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DESCRIPTION :
The M5LB041A-XXXP is a general-purpose, programmable PIN CONFIGURATION (TOP VIEW)
interface device deisgned for use with a variety of 8-bit
microcomputer systems. This device is fabricated using N- TEST PINO ;o" : % ¥cc (5v) ST
- _ CLOCK 1 i T
channel sillicon-gate ED-MOS technology. oLOCK2 [ 5] ++ p2,/DAGK
RESET RESET — [£] [37] ++ P2,/DRQ | INPUT/
FEATURES : ] SINGLESTEP 55— [E] e P2/IBF [ PORTZ
® Mask ROM:-- o 1024-word by B-bit CHlEF;(,?ELEir Cs —[€] E"’P?./OBF
0 RAR - ertersrarmatasecastmerissiasinrensass - -bi RNAL -
® Static RAM . 64-word by B-bit ACORSS (NoTE 1) EA™ z 58]« P1,
@ 18 programmable /0 pins READ R —[¢] o 133] + P1g
® Asynchronous data register for interface to master pro- ADDRESS Ay —|8] g 3]« Pis
cessor . - WRITE W — Jig] £ 31+ P1, (!JTJPF%L/T
) ) SYNCHRONIZED gy — [Tl > 3]« Pt OorT
® 8-bit CPU, ROM, RAM, {/0, timer, clock and low power, IGNAL d 3
stand-by mode DGy~ 114 g =]~ P1;
pQ, +[13 S 78] +» P1,
o Atom o 1 oustom LS oo Z o
ernative to custom 0Q, + [} & Voo (5V)
® Interchangeable with i8041A DATA BUS Q, +[©] %] — PROG %TERNAL
DQg <+ e p2, | CONTROL
APPLICATION . _ DQ; + [} 73]+ P2, InpuT/
Alternative to custom LS| for peripheral interface DQ, +[19) 2] +» P2, PORT 2
(0V) Vs [Zi] + P2,
Outline 40P4
Note | . Connect to Vsg in the operating condition.

BLOCK DIAGRAM

- DATA BUS INPUT/QUTPUT PORT 1 INPUT/OUTPUT PORT 2

B PAT S YOO

[t e i et

PORT @ Vee (V)
BUS BUFFER
8 8 g 8 @9 Voo (5V)
Eok s 8 w{ }a js 6 8
@0 Vss (OV)
| -
A®)] [B6] (@) RESET RESET
1024 X 8 848 Mo
: RAM | [88 ®) ss SINGLE STEP
(723 .
ALU ROM E3e M To TEST PINO
' == 3T TESTPIN 1
S R READ
|INSTRUCTION REGISTER CONTROL % BW WRITE
INSTRUGTION LogGlc (6)cs CHIP SELECT
| PECODER (3) A ADDRESS
i } ] ) _szg - (EA.  EXTERNAL ACCESS
R SYNG PROG (NOTE 1)
GLOCK EXTERANAL I/ O CONTROL
SYNCHRONIZED
SIGNAL
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FUNCTION _ _

The M5L8041A-XXXP is designed as an ordinary 8-bit CPU
peripheral LS} chip and it contains a small stand-alone mic-
rocomputer. Although this microcomputer functions inde-
pendently, when it is used as a peripheral controlier, it is
called the slave microcomputer in conirast to the master
computer. These two devices can transter the data alterna-

T-49-19-05

tively through the buffer register between them. The
M5L8041A-XXXP contains the buffer register to use this LSI
as a slave microcomputer and It can be accessed in the
same way as other standard peripheral devices. Since the
MSLB041A-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 - Connected to a 0V supply {ground).
Vec Main power supply - Connected to a 5V supply.
Connected to a5V supply.
Vop Power supply - pPYy-
Used as a memory hold when Vg Is cut off.
To Test pin 0 Input Provides external control of conditional program jumps (JTO/INTO Instructions).
An internal clock clreuit Is pravided so that by connecting an RC clreuit or crystal to these input pins the
) Crystal inputs Input i
X1 Xz i Pu ey clock frequency can be determined. Pins X; and X, can also be used to input an external clock signal.
RESET Reset Input CPU initialization input.
—_— . Used to hait the exscution of a command by the CPU. When used In combination with the SYNG signal,
SS 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 data bus confrol.
EA External access Input Normally maintalned at OV.
= d si th te ing dat t h L8041A-
" Read enable signal nput Serves as the read signal when the master CPU is accepting data on the data bus from the M5L8041
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 nput Serves as the write signal when the master CPU is outputting data from the bus to the M5L8041A-
XXXP.
SYNC Sync signal output QOutput Qutput 1 time for each machine cycle.
DQy~DQ,| Data bus Inpul/output Three-state, bidirectional data bus. Data bus Is used to Interface the M5L8041A-XXXP to a master sys-
tem data bus,
Qualsi-bidirectional port. When used as an input port, FF,g must first be output to this port.
P2¢~P2; | Port2 Input/output | After resetting, however, when not used afterwards as an output port, this is not necessary.
P2y~P2; are used when the M5L.8243P 1/0 port expander Is used.
PROG Program Output Serves as the strobe signal when the M5LB243P 170 expander Is used.
Quaisi-bldirectional port. When used as an input port, FFyg must first be output to this port.
Plg~P Port1 Input/output
lo 17 put/oulp After resetting, however, when not used afterwards as an output por, this Is not necessary.
L Provides external contro! of conditional program jumps {(JT1/INT1 Instructions).
T Tast pin 1 Input -
Can serve as the Input pin for the event counter {STRT CNT instructions).
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ABSOLUTE MAXIMUM -RATINGS :

Symbol Parameter Conditions Limits Unit

Veo Supply valtage —0.5~7 v

Voo Supply voltage wilh respect to Vss —0.5~7 \'4

v, input voltage —0.5~7 - v

Vo QOutput voitage —0.5~7 v

Pd Power dissipation Ta=25T 1500 mw

Topr Operating temperature range . —20~75 C

Tstq Storage temperature range —65~150 C
RECOMMENDED OPERATING CONDITIONS

bol P Limite Unit

Syml . arameter win Nom Max n| ~

Vee Supply voltage 4.5 5 5.5 \

Vss Supply voltage 0 \4

Viu High-level input voltage 2 \'%

Vi Low-level input voitags 0.8 v

ft# Operaling frequency 1 ] MHz

ELECTRICAL CHARACTERISTICS (Ta= —20~75C, Vcc =5V£10%, unless otherwise noted)

Symbot Parameter Test conditions Limits Unit
Min Typ Max
Vi Low-level input voltage —0.5 0.8 v
Vit High-leve! input voitage {all except Xy, X, RESET) 2 Vee \"
Vinz High-level Input voltage (X4, X,, RESET) 3.8 Veo \'/
Vout Low-level output voitage (DQo~DQy, SYNC) loL == 2mA 0.45 v
Vorz Low-level output voitage (all except DQy~DQy, SYNC, PROG) loo=1.6 mA 0.45 A\
Vora Low-level output vaitage (PROG) loo=1mA 0. 45 \%
Vous High-level output voitage (DQy~DQy) lon = —400uA 2.4 \'
Vauz High-level output voltage (all other outputs) loy = —501A 2.4 v
1, Input leakage current (T, Ty, RD, WR, CS, Ao) Vgs & Vy £ Voo —10 10 uA
lozL Off-state output leakage current {DQy~DQ7) Vss+ 0.45 =< Vp < Vo —10 10 rzA
lies Low-level input current (P1g~P17, P2y~P2;) Vi =0.8v ’ —0.5 mA
1 e Low-level input current (RESET, SS) Vi =0,8V —0.2 mA
Ino Supply current from Vpp 6 15 mA
Ice + log Total supply current 65 125 mA
L, .
MITSUBISHI 3—27
ELECTRIC

o man

S ke e R

T - e

=3

P




i
i
H
f
¢

[P

NP — Ty

N r——_———————

oz

MITSUBISHI{MICMPTR/MIPRC} Ak DEI L2y9628 00L1L43 9 r

i

6249828 M

ITSUBISHI {MICMPTR/MIPRC)

MITSUBISHI MICROCOMPUTERS
M5L8041A-XXXP
91D 11643 D
SLAVE MICROCOMPUTER

b TR - " - =
TIMING REQUIREMENTS (Ta=—20~75C, Vec = 5V£10%, unless otherwise noted)
DBB Read -
Afternative Limits
Symbol Parameter Test conditions Unit
symbot Min Typ Max
tc (o Cycle time toy 2.5 15 P75
tw (R) Read pulse with tar tow=25us 250 ns
tsu (cs.r) Chip-select setup time befor read tag 0 ns
th (R-CS) Chip-select hold time after read tra 0 ns
DBB Write
. Altemative - Limits
Symbol Parameter Test condltions. Unit
. symbol Min Typ Max
tw (W) Write pulse width tww 250 ns
t X —
Su (es-w) TS, Ao, setup time before write taw 0 ns
tsu (ao-w)
§ - —
h (w-cs) CS, Ay, hold time after wirte twa 0 ns
th (w-a0)
sy (po-w) | Dala setup time before write tow 150 ns
th (w-pa) Data hold time after write two 0 ns
Port 2 -
Alternative Limit
Symbol Parameter Test conditions s Unit
symbol - Min Typ Max
tw (PR) PROG pulse width tep 1200 ns
tsu (pc-pr) | Poit control setup time before PROG tcp G = 80pF 110 ns
th (pR-PC) Port contro! hold time after PROG tec CL= 20pF 100 ns
tsu (a-pR) Output data setup time before PROG top Cy = 80pF 250 ns
tsy (D-PR) Input data hold timer before PROG ten C, = 80pF 810 ns
th (pR-D) Input data hold time after PROG trE CL= 20pF 1] 150 ns
DMA
Aiternative Limits
Symbol Parameter ! Test conditions m Unit
symbol Min Typ Max
| tsu (pack-r) | Data acknowledge time before read tacc 0 ns
th (r-pack) | Data hold time afler read tcac 0 ns
tsu (pack-w) | Data setup lime before write tace 0 ns
th (w-pack) | Data hold time after write tcac 0 ns
SWITCHING CHARACTERISTICS (1a=-—20~75T, Voc = 5VE109, unless otherwise noted)
DBB Read )
Alternative Limits
Symbot Parameter Test condltions Unit
symbol Min Typ Max
trzx (cs-pQ) | Data enable time atter C§ tho CL =150 pF 225 ns
tozx (a0-pa) | Deta enable time after address tao Cp = 150pF 225 ns
tezx (R-pg) | Data enable time after read trp G = 150pF 225 ns
tpxz (n-Dg) | Data disable ime after read tor 100 ns
DMA
Alternative Limit
Symbol Parameter Test conditions " mrs Unit
symbol Min Typ Max
tp2x (DACK-DQ) | Data enable time after DACK taco 150 pF Load 225 ns
teq (n-ora) | DRQ disable time after read tcra 160 pF Load 200 ns
ten (w-pro)| DRQ disable time after write tcra 150 pF Load 200 ns

Note 2 : Oulput voitage discriminating levels, low and high, are 0.8V and 2. 0V respectively.
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TIMING DIAGRAMS
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Read.

_ X -
{su (csR) tth(ncs)
tsutae-R) tw(R) th(R-Ad)

’-I N ]
i \ J N
tpzx(R-0Q) L pxz(R-DQ)
i N
DQy~DQ, \
tpzx(As-DQ) tPZX (CSDQ) \Op Z
Write
TS, A )
\ ﬁ .
Tsul{Agsw) th w-cs)
o lsucsw . tw(w) t:((u-A)a)
_ 4
W /
: tsu(p-w) | |th(w-D)

e

Port 2
S N\ [T\
tsu (9-PR)
EXPANOER P2; DATA o oL ) OUTPUTDA‘II'A‘K
PORT OUTPUT P2o-P23 D PORT CONTROL | )
fe ———su(D-PR)— te-3!th(PR-D)
EXPANDER I / L
PORT INPUT P2,-P23 DATA x PORT CONTROL | |/~ weut b
tsu(PC-PR) t th(PH'PC)t
- w(PR) [
PROG
A\ /!
DMA .
DACK \ / \ [
/ X 7
. Isu(DACK-R) \ th{R-DACK)
te
| 7
tsu(pacKk-w) th(w-DACK)
fw(R)
w 5
v . /
tw(w)
0Q,~DQ; X x X X
1
lex(oAcs;‘,-no) tou(o-w) || thew-0)
I el
: \
DRQ i \

tPHL(R-DRQ)

tPHL(W-DRQ)
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TYPICAL CHARACTERISTICS

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

—
Y 3.8 —
x Voo =5V ~>3
2 Ta=25C R
w 3.6

9] \ L(g
= -
b N 5
2 a4 o
> N >
[ \ [
D:,. \ 2
5 3.2 P [
2 3 =
° o
= 1
w w
o 3.0 &
7 3
T

& &
I 28 pur

0 -0.2 -0.4 -0 -—-08 -—-1.0

HIGH-LEVEL OUTPUT GURRENT lon(mA)

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

bUREE
TN
N

N
| \

"0 -0.05 -0.1 —0.15 -0.2. -0.25

LOW-LEVEL INPUT VOLTAGE Vi(V) _

LOW-LEVEL INPUT CURRENT I,(mA)

NORMARIZED SUPPLY CURRENT (Igc)
VS. AMBIENT TEMPERATURE

Vee =5V
Vpo = 5V

1.2 \

NORMARIZED SUPPLY CURRENT (lcc)
NORMARIZED SUPPLY CURRENT (lop)

LOW-LEVEL INPUT VOLTAGE V,(V)

T-49-19-05

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

0.5
Ve =5V

Ta=25C /
0.4 L
0.3 /

o.|/’

1] 2 4 [ 10

LOW-LEVEL OUTPUT CURRENT o (mA)

RESET LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL
INPUT CURRENT

Ve =6V
\ Ta=25¢C
4

A
\

0 —002 —-0.04 —0.06 —0.08 —p.1

LOW-LEVEL INPUT CURRENT }(mA)

NORMARIZED SUPPLY CURRENT (Ipp)
VS. AMBIENT TEMPERATURE

Ve = 5V
Voo =5V

0.8 \\ 0.8 \\
0.6
—2§ 25 50 75 100 —25 0 25 50 5 100
AMBIENT TEMPERATURE Ta('C) AMBIENT TEMPERATURE Ta('C) .
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APPLICATION EXAMPLES

(1) Interface with MSLBOBSAP

. = M5SLBAIA |0 )
- A Lt = NE* XXXP T
- DQ¢~DQ7 8 ce——-
X ] L4
= T : cs
-, - ERIPHERAL
- Ao ) 1P
M5L8085 AP g : - DEVICES
w 1N
o 2 o B _
Control m 6 w [}
2 /s & -
£ :% ® w
318 8. P5)
F—— A\ - - 8 DQo~DQ7
Ap~ Az 8 N o™ TN
e -] :
f - J b

{2) Interface with Series MELPS 8-48 Microcomputer and M5L8243P

+

R R PROG PROG P, <Z>
W w
Port T
or —————————A\|gs  Pe~F% 4 P2o~F2, P
Port ) E—
T W )
— )
DQo~DQ7 o 8 DQo~DQ?
N————— | msLs243P { PERIPHERAL
M5L.8041A P DEVICES
-XXXP ’
SERIES 4 = . -
MELPS 8-48 A A
Microcomputer P2,~P2, L a >
A} ¥
A N
P1~P1; 8 -
. )
To
T
7
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