BA6589K BU Read/write amplifier
o
%ﬂ\\v@
%)

The BAG589K C'%orporates read, write, Dimensions (Units : mm)
and erase cirgbitsfor use with 3in.,3.5 in.,
and 5 in. floppy disk drives. BA6589K (QFP44)

=~ O 14.0+0.3
It can perated at either 5 V or 12 V. It e

has,a power save mode which ensures
e 1C has a very low average current

14.040.3
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Features . u:_.slﬂ |
« available in a QFP44 package EH_*
- . . w g 0.8 lu.:ﬁxu.t
« low power consumption, typically IS0 N
— read mode is 250 mW
— write mode is 90 mW
— standby (power save) mode is
12 mW
» preamplifier differential voltage gainis
47.5 dB (5 V operation)
» includes a capacitor to set up the read
data time constant and the pulse
width
« includes a switching differential
constant circuit
s write current is selectable as follows:
— double density inner track L
. O
— double density outer track O
— high density inner track \ \J
— high density outer track >\§
« selectable two-stage time domain %\
filter : /?/
« includes a low voltage sensing circuit ~Q
to avoid miswrites due to voltage )
fluctuations QD
A . . ) //i\‘\&’)"/
pplications (\‘\\i(‘f
e 3in., 3.5in., and 5 in. high- or double A\\
density floppy disk drives \\
Ky
N}
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BA6589K Floppy disk drives: Read/write amplifier
Block diagram and external circuit
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Note: Depending on the read/write head v |
characteristics, when the write current switches, the 7} 1
current waveform may tend to cause oscillation wr fio} 1l
(especially if the phase inverts at a frequency 3 HVGC
approaching 2 MHz). In this situation, use a circuit such inies
as the one shown to the right, and check for K3 é i
oscillations. W10 E_'_ :
RWO1 E-;:":
[ :
awoo fizi-3
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Floppy disk drives: Read/write amplifier BA6589K

Table 1 Pin functions

Function | Pin no. Symbol Description
Head 12,13 RWO00, RW01 |[Connections for side 0 read/write head
switchin
count g 14, 15 RW10, RW11 |Connections for side 1 read/write head
Read 9,8 GCO, GC1  |Gain adjust pins
preamp 6,5 PREO Preamplifier differential outputs
4,3 DIF1 Differentiator differential inputs
Different- 2 DIFCO
. 1 DIFC1 Connections for external differentiator circuit constant components
iator
44 DIFC2
43, 42 DIFO Differentiator differential outputs
Comparator| 41,40 Ct Comparator differential inputs
37 TDR2 Connection point for time domain filter time constant
-cli-:)n;eain 36 TDR1 Pin to set time domain filter
| filter 34 RDR Pin to set read data output pulse width
| 32 RD Read data output
22 WCSO0 Pin to set write current
. 23 WCS1 Write current correction pin 1 (Valid when LC pin is HIGH)
Write circuit 24 wCs2 Write current correction pin 2 (Valid when HD pin is HIGH)
16,17 WT Connection point for write damping resistor
18 EDO Side 0 erase output
Erase 19 ED1 Side 1 erase output
circuit
21 ECS Pin to set erase current
5 HD Standard density- to-high density switching pin (see note 1 on
page 250).
26 LC Track inner/outer switching pin (see note 1 on page 250).
27 WD Wirite data input
Control 8 WG Write enable input
logic input 29 EG Erase enable input
30 S1 Input to switch head side
33 PS Power save mode input
g Input to switch time domain filter constants (see note 2 on
38 TDFC page 250).
Power- ==
down sense 31 PD Power down sense output
11 HVCC Preamplifier supply voltage
7 AVCC Analog circuit supply voltage
Power 39 DvCC Digital circuit supply voitage
supply 10 AGND Analog circuit ground
35 DGND Digital circuit ground
20 NC Not used
Industrial ICs ROHM 249
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BA6589K Floppy disk drives: Read/write amplifier

Note 1:
HD LC Write current Differentiator constants
HIGH |Current set by pins 22, 23, L _ _
d 24 Circuit constants between pins 44 and 2 are in

HIGH an effect
LOW |Current set by pins 22 and 24 '

Low HIGH | Current set by pins 22 and 23| Circuit constants between pins 1 and 2 are in
LOW [Current set by pin 22 effect.

Note 2: Correction applied when pin is HIGH. External correction resistors are placed in
parallel with the primary resistances to set the values.

Absolute maximum ratings (T, = 25°C)

Parameter Symbol Limits Unit
AVee +7 \'
Power supply voltage DVee +7 Vv
HVee +16 Vv
Digital circuit input voltage| V| —0.3~DVec+0.3 Vv
RW pin voltage Vaw +25 \
PD pin output voltage Vep +16 \'
Erase drive current ler 100 mA
EO pin voitage VeR +25 Vv
Operating temperature Topr 0~+70 °C
Storage temperature Tstg ~55 ~+125 °C
Recommended operating conditions (T, = 0°C ~ 70°C)
Parameter Symboil| Min |Typical| Max Unit
AVee | 44 5.0 6.0 v
Power supply voltage DV¢e 4.4 5.0 6.0 \'
HVee | 108 | 120 | 132 Y
250 ROHM Industriail ICs
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Floppy disk drives: Read/write amplifier BA6589K

Electrical characteristics (unless otherwise noted, T, = 25°C, AVgc =DV =5V,
HVee =12 V) (Sheet 1 of 5)

Parameter Symbol| Min |Typical] Max Unit Conditions c.il;?;tlt
Supply current
lcchs 0.33 0.80 mA | @ HVge
Supply current, standby lceps 0.82 1.3 mA | @ DV¢e
lccas 0.8 1.3 mA | @ AVge
lccHR 5.80 8.10 mA (@ HV¢e
Supply current, read lccor 20.0 28.0 mA |@ DVgc Fig. 3
lccar 17 23.5 mA | @ AV
lcchw 0.60 1.20 mA | @ HVgg, lwp=lgr=0mA
Supply current, write lccow 10 18 mA |[@ DVee, lwr=Ilgr=0mA
lccaw 7.0 10 mA | @ AVce, lwr=ler =0 mA
Low voltage sensing circuit
Threshold voltage VTH 3.5 39 42 V |LVS @ AV
Hysteresis voltage VH 50 mV Fig. 4
Output low level voitage VoL 0.4 V. Vee=2V,lg . =05mA
Output leakage current lon 1 LA
Recovery time
Invoked by PS: With 0.01 pF
coupling capacitors between
Power save — read 1% 1 ms |differentiator and comparator,
and <1 pF capacitors from
differentiator input to GND
Invoked by WG: Circuit _
Read — write to 4 §s |constantcapacitors (pin 44¢>2 Fig. 5
& pin 1¢2) are <0.01 uF
Write s read taw 300 us |invoked by _W_—G
tae 20 pus  |Invoked by EG
Side0 «>Side1 ta 40 us |Invoked by 51
Preamplifier
Diff. output voltage gain Gyp 46 49 52 dB  [f=250 kHz, Viy=2.5 MV pni
Frequency characteristic BW 3 mHz |250 kHz=0dB, -3 dB Fig. 6
Crosstalk side0 < side1 | Gerik 50 dB [f=250kHz
Diff. input resistance Rp 20 KQ Fig. 7
Industrial ICs RONM 251
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BA6589K Floppy disk drives: Read/write amplifier

Electrical characteristics (unless otherwise noted, T, = 25°C, AVgc =DV =5V,
HVce =12 V) (Sheet 2 of 5)

Parameter Symbol| Min |Typical{ Max Unit Conditions c.il;::?lt
Input conversion noise _
voltage (1) VN1 4.5 8 WVWims 1f=400~1 MHz

f=400-~ 1 MHz. Measured with Fig. 8
: ; iV 250 kHz signal :
Input conversion noise plcpks <2 'gna’.
Vg 5 10 puv applied to differentiator input.
voltage (2) ms TDF pulse width = 1.2 ps;
RD pulse width =0.5 us
Input sink current Isink 100 200 MA Fig. 9
e Includes measurements made
Diff. ".?pé't voltage max ViNmax 15 | MV pk |with correction resistor
ampiitude between pins 8 & 9
Diff. output voltage . . _
amplitude Vobp 2 Vpkpk | Distortion rate = 5% Fig. 6
Diff. output resistance Rop 120 Q
Diff. output current
amplitude lop 5.8 7.4 MApk-pk
Common mode rejection L =330 uH, f = 250 kHz, -
ratio CMAR | 50 dB |y, =100 MV piepk Fig. 10
iecti 60 dB |L=330uH, f=125kHz

Po_wer supply rejection PSRR [ Fig. 11
ratio 40 dB Vg = 100 mVpy T = 400 KHz
Differentiator
Voltage gain Gvp 14 16 18 dB |(f=250kHz, Re=510Q
Frequency characteristic BW 3 MHz |250 kHz=0dB, -3 dB Fig. 12
Crosstalk DIFC1 < _
DIFC2 GCTLK 45 dB f=250 kHz
Difterentiator input ,
resistance R!D 30 kQ Flg 13
Differentiator constants
setting pin output Rep 100 Q Fig. 12
resistance
Differentiator constants .
setting pin current lSINK 0.5 0.75 mA Fig. 14
Diff. output resistance Rop 50 Q
Diff. output voltage . _ Fig. 12
amplitude Vobp 2 Vpk-pk | Distortion rate = 5%
Output sink current losink 1.8 2.8 mA Fig. 14
252 ROHNM Industrial ICs
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Floppy disk drives: Read/write amplifier BA6589K

Electrical characteristics (unless otherwise noted, T, = 25°C, AVgc =DV =5V,
HVce =12 V) (Sheet 3 of 5)

Parameter Symbol| Min |Typical| Max Unit Conditions c-irris:it

Comparator and pulse shaper

Differential input

resistance Rip 10 kQ Fig. 15
Max differential input
voltage Vinmax | 4 Vpk-pk

TD monostable
multivibrator pulse width to 500 3000 ns
adjustment range

TD monostable Etp1 =20 +20 % Ryp =200 k2, *(typ = 2.35 us)

multivibrator pulse width o AKO O 100 oF

accuracy E -12 +12 % 7D = 40 K82, Lyp = 100 pF

(With Pin 37 (TDR2) open)| =2 ° |(trp=235us)

TD monostable PStpy | 12 -5 +4 %IV |Ryp =200 kS, (typ = 2.35 us)

multivibrator pulse width

voltage dependency PSt -6 -1 +4 %IV |Rip=40KkQ, Crp=100 pF

With Pin 37 (TDR2) open b2 v ™ P fio 17
ig-

RD monostable 9

multivibrator pulse width trRD 125 1500 ns

adjustment range

RD monostable

multivibrator pulse width Erp 20 +20 % |Rpp=36kQ, tgp =05 s

accuracy

RD monostable

multivibrator pulse width | PSigp | -12 -2 +12 %N |Rrp=36KQ, tgp=0.5us

voltage dependency

Rise time tTLH 70 ns

Fall time 152718 25 ns

Peak shift PS 1 % VIN =0.15~2 Vpk—pk

Low level output voltage VoL 0.5 Vo |lgr=2mA Fig. 16
ig.

High level output voltage Von 2.7 \' oy =—0.4 mA g

Industrial ICs ROHM 253
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BA6589K Floppy disk drives: Read/write amplifier

Electrical characteristics (unless otherwise noted, T, = 25°C, AV = DVge =5V,
HVgc =12 V) (Sheet 4 of 5)

Parameter Symbol| Min |Typical| Max Unit Conditions Test
circuit
Write circuit
. ; Includes LC and HD pin
:l:rr‘lte current adjustment IWR 2 20 mA  |correction currents.
ge See note 1 on page 250
Corrected write current .
adjustment range wC 5 mA |AtLC and HD pin
Write current accuracy ACly ~7 +7 % |[lwr=6MA, Rywcso=19 kQ |Fig. 18
Write current mismatch Alwg -2 +2 % |Rweso=19kQ
Wirite current supply _
voltage dependency PSSy —4 -2 +i %!V |Rwecso=1.9 kQ
Output saturation voltage | Vgatrw 1.3 1.8 V  |With Pin 37 (TDR2) open
Deselected side, Vg = 14 V.
ILkrw1 20 MA - |With Pin 37 (TDR2) open
Off state leakage current 3e|e<316‘d iide, VI?W: 1‘:tV Fig. 18
Rw pin When output voltage
LkRw2 50 BA st foprmlw of 12 mA and
decreased slowly to 10.8 mA
Write data min pulse width| twp 70 ns Fig. 19
Timing balance Al 0.5 % |f=500kHz Fig. 18
Erase output
Erase current adjustment
range ler 5 100 mA
Output saturation voltage | Vgater 0.8 1.4 \' legp = 100 mA, Rgggo = 1.8 kQ Fig. 20
Output leakage current lon 100 MBA  |Vou=20V
254 RONM Industrial ICs
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Floppy disk drives: Read/write amplifier BA6589K

Electrical characteristics (unless otherwise noted, T, =25°C, AVgec =DVec =5V,
HVee =12 V) (Sheet 5 of 5)

Parameter Symbol| Min |Typical| Max Unit Conditions c-il;'e:::it
Logic inputs
High level input voltage 1 | V|4 2 V |LC, HD, TDFC, PS
Low level input voltage 2 VL1 0.8 V |LC, HD, TDFC, PS
High level input voltage 1 | V|42 2 Vv |WG, EG, ST
Low level input voltage 2 | V. 0.8 V |WG, EG, S1
Input volt hysteresis 2 Vo 0.2 V |WG,EG, S1
High level input voltage 3 | V|3 2 vV |WD
Low level inputvoltage 3 | V.5 0.7 vV WD
Input volt hysteresis 3 VHs 0.2 vV |WD Fig. 21
High level input current 1 hH1 10 HA bg;_ling SFC’ PS
Low level input current 1 s 40 HA I\-/(c:)L ':[()] J\? FC.PS
High level input current 2 | ljyo 10 pA  |WG, EG,S1,Vgy =28V
Low level input current 2 liLo 40 pA WG, EG, S1,Vg =04V
High level input current 3 | l|ya 10 pA WD, Vou=28V
Low level input current 3 iz 400 A |WD, Vg =04V

The pin used to set the time domain filter TD monostable multivibrator pulse width (TDR1) has
an internal capacitance of 15 pF. Therefore, the TD monostable multivibrator pulse width can
be set using Ryp only. (Ryp is the external resistor used to pull-up the TDR1 pin to AVCC).

If this method is used, when TDFC is HIGH (no correction), the TD monostable multivibrator
pulse width will have frequency characteristics due to the internal capacitance of the TDR2

pin.

The effect of the internal capacitance of pin TDR2 can be reduced by inserting a 100 pF
capacitor, Cyp, between the TDR1 pin and GND, to adjust the time constant. This will ensure
that the TD monostable multivibrator pulse width does not vary with frequency. It will also
reduce the infiluence of the 15 pF internal capacitance at TDR1, thus improving the accuracy
of the TD monostable multivibrator pulse width timing.

Industrial ICs ROHM 255
B 7828999 00101kl 510 W
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BA6589K Floppy disk drives: Read/write amplifier

Figure 2 shows the TD min/max pulse width against comparator input frequency when the
value of Ctpis 100 pF, and when it is not in the circuit.

8000 55 MM Puse wdth 500ns — 300075 [
% -— RDM/M Pusawdih 128505~ 1500ns Cro=0PEN_|
£ T AT R, = 360k0
=
2000 } 3 —
§ dl l=r100pF ',ﬁ)..,=OPEN N /gonnecuon resistor 100kln
¢ @ o 1
1000 | 2 L Cro= 100pF_|
z : z Rup = 30k}
o 50 — ,’ r % [Connection resistor=27k{} —
< - T | Grp=OPEN_|
] - 3 LTI Re=200ka
g L o Connection resistor = 120 k{2
200 - >3
2 L4 Vaues apply wih TDFC Hgh E
2 400 8nooonecton ressior -
a between TDR1 and TDR2
1
5 10 20 50 100 200 500 5 10 20 80 00 200 400
TOR, RDR RESTRANCE VALUE (k{2) COMPARATOR INPUT FREQUENCY (kHz)
Values are for TDFC = HIGH and no resistor between Values are for TDFC = HIGH

TDR1 and TDR2
Figure 1 Time domain filter

Test circuits

12|13114 15

— A HvVee — s

—i| . 30| P¥oe 529

Figure 2

READ WG =EG = 2.0V
WRITE WG = EG = 0.8V

Oo—

»—4* AVge
Q 7] AGND DGND

—O—

1]

osv]zov'

1 1

Figure 3 Supply current: Iccys, lechrs lecws Icepss Iccor: lccows Iccass lecars lccaw test

circuit
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Floppy disk drives: Read/write amplifier BA6589K

AVge

54 1mA
W T HVee 1

Sl
)Y 30| PVee 31

| AV
LY i _DGND ton (&) Va
i) 13

”r

MONITOR Iyg (RW 00, RW 01, RW 10, RW 11)
1en (Eg0, Eol)

AVcc voltage BV f

Threshold

2Vt
ov

sv

PD output

ov

Figure 4 Power down (LVS at AV¢c): Vi, Vi Voo lon test circuit

Industrial ICs RONM 257
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BA6589K Floppy disk drives: Read/write ampiifier

Y
W

1 (44)

DIFC
DIFC

OIFo
DIFo

X 2-001 uF
Cl

Cl

SEI_]#;&

- POWER SAVE—READ The reference for all measurements (s the time required for the de¢

PS

ct

voltage to return to within +15% of the normal state operation value,
and the amplitude of return to at least 90%
of the normal operation state amplitude

* WRITEREAD

WG —

EG

ct my

To

RO LLLLLILL T Ul
T e
- SIDE 0~SIDE }
&7 —
o 777 > A -

Figure 5 Recovery time: T4, Ta, Traws Trae, Trs test circuit
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Floppy disk drives: Read/write amplifier BA6589K

HVce

1
5
PO e 5 DIFFI?F?I?NTIAL
1004F < PROBE
Prfiy 12014} 8 l +[100F
8 Z
V)V

A uF "' 014F
01 ? s 1000
8,

Figure 6 Preamplifier: Gyp, BW, Gerky Vinmax: Yops Rop test circuit

I HvVee
50 50 é S,

l‘f’(:gl 1,
N 048

13{15) PRE Differential

12(14) Probe v
. 4""'7 e o
| 10k} 8

9

b
,_T GVD g
Z

-:O_'I ”F GVDOo I’
GvD1

8, 8,"0FF"

-

1 0 -aGVDa/2Q 1 0 - AGVDb20

Rm:(-l —§()- 2GVDaR0 +1 —1(Q-86vos™

)xm (k)

AGVDa = GVD (indB) when S, and S, are In the "a" position
AGVDb = GVD (indB) when S, and S, are in the "b" position

Figure 7 Differential input resistance test circuit

Industrial ICs I\llHl’Il
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BA6589K Floppy disk drives: Read/write amplifier

HvVgce

13(18) 0dB LPF
Differential
Probe 1MHz
Vour
DVcc

. TDP Pulse Width= 1.2 s
RD Pulse Width= 05 us

37 36
TOR ROR

ViN=VouTr/GVD

0.1 uF

Note. Measure Vy; with no input signal to comparator
Measure Vyz with input signal to comparator and cireuit outputiing read data

Figure 8 Input conversion noise voltage: V4, V5 test circuit

HVce
AvVce
Vooun (BPIN)
] . 13(15) 5 Lo {BpIN)
PRE
KNZ( 14)
oS 6

loo = lamx (BPIN) + Iy (Bpm)

Figure 9 Input sink current Ig;ykxand diff output current amplitude lgp test circuit

HVee
330uH 5
0dB
330 uH PRE> Differential
Probe
Vour

01 uF

01xF  CMRR =-20 log { Veur/ (Vi X Gip) } [dB]

O

Figure 10 Common mode rejection ratio (CMRR) test circuit

260 ROHMNM Industrial ICs
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Floppy disk drives: Read/write amplifier BA6589K

0d8
Ditferential
Probe

VOUT

© PSRR =-2010 {Vour (Vo X Guo)} B
Figure 11 Power supply rejection ratio (PSRR) test circuit

0.1 uF
» — N2 0dB
Vi Dt > Differential
Probe
3 l +
100 ufF
0.1 uF
t 1000
o—
5,

TOTEST Gy Re =510Q
TOTEST Ry Re =100 Q

Figure 12 Differentiator: GVD, BW, Gerk: Reps Vops Rop test circuit

s,
a Si
\' b 0d8
p 20kQ Differential
a 20k} Probe
{ 89S Vaur
0.1 ”F§ 1: 01 uF S,
ovD S, 5, ON"
AGVD
GvDO Y
GvVD1
S, S,"OFF"
f
10 - AGVDa/20 1 O‘AGVDb/ZO
Rio= Tmgseoe TW’E) x1Q (k]

AGVYDa = GVD (IndB) when Sgand Syare in the "a" position
AGVDb = GVD (ndB) when S and S, are in the "b" posttion

Figure 13 Differential input resistance Rp test circuit

Industrial ICs RONM 261
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BAG6589K Floppy disk drives: Read/write amplifier

Avee Avce

loswe (A) Ty

Figure 14 Differentiator constant, pin current & output sink current test circuit

V.§ v,
v
i Ro=g—v,x20 [ka)
”E 20k0 Comp
il 20k 40

Figure 15 Comparator: Diff input resistance (R,p) test circuit

DVege
Vo
a1 cl
32
RD
[ﬂci
01 uF 01 4F
oama |fa) (D) Ve
w

Figure 16 Comparator time domain filter: Vgoy, Vo test circuit
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Floppy disk drives: Read/write amplifier BA6589K

Closed for test

ETD2, PStmz 5V
to
01 4F %"‘]’;‘;ﬁé" tun axo
71 i ON fortest
H Comp RDfzz0"C
01 xF
cl Etm:(:ﬁq)xwo (%)
Et=({21)x100 (%)
RDO
_ 1|ty
PS=g X [{1] X100 (%]
MeaswementPom | | ] ]
15V
t tngj
ot t,
28v

RD

—t | SO
‘m! ] Iﬁ"‘-

Figure 17 Comparator time domain filter: Viymax tros ETps trps Erp, @and PS test circuit
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BA6589K Floppy disk drives: Read/write amplifier

I HVce

- O
~ - v
£ 3 3 HE 4 "
- I% —l% _.’lé —’l% 4-330 uF {Vikaw: Vaatne
12 13 14 15 Used during test
— [=) -
= - >
=
E & =

RWCS0

WCS 1
WCS0
Write current equation Equations for setting write correction current
Iwr = | lwoo — lwo1|  (SI=H)
1.22V—V
lwio — w11 {Sl=L) lwe10= SE T WOS w96 Vwes1 : Voltage between AVpe — WCSH
0 RWCS,

controlled by {LC)
1.22V—-Vwes,

Iwcz20=—"grwesz <98 Vwesz | Voltage between AVge —WCS2

Equation for setting write current controlled by (HD)

122V
= — —6(mA
wro = Tveso <P Ac!w—-'i%%-)-xmo Rwcso=191kQ

2 | Iwgg—Iwy, | %100

A lwr= | hgg+twy, |

2 | wyg—wy |
=1 Wip— Wy | oy
T TwygFlwg | o100

_ 2l hwp—=w i 1
PSIW= T iwHFwL | 16

lwn : Write current at AVee=8.0v
Definition of selected side offset current

Currents other than the write current flowing equally in the RW pins of the selected side . N
(for activating write-terminate circuits.) lwe : Write current at AVgc=4.4V

Figure 18 Write circuit: IWR! AClw, A'wn, VSATRW! ILKRW’ |wc, LRWOFF test circuit

U U -

lexo = lwxi

Al..alt'—_t‘[xwo

t, +t,

Figure 19 Write circuit: Aly, typ waveforms
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Floppy disk drives: Read/write amplifier BA6589K

Avce

RECSO

21

HVce
UsadforT,
%xas:eﬁﬁm

Res
18

—0—
Viw
REI)I

ECS

EDO FVWW—TN—

ED1 [-W—tn
©

100

8
N

2
<

/

4

¥
N

ERASE CURRENT DRIVE CAPABILITY ( mA )
8

o

Erase current |gg: 5 ~ 100 mA

To provide drive capability in excess of the set erase
current, use graph to determine value of Rgcg

The erase current is determined as follows:

I Vee= Woarer * Vengap)
ER — R

ED

where:
Vieupap = voltage drop across erase head

Rpp= Rgpy(when E ,qis selected)

Rpp= R, (when E, s selected)

0 1 2 3 4 5
1/Rpes (170 10~)
Figure 20° Erase circuit: Igg, lon, Vsater test circuit
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Figure 21 Control logic: Viy, V)., Vi, s & I, test circuit
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