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TYPE OF PAGE : 1 - SCOPE 

I 

1 - SCOPE 

The cassette tape unit used on Sagitta ire are 

the Philip s professiona l cassette units ELA 

or IGPA, or the Ampex oneo 

The control unit will allow to connect up to 

4 cassettes tape units according to the size 

of the hardware which s houl d be three S agitta ire 

cardso 
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2 : APPLICABLE DOCUMENTS 

Philips pro fess ional cassette sys tem (2 9 .1.71) 

Draft commercial s pecifications for 

Philip s Profes s ional Cassette type LG 600 3. (4.2.71) 

ECMA 34 standard for Data Interchange 

on Magnetic Tape Cassette 800 bpi, PE, (September 1 9 71) 

Ampei cassette · TMC spec~£ication s · 

'.• .. 

., 
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EXTERNAL LOGIC IN TERFAC E Distribution 

1. 5.1 . Computer Interface 

. 
It i s t he standard I /0 bus inteLface . Depending on 

the channel to which the control unit is connected , 

the fol l owing connec tions are done : 

Standard I / 0 bus 
~--------------------,/ '-

Cassette C. U. 

As k data 

Exchange 

As k status 

Exchange 

) 

Break line Mul tiple 
channel ---+------------~ 

Prograrrimed 
channei 

• 

I nterrupt line 
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TYPE OF PAGE : 5 EXTERNAL LOGIC INTERFACE 

1o5o2o Device interface 

A/ 
Signals . from the controller to the device 

SIGNAL NAME ACTIVE I INACTIVE LEVEL 
NUMBER ELA PHILIPS AMPEX IGPA 

0 0 Vol t 0 Volt 0/5 
1 SLT/ select --- 0/5 0/5 
2 FWD Forward 5 ---
3 REV Reverse 5 5 0/5 
4 FAST Fast 5 5 0/5 
5 WCD Write command 5/0 
6 WCD/ Write command -- 0/5 0/5 
7 RCD Read command 5/0 
8 RCD / _Read command - 0/5 0/5 

9 WDA/Write data 0/ -5- 0/5 0/5 
10 LCK Lock 5/0 -- 0/5 

SIGNALS FROM THE DEVICE TO THE CONTROLLER 
. 

12 WEN/ Write enable 0 0 0 
13 RDY/ Ready 0 0 0 
14 BET/ Beginning or 

end of tape 0 0 0 
15 :t A/ A or B side 0/5 0/12 0/5 
16 RDA / Read data 0 ·o 0 
17 CIP / Cassette in 0 0 0 

place 
11 B/ B side - - 0 
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t
r ibution 

AUTHOR 
ROBERT 

0: Co n t ent s 

1: Basic i nfo rmati on 

1 . 1. Ta pe u nit c haracteri s tics 

1.2. Contr o l unit characteri stics 

2 : I / 0 Comman ds 

2. 0. Summ a ry 

2.1. Te s t stat us 

2.2. CIO commands 

2.3. Stop command 

2.4. INR c ommand 

2.5. OTR comm a nd 

2.6. SST command 

3 : Status Co n f irmat ion 

4 : Progr ammi n g r ul es 

4.1 . Programme d chann e l without interrupt l ines 

h andling . 

4.2 . Progr amme d channel wi th i n t e rrupt h andling 

4.3. Multiplex chann e l. 
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Mode l 

Type of encodi ng 

Tape speed 

Number of track 

per side 

1: Ba s i c information 

1. 1 . Ta p e unit characteri s tics 

1.1.1. Taoe unit soecifications 

Philips 

Phase encoded · 

7.5 ips 

1 

Ampex 

Phase encoded 

7o5 ips 

1. 

Number of cassette 

side 2 ( A or ·B) 2 (A or B) 

Type of head 

Data rate 

Start time 

Stop, time 

Max imum time to 

rewi nd a 282 feet 

tape 

Error rate 

Dens ity 

AUTHOR 
RO BERT 

Sup ersedes doc. nr. 

S . I. P. 15 371 

Read after write 

750 ch/sat 7.5 ip s 

20 ms maxo 

20 ms max 

45 s 

1 r e coverable in 

106 bits 

1 unrecoverable in 

10 7 bi ts 

.Read af ter wri te 

750 Ch / sat 7 o5 i ps 

40 ms ma x 

40 ms max 

45 s 

1 rec ove r ab l e in 

5.106 bits 

800 bpi 8 00 bpi 
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1.1.2. Cassette t a pe s pec i f icati ons 

AUT:~0 R 
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Supersedes doc. nr. 

Cassette t ype : Twin hub, cop lanar 

Ta pe type : Magnetic tape certified fo r 1600 f c pi 

Ta pe s ize : 282 f t long 

0.15 i wide 

750 vi thick 

Data cap acity : 2.8 million b its on each track 

File p rotect : Two replaceable write enable plug 

in cut-outs at rear edge of 

cassette frame 

Tape side identification : Asymetrically posi ­

tioned cut-out in 

rear edge of cassette 

frame. 

Number of head p asses before drop outs occurs : 

) 2000 

Ta p e ma rk e rs : two oblong_ holes as beginning 

of tap e and End of Tape for 

optical indication 

Locati on : 3 .94 i from the physical b e ginning 
; 

o f magnetic tape. 1 
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A/ 

AUT ri OR 
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1.1.3. Record f o rmat 

, The in formati on on the tape is arranged in. 

characters of 8 bits. 

The characters are arr anged in blocks . A block 

shall consist of a preamble , data and a post­

amble. The data portion of a block is 1 to 256 

character s long. 

Preamble 

When running in the forward direction, the 

preambl e pattern ''10101010" is the first cha- , 

racter of each b lock. 

Postamble 

When running in the forward direction, the 

postamble pattern ''10101010 " · is the last ch a ­

racter of each b lock. 

The preamble and postamble characters /. 
·- J ... 

.. 

are generated by the C. U. They are 

never sen t to the CPU when reading a block, 

as fir st and last character; exc ept the ­

postambl e c a n be sent as l as t character if the 

programmed length of the block i s greater than 

the physical l ength of the record. 
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LRC character 

When reading or reading after writing a b loc k, 

the same weigted bits of all the charactecs are X 

ored by the cassette control unit. The status 

word of the ended operation will indicate a data 

fault if the character sum in the C. U. is 

different from zero. 

For this purpo se ih~ program hai to geh~rate 

a LRC character in the data portion of a block 

when writing._ 
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1.2. Control unit characteristics 

Bit number 

BIN/BOU 

AUT'.-i OR 
ROBERT 

Supersedes doc. nr. 

lines 

' • 

Up to four tape units can be connected to the 

control unit. 

The tape control unit is connected either to 

the multiplex channel or to the programmed 

channel (with or without interrupt handling). 

The corre spondence between the BIN/BOU lines 

and the character ' s bits is the following: 

bo b1 b2 b3 b4 b5 b6 b7 

' 
08 09 10 11 12 13 14 15 

The least significant bit of a character, b7, 

is first recorded . 

-0 
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2 - INPUT /OUTPUT COMMANDS 

2.0. Summary 

The control unit has to recogni ze the fo ll owi ng 

command s : 

2.1. TST 

2.2. Commands I /O start 

2.2.1. Erase f orward 

2.2.2. Forward s pace b l ock 

2.2.3. Backward s pace block 

2.2.4. Write a b l ock forwar d 

2.2.5. Re ad a block forw a rd 

2.2. 6 . Sea rch tape mark for ward 
,. 

2.~.7. Search tape mark backward 

2.2.8. Rewind 

2 .2. 9. CIO lock /un lock 

2.3. CIO s top 

2.4. I NR 

2.5. OTR 

2. 6. SST 
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t 
i 
c. 

bit v a lue 

bit n° 15 

AUTHOR 
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2.1. TST Te st status command 
- 0 1 4 5 7 8 9 1011 12 15 

IR1 I 10 I ON le u A 

C.U.A. : Control unit address 

D.N : Device number (00 to 11) 

R1 : Indicates the register into which status 

bits are exchanged during this instruction. 

This command must be u sed be fore s tarting any I/0 

-operation, to test if the control unit i s in ready 

state 

This command is always accepted by the c ontrol unit 

and do es not disturb the eventual running operation 

of the control unit. 

Duri ng the execution of TST the BIN contents are sent 

into R1 regis ter , with the following meaning : 

1 0 

c.u. busy (not ready) C. U. ready 
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2.2 CIO St a rting c ommands 

0 1 4 5 7 8 9 10 11 12 15 
I O 11 0 0 0 I R 1 I 1 1 f D O ~\j , 0 I C O u • A • 

CoU .A . : Control Unit Address 

Do N . : Devi ce Number 

R1 : The b its number 12, 13, 14, 15 cf this 

regi ster specify t he comm and sent via the 

BOU l ines 

R1Cont ents 

-
bit·number 12, 13, 14, 15 comm a nd 

0 0 0 0 Lock/Unlock 
bits value 0 0 0 1 Erase fo rward 

0 0 1 0 Backwar d space b lock 

0 0 1 1 Forwa rd s pace block 

0 1 0 1 Wri te a block forward ...... -- · .. 

- - -· · - ----· . -

0 1 1 1 Re a d a block forwar d 

1 0 0 0 Rewind a t fa s t speed 

1 0 1 0 Search Tape Mark J9ack ward . 
1 0 1 1 Search Tape 
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2.2.1. Era s e fo r wa r d 

Execution time : 380msec 

~his comm a nd i s u se d to erase the tap e f o r a 

I distance of a ppro x im ate ly 2 o5 inches, on th e 

track according to the side b e ing up, on the 

addressed t a p e unit o (The l ength of a 25 6 

character s block is 2.5.inches) 

This command i s accep t e d if the Contro l Unit 

is in the in active st a te and if the t ape unit 

is not in a r e wind o peration -

The Conditi o n Register is s et to ."1" . if the . . 

command is n o t acce pte do When this comma nd is 

accepted: 

- The condition r e gister is reset to zero, 

- The controll e r switche s to the "Execute" 

state, 

- The s elected t a pe unit moves the t a pe 

forward , e r as e s a part of the tape and stops, 

if the devic e is oper able a nd if the working 

track is not fi le prote ctedo 

- If the track is file protected, the 

device does not start, ' the Control Unit s wi tch e z 

t o the "wait sta tu s " s tat e o The bit n°6 of t he 

status wor d i s set . 

- If the devic e is not ready, the C~U­

switche s t o the "wait s tatus" s t a te and the bit 

n°15 of the s tatu s wo rd is s e t. 

When an erase opera ti o n is p e r f orme d in the end 

of t ap e a r ea , 

$et . 

the bit 10 of the status wo r d is 
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I 

2 o2o2o Forwa rd space block 

This command is used to move the working track 

forward to the next interblock gap on the 

address ed unito 

This command is accepted i f the control unit 

is in th e inactive state and if the tape unit 

is not in a rewind operationo 

The condition regis ter is set to 11 1" if the 

command i s not accepted and nothing else happens 

When this command is accepted : 

- the condition register is rese t to zero 

- the controller switches to the ~Execute 

s tate" 

- t he selected tape unit moves the tap e forward 

There is no data exchange and no parity checko 

- When the next interbl ock gap is reached, the 

tape stops~ If an End of Tape is encountered , 

the tap e stops normally in the gap and the 

bit No 10 of the status word i s seto 

- If the block was a t ape mark, the b it N o 3 

of th e status word i s seto 

Even •following a write block or erase gap 

command an a ccep t ed forward space command is 

performed, and the t ape moves until the end 

of a previously recorded block i s foundo If 

the tape is raw , it moves until the ending 

of th e t ape and there will be no interrupt o 
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I 

2.2.3. Ba ckwa rd Sp a ce Block 

This command i s used to move the working track 

backward of . th e addressed unit to the next 

interblock gap. 

This command is accepted if the C. U. is i n the 

inactive state and if the tap e unit i s not in 

a rewind operation . 

The Condition Register is set to 11 1 11 if the 

command i s not accepted and nothing else 

happens . 

When this command is accepted : 

- the Conditi on Register i s reset t o zero , 

- the Controller switches to the "Execute 

state" 

- the selected tape unit moves the tape backward 

There is no data exchange, and no p a rity 

check. 

- When the next interb l ock gap is reach e d , 

the t ape stops. If the space is performed in 

the End or Beginni ng of t ape area , the tape 

stops i n the next i nterblock gap and the 

N° 10 of th e Status word i s set. If the 

track i s raw the tape moves until the 

beginning of tape area , and there will be 

no interrupt. 

- If the block was a t ape mark, the bit N° 3 of 

the status word is set. 
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2.2.4. Write a Bicek Fo rward 

AUTi-iOR 
ROBERT 

This command i s used to write a block fetched 

from the main storage, on the working track of 

the addressed t ape unit. 

This comm a nd is accepted i f the Control Unit is 

in the in active state and if the t a pe is not in 

a rewind operation. 

The Condi t ion · Register is set to 11 1 11 ·· i£ the com­

mand is refused, and nothing else happens. 

When this command is accepted: 

- The Condition Regi s ter is reset to zero, 

- .The C.U. switches to the "Execute" s t ate. 

- The selected tape unit moves the tape 

forward and writes characte rs tak e n on the BOU 

lines. At the end of the Multip l ex transfer or 

if"a STOP command is received, the C.U. reali zes 

the Interblock Gap and stops the tape. 

A wri te command ass igned t o a file protected 

track is acce~ted but no t performed . In thi s 

case the C.U. switches to the "Wait Status" 

state; the bit n°6 of the Statu s Wo rd , is s e t . 
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(2.2. 4 ) 

If a parity error i s detected during a wri te command 

the C.U. realizes the Inter block gap and s tops the 

tape. The bit N° 13 of the Status Word is set . 

If a throughput error occurs during a writ e 

operation, the data transfer i s interrupted , 

the c.u. r ealizes the Inte rblock Gap and s tops 

the tape . The bit N° 14 of the St atu s word will 

be set. 

After the fir s t writ e operation performed in the 

End of Tape a r ea , the bit N° 10 of the Status Word 

is set. The tape wi ll b e long enough to allow another 

block with the maximal length to be written , but 

the bit n° 10 of the status word wi ll be not set. 
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The data fransfer stops as soon as the EOR 

signal or Stop command or Interblock Gap occur, 

If a throughput error occurs during a read com­

mand the data transfe r is interruptedo The CoUo 

switches to the "Wait Status" state after the 

tape is stopped in the Interblock Gap and the 
-

bit 14 of the Status Word is set o 

If a parity error is detected during a read 

command the operation is ended like for a 

throughput error, but the bit 13 instead of the 

bit 14 of the Status Word will be set o 

As soon as an ending hole is detected, 
.the- bit ~ 0 10 o~ the status word i s s et . -

Ir the block was a Tape .. ma rk, . the .bit N° 3 of 

the status word is set . 

Ev€n following a write block or erase gap com­

mand, an accepted Read forward command is per­

formed ant the tape moves until the end of a 

previousl y recorded block is found • 

.. '.l'.he tape moves until the end of tape if t he tape_ i s 

raw and there will b e no interrupt. 
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TYPE OF PA GE : FUNCTI ONAL PE RFO RMAN CE 

I 

2.2. 6 . Search Tape Mark Forward 

Thi s command i s u s ed t o sear c h f o rward a blo c k of 

1 dat a character, on t he work i ng trac k of t he 

addressed tape un i t 

Thi s comman d i s a ccepted if the C.hl. i s in t he 

inactive state and if t he t ape i s not i n a rewi nd 

ope rat i on . 

The conditionreg i s t e r i s se t t o "1" i f t he c omm and 

i s r efu sed an d nothing else happen s . 

Wh e n t h i s command i s a ccepte d : 

- The condition r egist e r i s rese t t o ze r o ; 

- The c. u. s witches to t he Exec u t e St ate , 

- The se l e cted t ape unit moves t he t ape forward and 

the c. u. s to ps t h e t ape aft er t h e next t a pe 

block , it switc hes t o the wait s t atu s state 

the bit n ° 3 of the s t atu s word i s set. 

2. 2 . 7 . Sea rch Tape Ma rk Ba c k ward 

Se e 2 . 2 . 6 wi th t he tape mo v i n g i n t he backward 

direction . 
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2 • 2 • 8 • Re \v i n d 

This command i s used to rewind the working track 

on the addressed t ape unit to the nearer ending hole . 

This command mu s t be programmed when s tarting a jo·D 

on a- new track if this track is not at the beginnL :g 

of tape hole. 

This command i s accepted if the control unit is in 

inactive stat~ and if the tape is not already _in 

a rewind operation. 

The condition register is set to "1" if the commarna 

is refu sed and nothing else happens. 

When this command is accepted: 

- the condition register is reset to zero 

- the C. U. switches to the "Execute " state and 

in,itiates the tape rewind 

- the selected tape unit moves the tape backward 
-- - -

and stops af~er tbe first encountered ending hole . 

i 
After the C. U. ha s initi ated the . tape movement it 

switche s in the inactive state , 170ms l a t er. The 

tape does not stop if a hole occurs during this 

__ \ime , while the detection is inhibited.-
-

Wh en t he tape s~ops and i f the CU i s inactive , it switc he 

to the " Wait status" state and t he b it 10 of the 

~tatus word is set. 

Execution time : 45 sec. max. for a 282 f ee t ta p ~ 
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PAGE 6 : 

arJ r!a /Y 
2.3~ STOP Comm and 

. . 

-C.U.A. : Control Unit address 

. . . 

D.N. 

R1 

This 

the 

The 

: Device Number is don't care 

: The contents of the Register R1 is not 

significant • 

. .. 
us·e·d to data command is stop transfer between 

c.u . and the C.P.U. 
. . .. 

·. 

execution of the following commands . . 

- Forward and Backward space block 

- Erase gap 
.. _ ... .. - . 

- Rewind 

is not disturbed by a stop command. 

This command is always accepted and the condition 

register is reset to zero. 

This command must be programmed after the last 

character to be exchanged. 
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AUT HOR 
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(2.5.) 

Whe n thi s c omma nd i s a ccepte d: 

- The Condi t ion Regi s ter i s re s et to zero, 

- The righ t hal f o f the R1 regi s ter i s s ent 

into the C.U. buffe r via the BOU lines, 

- The · a sk f o r exc h ang e line is de sac t iva ted~ 

- The c.u. s witche s to the "Execute " s t a t e 

and s eriali ze s the c h aracter. 
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3.4. Incorrect length 

This bit is set when re ading whenever the tape 

block length i s different from the channel b l ock 

length. 

3.5. Progr am erro r 

3. 6. 

This bit is set whenever the C.U. receives f rom 

the Multiplex channel an invalid code , or if an 

invalid CIO starting c omman d is attempted . 

A progr am error stops any data exchange. 

End of tape : 

This bit is se t when an- End of tape area is 

reached .or when a rewind o peration i s ended . 

3.7. Devi ce a ddress 

Bits 09, 08 give the device number concerned by 

the status word. Bit N° 8 i s the mo s t weighted bit 

3. 8 . A or B side 

This bit is s et during a SST command if the A 

side was up . 

3.9 • . Write un a b le 

Thi s bit is set whenever the C.U. receives a 

write or erase command while the working track 

i s file protected . 

A wri te unable declaration stops any dat a exchange 
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Device· 
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not 

~-< 

rec ognized 

CIO start 

Device 
bu s y 
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4. P ROGRAMMI NG RULES 

4. 1. Pro gr amme d channel without interrupt 
handling 

"0" 

INRorOTR 

NO 

SST 

CI O Halt 
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4 o 2 o P r.ogr amm e d channel with i nterrupt h 2ndU.r' ,-~ 

CI O Star t 

Device 
address 
no t 
r~co gnized 

AUTHOR 
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Supersedes doc. nr. 

SST 

De vice 
busy 

,--------- -------
1 ' I I Wa i t · interr upt- I 
I I --, -------· 

I 
I 

I n t errupt 

NR / OTR 

YE S 

CIO Halt 

NO 
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4.3. Multiplex channel 

TST 

LOAD CONTROL WORDS 

CIO Start 

Program is going on 

Interrup t 

SST 
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4.4. Interrupt ac tiva tion 

4.4.1. Control unit conne cted on the I/0 bus with 

interrupt h andling 

The interrupt line is activated only when a 

CIO start command has been accepted by the 

control unit. 

An interrupt activation appears when the 

control unit asks for a data exchange o r for 

an SST command. 

4.4.2. Control unit on multiplex channel 

In this mode of connection the interrupt line 

is only used to ask for a status exchange. : For 

the data exchange requests, the break line is 

activated. 
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SAG ELEMENT 22 o:2 CASSETTE TAPE UNIT CONT ROLLIE R 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 SPEC I AL CIRCUITS RE OUI RENIEN TS 

Ao ELA AND AMPEX 

1 - GENERAL ELA AND AMPEX 

The circuits, which have to be developped are 

clock circuits, interface circuits between the 

Co Uo and the periph e ral s and power supply for 

the cassette models : 

- Philip s Digital Cassette Deck 

- Ampex TMC 200 

AUTHOR : ROBERT SIGNATURE 
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22.2 CASSETTE SAG ELEMENT : _________________ _ 

BASELINE 2 : ELEMENT PERFORMANCE SPEC IFICAT IONS 
TYPE OF PAGE : 9 SPECIAL CI RCUIT RE QUIREME f\ TS 

Ci rcuit numbe r 

cso c . u - cassette 

drive 

1 

2 

3 

4 

5 

6 

2 - FUNCTIONAL REQUIREMENTS 

2.1. Genera l wiring diagram 

2.1. 1 . Interfa ce circu its 

The circuits must not invert the signals . 

The correspondance between the AMPEX and PHILIPS 

is the following. 

AMPEX 

FAST~ FAST * 

RCD/~ RCD / * 
(read 
command) 

PHILIPS 

FAST ~ FAS T * 

FWD ~ FWD* 
(forward) 

LOCK~ LOCK* 

RCD ~~ RCD * 
(re ad 
command ) 

REV~REV* REV~ REV* 
·-· -- ·· - --- --- ·· · · · (reverse) 

7 

8 

9 

10 

. -s E i, i ~~ s EL/ * 
(run) 

WCD/~WCD/ * 
(write 

~ -· - ·comffiari d) -

WCD ~ ~ WC D* 
(write 
command) 

WDL/~ WDL/ * WDL~ WDL / * 
(write 
data) 
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.S AG ELEMENT 2 2 .: 2 CASSE'TTE 
BASELINE 2 : ELEMENT PERFORM A NCE SPECIFICATIONS 
TYPE OF PAGE : 9 SPECIAL CIRCUI T REQUIREME! TS 

Circuit number 

CSI CASSETTE CoUo 

12 

13 

14 

16 

17 

RDC/ 

M'IPEX PHILIPS 

A/ * -~A/ A/* -;.I ,~ A/ 

BET/ •~~_B_ET / _ BET / •~~ BET / 

-·· - •·, 

CIP / * -~1._I _ _.1-----. CIP / 
(casse tte 
not in p l ace ) 

RDY/ I RDY/ •~1 __ 1~RDY/ 
(no t r eady) 

RDA/*--+~RDA/ I RDA/•~~RDA/ 
(read d a t a) 

WUN * ~ ._I _ _,l~WUN WUN*--~-- ~ WUN 

.... -

(write 
unable ) 

All th e inte rfa c e c ircuit s and ,.::S.-ig_rja l s a r e 

indexed by 0 ,1, 2, 3 acco rd i n g t o the ca s sette 

drive number O, 1, 2 , 3 o 

2o1o 2 o_Wr i t i ng _o s ci l lator 

I 

i 

Writing 
oscill ato r 

--i------~-::: AP 

--i------~- BP 

.... BT ,, 

MPCLEAR/ ---3 Read cir cuit _ PT -
' 

- MP 
' 

., 
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BAS ELIN E 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

9 SPECIAL CIRCUIT REQUIREMENTS TYPE O F PAGE : _ ________________ _ 

2o1o4o_Cassette_power_ s u pp l y 

AMPE X : + 12 V, 3A for control and electronics 

+ 24 V, 1A for motor drive 

PHILIPS: + 5 V, 1.8 A for control 

+ 24 V, 1A for motor drive 

(1o4A during the power on) 

~~1~~~-PHILIPS_power_f a ilure_ protection 

The four write command s i gnals : 

WCDO*, WCD1*, WCD2*, WCD 3* must be forced 

to the inac tive state (0 Volt) i n case of 

+ SV volt age failureo 
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SAG 22 / 2 CASSETTE TAPE UN IT CONTROLLER ELEMENT : ________________ _ _ 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 SPECIAL CIRCUIT REQUIREMENTS 

3 - ELECTRICAL REQUIREMENTS 

3o1o Special circuits power suppl y 

Vee=+ 5 V + 5 % 

3o2o Interface circuits 

The transmission lines are 120 ohms twisted 

lines 

Max l ength : 3 mo 

All the speci al c ircuits outputs not 

connected to an interface line must be 

terminated on the Co Uo cardso 

3o2o 2 o_Timi ng _reguirements 

t ris e ~ 500 ns 

t fall ~ 500 ns 

The driving circuits of the logic s i gnal number 

1 to 11 are standard TTL output, fan out 10 0 
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SAG ELEMENT 2 2 o 2: CASSETTE TAPE UNIT CONTROLLER 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE: 9 SPECIAL CIRCUIT REOTJIREME fl TS 

Circuit number : 1, 6, 7 

+S\I 
I 

'-' 

'Tr 

Circuit number : 4 , 8 , 10 

Tn'TTT --
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ELEMENT 2 2 o 2 CASSETTE TAPE UNIT C ONTROLL E R 

BASELINE 2 : ELEMENT PERFORMA NC E SPEC IFIC A TION S 
TYPE O F PAGE : 9 SPECIAL CIRCUIT RE QUIREMENTS 

3.30 Writing oscil l ator 

3.3.1o_Timi ng_ reguirements 

The wri t ing oscill ato r de l ivers a b i phased 

clock BP a nd APo 

w --
T1 --

I I I 
I 
I r 

T2 I w ' 
I -,' , 

- ·-

I I 

-
) 

= 83 , 3_3 T1 

T2 = 

us + 1 % long term ; -+ 6 % short term ( O.1 5 % per cel l ) 

41 , 66 us + 1 % II II II 

W = 135 ns min , 30 u s max o 

~~1~ ~~-F an _out_requ irements 
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SAG 22.2 CASSETTE TAPE UNIT C0NTR0LL~R ELEMENT : _________________ _ 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 
TYPE OF PAGE: 9 SPECIAL CIRCUIT REQUIREMENTS 

3.4. Read circuit 

3.4.1._Timing _reguirements 

The generator delivers a biphased clock BT and PT 

according to the transition on the RDC / signal 

(the first transition is a bit tran s ition 

followed by a positive phase transiti on) . 

B~\- Tr-ons~l-f ori r\-a~ \-r.an,s.'7\--i=<) "B;\-- \-.-,A(\~, k Of\ ~t- TI"af'f.B ;t=f"\ 

I 
me, l 

h"""rdns'i'IZon ,,.. _________ _ 
l I 

T!J I 
.J I 

I T-<1. I 

BT 

PT 

I 

I 
I l:..-1. •I 

1 1 .---
I I 

-.I 
I 
I 

I 

I 
I 

I c:.1 I 

r r 
I 

. . ,;, - . 
. -

T1 = 166,66 us 

T2 = 83,33 -us + 

W1 = 200 ns min 

W2 = 200 ns min 

t1 = 35 ns min 

t2 ~ 100 ns 

t3 7; 35 ns 

w.::, ~ I . t.~ 

I -

~~ ~, -

. -- --+ 11 % l ong term 

11 % long term 

' 
70 u s max. 

' 
' 

70 us max . 

-

f 
I 

J 
I 

-
' + 12 

; II 
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ELEMENT 22o2 : CASSETTE 
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 : SPECIAL CIRCUITS REQUI R::MENTS 

When the reading is ended, no more transition occurs , 

so the read circuit must indic a te a missing BT 

pulse by a MP signal high . until the reset of this 
-· . . ·-

signal by the logic s igna l M~ C~~AR/ 

I I 

I 

3o4o2o Lo ad ing_ requi remen t s 

BT FoOo 1 2 
-

- PT ~"" FoOo 1 

MP FoOo 5 
. . 

RDC/ Foio 9 ---
. . MPC_I,EAR/ Foio 3 
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SAG ELEMENT 22
« 2 --------------------CASSETTE 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 - Spec i a l Circuit s Requiremen ... s 

1. Genera l I GPA 

The circuit s , which have to be developped are clock 

circuits, interface circuit s , and power s u pply for the 

IGPA c assette . 

2 . Functional requirements 

2 .1 General_Wiring _Diag r am 

AUTHOR : 

S . ROBERT 

2. 1. 1. Interface circuit s 

The circuit s mu st not invert the s ignals 

Output Circuits Names 

Logic signa l l To 

AOKI 

-,. ·" •· 

" 

" 

" 

" 

" 

" 

SIGNATURE 

I 
Philips Data Systems 

-- -i===J-FST 

-- -i===J-REV 

-- -i===J-FWD 

-- -I 1-LCK 

-- --c==J-WDL 

-- --c==J-RCD 
' -- --c==J-WCD 

-- -c=:==J-SRC 

RESPONSIBLE 

F . DENJEAN 

IGSC - Centre Technique et lndustriel - Fontenay-aux-Roses - France 

connector 

--FST * 

--REV * .. __ ..,,... 
. . --FWD * 

--LCK* 

--WDL * 

--RCD * 

--WCD * 

--SRC * 

APPROVAL 

G. COTTET 

Date : 721023 
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SAG 

AUTHOR : 

S . ROBERT 

ELEMENT 2 2 0 ? --------------------CASSETTE 

BASELINE 2 : ELEMENT PERFORMANCE SPECIF ICATIONS 

TYPE OF PAGE : 9 - Specia l Circu i t_ Req:uirement s 

I nput Circuit s from connector I Loqic signa l 

- -r==J- -AIKI A• A 

-- ---r==J-" BET • BET 

-- -r::==J- --
" CI P • CIP 

-- -c==J- --
" RDY • RDY 

-- -r::==J- --
" RDA• RDA 

" WUN • -c:==J-+ WUN 

SRC .. SRC 

2. 1. 3 Cassette_ powe r _ supply 

Vol tage : + 12V: tolerance +10% cur r ent 1. 3.A max 

-12V " 

+SV " 

SI GNATURE 

I 
Phi l ips Data Systems 

+ 10% 

+10% 

RESPONSIBLE 

F . DENJEAN 

" 

" 

SOmA max 

1.0A ma x 

APPROVAL 
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SAG ELEMENT 22 a.2 . CASSETTE 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 - Spec i a l circuit s Reguireme r.fts 

3. Electrical Requirements 

3 .1 

3 .2 

Special_circuit s _ power_supply 

Vee= +SV + 5% 

Interface circuits 

3.2.1 The transmiss i on lines 

Cable= 0712 220 0 4001 

Max length = 3m 

3.2.2 Timing r equirement s 

trise SOOns 

t fall SOOns 

3.2.3 Loading 

3 .2.3.1 

3 .2. 3 . 2 

Output circuit s 

Pan in 10 
Loading circuit 

Input circuit !I 
i 

rw 

FCH ••• 

75R 

3300pF 
Fan out: 2 
Driving circuit -o~,,._ 

FCH231 

AUTHOR : 

S . ROBERT I 
SIGNATURE 

Phi Ii ps Data Systems 

RESPONSIBLE 

F . DE NJEAN 
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SAG ELEMENT 2 2 o ~ o CASSETTE 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 - Specia l Ci rcuit s Reguiremen '"" s 

3.3 Speed_refe r e nc e _clock_circu it 

AUTHOR : 

·S . ROBE RT 

This circuit 

is 768KHZ + 

Fan out : 10 

SRC _J 

Duty cycl e 

SIGNATURE 

I 

d e liver s a s qua r e wav e SRC 

2% 

30% to 70% 

RESPONSIBLE 

F . DENJEAN 
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which fr equ ency 
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SAG ELEMENT 22 o2: CASSETTE 
BASELINE 2 ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE 9 : SPECIAL CIRCUITS REQUIRt:MENTS 

AUTHOR : ROB ERT 
ENGELKI NG 

4 - MECHANICAL REQUIREME NTS 

See document : 

SIGNATURE RESPONSIBLE 

I GIMOND 
Phi lips Data Systems 
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SAG 

AUTHOR : ROBERT 
ENGEL KI NG 

ELEMENT : 22o2 : CASSETTE 
BASELINE 2 ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 : SPECIAL CIRCUITS REQUIRIEMENTS 

5 - ENVIRONMENTAL REQUIREMENTS 

See document : SAG Specso Section 3 o2o 2 o1o 

SIGNATURE RESPONSIBLE APPROVAL 

I GIMOND COTTET 
Philips Data Systems Date : 72 10 2.3 
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SAG 22o2 : CASSETTE 

ELEMENT PERFORMANCE SPEC IFICATIONS 

ELEMENT 

BASELINE 2 

TYPE OF PAGE 9 : SPECIAL CIRCUITS REQU I R8MENTS 

AUTHOR : ROBERT 
ENGELKING 

6 - RELIABILITY REQUIREMENTS 

SIGNATURE RESPONSIBL E 

I GIMOND 
Philips Data Systems 
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