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UL

3323333883818

Y iz

33 - A9

WAIT

NMT1

IRQ

Data Direction

DO
B2
B
D5
D6
D7

* % % * %% % ¥ % ¥ *

NOoOUNH W N — W0 ~DYOE WM~

*User for PIA or
Other Signals

NN
w N — O
[ O T I B B

-9volts

+5volts
+5volts

ground
ﬂround

30 -A76
31 - AS
32 - A8

N
H

7 -

Processor RDY or HL
Power Ground

Cl
c2
c3
c4

g
c8
€9 - Serial Trans.Gor+

C10- Serijal Receiver
C11- Serial Transmitter

C12- Serial Receiver Gor -

1o

* *'i-n-t-g

Al

A2
A3

A4

AO

p2

R/W
VMA
p2-VMA
A10

Al

M3

A14
A15
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3388333313
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MICROPROCESSORS

e et

vss 1 40 RES
o =2 391 ¢ (OUT) ﬂg—w g—
#1 touT)c 3 38s.0. HA;1 _] § sl
irRQ s 37 ¢ (IN) R —4 37—
N.C. s 36N.C. VMA —{5 36—
NMI s 35 n.c. NMI —16 B
syne 7 a2 r/w BA —7 ol I
Vec —8 B
vce s 3331 pBO a0 —s 32—
ABO o 323 oB1 A1 —10 $6800 31—
AB1 —J10 31| pB2 a2 n 30—
AB2 11 30{3 pB3 A3 —12 29—
AB3 12 N 20084 A4 — :i 23 -
AB4 13 9 283oss 2 e 26—
ABS 14 (g 27 Dss A7 —16 -] ol
AB6 15 26{J pB7 A8 —417 28—
AB7 16 25 AB15 A9 —{18 | =
ABS 17 24[7 AB14 G L i
A11—{20 21
AB9 118 231 AB13
AB10 — 19 223 AB12
AB11 —320 213 vss
0
; 27 | 30 o 2y \
™ . 3 A
1 —————— 1
e 19 2 A
MREQ 4——2;—- 3 2
TES e ——— Ay
SYSTEM 1ona 21 | 3 o A,
CONTROL , RD -] 15 A
WR - —_’36 S
37 e
RFSH - T A ADDRESS
L = = Ag BUS
= 8 39
CHATT et > Ag
| — & Ay
_ 24 | ! - A
WAIT ——— 2 A”
CPU 16 Z-80 CPU 3 A12
CONTROLY iNT — — > "3
_ 17 > A
Ml 5 14
— o A5 /
_ 26
RESET ——»
CPU 8USRG — 2> o
8US 23
CONTROL | BUSAK <#— 1
"5 % )
12 ©1
o __.;%_-. ——— D2
5V e e D3 DATA
GND —_— ‘——Pg D4 BUS
10 %5
"3 %
ta———» D; /

Z-80 PIN CONFIGURATION

RESET
TSC

]
DBE

R/W
Do

D2
D3

D5

D7
A15
A4
A13
A12
GND



XC6885/XC8T95

BUFFERS/DRIVERS

W/
Enable 1 E
Input A |2

13] Output F

12| Input E

aljala

L

10| Input D

Gnd [:8: Q—\ 9| Output D
Enable 2 | Enable 1 | Input Output

L L L L

L L H H

L H X (o]

H L X o

H H X (o]

XC6887/XC8T97
U

Enable 4 E
input A E
Output A E
Input 8 E

_(G—E Enable 2

14| Input F

10| Input D

Qutput B | 5§
InputC | 6
Output C | 7
Gnd |8
Enable Input Output

L L

L H

H X

H

PIN CONNECTIONS — MC6880

MC8T26
Receiver N
E
nable | 4 4 > EI Vee
Input
Receiver f Driver
Output E ‘4—15 Enable
1 Input
Bus1 |3 L l T/\l 14 Receiver
Output
Oriver 4
Input E E Bus 4
1 1
Receiver Driver
Output E 12| Input
2 4
Receiver
Bus2 | 6 11} Output
3
Driver
Input E E‘ Bus 3
2
Driver
Gnd E 9 | Input
3
TABLE 1
B/E | I/E OPERATION
0 0 Driver Disabled, Receiver Enabled
0 1 Driver Disabled, Receiver Disabled
1 0 Driver Enabled, Receiver Enabled
1 1 Driver Enabled, Receiver Disabled

L = Low Logic State

High Logic State

O = High Impedance State
X = Irrelevant

Ve BA  BY  BA  BY  4A 4y
HEX BUFFERS/DRIVERS Lo
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic: [‘{% -
BabBeEaleilniink
Y=A W Y 3A 4V 3A OV GND

SNB417 (J, W) SN7417 (J,N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

46 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

47 ACTIVE-LOW, OPEN-COLLECTOR, 156V OUTPUTS

1 1 3 4 $ ] 7 J
T, U o
e~ TeT T m
TS N T weuTs

SN5446A (J, W)  SN7446A (J, N)
SN54L.46 (J) SN74L46 (J, N}
SNG447A (J,W)  SN7447A (J,N)
SN54L47 (J) SN74L47 (J,N)
SN54LS47 (J,W) SN74LS47 (J, N}




NPS POE NDB2 NDB)  DBE D7 DBS D85 DB4 D83 DB2 DAY
{38) 136) (3®) (37) () (33) (32) (31) (30) (29 (28) (27) (26} ke

TTEUET 'i'__ ________ 7' Vss —| @1 | — vee
. vee — [ roE
v;, ' L I DATA INPUT HOLDING REGISTER RFF ——D,:_,t‘u;;.v \'/‘%g: :xg:;
" Ll | RD8 —4 |— nss
vod. 't : RD7 —f [ nes
= 12 = = \
veo_Le y | RD4 ~—f :- 087
o : TRAN l:m ‘ 1 ‘ ‘ i } LoGIC |  TEOC RD3 — $1883 — 086 .
S e [ 1 TRANSMITTER S.R. T e RO2 — }— 08S
L ] [0 g | RD1 —{ — o84
: | RPE ~——1 — 083
! PAR- | RFE —if — 082
| a) i ROR — |— o081
TRANSMITTER OEN TRANSMITTER SWE — b— 150
) | RCP — |— Teoc
| i RDA — — T0s
n - - - = = = = =1 0DA — |— ramr
p ! RSI — }— Reset
s RECEI s
“cm:ln .:;;sw'v RECEIVER 5.A. —E“r = “1; ZE?
| e A
| oy |
Wowis pmrp 1 DU 204 SR —) - . 600 o
; o ! ‘ o
RS START BIT Nec [’m ERROR STATUS WORD) | |
20 VERIFY on HOLDING REGISTER GISTER | s oo - . o
: L L I \ 4 p ‘M};o
P S 3K L L ) N ) [ R, e \_ | i ( W i)
i ®i g L 14) 115) (111 13 (18) 020 \J H f 15 - \;‘
mEsEY RCP RDE "RDS RDE  AOR AFE  RPE  SWE (MINY i (MAX)
(21) == TO ALL REGISTERS © @ o (2 rooel be 00 010 sje
RD? RDS RD3 RO1 (NOM) (MINE (NOM)
PIN/PACKAGE CONFIGURATION
S1883 BLOCK DIAGRAM . .
(Available in Pkgs. 3M, 1T - see Sec. 1)
1 o CA1 [ 40
Vss ,
24 pra0 CA2f 39
3 grPAa1 IRQA P 38 Py
agdraz TRaBp 37 1[Vss cTs[] 24
5 [ PA3 RSO 1 36 2 [ Rx Data DCD [] 23
6 Qraa RS1 1 35 3 [JRxClk Do [] 22
70QprPa5  Reset P 34 4 E Tx Clk D1[] 21
DO S
Bi K Pas p a8 5 [|RTS D2 (] 20
9 [J PA7 D1p 32 o )
6 [[TxData L D3[]19 \‘:)
10 g PBO - D2 b 31 o0
7 IRQ D4 18
11dre1 4 D3P 30 g b J
120 PB2 <8 D4f 29 8 [Jcso = os[]17
13gPe3 X D5p 28 g [JCs2 D6[] 16
14 (j PB4 D6 1 27 10 []cs1 D7[] 15
o6 1 —f P—1 2
15 P8BS D701 26 11 [Rrs e[l 1a . ..
PB6 E our 3 —{ b—ra r
16 g 25 12 Voo R/w[]13 yarii— L vee
17  PB7 cs1p 24 o8 — —n s
18 j CB1 cs2p 23 5 8 — —1 s
X 1 — — &
19 [j €B2 csof 22 « 1 — o s
20 ( Vece R/WQ 21 ToP viEw
Order Number
AM37050 or AM3705CD
See Package 2
F,N PACKAGE"* AM3705F or AM3705CF
See Package 5
23:$50L = ECOMPEN truth table
GND E E VREF [ ) 7:OG|C1IIN’UT; = CN;:N(\
Vee [3] [14] vret () L : i " ;
o 3T [@ve Eowoton B
(MSB) A, E 2 [12] Al (LSB) 8 L & & by
L H H H 4
A, E < E A, W 5 W " ;
A [z = E A x x x L OFF
== = AMZT05- 8 CHANNEL
N = Plastic DIP ANAWG MULTIPLEXER
F = Cerdip

[/0 DEVICES / LINEAR




N PACKAGE

ano [

v O

INPUT E —
eut 3]

ORDER PART NO.
LM211N/LM311N

[ v
[7] outeut

[5] sau/sTRoBE

[+] BaLance

92CS-24713
Fig. 1—Functional diagram of the CA3130 Series.

N/l PACKAGE

' b =l

. =

nc ul

« [n

o -

‘g 223 pP*

0 D-

o0 (v

o] uL)

w(] (e

n( o)

u(] D-
1. VGG 24. VCC
2. NC 23. NC
3. NC 22. Addres 9
4, Out1 21. Address 8
6. Out2 20. Address 7
6. Out3d 19. Address 6
7. Out4d 18. Address 5
8. Outs 17. Address 4
‘9. NC 16. Address 3
10. Ground 15. Address 2
11. Chip Enable 14. Address 1

13. NC

12. Vpp

CHARACTER GENERATOR ROM

——

N PACKAGE

orrser uLL[T]

wv eur 7] v
non N ineuT 3] [+ ourrut

v 0

[+]ne

[s]oFeser nuLL

ORDER PART NO.

WATAIN
WAT41CN
SA741CN
! N PACKAGE
Grouno 1] 8] vee
TRIGGER [2] 555 [7] oiscHance
output (3] 6] THRESHOLD
s [ 5] como:
PIN CONFIGURATION PIN NAMES
a7 T 2k v
Ay 2 2f vee onA7 TAddress inputs
a2 2l vee (CS | ChipSelectlnput
“DATA OUT 1 4 (LsB! 21} A Dour1—Pourg | Data Outputs
*DATA OUT 24 5 20 Ay
g *DATAOUT 34 & 1wk ag
*DATAGUT 44 7 i8 Ag
‘DATA OUT 5 8 vl oa,
“DATA OUT 6 9 16 | Vg
*CATA OUT 7 10 15 b Vay lTOZA
*DATA OUT 8 11 (MSB) 14} C§
Veeo 12 11} PROGRAM

“THIS PIN IS THE DATA INPUT LEAD DURING PROGRAMMING

PIN CONFIGURATION

SY2316A
Ar ] by ~ 24 1] Vee
As (]2 23{] O
A3 227 02
Aw[] 4 21 ;) 03
A5 20 ] Os
ar[]s 19 os
A ()7 18] Oe
Ai[]s 13 o
A [ 9 186 [ Os
As o 157 csy
As 11 14 cs2
GND (]2 131 ¢sa

LINEAR / ROM / PROM

SY23168
Ar ] v lad 24 ] Vee
As ]2 23] As
As 13 2277 A
A [F e 21[Jcss
A s 20[3Jcs
Az []s 19 [ Ao
a7 18 Jcs:
Ao ] 8 173 0s
Oy ]9 16 [J or
02 Jie 15 ] Os
0 [In 14 os
GND (J12 13[] O«




PIN CONFIGURATION LOGIC DIAGRAM

PIN ] v, A
ss =170
CONFIGURATION LOGICSYMBOL gy s
) cas |
PIN NAMES mEw % W
1T ep A —a, — —da;
2 [ A — A 13§ Jcs
8 o o | B PATAMNAT ] A, ‘/‘/
3 H A —]a; Ag-Ag  ADDRESS INPUTS 1287]A, —dA Do b— g/
4 CE —1 A RW  READ/WRITE INPUT
— —of RAS
6 DATA OUT s TE CHIPENABLE 4[] W o
— d ca
[} DATAIN ﬁ, Dourf— | Doyr DATAOUTPUT a [ nf A ol we
7 Vee & Vee  POWER (+6V) e v
8 GND A cE ool — “ee —qcs
PIN NAMES
TRUTH TABLE r ADDRESS INPUTS | WE__ WRITE ENABLE
3 "COLUMN ADDRESS STROBE | Vep  POWER (-5V)
RMW O Dour MODE | 1P SELECT Vcc  POWER (+5V]
H X 3 HIGH Z NOT SELECTED DATA IN Voo POWER (+12V)
L L L L WRITE "0" DATAOUT | Vss GROUND
L L H H WRITE™1" | ROW ADDRESS STROBE
L H X Doyt READ |
PIN CONFIGURATION LOGIC SYMBOL
YA
‘~’an[ 1 16 jvss Ao
—a
o j2 5] |cAs !
] . —a,
wel ™ u D —
E 3 14 D, N
AT 18] 1 Vee - — R
et 3 —]a
V= S SN wlle [ :
- 2 L —a
A3 18] 1A Aol_|s 12:]A3 * Dout[—
=Yg
A e 15y 1A Al s 1 1A, ‘)
g —
—dRras
A5 2114 14l Jio, -
a7 0] |4 —dcas )
A [le 131110, ] rﬁ
Voo 8 9 Ve —QWE
I 12[ o, - -
s /0,
el npve, PIN NAMES
ano(]e Tol JWE "Ag A ADDRESS INPUTS T WE  WRITE ENABLE
Vgs  POWER -5V
oA Vee POWER (+5V]
[Dgyy DATAOUT Voo POWER (+12V)
PIN NAMES TRES  AOW ADDRESS STROBE Vss  GROUND
Ag—Ag ADDRESS INPUTS Vee POWER (+5V)
WE WRITE ENABLE GND GROUND
[ CHIP SELECT | S
1/0,-1/0, DATA INPUT/OUTPUT B 22 PIN DUAL IN-LINE
PIN  SYMBOL  FUNCTION TOP VIEW i
| Vgx Supply Voltage (—5V) J
2 Ag Address Input v N4
10Gnd O vecp24 3 Ayp  Address Input SX - 22 1 GnD
4 Ayy  Address Input Ag 2 21 Ag
2 oo A0 23 : g/c . Ao 3 20 A,
1 1 22 5 \ ata In A A
3go o 7 Op DataOut T 4 19 2
4 []D2 A2 21 8 Ap  Address input NiC s 18 oo
9 Ay Address Input o1 s O 17 3
5 D3 - A3 20 1? C;, :ddlless\lnpm . 56 ) 8 6 N/C
1 AF Supply Voitoge (5V! A A
6 : D4 8 A4p 19 12 R/W  Read/MWrite input AO 8 I L AS
7005 <8 Asp18 13 A3 Address Inpu i o 4 4
< 14 Ag  Address input A2 0 13 A3
s o = A6 17 :: :?c Address Input Vag " 12 R'w
9 Qo7 rR/WH 16 17 CS Chip Seect
10 jcso Css[ 15 18 Vpp Supely Vaitage (12V) PIN ASSIGNMENT
e . 19 Ag Add:ess Input
11 §cs1 csad14 20 A7 Address input
— 21 Ag  Address input
12 §Cs2 cs3p 13 22 GND Ground

~
=




QUAD 2-INPUT NAND GATE

Vee

QUAD 2-INPUT NOR GATE

Ve

(4 (31 (3 [ [ [ [

5 -

D

]
[TCT LT LT LI T T
SNT400

QUAD 2-INFPUT NAND GATE

Vee

nininicinin
ENEEN

Dy

=

T T
AN 7402

HEX INVERTER

nininininiolin

' [
LT T T T T ] 1
aN7403

*OPEN COLLECTOR QUTPUTS

QUAD 2-INPUT AND GATE

D Dol Do
o
L Gl B el B LT
INT404 o

TRIPLE 3-INPUT NAND GATE

[ [ [ [ (6] 51 5]

ﬁmmmmﬁﬁ
5 D
o | O

R
1

D _

LTI LTI T T O
SN 7408

DUAL 4-INPUT NAND GATE

piniainininio

jﬁﬁ

L

L Ll Gl L] Ll Lel L]
SNT4I0

8-INPUT NAND GATE

Vee

[+ [ [3 [ [+ [ [7]

D

[
LT LT G Lt b L L
3NT420 ‘

TTL

el Dol L] BT
INT430




14 et Q=12 7= Q
) —f cp 5=0f CP
K o Q JO—13 10~ K o a
1: i
Vee =Pind
GND = Pin 11

SNT473

DUAL JK FUP FLOPD

jo—8

4 10
2= ° ap—s 2o * g
3—pcCpr 11~ CP
o QO—6 o Q
' 13
Vee =Pin 14
GND =Pin 7

SN 7474

P—9

DUAL D-TYPE FLIP FAOP

4-8IT BISTABLE LATCHES

75

FUNCTION TABLE

(Each Latch)
INPUTS | OuTPUTS
[ G| a a
L H L H
H H{H L
X L] G

H = high level, L = low level, X = irrelevant

Qg = the level of Q before the high-to-low trensistion of G

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

MODE SELECT — TRUTH TABLE

INPUTS OUTPUTS

OPERATING MODE =
(13} J K Q Q

Reset (Clear) L X X L H
Toggle H h h q qQ
Load “0" (Reset) H 1 h L H
Load “1" (Set) H h I H L
Hold H ' | q q

MODE SELECT — TRUTH TABLE

INPUTS OUTPUTS

OPERATING MODE o r— =
Sp Cp D Q Q

Set L H X H L
Reset (Clear) H L X L H
*Undetermined L L X H H
Load 1" (Set) H H h H L
Load “0" (Reset) H H | L H

“Both outputs will be HIGH while both Sp and CTp,_are LOW, but
the output states are unpredictable if Sp and Cp go HIGH

simuitaneousty.

H,h = HIGH Voltage Level
L.l = LOW Voltage Level

X = Don‘t Care

I,h{Q) = Lower case letters indicate the state of the referenced
input (or output) one set-up time prior to the LOW to
HIGH clock transition.

16
76, ‘H78 ‘LS76

FUNCTION TABLE FUNCTION TABLE
INPUTS ouTPUTS INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |@ @ PRESET CLEAR CLOCK J K |a a
L H x X x|HW L L H x X xX|[H v
H L X X x|L H H L x X x|L w
L L X X X |H* W L L x X X |H* W
H H L L Loy Gy " M ‘ L L |og Qg
H H Fas H L I|H L H H 4 H L L] L
H H n L ML Hw H H 4 Lo | H
H H ¥p 8 H_H | TOGGLE H H 4 H H | TOGGLE
H H H X x |Qy G

l—-i
—
—

S
wiinl vl ol ie| In| In] s
o o o o ° aq ® a
a a
1 2 4 $ . 1 .

3
D masLy
34

SNS475 (4, W)
SNS4L7S (4)
SNS4LSTS (J, W)

v ®» @

SN7475 (J, N)
SN74L7S (J, N)
SN74LS75 (J, N)

Ik 10 10 Geo m 220 28 u
L % “ u L3 n L L)
I cLA ]
x L1 t
pox cx
t L L3 a
L. CLA

1 2 3 4

TeR 1 7w
an
SN5476 (3, W)

SNS4H76 (J, W)
SN54LS76 (3, W)

1] J 7 .

V£ 26k 1 1
an

SN7476 (J, N)
SN74H76 (J, N)
SN74LS76 (J, N)

10
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LOGIC DIAGRAM

INT493- 4-BIT BINARY COUNTER

) aQ ) Q J o J Q
® B ] ]
CPy !-o cp —Oj cP —Of cP p—Of cP T
KCDG KCDE KCDB KCDE
o T T | 3
MR, @ @ @
@ % ay Q, Q3
O = Pin Numbers
Vee = Pin &
GND =Pin 10

Ls93

CONNECTION DIAGRAM TRUTH TABLE
DIP (TOP VIEW) OUTPUT
COUNT
Q Q1 Q@ Q3
0 L L L L
1 H i L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
" 9 H L L H
NC = No Internal Connection 10 L H L H
NOTE: 1" H H L H
The Flatpak version has the same 12 L L H H
pinouts (Connection Diagram) as the 13 H L H H
Dual In-Line Package. 14 L H H H
15 H H H H

MONOSTABLE MULTIVIBRATORS

121

FUNCTION TABLE

INPUTS | OUTPUTS NOTES:
Al_A2 B| Q a
L X H| L H
X L H| L H
X X L L H
H H x| L H
H 4 H|N
i\ H O H|MU s
T B ey
L x t|nn v
X + | T
See page 664

1.

An external capacitor
may be connected
between Cqyy¢ (Positive)
and Rgxy/Caxt:

. To use the internal
timing resistor, connect
Ring to V- For improved H I}

Note: Output Qg connected to input CP1.

Rt/
Vi NC NG Cext Caxt R NC

1 1 3 4 $ . 1

pulse width accuracy and

repeatability, connect an
external resistor betwaen
Rgxt/Cext and Vg With
Rint open-circuited.

NC an A2 L] Q GND
SN54121 (J, W) SN74121 (J,N)
SN54L121 (J, T} SN74L121 (4, N)
121 ... Rine = 2 k2 NOM
‘L121 ... Ring = 4 k2 NOM

NC—No internal connection

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

123

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR|A B| Q@ Q@
L X x| L H
X H X| L H
X X L| L H
H Lty
H I
t L H|JL U
See page 6-76

Vee E

VRex/ 1 2
Vi Caxt Comt 10 20 CLA 28 A

wl Jw| [wa] Ju) j2| {n] [w] ]9

a _I CLR

CLR I‘“
OeBeBeleiligiigkigll
A B 1 W@ 20 2 2Rex/OND
CLR Cemt  Comt
SN54123 (J, W) SN74123 (J,N)
SN54L123 (J) SN74L123 (J,N)
SN5415123 (J, W), SN74LS123 (J. N}

BUFFER

—
—
—

[-]

SNT4125- QUAD TRI-STATE




TRUTH TABLE

-
-
D
I~ 4T 4T aTxTazx
n X X X X X X uzx
N X X X X a0 X X
a
S
-]
3
wnl X X 40X X X X X
2
z
o 4 I X X X X X X
1] LLLLLLLLm
|
? £
2 & 44 dazxzxxx|l
2 T
s Q
& I
“le 42xzTaoaxx,
w
i T
° I~ - S
inlinlinsinininlinls]
8w F 88 28 @M
> - - o
—t
=t
o M=
w8 8 28 5 El =
UOgoOoggOoggog o3
= & M ow @ ow R =

LOW Voltage Level
Don’t Care

L
X

logic

FUNCTION TABLE

-
«uj 2
g NV
< (2|4 ¢
Mm mmullaw op— =
w
NEES -] 1 . M
ﬂAN 0o =2+—d €
¥
$8%:| G2 §
EecE|l EHods o 2
”J“W =20 o m m
v, o ~ -
B ¥ =—4qa = -
&UT“ _ nuv ]
T RS N o L
I&M z &—v ) — m (Pe]
WW = K —
33 B—{o L NS
W [ €30 ~p—o
1%}
O & /) =z
> wn
\HNMHHHHHH Tz x E T x
Sz rrrxxzxzx Tz Iz T I
olx IXrxxrxxzx Izx T 4 T b 4
207 < IXTIXTIX b 4 4 x Tz
-z IXITITxIxzx > 4 < Tz T T I
eix rrxy¥rx g T X = Tz
el IXIrxrxzxzx 40T b 4 z Iz
w
Eiwiz IIIITICI > i b o b4 T T
G
=
W7H IIITIXTIXI I Iz I T Izx
o X IIIITaxXx b 3 i 4 T T
wix ITITXTuIxzx Izx X T T b
i
x IXJdITZTI T T x T b
&
LIE I oxrxrzxczx b 4 Iz I -
&0 T 4TIxrxrzxcx i T x b 4 X
-l x I IIXICX T x I T T
|
o a4 ITXTIxIrczx - Ix > 3 Tz
<o - T axT azx I 4 -4 X I x x
@i J I X 42X X 4 X — 4 I x X
“QCL <4 4 XTXTICZX i i : i = x x X
>
a
EAN-1] NI PR R S | Ix Tz E o x x
QL £ R R [ - - =} - I
ol = [ e S R R - o T - Tz

H = high level, L = low lavel, X = irrelevent

OUTPUT “b"

ENABLE “b”

TRUTH TABLE

OUTPUT “a”

ENABLE “a”

ADDRESS

j'ﬁ

s

&[]
Ag :13
O3 [] 12
[P'S :11
OipfJ 10
Soo[] 9

SNT4155

Ep

/)
E Vee

3
O3a
Oga
GND

yu

2[]E,
ImpY
+[]
s[]6,,
s[5,
.

8

HIGH Voltage Level

H
L
X

LOW Voltage Level

Don’t Care

TRUTH TABLE

SELECT

OUTPUT

INPUTS

lo

INPUT

ENABLE

>
I |
0]
N

B =

®
5§
LY
>3
S g
T a
uoon
I 4
~
(T2}
—
<
—
=
7]

Don’t Care

X =

12



MODE SELECT TABLE SN54165, SN54LS165 ... J OR W PACKAGE

E.—_u——v— — — SN74165, SN74LS165 . ..J OR N PACKAGE
. o ccf ] *SR - PE CET CEP Action on the Rising Clock Edge (1) (TOP VIEW)
e e L X X X RESET (Clear) ciloek, s tALE WEUTE FUTE g maLouTpur
v, INHIBIT "D 4 8 A INPUY
3a[J% %[ e H L X X LOAD (P, — Qp) l‘: Sl lalivis :"
4E Py o H H H H COUNT (increment) |
s o[ H H L X NO CHANGE (Hold)
H H X L NO CHANGE (Hold)
sE P3 Qy :Iu
[ CL cer :110 *For the .162 and 163 only. " . W B
s[anD PE :l 9 H = HIGH Voltage Level l I T 1 l
L = LOW Voltage Level
X = Don‘t Care 1 I IRRIERIERRERIRAIL
SNT4165 SHIFT/CLOCK E F G M _OUTPUT GNI
_ LOAD o
*MR for  160and 161 PARALLEL INPUTS
*SR for 162 and 163 FUNCTION TABLE
INPUTS INTERNAL
OQUTPUT
SHIFT/ | CLOCK PARALLEL; OUTPUTS
CLOCK | SERIAL an
LOAD [INHIBIT A...H Qp (s}:1
L ] X X X 3...h a b b
H L L X X Qap Qgo QHo
H L t H X H  Qan | GQGn
H L t L X L  Qan| QGn
H H X X X QAo Qgo Qo
TRUTH TABLE
Inputs (t = n, MR = H) Outputs (t = n+1) Note 1
D Q
H H
L L
SN T4 174 Note 1: t=n + 1 indicates conditions after next clock.
MODE SELECT TABLE CONNECTiION DIAGRAM
= DIP (TOP VIEW)
MR PL CPy CPp MODE
v 6
H X X X Reset (Asyn.) g wpd
L L X X Preset (Asnyn.) Qo vo [ 15
L H H H No Change s wr ] 14
L H I H Count Up e o]
L H H I Count Down s [ eru [
6 [ ]
L = LOW Voltage Level 7 E o3 [ ] 10
H=HIGH Voltage Level 8 [ avo P3 : ]
X = Don't Care
I = LOW-to-HIGH Clock Transition SN -{4135
SN54390, SN54L.S390 ...J OR W PACKAGE
SN74390, SN74LS390 ...J OR N PACKAGE
(TOP VIEW) . ) FUNCTYION TABLES
pro—— 390, ‘LS390 390, 'LS390
SN-’q 3% 2 ouTPuT /__N__ﬁ BCD COUNT SEQUENCE BI-QUINARY (5-2)
vce 2A CLEAR 20, 208 20¢ 20p (EACH COUNTER) (EACH COUNTER)

18 15 14 13

2B

12 10 [ ]
| P 1 | 1
Q¥ Qs ac Qo

CLEAR
A
I
v
A
CLEAR g
Qs . 08 O Q@
L ¥ 1 1 |
2 3 4 5 L} 17 L}
1 10 B 108 10c 1Qp , GND
CLEAR QUTPUT \_—V————/
ouTPUTS

positive logic: High input to clear resets all four
autputs low

{See Note A)
COUNT QUIPUT
Qp Qc Qg Qp
o] L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
[ L H H L
7 L H H H
8 H L L L
9 H L L H

{See Note B)
COUNT OUTPUT

Qa Qp Q¢ Qg
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
6 H L L L
6 |H L L H
7 H L H L
8 H L H H
9 H H L L

NOTES: A. Output Qp is connected to input B for BCD count.
B, OutputQpis connected to input A for bi-quinary

count.
C. H = high level, L = low |evel.




Model 420C
4K Memory Board
Description:

The 420C is an extremely economical 4K by 8 RAM memory board which
uses standard 2102 memories. The 420C features battery back-up
capability when used with L-type 2102s. Battery back-up can be done
via two on-board Ni-Cad AA cells and/or an external power source.

The board also has switchable and externally programmable write pro-
tect. The 420C has 18 address bits, allowing up to 256K bytes of
memory by using memory management or block switching techniques. The
420C can be populated for 4K by 12 bits for use with the 560Z's PDP-8
equivalent 6100 chip. The 420C is carefully laid out so that plated
through holes are not required at the memory chip pins (The board
does, of course, have plated through holes). This feature allows
easy replacement of soldered-in memory chips without danger of damag-
ing the board. This eliminates the need for sockets on memory boards.

Applications:

The 420C Memory Board is used as the main memory in medium sized 0SI

systems (4K to 16K). It can be used as pseudo-ROM via the write pro-
tect and battery back-up options. The 420C is used as the memory for
the 6100 in the 560Z (4K by 12) and as the dedicated graphics memory

on 440 systems with the graphics option (2K by 8).

Specifications:

Mechanical: 8" X 10" G-10 double-sided plated through hole board

Electrical: +5V at 600ma to 1,000ma depending on memory type

Supports: 1K, 2K, 3K, or 4K by 8; or 1K, 2K, 3K, 4K by 12 memory.
Uses any zero data hold-type 2102 memory such as 9102.
91L02, 2102AL, 2102LFPC

Options: Battery Back-up, Write Protect, 18-Bit Address

P product name/number
OHIO SCIENT'F'C 420C/422/425 /426 /427/CM-1/CM-2
date

T revision page status sheet1 of 1
8/77 C 14 | Production
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< N @ M N = e = e o Al —~ M - - 2 o~ L & N = -
RI +5v
IK ? JUMPER THUS FOR
‘C K NORMAL OPERATION
+5v
0——1 (M+)
(BZ\)
& ot 10
" . 2> I >° o O— INSIG 5] 20 IK . AO >
(BcZ) {OPTIONAL) T2 —> CE  ox “
WAIT [ IC-H /e 3 4 A3 " DIy
A4
AlS BDOLC o—X A 2oz | "
A
>_I——O A7 > DOy
A8 i
A9
A!4>—TL>Q—Z<> o—4
B —)
3 4 3
A|3>—r-{><y—-0 o—=2| +5y
R2
L - "
ADDRESS R/W T
a0 JUMPERS
B I ! 04
1C-1
3N
! «
L 1C- 3 ne 5
51 20 6 - D15
ISR Bx s MR/W O3 €T} 8726 2 oos
22-VMA Wﬁ- o 2 DE <t IC-B [7—>0D16
—AWVO +5v CLOSE FOR s pos
IC-F R3 \ f=——>0D17
WRITE PROTECT 10}
K vV Swi D7 <1 P——<oo?
b3 cc
-5 B o Eaesy s T
(B25,26) M+ cc UN - pg 3 25006
A* lce H—< 008
T - 13 (L EEN N
(B27,28) 25UF : ° 25uF D9 «— 8726 |l 563
¢ Voos NOTE: FOR NON-BATTERY 6] 16-C 0119
: «  OPERATION OMIT ALL D19 «— bo1s
. PARTS BELOW THIS 1 i
(P} LINE. OMIT D3, 10,
waoo maoon LA e CLOSE FOR SUBSTITUTE JUMPER. D1l «— S ool
BATTERY
.. PINM/' }"4 OPERATION NOTE: IC-C OPTIONAL. USE
. SEER sw2 4 WITH 12-BIT MEMORY
CENTER PIN + ¢ RIO OPTION.
Rl 100
N D6  SIZE "AA"
100 LED NI-CADS
(.25v EACH

e DIAGRAM 1 15




_—

430B Cassette & Analog 1/0
Description:

The 0SI 430B is a complete analog I/0 subsystem occupying only one board!
The 430B can be used simply as a Kansas City Standard Cassette Interface
which is fully supported by the 0SI 65V PROM Monitor. Or, it can be used
fully populated to contain the audio cassette interface or an RS-232 port
and 8 parallel 1/0 Tines, 2 fast 8=bit D/A converters, and an ultrafast
tracking A/D converter with an 8 channel input multiplexer.

Applications:

The 430B populated with the audio cassette interface is the fundamental

mass storage of a video-based 0SI 500 system. The D/A converters can be
used for X,Y graphics, plotting, signal generation, music, and voice syn-
thesis. The A/D converter can easily digitize voice and music as well as

up to 8 channels of slower 8=bit information. The parallel I/0 can be used

independently or to supplement the other functions such as tape recorder
on/off control, etc.

Specifications:
Mechanical: 8" X 10" g-10 double-sided plated through hole board with
36 I/0 pins.

Audio Cassette Interface: Kansas City Standard two-tone system using a
UART-based serial converter. Normally used at
300 baud, but can be used to 1,200 baud with
selected tape recorders. Has mic. and aux.
outputs and an ultra-wide range input.
Note: If the cassette interface is not used, a
standard RS-232 port is available and is adjust-
able for up to 50,000 baud.

D/A Converters (2): 8-bit precision and accuracy 2V output. 300ns set-
tling time. One converter also has an unblank one-
shot for X,Y, graphics.

A/D Converter: 8-bit accuracy. -1 to +1 Volt in, one conversion per
system clock cycle. Usable with signals up to 20 KHz
bandwidth.

8-Channel Multiplexer: National 3705 type. Fully compatible with A/D.
Can multiplex 8 inputs at over 1,000Hz!

8-Line Parallel 1/0: 8 TTL compatible latched outputs. Three are used
by optional 8 channel multiplexer. 8 TTL compatible
inputs non latched.

Electrical: +5V at 600ma Maximum
-9V at 150ma Max imum

%H I O S CIENTIFI C product name/number
430B/ CA-6/CA-7
tdaE ’ revision T:age status™ |sheet1 of
8/77 B 16 Production




0SI Model 430 Super 1/0 Board Parts List

(A11 resistors 1/4 watt)

A. Support Circuitry used by all options
1 - 7402
3 - 7404
- 7410
7430
74154
8726
1N914
Up to 18 bypass capacitors .1 uf or larger
Up to 3-25 uf electrolytics

—DN—J—-‘—O

B. D/A Converters (per converter) 2 Maximum

1 - 1408L8 D/A Converter

1 - 741 type op amp (5556 recommended)

2 - 7475

2 - 1K

1 -10 pf

1 - .01 uf or larger
C. 2 volt reference for D/A converters and A/D converter

1 - 2.7 volt Zener diode 1/2 watt

1 -4.3K

1 - 1K

1 - .1 uf capacitor )

1 - NPN transistor (2N2270 or similar) G. Audio
D. Unblank One Shot

1 -74121

1 - 560 pf

1 - 4.7K

E. A/D Converter
741 type op amp (5556 prefered)
311 Comparitor
1408L8

74193

74125

1K

2.7K

4.7K

100K to 1 Meg.
10 pf

.01 uf

2k to 10K pot.

—-l—-l—lU-‘NN—JN-_l_I

L R D I T B |

e e et P = A NN
L R I T I Y R T T B

— e d e A ) e i

L |

F. Auxilavy Parallel 1/0
2 - 7475
2 - 74125

Tape Interface 300 Baud
S1883 UART or equivalent
555 Timer

.01 uf

-01 uf (high quality)

0K

10K pot.
1K

7404
7476
100K

.005 uf

.001 uf

.1 uf

50 pf

43K

1N914

100 ohms
CA3130 op amp
74123

7474

17
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%ic-p %ic-p
7476 7416
RI1 _
SETTE .
(K B Ll
(2) L [&d) 100 K
@/ ™ los) @5 Qi A AA AUX
! 5 N o m @ R1C
FC?&':N;’:?:'IE:‘:::) " ™ [:' « (3 1O K
ic-a K. . ™ Ken QoY == e,
404 ) ® R17
N A r f I K
Vee (73 Ve
Wﬁ&ﬁgnﬁm
R12 o ATIVE) m
4.TK 470
1c-R VelC-@ .
R14 555 7404
)
K 4,9
(] @ () ()
'%SK T0 UART
‘ (TCP AND gcP)

c7 [(3] (5)

.0 ;rf (@ [ e

MYLAR | /__J;. otuf

DIAGRAM 4- AbDIO CASSETTE TRANSMITTER
$5v
3300
vy, . . .

- W»rrﬁbo—" RSI 50 ‘ F—{ >— >
:; * 0 1 e ::;
2 v 31883 +5v o—AAA > i

UART 4—v
[{[))
Q1
PNP
4700 ~R
RCP Tep |40 Bﬁ
‘ o~
&
ﬁl;—. )
#ADNUST FOR 20ma. g
EACH LDoP.

(16X BAUD RATE) " 235& g\m‘\mmnm
SEE DIAGRAM ¢ :
2. USE EITMER ASR-33 OR RS-137.
3.A3R-33 SHOWN FOR REFERENCE ONLY.
IT I3 NOT IMPLEMENTED ON 43p ROARD.
DIAGRAM 3 - ASR-33 AND R3-232 INTERFACE
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ANALOG
INPVUT

FROM
CASSETTE

FTOM USER  ANALOG

2")1 S ReAD FBEM
Voo LATERG (30 INPUTS, B O, x5 Dy B¢ Do Dy
TT T T . s
AM3]
® (-Jéo_::) > ? 9,55' S (9 |(w|(]| ) @ oW
- \c-AF \C- AE
74125 ANMD(:W A‘—.NAL() 14125 14125
© (016101 ouTeuT INPUT @l o co R R
Py
(2 | (8] (W3] (] [ L)
USER INPVT e ® ey .
Cl4
R37 . - my‘ 74193 OEEC 74193 “COUNT DOWN®
f=aND | s (
{
" (; "(;ND Vee IC-AB “/
RF, D>— R38 i 74508~
R36 2 A RN NS
1MEG . )02 D38 )
i) ICBE  ICAH Lo
>— A 2 T
A AA s ‘;'" 7 ' 1 |9 |02 l
" 1008 1y iC-E;G ICA -r
1K b2 =5 e
xS [d.3F
3 Gy IC-AG
1C-X 74123
DIAGRAM G- A/D CONVFRTER 1473
Vee
R1S &
10K
R21
k1%
oK v
9
| /A-F
Clo0
150p¢ un () 00)
1l gy =1y e e |
opf oK . L 1
: LR (LS wly gl __ To UART PIM 20
5 0 i > (RECEIVER INPUT)
o ice . as | ‘e 5 '
g4 g4 | L +o0f = g R0 8
IN914- D1 ? e
\ED 2
(RECENER
68p¢ T HTVE)
1c-v Vg ic-@ YV y
16-W
7 f
CA3130 404 74123 74123

DIAGRAM 5- AUDI0 CASSETTE RECEINER
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Vee
iR28
1008 B
2N2170
7v. REF.
D& K8
IN5223 -ljuf 1K
" WANe—
RS
R1 1K
4.7K N
UNBLARr @ @) 14) Gl R7
(1 1K 15 1C-p I1C—-F PR
1000,¢ 1408LS8 1408L8
16 16
J()Cg G0 ] efq) @ [ (%) (®) (] W|(s) \COSX
USER ouTPuT pr.
Do
@] o] ¢ () |68 ol (uJ (9] te)c) CIGHIER
1c-J - L - K 1c-m™ . IC-N
4,13)
7475 7475 7@’« e P 7a7s % 7415
[ @) 3 2 ™ [@] (3] ) (D] @f B @) (D] G @) @l | () [T )
I A
Do D, 0, Py 04 Og D, D, Do By Dy Dg /L Da Bg D¢ D, Do B D, B, 04 D¢ 0, D,
WRITE Feg2 WRITE FRQ'] WRI\TE FBYA

DIAGRAM 7- D/A CONVERTERS
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440B Video Board

Description:

The 0SI 440B Video Graphics Board is a versatile high performance computer
to video (TV) interface. The 440 Board can be very economically populated
as a terminal for a 500 or Challenger computer providing up to 32 by 32
characters on a screen and a keyboard input port. It can maximally be
populated for 32 by 32 alphabetics, 128 by 128 graphics, and four color
alphabetics. The 440 uses a dedicated memory which is accessed as con-
ventional RAM memory by the computer. The result is that the 440 has
ultra-high speed random access capability, allowing elaborate real-time
animation!

Applications:

An alphabetics equipped 440 Board together with a 500 board is a complete
computer and terminal. The ultra-high speed loading and random access
features of the screen provide full animation capability in both alphabetics
and graphics mode for elaborate video games and animation. Color can
optionally enhance these features. 1In conjunction with a 430 Board's

A/D converter, the graphics feature allows an OSI computer to act as an
intelligent storage oscilloscope up to audio frequencies. The system
operates particularly well with biological signals which are traditionally
difficult to display. The graphics display can be used with a parallel
input port as a logic analyzer since eight traces can easily be displayed
on a conventional TV set!

Specifications:

Mechanical: 8" X 10" G-10 double-sided plated through hole board;
16-pin (IC type) keyboard connector. Optional 420 "slave"
memory for graphics connects via three 16-pin ribbon cables.

Electrical: +5V at 800ma
-9V at 30ma

Output: O to 2V video into hi-Z termination. Composite video or separated

sync (TTL level).

Vertical Frame Rate: 60.0Hz

Horizontal Frequency: 15,450Hz

Character Font: 5 X 7 characters upper-case ASCII

Format: 32 rows of 32 characters maximum. Unmodified TV sets
typically display 24 rows of 24 columns of characters.
128 rows of 128 dots (graphics option) maximum

Keyboard Input: seven-bit parallel ASCII with continuous strobe or at
least 50 usec. long-pulsed strobe. Strobe can be
negative or positive going.

L

product name/number
OHIO SCIENTIFIC ——
date

revision page status sheet 1 of 1
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OSI MODEL 440 PARTS LIST

’ For Alphabetics Use Only

INRNRRRRRAEY

|

1 - 440 Video Graphiecs Board

- 7403
- 7404 NOTE: Use only standard

- 7408 TTL since propagation
- 7420 delays are important
- 74123 Texas Instruments or ITT units only.

74125

- 74157

- 74163

- 74165

- 8T26

- 2513N CM 2140 font recommended. Use ONLY

Signetics Units.

2102 type memories. '"zero data hold time'" 650ns.
worst case for 1MHz operation, 350 ns. worst case
for 2MHz operation.

1 - 1N914

HNHBAWNMDMDOIWNDND
|

)]
I

Resistors All 3Watt 10% or Better

NRNRARY

4 - 220 ohm
- 470 ohm
- 1K

- 2.2K
4.7K

- 10K

- 5K pots
- 10K pots

D N Y
1

Capacitors 10V. Rating or Better 20% Tolerance

[T

Graphics

Required

———
—
——

Required

®
T

1 - 6.8pf NPO (temperature stable)
1 - 68pf NPO (temperature stable)
- .001uf
1 - .1luf stable (mylar or polycarbonate)
1 - 25uf (optional)
18- .1luf bypass capacitors

Parts Included in 446 Kit
3 - 74157
1 - 74165

Parts Not Supplied in 448 Kit
Sockets: at least one at keyboard connector
4 - Female Molex Connectors
Jumper Wire
Solder

Parts for Graphics Not Supplied by OSI
1 - 420B or 420C Memory Board
16- 2102 Memories; specifications as above
3 - Sockets (minimum)
3 - 4" or longer 16 pin Jjumper cables
1 - Female Molex Connector
Approximately 8 - Bypass Capacitors (.1uf)
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Vee

7404 7404 R/W
It-F6 ic-F6 1K
DD
-
DD
IC-FG 1c-F6
3 11 n e Fﬁ
IC-F8 U
- 5 n CED
Am - I
m >t :
I 2 CEZ
1 8 A
Ap :
(%) 7420
IC-F1 _ -
s © EL
e e b e ‘
4 6 5‘
2
! -F
A 32 4 5 \C-FS
E [
2
! 2 4
e FEE
> BE
Diagram B. 440 Board Address Decoding

74125

74125

CONNECTOR

(KEY BOARD
INpUT)

Graphics Connectors

Syste.. Data Coupler

M onaey —> 1408 7408 8T26 8Tk
[] < 2102 s fPRoTO 2513
Alpha-
betics ‘Charactor
Memory »
 Shift Registers
7403 2403 2408 74165 74165 7420
D ] I Y A Y S B
Video Output
Multiplexers
< 14157 >
[ I J 111 ][ ]
Counters
< PROTO > € 74163 >
Hi | 1 ] | J1 )
74123 7420 422 420 7420 7404 7410 7404
C I o CaCac3
Video Clocks System Selector and Decoder

Diagram A.

440 Board Layout
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Diagram E. 440 Alphabetics memory, data multiplexer, and data buffers
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450B 8K EPROM and Parallel 1/O~
455 4K EPROMand Parallel 1/0

Description:

0SI 450 and 455 EPROM boards provide ROM storage and 16 lines of parailel
1/0. The 455 Board accepts up to 4K by 8 of the popular 1702 or 3702
type 256 X 8 EPROM. The 450 Board accepts up to 8K by 8 of the 6834
(512 X 8) EPROMs and features an on-board programmer for 6834s.

Applications:

Both PROM boards are ideal for dedicated applications of the 400 system
since they provide permanent storage and parallel I/0. The 455 Board

can be used where a small program is needed and a 1702 programmer is
available. The 450 Board can be used with much larger programs which can
be loaded into PROM right on the board! The 6834 EPROM is one of the
easiest to program and is the most cost effective EPROM available.

Specifications:

Mechanical: 8" X 10" G-10 double-sided plated through hole board
24 1/0 connections

Electrical (Either Board): Maximum configuration--
+5V at 2Amps
-9V at 600ma

Parallel I/0: 6820 based parallel I/0 with 16 I/0 lines and four hand-
shake lines.

455 Board: Up to 16 1702 type PROMs (4K by maximum). Occupies 4K of
contiguous memory.

450 Board: Up to 16 6834 type PROMs (8K by 8 maximum). Occupies 8K
of contiguous memory.

450 Board Programmer: Dedicated Programmer socket; requires -50V at
50ma maximum, Programming is accomplished with
included programmer program written for €502
based systems.
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Parts List

PROM
1

¢
1
2
1
1
3
1
2
2
28
1
1

only
Model 450 Board
8T26
7400
7404
7420
7430
7475
74154
1K 1/4 watt (R10, R11)
IN914 (D3, D4)
.luf bypass caps
25uf 24V electrolytic (C3)
to 16 S6834 PROMs

Programmer

1

1
1
1
1
4
1
1
1
1
2
2
1
1
1

74123

MC6820 PIA

1000hm (R3)

220 ohm (R5)

1K (R7)

4.7k (R1, R2, R8, R9)

18K (R6)

22K {R4) _

1.0 uf mylar (C1)

25uf 25V electrolytic (C2)

IN40O1 diode (D1, D2)

PNP transistors 2N398B or equiv. (Q1, Q2)
DPDT slide switch

24-pin socket (ZIF preffered)

4 pin Molex (KK-156) Power connections

Optional
PROM Sockets as Desired

4
2

Molex KK-156 Connectors (B1-B48)
Molex KK-156 Connectors (F1-F24) (PIA PORT only)
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475 Floppy Disk System

Description:

The 475 Floppy Disk Subsystem provides extremely fast random access mass
storage for any Ohio Scientific Computer. The 475 Kit includes a General
Systems International Model 110 Disk Drive (a_full-sized floppy, not amini!)
a preassembled four-foot'interconnecting harness, the 470 controTTer board
(kit), and the 0S-65D Disk Operating System on floppy diskette. Documenta-
tion includes the Model 110 Disk Drive Manuals and the 0S-65D Operating
System Documentation as well as 8K BASIC for Disk. Documentation does not
include the Assembler or Extended Monitor documentation.

Applications:

The 475 or assembled Challenger disk drive is the recommended mass storage
device for any Ohio Scientific computer. Programs are transferred on and
of f of the disk as fast as You can type the commands. For example, the
Toad times for 8K BASIC on three types of media are given below:

8K BASIC Loading Times

Floppy Disk 1.3 Seconds
Audio Cassette 15 Minutes
Paper Tape 45 Minutes

Specifications:

Mechanical: The 470 PC Board is an 8" X 10" G-10 Double-Sided Plated Through
Hole Board. The Cable is a 50-Pin Four-Foot-Long Cable Properly
Terminated for GSI 110 Drive and 470 Interface Boards.

Electrical: 470 Board: +5V at 300ma and -9V at 100ma
GSI Model 110: +5V at 1.5 Amps and +24V at 1.7 Amps

System Requirements: 6500 Series Processor Running at 1.0 to 2.0 MHz.
The Ohio Scientific 65F Floppy Disk Bootstrap PROM
Option is Recommended for "Instant System Generation"

Format:The 475 supports soft and hard sector formats at single and dual
densities. Standard 0S-65D software configures the disk for
single density soft sector format with 250K bytes of user workspace
per diskette surface. 0S-65D uses standard single-index hole
diskettes.

470/475/C-D1/C-D2

ioHlo SC'ENTIF IC product name/number
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Table 1. Floppy Disk Connections

. 470 Board . PIA Assignment Signal Name GSI 105

Fy PB7 Head Load v

Fo PB6 Low Current 7

F3 PBS Select Drive 1; 14 on Drive 1
Fg PB4 Fault Reset D

Fs PB3 Step F

F6 PB2 ) Step In S

F7 PB1 Erase Enable J

Fg PBO Write Enable H

Fg Write Data L

Fio Separated Clock W

F11 Separated Data U

F1o Ground A and 1

Fi13 Ground Z and 22

Fia +5 Mand 11

Fis -5 20

Fle . +24 B and 2

Fi7 PA7 Index E

F1s PA6 Select Drive 2 14 on Drive 2
Flg PAS Write Protect (optional) R

Fao PA4 _ Ready (Drive 2) 12 on Drive 2
Foy PA3 Sector (optional) 21

Fop PA2  Fault K

Fa3 PA1 Track 00 N

Fo4 PAO Ready (Drive 1) 12 on Drive 1

Twisted pair grounds should be terminated at the disk and the G connectors
at_the 470 board. Power connections can alternately be directly to the disk
drives. When two drives are used, all lines except for Ready and Select are

simply fed to both drives!
3.



480 Backplane
Description:

The OSI 480 is a standard 8-slot backplane board for use on any 0SI
system. The board also has provisions for address and control 1ine
buffering which allows 480 boards to be connected together, yielding i
up to 250 slot in ultra-large OSI systems. These buffers and an on- :
board prototyping area can also accommodate the KIM-1. 0SI APP Note §
#5 covers this subject in some detail. '

Applications:

The 480 Board is used in any 0SI system having more than one board. A
second backplane or partial backplane (fewer than eight slots) is typ- 1
ically used with the 560Z Board.

Specifications:

Mechanical: 8" X 10" G-10 single sided plated board, four mounting holes,
8 slots spaced one inch apart and provisions for pull-up
resistors. Additional buffering and backplane inter-con-
nection connectors are at both ends.

Digismfrototypmg

The 495 is a system compatible prototyping board which can be used with
point-to-point wiring or wire wrapping techniques. The board has pro-
visions for 40 sixteen-pin packages and 8 forty-pin packages. It has
the standard 48-pin bus connectors and +5 and ground distribution.

Applications:

AlTows easy implementation of custom circuits in an 0SI 500 or Challenger
System.

Specifications:
Mechanical: 8" X 10" G-10 single sided plated board.

498 Card Extender
Description:

The 498 card edge extender is for extending a board out of the card cage
for easy servicing. The extender has connectors along the top to service
Challenger system boards and along the side to service some 0SI 400 con-
figurations.

§pgcifications:
8" X 10" G-10 double-sided plated through hole board.

IOHIO SCENTIFIC |7
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Model 500

Description:

The state-of-the-art Model 500 Single Board Computer is fully compatible

with the Ohio Scientific 48-pin bus and all Ohio Scientific Accessory Boards.
The Model 500 is based on the 6502 microprocessor by MOS Technology. This
chip is second sourced by Synertek and third sourced by Rockwell International.
The Model 500 accepts 8 2K X 8 2616 Mask programmed ROMs (normally containing
our 8K BASIC by Microsoft). 2704s, 2708s, 2716s, or similar parts can be
used instead of the ROMs if the user has a custom application using his own
software. Space is alsq provided for 4K of 2102-type RAM, an ACIA based
serial interface which can be populated for RS-232 or 20ma current loop.
Options include a PIA based parallel I/0 port, 256K Memory Management (allows
the system to address up to 256K memory), and up to three 1702=type PROMs.

Applications:

The 500 CPU Board can be used as a powerful small system. It is especially
powerful because if has "instant 8K BASIC* and because of jts 4K of on-board
RAM memory. It can also be used as the basis of a larger Challenger type
system. It is capable of supporting additional memory, our 430B Audio
Cassette Interface, our 440B Video Graphics Board, our Floppy Disk Drive,
and all other peripheral devices offered by Ohio Scientific. If a person
already has an Ohio Scientific system, the 500 Board can be used to store
8K BASIC in ROM and as a 4K RAM board.

Specifications:

Mechanical: 8" X 10" G-10 Double-Sided Plated Through Hole Board

Electrical: +5 Volts at 2 Amps
-9 Volts at 500ma

Processors: Supports the 6502 or 6502A. Can be used as the controller
’ for the 560Z which offers Z-80 and 6100.

PROM: Supports three 1702-type PROMs. Ohio Scientific offers 65A Serial
PROM Monitor, 65V Video PROM Monitor, and Floppy Disk Bootstrap PROMs .

RAM: Can support up to 4K X 8 2102 type RAM
Firmware: 8K BASIC in ROM (User can supply own software in ROM)

Serial 1/0: Serial Interface can be configured for RS-232 or 20ma. loop.
5 possible baud rates are jumper selectable.

Other Features: Buffering to drive up to 250 Ohio Scientific System Boards.
Memory Management for up to 256K Bytes of Memory.
PIA based parallel port also available.

-

product name/number
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910 CPU Board

Description:

The Model 510 CPU Board is the most technically advanced CPU Board avail-
able today for small computers. It is always supplied with three processors;
6502A, 6800, and Z-80. One processor is run at a time; an optional soft-
ware switch is available to permit the user to change processors under soft-
ware control. When the user switches processors, memory contents are pre-
served. The board can also be provided with "megabyte memory pager" allow-
ing up to 1 megabyte of memory to be addressed. The CPU board can be con-
figured to handle up to 16 users on a single system. Other features of the
board include a serial interface with crystal controlled baud rate generator
capable of operating from 110 to 19,200 baud. Up to three PROM Monitors can
be provided for the 6502 and one for the 6800. The 510 Board is automatically
configured for disk use.

Applications:

The Model 510 allows the user to have three processors for about $200 more
than one processor. This is ideal for industrial development applications
where an engineer wishes to compare three different processors. It is also
ideal for small business systems as it allows up to 16 users. The three
processors insure the businessman that his machine won't become obsolete
when a new software package comes along--simply because he chose the wrong
processor. These same reasons make the 510 ideal for educational as well
as home use. Since the 510 is fully compatible with all of Ohio Scientific's
peripherals (it is also used as the heart of the Challenger III systems),
and since it is fully expandable, it is the ideal CPU for almost all appli-
cations. It allows the user to have the flexibility of owning three power-
ful computer systems at slightly over the cost of owning one!

Specifications:
Mechanical: 8" X 10" G-10 Epoxy Double~Sided Plated Through Hole Boards

Electrical: +5V at Zamps
-9V at 500ma

Processors: Comes standard with 6502A, 6800, and Z-80
PROM: Supports up to three 1702 type PROMs for the 6502, and one PROM for
the 6800

Serial I/0: One Serial Interface can be configured for RS-232 or 20ma Toop.
Crystal controlled baud rate can be set from 110 baud to 19,200
baud

Parallel I/0: Offers one PIA based parallel port (optional)

Other Features: Allows one-me?abyte memory management
Allows up to T6 users on a system
Comes configured for disk o?eration
Software Switch Option enables user to change from prczessor
to processor under software control. When processors are
even if change is manual) memory is preserved.

[OHIO SCIENTIFIC [+~ =
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Model 520
16K Static RAM

Description:

Model 520 16K RAM Board uses 4K x 8 EMM 4200 static RAM memories. These
memories are ultra-low power, power-strobe chips. That is, they only

draw appreciable amounts of power when they are being accessed. The Model
520 Memory Board requires power for both 12 Volt, 5 Volt, and -9 Volt sup-
plies so that it cannot be used in 500-1 and Challenger IIP. The Model
520 Memory Board typically operates at a maximum of 1.5MHz with the 6502A
or 6800 or approximately 3MHz with the Z-80.

Applications:

Main memory in medium to large scale computer systems (32 to 48K or more
memory) .

Specifications:

Available only as fully assembled, fully burned in memory board config-
ured for 16K x 8 address strapable for any 16K partition within a 256K
memory space. (18 address bits).

Electrical: Depend on access rate of the memory board but can be con-
stdered negligible in a stand-by conditian,

Model 525
16K Dual Port RAM

Description:

The Model 525 16K Dual Port RAM Board utilizes 4K, 8K, or 16K of the
popular 2114 static RAMs. The Model 525 can be configured for single
or dual port operation. The second memory port allows memory transfers
without processor paralyzing DMA.

Applications:

This board is a must in systems using the new 74 Megabyte disk, but, also
has important applications in shared memory, multiprocessing, and high
resolution video graphics where it is desirable to do memory transfers
without interfering with processor performance.

Specifications:
Mechanical: 8" X 10" G-10 Dougle-Sided Plated Through Hole Board

Electrical: Power consumption is dependent upon the power type and speed
type of the 2114 memories.

Other Features: Can be populated at 4K, 8K, or 16K with single or dual
ports.

520/CM-3/525
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560Z CPU Expander Board -

Description:

The 560Z CPU Expander is a "computer lab on a board." The 560Z supports
Z-80 (8080 up-grade) and IM-6100 (PDP-8 compatible) microprocessors plus
three-way bus switches and run/single step circuitry. The 560Z runs under
the command of a 6502~based Ohio Scientific 400, 500, or 510 System.

Applications:

The 560Z can run standard PDP-8 and 8080 programs onanOhio Scientific
computer. It also has tremendous value as an educational aid in teaching
about microprocessors since the host 6502 can single step the other two
processors and read- the status of each of their signal 1ines! The 560Z is
a powerful research tool for investigations in multiprocessing and other
computer architecture. The 560Z has provisions for a third microprocessor
so new microprocessors can be evaluated under a complete operating system
soon after their introduction.

Note: The 560Z is not for beginners. It is recommended that the potential
560Z user become intimately familiar with the 6502 system before attempting
to utilize the 560Z.

Specifications:

Mechanical: 8" X 10" G-10 Double-Sided Plated Through Hole Board. 48=Pin
System Bus on One Edge, 48 Pin Sub-Bus on Other Edge.

Electrical: +5V at 600ma

Supports: Z-80 and/or 6100 Microprocessors Plus Provisions for a Third
Processor.

Hardware Requirements: System Bus Side: 400, 500 or 510 CPU with 6502
Processor and at Least 4K X 8 RAM

Sub Bus Side: 4K X 8 RAM for Z-80 Only, 4K X 12
RAM for 6100 Only or 6100 and Z-80

Mounting: The 560Z's Sub-Bus can support a full 65K of memory and 1/0,
but, it only occupies 4,512 bytes of the 6502 memory space via
a sliding "port-hole." A 560Z and one dedicated memory can be
mounted in slot 1 of the Challenger. If additional memory is
required, an additional case will be required.
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PIA  LOCATIONS:
NAG IC-C
PIAL [C-S
PIAL IGL
PIAS le-E

PIA SELECT CIRCUTTRY  ICM (B

DIAGRAM 3~ PIA  \MPLEMENTATION

PIAD PIA1 PIA2 PIA3
Ic-C 1C-S IC-U IC-E
PAD Ag A8 WR p.22 DA8
PAT Al A9 MREQ p.19 DAY
PA2 A2 A10 DATAF p.40 DATD
PA3 A3 Al CRSEL p.38 DAl
PA4 A4 A12 MEMSEL p.37  DAI2
PAS A5 A3 IFETCH p.36  DA13
PAG A6 A4 RESET p.7 DAT4
PA7 A7 A5 SKP p.35 DA15
PB@ Z-80 RFSH p.10 0o INTREQ *PROCESSOR SELECT
PB1 7-80 INT p.11 D1 [ *PROCESSOR SELECT
PB2 Z-80 TORQ p.12 D2 (%] CLOCK MODE SELECT (RUN/STEP)
PB3 MM STROBE D3 o 6100 RUN/HALT
PB4 MM12 04 LXMAR STEP
PB5 MM13 D5 SWSEL W p.27
PB6 MM14 D6 XTC RESET p.26
PB7 MM15 D7 DEVSEL BUSAK p.23

*See Selection Table, Diagram 6. 58
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400 CPU

Description:
The 0SI 400 CPU Board is the heart of any 0SI 400 or Challenger System.

It minimally contains the microprocessor chip, the system PROM monitor,
and bus drivers. It can maximally be configured as a complete stand-
alone computer with two PROMs, 1,024 words of RAM, a serial I/0

port, and a parallel I/0 port and still maintain full system expansion
capability. 'The minimized address logic and Schottky data buffering
allow ultra-high speed operation.

Applications:

The OSI 400 can be used as a complete, stand-alone computer in conjunction
with a serial terminal and power supply. It is used as the CPU in

any 0SI 400 or Challenger system. An 0SI 400 and 440 board can be
populated as a complete computer and CRT terminal!

Specifications:

Mechanical: 8" X 10" G-10 Double Sided Plated Through Hole Board

Electrical: +5V at 800 ma Maximum
-9V at 100 ma Maximum

Processors: Supports any one of the following: MOS Technology 6502,
6502A, 6501, or 6512, Motorola 6800, 6800A, 6802, 6802B

PROM: Supports up to two of the following: O0SI 65A Serial Monitor,
OSI 65V Video Monitor, OSI 65F Floppy Disk Bootstrap.

RAM: Optional 1K by 8 of 2102 type parts.

Serial I/0: ACIA based 20 ma lToop or RS$-232
Up to 100,000 baud

Parallel I/0: Supports one of the following PIA type devices
for 16 parallel I/0 Tines: 6820, 6520, 6522, 6530, 6830

Other Features: Buffering to drive up to 250 0SI system boards
Provisions for user supplied front panel and DMA
capability

.61




B2-VMAFRXX TO 2102's WHEN NO ‘
FEVMA FEXXFFFX0 PROM IS USED .
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04 03
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A2>—'z A2 Voo %—0-9v
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DIAGRAM 2- RAM/PROM IMPLEMENTATION
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