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DESCRIPTION
The M5L8042-XXXP Is a general-purpose programmable in- PIN CONFIGURATION (TOP VIEW)
terface device designed for use with a variety of 8-bit mic-
rocomputer systems. The device 'is fabricated using n- TESTPIN 0 To— L} Voo (5V)
channel silicon-gate ED-MOS technology. - (GLOCK 1 X, — 12} R
g Y _ "CLOCK 2 X~ [3] [« P2,/DACK
RESET RESET — [4] « P2¢/DRQ | INPUT/
FEATURES SINGLE STEP S5 — [5] ]« P2/iBF  [PORT 2
® Mask ROM 2048-word by 8-bit CHIPA?-ELECTﬁ_. %] +» P2,/OBF
16 RAM serterscearisarataissacncarsinssenrnss E _bi EXTERN
® Static RAM . 128-word by 8-bit AGOESS(NOTE 1)EA ™ 3]« P1;
® 18 programmable 1/0 pins READ R— E 133] =+ P1g
@ Asynchronous data register for interface to master pro- ADDRESS Ao~ 9] g 32 «+ P15 INPUT/
- WRITE W — [ig] [31] «» P1
cessor . SYNCHRONIZED synG [T (S ] > pi, | QUTPUT
® 8-bit CPU, ROM, RAM, I/O, timer, clock and low-power SIGNAL ™ T % e P PORT 1
0 2
st.and-by mode 0Q, <[] s 7]« P1,
® Single 5V power supply DQ, «+ [ Pl
® Alternative to custom LSI DATA 'BUS DQy <+ [ Voo (5V)
& [nterchangeable with 8042 pQ, « [ 5] — prRoG EXTERNAL
DQs « 73] ++ P2, | CONTROL
APPLICATION . DQ; + [ 7]« P2 g:ﬁrl;UT
Alternative to custom LSI for peripheral interfaces DQy+-lgl - “+P2, |poRT2
(0V) Vss j21] «+ P2,
Outline 40P4
Note 1 : Connect to Vgg In the operating condition.
BLOCK DIAGRAM
DATA BUS INPUT/OUTPUT PORT 1 INPUT/OUTPUT PORT 2
4 i N\ - A
BEDEBT.DE DRIGIGIGIEY) - -
. FORT] %@Vcc &)
BUS BUFFER
8 26) Voo (5V)
' sl v B QVss (0V)
4)RESET  RESET
218 X8 5)SS SINGLE STEP
ROM ) To TEST PINO
' 39 Ty TEST PIN1
8) R READ
CONTROL LOGIC 10w WRITE
INSTRUCTION 6) CS CHIP SELECT
DECODER - 9) Ag ADDRESS
IL 7) EA EXTERNAL ACCESS
- - - PROG
oLock SYNC  EXTERNAL 170 CONTROL
SYNCHRONIZED
SIGNAL
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FUNCTION T

The MBL8042-XXXP is designed as an ordinary 8-bit CPU
peripheral LSI chip and it contains a small stand-alone mic-
rocomputer. Although this microcomputer functions inde-
pendently, when it is used as a peripheral controller, it Is
called the slave microcomputer in contrast to the master
computer. These two devices can transfer the data alterna-
tively through the buffer register between them. The

T-49-19-05
MBL8042-XXXP contains the buffer register to use this LS|
as a slave microcomputer and it can be accessed in the
same way as other standard peripheral devices. Since the
MBL8042-XXXP is a complete microcomputer, it is easy to
develop a user-oriented mask-programmed peripheral LSI
only by changing the control software.

PIN DESCRIPTION

Pin Name Input or output Function
Vss Ground bt Connected to a 0V supply {(ground).
Veco Main power supply - Connected to a5V supply.
GConnected to a5V supply.
Vo Power supply -
Used as a memory hold when Vg Is cut off.
To Test pin 0 Input Provides extesnal control of conditional program jumps (JTO/JNTO Instructions).
X5, Xe Crystal inputs Input An internal clock cln:cuit Is provif:led so that by connecting an RC circuit or crystal to these Input pins, the
clock frequency can be determined. Xs and X, can also be used to input an external clock signal.
RESET Reset tnput CPU initialization input.
- Used to halt the execution of a command by the CPU. When used in combination with the SYNC signal,
8S Single step Input . " " "
the command execution of the CPU can be halted every Instruction to enable single step operation.
cS Chip select input Input Chip select Input for data bus control.
EA External access {nput Normally maintained at OV.
= . Serves as the read signat when the master CPU Is accepting data on the data bus from the M5L8042-
R Read enable signal input
XXXP.
Ao Address input Input An address input used to indicate whether the signal on the data bus is data or a command.
w Write enable signal Input Serves as the write signal when the master CPU is outputting data from the bus to the M5L8042-XXXP.
SYNC Sync signal output Output OQutput 1 time for each machine cycle.
DQy~DQ,| Data bus Input/output Three-state, bidirectional data bus. Data bus is used to interface the M5L8042-XXXP to a master sys-
tem data bus.
Quasi-bidirectional port. When used as an input port, FF must first be output to this port.
P2¢~P2; | Port2 Input/output | After resetting, however, when niot used afterwards as an output port, this is not necessary.
P2o~P?2; are used when the M5L8243P I/0O expander is used.
PROG Program Output Serves as the strobe signal when the M5L8243P 1/0 expander Is used.
-bidirecti . W F t i L
Plo~Ply | Port! Input/output Quasi bldlrfacllonal port. When used as an input port, FF(s must first be output to this port.
After resetting, however, when not used afterwards as an output port, this Is not necessary.
Provides external oontrol of conditional program jumps {(JT1/JNT1 instructions).
T Test pin1 Input " "
Can serve as the input pin for the event counter (STRT CNT Instruction).
i R
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ABSOLUTE MAXIMUM RATINGS - T -
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~7 v
Voo Supply voltage —0.5~7 v
Vi Input voltage With respect to Vs —0.5~7 \
Vo Output voltage —0.5~7 \'4
Pd Power dissipation Ta=27C 1500 mw
Topr Operating temperature range 0~70 C
Tstq Storage temperature range —65~150 kY
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Nom Max
Vec Supply voltage 4.5 5 5.5 v
Voo Supply voltage 4.5 5 5.5 \"
Vss Supply voltage 0 v
Vin High-level input voltage 2.2 \4
Vi Low-level Input voltage 0.8 \" N
fie) Operating frequency 1 12 MHz
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Voo = 5V+10%, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vio Low-level input voltage —0.5 0.8 \4
Vit High-level Input voltage (all except Xs, Xz, RESET) 2,2 Vec \
Vinz High-level Input voltage (X;, X5, RESET) 3.8 Voc \Y
Vous Low-level output voltage (DQy~DQ;) lo = 2mA 0. 45 \'
Vorz Low-level output voitage (Plo~P1;, P2~P2;, SYNG) oo =1.6mA 0.45 \'
Voia Low-level output voitage (PROG) lo. = ImA 0. 45 v
Voui High-level output voltage (DQy~DQ;) lon = —400uA 2.4 v
Vouz High-level output voltage (all other outputs) lon = —50uA 2.4 \'
I Input leakage current (To, Ty, R, W, CS, Ag, EA) Vss = Vg = Vee —10 . 10 KA
lozL High-impedance state output leakage current (DQy~DQ;) | Vss+0.45 < Vg < Vee —10 10 A
TiLy Low-level input load current (P1g~P1;, P2y~P2,) Vi = 0.8V —0.5 mA
[ Low-level Input load current (RESET, §5) ViL=10.8V —0.2 mA
loo Supply current from Voo 10 mA
lcc + Ipd Total supply current 145 mA
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TIMING REQUIREMENTS (7a=0~70C, Vo =5vE10%, unless otherwise noted)

( T-49-19-05

DBB Read :
Symbol Paramet Alternative Test conditions Limits unit
arameter condition =
symbol Min Typ Max
tc (» Cycle time toy 1.25 15 #S
tw (R) Read pulse width tar o =125us 160 ns
tsu (cs-R) Chip select setup time before read tan 0 ns
th (R-cS) Chip select hold time after read tra 0 ns
DBB Write
bol P . Alternative Test conditions Limits Unit
‘est condition:
Sym arameter symbol Min Typ Max
tw (W) Write pulse width tww 160 ns
tsu cos-w) TS, Ag, selup time before write taw 0 ns
tsu (ag-w)
th (w-cs) TS, Ao, hold time after write twa 0 : ns
th (w-a0)
tsu (pa-w) | Data setup time before write tow 130 ns
th (w-DQ) Data hold time after write & twop 0 ns
Port 2
Alternative Limits
Symbol Parameter Test conditions Unit
symbol . Min Typ Max
tw (pR) PROG pulse width tep 700 ns
tsy (pc-pr) | Port controf setup time before PROG top CL= 80pF 80 ns
th (PR-PC) Port control hold time after PROG tec C, = 20pF 60 ns
tsu (Q-PR) Output data setup time before PROG top Cp = 80pF 200 ns
tsu (D-PR) input data hold time before PROG ter C = 80pF 650 ns
th (PR-D) Input data hold time alter PROG tor C = 20pF 0 150 ns
DMA
Alternative R Limits
Symbol Parameter Test conditions Unit
symbo{ Min Typ Max
tsu (pack-r) | DACK setup time before read tace 0 ns
th (r-pack) | DACK hold time after read tcac - 0 ns
tsu (pack-w)| DACK setup time before write tacc Q0 | . ns
th (w-pack) | DACK hold time after write tcac 0 | ns
Note 1 : Inputvoltage level Vi = 0.45V, Vin = 2.4V,
SWITCHING CHARACTERISTICS (Ta=0~70C, Veo= 5V£10%, unless otherwise noted) .
DBB Read - —
Alternative Limits
Symbot Parameter Test conditions Unit
symbol - Min Typ Max
tpzx (cs-pa) | Data enable time after CS tap G =100 pF 130 ns
tr2x (a0-pa) | Data enable time after address tan C_=100pF 130 ns
tezx (r-pa) | Data enable time after read tro C.=100pF 130 ns
texz (r-pa) | Data disable time after read tor 85 ns
DMA »
Alternative Limits
Symbol Paramefer Test conditions Unit
symbot Min Typ Max
tezx (DACK-D0) | Data enable time after DACK taco CL= 150 pF 130 ns
terL (r-DRQ) | DRQ disable time after read tcra 90 ns
tenL (w-pra)| DRQ disable time alter, write tera 80 ns

Nole 2 : Output voltage discriminating levels, low and high, are 0.8V and 2. 0V respectively.
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TIMING DIAGRAMS
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Read .
TS, 4 X X
tsu csh) th (rcs)
tsu(ag-R) tw(r) th(R-Ag)
R . \ \
tpzx(R-DQ) tpxz(R-0Q)
4
DQ,~DQ; /\< VALID DATA >>
tpzx(Ag-00) tPzX €500) NN -
Write
TS, A % \
7
Tsu(Ag-w) t
t tw(w) h (W-CS)
} su (CsW) . th(w-Ag)

zl

tsu(p-w)

© e o Pt 1R 417

VALID DATA

th(w-D)

vvvvvv

YAVAY;
N/

S
X000

Port 2
tsu (0-PR)
EXPANDER X
: PORT OUTPUT P2,-P23 DATA ) PORT CONTROLj OUTPB};TA
] Je—— t5u(0-PR)—»{ |e>|{th(PR-D)
: EXP. Y
; A REnT P2,-P2; DATA X PORT CONTROL / _ \i‘ JLINPUT DATA
: tsu(PC-PR) th(PR'pciw(PH)
. PROG *‘ /
i Y £
i ;
E DMA - -
| .
: DACK \ ,_'——
k A
. tsu(pack-Rr) . th(R-DACK)
le
" N
t - t =
Tw () SU(DACK-W) h(wW-DACK)
w s i'
tw(w)
| X X
: . tPZX(DACK- . 1
: ¥ el tsu(p-w) |{th(w-D)
! DR X
D ° . \
; 1PHL(R-DRQ) LPHL(W-DFQ)
H
‘ : -
Co
[ i
: \
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TYPICAL CHARACTERISTICS

LOW-LEVEL INPUT VOLTAGE V,(V) HIGH-LEVEL OUTPUT VOLTAGE Voy(V)

NORMARIZED SUPPLY CURRENT (lee)

DATA BUS HIGH-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL
OUTPUT CURRENT

3.8

Voo =5V

Ta=2C
3.6 \

N

e \\
3.2 \\
3.0
2'39 —0.2 —-0.4 -0.6 —-0.8 —-1.0

HIGH-LEVEL QOUTPUT CURRENT lgyu(mA)

Py, P, LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL

INPUT CURRENT
~ Vee =5v
Ta=25C
4 ~\
. AN
. \
co —0.05 .—0.|- ~0.15 =-0.2 —70.25

LOW-LEVEL INPUT CURRENT KL{mA)

NORMARIZED SUPPLY CURRENT (lgc)

V8. AMBIENT TEMPERATURE

Vee =5V
Vpp =5V

LOW-LEVEL OUTPUT VOLTAGE Vo (V)

LOW-LEVEL INPUT VOLTAGE V\(V)

T-49-19-05

DATA BUS LOW-LEVEL

OUTPUT VOLTAGE VS, LOW-LEVEL

OUTPUT CURRENT

0.5

Voo =5V

) Ta=25C " /

y

/]

2 4 6 10

LOW-LEVEL OUTPUT CURRENT 1o.(mA)

RESET LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL

INPUT CURRENT

5
. Vee=5v
\ Ta=25C
4

A\

\

\

0

—0.02 —0.04 —0.06 —0.08 —o0.1

LOW-LEVEL INPUT CURRENT I{mA)

NORMARIZED SUPPLY CURRENT (ipp)
VS. AMBIENT TEMPERATURE

NORMARIZED SUPPLY CURRENT (Ipp)

o

Veo =5V
Vop == 5V

IS

~N

N

1.0 1.0
0.8 \\ 0.8 \\
0.6 :
—25 0 25 S0 s 100 -25 ] 25 50 75 100
AMBIENT TEMPERATURE T,(C) . AMBIENT TEMPERATURE Tgx('C)
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i APPLICATION EXAMPLES )
(1) Interface with M5L8085AP
2
a2 M5 L8042 To )
1 - N -xxxp [,
DQo~DQ7 8 “ g 1
; . 75 . PERIPHERAL
; M5LB085 AP ] ho :z> [ DEVICES
g Controf {:3 R
! g‘ | w
,;:'_ ko
; i B o
Ao~ Ay
: (2) interface with Series MELPS 8-48 Microcomputer and M5L8243P
% R R PROG PROG @
; w w
A .
A == P2q-P2; 4 P2g~P2; :I>
Port CE — -
4 —Y
A—
DQo~DQ7 8 DQo~DQ7 M5L8243P @ :
_ N— | PERIPHERAL
; M5 L8042 <I> DEVICES
: : - XXXP
SERIES
MELPS 8-48 2 N
MICRO P2,~P2, 4 >
COMPUTER ¥ —y
T -k>
AJ To v
T J
¥
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