




























































































































































































































































8207864 PIN intel .. 
Table 6-1S. Scan Status Codes 

Command 
Status Register 2 

Comments 
Bit 2 =SN 

Scan Equal 
0 
1 

Scan Low or Equal 
0 
0 
1 

Scan High or Equal 
0 
0 
1 

6.2.6 SENSE INTERRUPT STATUS 

An interrupt signal on INT pin is generated by the 
82078 for one of the following reasons: 

1. Upon entering the Result Phase of: 

a. READ DATA Command 

b. READ TRACK Command 

c. READ ID Command 

d. READ DELETED DATA Command 

e. WRITE DATA Command 

f. FORMAT TRACK Command 

g. WRITE DELETED DATA Command 

h. VERIFY Command 

2. End of SEEK, RELATIVE SEEK or RECALI­
BRATE Command 

3. 82078 requires a data transfer during the execu­
tion phase in the non-DMA Mode 

The SENSE INTERRUPT STATUS command resets 
the interrupt signal and via the IC code and SE bit of 
Status Register 0, identifies the cause of the inter­
rupt. If a SENSE INTERRUPT STATUS command is 
issued when no active interrupt condition is present, 
the status register STO will return a value of 80H 
(invalid command). 

Table 6-14. Interrupt Identification 

SE IC Interrupt Due To 

0 11 POlling 
1 00 Normal Termination of SEEK or 

RECALIBRATE command 
1 01 Abnormal Termination of SEEK or 

RECALIBRATE command 

The SEEK, RELATIVE SEEK and the RECALI­
BRATE commands have no result phase. SENSE 
INTERRUPT STATUS command must be issued im­
mediately after these commands to terminate them 
and to provide verification of the head position 
(peN). The H (Head Address) bit in STO will always 
return a "0". If a SENSE INTERRUPT STATUS is 
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BitS = SH 

1 DFDD = Dprocessor 
0 DFDD =1= Dprocessor 

1 DFDD = Dprocessor 
0 DFDD < Dprocessor 
0 DFDD :1> Dprocessor 

1 DFDD = Dprocessor 
0 DFDD > Dprocessor 
0 DFDD <t: Dprocessor 

not issued, the drive will continue to be BUSY and 
may effect the operation of the next command. 

6.2.7 SENSE DRIVE STATUS 

SENSE DRIVE STATUS obtains drive status infor­
mation. It has no execution phase and goes directly 
to the result phase from the command phase. 
STATUS REGISTER 3 contains the drive status in­
formation. 

6.2.8 SPECIFY 

The SPECIFY command sets the initial values for 
each of the three internal timers. The HUT (Head 
Unload Time) defines the time from the end of the 
execution phase of one of the read/write commands 
to the head unload state. The SRT (Step Rate Time) 
defines the time interval between adjacent step 
pulses. Note that the spacing between the first and 
second step pulses may be shorter than the remain­
ing step pulses. The HLT (Head Load Time) defines 
the time between the command phase to the execu­
tion phase of a read/write data command. The Head 
Unload Time (HUT) timer starts at the end of the 
execution phase to the beginning of the result phase 
of a read/write command. The values change with 
the data rate speed selection and are documented 
in Table 6-15. 

Table 6-15. Drive Control Delays (ms) 

HUT SRT 

1M 500K SOOK 250K 1M 500K SOOK 250K 

0 128 256 426 512 8.0 16 26.7 32 
1 8 16 26.7 32 7.5 15 25 30 
- - - - - - - - -
A 80 160 267 320 3.0 6.0 10.2 12 
B 88 176 294 352 2.5 5.0 8.35 10 
C 96 192 320 384 2.0 4.0 6.68 8 
0 104 208 346 416 1.5 3.0 5.01 6 
E 112 224 373 448 1.0 2.0 3.33 4 
F 120 240 400 480 0.5 1.0 1.67 2 
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1M 500K 300K 250K 

00 128 256 426 512 
01 1 2 3.3 4 
02 2 4 6.7 8 
- - - - -
7E 126 252 420 504 
7F 127 254 423 508 

The choice of DMA or NON-DMA operations is 
made by the ND bit. When this bit is "1 ", the NON­
DMA mode is selected, and when ND is "0", the 
DMA mode is selected. In DMA mode, data transfers 
are signalled by the DRO pin. Non-DMA mode uses 
the ROM bit and the INT pin to signal data transfers. 

6.2.9 CONFIGURE 

Issue the configure command to enable features like 
the programmable FIFO and set the beginning track 
for pre-compensation. A CONFIGURE command 
need not be issued if the default values of the 82078 
meet the system requirements. The CLK48 bit al­
lows the 82078 to connect to a 48 MHz oscillator, 
this can reduce board space if there is a 48 MHz 
signal already available on the system. 

CONFIGURE DEFAULT VALUES: 

EIS - No Implied Seeks 

EFIFO - FIFO Disabled 

POLL - Polling Enabled 

FIFOTHR - FIFO Threshold Set to 1 Byte 

PRETRK - Pre-Compensation Set to Track 0 

EI5-Enable implied seek. When set to "1", the 
82078 will perform a SEEK operation before execut­
ing a read or write command. Defaults to no implied 
seek. 

EFIFO-A "1" puts the FIFO into the 8272A com­
patible mode where the FIFO is disabled. This 
means data transfers are asked for on a byte by byte 
basis. Defaults to "1", FIFO disabled. The threshold 
defaults to one. 

POLL-Disable polling of the drives. Defaults to "0", 
polling enabled. When enabled, a single interrupt is 
generated after a RESET. No polling is performed 
while the drive head is loaded and the head unload 
delay has not expired. 

I 

8207864 PIN 

FIFOTHR-The FIFO threshold in the execution 
phase of read or write commands. This is program­
mable from 1 byte to 16 bytes. Defaults to one byte. 
A "00" selects one byte, "OF" selects 16 bytes. 

PRETRK-Pre-compensation start track number. 
Programmable from track 0 to 255. Defaults to track 
O. A "00" selects track 0, "FF" selects 255. 

CLK48-Default is "0", external clock is assumed to 
be 24 MHz. If a 48 MHz external oscillator is used 
the bit must be set high. Note that the 82078 does 
not support a 48 MHz crystal, only an external oscil­
lator. For more information refer to the section about 
the 2 Mbps data rate. Note, this must be enabled 
first during the initialization routine of the POST if a 
48 MHz oscillator is used. 

6.2.10 VERSION 

The VERSION command checks to see if the con­
troller is an enhanced type (82077,82077 AA, 
82077SL) or the older type (8272A/765A). A value 
of 90H is returned as the result byte, defining an 
enhanced FDD controller is in use. No interrupts are 
generated. 

6.2.11 RELATIVE SEEK 

The command is coded the same as for SEEK, ex­
cept for the MSB of the first byte and the DIR bit. 

DIR Head Step Direction Control. 

DIR Action 

0 Step Head Out 

1 Step Head In 

RCN Relative Cylinder Number that determines 
how many tracks to step the head in or out 
from the current track number. 

The RELATIVE SEEK command differs from the 
SEEK command in that it steps the head the abso­
lute number of tracks specified in the command in­
stead of making a comparison against an internal 
register. The SEEK command is good for drives that 
support a maximum of 256 tracks. RELATIVE 
SEEKs cannot be overlapped with other RELATIVE 
SEEKs. Only one RELATIVE SEEK can be active at 
a time. Bit 4 of Status Register 0 (EC) will be set if 
RELATIVE SEEK attempts to step outward beyond 
Track O. 

As an example, assume that a floppy drive has 300 
useable tracks and that the host needs to read track 
300 and the head is on any track (0-255). If a SEEK 
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command was issued, the head would stop at track 
255. If a RELATIVE SEEK command was issued, the 
82078 would move the head the specified number of 
tracks, regardless of the internal cylinder position 
register (but would increment the register). If the 
head had been on track 40 (D), the maximum track 
that the 82078 could position the head on using 
RELATIVE SEEK, would be 296 (D), the initial track, 
+ 256 (D). The maximum count that the head can be 
moved with a single RELATIVE SEEK command is 
256 (D). 

The internal register, PCN, would overflow as the 
cylinder number crossed track 255 and would con­
tain 40 (D). The resulting PCN value is thus (NCN + 
peN) mod 256. Functionally, the 82078 starts count­
ing from 0 again as the track number goes above 
255(D). It is the users responsibility to compensate 
82078 functions (precompensation track number) 
when accessing tracks greater than 255. The 82078 
does not keep track that it is working in an "extend­
ed track area" (greater than 255). Any command is­
sued would use the current PCN value except for the 
RECAll BRA TE command which only looks for the 
TRACKO signal. RECALIBRATE would return an er­
ror if the head was farther than 79 due to its limita­
tion of issuing a maximum 80 step pulses. The user 
simply needs to issue a second RECALIBRATE 
command. The SEEK command and implied seeks 
will function correctly within the 44 (D) track 
(299-255) area of the "extended track area". It is 
the users responsibility not to issue a new track posi­
tion that would exceed the maximum track that is 
present in the extended area. 

To return to the standard floppy range (0-255) of 
tracks, a RELATIVE SEEK would be issued to cross 
the track 255 boundary. 

A RELATIVE SEEK can be used instead of the nor­
mal SEEK but the host is required to calculate the 
difference between the current head location and 
the new (target) head location. This may require the 
host to issue a READ ID command to ensure that 
the head is physically on the track that software as­
sumes it to be. Different 82078 commands will return 
different cylinder results which may be difficult to 
keep track of with software without the READ ID 
command. 

6.2.12 DUMPREG 

The DUMPREG command is designed to support 
system run-time diagnostics and application soft­
ware development and debug. The command re­
turns pertinent information regarding the internal 
status of the 82078. This can be used to verify the 
values initialized in the 82078. 

6.2.13 PERPENDICULAR MODE COMMAND 

6.2.13.1 About Perpendicular Recording Mode 

An added capability of the 82078 is the ability to 
interface directly to perpendicular recording floppy 
drives. Perpendicular recording differs from the tradi­
tional longitudinal method by orienting the magnetic 
bits vertically. This scheme packs in more data bits 
for the same area. 

6.2.13.2 The Perpendicular Mode Command 

The PERPENDICULAR MODE Command allows the 
system designers to designate· specific drives as 

Table 6-16. Effects of WGATE and GAP Bits 

VCOLow Length of Portion of Gap2 Gap2VCO 
GAP WGATE MODE Time after Gap2 Format Written by Write Low Time for 

Index Pulse Field Data Operation Read Operations . 

0 0 Conventional Mode 33 Bytes 22 Bytes o Bytes 24 Bytes 

0 1 Perpendicular Mode 33 Bytes 22 Bytes 19 Bytes 24 Bytes 
(500 Kbps Data Rate) 

1 0 Reserved 33 Bytes 22 Bytes o Bytes 24 Bytes 
(Conventional) 

1 1 Perpendicular Mode 18 Bytes 41 Bytes 38 Bytes 43 Bytes 
(1 Mbps Data Rate) 

NOTE: 
When either GAP or WGATE bit is set, the current value of precompensation in the DSR is used. 
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Perpendicular recording drives. Data transfers be­
tween Conventional and Perpendicular drives are al­
lowed without having to issue PERPENDICULAR 
MODE commands between the accesses of the two 
different drives, nor having to change write pre-com­
pensation values. 

With this command, the length of the Gap2 field and 
VCO enable timing can be altered to accommodate 
the unique requirements of these drives. Table 6-16 
describes the effects of the WGA TE and GAP bits 
for the PERPENDICULAR MODE command. 

When both GAP and WGATE equal "0" the PER­
PENDICULAR MODE command will have the follow­
ing effect on the 82078: 1) If any of the new bits DO, 
D1, D2, and D3 are programmed to "1" the corre­
sponding drive will automatically be programmed for 
Perpendicular mode (Le.: GAP2 being written during 
a write operation, the programmed Data Rate will 
determine the length of GAP2), and data will be writ­
ten with 0 ns write pre-compensation. 2) any of the 
new bits (DO-D3) that are programmed for "0" the 
designated drive will be programmed for Conven­
tional Mode and data will be written with the current­
ly programmed write pre-compensation value. 3) 
Bits DO, D1, D2, and D3 can only be over written 
when the OW bit is written as a "1". The status of 
these bits can be determined by interpreting the 
eighth result byte of the DUMPREG Command. 
(Note: if either the GAP or WGATE bit is a "1", then 
bits DO-D3 are ignored.) 

"Software" and "Hardware" RESET will have the 
following effects on the enhanced PERPENDICU­
LAR MODE command: 

1. "Software" RESETs (Reset via DaR or DSR reg­
isters) will only clear GAP and WGATE bits to 
"0", D3, D2, D1, and DO will retain their previous­
ly programmed values. 

2. "Hardware" RESETs (Reset via pin 32) will clear 
all bits (GAP, WGATE, DO, D1, D2, and D3) to 
"0" (All Drives Conventional Mode). 

6.2.14 POWERDOWN MODE COMMAND 

The POWERDOWN MODE command allows the au­
tomatic power management and enables the en­
hanced registers (EREG EN) of the 82078. The use 
of the command can extend the battery life in porta­
ble PC applications. To enable auto powerdown the 
command may be issued during the BIOS power on 
self test (POST). 

This command includes the ability to configure the 
82078 into the enhanced AT/EISA and PS/2 mode. 
In the enhanced PS/2 and Model 30 modes, this 
makes the PD and IDLE pin status visible in the DIR 
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register. In the enhanced AT/EISA modes, this com­
mand extends the SRB and TDR register. These ex­
tended registers accommodate bits that give more 
information about floppy drive interface, allow for 
boot drive selection, and identify the values of the 
PD and IDLE status. 

As soon as the command is enabled, a 10 ms or a 
0.5 sec. (5 ms or 0.25 with 2Mbps tape mode) mini­
mum powerup timer is initiated depending on wheth­
er the MIN DL Y bit is set to 0 or 1. This timer is one 
of the required conditions that has to be satisfied 
before the part will enter auto powerdown. Any soft­
ware reset will reinitialize the timer. The timer count­
down is also extended by up to 10 ms if the data rate 
is changed during the timer's countdown. Without 
this timer 82078 would have been put to sleep im­
mediately after 82078 is idle. The minimum delay 
gives software a chance to interact with 82078 with­
out incurring an additional overhead due to recovery 
time. 

The command also allows the output pins of floppy 
disk drive interface to be tri-stated or left unaltered 
during auto powerdown. This is done by the FDI TRI 
bit. In the default condition (FDI TRI = 0) the output 
pins of the floppy disk drive are tri-stated. Setting 
this bit leaves the interface unchanged from the nor­
mal state. 

The results phase returns the values programmed 
for MIN DL Y, FDI TRI and AUTO PD. The auto pow­
erdown mode is disabled by a hardware reset. Soft­
ware results have no effect on the POWERDOWN 
MODE command parameters. 

6.2.15 PART 10 COMMAND 

This command can be used to identify the floppy 
disk controller as an enhanced controller. The first 
stepping of both versions of the 64 pin 82078 will 
yield Ox01 in the result phase of this command. Any 
future enhancements on these parts will be denoted 
by the 5 LSBs (Ox01 to Ox1 F). 

6.2.16 OPTION COMMAND 

The standard IBM format includes an index address 
field conSisting of 80 bytes of GAP 4a, 12 bytes of 
the sync field, four bytes identifying the lAM and 
50 bytes of GAP 1. Under the ISO format most of 
this preamble is not used. The ISO format allows 
only 32 bytes of GAP 1 after the index mark. The 
ISO bit in this command allows the 82078 to config­
ure the data transfer commands to recognize this 
format. The MSBs in this command are reserved for 
any other enhancements made available to the user 
in the future. 
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6.2.17 SAVE COMMAND 

The first byte corresponds to the values pro­
grammed in the OSR with the exception of CLK48. 
The ORA TE1, ORATEO used here are unmapped. 
The second byte is used for configuring the bits from 
the OPTION command. All future enhancements to 
the OPTION command will be reflected in this byte 
as well. The next nine result bytes are explained in 
the Parameter Abbreviations section after the com­
mand summary. The 13th byte is the value associat­
ed with the auto powerdown command. The disk 
status is used internally by 82078. There are two 
reserved bytes at the end of this command for future 
use. 

This command is similar to the OUMPREG com­
mand but it additionally allows the user to read back 
the precompensation values as well as the pro­
grammed data rate. It also allows the user to read 
the values programmed in the auto powerdown 
command. The precompensation values will be re­
turned as programmed in the OSR register. This 
command is used in conjunction with the Restore 
command should prove very useful for SMM power 
management. This command reserves the last two 
bytes for future enhancements. 

6.2.18 RESTORE COMMAND 

Using Restore with the Save command, allows the 
SMM power management to restore the 82078 to its 
original state after a system powerdown. It also 
serves as a succinct way to provide most of the ini­
tialization requirements normally handled by the sys­
tem. The sequence of initializing the 82078 after a 
reset occurred and assuming a Save command was 
issued follows: 

• Issue the Drive Spec command (if the design uti­
lizes this command) 

• Issue the Restore command (pass the 16 bytes 
retrieved previously during SAVE) 

The Restore command will program the data rate 
and precompensation value via the OSR. It then re­
stores the values normally programmed through the 
Configure, Specify, and Perpendicular commands. It 
also enables the previously selected values for the 
AUTO Powerdown command. The PCN values are 
set restored to their previous values and the user is 
responsible for issuing the seek and recalibrate 
commands to restore the head to the proper loca­
tion. There are some drives that do not recalibrate in 
which case the Restore command will restore the 
previous state completely. The POOSC bit is retriev­
able using the Save command, however, the system 
designer must set it correctly. The software must al-
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low at least 20 p.s to execute the Restore command. 
When using the BOOTSEL bits in the TOR, the user 
must restore or reinitialize these bits to their proper 
values. 

6.2.19 FORMAT AND WRITE COMMAND 

The format and write command is capable of simUl­
taneously formatting and writing data to the diskette. 
It is essentially the same as the normal format com­
mand. With the exception that included in the execu­
tion for each sector is not only the C, H, R, and N but 
also the data transfer of N bytes. The 0 value is 
ignored. This command formats the entire track. 
High speed floppy diskette duplication can be done 
fast and efficiently with this command. The user can 
format the diskette and put data on it in a single 
pass. This is very useful for software duplication ap­
plications by reducing the time required to format 
and copy diskettes. 

6.2.20 LOCK 

The LOCK command is included to protect a system 
with long OMA latencies against older application 
software packages that can disable the 82078's 
FIFO. 

NOTE: 
This command should only be used by the sys­
tem's FOC routines, and ISVs (Independent Soft­
ware Vendors) should refrain from using it. If an 
ISV's application calls for having the 82078 FIFO 
disabled a CONFIGURE Command should be used 
to toggle the EFIFO (Enable FIFO) bit. ISV can de­
termine the value of the LOCK bit by interpreting 
the eighth result byte of an OUMPREG Command. 

The LOCK command defines whether EFIFO, 
FIFOTHR, and PRETRK parameters of the CON­
FIGURE command can be RESET by the OOR and 
OSR registers. When the LOCK bit is set to a "1" all 
subsequent "software" RESETs by the OORand 
OSR registers will not change the previously set pa­
rameter values in the CONFIGURE command. When 
the LOCK bit is set to a "0" 'software" RESETs by 
the OOR or OSR registers will return these parame­
ters to their default values. All "hardware" Resets 
will set the LOCK bit to a "0" value, and will return 
EFIFO, FIFOTHR, and PRETRK to their default val­
ues. A Status byte is returned immediately after issu­
ing the command byte. This Status byte reflects the 
value of the Lock bit set by the command byte. 

NOTE: 
No interrupts are generated at the end of this com­
mand. 
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7.0 STATUS REGISTER ENCODING 

The contents of these registers are available only through a command sequence. 

7.1 Status Register 0 
Bit 

Symbol Name Description No. 

7,6 IC Interrupt Oo-Normal termination of command. The specified command was 
Code properly executed and completed without error. 

01-Abnormal termination of command. Command execution was started, 
but was not successfully completed. 
1 o-Invalid command. The requested command could not be executed. 
11-Abnormal termination caused by Polling. 

5 SE Seek End The 82078 completed a SEEK or RECALIBRATE command, or a READ or 
WRITE with implied seek command. 

4 EC Equipment The TRKO pin failed to become a "1" after: 
Check 1.80 step pulses in the RECALIBRATE command. 

2. The RELATIVE SEEK command causes the 82078 to step outward 
beyond Track O. 

3 - - Unused. This bit is always "0". 

2 H Head Address The current· head address. 

1,0 DS1,0 Drive Select The current selected drive. 

7.2 Status Register 1 
Bit 

Symbol Name Description 
No. 

7 EN End of The 82078 tried to access a sector beyond the final sector of the track 
Cylinder (2550). Will be set if TC is not issued after Read or Write Data Command. 

6 - - Unused. This bit is always "0". 

5 DE Data Error The 82078 detected a CRC error in either the 10 field or the data field of a 
sector. 

4 OR Overrun/ Becomes set if the 82078 does not receive CPU or DMA service within the 
Underrun required time interval, resulting in data overrun or underrun. 

3 - - Unused. This bit is always "0". 

2 NO No Data Anyone of the following: 
1. READ DATA, READ DELETED DATA command, the 82078 did not find 
the specified sector. 
2. READ 10 command, the 82078 cannot read the 10 field without an error. 
3. READ TRACK command, the 82078 cannot find the proper sector 
sequence. 

1 NW Not Writable WP pin became a "1" while the 82078 is executing a WRITE DATA, 
WRITE DELETED DATA, or FORMAT TRACK command. 

0 MA MisSing Anyone of the following: 
Address Mark 1. The 82078 did not detect an 10 address mark at the specified track after 

encountering the index pulse from the INDX# pin twice. 
2. The 82078 cannot detect a data address mark or a deleted data 
address mark on the specified track. 
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7.3 Status Register 2 

Bit 
Symbol Name Description 

No. 

7 - - Unused. This bit is always "0". 

6 CM Control Mark Anyone of the following: 
1. READ DATA command, the 82078 encounters a deleted data 
address mark. 
2. READ DELETED DATA command, the 82078 encountered a data 
address mark. 

5 DO Data Error The 82078 detected a CRC error in the data field. 
in Data Field 

4 WC Wrong The track address from the sector 10 field is different from the track 
Cylinder address maintained inside the 82078. 

3 - - Unused. This bit is always "0". 

2 - - Unused. This bit is always "0". 

1 BC Bad Cylinder The track address from the sector 10 field is different from the track 
address maintained inside the 82078 and is equal to FF hex which 
indicates a bad track with a hard error according to the IBM soft-
sectored format. 

0 MD Missing Data The 82078 cannot detect a data address mark or a deleted data 
Address Mark address mark. 

7.4 Status Register 3 
Bit 

Symbol Name Description 
No. I 

7 - - Unused. This bit is always "0". 

6 WP Write Protected Indicates the status of the WP pin. 

5 - - Unused. This bit is always" 1 ". 

4 TO TRACK 0 Indicates the status of the TRKO pin. 

3 - - Unused. This bit is always "1". 

2 HD Head Address Indicates the status of the HDSEL pin. 

1,0 DS1,0 Drive Select Indicates the status of the DS1, DSO pins. 
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8.0 COMPATIBILITY 

The 82078 was designed with software compatibility 
in mind. It is a fully backwards compatible solution 
with the older generation 8272A and NEC765A/B 
disk controllers. The 82078 also implements on­
board registers for compatibility with the Personal 
System/2s as well as PC/AT and PC/XT floppy disk 
controller subsystems. The 82078 is fully compatible 
with Intel's 386/486SL Microprocessor Superset. 
Upon reset, the 82078 samples IDENTO and 
IDENT1 to determine PS/2, PC/AT or PS/2 Model 
30 mode. 

8.1 PS/2 vs AT vs Model 30 Mode 

The 82078 operates in three different modes: PS/2, 
PC/ AT, and Model 30. The 82078 is placed into the 
proper mode of operations upon Hardware RESET 
with the appropriate settings of the IDENTO and 
IDENT1 pins. 

8.2 Compatibility with the FIFO 

The FIFO of the 82078 is designed to be transparent 
to non-FIFO disk controller software developed on 
the older generation 8272A standard. Operation of 
the 82078 FIFO can be broken down into two tiers of 
compatibility. For first tier compatibility, the FIFO is 
left in the default disabled condition upon a "Hard­
ware" reset. In this mode the FIFO operates in a 
byte mode and provides complete compability with 
non-FIFO based software. For second tier compati­
bility, the FIFO is enabled via the CONFIGURE com­
mand. When the FIFO is enabled, it will temporarily 
enter a byte mode during the command and result 
phase of disk controller operation. This allows for 
compatible operation when interrogating the Main 
Status Register (MSR) for the purpose of transfer­
ring a byte at a time to or from the disk controller. 
For normal disk controller applications, the system 
designer can still take advantage of the FIFO for 
time critical data transfers during the execution 
phase and not create any conflicts with non-FIFO 
software during the command or result phase. 

In some instances, use of the FIFO in any form has 
conflicted with certain specialized software. An ex­
ample of a compatibility conflict using the FIFO is 
with software that monitors the progress of a data 
transfer during the execution phase. If the software 
assumed the disk controller was operating in a sin­
gle byte mode and counted the number of bytes 
transferred to or from the disk controller to trigger 
some time dependent event on the disk media (Le., 
head position over a specific data field), the same 
software will not have an identical time relationship 
if the FIFO is enabled. This is because the FIFO 
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allows data to be queued up, and then burst trans­
ferred across the host bus. To accommodate soft­
ware of this type, it is recommended that the FIFO 
be disabled. 

8.3 Drive Polling 

The 82078 supports the polling mode of the older 
generation 8272A. This mode is enabled upon a re­
set and can be disabled via the CONFIGURE com­
mand. This mode is supported for the sole purpose 
of providing backward compatibility with software 
that expects its presence. 

The intended purpose of drive polling dates back to 
8" drives as a means to monitor any change in 
status for each disk drive present in the system. 
Each of the drives is selected for a period of time 
and its READY signal sampled. After a delay, the 
next drive is selected. Since the 82078 does not 
support READY in this capacity (internally tied true), 
the polling sequence is only simulated and does not 
affect the drive select lines (DSO-DS3) when it is 
active. If enabled, it occurs whenever the 82078 is 
waiting for a command or during SEEKs and RE­
CALIBRATEs (but not IMPLIED SEEKs). Each drive 
is assumed to be not ready after a reset and a 
"ready" value for each drive is saved in an internal 
register as the simulated drive is polled. An interrupt 
will be generated on the first polling loop because of 
the initial "not ready" status. This interrupt must be 
followed with a SENSE INTERRUPT STATUS com­
mand from the host to clear the interrupt condition 
for each of the four logical drives. 

9.0 Programming Guidelines 

Programming the 82078 is identical to any other 
8272A compatible disk controller with the exception 
of some additional commands. For the new design­
er, it is useful to provide some guidelines on how to 
program the 82078. A typical disk operation involves 
more than issuing a command and waiting for the 
results. The control of the floppy disk drive is a low 
level operation that requires software intervention at 
different stages. New commands and features have 
been added to the 82078 to reduce the complexity 
of this software interface. 

9.1 Command and Result Phase 
Handshaking 

Before a command or parameter byte can be issued 
to the 82078, the Main Status Register (MSR) must 
be interrogated for a ready status and proper FIFO 
direction. A typical floppy controller device driver 
should contain a subroutine for sending command or 
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Figure 9-1. Send_Byte Routine 

parameter bytes. For this discussion, the routine will 
be called "Send_byte" with the flowchart shown in 
Figure 9-1. 

The routine loops until ROM is 1 and 010 is 0 indi­
cating a ready status and FIFO direction is inward. If 
this condition is true, the 82078 is ready to accept a 
command or parameter byte. A timeout counter is 
used to insure software response within a reason­
able amount of time in case of no response by the 
82078. As a note, the programmer must be careful 
how the maximum delay is chosen to avoid unnec­
essary timeouts. For example, if a new command is 
issued when the 82078 is in the middle of a polling 
routine, the MSR will not indicate a ready status for 
the next parameter byte until the polling sequence 
completes the loop. This could cause a delay be­
tween the first and second bytes of up to 250 p.s (@ 
250 Kbps). If polling is disabled, this maximum delay 
is 175 p.s. There should also be enough timeout 
margin to accommodate a shift of the software to a 
higher speed system. A timeout value that results in 
satisfactory operation on a 16 MHz CPU might fail 
when the software is moved to a system with a 
25 MHz CPU. A recommended solution is to derive 
the timeout counter from a system hardware counter 
that is fixed in frequency from CPU clock to CPU 
clock. 
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Figure 9-2. GeLByte Routine 

For reading result bytes from the 82078, a similar 
routine is used. Figure 9-2 illustrates the flowchart 
for the routine "GeLbyte". The MSR is polled until 
ROM is 1 and 010 is 1, which indicates a ready 
status and outward FIFO direction. At this point, the 
host can read a byte from the FIFO. As in the 
Send_byte routine, a timeout counter should be in­
corporated in case of a disk controller lock-up condi­
tion. For example, if a disk was not inserted into the 
disk drive at the time of a read operation, the con­
troller would fail to receive the index pulse and lock­
up since the index pulses are required for termina­
tion of the execution phase. 

9.2 Initialization 

Initializing the 82078 involves setting up the appro­
priate configuration after a reset. Parameters set by 
the SPECIFY command are undefined after a sys­
tem reset and will need to be reinitialized. CONFIG­
URE command parameters default to a known state 
after a system reset but will need to be reinitialized if 
the system requirements are different from the de­
fault settings. This can be accomplished in two 
ways, either issue the individual commands, or issue 
the Restore command (assuming the Save com­
mand was issued). The Restore command isa suc­
cinct way to initialize the 82078, this is the preferable 
method if the system power management powers 
the 82078 on and off frequently. The flowchart for 
the recommended initialization sequence of the 
82078 is shown in Figure 9-3. 
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*Sense Interrupt Status may be required if Restore CMD is not issued within 250 J.Ls of trailing edge of H/W reset 
(@1 Mbps). 

Figure 9·3. Initialization Flowchart 

Following a reset of the 82078, the Configuration 
Control Register (CCR) should be reinitialized for the 
appropriate data rate. An external reset via the 
RESET pin will cause the data rate and write pre­
compensation values to default to 250 Kbps (10b) 
and 125 ns (OOOb) respectively. Since the 125 ns 
write precompensation value is optimal for the 5 %" 
and 3 %" disk drive environment, most applications 
will not require the value to be changed in the initiali­
zation sequence. As a note, a software reset issued 
via the DOR or DSR will not affect the data rate or 
write precompensation values. But it is recommend­
ed as a safe programming practice to always pro­
gram the data rate after a reset, regardless of the 
type. 

Since polling is enabled after a reset of the 82078, 
four SENSE INTERRUPT STATUS commands need 
to be issued afterwards to clear the status flags for 
each drive. The flowchart in Figure 9-3 illustrates 
how the software clears each of the four interrupt 
status flags internally queued by the 82078. It should 
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be noted that although four SENSE INTERRUPT 
STATUS commands are issued, the INT pin is only 
active until the first SENSE INTERRUPT STATUS 
command is executed. 

As a note, if the CONFIGURE command is issued 
within 250 ,...s of the trailing edge of reset 
(@1 Mbps), the polling mode of the 82078 can be 
disabled before the polling initiated interrupt occurs. 
Since polling stops when the 82078 enters the com­
mand phase, it is only time critical up to the first byte 
of the CONFIGURE command. If disabled in time, 
the system software no longer needs to issue the 
four SENSE INTERRUPT STATUS commands to 
clear the internal interrupt flags normally caused by 
polling. 

The CONFIGURE command should also be issued if 
the system requirements are different from the de­
fault settings. For example, the CONFIGURE com­
mand can. be used to enable the FIFO, set the 
threshold, and enable Implied Seeks. 
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The non-DMA mode flag, step rate (SRT), head load 
(HLT), and head unload times (HUT) programmed by 
the SPECIFY command do not default to a known 
state after a reset. This behavior is consistent with 
the 8272A and has been preserved here for compat­
ibility. Thus, it is necessary to always issue a 
SPECIFY command in the initialization routine. 

9.3 Recalibrates and Seeks 

Commands that position the disk head are different 
from the typical READ/WRITE/FORMAT command 
in the sense that there is no result phase. Once a 
RECALIBRATE, SEEK, or RELATIVE SEEK com­
mand has been issued, the 82078 will return a ready 
status in the Main Status Register (MSR) and per­
form the head positioning operation as a back­
ground task. When the seek is complete, the 82078 
will assert the INT signal to request service. A 
SENSE INTERRUPT STATUS command should 
then be asserted to clear the interrupt and read the 
status of the operation. Since the drive and motor 
enable signals are directly controlled through the 
Digital Output Register (DOR) on the 82078, a write 
to the DOR will need to precede the RECALIBRATE 
or SEEK command if the drive and motor is not al­
ready enabled. Figure 9-4 shows the flow chart for 
this operation. 

SEEK F' AlLURE 

290475-9 

Figure 9·4_ Recalibrate and Seek Operations 
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9.4 Read/Write Data Operations 

A read or write data operation requires several steps 
to complete successfully. The motor needs to be 
turned on, the head positioned to the correct cylin­
der, the DMA controller initialized, the read or write 
command initiated, and an error recovery scheme 
implemented. The flowchart in Figure 9-5 highlights 
a recommended algorithm for performing a read or 
write data operation. 

Before data can be transferred to or from the disk­
ette, the disk drive motor must be brought up to 
speed. For most 3%" disk drives, the spin-up time is 
300 ms, while the 5114" drive usually requires about 
500 ms due to the increased moment of inertia asso­
ciated with the larger diameter diskette. 

One technique for minimizing the motor spin-up de­
lay in the read data case is to begin the read opera­
tion immediately after the motor is turned on. When 
the motor is not initially up to speed, the internal 
data separator will fail to lock onto the incoming data 
stream and report a failure in the status registers. 
The read operation is then repeated until successful 
status is obtained. There is no risk of a data integrity 
problem since the data field is CRC validated. But, it 
is not recommended to use this technique for the 
write data operation even though it requires suc­
cessful reading of the 10 field before the write takes 
place. The data separator performance of the 82078 
is such that locking to the data stream could take 
place while the motor speed variation is still signifi­
cant. This could result in errors when an attempt is 
made to read the disk media by other disk control­
lers that have a narrower incoming data stream fre­
quency bandwidth. 

After the motor has been turned on, the matching 
data rate for the media inserted into the disk drive 
should then be programmed to the 82078 via the 
Configuration Control Register (CCR). The 82078 is 
designed to allow a different data rate to be pro­
grammed arbitrarily without disrupting the integrity of 
the device. In some applications, it is required to au­
tomatically determine the recorded data rate of the 
inserted media. One technique for doing this is to 
perform a READ 10 operation at each available data 
rate until a successful status is returned in the result 
phase. 
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Figure 9-5. Read/Write Operation 
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If implied seeks are not enabled, the disk drive head 
must be positioned over the correct cylinder by exe­
cuting a SEEK command. After the seek is com­
plete, a head settling time needs to be asserted be­
fore the read or write operation begins. For most 
drives, this delay should be a minimum of 15 ms. 
When using implied seeks, the minimum head set­
tling time can be enforced by the head load time 
(HLT) parameter designated in the SPECIFY com­
mand. For example, a HL T value of 8 will yield an 
effective head settling time of 16 ms for a pro­
grammed data rate of 500 Kbps. Of course if the 
head is already positioned over the correct cylinder, 
the head settling time does not need to be enforced. 

The OMA controller is then initialized for the data 
transfer and the read or write command is executed. 
Typically the OMA controller will assert Terminal 
Count (TC) when the data transfer is complete. The 
82078 will then complete the current data transfer 
and assert the INT signal signifying it has entered 
the result phase. The result phase can also be en­
tered by the 82078 if an error is encountered or the 
last sector number equals the End of Track (EOT) 
parameter. 

Based on the algorithm in Figure 9-5, if an error is 
encountered after reading the result bytes, two more 
retries are performed by reinitializing the OMA con­
troller and re-issuing the read or write data com­
mand. A persisting failure could indicate the seek 
operation did not achieve proper alignment between 
the head and the track. The disk head should then 
be recalibrated and the seek repeated for a maxi­
mum of two more tries. Unsuccessful operation after 
this point should be reported as a disk failure to the 
operating system. 
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9.5 Formatting 

The disk formatting procedure involves positioning 
the head on each track and creating a fixed format 
field used for organizing the data fields. The flow­
chart in Figure 9-6 highlights the typical format pro­
cedure. 

After the motor has been turned on and the correct 
data rate programmed, the disk head is recalibrated 
to track o. The disk is then allowed to come up to 
speed via a 500 ms delay. It is important the disk 
speed has stabilized before the actual formatting to 
avoid any data rate frequency variations. Since the 
format fields contain critical information used by the 
data separator of the disk controller for synchroniza­
tion purposes, frequency stability of the data stream 
is imperative for media interchangeability among dif­
ferent systems. 

The 10 field data created on the disk during the for­
mat process is provided by the OMA controller dur­
ing the execution phase. The OMA controller is ini­
tialized to send the C, H, Rand N values for each 
sector 10 field. For example, to format cylinder 7, on 
head 1, with 9 sectors, and a sector size of 2 (512 
bytes), the OMA controller should be programmed to 
transfer 36 bytes (9 sectors x 4 bytes per sector) 
with the following data field: 7,1,1,2, 7,1,2,2, 7,1,3,2, 
... 7,1,9,2. Since the values provided to the 82078 
during the execution phase of the format command 
are directly recorded as the 10 fields on the disk, the 
data contents can be arbitrary. Some forms of copy 
protection have been implemented by taking advan­
tage of this capability. 
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Figure 9-6. Formatting 

After each head for a cylinder has been formatted, a 
seek operation to the next cylinder is performed and 
the format process is repeated. Since the FORMAT 
TRACK command does not have implied seek capa­
bility, the SEEK command must be used. Also, as 
discussed in Section 9.2, the head settling time 
needs to be adhered to after each seek operation. 

9.6 Save and Restore 

The Save and Restore commands were developed 
for portable systems that use zero-volt powerdown 
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to conserve power. These systems turn off the Vee 
to most of the system and retain the system status 
in a specific location. In older floppy controller de­
signs, in order for system designers to retrieve the 
floppy controller status, a lot of separate commands 
and register reads were required. The Save com­
mand stores the key status information in a single 
command, the Restore command restores this infor­
mation with a Single command. These commands 
can be integrated into the SMM module that is re­
sponsible for zero-volt powerdown. 
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The sequence of initializing the 82078 after a reset 
occurred and assuming a Save command was is­
sued follows: 

• Issue the Drive Spec command (if the design uti­
lizes this command) 

• Issue the Restore command 

The Restore command programs the data rate and 
precompensation value via the DSR. It then restores 
the values normally programmed through the Con­
figure, Specify, and Perpendicular commands. It also 
enables the previously selected values for the AUTO 
Powerdown command. The command then restores 
the PCN values to its previous values. The user is 
responsible for issuing the seek and recalibrate 
commands to restore the head to the proper loca­
tion. There are some drives that do not recalibrate in 
which case the Restore command will restore the 
previous state completely. The PDOSC bit is retriev­
able using the Save command, however it is up to 
the system designer to set it correctly. The software 
must allow at least 20 IJ-s to execute the Restore 
command. When using the BOOTSEL bits in the 
TDR, the user must restore or reinitialize these bits 
to their proper values. 

9.7 Verifies 

In some applications, the sector data needs to be 
verified immediately after each write operation. One 
verify technique reinitializes the DMA controller to 
perform a read transfer or verify transfer (DACK # is 
asserted but not RD #) immediately after each write 
operation. Issue a read command to the disk con­
troller and the resulting status indicates if the CRC 
validated the previously written data. This technique 
has the drawback of requiring additional software in­
tervention by having to reprogram the DMA control­
ler between each sector write operation. The 82078 
supports this verify technique but also provides a 
VERIFY command that does not require the use of 
the DMA controller. 

To verify a write data transfer or format track opera­
tion using the VERIFY command, the software sim­
ply issues the command with the same format as a 
READ DATA command but without the support of 
the DMA controller. The 82078 will then perform a 
disk read operation without a host data transfer. The 
CRC will be calculated for each sector read and 
compared against the value stored on the disk. 
When the VERIFY command is complete, the status 
register reports detected CRC errors. 
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9.8 Powerdown State and Recovery 

The two power management modes coupled with 
the internal oscillator power management forms an 
important consideration for programming the 82078. 
The recovery of 82078 and the time it takes to 
achieve complete recovery depends on how 82078 
is powered down and how it is awakened. The fol­
lowing sections describe all the programming con­
cerns and subtleties involved in using power man­
agement features of the 82078. 

9.8.1 OSCILLATOR POWER MANAGEMENT 

Section 4.1 covers the power management scheme 
involved in powering down of both an internal and an 
external oscillator. Both types of oscillators face 
drop out effects and require recovery times on the 
order of tens of milliseconds (this may be objection­
able to some application software). This means that 
if the oscillator is powered down then it is imperative 
for the software to assure enough time for the oscil­
lator to recover to a stable state. Oscillator power 
management must be controlled by the system soft­
ware especially to maintain software transparency. 
In cases where the system goes into a standby 
mode (by user request or system time-out), the pow­
er management software can turn off the oscillator 
to conserve power. This can also be controlled in 
hardware using the Powerdown (PD) pin. Complete 
recovery from an oscillator powerdown state re­
quires the software to turn on the oscillator suffi­
ciently ahead of awakening the 82078. 

9.8.2 PART POWER MANAGEMENT 

The part powerdown and wake up modes are cov­
ered in Section 4.2 in detail. This section is meant to 
address the programming concerns for the part (ex­
cluding the oscillator) during these modes. 

9.8.2.1 Powerdown Modes 

For both types of powerdown modes-DSR power­
down and auto powerdown, if reset is used to exit 
the part from powerdown then the internal microcon­
troller will go through a standard sequence: register 
initialization followed after some delay by an inter­
rupt. 
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Software transparency in auto powerdown mode is 
preserved by MSR retaining the value of 80H which 
indicates that the part is ready to receive a com­
mand. This feature allows the part to powerdown 
while maintaining its responsiveness to any applica­
tion software. 

The PD and IDLE status bits can be monitored via 
the Status Register B (SRB, enhanced AT/EISA 
mode) and in the Digital Input Register (DIR, PS/2 
and Model 30). Since the IDLE pin stays high when 
the 82078 is in idle state, the IDLEMSK bit can be 
used to set the pin low again (as part of a power 
management routine). 

9.8.2.2 Wake Up Modes 

Wake up from DSR powerdown results in the part 
being internally reset and all present status being 
lost. During DSR powerdown the ROM bit in the 
MSR is set. A software or hardware reset will wake 
up the part. 

The case for wake up from auto powerdown is differ­
ent. The BIOS and application software are very 
sensitive to delays involved in writing the first com­
mand bytes to the 82078. Most programs have short 
error time-outs in these cases. Such programs would 
not tolerate any floppy disk controller that was un­
able to receive the first byte of a command at any 
time. The following describes how 82078 uniquely 
sustains its software transparency during wake up 
sequences. 

Prior to writing a command to 82078, it is first neces­
sary to read the MSR to ensure that the 82078 is 
ready (ROM bit must be set) to receive the com­
mand. When the part detects a MSR read, it as­
sumes that another command will follow and begins 
the wake up process. While the part is waking up it 
does not change the state of the MSR (MSR = 
80H) and is able to receive the command in the 
FIFO. At this point one of the two following scenar­
ios can occur. 
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No other command is sent subsequent to the MSR 
read. The part wakes up and initializes the minimum 
power up timer. Upon the expiration of this timer the 
part is once again put in powerdown state. 

Another command follows the MSR read. If the com­
mand is sent during the part's recovery from power­
down, the part remembers the command, clears the 
ROM bit (to prevent further bytes being written) and 
acts on the command once it is fully awake. 

If the MSR was not checked prior to writing of a 
command, the part will proceed as stated above with 
the ROM bit cleared and the command byte held 
until the internal microcontroller is ready. Writing the 
motor enable bits in DOR active will initiate the wake 
up sequence with ROM set high, ready to receive 
any command. 

As it is clear from the above discussion, the immedi­
ate access to the floppy disk controller for the first 
command byte is vital to software transparency. The 
recovery of the part from powerdown may involve a 
delay after the first command byte has been issued. 
However, all programs have tolerance for the delay 
after the first command byte is issued. In a powered 
up chip, it is possible for the microcontroller to be in 
its "polling loop". As a result the tolerance for this 
delay provides an excellent window for recovery of 
the part. 

1 0.0 DESIGN APPLICATIONS 

1 0.1 Operating the 82078SL in a 3.3V 
Design 

The design for 3.3V is the same as for 5.0V with two 
exceptions: The SEL3V # pin must be held low to 
select 3.3V operation, and the VCCF pin can be ei­
ther 3.3V or 5.0V (VCCF can only be 5.0V when 
SEL3V # is high). The VCCF pin allows the controller 
to be operated in mixed (3.3V /5.0V) mode. For ex­
ample, if the system operates at 3.3V and the floppy 
disk drive operates at 5.0V, the 82078 can be con­
figured to operate at 3.3V with 5.0V available to the 
drive interface. See Figure 10-1 for a schematic. 
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10.2 Selectable Boot Drive 

Generally a standard personal computer is config­
ured with a 1.2 Mb 5.25" disk drive and a 1.44 or 
2.88 Mb 3.5" disk drive. Usually the drive connects 
as "A:" and is the boot drive. At times the user may 
want to configure "B:" as the boot drive. Currently 
some BIOS' use a special implementation in soft­
ware to accomplish this. The 82078 now offers this 
capability more efficiently by configuring the boot 
drives. 

The 82078 allows for virtual drive designations. This 
is a result of allowing multiplexing the boot drive se­
lect and motor enable lines. This is shown in the 
Figure 1 0-2. 

BOOTSEL1 BOOTSELO 

0 0 

0 1 

1 0 

1 1 

DOR 

EN3 EN2 EN1 ENO ! 
! DR~! DRV!! SEL1 SEL2 
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The DRIVE SEL 1 and the DRIVE SEL2 bits in the 
DOR register decode internally to generate the sig­
nals DSn. The MEn signals generate directly from 
the DOR register. The DSn and MEn signals get 
mapped to actual FDSn and FDMEn pins based on 
the BOOTSELn bits (selected in the TDR register). 
The exact mapping of BOOTSEL VS. the FDSn and 
FDMEn pins is shown in the following table. 

Mapping: 

DSO --+ FDSO, MEO --+ FDMEO 
DS1 --+ FDS1, ME1 --+ FDME1 
DS2 --+ FDS2, ME2 --+ FDME2 

DSO --+ FDS1, MEO --+ FDME1 
DS1 --+ FDSO, ME1 --+ FDMEO 
DS2 --+ FDS2, ME2 --+ FDME2 

DSO --+ FDS2, MEO ~ FDME2 
DS1 --+ FDS1, ME1 ~ FDME1 
DS2 --+ FDSO, ME2 ~ FDMEO 

Reserved 
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ME3 FDME3 
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Figure 10-2. Virtual Drive Configuration 

I 141 



8207864 PIN 

The BOOTSELn bits allow users to multiplex the out­
put drive signals allowing different drives to be the 
boot drive. The DSn and MEn bits are considered 
virtual designations since the DSn and MEn signals 
get remapped to different corresponding physical 
FDSn and FDMEn pins. In other words, once the 
BOOTSELn bits are configured for a non-default se­
lection, all future references made to the controller 
will be assumed as virtual designations. For exam­
ple, if BOOTSEL 1 , BOOTSELO = 10 then DOR [1 :0] 
= 00 refers to drive 2 and FDS2, FDME2 lines will 
be activated. Also, if TAPESEL[1:0] = 10, then tape 
mode is selected whenever FDSO, FDMEO are se­
lected. Note, due to the virtual designations TAPE­
SEL[1 :0] = 00 would never enable tape mode due 
to boot drive restrictions. 

10.3 How to Disable the Native Floppy 
Controller on the Motherboard 

There are occasions when the floppy controller de­
signed onto the motherboard of a system needs to 
be disabled in order to operate another floppy con­
troller on the expansion bus. This can be done with­
out changing the BIOS or remapping the address of 
the floppy· controller (provided there is .a jumper, or 
another way to disable the chip select on the native 
controller). 

Upon reset, the DOR register in the 82078 is set to 
OOH. If the CS# is left enabled during the POST, the 
DOR is set to OCH, this enables the DMA GATE # bit 
in the DOR. When this bit is set the 82078 treats a 
DACK# and a RD# or WR# as an internal chip 
select (CS#). Bus contention will occur between the 
native controller and the auxiliary controller if the 
DMA GATE # bit becomes active, even if the CS # 
signal is not present. 
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The proper way to disable the native floppy control­
ler is to disable the CS # before the system is turned 
on. This will prevent the native controller from get­
ting initialized. Another option is to map the native 
controller to a secondary address space, then dis­
able the DMA GATE # via the DOR disabling the 
DMA GATE #. This assumes that the native control­
ler is switchable to a secondary address space. 

10.4 ReplaCing the 82077SL with a 
82078 in a 5.0V Design 

The 82078 easily replaces the 5.0V 82077SL with 
minimum design changes. With a few exceptions, 
most of the signals are named as they were in the 
82077SL. Some pins were eliminated and other re­
named to accommodate a reduced pin count and 
smaller package. 

The connections to the AT bus are the same as the 
82077SL with the following exceptions: MFM and 
IDENT have been replaced by IDENT1 and IDENTO. 
The PLLO pin was removed. Configure the tape drive 
mode on the 82078 via the Tape Drive Register 
(TDR). 

The Drive Interface on the 82078 is also similar to 
the 82077SL except as noted: DRVDENO and 
DRVDEN1 on the 82078 take the place of DENSEL, 
DRATEO, and DRATE1 on the 82077SL. The Drive 
Specification Command configures the polarity of 
these pins, thus selecting the density type of the 
drive. The Motor Enable pins (MEO-3) and the Drive 
Select pins (DSO-3) are renamed FDME(0-3) and 
FDS(0-3) respectively on the 82078. 10K pull-up re­
sistors can be used on the disk interface. See Figure 
10-3 for a schematic of the connection. 
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8207864 PIN 

Pin Changes on the 64 Pin Part: 

• INVERT #" is removed 

• 4 NC's (no connects) are removed 

• MFM, IDENT pins on the 82077SL have been 
changed to IDENT1 and IDENTO respectively. 

• PLLO pin, which allowed for H/W configuration of 
tape drive mode is no longer available. Tape 
mode can be configured via the TDR register. 

• DENSEL, DRATE1, DRATEO pins have been 
substituted by DRVDENO, DRVDEN1. The Drive 
Specification command can be used to configure 
these pins for various requirements of drives 
available on the market. 

• RDGATE has been added and can be used for 
diagnostics of the PLL. 

144 

int:el. 
• MEDID1, MEDIDO are new, they return media 

type information to the TDR register. 

• DRVID1, DRVIDO return drive type information to 
the TDR register. 

• SEL3V #" selects between either 3.3V or 5V 
mode. Connecting the pin LOW selects 3.3V 
mode. 

• 5 VSS pins, 2 VCC pins, 2 VSSP pins, 1 VCCF 
pin, and 1 AVCC and 1 AVSS pin. 

• VCCF can be used to interface a 5.0V or a 3.3V 
drive to the 82078 (when SEL3V #" is low). 

• The Hardware RESET pulse width has changed 
from 170 times the oscillator period to 100 ns 
plus 25 times the oscillator period. 
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11.0 D.C. SPECIFICATIONS 

11.1 Absolute Maximum Ratings 

Storage Temperature 

Supply Voltage 

Voltage on Any Input 

- 6S0C to + 1S0°C 

- O.SV to + 8.0V 

GND - 2V to 6.SV 

Voltage on Any Output GND -O.SV to Vcc +O.SV 

Power Dissipation 1 W 

11.2 D.C. Characteristics TA = 0°Ct070°C, vss = AVss = OV 

64 PIN D.C. CHARACTERISTICS 

Vee = +5V ±10% 
Parameter 

8207864 PIN 

Vee = 3.3V ± 0.3V 

Symbol Test Test 
Mln(V) Max(V) 

Conditions 
Mln(V) Max(V) 

Conditions 

VILC Input Low Voltage, -O.S 0.8 -0.3 0.8 
X1 

VIHC Input High Voltage, 3.9 Vcc + O.S 2.4 Vcc + 0.3 
X1 

VIL Input Low Voltage -O.S 0.8 -0.3 0.8 
(all pins except X1) 

VIH Input High Voltage 2.0 VCC + O.S 2.0 VCC + 0.3 
(all pins except X1) 

VOL System Interface 0.4 IOL = 12mA 0.4 IOL = 6mA 

FDD Interface 004 IOL = 24mA 0.4 IOL = 12mA 
outputs 

Status Outputs 004 IOL = 4mA 0.4 IOL = 4mA 
(Note 6) 

VOH All outputs 3.0 IOH = -4.0mA 204 IOH = -2.0mA 

All outputs Vcc - 0.4 IOH = -100,."A Vcc - 0.2 IOH = -100,."A 

64 PIN D.C. CHARACTERISTICS (Icc) 

Vee = +5V ± 10% Vee = 3.3V ± 0.3V 

Symbol Parameter .Test Test 
Typ Max(A) 

Conditions 
Typ Max(A) 

Conditions 

ICC1 1 Mbps Data Rate 15.4 mA 2SmA (Notes 1, 2, 5) 8.4mA 16mA (Notes 1, 2) 
VIL = Vss, VIH = Vcc 

ICC2 1 Mbps Data Rate 20.8mA 30mA (Notes 1, 2, 5) 8.6mA 16mA (Notes 1, 2) 
VIL = OASV, VIH = 2.4V 

ICC3 SOO Kbps Data Rate 11.8 rnA 20 rnA (Notes 1,2) 6.2 rnA 14mA (Notes 1, 2) 
VIL = Vss, VIH = Vcc 

ICC4 SOO Kbps Data Rate 17.6 rnA 2SrnA (Notes 1, 2) 6.2 rnA 14mA (Notes 1, 2) 
VIL = OASV, VIH = 2.4V 

ICCSB Icc in Powerdown O,."A 60,."A (Notes 3, 4) O,."A 60 ILA (Notes 3,4) 
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8207864 PIN intet 
64 PIN D.C. CHARACTERISTICS (ICC> (Continued) 

Vcc = +5V ± 10% Vcc = 3.3V ± O.3V 
Symbol Parameter Test Test Typ Max(A) 

Conditions 
Typ Max(A) 

Conditions 

IlL I nput Load Current 1OIJ.A VIN = Vcc 10 IJ.A VIN = Vcc 
(all input pins) - 1O IJ.A VIN = OV - 1O IJ.A VIN = OV 

IOFL Data Bus Output ±10 IJ.A 0.45 < ± 1O IJ.A 0.45 < VOUT < Vcc 
Float Leakage VOUT < Vcc ± 1O IJ.A 

NOTES: 
1. Only the data bus inputs may float. 
2. Tested while reading a sync field of "00". Outputs not connected to D.C. loads. 
3. VIL = Vss, VIH = Vee; Outputs not connected to D.C. loads. 
4. Typical value with the oscillator off. 
5. lee for 2 Mbps Data Rate: Max 40 rnA (TTL), 35 mA (CMOS) at 5.5V, typical 29.2 mA (TTL) and 24.4 (CMOS). 
6. Status outputs are PO, IDLE, and RDGATE 

64 PIN MIXED MODE D.C. CHARACTERISTICS 

Symbol Parameter 
Vcc = 3.3V ± 0.3V, VCCF = + 5V ± 10% 

Mln{V) Max(V) Test Conditions 

VILC Input Low Voltage, X1 -0.3 0.8 

VIHe ' Input High Voltage, X1 2.4 Vce + 0.3 

VIL Input Low Voltage (system pins except X1) -0.3 0.8 
(floppy drive interface pins) -0.5 0.8 

VIH Input High Voltage (system interface pins except X1) 2.0 Vce + 0.3 
(floppy drive interface pins) 2.0 Vce + 0.5 

VOL System Interface 0.4 IOL = 6mA 

FDD Interface outputs 0.4 IOL = 24mA 

VOH All system outputs 2.4 IOH = -2.0mA 

All FDD interface outputs 3.0 IOH = -4.0mA 

All system outputs Vce - 0.2 IOH = -100 IJ.A 

All FDD interface outputs Vcc - 0.4 IOH = -100 IJ.A 
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CAPACITANCE 

CIN Input Capacitance 

CIN1 Clock Input Capacitance 

ClIO I nput! Output Capacitance 

NOTE: 
All pins except pins under test are tied to AC ground. 

LOAD CIRCUIT 

8'078~ I t c 
load 

VSS 290475-15 
Cload = 50 for all logic outputs, 

1 00 pF for the data bus. 

11.3 Oscillator 

I 

1 :.1-1 __ .... __ ..... ::.078 
GND 

48 MHz or 24 MHz ----IX1 
Oscillator 

290475-17 

82078SL 

N/C - X2 

290475-18 

10 

20 

20 

8207864 PIN 

pF F = 1 MHz, T A = 25°C 

pF Sampled, not 100% Tested 

pF 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

"=X x= 2.0 2.0 > TEST POINTS < 
0.1 0.1 

0.45 

290475-16 

The 24 MHz clock can be supplied either by a crystal 
or a MOS level square wave. All internal timings are 
referenced to this clock or a scaled count which is 
data rate dependent. 

The crystal oscillator must be allowed to run for 
10 ms after V CC has reached 4.5V or exiting the 
POWER DOWN mode to guarantee that it is stable. 

Frequency: 

Mode: 

24 MHz ±0.1% 

Parallel Resonant 

Fundamental Mode 

Series Resistance: Less than 40.0 

Shunt Capacitance: Less than 5 pF 
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8207864 PIN 

12.0 A.C. SPECIFICATIONS 
TA = O°Cto 70°C, Vee = +5V ±10%, +3.3V ±0.3V, VSS = AVSS = OV 

Symbol Parameter Min Max Unit 

CLOCK TIMINGS 

t1 Clock Rise Time 10 ns 

Clock Fall Time 10 ns 

t2 Clock High Time(7) 16 26 ns 

t3 Clock Low Time(7) 16 26 ns 

t4 Clock Period 41.66 41.66 ns 

t5 Internal Clock Period(3) 

HOST READ CYCLES 

t7 Address Setup to RD# 5 ns 

t8 RD# Pulse Width 90 ns 

t9 Address Hold from RD# 0 ns 

t10 Data Valid from RD#(12) 80 ns 

t11 Command Inactive 60 ns 

t12 Output Float Delay 35 ns 

t13 INT Delay from RD#(16) t5 + 125 ns 

t14 Data Hold from RD# 5 ns 

HOST WRITE CYCLES 

t15 Address Setup to WR # 5 ns 

t16 WR # Pulse Width 90 ns 

t17 Address Hold from WR # 0 ns 

t18 Command Inactive 60 ns 

t19 Data Setup to WR # 70 ns 

t20 Data Hold from WR # 0 ns 

t21 INT Delay from WR#(16) t5 + 125 ns 

DMACYCLES 

t22 ORO Cycle Period(1) 6.5 p,s 

t23 DACK# to ORO Inactive 75 ns 

t23a ORO to DACK# Inactive (Note 15) ns 

t24 RD# to ORO Inactive(4) 100 ns 

t25 DACK# Setup to RD#, WR# 5 ns 

t26 DACK # Hold from RD #, WR # 0 ns 

t27 ORO to RD#, WR# Active(1) 0 6 p,s 

t28 Terminal Count Width(10) 50 ns 

t29 TC to ORO Inactive 150 ns 

RESET 

t30 "Hardware" Reset Width(5) 1.13 p,s 

t30a "Software" Reset Width(5) (Note 11) ns 

t31 Reset to Control Inactive 2 p,s 
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8207864 PIN 

A.C. SPECIFICATIONS 
TA = O°C to 70°C, VCC = +5V ±10%, +3.3V ±0.3V, VSS = AVSS = OV (Continued) 

Symbol Parameter Min Max Unit 

WRITE DATA TIMING 

t32 Write Data Width(6) ns 

DRIVE CONTROL 

t35 DIR# Setup to STEP#(14) 1.0 fJ-s 

t36 DIR# Hold from STEP# 10 fJ-s 

t37 STEP # Active Time (High) 2.5 fJ-s 

t38 STEP # Cycle Time(2) fJ-s 

t39 INDEX# Pulse Width 5 t5 

t41 WE # to HDSEL # Change (Note 13) ms 

READ DATA TIMING 

t40 Read Data Pulse Width 50 ns 

t44 82078-1 2M bits/sec 

82078SL 1M bits/sec 

t44 Data Rate Period = 1/f44 

tLOCK Lockup Time 64 t44 

NOTES: 
1. This timing is for FIFO threshold = 1. When FIFO threshold is N bytes, the value should be multiplied by N and subtract 

1.5 Il-s. The value shown is for 1 Mbps, scales linearly with data rate. 
2. This value can range from 0.5 ms to 8.0 ms and is dependent upon data rate and the Specify command value. 
3. Many timings are a function of the selected data rate. The nominal values for the internal clock period (t5) for the various 

data rates are: 
2 Mbps 1.5x oscillator period = 62.5 ns 
1 Mbps 3x oscillator period = 125 ns 
500 Kbps 6x oscillator period = 250 ns 
300 Kbps 10x oscillator period = 420 ns 
250 Kbps 12x oscillator period = 500 ns 

4. If DACK# transitions before RD#, then this specification is ignored. If there is no transition on DACK#, then this be­
comes the DRO inactive delay. 

5. Reset requires a stable oscillator to meet the minimum active period. 
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8207864 PIN intel .. 
6. Based on the internal clock period (t5). For various data rates, the Write Data Width minimum values are: 

2 Mbps 2.5x oscillator period - 50 ns = 75 ns 
1 Mbps 5x oscillator period - 50 ns = 150 ns 
500 Kbps 10x oscillator period - 50 ns = 360 ns 
300 Kbps 16x oscillator period - 50 ns = 615 ns 
250 Kbps 19x oscillator period - 50 ns = 740 ns 

7. Test points for clock high time are 3.5V. Due to transitional times, clock high time max and clock low time max cannot be 
met simultaneously. Clock high time min and clock low time max can not be met simultaneously. 

8. Based on internal clock period (t5). 
9. Jitter tolerance is defined as: 

(Maximum bit shift from nominal position + % period of nominal data rate) X 100% is a measure of the allowable bit 
jitter that may be present and still be correctly detected. The data separator jitter tolerance is measured under dynamic 
conditions that jitters the bit stream according to a reverse precompensation algorithm. 

10. TC width is· defined as the time that both TC and DACK # are active. Note that TC and DACK # must overlap at least 
50 ns. 

11. The minimum reset active period for a software reset is dependent on the data rate, after the 82078 has been properly 
reset using the t30 spec. The minimum software reset period then becomes: 

2 Mbps 1.5 x t4 = 62.5 ns 
1 Mbps 3 x t4 = 125 ns 
500 Kbps 6 x t4 = 250 ns 
300 Kbps 10 x t4 = 420 ns 
250 Kbps 12 x t4 = 500 ns 

12. Status Register's status bits which are not latched may be updated during a Host read operation. 
13. The minimum MFM values for WE to HDSEL change (t41) for the various data rates are: 

2 Mbps 0.5 ms + [4 x GPL] 
1 Mbps 0.5 ms + [8 x GPL] 
500 Kbps 1.0 ms + [16 x GPL] 
300 Kbps 1.6 ms + [26.66 x GPL] 
250 Kbps 2.0 ms + [32 x GPL] 
GPL is the size of gap 3 defined in the sixth byte of a Write Command. 

14. This timing is a function of the selected data rate as follows: 
2 Mbps 0.5 IJ-S Min 
1 Mbps 1.0 IJ-s Min 
500 Kbps 2.0 IJ-s Min 
300 Kbps 3.3 IJ-s Min 
250 Kbps 4.0 IJ-s Min 

15. This timing is a function of the internal clock period (t5) and is given as (%) t5. The values of t5 are shown in Note 3. 
16. The timings t13 and t21 are specified for INT signal in the polling mode only. These timings in case of the result phase 

of the read and write commands are microcode dependent. 

Part Specification 3.3V S.OV 2 Mbps Data Rate 

82078SL X X 

82078-1 X X 
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AO,CS#, 
DACK# 

RD# 

Clock Timings 

Host Read Cycles 

~---------t8----------~ 

DATA ----------<1 

INT 

AO,CS#, 
DACK# 

WR# 

DATA 

INT 

Host Write Cycles 

~----------t16----------~ 

~-------t19--------~ 

8207864 PIN 

290475-19 

290475-20 

290475-21 
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8207864 PIN intet 
DMACycies 

~--------------------t22--------------------~ 

152 

DRQ 

DACK# 

RD#,WR# 

~---------t23a-----------t'1 

~---------t23-----;----~ 

Terminal Count 

Te Al4---t28-1~---
---J tJ-ol" ___ t29 ___ '~' I ,, ___________ _ 

DRQ 

Reset . J;::t3°1 
RESET ---./' ___________ _ 

DRQ,INT, 
WE# 

t3151 

290475-22 

290475-23 

290475-24 
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infel· 8207864 PIN 

I 

Write Data Timing 

W'"J "--
WRDATA# 

290475-25 

Drive Control 

roso.,=>< >C 
DIR# 

STEP# 

INDEX# ~ 
----'/ I-t39-l ,-------------

HDSEL# / 

---' r t"~ 
WE# 

" Y NOTE: ------ 290475-26 
For overlapped seeks, only one step pulse per drive selection is issued. Non-overlapped seeks will issue all programmed 
step pulses. 

Internal PLL 

-0
1------- t44 -----~-~ 

RDDATA#. ~/ "--

t40 
290475-27 
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8207864 PIN 

12.1 Package Outline for the 64 QFP Part 

The 82078 addresses the current need of the smaller and thinner packages, for the current market. The size of 
the part is becoming increasingly important in the portable computer market. The QFP part considerably 
reduces the real estate consumed. The package outline, with the appropriate dimensions is given below: 

64-Lead Quad Flatpack Package f ~, --.t 14-- 81 ---+I 14-- B 

nnnnnnnnnnnnnnn 

D D1 

~r-c 
290475-28 

Description Symbol 
64 QFP Package 

Nominal (mm) Tolerance (mm) 

Overall Height A 2.35 ±0.20 

Stand Off A1 0.15 ±0.10 

Lead Width B 0.30 ±0.10 

Lead Thickness C 0.15 ±0.05 

Terminal D 15.3 ±0.40 

Long Side D1 12.0 ±0.10 

Terminal E 15.3 ±0.40 

Short Side E1 12.0 ±0.10 

Lead Spacing e1 0.65 ±0.12 

Lead Count N 64 

13.0 REVISION HISTORY FOR THE 82078 64 PIN 

The following list represents the key differences between version 002 and version 003 of the 82078 64 pin 
data sheet. 

Section 5.2.3 

Section 5.2.4 

Section 8.0 

Section 11.2 

Table 6-2 
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Redundant information removed. 

Redundant information removed. 

Description of IDENTO and IDENT1 changed to clarify their function. 

New Vol specification added for status pins. 

Data in table reordered to be consistent. 
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ALABAMA 
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SUite 104-1 
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FAX: (205) 883-3511 

ARIZONA 

tlntel Corp. 
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Tel: (800) 628-8686 
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CALIFORNIA 
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Tel: (800) 628-8686 
FAX: (916) 488-1473 

tin tel Corp. 
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3rd Floor, Suite 4A 
San Diego 92123 
Tel: (800) 628-8686 
FAX: (619) 467-2460 
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FAX: (714) 541-9157 
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FLORIDA 
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Tel: (800) 628·8686 
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Intel Corp. 
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Tel: (800) 628·8686 
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tSales and Service Office 
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tlntel Corp. 'Intel Corp. 5000 Quorum Drive 
Suite 750 

20 TechnOlogy Parkway 850 Crosskeys Office Park Dallas 75240 
Suite 150 Fairport 14450 Tel: (800) 628-8686 Norcross 30092 Tel: (800) 628-8686 
Tel: (800) 628-8686 TWX: 510-253-7391 ·tlntel Corp. 
FAX: (404) 605-9762 FAX: (716) 223-2561 205t5 SH 249 

tlntel Corp. Suite 401 
IDAHO 300 Westage Business Center Houston 77070 

Intel Corp. SUite 230 Tel: (800) 628·8686 

9456 Fairview Ave., Suite C Fishkill 12524 TWX: 910-881-2490 

Boise 83704 Tel: (800) 628·8686 FAX: (713) 988-3660 
Tel: (800) 628-8686 FAX: (914) 897-3125 
FAX: (208) 377-1052 ·tlntel Corp. UTAH 

ILLINOIS 
2950 Express Dr., South 

tlntel Corp. Suite 130 
·tlntel Corp. Islandia 11722 428 East 6400 South 

Woodfield Corp. Center III Tel: (800) 628-8686 Suite 135 

300 N. Martingale Road TWX: 510-227·6236 Murray 84107 
FAX: (516) 348-7939 Tel: (800) 628·8686 

Suite 400 FAX: (801) 268-1457 

~;~i~:ro~u~~8~~~ OHIO 
FAX: (708) 706-9762 'Intel Corp. WASHINGTON 

INDIANA 
56 Milford Or .. Suite 205 
Hudson 44236 tlntel Corp. 

tlntel Corp. Tel: (800) 628-8686 2800 156th Avenue S.E. 
FAX: (216) 528-1026 Suite 105 

8910 Purdue Road Bellevue 98007 
Suite 350 ·tlntel Corp. Tel: (800) 628-8686 
Indianapolis 46268 3401 Park Center Drive FAX: (206) 746-4495 
Tel: (800) 628·8686 Suite 220 
FAX: (317) 875-8938 Dayton 45414 

Tel: (800) 628·8686 WISCONSIN 
MARYLAND TWX: 810-45()'2528 

·tlntel Corp. 
FAX: (513) 890-8658 Intel Corp. 

400 N. Executive Dr. 
10010 Junction Or. OKLAHOMA Suite 401 
Suite 200 Brookfield 53005 
Annapolis Junction 20701 Intel Corp. Tel: (800) 628·8686 
Tel: (800) 628-8686 6801 N. Broadway FAX: (414) 789-2746 
FAX: (410) 206-3678 Suite 115 

Oklahoma City 73162 
MASSACHUSETTS Tel: (800) 628-8686 CANADA 
·tlntel Corp. 

FAX: (405) 840-9819 

Westford Corp. Center OREGON 
5 Carlisle Road BRITISH COLUMBIA 
2nd Floor tlntel Corp. 
Westford 01886 15254 N.W. Greenbrier Pkwy. Intel Semiconductor of 
Tel: (800) 628-8686 Building B Canada, Ltd. 
TWX: 710-343-6333 Beaverton 97006 999 Canada Place 
FAX: (508) 692-7867 Tel: (800) 628-8686 Suite 404, #11 

TWX: 910-467-8741 Vancouver V6C 3E2 
MICHIGAN FAX: (503) 645-8181 Tel: (800) 628-8686 

tlntel Corp. PENNSYLVANIA 
FAX: (604) 844-2813 

7071 Orchard Lake Road 
·tlntel Corp. Suite 100 ONTARIO 

West Bloomfield 48322 925 Harvest Drive 
Tel: (800) 628-8686 Suite 200 tlntel Semiconductor of 
FAX: (313) 851-8770 Blue Bell 19422 Canada. Ltd. 

Tel: (800) 628·8686 2650 Queensview Drive 
MINNESOTA FAX: (215) 641-0785 Suite 250 

Ottawa K2B 8H6 
tlntel Corp. SOUTH CAROUNA Tel: (800) 628-8686 
3500 W. 80th SI. Intel Corp. FAX: (613) 820-5936 
Suite 360 7403 Parklane Rd., Suite 3 
Bloomington 55431 Columbia 29223 tlntel Semiconductor of 
Tel: (800) 628-8686 Tel: (800) 628-8686 Canada, Ltd. 
TWX: 910·576-2867 FAX: (803) 788-7999 190 Anwell Drive 
FAX: (612) 831-6497 SUite 500 

Intel Corp. Rexdale M9W 6H8 
NEW JERSEY 100 Executive Center Drive Tel: (800) 628-8686 

Intel Corp. 
Suite 109. BI83 FAX: (416) 675-2438 
Greenville 29615 

2001 Route 46. SUite 310 Tel: (800) 628-8686 
QUEBEC Parsippany 07054-1315 FAX: (803) 297-3401 

Tel: (800) 628-8688 
tlntel Semiconductor of FAX: (201) 402-4893 TEXAS 
Canada, Ltd. 

·tlntel Corp. tlntel Corp. 1 Rue Holiday 
Lincroft Office Center 8911 N. Capital of Texas Hwy. Suite 320 
125 Half Mile Road Suite 4230 Tour East 
Red Bank 07701 Austin 78759 Pt. Claire H9R 5N3 
Tel: (800) 628-8686 
FAX: (908) 747-0983 

Tel: (800) 628-8686 
FAX: (512) 338-9335 

Tel: (800) 628·8686 
FAX: 514·694-0064 

CG/SALE!I 



NORTH AMERICAN DISTRIBUTORS 
,BAMA Arrow/Schweber Electronics Wyle Laboratories Avnet Computer Arrow/Schweber Electronics 

w/Schweber Electronics 
26707 W. Agoura Road 15370 Barranca Pkwy. 55 Federal Road, #103 4250 E. Rivergreen Pkwy., #E 
Calabasas 91302 Irvine 92713 Danbury 06810 Duluth 30136 

5 Henderson Road Tel: (818) 880-9686 Tel: (714) 753-9953 Tel: (203) 797-2880 Tel: (404) 497-1300 
tsville 35606 FAX: (818) 772-8930 FAX: (714) 753-9877 FAX: (203) 791-9050 FAX: (404) 476-1493 
(205) 837-6955 
: (205) 721-1581 Arrow/Schweber Electronics Wyle Laboratories Hamilton Hallmark Avnet Computer 
lilton Hallmark 48834 Kato Road, Suite 103 15360 Barranca Pkwy., #200 125 Commerce Court, Unit 6 3425 Corporate Way, #G 
) University Square, #t Fremont 94538 Irvine 92713 Cheshire 06410 Duluth 30136 
tsville 35816 Tel: (510) 490-9477 Tel: (714) 753-9953 Tel: (203) 271-2844 Tel: (404) 623·5452 
(205) 837-8700 Arrow/Schweber Electronics 

FAX: (714) 753-9877 FAX: (203) 272-1704 FAX: (404) 476-0125 
: (205) 830-2565 6 Cromwell #100 Wyle Laboratories Pioneer Standard Hamilton Hallmark 

3Sb~~~~ate Dr., #120 
Irvine 92718 2951 Sunrise Blvd., #175 2 Trap Falls Road 3425 Corporate Way, #G & #A 
Tel: (714) 838-5422 Rancho Cordova 95742 Shelton 06484 Duluth 30136 

tsville 35805 FAX: (714) 454-4206 Tel: (916) 638-5282 Tel: (203) 929-5600 Tel: (404) 623-5475 
(205) 830-9526 

Arrow/Schweber Electronics FAX: (916) 638-1491 FAX: (404) 623-5490 
: (205) 830-9557 

leer Technologies Group 
9511 Ridgehaven Court 

Wyle Laboratories FLORIDA Pioneer Technologies Group San Diego 92123 
5 University Square, #5 Tel: (619) 565-4800 9525 Chesapeake Drive 

Anthem Electronics 
4250 C. Rivergreen Parkway 

tsville 35805 FAX: (619) 279-8062 San Diego 92123 
598 South Northlake Blvd., #1024 

Duluth 30136 

(205) 837·9300 Tel: (619) 565·9171 Tel: (404) 623-1003 

: (205) 837-9358 Arrow/Schweber Electronics FAX: (619) 365-0512 Altamonte Springs 32701 FAX: (404) 623-0665 
1180 Murphy Avenue Tel: (813) 797-2900 

a Laboratories San Jose 95131 Wyle Laboratories FAX: (813) 796·4880 Wyle Laboratories 
o Governers Drive Tel: (408) 441-9700 3000 Bowers Avenue 

Arrow/Schweber Electronics 
6025 The Corners Pkwy., #111 

'er Building, 2nd Floor FAX: (408) 453-4810 Santa Clara 95051 Norcross 30092 
Itsville 35806 Tel: (408) 727-2500 400 Fairway Drive, #102 Tel: (404) 441·9045 
(205) 830·1119 Avnet Computer FAX: (408) 727·5896 Deerfield Beach 33441 FAX: (404) 441·9086 
: (205) 830-1520 3170 Pullman Street Tel: (305) 429·8200 

Costa Mesa 92626 Wyle Laboratories FAX: (305) 428·3991 
ZONA Tel: (714) 641·4150 17872 Cowan Avenue ILLINOIS 

FAX: (714) 641-4170 Irvine 92714 Arrow/Schweber Electronics 
lem Electronics Tel: (714) 863·9953 37 Skyline Drive, #3101 Anthem Electronics 
5 W. 10th Place, #101 Avnet Computer FAX: (714) 263·0473 Lake Mary 32746 1300 Remington Road, Suite A 
Ipe 85281 1361B West 190th Street Tel: (407) 333·9300 Schaumberg 60173 
(602) 966·6600 Gardena 90248 Wyle Laboratories FAX: (407) 333·9320 Tel: (708) 884·0200 
: (602) 966·4826 Tel: (800) 426·7999 26010 Mureau Road, #150 FAX: (708) 885·0480 

Iw/Schweber ElectroniCS FAX: (310) 327·5389 Calabasas 91302 Avnet Computer 

5 W. Erie Drive Tel: (818) 880·9000 3343 W. Commercial Boulevard Arrow/Schweber Electronics 

Ipe 85282 Avnet Computer FAX: (818) 880·5510 Bldg. C/O, SUite 107 1140 W. Thorndale Rd. 

(602) 431-C)030 755 Sunrise Boulevard, #150 FI. Lauderdale 33309 Itasca 60143 

:: (602) 252·9109 Roseville 95661 Zeus Arrow ElectroniCS Tel: (305) 730·9110 Tel: (708) 250·0500 
Tel: (916) 781·2521 6276 San Ignacio Ave., #E FAX: (305) 730·0368 

et Computer FAX: (916) 781·3819 San Jose 95119 Avnet Computer 
6 S. Edwards Drive 

Avnet Computer Tel: (408) 629·4789 Avnet Computer 1124 Thorndale Avenue 
Ipe 85281 FAX: (408) 629·4792 3247 Tech Drive North BensenVille 60106 
(602) 902·4800 1175 Bordeau)( Drive, #A 

f~t(~t~3i~u.;~.~;~; 6 Tel: (708) 860·8572 
:: (602) 902-4640 Sunnyvale 94089 Zeus Arrow ElectroniCS FAX: (708) 773-7976 

~ilton Hallmark 
Tel: (408) 743·3454 22700 Savi Ranch Pkwy. FAX: (813) 572·4324 

7 S. 36th Place 
FAX: (408) 743·3348 Yorba Linda 92687·4613 Hamilton Hallmark 

Tel: (714) 921·9000 Hamilton Hallmark 1130 Thorndale Avenue 
enix 85040 Avnet Computer 

FAX: (714) 921·2715 3350 N.w. 53rd St .. #105·107 Bensenville 60106 
(602) 437·1200 21150 Calila Street FI. Lauderdale 33309 Tel: (708) 860·7780 

:: (602) 437·2348 Woodland Hills 91376 Tel: (305) 484·5482 FAX: (708) 860·8530 
e Laboralories 

Tel: (818) 594·8301 COLORADO FAX: (305) 484·2995 
1 E. Raymond 

FAX: (818) 594·8333 MTI Systems 
,enix85040 Hamilton Hallmark Anthem .Electronics Hamilton Hallmark 1140 W. Thorndale Avenue 
(602) 437·2088 3170 Pullman Street 373 Inverness Drive South 10491 72nd SI. North Itasca 60143 

:: (602) 437·2124 Costa Mesa 92626 Englewood 80112 Largo 34647 Tel: (708) 250·8222 

Tel: (714) 641.4100 Tel: (303) 790·4500 Tel: (813) 541·7440 FAX: (708) 250·8275 
.IFORNIA FAX: (714) 641·4122 FAX: (303) 790·4532 FAX: (813) 544·4394 

Pioneer Standard 
lem Electronics Hamilton Hallmark Arrow/Schweber ElectroniCS Hamilton Hallmark 2171 Executive Dr., #200 
1 Oakdale Ave. 1175 Bordeaux Drive, #A 61 Inverness Dr. East, #105 7079 University Boulevard Addison 60101 
IlSworth 91311 Sunnyvale 94089 Englewood 80112 Winler Park 32792 Tel: (708) 495·9680 
(818) 775·1333 Tel: (408) 435·3500 Tel: (303) 799·0258 Tel: (407) 657·3300 FAX: (708) 495·9831 

:: (818) 775·1302 FAX: (408) 745·6679 . FAX: (303) 373·5760 FAX: (407) 678·4414 

lem Electronics Wyle Laboratories 

Idfield Drive Hamilton Hallmark Hamilton Hallmark Pioneer Technologies Group 2055 Army Traill1oad, #140 

Ie 92718·2809 4545 Viewridge Avenue 12503 E. EUClid Drive, #20 337 Northlake Blvd., #1000 Addison 60101 

(714) 768·4444 ~:r ~lfa)o5~~~~~40 
Englewood 80111 Alta Monte Springs '32701 Tel: (800) 853·9953 

:: (714) 768·6456 Tel: (303) 790·1662 Tel: (407) 834·9090 FAX: (708) 620·1610 
FAX: (619) 277-6136 F~: (303) 790-4991 FAX: (407) 834·0865 

hem Electronics 
Menlo Drive, #8 Hamilton Hallmark Hamillon Hallmark Pioneer Technologies Group INDIANA 

:klin 95677 21150 Calila SI. 710 Wooten Road. #102 674 S. Military Trail 
Arrow/Schweber Electronics (916) 624·9744 Woodland Hills 91367 Colorado Springs 80915 Deerfield Beach 33442 

(: (916) 624·9750 Tel: (818) 594·0404 Tel: (719) 637·0055 Tel: (305) .428·8877 7108 Lakeview Parkway West Or. 

hem Electronics 
FAX: (818) 594·8234 FAX: (719) 637·0088 FAX: (305) 481-2950 Indianapolis 46268 

Tel: (317) 299·2071 
9 Carroll Park Drive Hamilton Hallmark Wy.le Laboratories Pioneer Technologies Group FAX: (317) 299·2379 
I Diego 92121 580 Menlo Drive, #2 451' E. 124th Avenue 8031.·2 Phillips Highway 
(619) 453·9005 Rocklin 95762 Thornton 80241 Jacksonville 32256 Avnet Com puler 

(: (619) 546-7893 Tel: (916) 624·9781 Tel: (303) 451·9953 Tel: (904) 730·0065 485 Gradle Drive 

hem Electronics FAX: (916) 961·0922 FAX: (303) 457-4831 Carmel 46032 

:0 Ridder Park Drive Pioneer Standard 
Wyle Laboratories Tel: (317) 575·8029 

I Jose 95131 1000 112 Circle North FAX: (317) 844-4964 

(408) 452·2219 5850 Canoga Blvd .. #400 CONNECTICUT 
~~t(~~3~~'3'8.:;ciJ 6 

(: (408) 441-4504 Woodland Hills 91367 Hamilton Hallmark 
Tel: (818) 883·4640 Anlhem Electronics FAX: (813) 579·1518 4275 W. 96th 

lW Commercial Systems Group 
Pioneer Standard 

61 Mattatuck Heights Road Indianapolis 46268 
12 Crocker Avenue Waterburg 06705 Tel: (317) 872·8875 
Mard 94544 217 Technology Dr., #110 Tel: (203) 575·1575 GEORGIA FAX: (317) 876·7165 
(510) 489·5371 Irvine 92718 FAX: (203) 596·3232 

(: (510) 489·9393 Tel: (714) 753·5090 Arrow Commercial Systems Group Pioneer Standard 

lW Commercial Systems Group Pioneer Technologies Group 
Arrow/Schweber Electronics 3400 C. Corporate Way 9350 Priority Way West Dr. 
12 Beaumont Road Duluth 30136 Indianapolis 46250 

!42 Chambers Road 134 Rio Robles Wallingford 06492 Tel: (404) 623·8825 Tel: (317) 573·0880 
ilin 92680 San Jose 95134 Tel: (203) 265-7741 FAX: (404) 623·8802 FAX: (317) 573·0979 
: (714) 544-0200 Tel: (408) 954·9100 FAX: (203) 265·7988 
(: (714) 731·8438 FAX: (408) 954-9113 

CG/SALE/111293 



intel® 
NORTH AMERICAN DISTRIBUTORS (Contd.) 

KANSAS Hamilton Hallmark MISSOURI NEW YORK Pioneer Technologies Group 

Arrow/Schweber Electronics 
10 D Centennial Drive 

Arrow/Schweber Electronics Anthem Electronics 
2200 Gateway Ctr. Blvd, #21 

Peabody 01960 Morrisville 27560 
9801 Legler Road Tel: (508) 531-7430 2380 Schuetz Road 47 Mall Drive Tel: (919) 460-1530 
Lenexa 66219 FAX: (508) 532-9802 SI. Louis 63141 Commack 11725 FAX: (919) 460-1540 
Tel: (913) 541-9542 Tel: (314) 567-6888 Tel: (516) 864·6600 
FAX: (913) 541·0328 Pioneer Standard FAX: (314) 567-1164 FAX: (516) 493-2244 

Avnet Computer 
44 Hartwell Avenue 

Avnet Computer Arrow/Schweber Electronics OHIO 

15313 W. 95th Street ~:~i(~l~) g~f9~00 741 Goddard Avenue 3375 Brighton Henrietta 
Arrow Commercial Systems I 

Lenexa 61219 Chesterlield 63005 Townline Rd. 
Tel: (913) 541·7989 

FAX: (617) 863-1547 
Tel: (314) 537·2725 Rochester 14623 284 Cramer Creek Court 

Dublin 43017 
FAX: (913) 541-7904 Wyle Laboratories FAX: (314) 537-4248 Tel: (716) 427·0300 

Tel: (614) 889-9347 15 Third Avenue FAX: (716) 427·0735 
Hamilton Hallmark Burlington 01803 Hamilton Hallmark 

Arrow/Schweber Electronics 
FAX: (614) 889-9680 

10809 Lakeview Avenue Tel: (617) 272-7300 3783 Rider Trail South 
Lenexa 66215 FAX: (617) 272-6809 Earth City 63045 20 Oser Avenue Arrow/Schweber Electronics 
Tel: (913) 888-4747 Tel: (314) 291-5350 Hauppauge 11788 6573 Cochran Road, #E 
FAX: (913) 888-0523 MICHIGAN FAX: (314) 291-0362 Tel: (516) 231-1000 Solon 44139 

FAX: (516) 231-1072 Tel: (216) 248-3990 

KENTUCKY Arrow/Schweber Electronics NEW HAMPSHIRE Avnet Computer 
FAX: (216) 248-1106 

Hamilton Hallmark 
19880 Haggerty Road 

Avnet Computer 
933 Motor Parkway Arrow/Schweber Electronics Livonia 48152 Hauppauge 11788 

1847 Mercer Road, #G Tel: (800) 231-7902 2 Executive Park Drive Tel: (516) 434-7443 
8200 Washington Village Dr_ 

Lexington 40511 FAX: (313) 462-2686 Bedford 031 02 FAX: (516) 434-7426 
Centerville 45458 

Tel: (800) 235-6039 Tel: (800) 442-8638 Tel: (513) 435-5563 
FAX: (606) 288-4936 Avnet Computer FAX: (603) 624-2402 Avnet Computer FAX: (513) 435-2049 

2876 28th Street, S.w., #5 2060 Townline Rd. 
MARYLAND Grandville 49418 NEW JERSEY Rochester 14623 Avnet Computer 

Tel: (616) 531-9607 Tel: (716) 272-9110 7764 Washington Village Dr. 
Anthem Electronics FAX: (616) 531-0059 Anthem Electronics FAX: (716) 272-9685 Dayton 45459 
7168A Columbia Gateway Drive Avnet Computer 26 Chapin Road, Unit K 

Hamilton Hallmark 
Tel: (513) 439-6756 

Columbia 21046 41650 Garden Brook Rd. #120 Pine Brook 07058 
933 Motor Parkway 

FAX: (513) 439-6719 
Tel: (410) 995-6640 Novi 48375 Tel: (201) 227-7960 

Hauppauge 11788 Avnet Computer FAX: (410) 290-9862 Tel: (313) 347-1820 FAX: (201) 227-9246 
Tel: (516) 434-7470 30325 Bainbridge Rd .. Bldg_ 

Arrow Commercial Systems Group FAX: (313) 347-4067 ArrowiSchweber Electronics FAX: (516) 434-7491 Solon 44139 
200 Perry Parkway Hamilton Hallmark 4 East Stow Rd., Unit 11 Hamilton Hallmark Tel: (216) 349-2505 
Gaithersburg 20877 44191 Plymouth Oaks Blvd., #1300 Marlton 08053 1057 E. Henrietta Road FAX: (216) 349-1894 
Tel: (301) 670-1600 Plymouth 48170 Tel: (609) 596-8000 Rochester 14623 FAX: (30t) 670-0188 Tel: (313) 416-5800 FAX: (609) 596-9632 Tel: (716) 475-9130 Hamilton Hallmark 

Arrow/Schweber Electronics FAX: (313) 416-5811 Arrow/Schweber Electronics FAX: (716) 475-9119 7760 Washington Village Dr_ 

98004 Patuxent Woods Dr. 43 Route 46 East 
Dayton 45459 

Hamilton Hallmark Hamilton Hallmark Tel: (513) 439-6735 
Columbia 21046 41650 Garden Brook Rd., #100 Pine Brook 07058 3075 Veterans Memorial Hwy. FAX: (513) 439-6711 Tel: (301) 596-7800 Novi 49418 Tel: (201) 227-7880 Ronkonkoma 11779 
FAX: (301) 995-6201 Tel: (313) 347-4271 FAX: (201) 538-4962 Tel: (516) 737-0600 Hamilton Hallmark 
Avnet Computer FAX: (313) 347-4021 Avnet Computer FAX: (516) 737-0838 5821 Harper Road 
7172 Columbia Gateway Dr., #G Pioneer Standard l-B Keystone Ave., Bldg. 36 MTI Systems 

Solon 44139 
Columbia 21045 4505 Broadmoor S.E. Cherry Hill 08003 1 Penn Plaza 

Tel: (216) 498-1100 
Tel: (301) 995-3571 Grand Rapids 49512 Tel: (609) 424-8961 250 W. 34th Street 

FAX: (216) 248-4803 
FAX: (301) 995-3515 Tel: (616) 698-1800 FAX: (609) 751-2502 New York 10119 Hamilton Hallmark 
Hamilton Hallmark FAX: (616) 698-1831 Hamilton Hallmark Tel: (212) 643-1280 777 Dearborn Park Lane, #L 
10240 Old Columbia Road Pioneer Standard 1 Keystone Ave .. Bldg_ 36 FAX: (212) 643-1288 Worthington 43085 
Columbia 21046 13485 Stamford Cherry Hill 08003 Pioneer Standard Tel: (614) 888-3313 
Tel: (410) 988-9800 Livonia 48150 Tel: (609) 424-0110 68 Corporate Drive FAX: (614) 888-0767 
FAX: (410) 381-2036 Tel: (313) 525-1800 FAX: (609) 751-2552 Binghamton 13904 

North Atlantic Industries FAX: (313) 427-3720 Hamilton Hallmark Tel: (607) 722-9300 MTI Systems 
FAX: (607) 722-9562 23404 Commerce Park Rd. 

Systems Division 10 Lanidex Plaza West Beachwood 44122 
7125 River Wood Dr. MINNESOTA Parsippam 07054 Pioneer Standard Tel: (216) 464-6688 
Columbia 21046 

Anthem Electronics 
Tel: (201) 515-5300 60 Crossway Park West FAX: (216) 464-3564 

Tel: (301) 312-5800 7646 Golden Triangle Drive 
FAX: (201) 515-1601 Woodbury, Long Island 11797 

FAX: (301) 312-5850 Tel: (516) 921-8700 Pioneer Standard Eden Prairie 55344 MTI Systems FAX: (516) 921-2143 4433 Interpoint Boulevard Pioneer Technologies Group Tel: (612) 944-5454 43 Route 46 East 
15810 Gaither Road FAX: (612) 944-3045 Pinebrook 07058 Pioneer Standard Dayton 45424 

Gaithersburg 20877 Tel: (201) 882-8780 840 Fairport Park Tel: (513) 236-9900 

Tel: (301) 921-0660 Arrow/Schweber Electronics FAX: (201) 539-6430 Fairport 14450 FAX: (513) 236-8133 

FAX: (301) 670-6746 10100 Viking Drive, #100 Tel: (716) 381-7070 
Eden Prairie 55344 Pioneer Standard FAX: (716) 381-5955 Pioneer Standard 

Wyle Laboratories Tel: (612) 941-5280 14-A Maoison Rd. 4800 E. 131st Street 
7180 Columbia Gateway Dr. FAX: (612) 942-7803 Fainield 07006 Zeus Arrow Electronics Cleveland 44105 
Columbia 21046 Avnet Computer Tel: (201) 575-3510 100 Midland Avenue Tel: (216) 587-3600 
Tel: (410) 312-4844 10000 West 76th Street FAX: (201) 575-3454 Port Chester 10573 FAX: (216) 663-1004 
FAX: (410) 312-4953 Tel: (914) 937-7400 

Eden Prairie 55344 Wyle Laboratories FAX: (914) 937-2553 

MASSACHUSETTS 
Tel: (612) 829-0025 20 Chapin Road, Bldg_ 10-13 OKLAHOMA 
FAX: (612) 944-2781 Pinebrook 07058 NORTH CAROLINA 

Anthem Electronics Hamilton Hallmark Tel: (201) 882-8358 
Arrow/Schweber ElectroniCS 

Arrow/Schweber Electronics 

36 Jonspin Road 9401 James Ave South, #140 FAX: (201) 882-9109 12101 E. 51st Street, #106 
5240 Greensdairy Road Tulsa 74146 Wilmington 01887 Bloomington 55431 Raleigh 27604 Tel: (918) 252-7537 Tel: (508) 657-5170 Tel: (612) 881-2600 NEW MEXICO Tel: (919) 876-3132 FAX: (918) 254-0917 FAX: (508) 657-6008 FAX: (612) 881-9461 

Alliance ElectroniCS, Inc. FAX: (919) 878-9517 

Arrow/Schweber Electronics Pioneer Standard 10510 Research Ave. Avnet Computer Hamilton Hallmark 
25 Upton Dr. 7625 Golden Triange Dr., #G Albuquerque 87123 2725 MillbrOOk Rd., #123 5411 S. 125th E. Ave .. #305 
Wilmington 01887 Eden Prairie 55344 Tel: (505) 292-3360 Raleigh 27604 Tulsa 74146 
Tel: (508) 658-0900 Tel: (612) 944-3355 FAX: (505) 275-6392 Tel: (919) 790-1735 Tel: (918) 254-6110 
FAX: (508) 694-1754 FAX: (612) 944-3794 FAX: (919) 872-4972 FAX: (918) 254-6207 

Avnet Computer 
Avnet Computer Wyle Laboratories 7801 Academy Rd. Hamilton Hallmark Pioneer Standard 
to 0 Centennial Drive 1325 E. 79th Street, #1 Bldg. 1, Suite 204 5234 Greens Dairy Road 9717 E_ 42nd St., #105 
Peabody 01960 Bloomington 55425 Albuquerque 871 09 ~:I~\~~9f~:-0819 Tulsa 74146 
Tel: (508) 532-9886 Tel: (612) 853-2280 Tel: (505) 828-9725 Tel: (918) 665-7840 
FAX: (508) 532-9660 FAX: (612) 853-2298 FAX: (505) 828-0360 FAX: (919) 878-8729 FAX: (918) 665-1891 

CG/SALEI 



GON 

IC Arrow Electronics 
, N.w. 169th Place 
'erton 97006 
(503) 629-8090 
(503) 645-0611 

em Electronics 
I S.w. Gemini Drive 
'erton 97005 
(503) 643-1114 
(503) 626-7928 

It Com outer 
I Southwest Nimbus Ave. 
'erton 97005 
(503) 627-0900 
(502) 526-6242 

ilton Hallmark 
I S.w. Nimbus Ave. 
,erton 97005 
(503) .526-6200 
(503) 641-5939 

I Laboratories 
) Sunshine Court 
. G. Suite 200 
lerton 97005 
(503) 643-7900 
: (503) 646-5466 

NSYLVANIA 

lem Electronics 
Business Center Dr. 
!ham 19044 
(215) 443-5150 
: (215) 675-9875 

It Computer 
Executive Drive. #320 
; 16046 
(412) 772-1888 
: (412) 772-1890 

leer Technologies Group 
Kappa Drive 
burgh 15238 
(412) 782-2300 
: (412) 963-8255 

leer TechnOlogies Group 
Enterprise Road 
, Valley Business Center 
;ham 19044 
(713) 530-4700 

3 Laboratories 
,es Drive. #111 
~on 08053-3185 
(609) 985-7953 
: (609) 985-8757 

~S 

lem Electronics 
N. Plano Aoad. #401 

lardson 75081 
(214) 238-7100 

:: (214) 238-0237 

Iw/Schweber Electronics 
00 Metric Blvd.~ #160 
tin 78758 
(512) 835-4180 

:: (512) 832-5921 

NORTH AMERICAN DISTRIBUTORS (Contd.) 
Arrow/Schweber Electronics UTAH Hamilton Hallmark Avnet Computer 
3220 Commander Dr. 

Anthem Electronics 
2440 S. 179th Street Canada System Engineering Group 

Carrollton 75006 New Berlin 53146 151 Superior Blvd. 
Tel: (214) 380-6464 1279 West 2200 South Tel: (414) 797-7844 Mississuaga L5T 2L 1 
FAX: (214) 248-7208 Salt Lake City 84119 FAX: (414) 797-9259 Tel: (416) 795-3835 

Tel: (801) 973-8555 FAX: (416) 677-5091 
Arrow/Schweber Electronics FAX: (801) 973-8909 Pioneer Standard 
10899 Kinghurst Dr., #100 Arrow/Schweber Electronics 

120 Bishop Way #163 
Avnet Computer Houston 77099 Brookfield 53005 

Tel: (713) 530-4700 1946 W. Parkway Blvd. Tel: (414) 784-3480 190 Colonade Road 
Salt Lake City 84119 FAX: (414) 780-3613 Nepean K2E 7J5 

Avnet Computer Tel: (801) 973-6913 Tel: (613) 727-2000 
4004 Beltline. Suite 200 FAX: (801) 972-0200 Wyle Laboratories FAX: (613) 226-1184 
Dallas 75244 Avnet Computer 

W226 N555 Eastmound Drive 
Tel: (214) 308-8181 Waukesha 53186 Hamilton Hallmark 
FAX: (214) 308-8129 

1100 E. 6600 South. #150 Tel: (414) 521-9333 151 Superior Blvd .. Unit 1-6 Salt Lake City 84121 FAX: (414) 521-9498 Mississauga L5T 2L 1 
Avnet Computer Tel: (801) 266-1115 Tel: (416) 564-6060 
1235 North LOOp West, #525 FAX: (801) 266-0362 ALASKA FAX: (416) 564-6033 
Houston 77008 Hamilton Hallmark Avnet Computer Tel: (713) 867-8572 1100 East 6600 South, # 120 1400 West Benson Blvd., #400 Hamilton Hallmark 
FAX: (713) 861-6851 Salt Lake City 84121 Anchorage 99503 190 Colonade Road 

Hamilton Hallmark Tel: (801) 266-2022 Tel: (907) 274-9899 Nepean K2E 7J5 

12211 Technology Blvd. FAX: (801) 263-0104 FAX: (907) 277-2639 Tel: (613) 226-1700 

AustIn 78727 Wyle Laboratories 
FAX: (613) 226-1184 

Tel: (512) 258-8848 1325 West 2200 South, #E CANADA Zentronics FAX: (512) 258-3777 West Valley 84119 
5600 Keaton Crescent, # 1 

Hamilton Hallmark Tel: (801) 974-9953 Mississauga L5R 3S5 
11420 Page Mill Road FAX: (801) 972-2524 ALBERTA Tel: (416) 507-2600 
Dallas 75243 

WASHINGTON Avnet Computer FAX: (416) 507-2831 
Tel: (214) 553-4300 2816 21st Street Northeast 
FAX: (214) 553-4395 Almac Arrow Electronics Calgary T2E 6Z2 Zentronics 

Hamilton Hallmark 14360 S.E. Eastgate Way Tel: (403) 291-3284 155 Colonnade Rd .• South 
Bellevue 98007 FAX: (403) 250-1591 #17 8000 Westglen Tel: (206) 643-9992 Nepean K2E 7Kl Houston 77063 FAX: (206) 643-9709 Zentronics Tel: (613) 226-8840 Tel: (713) 781-6100 6815 8th Street N.E., #100 FAX: (613) 226-6352 FAX: (713) 953-8420 Anthem Electronics Calgary T2E 7H 

Pioneer Standard 
19017 - 120th Ave., N.E. #102 Tel: (403) 295-8838 
Bothell 98011 FAX: (403) 295-8714 1826-0 Kramer Lane Tel: (206) 483-1700 QUEBEC 

Austin 78758 FAX: (206) 486-0571 BRITISH COLUMBIA Tel: (512) 835-4000 Arrow/Schweber Electronics 
FAX: (512) 835-9829 Avnet Computer Almac Arrow Electronics 1100 SI. Aegis Blvd. 

Pioneer Standard 
17761 N.E. 78th Place 8544 Baxter Place Dorval H9P 2T5 
Redmond 98052 Burnaby V5A 4T8 Tel: (514) 421-7411 

13765 Beta Road Tel: (206) 867-0160 Tel: (604) 421-2333. FAX: (514) 421-7430 
Dallas 75244 FAX: (206) 867-0161 FAX: (604) 421-5030 Tel: (214) 263-3168 

Hamilton Hallmark Arrow/Schweber Electronics FAX: (214) 490-6419 Hamilton Hallmark 500 Boul. SI.-Jean-Baptiste Ave, 8630 154th Avenue 8610 Commerce Court 
Pioneer Standard Redmond 98052 Burnaby V5A 4N6 Quebec H2E 5R9 
10530 Rockley Road, #100 Tel: (206) 881-6697 Tel: (604) 420-4101 

Tel: (418) 871-7500 
Houston 77099 FAX: (206) 867-0159 FAX: (604) 420-5376 FAX: (418) 871-6816 
Tel: (713) 495-4700 
FAX: (713) 495-5642 Wyle Laboratories Zentronics Avnet Computer 

15385 N.E. 90th Street 11400 Bridgeport Rd .• # 1 08 2795 Reu Halpern 
Wyle Laboratories Redmond 98052 Richmond V6X 1T2 SI. Laurent H4S 1 P8 
1810 Greenville Avenue Tel: (206) 881-1150 Tel: (604) 273-5575 Tel: (514) 335-2483 
RiChardson 75081 FAX: (206) 881-1567 FAX: (604) 273-2413 FAX: (514) 335-2481 
Tel: (214) 235-9953 
FAX: (214) 644-5064 WISCONSIN ONTARIO Hamilton Hallmark 

Wyle Laboratories Arrow/Schweber Electronics Arrow/Schweber Electronics 7575 Transcanada Highway 
#600 4030 West Braker Lane, #330 200 N. Patrick. #100 1093 Meyerside. Unit 2 SI. Laurent H4T 2V6 Austin 78758 Brookfield 53045 Mississauga L5T 1 M4 Tel: (514) 335-1000 Tel: (512) 345-8853 Tel: (414) 792-0150 Tel: (416) 670-7769 FAX: (514) 335-2481 FAX: (512) 345-9330 FAX: (414) 792-0156 FAX: (416) 670-7781 

Wyle Laboratories Avnet Computer Arrow/Schweber Electronics Zentronics 
11001 South Wilcrest, #100 20875 Crossroads Circle, #400 36 Antares Dr., Unit 100 520 McCaffrey 
Houston 77099 Waukesha 53186 Nepean K2E 7W5 SI. Laurent H4T 1 N3 
Tel: (713) 879-9953 Tel: (414) 784-8205 Tel: (613) 226-6903 Tel: (514) 737-9700 
FAX: (713) 879-6540 FAX: (414) 784-6006 FAX: (613) 723-2018 FAX: (514) 737-5212 
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int'el. 
82078 FLOPPY DISK CONTROLLER 

1994 Data Sheet Addendum 

The 82078 floppy disk controller data sheet is published as a stand-alone document (82078 CHMOS Single­
Chip Floppy Disk Controller, December 1993, Order Number: 290474-003) and as part of the 1994 
Peripheral Components Data Book (September 1993, Order Number: 290468-003). 

Both publications are affected by this data sheet addendum which applies only the 64-lead devices. These 
changes are listed below: 

1. 64-lead device: 

a. 82078-1 only: DC characteristics for the 5V device (VCC and VCCF) is changed from the old 
value of + 5V ± 10% to the correct value of + 5V ± 5%. 

b. Table 1 "64 Pin Mixed Mode D.C. Characteristics," Symbol VOL: add the parameter "Status 
Pins," Min(V), MAX(V), and Test Conditions shown below so that the information for VOL appears as 
follows: 

Table 1. 64 Pin Mixed Mode D.C. Characteristics 

Symbol Parameter Mln(Y) Max(Y) Test Conditions 

VOL System Interface 0.4 IOL = 6mA 

FDD Interface Outputs 0.4 IOL = 24mA 

Status Pins: 
IDLE, PO, RDGATE 0.4 IOL = 4mA 

, ~. 
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