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P
FUJITSU

ASSP FLOPPY DISK VFO
MB4108A

VARIABLE FREQUENCY OSCILLATOR

FOR FLOPPY DISK DRIVES

The Fujitsu MB4108A is variable frequency oscillator (VFO) IC for use in
floppy-disk interfaces. It provides a complete data separation function, with a
minimum of external parts and no adjustments, and can be used with a variety of
disk controllers. It locks onto the read signal from the disk drive, which normally has
jitter due to rotation speed variations and peak shifting and produces a stable read
si%nal for the controller. It also produce a window signal which can be used to
differentiate the clock and data pulse in the read signal. The MB4108A includes
functions for sync field detection, automatic loop filter gain switching and address
and index mark detection.

¢ The analog VFO (PLL) circuitry * Because the sync pattern

DIP-24P-M02

allows a wide read margin for the detector (data: 00H, clock: FFH)
data separator. and the IBM format mark detector
¢ Can be connected to both 8-inch control PLL gain, the index, ID
and 5-inch fioppy disk drives and data fields can be locked
using the same external onto without special control FPT-24P-M02
components. signals.
¢ Handles both double-density o A master clock is generated for
(MFM) and single-density (FM) the floppy disk controller, to PIN ASSIGNMENT
disks. prevent spikes when switching OP VIE
¢ Can be used with various floppy between 8 and 5 inch floppy (T W)
disk controllers such as the disks. LW
MB8876A, MB8877A, FD1791 * External circuitry requires very MIN {J 1 241 DVcc
and uPD765. f%vy c<t>mpotnents and no FM[] 2 23 [ MF
¢ The discrimination function for adjustment.
gap and sync fields prevents Internal clock: 7 resistors, RR [ 3 221 L0
incorrect locking on the gap field. Scapacitors, 1crystal or DWw[l4 21 ] HO
* The quick sync function (high ceramic  resonator
gain) in the sync field is External clock: 5 resistors, 3 DAL]S 201 Al
automatically switched to the o Capéll;:llg)l: age (Suffix: -P) DRQ [ 6 19 A0
stable tracking function (low ¢ Plastic ackage (Suffix; -
gain). Plastic SOP (Suffix: ~PF) wekg 7 1811 vco
ABSOLUTE MAXIMUM RATINGS (see NOTE) (Ta=25°C) ckQgs 171 AVec
CSELO 9 16 [ C1
Parameter Symbol| Condition Rating Unit x2d 10 15 c2
Power Supply Voltage| Vcc 7 v xi d 11 1419 AGND
Input Voltage Vin 7 v
DGND [ 12 13 RD
Power Dissipation Pp Ta<75°C 550 mw C
Storage Temperature | Tstg -5510 +125 °C
MF Input Voltage Vmr Vco+0.3 v

NOTE: Permanentdevice damage may occur if the above Absolute Maximum
Ratings are exceeded. Functional operation should be restricted to the
conditions as detailed in the operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

Quick Pro™ is a trademark of FUJITSU LIMITED
Copyright© 1895 by FUJITSU LIMITED
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This device contains circuitry 1o protect the inputs against
damage due to high static voltages or electric fields.
However, it is advised that normal precautions be taken 10
avoid application of any voltage highsr than maximum rated
voltages to this high impedance circuit.




MB4108A

BLOCK DIAGRAM
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MB4108A

PIN DESCRIPTION

Pin No. Symbol Function

Selects type of floppy disk

1 MIN 5-inch floppy disk (MIN): High
8-inch floppy disk (STD): Low
Selects the disk density

2 FM Single density (FM system): High
Double density (MFM system): Low

RR Read data signal for FDC includes clock and data pulse.

4 DW Data window signal for separating the R signal into data and clock pulses.

5 DA Input for indicating a data field when there is no DRQ signal. When DA = H, the PLL keeps a
low gain. Either DA or DRQ is used, but not both and the unused in is kept low.

6 DRQ Input for Data Request. After mark is detected, PLL is kept as low gain when DRQ = H (positive

edge trigger). 3 bytes data is input, PLL becomes high gain (Free run) when DRQ = L.

The WPD 765 system FDC write clock pulse is output from this pin
8-inch/MFM : T=1us

7 WCK 8-inchMF : T=2us

5-inch/MFM : T=2lis

5-inch/MF  : T=4js

The FDC clock pulse is output from this pin
MB8877A system/ 8-inch : 2MHz

8 CK MB8877A system/ 5-inch : 1MHz

UPD 765 system/ 8-inch : 8MHz

UPD 765 system/ 5-inch : 4MHz

Select the FDC type (On chip pull-up resistor)

9 CSEL MB8877A, FD1791 system : High
UPD 765 system : Low

10 X2 Inverting output of the crystal oscillator

The pin is open when 8MHz external clock is used.
11 X1 Inverting input of the crystal oscillator

input pin when 8MHz external clock is used.
12 DGND Ground of digital circuit
13 RD Source read data input from FDD
14 AGND Ground for analog circuit such as VCO, filter amplifier
12 g; An external capacitor is connected to set VCO oscillation frequency
17 AVcc Power supply for analog circuit such as VCO and filter amplifier.
18 VGO VCO control current input
19 AO Low pass filter (LPF) output in the VFO circuit
20 Al Low pass filter (LPF) input in the VFO circuit

Cutput pin to be externally connected to the LPF amplifier. This pin is selected at frequency
21 HO lock after a sync field is detected. High signal decreases VCO frequency and Low signal in-

creases it (high gain).
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MB4108A

PIN DESCRIPTION (Continued)

Pin No. Symbol Function
Output pin to be externally connected to the LPF ampilifier. This pin is selected after frequency
22 LO lock for phase synchronization. High signal delays the VCO phase and low signal advances it
(low gain).
03 MF When free run mode and high gain mode, MF becomes high.
After mark is detected, it becomes low and keeps low level during low gain.
24 DVce Power supply for digital circuit

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Vee 475 5.00 5.25 v
Operating Temperature Ta -20 +25 +75 °C
{(Vce=5V,Ta=25°C)
Value
Parameter Symbol Condition Unit | Pinname | Note
Min | Typ | Max

Power Supply Current lcc Vee=5.25V - 70 100 mA | Veo *
Input High Voltage Vi | Voo=4.75105.25V 20 | -] - v | MIN, FM,

Ta=-20 to 75°C DA, DRQ,
input Low Voltage ViL - - 038 \' CX, X1,RD
input High Current iH Vee=5.25V, V|=2.7V - - 20 HA EM. DA
Input Current I V=525V, Vi=7.0V - =~ | 01 | ma |DRQ, X1,

RD
Input Low Current e Vco=5.25V, V=0.4V -400 | -20 - UA
Open-circuit Input
Vv 4.85 5.0 - \Y

Voltage P MIN, CS
Input Low Current Ip V=0V -1.1 | -0.6 - mA

Voc=4.75V,
Output High Voltage*' | vy loH=-1.2mA 27 | 33 - v *2

Ta=-20 to 75°C

Veo=4.75V | io=12mA - | o28| 04 v | RR, DW *3
Output Low Voltage*! | Vo4 Ta=-20 to

75°C lop=24mA - 0.35 0.5 \'

Short-Circuit Output Vee=5.25V .
Current*! lost Ta=-20 to 75°C -30 - | -160 | mA 2

Note: *1 AVgg and DVgg are connected together.
*2 The output stage is set high.
*3 The output stage is set low.
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MB4108A

DC CHARACTERISTICS (Continued)

(Voo=5V,Ta=25°C)

Value
Parameter Symbol Condition Unit Pin name | Note
Min | Typ | Max

Vee=4.75V,
Output High Voltage™ |  Vonz lon=-0.4mA 27 | 33 - v 2

Ta=-20 to 75°C

Vee=4.75V | g =4mA - | o028 | 04 v
Output Low Voltage™ VoL2 Ta=-20 o WCK, CK 3

75°C loL=8mA - Jo3s]| 05 v

Short-Circuit Output | Veo=5.25V .
Current? os2 Ta=-20to 75°C -20 - | -10] mA 2

Voc=4.75V,
Output High Voltage® |  VoHa lon=-0.4mA 27 | 33 - Vv *2

Ta=-20 1o 75°C

X2
. Veo=4.75V, lgL=1mA

Output Low Voltage™ Vois Tac:—20 to 7596 - 0.28] 04 \ *3
Output Leakage Vee=5.25V, .
Current loHa Vp=5.25V - - 20 HA MF 2
Output Low Veoe=5.25V, lo=1mA .
Voltage VoL4 Ta=-20 to 75°C - 0351 05 v MF 3
Output High Voltage VHH lon=-1mA 33 | 37 - \ HO 2
Output Low Voltage VLH loL=1mA - 2.0 2.4 \' *3
Output High Voltage VHL lon==-0.2mA 3.8 4.2 - \ L0 *2
Output Low Voltage Vi loL=0.2mA - 1.5 19 Vv *3
V¢ Free Running
Frequency frr 1.6 20 2.4 MHz

Notes: *2 The output stage is set high.
*3 The output stage is set low.
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MB4108A

AC CHARACTERISTICS

(Voc=5Y, fx1=8MH2)

Value
Pin Name Parameter Symbol Condition Unit
Min Typ Max
Rising Time t - 3 -
C=25pF ns
Falling Time 1 - 2 -
CSEL=H MIN=L . 2 -
f MB8876A MIN=H - 1 -
CK Frequency CK MHz
CSEL=L MIN=L - 8 -
Duty R DR CSEL-H CL=25pF - ] %0 -
uty Ratio CK L=25p %
Y CSEL-L - s | -
Rising Time t - 3 -
Cy=25pF ns
Falling Time L - 2 -
MFM=H - 1 -
MIN=L
c T MFM=L - 2 -
cle Time Hs
Y oY MFM=H - 2 -
WCK MiN=H
MFM=L - 4 .
MFM=H - 2580 -
MIN=L
T MFM=L - 250 -
High level Width ns
g WH MFM=H - 500 -
MIN=H
MFM=L - 500 -
Rising Time t - 3 -
C=25pF ns
Falling Time t - 2 ~
MFM=H - 1 -
DW MIN=L
Window Pulse Width MFM=L - 2 - "
(High level width) Tw MEM=H ~ > ~
MIN=H
MFM=L - 4 -
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MB4108A

AC CHARACTERISTICS

(Voe=5V, fx1=8MH2)

Value
Pin Name Parameter Symbol Condition Unit
Min Typ | Max
Rising Time Y - 3 -
C|_-25pF ns
Falling Time 1 - 2 -
MFM=H - 0.25 -
MIN=L
MFM=L - 0.5 -
RR Low-level Width TwL us
MFM=H - 0.5 -
MIN=H
MFM=L - 1 -
Time Deviation from
DW Center To - 10 -
ns
RD High-level Width TwH 50 - -
DRQ High-level Width TwH 50 - -
External Clock _
X1 Duty Ratio DXET f,1=8MHz/9.6MHz 40 50 60 %
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MB4108A

TYPICAL CONNECTION CIRCUIT

Fig. 1 - STANDARD EXTERNAL CIRCUITS

MINSTD ———o 1 | MIN DVec |24 +5V
FMMFM ———{ 2 | FM MF | 23
aw Read —e— 3 | RR LO 22| R1
R2 8.2kQ
33kQ
Data Window 4 | DW HO | 21 C1
R3 00022uF
1kQ)
Data Arel e——pee| 5 | DA Al | 20
C20.01uF

Data Request ———| 6 | DRQ AO |19 —?
2.2kQ)
1/0.5 MHz (765) 7 1 wek veo (18

0.5/0.25 MHz WCK —

2/1 MHz (8877A)

/4 MHz (765) —+ 8| cK A Ve |17 ———m>0 +5V
8877A/765 —»—| 9 | CSEL C1 {186
Cc3
Cs5 330pF 8MH=z 100pF

10| X2 C2 |15]

%QKQD
ﬁ——|' I vy VY A. GND 14-——E

C4 220pF

Q—MN—‘ (12| D. GND RD |13 |—<—— Read Data (FDD)

R6 6.8kQ

Notes: 1. Cj (£5%), Rs (£1%), otherwise C (£10%), R (+5%)
2 Since the 8MHz internal and 8MHz external clocks require precision of £1%, a ceramic resonator can be usedwhen
WCK and CK do not required a high precision.
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MB4108A

TYPICAL APPLICATION CIRCUIT

Interface with FDD, FDC

Fig. 2 - Applying Data Request
MB8876A/77A MB4108A FDD UPD765 MB4108A FDD
CLK CK CLK CK
WCK jt— WCK
DDEN FM  RD READ DATA MFM |—{>—{ FM  RD je———— READ DATA
MIN MIN
CSEL CSEL
RAWREAD |¢—— RR RDD qag RR
RCLK DW RDW bW
DRQ DRQ DRQ |—— DRQ
A 122 A L2
Fig. 3 - Applying VFO Enable/VCO Sync, Data Request
MB8876A/77A MB4108A FDD
CLK CK
DDEN FM RD [ READ DATA
MIN
CSEL
RAWREAD |(¢— RR
RCLK DW
Yeo DRQ
10k -y
WFNFOE pP
DRQ CK Q »{ DA
LS74A
KPD765 MB4108A FDD
CLK CK
WCK WCK RD READ DATA
MFM o FM
MIN
RCLK n[r- CSEL
RDD je————o}——— AR
RDW DW
DRQ
VCO D Q » DA
DRQ CK  |LS74A
JcLR
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MB4108A

TIMING DIAGRAM

Read Data

Raw Read

(INPUT) ——

1) 8INCH, MFM, HIGH GAIN (SYNC FIELD)

C C C

| [1 [

<—2H3—'|

(OUTPUT)

Data Window

C

(OUTPUT)

Read Data

| [c

. pleetn

b

500nS 250nS

1) 8 INCH, MFM, LOW GAIN
C

A

C

q

(INPUT)
Fiaw Fieaa

le— 205 —sfe— 3

D
[l
»le

aps

(OUTPUT)

Lc

e

Data Window
(OUTPUT)

) 8INCH, FM, LOW GAIN

Lo

c c D C D C D C
e 1 L1 L L

— 4US ey 2us )
el ¥ a f ~
(QuTPUD) ik e Uo Ue Uo Ue e Uo Uo
Data Window |
(OUTPUT)

14S  500ns

Notes : 1. The above times are doubled for 5-inch floppy disks.

2. C=clock pulse, D=data pulse.

10
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MB4108A

PACKAGE DIMENSIONS

24-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-24P-M02) 15°MAX

[ e I Tl e O e O e s s Y b B ok W =51 a

s
INDEX-1 ] l
533010  600(15.24)
(13.55%0.25) TYP

O INDEX-2 l
S I I T N R =
. 2
11897079 (30.20*029) - 010£.002
(0.25%0.05)
039020
.050(1.27)MAX o le
e——————— (0.9870-50)
Y j .195(4.96)MAX
i A
i .118(3.00)MIN
100@2.54), R +.020 020(0.51)MIN
TP ~ 059 5 .018+.003 e
(150 tg,so) (0.45+0.08)
Dimensions in
©1991 FUJITSU LIMITED D240155-2C inches (millimeters)
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MB4108A

PACKAGE DIMENSIONS (Continued)

24-LEAD PLASTIC FLAT PACKAGE

(CASE No. : FPT-24P-M02)
.110(2.80) MAX
a 010 4025, ., MOUNTING HEIGH
'600:008 (152475 20) ( .002(0.05) MINT)
H H H H H H H H H H H H-—_f (STAND OFF HEIGHT)
a0zt 016 [ || S
(10.20%0.40
)
INDEX 200t 012 362+.012
(7.60£0.30) (9.200.30)
‘ ~J-
HERHHE O 608 N oo
.050(1.27 018£.004 ) L_ +.062 .+o.05
™ (0.45io.10)|¢| 005(0.13)@ | ke 008 008(0.15*0-0%)
- FET—

.oc‘s(o.zo) [

et A I
_l 024(0.60) |
007(0.18) |

I

!

[, R
ininImInIimininInINiN]

e o T

MAX
< 550(13.97) REF ——
( ) i —{e—027(0.66) Dimensions in
©1991 FUJITSU LIMITED F24008S-4C L———_MAX__ 1 inches (milimeters)

12
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