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RTC31-RTC52 

8031 FAMILY P I N  DESCRIPTION 

Port 0 pins 39-32 8-bit open drain  bidirectional I / O  
(multiplexed low-order data/address 
f o r  external m e m o r y )  

Port 1 pins 1-8 8 - b i t  quasi-bidirectional 1/0 

Port 2 pins 21-28 8-bit  quasi-bidirectional I / O  
(high-order address f o r  e x t .  memory) 

Port 3 pins 10-17 8-bit quasi-bidirectional I/O 
(secondary f u n c t i o n s  as follows: 
RXD/data Serial Channel's receiver 
TXD/data S e r i a l  Channel's transmitter 
*INTO Interrupt O/counter gate 0 input 
*I24T1 Interrupt l / c o u n t e r  gate 1 input 
TO Counter 0 input 
T1 Counter 1 input 
*WE write for external data memory 
*RD read f o r  external data memory 

ALE p in  30 

*PSEN p i n  29 

*EA p i n  31 

Address l a t c h  enable 

read f o r  external program m e m o r y  

tied to logic  high fo r  executing code 
masked w i t h i n  the 8 x 5 ~  series 
processors with internal ROM or 
t i e d  to logic low to disab le  i n t e r n a l  
ROM and fetches all instructions from 
external program memory 

RTC31 & RTC52 EXTERNAL ADDRESSING SPACE 

The 8031 fami ly  of microcontrollers can directly address 128K of 
external memory. That is, 64K of DATA memory and 64K of PROGRAM 
memory. The *RD and *WR l i n e s  control  DATA memory (READ/WRITE and 
I / O )  and the *PSEN l i n e  controls PROGRAM memory (READ-only memory), 
By O R i n g  the  *RD and *PSEN lines, a combined DATA/PROGRAM space can be 
created containing one 64K space (each of the two 64K spaces a re  
combined for an "anything goes hereqf space). This combined 
DATA/PROGRAM space (64K) is half the  total possible external address 
space (128K), but it simplifies use by not having to keep track of 
which space is which. Separated space is available f o r  the 
experienced programmer, 



Many combinations of 8 K  and 32K RAMS and EPROMs are possible on 
the RTC board. When using the RTC31,  code (your EPROM) starts 
execution at OOOOH (PROGRAM space). When using the RTC52 (masked with 
BASIC in the internal ROM), RAM must be at OOOOH (DATA space).  The 
following cha r t  shows conventional addressing f o r  the  memories used on 
the RTC31 and RTC52: 

ADDRESS SPACE SELECTION 

Separated DATA/PROGRAM space 

8 K  at OOOOH and 8K at OOOOH 1 8K at OOOOH and 8K at 2000H 

Two memory sockets are provided on the RTC board (U9 & U8). Each 
memory socket has a jumper used in selecting the type of address space 
assigned to t h e  socket. JP14 selects the apace f o r  U9 and JP13 
selects the space f o r  U8. The selection made determines which l i n e  
*RD (for DATA space only), *PSEN ( f o r  PROGRAM space only), or *GET 
( fo r  combined DATA/PROGEIAM space [*GET = *RD or *PSEN])  is used f o r  an 
*OE (output enable) on the memory. 

Memory #1 
DATA 

Combined DATA/PROGRAM space 

or 
8K at OOOOH and 32K at OOOOH 

or 
32K at OOOOH and 8K at OOOOH 

or 
32K at OOOOH and 32K at OOOOH 

I -DATA space only 
I u g  
DATA/PROGRAM space 

Memory # 2  
PROGRAM 

Memory #1 
DATA/ PROGRAM 

32K at OOOOH and 32K at 8000H 

3P14 shows combined DATA/PROGRAM space selected for U9 

Memory # 2  
DATA/PROGRAM 

DATA/PROGRAM spacea I -PROGRAM space only 
U8 

JP13 shows combined DATA/PROGRAM space selected for U8 
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MEMORY DEVICE TYPE SELECTION 

Pin 1 on RAM is A14 (on an 8K RAM it I s  a uqdon't  carevf) , while the 
same pin on an EPROM must be at Vcc (Vpp for programming) . Jumpers 
JPS ( f o r  U9) and JP9 (for US) route the  proper signal depending on the 
type of memory device being used. 

The following eonfiguration is typical for the RTC52 which 
requires RAH at address 0000H. 

U9 
RAM- I -EPROM 

JP5 shows RAM memory selected for U9 

JP9  shows EPROM memory selected for U8 
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MEMORY DEVICE SIZE/TYPE SELECTION 

P i n  27, on a RAM device, requires the  *WR line to write to the 
RAM. The same p i n  on a 32K EPROM, is designated as A14,  the high 
address line. An 8K EPROM does not use this pin as an address l i n e  
but requires a logic high to enable it. Since it is possible f o r  the 
A14 line to be logic low during an access to an 8K EPROM, it must be 
configured here as a RAM device. In this case the *WR line will be 
logic high and s a t i s f y  the  condition. Jumpers JP7 ( f o r  U9) and JPll 
(for U8) route the  proper signal depending on the type of memory 
device being used. 

The following configuration is typioal for an RTC3l or RTC52 using 
8K memory devices. 

8K EPROM ( 2 7 2 5 6 )  

JP7 shows RAM or 8X EPROM selected for U9 

J P l l  shows RAM or 8K EPROM selected for U8 

mq 
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RAM & 8K EPROM I - 32K EPROM ( 2 7 2 5 6 )  
U8 Size/Type 



MEMORY DEVICE S I Z E  SELECTION 

8K RAMS require a logic high enable f o r  pin 2 6  ( C S ) .  On an 8K 
EPROM t h i s  pin is a "don't carepm. The 32K devices use this p i n  f o r  
A13,  an address line. J P 6  routes the proper signal to pin 2 6  of the 
memory device used in U9, and JPlO routes to p i n  26  of U8. 

The following configuration is typical for an RTC31 or RTC52 using 
8K memory devices. 

J P 6  shows 88  RAM or EPROM selected for U9 

JPlO shows 8R RAM or EPROM selected for U8 
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MEMORY DEVICE ADDRESS SELECTION 

U3, a 74LS156, decodes the top three address lines from the  
processor, producing e ight  8K blocks. Memory devices U9 and U8 
require one or more 8K blocks depending on the  s i z e  of the memory 
device. An 8K memory device requires one block. A 32K memory device 
requires four 8K blocks ( 4  times 8K = 32K.) The '156 is an open- 
collector decoder which allows its outputs to be wire-ORed. Once any 
outputs are combined on JP8 or JP12 they will appear ORed to the whole 
system. Therefore, when using a system with separate DATA and PROGRAM 
spaces, any memory devices sharing any address bloek must be of the 
same size. To reduce confusion, unless necessary for the application, 
combined DATA/PROGRAM space should be usedl Selection of each 8K 
block determines the locat ion of t h e  memory device within the 0-64K 
address space. The memory device used in U9 can be addressed at 
0000H-lFFFH, 2000H-3FFFH, 4000H-SFFFH, and/or 6000H-7FFFH. The memory 
device used in U8 can be addressed at same four blocks as U9 and an 
aditional four: 8000H-9FFFH, AOOOH-BFFFH, COOOH-DFFFH, and/or 
EOOOH-FFFFH. 

U9 Address Selection 

JP8 shows an 8K block starting at address OOOOH selected for the 
8K memory device in U9 

U8 Address Selection 

JP12 shows an 88 bloek starting at address 2000H selected for the 
8K m e m o r y  device in Us 
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EXTERNAL CODE SELECTION 

The 8031 microcontroller requires *EA (p in  31 on t h e  
microcontroller) to be pulled down to a logic low level. This 
i n s t r u c t s  the processor to start executing machine language code 
starting at address OOOOH (PROGRAM space). The 8 0 5 2  is masked with 
BASIC and will run internal code ( B A S I C  interpreter) if *EA is pulled 
up to a logic  high. Pulling *EA low on an 8052 w i l l  d i sab le  BASIC and 
execute code starting at OOOOH (similar to an 8 0 3 2 ) .  

JP2 shows the microeontroller enabled for external code execution 

RESETTING THE RTC31 d RTC52 

Reset of the RTC board occurs when a normally open push button 
switch is attached to JP20 and momentarily pressed. A logic  high is 
applied to the  system RESET line and held momentarily high by an R/C 
circuit. The DDT-51, Digital Debugging Tool fo r  the 80xx family of 
microcontrollers, must contro l  the RESET l i n e  to the processor. J P 1  
can isolate the system RESET line from the processors RST p i n .  This 
enables the DDT-51 to reset the 80xx without resetting any peripheral 
on the RTC system Bus .  

JPl 

RESET Enable 
(enables JP20 to processor) 

JP1 jumper must be installed when not using the DDT-51 

N . O .  RESET 
r+ 

Olol 
JP2  0 

U s e  JP20 for connecting a normally open push button switch as an 
external system RESET 
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The 8031/8052 family contains a full-duplex serial channel. TTL- 
level serial signals are converted to fl0-volt RS-232-compatible 
signals by U6, the MAX232 device. A 16-lead flat ribbon cable made 
w i t h  a DB-25 at one end ( for  connection to DTE terminal device and a 
16-pin plug (for connection to JP3)  w i l l  permit serial communication 
with a dumb terminal or computer. 

U s e  J P 3  for RS-232 communications 

Ribbon Cable 

-2x8 square-pin plug 8 
DB-25- 

13 2 5  

Cable required for 88-232 communfcations 

To eliminate unwanted noise on the RX input to t h e  processor, 
remove the unused line driver chip.  (U4 or U6) 

RS-485 communications over a single twisted pair can include 
multiple (up to 32) devices. Since each device can transmit and 
receive, certain protocols must be adhered to to prevent message 
collision. The simplest being "listen to the line and t ransmi t  only  
if free1'. (The protocol you use will depend on the application and is 
beyond the scope of this manual.) JP17 enables a termination resister 
across the  twisted pair and should be installed only on the 
microcontrollers located at the extremes of the twisted pair (one at 
each end. )  JP18 selects the control of the RS-485 receiver. Two 
options are available f o r  control of t h e  receiver: always enabled and 
only  enabled when the transmitter is disabled (to prevent receiving 
what is being sent). U4, the 75176 RS-485 device, draws as much 
current  as the rest of the RTC board. If low power operation is of 
great concern and the RS-485 is n o t  being used, current consumption 
can be reduced by removing the 75176. 
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