CPU-2 Z80 CPU BOARD

FEATURES:
® 780 PROCESSOR
“  ON BOARD ROM

¥  POWER ON JUMP TO ANY 256TH BIT. DIP
SWITCH SELECTABLE HARDWARE GENERATION

“  MAJOR EMPHASIES ON PROPER TIMING
WILL WORK ON EXTENDER AT 4MHZ

#  SWITCH SELECTABLE FOR 2/LMHZ OPERATION

C ‘1981, MIKOS ENGINEERING



QUANTITY SCHEMATIC NAME DESCRIPTION

2 U13,27 74LS00
4 U1,5,7,20 741502
2 U14,26 74LS04
1 U9 74504
1 U25 741508
1 U1l9 741813
1 U8 74L832
3 Ul1,15,21 741874
1 Ule 741885
1 U10 7415123
1 U28 7415125
1 Uiz 7415138
1 U6 741.8193
8 U17,30,31,32,33,34,35
36, 7415244
2 U2, 29 7418367
2 U3,18 74LS368
1 u22 7Z80A (4MHz)
2 VR1,VR2 7805/340T-5
1 U4 2716/2732
2 U23,24 spare
1 C3 10pf
1 Cc24 100pf
1 Cl2 .0033uf
18 C1,2,4-14,17-21 .1luf
4 C15,16,22,23 22uf tantalum
1 Cc25 33uf tantalum
3 R7,12,14 4.7K x 7 SIP pack
2 R5,6 560 ohm 3w 5%
1 R8 10K 3w 5%
1 R11 220 ohm 3w 5%
1 R17 15K iw 5%
22 R1-4,9,10,13,15,16,
18-29,30 2.7K 3w 5%
2 SW1,SW2 8 position DIP switch
1 Y1 16MHz Xtal
2 #361 heat sinks
9 16 pin sockets
8 20 pin sockets
1 40 pin sockets
16 14 pin sockets
18 wire wrap pins
2 sets #4-40 hardware



INTRODUCTION

The WAMECO CPU-2 is a Z-80
microprocessor based computer
board for the S-100 bus. Many
options have been included so
the user is able to tailor
the board for the required
system configuration. ‘Most
of the S-100 bus signals have
been provided. The Exceptions
are; Interrupt, Fnable, Stack
and the CPU status signals on
the data bus during the ac-
tive state of PSYNC. The CPU-
2 is designed to bring the
power of the Z-80 micropro-
cessor to an 8080 S-100 sys-
tem.

2.0
2.1 2/4MHz Operation

The CPU-2 has provisions for
operating with a 2MHz (stan-
dard) or 4MHz clock. For 2MFz
operation the following jum-
per options must be selected.

a) connect E15 to E14

b) make R8 equal to a 10K
iw, 5% resistor

c) make C12 equal to a
.0033uf disc ceramic

For operation at 4MHz (250ns
“cycle time), the following
jumper options must be selec-
ted.

a) connect E13 to El4

b) make R8 equal to a 4.7K
resistor

c¢) make C2 equal to a .001
uf disc ceramic

When operating at 4MHz insure
that memory with an access
time of 250ns or less is

msb

available, otherwise, add the
required wait state for slow-
er memories.

2.2 Power-up Jump

The CPU-2 has a power-on jump
feature which, when the power
is turned on (or system RFSET
occurs), forces an automatic
jump to one of the 256 1loca-
tions in memory. The memory
boundries are in 256 Dblock
increments and are selected
by dip switch SW2.
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The power-on jump feature

allows operation of the CPU-2
without a front panel con-
troller. If a front panel is
installed in the computer the
power-on jump feature should
be disabled.

Power-on jump enabled:

1sb



a) Jumper F11 to E12
b) Open F19-F20

Power-on jump disabled:

a) Jumper E19-E20
h) Open F11-F12

2.3 EPROM Tnabhle

Provisions have heen made for
operation with an on board
FPROM. The FPROM may be

either a 2716 or a 2732.
Also, a wait state may be in-
serted if operation at AMI'z
is desired. The addressing
of the 2716/2732 on-hoard
FEPROM is in 4K Dboundries by
closing an appropriate cwitch

on SW1. The following Fable
depicts the switch settings.

9 = Closed, 1 = Open

Switch Setting FPROM address

1268

0000 0000-NFFF
0001 1000-1FFF
0010 2000-2FFF
0011 3000-3FFF
0100 4000-4FFF
0101 5000-5TFFF
0110 6000-6FFF
0111 7000-7FFF
1000 8000-8FFF
1001 9000-9FFF
1010 AOOO-AFFF
1011 BOOO-BFFF
1100 CO00-CFFF
1101 DOOO-DFFF
1110 FO0O0-T'FFF
1111 FOOO-FFFF

Switches 3,4,5,7 are not used

To disabhle the on-board FPROM
option:

Jumper F17-E18
For the 2716 EPROM option:

Jumper E16-E17
Jumper E8-E9

For the 2732 FPROM option:

Jumper F16-F17
Jumper FE9-F10

If wait states are required
with the on-board FPROM:

Jumper FA4-F5

To disable the wait state op-
eration: (normal mode)

Jumper FE3-F5

The Power-up Jump and the on-
board FPROM may be used to-
gether to provide a system
boot-up.

2.4 MEM-WRITE Option

For systems that require op-
eration without a front panel
a memory write function must
be supplied. The CPU-2 has
provisions for generation the
S-100 bus MWRITE function. To
enable the MWRITE function
connect the following:

Jumper E6-E7

otherwise leave E6-I7 open.
2.5 Front Panel Operation
The CPU-2 has provisions for
connection to S-100 front
panels. A 16 pin dip socket

(J1) is availahle with the
following pin designations:

(JU)IPIN|1.16 |2.15 [3,14
DATA BUSTDP | D1 1 D2

(J1) JpiN]a,13 |5,12 6,11
DATA IBUST D3 1 D4 | b5

(J1) |pIN|J7,10 |8,9
DATA [BUS| D6 1 D7




3.

For WAMECO and IMSAI front
panels a 16-pin ribbon cable
assembly is all that 1is re-
quired.

3.0 THEORY OF OPERATION
3.1 Clock Generation

a) U9,Y1,R5,R6,C2 form an
ocillator at 16MHz with
buffering

b) U15 and U21 form a 2N
Johnson counter to gen-
erate 01 and 02 bus
signals

c) U29 provides the re-
quired drive for the
S-100 bus.

3.2 Address Bus

a) U30,32 isolate the Z80
from the S-100 bus and
also provide the neces-
sary drive current

b) U31,8 are enabled dur-
ing an I/0 1instruction
and from address mirror
A0-A7-A8-A15 on the ad-
dress bus

c) the the address may Dbe
disabled thru U26 from
ADDR DSBL

3 Data Bus

a) The data bus out is buf-
fered to the §S-100 bus
by U34

b) The data bus in is buf-
fered from the S-100 bus
by U25. The data bus in
buffer is disabled by
one of the following
conditions:

1 SSW DSBL

2 single step, run
(front panel operation)

3 PDBIN, SHLTA

4 on-board EPROM enable
(if addressed)

5 on-board vector jump
(if enabled)

3.4 Processor Status
() = AND, (+) = OR

a) SWO=RD e (MI » TORQ)
b) SOUT=I0RQ » WR

c) SMI=MI

d) SINP=TORQ * RD

e) SMEMR=RD « MNREQ

f) PDBIN=RD+(MI ¢ IORQ
g PWR=WR (delayed)

3.5 PSYNC

a) 500ns pulse @2MHz operation

b) 250ns pulse @4MHz operation

¢) Pulse=(RFS*MREQ) + IORQ

d) U13,14,10 & 28 provide the
PSYNC signal to the S100
bus

3.6 MWRITE

a) The on-board memory write
function is generated by
U20 (SOUT), U9,7,2, and E6
through E7

3.7 EPROM ENABLE

a) U25,16,3 and E16-17 form a
comparitor circuit that
compares SW1 to address
lines A12-A15. The output
enable the chip select
line on the EPROM (U4)
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3.8 EPROM Wait States

a) U3,11 and E4-5 generate a
250ns wait state using
PSYNC and 92 clock

b) the EPROM decoding must be
valid before a wait cycle
can be generated

3.9 On-Board Vector Jump

a) A vector jump 1is accom-
plished by jamming a jump

instruction into the 280 -

microprocessor

b) U6,11 and Ul2 generate the
enables for three sets of
drivers onto the bus

c) U36 generates the jump in-
struction (C3 Hex) and
also the lower byte of the
address

d) U1l7 and SW2 generate the
upper byte of the jump ad-
dress (one of the 256 1lo-
cations

e) U27, EL19-E20 and E11-E12
enable/disable the power-on
vector jump option

4.0 GUARANTEE

The MIKOS ENGINEERING prod-
uct you have purchased is
guaranteed for a period of
ninety (90) days from date of
purchase from your dealer a-
gainst defects in manufactur-
ing. Upon receipt of the de-
fective board by MIKOS ENGIN-
EERING, pre-paid freight, the
board will be cheerfully re-
placed and shipping
charges incurred by you will
be repaid. The guaranty is
limited to replacement of the
board with an equivalent
board, even though the board
may be defective through neg-
ligence in manufacturing or
through other fault.

For future reference, a print
of the front and back traces
of the CPU-2 is shown.

We sincerely hope that the
CPU-2 will give you long and
satisfactory service. If you
have any problems with the
CpPU-2, or if you just want to
comment on the board, please
write me personally.

Chuck Naegeli

MIKOS ENGINEERING
P.0. Box 955

El Granada, CA 94018
415-728-9121
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