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Description

The MBLB8042 Universal Peripheral Interface is a single-chip 8-bit -
microcomputer based an an 8-bit parallel micropracessor chip.

The MBL8042 is fabricatad with an N-channel! silicon-gate MOS
process. The MBL8042 has a 2K x 8-bit ROM for program memory;
a 128 x 8-bit RAM for data memory, 18 1/0 ports, an B-bit timer/
counter and clock generator on the chip, and is powered by single
+5V.supply. )

The MBL8042 is designed to operate as a slave processor, which -
receives commands and data from the master processor, controis

peripheral devices and transfers input data from peripheral devices
to the master processor. By using the MBLB042 an intelligent ’
peripheral controller ¢an be designed freely.

Features

B Processor: = 8-Bit InlewarTImer/Evenl

8-blt parallel processing

® Register;

One 8-blt Status Reglster

(tor Inferface with master

processor)

Two 8-bit Data Bus Buffer

Registers (for Input/Output)

Memory

— 2K x 8 bit ROM (for
program memory)

— 128 x 8 bit RAM (for data
memory)

170:

One 8-bit Bidirectlonal Data
Bus

Two 8-bit Bidirectional I/O
Ports

Two Test inputs

i Clock Source:

Clock Generator (with-

External Crystal Resonator)

or External Clock

Counter

® Low-power Standby Opera-

tion Capabiliity

N Power-on Reset Capability

{with External Capacitor)

8 Instruction Sel:

93 Instructions

{217 Instruction Codes)

— 1-hyte Instruction {(about
70%), 2-byte Instruction
(about 30%)

— t-cycle or 2-cycle
Instruction (1 cycle =
2.5.r5 at 6MHz XTAL)

B Technology:

N-channe! Silicon-gate E/D
MOS Process

B Two Package Options:

Standard 40-pin Ceramic
(Suffix-C) or Plastic DIP
{Suffix-P)

= Equivalent:

Intel 8042

Portions reprinted by permission of Intel Corporation, Copyright £1985 Intel Corporation.
Compilation and additional materials Copyright € 1985 by Fujitsu Limited, Tokyo, Japan, and
Fujitsu Microefectronics, 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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Block Diagram

8BIT - CLOCK =5 EXTERNAL
MPU - GENERATOR | 52 XTAL
)
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TIMER/
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D3[}15 26 1Vop
[*2 ¥ ma KT 25 [ PROG
o5 17 FZ ]k
D& ] 18 23 1pax
D7 [ 19 2Pt
Vss CJ 20 21 P20

“These pins are Intemally pullad up

This device contains circullry to protoct the Inputs
against damage due to high static voltages or elec-
tric fields, Howaever, it is advised that normal precay-
tions be taken to avoid application of any voitage
higher than maximum rated voltages to this high im-
pedance circult.
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Pin Descriptions
Pin No. Name Symbol Description
1 Test 0 To Conditional Input for Conditional Branch
Input pin for an internal Clock Generator connected to
2 Crystal 1 XTAL1 external crystal. Also, this pin can be used as input from an
external clock source.
Input pl)in tor an internal Clock Generater connected to external
crystal,
3 Crystal2  XTAL2  (Note: The XTAL 1 and XTAL 2 input levels are not TTL
compatible).
SEaET Resets and forces the MPU to be initialized.
4 Reset RESET  (Note: This input leve! is not TTL compatible).
5 Single Step SS Input pin used for single step operation.
6 Chip Select CS Input pin used for the master processor to select the UPL
Input pin used for controlling program memory access.
7 External EA Holding EA high forces all program memory fetches to
Address reference external memory, Useful for emulation and debug,
and essential for testing and program verification.
a5 Strobe input enables the MBL8042 to read contents of the
8 Read Strobe RD Dafa Bus Buffer register or Status register.
Address input to read/write data or read/write commands.
9 Address "0" Ay Ag = “L" indicates data read or write.
Ag = "H" indicates status read or command write.
10 Write WR Strobe input enables the MBL8042 to write data into its
Strobe Data Buffer register,
A clock output pin indicating the MBL8042 instruction ¢ycle.
L Syne SYNC This pin Is used when a synchronization signal is required for
external circuits .
12 DBy R .
8-bit bidirectional 170 port used to interface the MBL8042
thru Data Bus thru to the master processor. -
19 DB,
20 Ground Vss Ground terminal.
L ower 4 bits of the quasi-bidirectional 1/0 port (Port 2).
21 P2 These function as interface port with the /O expander
thru Port 2 thru {MBL8243) when an expansion /0 executes instruction.
24 P23 During single step operation upper 3 bits of the program
tetch address are output on P20, P21, P22.
A strobe signal output pin for an 1/0 expander (MBL8243)
25 Program PROG used, when performing an expansion I/0 instruction.
Power . .
26 Supply Voo Power supply pin (+ 5V) for internal RAM.
27 P1g Quasi-bidirectional I/O ports (Port 1). During single step
thru Port 1 thru operation, the next program fetch address (Lower 8 bits)
34 Pi; is output.
35 P24 Upper 4 bits of the quasi-bidirectionat i/0 port (port 2).
thru Port 2 thru These function as the flag output pins {P2, and P2;) and
38 P2, DMA pins (P24 and P2;7) according to instructions.
This pin has the following functions according to
instruction:
39 Test 1 T 1. Event Input pin for the Event Counter.
2, Condition Input pin for Conditional Branch.
P .
40 Sz‘gg& Vee Powaer supply pin (+5V).
FUJITSU
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System Interface

The master pracessor and The master processcr can When DBB is read (CS=RD =
MBL8042 are interfaced read only data from the output  Ag=0, WR = 1) by the master
through the data bus buffer. DBB register, and cannot read  Pracessor, OBF is reset. IBF is
and check data or commands set when the master processor
MBLB042 has 2 internal DBB which the master processor writes to the DBB, and reset
(Data Bus Buffer) registers. has written itself. when MBLB8042 reads data
The register to be accessed is from the DBB with IN A, DBB
determined by the address When MBLB042 writes datato  instruction.
line and strobe signal. the output DBB with the OUT
DBB, A instruction, OBF isset.  The internal status of the
Fiag 1 (F1) is set when a MBLB042 does not change
command is written ﬁAo =1), when the status register
and reset when data s written contents are read out.
(Ag=0).
CS RD WR Ay Description
H 0 1 0 Read DBB (Qutput) register.
0 0 1 1 Read Status Register.
0 1 0 0 Write DBB (Input) register (Data),
0 1 0 1 Write DBB (Input) register (Command).
1 X X X Invalid.
Interface between ——
MBLBO42 and
Master Processor OB MBL8042
< N i | 1 i 4
Dy [0/ §Tr
MASTER L 2 STe
PROCESSOR Ds Ds 8Ts
Dy Dy STq
D3 [+]] F1 -t
_— D2 D2 Fo
=1 D1 Dy |BF -
i Dg Dp OBF
DBB DBB STATUS
(INPUT)  (OUTPUT)
»{CE  ADDRESS
4 RD CONTROL
»lws  Loaic
A

FUJITSU



FUJITSU MICROELECTRONICS 97 DEJj 3749762 000uaun 3 |

EEEE— T=52-33-15

MBL80O42H/N
Resident Data Memory
Map (RAM) Address
{Hex)
0 Ry Register 0
1 R, Register 1
2 Rz Register 2
3 Ry Registor 3 Register Bank 0
4 R4 Register 4
5 Rs Register 5
6 R Register 6
7 R; Register 7
8
9
' PC, (S:gcakyltzesg)jlstm
: C AC FO BS PCyx (8 Level Stack)
16
17
18 Ry Register ¢
19 R4 Register 1
1A R, Register 2
'8 Ry Regfster 8 Register Bank 1
1C R4 Register 4
1D Rs Register 5
1E Rg Register &
1F R; Register 7
20 A
21
22
: Working Area (96 Bytes) -
7D
7€
7F \
Status Register (PSW) 7 6 5 4 3 2 1 0
The Status Register is an 8-bit
register configured as shown in C AC Fo BS 1 SP; | SPy | SPyg
the following figure. The upper

four bits are used for flags to
indicate the status of the MPU
and when a sub-routine call.or
an interrupt occurs, the
contents of the program
counter is fransferred to one of
the 8 register pairs of the
Stack Register as determined
by the lower three bits of the
Status Register. The
remaining one bit is an
unused bit.

[———— Flags —— ! (Unused [—Stack Pointer —»
Bit)

FUJITSU
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Flags

C (Carry): When an overflow
occurs in the Accumulator, this
bitis setto ‘1",

AC (Auxiliary Carry): Whan an
overflow occurs from Bit 3 to Bit
4 in the accumulator, this bit is
setto “1".

Fo (User Flag): This flag can
be controlled as a user flag by
the proper instruction.

BS (Bank Select): This flag can
be controlled to selecta
Register Bank by an instruction.
When BS = 0, Register Bank 0
is selected. When BS = 1, the
Register Bank 1 Is selected.

Slack Register (8 Level
Capability)

The Stack Register has 16
bytes of memory area in the
built-in RAM. The stack
Register consists of eight
levels, i.e. a Stack level
consists of iwo bytes as
shown below.

SP (Stack Pointer): In the
diagram below, "SP" indicates
a Stack Pointer address to be
used for the next sub-routine
call or interrupt. "SP" is given
an 8-bit code from the lower
three bits of Status Register as
follows:

SP= 00001SP28P1SP0

Status Register
Bits 0 to 2.

PC, (Program Counter):
"P(Sn" indicates the contents
of the n-th bit in the Program
Counter.

Interrupt Processing (IBF
Interrupt, Timer/Counter
Interrupt)

There are two types of
interrupt: the IBF interrupt and
Timer/Counter interrupt.

If an interrupt occurs when the
system is in “interrupt enable”
status, the interrupt flag is set
as soon as the current
instruction is completed.

When the interrupt processing
begins, the Status and
Program Counter contents are

first stored in the stack.

Then, operation jumps to
Address 3 in the case of the
IBF interrupt and Address 7 in
the case of a timer interrupt.

After the interrupt has been
processed by a user program
and RETR (Return and
Restore Status) instruction has
been executed, the Status and
Program Counter contents
stored in the stack are
restored, the interrupt flag is
reset and the system is ready
to accept the next interrupt
request.

A Timer/Counter interrupt
request occurs when the
Timer/Counter overflow flag is
set due to Timer/Counter
overflow.

However, since the
Timer/Gounter interrupt
request is masked by the IBF
interrupt request, IBF interrupt
has first priority.

The Timer/Counter interrupt is
enabled after the IBF interrupt
has been executed and the
system has become regdy to
receive the next interrupt
request.

MSB

LSB

SPp-3

SP-2 PC7-4

PC3-0

SP-1 PSW7-4

PC10-8

SP

SP+1

RAM
Address

: A Set of 2 Bytes

This level will be used at the
next sub-routine call or
interrupt.

Stack Position

SP = 00001SP,SP,SP,
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Operation Flow Chart interrupt Flow Chart
'
1BF TIMER
INI%.I:LUIZE INTERRUPT? OVERFLOW?
£000 ~ PC TIMER/COUNTER
IBF OVERFLOW FLAG SET
INTERRUPT
ENABLE?
KO

\
INSTRUCTION
FETCH

INSTRUCTION
EXECUTION

¥

INSTRUCTION
END?

]

HOLD PC, PSW
INTERRUPT? NO
YES
IBF
(TIMER INTERRUPT? {IBF
WTERRUPT) INTERRUPT)

#007 — PC

—1

INTERRUPT
EXECUTION

Y
=<
YES

RESTORE PC, PSW

FUJITSU

TIMER
YES INTERRUPT

ENABLE?

1

INTERAUPT ¥
OCCURANCE

NSTRUCTION
EXECUTION

INSTRUCTION
END?

INTERRUPT? -2

—
INTERRUPT FLAG
SET

Y

STATUS, PC
SAVE

IBF
{IBF INTERRUPT? (TIMER
INTERRUPT) INTERAUPT)
PC = 003 PC = 007
TIMER QVERFLOW
FLAG RESET
T
Y
INTERRUPT
{USER PROGRAM)

!

NO

YES
e

STATUS PC
RETURN

!

INTERRUPT FLAG
RAESET

L
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Instruction Set Summary

Accumulator
oP Flag
Opasratlon Mnemonic Code Byte Cycle C AC Note
Add ragister to A ADD A, Rr. (.4 1 1 . . (A) <= (A}+ (Rr)
Add data memory to A ADDA,@RO 60 1 1 * * (A) < (A)+ ((RO))
ADDA, @R1 6t 1 1 . . (A) < (AY+H((R1))
Add immediate to A ADD A, #data 03 2 2 - * (A) < (A)+ data
Add register to A with Carry ADDCA, Rr 7™ 1 1 * * (A) & (A}+(RN+C
Add data memory . .
to A with Carry apoca,@ero © 1 7 (A) < (A)+((RO) +C
ADDC A, @R1 71 1 i . ‘ {A) < (A)+{{R1)}+C
g:f,;'"me"'ate AW bpCA#data 13 2 2 . . (A) < (A)+ data +C
AND register to A ANL A, Rr 5X 1 1 - - {A) — (A) AND (Rr)
AND data memory to A ANL A, @RO &0 1 1 -— -— {A) — (A) AND (RO)
ANL A, @R1 51 + 1 — — {A) — (A) AND (R1)
AND immediate to A ANL A, #data 53 2 2 - — {A) — (A) AND data
OR register to A ORL A,Rr 4X 1 1 — - {A) — (A) OR {Rr)
OR data memory to A ORLA,@RO 40 1 1 —_ - {A) — {A) OR ((RG)}
ORL A, @R1 41 1 1 — —_ (A) — {A) OR ((R1)})
OR immediate to A ORL A, #idata 43 2 2 — — (A) — (A) OR data
Exclusive OR register to A XRL A, Rr DX 1 1 - _ (A) — {A) XOR (Rr)
f: :luswe ORdaamemory  ypia,@r0 DO 1 1 — — (A} — (A) XOR ((RO))
XRLA,@R1 D1 1 1 — — (A} — (A) XOR {{R1))
Exclusive OR immediate to A XRL A, #data D3 2 2 - — (A) — (A) XOR data
Increment A INC A 17 1 1 — — (AY—(A)+1
Decrement A DEC A 07 1 1 -_ -— (A) — (AY-1
Clear A CLRA 27 1 1 - - (A)—-0_
Complement A CPLA 37 1 1 —_ - {A) —(A)
Decimal Adjust A DA A 57 1 1 ' - Note (1)
Swap nibbles of A SWAP A 47 1 1 - - {A7~4) = (A3~0)
1 0

Rotate A Left RL A E? 1 1 — — L-D:DBZEEEIJ
7
Rotate A Leit through Carry RLC A 7 1 1 ' - mﬂ
LTIy
Rotate A Right AR A 71 1 - - 7

Rotate A Right through Carry RRC A 67 1 1 ‘ - c

Note 1: THe accumulator value Is adjusted to form 8CD digits tollowing the binary addition of BCD numbers.
Operation Code X: Table 1
Flag*: This flag is set or reset In the state after executed instruction.

Input/Qutput
oP Fiag
Operation Mnemonic Code Byte Cycle C AC Note
Input pert to A IN A, P1 09 1 2 — — {A) «(P1)
IN A, P2 0A 1 2 — - {A) — (P2)
Qutput A to port OUTLP1L A 39 1 2 - — {P1) — (A)
OUTL P2, A 3A 1 2 — —_ {P2) — (A}
AND immediate to port ANL P1, fidata 99 2 2 — — {P1) — (P1) AND data
ANL P2, #data 9A 2 2 —_ —_ (P2) — (P2) AND data
OR immediate to port ORL P1, #data 89 2 2 — _— (P1) — (P1) OR data
ORL P2, fidata 8A 2 2 — — (P2) — (P2) OR data
nput DBB to A, clear IBF IN A, DBB 22 1 1 - — (A) — (DBB), (IBF}— 0
Oulput A to DBB, set OBF ouTDBB, A 02 1 1 —_ _ {DBB} —(A), {OBF) — 1
A7~4 to bits 7~4 of Status MOV STS, A 90 1 1 - - (STS7)~4) « (A7 ~4)
input Expander port to A MOVD A, P,  0X 1 2 - - (A3~0) —(Pp), {A7T~4) — 0
Qutput A to Expander port MOVDP, A 3X 1 2 - - {Pp) — (A3~0)
AND A to Expander port ANLDPs, A 98X 1 2 - — {Pp) — (Pp) AND (A3~0)
OR A to Expander port OALDP,, A  BX 1 2 — — {Pp) — (Pp} OR (A3~0)

Operation Code X: Table 2

FUNITSI!



FUJITSU MICROELECTRONICS 97 DE.B?'—I“I?I:E' 00048y Y n_r
rc—— T-S5AR3IS

MBL8O4ZH/N

Instruction Set Summary

{Continued) Data Moves
oP Flag
Operation Mnemonic Code Byte Cycle C AC Note
Move registerio A MOV A, Rr FX 1 i — - (A) — (Rr)
Move data memory to A MOVA,@R0 Fp 1 1 — - (A} — {(RO)}
MOV A, @R1  Fi 1 1 - - (A} —{(R1))
Move immediate to A MOV A, #data 23 2 2 — - (A) = data
Move A to register MOV Rr, A AX 1 1 - — (Rr) — (A)
Move A to data memory MOV @RO,A A0 1 1 - — ({RO)) — (A)
MOV@RLA A1 1 1 — - ({R1)) —(A)
Move immediate to register MOV Rr, #data gx 2 2 — —_ (Rr) ~ data
Move immediate MOV @R0,
to data memory #data B0 2 2 - - {(RO}) — dala
MOV @R1,
#data@ B1 2 2 _ — {(R1)] ~data
Move PSWto A MOVA,PSW ¢©7 1 1 - - (A} — (PSW)
Move A to PSW MOVPSW.A D7 1 1 . . (PSW) — (A)
Exchange A and register XCH A, Rr 2X 1 i — — {A) = (Rr)
Exchange A and data memory XCH A, @R0 20 1 1 — - (A} = {{RO})
XCHA,@R1 21 1 1 - - (A) = ({R1))
Exchange digit of A _ _ - .
and data memory XCHD A, @R0 30 1 1 {A3~0} = ({R0)3~0)
XCHD A, @R1 31 1 1 - — (A3~0) = ({R1)3~0)
Move to A from current page  MOVP A, @A A3 1 2 - - (A} — {(A)} within page
Move to A from Page 3 MOVP3 A, @A E3 1 2 —_ — (A} — ((A}) within page 3

Operation Code X: Table 1
Flag*: This flag Is set or reset in the state after executed instruction.

Timer/Counter
op Flag
Operation Mnemonic Cods Byte Cycle C AC Note
Read Timer/Counter MOV A, T 42 1 1 —_ —_ {A} —(T)
Load Timer/Counter MOVT A 62 1 1 — - (T) —(A)
Start Timer STRTT §5 1 1 - -
Start Counter STRT CNT 45 1 1 —_ -
Stop Timer/Counter STOPTCNT &5 1 1 — —
Enable Timer/
Counter Interrupt ENTCNTI 25 ! 1 - -
Disable Timer/
Counter Interrupt DIS TCNTI 3 1 1 - B
Control
oP Flag
Operation Mnemonic Code Byte Cycle C AC Note
Enable DMA Handshake Lines EN DMA ES 1 1 — -—
Enable IBF interrupt ENI 05 1 1 - —
Disable [BF Interrupt DISt 15 1 1 - -
Enable Master Interrupts EN FLAGS F&5 1 i - —
Select register bank 0 SEL RBO o1} 1 b - — {BS}—0
Select register bank 1 SEL RB1 D5 1 1 —_ —_ {BS}—1
No Operation NOP 00 1 1 - —

T ELITANZYY
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Instruction Set Summary

(Continued) Register
op Filag
Operation Mnemonic Code Byte Cycle C AC Note
Increment register INC Rr X 1 1 - -_ (Rr)— (Rr} +1
Increment data memory INC @R0O 10 1 ] - - ((RO)) — {{RO)) + 1
INC @R1 1 1 1 — - {(R1)} — ({R1)} +1
Decrement register DEC Rr CX 1 1 — — {(Rr) - {Rr) - 1
Operation Code X: Table 1
Subroutine
_ opP Flag
Operation Mnemonic Code Byte Cycle € AC Note .
Jump to Subroutine CALL addr %4 2 2 - — Nofe (2)
Return RET 83 1 2 -— — Note (3)
Return and restore status RETR 23 1 2 . * Note (4)
Operation Code %: Table 3
Flag*: This flag s sel or reset in the state after executed instruction.
Flags
oP Fiag
Operation Mnemonic Code Byte Cycle C AC Note
Clear Carry CLRC 97 1 1 F4 — (C)~0_
Complemant Carry CPLC A7 1 1 CP - (C) —(C)
Clear Flag0 CLR FO 85 1 1 _ - (FO)—0
Complemant Flag 0 CPL FO 85 1 1 — — (FO) — (FO}
Clear Flag 1 CLR F1 AS i 1 _ - (F1)—0_
Complement Flag 1 CPLF1 BS 1 1 - - (F1) — (F1}
Flag Z: Reset CP: Invert
Branch
opP Flag
Operation Mnemonic Code Byte Cycle C AC Note
Jump unconditional JMP addr %4 2 — — Unconditional Branch
- Unconditional Branch
Jump indirect JMPP @A B3 1 2 -— - Note (5)
Decrement register and jump DJNZ Rraddr EX 2 2 — — {Rr) # 0 Note (6}
Jump on Carry = 1 JC addr F6 2 2 - - {C)=1
Jump on Carry =0 JNC addr E6 2 2 - - (C)=0
Jump on A Zero JZ addr cé 2 2 - - (A)=0
Jump on A not Zero JNZ addr 96 2 2 - — (A)#=0C
JumponT0=1 JT0 addr 36 2 2 — - (TO)=H
JumponTO=0 JNTO addr 26 2 2 — - (TO) =L
JumponTi=1 JT1 addr 56 2 2 — — (T)=H
JumponT1=0 JNT1 addr 46 2 2 - — (TH)=L
Jump on FO =1 JFO addr B6 2 2 - - {FO) =1
JumponF1=1 JF1 addr 76 2 2 — - {F1) =1
Jump on Timer Flag = 1, _
Clear Fiag JTF addr 18 2 2 — - (TF) =1
Jump on IBF Flag =0 JNIBF addr b6 2 2 - — (IBF)=0
Jump on OBF Flag = 1 JOBF addr 86 2 2 — - (OBF) =1
Jump on Accumulator Bit JBb addr %2 2 2 — — (Ab) =1
Operation Code X: Table 1 Note 3: RET Note 5: JMPP @
%: Table 3 {SP) — (SP) -1 (PG7~0) — ((A))
(PG) — ({SP)}
Note 2: Call addr Note 6: DUNZ Rr, addr
({SP)} — (PC), (PSWT~4) Note 4: RETR (Rr) — (Rr) -1
{SP) — (SP} + 1 (SP) — (SP) -1 if (Rr) # 0 (PC7~0) — addr
{PC10~8) — Ay (PC) — ((SP)) if (Rr) = 0 Execute next instruction
(PC7~-0) — A (PSWT7~4) — ({SP)})

FUJITSU
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Instruction Set Summary

{Continued) OP Code Of Register Access (Table 1)

Mnemonic Rr RO R1 R2 R3 R4 RS R6 R7

ADD A Rr 63 69 6A 6B 6C 6D BE 6F bit

ADDC ARr 78 79 7A 7B 7C 7D 7E 7F 7 6 5 43 2 10
ANL ARr 58 59 5A 5B 5C 5D SE SF | Lrzlrilro]
DEC Rr C8 C9 CA CB CC CD CE CF

DJNZ Rr, addr E8 E9 EA EB EC ED EE EF

INC Rr 18 19 1A 1B 1C 1D 1E 1F

MOV A Rr F8 F9 FA FB FC FD FE FF

MOV Rr,A A8 A9 AA AB AC AD AE AF

MOV Rr, #data B8 B9 BA BB BC BD BE BF

ORL A, Rr 48 49 4A 4B 4C 4D 4E 4F

XCH A,Rr 28 29 2A 2B 2C 2D 2E 2F

XAL A,Rr D8 D9 DA DB DC DD DE DF

OP Code Of Expander (Table 2)

Mnemonic PP P4 P3 P6 P7

ANLD Pp, A 9C 9D 9E 9F bit

MOVD A, Pp 0C oD OE  OF 76543 2 10
MOVD P;, A 3¢ 3D  BE  OF | | P1[Po]
ORLD Pp, A 8C 8D BE  ©F

OP Code Of JMP, CALL, JBb (Table 3)

First Byte Second Byte
bit bit
7 6 56 4 3 2 1 0 7 6 5 4 3 2 1 0
JMP [ Ay JoJeJ1]ofo] [ A |
CALL L Ay [1]of1JoJo] | A |
JB, | B [1]eJol1Jo] [ AL |

An; Address Aqg Ag Ag
AL Address A; 1o Ay
By: b-th Bit on Accumulator

FUJITSU
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Instruction Codes

NG 1 2 3 s | s 6 7 8 9 A B c o | E F
4 4 4 4 14 4
our | Ao | smp | EN DEC IN IN MovD | movo [ Movp [ movo
o | NOP cBBA | A% | oxx | 1 A AP | APz APd | Aprs | are | APz
; me | wmc | uso | apbc | oA | ois | 9te | mec | mne [ me | e | NG | NG | NG | INC | NG
@o | @1 | addr | Ar | oxx i addr A RO A1 R2 A3 R4 A5 R6 A7
h | %
» | xeon | xeu | | mov | uMp | EN | UNTO | CLR [ xGH | XGH | XCH | XCH | XCH | XCH | XCH | XCH
a@ro|agrifaoes| Ar | txx |TeNm | addr A | aAro | ARl | ARz | ARZ | AR [ ARS | ARS | AR?
4 | 4 | SV 4 4
s | xcro | xcup | umi cALL | DiS aro | cpL outt | outL Movo | Movp | Mmovp | Movp
A @RO | A @R1 | addr ixx | TCNTI | addr A PLA | PZA Pi.A | P5,A | P6.A | PLA
o | or | ort |} mov | onL | sme | sTRT | unTt | swap | OAL | OAL | ORL | OAL | OAL | ORL | ORL } OAL
A@ro|A@rt] AT | A# | 2xx | oNT | =addr A | Aro | AR | AR | ARI | ARs | ARs | ams | AR?
A | h |
s | aw 1 an § ue2 | an | caw | stAT | JuTe oa | anu | AN | ANt | oanL | oaNL [ oAamc | ANl | anL
A@RO| A @] addr | A¥ | 2xx T addr A | AR | AR | AR | AR | ARS | ARS | ARs | AR?
‘
s | #oo { app { mov JMP | STOP ARc | Aop | abp | app | aop | Ao | abo | Apbp | Aop
A@RO{A@AI| TA 3xx | TCNT A | aro | AR | AR2 | ARS | AR | ARS | ARS | AR?
, | aooc | aooc | ues CALL JF1 RR | abpc | AbDc | Aopbc | Aboc | Apoc | appc | Apoc | Aboc
A.@RO | A, @R1 | addr axx addr A | AR | ARt | AR2 | ARS | ARs | ARS | ARS | AR?
r Y 4
g pET | 9MP | cLR | JoBF CRAL | ORAL oRp | oo | omLo [ omp
axx | Fo | addr FLa | P24 Pa,A | Ps,A | Pe,A | PLA
) 4 > —F
s | Mov 984 | pern | cAL 1 ceL | onz ] cLR ANL | ANL ANLD [ ANLD | ANLD [ ANLD
STS.A addr axx | Fo | adar c PLE | P2# pa,A | Ps,A | Pe,A | PTA
A |} mov | mov Move | JMP | CLR , crt | mov | mov | mov | Mov | mov [ Mov | mov | mov
@ro.A | @Rl A A®A | 5xx | F1 C | RO.A | RA | R2ZA | R A | R4 A | R5,A | R6.A | RIA
h 4 A | h | ) | N
s | Mov ] mov | ues | umee | caL | ceL | uFo MOV | Mov | Mov | Mov | Mov | mov | mov | mov
@Ro.# | @At 4 | ador | @A | Sxx | Fi addr ROA | RL# | R2# | R34 | Ra# | Re.¥ | Re.# | R7#
c I’ JMP | SEL sz | Mov | pec | oec | pec | pec | ©pEGC | DEC | DEC | DEC
6xx | RB0 | addr [A.PSW| RO R1 R2 A3 R4 RS A6 R7
y :
o | %L | xaL | ues | xm | caw | seL fuwmer | mov | xAL { xRL | xAL | xAL | XRL | XAL | xAL | XAL
A@fo | A@nt | addr | A# | Gxx | RBI | Taddr |Pswa | ARo | AR | AR2 | AR | ARs | ARS | AR | ART
A | |
c MOvP3 | oMP | EN | UNG | RL | puNz | ouNz | punz | DUNZ | DuNZ | DUNZ | DNZ | DUNZ
A@A | 7xx | DMA | addr A | Ro,ader | RY, addr | R2, acdr | R3, addr | R4, addr | RS, addr | R6, addr | A7, addr
B |
¢ | mov | mMov | uer CALL | EN 1 | rec | mov | mov | mov | Mov | mov | mov | mov | mov
A.@GRO | A.@R1 | addr 7xx | FLAGS | adar A AR0 | AR | AR2 | AR3 | AR: | ARS | ARE | ART

#: Immediate data .
1 Byte. 1 Cycle Instruction

1 Byte, 2 Cycle Instruction

[ N
2 Byte, 2 Cycle Instruction

FUJITSU
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Absolute Maximum

Ratings Parameter Symbol Value Unit
Supply Voltage Vee: Voo -0.3 to +7.0 v
input Voitage Vin ~0.3to +7.0 v
Operating Temperature Ta 0to +70 °C
Storage Temperature Teig -55 to +150 °C
Power Dissipation Pp 15 w

Note: Parmanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional aperation
should be restricted to the conditions as detalled In the operatlonal specifications of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device rellability.

Recommended Qperating

Conditions Parameter Symbol Value Unit
Vee Voo +5.0 £10% v
. Supply Voltage
pply Voltag Ves | 5 v
Operating Temperature 0to+70 °C
DC Characteristics
{TA=0°C 10 +70°C, Voc = Voo Test Value
= 5.0V £ 10%, Vgs = 0V) Parameter Symbhol Conditions Min. Max. Unit
All Except
sarT V -0.3 0.8 Vv
Input Low Voltage XTAL1, 2, RESET t
XTAL1,2, RESET V4 -03 06 v
All Except Vv 20 Vv vV
Input High Voltage XTAL', 2, RESET "M ' ce
' XTAL1,2, RESET Vi 3.8 Veo  V
DBO to DBT VOL |0|_ =2.0mA 0.45 Vv
Output Low Voltage gvgjg” P20-P27 VoLi1 loL = 1.6mA 0.45 v
PROG Voo lo = 1.0mA 045 V
\ DBg to DBy Vou lop = -400uA 2.4
Output High Volta
wputHig 9% Allother outputs  Vgq lon = -50uA 2.4
Input Leakage To. T1. RD, WR, CS,
Current AO- EA i||_ Vsséle-s—Vcc +10 [.lA
Output Leakage DBy to DBy Vggt0.45V=
Current {High Z State) lou VinsVeo +10 1A
P1yto P17 I Vy = 0.8V 0
=0, 5 A
Input Low Current P29 to P27 L IL ma,
RESET, S5 Lt V= 0.8V 0.2 mA
Vpp Supply
Current loo 15 mA
Supply Current loe * 125 mA
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AC Characteristics _
(To=0°C1to+70°C,Vcc=Vop  Data Bus Buffer Register Read (Refer to the Fig. 1)
= 5.0V + 10%, Vsg = OV)

Test Value
Parameter Symbol Conditions Min. Max. Unit
C8S, Ap Setup Time (to RD) tar 0 ns
CS, A, Hold Time (from RD) tra o " ns
RD Pulse Width trr 160 ns
Data Delay Time (from CS, Ag) tap C, = 150pF 130 ns
Data Delay Time (from RD) tro C_ = 150pF 130 ns
Data Floating Time {from RD) tor 85 ns
BL804 * . .
Cycle Time MBL8042N toy 2 5 15.0 L
MBL8042H . 1.25 15.0 il

*toy = 2.50ps at 6MHz XTAL (N version)

*"toy = 1.25us at 12MHz XTAL (H version)
Data Bus Buffer Reglster Write (Refer to the Fig. 2)

Test Value
Parameter Symbol Conditions Min. Max. Unit
'CS, Ag Setup Time {to WR) taw 0 ns
CS, Ay Hold Time (from WR) twa 0 ns
WR Pulse Width tww 160 ns
Data Setup Time {to WR) tow 130 ns
Data Hold Time (from WR} two 0 ns
Port 2 (Refer to the Fig. 3)*
MBLB80O42N MBLBO042H

Parameter Symbol Min. Max. Min. Max. Unit
Port Control Setup before

Falling Edge of PROG Time tcp 100 110 ns
(to PROG)

Port Control Hold after

Falling Edge of PROG tec 60 100 ns
Time (from PROG)
Output Data Setup Time

(to PROG) top 200 250 ns
Cutput Data Hold Time

(from PROG) trD 20 65 ns
Input Data Hold Time ,
(from PROG) tee 0 150 0 150 ns
PROG Time P2 Input

Mus! be Valid ter 650 810 ns
PROG Pulse Width tpp 700 1200 ns

*at 6MHz XTAL for N version
at 12MHz XTAL for H version
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AC Characteristics
(Continued) DMA Characteristics (Refer to the Fig. 4)
Tost Value
Parameter Symhol Conditions Min. Max. Unit
DACK Setup Time (to RD, WRY) tace 0 ns
DACK Hold Time (from W. W—F_‘U tcac ; ns
Input Data Delay Time {from DACK) taco G = 150pF 130 ns
DRQ Clear Time (from RD, WR) tcra 100 ns
AC Test Conditions
Vi = 0.8V (All except XTAL1, 2, RESET}
= 0.6V (XTAL1, 2, RESET)
Vi = 2.0V (All except XTAL1, 2, HESET)
= 3.8V (XTAL1, 2, RESET)
Vg, = 0.45V
Von = 2.4V
Cutput Load
D0-D7 : G, = 150pF
All other outputs: G = 80pF
Timing Diagram
Figure 1. Data Bus Buffer (DBB) Read Operation
TS, Ao x
(Address)
R |- tRR | 1RA
RD \
tRD -] 13 J———
|t 1 ——]
(351%71) VALID OUTPUT DATA
Figure 2. Data Bus Buffer (DBB) Write Operation
TS, Ag
{Address)
-t Loy tyw———————> twa
WR q \
———1pw lwo

PBo—7
(Input) VALID INPUT DATA




FUJITSU MICROELECTRONICS 97 DE ] 2749762 0004851 8 [}
I T53-3315

MBLB8O4A2H/N

Timing Diagram

{Continued) Figure 3. Port 2 (Lower 4 Bits) Operation In Connectlon with I/O Expander

—

tppr—————la-tPp
OUTPUT . VO DATA PORT CONTROL OUTPUT DATA
P25-3 i‘ tor > L~ tpF
INPUT 1O DATA PORT CONTROL INPUT STATE INPUT DATA F‘IPUT STATE
(CONNECTED WITH /O EXPANDER} lcp—-ta—trc :
-5 tpp -
FROG N 4

Figure 4. DMA Operation

DACK ( } \

tacc

tacc

tcac

DBy-7 X ‘ —x
' VALID QUTPUT DATA VALID INPUT PATA

-t iiaco

okl
DRG t [
—-] tera — tcro

Oscillation Circuits

Crystal Oscillator External Clock Driver
5v
110 11MH 5| MBLBO4Z | o 4708 MBLE042
XTAL1 CLOCKS p XTAL1

QGpF‘-E I
& T
4700
3
-rI——— XTAL2 3 XTAE2

* including stray capacitances * Both high and low times should
_ be more than 35% of the cycle
time, and rise and fall imes
should be less than 20 ns.
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Package Dimensions

Dimensions in inches 40=-Lead Coramic
{millimeters) (Metal Seal)
Dual In-Lines Package
(Case No.: DIP-40C=A01)
tog
R.OSQ(;J?) .585(14.86)
RE \9 .605{15.38)
,590(14.99)
INDEX C 510(15.49)
AREA
.008(0.20)
$.980(50.29)
2.020(51.31} -012(0.30}
—a— I——.DED(LSZ)MAX
L]
4 |.1772(4.500MAX

.120(3.08}
160{3.81} -

-036(0.91)

___[ .015(0.38} 0404102}
06501

.023{0.58) 060(1.53)

| .090(2.29} .]
A16i2.79]
1.900(4B.261REF |

© 1996 FUJTTSU LIMITED D40006S-1C  _ Pirmentions In.

inches (millimeters)

40-Lead Plastic
Dua!l In-Line Package
(Case No.: DIP-40P-MO01)

0"-|§:
{EJECTOR MARK} i
.533(13.54}
.553{14.05)
.690(14.99}
INDEX- 610{15.48)
| [ R [ R N [y D N )y S N N N N [ 5 T I Y %
2.045(51.65) .008(0.20)
2.071(52.60] .012(0.30)
—~  ~—000(2.29)MAX
\ .195(4.96IMAX
LA18{.00MIN
I I 100(2.641TYP. .050{1.27 . .016(0.38) ,02010.51MIN

1070(1.77) $21{0.54)

®© 1885 FUJITSU LIMITED D40005S8-1C
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