|
MSMS8OS0OH-XXXP/M5M8040HP
SINGLE-CHIP 8-BIT MICROCOMPUTER
DESCRIPTION ’ o
" The M5MBOSOH-XXXP/M5MBO40HP is an 8-bit paraliel mic- | PIN CONFIGURATION (TOP VIEW)
rocomputer fabricated on a single chip using N-channel sili-
con gate ED-MOS technology. -
TEST PIN 0 To+ [1] i Veo{5V)
M5MBOBOH-XXXP internal ROM Type (4K Bytes) ) CLOCK INFUT 1 X, — [Z] 39] «— T, TESTPIN{
M5MBO40HP External ROM Type CLOCK INPUT 2 X, —{3] j38] + P2;
- RESET INPUT RESET — [{] - P2
FEATURES | e ey oo 3y vorens
® Single 5V power supply EXTERNAL AGORSS EA —» Pty
® [nstructioncycle ....... cevesenenens 1.36us(min) READ D + 5] s 3+ P1,
® Basic machine instructions . . 96 (1-byte instructions: 68) STOHER&%?_'Q PSEN «[3] g 32] ++ P15
® 4K-bytes memory addressing possible WRITE WR « [iq] 8 31] « P,
(direct addressing possible in 2K bytes memory) _ ADDHESSE',Q’ATB?_E ALE < g 58] +» p1, | VO PORTT
® Memory capacity: ROM........... «... 4K bytes Dg ++[12 % 23] =+ P1,
RAM........ Cvvv... 256 bytes g % 5]+ P14
® Built-in timer/eventcounter ............ e 8 bits 32: g o e 31" )
® /O POMS +oet vttt . 27 lines DATA BUS Dj" = 2] -+ PROG EXTERNAL
® Easily expandable Memory and I/O Dy ] <+ P2, | GONTROL
® Subroutinenesting .............. 00000, Blevels D, ++ [13] 73] «» p2, | OUTPUT
® External and timer/event counter interrupt, 1 level each D, + [} «p2, [ VO PORT 2
® | ow power standby mode _ (0V) Vs ) [21] +» P2,
APPLICATION ' ‘ ' Outline 40P4
Contro! processor or CPU for a wide variety of applications

FUNCTION

The MSMBOS0H-XXXP/M5MB040HP is an 8-bit CPU, with
memory {ROM, RAM) and timer/event counter interrupt all
contained a single chip.
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. B e Ty 5 [RT REGISTER 1
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SINGLE-CHIP 8-BIT MICROCOMPUTER

PIN DESCRIPTION

Pin Name Input or output Function

Vgs Ground Normally connected to ground (OV).

Vee Main power supply . Connected to5V power supply.

@Connected to 5V power supply.

Veo Power supply @Used for memoryphcld whapnp\rcc Is cut. -

" Input Control signal from an extemal source tor cor\dlllonal jumping In a program. Jumping Is dependent on

To Test pin0 - external conditions {JTOLINTO).

Output @Used for outputling the Intarnal clock signat {ENTO CLK).
' External crystal oscillator or RC clrcult input for generating Internal clock signals.

X1 Xa Crystal Inputs Input An externgclock signal can be input lhrr‘:ugh X?or Xa. ’ ’

RESET Reset input Control used to initialize the CPU.

s Single step nput Control slgnat_used in conjunction with ALE to stop the CPU through each instruction, in the single-step
mode.

(DControl signal from an external source for conditional jumping in a prograrri. Jumping Is dependent on

INT interrupt fnput external conditions (JNL). .

@Used for exiernal interrupt to CPU.
(DNormally maintained at 0V,

EA External access nput @When t:e level is raised to 5V, external memory will be accessed. The M56MB040HP Is raised to 5V,
Read control signal used when the CPU requests data from external data memon; or external device to

RD Read control Qutput be transferred to the data bus.

{MOVX A, @Ry, and INS A, BUS)

PSEN Program store enable Output Strobe signal to fetch external program memaory.

Write control signal used when the CPU sends data through the data bus to external data memory ar ex-

WR Write control Output ternal device.

. (MOVX @Ry, A and OUTL BUS, A}

ALE Address ialch enable Qutput A signal used for lalching the address on the data bus. An ALE signal occurs once during each cycle.
(MProvides true bidirectional bus transfer of Instructions and data between the CPU 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~D5 Data bus Input/t;ulpuf synchronized with ALE. Anerihit.the transfer of the instruction code or data from the extemal progeam

- 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, @R;, and MOVX @Ry, A) )
Input/output MQuasi-bidirectional porl. 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~P2; | Port2 Output @ P2y~ P23 output high-order 4 bits of the program counter when using external pragram memory,
Input/output | 3P2g~ P2 serve as-a4-bit 170 expander bus for the M5L8243P.

PROG Program Qutput Strobe signal for M5L8243P 1/0 expander.

Quasi-bidirectional port. When used as an input pert, FFyg must first be output to this port. Aﬂer raset,

Plo~Ply |.Pot] Input/output when not used as a: output port, nothing needps topbe oulp;:t. ’ P
(@Control signal from an external source for condmonal Jumping in &, program Jumping Is dependent on

T Test pin Input exiernal conditions (JT1/JNT1), )

@Whnen enabled, event signals are lransferred lo the imer/evant counter (STRT CNT).




SINGLE-CHIP 8-BIT MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS -

Symbot Parameter Conditions Limits Unit
Vee Suppiy voltage - —0.5~7 A
Vob Supply voltage - —0.5~7 \
Vi Input voltage ’ - With respect 10 V 55 —0.5~7 \Y
Vo Outpt voltage —0.5~7 V
Pd Power dissipation - Ta=25¢ 1.5 w
Fopr Operating free-air temperature range R 0—~70 .C
Tstg Storage temperature range —65—~ 150 G

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted)
Limits

Symbol Parameter _ i Nom - Unit
Ve Supply voltage 4.5 5 5.5 v
Voo Supply voltage 4.5 5 5.5
Vss Supply voltage 0 v
VIHI High-level input voltage, except X |, X2 and RESE T 2 Vao Vv
ViHz2 High-level input voitase, X1, X2 and RESET 3.8 Voo X v
ViLs Low-level input voltage, except- X 1, X 2 and _ﬁm —0.5 0.8 LV
ViLe Low-teve! input valtage, X 1, Xz and RESET —-0.5 0.6 v

ELECTRICAL CHARACTERISTICS (Ta=0~107¢ . Voc=Vpp=5V *10%, Vgs=0QV , unless otherwise noted )
“Symbol Parameter Test conditions - Limits Unit
Min Typ Max
VoL Low-teve! autput voltage (BUS) i loL =2mA ' 0.45 \'
VoLt Low-level output voltage (RO, WR, PSEN, ALE) floL=1.8mA 0.45 Vv
VoLz Low-level cutput voltage (PROG } loL =1mA . 0.45 \
Vo3 Low-level output voltage [for other outputs) loL=1.6mA 0.45 v
VoH High-level autput voltage (BUS ) loH = —400uA 2.4 v
V oHi High-level output voltage (RD, WR, PSEN, ALE) 10H= —100uA 2.4 v
V OH2 High-level autput voltage {for dther cutputs) » loH= —4&0uA 2.4 \'4
] Input leak current (Ty, INT ) Vss=VIn=Vco - 10 10 nA
loz Qutput leak curremt { BU S, To ) high-impedance state Vgs+0.45=V |y =Vge —10 10 LA
1in input leak current (PORT ) Vss +0.45§V|N§V60 — 0.2| —0.5 mA
12 Input leak current {(RESE T, SS) Vss+0.45=ViNSVoe —0.05 mA
oo Supply current from Vpp 10 20 mA
I po+ice | Supply current from Vpp and Vg 70 140 mA




SINGLE-CHIP 8-BIT MICROCOMPUTER

TIMING REQUIREMENTS (Ta=0~70T, Vce ~Vop =5V * 109, V35=0V,unlessotheM|senlol:
5 ' P I Relationship to Afternative Limits Uni
ymbol : srameter | cycle time(tc) symbol Min Typ Max "
[t 7 Towoskeyee [ an 1 %0.9 1000 ns
tc Cycle time 15¢ toy 1.36 15 Hs
_t—l-u;-:sp:;, D—) " | Data hotd time after PSEN T 1.5t—30 7 toR . 0 110 ns
lh(r-D) Data hold time after RD T 1.5t—30 toR 0 " 110 ns
__t.s;;;a_se;;:-g_) Data setup time after PSEN T 4,51—170 tho2 .- 240 ns.
tsu(r.0) Data setup time atter RD o 6—170 trot ‘ .| ans ns
Lsui(a-0) zi!t:::;rgat:;n ;::;z:vai:zycle) . 10. 5t—220 ’ tao _7::"0 as
Lsu 2(A-0} gi:i;f;?;;g:::éﬂfiad cycle} 7.61—220 Lao2 460 ns
lsu—fpnoc-n) Data setup tume after PROG - 8.5t—120 ten 650 ns
[ th(proc.0) | Data hold ime after PROG | 1.5t ler 0 140 ] e
Note 1- The tnput voltages are VL =0.45V and ViH =2.4V.
2- [xTAL 1s the oscillater frequency entered at the crystal input tecmunals { X 1, X2 ).
SWITCHING CHARACTERISTICS (Ta 0~70C, Vcc -Voo =5V £ 1025, V ss =0V. unless otherwise aoted )
T T —
Symbol i Parameter . % S::?:E::'?{:) AI::::;:;’ € i L:::s V. Unit
twiaey TXLE pulse width [ ST S T T ns
| ta (a-arey lP«fl_ay_ tme,address 0 ALE signal | 2110 ™ 7 ns
Ly (ALE-A) : Address valid time afler ALE t—40 ) tia 50 ns
Lwi(PSEN) PSEN pulse WIdth o T 6t—200 teoes 350 ns
twey F\D 5 pulse widih - - o 7,_5;:,2&)_.,,__ tee 480 ns
Lwiw) WR pulse;:;;h B T 7.5t—200 V V * [-C;BI- o :80 i—"*i- R _n_S_ o
ldg-w o Delay time, data 10 WR 5lgnal “ 6. Sl;’;{}() o + low 7 EH 7 39‘0 T --VH"%-_--—H_S"_—-W
{;, (w-Q) ' Dala vald time afleri\'—'u'iﬁ . l—-;SO_“d o * N le o T 40 S S ns
1d (a-w) j Defay ume, addrﬁisiif! WR signal A ' 5‘f 1_50_ _ 7_ 7 j_l—,gvim-k 3(;0- T U Tos |
td (AZ-R) Delay time, address disable 10 F\D s:gnal L2t—40 taFct 140 ns
Gz Ot e g oW ame D a0 o | 10 s
|t azmseu [ Dy e, sddres e 0 PSEN sl o304 tarw | 10 ns
ld {ALE-R) : Delay time, ALE 1o RD signal ¢ 3t—75 L aFe 200 ns
"G (ALé‘;) "T_D;i;ﬂn_n;; X[;E‘m WR sngna_lw o ’ 31—-75 o L arct 200 ns
o ceosen | Do e ALE WPSER G e | e @ -
[ td cr-aces ‘_ Delay ume. RD 10 ALE signal e e | s ns
| taow-acey : Delay time e, WA 0 ALE signal Tes Mo | S ns
ld (pno(} ALE} Delav ume, PFi“(;G_l—o- ;L}_ s:gnal - N l—%‘-.'_: o ! ﬁi;:ri i 25 ns
| td (psen-aLe) | Delav e PSER W ALE sgnal | 4=70 TV Mga | 20 ns
| ld (PC-PROG) Delay nmt; I;;:(IZJ[};:;PROG s;gnat T ?‘5’1_-:8—0“ T -J":‘__! ;;;_ L 50 | ns
7 lv (pn-o-r-;-“pc) : Porl mnlmlvalu:-l w[uge—aner PR-&)-G 7 i _4l>—'2é‘0‘__ -_—- _7 tj——i.pz;. 7 _:: 1_0._(‘1_71’- "Sh_v4
d (O-PRO-G-)- - Delav time, Data tci)rl;ROG su;nal - 61—290 o pp 250 ns
[t (PR0G-Q) | Datavald e after PROG. ' " Tsss0 L Mep | 40 ns
!w(pnom_) PROE_l;\;l_pJI—s;.-wdlh - - : 0. 5t—-250 R i-p-p-b - -h—“—,’ad 1 ' ns |
Hl‘d {Q-ALE) i} l;z;v-lnrr;:; WDala to ALE signal - ‘““2.00_; k_r B f ig{__i _; ",l,éi,ﬁ '_,,. 7 L ns
VV‘Qr(vALE-(-lJ Dala valuiv chir_fia!-te—liALE 7 - -:_: - ) l;l 5!-—;}0 ) a ; t.l_;; : __.lﬁ-_:.., I T ns ]
ld (ALE-Q) , Deiay ume, ALE todata 4 51+100 - lpy L N R il?_:__ns_ -
lwiTg) o To un}lsé periad N ) ?:l. ' —[—6‘;&“— : 270 | RS

Note 3 Conditons of measurement  control autput CL=80nF data bus autput, port output C = 150pF

4 Releence fevels for mputfoutpul voltages are fow-level=0 8V and high-level=2V,




SINGLE-CHIP 8-BIT MICROCOMPUTER

TIMING DIAGRAM

Read from External Data Memory

ALE ___/—_—\

BUS

“tg(ALE-R}
l“——.—

-ty
tw(r} (R-ALE)

tsuia-D)

Instruction Fetch from External Program Memory

te
twiaLE)
N
ALE /' A A -
tdgaLe-pseny Td(PSEN- ALE)
lw(psen)
PSEN H ’
tv(ALE-A) =
I td th
td(a-ALE) (AZ-PSEN) (PSEN-0)
aus oy
ADDRESS ‘—**J.tsuwsu-:n-n)
]
tsuz(a-p) I

Write to External Data Memory

td(aLE-w)

ALE __/_\

td

twiw) (W-ALE)

/] \

BUS

Port 2

B

td(pRoG-ALE)

ae -/ 4
tv(ALE-Q) td(o-ProG)
EXTENDED y ]
P20~P23 PORT 1d(Q-ALE) ld(ALE-Q) ~f{= tvPROG-0)
DURING ' F oa ) OUTP A
DURING PCn X P2o-3 X PORT X ut X
DATA  CONTROL DATA
1suPRoOG-0)
( t .
P2q - P23 EXTENDED PORT P2o~3 '(PROG-0)
DURING PCu X pata X(PoRT X X I K
td(pc-pPROG) CONTROL N
e S ]
tviproG-PC)
. R —
PROG \' tw(pRocL) | CE——




