7hHLS 1L
9
PoBIN [F8 > 1 [EE::XDZ 741532\ 8
10 8B
510
vA
15 9 R23
ws >—200 " o e
510
Alk |86 - ! A6
5 8¢ 10 R22
A13 As 0 & 170 ENBL
: 510
Ai2 D 3 Ah N | —
R25
4 11 S
AN Ay 0, & RAM ENBL
MMI6301 510
;
Al0 ] 37 > A
; 2 . R26
A9 D—— A, 0, PN ROM ENBL
A8 | 85)1 5 AO
13 — | 1
SINTA 5, G,
SINP I h6:=
SOUT
3 —17 ——
A s> A, 19, READ DATA
| 161 6 READ WARK
o[> I ;
162 READ STATUS
o] _ZhLs155_ | 4
70 ENBL $TB, 1q, COAD HEAD
hi ___ 19 —
STB, 24, WRITE DATA
10 -
5 zﬁl WRITE MARK
WRITE DATA, "
262 | WRITE FNCIN
1 112 -
INPUT ENBL DATA, 2T, WRITE SERIAL
2 3
D07 [90 > N, ouT, DATA 7
006 > 4 IN,  ouT, | > DATA 6
005 [33> o, our, b oata s
. C
oot (35> 8‘Nh9 ouT,} 2 oATA 4
2 1
D03 N, OUTg DATA 3
14 13
Do2 |88 > Ihl6 OUTG._—_ DATA 2
16 15
001 [35 > N, ouT, DATA 1
18 17
pog [36 > : tNg  OUTg DATA @
1 Ew‘ﬁ_iussi’
A
WRITE --—4[;;:EEEIB
14
o E>—"1
i5
A7 B3>
7 183 A?
a6 [B2>—— Ag
2 7C
as (29> Ag
3 9
Al A, 0, DATA 3
4 10
a3 3> Ay 0, DATA 2
7 11
A2 A, 0, DATA 1
6 12
a1 [8o> A, 0, DATA ¢
MM16306
y o™
- 13 |
ROM ENBL s

68 Y
(e 17 1°¢ 10

13
74Ls08 \ 11

w > 2] 8 J

7LLS 14
INPUT ENBL 3] :>O 4

- INPUT ENBL
DATA 7 2 N, OUT, 18 DI7
6 4 16
DATA In,  OUT,
DATA 5 6 LI DI
8 12
DATA 4 IN,  OUT,
10C
11 9
DATA 3 N, OUT, ———-@ DI
13 7
DATA 2 INg  OUT
DATA 1 B, oot ]
7 7
17 3
DATA @ INg  OUTg
19 74LS241
ENBL,
INPUT ENBL ! L,
7
A7 A,
[
A6 A
5
AG A
i5 2112
Al Ah
1 12
A3 Ay 1/0,, DATA 7
2 11
AL ——— A 170, DATA 6
6B
10
Al 3 A, 170, DATA 5
A a A 170, 9 DATA &
WRITE 14 R/W
RAM ENBL 13 s
7
A7 A,
A6 6 A
6
5
" E 2112
15
Al Ah
1 , 12
A3 | A, 1/0,, DATA 3
2 11
A2 A, 170, DATA 2
7B
Al 3 A, 1/0, 10 DATA 1
4 9
AP | A, 170, DATA @
14 -
WRITE R/W
RAM ENBL 13 s
14
15
A7 A
6 1A
A 6
2 6C
AS A5
3 9
Al Ay 0y DATA 7
4 10
A3 Ay 0, | DATA 6
7 11
A2 A, o, DATA §
6 12
AT A, 0, | DATA 4
Ag 5 A MM16306
0
— 13 _
ROM ENBL s

3

L

1

v 0 ¥V ¥

5

DI6

DI L

DI2

DIg
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R1 /
A v
J1 l 3 180 e Ve —
DISK DATA [46 >— ‘0
A ¢ 8090 9 — ec
WRITE GATE DATA v v
11 11B CC cC
O 10 4 10 b
SET SET SET SET
12 2
¢ D o P— ack —Hp o 2 12 o— & ck —{p o B— ¢ ik
JhLS7h 74LS74 74Ls 74 7LLSTh
11 12B _l8 12B '3 11 13B 13B
SYS CLK ¢ 3 — Aok —Ac 3 —— ACLR 3 1¢ Tl X
CLEAR CLEAR CLEAR CLEAR
2 it i a 1
5 T 8090 3 L L L
OUT OF PHASE S4L302 A 8090 o . RESET
¢ ® 118
ATLK 108 15 14
LK 2] cik DATA
. i 74LS161 l
EOW Vee — o 12 =
SET
3 2 13| 7HLSTON\ 12 _ | ___ % FLLK 12 9
3-HEAD D, Q ONE READ MARK D [OAD . 0 Ls 7l READ DATA
\ : , 38 . Q E CLK 78LS7
ONE —————] DZ Q2 TWO UCC D 13C 14 1 2C
TWo 6 7 s 0, D CLK &1
N b THREE
3 N 2, Vee c o RN CLEAR
1 10
THREE —————{ D, 0, FOUR Alg ¢ \V/ 13
| ENBL P | v
13 12 3 cc B CLK
FOUR D, o OUT OF PHASE A
JHLS174 13 1
5 F CLK F CLK
CLEAR E CLK £ CLK 8090
74LS20 - 74LS20 —_— b ’ 5
(|)1 10 E0W i EOC O EOC
RESET D CLK 13A C CLK 13A
A' CLK 3 D CLK 6 b ! >
4 Mhz 8090
v Yee ™)
cC c STANDARD - LEFT
v O
) T cC J) 4 10
3.9 k ¥ R2 = s(ér o SYS CLK
2 74LS124 2 5 12 9
q CNTL D Q D Q O
o 74LS74 7hLS T4 MiNi - RIGHT L2 \ 0
LS R3 Ve VCO PWR , ] wm _|e y g 7hL502 §vs LK
Q ¢ Q C 9A Q 8 10B
v 3 e - SLIDE SW 2
\V cc CLEAR CLEAR
v 11 |_—_8A @) 1 Y 13 v
cc— ENBL,
6 g
ENBL , Yee ™ Yec
v v
! o s
12 ST 9 2] SET 1
Vee D Q D Q
TULSTh o | 74LS74 74LSTh
6, 2> ‘3isc So2— mmsez —Y 8 PRSE? —2 ¢ 18 n
CLEAR CLEAR g | 74Ls10 —
13 » N, OO, {72> ereapy
Ve =1 74L500\_ 17 i (l)] 1o 2 "
PSYNC [7€ 2] 3 INg  OTT,
Vcc_é ) 74368
e 1-1/0 EMBL ETJELB
2 5 4
Ve D Q 7HLS32N0 6
750514 7hLST7h — 5| 8B
- 5 6 3 E0wW
1-READ MARK READ MARK ¢ 2C
: CLEAR 10
o [ 741508 '\ 3 1 1o SET
9
2 [ D
5B Q
A@ . ! 74LS 74
1-READ DATA [ hL500 y -
) READ ATTN ¢
—BFAD WARK 3C
1-READ MARK ———— CLEAR Vee
o 2
Vee SET
+8 voLts [1 > IN ouT 45 VOLTS (v, — WRITE SYNC 2 2 WRITE GATE
. 805 . ] A 741574
39 ch LM340/5 c2 39 SET 3 1
2 5
D Q
GROUND {50 > GND 5 g I4LS 74 CLEAF:
1-WRITE DATA [ iisoo\ 8 ; |6 y __(])
— 0] 3¢ ¢ Q 9 cC
1-WRITE HARK — CLEAR EOC 741508 \ 8
10
ALL RESISTANCES ARE GIVEN IN OHMS v _(') ! A CLK { °
cc

ALL CAPACITANCES ARE GIVEN IN MICROFARADS
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A THINKER TOY®T proDUCT

DISK DATA BUFFER®, DISK WRITE LOG!C, AMD SERIAL /0 LOGIC

5.
2-WRITE SYNC -
74LS14 _ 11
1-DATA ¢ 41502 F""‘““\\ N
L 6
1-DATA 1 108 ; 74Ls08 HIGH  — A V(o
1-DATA 2 -_-_~5_B/ R24
10
INPUT
2-READ DATA SR n
16 | 74LsS299 12
1-DATA 6 “1e Y 3] ¢ 2
— 10 —
1-DATA 5 15 F 2-5YS CLK eoe— 741520 8 14 D 2-5¥5 CLK 4 741520 6
5 WRITE DATA 3] 74165 WRITE CLOCK
1-DATA 4 : 2-acLk — 3] 1z2¢ E 2-ATCLR 2| 12¢
1-DATA 3 ———-|M p ¢ | Q-—L' F
6 2-C CLK 12 5 2-C CLK 1
1-DATA 2 ————{ ¢ H1GH -
1-DATA 1 31s 6
, 1 H1GH H
1-DATA ¢ A 1-WRITE MARK
, 740532\ 3 W oo/T
\ 2-READ ATTN '3 12 2 g (I 2-E0C 88 R
8090 CLEAR 2-A CLK CLK
’ ENBL
L] v —j) 9
cc cc \V4 é;JS
I 180 \ 0
J1 WRITE DATA
R13 2 — 13 741500 3 2 —13
READY [ 22 IN ouT 1-DATA 7 IN ouT WRITE DISK DATA
1 1 —_— 2 c 1 1
180 WRITE CLOCK an— 2} 3
RS . N L | 2-WRITE GATE 10 IN,  OUT, 2 4 40> WRITE GATE
SECTOR [25>— > INg DT, 1-DATA 6 POC [3>— J) \ w |
0 ! IN,  OUT,—{36> §Tep
TWO SIDED F 6 IN ouT ’ 1-DATA 5 1-WRITE FNCTN 11 - 6 g DIRECTION
(o> o l 3 3 CLK N, O80T, {35> ©biRecTion
> 1-DATA & 4 > e
- D Q ENBL
_ R11 — A
INDEX { 20>- 4 IN,  OUT, 2 1-DATA & 3 2 2 - !
180 1-DATA 2 ——p, o
R10 14 — {13 3 7hLS273_ |2 2 3
> l . 1-DATA -DATA - [7%>
. TRACK @@ | 4o>> s N OUT, DATA 3 1-DATA 7 D, Q, IN,  OUT, | 26> DRIVE SELECT 1
81L596 ~DATA 6 14 15 6 il
R12 | '8 Al I 1-D D¢ Q Ny OUT, [(6> iNTsE
WRITE PROTECT [ 45> INg  OUTg 1-DATA ¢ . 5A ¢ 0 6A g
1-DATA 5 0,4 Q, IN, 00T ——{30>> ORIVE SELECT 3
8 A 9 17 16 12 11
HEAD lNI.|, UT}-} 1-DATA 2 1-DATA 1 D? Q? |N5 UUTS —{32 > TDRIVE SELECT
18 19 14 — |13
1-DATA @ 2 DR 2
—_— 16 - |15 ? Dy Qg N, 00T ——{28> BRTVE SELECT
SERIAL INPUT N, OUT, | 1-DATA 1 g 5 A .
- S— 2
1-DATA 3 0, Q, IN, 0T, i€ ToAD mEAD
- 1 i 74368
1-READ STATUS ENBL ENBL
I A A
19— 15) —
ENBL ®— ENBL,
1-TOAD HEAD
J)1
4.7k
y -
UCC -/ ? SERIAL INPUT . CLEAR
R19 ENBL P
47k LEFT - 10]
v, W\ 2N3906 I STANDARD  VcC 5 ENBL T
R18 INDEX v.. —={TOAD S —
Q, l q [zo>——o cC Lo 1-TOAD HEAD
Q
2 2 2)10
2N3904 - —0—~—————CLK
32 3.3k — 3| 7uLsie 2l T s
R$232 INPUT [1 Y 27k SRS SECTOR | 2B>=——0 A D Q _L_.._... HEAD
R7 1 MINI - RIGHT f ‘17— 74LST7H
_ 15 1 10A 8 —_
N9 14 CR1 SLIDE SW 1 2 ¢ CRY c I F - HEAD
470 6, "B CLEAR
Vee Y '
R20 13
J2 27k
TTY INPUT + [3> & v\ ® Foc fog >
+ R6
.82 == ¢3
J2 , 3.3k R15 +12 VOLTS
TTY INPUT - [5 > .- . cc
oC I A ’ 7
v 42
‘é; 1.5k R14 6 3.3k
741 —_— & 2 > RS232 OUTPUT
-16 voLTS [52 >— A ® -12 VOLTS " 01 == i
R27 N R J2
1-DATA 5 D Q 1k ] ———{ 3> rs232 GROUND
IN7H2  CR2 == C5 2.7 . v 12 VOLTS
+ 7 LS?h R]? cC
1k VvV
3 10A |6
\Y4 1-WRITE SERIAL C v |\ 2N3906 J2
CLEAR R16 0 —{T6> 11v outeuT +
_T!
v
240 ce 240 J2
+16 voLTs [2 >——aN -9 +12 VOLTS N 7> t1v outeur -
R28 N Y£> R21
IN4T742  CR3 T c6 2.7
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0 | 1
sesece | [T

2
11

3 | 4 | 5 | 6 | 7
EERRRRRERRRR RN RN RRRRRRRERR RN

0
[T

| 1 l 2

l 3 |
RERRRERRRRR

DATA _]J

A'CLK

A CLK

| T VT

B CLK

C CLK

[

i

I (|

ONE (7A2)

TWO

THREE

FOUR
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TIMING DIAGRAM FOR THE SERIAL DATA STREAM TO AND FROM THE FLOPPY DISK

D CLK (13C14)

E CLK

F CLK

EOC (13A6)

Lo

PREADY (3All)

WRITE GATE (1C5)

LOAD PULSE FOR DISK DATA SHIFT REGISTER (WRITE)

DISK WRITE DATA PULSES

DISK WRITE CLOCK PULSES

DISK DATA SHIFT PULSES




ADDRESS BUS

ROM
DECODER

CPU CMD & CNTL

| g 1/0 CNTL
P ROM CNTL
| B RAM CNTL

3 BOARD SEL

I/0 CNTL
¥

ADDRESS BUS DISK
JOCKEY
COMMAND
AND
CONTROL
LOGIC

CPU CMD & CNTL

L READ DATA CMD

#» READ ID CMD
——3® READ STATUS CMD
———» | OAD HEAD CMD
——3» WRITE DATA CMD
3= WRITE 1D CMD
—— DISK FUNCTION CMD

——» WRITE SERIAL CMD

 ROM CNTL————*
\

ADDRESS BUS ROM

WRITE SERIAL CMD ﬁ

SERIAL

CPU CMD & CNTL

-

ADDRESS BUS RAM

1\/'

RAM CNTL

I/0 CNTL

DATA

BUFFER

READ STATUS CMD

i

\ DISK
STATUS
DISK STATUS BUS BUFFER
&
Y SERTAL
INPUT
TTY QUTPUT s LOGIC
RS232 QUTPUT P

QuUTPUT

- -

LOGIC

o TTY INPUT

P RSZ232 INPUT

I/0 CNTL ——-—1

DATA
QUTPUT

/ BUFFER

CPU DATA INPUT BUS

BOARD SEL

DISK
1/0 DATA

STORAGE

&

SHIFT

d 1 Lo6Ic

<

.

READ DATA CHD ———

READ ID COM——gmd  DATA

SEPARATION
WRITE DATA CMD— g AND

ENCODING

WRITE 1D CMD —goml o o

DISK DATA OUTPUT — i  AND

CONTROL
[/0 CNTL _.1

——P» PREADY BP72

Y

HEAD LOAD CMD el

DISK
5 | COMMAND

\ AND
CONTROL
/ LOGIC
&

BUFFERS

DISK CMD & CNTL BUS

DISK FUNTION CMD +

A THINKER TOY PRODUCT
SYSTEM BLOCK DIAGRAM
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