J1
o oo rse_}0 o{fcrt }o © c7 9 o{cr o i3
K1
6 o 12
C
2
5 21 < . o{ R0 }o of[ce}o0 o{ci Po o Rz }o
@
o | CR | o{ ri1 o o{ r5 o o{rt }Fo o r7 }o o R28 }—o0
LM340/5 |
O O Rl o R12 -0 o5 )0 o rR22 }-O
7805 K2 o O— R29 —0
| : g LI o
23 24 L T € 2 9 o{En}o {1 1
: ©,
- o7 (R }o @ 9 O\ o{ Tz}
o K3 LO Z5A z58 | {12
o—{R6_ 0R33 |
3 +C10 © O—{CRION}I-O o—R cr3 }-©
D (0)
z6 z7 c
z8 29 Z10 15
() ()
(0) (o)
6 ) .
Z13 A 214 A 215
Z11 212 ~ o O 3T O
()
() D ® O (6)
C C
Z16 217 21 218 Z19 720 221 222 25 723 724
) 9 () () () )
) Q@
R bl - . . .
RI 47 Kk R22 47 k@ Cl .01 ufd C22 by-pass K1 Gordos 761A52 Z12 2112/5039927 INTEL
RZ 24 0 RRZ 1.5 " c2 .ot " C23 by-pass K2 " Z13 741574
R3 47 k@ R4 3.3 " cs .ot " C24 by-pass K3 " Z14 74LS00
R& 24 A RS 3.3 " Ca .+ " C25 by-pass 715 7415155 TRANS | STORS
RS 47 kt  R6 27 " cs .82 " C26 by-pass Q1  2N3904 Z16 6306-1 MONOLITHIC MEMORYS c
R6 24 Q rRR7 27 " c6  .001 " C27 by-pass Q2 2N3906 Z17 6306-1
'RT 1 ka R28 240 Q 4W C7 .01 " C28 by-pass Q3  2N3906 Z18 74LS139 B
RE 4.7 " RR9 470 " 1w C8 .82 " Q4 2N3906 Z19 74LS04 E
RO 4.7 " R0 470 " 1W C9 39 " Z20 6301-1 MONOLITHIC MEMORYS
RIO 4.7 " R31T 1k clo 39 - " CR1  IN914/4820-0201 Z1 DS8835  NATIONAL 721 74LS367 BOTTOM VIEW
RIT 4.7 " R2 1 " C11 39 " CR2 " | Z2 DS8835 722 7415367
RIZ 15 " R33 1 " C12 by-pass CR3 " Z3 74LS37 223 8797 SIGNETICS
RI3 15 " R34 1" C13 by-pass CR4 " |l za 7415273 724 8197
RI4 15 " R3S 1" C14 by-pass CR5 " 4t z5A w3
R1S 10 " R36 1 " C15 by-pass CR6 " i Z5B 741 . .
R16 10 " R37 1 " C16 by-pass CR7 " Z6 2112/5039927 INTEL by-pass capicators vary from kit to kit
R17 22 " R38 "2 R 3w C17 by-pass CR8 non-existant Z7 2112/5039927 from .01 ufd to .1 ufd
RI8 330 " R39 o n n CI8 by-pass CR9  1N4742 12V 1W Z8 7406
R0 3.3 " C20 by-pass CR11 1N4585 Z10 7415874 COMPONENT LAYOUT
RR1 4.7 " C21 by-pass o . Z11 2112/5039927 INTEL
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741500
Z14

PDBIN BP78 { >
15
A15 BP32 [ > Aq
Vee
, .
A14 BP86 {} Ag
1k
5 MM6301 ‘J) R37
A13 BP85 [:::>47 As
; 720 13 IE':” 12
A12 BP33 ( > A4 74L504
4 9 —_—
Al1 BP87 {A > A B, SELECT MEM
7 10 —_—
A10 BP37 [ > A, B ® ENBL INPUT
6 11
SINP BP46 { > Aq B, /0 INPUT
5 12 —e
SOUT BP45 [ > Ay B, 70 OUTPUT
13 | 14
SINTA BP96 | > Cs, 632
A9 BP34 > 518 M, ] TAPE TNPUT
74LS155_ |,
3 0, SERIAL INPUT
A8 BP84 { :;> A ;
762\ STATUS INPUT
1/0 INPUT DATA, 10, DATA INPUT
70 OUTPUT 1 DATA, 560 ° TAPE OUT STB
— |10
5 20 SERIAL OUT ST
ENBL INPUT §T§1 "
I 2Q,————— READER STB
2-WR  ——— STB, .
20, DATA OUT STB
A9 BP34 > B oL
> Qo 741500
, 718 d 5 2 Z14
1
A8 BP84 { ::> A ;
0y SEL RAM,
. 7415139 |5
SELECT MEM ENBL Qs SEL RAM,
13 ~ 110
PROT BP70 E > B o
Z18
14
UNPROT BP20 {:::>>f A
7415139 POC BP99 [ :>
—_— 15 | LR
SELECT MEM ENBL 0,
2
D03 BP89Y [ > IN, ouT, DATA3
4 5
DO5 BP39 | > INy  OUT, DATAS
222
DO7 BP90 [:::>> 6 INy  OUTS| ’ DATA7
7415367
D06 BP40 [ :>> 10 IN, ouT, 2 DATA6
— 1
2- WR Y DISABLE,
2 3
Do1 8P35 [ >— IN,  OuT, DATA1
DO BP36 [ >— : IN, OUTZ‘LS_ DATA®
z2
6 7
D04 BP38 { > INy  OUTyf— DATA4
o] 748367
DO2 BPS8 [:::; IN,  OUT, DATA2
1
DISABLE,

6 :
2 3
DATA4 INy  OUT, { > 014 BpY1
4 5
DATA2 IN,  ouT, { > D12 BPas
; 723 ,
DATAS5 INg  OUT3 ~{ > D15 BPO2
ol 8T .
DATA3 IN,  OuT, { > oi13 BrPaz
1
@—D!SABLE,
DATA6 a out, > [ > 16 BPY3
1 Ut
DATA7 N our, |2 DI7 BP43
2 2 >
DATAT Y out, |- DI1 BP94
3 3 >
0 224 .
DATAZ IN,  OUT, —{_> 19 P95
0 8197 y
IN;  OUT, [> Ps 8re9
3 4 14 13
PSYNC BP76 [ > Z1 IN ouT { > xrov BP3
6 6 (PRDY BP72)
ibisABLE
A
— 15
SELECT MEM DISABLE,
SELECT ROM
&
SET
2 Z13
D
KE;_- 741574
3 6 C——
c 0] @ MEMP
CLEAR
ﬁ)1
3 2
DATA7 D, Q LATCH7
4 5
DATA3 D Q LATCH3
2 2
7 6
DATAS D5 Qs LATCHS
g | 74LS273 |4
DATAT D 0 LATCH1
4 4
13 12
DATA@ D, 05 LATCHg
14 4 15
DATA4 —{D, Og LATCH4
17 16 |
DATAZ — 1o, 0, LATCH2
18 19
DATA6 D Q LATCH6
8 8
_ 1
DATA OUT STB CLOCK
POC BP9Y ' {CTEAR

>
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.001
. RI7 . R19
2J13 A VAmo Vee Z{Lk " K Yec
.81,C2  RI3 M1k | R18 ' 12 1"
UNIT #2 EAR [ o> —— - D ‘ym - INg 0T, 1-DATAO
15 k b.7 &k R9 v CR5 ‘721
2410 .01 C3 R14 v cc | 9k 10 k RI6 2 14
UNIT #1 EAR } Vs ¢ Vn e Vv Ve
5 k "-71',LR“ 3 7415367
2J1 01 Ci R12 cc 10 k RIS
: N 3 B YT TV 15
UNIT #3 EAR — ®- D SA—e 1-TAPE TNPUT DISABLE,
15 k IN91h CR6
cs "
245 4.7 kg = .82
2J9 6 12 10
N4 <
7406 7406 7406
2414 28 28 Z8
\ v 244
5 13 " SRR G >
CR2 ( K2 UNIT #2 MOTION
~ 13
| . 9, 7406 [ >
1=-DATA2 D, NE 3 4
28>O'—J
1 'S . 2J6
29
3, N9 14 [ >
1-DATAI 2o, \ 7406 CR3 { K3 UNIT #1 MOTION
0 z8 {>am
7415175 f
B
12 3 7406 { >2J2
1-DATA3 Dy o L10 2 1 5 8 N9 14
3 . CR1 ( K1 UNIT #3 MOTION
R7
3 0,2 W { >15
1-DATAOQ D
4 Ik R4
¢ j/:: - L 203
1-TAPE OUT ST8 ——————— CLOCK ' Y 4> wiT #2 mic
CLEAR ca i ' <
R6
L VAs ' 207
POC  8P99 [ >— r RS L
10 zh v UNIT #1 MIC
I S S
12 74LS74 |9
1-DATAO b Q—l R33 v R L 2J16
A Vee 24 V\— {> it #3 MicC
210 1k
- 3.3 k, R24 )
1|c J8 R34 W
1-SERTAL OUT S1B | W 04 cc
1k I\ 1.5 k , R23 3
CLEAR 2N3906 47 W 3J2
13 {T> rs232 out+
v 2
cC
! 345
, SET {> 117 out+
741574
1-DATAO |
D R32 Ve 3J6
210 1k c V55 TTY OUT-
1-READER STB | =k KQB 339
CLEAR Ik 2N3906 - > reAdEr ouT+
1 X
Poc  8r99 [ > tl) ALL CAPICATOR VALUES ARE IN MICROFARADS 470 R29 >J8
-12 VOLTS Vv —{ > reaoer out-
ALL RESISTOR VALUES ARE IN OHMS
R21
Vee VA 12 "
b.7 k INg ouT, | 1-DATAQ
2N3906
R22
v - Q2 14 723
cC v
47 k e
8797
1-SERTAL INPUT 2 Jo1sABLE,
R25 Q1 2N3904
RS232 IN+ 3J1| > \—
3.3k 12 iy
INg  OuT| 1-DATAO
IN9 14 CR7
" 722
- 3-ATTN 1-DATA1
RS232 IN 3JI% TaLs367
- 15
1=-STATUS INPUT DISABLE,
R30
Vee VA
+é;6>z VoLTS [ A TN +12 VOLTS
k R26 R27 9 8 13 R38
TTY IN+ 3J3 l >- N— o Yo ® 219 [ 7aLS37\ 14 \
741504 IN&7A2 CR10
. 27 k 27 k 12| z3 , ]
c8 = .82 - C12
] " yeess
TTY IN- 334 [ >———@——-12 vouTS , 240 L
1 73 BP52 [:::>}7 R39
1-SERTAL INPUT |
INL742 CR9
| > -@- +#5 YOLTS
+ LM340/5 + Voo
C9 = 39 7805 39 C10
l' > THE SPEAKEASY 1/0 INTERFACE A THINKER TOY from MORROW'S  PAGE 2 ‘
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A8 BP84 | >-

1-SELECT ROM

A8 BP84 | >

1-SELECT ROM

AD

Al

A2

A3

A4

A5

A6

A7

DATA READY

MWRITE

BP79

BP80O

BP81

BP31

BP30

BP29

BP82

BP83

1313

BP68

BP77

1
-

/o 5
E E 6
M — 54, M — 1A
0 1 0 6
R 7 R .
Y AZ Y A7
4 MM6 306 4 2112
A — As A AO
D D
0 3 z16 |12 5 3|, 2|2
R A4 B1 DATA7 R —A |/o4
E 11 E 1
S 2| A B DATA6 S 2| a 1/0
5 2 2 3
S S
1 A 10 1 A 10
— A Bs DATAS —_— A 1/0, |
15 9 15 9
\\\ A B, DATA4 \ Ag 170,
14 - 14 _
Ag MEM WRITE R/W
13| = —_ 13 | —
Cs SEL RAM, cs
/5], /5]
0 5
M . M .
E [ A E A
M 1 M 6
0 7 0 7
R e AZ R A7
Y 4 MM6306 1 Y 4 2112
A A3 A Ag
Z17 Z12
D 3 12 D 3 12
o — A, B, DATA3 o — A 1/0,
R 2 1 R 2 1
E As B, DATA2 £ A, 1/03 |
: 1 10 2 1 10
S S 1]
| Ag Bs DATAT Ag 1/0,
15 9 15 9
\-—-— A5 By f—— DATA® \ A, 170, |
14 -
Ag MEM WRITE 14 R/W
13 | — R 13 | —
cS SEL RAM, CS
[:::> ) M
E
M
o— | o
R
Y
A
D
(>— | o
R
E
o |
S
1-DATA TINPUT
v 10
Oo— & .
/ 12 SET
D
R36 9 1 k KE:—- Z13
741574
11 8
| > c 0 ATTN
CLEAR
Vee 13
- 10
12 1-MEMP ———— 741500 \ _ ¢ -
11 —
219 WR
741504
A Vee
+
c13 cl4 C15 THROUGH c11

1
J

;1; Cc28

I
!

DATA7

DATA6

DATAS

DATA4

DATA3

DATAZ

DATA1

DATA®

<TVOEZMX

nwounm>xooo >

MEM WRITE

SEL RAM1

<2VO=ZmMm=X

nwnMm>DVDO O >

MEM WRITTE

SEL RAM,

1-LATCH3
1-DATA3
1-LATCH1
1-DATA1
1-LATCH@
1-DATAQ
1-LATCHZ

1-DATAZ

1-LATCH6
1-DATAb6
1-LATCH4
1-DATA4
1-LATCH5
1-DATAS
1-LATCH?

1-DATA7

1-DATA INPUT

1-DATA INPUT ———E

11

143

1J4

1J2

1J5

1J9

[NRR

1J12

1J10

// 5
— A5
6
A
7 A
4 2112
— %
3 Z6 12
—_1A 1/0 DATA7
1 4
2 11
— A, /04 DATA6
1 10
— A 1/0, DATAS
15 9
A 1/0 DATA4
N 4 !
14 _
———— R/W
I
// 5
As
6
Ag
7
Ay
s 2112
Ao
=2 Z7|/o 12
— A, 4 DATA3
2 11
— A, 1/04] DATA2
1 10
—A; 10, DATAT
N S VN DATAg
14| _
R/W
13 | —
21
_______jL‘lNA ‘
3 BUS , —{ > 1/0 pATA3
——Jout,
5 Z1
— 1Ny §
6 BUSg 4{:::> 1/0 DATA1
DS8835
S— R ING 2
0 BUS {> 1/0 DATAS
— 0T
Ik INg 5
13 BUS {> 1/0 pATA2
—3 outp
7] ro 0 P—@— > TRENeL
2 IN, :
; BUS {> 1/0 pATAs
ouT,
2
> INg A
¢ BUS —{ > 1/0 DATA4
ouT,
11| Dsses3s
INg "
10 BUS . 4{:::> I/O DATAS
ouT,
14 IN
D 15
13 BUS,, —{> 1/0 DATAT
ouT,
—— *——/\— v
R35 cC
4
74837\ 6
73 {" > npuT TO BUS 147
9
| 741537 \ _8
23 4;£:::>OUTPUT RDY 1J6

1-DATA OUT STB ——E
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b1 J1 pin 1 [ >— D I/0 DATA # J1 pin b
b2 J1 pin2 [ > {> 170 pATA 1 U1 pin 3
b3 J1 pin 3 [ > > 170 bATA 2 1 pin 2
b4 J1 pin &[> {"> 1/0 bATA 3 41 pin 1
b5 J1 pin 5 D D 1/0 DATA 4 J1 pin 11
b6 J1 pin 6 [ > {> 170 bATA 5 41 pin 12
b7 J1pin 7 [ > {> 10 0aTA 6 U1 pin 9
b8 J1 pin 8 [:::> 41:::;> 1/0 DATA 7 J1 pin 10
st8 J1 pin 9 [ > {T> oATA READY J1 pin 13

CHERRY ''PRO'' KEYBOARD INTERFACE EXAMPLE

bg 1/0 pin1 [_>

1/0 DATA @ J1 pin 4

D1 1/0 pin 16 I >

/0 DATA 1 J1 pin 3

1/0 DATA 2 J1 pin 2

D2 1/0 pin 2 | >.

1/0 DATA 3 J1 pin 1

D3 1/0 pin ISI >

1/0 DATA 4 J1 pin 11

D4 1/0 pin 3 | >

1/0 DATA 5 J1 pin 12

D5 1/0 pin 14 (}

D6 1/0 pin 4 I >

1/0 DATA 6 J1 pin 9

b7 170 pin 13 [ >

i/0 DATA 7 J1 pin 10

DATA READY J1 pin 13

RDA 1/0 pin 7 ‘ >-

AYRLY ALY A v v o A o A v A v A

ACK 1/0 pin 5 <L =

INPUT TO BUS J1 pin 7

OLIVER PAPER TAPE READER INTERFACE EXAMPLE

PARALLEL PORT INTERFACE EXAMPLES A THINKER TOY PRODUCT FROM MORROW'S

o

~—c-

SPEAKEASY 1/0 BOARD




ADDRESS
AND

ADDR 8 - 15

TIMING
DECODING
AND

§ OONTROL

8080 CPU CONTROL

MM6301

7415155
~ ¥} 741LS139

74LS04

MEMORY CONTROL
INPUT CONTROL

OUTPUT CONTROL
TRCVR CONTROL

LATCH CONTROL
STAT CONTROL

SERIAL INPUT CONTROL
TAPE INPUT CONTROL

READER CONTROL

SERTAL OUTPUT CONTROL
TAPE OUTPUT CONTROL

8 éARALLEL LATCHED OUTPUT LINES

A A| Ds8835
741537 Al 74Ls273
8 DATA LINES \
3 CONTROL LINES /
DEVICE 7 Y| DEVICE 7
| )
I
N
45- TRCVR CONTROL T LATCH CONTROL .-ép
£
R
741574
a| 741537 | N 741574
) ) v
DEVICE 6 A v> DEVICE 6

L
4§— STAT CONTROL T READER CONTROL -——!§
R
741504 ' 741574
74LS367 N ) | 741
SERIAL OUTPUT ) S 4_1>
I pevice s [ T DEVICE 5

SERIAL INPUT CONTROL

___5X A

1\ LM311

AUDIO TAPE DATA OUTPUT ) 7415367

L
DEVICE 4

SERIAL OUTPUT CONTROL

b

TAPE INPUT CONTROL j

g | 74LS367

8080 CPU DATA OUT DATA

BUFFER

<\/"

N,

74LS175
7406

DEVICE 4

TAPE OUTPUT CONTROL

)

INPUT CONTROL —-9

RAM/ROM

ADDR 0 - 8

2112

Y| MMI 6306

MEMORY CONTROL --53

~—

8T97

DATA
BUFFER

OUTPUT CONTROL

_B

‘ > READER INPUT

1) SERIAL INPUT DATA

AUDIO TAPE
DATA INPUT

8080 CPU DATA [NPUT

—————1—> 8080 READY INPUT

1J1

142

1J3

1J4

1J5

1J6

-
~

0000000000000 .

A

: 2J1
2J15
2J2
2J14

12 2J3
2J13

!

341

3J2
J3

3J3

1J8

1J9

1J11

1J12

1J13

1J10

170 DATA3
/0 DATAZ
170 DATA1
170 DATA
TR ENBL
oueyT RoY
INRUT TO BUS
N/C

70 DATAG
170 DATA7
170 DATA4
170 DATA5

DATA READY

2J16 UNIT #3 MIC
UNIT #3 EAR
UNIT #3 MOTION
UNIT #3 MOTION
UNIT #3 GROUND
UNIT #2 MIC
UNIT #2 EAR
244 UNIT #2 MOTION
r 2412 UNIT #2 MOTION'® |
2J5 UNIT #2 GROUND
[>2511 ONIT #1 WoTIoN
2J6  UNIT #1 MOTION
2J10 UNIT #1 EAR
207  UNIT #1 MIC
2J9  UNIT #1 GROUND

|

RS232 INPUT

RS232 OUTPUT

RS232 GROUND

3J4

g— 5
= S L

3J7

TTY INPUT +

TTY INPUT -

TTY OUTPUT

+

TTY OUTPUT

348

3J9

READER OUT

+

READER OUT

THE SPEAKEASY 1/0 INTERFACE
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