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MAGNETIC DISK HEAD AMPLIFIER 

The Fujitsu MB 4111/MB 4112/MB 4113 is a monolithic bipolar integrated 
circuit optimized for high performance application to disk head systems. 

The MB 4111/MB 4112/MB 4113 is featured with the following four major 
functions to interface with four magnetic heads. 

• Write Amplifier Circuit 

• Read Amplifier Circuit 

• RAS (safety) Circuit 

• Selection Decode Circuit 

Also, the MB4111/MB4112/MB4113 has three modes, Read, Write and 
Idle. 

The MB 4111/MB 4113 is suitable for mounting directly on the arm of 
movable disk head. 
The MB 4112 is suitable for mounting on the PC board interfacing the 
fixed disk head. 

ABSOLUTE MAXIMUM RATINGS (*: Referenced to ground) 

Rating Symbol Value Unit 

Supply Voltage Vee * 7.0 V 

Supply Voltage VEE * -5.5 V 

Operati ng Temperature Top o to +70 °c 

Storage Temperature TSTG -65 to +150 °c 

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reo 
liability. 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage 
Vee 5.7 6.0 6.3 V (Read/Write/Idle) 

Supply Voltage 
VEE -4.2 -4.0 -3.8 V (Read/Write/Idle) 

Ambient temperature: DoC to +70°C 
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CERAMIC PACKAGE 
FPT·24C·FOl 

PIN ASSIGNMENT 
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This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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PIN NAMES 

No. Symbol Name 

1 VEE Supply Voltage 

2 HS, Head Select 1 

3 Vee Supply Voltage 

4 US Unsafe 

5 WC Write Current 

6 NC Non·connection * 

7 NC Non-connection * 

8 NC Non-connection * 

Note: NCs should be left open any time. 

TEST CONDITIONS 

Parameter 

Supply Voltage 

Head Inductance 

Write Select Voltage 

Chip Select Voltage 

Unsafe Voltage 

Termination Resistor 

Write Current 

Ambient Temperature 

No. Symbol 

9 DX 

10 DY 

11 HS2 

12 VEE 

13 GND 

14 WS 

15 Hll 

16 H12 

Symbol 

Vee 

VEE 

Lh 

V ws 

Ves 

Vus 

Ru 

RL2 

Iwe 

TA 

Name No. Symbol Name 

Data X 17 H31 
Head 3 

Data Y 18 H32 

Head Select 2 19 HOl 
Head 0 

Supply Voltage 20 H02 

Ground 21 H21 
Head 2 

Write Select 22 H22 

23 CS Chip Select 
Head 1 

24 GND Ground 

Mode Value Unit 

6.0 ± 1.0% 
Read/Write/Idle V 

-4.0 ± 1.0% 

DC o (short) 
Read/Write J.tH 

AC 9.0 

Write 3.5 ± 1.0% 
V 

Read 0.0 ± 0.01 

Read/Write 0.0 ± 0.01 
V 

Idle 6.0 ± 1.0% 

Read/Write/Idle 6.0 ± 1.0% V 

200 ± 1.0% 
Read/Write/Idle n 

100 ± 1.0% 

Write 40.0 ± 1.0% 
mA 

Read 0.0 ± 0.2 

Read/Write/Idle 25.0 ± 2.0 °c 
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Fig. 1 - TEST CIRCUIT 

Head 2 Head 0 Head 3 

VS WC NC NC 

Note: NCs should be left open. 

ELECTRICAL CHARACTERISTICS 

Value 
Parameter Symbol 

Min Typ 

12 16 
Supply Current Icc 

-70 
Supply Current lEE 

-45 
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Head 1 

Unit 
Max 

20 mA 

100 IlA 

mA 
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Note 

Selected 

Non Selected 

Selected 

Non Selected 



mmmilmllllmlllllmmlll~lmllllmi MB 4111 
FUJITSU MB 4112 

11~llm~II!llilllll~IIII!III.I!IIII~11 MB 4113 

MODE SELECT 

Parameter 

CS Input High Voltage 

CS Input Low Voltage 

CS Input High Current 

CS Input Low Current 

WS Input High Voltage 

WS Input Low Voltage 

WS Input High Current 

WS Input Low Current 

Switching Delay 

Sybmol 

V IHC 

VILC 

IIHC 

IILc 

V IHW 

V ILW 

IIHw1 

IIHw2 

IILW 

tSD 

TOTAL HEAD INPUT CURRENT 

Parameter Symbol 

Inpu t Cu rrent 111 

Input Current 112 

Input Current 113 

Mode 

Idle 

Read/Write 

Idle 

Read/Write 

Write/Idle 

Read/Idle 

Write/Idle 

Write/Idle 

Read/ldle 

All Modes 

Mode 

Write 

Read 

Idle 
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Value 
Unit Note 

Min Typ Max 

5.7 6.0 6.3 V -50/LA<1 cs<O/LA 

0.0 0.35 0.7 V 

-70 /LA 

-1.3 -1.0 -0.6 mA Vcs = OV 

3.2 3.5 3.8 V 

0 0.1 0.2 V 

0.7 2.8 mA 
Transition 
Unsafe OFF 

0.7 3.5 mA Transition 
Unsafe ON 

0.1 mA 

500 ns 

Value 
Unit Note 

Min Typ Max 

3.0 mA VCT = 3.5V 

0.16 mA VCT = OV 

0.5 mA VCT High or 
Low 



HEAD SELECT 

Parameter 

HS Input High Voltage 

HS Input Low Voltage 

HS Input High Current 

HS Input Low Current 

Switching Delay 

HEAD SELECTION TABLE 

Head No. CS HSl 

- High -

0 Low High 

1 Low Low 

2 Low High 

3 Low Low 

Symbol Condition 
Min 

V 1HH T A = O°C to +70°C -0.96 

V 1LH T A = O°C to +70°C -1.85 

IIHH 

IILH 

tSDH 

HS2 

-

High 

High 

Low 

Low 
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Value 
Unit 

Typ Max 

-0.81 V 

-1.65 V 

240 JlA 

30 JlA 

100 ns 
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READ MODE 

Parameter 

MB 4111 

Differential Gain 
MB4113 

MB 4112 

Common Mode Rejection 
Ratio 

Power Supply Rejection Ratio 

Band Width 

MB 4111 

Channel Noise 
MB 4113 

MB 4112 

Input Cu rrent 

MB 4111 
Input MB 4113 
Capacitance 

MB 4112 

MB 4111 
Differential Input MB 4112 

Resistance 
MB 4113 

MB 4111 
Ou tput Offset MB4113 

Voltage 
MB 4112 

Unsafe Current 

MB 4111 

Dynamic Range 
MB4113 

MB 4112 

Channel Separation 

Common Mode Output 
Voltage 

Symbol 

Av 

CMRR 

SVRR 

BW 

Vn 

liN 

CI 

Ro 

VOFF 

lu 

D 

SI 

Vo 

Value 
Condition Unit 

Min Typ Max 

22.0 35.0 46.0 
V IN = lmVp·p, OV 
DC, f = 300KHz 

V!V 

5.0 9.0 12.5 

V IN = 5mVp-p, OV 
45 dB 

DC, f~ 5MHz 

VIN = OV, f ~ 5MHz 45 dB 

liN = on (-3dB) 35 MHz 

VIN = OV, 
5.4 

liN = on, 
10MHz Power Band J1.V RMS 

Width 20 

VIN = OV 40 J1.A 

18.8 
pF 

16.0 

585 750 915 
n 

380 480 580 

-100 100 
mV 

-50 50 

Vus = 6.0V, Iwe = 45mA 40 45 mA 

DC input voltage where 6 
gain is 90% of gain with mVp-p 
0.5 mVp-p input signal 30 

See Note 40 dB 

-0.75 -0_60 -0.45 V 

Note: V IN = lmVp-p, f = 300KHz, 3 Channel driven. 
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WRITE MODE 

Parameter Symbol Condition 

Write Current Iwe 

Current Gain AI Iwe = 50mA 

Write Current Voltage Vwe Iwe = 45mA 

Differential Input Voltage V IN 

DX DY Input Current liN 
-O.75V ~ Vox ~ -0.45V 

-0.75V~Voy ~-O.45V 

L = 7JlH, 

Unsafe Current Ius 
f = 1.2MHz, Iwe = 20mA 

L = 9JLH, 
f = OMHz, Iwe = 30mA 

Head Current Transition Time tT 
L = ClJIH, f = 5MHz 
Iwe = 50mA 

Head CUrrent Hysterisis tHY 
L= ClJIH, f= 5MHz 
Iwe = 50mA 

Unselected Head Current lop 
L = 9JLH, f = 2M Hz, 
Iwe = 50mA 

L = 9JLH, 
MB 4111 f = 6.0MHz to OM Hz 

MB4112 L = 7JlH, 
Unsafe Switching f = OM Hz to 1.2MHz 

Delay Time 
tuso 

L = 5JlH, Iwe = 30mA 

MB4113 
f = 7.5MHz to OM Hz 

L = 3.5JlH, Iwe = 15mA 
f = OM Hz to 3.0MHz 

MB4111 Iwe = 45mA 

Differential MB 4113 L = 9JLH 

Head Voltage 
VOIF 

Iwe = 45mA 
MB4112 

L = 9JLH 
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Min 

0.95 

VEE+0.3 

0.225 

-2.0 

20 

0.5 

0.3 

6.2 

8.0 
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Value 
Unit 

Typ Max 

50 mA 

V EE +l V 

V 

2.0 mA 

0.1 

mA 

5 10 ns 

2.0 ns 

1.5 mA 

4.0 

1.0 

Jls 

4.0 

1.0 

7.2 

V 

9.0 
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WRITE CURRENT WAVEFORMS 

Conditions: L = 9pH, Iwe = 40mA 

MB4lll 

.J 
I , 

50ns/div 

Conditions: L = 7pH, Iwe = 40mA 

MB 4111 

-I 
J. .,. , 

50ns/div 

~ 
\, 
'\ , 

...... 

\ 
.\ 
'\ , -... 

MB 4112 

20mA/div J 
I 'I 
'/ \ 
Ir , 

"--

50ns/div 

MB 4112 

20mA/div f 
.I ~ 
J \ 
If \ --

50ns/div 
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DISK HEAD APPLICATION NOTES 

*BIDIRECTIONAL DATA BUS DRIVER 

Data X 

Data Y 

*R L network may be used to null 
out line capacitance in operating 
freq. range. 

200.(1 

-, 
I 

20011 

Eel 
DRIVER 
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Read Data 

Write Data 

6mA! 
L - __ - ____ --only during write 

*USAGE IN COMBINATION WITH MB 4316 (BUS SWITCHING CIRCUIT) 

MB 4111/4112/4113 

200n 

200n 

WD 

Write Data MB 4316 Read Data 

WD 
RWD VEE' GNDOUT I--t--f-----{) 

'---r---'-""'~""""T;';"'-,..-"'" RL RL 

120n 120n 

-5.2V +6V 

Note: NCs should be left open. 
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Unsafe Current 

Vee 

~L_W_R~_;_TE_C_U_R_RE_N_T--, 

us 

*FAUL T DETECTION CIRCUITRY 

+6.0V Supply 

Circuit Unsafe 
~------+-------------------------O 

Multi Chip Select 

MB 4111/4112/4113 BLOCK DIAGRAM 
CE, CE, CEW J 

CE, 

CER I L'====1_-':'::':'':''-_-.J 
VR 
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PACKAGE DIMENSIONS 

24-PAD CERAMIC (FRIT SEAL) FLAT PACKAGE 
(CASE No. : FPT-24C-F01) 

",,= F= INDE~ D 
r;= F= 

.05011.27) 
TYP 

l- --JI .01010.254) 
.02010.508) 

.550113.97)TYPE 

.39019.91) 

.406110.31) "I 
I =. 
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n 
16.60) .260 

.280 1'11) 

-

.900122.8 

.272191) 

.400Ir·16) 

.00310.08) 
.00810.20) 

1--.10012.54 
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6)TYP 

)MAX 

Dimensions in 
inches (millimeters) 

I 
I 

I 
1 


