














































































































































































D. If unit is to be used on 115 VAC, the unit has been properly 
configured at factory. Replace cover and proceed to paragraph 5.4. 
If unit is to be used on 230V. change power strapping per paragraph 5.3. 

5.3 230 VOLT OPERATION 

The formatter is normally set for 115 volt operation at the factory. If 230 volt 
operation is required, the transf:>rmer taps must be changed. The diagrams 
below indicate the proper settings. 

The procedure for setting transformer taps is: 

A. Remove top cover of formatter. 

B. Remove P. C. card(s) by removing screws and unplugging dc 
power connector. 

C. Remove AC filter mounted over TB at rear of 
power supply. 

D. Set jumpers on AC input connector at rear of power supply as below: 

TB 

�I�~�\� 1 \ �~� , --

C 2 

3 
AC 

230 Volt 

0 4 
.' -.,. rr G 

I 1·7 :...( ... 
�~�.� �-�.�~� 

TB 
..... -- _._-- �,�-�,�~�/�r� 

115 Volt 
AC 

10' 
\.::.;' 
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Rev. At 2-6-73 

E. Replace P.C. Card(s) and DC Power Connector (s), 
tighten screws securing P.C. Card(s) finger tight. 

F. Replace top cover. 

5.4 PRELIMINARY TEST 

This test verifies that the pO\\ier suplJly is operational and that the DC is connected 
to the logic card. 

After it has been ascertained that the power supply is configured for the correct 
AC voltage, plug in the power cord at the back of the formatter chassis, and 
connect the power plug to the appropriate AC outlet. Do not connect any other 
cables to the formatter. ~witch on the AC power switch located on the front panel. 
The red error light should come on indicating that the power suplJly is operational. 
If the light does not come on, either: 

A. 

B. 

C. 

D. 

E. 

F. 

5.4.1 

AC fuse is blo\\in (rear of chassis) 

DC fuse is blo\\n (internal to power supply) 

DC connector not plugged onto card. 

Lamp is defective. 

Power suplJly is defective. 

Power sUPE-Iy is out of adjustment (See 5.4.1 below) 

DC Voltage Adjustment 

The DC power output should be set to 5. 0 ~ .2 volts. A potentiometer 
\\hich adjusts DC voltage is located on the regulator card. The voltage 
should be set initially with the connector disconnected from the card and 
the voltage measured at the DC tenn inal block. 

If the voltage output is at about 1 volt, the overvoltage protect circuit has 
fired and the supply must be re-adjusted. First switch off the AC, then 
turn the potentiometer full CCW. Turn on AC, then slowly rotate potentio
meter CW until voltage is at 5.0 :!:. .2 volts. Turn off A C, [-lug DC connector 
onto P.C. card then turn on AC and adjust to 5.0 ~.2 volts under load. 
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5.4.2 

Rev. A, 2-6-73 

: Current Limiting Adj ustment 

The power supply has a current limit adjustment. 
The current limit potentiometer is the one located 
on the power supply P.C. Board nearest t~e power 
supply fuse. The current limit pot is factory set 
and no adjustment is required. 
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5.5 RACK MOUNTING 

If the optional slide mounting kit is provided, the 
unit 1s rack mounted as shown in Figure.5.2. 

A. Select the location for the formatter to be 
mounted in the rack. It should be located 
near enough to the disk drive and computer 
to allow the cables to remain attached if 
the formatter is extended for service. 

B. Separate chassis section slide and mount to 
chassis as shown in Figure 5.2. Use lO-32x3/B 
screws supplied. 

C. Connect rear extension bracket to back end of 
cabinet slide section using lO-32x3/B" screws 
and nuts, as shown in Figure 5.2. 

D. Attach the slide mount brackets to the tapped 
rails. The center line of the bracket will 
be located 1.75" below the top of the 
formatter chassis when installed. Attach 
using lO-32x3/B screws. 

E. Extend cabinet slide sections to the full 
locked position (all the way out). 

F. Slide chassis onto extended slide members, 
releasing locks as the unit is pushed to 
the rear of the rack. 

G. Push unit to rear of rack until front panel 
contacts tapped rails. It may be necessary 
to loosen screws holding slides to tapped 
rails to allow unit to center. Be sure to 
tighten screws down again after centering. 

5.6 INTERCONNECTING CABLING 

Xebec Supplied Coupler/Drive 

If the XDF-50 is supplied as part of a disk system 
which includes a computer coupler, the detailed 
interconnection instructions included as part of 
the coupler documentation should be followed. 
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Customer Supplied Coupler/Drive 

If the user is supplying his own interface and drive, 
the coupler will connect to J5 and J6, and the disk 
drive will connect to J4. See the interface specification 
Section 6 for description of the signals proyided on 
these connectors. 

5.7 PACKING INSTRUCTIONS 

If the formatter must be shipped by common carrier, it 
should be packed in its original container according 
to the procedure below. 

A. Wrap formatter in plastic sheet to prevent 
scratching in shipment. NOTE: Chassis half of 
slide rails must be removed prior to placing 
formatter in box. 

B. Insert back of formatter in the styrofoam block 
with the smaller slot and slide this combination 
to the rear of the cardboard box. 

C. Wrap manual and/or coupler cards in bubble pack 
and insert the bubble pack(s) into the space 
next to the top/bottom of chassis. 

D. Fit the styrofoam block with the larger slot over 
the chassis front panel. 

E. Insert cardboard tub next to styrofoam block. 
Place slide rails, mounting hardware and cables 
in the cardboard tub. Use sufficient packing 
material to prevent these items from moving 
during shipment. 

F. Close shipping container end flaps and seal with 
glass re-inforced tape. 
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DISK OPTIONS 
(XDF-50 Artwork Revision E and Above) 

ORIENTATION OF JUMPERS ON PROGRAM PLUG LOCATED IN M 3 

GRD 1 

2 

3 

4 

5 

GRD 6 

2200 BPI 7 

4400 BPI 8 

FUNCTION 

Disk Packing Density 
Seek Select 

Platter /Head Select 

H= 
L== 

H=Upper 
L=Lower 

Double Freq. Write Data 
Pos. Edge 
Neg. Edge 

External Sector Counter 
Internal Sector Counter 
Read Data Pulsed 
Read Data Level 
Cyl Addr Strb Pulse 
Cyl Addr Strb FF (Addr Ack) 
Formatter Write Protect Sw 

4 - S4A 

BLUE DOT 

16 INV SEEK COMP 

15 INV PLTR/HEAD 

14 INV DFWD 

13 READ DATA PULSED 

12 CYLINDER ADDR SmOBE FF 

11 EXTERNAL SECTOR COUNTER 

10 FCRMA TTER WRITE PROTECT 
SWITCHES 

9 DENSITY 

JUMPERS 

6-8 Must Be On All XDF-50 

2-15 

3-14 

fi-11 

4-13 

5-12 
7-10 
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SECTION 6 
INTERFACE REQUIREMENTS 

6, i INTRODUCTION 

The Xebec Moving Head Disk Formatter has two interfaces, one from the computer 
to formatter, and the other from the formatter to the Disk Cartridge Drive. However, 
from the coupler designer's point of view, the formatter interface logic that is required 
is reduced to loading and reading registers in the formatter. All tirr,ing and control 
of the disk memory is handled by the formatter. 

6.2 INTERFACE SIGNALS 

The signals between the fonnatter and interface coupler consist of 42 signal lines 
and associated ground. A block diagram of the disk formatter is shown in Figure 6.1. 
The signals at the interface coupler are described in greater detail in the balance 
of this section. 

6.2.1 Register Selection 

Fi ve signals, which originate in the coupler, determine which register to 
select and whether to load it or read its contents. These signals are as 
follows: 

A. RABO, RAB1, RAB2 

B. ISP 

C. OSP 

Three Register Address Bus lines that 
are decoded by the formatter into 8 
possible states for register selection. 

Input Strobe Pulse - A positive going 
pulse (0.500 usec to 1. 5 usec) that is 
used to enable data onto CPIB 0-15 from 
a register specified by RABO-2. 

Output Strobe Pulse - A positive going 
pulse (0.5 usec to 1. 5 usec) that is used 
to load the contents of CPOB 0-15 into a 
register selected by RABO-2. 

The assignment of the signals with respect to the registers in the formatter 
are as shown in Table 6. 1. 

The timing relationship of RABO-2, ISP, OSP and the data on CPIB 
and CPOB buses is shown in Figure 6.2, Interface Signal Timing. 
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6.2.2 

6.2.3 

Coupler Output Bus 

The Coupler Output Bus (CPOB) consists of 16 lines which contain 
data and commands that are to be transferred to the formatter. 
Tables 6.2 and 6.3 show the function of the bus for all bus 
addresses used. 

6.2.2.1 CPOB Timi!!8' 

Tirr ing of the bus signals is shown in Figure 6.2. The CPOB 
must be stable within 400 nanoseconds before the leading edge 
of the output strobe pulse, and remain stable until 400 nano
seconds after the trailing edge of the output strobe pulse. 
Then the output bus must return to a high state (+2.4 to +5.0 
volts) within 500 nanoseconds after the trailing edge of the 
output strobe pulse. 

A quadruple 2-input positi ve NAND gate should be used to 
dri ve the CPOB. This logic device should be an open 
collector type such SN7438 or equivalent. No loads should 
be applied to the drivers in the crupler since the cable and 
controller require that the full fan out capability of the gate 
be used. The CPOB signals are low true (0.0 to +0.4 volts). 

Coupler Input Bus 

The coupler input bus (CPIB) is a 16 bit bus used to transfer data and 
status information from the formatter to the coupler. See Tables 6.2 
and 6.3. 

6.2.3.1 CPIB Timing 

Timing of the bus signals is shownin Figure 6.2. The CPIB 
is stable within 400 nanoseconds after the leading edge of the 
input strobe pulse (ISP) and remains stable as long as the 
ISP is held to a "high" (+2.4 to +5.0 volts). The receiver 
for each bit of CPIB should be a single gate load such as 
SN 7400 or equivalent. The line should be terminated with 
the circuit shown in Figure 6.3. CPIB signals are low 
true (0.0 to +0.4 volts). 
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TABLE 6.1 
REGISTER ADDRESS ASSIGNMENT 

RAB2 RAB1 RAB ISP OSP Register Name ;;, Direction .. .. 
0 0 0 0 P Data Shift Register To Formatter 
0 1 1 0 P Cylinder ~ddress To Formatter 
1 0 1 0 P Command To Formatter 
1 1 1 0 P Word Count To Formatter 
0 0 1 
0 1 0 0 P Unused 
1 0 0 
1 1 1 
0 0 0 P 0 Data Shift Register From Formatter 
0 1 1 P 0 Status Register From Formatter 
0 1 0 
1 0 0 
1 0 1 P 0 Unused 
1 1 0 
1 1 1 

LEGEND 

P = Pulse (0.5 psec to 1. 5 )lsec) 
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TABLE 6.2 
DRIVE CONNECTOR 

Connector Pin Signal 

J4 1 CYLO (LSB) 
J4 2 CYLI 
J4 3 CYL2 
J4 4 CYL3 
J4 5 CYL4 
J4 6 CYL5 
J4 7 CYL6 
J4 8 CYL7 
J4 9 CYLB (MSB) 
J4 10 Restore 
J4 11 Offset 1 
J4 12 Offset 2 
J4 13 Cylinder Strobe 
J4 14 Ground 
J4 15 Write Enable 
J4 16 Ground 
J4 17 Double Frequency Write Data. 
J4 18 Ground 
J4 19 Head 
J4 20 Platter 
J4 21 Ground 
J4 22 Read Gate 
J4 23 Ground 
J4 24 Read Clock 
J4 25 Ground 
J4 26 Read Data 
J4 27 Ground 
J4 28 Illegal Address /SEEK Incomplete 
J4 29 Drive Ready 
J4 30 Ground 
J4 :n Sector 0 
J4 32 Sector 1 
J4 33 Sector 2 
J4 34 Sector 3 
J4 35 Sector 4 
J4 36 Ground 
J4 37 Sector Pulse Removable 
J4 38 Ground 
J4 39 Index Pulse Removable 
J4 40 Ground 
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TABLE 6.2 
DRIVE CONNECTOR 

(Continued) 

Connector Pin Signal 

J4 41 Sector Pulse Fixed 
J4 42 Ground 
J4 43 Index Pulse Fixed 
J4 44 Ground 
J4 45 Unit Select 0 
J4 46 Unit Select 1 
J4 47 Unit Select 2 
J4 48 Unit Select 3 
J4 49 Seek Complete 
J4 50 Write Protect External 

6-7 



TABLE 6.3 
FORMATTER TO COuPLER CONNECTOR 

Connector Pin Signal 

J5 1 CPOB 0 
J5 2 Ground 
J5 3 CPOB 1 
J5 4 Ground 
J5 5 CPOB 2 
J5 6 Ground 
J5 7 CPOB 3 
J5 8 Ground 
J5 9 CPOB 4 
J5 10 Ground 
J5 11 CPOB 5 
J5 12 Ground 
J5 13 CPOB 6 
J5 14 Ground 
J5 15 CPOB 7 
J5 16 Ground 
J5 17 CPOB 8 
J5 18 Ground 
J5 19 CPOB 9 
J5 20 Ground 
J5 21 CPOB 10 
J5 22 Ground 
J5 23 CPOB 11 
J5 24 Ground 
J5 25 CPOB 12 
J5 26 Ground 
J5 27 CPOB 13 
J5 28 Ground 
J5 29 CPOB 14 
J5 30 Ground 
J5 31 CPOB 15 
J5 32 Ground 
J5 33 OSP 
J5 34 Ground 
J5 35 ISP 
J5 36 Ground 
J5 37 RAB 0 
J5 38 Ground 
J5 39 RAB 1 
J5 40 Ground 
J5 41 RAB2 
J5 43-50 Unused 
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TABLE 6.3 
FORMA TTER TO COUPLER CONNECTOR 

(Continued) 

Connector Pin Signal 

J6 1 CPIB 0 
J6 2 Ground 
J6 3 CPIB 1 
J6 4 Ground 
J6 5 CPIB 2 
J6 6 Ground 
J6 7 CPIB 3 
J6 8 Ground 
J6 9 CPIB 4 
J6 10 Ground 
J6 11 CPIB 5 
J6 12 Ground 
J6 13 CPIB 6 
J6 14 Ground 
JG 15 CPIB 7 
J6 16 Ground 
J6 17 CPIB i:) 

J6 18 Ground 
J6 19 CPIB 9 
JG 20 Ground 
J6 21 CPIB 10 
JG 22 Ground 
J6 23 CPIB 11 
J() 24 Ground 
J6 25 CPIB 12 
J6 26 Ground 
JG 27 CPIB 13 
J6 28 Ground 
J6 29 CPIB 14 
J6 30 Ground 
J6 31 CPIB 15 
J6 32 Ground 
J6 33 DIO 
J6 34 Ground 
J6 35 DFLG 
J6 36 Ground 
J6 37 Busy 
J6 38 Ground 
J6 39 Done 
J6 40 Ground 
J6 41 MCLR 
J6 42 Ground 

J6 43-50 Unused 
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6.2.4 DMA Data Control 

Serial data to and from the disk drive unit is converted to a parallel 
data word by the formatter. The burst transfer rate of parallel data 
is as shown in Table 6.4. 

TABLE 6.4 

A verage Word Maximum Time To * 
Disk Speed Word Length Transfer Rate Respond to Data Flag 

1500 RPM 

1500 RPM 

! 2400 RPM 

2400 RPM 

16 Bit 99 KHz 9.2 usec 
~ 

I 12 Bit 132 KHz 6.7 usec 

I 16 Bit 158 KHz 5.7 usec I 
I 12 Bit 211 KHz 4.2 usec 
I 

LEGEND * 

Includes worst case frequency variation and formatter timing. 

A direct memory access port is usually used to handle word rates 
in this range. The signals that are used to control the transfer rate 
are as follows: 

6.2.4.1 Data Flag 

A high true level (+2.4 to +5.0 volts) indicates that the formatter 
is ready to recei ve another word in its output buffer (Write 
on Disk) or has assembled a word in its output buffer (Read 
from Disk). 

The data flag is reset by issuing either: 

ISP with RAB=OOO for read from disk modes, or 
OSP with RAB;;OOO for write on disk modes. 

If this reset signal is not received within a specified time, 
the disk will have missed a word and a data rate error status 
bit will be set. The maximum allowable time to respond to 
a data flag is listed in Table 6.4. 

6-10 



LI N E 

DRIVER 

liNt 

RECEIVER 

+5V 
, +5V 
I I 
I"'~I--- 1 5' ---I~"I 

COUPLER 

+5V 

220J\.. I 
I 

~-
I TWI STED PAIR 

TYPICAllY 
1 INPUT OF 
SN 7400 

I OR 
RIBBON CABLE WITH 
ALTERNATING GROUNDS 
AND SIGNAL. 

+5V 

220-,,-

330~ 

SIGNAL TERMINATION 

FIGURE 6.3 

6-1i-·-~-"···-·----·-·~----



6.2.5 

6.2.4.2 Data In/Out 

The direction of data transfer is specified by the Data In/Out 
(DIO) line which originates in the formatter. 

The convention for transfer is: 

Logic 0 - Input to Coupler 
Logic 1 - Output from Coupler 

The timing of this Signal is shown in Figure 6.2. 

Basic Formatter Status 

Two signals are provided by the formatter to indicate when it is BUSY 
with an operation and when it is DONE with an operation. 

6.5.2.1 

6.5.2.2 

BUSY 

BUSY indicates that the formatter is busy with ar¥>peration. 
If BUSY = 1 no transfers other than data may take place over 
the two data buses. RAB should be set to 000 during the 
entire interval when BUSY = 1. 

The relationship of BUSY to RAB 101 and OSP is shown in 
Figure 6.2. It should be noted that BUSY is delayed until 
the trailing edge of OSP. This is done to prevent RAB 
from converting from 101 to 000 while OSP is still true, 
since the user normally will interlock BUSY with the logic 
used to generate the RAB signals. BUSY is a low true signal. 

DONE 

The OONE signal is a 1 usec pulse which occurs when the 
BUSY goes from 1 to O. It is normally used to generate 
a computer interrupt to indicate completion of any operation. 
DONE is a high true signal. 
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6.2.6 Master Clear 

Master Clear (MCLR) is a signal generated by the coupler to reset all 
control flip flops to idle state and reset BUSY. MCLR also resets, 
WPE, PCE, TMO, FTE, CRCE, RATE, and BSEC enW:' flip flops. 
H it is set, MCLR should be a low pulse (0.0 to +0.4 volts) and a 
minimum of 500 nanoseconds long. MCLR is terminated in the controller 
by.the network shown in Figure 6.3. It is recommended that ~CLR be 
dri ven by a TTL gate such as SN7438 or equivalent. 

6.3 INPUT/OUTPUT CONNECTORS 

The I/O interface signals connect with the disk formatter by way of a set of two (2) 
adjacent edge connectors located at the rear of the chassis. The edge connectors 
are as shown in Table 6.5. Any edge connector selected should be compatible with 
flat cable or ribbon cable manufactured by 3M or Spectra Strip. 

If flat cable or ribbon cable is not compatible for the user's application, then a 
standard edge connector with pierced posts for soldering may be substituted. 
Connectors of this type are available from a wide range of manufacturers. 

6.4 CABLE DESIGN 

6.4.1 Coupler Interface and Disk Drive 

A. Coupler Interface 

The cable may be manufactured using flat cable, ribbon cable 
or individual twisted pair. Flat cable or ribbon cable must 
have ground signals separating all signal lines. Twisted pair 
should have Signal on one line of the pair and ground on the other. 
Maximum recommended length is 10 feet. 

B. Disk Drive Interface 

The disk drive may be fabricated using flat cable, ribbon cable or twisted. 
pair. Maximum length is 15 feet. If the units are aaisy chained, 
maximum recommended overall length of all cables is 15 feet. 
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TABLE 6.5 
EDGE CONNECTOR SPECIFICATIONS 

NAME DIMENSION UNIT 

Card Thickness 0.054 - 0.071 inches 

Number of Contacts 50 (25 dual) pins 

Contact Spacing 0.100 centers inches 

I Width of Connector Throat 2.600 inches 

I . 
Overall Width 3.90 inches 

NOTE: 

The connector type recommended by Xebec Systems, Inc. for use 
with this type of cable is 3M Part Number 3415-0000. 
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