Read/write amplifier

Dimensions (Units : mm)

BA6589K (QFP44)

14.0+0.3

(Y
\ ¢
It cangg/bperated at either 5Vor 12 V. It
has,a power save mode which ensures
tbé has a very low average current

14.040.3

deaw = =1 o~
Fea}ures . FABESUHEEEH ﬂi‘ls‘ﬂ) |
« available in a QFP44 package E;H.*
- . . <8 s 0.35:0. |
* low power consumption, typically s
— read mode is 250 mW
— write mode is 90 mW
— standby (power save) mode is
12 mwW
» preamplifier differential voltage gain is
47.5 dB (5 V operation)

* includes a capacitor to set up the read
data time constant and the pulse
width

e includes a switching differential
constant circuit

e write current is selectable as follows:
— double density inner track A
— double density outer track o)
— high density inner track U
— high density outer track

« selectable two-stage time domain
filter

¢ includes a low voltage sensing circuit
to avoid miswrites due to voltage

fluctuations
Applications
* 3in., 3.5in., and 5 in. high- or double
density floppy disk drives
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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
characteristics, when the write current switches, the
current waveform may tend to cause oscillation
(especially if the phase inverts at a frequency
approaching 2 MHz). In this situation, use a circuit such
as the one shown to the right, and check for
oscillations.
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RW10

RWO1

RWO00

Approx. 10k Q temminators
(5k1%2)
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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
i‘ggﬁ? ng 14, 15 RW10, RW11 |Connections for side 1 read/write head
Read 9,8 GCO0, GC1  |Gain adjust pins
preamp 6,5 PREO Preampilifier differential outputs
4,3 DIF1 Differentiator differential inputs
Different- 2 DIFCO . . . -
iator 414 B:Eg; Connections for external differentiator circuit constant components
43, 42 DIFO Differentiator differential outputs
Comparator| 41, 40 C1 Comparator differential inputs
37 TDR2 Connection point for time domain filter time constant
gi)aneain 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 WCSH 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
Eféﬁﬁ 19 ED1 Side 1 erase output
21 ECS Pin to set erase current
o5 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 Write 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
* Input to switch time domain filter constants (see note 2 on
38 TDFC 3 p;’g s 550, (
dngv\s’/: rs ense 31 PD Power down sense output
11 HVCC Preampilifier supply voltage
7 AVCC Analog circuit supply voltage
Power 39 DVCC Digital circuit supply voltage
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 A
HVce +16 v
Digital circuit input voltage| V| —0.3~DVee+0.3 A
RW pin voltage Vaw +25 \
PD pin output voltage Vep +16 \
Erase drive current leR 100 mA
EO pin voltage VER +25 Vv
Operating temperature Topr 0~+470 °C
Storage temperature Tsig ~55~+125 °C
Recommended operating conditions (T, = 0°C ~ 70°C)
Parameter Symbol| Min |Typical| Max Unit
AVee | 44 5.0 6.0 v
Power supply voltage DVce 4.4 5.0 6.0 A%
HVee | 108 | 120 | 132 v
250 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 1 of 5)

Parameter Symbol| Min |Typical| Max Unit Conditions c.i'::ltlt
Supply current
lccHs 0.33 0.80 mA | @ HVg¢
Supply current, standby lecps 0.82 1.3 mA |@ DV¢e
lccas 0.8 13 mA (@ AVge
lccHR 5.80 8.10 mA |@ HV¢c
Supply current, read lccpr 20.0 28.0 mA | @ DVgc Fig. 3
lccar 17 235 mA |@ AVg
lechw 0.60 1.20 mA |@ HVcc, lwg=lgr=0mA
Supply current, write lccow 10 18 mA |@ DV, lwg=ler=0mA
lccaw 7.0 10 mA |@ AVcc, lwr=lgg=0mA
Low voltage sensing circuit
Threshold voltage V14 35 3.9 42 V |LVS @ AVg¢
Hysteresis voltage Vy 50 mv Fig. 4
Output low level voltage VoL 0.4 V  |Vee=2V,lg.=05mA
Output leakage current lon 1 HA
Recovery time
Invoked by PS: With 0.01 pF
coupling capacitors between
Power save — read tﬂ 1 ms |differentiator and_ comparator,
and <1 pF capacitors from
differentiator input to GND
Invoked by WG: Circuit i
Read — write te 4 us |constantcapacitors (pin 44¢52 Fig. 5
& pin 132} are <0.01 uF
Write _s read taw 300 us |[Invoked by _W_—G
tae 20 pus |Invoked by EG
Side0 ©Side1 Lt 40 ps |Invoked by S1
Preamplifier
Diff. output voltage gain Gvp 46 49 52 dB  [f=250kHz, Viy=2.5 MV ppi
Frequency characteristic BW 3 mHz (250 kHz=04dB, -3 dB Fig. 6
Crosstalk side0 < side1 | Gerik 50 dB |f=250kHz
Diff. input resistance Rp 20 kQ Fig. 7
Industrial ICs ROHM 251
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BA6589K Floppy disk drives: Read/write amplifier

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

Parameter Symbol| Min |Typical| Max Unit Conditions c.ll;-%e::lt
Input conversion noise _ 5
voltage (1) VN1 45 8 PWVims 1f=400~1 MHz
f=400~ 1 MHz, Measured with Fig. 8
. ; 1 Vpkpks 250 kHz signal :
Input conversion noise pk-pks <% I
VN2 5 10 uv applied to differentiator input.
voltage (2) ms TDF pulse width = 1.2 us;
RD pulse width =0.5 ps
Input sink current Isink 100 200 pA Fig. 9
I Includes measurements made
Diff. 'l_lt'IPglt voltage max V|Nmax 15 |MVpy.pk [With correction resistor
ampiitude between pins 8 & 9
Diff. output voltage . . _
amplitude Vob 2 Vpk-pk | Distortion rate = 5% Fig. 6
Diff. output resistance Rop 120 Q
Diff. output current
amplitude fop 5.8 74 MApk-pi
Common mode rejection L =330 pH, f = 250 kHz, .
ratio CMRR 50 dB Vin = 100 MViepic Fig. 10
iacti 60 dB [L=330puH, f=125kHz
;?ivc\)/er supply rejection PSRR B Fig. 11
40 dB VlN =100 mVpk_pk f =400 kHz
Differentiator
Voltage gain Gyvp 14 16 18 dB |f=250kHz, Rg=510Q
Frequency characteristic BW 3 MHz (250 kHz=0dB, -3 dB Fig. 12
Crosstalk DIFC1 < _
DIFC2 GCTLK 45 dB f=250 kHz
Differentiator input .
resistance RID 30 kQ F|Q 13
Differentiator constants
setting pin output Recp 100 Q Fig. 12
resistance
Differentiator constants .
setting pin current |S|NK 0.5 0.75 mA Flg. 14
Diff. output resistance Rop 50 Q
Diff. output voltage . ~ Fig. 12
amplitude Vob 2 Vok-pk | Distortion rate = 5%
Output sink current losink 1.8 2.8 mA Fig. 14
252 ROHM 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)
. ; . - Test
Parameter Symbol| Min |Typical| Max Unit Conditions o
circuit
Comparator and pulse shaper
Differential input .
resistance Rip 10 kQ Fig. 15
Max differential input
voltage VIN max 4 Vpk—pk
TD monostable
multivibrator pulse width to 500 3000 ns
adjustment range
TD monostable E1p1 =20 +20 % Ryp =200 kQ, *(typ = 2.35 ps)
multivibrator pulse width - o C P
accuracy E ~12 +12 9% |RTD= 30K Crp =100 pF,
(With Pin 37 (TDR2) open)| =2 7 |tro=235ps)
TD monostable PStp4 -12 -5 +4 %N |Ryp =200 kQ, (typ = 2.35 us)
multivibrator pulse width
voltage dependency PSt -6 -1 +4 %N |Rrp=40kQ, Crp =100 pF
With Pin 37 (TDR2) open b2 7 ™ ™=0P ,
Fig. 17
RD monostable
multivibrator pulse width trp 125 1500 ns
adjustment range
RD monostable
multivibrator pulse width Erp -20 +20 % |Rrp=36kQ, tgp=0.5us
accuracy
RD monostable
multivibrator pulse width | PS;gp | -12 -2 +12 %N |Rpp =36 K, tgp = 0.5 us
voltage dependency
Rise time 15eRY] 70 ns
Fall time raL 25 ns
Peak shift PS 1 % VIN =0.15~2 Vpk—pk
Low level output voltage VoL 0.5 V.  |loL=2mA Fio 16
ig.
High level output voltage VoH 2.7 VvV |log=-04mA 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¢e = DV =5 V,
HVee =12 V) (Sheet 4 of 5)

Parameter Symbol| Min |Typical| Max Unit Conditions c.:;'is:xtit
Write circuit
: . Includes LC and HD pin
Write current adjustment IWR 2 20 mA  |correction currents.
range See note 1 on page 250
Corrected write current :
adjustment range wcC 5 mA |AtLC and HD pin
Write current accuracy ACly, -7 +7 % |lwr=6mA, Rycso=19 kQ |Fig. 18
Write current mismatch Alwgr -2 +2 % |Rweso=19kQ
Write current supply B
voltage dependency PSly —4 -2 +1 %!V |Rweso =19 kQ
Output saturation voltage | Vgatrw 1.3 1.8 V  |With Pin 37 (TDR2) open
Deselected side, Vpyy = 14 V.
ILkRw1 20 WA |\ith Pin 37 (TDR2) open
Off state leakage current 3e|e°ted iide, VI?W: 1‘:tV Fig. 18
RW pin When output voltage
ILkRw2 30 BA et fopr"iw of 12 mA and
decreased slowly to 10.8 mA
Write data min pulse width|  typ 70 ns Fig. 19
Timing balance Al 05 % |f=2500kHz Fig. 18
Erase output
Erase current adjustment
range ler 5 100 mA
- — Fig. 20
Output saturation voltage | Vgater 0.8 1.4 V  |lgr =100 mA, Recgo = 1.8 kQ
Output leakage current lon 100 MA  {Vop=20V
254 RONM Industrial ICs
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Floppy disk drives: Read/write amplifier BA6589K

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

Parameter Symbol| Min (Typical| Max Unit Conditions c.il;::xtit
Logic inputs
High level input voltage 1 | V4 2 V |LC, HD, TDFC, PS
Low level input voltage 2 Vi 0.8 V [LC, HD, TDFC, PS
High level input voltage 1 | Vo 2 vV |WG EG, ST
Low level input voltage 2 | V|, 0.8 VvV |WG, EG, ST
Input volt hysteresis 2 Vo 0.2 VvV |WG, EG, 51
High level input voltage 3 | Vi3 2 v |WD
Low level input voltage 3 | V|3 0.7 vV |WD
Input volt hysteresis 3 Vha 0.2 vV |WD Fig. 21
High level input current 1 k1 10 pA \ng;_iing 3FC’ PS
Low level input current 1 liLe 40 pA {‘/(;LE% 4T \? FC,PS
High level input current 2 | |40 10 uA WG, EG, S1,Vgy =28V
Low level input current 2 lio 40 uA WG, EG, 81,V =04V
High level input current 3 | |43 10 pA  |WD, Voy=28V
Low level input current 3 s 400 pA |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. (Rp 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, Ctp, between the TDR1 pin and GND, to adjust the time constant. This will ensure
that the TD monostable muiltivibrator pulse width does not vary with frequency. It will also
reduce the influence of the 15 pF internal capacitance at TDR1, thus improving the accuracy
of the TD monostable multivibrator pulse width timing.

Industrial ICs
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BAG6589K Floppy disk drives: Read/write amplifier

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

8000 75 M/M Puisewdh 500ms — 30001
7 -— RDM/M Pusewdih 126ns~ 1500ns Cyp=0PEN_—
< r AT R, =380k
10
2000 ! 3 tor= 100K
§ BTIT:HOOPF l,ﬁ).,=OPEN ~ /gonnecuon resistor I00 ln
¢ Q P 1
2 1000 L] N L Gry=100pF_|
5 t 5 Loy
P, o -
E 500 — 7 7 = = Connection rescstor—27kl}——
- o, | Cyp=OPEN _|
£ - 3 AT Rip=200kn
g e o Connection resistor = 120k}
200 . >3
b L4 Values apply wih TDFC High E
= 100 8 no conecton resistor =
o between TDR1 and TDR2
P
5 10 20 30 100 200 500 10 20 80 00 200 400
TDR, RDR RESTRANCE VALUE (k2) 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 Figure 2

Test circuits

READ WG = EG = 2.0V

__bs WRITE WG =EG = 0.8V
wa
7] Cad

DGND _T_

3 08v[20v

Figure 3 Supply current: Iccys, lechr, lechws |gtc03s Iccors lccows lccas: lccar: Iccaw test
circui
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Floppy disk drives: Read/write amplifier BA6589K

AVee

12]13,14}15
\1I\ HVeo 11mA

1 DV
S| ove bt

Nl AVee
L CRanp DGND ton (&) Va
0 =

~

7

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

AV, voltage BV f

Threshold

2V}
ov

5v

PD output

ov

Figure 4 Power down (LVS at AVec): Vry, Vi, Voo, lon test circuit
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BA6589K Floppy disk drives: Read/write ampiifier

HvCe
T 6T 6T 4l 3 2 1las
€1 8 8 l'l-. W 8 8
333 g © 54 & &
& 43
2w orifa]
13 [ & =2-001,F
RWO1 .01 4
» ol T
AW 10 ol
181rw 11

- POWER SAVE—READ The reference for all measurements (s the time required for the de
voltage to return to within +15% of the normal state operation value,
Ps = and the amplitude of return to at least 90%
of the normal operation state amplitude

¢}
T”

- WRITE<>READ

wG —™

B —

o — AV

i vz

;
RD il i
—— TI‘“

» SIDE 0~SIDE 1

§T ——

mm

To Te

Figure 5 Recovery time: Tyy, Tyo, Traw, Trsg, Trq test circuit
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Floppy disk drives: Read/write amplifier BA6589K

HVce

]

503 3sa

13018) 2 0d8
100 4F PRE DIFFERENTIAL

o jﬁ PROBE
l‘@ G priss 12(14)/m{l+100nF
o

V)V =
01 4F ? ” 01 4F
u “ 1000

S,

Figure 6 Preamplifier: Gyp, BW, Geriks Vinmax: Vobps Rop test circuit

T HVee
< <
50 3 50 2 S,
1okﬂ e
. 0dB
13(15) PRE Differential
12(14) Probe v
VWA~ 8 6 ”
10kQ2
9
fs, S, 0N uF
b GVD
Sy S ON
AGVD £
014F  GVDO 3
GVD1
8,,8,"0FF"
f
1()-aGvDar0 1()- AGVDb20
Rm:(1 — 10 savou + ] _10-Aevonrao) x1q (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
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BA6589K Floppy disk drives: Read/write amplifier

HVce

0dB LPF
Differential 1
Probe 1MHz
Vour
DVce

TOP Pulse Width= 12 s
RD Pulse Width= 05 us

37 36

AAA
vV

ViN=Vour/GVD

{

Note. Measure Vyy with no input signal fo comparator
Measure Viz with input signal to comparator and circuit outputiing read data

0.1 uF

Figure 8 Input conversion noise voltage: Vy4, V2 test circuit

HVce
AVce

Vs (BpIN)
5 Lo (Bp0)

PRE

12(14)

Jop = lyme (BpIN) + I (Bpin)

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

0dB
Differential
Probe

Vour
9

é 0.14F  CMRAR =-20 log { Vour/{ Viw X Gyp) } [dB]
Figure 10 Common mode rejection ratio (CMRR) test circuit
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Floppy disk drives: Read/write amplifier BA6589K

0d8
Differential
Probe

Vour

0.1 uF
PSRR = -20 log { Vour /( Vi X Gyo)} [dB]

Figure 11 Power supply rejection ratio (PSRR) test circuit

01 uF 4 \ 42
1 it 0dB
Vi Ddf > Differential
Probe
l 3 _L +
O1uF a4 “[100,4F
0.1 4F
S, 1000
o—
S,
S, TOTEST Gy, Re =510Q

TOTEST Rep Re =100 Q
Figure 12 Differentiator: GVD, BW, Geroks Rep: Vops Rop test circuit

0d8
Differential
Probe

Vaur

GvD S, S,"ON"
AGVD
GVD r
GvD1
S,, S, 'OFF "
f
10-AGVDN20 10-AGVDD/20
R|D=(1 4 (- 6vDa | ] —{()- aGVDbZ0 ) x1Q (k)

AGVDa = GVD (IndB) when Sgand Sy are in the "a" position
AGVDb = GVD (indB) when Sz and S, are in the "b" position

Figure 13 Differential input resistance R|p test circuit
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BA6589K Floppy disk drives: Read/write amplifier

AvVce

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

v, v,
4 R.o=vl—\i'v!><20 (ka)

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

DVee Dvee
Vou
>
100k} S 36k S ONFORTEST
e ) 2mA
7,
36 34 Vo
TDR  RDR
a1l
32
RD
[ﬂ Ct
0.1 4F 0.1 4F
oama [f) (¥ Ve
w

Figure 16 Comparator time domain filter: Vg, Vg_test circuit

262 RONM Industrial ICs
B 7428999 00101L& 975 WA



Floppy disk drives: Read/write amplifier BA6589K

Closed for test

E T02, P StTD2

0.1 F )" moprSG.

0 >

BVAVAVAN

Dvce
I 5V
W:: Ry 3: [
34 tun 4k}
[TOR RDR ON fortest
RD E7]
Etw:(:ﬁq)xwo (%)
ty
,\/\/\/ E tw= (‘w )X100 (%]
Ps=1x|lh] 100 (%)
2 t+t ¢

Pont
1.6V

-

L—

RD

L_‘_m

Figure 17 Comparator time domain filter: Viymaxs tros E1ps trps Erp, and PS test circuit
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BA6589K Floppy disk drives: Read/write amplifier

1 HVce
r AVce
Be He S 3| assouF Vi
< - ‘ —‘ —‘ _l # (Vikmm Vaataw
RWeSO 2 012 13 14 15 Used during test
— (=] -
= 15 = =
AM—WCS2 =
RWCS2 E r.% E @
“."‘.23 WCS1
RWCS 1
55 WCS0
Write current equation Equations for setting write correction current
Twr = | lwoo —lwo1|  (SI=H)
1.22V—=V
[twio —lwi1| (81=L) lwc10= ———Wcs"‘ﬁ X9.6 Vwesi : Voltage between AVec — WCS1
controlled by (LC)
| 1.22V—Vwcs, %96 v Vot AV
Equation for setting write current WC20™ T RWCS2 . wesz2 - cgr:targﬁe?iexﬁ%) cc —WCS2
1.22V
| = ————— X 96 lwr—6(mA)
WRO RWCSO AChy= ~8(mA) X100  Rwcsp=1.91kQ
2 | Iwgg—Iwg, |
=" V00 T01__ %100
Alwr= ] IWeotiwo, |
2| Iwyg—iwy |
=21 Wi Wyl vy
T Fiwg | 100
_ 2 wp—wl 1
PSIW= =TT iw | 16
lwwm : Write current at AVge=6.0V
Definition of selected side offset current
Currents other than the write current flowing equally in the RW pins of the setected side . N _
(for activating write-terminate circuits.) twe : Write current at Avcc=4.4v

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

I U -

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

HVce
.
(Usad for o )
AVee Veu
Re Reo:
18 19
RECSO 2 =
w L
2Uecs

3

3

/

pe]

/

ERASE CURRENT DRIVE CAPABILITY (mA )
8

o

Erase current Igg: 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= Vsater* Vengap)
ER — R

ED

where:
Vieugap = voltage drop across erase head

Rpp= Rppo (when E ,is selected)

Rpp= Ry, (when E, is selected)

0 F 3 4 5
1/Recs (1/02% 1074)
Figure 20° Erase circuit: Igg, loy, Vsaten test circuit
LC HD TDOFC PS
||m
Vll" I
\
WG EG ST WD
& i)
lev VINI 'IHIV IIHJ
Ve Vas hea les
Figure 21 Control logic: Vi, Vi, Vi, iy, & I test circuit
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