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AUT HOR : 

ELEMEN T 23 o:1 MOVTN(; HEAD nTc;(' C"'ON'T'Rf!T T INIT 

BASEL INE 3 : ELEMENT D ESIGN SPECI FICATIONS 

T YPE OF PAGE : 9 SPEC I AL CJRCITIT S 

I - GENERAL 

1.1. Des cription 

The special circui ts f or Movin g Head d i s c 

c ontr ol unit x 1 210 inc l ude 

~ a wri t e circuit 

- a r ead circuit 

- interface circuits , i . e . 10 input a d a p t o rs 

a nd 2 2 output adapto rs fo r two disc unit 

c onnect i on . 

1.2. Per f o rmance s p e cific ation 

See Sag . EPS - Bas . 2 - El . 23 .1 
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CAD 
Name. 

I2 

I2N 

13 

14 

IS 

AUTHOR : 

ELEMENT 23 01 MrnTTf\T(.', HF.An nTc;(' ('()l\l'11R()T TThl1T 

BASELINE 3 : ELEMENT DESIGN SPECIFICATIONS 
9 - SPECIAL CIRCUITS TYPE OF PA GE : ________ _________ _ 

2 - C.AoDo Data 

2.1. Write circui t 

Control Unit Disc Device 

12 
I2N._ . . 

- -------,)!--
13 \ H-------~- S3 

14 WMHDP 
IS ---------,r-• 0 S4 
S1 

✓ 

" 
. . - ------;-

S2 .,, 
' 

Only one WMHDP circuit is us ed per control unit 

•• means that this circuit is isolated from 

logic part. 

INPUTS 

Logic 
Name. 

SELA 

SELAN 

DATAO 

WGATE 

CPINH 

SIGNATURE 

Fan-in 

1 

1 

1 

1 

1 

CAD 
Nameo 

S1 

S2 

S3 

S4 

RESPONSIBLE 

OUTPUTS 

Logic 
Name. 

WDP 

WCP 

W00 

W01 

APPROVAL 

Fan-out 

30 

30 

Me lle FERNANDES Mo GIMOND Mo MAROUFI 
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. SAG 

CAD 
Name . 

I 1 

I2 

I 3 

I4 

I4N 

AUTH O R : 

ELEMENT 23 . 1 MOVING HEAD DISC CONTROL UN :::T 
BASELINE 3 : ELEMENT DESIGN SPECIFICATIONS 

TYPE OF PAGE : 9 SPECTAI, CTRCIJTTS 

2.2. Read circuit 

Contro l unit Disc Device 

I 3 . . , 

I4 . 
I4N . I, I1 

" S1 . -
" 

. RMHDP 
s2 ·- ~ I, I2 . r-. 
S3 , . 

" S4 . 
" 

On l y one RMHDP circuit is used per control unit 

•• means that this circuit is iso l ated f r om 

l ogic part • 

.. 

I NPUTS OUTPUTS 

Logic Fan- in 
CAD Logic Fan- o ut 

Name . ' Name . Name . 

RDLO S1 RDP 10 

RDL I S2 RCP 10 

RGATE 2 S3 DATAI 1 0 

SELA 1 S4 MP 10 

SELAN 1 
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SAG 

CAD 
Name 

I2 

I2 

I3 

I4 

IS 

AUTHOR : 

ELEMENT 23 . :1 MOV TN(:; HF. A n nT.SC: CONTRnT T NI T 
BASELINE 3 : ELEMENT DESIGN SPECIFI CA TIONS 

TY PE OF PAGE : 9 - .SP ECI AL CIRCUITS 

2. 3. Int e r face clrc uits 

2.3. 1 . Input_adaptors 

Contro l Unit 

S1 
S2 

S3 
S4 
S5 

, AIMHDP 

, 
I ' 

I' 

Disc Device 

I1 
I2 

I3 
I4 
IS 

There exist two circuits identical to this one, 

when two disc units are needed . 

INPUTS 

Logic Fan- in Name . 

SSN i 

ISNi 

URNi 

OCN i 

UUN i 

SIGNATU RE 

OUTPUTS 

CAD Logic Fan- out Name. Name. 

S1 SPi 10 

S2 IPi 10 

S3 RDii 10 

S4 ONCYLi 10 

SS UNSAFi 10 

only when two disc uni ts are 
needed 

RESPONSIBLE APPROVAL 
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SAG 

-

CAD 
Name . 

I 1 

I2 

I 3 

I 4 

IS 

I6 

I7 

I S 

I9 

I 10 

I11 

A UTHOR : 

ELEMENT 23 o:1 MOV I NG HE AQ QI SC CQl\T'T'Rm TTl\i IT 
BASE LI N E 3 : ELEMENT DESIGN SPEC IFIC A T IO N S 

9 - SPECI AL CIRCUIT S TY PE OF PAGE : ____ _____ _______ _ 

2 . 3 . 2 . Ou t pu t .adapto r s 

Contro l Unit Disc Device 

11 ' S1 ,, 

1 2 ' S2 , 

I3 
' 

~ S3 

14 . : S4 

IS ' , SS . 
16 ' AOMHDP ' S6 

1 7 
' ~ S7 

I S I ~ SS , 

19 ~ S9 

I 10 ' ,,. S10 
I11 ' S l 1 

' 

Ther e exist two circuits i dentical t o this one , 

when two disc units are need e d . 

I NPUTS OUTPUTS 

Log ic Fan- in CAD Log ic Fan- out Name . Name . Name . 

CBO 1-~ S1 CON B OiN 

CB1 1 S2 CON B 1 i N 

CB 2 1 S3 CON B 2i N 

CB3 1 S4 CON B 3iN 

CB4 1 SS CON B 4iN 

CBS 1 S6 CON B SiN 

CB6 1 S7 CON B 6iN 

CB7 1 SS CON B 7iN 
TAGCONT i 1 S9 TC Si N 

TAGHEADi 1 S10 TMS i N 
TAGD I F i 1 S11 TDSiN 

SIGNAT U RE RESP ON SI BLE A PPROVA L 

Mel l e FERNANDES M. GIMOND M. MAROUFI 

Philips Data Systems Date 23 . 12071 
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SAG ELEM ENT 23 ~ 1. ·MOVING HEAD DI SC CONTROL UNIT 

BASELIN E 2 : ELEMENT PERFORM ANCE SPECIFIC A T ION S 

TYPE OF PAG E 9 - SP ECI AL CIRCUI TS 

i ={~ onl y when two d i sc uni ts a r e n eeded 

·-

A UTHOR : SIG NATURE R ESP ONSI B LE 
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BASE LIN E 3 : ELE MEN T DESI GN SPECI FIC A T ION S 
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3 - DIAGRAM AND COMP ONE NTS 

3.1. Wri t e circuit 

See n ext p age . 

3.1.2. Components 

R1, R3 3,16 KJ\. 1/8W Me tal 

R2 464.fl 1/8W II 

R4 2,15 K.n. 1/81&_ II 

RS 681n 1/BW II 

R6, R7 2 70 .fl 1/8W II 

RB, R9 39..11. 1/8W II 

R10 1 KJl. 1/BW II 

U1 U6A 7408 5 9X 

U2 U6A 7400 5 9X 

U3 U6A 7437 5 9X ' 

U4 U6A 7440 5 9X 

us U6A 74H74 59X 

U6 U6A 7474 5 9X 

TS 2N 2369 

C1 1nf miniature cerami c p late 

XTAL 6,66 MHZ QACR 19 

1 s ocke t fo r quar tz HC 6/U 

Each I C is d e coupled by a ceramic p l ate 

i. e . : 6 capac i to r s fo r writ e circui t 
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3 .2. Re ad c irc uit 

See n ext page • 

3.-2. 2 . Compo n ents 
-. 

R1, R2 33 0 .ll. 1/SW Metal fi l m r es isto r 

R3, R4 

RS , R7 

R6 

RS 

GR1, GR 2 

C1 

C2 

C3, c s 

C4 

u1, U2 

U3, U4 

u s 

us, U6 , u7· 

U9 

U10 

31, 6K n. 

2, 1 6K.n. 

3, 1 6K .1t 

1 K.1t 

BAX 1 3 

56 pf 

120 pf 

68 pf 

8 2 pf 

1 / SW II 

1/SW II 

1 /SW II 

1/SW II 

Miniatur e c e ramic p l at e 

class 1 B ( NPO ) 

U6A 7400 59X 

U6A 7410 59X 

U7B 9602 59X 

SN 741 21J 

U6A 7408 59X 

U6A 7474 59X 

All IC ' s are d e c o u p l e d by a ceramic plate 

c a pacito r 3 , 3 nf. 

i . e . : 1 0 capacitors fo r Read circuit 

II 

II 

II 

II 

Note t hat, fo r us, U6, U7 , US , each c a pacito r 

must b e put c l ose t o r eis t o r end c onn e c ted to 

Vee , as shown in do tted lines . 
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AUTHOR : 

ELEMENT 23 . :1. MOVING HEAD DISC CONTROL UNU:T 
BASE LI NE 3 : ELEMENT DESIGN SPEC IFIC A TIONS 

TYPE OF PAG E : 9 SPECIAL CIRCUITS 

3. 3 . I nterface 0ircuits 

3.3.1. I nput _adaptors 

3. 3 . 1.1 . Diagram 

TTJ - - -- - -- - -- -,vcci GR 1 : Contro l 

I 1 >' _ ~u 1 ,___ ..... I ___ _ 
I RI - I 

;:r,. C I I 
I 2 ----➔~L - - - - - - - - - - l~-- --
I 3 :;f - - - - - - ~ - - - - 1,_ __ _ 

I4 f" - - - - - - - - - - - _j,-----

f-- - - - - - - - - - - J 
IS -------\_ _ ~ _____ __ -.!i------,, 

➔ S1 

> S2 

) S3 

' S4 

' SS . 

Unit 

3. 3 . 1 . 2 . Components fo r one Dis c Unit 

Int-er f a ce 

R1 - RS S X 178 Jl 1/SW Metal f ilm r e s istor 

C1 - CS S X 8 2Spf cerami c plate 

GR1-GRS S x BAX 1_3 

U1 U6A 7404S9X 

This IC is dec o u p l ed b y a ceramic p late c apac i tor 

3, 3nF . 

i . e . 1 c apac i to r f or o n e disc unit i n terface . 
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3.3. 2 . Output_ adaptors 

3.3 .2. 1 . Diagram 

r - - - - - -R~ - ~-<-- ~7 
,I U • , _ I 
, r '" ' • I 

I ~ 
I1 ; S1 

,r- - - - - - - - -
12---' 't- - ~ - - - - - - -
I3 --~ 

- - -I 

) S2 

) S3 

I 4 ----111~ ) S4 r -
I S---~ ~1--~ ) S5 

r - - - - - - - - - - -, 
16 ---41~ ,----, 

r- - -- - --- -- --1 
17---~), ~1--~ 

r- - ~ - - - - - --, 
I 8 ---➔,. _ _ _ _ _ _ _ _ _ _ _ j .... --~ 

, -··· - I 9 ~ l,____--i 

110 f - - - - - - - - -- -1,_.., --

111 --➔{ ~ ~ -_ ~ -_ - _ -_ -_ - _ _J._I --

) S6 

> S7 

) S9 

, S9 

) S10 
' 

> S11 

3. 3 .2.2. Components for one Disc Unit Interface 

R1 - R11 11 x 68 , 1 n 

L1 - L11 1 1 x 10 pH 

2 x U1 U6A 7404 59X 

1/8W Metal film resis­
tor 

Each IC is decoup l ed by a c e ramic plate 

capacitor 3,3 nF. 

i . e . 2 capacitors for one Disc Unit inte r face 
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BASE LI NE 3 : ELEMENT DESIGN SPECIFICATIONS 
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4 - FUNCTIONAL SPECIFICATIONS 

4.1. Write circuit 

The high fr equency clock ( 3 , 33 MHZ) made with 

XTAL and U1, drives the asynchronous counter U6 , 

the second part of which selects the pulses 

aither towards WDp o r towards WCp at the output 

of W00 or W01, which d e pends on SELA state , 

a ppears the wave d e p e nding on CPINH , DATAO, and 

WG states , as required in SAG . El . 23 . 1 . B. 2 . 

With U3,- and U7 , the first negative pulse which 

a ppears on W00 ( or 1 ) is synchronous with WCp , 

by means of WG 1 • 

4.2. Read circuit 

RDL is provided either by RDL1 or by RDLO, 

depending on SELA state . 

US , U6 , U7 are one shot non rettrigerable monos ­

tab l es of typical pulse width respectively 1 10ns , 

200ns , 110ns . 

US and U7 are for RCp and RDp . U6 is for a de l ay 

between RCp and RDp . The second part of U10 Flip­

flop clocked by U7 . Q is for providing RCp and 

RDp , only when C pulse on RDL appears. 

US is a dual rettrigerable mono~able. The first 

parts of US, and U10 d e t e rmine MP (typical pulse 

width for this mo nos tab l e 1400 n s ) . 
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The second part of US ( typ ical pul se width 750n s) 

is fo r f ir s t ho l e detection in RDL, when RG o 

•. 

US a nd US are t r a iling edge trigger ed 

U6 an d U7 a r e l ead i ng edge tr igger ed 

4.3. I nte r face ci rcui t s 

Input and output a d apto r s are f o r i n t e r face betweer 

Contro l Unit a nd Disc Unit . Bo th are inverting t he 

signal. 
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5 - ELECTRICAL SPECIFICATIONS 

5 .1 . Wr i t e circuit 

5 . 1 .1. Power_ Supply 

Vee= SV + 5 % 

Ice = 146 mA typ . 

23 0 mA max . 

s .1.2. 
- - ::::,:..r •.• 

Input_ and_Output_voltages 

VL ~ O, 4 V ---- · vH ~ 2 , 4 V 

When used, W00 or W01, are loaded a s follo~ 

5. 1 . 3 . Waveforms 

WCP ___ __. 
I Uf-i J 

~ ) 1 

WDP ----------I I 

I 11)-~ ,< 
I 

----C.---➔):~~, . 
UJ 

W0 
I I I 
I \,IJ') -1 W 1 ~ . 

I 
1
< ): 1(. ~, 

I I I.I)- 13 I H <--~~---) I 
G- 1 ur ,, Li 
•---------~----~ 
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TY PE OF PAGE : 9 - SPECIAT, CIRCUITS 

5 . 2 . Re ad circuit 

Ve e = 5V + 5 % 

Ice= 1 90 mA typ . 

320 mA max . 
•. 

5. 2. 2 . Tnput _ and_0utput_voltages 

VL ~ O , 4 V VH ~ 2 , 4 V 

RDL0 ( o r RDL1 ) is provided by the fo ll o-

wi ng cir cuit ' 

~5 \r 

D i 7.'tO .fl 

1 H RDL O ~ i . N\/\A 

'2, ' .J\. ,.J, 
'.:lli'-to 

":fs n. Coo, )tiQ.r C:::.C\Jc_ 
O'l ..._ x ·, ~ "' ,..., '3 'Y'I . 

5 . 2 . 3 . Waveforms 

RDL 
C. .D 1. 

RCP 

RDP 

~~➔Ll 
___ _ __, B l!'--------t-1----- -------

1 , I 
I I C. 

I 1f - -E11-_..._l ___________ _ 
I I I I 

RDP 

DATAI I l ½ f 
I I I 

~ .,_( -p--➔1 G ). - _J I I ______ _,n I I :,-~ H 

MP 
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TY PE OF PAGE :_~9~=--,;;;Sci;P:'..,l;E:.,.1C_.....I.;,,A..,,L,__1.C~I.1.-RP.-1.a.C..!oI 1-.TI.,.,T.,..S----

5. 3 . Int e rface circuits 

-

5.3.1. Input_adaptors 

•. 

5 .3.2. 

SIGNATURE 

5 .3. 1 . 1 . Power Supply 

Vee = 5 V + 5 % 

: Ice = 1 2 mA typ . 

2 3 mA For max. one Disc device 

2 4 mA typ . 

4 5 mA For two Disc d e v.x:e:; max . 

---
5 .3.1.2. Special loading rules 

In ( n= 1 , •• , 5) is provided by the following 

c ircuit . 

I:' .P.Jl.. 11 o I'-' M I 
b--~n-~,,_,, ~.,.,...-.J, lf" .,-__ I~..,.,......,........,...-.,......,..,------~; t-G J: n. 

1/1/1/1/Ulf 

rlr m 
I 

- - _, -1 ~ 0 .J\. t. ..... ,:"=> ~ ....... po."'-

Output aE!:~E~ ---

5.3. 2 . 1 . Powe 1 Supply 

Vee = 5 V + 5 % -

I ce = 4 mA typ . 

45 mA max . For o n e Disc dev i ce 

48 mA typ . 

90 mA max . For two Di sc dev ice:; 

RESPONSIBLE APPROVAL 
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5.3.2.Z. Special load ing rul e s 

Sn (n = 1~•••,11) is loade d as f o llows 

1°20 Jl.. t_.,'lbtctcl, ~ 
moJC.i N)lMT) rctn ~ t. 3 rfl , 

----
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SAG ELEMENT 23 o 1 MOVING HEAD DISC CONTROL UN u...T 
BASELINE 3 : ELEMENT DESI GN SPEC I FI CA TIO NS 

9 - SPECIAL CIRCU I TS TYPE O F PAG E ; _ ______ _ _______ _ _ 

6 - MEASUREMENTS 

6. 1 . Wri te circui t 

6 .1.1. Result s 

Me as u r ements at circuit output s with no c harge 
·-

( except probe o n e ) 

- Influence of temperat ure (Vee= 5V) 

T°C 

Pararne e r ~ 
oo -- 25 ° . 70 ° 

W1 ( W1 1 ) 315 ns 311 n s 317 ns 

W2 (W ' 2 ) 3 1 5 ns 313 ns 315 ns 

W3 609 ns 602 ns 599 ns 

w• 3 600, 5ns _600 , 5n s 600,Sns 
' 

W4 (W ' 4) 1201, 0 0 ns 120 1, 0 1 ns 1201, 0 3 ns 
e 3 ns 5 n!', - 3 n cc: 

- Influence o f Vee variat i ons + 5 % 25 oc 

none . ( probe l oading) 
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9 - SPECIAL CIRCUITS TYPE O F PA GE : _ _ _________ _____ _ 

- Influence o f Fan- out Vee = 5 V 25 °C 

~ 
W1 

W2 

W3 •. 

W4 

e 

Vee 

I ce 

Parameter 

W1 ( W1 1) 

W2 ( W' 2) 

W3 

w• 3 

W4 ( W1 4) 

9 

Probe Max all owed Note 

311 ns 31 6 ns F . 0 = 30 simu lated 

313 ns 312 ns by SV -i '?,';-'\ 

60 2 ns 606 ns 

120 1 ,01 ns 1 201 , 0 1 ns 

5 ns 4 ns 

sv - 5 % sv sv + 5 % 

120 mA 123 mA 1 40 mA 

All rise a nd fall times are ?._ 20 ns . ---:: 

Require d Typically Wors t - cas e me a sure d 
.· 

300ns + 60ns 311ns 285ns~W1~33 0ns 

300ns + 60ns 313 ns 285ns ( W2~33 0ns -
600ns + 30ns 60 2ns 600ns + 1 9ns -
600ns* 600ns 600ns + 1ns -
1200ns* 1 201ns 1200 ns + 2ns -
- 50ns~0~ 50ns Sns - 34ns~e ~ 9ns 

No t e : wo r s t - case i nc lude s IC ' s vari a tio ns . 

* ~ 1% puls e t o pul se variations ~ o , 3% l o ng t e r me sta­

bility . 
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SAG 

-

A UTHOR 

Mell e 
: 

~EM ENT 23 . 1 MOVING HEAD DISC CONTROL UN T 

BAS ELINE 3 : ELEMEN T DESI GN SPE CI FICATIO NS 
TY PE OF PA GE : 9 - SPECIAL CIRCUITS 

602 ■ Re ad c i rcuit 

6 . 2 . 1. Results 

Measure ments at circuit o utputs with no charg e 

( except probe one ) 

•. 

- I nf l uence of temperature and Vee 

1st l ine Vee = 5 , 25 

in ns . 2nd line Vee = 5 V 

3rd l ine Vee = 4, 75 

T o o o 25 ° 70 ° 

4 9, 5 4 9 , 5 5 0 

A 5 1 51 5 1 

53 5 2 5 3 

112 108 11 2 

B 1 10 1 0 8 1 11 

109 10 7 111 

163 1 58 161 
-

C 168 160 1 64 

170 162 1 68 

116 11 2 114 

D 1 1 6 111 114 

114 1 12 1 12 

1 5 1 158 1 45 

E 1 49 1 56 144 

1 48 1 52 1 40 

SI GNATU RE RESPONS IBLE A PPROVAL 
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540 510 

F 540 510 

540 5 1 0 

1 0 9,5 

G 10 9 , 5 

9 9 

68 55 

H 72 60 , 5 

75 so 

22 1 5 

I 23 14,5 

23 1 4,5 

- Influence of Fan-out 

520 

5 1 8 

5 1 6 

10,5 

1 0 

10 

71 

73, 5 

75 

16 

16 

16 , 5 

Each value of previous tab l e (for probe load) 

must be increased by 2n s maximum for a 10 fan­

out simulated as follows s '( . 
.. 

~ 00..1\. 

I 
I 

Vee 4,75 V 5 V 5,25 V 

Ice 132 mA 140 mA 152 mA 

All ris e and fall times are ~ 20 ns . 
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, 

6.2 . 3. ~~~~~£Y 

Parame t e r Require d Typ ically Wor s t c a se measured 

A ~110ns 51ns 31ns ~ A ~10 7ns 

. 

B 110ns + 10ns 108ns 110ns + 6ns 

. 
C ..>. 100ns 160n s 106ns -( C ~ 2 7 7ns 

~ 

.. 

D 110ns + 10ns 111ns 110ns + 6n s -

E ~ 0 156ns ~15ns 

F >,10 0~s 510ns 188ns ,< F ~ 776ns 

G ~ 40ns 9,Sns -16n s ~ g ~ 3 4n s 

-
H ~ 30ns 60,Sns . 3 7ns -< e ~ 1 44ns 

I ~ 100ns 14,Sn s ~71ns 

-· -

Note : Worst c a s e i ncludes IC' s v a r i at ions . ---
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6.3. 

tpd + 

tpd -

Inte r f a ce circ ui t s 

Th e commo n sche ma is 

bast 
AAA 

I v~ 

I 
•. I 

I 

I 
I 
I ,,. 
,' 

Re quire d 

120 ns typ 

15 0 ns max 

90 ns typ 

120 ns ma x 

SIGNATU R E 

-1 a }-I H 

JU/J JUI 
J,. Th ~. 

--12 c:, .11. ti .. ,/~ rx, ""­
i1t.l') 5 ~ h. ?, I""' • 

t pc.I . 

Measured 

1 03----ns 

78 ns 

R ESPO NS I BL E 

~ 11"8 .I'\. 

Expe cte d 

1 50 ns 

120 .ns 
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