
XR·2247/2247A 

Floppy Disk Write Amplifier 
GENERAL DESCRIPTION 

The XR-2247/2247A is a write amplifier designed to pro
vide the complete interface between write data signals 
and tunnel-erase magnetic heads. Although primarily 
intended for floppy disk drive systems, the XR-22471 
2247A can also be used in other magnetic media sys
tems such as tape drives. To minimize external part 
count for dual head systems, complete head switching 
is does internally with emitter-coupled PNP transistors 
in the XR-2247 and diodes (which offer improved broad
band noise characteristics) in the XR-2247A. Write and 
erase currents are each externally programmable with 
a single resistor. Also included is circuitry for inner 
track write current compensation. To prevent false 
write current outputs during power-on, an inhibit input 
has been provided. Erase turn-on and turn-off times are 
each externally programmable. 

The XR-2247/2247A, available in a 22-Pin DIP, operates 
from a single power supply and provides TIL compati
ble inputs. 

FEATURES 

Fully Programmable Write and Erase Currents 
Fully Programmable Erase Turn-onlTum-off Times 
Internal Head Switching for Dual Head Drives 
Single Supply Operation 
Inner Track Write Current Compensation 
Inhibit Input 
TIL Compatible Inputs 
Low External Parts Count 

APPLICATIONS 

Floppy Disk Drives 
SinglelDual Head Systems 
Magnetic Tape Write Amplifier 

ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage (Pin 1) 16 V dc 
Input Voltage (all digital inputs) - 0.2V to + 16 V dc 
Reference Current (Pin 4) 10 rnA dc 
Output Current (Pins 2, 10, 12,22) 100 mA dc 
Storage Temperature - 55°C to + 150°C 
Operating Junction Temperature 150°C 
Power Dissipation 750 mW 
Derate Above 25°C 6.5 mW/oC 
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FUNCTIONAL BLOCK DIAGRAM 
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ORDERING INFORMATION 

Part Number 

XR-2247CN 
XR-2247CP 
XR-2247ACN 
XR-2247ACP 

Package 

Ceramic 
Plastic 
Ceramic 
Plastic 

SYSTEM DESCRIPTION 

HEAD 1 

~ 
~ 
~OUT 

~ 
HEADO 

~ 
IRWS 

Operating Temperature 

O°C to + 70°C 
O°C to + 70°C 
O°C to + 70°C 
O°C to + 70°C 

The XR-2247/2247A accepts a serial binary data 
stream input. With the write mode selected, negative 
transitions of this input signal will alternately provide 
write current to each half of the head. The XR-22471 
2247A provides two sets of current outputs for dual 
head drives, with the head select (HS) control determin
ing which is active. The write current is externally pro
grammed with a resistor between the internal voltage 
reference and the current setting input. Two high
current open-collector outputs provide the erase coil 
drive. Turn-on and turn-off delay circuitry is provided for 
these outputs, with the delay externally programmed. 

An inhibit input (INH) is provided to disable the outputs 
to prevent false writing during power-on. With the read 
mode selected, internal head switching channels the 
proper head to the read outputs. 



XR·2247/2247A 
ELECTRICAL CHARACTERISTICS 

Test Conditions: TA = 25°C, VCC = 12V, Rref = 10 kO, unless otherwise specified. 

SYMBOL PARAMETERS MIN TYP MAX UNIT CONDITIONS 

ICC Power Supply Current - 13 20 rnA VCC = 9V to 16V 
VCC Power Supply Range 9 12 16 V 

DIGITAL INPUT VOLTAGE 
V,H High Level Voltage 2.0 - - V 
V,L Low Level Voltage - - 0.8 V 

DIGITAL INPUT CURRENTS 
IIH High Level Current - 0.1 4.0 p.A V, = 2.4V 

',L Low Level Current - 15 100 p.A 

CTO or CT1 OUTPUTS 
VCTH Output High Voltage 9.5 10.2 - V lout = 100 rnA 
VCTL Output Low Voltage - 0.1 0.2 V lout = 1 rnA 

EO or E1 OUTPUTS 
IOL Output High Leakage - 0.01 20 p.A VCC = 16V 

VOEL Output Low Voltage - 1.0 1.5 V 'out = 100 rnA 
TD ON Erase Turn-on Delay 0.45 0.5 0.55 mS RD1 = 4.55 KO, CD1 = 0.1 p.F 
TD OFF Erase Turn-off Delay 0.9 1.0 1.1 mS RD2 = 9.54 KO, CD2 = 0.1 p.F 

CURRENT SOURCE • Vref Reference - Pin 4 8.0 8.5 9.0 V Iref = 1 rnA 
7.8 8.2 8.8 V Iref = 10 rnA 

Vmir Iref Input Voltage - Pin 13 0.65 0.80 0.95 V Iref = 1 rnA 
'WRL Write Current Off Leakage - - 0.03 15 p.A 

Pins 15, 16, 19,20 
Vcomp Current Sink Compliance - 7 - 12 V 

Pins 15, 16, 19,20 

'WR Write Current wlo IAWS- 3.7 4.1 4.5 rnA 'RWS = Low 
Pins 15,16, 19,20 

'WRS Write Current with 'RWS - 5.1 5.7 6.3 rnA 'RWS = High 
Pins 15, 16, 19,20 

AIWA Difference in Write Current - - 40 p.A 'RWS = Low (Note 1) 

READ OUTPUT 
eno Differential Noise Voltage at Read 

Output -
2247 - 4 - p.Vrms 8W = 10 Hz to 1.0 MHz 
2247A - 1 - p.Vrms 18 = 200 p.A 

Note 1: Difference = 1(lplN 15,16 - 'piN 19,20)1 
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XR·2247/2247A 
AC SWITCHING CHARACTERISTICS 

Test Conditions: Test Circuit of Figure 4, VCC = 12V, TA = 25°C, IRWS = OAV 

SYMBOL PARAMETER MIN TYP MAX UNIT CONDITIONS 

td1 Delay from R/W going low through 0.8V - 0.11 - P.s R/W signal at Pin 5: f = 50 
to CTO or CT1 going high through 9.0V. KHz, 50 % duty cycle, 

td2 Delay from R/W going low through 0.8V - 0040 - P.s 
amplitude = OAV to 2AV 

to AO, A1, BO, or B1 settlir~g to final 
See Figure 1 value. 

td3 Delay from R/W going high through 2.0V to - 0.20 - P.s 
AO, A1, 80, or 81 settling to final value. 

td4 Delay from R/W going low through 0.8V - 0.13 - P.s 
to Vref going high through 8.0V. 

td5 Delay from R/W going high through 2.0V - 3.50 - P.s 
to Vref going low through 1.0V. 

td6 Delay from HS going high through 2.0V - 0.12 - p'S HS Signal at Pin 9: f = 50 KHz, 
to CTO going high through 9.0V. 50% duty cycle, amplitude 

td7 Delay from HS going high through 2.0V - 0.11 - P.s 
= OAV to 2AV 

to CT1 going low through 1.0V. 
See Figure 1 

td8 Delay from HS going low through 0.8V - 0.10 - P.s 
to CTO going low through 1.0V. 

td9 Delay from HS going low through 0.8V - 0.20 - P.s 
to CT1 going high through 9.0V. 

t10 WD low hold time. 150 - - ns See Figure 1 

t11 WD high hold time. 500 - - ns 

td12 Delay from WD going low through 1AV - 75 - ns See Figure 3 
to AO or A1 turning on through 50%. 

td13 Delay from WD going low through 1AV - 75 - ns 
to BO or B1 turning off through 50%. 

td14 Delay from WD going low through 1AV - 75 - ns 
to AO orA1 turning off through 50%. 

td15 Delay from WD going low through 1AV - 75 - ns 
to BO or B1 turning on through 50%. 

t16 Turn-on time, 10% to 90 %, of AO or A 1 - 50 - ns 

t17 Turn-on time, 10% to 90%, of 80 or B1 - 50 - ns 

t18 Turn-off time, 90% to 10%, of AO or A1 - 50 - ns 

t19 Turn-off time, 90% to 10%, of BO or B1 - 50 - ns 
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PRINCIPLES OF OPERATION 

The functions of the input and output pins are as fol
lows: 

Head Select - HS (Pin 9): The head select input makes a 
selection between head 0 and head 1. It channels the 
proper drive signals to the CT and E pins. 

Read/Write - R/W (Pin 5): This input selects read data 
when high, and write data when low. 

Write Data - WD (Pin 21): Digital data to be written to the 
head is fed into this pin. Data is alternately written to 
AO, BO or A 1, B1 on negative transitions of WO. 

'RW Select - IRWS (Pin 14): This pin is used to provide a 
digital control for the amount of current written to the 
head. It is used to provide inner track compensation. 
When low, the head current is that dictated, by Rref. 
When driven high, the head current is increased by 
40%. 

Vref (Pin 4), Iref (Pin 13): A resistor, Rref, connected be
tween these pins control the write current. With IRWS 
low, the write current is approximately five times the 
Rref current, and seven times with IRWS high. 

Center Tap 0 - CTO (Pin 2), Center Tap 1 - CTl (Pin 22): 
These pins are high-current outputs used to apply VCC 
to the center taps of the head. With R/W low, both CT 
outputs are in the high state. 

EaUIVALENT 
SCHEMATIC 
DIAGRAM 
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XR·2247/2247 A 
Erase 0 - EO (Pin 10), Erase 1 - El (Pin 12): These pins 
provide high-current open-collector outputs for supply
ing erase current to the head. With R/W low, the erase 
output selected by HS will be low with the other open. 
With R/W high, both EO and E1 will be open or high im
pedance outputs. 

AD (Pin 16), BO (Pin 15): These pins provide the write cur
rent to the head. AO is connected to one side of the 
head, with BO connected to the other. They provide out
of-phase drive to each end of the head write coil. These 
outputs are selected when HS is low. 

A1 (Pin 20), Bl (Pin 19): These outputs provide the same 
current-sink drive as AO/BO, except to the other head 
when HS is high. 

RA (Pin 18), RB (Pin 17): These are read signal outputs to 
be connected to the read amplifier inputs. With R/W 
high, the head selected by HS will be connected to 
these pins. 

Inhibit - INH (Pin 3): When active (low), this input will turn 
off both erase and center taps to avoid erroneous out
puts during power-on. 

TD ON (Pin 6), TD OFF (Pin 7): The resistor, RO, and ca
pacitor, CD, combination of these pins will set the turn
on and turn-off times of the erase outputs. Figure 5 
shows the connection of these components, with sec
tion 3 of the applications information describing the 
time as a function of RO and CD. 

• 



XR·2247/2247A 
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Figure 1. Timing Diagram 
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Figure 2. Truth Table 
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OUTPUT 
EO E1 Vref 

Low Open H 
Open Low H 
Open Open L 
Open Open L 
Open Open H 



XR·2247/2247A 
24V ----"'" 

'M> 
(21) l.4V --- ---r--------+_ 

o.4V --

10% 

NJ,A1 5mb 
(16,20) 

00, B1 
(15,19) 

9.4Kn < 
• 
: 4.7Kn <: . 

O.1IJF T O.lIJ F :: 

12Kn 
.... ......... 

':" 

Figure 3. Write Current Output Characteristics 
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Figure 4. Test Circuit for AC Switching Characteristics 
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XR·2247/2247A 
APPLICATIONS INFORMATION 

A typical dual head connection of the XR-2247 in a flop
py disk system is shown in Figure 5. Referring to Figure 
5 and the electrical characteristics, the external com
ponents are calculated as follows: 

1) Write Current, IWR 

IWR = (5.3) (V ref - Vmir) IRWS = Low 
Rref 

Given IWR = 4.1 mA, Rref = 10 kO 
Iref, the current into Pin 13, should not exceed 2.0 
mAo 

2) Erase Current, IE 

IE = VCTH - VOEL VCC - 2V 

RE RE 

Given IE = 50 mA and VCC = 12V, RE = 2000 V2 W 

3) Erase Oelay Time, TO ON and TO OFF 

TOON == 1.1 (R01 XC01) 
TO OFF == 1.05 (R02 x C02) 

Given TO ON = 0.5 ms and TO OFF = 1.0 ms, 

R01 = 4.55 kO, R02 = 9.54 kO 
C01 = C02 = 0.1 J.tF 

Vee 

Control of the erase outputs can also be done from 
an external source by grounding Pin 6 and driving 
Pin 7 directly. The selected erase output will be on 
when Pin 7 is low and off when Pin 7 is high. This in
put is not TTL compatible, however, with the thres
hold voltage being approximately % VCC. 

4) Resistors RWO are used to damp any ringing that 
may occur when the write current transitions are ap
plied to the head. Their value is determined by the 
head characteristics and the desired damping. 

RRO is used to provide additional damping in the 
read mode if this is desired. Usually, RRO is only 
used with the XR-2247A where the head switching 
diodes make the total read damping resistance ap
proximately RROIIRWO. In the XR-2247, the transis
tors used for head switching act to buffer RRO from 
the head. 

Resistors RS are used to bias the head switching 
network in the read mode and their value is selected 
to provide currents in the 100 J.tA to 300 J.tA range. 

5) When in the read mode, digital signals appearing 
along the WO line (Pin 21) can couple externally 
through stray capacitances into the read si~ 
coming from the head. It is recommended that WO 
be held low while reading. 

I 

DiGITAL 
READDATA 

I (OUT) 

______ .J 

READ AMP 
See Dala Sheel 

Figure 5_ Typical Dual Head Floppy Disk System 
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