 6 7 ¢ % 1011 Sectors] 0 1 2 3 ¢ 5 6 7 8 9% 1012 Sectorsf O 1..}‘.~).__4" S 6 T s 9 lqlx
1 cececccooococc flag o occccoco ° x 68 0O 0 C 0O O0DOCTCOOGOG U gy oé-'c‘o.o_'.u'oicb':)o"ko;
s cccccccoococ flay fo coccocooo s |coooooccoooo Fs1o [{cocoooocooop:
‘ ccccccocoooc fley |o 6o oc:oc o 0.0 "2 |ecc ccecoecooo o0 101 o o ¢co 6o 6 ¢ o o 4q:_§3_
2 Jeccee c:c o ccc o ffxi c 6’c’ oz 0c o 0.0 n coccccocoooo fls12 |oc 0-0 0 0 o ¢ °-.°%"’...:°'."
- c¢cccooococco 40 c C6o0C0OCOO0O *72 coocccocoooo lln10d {cooooo0 06 ¢c oo o0 o
Ty oo—cococrcocoﬂyn ©occooococooo 73 cccoccocoooo s ooqoo-.qo'_coo”i?;_b_
10 cccececcecoococCco 2 c : c ccoo.c 0 0-0 L 37 0Oo0cogccocooo0o0 1. [c c c c ccc.b o' q
1 0opcodocc o>:§ c-o- ) c "0 c cooc '9;i° ‘o %73 ocooccocoooo [fsis [Co c c €< é?‘o _q"
i [cceccoe ‘0 §' oc o ||sq o o c.cooc o 00 *76 ccccocacooodo [fxrr |o o cccccoo
13 o o o €000 6 00 c.0 Hlyas €. 0-0.C..0.¢C ©.0 C 6.0 0 .11 coccococoo.0o0 3108 |'c'c o c € c. t':'.'o,.o“_;.,
u Jec .c:irc'r-_t_c .9 ¢'ccoo « |cico o 6-¢.¢07¢ © 00 *18- Jlcc6cococoo o_'o'_ ¢ Tos o ¢ .o.c'.-cvjc..ci__'g-io_. .0-;
135 |ec e e cc ‘coccoo flxg o o c coooco.00 23" Jc 0o 0oc¢cococoboo [[§mfcoocceec 000 oo
16- |6 c.cooo0ococcooao . ¢ ‘ocooocoo o 50 cccoococooo0o0 111 |['o 0 0.ccccoooo’0
*ar cococaoa € € 00 |12y Cc 000.C-0.00COO0O %91 ©0CO0O0OCGCOOGOO 12 [c ccocccoooo0o0
s 1 coocoecCeocoollrg c cooooc.ooo0 %92 ocoocococoooo |vin c‘o'co.c'cc‘o'bo'op"
19 o coao o ¢ cocoolflsg 0" "0 000 0°c 0°0 0 *gy ©000o00cocoo0o0o0 f¥vi« [00¢cocCcC:cC © 00 0. 0
20 fe¢cc-coococoofivg | ©o0coocooo &« |cccceeoocoovoo |fvns feccooceecoooo o
21 €CCCCcCcCcCcCoo0COoO0|jys) oo0ccccccoo.0o0 385 cocccoocoooo [[¥16 |{0¢c oo cccoooao
s 22 co o000 ccodcoollrtsy lceccoceccoood 86 ccoccoocoooo |v 117 |c000c &co oo o0
x 23 cccoo00COG®GCO Ol ¥ c y 0 C ¢ cffc € oo o0 ‘37‘ coocecoocooo0o0 fiYn |ooaocecc 0 0000
2 |ccccocooocoa 6 fc cocccoooo s8¢ |[cccocooccooo ¥y |[cccecocecoooo 0
® 28 0 0o0ccaogooocoo| s o cocccoooo 1] 6 ccocoocoo0o0o0 120 {fccccocec ‘0 o 0 0g-6
52 cco0oo0o00000¢cC 0O | 538 nccAooc“c'cooﬁl')'.a v 30 coococoocoooo |%x121 {locceco.ceooo.0o
*27 [ooooceccccooofss3-|ocooocccoooo “x91 ocoocoocoooo 2122 coccocecoo ‘0.5 o
21 ccccc.0cccooo 60 cccccoccoooo0 x92 cooocoocaoooo0 Vi3 Joocc o c¢co'o 6.0 0
s 29 occcooccecooof{ sg; ccoccoccoooo 9 ccccooocooo0o0 2126 |c c o c0occoooo0 O
0 € ccceccoccooo0 862 c cco é o cc oo oo 594 €C oc cooo0oCOOO0OO O %128 O C0COGCTCOOOGOO© O
s ) 0O 0 OO CC O CC 0o O O $¢) OOCOCOCC.OO‘OO 95 OOCCOOOvCOOOO vli‘ COOCOC‘COOO'O(’)
J”_IE:C”°*°‘:°’+°"°“"'§°“°:‘°“°] . Cc00O0OCGCOCTCOOOO 9 € cCocovooO0COOO OO0 vin 0 0oo0c¢oO0C.ccoO o o a-o
N occcocoo ccooo s €coccooc¢ccooo0o0 597 C 00COUOUOCOOGOO 128 coococco.0co :b:
LR 1] Oc'QCbOOCC.OOOI‘u ococ'ooc_co'ooo 98 0 00CoO0OOTcCTCUOO -~
13 |cccccccocoool ty cCccoooccoooo 3 iy |
Note: C = Closed of On pasition: O = Oj-an or Off position, Note: ¢ « Closed or On position; O = Open or Off position. . . ‘

{s}sData/Address errars.

~

{¥)=Uarks but TB2LL "C"= +1 Af this caunt.

{s}= Data/Address errars.

{¥}= Varks but TBZILE "¢

"



READ/WRITE/FORMAT OPERATIONS

.To prepare the Drive for Read/Write operation, you will have to FORMAT
the media first, unless it has been formatted with the TB 216. The TRACK

Y

FORMAT is configured in the TB 216 by the number of sectors the Disk Drive
is set to and apre-given fixed FORMAT PATTERN. Your influence to the WR
FORMAT process is limited to the way you want to do it. WR FORMAT and
WR/RD FORMAT do the same except in WR/RD FORMAT all information written

is verified before the tester goes on.

In both cases, data is written in the data field following the address
field. If you do not specify a certain data pattern at this point, the

FTU writes all ZEROS into the DATA FIELD. To prepare the testbox

for writing, perform the following operations:

{ CEVICE TYPE :
UNIT NUMBER [} [ 2 3 . s [ 7 [] s o nlr 13 e s
A\l el V0N NoN JoN N N JON JON ]oN NeNe
£ RECORD
2:1\":" FIXED WEADS F L ¢ 8 A 9 8 L A e 3 2 ! °
¢ OATA PATTERN
° e 2 QO OO0 B0 @10 0 ©IO® O O
/ U ADORESS 2% 24 28 z"lz“ PLIF z'lz’ 2 2 2 |2? 22 2 20
MU DATA

INe—e— N—1 —" —A

I) OLD FIRMWARE (FTU S/C 23 OR BELOW)

With the WR PROT SW UP, and DATA ENTRY SW in position B, you enter
the WRITE ENABLE Code 5754 via the keyboard. Press the LOAD key now
and toggle the WR PROT SW down.

The FTU is now able to perform any desired WR/RD function.

II) NEW FIRMWARE

FTU must be S/C 26 or have FCO PE 54 327 installed. The applicable
firmware is
EPROMS 5025 785L4/-7855 or

ROMS 5025 7904/-7905 ( BOARD LOC. 0431 resp. 2731 )

(Ref. is TB 216 field manual 8332 3370, Rev. E).

After unit is READY and selected by FTU, rotate DATA ENTRY SW to
POS. B and 1load WRITE ENABLE CODE 5754 (WR PROT SW up).

( This is the same procedure as it was required with the old Firmware.

v

' However, additionally the new Firmware offers two more programming steps:



DATA ENTRY

POSITION F :

The MAX CYL ADDRESS (according to the unit code you have
previously entered) is displayed in binary, in this case
82210 (based on code 0105 for an 80MB SMD ).

m

N\ i 0000000000000 080

?:3;:' o FIXED HEADS f E o ¢ 8B a 9 T & 3 & 3 2 ' °
¢ DATA PATTERN :

’ wmner 20 0 000 Q0000 (OJN®)
WPy ADORESS 29 2 2 2 0 @ Y 8 2T ¢ 28 ¢ 2 2 2 20
v pard 1 =1 — —"1

If you want to alter this max address, for instance to 50040 ,
enter 500 via the keyboard , press HEX—I0AD. The Display
will change accordingly and show the 500 in Binary.

DEVICE TYPE
\ [——-—mn NUMBER e ' 2 3 4 & & 7 8 9 0 M 2 13 4 s
\ mmren Q00000000080 @) LoAD
RECORD
pama g FIXED HEADS F € o ¢ 8 a 9 3 7T € s 4 3y z 1 o
¢ DATA PATTEAN
STATUS BvTES
. 8 M SEEN INCREMENT Row2 O @ @ @ O @ O O
l—--—wwmss FE S R A S L L LA BT R FA L 2
ey 0aTA I, S e L 500_’HEX

This is not required for writing in particular, however, the {
new Firmware has this feature built in.

DATA ENTRY
POSITION E :  (This step is required for normal WR/RD Operation !)

The left 8 Bits of the upper row of LEDs display automatically
the number of DATA RECORDS to be accessed by the FTU, in the

case of %2 sectors that would be 30. .
Regardless of the number displayed you have to add a NON ZERO
value into the 4 low order Bits on the very right.

For instance :

The display is 3040 on the left Byte, press DISPILAY, _gnd the 3040

moves to the bottom row.Pressing BIT_M_J—1"_wM“:fIOAD

changes your display to as 1nd1cated below'
2}'2 2% 2" 2% ¥ 2! e

DEVICE TvPE

UNIT NUMBER . G k4 [] k4 Ee] [X] 3 3 i4 18
N e ~ 0000 0®e Ol 0000 pisPL  LOAD
g:‘r:' o :fxctoo*:c‘ps f E 0 5 4 3 8 r 6 .8 4 3 2 ' [

¢ DATA PATTERN HDD
STATUS BYTES

ot w0 Q0 Q0@ QQ Q00080 (
wy ADORESS FLE A A S L TR T LA T A 2 T S I 8IT —a1 -
Py DATA - [Ned A N1 "V

Now the’ T3216 is able to do any desired WR/RD operatlon However,
refer to the next sheet to see the difference of SECTOR & RECORD.
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SECTOR «—> RECORD  DIFFERENCE

The number of DATA RECORDS written by the FTU is always less

than the number of SECTORS available from the Unit.

The Tester does not write a certain time after INDEX to -~
protect special customer formats. This is called HOME ADDRESS
PROTECTION GAP. _

Depending of the number of sectors , more or less are skipped
after Index before the TB216 writes the first DATA RECORD.

Ref. to the SEC/REC. difference table and figure below :

SECTOR AND DATA RECORD RELATIONSHIP

Number Number Sector Location of
of Sectors Protected lst Data Record
1-16 1 (0) 1
17-32 2 (0,1) 2
33-48 3 (0-2) 3
49-64 4 (0-3) 4
65-80 5 (0-4) S
71-96 6 (0-5) 6
87-112 7 (0-6) 7
103-128 8 (0-7) 8 .

EXAMPLE:

64 sector drive (sector 0-63). /
Sector 0,1,2, and 3 are protected.’

!
Sectors 4 through 63 are available\

Record 0 corresponds to sector 4.

Record 59 corresponds to sector 63.

NOTE : With the new Firmware and the WR ENABLE CODE 5754 only,
the FTU will access normally and write on the last CYL
only. With the additional programming on DA ENTRY POS E,
it will write all CYL, except 25640 , which is normal.



The following now describes a typical write format: ::

With the DATA ENTRY SW in position DATA PATTERN enter desired Pattern (}
via keyboard, for instance B 6 B 6 HEX. Press LOAD. This pattern will
be written time after time as a sequence of 1's and $'s as indicated on

top LED's. (Contents of data pattern register).

IER FWD CYl COUNT

OEVICE TYPE -
UNIT NUMEER O 1 2 3 4 s ¢ T @& % O U 2 13 4 s
CESTINATION
. pesm lloNoNoNoNoNo X N R N N N N N N |
. € RECORD
Entar © FIXED WEADS F € o0 ¢ B8 a4 9 88 T € 5 4 3 2 1 o0
¢ OATA PATTERN
. STATUS BYTES O .
SEEX INCREMENT
WPy ADORESS PO S
WPy DATA
i 2 3
5 6 7
. 9 A 8
MANUAL TAGS
OIRECT SEEX
OMECT COMT D F
¥ SEQ FORWARD €
. '€ SEQ REVERSE
MCCESS
£EB o SEQ Fwo/REY P
¢ RANOCM SEEK oisp P
s X—eN SEER -
FIXED YOLUME (
l £0r SHIFT SEQ
LAme TEST STOP  DATA  ADOR  PATT  Pwa oEC wir SeL LR .
SELF TEST DAV FLT
HEAD
ALIGNMENT
- -
OfF OfF OFF DATA OFF
ermon _] SATT RTZ anr n st
OvERRICES

Now set up TB 216 for appropriate seek mode, head and record select

and display mode as follows:

RD/WR SEL to WR/RD FORMAT

ACCESS SEL to SEQ FWD (ALL CYL)
HEADS to SEQUENTIAL (ALL)
RECORDS to SEQUENTIAL (ALL)
STATUS BYTE 1 - CYL ADDR. DISPLAY

Press GO-~key. The write and read LED's will alternately come up and

the top row of LED's will show the Cyl addresses as you sequentially

move in.
NOTE: Youn may have EOT-switch up to complete one pass and then stop.
“You should not have the SHIFT PATT switch up during format as

this could lead you into confusion later on by not knowing which (;_

data you wrote on which track.
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Switching into STATUS BYTE 2»the sequential head addresses will be
displayed on the top.

If you don't want to stop the operation at the occurance of an address
or data error, have the error overide switches up and look if any

error has been counted under status byte 6 and 7 later on.
. OEVICE TYPE
UNIT NLMBER o ' 2 3 . L] § 14 8 9 0 I -4 3 "
‘ e i 000000000000 e
o :;cgo:?‘;‘ps F € ] 4 .} A ? 8 r L 3 ] 4 3 2 1 -]

¢ DATA PATTERN
’ amroes 2 O O QO QOO ONONONOX )
B’ ¢ 2 2 2 20

MRy ADORESS 2™ % 8 2 o @
MU CATA

£

BCATA
ENTRY

O

L4

~N

After a good format operation has been completed you can randomly
write and read any information in any way you want.

The setup selected here is as follows:

ACCESS SEL: RANDOM

RD/WR SEL: WR/RD

SHIFT DATA PATT SW - UP

ERROR OVERIDE SW - UP

EOT SW - UP

SEQUENTIAL HEADS AND RECORDS

- ERR ERN
MEAD  RECORD

MANUAL TAGS MAN—
OIRECT SEEX SEQ
OIRECT CONT RAN
F SEQ FORWARD nALT

weT
PROT

€
AM
cLR
E Hex oisp o w0
Seoicr

SHIFT sSEQ

'€ SEQ REVERSE
access o

wmTE
SINGLE - LATE  FLAG
SELECT SEQ FWO/REY —_
¢ RANDOM SEEX
A x—eN SEEK
FIXED YOLUME ON + L
£OT

L—LAMF TEST

$TOP DATA AQDR PATT PR DEC siT SEL

SELF TEST oRv
WEAD
ALIGNMENT
= d OFF OFF  OFF | DATA  OFF I
e anon poeid ”TZ ar N l
O ) OVERRIDES - N

The TB 216 will now do 10.000 Random Seeks. At a stop on CYL it will select

[=%.)
FLT

all available Data Heads in logical sequence and with each of them at a
time perform an Address Read and verification, write the Data Pattern
and at the next revolution read back both, Address and Data and verify.
This will be done with all records (sectors). After all heads being
used, the unit seeks to next random Cyl address.

To speed up this operation you might switch into RANDOM HEADS/RECORDS
accordingly.

During this test, WRITE DATA PATTERN, entered by you will be shifted
by one Bit-position to the left with each write process. This can be
seen under STATUS BYTE 5 ~ data pattern.

TB 216 would stop with an address or data error if the error gverride
switches are not activated. Otherwise, the tester will continue, and
both, addr.- and data errors will be counted. The count can be dis-

played under status byte 6 and 7.



TESTER HANG UP

In an attempt to read illegal, invalid information, very seldomly
the TB 216 processor might hang up during a RD/WR operation.
The tester will stop, the read lamp might still be on, but the testbox

does not react to any switch or PUSH BUTTON anymore.

To bring the tester back to normal without DC OFF/ON, which would
require reselection of the drive under test and reloading of all

data into various registers, proceed as follows:

cLr
Hex oise cLe 1080
+3 -9% RUN
PROCESSOR "
e € : sEL cr
oeC skl oRy FLT

RTZ =X} GO ST

uP - RUN-SWITCH to HALT

Press the STOP-key

uP - switch back to RUN

You may issue a RTZ command now to see drive's reaction.

Finally press GO to continue with selected operation.

[ CLEAR FAULT]

If during any operation a disk unit fault occurs, the tester operation

stops and the FAULT STATUS LED starts flashing.

Press the CLEAR FLT key to stop the LED from flashing and to issue a
FLT CLEAR command via the interface to the unit under test. If the
fault condition is not steady and fault status is cleared, normal

operation can be resumed.




Another important feature of the TB 216 is the STATUS BYPASS.

This allows you to make the FTU continue operations, even if the
required I/0 Status is incorrect, such as FLT OR SK ERROR Active
or ON CYL or Unit SEL missing.

STATUS BYPASS |

The FTU will normally not send commands to drive if error conditions
are present. For special test purposes; it is possible to override
this condition and continue exercising the drive by positioning FTU

front panel switches as follows:

1. Rotate DATA ENTRY switch to STATUS BYTES position.

2. Press F key.

3. Press CLR ENT key.

L. Press BIT key.

5. Enter appropriate bypass bit(s) from table 2-9. Row 2 LED's
will display the bypass bit(s) of error condition in row 3
directly below it.

6. Press LOAD key.

7. Press F key.

8. After this select any STATUS BYTE you want, the entered
bypass BIT will always be displayed on row 1 LEDs.

TABLE 2 - 8. STATUS BYPASS BIT TABLE

Bit Display Bypass Bit Bypass Status
213 D On Cylinder
212 c Tag Gate In (RDY)
210 A Selected
29 9 Seek Error
28 8 Fault
215 F Time Out
214 E Continuous Updated MUX Status

OEVICE TYPE
T NUmBER

: e o @0 0000000060660 0

OATA N hecomo '
Evtry © FINED WEADS 4 € 0 ¢ [] . 9 s . 6 3 0 3 2 [ [}
¢ OATA paTTERN '

STATUS BYTES
s w2 O

SEER WCREMENT O O O O O L ] N
f Wy A0ORESS 22 [ S S L L T Lo T L 2°
Py DATA f
(34 wAT SORMAT """.O 0.0@. 0 !
c@-ﬂnu Fruy 1/0 UMIT  ON  ROY Wl SELC SEEx FuT  guse
i

e ROY RuN M PROT £rn

10

This example shows STATUS BYTE 1 .selected with the FAULT bypass BIT 3

previously entered.The FTU will now ignore the FAULT STATUS and continue
it's operation.



CMD VOLUME SELECTION

The CMD as a DEVICE is selected as any other - unit, i.e., in

- DATA ENTRY POS 'DEVICE TYPE' you enter the appropriate DEVICE CODE,

press LOAD (with WR PROT SW up) and SEL DRV. However, in your DEVICE TYPE
CODE , the number of DATA HEADS on the FIXED VOLUME has to be correct.
CMD - 96MB - 05 ( for 5 DATA HEADS on the fixed volume)

CMD - 64MB - 03

CMD - 32MB - 01

The following procedure describes VOLUME SELECTION of a CMD which works

at STANDARD VOLUME,i.e., the Cartridge Srvo is selected after LOAD Operation
or RTZ. Let's assume you have already selected the unit with the right CCDE.

The FTU can be programmed to :
1. access cartridge only ,
2. access fixed volume only ,

3. access both alternately , during any WR/RD operation.

OEVICE TVPE MAMUAL TAGS
UNIT NUMBER OIRECT SEEK
. r——-gii:““'("‘ ’ OIRECT CONT
. o . $£Q FORwARD oec| || {or ]| Wl 1]
oata : SEQ REVERSE hd
derae O FIXEQ “EADS secess 5 SEQ FwOrREY |
- DATA PATTERN ¢ AANOOM SEEX
s STATYS BYTES A X —en SEEX ary LAt 4] ST
] e SEER INCREMENT FIXED VOLUME I
e Wy 00RESS l——uno Test
Moy DaTA

SELF TEST

Nr. 1. DATA ENTRY SW to POS 'DEVICE TYPE'
WR PROT SW up ( after selection back down)
Press SEL DRV (Access Sel.Sw must not be in FXD VOLUME !)
This is actually what you did after loading the device code for
general unit selection. .

The FTU will now operate the cartridge volume only.

Nr. 2. ACCESS SEL SW to POS ' FIXED VOLUME '
WR PROT SW up (after selection back down)
Press SEL DRV (Data Entry Sw. must not be in Device Type !)

The FTU will now operate the fixed volume only.

-Nr. 3. Same set-up as Nr.z.
Press GO

The FTU will now alternately access cartrldge and fixed volume.

NOTE I: If you want to leave e1ther mode and go to another, Just repeat

the appropriate steps .

NOTE II. L ¥
If your CMD operates at the VOLUME INVERT OPTION , the steps

one and two  are exactly the same, however, Yyou will always

be on the opposite volume within the CMD.

C.
(-
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lgiARK SELECTION / OPERATION

For operation with the CDC 9455 LARK MODULE DRIVE the TB 216 must have:
1. The new firmware ROMs
2. A modified AJHX to BJHX I/0 Card

Ref. SPO 68816-1, P/N 9202 5500
3. A new BJHX I/0O card
The Tester Cables are connected and terminated at the P/0- Adapter PWA
like any other unit. (NOT on the LARK BASE PWA)

SELECT

The 9455 LARK selects with DEVICE TYPE CODE 0104 ( & HEADS)
Note: The LARK DRIVE needs about 2 min. to get READY.
OPERATION

After LARK IS READY and SELECTED, rotate DATA ENTRY SW to POS F:

The TB 216 displays 822_  ~according to the CODE 0104,

As the LARK has only 2067 cylinders (## - 205), the number 82210 has to be
changed to 20510

NUEE 2566000066 00006054

£ RECOMO
g:\]":" ° FIXED HEADS F € o0 ¢ s A s 8 L s 4« 3 2 [ -]
c OATA PATTERN
STATUS 8YTES
. seEx ncREwENT POV 2 C) CD CD C) 6@ Qﬁ C) @DQ@ C) @b 2!%7-—.
MY ADORESS 2% ¢ 23 R P 0 8 8 7 4 8 e 2t 2
My CATA IRn—" "— N—1 —"

Enter 205 via Key Board, press HEX LOAD or enter CDH (which is 205 )
press LOAD and the d1sp1av will change to 205 in binary.

DATA ENTRY SW POS. E

The number of Records displayed on the upper, left Byte of LEDs can either

be 3010 or 6010, as the LARK operates 32 or 64 Sectors only.

For WRITE ENABLE, you press DISPLAY - BIT - 1 - LOAD!

DATA ENTRY SW POS. B
For WRITE ENABLE you enter 5754 and press LOAD.

Now the FTU will access and WR/RD as desired in all automatic and manual
modes as any other unit.



ACCESS TIME CHECK

The different Tester modes to verify the unit's seek time are as follows: ( N
1. Manual seek time check for one seek of any lenqgth.
2. Average seek time for number of repetitive inclusive RANDOM seek

average access time:

No. 1 Example for one 822 Track seek:
SINGLE/CONT SW to SINGLE
DATA ENTRY SW to DESTINATION
Enter via Keyhoard 822 —>press LCAD

DATA ENTRY SW ‘ to STATUS BYTE-=PRESS-A

ACCESS SEL sSW to DIRECT SK —-epress GO

Unit performs a seek to Track 822 _
ACCESS SEL SW to C —» press GO

The upper row of LED's displays the seek time for this seek in milliseconds

as shown (BCD), in this case 51.7 ms

/00 ms  JOms /ms 0.!lms BcD

DEVICE TYPE °
UNIT NUMBER L] [ ] 3 4 0 " i 15

wsarion  mwt O O O o‘cs)g éo .560 ® «—5/.7ms

RECORD
FIXED HEADS
DATA PATTERN

STATUS BYTES . . O
! !___..sif:;;;::;im o cz?‘ 9 9 2 (?? 0 22 2 oz‘ 9 9 2 9 A
vy paTa "= — 1 —

No. 2 Average seek time of a number of continuocus seeks (in this case

between §#§ - 522)

€ € o] < 8 a 9 8 ? 6 - 4 3 2 : o

SINGLE/CUNT SW to CONTINUOQUS (
DATA ENTRY SW to DESTINATION ’
ENTER 522 e«——-3 Press LOAD -

DATA ENTRY SW to STATUS BYTE —wPRESS-A

ACCESS SEL SW to DIRECT CONT —ePress GO

The unit does now continuous seeks between §#§ -~ 522,
Press -»STOP after any number nf seeks.
ACCESS SEL SW to, C —»Press GO

The FTU displays the avcrage secek t.ime of all 522 track seeks performed.

To find the average access time of a Drive; go to ACCESS SEL - RANDOM and

let the unit perform any numher of RANDOM seeks, then stop the operation (
by pressing STOP, or have the EOT SW up (max. 10.000 seeks). i
The number of seeks performed can he displayed under STATUS BYTE 9 (seek (\

counter).
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HEAD ALIGNMENT

This part of the presentation describes the basic handling of the TB

for head alignment.

Set up your disk drive for head alignment and connect head alignment
cable into tester front panel (mV offset voltage into internal A/D

converter).

Set up testbox by placing

DATA ENTRY SW to DESTINATION
RD/WR SEL SW to HD ALIGNMENT
ACCESS SEL SW to DIR SEEK

HD SEL SW to MANUAL, then type

inthe alignment Cyl address and load into destination register.

OEVICE TYPE
UNIT NUMBER (-] ' 2 3 & 5 & 7 ] s 0
DESTINATION ROW | O O O O
ol O0O000OpQOCeee [
F RECORD

FIXED HEADS F E o c 8 A 9 s 14 6 ] 4 3 2 | [}
c OATA PATTERN

STATUS BYTES

[
seEx mcrement FOW 2 Ozu O

I ADORESS 28

MPY DATA

RO/wRT s
SELECT

OIRECT SEEX S€Q
, e DIRECT CONT AN T (o o] E F
SEQ FORWARD e :
€ . —
access L0 REVERSE SINLE = LATE FLAG  PROT A
LeEss o SEQ FwosREY -
c RANDOM SEEX HEX oI ENT
. X—sN SEEX
FIXED VOLUME con + Ly
€or sea
LAMP TEST STOP DATA  ASOR  PATT  PwR

CEC

SHIFT SEL an
SELF TEST orv FLT
WEAD
ALIGNMENT
- -
OFF OFF OFF OATA OFF
Lz = =R
OVERRIOES

taVt .

Place and leave DATA ENTRY SW to HEAD position and load head number

you want to look for.

There are 3 different display modes for the mV coming from the unit's

head alignment card. Refer to Tester Manual for more details.

The one selected here is the so called BIT MODE.

To initiate the direct seek to the alignment TRACK, selection of the
head and the alignment display, press BIT-GO.

216

LoAD
2%5,,



The 16 LED bottom row display is interpreted as follows:
Going from right to left, each LED is a 10 mV step, up to 100 mV at
the tenth LED from the right. Then, the next ones are 200, 300, 400 mv
and so on. The extreme left 1is the polarity sign. Off is positive,
on is negative,

The reading of this picture is =230 mV.

DEVICE TYPE
" 12 3 " k]

= = 56 660060000888 88 Hmws

€ RECORD
A
Ty 0 FIXED HEADS .

¢ DATA PATTERN

STATUS BYTES
. Row O

SEEX INCREMENT 2 .
P ADDRESS 2
MPU DATA

&

2 P U 4 ¢ 27 AN A - L R

IN—"1 "= ~"—1 ~"—"

To select another head, press STOP and CLEAR, load new head number and

press BIT-GO again.

This HANDOUT has been made to assist you in getting started with the
basic operations of this tester.

There are many more features built in to support you in troubleshooting
and checkout of our Diék products, such as I/0 Line Teét; bad track
flagging and so on. o '

For more details, extended knowledge and professional handling,refer to
Tester Manual, or call MPI-Heppenheim CS/FS to answer specific questions

you have and cccecesesecessess practice with your tester.

GOQnh LUCK

MAGNETIC PERIPHERALS INC.-GERMANY
EUROPEAN TRAINING CENTER

HEPPENHEIM s o@ ol

0 0000Q0 @00 -230m/

o a—
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CONTROLS AND INDICATORS

’

Table 2-2 contains functional descriptions of the controls and
indicators located on the front panel of the FTU. The purpose
of each switch is given in general terms., Following that is a
list of switch positions in the left-hand column; the drive
and/or FTU operation corresponding to this switch setting |is
described in the right-hand column. Keyboard keys are listed

on the left with a result of pressing them given to the right, .

Finally, the LED indicators are listed along with a description
of the condition lighting them.

The only control not located on the front panel is the circuit
breaker; this is mounted on the power supply module and is used
to turn the FTU on and off,

TABLE 2-2.

CONTROLS AND INDICATORS

Control/Indicator

Functibn

DATA ENTRY
switch

DEVICE TYPE

This is a rotary switch that is set to
different positions to allow specific
kinds of information to be entered into
the FTU memory through the keyboard.
This information can be entered in ei-
ther hexadecimal, decimal, or binary
code unless only one of these codes is
specified. Also, each switch position
allows display (on the top row of 16
LEDsS) of data previously entered |in
that segment of the FTU memory. A de-
scription of each switch position fol-
lows.

A four-character code 13 loaded into
the FTU memory. This code programs the
FTU to exercise a specific type of
drive. -

TABLE 2-2. CONTROLS AND INDICATORS (Contd)
Control/Indicator Function
UNIT NUMBER The logical address of the drive being
tested, determined automatically by the
FTU, is displayed on row 1 LEDs. May
be reset, to any unit number.
DESTINATION The track destination for a direct seek

HEAD

RECORD

FIXED HEADS

DATA PATTERN

is loaded into the FTU memory in the
direct seek and direct continuous
modes. The entry is made in decimal
fornm.

With the HEAD toggle switch in the MAN
position, a specific moveable head ad-
dress is selected. The entry is made
in decimal form. High order byte dis-
plays bus-in for manual multiplex tag.

A specific record address is 1loaded,
provided that the RECORD togglae switch|
is in the MAN position. The entry is
made in decimal form.

The number of fixed heads is loaded (in
decimal), and the microprocessor 1is
setup for fixed head access,

A sixteen-bit data pattern is entered
(in hexadecimal) into the FTU memory.
In write operations, this data pattern
ia repeated throughout the data field.

Table Continued on Next Page

«

-4~



TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

Control/Indicator

- Function

STATUS BYTES

SEEK INCREMENT

MPU ADDRESS

Up to sixteen different status words
are displayed on row 1 LEDs. The four
least significant bits of row 2 LEDs
indicate the code of the status word
which has been entered on the keyboard
and is being displayed. 512 memory lo-
cations may be displayed by pressing
CLR ENT key and entering an address,
It also allows entry of error bypass
bit in status, byte F, Refer to table
2-11.

In sequential access modes, the FTU is
programmed to command seeks to every
nth cylinder after the number "n" has
been entered (in decimal) on the key-
board, For example, if three is en-
tered, the drive will seek every third
cylinder. With no entry, the seek in-
crement {8 one, and no cylinders are
skipped in the sequence.

A valid MPU address can be entered via
the keyboard and displayed on row 2
LEDS. When the LOAD key is pressed,
the address 1is transferred to row .1
LEDs and the data at this address lis
then displayed in the right 8 bits in
row 2 LEDS. This operation is for use
only by an operator who i3 extremely
knowledgeable In the microprocessor
machine language.

MPU DATA

For a given MPU address, new data can
be entered on the keyboard and loaded
by pressing the LOAD key. Row 2 LEDs
display the new data in the left eight
bits and the contents of the next ad-
dress in the right eight bits. The ad-
dress on row 1 LEDs is incremented by
one. This operation is for use only by

an operator who is extremely knowledge-|.

able in the microprocessocr machine lan-
guage.

Used to enter valid write protect code
(code 5754) prior to commanding drive
to write on C.E. Cylinder (innermost,
highest number) cylinder only. If code
is not entered the WT PROT LED will
flash.

Ordinarily, the number of sectors used
by the drive 1is automatically calcu-
lated by the FTU. In this position,
the FTU can be programmed to operate on|
a different sector count.

A maximum data length, other than that
calculated by the FTU, is loaded into
the FTU memory.

Used to enable writing on any cylinder
other than track 256 (FTU prevents
weiting on track 256). With switch at
position E, enter, via kaeyboard, a

hexadecimal non-zero number (1-F) intol

lower byte (row 1 LEDs 0-7) while pcre-
serving the number of 1logical recocrds
displayed in hexadecimal, in upper byte
(row 1 LEDs B8-F). Note that pressing
SEL DRV key destroys any information
entered with DATA ENTRY switch at po-
sition E.

—.z‘v‘



TABLE 2-2.

|

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

RD/WRT SELECT
switch

WRT FORMAT

WRT/RD FORMAT

WRITE

READ

.WRT/RD

Displays maximum cylinder number in
hexadecimal, which can be altered.

This i{s a rotary switch which determines
the operation performed by the drive
after each track has been accessed. A
description of each switch position
follows.

The address and data pattern is written
on the selected track.

The drive alternates between writing
the address and data pattern and then
reading them back on a selected track.

The data pattern is written om a selec-
ted track after the address has been
read and verified. Oon drives that
transmit MFM read data to the FTU, the
address is not read. Positioning
RD/WRT SELECT switch to a write posi-
tion will not allow write operation if:

1. WRITE PROT/OFF switch is set to OFF.

2. The PTU write protect is overridden
by rotating DATA ENTRY switch to B
position and code 5754 is entered
manually.

The data pattern is read from a selec-
ted track after the address has been
read and verified. On drives that
transmit MFM read data to the FTU, the
address 1s not read.

Alternately, the data pattern 1is writ-
ten and then read on a .selected track.

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 3
Control/Indicator Function
ALIGNMENT

ACCESS ONLY

A-F

In head alignment procedures, the off-
set of a selected head is displayed in
coded form on row 2 LEDS. Refer to
table 2-12.

After accessing a cylinder, the PTU
does not command any write or read op-
erations. ‘

After accessing each cylinder, the
drive performs a Return-to-Zero seek.

After setting HEAD and RECORD toggle
switches to RAN, the drive randomly
performs either a write or a read oper-
ation on each selected track.

Checks write clock as {f it were MFM

data.

Unused

ACCESS SELECT
switch

MANUAL TAGS

This is a rotary switch that enables

selection of a number of accessing
modes for the drive. These modes vary
from a direct seek to a particular cyl-
inder to a more complicated pattern of
seeking between different cylinders. A

description of each switch i
follows. ¢ posttion

The tag and bus data displayed on row 2
LEDs will be put on the I/0 lines when
the GO key is pushed.

-Ly ="



TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

DIRECT SEEK

DIRECT CONT

SEQ FORWARD

When the GO key is pressed, the drive
seeks to the particular cylinder stored
in the destination register.

The drive continuously seeks between an
origin cylinder address and a destina-
tion cylinder address until the STOP
key 1is pressed. The operator must
first load the origin address, switch
to DIRECT SEEK, and then press the GO
key. Afterward, the .operator must
switch to DIRECT CONT and load the des-
tination address. The seek operation
is initiated when the GO key is pressed
and continues until the STOP key is
pressed. With the EOT STOP switch in
the up position, 10 000:seeks will be
pecformed,

The drive seeks to cylinder zero and
then sequences up to the maximum cyl-
inder. If the EOT STOP toggle switch
is in the up position, the test will
end. Otherwise, the drive will return
to cylinder zero and continue to se-
quence up until the STOP key is pressed.

Legso
ENABLE
X SEEK

ALTERNATE

INCRENENT
X

Ne
NAX
(413

YES

NO

INCRENENT

Figure 2-6.

SEEX

KOTES:

X o STARTING CYLINOER
W o~ DESTIRATION CYLINOER

X -- N Test

(8713}



TABLE 2‘20

[

CONTROLS AND INDICATORS (Contd)

TABLE 2-2,

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

Control/Indicator

Function

SEQ REVERSE

SEQ FWD/REV

RANDOM SEEK

X -- N SEEK

PIXED VOLUME

The drive seeks to the maximum cylinder
and then sequences down to cylindecr
zero. If EOT STOP toggle switch is in
the up position, the test will end. If
EOT STOP switch i3 not set, the drive
will return to the maximum cylinder and
continue to sequence down until the
STOP key is pressed.

Starting at cylinder zero, the drive
seeks sequentially upward to the max-
imum cylinder and ,then seeks sequen-
tially downward to cylinder zero. With
the EOT STOP switch in the UP position,
the test ends after one complete se-
quence. Otherwise, it continues until
the STOP key is pressed.

The drive seeks to cylinder addresses
randomly generated by the microproces-
gsor until the STOP key is’ pressed or
after 10 000 seeks with the EOT STOP
switch up.

The drive seeks from each cylinder to
every higher-numbered cylinder and

back, thereby performing all possible
seeks. This seeking continues until
all possible combinations of seeks have
been completed with the EOT STOP switch
up or until the STOP key is pressed,
refer to Figure 2-6.

Pressing the SEL DRV key sets the FTU
to access CQMD fixed volume only, Pres-
gsing the GO key sets up the FTU to ac-
cess both fixed volume and removable
disk pack.

LAMP TEST

SELF TEST

-"automatically

Pushing the GO key causes all LEDs ex-
cept the +5 or ~5 LEDS to flash on and
off. A +5 or -5 LED not lighted indi-
cates that power 1is not being applied,
to the FTU, and failure of the FTU pow-
er supply, or the failure of one or
both of the LEDs,

The processor performs a limited self-
test routine on the PFTU. During the
test, the RD and Wr LEDs alternately
flash. Pailure of the self-test is in-
dicated by the RD and DATA ERR LEDs
flashing alternately. If the test (s
satisfactory, it ends with the RD, 29
and 211 rpps on steadily. Then all
switch positions can be checked out;
changing any switch position results in
a change in the LED display. Normally
self-test i3 performed with the HEAD,
RECORD, ~/+, and LATE/EARLY switches in
the center position, DATA ENTRY switch
set to DEVICE TYPE position, RD/WRT SE-
LECT switch set to WRT FORMAT position,
the PROCESSOR switches in the START and
RUN positions, and all other toggle

switches in the down position with the-

exception
tested.

of SEQ PWR which 1is not

The microprocessor program jumps to the
MPU address entered on row 2 LEDsS when
the Go key is preased.

Average access time for the drive can
be measured for certain access modes by
pressing the GO key. The RD/WRT SELECT
switch must be in the ACCESS ONLY posi-
tion. ° Calculation of this {s done
after 10 000 seeks in
DIRECT SEEK, DIRECT CONT, and RANDOM




TABLE 2-2., CONTROLS AND INDICATORS {(Contd)

Control/Indicator Function
SEQ At each accessed track, record ad-
dresses are selected sequentially.
RAN

At each accessed track, one record is
randomly selected for the desired oper-
ation.

TABLE 2-2. CONTROLS AND INDICATORS (Contd) -
Control/Indicator Function
SEQ At _each - accessed . track, record ad-
dresses are selected sequentially.
RAN At each accessed track, one record |is

randomly selected for the desired oper-
ation,

PROCESSOR switches

START/RESET
RUN/HALT
STEP

These three toggle switches are associ-
ated with the microprocessor,

They are primarily intended for use
during maintenance of the FTU and are

of no concern to the operator of the
FTU. In normal operation, the switches
are respectively in the START and RUN
positions (STEP is spring-loaded).

PROCESSOR switches

START/RESET
RUN/HALT
STEP

These three toggle switches are associ-
ated with the microprocessor.

They are primarily intended for use
during maintenance of the FTU and are

of no concern to the operator of the
FTU. In normal operation, the switches
are respectively in the START and RUN
positions (STEP is spring-loaded).

SINGLE/CONT switch

This toggle switch allows the choice of

single or continuous accessing of
tracks.

SINGLE/CONT switch

This toggle switch allows the choice of
single or continuous accessing of
tracks.

SINGLE An access is performed only once by the
drive,
CORT An access {3 performed 10 000 times
with the EOT STOP switch up until the
STOP key is pressed.
~/+ switch This is a three-position toggle switch

that directs the drive to offset the
carriage for better data recovery.

An offset i3 ordered away from the
spindle.

SINGLE An access is performed only once by the
drive.
CONT An access s performed 10 000 times
with the EOT STOP switch up until the
STOP key Is pressed.
-/+ switch This is a three-position toggqgle switch

that directs the drive to offset the
carriage for better data recovery.

‘An offset {3 ordered away from the
spindle.

®
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TABLE 2-2.

r 3

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

TABLE 2-2.

CONTROLS AND.INDICATORS (Contd)

AM/SECTOR switch

AM

SECTOR

This toggle switch allows the choice of
address mark or sector mode of opera-
tion.

This drive writes or reads an address
mark.

The writing and reading of data is re-
ferenced to the sector count.

Control/Indicator

Function

EOT STOP/OFF
switch

With this switch in the up position, in

sequential seeks, the test will stop
after one complete sequence, Placed in
the up position during self-test, this
switch causes the error display to be
bypassed which facilitates trouble-
shooting the FTU with an oscilloscope.

AM/SECTOR switch

AM

SECTOR

This toggle switch allows the cholice of
address mark or sector mode of opera-
tion.

This drive writes or reads an address
mark.

The writing and reading of data is re-
ferenced to the sector count,

DATA ERROR OVER-
RIDE/OFF switch

With this switch in the up position, the
FTU will not stop an access sequence
when a data error {is discovered. In
self-test a data error in the MPU l1is
bypassed; with the switch up, the MPU
continually loops when there is a data
error.

EOT STOP/OFF
switch

With this switch in the up position, in

sequential seeks, the test will stop
after one complete sequence, Placed in
the up position during self-test, this
switch causes the error display to be
bypassed which facilitates trouble~
shooting the FTU with an oscilloscope.

ADDR ERROR OVER-
RIDE/OFF switch

With this switch in the up position, the
FTU will not stop an access sequence
when an address error is discovered.
In self-test, 1f there is a data error,
that address will be skipped, the ad-
dress counter will be incremented and
the program will continue,

DATA ERROR OVER-
RIDE/OFF switch

With this switch in the up position, the
FTU will not stop an access segquence
when a data error is discovered. In
self-test a data error in the MPU |is
bypassed; with the switch up, the MPU

continually loops when there {s a data
error,

ADDR ERROR QOVER-
RIDE/OFF switch

With this switch in the up position, the
FTU will not stop an access sequence
when an address error is discovered.
In self-test, {f there is a data error,
that address will be skipped, the ad-;
dress counter will be incremented and
the program will continue. .
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Control/Indicator Function v L

SHIFT PATT/DATA
PATT_auitch

In the DATA PATT position, the same
data pattern is repeated throughout the
entire accessing sequence. In the
SHIFT PATT position, each time the
drive seeks a new track, the data pat-
tern- is shifted one bit to left, and
the sixteenth bit becomes the first
bit. This function is used when per-
forming a write/read operation.

SEQ PWR switch

In the SEQ PWR position, the FTU com-
mands the drive to power up, provided
that

a. The drive is in the REMOTE mode.

b. Primary power is available at the
drive.
¢. The drive START switch is ON (in-

dicator lighted).

Keyboard Panel

The result of pressing each keyboard
key 18 given in the following descrip-
tion:

Data Keys O-F

New data can be entered with these
keys. Entered data is displayed on row
1 LEDs.

HEX key

Pressing this key results in the con-
version of the BCD number in the lower
display to hexadecimal form.
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Control/Indicator ﬁ,‘Function DA ‘ [T

DISP key.. :| " The hexadecimal. data, in row 1.LED; is

’ ' transferred into row 2 LED. The hexa-
. decimal/decimal data, in row 2 LED, is
transferred, in hexadecimal, into row 1

LED.

CLR ENT key This key 1s used to clear the entry
displayed in row 2 LEDs when an incor-
rect entry has been made.

LOAD key Pressing the LOAD key transfers the
data entry in the second row of 16 LEDs
to row 1 LEDS and loads it into memory
via the DATA ENTRY switch while clear-
ing the second row.

DEC key The hexadecimal number {in the lower
display is converted to decimal.

BIT key When pressed prior to a data entr . the
data will be entered bit-by-bit Xn bi-
nary form,

SEL DRV key Pressing this key initiates a drive se-

. lection sequence. Note that pressing
SEL DRV Key destroys any information
that may have been entered with DATA
ENTRY switch at position B,

CLR FLT key Pressing this key {initiates a fault
clearing sequence. :

RTZ key Pressing this key {nitiates the drive[
by commanding a return-to-zero seek.




TABLE 2-2.
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CONTROLS AND INDICATORS (Contd)

Control/Indicator

Punction

UNIT RUN LED

ON CYL LED

RDY LED

WT PROT LED

SELD LED

SEEK ERROR LED

FLT LED

BUSY LED

FLAG LED

DATA ERR LED

The drive is in the process of per~
forming a commanded operation.

The FTU 1is receiving an On Cylinder
signal from the drive. The On Cylinder
LED flashes when an On Cylinder condi-
tion is disrupted. '

The PTU 1is receiving a Unit . Ready
signal from the drive. )

The FTU {is receiving a Write -Protect
signal from the drive. :

The FTU is receiving a Unit Selected
signal from the drive.

The FTU is receiving a Seek Error sig-
nal from the drive. )

The FTU is receiving a Fault signal
from the drive.

The FTU {s receiving a Busy signal from
the drive. The BUSY LED will also
flash while the FTU is waiting for a
Reagy signal during a select drive com-
mand.

This LED 1lights when a flag is read.
If the WRITE FLAG switch is OFF the
PLAG LED goes off when the next head is
selected. If the WRITE FLAG switch is
ON, the FLAG LED stays on and the test
stops, until the CLR key is pressed.

This LED lights when the FTU has detec-
ted a discrepancy between the data pat-
tern written by the drive and the data
pattérn read by the drive. If the DATA
ERROR OVERRIDE switch is on, the .DATA
ERR LED goes off when the next head is
selected. If the DATA ERROR OVERRIDE

switch is off, this LED stays lighted

and the test halts. A time out during,

TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

UNIT RUN LED

ON CYL LED

RDY LED

WT PROT LED
SELD LED

SEEK ERROR LED
FLT LED

BUSY LED

FLAG LED

DATA ERR LED

The drive 1is in the process of per-
forming a commanded operation.

The FTU {s receiving an On Cylinder
signal from the drive. The On Cylinder
LED flashes when an On Cylinder condi-
tion is disrupted.

The FTU {is receiving a Unit Ready
signal from the drive.

The PTU is receiving a Write Protect
signal from the drive.

The PTU {is receiving a Unit Selected
signal from the drive.

The FTU {s receiving a Seek Error sig-
nal from the drive.

The PTU 1s receiving a Pault signai
from the drive.

The FTU {s receiving a Busy signal from
the drive. The BUSY LED will also
flash while the FTU {8 waiting for a

Ready signal during a select drive com-
mand.

This LED 1lights when a flag is read.
If the WRITE FLAG switch is OFF the
FLAG LED goes off when the next head is
selected. If the WRITE PFLAG switch is
ON, the FLAG LED stays on and the test
stops, until the CLR key is pressed.

This LED lights when the FTU has detec-

ted a discrepancy between the data pat-
tern written by the drive and the data

pattern-read by the drive.. If the DATA:

ERROR OVERRIDE switch i3 on, the DATA

* "ERR LED goes off when the next head is”

selected. - If. the DATA ERROR OVERRIDE
switch- is off, this. LED stays lighted
and-the test haits. A time out during

»
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

DATA ERR LED (Contd)

ADDR ERR LED

RD LED
WT LED
CLK LED

+5 LED

-5 LED

RUN LED

a read or write in the data field {is
indicated when DATA ERROR indicator is
ON and row 3 LEDs continually flash.

This LED 1lights when the address in-
formation received from the drive dif-
fers from the requested address, 1f
the ADDR ERROR OVERRIDE switch is on,
the ADDR ERROR LED goes off when the
next head 1is selected. If the ADDR
ERROR OVERRIDE switch is off, this LED
gstays lighted and the test halts. A
time out in the address field is indi-
cated when ADDR ERR indicator is ON and
row 3 LEDs continually flash.

The FTU is commanding a read operation.
The FTU is commanding a write operation.

The Read Clock signal is coming from
the drive.

The power supply in the FTU has a +5%
volt output.

The power supply in the FTU has a -S
volt output.

The microprocessor in the FTU is run-
ning.

-0t~
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