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FLOPPY DISK VFO

The Fujitsu MB4107A is a 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
normaily has jitter due to rotation speed variations and peak shifting, and
produces a stable read signal for the controller. It also produces a window
signal, which can be used to differentiate the clock and data pulses in the read
signal.

FLOPPY DISK

VFO MB4107A

February 1989
Edition 2.0

PLASTIC PACKAGE
The MB4107A includes functions for sync field detection, automatic loop DIP-24P-MO02

filter gain switching, and address and index mark detection.

The analog VFO (PLL) circuitry

tracking function (low gain).

allows a wide read margin for the ® Because the sync pattern detectar

data separator. (data: 00y, clock: FF} and the

Can be connected to 8-inch ,5-inch 1BM format mark detector control

and 3.5-inch floppy disk drives PLL gain, the index, 1D, and data

using the same external compo- fields can be locked onto without

nents. special control signals. PLAf:I!rcz:‘:fwﬁgGE
Handless.* both  double-density ® A master clock is generated for b

(MFM] and single-density (FM) the floppy disk controller, to pre-

disks. vent spikes when switching be-

Can be used with various floppy tween each kind of floppy disks.

disk controllers such as the ® External circuitry requires very

MB8876A, MB8877A, FD1791, few components, and no adjust- PIN ASSIGNMENT
and uPD 765. ments.

The discrimination function for ® |[nternal clock: 7 resistors, b capa-

gap and syr?c fields prevents. in- citor, 41 crystal or ming] 1 / 28 ovec
correct locking on the gap field. ceramic resonator
The quick sync function (high External clock: 5 resistors, 3 capa- TE 2 23] TEST
gain} in the sync field is auto- citors RR[]3 2210
matically switched to the stable ow[]a 21[J Ho
oa[]s 20{7J At
ABSOLUTE MAXIMUM RATINGS (T, =25°C)
A Re[]e TOP VIEW 191 ] 40
. X - wek [ 7 18[] vco
Item Symbol Condition Rating Unit
ck[]s 170 Avee
Supply Voltage Vee 7 Y csEL[Q9 18] ] ¢
x2[ 10 15[ Jc2
Logic [nput Voltage Vin 7 \% x1J 14 ] AGND
S DGND[]12 13RO
Power Dissipation Py TL75°C 550 mwW
Storage Temperature Tsta -55 to +125 °c

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit.

NOTE: Permanent device damage may occur if 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.
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A MB4107A
LO HO Al A0 VGO
T 3
RD O PHASE | UP_ VOLTAGE CONTROL | o ¢1
CHARGE PUMP LED OSCILLATOR
|comparaTor| _| (veo) L oc2
DOWN £\
DA G-
GAIN SWITCH @ LOOP SWITCH DIVIDER
RGO
c —0DW
DATA DATA PATTERN
SEPARATOR| | D CHECKER
TIMING
ADJUSTER ORR
GAP, SYNC
BYTE DETECTOR
X1 O—Do—l
8MHz CLOCK —ocK
X2o- DIVIDEN o WeK

DVee  DGND AGND
AVce

Vee
25K
25K | 25K

FM MIN CSEL TEST
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PIN DESCRIPTION

Pin No. Pin Name Descriptions
1 MIN Selects type of floppy disk as follows: — 8-inch floppy disk (STD) Low
— 5-inch, 3.5-inch floppy disk
2D, 2DD (MIN) High
2HD, 2ED (3.5-inch 2MB) {STD) Low
2 FM Selects the disk density as follows:
— Single density (FM system) High
— Double density (MFM system) Low
3 RR Read data signal for the FDC, including both clock and data pulses.
4 DW Data window signal for separating the RR signal into data and clock pulses.
5 DA Input for indicating a data field. When DA goes high, the PLL is kept as a low gain.
Either RG or DA is used, but not both, and the unused pin is kept low.
6 RG Read Gate (MB 8877 A system) or VCO Sync (uPD7865 system) input. When a high signal
is applied to this pin, PLL is kept at a low gain.
7 WCK The uPD 766 system FDC write clock pulse is output from this pin as follow:
— STD 8-inch/MFM T=1us
— STD 8-inch/FM T=2us
— MIN 5-inch/MFM T=2us
— MIN 5-inch/FM T=4us
8 CK The FDC clock pulse is output from this pin as follows:
—~ MB 8877A system/STD 8-inch 2 MHz
— MB 8877 A system/MIN 5-inch 1 MHz
— wuPD 765 system/STD &inch 8 MHz
— uPD 765 system/MIN 5-inch 4 MHz
9 CSEL Selects the FDC type shown below {an internal pull-up resistor is provided):
— MB 8877A, FD 1791 system High
— uPD 7665 system Low
10 X2 {1} Inverter output far the quartz oscillator
{2) This pin is open when a 8-MHz external clock is used.
11 X1 {1} Inverter input for the quartz oscillator
{2) Input pin when an 8-MHz external clock is used.
12 DGND Ground for digital circuits
13 RD Input for the source read data from the FDD
14 AGND Ground for analog circuits such as VCO and filter amplifier
15 C1 ) . I . .
16 c2 An external capacitor for setting VCO oscillating frequency is connected to these pins.
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PIN DESCRIPTION (continued)

Pin No. Pin Name Descriptions

17 AVec Power supply for analog circuits such as the VCO and filter amplifier.

18 VCO VCO control current input.

19 AO Qutput pin for the low pass filter (LPF) amplifier in the VFO (PLL) circuit.

20 Al Input pin for the LPF amplifier in the VFO {PLL) circuit

21 HO Output pin to be externally connected to the LPF amplifier. This pin is selected at
frequency lock after a sync field is detected. A high signal decreases the VCO frequency
and a low signal increases it. {High gain)

22 LC Output pin to be externally cannected to the LPF amplifier. This pin is selected after
frequency lack, for phase synchronization. A high signal delays the VCO phase, and a
low signal advances it. {Low gain)

23 TEST Used for the LSI function test. It is normally open or pulled up.

24 DVec Power supply pin for digital circuits.

RECOMMENDED OPERATING CONDITIONS

Item Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'A
Operating temperature rpnge Tor ~20 25 75 °c
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ELECTRICAL CHARACTERISTICS

1 — DC CHARACTERISTICS

Value Applicable
Item Symbol Condition Unit PP in Note
Min Typ Max P
Supply current lce Vee =525V - 70 100 mA Vee *4
High level input Vin 20 _ _ v MIN, FM «3
voltage Vge = 4.75 10 5.25V DA, RG
Low level input v _ _ 08 v CSs, X1 3
voltage it . RD
High leve! input - = _ _ _
current '™ Vee =525V, V=27V 20 HA
- FM, DA
Current at maximum | |, Vee =525V, V, =70V - ~- o1 mA | RG.X1 -
input voltage RD
Low level input - _ _ _ _
current I Vee =5.25V,V, =04V -400 20 MA
Open-circuit input v 485 5.0 _ v _
voltage P ’ : MIN. CS
Low level input liie V, =0V 1.1 _06 _ mA _
current
High level output - - _ *1
voltage 1 VoW1 | Vgc =475V, lon=-12mA| 2.7 33 v .3
loo=12mA | — 028 |04 v .
Low level output Vour | Vec =475V RR. DW 2
9 lou=2amA | - |035 |05 v
Short-circuit output . - _ _ _ *1
current 1 los1 Ve =526V 30 160 mA 3
High level output - ~ _ 1
voltage 2 Vomz | Vec=475V,lon=-04mA | 2.7 33 v .3
loL =4 mA - 0.28 04 \ .
Low level output Vorz |Vec =475V wek.ck |12
9 loL =8 mA ~ 1035 |os5 v
Short-circuit out- _ "1
put current 2 los2 Vec =526V -20 - -110 | mA .3
High level output _ *1
voaage 3 Vous |Vec=475V, loy=-04mA | 277 |33 - v v 3
Low level output _ _ *2
voltage 3 Vors Vee =4.75V,lg. = 1 mA - 028 |04 \ .3
High output voltage VHH lon = -1 mA 3.3 3.7 - A\ =1
HO
Low output voltage ViH loL= 1 mA = 20 24 v *2
High output voltage Ve lonw = -0.2 mA 3.8 4.2 - A" *1
LO
Low output voltage Vio loL =0.2 mA — 15 19 v *2
VCO free run frn 16 |20 |24 | MHz _
frequency
NOTE: *1 The output stage is set high. *2 The output stage is set low. *3 T, =-20°Cto 75°C

*4 Vee is connected with A, Ve & D, Vee.
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2 — AC CHARACTERISTICS {Vce =5V, fx¢ = 8MHz)
Value :
Item Symbol Condition Unit | Aplicable
Min Typ Max
Rising Time Tr 3
C,_ = 25pF ns
Falling Time Tt 2
CSEL = "H" MIN =" 2
MB8876A MIN = “H"* 1
Frequency fck MHz CK
CSEL = "L" MIN = 8
uPD785 MIN = “H"*
CSEL = “H” 50
Duty Ratio DRek C, = 25pF %
CSEL="L" 50
Rising Time Tr 3
C_ = 25pF ns
Falling Time T¢ 2
MFM = “H” 1
MIN = “L”
Cvele Ti T MFM = “L" 2
ycle Time cy s
MFM = “H" 2
MIN = “H" WCK
MFM = " 4
MFM = “H" 125
MIN = “L"
MFM = *L" 125
“H" Level Width Twh
MFM = “H" 250
MIN = "“H*" ns
MFM = ~L" 250
Rising Time T, 3
C_ = 25pF
Falling Time Ts 2
MFM = “H" 1
MIN = L — DwW
Window Width T MFM = “L 2
P : w us
{“H"” Level Width) MEM = "H" 2
MIN = ""H"
MFM = "L 4
Rising Time Tr 3
C_ = 25pF ns
Falling Time T 2
MFM = “H" 0.2
MIN = L —
L Level Width T MFM = L 0.5 RR
“L" Level Widt us
" MEM = “H” 05
MIN = “H"
MEM = L" 1
Slip Off from DW Center To 10
ns
"H" Level Width Twh 50 RD
g::?;“a' Clock Duty Dext | fxi = BMHz/9.6MHz a0 | 50 60 % X1
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STANDARD EXTERNAL CIRCUITS (MB4107A)

\_/
MIN/STD-——E MIN DVce Z}——o +5V
FM/MFM ——E FM TEST
Raw Read ~=— 3 {RR La
Data Window <—E Dw HQ
Data Area ——-—E DA Al
Read Gate—a—E RG AQ
1/0.5 MHz {1PD 765)
0.5/0.25 MHz = | 7] weK veo|18
2/1 MHz (MB 8877A) AV
8/4 MHz (uPD 765) Es cK cc :]17 o+ V
Open for MB 8877A
GND for 1PD 765 | 9 JCsEL c1 ‘BI ]
330 pF R7 c3
P 100 pF
cs 4+— 10| x2 cz2[1s
8 MHz 2220K E o]
p
c43——||—iﬁz X1 AGND E}——E
gex  4—azjoeno AD E-— Read Data (FDD)

NOTE: 1. C3 {35%), Rs (+1%), otherwise C (*10%), R (+5%)
2. Since the B-MHz internal and 8-MHz external clocks require precision of £1%, a ceramic resonator can be used
when WCK and CK do not require a high precision.
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TIMING CHARTS

I 8 INCH, MFM, HIGH GAIN {SYNC FIELD)

c C c c [ C
Read Data i n L m ﬂ n
{(INPUT} o2 45— N
FSST?’EJ% c j_lc —Uc 7_] c Uc Uc
o L1 L

500 nS 250 nS

Il 8INCH, MFM, LOW GAIN
C C D D

Read Data __-n

(INPUT) } 2 48 345 4uS ~

FOaSTF;ij’% ﬂc mc mo UD
oo ] LT LT L L LT ]

M 8 INCH, FM, LOW GAIN.

c c
{INPUT) 4 uS \
Raw Read

(OUTPUT) [ Ll U UD UC mc UD
_L N S I S I N B

Data Window
{OUTPUT}

|
}i

1u8

o

00 ns

NOTES: 1. The above times are doubled for 5-inch floppy disks.
2. C = clock pulse, D = data pulse
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STANDARD CONNECTION
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1. MB8876/77A
1-1} Read Gate
MB8876A/77A MB4107A FDD
CLK CcK
DDEN FM FD READ DATA
MIN
CSEL
RAW READ AR
RCLK ow
RG RG
& 22
MBB8876A/77A MB4107A FDD
CLK CK
DDEN M FD| FEAD DATA
MIN
CSEL
RAW READ RR
RCLK DW
Vee
RG
S N
WF/VFOE——— (o
10K _
DRQ CK Q) DA
LS74A
1-2) Data Request
MB8876A/77A MB4107A FDD
CLK CK
DDEN M RD READ DATA
MIN
CSEL
RAW READ
RCLK
DRQ
*8inch: Tg =100us + 20%
*5inch: Te =200us + 20%
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STANDARD CONNECTIONS (continued)

2. uPD765
uPD765 MB4107A FDD
CLK CK
WCK WCK FD READ DATA
MFM —*Do———— FM
;.— CSEL
RODf=——o<}———| &R
RDW ow
RG
Vee L]
Te ]—I
DROQ Q DA
LS123
8inch/5 ar 3.5 inch (2HD) - Te = 100ps + 20%
Vee Sor35inch (2D,200) . T, - 200us + 20%
uPD765 MB4107A FDD
CLK CcK
WCK WCK AD READ DATA

MFM [>o— M

”I;—CSEL
ROD[w——o<}———RA

RDW bDw
-k
SYNC D Q DA
DRQ CK CLK
LS74A
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CK, WCK TIMING (EXTERNAL CLOCK INPUT)
Mode In/Output
CSEL = “H”
MB8876A CK
MBS877A
o | % w A
L_,,,\ [
CSEL = "H"
MBBS76A K
MBB877A .
| R
1
[ S
Mode In/Output| Timing Magnification
Cpores | WeK
cK AR RO
= . ‘wamwwmwww.w.www
MFM .
CSEL = “L"
{uPD765) wek
cK Nh AL WWWWV
STD
N " m w mwm MNM
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CK, WCK TIMING (EXTERNAL CLOCK INPUT) (continued)

Mode In/Output] Timing Magnification
CSEL ="L"
(uPD765) WCK
Pgnpn-mﬂnnm el L L L
cK I i
MIN |
W"Wﬁ“w’"”""ﬂ
MEM X1 B IR
CSEL = “L"
(uPD765) WCK
L T
cK e
MIN I g
X1 P T AT T T I
FM 1
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uPD765: MFM, MIN Mode (Ve = 5V)

X1
= 50ns
WCK = 50ns
€K
100ns/DIV
X1
X1 WCK =50nS
=50nS
CK
WCK 100ns/DtV
CK
100ns/DIV
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TYPICAL PERFORMANCE CHARACTERISTICS

Fig. 1 — fy10 vs. VAD Fig. 2 — FREE RUN FREQUENCY
vs. C3

4 T
26 Rs = 2.2k
24—V =5.0V.

| i /4
/4

T, = -20°C

. / o
20 /AN

\

FREE TUN frg (MH2)

w
I —
3, /4
[}
S 19 o 50 100 150 200 250
> /// C3 CAPACITOR (pF)
18
1.7
1.6
1.5 Fig. 4 — FREE RUN FREQUENCY
p vs. Rg
T, 4 T
o 25 3.0 3.5 Cgz = 1000pF
Vao (V) S \
2 3
j R
o N
Fig. 3 — FREE RUN FREQUENCY w g \
vs. Ty w2 \
3 I e
RAg = 2.2k [= \
¥ C3 = 100pF w 1
= 4
- w
o
W Vee =
N — 4] 1 2 4 5
> 2 4.5V
o 5.0V Rg RESISTANCE {(kf2}
Z 5.5V
2
o
w
14
w
2
@
W
w
i
w
0
0 25 50 75 100

AMBIENT TEMPERATURE T, (°C)
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Fig.5 — TIME MARGIN vs. T, Fig. 6 — TIME MARGIN
vs. FREE RUN FREQUENCY
1.2 MODE : STD, MFM 1.2 MODE : STD, MFM|
DATA : ‘A2’ | {C3 adjustment)
1.1 11 DATA : ‘A2 b
IR g 10
Z Vee = z
2 oo v @ 09 —
: = oo : T
- s
w 0B _asv_| 2 o8 e
= s
F F
07 0.7
T ES
0 25 50 75 100 10 15 20 25 3.0
AMBIENT TEMPERATURE T, (°C} FREE RUN FREQUENCY fgg [MH2)
Fig. 7 — GAIN vs. fmop
+5
G ”ﬂ-l\
STD, MFM Mode
P Modulation Rate 1%
2]
Bz -5 DATA “F"
Z
S -0
-15

100 200 500 1k 2k 5k 10k
fmop {Hz}
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24.LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M02) L
15°"MAX
mininlisinisinininls — f
INDEX-1
j O aseond 600(15.24)TYP
INDEX-2
Ui OO oagg [
11897998
: 010+,002
130.20%3:39) {0.2520.05)
.y ._.05001.27) 0397:9%°
MAX (0987050, | | *
/ N i
195{4 96HIMAX
I .118(3.00}MIN
.100(2.54) i +.020 il - JT )
[ 059 5 ‘*-J 018+.003 ! imensions in
TP 50050 l‘m 020(0.51)MIN ncnes frmitimeters)
© 198B FUJITSU LIMITED D24015S-2C
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PACKAGE DIMENSIONS (continued)

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M02)

110(2.80) MAX
{SEATED HEIGHT)
——— 600" 91015247328 002(0.05) MIN
’ {STAND OFF)
402+ 016
{10.20+0.40) 3623 012
INDEX 299+.012 (9201 0.30)
{7.60+0.30)
LEREEEELREER 020 008
— {050+ 0.20)
05011.27) 018+ 004 L 002 . +005
VP 10.45 £ 0.10712] £:005(0.13) —=t=-006* %015 305,

T Detaits of A part |
AT ' 1
' 008(0.20) |
+ I
_________ ¢ !
t !
-~ ] p - f

I
yCTTRL) ! 0240601 |
I 007(0.18) |
\ MAX 1

I
550(13 97) REF i 027(0.68) |
! MAX !

Lo o 1 Dimensions in
©1988 FUJITSU LIMITED F24008S-3C inches (millimaeters)
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