DP501X/DP501XR/fiA501X/jxA501XR

National
Semiconductor

DP501X/DP501XR/jmAS01X/jIA501XR Series
6 or 8 Channel Read/Write Circuit

General Description

The jmA501 X/ju,A501 XR devices are bipolar monolithic inte-
grated circuits designed for use with center-tapped ferrite
recording heads. They provide a low noise read path, write
current control, and data protection circuitry for eight chan-
nels. The JutAS501X/jmAS01XR requires +5.0V and + 12V
power supplies and is available in a variety of packages.
The ju,A501XR differs from the jmA501X by having internal
damping resistors.

Block Diagram

Features

+ 5.0V, + 12V power supplies

Single- or multi-platter Winchester drives
Designed for center-tapped ferrite heads
Programmable write current source
Easily multiplexed for larger systems
Includes write unsafe detection

TTL compatible control signals

Note: Caution: Use handling procedures necessary for a static sensitive component.
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Absolute Maximum Ratings (\Nted
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Storage Temperature Range
Ceramic DIP and Flatpak
Molded DIP and PLCC
Operating Temperature Range
Lead Temperature
Ceramic DIP and Flatpak

—65°Cto +175°C
—65°Cto +150°C

0°Cto +70°C

WUS Port Voltage Range - 0.3Vto +14V
1 Write Current 60 mA
Output Current
RDX and RDY -10 mA
VCT -60mA
wus +12 mA

Note 1: Ail voltages referenced to GND.
Note 2: Tj max = 150°C for the Plastic, and 175°C for the Ceramic.
Note 3: Ratings apply to ambient temperature at 25°C. Above this tempera-

(Soldering, 60 seconds) 300°C ture, derate the 28L-Ceramic DIP at 16.7 mW/eC, the 28L-Plastic DIP at
15.3 mW/°C, the 32L-Brazed Flatpak at 12.5 mW/°C, the 40L-Ceramic DIP
Molded D.|P and PLCC ° at 20.1 mW/°C, the 40L-Plastic DIP at 20 mW/°C, the 28L-Plastic LCC at
(Soldering, 10 seconds) 265°C 11.2 mW/°C, and the 44L-Plastic LCC at 15.3 mW/°C.
Internal Power Dissipation (Notes 2 & 3)
28L-Ceramic DIP 250w Recommended Operating
28L-Piastic DIP 1.92w e
32L-Brazed Flatpak 1.88W CondltlonS
40L-Ceramic DIP 2.65W DC Supply Voltage
40L-Plastic DIP 2.5W Vadi 12V £10%
28L-Plastic LCC 1.39W Vce 5V £10%
441 -Plastic LCC 1.92wW

DC Supply Voltage
Vqdi snd Vdd2 -0.3V to + 14V
Vce -0.3Vto +6.0V

Digital Input Voltage Range -0.3V toVce + 0.3V
Head Port Voltage Range -0.3VtoVDD + 0.3V

DC Electrical Characteristics

Head Inductance (Lh)

Damping Resistor (External)
RD (DP501X Only)

RCT Resistor
Write Current (lyy)

5.0 juH to 15 jutH

500n to 200011
9011 +5.0% (¥2W)
25 mA to 50 mA

Vddi = 12V +10%, Vcc = 5.0V £10%, 0°C < Ta ~ +70°C, unless otherwise specified

Symbol Parameter Conditions Min Max Units
mcc Supply Current Read/Idle Mode 25 mA
Write Mode 25
ldd Supply Current Idle Mode 20
Read Mode 40 mA
Write Mode 20 + Ww
Pc Power Consumption 25°C~ Tj ~ 135°C Idle Mode 400
Read Mode 650
Write Mode,
::\QNCT :5 09211?.’ o0 mw
Write Mode,
Iw “ 50 mA, 1060
RCT = on
VIL Digital Input Voltage LOW -0.3 0.8
VIH Inputs: Input Voltage HIGH 20 VCc + 0.3 v
1L Input Current LOW VL= 0.8V -0.4 mA
IH Input Current HIGH V[H = 2.0V 100 JuA
VoL WUS Output lol = 8.0 mA 0.5 \
©h VOH = 5.0V 100 /XA
VCT Center Tap Voltage Read Mode 4.0 (typ)
Write Mode 6.0 (typ)
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DP501X/DP501XR/jaA501X/ju,A501XR

Write Characteristics vl = 12V +10%, vCc = sov £10%, 0°C < rAs +70% iw = 45mA Lh = 107h,
= 5.0 MHz, CL (RDX, RDY) ~ 20 pF, unless otherwise specified

Rd = 750ft (DP501X only), f(Data)

Parameter
Write Current Range
Write Current Constant “K”

Differential Head Voltage Swing

Unselected Head Transient Current

Differential Output Capacitance

Differential Output Resistance

WDI Transition Frequency
Head Current Gain to lwc (
Mwc

Unselected Head Leakage

)
/

Conditions

5.0jaH A Lh < 9.5 jnH

Without Internal Resistors

With Internal Resistors

WUS = LOW

Sum of X and Y Side Current

Read Characteristics vobi = 12v + 10%, vce = s.ov + 10%, i

referenced to vct), 0°C » Ta ~ + 70°C, Lh = 10 jmH, Rd = 750ft, f(Data) =

Characteristic

Differential Voltage Gain

Dynamic Range

Bandwidth (-3 dB)
Input Noise Voltage
Differential Input Capacitance

Differential Input Resistance

Input Bias Current (per Side)
Common Mode Rejection Ratio
Power Supply Rejection Ratio

Channel Separation

Output Offset Voltage

Common Mode Output Voltage

Single Ended Output Resistance

External Resistive Load
(AC Coupled to Output)

Leakage Current (RDX, RDY)
Center Tap Output Impedance

Output Current

Condition

VIN = 1.0 mVpp at 300 kHz

RL (RDX), RL (RDY) = 1.0 kft (AC coupled)

Input Voltage, V|, where Gain Falls by 10%
V|n = V] + 0.5 mVpp at 300 kHz

< 5.0ft, V[N = 1.0 mVpp

Min
10
129
75

10k
560
250

20 (typ)

Max
50
151

2.0
15

940

85

Units
mA
\%
V (pk)
mA (pk)
PF

kHz
mA/mA

JUtA

= 45 mA, cl (rdx, rdy>< 20 pf, (v,n is

BW = 15MHz, Lh = 0,Rh = 0

f= 5.0MHz

f= 5.0 MHz, Without Internal Resistors
Vln ~ 6 mVpp

Vem = Vet + 100 mVPP at 5.0 MHz

With Internal Resistors

100 mVpp at 5.0 MHz on Vqdi>Vqd2 or Vcc

Unselected Channels: Vin = 100mVppat

5.0 MHz and Selected Channel: Vin = 0 mVpp

Read Mode
Write/Idle Mode
f= 5.0MHz
Per Side to GND

5.0 < RDX, RDY < 8.0V Write or Idle Mode
0" f<5.0MHz
AC Coupled Load RDX to RDY
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Min

80

-3.0

30

2k
530

50
45

45

-480
5.0

4.3 (typ)

100

-50

2.0

5.0 MHz unless otherwise specified

Max

120

3.0

15
23

790
100

480
7.0

30

50
150

Unit
V/V
mV

MHz
nV/VHz
PF

jaA
dB
dB

dB

mV

mA



Switching Characteristics vIlL= 12v + 10w, V@& = 50v+ 10%, CSta S +70%, iw = 45 mA, Lh =

10 pH, Rd = 750ft, f(Data) = 5.0 MHz, unless otherwise specified

Symbol Parameter Conditions Min
R/W R/W to Write Delay to 90% of Write Current
R/W to Read Delay to 90% of 100 mV, 10 MHz Read Signal
Envelope or to 90% Decay of Write Current
Ccs C§ to Select Delay to 90% of Write Current or to 90% of
100 mV, 10 MHz Read Signal Envelope
CS to Unselect Delay to 90% Decay of Write Current
HSO to Any Head Delay to 90% of 100 mV, 10 MHz Read Signal
HS1 Envelope
HS2
wus Safe to Unsafe— TD1 Ilyv = 50 mA 16
Unsafe to Safe— TD2 Iyv = 20 mA
Head Propagation Delay— TD3 Lh - OjuH Rh = Oft
Current from 50% Points
Asymmetry WDI has 50% Duty Cycle and

1ns Rise/Fall Time

Rise/Fall Time 10%-90% Points

Write Mode Timing Diagram
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Max

600

600

600

600

600

8.0
1.0

30

20

Units

ns

ns

ns

ns
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DP501X/DP501XR/j*A501X/juA501XR

Connection Diagrams

44-Lead PLCC 28-Lead PLCC
iissillsnssx 11111 818
TL/F/9407-3
Top View

Order Number juA5016QC or MA5016RQC

See NS Package Number V28A
TL/F/9407-2

Top View

Order Number juA5018QC or jmA5018RQC
See NS Package Number V44A

40-Lead DIP 28-Lead DIP

TL/F/9407-5

Order Number juA5016DC Or jnA5016RDC
See NS Package Numberj28a

Order Number juA5016PC or jaA5016RPC
See NS Package Number N28B

TL/F/9407-1
Top View

Ceramic DIP
*Order Number juA5018DC or jaA5018RDC
**See NS Package Number J40A

Molded DIP
*Order Number jaA5018PC or jmA5018RPC
**See NS Package Number N40A

*For most current order information, contact your local sales office.

**For current package information, contact product marketing.
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Application Information
5.0V v

TL/F/9407-7
Note 1: An external ¥2W resistor, RCT, given by RCT = 90 (50/Iw)ft, where lyy is in mA can be used to limit internal power dissipation. Otherwise connect Vqd2 t0
Vddi-
Note 2: A ferrite bead (Ferroxcube 5659065/4A6) can be used to suppress write current overshoot and ringing induced by flex cable parasitics.
Note 3: Limit DC current from RDX and RDY to 100 juA and load capacitance to 20 pF.
Note 4: Damping resistors required on DP501X only.
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DP501X/DP501XR/ju.A501X/jxA501XR

Pin Descriptions

TABLE I. Description of Lead Functions

Name Functions

HS0-HS2 Head Select

CS Chip Select: a low level enables device.

R/W Read/Write: a high level selects read mode.

Wus Write Unsafe: a high level indicates an unsafe
writing position.

WDI Write Data In: a negative transition toggles the
direction of the head current.

HOX-H7X X, Y Head Connections

HOY-H7Y

RDX, RDY X,Y Read Data: differential read signal out.

wcC Write Current: used to set the magnitude of
the write current.

VCT Voltage Center Tap: voltage source for head
center tap.

Vee + 5.0V

Vddi +12v

VdD2 Positive power supply for the center tap
voltage source.

GND Ground

Circuit Operation

The jaA510X/jmA501XR functions as a write driver or as a
read amplifier for the selected head. Head selection and
mode control are described in Tables Il and Ill. Both R/W
and C§ have internal pull-up resistors to prevent an acci-
dental write condition.

WRITE MODE

The Write mode configures the jaA510X/jnA501XR as a cur-
rent switch and activates the Write Unsafe Detector. Head
current is toggled between the X- and Y-side of the record-
ing head on the falling edges of WDI, Write Data Input. Note
that a preceding read operation initializes the Write Data
Flip-Flop, WDFF, to pass current through the X-side of the
head. The magnitude of the write current, given by

lw = K/Rwc, where K = Write Current Constant

is set by the external resistor, Rwc, connected from lead
WC to GND.
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TABLE IIl. Mode Select

Ccs R/W Mode
0 0 Write
0 1 Read
1 X Idle

TABLE IIl. Head Select

HS1 Head

T
]
N

HSO

PR pRPrROOOO
P R, OOVpPpPr OO
r OpRr Op OFr O
N o U hWN R

0 = Low Level
1 = High Level

Any of the following conditions will be indicated as a high
level on the Write Unsafe, WUS, open collector output.

= Head open

« Head center tap open

= WDI frequency too low

< Device in Read mode

« Device not selected

<« No write current

After the fault condition is removed, two negative transitions
on WDI are required to clear WUS.

READ MODE

In the Read mode the /xA510X/jutA501 XR is configured as a
low noise differential amplifier, the write current source and
the write unsafe detector are deactivated, and the write data
flip-flop is set. The RDX and RDY outputs are driven by
emitter followers and are in phase with the “X” and “Y”
head ports. They should be AC coupled to the load.

Note that the internal write current source is deactivated for
both the Read and the chip deselect mode. This eliminates
the need for external gating of the write current source.



