This Materi al

|
MITSUBISHI MICROCOMPUTERS
M50734SP/FP-10
8-BIT CMOS MICROCOMPUTER
DESCRIPTION
P T P VIEW
The M50734SP is a microcomputer designed with GMOS IN CONFIGURATION (TO )
sillicon gate technology. It is housed in a 64-pin shrink |PO,/STBouT <~ Vee
plastic molded DIP (flat package type also available) . This Vo port | PO:/DME +* =+ P03/BUSYour |
microcomputer is useful for business equipment and other P ‘ :gf’j;"';“ ":(O)E;ICN:'_TR Liso port po
7/ RxD) - had i 2
consumer applications. Plg+r ~ POY/INT, ‘
In addition to its simple instruction sets, the ROM, RAM, P1, - ~+ WD s Watehdog timer
overfiow cutput
and 1/0 addresses are placed on the same memory map to ‘ Py = Ao/Do F
enable easy programming. 170 Port P1 :3 - - ’:'ig‘ !
The differences between the M50734SP-10 and the Pl . AZ/Di \
M50734SP are noted below. Piges — AJD, | Address /data bus
Type name maximum value of clock generating frequency PZD/TI;: Z : ::jz: l
M50734SP 8MH2 P2,/Hp ++ %1. E = A;/D> }
M50734SP-10 10MHz P2,/H N < o ALE  Address laten
173 g A enable signal output
| P23/Hg + - ;
The ditferences between the M50734SP and the /0 Port P2 p;‘/\,:._, T 9 - A:
M50734FP, and M50734SP-10 and M50734FP-10 are the ‘Pzﬁfvbw e — Ay
package outline, the voitage input pins for A-D, and power ~ P2s/Ve == - An \Mdress ous
dissipation ability (absolute maximum ratings). P2;Ng =~ —Ae
P3o/PWMoyT +* —~An |
P3,/Scik ** — A 1
FEATURES P32/Si0 =~ A i Synchronous
® Number of basic instructions: - ---oxarrroeremrmmeermerereee 69 o Pg’; P33 = — 8YNC signal output
@ Memory size (internal memories are not provided) P8, T Timing oueu
P35+ — WR Write signal output
Memory area programmable memory - 64K bytes P3g — RD Read signal output
data memory - 64K bytes Pa, «= — Vege
@ Instruction execution time (minimum instructions) Reset input  RESET — — P43/AN,
--------------------- 1us (at 8MHz frequency M50734SP) ;“”: e DA tnput pon s
ock output out — 1 i
"""""" 0.8us (at 10MHz frequency, M50734SP-10) i V:s «— Pag/ANg |
® Single power supply o 5V+10% - '
® Power dissipation Outline 64P48B
normal operation mode (at 8MHz frequency) - 30mW
{at 10MHz frequency) -+ 36mW CEEEE8ES o
z
® Subroutine nesting 128 levels (Max.) O3 TrIvriediifiiss .k
@ Interrupt-----coememeesrse e 11 types, 5 vectors bttt
. AEIEERRE EGEEDEEATE BN
® Timers WDgyr — %] — AD
-bit ti /event counter {general purpose)} -=--rr- POD/!NLQ-»E — Vigr
16 Fm'tlmer event counter (general purpose) 1 P B Q i
8-bit timer (general purpose) -------rrrrmeeeee PO,/GNTR + [&] — P4o/AN,
_bit ti i PO3/BUSYour & — Pa,/AN,
8-bit t!mer (watchdog timer) e T & \50734FP S
8-bit timer (strobe timer) «wreoorrerrorrrr e Vee % AVes
_hit ti N Vgs & or Vss
8-bit timer (baud rate timer) Vol ME0734FP-10 Ve
8-bit counter (control for stepper motor) PO‘/STBDUT'—'E — Xour
++ | 6
® Stepper motor control circuit ng’;;‘:g ~[§—;
---------------------------- 1 channel for the X or Y direction Po,/R;1D»E
® Programmable 1/O ports (Ports PO, P1, P2, P3) .
® Input 0n(POnP4) ................................................. A B 1 El L3 §4 &3 K 15§ e][17312f 194208
o Serial 110 LLLLLLEEETEELELLLLY
, 9T e s fEEES823 325792
8-bit clock synchronous oL ds30s
X fanoAledasldsa
8-bit UART ---eomreerrmmerrmenes n\;n.
Baud rate (at 7.37MHz frequency)---75bps~57600bps L4
(at 9.83MHz frequency) ---75bps~76800bps Outline 72P6 ) _
® A-D converter-------ree 8-bit successive approximation NC : No connection
® pWM functlon ......................................................... 1
® Multiplex-type bus APPLICATION
Address bus oo 16 Printer/plotter, Electronic typewriter, PPC, FAX, Portable
Data bus (multiplexed with lower address bus)------ 8 word processor, Robotics
MITSUBISHI
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8-BIT CMOS MICROCOMPUTER

FUNCTIONS OF M50734SP and M50734SP-10

Parameter Functions
Number of basic instructions 69
. i M50734SP 128 (minimum instructions, at 8MHz frequency)
Instruction execution time
M50734SP-10 0.845 {minimum instructions, at 10MHz frequency)
M507345P 8MHz
Clock frequency
M50734SP-10 10MHz
Mermory size 64K bytes (up to 128k bytes with DME signal)
PO, P1, P2, P3 /0 8-bitX 4 (all pins of PO, P2, and part of P3 have double functions)
Input/output ports N
P4 input 4-bitX1 (P4 is in common with analog input)
UART M50734SP 1 (built-in baud rate generator 75~57600bps)
M50734SP-10 1 (built-in baud rate generator 75~76800bps)
Clock synchronized serial /O 8-bitX1
Timer X 16-bitX1
Timer 1 8-bitX 1 (with 8-bit prescaler)
Timer 2 8-bitX1 {with 8-bit prescaler)
Timers .
Timer 3 8-bitX 1 (with 8-bit prescaler)
Timer S 8-bitX 1 {with 1/4 frequency divider)
Timer W 8-bitX 1 (with 1/1024 frequency divider)
A-D converter Four analog inputs, 8-bit successive approximation
Subroutine nesting 128 levels (max.)
Three external interrupts, four timer interrupts
Interrupt . .
Two counter interrupts, one UART interrupt
. . Built-in
Clock generating circuit X
(externally connected to a ceramic resonater or a quartz crystal resonator)
Supply voltage sVE10%
at normal operation 30mW (M50734SP) 35mwW (M50734SP-10)
Power dissipation at wait mode 5mw
at stop mode SuW
Operaling temperature range —10~70TC
Device structure CMOS sillicon gate process
Pack M50734SP, M50734SP-10 64-pin shrink plastic moided DIP
ackage
g M50734FP, M50734FP-10 72-pin plastic molded QFP
Ry
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M50734SP ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter | Conditions Ratings Unit
*VCC Supply voltage N —0.3~7 \Y
v, Input voitage, RESET, Xiy ] —0.3~7 \Y) ]
Veer Input voltage, POy~P07, P15~P1;, P2g~P2;, P3,~ P37, With respect to Vss. —0.3~Voo+0.3 v
P4¢~P43, ADg~AD7, Vger '
— Output transistors are at “off* state.
Onput voltage, PO;~P07, P1g~—P1;, P2;~P2;, P3y;~P3,
Vo ADo~ADy, Ag~Ays, RD, WR, ¢, —0.3~Vce+0.3 v
SYNC, ALE, WDouyt, Xout B
Pd Power dissipaiion Ta=25C 1000 mw |
Topr Operating temperature i - —10~70 ©
Tstg Storage temperature N I —40~125 ‘C ]
Note 1 300mwv for QFP types.
RECOMMENDED OPERATING CONDITIONS
(Vo = 5VE10%, Vos = OV, Tg = —10~70°C, {Xn) = 8MHz, unless otherwise noted)
Limits J _
Symbol Parameter — Min. T Ty, T Max. Unit
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 v ]
“H” input voltage, PO~ P07 (During using as a port), ' ]
Vin P1g~P1y, P2o~P2;, P3g~P3y, 2.0 Voet0.3 v
P4y~ P4;, ADg~AD; ]
vin “H" input voltage, RxD, CNTR, INT;, INT, RESET, 0. 8Veo Voot 0.3 v
XIN
“L” input voltage, POg~P0; (During using as a port),
Vie P1g~ P17, P2~ P27, P3¢~P37, —0.3 0.8 A
Pdg~Pds, ADy~ADz
Vi “L” input voltage, RxD, CNTR INT;, INT; —0.3 0.2Vce v
Vi “L" input voltage, RESET o ~0.3 0.12Vec v
Vio “L” input voltage, Xin —0.3 0. 16Vce A"
Vaer Standard voltage input 0. 5Vge Vee \'
Via Analog input voltage, P4;—~P4; —0.3 Veet0.3 v
“L" peak output current, PO~P0;, P1o~P1;, P2o~P27,
loctperk) P39~P37, ADo~AD7, Ag™~Ass, 5 mA
RD, WR, $, SYNC, ALE, WDour
“L" average output current (Note1), POy~ P07, P1p~P17,
P2¢~P2;, P3¢~P3,,
loLcavg) ADg~AD7, Ag~ s, 2 mA
RD, WR, ¢, SYNC
ALE, WDour
| “H" peak output current, :00";5"07, ADg~ADy, Ag~Ays, _5 mA
ow(peakn RD, WR, 8, SYNC, ALE, WDour
lon(peak)2| "H" peak output current, PO~ P0;, P2p~P27, P3p~P37 —10 mA
“H" average output current, (Note1) POo~P07, ADg~AD;,
loncavgr Ag~Aqs, RD. WR, ¢, —2 mA
SYNC, ALE, WDout
“H” average output current, (Notel) P1o~P1;, P2g~P2;, !
loncavgrz o j —10 | mA
Note 1 ! loiLcavg) loncavg) is the average current in 100ms. -
2 © The total of {oL (peak): of POy~ PO;, ADg~ AD;, Ag—~ A, RD, WR, ¢, SYNC, ALE and WDguyr
should be 80mA max
The total of loL(peak) of P1g~P1;, P2;~P2; and P3;~P3; should biSOmA max
The total of lon(peak): of POy~ P07, ADy~ AD; and Ag~Aqs, RD, WR, é, SYNC, ALE and WDgur
should be —60mA max
The total of lon(peak). Of P1s~P17, P2o~P2; and P3g~P3; should be —80mA max
MITSUBISHI
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ELECTRICAL CHARACTERISTICS (vcc =5v+t10%, Vss = 0V, Ta =—10~70C, f{X;n) = 8MHz, unless otherwise noted)

Symbol Parameter Test conditions Limits T Unit
Min Typ. Max.
- _ lon = ~200uA 2.4
Von “H" output voltage all output pin except Xoyr pin lon = —10uA Voo—0.7 Vv
VoL “H" output valtage atl output pin except Xoutr pin loL = 1.6mA 0.5 \"2
1 Input leak current, Pg~ P45, RESET Vgs = V| < Vee —5 5 A
loz Three state leak current, all input/output pin Ves + 0.5V = Vo £ Ve — 0.5V -5 5 MA
V14+~Vy— | Hysteresis width, ﬁ ﬁ CNTR, RxD, RESET When used as function except port 0.6 i v
lom “H" output current, P2,~P2; Vou = 1.5V —1 —10 ! mA
During operating (Qutput transistors cut-off) 6 15 }
lce Supply current Wait mode (Output transistors cut-off} 1 3 1 mA
Stop mode (Output transistors cut-off) 1 20 I LA
lacce A/D supply current During executing A/D convert 6 ; mA
TIMING REQUIREMENTS (Vo =5v+t10%, Ta =—10~70C, uniess otherwise noted)
[ I Limits :
Symbot i Parameter Test conditions - Unit
i \ Min. Typ. w Max.
“t‘;u (D-#) " Data input set-up time B - 80 1 ._.ns
tsu (rPo-» \ Port PO input set-up time . 250 ‘l : ns
tsu (p1-o Port P1 input set-up time o 250 B ns ]
tsy (ro.#y . Port PZinput set-up time 250 _ns
tsu (pa-# : Port P3 input sél—up time 250 ns
tsu (p:;; ‘ Port P4 input set-up time 250 ns
tsy (p1 Ty | Port P1 latch input set-up time T | 250 _ns
tsu (-5 | Seralinput set-u‘b time o 250 1 ns
th (s-0» Data input hold time ! 0 | ns_ |
| th (oo Port PO input hold time 50 - ns
th (g-P1) Port P1 input hotd time Fig.82 759‘ ns |
th (e-pP2) Port P2 input hold time o 50 ns
th (s-P3) Port P3 input hold time | 50 __ns
th (spa Port P4 input hotd time | 50 ns |
th (inT;-P1) Port Pt latch input hold time 50 ‘ nS
| th (sgi-siy | Sevial input hold time - 50 ! ns
twi (iNTy INT, input "L” pulse width | 250 ; ns
| tw Grp INT; input "L” pulse width o 1 “S
twi (oNTR) CNTR input “L” pulse width - | 1 MS
twH GNTy) iNT, input H pulse width o L 1 : “S
twh GNTS) INT, input “H" pulse width B 1 . Y73
twH (CNTR) CNTR input “H" pulse width L R H“S
71:;;,‘,;’ 7] external clock input eycle time - o 125 | ns
twi Ogy) Externai clock input “L” pulse width 45 % __ns
twh Oy External clock input “H" pulse width y ‘\ 45 ns |
tw (RESET) RESET input “L” pulse width | 2 S
The pin to be
measured

C.

CL ! In case of Ao/Dg~A;/D7, Ag~A,s, POo~P0;, RD and WR, is 100pF
In case of P14~P1;, P2,~P2;, P3,~P3;, ALE and ¢, is 50pF

Fig.32 Measurement circuit diagram
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MITSUBISHI MICROCOMPUTERS

M50734SP/FP
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8-BIT CMOS MICROCOMPUTER

SWITCHING CHARACTERISTICS (Vec =5V*10%, Ta = —10~70C, unless otherwise noted)

Limits 1
Symbal Parameter Test conditions 1 Unit
Min Typ. Max. |

*te () Cycle time (Note 6) 500 ; ns
* twrn (4) # clock pulse width (High level) (Note 2) 220 ’ s
HtwL () # clock pulse width (Low level) (Note 2) 220 H ns
tr (o) # clock rising edge time 36. ns
1 () ¢ clock talling edge time 30 ns |
r(aALE) Address strobe puise delay time (Note 4) 60 ns
A WOALE) Address strobe pulse width {Note 3) 100 ns
td(a-aLE) Address-ALE delay time 30 : ns
tv(ALE-A) Address effective time after ALE 30 . ns
td1 (sa> Address delay time 1 130 ns
*td2 (4-A) Address delay time 2 (Note 1) 150 ns
ty (an) Edrej effective time after ¢ Fig.32 10 ns
*tw (rRDY RD, WR pulse width (Note 2) 220 ns
td (¢-RD) RD, WR delay time 20 ns
ty (smD) RD, WR effective time after ¢ 10 ns
td (az-rD) address floating--ﬁﬁ delay time 0 ns
td (s> Data delay time (write cycie) 150 ns
*tv (6-D) Data effective time after ¢ {Note 5) 40 ns
id (¢-Po) Port PO data output delay time 250 ns
td (s-P1) Port P1 data output deiay time 250 ns
tgd (s-pP2) Port P2 data output delay time 250 ns T
td (4p3) Port P3 data cutput delay time 250 ns
tg (psqo | Serial clock delay time 60 | ns
ty (esc ) Serial clock effective time after ¢ 40 ns
td (sgc-sour)| Serial cutput delay time 150 ns
tv (s¢i-soup) | Serial output effective time after serial clock 0 ns
tg(inTy-esy) | Busy output delay time 250 ns

¥ This timing is changed by tc{Xin), The timing of this list is the value In tc(Xin) = 125ns

Note 1

DTN WwN

This value is defined as follows : tgz{ $—A)=1c(#)/8+8.75
This value is defined as follows : tyw(RD)=tg(¢)/2—30
This value is defined as follows : tw(ALE)=t;(4)/4—25
This value is defined as foliows : tg{ $—ALE)=tg($)/8—2.5
This value is defined as follows : ty(¢—D)=tc(¢)/8—22.5
This value is defined as follows : te( ) =4tg(Xin)

A-D CONVERTER CHARACTERISTICS (Voc=5V£10%, V=0V, Ta=—10~70C, 1(X)=8MHz, uniess otherwise noded)
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Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
- Resolution 8 Bits
— Absolute accuracy Veo=Vaer=5. 12V *+1 1/2| =*3 LSB
RLaoper | Ladder resistance value 1 KO
tconv Conversion time 36 MS
li(aD) Input current in A-D convert 0=V i< Vger 50 HA
z MITSUBISHI 2—859



