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Specifications and
Applications Information FLOPPY DISK
WRITE CONTROLLER

FLOPPY DISK WRITE CONTROLLER SILICON MONOLITHIC

The MC3469 is a monolithic WRITE Current Controller designed INTEGRATED CIRCUIT
to provide the entire interface between floppy disk heads and the
head control and write data signals for stradle-erase heads.

Provisions are made for selecting a range of accurately controlled
write currents and for head selection during both read and write
operation. Additionally, provisions are included for externally adjust-
ing degauss period and inner/outer track compensation.

® Head Selection — Current Steering Through Write Head and
Erase Coil in Write Mode

® Provides High Impedance (Read Data Enable) During Read Mode % ,

® Head Current (Write) Guaranteed Using Laser Trimmed Internal P SUFFIX
Resistor (30 mA Using Rext =10 kQ) PLASTIC PACKAGE

® IRW Select Input Provides for Inner/Outer Track Compensation CASE 648

@ Degauss Period Externally Adjustable

® Specified With £10% Logic Supply and Head Supply (Vgg) from
10.8Vto264V

® Minimizes External Components

PIN CONNECTIONS

BLOCK DIAGRAM
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MC3469P

ABSOLUTE MAXIMUM RATINGS (Note 1) (T = 25°C)

Rating Symbol Value Unit
Power Supply Voltage (Pin 10) Vee 7.0 Vdc
Power Supply Voitage (Pin 15) VBB 30 Vdc
Input Voltage (Pins 4, 5, 8, 9) \ 5.75 Vdc
Storage Temperature Tstg -55to +150 °C
Operating Junction Temperature Ty 150 °C

Note 1: “"Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be
guaranteed. They are not meant to imply that the devices should be operated at these limits. The
table of “Electrical Characteristics™* provides conditions for actual device operation.

RECOMMENDED OPERATING CONDITIONS

Rating Symbol Value Unit
Power Supply Voltage (Pin 10) Vee +4.5 to +5.5 Vdc
Power Supply Voitage (Pin 15) VeB +10.8 to +26.4 Vdc
Operating Ambient Temperature Range Ta 0 to +70 °C

ELECTRICAL CHARACTERISTICS (TA=010+70°C,Voc=4.5105.5V, Vgp=10.81026.4 V unless otherwise noted. Typicals given
for Vcc=5.0V.Vgg =12V and Ta = 25°C unless otherwise noted.)

I Characteristics Pins Symbol Min I Typ | Max Unit
DIGITAL INPUT VOLTAGES
Power Supply Current — Ve Icc — 22 50 mA
Veg BB — 15 30
High Level Input Voltage 4,8,9 VIH 2.0 — — \'%
(Vcc=45V)
Low Level Input Voltage 4,8,9 ViL — — 0.8 \%
(Vcc=55V)
Input Clamp Volitage 4,5,8,9 Vik - -0.87 -15 \%
(hk =-12 mA)
Positive Threshold 5 VT(+) 15 1.75 2.0 Vv
(Vcc=5.0)
Negative Threshold 5 VT(-) 07 0.98 1.3 \%
(Vec=5.0)
Hysteresis (VT(+) - VT(-)) VHTS \Y,
Ta=0°C to +70°C 02 — —
Ta=25°C o4 0.76 —
DIGITAL INPUT CURRENTS
High Level Input Current 4,5,8,9 IiH — 0.1 40 uA
(Vcc=55V.Vgg=264V,V|=24V)
Low Level Input Current 4,5,8,9 L mA
(Vcc =55V, Vgg=26.4V, T = 25°C unless
noted below) — — -1.6
vgg=12V 4 — 0.36 —
VBB =24 V 4 — 0.76 —
Vecc=50V 5 e 0.46 —
Vec=5.0V 8.9 — 0.39 —
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ELECTRICAL CHARACTERISTICS (continued) (TA=01t0+70°C, Vcc=4.5105.5 V, Vgg=10.8 10 26.4 V unless otherwise noted.
Typicals given for Vcc=5.0 V, Vgg= 12V and Tp = 25°C unless otherwise noted.)

L Characteristics Pins Symbol Min | Typ I Max ] Unit 1
CENTER-TAP and ERASE OUTPUTS
Output High Voltage (See Figure 9) 14,16 VOH V]
{loH =-100 mA, Vec = 4.5 V)
Vgg=10.81t0264V vgp-1.5 | vgg-1.0 —
Output Low Voltage (See Figure 9) 14,16 VoL mV
(loL= 1.0 mA)
Vg =12V — 70 150
vgg =24V — 70 150
Output High Leakage 11,13 I0H — 0.01 100 wA
(VOH=24V,Vcc=45V,Vgg=24V)
Output Low Voltage (See Figure 10) 11,13 VoL \%
(loL=90 mA, Vcc =45 V)
vgg=12V — 0.27 0.60
VBg =24V — 0.27 0.60
CURRENT SOURCE
Reference Voltage 1 Vrief — 57 — \
Degauss Voltage (See Text) 1 VDEG _ 10 —
(Voltage Pin 1 - Voltage Pin 2)
Bias Voltage 2 VE — 0.7 — \
Write Current Off Leakage 6,7 IOH — 0.03 15 wA
(VOH =35 V)
Saturation Voltage 6,7 Vsat — 0.85 27 \
(VBg=12V)
Current Sink Compliance 6,7 AI/RW2, 1 — 15 40 rA
(ForVg 7=40V 1024V, ViyGg=038V)
Average Value Write Current 6,7
(Ipj + Ipin 7)
(%P_'“_ for Vgg = 10.8 t0 26.4 V)
@ Ir/w=low. R=10k IR/W(L) mA
Ta=25°C 291 3.0 3.09
Ta=0to +70°C 2.84 — 3.16
@ Ig/w=IlLow. R=5.0k
Ta=25°C 564 5.89 6.14
Ta =0 to +70°C 551 — 6.28
@ Ig/w = IHL R=10k{IH1= I ow + % ILow) AlR/W(H) %
Ta=25°C 31.3 33.3 355
Ta =0 to+70°C 30.3 333 36.6
Difference in Write Current 6,7
(IPin 6 - IPin 7
@ Ig/w=lLow. VBB =10.8 V10 26.4 V) IR/WaA mA
R=10k
Ta=25°C — 0.003 0.015
Ta=0to+70°C — — 0.023
R=5.0k
Ta=25°C — — 0.030
Ta=0to+70°C — — 0.046

@ MOTOROLA Semiconductor Products Inc.




MC3469P |

@ MOTOROLA

Semiconductor Products Inc.

AC SWITCHING CHARACTERISTICS (Vcc=5.0V, TA=25°C, VB =24V, IRws =0.4 and IR /\w = 3.0 mA unless otherwise noted
— refer to Figure 2 and Figure 11.)
Characteristics (Note 2) fin (Note 3) Min Typ Max Unit
1. Delay from Head Select going low through 0.8 V to CTO HS, Pin9 — 1.6 40 us
going high through 20 V.
2. Delay from Head Select going low through 0.8 V to CT1 HS, Pin 9 — 21 4.0 us
going low through 1.0 V.
3. Delay from Head Select going high through 2.4 V to CTO HS, Pin9 — 1.7 4.0 us
going low through 1.0 V.
4. Delay from Head Select going high through 2.4 V to CT1 HS, Pin 9 — 1.4 4.0 us
going high through 20 V.
5. Delay from WG going low through 0.8 V to CTO WG, Pin 4 — 1.3 4.0 us
going low through 1.0 V.
6. Delay from WG going low through 0.8 V to CT1 WG, Pin 4 — 0.8 40 us
going high through 20 V.
7. Delay from WG going low through 0.8 V to CTO WG, Pin 4 — 0.75 4.0 us
going high through 20 V.
8. Delay from WG going low through 0.8 V to CT1 WG, Pin 4 — 1.2 40 us
going low through 1.0 V.
9. After WG goes high, delay from R/W1 turning off WG, Pin 4 20 750 — ns
through 10% to CTO going high through 20 V.
10. After WG goes high, delay from R/W1 turning off WG, Pin4 20 1200 — ns
through 10% to CT1 going low through 1.0 V.
11. After WG goes high, delay from R/W2 turning off WG, Pin4 20 1200 — ns
through 10% to CTO going low through 1.0 V.
12. After WG goes high, delay from R/W2 turning off WG, Pin 4 20 600 — ns
through 10% to CT1 going high through 20 V.
13. Delay from WG going low through 0.8 V to EO WG, Pin 4 — 0.085 40 us
going low through 1.0 V.
14. Delay from WG going low through 0.8 V to E1 WG, Pin 4 — 0.085 40 us
going low through 1.0 V.
15. Delay from WG going high through 2.0 V to EO WG, Pin 4 — 0.7 40 us
going high through 23 V.
16. Delay from WG going high through 2.0 V to E1 WG, Pin 4 — 07 40 us
going high through 23 V.
17. After WG goes low, delay from CTO going low through WG, Pin 4 20 750 — ns
1.0 V to R/W1 turning on through 10%.
18. After WG goes low, delay from CT1 going low through WG, Pin 4 20 750 — ns
1.0 V to R/W2 turning on through 10%.
19. After WG goes low, fall time (10% to 90%) of R/W1. WG, Pin 4 — 50 200 ns
20. After WG goes low, fall time (10% to 90%) of R/W2. WG, Pin 4 — 50 200 ns
21. Setup time, Head Select going low before WG, Pin 4 4.0 — — us
WG going low.
22. Write Data low Hold Time WD, Pin 5 200 — — ns
23. Write Data high Hold Time WD, Pin5 500 — — ns
24. Delay from WG going high through 2.0 V WG, Pin 4 — 3.9 — us
to R/W 1 turning off through 10% of on value.
Note 2: Test numbers refer to encircled numbers in Figure 2.
Note 3: AC test waveforms applied to the designated pins as follows:
Pin fin Amplitude Duty Cycle
HS, Pin 9 50 KHz 04t024V 50%
WG, Pin 4 50 KHz 041024V 50%
WD, Pin 5 1.0 MHz 021024V 50%
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AC SWITCHING CHARACTERISII_(_:S (continued)
(Vcc=5.0V, Ta=25°C, Vgg = 24 V, WG = 0.4 unless otherwise noted — refer to Figure 3 and Figure 11.)

Characteristics (Note 4) Min Typ Max Unit
1. Delay from Write Data going low through 0.9 V to R/W1 — 85 — ns
turning on through 50%.
2. Delay skew, difference of R/W1 turning off and R/W2 — 1.0 +40 ns

turning on through 50% after Write Data going low
through 0.9 V.

3. Delay from Write Data going low through 0.9 V to R/W1 — 80 — ns
turning off through 50%.
4. Delay skew, difference of R/W1 turning on and R/W2 — 1.0 +40 ns

turning off 50% after Write Data going low
through 0.9 V.

5. Rise time, 10% to 90%, of R/W1 — 1.7 200 ns
6. Rise time, 10% to 90%, of R/W2 — 1.7 200 ns
7. Fall time, 90% to 10%, of R/W1 — 12 200 ns
8. Fall time, 90% to 10%, of R/W2 — 12 200 ns

Note 4: Test numbers refer to encircled numbers in Figure 4.
fin = 1.0 MHz, 50% Duty Cycle and Amplitude of 0.2V to 2.4 V.

PIN DESCRIPTION TABLE

Name Symbol Pin Description

Head Select HS 9 | Head Selectinput selects between the head /0 pins: center-tap, erase, and read/write. AHIGH
selects Head 0 and a LOW selects Head 1.

Write Gate WG 4 | Write Gate input selects the mode of operation. HIGH selects the read mode, while LOW selects
the Write Control mode and forces the write current.

Write Data WD 5 | Write Data inputcontrols the turn on/off of the write current. The internal divide-by-two flip-flop
toggles on the negative going edge of this input to direct the current alternately to the two
halves of the head coils.

IRW Select IRWS 8 | IRW Select input selects the amount of write current to be used. When LOW, the current equals
the value found in Figure 5, according to the external resistor. When HIGH, the current equals
the low current + 33%.

Vief Vref 1 | Aresistor between these pins sets the write current. Laser trimming reliably produces 3 mA of
Iref Iref 2 current for a 10 k resistor. A capacitor from Vet to Gnd will adjust the Degauss period.
Center-tap O CT0 14 | Center-tap O outputisconnected to the center tap of Head O. It will be pulled to Gnd orVBB(+12or
+24) depending on mode and head selection.
Erase O EO 13 | Erase O will be LOW for writing on Head O, and floating for other conditions.
Center-tap 1 CT1 16 | Center-tap 1 outputis connected tothe center tap of Head 1. It will be pulled to Gnd or Vgg (+12 or
+24) depending on mode and head selection.
Erase 1 El 11 | Erase 1 will be LOW for writing on Head 1, and floating for other conditions.
R/W2 R/W2 6 | R/W2inputisone of the differential inputs that sinks current during writing, being the opposite
phase of R/W1. It will be connected to one side of the heads.
R/W1 R/W1 7 | R/W1 inputis one of the differential inputs that sinks current during writing, being the opposite
phase of R/W2. It will be connected to one side of the heads.
Vee 10 | +5V Power
VR 15 | +12 Vor + 24 V Power
Gnd 12 | Coil grounds
Gnd 3 | Reference and logic ground
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FIGURE 1 — LOGIC DIAGRAM
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FIGURE 2 — AC TIMING DIAGRAM
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FIGURE 3 — R/W1 AND R/W2 RELATIONSHIP
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APPLICATION INFORMATION

The MC3469P serves as a complete interface between
the Write Control functional signals (Head Select, Write
Data, Write Gate and inner track compensation, IRWS)
and the head itself. A typical configuration is shown in
Figure 4. LE's are erase coils.

WRITE CURRENT SELECTION

Although the MC3469P has been specified for 3.0 mA
write current (with a 10 kQ) external resistor), a range of
write current values can be chosen by varying Rext using
the plotin Figure 5. This current can also be derived using

30

the relationship hwrite (MA) = ———
P Iwrite (MA) RoxdkO)

FIGURE 4 — TYPICAL APPLICATION
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Iref, the current flowing in Rext (required only for dissipa-
tion calculations) can be worst case using the fact that the
differential voltage between pins 1 and 2 (Vyef) shown in
Figure 2 never exceeds 5.0 volts with a low value of Rext
=1.0kQ, Pp=25 mW.

WRITE CURRENT DAMPING

Referring to Figure 4, resistors Rp are used to dampen
any ringing that results from applying the relatively fast
risetime write current pulse to the inductive head load.
Values chosen will be a function of head characteristics
and the desired damping. Rp serves asa common pull-up
resistor to the head supply VBB.

FIGURE 5 — WRITE CURRENT versus Rext
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DEGAUSS PERIOD

Degauss of the read/write head can be accomplished
at the end of each write operation by attaching a capacitor
from pin 1 to ground. The timing relationship that results
is shown in Figure 7. A simplified diagram of this function
is shown in Figure 6.

While WG is low, the selected write current flows into
pin6orpin7(R/W1orR/W2)and is mirrored through the
external resistor, Rext. The degauss capacitor, Cpg, will
be charged to approximately 5.7 volts. After WG goes
high, the voltage on Cp@g begins to decay toward 0.7 V.
When the voltage reaches the comparator threshold of
1.7 V., the comparator output triggers the internal logic
to completely turn off the write current. At this point, the
pulse amplitude onthe R/W1 and R/W2 pins has returned
to 10% of its maximum value.

FIGURE 6 — SIMPLIFIED DEGAUSS CIRCUIT
VeB

to internal
+1.7V—+ Logic

Figure 7, Degauss Period shows the relationship be-
tween CpG and Degauss Period for Regxt = 10 kQ. This
period is equal to the exponential delay time for the volt-
age as mentioned plus some internal delay times.

POWER UP WRITE CURRENT CONTROL

During power up, under certain conditions (Vgg comes
up first while WG is low), there can be a write current
transient on pins 6 and 7 (R/W1 and R/W2) of sufficient
magnitude to cause writing to occur if the head is loaded.

This transient can be eliminated by placing a capacitor
of approximately 150 pF from pin 2 to ground. This also
delays the write current when WG goes low and this delay
must be accounted for when the capacitor on pin 2 is used.
The delay is 3.0 us for a 150 pF capacitor.

FIGURE 7 — DEGAUSS PERIOD versus
CAPACITANCE (Cpg)
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DEGAUSS PERIOD (us)

FIGURE 8 — TURN-ON WRITE PROTECTION
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TEST FIGURES
FIGURE 9 — CENTER TAP OUTPUT VOLTAGE
(PINS 14 AND 16)
CONDITIONS
10k Measure Set
1 16
VT S1 1S S Vg* Vg*
I_«Lx—z 15012V ‘ 2123 048 290
—3 14 VoH (P14) On | Off | P14 2'0 0.8
Vad>=——4a  13|NC S3 TREEY
VT VOH (P16 On | Off | P16 - -
2.0 o—: :?—C:,__ oH (P16) n 08 | 08
NC~™ S1 S2
12 0.8 0.8
0{7 10045V VoL (P14) Off | On | P14 20 50
20 o—{8 9=V . '
2.0 0.8
100 mA 1.0mA VoL(P16) | off | on | P16
— 0.8 20
*Volts
FIGURE 10 — ERASE OUTPUT LOW VOLTAGE
(PINS 11 AND 13)
10 k
L o
2 15+—012V CONDITIONS
3 14 Measure Set
08 o—4 13—o0S1 vr VT $1 V8.9
20 o0—5 12— VoL (P11) P11 0.8V
12 EG 11— 90 mA VoL (P13) P13 | 20V
7 10—045V =
Vg9 Ot 8 9.]
FIGURE 11 — TIMING TEST CIRCUIT
+50V+5% +24V 5%
0.1 uF O.1‘E t
Iw #FI
- Vee
- 5 —
o0—— Write Data
4
o—— Write Gate 13
AC 0 = =
Inputs 9 - 270 2.0wW
o—— Head Select E1 —1—10—r———-—-—4\/\/\r— +24 V
LANW— +24 V
8 7 270 20W 50
LO——‘ IRW Select R/W1 —0— AN
See Specification 6 . 50
Table and Note 3. R/W2 —o0— AA-
Vref
10k (0.1%)
2 Notes:
Gnd Iref Diodes Type 1N4934.
200 pF Resistors (unless otherwise noted) are 1/4 W, 5%
i3 I 1%
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ERASE CURRENT

The value of RE, the erase current set resistor, is found Erase timing is provided internally and is active during
by referring to Figure 12 and selecting the desired erase Write Gate low for the selected head.
current.

Looking at the simplified erase current path in Figure 12,
when writing, CTO will be high (VOH(min)=21 V)and EO
will be low (VO (max)= 0.6 V). If the erase coil resistance
is 10 2 and 40 mA of erase current is desired, then:

FIGURE 12 — ERASE CURRENT
(RE Selection)

(RE+100Q)x40 mA=(21-0.6)V 13 Rg
E0 —O— ANN ) 4
or
Erase
204V MC3469 Coil
— -100=5000
: 14
Pp=(0.04)(20.4)=0.816 Wor 1.0 W

This gives the minimum value RE for worst case VoH/VoL
conditions. Itisalso recommended that a diode be used as
required for inductive back emf suppression.

FIGURE 13 — TYPICAL DUAL HEAD FLOPPY DISK SYSTEM USING
FET GATE READ CHANNEL SELECTION AND MC3469/MC3470
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OUTLINE DIMENSIONS
ANANANANANAEANA!

4 NOTES:

| WITHIN 0.13 MILLIMETERS|  INCHES
B - LSa08) RADIUS OF TRV DIM [ MIN_| MAX | MIN | MAX
Q . | POSITION AT SEATING l; 188.1851 Zslégl g;:g g%g

ASAVECAVECRSRY) ; PLANE AT MAXIMUM . ] } }
" __[FL : OPTIONAL LEAD MATERIAL CONDITION. g ggg ggg Egtlsg ggg?
: CONFIG. (1,8,9, & 16) 2. DIMENSION “L” TO r ].02 ].78 [.040 0.070

A - CENTER OF LEADS . : ] I
' NOTE 5 L WHEN FORMED ﬁ - §.854 BSZC“ Ug.:soo E:]sg%
3 AL 7020 | 038 [ 0.008 | 0.015
T . DIMENSION “B” DOES NOT e o

. C INCLUDE MOLD FLASH. k28 Bs:3643 TET 05
45 \ 4. “F" DIMENSION IS FOR FULL W T T T 10
N} \\ LEADS. “HALF" LEADS ARE N T 05T 107 | 0.0 [0.000

r | OPTIONAL AT LEAD POSITIONS - : - -

- . K if 1,8,9,and 16).
——lHL —~la —-“-'D SEATING o 5. ROUNDED CORNERS OPTIONAL. P SUFFIX
PLANE PLASTIC PACKAGE
CASE 648
THERMAL INFORMATION
The maximum power consumption an integrated circuit T Jimax) = Maximum Operating Junction Temperature as listed

can tolerate at a given operating ambient temperature, can be

4 in the Maximum Ratings Section
found from the equation:

T AT Maximum Desired Operating Ambient Temperature
Tymax) - TA RgyalTyp) = Typical Thermal Resistance Junction to Ambient

P = Z V,1le-VAal
D(TA) ™ RgyalTyp) 1's"Yo’o Ig = Total Supply Current

Where: PD(TA) = Power Dissipation allowable at a given

operating ambient temperature.
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Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential orincidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and (%) are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.

JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.

ASIA PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate,
Tai Po, N.T., Hong Kong.
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