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MITSUBISHI MICROCOMPUTERS
MS5L8048-XXXP/MSLS8O35LP
52498828 MITSUBISHI(MICMPTR/MIPREC) ) 91D 1_1577 D
- ’ SINGLE-CHIP 8-BIT MICROCOMPUTER
- TV /P-05
DESCRIPTION _ PIN CONFIGURATION (TOP VIEW)
The M5L8048-XXXP and M5L8035LP are 8-bit parallel
microcomputer fabricated on a single chip using high- !
speed N-channel silicon-gate ED-MOS technology. TEST PIN 0 To+ [1] m Voo (5V)
: CLOGK INPUT 1 X, — [Z] 5] « T, TEST PIN 1
MS5L8048-XXXP Built-in ROM (1K bytes) CLOCK INPUT 2 X, — [3] 3] +> P2,
M5LB035LP External ROM ' RESET INPUT RESET — [7] [37] ++ P2g /o P
: SINGLE-STEP INPUT 38 — 3] +» P25 ORT 2
FEATURES nelSIF LT INT - pa,
® Single 5V power supply EXTERNAL ACCESS EA— 3]« P1,
® |Instructioncycle ............. e« v 2.5us (min) READ RD < [&] 2 53]+ Pls
; e ; ALy PSEN «[T] C 7]« P1
® Basic machine instructions: ................ 98 STORE ENA%:ITEW T ] & P15
1-byte instructions: 68 ADDRE a ¢ [ WO PORT 1
. . LATCHENABLE ALE +Lil} : ]+ P,
2-byte instructions: 28 Do« [ § %]« P1,
® Directaddressing ..............upto4096 bytes D, +[13] a 28]+ P1,
® Internal ROM . ...................1024 bytes Dz 114 2] P1, .
(for M51.8048-XXXP only) . . oatasus | 2 I E Voo <5vE)XTERNAL
° | I RAM 64 bytes . Da < X~ PROG },
nterna ettt et et e - y. Dy <> [T o< P2, GONTROL
® Built-in timer/eventcounter .............. 8bits D ++ [ ]~ po, | OUTPUT
® [JOPOMS. .ot i it i . 27 lines D, + [} ] «» p2, [ /O PORT 2
® Easily expandable Memory and 1/0 . (0v) Vgs 2] - P2,
® Subroutinenesting ................... 8levels
® External and timer/event counter interrupt . 1 level each Outline 40P4
¢ | ow power standby mode :
® Externral RAM ,.......... et 256 bytes
# Interchangeable with 18048 and i8035L in pin configura-
tion and electrical characteristics R
FUNCTION
APPLICATION The M5L8048-XXXP and M5LB0O35LP are integrated 8-bit
® Control processor or CPU for a wide variety of appli- CPU, with memory (ROM, RAM) and timer/event counter
cations ’ interrupt all contained on a single chip.
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- - B2 Qe 88 £ (21) 2.5 &} -
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I 76§ ROM
] o Q:\EE’ 12 BITS PROGRAM PIIESCALER
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s u:TFH '?(BrENDEgT%gq ( E%ggfgg( 1k x 8 | |REGISTER
-~ A 5
Iy I 23
3
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{541 Yoo gg‘ﬁ;& RATCH_F 59 '—lNgTE?:l(J)gEF? N 5!—*«5F{ECWHTg
5v) vee FOR RAM S[R6REGISTERS
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- < fa ROREGISTER e
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MITSUBISHI MICROCOMPUTERS

M5L.8048-XXXP/M5L8035LP

6245828 MITSUBISHI(MICMPTR/MIPRC)

91D 11578 D
SINGLE-CHIP 8-BIT MICROCOMPUTER

PIN DESCRIPTION

T-49-19-05

Pin Name Input or cutput Function
Vss Ground Normally connected to ground (0V).
Vee - Maln power supply Connected to 5V power supply.

@Connected to5V power supply.
Voo Power supply @Used for memoryphold whsfnp \;'cc is cut.
nput @Control signal from an external source for conditional jumping in a program. Jumping is dependent on

To Test pin 0 external conditions (JTO/JNTO).

- - Output @Used for outputting the internal clock signal (ENTO CLK).

- External crystal oscillator or RC circuit input for generating internal clock signals.

Xu Xe Crystal inputs Input An ex(emarrclock slgnal can be input Ihr:ugh X|gor Xa. ° e

RESET Reset Input Control used to initialize the CPU.

ss Single step tnput Control signal used In conjunction with ALE to stop the CPU through each instruction, in the single-step
mode. . -
(@Control signal from an external source for conditiona! jumping in a program. Jumping Is dependent on

INT Interrupt Input external conditions (JNI).

@Used for external interrupt to CPU.
. . | ®Normally maintained atOv.

EA Extemnal access Input @When the level Is raised to 5V, external memory will be accessed even when the address is less than
4005 (1024). The M5LBO35LP is ralsed to 5V. :

Read conlrol signal used when the CPU requests daa from ext | data memory or external device to

RD Read control Qutput be transferred to the data bus.

(MOVX A, @R, and INS A, BUS)

PSEN Program store enable Output Strobe slgnal to fetch external program memory.

. Wiite control signal used when the CPU sends data through the data bus to external data memory or ex-

WR Write control Output ternal device.

(MOVX @R, A and OUTL BUS, A)

ALE Address latch enable Output A signal used for latching the address on the data bus. An ALE signal occurs once during each cycle.
@Provides true bidirectional bus transfer of instructions and data between the GPU and external mem-
ory. Synchronizing Is done with signals RD/WR. The output data is latched.

) @When using external program memory, the output of the low-order 8 bits of the program counter are

Do~D; Data bus Input/output synchronized with ALE. After that, the transfer of the Instruction code or data from the external program
memory is synchronized with PSEN.

@The output of addresses for data using the external data memory is synchronized with ALE. After that,
the transfer of data with the external data memory is synchronized with RD/WR.
) (MOVX A, @Ry, and MOVX @Ry, A)
Input/output ®Quasi-bidirectional port. When used as an input port, FFys must first be output to this port. After reset,
when not used as an output port, nothing needs to be output.
P2o~F2; | Port2 Output @P2y~P2; output high-order 4 bits of the program counter when using 1 program memory.
Input/output | @P2y~P2; serve as a 4-bit 170 expander bus for the M5L8243P.

PROG Program Qutput Strobe signal for M5L8243P /0 expander.

Quasi-bidirectional port. When used as an input port, FFig must first be output to this port. After reset,

Plo~Pl7 | Portl . Ve Input/output when not used as a: output port, nothing needps iopbe Oulp‘lsn. P e
(DControl signal from an externat source for conditional jumping in a program. Jumping is dependent on

T1 Testpin1 Input external conditions (JT1ZJNT1).

@When enabled, event signals are transferred to the timer/event counter (STRT CNT).
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MITSUBISHI MICROCOMPUTERS

' ‘ o - M5L8048-XXXP/MS5L8035LP

(6249828 MITSUBISHI (MICMPTR/MIPRG) 91D 11579 D
SINGLE-CHIP 8-BIT MICROCOMPUTER
ABSOLUTE MAXIMUM RATINGS - : - )
Symbol Parameter - Conditions Limits Unit
Ve Supply voltage . —0.5~7 A\
Vpo Supply voltage . ’ With oV, —0.5~7 \2
- t
vi Input voltage ' respect 10 Ves —0.5~7 v
Vo Qutput voltage —0.5~7 \
Pd Power dissipation . Ta=25C . 1.5 w
Topr Operating free-air temperature range’ . —20~75 c
Tstg Storage temperature range . — 65~ 150 T
RECOMMENDED OPERATING CONDITIONS (Ta=—20~75C, unless otherwise noted)
- Limits
Symbol Parameter . Unit
Min Nom Max .
Vee Supply voltage 4.5 5 5.5 v
Voo Supply voltage . 4.5 5 5.5 \
, Vss Supply voltage 0 v
VIH1 High-level input voltage, except X1, X2 and RESET 2 Vee v
ViH2 High-level input voltage, except X1, X2 and BESET 3.8 Vee Y
ViL Low-levet input voltage | —0.5 0.8 \"
ELECTRICAL CHARACTERISTICS (Ta=—20~75"C, Vgc=Vpp=5V + 10%, Vss=0V, unless otherwise noted )
Limits
Symbal Parameter Test conditions T Tvo i Unit
Voui1 Lovlevel output voltage, BUS, RD, WR, FSEN, ALE toL=2mA 0.45 \
Vouz Low-level cutput voltage, except the above and PROG lor=1.6mA 0.45 \
Vous Low-level output voltage, PROG loL=1mA 0.45 \4
VoHt1 High-level cutput voltage, BUS, RD, WR, PSEN, ALE loy=—100 A 2.4 \4
Vorz High-level output voltage, except the above loH=—50nuA 2.4 A
I Input leak current, T1, INT Vss=ViNEVoe —10 10 #A
loz Qutput leak current, BUS, TO high-impedance state Vss+0.45<VINS Vo —10 10 A
Iy Input current during low-level input, port ViL=0.8V —0.2 mA
Lz Input current during low-level input, RESET, §5 ViL=0.8V —0.05 mA
loo Supply current from Vpp - 10 20 mA i
lop+lcc Supply current from Vipp and Vee 65 135 mA i
TIMING REQUIREM ENTS (Ta=-20~7¢. Voc=Vpp==5V £ 10%5." Vss=0V, unless otherwise noted )
i Limits
Symba! Parameter Alternative L ! Unit
_ symbol Min Typ Max
tc Cycle time tovy 2.5 15.0 °s
th (PSEN-D) | Data hold time after PSEN tpR 0 200 ns
th (R-D) Data hold time after RD tor 0 200 ns
tsu (PSEN-D) | Data setup time after FSEN tro . 500 ns
tsu (R-D) Data setup time after RD tap 500 ns
: tsu (a-p) Data setup time after address . . tap 950 ns
E tsu (PROG-D) | Data setup time after PROG * - terr 810 ns
' th (PROG-p) | Data hold time before PROG ter 0 150 ns
' Note 1: The input voltage level of the input voltage is ViL=0.45V and Vjy=2.4V.
t
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TN - . MITSUBISHI MICROCOMPUTERS

: M5L8048-XXXP/MSL8035LP
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- . © " SINGLE-CHIP 8-BIT MICROCOMPUTER
_ , T-49-19-05 :
SW|TCH|NG CHARACTERISTICS (Ta=—-20~75C. Voc=VDp=5V*+10%. Vss=0V, unlessotherwise noted) _

Symbol Parameter - Alstyerr"n;éilve Min Lj;::s Mox Unit
tw(ALE) ALE pulse width ) - [ 400 ns
td(A-ALE) Delay time, address to ALE signal . taL 180 ns
tV{ALE-A) Address valid time after ALE tLa 80 ns -
tw(PsEn) | PSEN pulse width o tco 700 ns
tw (R) RD pulse width ~ ~ - - tce 700 . ns
tw(w) WR pulse width tee 700 ns
td(Q-w) Delay time, data to WR signal tow - 500 ns ’
tv(w-Q) Data valid time after WR two . 120 ns
td{a-w) Delay time, address to WR signat taw 230 ns
td(az-R) Detay time, address disable to RD signa! tarc 0 |. ns
td(az-pSeN) | Delay time, address disable to PSEN signal . taFc 1] ns
td(pc-PROG) | Delay time, port contral to PROG signal top 110 ns
{v{PROG-PC) | Port control valid time after PROG tec 130 ns
tp(Q-PROG) | Delay time, data to PROG signal top 220 ns
tv(PROG-Q) | Datavalid time after PROG teo 65 ns
tw (PROGL) | PROG low pulse width : tep 1510 ns
td(g-aLE) Delay time, data to ALE signal tpL 400 ns
tv(ALE-Q) | Datavalid timeafter ALE . » tLe 150 ns

Note 2: Conditions of measurement: contral cutput C =BOpF
- data bus output, port output Cy=150pF, tc=2.5us
3:. Reference levels for the inp_ut/output voltages are low level=0.8V and high level =2V

TIMING DIAGRAM 7
Read from External Data Memory . Write to External Data Memory

ALE —/_—_\

ae— \ T

tw(w)
) \ WR ——————————\ aEe— ]
1 B tv (W'Q) :
td (az-r) . td (o-w) - !
. I ) 3
BUS BUS {ADDRESY) QoATA ) !
: td(a-w) -
tsu(apy U (RD)
Instruction Fetch from External Program Memory Port 2
tw(aLE) ALE -/ \ _){ » T /, —
v (ALE-Q) 1p(Q-PROG)
ALE \ 1\ __ td (o-ALE) T Ty (PROG-Q)
] : P24~ P23 EXTENDED PORT PORT CONTROL
. tw(PSEN) o 3 \ e
. . gg‘ﬁ’ﬁ? D( PCH ), X 'QUTPUT DATA
PSEN — e P2¢~P23 DATA
i N 1 . tsu(PROG-DI th (PROG-D)
tv (ALE-A) P29~ P23 EXTENDED PORT P29~P23 DATA
- td (a-ALE) ta o th(PSEN-D) DURING X PCH X )C
' 3 (AZ-PSEN) INPUT L ! PORT CONTROL INPUT DATA
. BUS ——{ADDRE & DATA P ' d(PO-PROGI>TZ Ity (prog-Bo)
i - - tsu(PSEN-D)
i - PROG tw(PROGL)
. tsu(a-p) :
H
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