
Advanced Products 

• MBL80C49H/N 
MBL80C39H/N 
CMOS Single-Chip 
8-Bit Microcomputer 

Description 

Features 

The Fujitsu MBL80C49/MBL80C39 is a totally self-contained 
8-bit single-chip microcomputer fabricated wit~, silicon-gate 
CMOS technology. The MBL80C49 has an 8-bit MPU, a 2K x 8 
ROM program memory, and 128 x 8 RAM data memory, 27 I/O 
ports, an 8-bit timer/counter, and clock generator on chip. The 
MBL80C39 is identical to the MBL80C49 except without internal 
program memory. It can be used with external memory for 
system prototyping and preproduction systems. 

The design is optimized for low cost and high performance 
applications because the MBL80C49/MBL80C39 is fabricated on 
a single silicon chip and can be used for applications that 
require additional expansion of ROM, RAM, I/O ports, and so on. 

This microcomputer permits external program operation and 
single-step operation. Low power applications are possible by 
using the standby-mode feature. The software is upward 
compatible with the MBL8049/MBL8039 and Intel 8049/8039. 

The MBL80C49/MBL80C39 uses a single power supply of +5V. It 
is packaged in a 40-pin DIP or a 48-pin Flat Package. Operation 
of N version (6 MHz) is guaranteed over the range of -40°C to 
+85°C, and H version (11 MHz), O°C to +70°C. 

• 8-bit Single-chip 
Microcomputer 

• 12-blt Addressing 
• 98 Instructions (232 

Instruction Codes): 70% of 
Instructions are Single Byte. 

• 2.5 J.IS Instruction Cycle for 
N version, 1.36 p.s instruction 
cycle lor H version: Ali 
instructions are 1 or 2 cycle. 

• ALU Functions: Addition, 
Decimal Adjust Addition, 
and Logic Operations 

• 2K x 8-blt ROM 
• 128 x 8-bit RAM 
• 8-level Stack 
• 8 pairs of Working Registers 
• 8-bit Interval Timer/Event 

Counter 
• 27 I/O Lines: Two 8-bit I/O 

Ports, One Data Bus, Two 
Test Pins and One Interrupt 

• Easily Expandable Memory 
and I/O 

• On-Chip Clock Generator 
(or External Clock) 

• Single-level Interrupt 
Capability 

• Single-step Operation 
Capability 

• External Program Mode 
Capability 

• Low-power Standby Mode 
Capability by HALT and 
STOP Instructions 

• Single +5V Power Supply 
• Silicon-gate CMOS 

Technology 
• Standard 40-pin DIP 

(Ceramic/Plastic) 
• Standard 48-pin Flat 

Package 
• Compatible with Intel 

8049/8039 and Fujitsu 
MBL8049/MBL8039 

Portions reprinted by permission of Intel Corporation Copyright © 1983 Intel Corporation. 
Compilation and additional materials Copyright·f. 1985 by Fujitsu Limited, Tokyo, Japan. and 
Fujitsu Microelectronics, Inc., Santa Clara, California, U.S.A. Fujitsu limited is a licensee of Intel 
Corporation and authorized to produce alternate source products. 
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Logic Symbol 
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40-P1N DIP 

T. 
XTAl1 
XTAl2 

RESET 
ss 
INT 
EA 
iii5 

PSEN 
WR 

ALE 
DB. 
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DB. 
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DB. 
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P1' 
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P1. 
SR 
PROG 
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NC 
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P11 
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P13 
NC 
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P15 
P1. 
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NC 

PORT ., 
PORT 
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48-PIN FLAT PACK 

'" ~~~~~~:t!~~~~ 

DB3 
DB2 
DB1 
DB. 
NC 

TOP ALE 
VIEW WR 

PSEN 
NC 
Ao 
EA 
INT 
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Symbol 

Vee 

Vss 

XTAL1 

XTAL2 

PROG 

P10-P17 

P20-P23 

P24-P27 

ADDRESS 
LATCH 

STROBE 
CYCLE 
CLOCK 

Name Pin No.* 

Power Supply 40 (18) 

Ground 20 (42) 

Crystal 1 2 (21) 

Crystal 2 3 (22) 

Program 25 (48) 

27-34 
Port 1" (3-6, 

8-11 ) 

21-24 

Port 2" 
(44-47) 

35-38 
(13-16) 
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EXPANSION TO 
MODEI/DAND 

MEMORY 

TEST 0 

TEST 1 

INT 

FLAG 0 

FLAG 1 

TIMER 
FLAG 

CARRY 

ACC 

ACCBIT 
TEST 

w c 
c 
U w 
C 

RI;GISTER 0 

REGISTER 1 

REGISTER 2 

REGISTER 3 

REGISTER 4 

REGISTEFI 5 

REGISTER 6 

REGISTER 7 

8 LEVEL STACK 
(VARIABLE LENGTH) 

OPTIONAL SECOND 
REGISTER BANK 

DATA STORE 

RESIDENT 
RAM ARRAY 

(128 x8) 

Type Function 

Main power supply; +5V during operation. 

Circuit GND potential. 

One side of crystal input for internal oscillator. 
Also input for external source. (Non-TTL 
level input) 

Other side of crystal input. 

o Output strobe for MBL82C43 liD expander. 

liD 8-bit quasi-bidirectional port. 

liD 

8-bit quasi-bidirectional port. 

P20-P23 contain the four high order program 
counter bits during an external program 
memory fetch and serve as a 4-bit liD expander 
bus for MBL82C43. 
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Symbol Name Pin No.* tYpe 

12-19 
DBO-DB7 Data Bus (33-37, I/O 

39-41) 

TO Test 0 1 (20) I/O 

T1 Test 1 39 (17) 

INT Interrupt 6 (25) Request 

RESET Reset" 4 (23) 

RD Read B (27) a 

WR Write 10 (30) a 

Address ALE Latch Enable 11 (31) a 

PSEN Program 9 (29) a Store Enable 

SS Single Step" 5 (24) 

External EA Access 
7 (26) a 

Standby SR Release** 26 (2) 

Nole: ·Bracketed value is applied to Flat Package. 
"These pins are internally pulled up. 

2-89 

Function 

True bidirectional port which can be written or 
read synchronously using the RD, WR strobes. 
The port can also be statically latched. 

Contains the B low order program counter bits 
during an external program memory fetch, and 
receives the addressed instruction under the 
control of PSEN. Also contains the address and 
data during an external RAM data~re 
instruction under control of ALE, RD, and WR. 

Input pin testable using the conditional transfer 
instructions JTO and JNTO. TO can be 
designated as a clock output using ENTO ClK 
instruction. 

Input pin testable uising the JT1, and JNT1 
instructions. Can be designated as the event 
counter input using the STRT CNT instruction. 

Interrupt input. Initiates an interrupt if interrupt 
is enabled. Interrupt is disabled after a reset. 
(Active low). 

Interrupt must remain low for at least 3 machine 
cycles to ensure proper operation. 

Input used to initialize the processor. (Active low) 
(Non-TTL level input) 

Output strobe activated during a BUS read. Can 
be used to enable data onto the BUS from an 
external device. (Active low) 

Used as a read strobe to external data memory. 

Output strobe during a BUS write. (Active low) 
Used as write strobe to external data memory. 

This signal occurs once during each cycle and 
is useful as a clock output. 

The negative edge of ALE strobes address into 
external data and program memory. 

This output occurs only during a fetch to 
external program memory. (Active low) 

Single step input can be used in conjunction 
with ALE to "single step" the processor through 
each instruction. (Active low) 

External Access forces all prog ram memory 
fetches to reference external memory. Useful for 
emulation and debug, and essential for testing 
and program verification. 
(Active high) 

This is the control input for standby operation. 
A low level on this input releases the MPU from 
the standby mode. 
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Architecture 

The following sections break 
the MBL80C49 into function 
blocks and describe each in 
detail. See Block Diagram. 

Arithmetic Section 

The arithmetic section of the 
processor contains the basic 
data manipulation functions of 
the MBL80C49 and can be 
divided into the following 
blocks: 
• Arithmetic Logic Unit (ALU) 
• Accumulator 
• Carry Flag 
• Instruction Decoder 

In a typical operation, data 
stored in the accumulator is 
combined in the ALU with data 
from another source on the 
internal bus (such as a register 
or I/O port). The result is stored 
in the accumulator or another 
register. 

The following is a detailed 
description of the function of 
each block. 

I nstructlon Decoder 

The operation code (op code) 
portion of each program 
instruction is stored in the 
Instruction Decoder and 
converted to outputs which 
control the function of each of 
the blocks of the Arithmetic 
Section. These lines control 
the source of data and the 
destination register as well as 
the function performed in the 
ALU. 

Arithmetic Logic Unit 

The ALU accepts 8-bit data 
words from one or two sources 
and generates an 8-bit result 
under control of the Instruction 
Decoder. The ALU can perform 
the following functions: 
• Add With or Without Carry 
• AND, OR, Exclusive OR 
• IncremenVDecrement 
• Bit Complement 
• Rotate Left, Right 
• Swap Nibbles 
• BCD Decimal Adjust 

If the operation performed by 
the ALU results in a value 
represented by more than 
8 bits (overflow of most 
significant bit), a Carry Flag is 
set in the Program Status 
Word. 

Accumulator 

The accumulator is the single 
most important data register in 
the processor, being one of the 
sources of input to the ALU 
and often the destination of the 
result of operations performed 
in the ALU. Data to and from 
I/O ports and memory also 
normally passes through the 
accumulator. 

Program Memory 

Resident program memory 
consists of 2048 words eight 
bits wide which are addressed 
by the program counter. In the 
MBL80C49 the memory is ROM 
which is mask programmable 
at the factory. The MBL80C39 
has no internal program 
memory and is used with 
external memory devices. 
~rogram code is completely 
Interchangeable among the 
various versions. To access the 
upper 2K of program memory 
in the MBLBOC49, a select 
memory bank and a JUMP or 
CALL instruction must be 
executed to cross the 2K 
boundary. 

There are three Program 
Memory locations of special 
importance as shown in Fig. 1. 

Location 0 

Activating the Reset line of the 
processor causes the first 
instruction to be fetched from 
location O. 

Location 3 

";-ctivating the Interrupt input 
line of the processor (if 
interrupt is enabled) causes a 
jump to subroutine at location 
3. 

Location 7 

A timer/counter interrupt 
resulting ·from timer/counter 
?verflow (if enabled) causE!~ a 
Jump to subroutine at location 
7. 
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Therefore, the first instruction 
to be executed after initializa­
tion is stored in location 0, the 
first word of an external inter­
rupt service subroutine is 
stored in location 2, and the 
first word of a timer/counter 
service routine i.s stored in 
location 7. Program memory 
can be used to store constants 
as well as program instructions. 
Instructions such as MOVP 
and MOVP3 allow easy access 
to data "look-up" tables. 

Data Memory 

Resident data memory is 
organized as 128 words 
8-bits wide in the 
MBL80C49/MBL80C39. All 
locations are indirectly 
addressable througp,either of 
two RAM Pointer Registers 
which reside at address 0 and 
10f the register array. In 
addition, as shown in Fig. 2, 
the first 8 locations (0-7) of 
the array are designated as 
working registers and are 
directly addressable by several 
instructions. Since these 
registers are more easily 
addressed, they are usually 
used to store frequently 
accessed intermediate results. 
The DJNZ instruction makes 
very efficient use of the 
working registers as program 
loop counters by allowing the 
programmer to decrement and 
test the register in a single 
instruction. 

By executing a Register B~~k 
Switch instruction (SEL RB) 
RAM location 24-31 are 
designated as the working 
registers In place of locations 
0-7 and are then directly 
addressable. This second bank 
of working registers may be 
used as an extension of the 
first bank or reserved for use 
during interrupt service 
subroutines allowing the 
registers of Bank 0 used in the 
main program to be instantly 
"saved" by a Bank Switch. Note 
that if this second bank is not 
used, locations 24-31 are still 
addressable as general purpose 
RAM. Since the two RAM 
pointer Registers RO and R1 
are a part of the working 
register array, ban~ switching 
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effectively creates two more 
pointer registers (RO/ and R1/) 
which can be used with RO and 
R1 to easily access up to four 
separate working areas in RAM 
at one time. RAM locations 
(8-23) also serve a dual role in 
that they contain the program 
counter stack. These locations 
are addressed by the Stack 
Pointer during subroutine calls 
as well as by RAM Pointer 
Registers RO and R1. If the 
level of subroutine nesting is 
less than 8, all stack registers 
are not required and can be 
used as general purpose RAM 
locations. Each level of 
subroutine nesting not used 
provides the user with two 
additional RAM locations. 

Input/Output 

The MBL80C49 has 27 lines 
which can be used for input or 
output functions. These lines 
are grouped as 3 ports of 8 
lines each which serve as 
either inputs, outputs of 
bidirectional ports and 3 "test" 
inputs which can alter program 
sequences when tested by 
conditional jump instructions. 

Ports 1 and 2 

Ports 1 and 2 are each 8 bits 
wide and have identical 
characteristics. Data written to 
these ports is statically latched 
and remains unchanged until 
rewritten. As input ports these 
lines are non-latching, i.e., 
inputs must be present until 

Figure 1. Program Memory Map 

read by an input instruction. 
Inputs are fully TTL compatible 
and outputs will drive one 
standard TTL load. 

The lines of ports 1 lind 2 are 
called quasi-bidirectional 
because of special output 
ci rcuit structure which allows 
each line to serve as an input, 
and output, or both even 
though outputs are statically 
latched. Each line is 
continuously pulled up to Vee 
through a resistive device of 
relatively high impedance. 

This pull up is sufficient to 
provide the source current for 
a TTL high level yet can be 
pulled low by a standard TTL 
gate thus allowing the same 
pin to be used for both input 
and output. To provide fast 
switching times in a "0" to "1" 
transition to relatively low 
impedance device is switched 
in momentarily (=1/5 of a 
machine cycle) whenever a "1" 
is written to the line. When a 
"0" is written to the line a low 
impedance device overcomes 
the light pullup and provides 
TTL current sinking capability. 
Since the pulldown transistor 
is a low impedance device a "1" 
must first be written to any line 
which is to be used as an input. 
Reset initializes all lines to the 
high impedance "1" state. 

It is important to note that the 
ORL and ANL are read/write 
operations. When executed, 

the pC "reads" the port, 
modifies the data according to 
the instruction, then "writes" 
the data back to the port. The 
"writing" (essentially an OUTL 
instruction) enables the low 
impedance pull up momentarily 
again even if the data was 
unchanged from a "1". This 
specifially applies to the 
configurations that have inputs 
and outputs mixed together on 
the same port. 

Bus 

Bus is also an 8-bit port which 
is a true bidirectional port with 
associated input and output 
strobes. If the bidirectional 
feature is not needed, Bus can 
serve as either a statically 
latched output port or non­
latched input port. Input and 
output lineson this port cannot 
be mixed however. 

As a static port, data is written 
and latched using the OUTL 
instruction and inputted using 
the INS instruction. The INS 
and OUTL instructions 
generate pulses on the _ 
corresponding RD and WR 
output strobe lines; however, in 
the static port mode they are 
generally not used. As a 
bidirectional port the MOVX 
instructions are used to read 
and write the port. A write to 
the port generates a pulse on 
the WR output line and output 
data is valid at the trailing edge 
of WR. A read of the port_ 
generates a pulse on the RD 

Figure 2. Data Memory Map 

127,... ____ -. 

:l 
4 

8 
7 
6 
5 
4 
3 
2 
1 
076543210. 

ADDRESS 

SELMB1 
SEL MBO 

LOCATION 7-
TIMER INTERRUPT 
VECTORS 
PROGRAM HERE 

LOCATION 3-
EXTERNAL 
INTERRUPT 
VECTORS 
PROGRAM HERE 

REseT VECTORS 
PROGRAM HERE 
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USER RAM 
96x8 

~I------t 
BANK 1 WORKING 
REGISTERS 8 x 8 

24 .====~f.==== 

DIRECTLY 
ADDRESSABLE 
WHEN BANK 1 
IS SELECTED 

~ I 23 

8 LEVEL STACK 
OR 

USER RAM 
18)(8 

BANK 0 WORKING 
REGISTERS 8 x 8 

====]1==== RO 

ADDRESSED 
INDIRECTLY 
THROUGH 
R10RRO 

(RO'OR R1') 

---, I 
DIRECTLY 

ADDRESSABLE 
WHEN BANK 0 
IS SELECTED 

I I 

IN ADDITION RO OR R1 (RO' OR R1') 
MAY BE USED TO ADDRESS 256 
WORDS OF EXTERNAL RAM. 
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output line and input data must 
be valid at the trailing edge of 
RD. When not being written or 
read, the BUS lines are in a 
high impedance state. 

Test and INT Inputs 

Three pins serve as inputs and 
are testable with the 
conditional jump instruction. 
These are TO, T1, and INT. 
These pins allow inputs to 
cause program branches 
without the necessity to load 
an input port into the 
accumulator. The TO, T1, and 
INT pins have other possible 
functions as well. See the pin 
description in page 3. 

Program Counter and Stack 

The Program Counter is an 
independent counter while the 
Program Counter Stack is 
implemented using pairs of 
registers in the Data Memory 
Array. Only 11 bits of the 
Program Counter are used to 
add ress the 2048 words of 
on-board program memory of 
the MBL80C49, while the most 
significant bits can be used for 
external Program Memory 
fetches. See Fig. 3. The 
Program Counter is initialized 
to zero by activating the Reset 
line. 

An interrupt or CALL to a sub­
routine causes the contents of 
the program counter to be 
stored in one of the 8 register 
pairs of the Program Counter 
Stack as shown in Fig. 7. The 
pair to be used is determined 
by a 3-bit Stack Pointer which 
is part of the Program Status 
Word (PSW). 

Data RAM locations 8-23 are 
available as stack registers and 
are used to store the Program 
Counter and 4 bits of PSW as 
shown in Fig. 7. The Stack 
Pointer when initialized to 000 
points to RAM locations 8 and 
9. The first subroutine jump or 
interrupt results in the program 
counter contents being 
transfered to locations 8 and 9 
of the RAM array. The stack 
pointer is then incremented by 
one to point to locations 10 
:::Inri 11 in ~nti{"'inatir'\n nf 

~~~th~;·CALL.·r:j~·~ti·~g~f 
subroutines within subroutines 
can continue up to 8 times 
without oveflowing the stack. 

If overflow does occur the 
deepest address stored 
(locations 8 and 9) will be 
overwritten and lost since the 
stack pointer overflows from 
111 to 000. It also underflows 
from 000 to 111. 

The end of a subroutine, which 
is signalled by a return 
instruction (RET or RETR), 
causes the Stack Pointer to be 
decremented and the contents 
of the resulting register pair to 
be transferred to the Program 
Counter. 

Program Status Word 

An 8-bit status word which 
can be loaded to and from the 
accumulator is called the 

Figure 3. Program Counter 

I 

Program Status Word (PSW). 
Fig. 5 shows the information 
available in the word. The 
Program Status Word is 
actually a collection of flip­
flops throughout the machine 
which can be read or written as 
a whole. The ability to write to 
PSWaliows for easy restoration 
of machine status after a power 
down sequence. 

The upper four bits of PSW are 
stored in the Program Counter 
Stack with every call to 
subroutine or interrupt vector 
and are optionally restored 
upon return with the RETR 
instruction. The RET return 
instruction does not update 
PSw. 

CONVENTIONAL PROGRAM COUNTER 
*COUNTS OOOH to 7FFH 
·OVERFLOWS 7FFH TO OOOH 

Figure 4. Program Counter Stack 

INTER 
I 

PO 
R23 

I 
111 

22 

I 21 
110 : 20 

I 19 

~ 
101 

18 

~ 17 

: 100 
16 

I 15 

I 
011 

14 

~ 13 

I 010 
12 

I 11 

001 
10 

PSW PCS-11 

000 
PC4-7 PCO_3 R8 

MSB LSB 
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The PSW bit definitions are as 
follows: 

Bits 0-2: Stack Pointer bits (So, 
S1, S2) 

Bit 3: Not used ("1" level when 
read) 

Bit 4: Working Register Bank 
Switch Bit (BS) 
0= BankO 
1 = Bank 1 

Bit 5: Flag 0 bit (FO) user 
controlled flag which can be 
complemented or cleared, and 
tested with the conditional 
jump instruction JFO. 

Bit 6: Auxiliary Carry (AC) 
carry bit generated by an ADD 
instruction and used by the 
decimal adjust instruction DAA. 

Bit 7: Carry (CY) carry flag 
which indicates that the 
previous operation has resulted 
in overflow of the accumulator. 

Conditional Branch Logic 

The conditional branch logic 
within the processor enables 
several conditions internal and 
external to the processor to be 
tested by the users program. 
By using the conditional jump 
instruction the conditions that 
are listed in Table 2 can effect 
a change in the sequence of 
the program execution. 

Timer/Counter 

The MBL80C49 contains a 
counter to aid the user in 
counting external events and 
generating accurate time 
delays without placing a 
burden on the processor for 
these functions. In both modes 
the counter operation is the 
same, the only difference being 
the source of the input to the 
counter. The timer/event 
counter is shown in Fig. 6. 

Counter 

The 8-bit binary counter is pre­
settable and readable with two 
MOV instructions which trans­
fer the contents of the accumu­
lator to the counter and vice 
versa. The cou nter content 
may be affected by Reset and 
should be initialized by soft­
ware. The cou nter is stopped 
by a Reset or STOP TCNT 
instruction and remains 
stopped until started asa timer 
by a START T instruction or as 
an event counter by a START 

CNT instruction. Once started 
the counter will increment to 
this maximum count (FF) and 
overflow to zero continuing its 
count until stopped by a STOP 
TCNT instruction or Reset. 

The increment from maximum 
count to zero (overflow) results 
in the setting of an overflow 
flag flip-flop and in the 
generation of an interrupt 
request. The state of the 
overflow flag is testable with 
the conditional jump 
instruction JTF. The flag is 
reset by executing a JTF or by 
Reset. The interrupt request is 
stored in a latch and then 
ORed with the external 
interrupt input INT The timer 
interrupt may be enabled or 
disabled independently of 
external interrupt by the EN 
TCNTI and DISTCNTI 
instructions. If enabled, the 
counter overflow will cause a 
subroutine call to location 7 
where the timer or counter 
service routine may be stored. 

If timer and external interrupts 
occur simultaneously, the 
external source will be 
recognized and the Call will 
be to location 3. Since the 
timer interrupt is latched it will 
remain pending until the 
external device is serviced and 
immediately be recognized 
upon return from the service 
routine. The pending timer 
interrupt is reset by the Call to 
location 7 or may be removed 
by executing a DIS TCNTI 
instruction. 

As An Event Counter 

Execution of a START CNT 
instruction connects the T1 
input pin to the counter input 
and enables the counter. The 
T1 input is sampled at the 
beginning of state 3 or in state 
time 4. Subsequent high to low 
transistions on T1 will cause 
the counter to increment. T1 
must be held low for at least 1 
machine cycle to insure it 
won't be missed. The maximum 

Figure 5. Program Status Word (PSW) 

SAVED 'r STACK i STACK POINTER 

S, 

MSB 

Figure 6. Timer/Event Counter 

Table 2 

Device Testable 

Accumulator 
Accumulator Bit 
Carry Flag 
User Flags (FO, F1) 
Timer Overflow Flag 
Test Inputs (TO, ill 
Interrupt Input (INT) 

2·93 

, 

LSB 

CY: CARRY 
AC: AUXILIARY CARRY 
FO: FLAG 0 
BS: REGISTER BANK SELECT 

Jump Conditions 
(Jump On) 

All zeros 

o 

o 
o 

Not all zeros 
1 
1 
1 
1 
1 
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rate at which the counter may 
be incremented is once per 
three instruction cycles (every 
5.7/lsec when using an S MHz 
crystal)-there is no minimum 
frequency. T1 input must 
remain stable for at least 1/5 
machine cycle after each 
transition. 

As A Timer 

Execution of a START T 
instruction connects an internal 
clock to the counter input and 
enables the counter. The 
internal clock is derived by 
passing the basic machine 
cycle clock through a 732 
prescaler. The prescaler is 
reset during the START T 
instruction. The resulting clock 
increments the counter every 
32 machine cycle. Various 
delays from 1 to 256 counts 
can be obtained by presetting 
the counter and detecting 
overflow. Times longer than 
256 counts may be achieved by 
accumulating multiple 
overflows in a register under 
software control. For time 
resolution less than 1 count, an 
external clock can be applied 
to the T1 input and the counter 
operated in the event counter 
mode. ALE divided by 3 or 
more can serve as this external 
clock. Very small delays or 
"fine tuning" of larger delays 
can be easily accomplished by 
software delay loops. 
Clock and Timing Circuits 

Timing generation for the 
MBlSOC49 is completely self­
contai ned with the exception 
of a frequency reference which 
can be XTAl, ceramic 
resonator, or external clock 
source. The clock and Timing 
circuitry can be divided into 
the following functional blocks. 

Oscillator 

The on-board osci lIator is a 
high gain parallel resonant 
circuit with a frequency range 
of 1 to 11 MHz. The X1 external 
pin is the input to the amplifier 
stage while X2 is the output. A 
crystal or ceramic resonator 
connected between X1 and X2 
provides the feedback and 
phase shift required for 
oscillatin. If an accurate 
fn::lnIIAnI"V n::.fpr,:::.nrQ ic;:; nnt 

~~q~i;~d-: c~-r;;r;;i~ ~~~~~;;t~r 
may be used in place of the 
crystal. 

For accurate clocking a crystal 
should be used. An externally 
generated clock may also be 
applied to X1-X2 as the 
frequency source. 

State Counter 

The output of the oscillator is 
divided by 3 in the State 
counter to create a clock which 
defines the state times of the 
machine (ClK). ClK can be 
made available on the external 
pin TO by executing an ENTO 
ClK instruction. The output of 
ClK on TO is disabled by Reset 
of the processor. 

Cycle Counter 

ClK is then divided by 5 in the 
Cycle Counter to provide a 
clock which defines a machine 
cycle consisting of 5 machine 
states as shown in Fig. 7. This 
clock is called Address latch 
Enable (ALE) because of its 

function in MBlSOC49 with 
external memory. It is provided 
continously on the ALE output 
pin. 

Rese! 

The reset input provides a 
means for initialization for the 
processor. This Schmitt-trigger 
input has an internal pull-up 
device, which in combination 
with an external1/lfd capacitor, 
provides an internal reset 
pulse of sufficient length to 
guarantee all circuitry is reset, 
as shown in Fig. S. If the reset 
pulse is generated externally 
the RESET pin must be held 
low for at least 10 milliseconds 
after the power supply is 
within tolerance. Only 5 
machine cycles (6.S /lS @ 11 
MHz) are required if power is 
already on and the oscillator 
has stablized. ALE and PSEN 
(if EA = 1) are active while in 
Reset. 

Figure 7. Timing Generation and Cycle Timing 

DIAGRAM OF CLOCK UTILITIES 

INSTRUCTION CYCLE 

1.36 tJSec CYCLE 

I 55 51 52 S3 I S4 I S5 S1 
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I I , I I I 

TIMING (1 BYTE, 2 CYCLE INSTRUCTION ONLY) 

:~!;~~~~ECYCLE ~ 1ST CYCLE ----r-- 2ND CYCLE ~ 

~1~1S41~1~1~1~1S41~1~1~1~1S41 I~I~ 

ALE 

PSEN* 

Ri5'WR====~::1=== PROG 
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Reset performs the followi ng 
functions: 
1) Sets program counter to 

zero. 
2) Sets stack pointer to zero. 
3) Selects register bank O. 
4) Selects memory bank o. 
5) Sets BUS to high 

impedance state (except when 
EA = 5V). 
6) Sets Ports 1 and 2 to input 

mode. 
7) Disables interrupts (timer 

and external). 
8) Stops timer. 
9) Clears timer flag. 

10) Clears FO and F1. 
11) Disables clock output from 
TO. 

Interrupt 

An interrupt sequence is 
initiated by applyima low ("0") 
level input to the INT pin. 
Interrupt is level triggered and 
active low to allow "WIRE 
ORing" of several interrupt 
sources at the input pin. Fig. 9 
shows the interrupt logic of 
the MBL80C49. The interrupt 
line is sampled every instruc­
tion cycle and when detected 
causes a "call to subroutine" at 
location 3 in program memory 
as soon as all cycles of the 
current instruction are 
complete. On 2-cycle 
instructions, the interrupt line 
is sampled on the 2nd cycle 

Figure 9. Interrupt Logic 

JTF 
EXECUTED 

RESET 

only. INT must be held low for 
at least 3 machine cycles to 
ensure proper interrupt 
operations. As in any CALL to 
subroutine, the Program 
Counter and Program Status 
word are saved in the stack. 
For a description of this 
operation see the previous 
section, Program Counter and 
Stack. Program Memory 
location 3 usually contains an 
unconditional jump to an 
interrupt service subroutine 
elsewhere in program memory. 
The end of an interrupt service 
subroutine is signalled by the 
execution of a Return and 
Restore Status instruction 
RETR. The interrupt system is 
single level in that once an 
interrupt is detected all further 
interrupt requests are ignored 
until execution of an RETR 
reenables the interrupt input 
logic. This occurs at the 
Qeginning of the second cycle 
of the RETR instruction. This 
sequence holds true also for 
an internal interrupt generated 
by timer overflow. If an internal 
timer/counter generated 
interrupt and an external 
interrupt are detected at the 
same time, the external source 
will be recognized. See the 
following Timer/Counter 
section for a description of 
timer interrupt. If needed, a 

second external interrupt can 
be created by enabli ng the 
timer/counter interrupt,loading 
FFH in the Counter (one less 
than terminal count), and 
enabling the event counter 
mode. A "1" to "0" transition on 
the T1 input will then cause an 
interrupt vector to location 7. 

Interrupt Timing 

The interrupt input may be 
enabled or disabled under 
Program Control using the EN I 
and DIS I instructions. 
Interrupts are disabled by 
Reset and remain so until 
enabled by the users program. 
An interrupt request must be 
removed before the RETR 
instruction is executed upon 
return from the service routine 

Figure 8. Reset Circuit 
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1. WHEN INTERRUPT IN PROGRESS FLIP-FLOP IS SET 
ALL FURTHER INTERRUPTS ARE LOCKED OUT 
INDEPENDENT OF STATE OF EITHER INTERRUPT 
ENABLE FLIP-FLOP. 

2. WHILE TIMER INTERRUPTS ARE DISABLED TIMER 
OVERFLOW Ilf WILL NOT STORE ANY OVERFLOW 
THAT OCCURS, TIMER FLAG WILL BE SET, HOWEVER. 
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otherwise the processor wi II 
re-enter the service routine 
immediately. Many peripheral 
devices prevent this situation 
by resetting their intern,p 
request line whenever the 
processor accesses (Reads or 
Writes) the peripherals data 
buffer register. If the 
interrupting device does not 
require access by the 
processor, one output line of 
the MBL80C49 may be 
designated as an "interrupt 
acknowledge" which is 
activated by the service 
subroutine to reset the 
interrupt request. The INT pin 
may also be tested using the 
conditional jump instruction 
JNI. This instruction may be 
used to detect the presence 
of a pending interrupt before 
interrupts are enabled. If __ 
interrupt is left disabl,iid INT 
may be used as anoiher test 
input like TO and Tl. 

Single-Step 

This feature, as pictured in 
Fig. 10, provides the user with 
a debug capability in that the 
processor can be stepped 
through 'the program one 
instruction at a time. When 
stopped. the address of the 
next instruction to be fetched 
is available concurrently on 
BUS and the lower half of Port 
2. The user can therefore 
follow the program through 
each of the instruction steps. A 
timing diagram, showing the 
interaction between output 
ALE and input SS, is shown. 
The BUS buffer contents are 
lost during single step; 
however, a latch may be added 
to reestablish the lost liD 
capability if needed. Data is 
valid at the leading edge of 
ALE. 

Timing 

The MBL80C49 operates in a 
singl~,~step mode as follows: 
1) THe processor is requested 
to ~ by applying a low level 
on SS. 
2) The processor responds by 
stopping during the address 
fetch portion of the next 
instruction. If a double cycle 
instructionis in progress when 
thp. ~innlp c:ttAn r{)mm:::l;nrl ic: 

;ecei~ed,- tl6tH cy~I~~~iii be 
completed before stopping. 
3) The processor acknowledges 

it has entered the stopped state 
by raising ALE high. In this 
state (which can be maintained 
indefinitely) the address of the 
next instruction to be fetched 
is present on BUS and the 
lower half of port 2. 
4) SS is then raised high to 
bring the processor out of the 
stopped mode allowing it to 
fetch the next instruction. The 
exit from stop is indicated by 
the processor bringing ALE 
low. 
5) To stop the processor at the 
next instruction SS must be 
brought low agai.!lJ!oon after 
ALE goes low. If SS is left high 
the processor remains in a 
"Run" mode. 
A diagram for implementing 
the single-step function of the 
MBL80C49 is shown in Fig. 10. 
A D-type flip-flop with preset 
and clear is used to ruillerate 
SS. In the run mode, SS is held 
high by keeping the flip-flop 
preset (preset has precedence 
over the clear input). To enter 
single step, preset is removed 
allowing ALE to bring SS low 
via the clear input. ALE should 
be buffered since the clear 
input of an SN7474 is the 
equivalent of 3 TTL loads. The 
processor is now in the 
stopped state. The next 

instruction is initiated by 
clocking a "1" into the flip-flQQ. 
This "1" will not appear on SS 
unless ALE is high, removing 
clear from the flip-flop. In . 
response to SS going high the 
processor begins an instruction 
fetch whiffibrings ALE low, 
resetting SS through the clear 
input and causing the proces­
sor to again enter the stopped 
state. 

External Access Mode 

Normally the fi rst 2K words of 
program memory are 
automatically fetched from 
internal ROM. The EA input 
pin however allows the user to 
effectively disable internal 
program memory by forcing all 
program memory fetches to 
reference external memory. 
The following chapter explains 
how access to external 
program memory is 
accomplished. 

The External Access mode is 
very useful in system test and 
debug because it allows the 
user to disable his internal 
applications program and 
substitute an external program 
of his choice-a diagnostic 
routine for instance. In 
addition, the section on Test 

Figure 10. Single Step Operation 
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and Debug explains how 
internal program memory can 
be read externally, independent 
of the processor. A "1" level on 
EA initiates the external access 
mode. For proper operation, 
Reset should be applied while 
the EA input is changed. 
Low Power Standby Operation 

MBL80C49 has two low-power 
standby modes, HALT and 
STOP modes. Both are initiated 
by software and are released 
by hardware. 

Halt Mode 

This mode is initiated by the 
HALT instruction (OP code: 
01 H). When the HALT 
instruction is executed, the 
device enters the HALT mode 
and stops executing 
instructions after that. 

During the HALT mode all 
the other internal circuits stop, 
except the on-chip oscillator. 
The oscillator idles and the 
clock is inhibited to the 
internal circuits. This time the 
program counter holds the 
address next to the HALT 
instruction, and the internal 
RAM, internal registers, and 
flags keep the states 
executing the HALT 
instruction. The input/output 
ports hold the states shown 
below: 

~pe Pin State 

Input 

XTAL1, 
XTAL2, 
~ 
RESI;I. 
INT, SR 

T1, SS 

Active 

Inactive 

RD, WR, High 
PSEN, Level 
ALE 

Output P10-17, 
P20-27, High 
DBO-DB7, Impedance 
TO, PROG 

In this mode, the supply vol­
tage, Vee can be lowered to 
3.SV, and the supply current 
reduced to 2mA for N version 
and 4mA for H version. 

A negative pulse at one of 
RESET, INT, and SR inputs 
releases the device from the 
HALT mode. When a pulse is 
applied, the device restarts 
executing instructions from an 
address shown below, depend­
ing on the applied pin. Before 
applying the negative pulse, 
the supply voltage must be 
returned to the value ( + SV 
± 10% l to guarantee normal 
operation. 

RESET (Low level sense): 

A negative pulse with 
minimum 12 instruction cycle 
width is needed for the 
standby release. The low level 
releases the device from the 
standby state, and initializes 
the device to the reset state. 
Approximately 8200 ___ _ 
instruction cycles later RESET 
returns to high and the device 
restarts the execution from 
address #0. 

INT (Low level sense): 

The low level releases the 
device from the standby state, 
and after a dummy cycle of 
approximately 5 instruction 
cycles the device restarts the 
execution from an address 
next to the HALT instruction 
executed. If the external 
interrupt is enabled, the 
control jumps at address #3 
after executing the instruction 
next to the HALT instruction 
executed. The INT pulse must 
be kept low until the interrupt 
is accepted. 

SR (Low lelel sense): 

A negative pulse with 
minimum 2 instruction cycle 
is required for the standby 
release. The low level releases 
the device from the standby 
state, and after a dummy 
cycle of approximately 5 
instruction cycles the device 
restarts the execution from an 
address next to the HALT 
instruction executed. 
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Stop Mode 

This mode is initiated by the 
STOP instruction (OP code: 
C1H). When the STOP 
instruction is executed, the 
device enters the STOP mode 
and stops executing 
instructions after that. 

During the STOP mode all the 
internal circuits stop. Only 
the internal RAM is retained. 
The internal registers and 
flags are not kept. The 
input/output ports hold the 
states shown below: 

~pe Pin State 

~ 
RESI;I. Active 

Input INT, SR 

XTAL1, 
XTAL2, Inactive 
T1, SS 

RD,WR, High PSEN, 
ALE Level 

Output P10-17, 
P20-27, High 
DBO-DB7, Impedance 
TO, PROG 

In this mode, the supply vol­
tage, Vee can be lowered to 
2.0V, and the supply current 
reduced to 50JiA. 

A negative pulse at RESET 
input releases the device from 
the STOP mode. When a 
RESET pulse is applied, the 
device restarts executing 
instructions from an address 
#0. Before applying the 
negative pulse,the supply 
voltage must be returned to 
the value (+SV ± 10%) to 
guarantee normal operation. 

RESET (Low level sense): 

A negative pulse with 
minimum 12 instruction cycle 
width is needed for the 
standby release. The low level 
releases the device from the 
standby state, and initializes 
the device to the reset state. 
Approximately 8200 
instruction cycles after 
RESET returns to high, the 
device restarts the execution 
from add ress #0. 
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Accumulator and Memory.lnstructlons 

OP FI.I 

Operation Mnemonic Code a"e C,ele CY HC '0 
Add Register to A ADD A, Rr 6X 
Add data memory to A AOOA,@RO 60 

AOOA,@Rl 61 
Add immediate to A ADD A, #data 03 2 2 
Add register to A with carry AOOCA, Rr 7X 
Add data memory to A 

AOOCA,@RO 70 
with carry 

AOOCA,@Rl 71 
Add immediate to A 

AD DC A, #data 13 2 2 
with c.arry 

And register to A ANLA, Rr 5X 
And data memory to A ANLA,@RO 50 

ANLA,@Rl 51 
And immediate to A ANLA, #data 53 

ClearA CLRA 27 
Complement A CPLA 37 
Decimal Adjust A OAA 57 
Decrement A OECA 07 
IncrementA INCA 17 

Or register to A ORLA, Rr 4X 
Or data memory to A ORLA,@RO 40 

ORLA,@Rl 41 1 
Or immediate to A ORLA, #data 43 2 

Rotate A left RLA E7 
Rotate A left through carry RLCA F7 
Rotate A right RRA 77 

. Rotate A right through carry RRCA 67 
SWAP nibbles of A SWAP A 47 

Exclusive Or register to A XRLA, Rr OX 
Exclusive Or data memory to AXRL A, @RO DO 

XRLA,@Rl 01 1 1 
Exclusive Or immediate to A XRL A, #data 03 2 2 

tMnemonic copyright Intel Corporation 1983. (except HALT and STOP) 
Operation Code.X: See Tables 1 and 2. 

%: See Table 3. 
Flags": This flag is set or reset in the state after executed instruction. 

Z: This flag is reset. 
CPo This flag is complemented. 

'i .. ta 

(A) - (A) + (Rr) 
(A) - (A) + ((RO)) 
(A) - (A) + «Rl)) 
(A) - (A) + data 
(A) - (A) + (Rr) + (C) 

(A) - (A) + «RO)) + (C) 

(A) - (A) + ((Rl)) + (C) 

(A) - (A) + data + (C) 

(A) - (A) n (Rr) 
(A) - (A) n «RO)) 
(A) - (A) n «Rl)) 
(A) - (A) n data 

(A) -0 
(A)-(A) 
(Note 1) 
(A)-(A)-l 
(A) -(A)+l 

(A) - (A) U (Rr) 
(A) - (A) U «RO)) 
(A) - (A) U ((Rl)) 
(A) - (A) U data 

q,l , 
101 

l@H'1 101 
L:j,1 101 

@:i,1 101 
(~7!=(Ao-a) 

(A) - (A) + (Rr) 
(A) - (A) + «RO)) 
(A) - (A) + ((Rl)) 
(A) - (A) + data 

Note: (1) The accumulator value is adjusted to form BCD digits following the binary addition of BCD number. 
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Input/Output Instructions 

OP 
Operation Mnemonic Cod. 

And immediate to BUS ANL BUS, #data98 
And immediate to P1 ANL P1, #data 99 
And immediate to P2 ANL P2, #data 9A 
And A to Expander Port ANLO Pp, A 9X 

Input BUS to A INSA, BUS 08 
Input P1 to A INA, P1 09 
Input P2 to A IN A, P2 OA 
Input Expander Port to A MOVO A, Pp OX 

Or immediate to BUS 
ORL BUS, 

88 
#data 

Or immediate to P1 ORL P1, #data 89 
Or immediate to P2 ORL P2, #data 8A 
Or A to Expander Port ORLO Pp, A 8X 

Output A to BUS OUTL BUS, A 02 
Output A to P1 OUTL P1, A 39 
Output A to P2 OUTL P2, A 3A 
Output A to Expander Port MOVO Pp,A 3X 

Data Move Instructions 

OP 
Ope.atlon Mn.monlc Cod. 

Move register to A MOVA, Rr FX 
Move data memory to A MOVA,@RO FO 

MOVA,@R1 F1 
Move immediate to A MOV A, #data 23 

Move A to register MOVRr,A AX 
Move A to data memory MOV@RO,A AO 

MOV@R1,A A1 
Move immediate to register MOV Rr, #data BX 

Move immediate MOV@RO, 
BO 

to data memory #data 
MOV@R1, 

B1 
#data 

Move PSW to A MOVA, PSW C7 
Move A to PSW MOVPSW,A 07 

Move external data memory 
MOVXA,@RO 80 

toA 
MOVXA,@R1 81 

Move A to external 
MOVX@RO,A 90 

data memory 
MOVX@R1,A 91 

Move to A from current page MOVPA,@A A3 

Move to A from page 3 MOVP3A,@A E3 

Exchange A and register XCHA, Rr 2X 
Exchange A and data memory XCH A, @RO 20 

XCHA,@R1 21 
Exchange nibble of A 

XCHOA,@RO 30 
and data memory 

XCHOA,@R1 31 

2-99 

Fla. 

a,.. Cycl. CY HC Fo F. Not. 

2 (BUB) - (BUS) n data 
2 (P1) - (P1) n data 
2 (P2) - (P2) n data 

(Pp) - (Ppl n (A3-<J) 

(A) -(BUS) 
(A)-(P1) 
(A) -(P2) 
(A3-<J) - (Pp), (A7-4) - 0 

(BUS) - (BUS) U data 

(P1) - (P1) U data 
(P2) - (P2) U data 
(Pp) - (Pp) U (A3-<J) 

(BUS) - (A) 
(P1)-(A) 
(P2) -(A) 
(Pp) - (A3-<J) 

Fla. 

a,.. Cycl. CY HC Fo F. Not. 

(A)-(Rr) 
(A) -«RO» 

1 (A)-«R1» 
2 (A) -data 

(Rr)-(A) 
«RO» -(A) 

1 «R1»-(A) 
2 (Rr) -data 

«RO» -data 

«R1» -data 

(A) -(PSW) 
(PSW) -(A) 

(A) -«RO» 

(A)-«R1» 

«RO» -(A) 

«R1»-(A) 

(PC7-<J) - (A), 
(A) -«PC)) 
(PC7-<J) - (A), (PC11-8) 
- 3, (A) - «PC» 

(A):: (Rr) 
(A) :: «RO» 
(A):: «R1» 

(A3-<J) :: «RO)3-<J) 

(A3-<J):: «R1)3-<J) 
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Branch and Jump Instructions 

Oparatlon Mnamonle 

Decrement register and test DJNZ Rr, addr 

Jump unconditional JMP addr 

Jump indirect JMPP@A 

Jump on carr~:::: 1 JC addr 
Jump on carry:::: 0 JNCaddr 

Jump on A zero JZ addr 
Jump on A no zero JNZ addr 

Jump on TO = 1 JTO addr 
Jump on TO:::: 0 JNTO addr 

Jump on T1 = 1 JT1 addr 
Jump on T1 = 0 JNT1 addr 

Jump on FO:::: 1 JFO addr 
Jump on F1 = 1 JF1 addr 

Jump on timer Ilag, Clear flag JTF addr 
Jump on INT = 0 JNI addr 
Jump on accumulator bit JBb addr 

Subroutine Instructions 

Oparatlon Mnemonic 

Jump to subroutine CALL addr 

Return RET 
Return and restore status RETR 

Flags Instructions 

Operation Mnemonic 

Clear carry CLR C 
Complement carry CPLC 

Clear Ilag 0 CLR FO 
Complement Ilag 0 CPL FO 

Clearllag 1 CLR F1 
Complement flag 1 CPL F1 

(1) DJNZ Rr, Addr: (Rr) -1 - (Rr) 
il (Rr) .. 0, addr - (PCo to PC,). 
if (Rr) = 0. execute next instruction. 

(2) JMPP@A: «A» - (PCo to PC,) 

Register Instructions 

Operation Mnemonic 

Decrement register DECRr 

Increment register INCRr 

Increment data memory INC@RO 
INC@R1 

2-100 

OP Flag 

Code Byte Cycle CY HC Fo F, Note 

EX (Rr) '"'0 Note (1) 

%4 Unconditional Branch 

B3 
Unconditional Branch 
Note (2) 

F6 (C) = 1 
E6 (C) ~ 0 

C6 (A) = 0 
96 (A) ,",0 

36 (TO) = 1 
26 (TO) = 0 

56 (T1) = 1 
46 (T1) = 0 

B6 2 (FO) = 1 
76 2 (F1) = 1 

16 (TF) = 1 
86 (lNT) = 0 
%2 (Ab) = 1 

OP Flail 

Coda Byte Cycle CY HC Fo F, Note 

%4 Note (3) 

83 Note (4) 
93 Note (5) 

OP Flag 

Code Byte Cycle CY HC Fo F, Note 

97 Z (C) -0 
A7 CP (C) - (C) 

85 Z (FO) -0 
95 CP (FO) - (FO) 

A5 Z (F1) -0 
B5 CP (F1) - (1'1) 

OP Flag 

Code Byte Cycle CY HC Fo F, Note 

CX (Rr) - (Rr)-1 

1X (Rr) - (Rr) + 1 

10 «RO» - «RO» + 1 
11 «Rl» - «R1» + 1 
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Operlltlon Mnemonic 

Disable Timer/ 
DIS TCNTI 

Counter Interrupt 

Enable Timerl 
EN TCNTI 

Counter Interrupt 

Read Timer/Counter MOVA. T 
Load Timer/Counter MOVT,A 

Start Timer STRTT 
Start Counter STRTCNT 

Stop Timer/Counter STOP TCNT 

Control Instructions 

Operlltlon Mnemonic 

Disable external Interrupt OISI 

Enable external Interrupt EN I 

Enable Clock output on TO ENTO CLK 

No Operation NOP 

Select register bank 0 SEL RBO 
Select register bank 1 SEL RB1 
Select memory bank 0 SEL MBO 
Select memory bank 1 SEL MB1 

Standby InstrucHons 

Operellon Mnemonic 

Halt HALT 

Stop STOP 

2-101 

OP Fie. 

Code 8,le C,cle CY HC Fo 't Note 

35 

25 

42 (A)-(T) 
62 (T)-(A) 

55 
45 

65 

OP Pie. 

Code 8,te C,cle CY HC '0 Ft Note 

15 

05 

75 

00 

C5 (BS) -0 
05 (BS)-1 
E5 (MBF) -0 
F5 (MBF)-1 

OP Fie. 

Code 8,te C,cle CY HC Fo Ft Note 

01 

C1 
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Table 1. O.P. Code of Register Access Instruction 

Mnemonic Ar AO Ai A2 A3 A4 A5 AS A7 

INCRr 18 19 lA lB lC 10 IE 

XCH A, Rr 28 29 2A 2B 2C 20 2E 

ORl A, Rr 48 49 4A 4B 4C 40 4E 

ANlA, Rr 58 59 5A 5B 5C 50 5E 

ADD A, Rr 68 69 6A 6B 6C 60 6E 

AD DC A, Rr 78 79 7A 7B 7C 70 7E 

MOVRr, A A8 A9 AA AB AC AD AE 

MOV Rr, #data B8 B9 BA BB BC BO BE 

OECRr C8 C9 CA CB CC CD CE 

XRlA, Rr 08 09 OA DB DC DO DE 

OJNZ Rr, M E8 E9 EA EB EC ED EE 

MOVA, Rr F8 F9 FA FB FC FO FE 

Table 2. OP Code Of Expander Port Instruction 

Mnemonic Pp P4 P5 PS P7 

MOVOA.Pp 

MOVO Pp , A 

ORlO Pp , A 

ANlO Pp , A 

OC 

3C 

8C 

9C 

00 

3D 

80 

90 

OP Code of JMP/CAll/JBb 

7 6 5 4 3 2 1 0 
JMP 1 AH 10101110101 

7 

1 

OE 

3E 

8E 

9E 

6 5 

OF 

3F 

8F 

9F 

4 

AL 

3 

IF 

2F 

4F 

5F 

6F 

7F 
7 6 5 4 3 2 1 0 

\ \ r2 \ r, \ ro \ 
AF 

BF 

CF 

OF 

EF 

FF 

7 6 5 432 1 0 
\ \p,\po \ 

2 0 

1 
First Byte Second Byte AL: Address A7 to Ao 

CAll AH 1 1 101110101 

JBb Bb 

First Byte 

11101011101 1 
First Byte 

Note.: 
(3) CALL addr: 

(PCa to PC7) - ((SP)) 
(PC. to PC,,), (MBF), (PSW. to PSW7) - ((SP)) 
(SP) + , - (SP) 
AL - (PCa to PC7) 
AH - (PC. to PClO) 
MBF - (PC,,) 

(4) RET: 
(SP) - 1 - (SP) 
((SP)) - (PCa to PC7), (PC. to PC,,) 

2-102 

A~ AH: Address A,o, Ag, As 
Second Byte Bb: both Bit on Accumulator 

AL 
Second Byte 

(5) RETR: 
(SP) -1 - (SP) 
((SP))a to (SPls - (PC. to PC,,) 
((SP)). to (SP)7 - (PSW.)O PSW ) 
((SP)) - (PCa to PC7), (PC. to pC,,) 
((SP)) - (PSW. to PSW7), (MBF) 



•• L8OC.8H'N 
.BL80Ca8H'N 

Instruction Cod_ 

l 
0 1 H 

0 NOP HALT 

1 INC INC 
@RO @Rl 

2 XCH XCH 
(A.@RO) (A.@Rl) 

3 XCHD XCHD 
( ..... RO) ( ..... Rl) 

4 ORl ORl 
(Ac@RO) (A.@Rl) 

S 
ANl ANl 

(A.@RO) (A.@Rl) 

S 
ADD ADD 

(A.@RO) (A.@Rl) 

7 
ADDC "'DDC 

(A.@RO) (A.@Rl) 

8 MOVX MOVX 
(A.@RO) (A.@Rl) 

9 
MOVX MOVX 

(@RO.A) (@Rl.A) 

A 
MOV MOV 

(@RO.A) (@Rl.A) 

8 
MOV MOV 

(@RO.#) (@Rl.#) 

C STOP 

0 XRl XRl 
(A.@RO) (A.@Rl) 

E 

F 
MDV MOV 

(A.@RO) (A.@Rl) 

#: Immediate data 
H; Higher 4 Bits 
L; Lower Bits 

FWI'l'IIV 

2 

OUT 
(8SU.A) 

J8 
0 

J8 
1 

MOV 
(A.T) 

J8 
2 

MOV 
(T.A) 

J8 
3 

J8 
4 

J8 
S 

J8 
S 

J8 
7 

3 4 S S 

ADD JMP EN 
(A.') 0 I 

ADDC CALL DIS JTF 
(A.#) 0 I 

MOV JMP EN 
JNTO (A.#) 1 TCNTI 

CAll DIS JTO 1 TCNTI 

ORl JMP STR7 
JNT1 

(A.') 2 CNT 

ANl CAll STRT 
JTl 

(A.') 2 T 

JMP STOP 
3 TCNT 

CAll ENTO 
JFl 

3 ClK 

RET JMP ClR JNI 4 FO 

RETA CAll CPl JNZ 
4 FO 

MOVP JMP ClR 
(A.@A) S Fl 

JMPP CAll CPl 
JFO (@A) S Fl 

JMP SEl JZ 
S RBO 

XRl CAll SEl 
(A.') S R8l 

MOVP3 JMP SEl 
JNC (A.@A) 7 MBO 

CAll SEl JC 7 M8l 

7 8 9 

DEC INS IN 
(A) (A.8US) (A.Pl) 

INC INC INC 
(A) (RO) (Rl) 

ClR XCH XCH 
(A) (A.RO) (A.Rl) 

CPl OUTl 
( ... ) (Pl.A) 

SWAP ORl OAl 
(A) (A.AO) (A.Rl) 

DA ANl ANl 
(A) (A.RO) (A.Al) 

RAC ADD ADD 
(A) (A.RO) (A.Rl) 

RR ADDO ADDC 
(A) ( .... AO) (A.Rl) 

ORl OAl 
(8US.#) (Pl.#) 

ClR ANl ANl 
C (8US.') (Pl.') 

CPl MOV MOV 
C (RO.A) (Rl.A) 

MOV MOV 
(RO.') .(Rl.#) 

MOV DEC DEC 
(A.PSW) (AO) (Al) 

MOV XAl XRl 
(PSW.A) (A.RO) (A.Al) 

Rl DJNZ DJNZ 
(A) (RO.M) (Rl.M) 

RlC MOV MOV 
(A) (A.AOj (A.Rl) 

2-103 

A 8 C 0 E 

IN MOVD MOVD MOVD 
(A.P2) (A.P4) (A.PS) (A.PS) 

INC INC INC INC INC 
(R2) (R3) (R4) (RS) (RS) 

XCH XCH XCH XCH XCH 
(A.R2) (A.R3) (A.R4) (A.RS) (A.RS) 

OUTl MOVD MOVD II"'MOVD 
(P2.A) (P4.A) (PS.A) (PS .... ) 

ORl ORl ORl ORl OAl 
(A.A2) (A.R3) (A.R4) (A.AS) (A.RS) 

ANl ANl ANl ANl ANl 
(A.R2) (A.A3) (A.R4) (A.RS) (A.AS) 

ADD ADD ADD ADD ADD 
(A.A2) (A.R3) (A.R4) (A.AS) (A.RS) 

AODe AODC ADDC ADoe Aono 
(A.A2) (A.A3) (A.R4) (A. AS) (A.RS) 

ORl ORlD ORlD ORlD 
(P2.') (P4.A) (PS.A) (PS.A) 

ANl ANlD II"'ANlD ANLD 
(P2.#) (P4.A) (PS.A) (PS.A) 

MOV MOV MOV MOV MOV 
(R2.A) (R3.A) (A4 .... ) (RS.A) (AS.A) 

MOV MOV MOV MOV MOV 
(R2.#) (R3.') (R4.#) (RS.') (R6.#) 

DEC DEC DEC DEC DEC 
(R2) (R3) (R4) (RS) (RS) 

XAl XRl XRl XRl XRl 
(A.R2) (A.R3) (A.R4) (A.RS) (A.AS) 

DJNZ DJNZ DJNZ DJNZ DJNZ 
(R2.M) (R3.M) (R4.M) (RS.M) (RS.M) 

MOV MOV MOV MOV MOV 
(A.R2) (A.R3) (A.A4) (A.RS) (A.AS) 

D 1 Byte. 1 Cycle Instruction 

D 1 Byte. 2 Cycles Instruction 

D 2 Byte. 2 Cycles Instruction 

F 

MOVD 
(A.P7) 

INC 
(R7) 

XCH 
(A.A7) 

MOVD 
(P7,A) 

ORl 
(A.A7) 

ANl 
(A.R7) 

ADD 
(A.A7) 

ADDC 
(A.R7) 

OAlD 
(P7,A) 

ANlD 
(P7.A) 

MOV 
(R7.A) 

MOV 
(A7.') 

DEC 
(R7) 

XAl 
(A.R7) 

DJNZ 
(R7,M) 

MOV 
(A.R7) 



MBL80C48H/N 
MBL80C38H/N 

Typical 
Application 

FUJITSU 

Figure 15. Stand Alone System 

+SV 

!--f-....... XTAL1 Vee 
CI 
T • XTAL2 

e, 
+------tEA 

SR 
----~TO 

----~T1 
----~INT 

Figure 16. Expanded System 

+SV 

SBIT 

881T 

8BIT 

EXAMPLE: 

PORTO 

PORT1 

PORT2 

XTAL:1 to 6MHz 
C1;: C2 = 20pF 
C3 = 1tlF 

Vee PSEN!-----..... EXPANSION ROM 

SR 

-----ITo 
It T1 

-----l,NT 

WR ) AD EXPANSION RAM 

P2, 
I 

P2, 

2-104 

ADDRESS 
(A,-Ao) 

DATA 

ADDRESS 
(A11- Aa) 

PORT 

l} EXPANSION 
RAM 

EXPANSION 
ROM 

EXPANSION 110 
EXPANSION MEMORY 

1/0 PORT 



MaL80C48H/N 
MaL80C38H/N 

Absolute Maximum 
Rating. 

Recommended Operating 
Condition. 

Value 
Parameter Symbol Min. Max. Unit 

Supply Voltage Vee Vss-0.3 Vss + 7.0 

Input Voltage V1N Vss - 0.3 Vee + 0.3 V 

Output Voltage VOUT Vss - 0.3 Vee + 0.3 

Power Dissipation PD 600 mW 

Operating Temperature TA' -40 +85 

TSTG 
·C 

Storage Temperature -55 +150 

Note: 
'TA = O·C to 70·C for H version. 

"Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional 
operation should be restricted to the conditions as detailed in the operational sections of this data sheet. 
Exposure to ABSOLUTE MAXIMUM RATINGS for extended period may affect device reliability. 

Parameter 

Supply Voltage 

Operating 
Temperature 

Value 
Symbol Min. 

4.5 

3.5 
Vee 

2.0 

Vss 

TA 
-40 

0 

2·105 

~p. 

5.0 

0 

Max, Unit Note 

5.5 Active Mode (Normal Operation) 

All internal 
6.0 states are 

V retained 
Standby Mode 

Only internal 
6.0 RAM data are 

retained 

+85 
·C 

MBL80C49N/C39N 

+70 M BL80C49H/C39H 



IIBL80C.8H'N. 
IIBL80Ca8H'N 

DC Characteristics 
Recommended operating conditions, unless otherwise noted. 

(TA = -40·C to +B5·C, Vee = 5V ±10%, Vss = OV for MBLBOC49N/MBLBOC39N) 
(TA = O·C to +70·C, Vee = 5V ±10%, Vss = OV for MBLBOC49H/MBLBOC39H) 

Appllcabla Yalue 
Paramater Pln'Devlce Symbol Min. Max. Unit Test Conditions 

All except 
XTAL1, XTAL2, V1L -0.3 O.B V 

Input Low RESET 
Voltage 

XTAL 1, XTAL2, 
RESET V111 -0.3 O.S V 

All except 
XTAL1, XTAL2, V1H 2.2 Vee V 

Input High RESET 
Voltage 

XTAL1, XTAL2, 
RESET V1H1 3.B Vee V 

BUS VOL 0.45 V IOL = 2.0mA 

Output Low RD, WR, PSEN, ALE VOL1 0.45 V IOL =2.0mA 
Voltage PROG VOL2 0.45 V IOL = 1.0mA 

All Other Outputs VOL3 0.45 V IOL = 1.SmA 

BUS VOH 2.4 V IOH =-400pA 

Output High RD, WR, PSEN, 
VOH1 2.4 V IOH =-lOOpA Voltage ALE, PROG, TO 

P1O-P17, P20-P27 VOH2 2.4 V IOH = -40pA 

RESET, SS, SR III -100 pA Vss + 0.45;;;;V1N;;;;Vee 
Input Leakage Tl, INT, EA ILI1 ±10 pA VSS;;;;VIN;;;;Vee Current 

Pl0-P17, P2o-P27 1L12 -200 pA Vss + 0.45:;;;V1N:;;;Vee 

Output Leakage Vss + 0.45:;;;V1N;;;;Vee 

.Current BUS, TO ILil ±10 pA High-I mpedance 
Mode 

MBLBOC49N/C39N leeH 2 mA Vee = 3.5V, SMHz, 
HALT Mode 

Standby MBLBOC49H/C49H leeH 4 mA Vee = 3.5V, 11 MHz, 
Supply Current HALT Mode 

MBLBOC49N/H, 
I.ees 50 pA Vee = 2.0V, 

MBLBOC39N/H STOP Mode 

Active MBLBOC49N/C39N lee 10 rnA All Outputs Open 
Supply Current MBLBOC49H/C39H lee lB mA All Outputs Open 

PWI'I'SU 

2-106 



MBL80C411H/N 
MBLSOC311H/N 

AC Characteristics 

Recommended operating conditions, unless otherwise noted. 

(TA = -40°C to +85°C, Vcc = +5V ±10%, Vss = OV for MBL80C49N/MBL80C39N) 
(TA = O°C to +70°C, Vcc = +5V ±10%, Vss = OV for MBL80C49H/MBL80C39H) 

MBLBOC49H/C39H 
Parameter Symbol Min. Ma •• 

ALE Pulse Width tLL 150 

Address Setup Time (to ALE!) tAL 70 

Address Hold Time (from ALE!) tLA 50 

RD & WR Pulse Width tCC1 480 

PSEN Pulse Width tCC2 350 

Data Setup Time (to WRI) tow 390 

Data Hold Time (from WRf) two 40 

Data Hold Time (from RDf, PSENf) tOR 0 110 

Data Delay Time (from RD!) tR01 350 

Data Delay Time (from PSEN!) tR02 210 

Address Setup Time (to WR!) tAW 310 

Data Delay Time (RD) tA01 760 

Data Delay Time (PSEN) tA02 480 

Address Floating Time (to RD!, WR!) tAFC1 140 

Address Floating Time (to PSEN!) tAFC2 10 

RD, WR Output Delay Time (from ALE!) tLAFC1 200 

PSEN Output Delay Time (from ALE!) tLAFC2 60 

ALE Delay Time (from RDf, WRf, PROGf) tCA1 50 

ALE Delay Time (from PSEN f) tCA2 320 

Port Control Setup Time (to PROG!) tcp 100 

Port Control Hold Time (from PROG!) tpc 160 

Port 2 Input Data Delay Time (from PROG!) tpR 700 

Port 2 Input Data Hold Time (from PROGf) tpF 0 140 

Output Data Setup Time (to PROGf) top 400 

Output Data Hold Time (from PROGf) tpo 90 

PROG Pulse Width tpp 700 

Port 2 I/O Data Setup Time (to ALE!) tpL 160 

Port 2 I/O Data Hold Time (from ALEf) tLP 40 

Port Data Output Time (from ALE!) tpv 510 

Cycle Time tCY 1.36 

TO Output Frequency tOPRR 270 

Notes: 
1. Load Conditions: BUS: CL = 150pF, Other Outputs: CL = BOpF, HTL 
2. Load Conditions: BUS: CL = 20pF, High impedance 
I: Falling edge 
I: Rising edge 

FUJITSU 
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MBL80C49N/C39N Test 
Min. Ma •• Unit Conditions 

410 ns 

230 ns 

120 ns 
Note 1 

1050 ns 

800 ns 

880 ns 

120 ns Note 2 

0 220 ns 

800 ns 

550 ns 

680 ns 

1590 ns 

1090 ns 

290 ns 

40 ns 

420 ns 

170 ns 

120 ns 

620 ns 
Note 1 

250 ns 

460 ns 

1380 ns 

0 250 ns 

850 ns 

200 ns 

1500 ns 

460 ns 

80 ns 

850 ns 

2.5 /1S 

500 ns 



MBL80C48H.I'N 
MBL80C3.H.I'N 

Timing Diagram 
Figure 11. Timing Dlagram'(1) 

Instruction Fetch From Extemal Program Memory 

lev 

I---"-L tLAFC2 

ALE -
"'.e._ Iceo Ie .. ___ 

- ILA ~I-

....... L- 1---'002- ~ 

BUS FLOATING ADDRESS FLOATING II';NStAUCTION FLOATING 

IADO 

Read From Extemal Data Memory 

ALE 

tLAFC1-1~.-----tCC1-----I 

tAfC1 
... - ........ ---.. D1---... 

BUS FLOATING FLOATING FLOATING 

14---------I.D1 -------~ 

WrIte To Extemal Data Memory 

ALE .-J LJ, I L 
lce1 

~ 
\...-.tcAt 

Wii fW: t -.0 FLOAnNG bx BUS FLOATING FLOATING 
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MBL80C411H/N 
MBLBOC311H/N 

Timing Diagram 
(Continued) 

FUJITSU 

Figure 12. Timing Diagram (2) 

P20-P23 Input/Output for Use of External Program Memory and Expander I/O Port 

ALE .JI n 
~--------------~ ~1·:======-tPP-_~-_-_-_-_-~~ (+----tCA1 

PROG 

P20-23 
OUTPUT 

P20-23 
INPUT 

Port l/Port 2 Outputs 

PCH 

ALE r-: ,.---, .---
~ I~--------~I I~ ________ ~I 

P20-23 

P24-27 
P10-17 

Clock Outputs 

TO (OUTPUT) 

ALE 

PROG 

51 

PCH 

PORT DATA 

52 53 54 

2·109 

~~---~-~~------:~--.---. 

j L~ 
PORT DATA NEW PORT DATA PCH 

NEW PORT DATA 

ss 51 52 53 S4 S5 

• 



MBL80C.8H/N 
MBL80C38H/N 

AC Characteristics 
for Standb), Operation 

Timing Diagram 

f"UJI'I'BV 

Parameter 

Standby Release 
Pulse Width 

Standby Release 
Time 

Vee Hold Time 

Vee Setup Time 

RESET 

HALT Mode 

STOP Mode 

Figure 13. Standby Operation Timing (1) 

INTERNAL PROGRAM MEMORY OPERATION 

ALE 

PROGRAM 

~ PC 
COUNTER 

BUS OATA 

P20-27 OATA 

P10-17 DATA 

Sii 

iN'f 

tRW> 

iiffii' 

S),mbol 

tRW' 
tRW2 

tRT, 

tRT2 

tRT2 

tpD 

tps 

pc., 

j-- tRT' 

L-.J "D ~ 
Vee ~~ 

2-110 

Value 

Min. ~p. Max. 

2' tey 

12· ICY 

4 . Icy 5· tey 6· tey 

4· tey 5· tey 6· tey 

8197' tey 8200· tey 

5· tey 

5 ·tey 

DATA 

DATA 

OATA 

tAT> 



MBL80C49H/N 
MBL80C39H/N 

Timing Diagram 
(Continued) 

Oscillation Circuits 

FUJITSU 

Figure 14. Standby Operation Timing (2) 

EXTERNAL PROGRAM MEMORY OPERATION 

ALE ~ 
PROGRAM:X ~~ x::: X PC+' X PC+2 
COUNTER ..... __ ..J \,----t,<;--------------...J. . . 

INSTRUCTION INSTRUCTION INSTRUCTION 

BUS -0Q------r.,..----------< 
PC+2 

P20-23 ~~~---------~{(:~pC~H=~ 

P24-27 

P10-17 

SA 

'NT 

RESET 

Vee 

DATA DATA 

DATA ) f;'; 

';S 

S~ 

S' ; 

~<;-I 

Crystal Oscillator 

no 6MHz 

,...--..... -..;3:.jXTAL2 

20pF ;J;. 

-Including stray capacitances 

2-111 

EXT!:RNAL 
CLOCK-

( DATA 

External Clock Drive 

MBl80C(9 
MBL80C39 

>o-----:..jXTALI 
m 

3 XTAL2 

·Both high and low times should be more 
than 35% of the cycle time. and the rise 
and fall times should be less than 20ns. 



MBL80C49H/N 
MBL80C39H/N 

Package Dimensions 
Dimensions in inches 
(millimeters) 

FWITSV 

40-Lead Ceramic 
(Metal Seal) 
Dual In-Line Package 
(Case No.: DIP-40C-A01) 

":i:; ~ ~ ~ ~ [:::: l:::::: :[j~~~:::: 
I 1~~~W I 

2.020(51.31) 

-~ ----.l 1·'77(4.~)MAX 

~ f .12013.05) 
.150(3.81) 

.09012.29) .03610.911 --II .01510.38) I .04011.02) 
. . 110(2.79) . 551.4 .023(0.58) .060(1.53) 

1.900(48.26)REF 

@ 1986 FUJITSU LIMITED D40006S-1C 

40-Lead Plastic 
Dual In-Line Package 
(Case No.: DIP-40P-M01) 

INDEX 

.090(2.29)MAX 

(EJECTOR MARK) 

2.045(51.951 
2.071 (52.601 

F=r'F"'~Fr19""""An=r1'~Fr19""""An=""~Fr"FI""""FrF"'''Ff""FI"""F~19514.96)MAX 

.---j-l-~! .118(3.00)MI N 

.Q20(O.51JMIN 

@ 1985 FUJITSU LIMITED D40005S-1C 
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.015(0.381 

.021(0.54) 



.BL8OC48H/N 

.BL8OCa8H/N 

48-L.ad PI_tic 
Flat Packa.a 
(CU. NO.:FPT·48 ..... 02) 

@ 1985 FUJITSU LIMITED F48002S-BC 

2·113 

Details of "A" part 

.020(0.501 

Dimensions in 
inches (millimetefsl 


