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Conditions of Bale and Product Warranty 

Micromint Inc. and the Buyer agree to the following terms and 
conditions of Sale and Purchase: 

1. Micromint Inc. extends the following warranty: a factory- 
manufactured circuit board or assembly carries with it a one-year 
warranty covering both parts and labor. Any unit which is found 
to have a defect in materials or workmanship will, a t  the discre- 
tion of Micromint Inc., be repaired or replaced. 

2 .  A minimum inspection fee must be prepaid for the repair of 
units that are no longer under warranty. Cal l  Micromint Inc .  
for a current list of fees. 

3 .  Micromint Inc. will no t  be responsible f o r  the  repair or 
replacement of any unit damaged by user modification, negligence, 
abuse and mishandling, or improper installation. 

4. Micromint Inc. is not responsible to the Buyer for any loss 
or claim of special or consequential damages. 

5. All units returned for repair must first receive prior autho- 
rization from Micromint Inc. A return authorization number may 
be obtained by phone or l e t t e r .  Please r e t a i n  a record of the 
return authorization number since most subsequent correspondence 
will refer to this authorization. Under no circumstances should 
any product be returned to Micromint Inc. without such authori- 
zation, Micromint Inc. assumes no responsibility for returns 
unaccompanied by an authorization number. All returns must be 
shipped prepaid and ought to be insured. Micromint Inc. is n o t  
responsible f o r  losses or damage during shipment. Repaired units 
will be returned w i t h  postage and insurance paid. 

6 .  Micromint Inc. reserves the right to alter any feature or 
specification at any time. T h i s  r i g h t  extends to fees, charges, 
and any other conditions or warranties contained herein. 
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Introduction 

The Micromint BCC180 is a single-board computer/controller 
featuring a new-generation 8-bit microprocessor which maintains 
software compatibility w i t h  the Zilog 280  while incorporating 
advanced design features in a single 68-pin PLCC package. Con- 
figured primarily f o r  process control, the BCC180 uses the same 
44-pin BCC 1/0 expansion bus as Micromint's popular BCC52 con- 
troller board. All of Micromint's BCC-bus peripherals are com- 
patible with the BCC180. 

The BCC180 ROM monitor provides the system designer with a 
host of low-level development aids  while the BASIC-180 multitas- 
king BASIC compiler speeds high-level development of lightning- 
fast code right on board. 

BCC180 Technical Specifications 

* Hitachi HD6418O microprocessor running at 9.216 MHz 
Supports a superset of the 280  instruction set  

* U p  to 384K bytes total memory on-board (128K EPROM or 
static RAM, 256K dynamic RAM) 

* Two asynchronous serial  ports (both support RS-232, 
one supports RS-422/485) 

* One clocked (synchronous) serial port 
* S i x  8-bit parallel 1/0 ports (48 bits) 
* 64K 1/0 space available through t h e  BCC-bus edge 
connector 

* On-board memory management u n i t ,  2-channel DMA con- 
troller, 2 counter-timers, and 12 interrupt sources 

* Requires jus t  +5V ( f l 2 V  necessary for RS-232 oper- 
a t i o n  only) 

* Accepts optional EPROM programmer daughter board for 
programming 27x256 EPROMs 
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Bettins UP Your BCC180 

Very few connections are required to bring up a functional 
RCC180 development system. Depending on your application, you 
may or may not want to connect  a pr in ter .  Simply skip that step 
if it doesn't apply. 

Power 

The BCCl8O requires the following voltages and current: 

+5V +S% @ 7 5 0  rnA (fully populated) 
+12V f20% @ 3 0  mA 
-12V +20% @ 30 mA 

* -5V may be substituted f o r  -12V if nonstandard RS-232 
operation is acceptable and -12V isn't required for 
use by any other board on the bus. 

* f12V are used on the BCC180 for RS-232 only. If no 
serial communication is to be used or TTL serial is 
performed through the BCC bus, and f12V aren't neces- 
sary for any other board on the bus, then the  t w o  
supplies can be eliminated and the system can be run 
on +5V only.  

Power can be connected to the BCC180 in one of two ways: 
through power connector J4 or through the BCC bus.  

A 4-pin Molex-type plug that mates w i t h  J4 has been included 
with your BCC180. The following top  view of J4 should be used to 
properly connect the plug to your power supply. Be sure to 
double check your connections before applying power to the 
BCCllO! Boards damaged by incorrect power connections are not 
covered under warranty. 

Locking Tab > 

* 

Edge of Board 

Ground 
+12 V o l t s  +5 Volts 
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If you plan to plug your BCC180 into a backplane, power 
should be supplied to the board (and the rest of the boards on 
the bus) through the power pins on the bus. Motherboards avail- 
able from Micromint use the same type of power connector as t h a t  
shown above. The same procedure and cautions should be used to 
connect your power supply to the backplane. 

When plugging the  BCC180 and other BCC boards i n t o  the  back- 
plane,  be sure the lfA" and "Ztq markings on the component side of 
the board match up with the fqAt4 and "2" markings on the mother- 
board. Plugging a board in to  the bus backwards may danage the 
board. A board damaged by plugging it into the bus backwards is 
not covered under warranty, so exercise appropriate care. 

Terminal 

Any standard RS-232 serial terminal can used as a console 
device fo r  the  BCC180. Alternatively, a personal computer using 
communication software and a serial port can be used as  a console 
device. 

The BCC180 has a standard DB-25s connector used to connect 
with the console device. If a terminal is being used, a 
straight-through DB25-to-DB25 cable  can be used to connect the 
terminal t o  the BCC180. If a personal computer is to be used, a 
swap or "null modernu cable often must be used. The minimum 
requirements for this cable are that pins 2 and 3 should be 
swapped and pin 7 should pass straight through. The following 
diagram shows t h i s  minimum cable: 

Personal 
Computer 

Please refer to the  "Serial I / O u  section later in this manual 
if your terminal requires additional handshaking lines. 

The BCC180 monitor will automatically detect the baud rate 
being used by the  terminal as long as it's one of the following: 
19200, 9600, 2400, 1200, or 300. We recommend setting your ter- 
minal for 9600 bps until your system is set up and working. 
Additionally, be sure your terminal (or communication software) 
is set up with the following parameters: 8 data bits, 1 stop 
bit, no parity, and CR (not CR/LF) generated when tmReturn14 is 
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pressed. If your terminal doesn't allow parity to be turned o f f ,  
7 data bits and space (clear) parity should a l s o  work. 

Printer 

The BCCl8O supports a serial printer at baud rates up to 
19200 bps and will support software (XON/XOFF) handshaking. T h e  
default  p r i n t e r  baud rate used by the BCC180 monitor is 9600 bps. 
See the BCC180 monitor manual for information on how to change 
this to another baud rate (both temporarily and permanently). 

Serial printers are all different in the type of RS-232 con- 
nection they require. Some need just one data l i n e  plus ground, 
while others may need elaborate handshaking connections. We will 
attempt to show one common setup here. However, it is inevitable 
that this won't work w i t h  some printers .  Consult the printer's 
manual and do some experimenting before giving up. A serial 
breakout box is invaluable in getting a stubborn ser ia l  connec- 
t i o n  to work. Alternatively, there are smart cables available 
from many computer stores and mail-order companies t h a t  look at 
both ends of the connection and automatically decide which p i n s  
should be connected. 

Micromint has available a short cable (P/N SB180-AUX-MOD) 
that goes from the 20-pin Berg-type header (J3) on the BCC180 to 
a standard DB-25P connector. The connections shown below assume 
t h i s  DB-25P connector is present. If you donit have the proper 
adapter cable, please refer to the "Serial I / O i f  section later in 
this manual for the pinout of 53. 

The following is a recommended cable configuration for con- 
necting a serial printer to the BCC180: 

Printer 

Remember  that hardware handshaking is not supported, so the 
printer's Busy output (normally pin 11) doesn't have to be con- 
nected to anything. 
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Powering it up 

Once everything has been connected, double check all the con- 
nections. Turn on the power to the t e r m i n a l  and the  printer (if 
connected). Once the terminal is warmed up, turn on the  power to 
the  BCC180. If the  terminal is set  up for 9600 bps and every- 
t h i n g  is connected properly, the string "BCC180gt  should be dis- 
played on the  terminal screen, Press " R e t u r n g t  once or twice and 
t h e  monitor banner should come up on the screen. Your ECC180 
system is now working. You should now refer to either the BCC180 
monitor manual or (if BASIC-180 is installed) the BASIC-180 man- 
ual f o r  instructions on how to proceed. 

If your terminal is se t  for something other than 9600 bps, 
you should get a few garbage characters on the screen when you 
first apply power to the BCC180. T h i s  is what "BCC180gt  trans- 
mitted a t  9600  bps looks like at whatever baud rate you're using. 
Pressing "Returntm once or twice tells the B C C 1 8 0  what baud rate 
you're really using and the monitor banner should come up as 
described above, but at the baud rate you're using. 

If '1BCC180vr  isn't displayed when power is applied, or there 
is no response to repeated presses of the "Returntv k e y ,  press the 
BCC1809s reset button (PB1) and t r y  again. If there is still no 
response, check all connections once again including the power 
and terminal cables. If you still canmt get your BCC180 to res- 
pond, you may call our technical support staff at (203) 871-6170. 
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BCCl8O Hardware 

The hardware on the BCC180 can be broken into three sections: 
the HD64180 microprocessor, memory, and I / O .  Each of these sec- 
t i o n s  will be discussed i n  turn. 

ED64180 Proaessor 

The power of the  BCC180 is made possible by the  Hi tach i  
HD64180--a microcoded execution unit based on advanced CMOS man- 
ufacturing technology. It provides the benef i ts  of high perfor- 
mance, reduced system cost, and low-power operation while main- 
taining compatibility with the large base of industry-standard 
8-bi t  software. 

Performance is derived from a high clock speed, instruction 
pipelining, and an integrated Memory Management Unit  (MMU). The 
instruction set is a superset of the 280  instruction set; twelve 
new instructions include hardware multiply, bit comparisons, and 
a SLEEP instruction f o r  low-power mode. 

Compared with the 280 in the same way the 80188 is compared 
with the 8088, system costs are reduced because many key system 
functions have been included on-chip. B e s i d e s  the MMU, t h e  
HD64180 boasts a two-channel Direct Memory Access Controller 
(DMAC), wait-state generator, dynamic-RAM refresh, two-channel 
Asynchronous Serial Communication Interface (ASCI), Clocked 
Serial 1/0 (CSIO), two-channel 16-bit Programmable Reload Timer 
( P R T ) ,  a versatile 12-source interrupt controller, and a l'dualU 
(68xx and 80xx families) bus interface, a l l  on one 68-pin chip. 

The HD64180 comprises f i v e  functional blocks: 

o Central Processing U n i t :  The CPU is microcoded to 
implement an upward-compatible superset of the 280  
instruction set. Besides the twelve new ins truc-  
t i o n s ,  many i n s t r u c t i o n s  require fewer clock cycles 
for execution than on a standard 280. 

o Clock Generator: T h e  clock generator produces the 
system clock from an external crystal or external 
clock input. The clock is programmably prescaled to 
generate timing for the on-chip I / O  and system sup- 
port devices. 
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o Bus State Controller: The bus state controller per- 
forms all status/control bus activity. T h i s  includes 
ex terna l  bus cycle wait-state timing, RESET\, DRAM 
refresh, and master DMA bus exchange. It generates 
tgdualtm bus-control signals for compatibility with 
both 68xx and 80xx family devices. 

o Interrupt Controller: The interrupt controller moni- 
tors and prioritizes the four external and eight 
internal interrupt sources. A variety of interrupt 
response modes are programmable. 

o Memory Management Unit: The MMU maps the  CPU8s 
64K-byte logical address space into a 1-Megabyte 
physical address space. The MMU organization pre- 
serves software object code compatibility while pro- 
v id ing  extended memory access and uses an efficient 
ucommon area/bank areatw scheme. 1/0 accesses 
(64K-port 1/0 space) bypass the MMU. 

The integrated 1/0 resources make up the remaining four 
funct ional  blocks: 

o Direct Memory Access Controller: The two-channel DMAC 
provides high-speed memory-to-memory, memory-to-I/O, 
and memory-to-memory-mapped 1/0 transfer. The DMAC 
features edge- or level-sense request input, address 
incrernent/decrement/no-change, and (for memory-to- 
memory transfer) programmable burst or cycle-steal 
transfer. In addition, the DMAC can directly access 
the f u l l  1M-byte physical address space and transfers 
(up to 64K bytes in length) can cross 64K-byte bound- 
aries. 

o Asynchronous Serial Communication Interface: The A S C I  
provides two separate full-duplex UARTs and includes 
a programmable baud rate generator, modem control 
s ignals ,  and a multiprocessor communication format. 
The ASCI can use the DMAC for high-speed serial data 
transfer,  reducing CPU overhead, 

o Clocked Serial 1/0 Port: The C S I O  provides a half -  
duplex clocked serial transmitter and receiver. T h i s  
can be used for simple, high-speed connection to 
another microprocessor or microcomputer. 

o Programmable Reload Timer: The PRT contains two sepa- 
rate channels, each consisting of 16-bit data and 
16-bit  timer reload registers. The timebase is 
divided by 20 (nonprogrammable) from the system clock 
and one PRT channel has an optional output allowing 
wavef o m  generat ion. 

Note: The HD64180 Microprocessor Data Book is available from 
Micromint for $10 plus shipping. 
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Memory 

The BCC180 allows the use of up to 384K bytes of memory on 
the main board. Unfortunately, it isn't easy to expand the mem- 
ory past t h i s  point .  The BCC bus is only 16 bits wide and would 
only allow access to 64K bytes of memory. For this reason, the 
BCC bus is strictly an I / O  bus and all system memory must be on 
the processor board. 

EPROM/Static RAM 

There are four 28-pin sockets on the BCC180 board (U10-U13), 
each of which can accommodate either a 2 7 2 5 6  ( 2 7 C 2 5 6 )  EPROM or a 
62256 static RAM chip.  Both types of chips contain 32K bytes of 
storage and are the only kinds of memory that will work. It 
isn't possible to use, say, a 27512 EPROM. 

The 5-pin jumper header next to each socket determines 
whether an EPROM or a RAM chip is installed i n  t h a t  socket .  When 
there is one jumper between pins 1 and 2 and a second jumper 
between pins 3 and 4, that socket is set for EPROM operation. To 
use the socket with a RAM chip, the jumpers must be moved so they 
connect pins 2 and 3 and pins 4 and 5. The BCC180 is shipped 
from the factory with U10 (JP6) set up for EPROM operation and 
Ull-U13 (JP7-JP9) set  up for RAM operation. The following shows 
how these jumpers are set  up: 

EPROM 

EPROM 

RAM 

Jumpers shown selecting 
EPROM 

1 
A * 

5 

Jumpers shown se lect ing 
RAM 

Page 9 



The f irst  socket (U10) is mapped to physical address 00000H. 
Each socket is mapped in 32K-byte increments above that. For 
example, the second socket (U11) is at physical address 08000H 
and the third socket (U12) is mapped to 10000H. It is up to 
whatever program is running to determine how the HD64180ts memory 
management unit (MMU) maps the logical address space into the 
physical address space. 

The default  configuration of the BCC180 monitor maps the 
entire first socket to the first 32K bytes in the logical address 
space. The other 32K bytes  of space is mapped to U13. See the 
monitor manual f o r  more details about changing active banks while 
in the monitor and the HD64180 data book f o r  details about con- 
figuring the  on-board MMU under program control  (specifically, 
the CBAR, CBR, and BBR registers). 

NOTE: A 32K-byte 6 2 2 5 6  static RAM chip must be installed in 
socket 013 in order for the BCCl8O monitor and the ROM-based ver- 
s i o n  of BASIC-180 to function properly. 

Dynamic RAM 

In addition to the EPROM and s t a t i c  RAM space provided on the 
BCC180, there is also provision for using a 256K-byte dynamic RAM 
SIMM (Single In-line Memory Module). Either an 8-bi t  or a 9-bit 
module may be used, While the S I M M  socket provided on the BCC180 
will allow a 9-b i t  SIMM to be used, the ninth bit is ignored. 

The SIMM is mapped to physical address 40000H and continues 
through address 7FFFFH. A s  with the ~ ~ ~ o ~ / s t a t i c  RAM, it is up 
to the program running on the machine to determine the setup of 
the  MMU. 

W a i t  States 

The HD64180 processor has, among other things, an on-board 
wait-state generator. It's possible to set anywhere from 0 to 3 
m e m o r y  wait states and from 0 to 4 1/0 wait states. Memory wait 
states are dealt with in this section. See t h e  atInput/Outputgf 
section f o r  1/0 wait s t a t e  details. 

EPROMs and static RAM chips rated f o r  an access time of 150 
ns or better can be used w i t h  zero memory wait states on a 
9.216-MHz BCC18O. Memory chips slower than t h i s  will need wait 
states. EPROHs with 200-115 access times need one wait state. 
The BCC180 monitor defaults to two memory wait states to allow 
for slow EPROMs. See the BCC180 monitor manual for details on 
how to change this default .  

The same applies for the dynamic RAM. SIMMs w i t h  RAM chips 
rated f o r  120-ns or faster access t i m e s  can be used on a 
9.216-MHz BCC180 w i t h  zero wait states. However, an exception to 
this must always be kept in mind! Whenever the HD64180 fetches 
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