PIGGYBACK for M50964-XXXSP ,M50963-XXXSP

MITSUBISHI MICROCOMPUTERS

M50964-PGYS

DESCRIPTION
The M50964-PGYS is an EPROM mounted-type micro-

computer which utilizes CMOS technology, and is designed
for developing programs for single-chip 8-bit microcompu-
ters the M50964-XXXSP/M50963-XXXSP. It is housed in a
piggyback-type 64-pin shrink DIP.

There is a 28-pin socket on the package for the M5L2764K
or the M5L27128K EPROM.

The M50964-PGYS simplifies the development of programs
for the M50964-XXXSP/M50963-XXXSP, and is excellent for
making prototypes.

The differences between the M50964-XXXSP and the
M50963-XXXSP are only ROM size.

Therefor the M50964-PGYS can be used for the develop-
ment of programs for the M50964-XXXSP/M50963-XXXSP.

DISTINCTIVE FEATURES
® Differences with the M50964-XXXSP/M50963-XXXSP

are:
{1} ROMiIess, EPROM is attached externally.
(2} Suitable EPROM is the M5L2764K or the M5L27128K.

APPLICATION

Development of programs for the following systems;
® Office automation equipment

® VCR, Tuner, Audio-visual equipment

PIN CONFIGURATION (TOP VIEW)
S
Vee [T 5] «~ P2,
Aves [ [63] + P2,
Reference Voltage Input Vage — E E - P2,
D-AOutpul  D-A=[d]  28-pin socket for EPROM 6] wep2, | |
PWM Output port  PWM +— [3] 60] = Pz, P
el = B
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P6,/Q + |8 57] ++ P2
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PBo/T E 1 E - POy
P4./AN; < [iC | G A, Ars | [55] « PO,
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P4,/AN, ++ [} |@ ) " @’ 5] - PO,
p4‘"[E I®A3 Vss @ 1 'a__gl..p07
w0 on  aeo| @or
! P37/SRDV"’E . E.-. P1,
‘ Pa/CLK + [ | @ A Vss @ %» P1,
‘ P3s/Seur + |2 ‘ Ao D, I 5]« p1, /O port P1
vopops | P3/Sme E b PP,
payentRe [ | O De ) | [43] « P1,
P3/INT, +[&] | © b, Ds @, [42]) - P1,
|
P3, — [} @0 b @ 5]~ p1,
el |0 <O -
Interrupt Input INT, — @ | Vss D, @ | E — P5,
9\/5? E L________] 38] PS5,
Reset Input RESET —» @ 37) «~ p5,
Clock Input Xie — E 3] — P54/ﬁj4 nput port P8
Ciock Output  Xour +— [ [35] «— P5,/EDs
Timing Output b — E E -~ PSG/ES
Ves  [H] M50964-PGYS 53] « p5,/ED,
Outline 64S1M
The symbol * " indicates sockets for EPROM.
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M50964-PGYS

PIGGYBACK for M50964-XXXSP M50963-XXXSP

PIN DESCRIPTION

input/ X
Pin Name Functions
i Output
Veeo Supply voltage Power supply inputs 5V15% to Vce, and OV to Vss.
Vss
CNVss . CNVgs This is usually connected o Vgg
RESET Reset input input To enter the reset state, the reset input pin must be kept at a “L" for more than 245 iunder normal Ve
conditions.) If more time is needed for the crystal ascillator to stabilize, this "L" condition should be main-
tained for the required time.
Xin Clock input ‘ Input This chip has an internal clock generating circuit. To control generating freguency, an external ceramic or a
s E— — -~ quanz crystat oscillator is connected between the X and Xoyr pins If an external clock is used, the clock
XouT ~ Ctock output Output source should be connected the Xy pin and the Xoyur pin should be leit open
[ Timing output i Output This is the timing output pin.
___ T I o B - .
INT, * Interrupt input input This is the highest oraer interrupt input pin
e — S i . R [ - -
AVgs ‘ Voltage input for A-D This is GND input pin for the A-D and D-A converters
and D-A
VRer Reference voltage Input This is reference voltage input pin for the A-D and D-A converters.
input
- - _ . - - - e - -
|
D-A D-A output | Output This is output pin from the D-A convereter.
7,: [ [ I N R R
PWM | PWM output Output This is output pin from the pulse width modulator.
: The output structure is N-channel open drain
P0o~P0O; /O port PO /0 Port PO is an 8-bit 170 port with directional registers allowing each /O bit to be individually programmed as
input or output. At reset, this port is set to input mode. The output structure is N-channel open drain.
S — — ——— [ - - -
P1g~P1; ' 17O port P1 [Y{e] " Port P1 is an 8-bit I/0 port and has basically the same functions as port PG
| The output structure is N-channel open drain.
N [ et — — - R —
P2,~P2; 170 port P2 /O Port P2 is an 8-bit I/0 port and has basically the same functions as port PO, but the output structure is
, CMOS output.
i
f ! T T T
P3g~P3; 170 port P3 ‘ 170 i Port P3 is an 8-bit I/0O port and has basically the same functions as port PO. When serial 1/0 is used, P3;,
i P3, P3;, and P3, work as Spov. CLK, Sout, and Sy pins, respectively. Also P33 and P3; work as CNTR pin
i and the lowest interrupt input pin (INT;), respectively
P4,~P4; | 1/C port P4 ‘ 170 Port P4 is an 8-bit 1/0 port and has basically the same functions as port PO. P4,~P4; work as analog input
| port ANs~AN;
I i - - - -
P5¢~P5; 1 Input port P5 - Input Port P5 is an 8-bit input port. P5,~P5; can be used as the edge sense inputs.
. . i e - .
P6,~ P65 Output port P6 Output Port P6 is a 4-bit output port. At external trigger output mode, P&y and PG, are in common with the trigger
 input pin (T} and the trigger output pin (Q), respectivety.
‘ ‘ The output structure is N-channel open drain.
; - -
Ag—~Aq3 Output port A i Output These are for addresses to an EPROM mounted on the package.
Dg~D+ Input port D Input These are for input data from an EPROM mounted on the package
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MS0964-PGYS

PIGGYBACK for M50964-XXXSP ,M50963-XXXSP

BASIC FUNCTION BLOCK
The differences between the M50964-PGYS and the

MB0964-XXXSP/M50963-XXXSP are noted below. The fol-
lowing explanations apply to the M50964-PGYS.
Specification variations for other chips are noted accor-

dingly.

MEMORY
The memory map is shown in Figure 1. The M50964-PGYS

is mounted an EPROM instead of an internal ROM.

The address of an EPROM is C000, ~ FFFF.s, and this
memory size is 16384 bytes. Other than these, the M50964-
PGYS has the same functions as the M50964-XXXSP/
M509863-XXXSP have.

Decimal
; 0000, 0 ,
00EQ.,, | Port PO
| Ram < o 00ET., Port PO Lo
(160 bytes) " o a0e2., | Port P1
| ! s 00E3 P ft =8 directional |
L 009F 159 ’ | PO register
16 e 3
Zero page { 7 00E4., | Port P2
s
o
| Not used K 00ES.. | Port P2 drectional o
} 4 00ES6..
‘ 00EO.,, | ]
00E7 ..
| | .
‘ o 00E8.. | Port P
\ O0FF ., 29 ort 3
\ 00€9., | Port P3 egigisy™
00EA,,, Por! P4
Not used 00e. [Port P4 SRS
. 00EC., Port P5
: 00ED.. | Port PS latch
. 000, O0EE.PortP6
00€EF.. Specwa\ function selection regls(er
Q0FO0., { D-A conversion register i
00F 1, [Pulse width modu\at\-on'@sler
Q0F2., Successwe approx\ma 100 regas e
00F3., A D control reglster
( FFOO., ! —
00F4.,. Watchdog timer
i ) b— = ]
; | 00F5,, |Serial I/0 mode register
! 00F8.,. | Serial 170 register
ROM 00F7., Tlmer 3 prescaler
16K byt b . —
( yies) Special \ O0F8.,, [ Timer 3
page for i T%m’;mm
subroutine J FRFaL b rgress T , 00F9,, } Timer 1,2 prescaler
call _Address H INT, ) 00FA., | Timer 1
ﬁgg:z:g h S 1/0 or timer 2 \\ 00FB., | Timer 2
| _ﬁggﬁgg‘; H Timer 1 \‘ 00FC,,, Tlmi)( preﬁscalerr |
‘ ChdaeRk Timer X | 00FC., | Timer X
L | Qgg[ggg ,':.77 INT, \\ OCFE,, Inlerrupt controf reglster
| Address L STaE- N -
{ RESET v Q0FF., | Timer control register
{ FFFF.. Address H 65535 . g
Fig.1 Memory map
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M50964-PGYS

PIGGYBACK for M50964-XXXSP ,M50963-XXXSP

PROCESSOR MODE
External memory area differs from the M50964-XXXSP/

M50963-XXXSP in the memory expanding mode.
External memory map in the memory expanding mode is
shown in Figure 2.

FFFF,s

External EPROM
C000,¢
01004 o'

Ti P
008, | ‘ imers, Port PS
000, Pt

Internal RAM
00005
Hatching indicates external memory area

Fig.2 Memory map in memory expanding mode

PRECAUTION FOR USE

in case of the M5L2764K or the M5L27128K EPROM

use the following areas (refer to Figure 1)

® For the M50964-XXXSP, usable ROM area are
E800,6~FFFFs.

MBEL2764IK - -mrreeeerereeeenes addresses 0800~ 1FFFqg

MSEL27128K oo addresses 2800,¢~3FFF4

® For the M50963-XXXSP, usable ROM area are
D800,s~FFFFys.

MBEL27 128K wereerrrmrererees addresses 1800,,~3FFFs

(2) The M50964-PGYS has no options as the M50964-

XXXSP/M50963-XXXSP. But, the M50964-PGYS can
use the STP instruction.
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MS50964-PGYS

PIGGYBACK for M50964-XXXSP,M50963-XXXSP

ABSOLUTE MAXIMUM RATINGS

| ?ymbol . ) Parameter i mC’ch?criLuons N Rating§ B 4 LﬁJrnlt_
Vee Supply voltage ; —0.3~7 v
vV, Ieputvoltage Xw 1 ‘ —0.3~ 7 v
v, " Input voltage P2g~P2;, Pdy~Pd; ‘ [ 3~VC7;—7¢—7()7.73W"¢ v
I 7\/1 i Input voltage POg~PO;, P10~F’17; P;’30~P37 With respect to Vgs _0.3~13 v
Pdg, P4y, P5g~P5;, INT, Output transistors cut-off
“V, B ‘ tnput voltageWCNVss, RESET i —0. 3':13 - \Y )
| Vo Output voltage P2y~P2:, Péy—Pdr. Xour. 4 D-A T —0.3~Vgo+0.3 v
Output voltage POy~PO7, P1p~P1;, P3p~P3
Vo i ’ P4z‘ P4|TPGDD~P63? Pw:m ' —0.3~13 v
_Pg. T Power dissipation . Ta=25C ) 7: 7170007( Note 1 7)7#7 mw
| Topr ) Operating temperature *}9::297777 . C
Tstg Storage temperature —40~125 C

RECOMMENDED OPERAT'NG CONDITIONS (vec=5V*5%, Ta=—10~70C, unless otherwise noted)

Symbaol Parameter - Limits Unit
Min. Nom Max.
Ve " Supply voltage 4.75 5 5.25 v
| Ves  Supply voltage S 0 v
Vaer " Reference voltage B ) 4 T Vee : v
“H” input voltage POy~ P07, P1g~P1; P2,~P2; :
Vin P3o~~P37, P4g~P47, P5g~P5;7 0.8Vee Vee | \%
i o ,ﬂﬁESE,T’ ),(,T‘f FJNVSS, P8y o I 1}
Vin . “H" input voitage POy~ P07 0. 45V g Vee | Y
“L" input voltage POy~P0;, P1g~P17, P2o~P2; o . !
Vi P3,~P3;, P4y~ P4;, P5;~P5; 0 | 0. 2Vee v
: INT{, CNVss, PBg
7V7.7._W ) “L” input voltage RESET i 0! O 172VCC‘ Y
| Vi L inputvoltage Xn 0 0. 16Veg; v
V,L L ou{pﬁrvoltage POONF;ai ) Wﬁr i 0. 15VCC; \%
“L" peak output current POg~P0;, P1y~P1; ; I
low(peak: P2~ P2;, P3y~P3; 0 mA
P4y~P4; (Note 2 ) . i ]
‘OL(peaklz “L" peak output current P8y~P6; {Note 2) | . 15 mA
,,,I‘?ﬁﬁak;’;, "L" peak output purrenTPWM (Note 2 } \ 5 mA
“L" average output current POg~P0;, P1p~P1; i
|OL(an! P25~P2;, P3;~P3; : 5 mA
P4y~ P4;, (Note 1 )
| lowavgy L average- l“JLJ{pLI-t.CUTrgnt- PBy~ P63 (Note1) 7 mA
loLcavg) 'L" average output current PWM (Nrote 1) S 2.5 . mA
lon(peak: "H" peak output current P2p~P2; (Note 2 ) —10 mA
| loncavg) "H" average output current P2,~P2; (Nate 1 ) ; =5 . mA
foxpy Internal clock oscillating frequency 4 MHz
Note 1 Average output current lo iavg: @nd lon:avg: are the average value of a period of 100ms.
2 Total of “L” output current Is,, of ports PO, P1, P2, P3, P4, P6, and PWM is 80mA max.
Total of “H" output current loy, of port P2 is 50mA max
3 ! “H” input voltage of ports PO, P1, P3, P4y~P4; P5, and INT, is avaitable up to +12v
ey MITSUBISHI
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M50964-PGYS

PIGGYBACK for M50964-XXXSP ,M50963-XXXSP

ELECTRICAL CHARACTERISTICS (Ve =5V, Veg=0V, Ta=25C, f «,, =4MHz. unless otherwise noted;

Limits
Symbol Parameter Test conditions - Unit
B Min Typ Max
Veon “H" output voltage P2;~P2- 1on— WOmA _ 3 v
Vou “H" output voltage ¢, AOjAw - - —*2 5mA 3 \
“L" output voltage POg~PO0-, P1g~P1s, P2;~P2
VoL P 98 T ° e o =10mA 2 v
~P3:, P4y~ P4, PB;~P6;
Voo ‘L oulpul voltage ¢ PWM, Aor—fA\fJ ) - OLfSLnA - o 2 vV
Vig—Vr- Hystere5|s INT| B 0.3 1 \Y
Vi+—Vr— Hysleresns P3; When used as CLK _input ) 0.3 0.8 Vv
VT+—VT7 Hystere515 P3, When 1 used as INTZ input 0.3 1 "
4 AVT, Hysteresis P33 When used as CNTR mput 0.5 1 \Y
V1+—VT — Hystere&s P6a B When used as T input 0.5 1 \
Vri—Vi. Hysteresis ﬁESE? 0.5 0.7 Y
Vip— Vi ! Hysteresis Xiy 0.1 0.5 vV
A fLini! g . A - - _ -
“L" input current P00~PO~ P15~P17, P24~P2;
[ P3y~P3;. Pdg~P4;, P5,~P5; V=0V -5 A
i PBo~PB3, PWM ~ ~
Iy “L" mput current INT| RESET X.N D0~D7 - V1:07\7/ —5 A
“H” input current P00~P07 P1g~P1:. P30~P3-
N Pdg~Pds, P5o~P5;, PBg~P6; =12v 12 A
PWM
H" input current INT,, RESET, Xy, P2~P2
™ P 1 IN 0 7 —sv 5 wh
Pd44~P4;, Do~D; B
Vaam RAM retention voltage B - When clock stopped 2 N v
f xp =4MHZ :
-A pi 3 6 A
¢. Xour, and D-A pins Square wave m
opened, other pins at — - - M— - -
When clock stopped
lee Supply current Vgg, and A-D converter T 425(: 1
in the finished condl- a - — e e - - A
tion When clock stopped 0
' T.=75C
A-D CONVERTER CHARACTERISTICS (Vec=5V, Vss=AVss=0V, Ta=25C, fix,, =4MHz, uniess ctherwise noted)
. Limits
Symbol Parameter Test conditions —— —_— Unit
- - o - - Min Typ Max
— _ Resolution Verer=Vee 8 Blts
— Absoluie lute accuracy Vaee=Vee +3 LSB
RLADODER Ladder resistance value Vrer=Vec o 2 : 10 Kk Q
tconv Conversmn time 50 s
| CONvV S e e - z -
VReer Reference input ve voltage B - - - Voo %
Via Analog input voltage i VRer \4
D-A CONVERTER CHARACTER'ST'CS (Veo=5V, Ves=AVgs=0V, Ta=25C, fix,;=4MHz, unless otherwise noted)
; Limits
Symbol Parameter Test conditions [ - T : - Unit
i Mln. o Type | “Max
— Resolutlon L Veer=Vee o : ‘ 5 Bits
| — _irror in full scale rapgs; . VeerTVeo L L 4711 % |
tsu - Setup time Virer= Veo : ! 3 1)
[ _ S .., wReFmYCce S N
Ro Outpul remstance o ~ Veer=Vce - P ) 3 kQ
Vaer Reference voltage 4 Voo v
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