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FLOPPY DISK
DESCRIPTION
The Fujitsu MB8876A and storage, and the IBM System-34 -
MB8877A are one-chip Floppy format and the modified frequen-
Disk FormatteriControllers (FDC) cy modulation {MFM) recording
which are fabricated with N-chan- are used for the double density
nel E/D M(_JS technoiqu. They storage. "”fﬁﬂl
Sy Tlopby ek, doule denty 7 MBSSETA S MBBTTA lter SO
floppy disk and mini floppy disk. processor to control data transfer ’j‘ '
The IBM3740 format and the fre- and mechanical operation. The
quency modulation (FM) record- are packaged in a sF':andard 40—pir): CERAMIC DIP
ing are used for the single density dual in-line package. DIP-40C-AO1 I
FEATURES
¢ Intertace to 8-bit ¢ Programmable Head
Microprocessor Engage/Head Settle Time
MBB8876A: Negative-logic « Double Butfered Data I/O
8-bit Data Bus « DMA Data Transfer Capability
MBB877A: Positive-logic « Write Precompensation PLASTIC DIP
8-bit Data Bus Capability DIP-40P-MO1
+ IBM Compatible Sector Format = All TTL Compatible 1/O
+ Automatic Track Seeking and * Single + 5V Power Supply
Verification « N-Channel Silicon-gate
+ Both Single and Double E/D MOS Process PIN ASSIGNMENT
Density Formats * MBB876A: Upward
a) Single Density in 1BM3740 Compatible with NC*
Format and FM Recording Western Digital FD1791-02 V%
b) Double Density in IBM » MBB877A: Upward RE
System-34 Format and Compatible with :0
MFM Recording Western Digital FD1793-02 DALOIGALD
« Programmable Single Sector/ ¢ Two Package Options DALY/GALT
Multiple Sectors/Entire Track —40-pin Ceramic DIP (Suffix: -C) DAL2/DAL2
. DALJIDAL3
Read Operation —40-pin Plastic DIP (Suffix: -P) DAL4/DALS
+ Programmable Single Sector/ DALS/GALS
Multiple Sectors/Entire Track g:tgjg—:g
Write Operation STEP
¢ Programmable Side Compare ESI:?_%
Function LATE OJ
s Programmable Sector Length MR O
* Programmable Head Step Rate Vss L4 20
* Applicable to Single Density, s
Double Density, and Mini ) :;af;:::ez::m roae i
Floppy Disks MBEAT7A; Positive Logic i
This device contains circuitry to protect the inpuis
against damage dus to high static voitages or electric
fields. However, it is advised that normal precautions
be taken to avoid application of any voltage higher
than maximum rated voltages to this high impedance
circuit.
FUJITSU reserves the right to change products and specifications without notice. This information does not convey any license under
patent rights of FUJITSU LTD. or others.
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MB8876A /MB8877A
PIN DESCRIPTIONS
Pin No. Symbol Pin Name []e Description
20 Vgs Ground (GND)
P | |
21 Voo ower Supply +5V DC supply
24 CLK Clock | | 2-MHz fixed frequency clock signal (1-MHz for mini-floppy disk).
19 MR Master Reset | | Signat for resetting the FDC.
22 TEST Test | | Signal for setting the FDC into a test mode.
1, 40 NC Non Connection — | These pins are not used.
MPU INTERFACE PINS
Signal for selecting a FDC operation mode: | g
SEREN ; when DDEN = 0, the double density operation mode is selected.
37 DOEN Double Density : When DDEN = 1, the single density operation mode is selected.
This input must be fixed while the FDC is in busy state.
Signal for controlling the DALs: When CS = 0, the DALSs are ac-
3 cs Chip Select | tivated and data transfer between the FDC and the MPU is
enabled. When CS = 1, the DALs are in_high impedance state and
data transfer is inhibited. (i.e., RE and WE are ignored.)
aF Strobe signal provided when data is read from internal registers:
4 RE Read Enable : When C5 = ﬁl:E =0, data can be read from internal registers.
e ; Strobe signal provided when data is writlen into internal registers:
2 WE Write Enable : When CS = = 0, data can be written internal registers.
Signal for addressing an internal register among Command
. ; Register (CR), Status Register (STR), Track Register (TR), Sector
56 Ao, A1 Register Select Line | | | gojicter (SCR) and Data Register (DR): Refer to table of
REGISTER SELECTION (p. 6).
- DALy ~ DAL7 : 8-bit bidirectional bus for transterring 8-bit data between the FDC
7~14 DAL, - DALy| DataAccessline | VO | 5 4'4he MPU. MBBS76A: negative logic/MBBB77A: positive logic.
Signal for informing the MPU of a DR status: Read operation:
DRQ = 1 shows the DR is filled with a 8-bit data from a disk, and
38 DRQ Data Request o the FDC is requesting for the MPU to read the data. Write opera-
tion: DRQ = 1 shows the DR is empty, and the FDC is requesting
for the MPU to write the next data into the DR,
Interrupt signal to the MPU: IRQ is set when a Command is com-
39 IRQ Interrupt Request O | pleted or the TYPE IV Command is executed. IRQ is reset when
the next Command is written or the STR is read.
FLOPPY DISK INTERFACE PINS
Disk Head Control Signal
15 STEP Step Move QO | Step pulse signal for moving a disk head.
Signal for indicating a direction of disk head moving to the FDD:
16 DIRC Direction O | DIRC = 0 shows the head moves toward outside. DIRC = 1 shows
the head moves toward inside.
Signal for loading a disk head: When HLD = 1, the head is
28 HLD Head Load O | engaged on the disk. When HLD = 0, the head is released from
the disk.
_ FUJITSU
L= MICROELECTRONICS

4-28

I nc.

Copyrighted By Its Respective Manufacturer

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5800199/MB8877A.html

MB8876A /MB3877A

Disk Head Control Signal (Continued)
Pin No. Symbol Pin Name o Description

Signal for informing a disk head status: HLT = 1 shows a disk
head is in an enagaged state. HLT is set when a disk head has
been settled or a head settle time pre-determined by one shot cir-
cuit has elapsed after HLD = 1.

Signal for informing whether a disk head is positioned on Track
34 TROCO Track 00 I | No. 00 or not: TROO = 0 shows Track No. 00 is detected during
track seaking operation.

Signal for informing the FDC of a disk drive status: READY = 1
shows the disk drive is ready for operation, and only when
READY = 1, read/write operation for disk can be executed. READY

23 HLT Head Load Timing |

32 READY Ready I = 0 shows the disk drive is not ready, and neither readiwrite
operation cannot be executed. However, seek operation is ex-
ecuted regardless of this signal.

35 B Index Pulse I Signal for informing the FDC of an index hole of disk being

detected in the FDD.

Disk Read Operation Signal

Signal for informing synchronization between RCLK and
25 RG Read Gate o HEWFTEAE to an external VFO circuit: RG = 1 show the FDC has
: found cut a SYNC byte during disk reading operation.
A data window signal which is generated in an external VFO
I 26 RCLK Read Clock ! circuit out of Read Data.
27 RAWREAD Raw Read i | Araw read data signal transferred from the FDD.
Disk Write Operation Signal
30 WG Write Gate O | Signal for indicating data is being written into a disk.
Signal for indicating early pre-compensation of data write timing
17 EARLY Early Shift O | to a disk: EARLY = 1 shows a serial data to be transmitted via

the WD pin to a disk must be shifted earlier.
Signal for indicating later pre-compensation of data write timing

18 LATE Late Shift O | to a disk: LATE = 1 shows a serial data to be transmitted via the
WD pin to a disk must be shifted later.
31 WD Write Data O | A write data signal transferred to the FDD.

o Signal for indicating a head position of a disk: TG43 = 1 shows

2 TG43 ¥Laa$‘k greater the head is located on any Track No. 44 thru 76. TG43 = 0 shows
the head is located on any Track No. 0 thru 43.
_ Input signal for informing a fault is detected during write operation

33 WF/NFOE Write Fault/Variable | I/Q | for a disk {during WG = 1). Output signal for informing the FDC

Frequency Oscil- is reading a disk (during WG = 0).

lator Enable
34 WPRT Write Protect 1 | Signal for inhibiting write operation for disk.

FUJITSU
i MICROELECTRONICS =l
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MB8876A /MB88T7A
REGISTER SELECTION
Chip Address Selected Register Data Access Line Status
Select
cs Al Aq Read Mode (RE = 0) Write Mode (WE = 0) %:% N %%
1 * » Deselected Deselected High impedance
0 0 0 Status Register (STR) Command Register (CR) Enabled
0 0 1 Track Register (TR) Track Register (TR) Enabled
0 1 0 Sector Register (SCR) Sector Register (SCR) Enabled
0 1 1 Data Register (DR) Data Register (DR) Enabled
*: Don't care
MB8876A/MB8877A BLOCK DIAGRAM
DALy ~ DALy / DALg ~ DALZ™"
DATA 1/O
Buffer
OUTPUT
INPUT BUS LINE
BUS LINE { I i
DATA REG. COMMAND _|SECTOR [ | TRACK STATUS
{DR) REG. (CR) REG. (SCR) r REG. {TR) REG. (STR)
4 Jun
i
-
DATA SHIFT ! .
REG. {DSR) RAWREAD
| AM DET.I
WD
RCLK
DDEN —— =g ——————— STEP
—— ———— DIRC
s — ——— HLD
RE ——ed F————— HLT
— p———""""— TROO
TEST VXE MPU CO“:T:ND DIsK  [————- READY
o D pe—- |P
— INTERFACE
MR A — (932 x 18} INTERFACE] _ o
cLK - ‘EVERLY
Vee —= DRQ —— |——————=— LATE
Vss IRQ —=—] — = TG43
{GNDI Pe=—————— WPRT
e = WF/VFOE
* MB 8876 A: Negative Logic
** MB 8877A: Positive Logic
L_!’lLJIT!SlI
k= MICROELECTRONICS
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FUNCTIONAL BLOCK DESCRIPTION

INTERNAL REGISTERS

« Command Register (CR)
An 8-bit write-only register, holds the command
which is being executed. This register should not
be loaded when the BUSY flag is set (BUSY = 1)
uniess the execution of the current command is to
be overridden, using the Foarce Interrupt command.

Status Register (STR)

An 8-bit read-only register, holds the device status
information. The contents of STR are automatical-
{y updated according to the status of the execut-
ing Command. After the STR is read, the IRQ out-
put is usually reset (IRQ = 0) except for the Type IV
Command.

Data Register {DR)

An 8-bit read/write used as a holding register dur-
ing Disk Read and Write operations. in Disk Read
operations, the serial data assembled in the Data
Shift Register is transferred to the DR, where it is
made available to the data bus. In Disk Write oper-
ations, paraliel data from the data bus is written in-
to the DR where it is transferred to Data Shift Reg-
ister. In a Seek Command, the data written into the
DR holds the address of the desired Track address.

Data Shift Register (DSR)

An 8-bit shift register which cannot be accessed
directly through the data bus. The DSR assembles
serial data from the RAW READ input during Read
operations and transfers the data to the DR. In
Write operations, the DSR receives data from the
DR and serially transfers it out through the WRITE
DATA output.

Track Register (TR)

An 8-bit read/write register, holds the track number
of the current disk head position for Restore, Seek,
Step, Step-in and Step-Out Commands (i.e. TYPE 1
Commands), and is updated during the Command
execution. The TR contents are compared with the
track number (recorded in the disk’s ID field) dur-

MB8876A /MB8877A

ing Read, Write, and Verify operations. The TR
should not be written to when the device is busy
(BUSY = 1).

» Sector Register (SCR)

An B-bit read/write register, holds the address of
the desired sector number. The sector number is
written into the SCR prior tc the Read and Write
Data Command execution. It should not be written
to during busy (BUSY = 1). Executing the Read Ad-
dress Command causes the SCR to be loaded with
the track number from the ID field.

OTHER FUNCTIONAL BLOCKS

» Cycle Redundancy Check (CRC) Logic
This logic is used for checking ar generating the
16-bit Cycle Redundancy Check that is in the ID
and Data fields used for error detection. The poly-
nominal is: G(X) = X16+ X12 + X5 + 1.

» Arithmetic/Logic Unit (ALU)
The ALU is a serial comparator, incrementer, and
decrementer used for register comparisons and
modifications with the disk record ID fields.

» Address Mark (AM) Detection Circuit
A circuit to detect specific bit pattern data in the
serial data from a disk {i.e. Index Mark, iD Address
Mark, Data Address Mark).

s Data Modulator
A circuit to modulate data to be written onto a disk
in the specific recording format: Single density
recording format: Frequency Modulation (FM)
Double density recording format: Modified Fre-
quency Modulation (MFM)

» Programmable Logic Array (PLA) for Commands
A micro-program to generate control signals (Com-
mands) which control the FDC operation: The size
of micro-program is approximately 232 x 19 bits.

FUJITSU

MICROELECTRONICS wud
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MB8876A./MB8877A
BIT STRUCTURES OF COMMANDS
MB8876A./MB8877A
BITS
TYPE COMMAND 7 6 5 4 3 2 1 0
| Restore 0 0 o 0 h \ ri 4]
| Seek 0 0 0 1 h v rq (0]
| Step 0 0 1 u h \ rq o
| Step In 0 1 0 u h v r{ o
| Step Out 0 1 1 u h v rq o
I Read Sector 1 0 0 m s E C 0 J
il Write Sector 1 0 1 m 3 E C ag
1 Read Address 1 1 0 Q 0 E o 0
1] Read Track 1 1 1 0 0 E ¢ 0
]| Write Track 1 1 1 1 0 E ¢ 0
v Force Interrupt 1 1 0 1 I3 12 I o
NOTE: Bits shownin TRUE form.
TABLE 1. STEPPING RATES
CLK 2 MHz 2 MHz 1 MHz 1 MHz 2 MHz 1 MHz
DDEN 0 1 0 1 X X
R1IR0C TEST =1 TEST =1 TEST=1 TEST =1 TEST=0 TEST =0
o0 3ms 3ms &6 ms 6 ms 1B4us 368us
o1 8 ms 6 ms 12 ms 12 ms 190us 380us
10 10 ms 10 ms 20 ms 20 ms 198,s 396us
11 15 ms 15 ms 30 ms 30 ms 208us 416ps

TYPE | COMMANDS

TYPE il & il COMMANDS

TYPE IV COMMAND

h = Head Load Flag (Bit 3)

1, Load head at beginning

0, Unload head at beginning
V = Verify flag (Bit 2)

1, Verify on destination track
0, No verify

> T

VvV =
V =
rirgp = Stepping motor rate (Bits 1-0)

Refer to Table 1 for rate summary
u = Update flag (Bit 4)

u 1, Update Track register
u 0, No update

o

m = Multiple Record flag (Bit 4)

m = 0, Single Record

m = 1, Multiple Records
ag ! = Data Address Mark (Bit 0)

ap = 0, FB (Data Mark)

ap = 1, F8 (Deleted Data Mark)
E = 15 ms Delay (2MH2z)

E = 1,15 ms delay

E = 0, no 15 ms delay

S = Side Select Flag
S 0, Compare for Side 0
S 1, Compare for Side 1
C = Side Compare Flag

C 0, diable side select compare
C 1, enable side select compare

| FUJITSU

li = Interrupt Condition flags (Bits 3-0)

10 = 1, Not-Ready to Ready Transition
11 = 1, Ready to No-Ready Transition
12 = 1, Index Puise

13 = 1, Iimmediate Interrupt

Iz —lp = 0, Terminate with no Interrupt

MICROELECTRONICS
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MB8876A /MB8877A
STATUS REGISTER SUMMARY

Command Status Bit
7 6 5 4 3 2 1 0
All Type 1 Not Ready | Write Protect | Head Loaded Seek Error CRC Error Track O Index | Busy
Read Sector Not Ready 0 Record Type | Rec not Found | CRC Error | Lost Data | DRQ | Busy
Write Sector Not Ready | Write Protect Write Fautt Rec not Found | CRC Error | Lost Data | DRQ | Busy
Read Address | Not Ready 0 0 Rec not Found | CRC Error | Lost Data { DRQ | Busy
Read Track Not Ready 0 0 o c Lost Data | DRQ { Busy
Write Track Not Ready | Write Protect Write Fault 0 ¥ Lost Data | DRQ | Busy

STATUS DESCRIPTION FOR TYPE I COMMANDS

Bit Name Meaning

S7 | Not Ready This bit when set indicates the drive is not ready. When reset it indicates that the drive is ready.
This bit is an inverted copy of the Ready input and logicaliy ‘ored’ with MR.

S6 | Protected When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT input.

S5 | Head Loaded | When set, it indicates the head is loaded and engaged. This bit is a logical “and” of HLD and HLT
signals.

S4 | Seek Error When set, the desired track was not verified. This bit is reset to 0 when updated.

S$3 | CRC Error CRC encountered in ID filed.

$2 | Track 00 When set, indicates Read/Write head is positioned to Track 0. This bit is an inverted copy of the
TROO input.

S1 | Index When set, indicates index mark detected from drive. This bit is an inverted copy of the 1P input.

S0 | Busy When set command is in progress. When reset no command is in progress.

STATUS DESCRIPTION FOR TYPE II AND III COMMANDS

Bit Name Meaning
S7 | Not Ready This bit when set indicates the drive is not ready. When reset, it indicates that the drive is ready.
This bit is an inverted copy of the Ready input and ‘ored’ with MR. The Type Il and |ll Commands
will not execute unless the drive is ready.
86 | Write Protect | On Read Record: Not Used. On Read Track: Not Used. On any Write: It indicates a Write Protect.
This bit is reset when updated.
S5 | Record Type/ | On Read Record: It indicates the record-type code from data field address mark. 1 = Deleted Data
Write Fault Mark. 0 = Data Mark. On any Write: It indicates a Write Fault. This bit is reset when updated.
S4 | Record Not When set, it indicates that the desired track, sector, or side were not found. This bit is reset when
Found (RNF) updated.
S3 | CRC Error If S4 is set, an error is found in one or more |D fields; otherwise it indicates error in data fieid.
This bit is reset when updated.
S2 | Lost Data When set, it indicates the computer did not respond to DRQ in one byte time. This bit is reset to
zero when updated.
S1 | Data Regquest | This bit is a copy of the DRQ output. When set, it indicates the DR is full on a Read Operation or
the DR is empty on a Write operation. This bit is reset to zero when updated.
SO | Busy When set, command is under execution. When reset, no command is under execution.

FUJITSU
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TRACK FORMAT
"
INDEX U
DETECTION
INDEX ADDRESS MARK
[ I 1
GAR 1 [« G?: z DATA FIELD g::: D DATA FIELD [« DATA FIELD
[
- PRENOER sy Frecomn| aae | recorn | aap orDlGAP 2] RECORD | GaP 3 [Reconn|aar 2| RECORD 10 ] Gap 2 |PATALELD | Gap oy,
ls2avres] 12 [ 33 # "2 *3 [}]
YTES| BYTES
11
BYTE
1 2 a 1 2129 10 1
DATA OR
L o S OF USER
ADDRESS aboness | zemoes | SSSTOR 1 B A o BYrE 1 BYTE 2
GAP 2
| T
] |
HEX FF (FM) HEX FF (FM)
HEX 4E (MFM} l SYNC (MEX FF) I HEX 4E (MFM) SYNC
1 |
re]
TS e el
QOF NEXT DATA FIELD
*WHERE HEX 00 OR FF IS OPTIONAL. ‘:‘;‘:5:::7"5%?
TRACK FORMAT FF 1S RECOMMENDED. PREVIOUS DATA FIELD
™ 1) 1)
. INDEX DETECTION
SECTOR 26/15/8
POST AMBLE"""** POST AMBLE
SECTOR 02
<l PRE AMBLE >l SECTOR 01 - 1
«———— 1D FIELD—————’»‘ .4—— DATA FIELD ———
¢ (¢ !
GAP|GAP |GAP gy GAPlgyng|  ami o |cre|®AP|sync| amz | pata |crc|®AP|sync GAP
) 3| 4]0 1 2 3 L] e )
& 1< L4
DATA
INDEX D or
ADDRESS ADDRESS DELETED
MARK MARK DATA
MARK
128 27 247 26
w
sinGLE S &l 40| 6 1 2% | & 1 al2fnie 1 256 | 2 | a2 | 170 | 18 (Sf%’;)
DENSITY 2 < 512 s8 | 311 | 8
(FM) < FB*
(FM) 2| FE | o0 FC* FF | oo FE* e leeslFF| o0 or (oaTAY| <<~ | FE | FF
e F8*
256 54| 598 | 26
w Sect
pouBlE [& 5| so | 2 | a1 |so| 12| a | 1| 4] 2|2z 2| 3] 512 | 2 | 8sa| 400 i 15 (/if;)
DENSITY @ Z 1024 116 [ 654 | 8
Mo | = Fe
{ Y 2l ae| oo |cor|rc|ae| oo |at-|Fe | == [=| ae| 00 | a1-]or |(DaTAy| <+ |a2E | 4E
[a] F8
NOTE: *: Shows to have missing clock.
**: Shows the ID tield
*++. Shows the cyclic Redundancy check polynamial G{X) = X° + X5 + x12 4 X
*=**: See the most right column for its byte numbers and data.
= MICROELECTRONICS
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MB8876A /MB8877A

SECTOR FORMAT
SECTOR
1D FIELD DATA FIELD
TRACK SIDE SECTOR } SECTOR DATA
svc |0 am |numBer] NuMBER | NUMBER | LENGTH|cRC 1| cRc2 | Gap2 | SYNC | am | DATA|CRC1| CRC2 | GAP3
6 1 1 1 1 1 1 1 1 6 1 1 1 27/42158
bytes | byte byte byte byte byte byte byte bytes bytes byte " byte byte bytes (FM}
or
12 4 1 1 1 1 1 1 22 12 4 1 1 54/84/116 (MFM)
byles | bytes byte byte byte byte byte byte bytes bytes byte - byte byte bytes
3 3 L A
(OQ}H ** for 128 Bytes/Sector data
(OHH for 256 Bytes/Sector data
(02)H 412 Bytes/Sector data
(03}H for 1024 Bytes/Sector data
] (O1)H to {1A)H for 26 Sector/Track format
(O1)H to {OFH for 15 Sector/Track format
l (O1)H to (08)H for 8 Sector/Track format
| (OO)H for Side 0 of single-side of double-side disk
1 (01)H tor Side 1 of double-side disk
—— { (00)H to (4AJH for Track O thru Track 74°°*
NOTE

*: Byte number of this column is defined in the SECTOR LENGTH column.
" *: “H" after parentheses show 1hat the parenthesized figures are hexa-decimal.

PR

: Track 75 and 76 are usually used for coarrection.

MB8876A /MB8877A TYPICAL SYSTEM CONSTRUCTION

___ 2MHzor
lFw.‘ 1Ml-llz +|5V
DDEN CLK  Vce STEP
cs MEB 8876A DIRC
"RE MB B877A
HLD
RE (FDC)
WE i ONE
SHOT
Ag- Aq INTERNAL
> REGISTER HLT
D_Al:o - m7_ COMMAND REG. TROO
< > STATUS REG. READY
DALy ~ DALy " TRACK REG. P
SECTOR REG. ARG
FLOPPY DISK
REG. Al
MPU +5\V DATA RAWREAD CH\;ESH— READ I?FD\E,JE
RCLK DATA '
10K
DRQ VFOE
i WD WRITE
#10!( EARLY PRECOM. |WRITE
IRQ . LaTe  |FENSATION[GATA
CIRCUIT
1
WF/VFOE
TG43
Vgg WPRT
* MB 8876A: Negative Logic } __L_
*+ MB 8877A: Positive Logic TEST =
=+= Open Collector Qutput

MICROELECTRONICS =l
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MBB8876A /MB8877A
IBM 3740 Format IBM System 34 Format
This single-density {FM) format utilizes 128 bytes/ This double-density {(MFM) format utilizes 256 bytes/
sector. The bytes to be generated by the system sector. The bytes to be generated by the system
MPU for use in the execution of the Write Track cam- MPU for use in the execution of the Write Track com:-
mand are shown below. mand are shown below,
Data | No. of Data | No. of
Byte | Bytes Comments Byte | Bytes Comments
{hex) (hex)
FF 407 [ Gap 5 4E 801 |Gap 5
:r Post Index) :T (Post Index)
00 6 00 12
FC 1 Index AM F& 3 Writes C2
FF 261+Gap 1 FC 1 Index AM
B 00 6 _ 4E 50
FE 1 ID AM 00 12 11Gap 1
XX 1 Track Number F5 3 Writes ID AM
{C0-4A) Sync Bytes
OX 1 Side Number FE 1 ID AM
{00 or 01) XX 1 Track Number
XX 1 Sector Number (00-4C)
{01-1A) oX 1 |side Number
00 1 Sector Length (00 or 01)
ONE | | {128 bytes) XX 1 |sector Number
SECTOR F7 1 Causes 2-Byte CRC (01-1A)
©) to be Written 01 1 | Sector Length
FF 11+Gap 2 (ID Gap) ONE | (256 Bytes)
00 6 SECTOR F7 1 Causes 2-Byte CRC
FB 1 Data AM @ to be Written
E5 | 128 | Data Field 4E | 2271 Gap 2(ID Gap)
F7 1 Causes 2-Byte CRC oo 12
to be Written F5 3 Writes ID AM
FF | 27 |PartofGap3 Sync Bytes
— {Data Gap) FB 1 Data AM
FF 247@ Gap 4 40 256 | Data Field
(Pre-index) F7 1 |Causes 2-Byte CRC
to be Written
Notes: 1. This pattern must be written 26 times per track. 4E 54 Part of Gap 3
2. Continue writing Hex FF until FDC completes | _ (Data Gap)
sequence and generates INTRQ interrupt. @
4E 598~ Gap 4
(Pre Index)
Notes: 1. This pattern must be written 26 times per track.
2. Continue writing Hex 4E until FDC completes
sequence and generates INTRQ interrupt.
FUJITSU
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MB8876A /MB8877A
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Unit
Voltage on any pin Vce, ViN VouTt Vgg ~03toVgg +7.0 \'
Operating Termnperature Ta O0tc 70 °C
I Storage Temperature Tstg -55to +150 °C
Note: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be restricted to the conditions as detailed
in the aperational sections of this data sheet. Expasure to absolute maximum rating conditions for extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS
Value
Parameter Symbol Min Typ Max Unit Operating Temperature
Supply Voltage \‘j’cc 4.75 5.(())0 5.25 Vv
SS - —_ o o
input High Voitage Vir 20 - Voo v 0°Cto +70°C
Input Low Voltage ViL® -0.3 — 08 \'
DC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
Value
Parameter Symbol Min Typ Max Unit
Output High Voltage {loq = ~200xA) VoH 24 — — v
Output Low Voltage (Ig = 1.8mA) VoL —_ - 0.4 v
Three-State (Off-State) Input Current (V| = 0.4V t0 2.4) Irsi — — 10 nA
Input Leakage Current (See Note 1) hN1 — - 25 pA
input Leakage Current (See Note 2) lin2 — — 100 uA
Output Leakage Current for Off-State (Vo = 2.4V) ILoH — — 10 #A
Power Consumption Pp — — 350 mw
Note1) Except for HLT, TEST, WF, WPRT, and DDEN. (Vy = 0t0 5.25V)
2) For HLT, TEST, WF, WPRT, and DDEN. {V|y = 010 5.25V)
FUJITSU
i MICROELECTRONICS mm
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MB8876A /MB8877A
AC CHARACTERISTICS

(Recommended Operating Conditions unless otherwise noted.)

MPU Read Timing (From FDC)

Value
Parameter Symbol Min Typ Max Unit
Address Setup Time SET 50 — — ns
Address Hold Time tHip 10 — — ns
AE Pulse Width tRE 280 — — ns
DRQ Reset Time torr — — 250 ns
IRQ Reset Time YRA — — 500 ns
Data Delay Time (G| = 25pF) ipacc — — 250 ns
Data Hold Time (C| = 25pF) tooH 50 — 150 ns
DRQ Service Time (RCLK Cycle = 2xs) tSEVR — — 13.5* MS
*: These values are doubled when CLK = 1TMHz.
READ TIMING
fe—e—= 1 Bus®* (IMFM) or = 32us* (FM)
DRQ 0.4V ,/ N 0.av '
IDRR
" ISEVR
IRQ / h \0.4\/
tlaﬁ————;
Cs 70 3.0V
Ag, A, X V) 85 o8V
SeET TRE 'HLD
=E 2.0V 2.0v
RE o.sv\ 08v
tbacc ——l F=—tDoH
— HIGH-Z 2.4V 4 2.4V HIGH-Z
DAL/DAL ~— Yewiv
| FUJITSU
e MICROELECTRONICS " |
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MB8876A /MBS8877A
MPU Write Timing (To FDC)
Value
Parameter Symbol Min Typ Max Unit
Address Setup Time tseT 50 — — ns
Address Hold Time tHLD 10 — — ns
WE Pulse Width twE 200 — — ns
DRQ Reset Time toRR — — 250 ns
INTRQ Reset Time tirR — —_ 500 ns
Data Setup Time tpbsg 250 — — ns
Data Held Time toH (¢] — — ns
DRQ Service Time (DDEN = “L") tsevw - — 11.5* s
*: These vatues are doubled when CLK = 1MHz.
WRITE TIMING
16us* (MFM} or 32us* {(FM}
DRG 0.4v,/ \0,4\.« 0.4V
--——‘DHR——-—-I
L fSEvw—
IRQ /S N\ a.av
YRR
cs OV 7OV
Ao, Ay X 0.8v 0.8V K
tSET twe tHLD
—_— 2.0V 2.0V
WE o,sv\ z0_8\1
Ips DH
_ HIGH-Z 20V 2.0V Y HIGH-Z
DAL/DAL 3 0BV 08V }
*: These values are doubled when CLK = 1MHz.
FUJITSU
B MICROELECTRONICS
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MB8876A /MBB877A
FDC Read Data Timing (From Disk)
Value
Parameter Symbol Min Typ Max Unit
RAWREAD Pulse Width tpwy 100 — 250* ns
Clock Setup Time tp 40 — — ns
Clock Hold Time for MFM tcp 40 -— — ns
Clock Hold Time for FM tcs 40 — — ns
S — , MFM —_ 2%, 3* or 4* — S
RAWREAD Cycle Time M tec — > or 4 — s
. . MFM 0.8 1 20 s
h Pulse Width t
RCLK High Pulse Wi M A 08 o 20 s
. MFM 0.8 1* 20 us
h t
RCLK Low Pulse Widt M B 08 o 20 s
. MFM —_ 2" — us
leT
RCLK Cycle Time M tc — T — s
*: These values are double when CLK = 1MHz.
READ DATA TIMING
tpc 1
tpw JN
— 2.0V 557 2.0V ¥ oov
RAW READ 0,8\\ 0.8v 0.8v J.BV
[ — tos—=
—-—-——QD———- |—-—tD
ico co
2.0V 2.0V f 20V
RCLK D.BV;‘Z 0.8V £o8v
th ‘s
tc
FUJITSU
e MICROELECTRONICS
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MB8876A /MB8877A
FDC Write Data Timing (To Disk)

Value
Parameter Symbol Conditions Unit
Min Typ Max
Write Data Pulse Width twp** CLK = 2 MHz :AR:M :3 g% ggg ns
Write Gate To Write Data twa** CLK = 2 MHz FM — 2 — us
MFM —— 1 —
Write Gate off from WD twe*" CLK =2 MHz FM — 2 — us
MFM 1 — 2
Early {Late) to Write Data tg CLK =2 MHz MFM 125 — — ns
Early (Late) from Write Data tH CLK = 2MHz MFM —-50* — — ns
WD Valid to GLK tn1 CLK = 1MHz MFM 200 — — 1 ns
CLK =2MHz MFM 30 — —
. CLK =1MHz MFM 50 — —
WD Valid after CLK tp2 CLK = 2MRz MFM 50 — - ns

*: This value, —50ns (min) indicated that Early (Late) signal changes 50ns (min) before WD falls down in worst case.
See DISK DATA OUTPUT TIMING.

**: All times are doubled when CLK = 1 MHz.

WRITE DATA TIMING

4L

WG

WG }—-—lwf I
2.4V i
wD
M / io.av
"
2.4v
CLK ]

(

151 tp2
WO 2.4v? Y.w
two
2.4v 2.4v
WD [ S
0.4v 0.4V
tg i
EARLY 2.4V 2.4V
(LATE) 0.4V 0.4V
FUJITSU
MICROELECTRONICS o
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MB8876A /MBS8877A
OTHER TIMINGS
Value
Parameter Symbol Min Typ Max Unit
CLK Low Pulse Width tco1 230 — 20000 ns
CLK High Pulse Width tco2 200 — 20000 ns
MFM 2* — — us
idth t
STEP Pulse Widt M sSTP O — — e
DIRC Setup Time toir 12* — — uS
MR Pulse Width** MR 50* — — uS
1P Pulse Width tp 10" — — uS
WF Pulse Width twr 10* — — #S
CLK Cycle Time tcyc — 0.5* — us
*: These Values are doubled when GLK = 1MHz.
**: During Master Reset, CLK of more than 10 cycles are required.
OTHER TIMINGS
up
e OASV\ /osv
wr
WF 0.8V /o,sv
R
MR 0‘8\/\ )/o.sv
cve
[{ela]] t tcp2—a
CLK 2.0v \ 2.0V 2.0v
—_— 0.8v 0.8v
STEPIN it STEP-OUT
2.4V " i
DIRC /7 \ o.av
il sTe IDIR
STEP 2.4V
0.4V 45 0.4V
FUJITSU
e MICROELECTRONICS
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PACKAGE DIMENSIONS Dimensions in inches {millimeters)

MB8876A /MB8877A

(Case No.: DIP-40C-A01)

40-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE

.060{1.52)MAX
gl=

0" to 8*
Al
Y P - F i
'
R.050(1.27) S
REF
\.; B05(15.38)
530(14.99)
B10115.48)
INDEX C——— !
AREA l
1.980(50.29) .00810.20)
. X 01210
2.020{67.31 01210.30)

(Case No.: DIP-40P-M01)

l i A177{4.60IMAX
- {.120(3.05)
16D(3.81)
‘ 1
.090(2.29) o091 || 015038 | o4pi1.02)
110(2.79) 056(1.40} 023(0.58) | .080(1.53)
= o 1 9o0ia8 26lREF

©1986 FUJITSU LIMITED D40006S-1C

40-LEAD PLASTIC DUAL IN-LINE PACKAGE

15° MAX
v
n 00 o 0 e B e T A e D e W B e B B s i U s B W o B i T .
\\\\ _[EJECTOR MARK) ‘ i

: 533(13.55)

| .553(14.05¢ |

1 590(14.99)

INDEX | 610115.49)
0 5 £
2.045(51.05) B .008(0.20)
2.071(52.50) ~012(0.30)
090(2.29IMAX
] — -
185(4.96)MAX
4‘ 118(3.001MIN
05011.27) |_.015(0.38) 020(0.51IMIN
|- 100z541Tve. oTon T LM_W?—(‘]_S‘,
| © 1985 FUJITSU LIMITED D40005S-1C
L MICROELECTRONICS g
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