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fINTRODUCTION! 

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

for the CDC Module family of Disk Drives. 

It'll 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). 

NOTE: 

ITEMS 2 

thru 4 I ., come in a 

seperate 

The TB 216 is shipped in an aluminium air-case with all cabling 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. 

J) Power cord. 

4) Various interface cables and adapters as well as head alignment 

cables for the different products. 

( 

( 

( 

box. 
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Power Supply 

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. 

FRO.M: TO: 

0 @ @ (l/) (l/) @ @ 0 ® ® @ (l/) 
120 V 220 V 

@ 
~ 

@ 

l/ ~ V 2 5 

TO TO 
RFl-1 RFl-1 

TBI 

(l) 
@ 

5 

@ 

0 ® (1/) (1/) (l) 
240 V 

(l) (1/) ow (l) V 2 

J 
TO 

RFI-1 =====================<f::::::::.f 
f I/0 Cable Connections 

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

hook up to the FTU as shown: 

60 PIN STD/MUX 

TB216-A LOGIC 
CHASSIS A~SY 0 

D 0 

TO 
DRIVE 



.-------DEVICE TYPE 

-----UNIT NUMBER 0 2 l 4 5 6 7 8 9 10 11 12 I] 14 15 
----DESTINATION 

HEAD 

RECORD 

OOWI O O O O O O O O O O O O O O G 0 
--FIXED HEADS 

DATA PATTERN 
STATUS BYTES 

'-----SEEK INCREMENT RON z 
'------MPU ADDRESS 

.._ _____ MPU DATA . af WRT FORMAT 
. D WRT/RD fRMT 

C 
RD/WRT WRITE 
SELECT II --READ 

A WRT/IID 
. 9 ALIGNMENT 

· I 7 ACCESS ONLY 

------MANUAL TAGS 

f 

[ 

:m~t D 

C 

-----DIRECT SEEK 

----DIRECT CONT 
SEQ FORWARD 
SEO REVERSE 

RANDOM SEEK 

X--+N SEEK 
'-----FIXED VOLUME 

'------LAMP TEST 
.._ ______ SELF TEST 

HEAD 
ALIGNMENT 

+ 

@@ 

RC1N4 

F E D C B A 9 a 6 4 2 0 

STANDARD MULTIPLEXED 
INTERFACE INTERFACE 

AM FOUND~ BIiio 
TAG I© TAO tf' 

NOT USED0 111111 
TAO 2© TAO zl 

ON cn0111111 
TAO]© TAO zl 

IIEAOY©llllls 
IIOllo © IIOllr 

NOT USED~ 11111• 
80111 © 11011, 

NOT USED© 111115 
110111 © 11011, 

SK [RR© lllllt 
110111 © 11011. 

FAULT<t;l) lllllr 
11011• © 11D111 

11D GATE© 

11D CLK© 

110 DATA© 

WIITGATE© 

WRT CLK© 

WRT DATA© 

AM GATE© 

IIEAD ERR© 

ONO© 

11011, © 

'11011,© 

11011,© 

11011, © 

11011, © 

1108,o © 

INDEX© 

SECTOR© 

110111 

11011, 

IIOllo 

NOT USED 

NOT USED 

NOT USED 

9H24DA 



SO PIN STD/MUX 

NOTES: 

60 PIN STD/MUX 

TB216-A LOGIC 
CHASSIS ASSY 

Figure 

ORIENTATION MARKS 

& 

I/0 Cable Hook-Up (Sheet 2) 

TO 
DRIVE 

A2P203 

9H345-2 
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I FRONT p ANELI 

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. 

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 

offers various manual and automatic access 

modes plus volume select feature for CMD's 

as well as tester internal selftest and 

lamptest. 

..-----ocv,cE TYPE 
----u,,.1TM.JM8£R 

OESTINATION 

H[AO 

RECORD 

Fll[O H[AOS 

OAT.I PATT(RN 

STATUS 8TT[S 

SUK 1...CREMt:•fl' 
.__ ___ _, AOORtSS 

,._ ____ _, DATA 

[ F ,---....,. FOAIUT 

WRT/RD FRWT 

C WRIT[ 

':~~; 8 R(AO 
A WJFT'/RO 

AllGNlt[NT 

a 7 -.,ccns OH•• 

_....-..,--"'-S(Q FORW&lilO 

S[O R[V[RS[ 

SCO FWO/R[V 

.-.--,--RANOOII SEE• 

1-.N SU:• 
Fll[Q \tOLUM[ 

.__ ___ lAWP TEST 

'-----S[lF T[ST 

H[AO 
.1.t..lGHll[NT 
- + 

@@ 
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no. J is £our (4) rows 0£ indicators: 

·o 2 3 • s s 71, 101112131415 

RJWI 8 0 0 0 Cl 9 9 9 0 Q O Cl Cl Cl Cl Cl a). 16-LED top row f 
• , E D. C II A 9 8 ,7 6 5 4 3 2 0 

b) 16-LED bottom row 

R0# 3 0 0 Cl Cl Cl O O Cl 0 c) 9-LED unit status display 
I/0 UNIT ON ROY WT SELO SEEK rLT SUSY 
ROY RUN CY!. PROT ERR 

d) 9-LED tester status display 
-· 0 0 0 0 0 0 0 0 0 

Fl.AG DATA AODR 110 WT CLK +5 -5 RUN 
ERR ERR PROCESSOR 

incl. tester power and uP indicator. 

no. 4 is various control switches used 

in conjunction with the basic J 

operation select switches on the left. 

no. 5 is a number of testpoints for tester 

and unit key-signals. There are 

2 different meanings for each of them 

depending on OEM or multiplexed inter­

face operat~on. 

ROW4 000000000 
Fl.AG DATA ACOR RD WT CLK +5 -5 RUN 

[IIR ERR Pf!OCESSOR 
HUO M:CCAO START """ STEP 

MAN=OO EJE)B SEO RAN 
-TE -n: 

SIIOGI.E UT[ rt.Al' ~•OT .... 

BE3BBBB 
£OT s•u,T SEO 

STOP CATA AOCA t'&TT PWR 

BBBBB o., C" o•j 0.&u 0., 
ERROii •ATT 

OV[RRIOES 

STANDARD MULTIPLEXED 
INTERFACE INTERFACE 

AMrot.WO©e•11o 
. TAG I © TAG tJ 

NOT usm© a,a, 
TAG z© TAG 21 

OH en.© 111a, 
TAG 30 TAG z• 

ll[AOY011111, 
■Olio O 80111 

NOT uSED(O a,a. 
aoa, (0 eoa. 

NOT usm() a,a. 
aoa, 0 see. 

SK ERtllo BIiio 
l!O!!s e BOS. 

r&uLTO a,11, 
sea. 0 aos, 

IIDGATEO 
eoe, ~ BOBz 

110 CLK© 
10t11 (0 aoa, 

110 DATA© 
1091 0 BOllo 

WIITGATEO 

WRTCLJc.O 

WIIT DATA() 

1011 0 NOT USED 

ace, o NOT USED 

aoa., o NOT USED 

For any more details of all those switches and indicators refer to 

TB 216 manual. 

r 

{ 

(. 

' 
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DC ON/ uP RUN 

With DC breaker on the following can be observed: 

- the blower starts operating 

-•000 00 0 0 0 + 5 Vindicators in the uP field come up 
'1J4 O&TA A00R flO WT 0.-. ♦5 -5 "'-W 

EM tu PROCESSOR 
STAJIT lt\.W STt~ 

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

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

El El El 
11£5£T KM..T 

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

programmed by you. 

LET'S START WITH 
THE TESTER'S 
INTERNAL CHECKS: 

I LAMP TEST) 

_______ ..,__._ TAGS 

,-----OIR(CT st(• 
CIIIECT CONT 

'..illlD-.~----=~ ~~::::: 
~ff~~ D SEQ 1WQ/flCV 

C 11.a,-.oow S([ll 

:. ... :___,-1-N SU• 
,11:(D ~UM[ _ _. _______ -----.. ,~:~ ;::; 

..,.. 3 0 0 0 Cl Cl O 0 
1/0 ~IT OH MJT wT S(U, SEEll FLT lu'Sl' 
A0T - C'rl. PROT (RR 

FIOW4 0000000 
n.,J,G 0.&TA ADM R'0 WT OJ( +5 -5 ltUN 

£"" ERR PROCESSOR 
START tltlM STEP 

@@E) 
RESET HALT 

Place ACCESS SEL SW IN LAMP TEST position and press the GO-key. All LED's 

should flash, except the Jin the uP field, however, these J 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. 

I SELF TEST I 
Place ACCESS SEL SW in SELF TEST position and press the GO-key. Observe 

the RD/WR LED's al terna_tely 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 TYl'E CODES 

DRIVE DEVICE INTER- DEVICE DEVICE VICE 
D VI1 FAMILY CAPACITY FACE TYPE TYPE T E T E 

INDEX- INDEX-. IND - IND -
SECTOR/B lSECTOR/A SE /B SE R/A 
(NRZ - (NRZ (ME ( M 
DATA)*B DATA)*A D A)**B TA)* 

.. 
9760-40 Mux lA05 1205 3A05 3205 60/75 Std OA05 0205 2A05 2205 

9762-§.Q_ Hux 1905 1105 3905 3105 60/75 Std 0905,, 0105 2905 2105 s 
H 
D 9764-150 Mux 1Al9 1219 3Al9 3219 

60/75 Std OA19 0219 2Al9 2219 

9 7 6 6- J.Q.Q. Hux 1919 1119 3919 3119 
60/75 Std 0919- 0119 2919 2119 

973X-l2 Hux 1802 1002 3802 3002 
60/75 Std 0802 0002 2802 2002 

I 

973X-24 Mux 1804 1004 3804 3004 
60/75 Std 0804 0004 2804 2004 

H .. 
M 
D 973X-80 Hux 1905 1105 3905 3105 

60/75 Std 0905 0105 2905 2105 

973X-l60 Hux 1910 1110 3910 3110 
60/75 Std 0910 0110 2910 2110 

9"?JX-7.. 5 Mux 1D04 1504 2004 3504 
60/75 Std 0004 1.)504 2004 2504 

H r 973X-5.0 Hux lE04 1604 3E04 3604 r 60/75 Std OE04 0604 2E04 2604 
H 
H 
D 973X-l0 Hux 1F04 1704 3!"04 3704 

60/75 Std OF04 0704 2F04 2704 

C ttfff 
H 9448 Hux 99XX 9lXX B9XX BlXX 
D 60/75 Std 89XX 8lXX A9XX AlXX 

F 
H 9775 Hux 1B40 1340 3B40 3340 
D 60/75 Std 0B40 0340 2B40 2140 

L 
H 9455/ Hux 1904 1104 3904 3104 
D 9457 60/75 Std · 0904 , . 0104 2904 2104 ... 

9715-160 Hux 1910 9110 ---- ----
60 Std 0910 0110 ---- ----

F 
s 
D 9715-340 60 Std 0924 0124 ---- ----

fri;.s-s1s . 'iSJ t.t l.f1j'1 

R 
s 9710-80 60 Std 
D 0905 0105 ---- ----

. Units with Read PLO for-MFM to NRZ conversion .. Units without Read PLO toe MFM to NRZ conversion ... Maximum cylinder number IIIU ■ t be 111odifhd (DATA ENTRY position 
F) .to OOCD hex (9455) or 026E hex (9457). 

position .... Maxi111u111 cylinder nu111ber must be modified (DATA ENTRY 
F} to 02C6 hex. 

~-,. s,._._;,t •rrt;c,,.ti•"- ""l,r . 



TABLE DEVICE TYPE CODES -6.1-
DRIVE DEVICE INTER- DEVICE DEVICE DEVICE DEVICE 
FAMILY CAPACITY FACE TYPE TYPE TYPE TYPE 

INDEX- INDEX- INDEX- INDEX-
SECTOR/B SECTOR/A SEC'l'OR/B SECTOR/A 
(NRZ (NRZ (MFM (MFM 

DATA)*B DATA)*A DA'?'A)**B DATA)**A 

9760-40 Mux 1A05 1205 3A05 3205 
60/75 Std DADS 0205 2A05 2205 

9762-80 Hux 1905 1105 3905 3105 
60/75 Std 0905 0105 2905 2105 

s 
M 
D 9764-150 Hux. 1Al9 1219 3Al9 3219 

60/75 Std 0Al9 0219 2Al9 2219 

9766-300 Mux 1919 1119 3919 3119 
60/75 Std 0919 0119 2919 2119 

973X-l2 Hux 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 0905 0105 2905 2105 

973X-l60 Mux 1910 1110 3910 3110 
60/75 Std 0910 0110 2910 2110 

973X-2.S Mux 1D04 1504 2D04 3504 -60/75 Std 0D04 0504 2D04 2504 

973X-5.D HUX l!:04 1604 3E04 3604 
60/75 Std OE04 0604 2E04 2604 

M 
M 
D 973X-l0 Mux lF04 1704 3F04 3704 

60/75 Std OF04 0704 2F04 2704 

C 
M 9448 Mux 99:XX 91:XX B9XX BlXX 
D 60/75 Std 89:XX 81:XX A9XX AlXX 

F 
M 9775 Mux 1B40 1340 3B40 3340 
D 60/75 Std 0B40 0340 2B40 2340 

L 
M 9455/ Mux 1904 1104 3904 3104 
D 9457 60/75 Std 0904 0104 2904 2104 ... 

9715-160 HUX 1910 1110 ---- ----
60 Std 0910 0110 ---- ----

F 

s 9715-340 60 Std 0924 0124 ---- ----.... 
D 

9715-515 60 Std 4924 4124 ---- ----.... 
R s 9710-80 MUX 1905 1105 ---- ----
D 60 Std 0905 0105 ---- ----
X 
M 9771-825 60 Std 4816 4016 ---- ----
D ••••• . . 

.. -
* Units vith Read PLO for Ml'H to NRZ conversion - ---- ... 

•• Units vithout Read PLO for Ml'M to NRZ conversion 
••• Maximum cylinder number must be modified (DATA ENTRY 

position F) to OOCD hex (9455) or 026E hex (9457). -··· Maximum cylinder number must be modified (DATA ENTRY 
position F) to 02C6 hex or 710 decimal. ~-··· Maximum cylinder number must be modified (DATA ENTRY 
position F) to 03FF hex or 1023 decimal. ... .. - ·-· - -· ---
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Detennine Number of · 
Drive Options Cylinders 
~ ~ 

B A 9 8 F E D C I 
I I I . I 4 I 2 I l 

7 6 5 

Number of 
Heads 

4 3 2 1 0 
8 I 4 I 2 I l 8 I 4 I 2 I l I 

Most Least ] sign. sign. 
bit bit 

Example: 150 megabyte SMO has 
19 moveable R/W hea 
thus the last two 
select code are 19 

-
} Code um 3 of th• 4 bits " 

in the 4 bit hex number 
to detennine the 
number of cylinders 
the drive has from a lookup 

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

Index/sector sionals in the B cable 
Mul tiolex ( -1} interface 
MFM data <no read PLO in drive1 
Not Used 
CMD tvoe drive 

number of moveable 
heads (decimal number) 

ds 
digits of the 

ailable O - 320 
or if 
none f 
apply.~ 

table. l - 823 
2 - 411 
3 - 843 
4 - 1647 
5 - 32 
6 - 64 
7 - 128 

08 Hex 
10 Hex 
20 Hex 
40 Hex 
80 Hex 
00 If 
none apply 

The first 5 bits detennines 1/0 and drive options and are entered with the cylinder code 
as two Hex numbers. 

Example: 150 megabyte SMD with standard 60 pin 1/0 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 2Al9. 
+ 2 Hex 
MHex 

Note: 

£ If 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 
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C I UNIT SELECTION I 
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 80 MB SMD, OEM I/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 

have pressed the SEL ORV 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 ■ 

0 I Zl45111t0111Zll14 

0000000•00000•0 
~:;~ D ' [ 0 C I & ·, I 

C :. ... ~_,.-

IIOW3 •o••o•oo• I/0 I.MIT ON l'OT WT ULD SE[K rLT !IJST 
110T - Cl\. PIOOT £Jt~ 

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. 

• 3 Z ~t 
zO 
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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 selected. 

2) Display turns into any undefined, marginal condition or no display 

is given at all. 

This indicates that the unit is not properly connected, terminated, 

or unit 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 

(¢ - 15
10

). 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. 

I STATUS BYTE FEATURE I 
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 1 in this 

case 822 • (which is 336 HEX)• 
10 

...-----CC'IICE r,pt 

,---Ul!IIT MJlll8Ut 

0[STINATIOOI 

0 I Z 3 , 5 & T I 9 10 II lZ 13 ..C 15 ,.,., o o o o o o o o o o o o o o a o 
0 

( __ . 



Tag-Bus 1/0 (0) 

This status byte displays tag am bus signals as they are sent 
from the Fro to the drive. 

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 is 
reading or writing in hexadecimal. For example, for head 17, 
LEDs 4 am O 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 rand0111 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 ramom 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 Error Counter (6) 

This status byte displays 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 Error Counter (7) 

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

Flag/Pass Counters (8) 

Display bits o through 7 indicate bow 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 multiple seek operation. 

Average 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 indicate 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 bi ts compose the B sta t!lS byte. The readout is in 
tenths of milliseconds. 

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. 
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Status Byte Number/Name 

0 l 2 3 

Tag-Bus I/0 Cylinder Bead Record 

Pixed 
R/W First Volume 

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 

A 9 512 512 

y 8 256 256 Not Used Not Used 

7 B 128 128 128 128 

6 u 64 64 64 64 

B 5 s 32 32 32 32 

I 4 16 16 16 16 

T 3 I 8 8 8 8 
I 

s 2 0 4 4 4 4 

l 2 2 2 2 

0 1 1 1 1 

tit 

4 

Sector 

D P' Not Used 

I E 

s D 

p C 

L B 

A A 

y 9 

8 Not Used 

7 l28 

B 6 64 

I 5 32 

T 4 16 

s 3 8 

2 4 

1 2 

0 l 

Status Byte Number/Name 

5 6 

Pattern Addr Error 
Ctr 

32768 Not Used 

16384 

8192 

4096 

2048 

1024 

512 

256 Not Used 

128 l28 

64 64 

32 32 

16 16 

8 B 

4 4 -
2 2 

l l 

7 

Data Error 
Ctr 

32768 

16384 

8192 

4096 

2048 

1024 

512 

256 

l28 

64 

32 

16 

8 

4 

2 

l 
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Status Byte Number/l{ame 

8 9 A B 

Plag/Pass Seek Average Access Time 
Counters Counter Access Time Cts (0,lMS) 

D p p 128 32768 800 MS 2 147 483 648 
L 

I B 64 16384 400 MS 1 07 3 741 824 
A 

s D 32 8192 200 MS 536 870 912 
G 

p C 16 4096 100 MS 268 435 456 

L B 8 2048 80 MS 134 217 728 
C 

A A 4 1024 40 HS 67 108 864 
T . y 9 2 512 20 HS 33 554 432 
R 

8 1 256 10 MS 16 777 216 

7 128 128 8 MS 8 388 608 
B p 

6 . 64 64 4 HS 4 194 304 
I A 

5 . 32 32 2 HS 2 097 152 
T s 

4 16 16 1 MS 1 048 576 
s s 

3 8 8 o.8 MS 524 288 
C 

2 4 4 0.4 HS 262 144 
T 

1 2 2 0.2 MS 131 072 
R 

0 1 1 0.1 MS 65 536 

C 

Access Time 
Ctr (0.lMS) 

D p 32768 

I E 16384 

s D 8192 

p C 4096 

L B 2048 

A A 1024 

y 9 512 

8 256 

7 128 

B 6 64 

I 5 32 

T 4 16 

s 3 8 

2 4 

1 2 

0 1 

STATUS BYl'E NUMBER/NAME 

D E 

Cylinder Cylinder 
Destination Destination 

32768 32768 

16384 16384 

8192 8192 

4096 4096 

2048 2048 

1024 1024 

512 512 

256 256 

128 128 

64 64 

32 32 

16 16 

8 8 

4 4 

. 2 2 

1 1 

p 

Hux 
Status 

No Read Sel 

Wrt Pault 

W+R Off Cyl 

W/R Fault 

Voltage Fault 

RD SEL Fault 

Seek Brror 

WRT Protect 

On Cyl 

Unit Rdy 

Offset Active 

Chk Diag. 

~ 
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DATA ENTRY GENERAL 

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

• 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 Fis lost (drops off). 

PRESSING 
®~r1 KEY 
t:OVES DATA 
Ill ROI-I 1 
BACK IHTO . • 
ROI-I 2. . 
PRESSING 

(£TR [ftil KEY 
REMOVES DATA 
FROli FTU 

ROW 2, . · 

ROW 1 

ROW 2 

UPPER BYTE LOUER BYTE 

~567'~ 

UPPER BYTE LOI-IER BYTE 

~~ 

DATA IS ENTERED IIITO ROil 2 

·OVERLOADING UPPER ANO LOWER BYTES 
OF ROW 2. CAUSES DATA MOVING FROM 
RIGIIT TO LEFT TO DltOP OFF ( IS LOST) 

· Figure 2-7• Loading Data into FTU 

rnrss IIIG 
lf@Q) K[Y 
rrnrns OIITA 
fllOM ROH 2 
IIITO llOW I 
AIID IUTO 
HHIORV 

• Bit entry·- Pressing BIT key, prior to entering data, 
causes the corresponding LEDs to toggle. Pressing LOAD 
key clears bit mode. 

• 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. 

(·,0 

0 I Z J 4 S I 7 I I IO II 12 IJ . H i, -·• ............... . 
(iRl!l;.'J .f:t! (;) U'/e.E!t,.,./ ~6p 

f[OCIAII I S 4 S I 0 

IIOll2 •••••••••••••••• 
zll z" 21

• zu1 211 210 z• z• z' i' z1 2• a• a• z1 zo 

::~:, D 

.----1)('1C[ TYi'£ 

~--,,.,tl&JM8CII 
D( 5l1NA l IO .. 

_,..........._ .. uo 
O[COHO 

C OUA l'Atl(IIN 
.. .,. .... ,_-_.r"--_,,_STAful IYl[S 

SU• lhCR[M(NJ 
~--WUAOOH(SS 

~---W'U DATA 

f'.. ~­. ( ·, ) I 



( 
( 
\ 

- 11 -

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. In both cases you have to give the tester a 

destination address hy placing the DATA ENTRY SW to DESTINATION, entering 

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

shown on bottom row .of 16 LED's in HEXJ after pressing LOAD key it 

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

seek operation. 

0 ) 4 5 S I 9 10 II IZ 13 14 15 
-----OEVIC[ mot: 

~ .-. -----.-.,-:_;,::::: 
'.illllllllll("------HOO A:lWI O O O O O O •• 0 0 •• 0 •• 0 

R[CORO 

FIXED HfAOS 
OAT.I "ATTEll'N 

......... L_,-STATUS IYTES 
SUK IHCREME:NT A:)W z 

.__ ___ _, AOOM:SS 

'------WU CATA 

E F ..., FOR,..T 

Wlf1'/"1J '"MT 
C WIIHT[ 

RO/w,tT 
SELECT I OUO 

A Wliff/ltO 

ALIGNllf[MT 

ACCESS 0Nl.Y 

-----11&'«..IAL TAGS 

----Olll[CT SEEK 
Oeft£CT CONT 
S(Q FO!ltw.UO 
S[Q Jlt!\'ERS[ 

~~m O S(O FIIO/R[Y 
C RAN00M SEE• 
,:. ... Ii...:::., -N SUK 

FIX£0 \tOI.UM[ 

'-----LAMP TEST 
-----SELF TUT 

M(AO 
Al,.IGIIIM[NT 

- + 

@@ 

DIRECT SEEK 

- 3 

F[DCIA91T654 

Unit will seek to 822
10 

in this case, indicated by a short drop of 

0 

ON CYL LED and RUN LED coming up. If you do not press STOP key afterwards 

the TB 216 will continuously issue 822 and seek tag to the 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. 

I DIRECT CONT I 
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,¢¢¢ •••••••••••••••• and 822. 

Continuous operation of course, can be stopped by pressing the STOP key. 
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If the entered address is illegal 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 

zero. 

SEQ FWD/REV: this is 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 EQT (End of Test) switch is activ~, 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. 

C 
c-
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Before setting up the FTU :for writing, verify that the number o:f sectors 

the unit is set for corresponds with the number the TB 2i6 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 2
6 

is lit. 
DEVICE TYPE 
UfrtlT N.M8ER 

OESTIUTION 
HOO 

0 Z l 4 5 6 7 I 9 0 II lZ 13 14 15 

R:lWI oooooooooeoooooo 
E RECOfOO 

CATI · 
[JrilTRT D ,1x[O ~[.&0S 

OATA ,,&TT[lltfll 

STATUS ITTES 
SUK INCREMENT 

0 C I A 9 I 4 3 Z 0 

Due to the fact that the FTU 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 & !DX in A or B cable. 

The fol lowing table wi 11 !li v,i you al 1 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 65 to make the TB216 work properly. 

MARKED: Y - 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 tyn~ in ~~ctor number, which appears on 

bottom row LED's, presslHEXjandlLOADlkey, the top row LED's will display 

the sect.numb.in binary and the TD 216 program will set up accordingly. 
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READ/WRITE/FORMAT OPERATIONS 

To prepare the Drive for Read/Write operation, you will have to FORMAT 

the media first, unless it has been formatte:l with the TB 216. The TRACK 

FORMAT is configured in the TB 216 by the number of sectors the Disk Drive 

is set to and a pre-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: 

,-----CAi'.VlCf: TYi'£ 

,----~IT N.M8£R 

OESTlfllATION 

:.11111111(:::~-~ HOO 
AECORO 

[ 0 C 9 A , 6 0 

O@O@O@@@O@O®O@OO 
~~~~I~ ~ r ~I~~ r ~,~ ~ ~ ~ I 

ire::;)~~ i<,.:.....;jj 

I) OLD FIRMWARE (FTU s/c 2J 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. desirecl WR/RD function. 

II) NEW FIRMWARE 

FTU must be S/C 26 or have FCC PE 54 J27 installed. The applicable 

firmware is 

EPROMS 

ROMS 

5025 7854/-7855 

5025 7904:/-7905 

or 

( BOARD LOC. 04J1 resp. 27J1 ) 

(Ref. is TB 216 field manual 8JJ2 JJ70, Rev.· E). 

After unit is READY and selected hy FTU, rotate DATA ENTRY SW to 

POS. Band load WRITE ENADLE CODE 5754 (WR PROT SW up). 

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

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 ). 

0 I • 2 J 4 5 6 7 I , 10 II IZ I) 14 15 

RlWI O O O O O O •• 0 0 •• 0 •• 0 
,coc1•,11&5• 0 

16 

iK-------,,i~~K=---,>il 

If you want to alter this max address, for instance to 50010, 
enter 500 via the keyboard , press HEX----+-LOAD. The Display 
will change accordingly and show the 500 in Binary. 

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 32 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 3010 on the left Byte, press DISPLAY, and the 3010 

·.- . . .... , ... -.'.":•_ ........... -~ 
moves to the bottom row .Pressing BIT-~ 1 --·-·· ·--··-·· IDAD 

changes your display to as indicated below: 
..,.,. 2~ 2,; 2~ 2~ ~i -z.' ·2.0 

.-----ocv1c£ TVP£ ~ 

l 
(--

( 

Now"tbe•"TB216 is able to "do. any-d;;~d'WR/RD operation'.However, (=--
. . -· ., ....... ____ ,,...- ---··---· ,. .. --

refer to ~be next sheet to see the difference of SECTOR & RECORD. 
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I SECTOR ....... RECORD DIFFERENCE I - 16.1 

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 tbe SEC/REC. difference table and figure below: 

SECTOR AND DATA REa:>RD RELATIONSHIP 

Number Number 
of Sectors Protected 

1-16 1 (0) 
17-32 2 ( 0, 1) 
33-48 3 (0-2) 
49-64 4 (0-3) 
65-80 5 ( 0-4) 
71-96 6 (0-5) 
8 7-112 7 ( 0-6) 
103-128 8 (0-7) 

EXA.MPLE: 

6 4 sector drive (sector 0-6 3). 

Sectors 4 through 63 
I 

are available\ 

Record O corresponds to sector 4. 

Record 59 corresponds to sector 63 .• 

\ 
\ 

\ 

Sector Location of 
1st Data Record 

1 
2 
3 
4 
5 
6 
7 
8 

' / 
/ 

/ 

l 

I 
I 

I 

NOTE With the new Firmware and tbe WR ENABLE CODE 5754 only, 
the FTU will access normally and write on the last CYL 
only. With the additional program.ming .on DA ENTRY POS E, 
it will write all CYL, except 25610, which is normal. 

I 
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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 ¢ 1 s as indicated on 

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

,------u,IT .......:11 0 I Z ) 4 5 I 7 I 9 10 II IZ 13 14 15 

[ , _,. '°"""T 
wtl'f/pt0 "U•T 

C w111rn 

:[~• mo 
& Wllll1'/llt0 

.1.LJGHlff1'T 
I 7 ACCUS OHLT 

,.... ____ .._._L TAGS 

,-----OIIIECT SUK 
Oll[CT COHT 
UQ ,OtltW.t.lltO 

5[0 M•OS[ ~Em 0 SEO rWOIM• 
C "Aflilll00M S[[lll 

.:"11111.L__,..... •-N SEU 
Fll[D -.CX.,UM[ 

,.._ ___ UMP T[ST 

"-----S[Lr TUT 

•UO 
1.1..IGNM[NT - .. 

@@ 

-•o o o o o o • • • • • • • • • • 
,coc ■ A,11, 0 

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: Yon may have EOT-l'.::witch up to complete one pass anrl then stop. 

Y~u 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. 

C 
(· 

(_ 

L 
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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. 

0 2 l 4 ' I 7 I 9 10 II 12 13 t4 15 

FOWi O O O O O O O O O O O O O ••• 
E O C I A 9 4 

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: 

RD/WR SEL: 

RANDOM 

WR/RD 

SHIFT DATA PATT SW - UP 

ERROR OVERIDE SW - UP 

EOT SW - UP 

SEQUENTIAL HEADS AND RECORDS 

,------MAN.IA!.. TAGS 

~---OIRtCT Sl(K 

OORECT CONT 

:.11111111111~"'-=~ :~;:~~ 
~ffg 0 SEO FWO/ft[Y 

C ,W.AHOOM S([K 

:'llli11111 .. L::::;::1_N S([ll 

FIX[D wt.UM£ 
,._ ___ LAM'° TEST 

'------UV' TUT 

HUO 
1.1..IGHM(HT - . 

@@ 

0 

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

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 speecl 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 override 

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. 
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I TESTER HANG UP I 
In an attempt to read illegal, invalid information, very seldomly 

the TB 216 processor might hang up during a RD/Wn operation. 

The tester will stop, the read lamp might still be on, but the testbox 

does not react to any switch nr 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: 

••o ♦, -S ,tuN 
Pl!OCESSOR 

START R.._.. STEP' 

EJWB 
R(S(T 1-W..T 

uP - RUN-SWITCH to HALT 

Press the STOP-key 

uP - switch back to RUN 

••• +5 _, "°" 
Pl!OCESSOR 

.ejf!)B 

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

Finally press GO to ~ontinue with selected operation. 

I CLEAR FAULT I 
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. 

_I 

C 
( 
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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. 

I STATUS BYPASS I 

20 

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. 

J. Press CLR ENT key. 

4. 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 J 

directly below it. 

6. Press LOAD key. 

7. Press F key. 

8. After thi• select any STATUS BYTE ynu want, the entered 

bypass BIT will always he displayed on ~ow 1 LEDs. 

TABLE 2 - 8. STATUS BYPASS BIT TABLE 

Bit Display Bypass Bit Bypass Status 

21J 

212 

2 
10 

29 

28 

215 

214 

:s~:=: 
o<AO 

( •£t0fl0 

o rrxto Mtaos 
C OAT& lil'ATTCJ111 

STATUS ITT[S 

I I :: :":HT 
'------.-u DAU, 

[ , WllfT 'Oltlll&T 

••111110 '""T 

C •••" 

D On Cylinder 

C Tag Gate In (ROY) 

A Selected 

9 Seek Error 

8 Fault 

F Time Out 

E Continuous Updated MUX Status 

0 2 · l ~ 6 I 't I() 12 I] 14 I~ IOIII. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
, o c a , •I· o 

This example shows STATUS DYTE 1 -selected with the FAULT bypass BIT 8 

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



21 

CM D VOLUME SELECTION 

The CMD as a DEVICE is selected as any other· unitJ 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 - OJ 

CMD J2MB 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 CODE. 

The FTU can be programmed to 

1. access cartridge only, 

2. 

J. 

access fixed volume o~ly 

access both alternately 

I ~;;::~ 
M(,10 

E AECCAC: 

during any WR/RD operation. 

-----wAMJ.tL TAGS 
----OIR(CT S([K 

OfR(CT CONT 

:.lll•r----:!~ :~:::: 
n r1xcc M£AO~ 
.. DATA PATTER'-

~~i~l o SEQ rwo11,cv 
lraira~~ 
BB L:;J ~ 

- STATuS e•T(S . I I '-S(£111 l"4Clit(M(llrtT 

'-----MP,J .lDOR£SS 
'------MPt.f DATA 

C AAMOOM SE[tc 

•-N SEfll 
r1X(0 VOLUM( 

'-----LAMP TEST 
.._ ____ S[LF 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 I FIXED VOLUME ' 

WR PROT SW up (after selection back down) 

Press SEL ORV (Data Entry Sw. must not be in Device Type !) 

The FTU will now operate the fixed volume only. 

Nr. J. Same set-up as Nr.2. 

Press GO 

The FTU will now alternately access cartridge and fixed volume. 

NOTE I: If you want to leave either mode and go to another, just repeat 

the appropriate steps. 

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

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

be on the opposite volume within the CMD. 

L 

(_ 
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LARK SELECTION/ OPERATION 

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

Ref. SPO 68816-1, P/N 9202 5500 
J. A new BJHX I/0 card 
The Tester Cables are connected and terminated at the P/0-Adapter PWA 
like any other unit. (!!.Q!, on the LARK BASE PWA) 

SELECT 

The 9'i55 LARK selects with DEVICE TYPE CODE 0104 ( 4 HEADS) 
Note: The LARK DRIVE needs about 2 min. to get READY. 

OPERATION 

A.fter LARK IS READY .and SELECTED, rotate DATA ENTRY SW to POS F: 
The TB 216 displays 822 0·according to the CODE 0104. 
As the LARK has only 206 cylinders(¢ - 205), the number 822

10 
has to be 

changed to 205
10 

• 

.-------ocvu m>£ 
,----IMIT ......a[fit 

OESTINATION fV# I --f'""---HOI) 
lil[Co,rQ 

~:~!,. D Flxtn HEAOS 
C CATA •ATTVIN 

0 23451719101112131415 

0000 o oooe eoo ••o• 
Ftcc,.,, I 5 4 3 Z 0 

Loll.I> 

1 ~-~~-STATUS IYTU 
5aX INCREMENT IV# z 00000000~@00®©0@ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ 20S--+HEX 
iK-:>i re:;\ 1c:::::>i r<,..:⇒,; 

Enter 205 via Key Board, press HEX LOAD or enter CDH (which is 205
10

), 
press LOAD and the display 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 J0

10 
or 60 10 , as the LARK operates 32 or 64 Sectors only. 

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

DATA ENTRY SW POS. D 

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. 
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ACCESS TIME CHECK 

The different Tester modes to verify the unit's seek time are as follows: 

1. Manual seek time check for one seek of any length. 

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 

DATA ENTRY SW 

to 

to 

SINGLE 

DESTINATION 

EntP.r via Keyl-Joard 822 ->press LOAD 

DATA ENTRY SW 

ACCESS SEL SW 

Unit performs a 

ACCESS SEL SW 

to 

to DIRECT SK -press GO 

seek to Track 822 

to C - press r.o 

The upper row of LED's rlisplays tho seek time for this seek in milliseconds 

as shown (OCD), in this case 51.7 ms 

ltJOn,3 !Oms /ms o.lms Be]) 

l ;~:~: r«:JWI 
w(AO 

0 I ' 2 3 4 ~ 6 7 8 9 10 11 12 13 14 1!, 

o o o 0 o • 0 • 0 0 0 • 0 • • • ._51.7ms 
E ll(CORO 

o ~,xtO i-.£405 
C CATA PATT(Rl'II 

ST ATVS t!ITf(S Q()W z 

/ I ~~• ~~::;:" 

000000000000•0•0 
z•!i z.. zi.s z·2 ?'1 210 z' z• z' z' z~ 2• zl 22 z• z" 

l~f'r-i'l~ri (11 

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

between fi - 522) 

SINGLE/CONT SW to CONTINUOUS 

DATA ENTRY SW to DESTINATION 

ENTER 5"" ... _ Press LOAD 

DATA ENTRY SW' to STATUS BYTE-PRESS-A 

ACCESS SEL SW' to DIRECT CONT ..... Press 

The unit does now continuous seeks between¢ - 522. 

Press -sTOP after any nurnher of seeks. 

ACCESS SEL SW to c-Press GO 

GO 

The FTU rlisplays the average seek time of all 522 track seeks performed. 

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

let the unit p1:?rfnrm any numher f')f RANDOM seeks, then stop the operati"n 

by pressino STOP, nr have the EOT SW up (max. 10.oon seeks). 

The number nf sP.eks per.formP.rf can he ciisplayerl unr!er STATUS DYTE 9 (seek 

counter). 

L 

(_ 
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I HEAD ALIGNMENT I 
This part of the presentation describes the basic handling of the TB 216 

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 

RD/WR SEL SW 

ACCESS SEL SW 

HD SEL SW 

to 

to 

to 

to 

DESTINATION 

HD ALIGNMENT 

DIR SEEK 

MANUAL, then type 

in the alignment Cyl· address and load into destination register • 

.------ocvoa: TYPE 
,-----UNIT .......eER 

OESTINATIOfe 
M[AO 

,- "ECOfllO 

~:;~., 0 ,1xco HEADS 
C CATA ,ATTVtN 

~ ... -~_.,-STATUS 9TT[S 
St.EK INCR[M(NT 

.__ ___ _, AllORESS 

'------MPU DATA 

[ F ,--~,=~F":;;T 
C •"IT£ 

lltOldT 
S(L[C:T II "EAD 

A WllfT/1110 

ALIGHll(NT 

I 7 ACC[SS CNLT 

:. ... :---:::::~: 
~Em o sea FWO/IICV 

C IUNOOM S[[ll :.111111•~.,,-K-N $£[Jl 
,1xc0 \IOI..UME 

'-----LAMP T[ST 
'------SCLF TUT 

H[&Q 
Al,.IGNlll(NT 

- + 

00 
ttmv t 

0 I Z l 4 5 & 7 I 9 10 II 12 13 14 15 

-· 0 0 0 0 0 0 0 0 e e e e O e O e 
F[0C9A9 0 

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

you want to look for. 

There are J 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. 

LOA.D 
2.1t-S,o 
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The tG 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, JOO, 400 mV 

and so on. The P.xtreme left is the polarity sign. Off is positive, 

on i•s negative. 

The reading of this picture is -2JO mV. 

,------CE'l!CE T'rP( 

,----~,T~R 
0£5TIHATION 

R£CORO 

FIX[O H[AOS 

DATA ,ATTVIN 

0 I Z l 4 , 6 P a 9 10 11 12 13 14 1, 

~, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 HtEIJ.I)2 

(_ 

·( 

STATUS IYTU • 
$[[,t IHCR EMC NT PO# z ooooeoooooooeoo -230mV 

z" ~ ~ ~ • ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ 

I K---?i I c:::;, ,;:;::=;, K-=Jii 

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 Disk products, such as I/0 Line Test,· bad track 

flagging and so on. 

For more details, extended knowledge anrl professional handling,refer to 

Tester Manual, or call HPI-Heppenheim CS/FS to answer specific questions 

you have and ••••••·•••••••••• practice with your tester. 

GOOD LUCK 

MAGNETIC PERJPHER(\LS INC.-GERfv1ANY 
EUROPEAN TRAINING CE~ER 
HEPPENHEIM ·A .-. 0 . .P, 

OC1/8! \.A· CJIIU 

(_ 
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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 

DATA ENTRY 
switch 

DEVICE TYPE 

Function 

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 
LEDs) of data previously entered in 
that segment of the FTU memory. A de­
scription of each switch position fol­
lows. 

A four-character code is 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 

UNIT NUMBER 

DESTINATION 

HEAD 

RECORD 

FIXED HEADS 

DATA PATTERN 

Function 

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. 

The track destination for a direct seek 
is loaded into the PTU memory in the 
direct seek and direct continuous 
modes. The entry ls made in decimal 
form. 

With the HEAD toggle switch in the MJI.N 
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 la loaded. 
provided that the RECORD toggle switch 
ls in the MAN position. The entry ls 
made in decimal fora. 

The number of fixed heads la loaded (in 
dee lma l), and the microprocessor ls 
setup for fixed head access. 

A elxteen-blt data pattern 1a entered 
(in hexadecimal) into the PTU memory. 
In write operations, this data pattern 
is repeated throughout the data field. 

Table Continued on Next Page 

(_ 

I 
::0 
~ 
I 
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TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

~ontrol/Indlcator 

STATUS BYTES 

SEEK INCREMENT 

HPU ADDRESS 

Function 

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 ls 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 
bl t 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 ls 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 is transferred to row .1 
LEDs and the data at this address ls 
then displayed in the right 8 bi ts in 
row 2 LEDs. This operation is for use 
only by an operator who ls extremely 
knowledgeable in the microprocessor 
machine language. 

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

control/Indicator 

HPU DATA 

B 

C 

D 

E 

Function 

Poe a given HPU 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 l LEDs is incremented by 
one. This operation is for use only by 
an opecatoc who is extremely knowledge­
able in the microprocessor 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 delve is 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 PTU memory. 

Used to enable writing on any cylinder 
other than track 256 (FTU prevents 
writing on track 256). With switch at 
position E, enter, via keyboard, a 
hexadecimal non-zero number (1-P) into. 
lower byte (cow l LEDs o-7) while pre­
serving the number of logical records 
displayed in hexadecimal, in upper byte 
( cow l LEDs B-F). Note that pressing 
SEL ORV key destroys· any information 
entered with DATA ENTRY switch at po­
sition E. 

I 
:I> 
t-' 
I 
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TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

RD/WRT SELECT 
switch 

WRT FORMAT 

WRT/RD FORMAT 

WRITE 

READ 

.WRT/RD 

Function 

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

This is 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 ~rack. 

The data pattern is written on a selec­
ted track after the address has been 
read and verified. On drivefi that 
transmit MFH read data to the FT_U, 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 FTU 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 MFH read data to the FTU, the 
address is not read. 

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

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

ALIGNMENT 

ACCESS ONLY 

7 

8 

9 

A-F 

ACCESS SELECT 
switch 

MANUAL TAGS 

Function 

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

After accessing a cylinder, the FTU 
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 if it were HFM 
data. 

Unused 

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 position 
follows. 

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

' ' :;r:, 
vi 
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TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

DIRECT SEEK 

DIRECT CONT 

SEQ FORWARD 

Function 

When the GO key is pressed, the delve 
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 is 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 
performed. 

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. 

sro, I • STAITIIG CYLINDU 
I • DUTINATIOI ClllNOU 

LUU 

Figure 2-6. X -- N Test 



TABLE 2-2. CONTOOLS AND INDICATORS (Contd) 

Control/Indicator 

SEQ REVERSE 

SEQ FWD/REV 

RANDOM SEEK 

X -- N SEEK 

FIXED VOLUME 

Function 

The drive seeks to the maximum cylinder 
and then sequences down to cylinder 
zero. If EOT STOP toggle switch is in 
the up position, the test will end. If 
EOT STOP switch ls not set, the drive 
will return to the maximum cylinder and 
continue to sequence down until the 
STOP key ls 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
sor 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 ORV key sets the FTU 
to access Oto fixed volume only. Pres­
sing the GO key sets up the FTU to ac­
cess both fixed ~olume and removable 
disk pack. 

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

LAMP TEST 

SELF TEST 

B 

C 

Function 

Pushing the GO key causes all LEDs ex­
cept the +5 or -s LEDS to flash on and 
off. A +S or -5 LED not lighted indi­
cates that power is 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 per forms a limited self­
test routine on the FTU. During the 
test, the RD and WT LEDs alternately 
flash. Failure of the self-test is in­
dicated by the RD and DATA ERR LEDs 
flashing alternately. If the test is 
satisfactory, it ends with the RD, 29 
and 211 LEDs on steadily. Then all 
switch positions can be checked out1 
changing any switch position results in 
a change in the LED display. Normally 
self-test is 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 of SEQ PWR which is not 
tested. 

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

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 is done 
automatically after 10 000 seeks in 
DIRECT SEEK, DIRECT CONT, and RANDOM 



TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator Function 

SEQ 

RAN 

PROCESSOR switches 

START/RESET 
RUN/HALT 
STEP 

SINGLE/CONT switch 

SINGLE 

CONT 

-/+ switch 

At each accessed track, record ad­
dresses are selected sequentially. 

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

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). 

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

An access is performed only once by the 
drive, 

An access is performed 10 000 times 
with the EOT STOP switch up until the 
STOP key is pressed. 

This is a three-position toggle switch 
that directs the drive to offset the 
carriage for better data recovery. 

An offset is ordered away from the 
spindle. 

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator Function 

SEQ 

RAN 

PROCESSOR switches 

START/RESET 
RUN/HALT 
STEP 

SINGLE/CONT switch 

SINGLE 

CONT 

-/+ switch 

At each accessed track, record ad­
dresses are selected sequentially. 

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

These three toggle switches ar~ 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). 

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

An access is performed only once by the 
drive. 

An access is performed 10 000 times 
with the EOT STOP switch up until the 
STOP key is pressed. 

This is a three-position toggle switch 
that directs the drive to offset the 
carriage for better data recovery. 

"An offset is orde-red away from the 
spindle. 

I 
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TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator Function 

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

AH This drive writes or reads an address 
mark. 

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

EOT STOP/OFF With this switch in the up position, in 
switch 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. 

DATA ERROR OVER- With this switch in the up position, the 
RIDE/OFF switch FTU will not stop an access sequence 

when a data error is discovered. In 
self-test a data error in the MPU is 
bypassed1 with the switch up, the MPU 
continually loops when there is a data 
error. 

ADDR ERROR OVER- With this switch in the up position, the 
RIDE/OFF switch FTU will not stop an access sequence 

when an address error is discovered. 
In self-test, if there is a data error, 
that address will be skipped, the ad-
dress counter will be incremented and 
the program will continue. 

··-- ·- --------

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

AM/SECTOR switch 

AM 

SECTOR 

EOT STOP/OFF 
switch 

DATA ERROR OVER-
RIDE/OFF switch 

ADDR ERROR OVER-
RIDE/OFF switch 

-

Function 

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. 

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. 

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 HPU is 
bypassed1 with the switch up, the MPU 
continually loops when there is a data 
error. 

With this switch in the up position, the 
FTU will not stop an access sequence 
when an address error is discovered. 
In self-test, if 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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TABLE 2-.2. 
;~·•·:\·.-.·~. -.-. f. • ~-·.•! .. ,··,r~, ; ·~.t\i: 

CONTROLS AND ,INDICATORS (Contd.) . ' i . 

Functio!l 
, ,,, 

' ' " 
., Control/Indicator 

~ ~. ·-~ ;·· ,, . . .. . ~ .. . ' .. -~ .. ·- i{··f(-, 
... ,. ~ : :•.! 

Control/Indicator ; • .. ·Function : , . . '• .. L.~•.- ,"; t• ,,·_. 
,· ... 

' ' •· . .,·. 

. .. 
In the DATA PATT position, the same SHIFT PATT/DATA 

PATT switch 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 

·- ,. 

DISP key":, • .The hexadecimal data, in row· l. LED;' is 
transferred into row 2 LED. The hexa-
decimal/decimal data, in row 2 LED_, is 
transferred, in hexadecimal, into row l 
LED. 

the sixteenth bit becomes the first 
bit. This function is used when per-
forming a write/read operation. 

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

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

LOAD key Pressing the LOAD key transfers the 
data entry in the second row of 16 LEDs 

a. The drive is in the REMOTE mode. 

b. Primary power is available at the 

to row 1 LEDs and loads it into memory 
via the DATA ENTRY switch while clear-
ing the second row. 

drive. 

c. The drive START switch is ON (in-
dicator lighted). 

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

Keyboard Panel The result of pressing each keyboard 
key is given in the following descrip-
tion: 

BIT key ·1 
When pressed prior to a data entr1, the 
data will be entered bit-by-bit n bi-
nary form. 

Data Keya 0-P' New data can be entered with these 
keys. Entered data is displayed on row 
l LEDs. 

SEL ORV key Pressing this key initiates a drive se-
lection sequence. Note that pressing 
SEL ORV Key destroys any information 
that may have been entered with DATA 
ENTRY switch at position E. 

HEX key Pressing this key results in the con-
version of the BCD number in the lower 
display to hexadecimal focm. 

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

RTZ key Pressing this key initiates the drive 
by commanding a return-to-zero seek. 



TABLE 2-2, CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

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 

Function 

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

The FTU is receiving 
signal from the drive. 
LED flashes when an On 
tion is disrupted. 

an On Cylinder 
The On Cylinder 
Cylinder condi-

The FTU is 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 is receiving a Busy signal from 
the drive. The BUSY LED will also 
flash while the FTU is waiting fo·r a 
Ready signal during a select drive com­
mand. 

This LED lights 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 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 deted­
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 is on, the DATA 
ERR LED goes off when the next head is 
selected, If the DATA EnROR OVERRIDE 
switch is off, this LED stays Ughte.d· , 
and the test halts. A time out during, 

TABLE 2-2. CONTROLS AND INDICATORS (Contd) 

Control/Indicator 

UNIT RUN LED 

ON CYL LED 

ROY LEO 

WT PROT LED 

SELD LED 

SEEK ERROR LED 

FLT LED 

BUSY LED 

FLAG LED 

DATA ERR LED 

Function 

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

The FTU is receiving 
signal from the drive. 
LED flashes when an On 
tion is disrupted. 

an On Cylinder 
The On Cylinder 
Cylinder condi-

The FTU is 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 ls receiving a Pault signal 
from the drive. 

The FTU i• receiving a euay ai9nal from 
the drive. The BUSY LED will alao 
flash while the FTU is waiting for a 
Ready signal during a select drive com­
mand. 

This LED lights 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 PLAG 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 
pattP.rn·· read by the drive. -If the DATA, 
ERROR OVERRIDE switch is on, the I>ATA 

"ERR LED goes off when the· ne~t he~d is­
selected, · If. t:he DATA , EP.ROR 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 I Function 

DATA ERR LED (Contd) f a read oc write in the data field is 
indicated when DATA ERROR indicator is 
ON and cow 3 LEDs continually flash. 

ADDR !RR LED I This LED 11.ghta when the address in-
formation received from the delve dif­
fers from the cequested address, If 
the ADDR ERROR OVERRIDE switch is on, 
the ADDR ERROR LED goes off When the 
next head ls selected. If the ADDR 
ERROR OVERRIDE switch is off, this LED 
stays lighted and the test halts. A 
time out in the address field is indi­
cated when ADDR ERR indicator ls ON and 
cow 3 LEDs continually flash. 

RD LED I The FTU is commanding a cead operation. 

WT LED I The FTU is commanding a write operation. 

CLK LED 

+5 LED 

-5 LED 

RUN LED 

The Read Clock signal is coming fro111 
the drive. 

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

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

The miccoprocessor in the FTU is run-
ning. 

-
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