MITSUBISHI MICROCOMPUTERS

MS0963E-XXXSP/FP
M50963ES/EFS

EPROM VERSION of M50963-XXXSP/FP

DESCRIPTION
The MbS0963E-XXXSP is a single-chip microcomputer de- PIN CONFIGURATION (TOP VIEW)
signed with CMGS silicon gate technology. It is housed in a —
64-pin shrink plastic molded DIP. The features of this chip A\CCC I;: %" P24/Dq
L , 53]
are similar to those of the M50963-XXXSP except that this Reference voliage Va:—’E é]“ :;jg;
. h . e input
chip has a 81920-bit (10240 words X 8 bits) EPROM built in. 0-A cutput b-A « [ 5] P20, | 10
This single-chip microcomputer is useful for home electric- PWM output port pywM «— [E] 5 «+ P2./D, | POP2
al appliances and consumer appliance controllers. P6, +« [E] [59] < P2,/Ds
In addition to its simple instruction sets, the EPROM, RAM, Outrin;tﬁ P6, — 7] 58] <+ P2,/Ds
O
and |/O addresses are placed on the same memory map to P ] P6./Q + [£] 5] < P2,/D, |
enable easy programming. Since general purpose EPROM P/ T «— [9] [56] ++ POo/ A |
writers can be used for the built-in EPROM, this chip is ‘ P4;/AN; <[ 55+~ PO/,
suitable for small gquantity production runs. 236;::6 “[:E:; %]" PO/ Az
-~ 5 had
The M50963ES and the M50963EFS are the window type. v AN 3‘2]« ::83;:3 |0 oo
The differences between the MB50963E-XXXSP and the | ponre Paoy AN, == [3 2 B roun |
M50963EFS are the package outline and the power dis- P4,/AN,/CE +» i3] (Zn 2 Eerova |
sipation ability(absolute maximum ratings). ‘ P4, /0E[§] 2 ° % [@ - poyas ‘
Pa/PGM =[G & ° E [~ PlorAs |
DISTINCTIVE FEATURES L P3/Ser [ ] g [epiva |
Number of Dasic INSIrUGHIONS -« -rrrrrrrrrrrreariraeianns. 69 ‘ P3g/CLK ++ % E" P1y/Ay |
® Memory size ROM «+roommemmmmmaeenn 10240 bytes ‘ P3s/Soyr ++ [20] %"’ Pls/An | 1/2 N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 170 P34/Sin +*» M+ P14/A,, | PO
® Instructi R/:-M ti 160 btes PR PayeNTR - [3] (]~ P1/A,;
nstruction execu |9n ime P3,/iINT, — 3 D Pio/AL,
....... 2us (minimum instructions at 4MHz frequency) ‘ P3, ++ ()« P1,/A .
7 15
®  Single power SUpply -+ e 5vE5% ‘ P3, «> [i7] — ps, |
® Power dissipation Interrupt input INT, — 3] « Ps, \
normal operation mode (at 4MHz frequency) - 15mW CNVeg/Vpp 58] ~— P5, ‘
® Subrouting nesting ««-«s-eeeeessne 80 levels (Max.) Resetinput  RESET — 5 - PSs | input
@ Interrupt oo 7 types, 5 vectors Clock input Xy — [36] — Ps‘/EPf port P5
@ Bobit IMEr e s 4 Clock output Xoyr + 55} — P5s/ED; -
® Programmable 1/0 ports (Ports PO, P1, P2, P3, P4)---- 40 Timing eutput A ] — PSs/EDs
Vss 33 < P5./ED,
@ INPUL POrtSs (POrt PG ) «rrrreerrrrrii 8 64P4B (OTP)
® Qutput ports (POI’! pe) ............................................. 4 Out"ne 6481 B (W’ndow)
® Serial 1/0 (8-bit)
® A-D converter-----ooeoeeees §§ Sofggff‘ff‘fﬁmi?i:ggg‘f
® D-A converter S eoEeereeefiaaacanaad
® 8-bit PWM function 1 IBEREE SRR
® Watchdog timer 57]fsel[se]feafs3][s2][s )fsc] acffes]«N el a8 ae][a ezl e a5l ]57]
. P25/D5s +> (58 %) «— P5
® EPROM (equivalent to the M5L27128) P2LID, > [ %._ P5,
program voltage ............................................... MV P23/Da~@ O (3] «— P54
P2,/D, += [61] 5] +— P54/ED.
P2,/D, = [£2 2] +— P5s/ED
APPLICATION P2,/Dy + & ]+ Po/EDe
Ne [ M50963E-XXXFP
Office automation equipment 1] +~ PS;/ED,
o Ves [ or B vss
VCR, Tuner, Audio-visual equipment NG  [g6] ) —
5]~ ¢
Vee [ M50963EFS B — Xour
AVgg E E — Xin
Vaer — &0 (5] =~ RESET
D-A +—[7] ] CNVgs/V,
PWM —[7 O Q 23 NCSS "
P6, —[2 22 NC
'\234557&{9lDll\Zl}MWSWGW!BIQ?OZ!
Llzf [T s ez e o el Jieffrsa] [rofzofiz ]
lcl’iHHiHHHHHH
SOE 3# 03 SWWS XY £ 20N s S0
B3 5E2225008 28 38E e 2
£8:33555782:5¢3385 °
aaano SN b 8 Q mmE
E o
Outline 72P6 (OTP)
7286 (Window) NC: No connection
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MS50963E-XXXSP/FP
MS0963ES/EFS

EPROM VERSION of M50963-XXXSP/FP

FUNCTIONS OF M50963E-XXXSP

Parameter Functions
Number of basic instructions 89
Instruction execution time B 248 (minimum instructions. at AMHZz frequencylmr )
Clock frequency B 4MHz - o
EPROM 10240bytes {(Note 1 !
Memory Size - - - s
RAM 160bytes
INT, Input 1-bitX1
' PO, P1, P2, P3, P4 110 8-bitX5 (a part of P3 is common with serial 170, timer 1/Q, and interrupt input
Input/Qutput ports — t - - - -
' PS5 Input 8-bitX1
P& Qutput 4-bitX1 (a part of P8 is in common with external trigger output pin}
Serial /O 8-bitX1
Timers "8-bit prescalerX34-8-bit timerX4

A-D conversion

8-bitX1 (6 channels)

D-A conversion 5-bitX1
Pulse width modulator ) 8-bitX1
Watchdog timer 15-bitX1?

Subroutine nesting

80 tevels (max)

Interrupts

Two external interrupts, three internal timer interrupts

Clock generating circuit

built-in (ceramic or quartz crystal oscillator}

Supply voitage

S5vE5%

Power disstpation

at high-speed operation

_15mW {at 4MHz frequency)

Input/Qutput characteristics

Input/Cutput voltage

12V {Ports PO, P1, P3. P4, P5, P6, INT,)

Output current

| IMA {Ports PO, P1, P2, P3, P4}

Memory expansion

Possible

Operating temperature range

—10~70C

Device structure

CMOS ;lricon gate process

M50963E-XXXSP

| One time programming type

84-pin shrink plastic molded DIP

Package M50963ES Window type 64-pin shrink ceramic DIP
M50863E-XXXFP One time programming type - 72-pin plastic molded QFP
MS0963EFS Window type 72-pin ceramic QFP
Note 1 @ The EPROM programing voltage is 21V {equivalent to the M5L27128).
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M50963E-XXXSP/FP
M50963ES/EFS

EPROM VERSION of M50963-XXXSP/FP

PIN DESCRIPTION

input/
Terminal Mode Name Functions
Qutput
Vee Singl-chip Power supply Supply 5VE5% to Vec and OV to Vss,
Vss /EPROM
CNVsgs Singl-chip CNVgg input Input Connect to 0V.
EPROM Vpe input Connect to Vpe when programming or verifing
RESET Single-chip RESET input Input To reset, keep this input terminal low for more than 2us (min} under normal Vce
conditions. If more time is needed for the crystal oscillator to stabilize, this "L" con-
dition should be maintained for the required time.
EPROM RESET input Connect to Vss.
Xin Single-chip Clock input Input Connect a ceramic or a quarlz crystal oscillator between Xy and Xgur for clock
— — /EPROM . . —— . oscillation. If an external clock input is used, connect the clock input to the Xy pin
Xout Clock output Output and open the Xout pin.
@ Single-chip Timing output Output For timing output.
/EPROM
INiT? Single-chip interrupt input Input Interrupt input INT;.
i EPROM interrupt input Input Connect to OV.
POy~ PO, Singl-chip 110 port PO 110 Port PO is an 8-bit 170 port with direction registers which can program each bit as
input or cutput. It is set to input mode at reset. The output format is N-ch open drain.
EPROM Address input Ag~A; Input PO works as the lower 8 bit address input {Ag~A7)
Pig~P1, i Single-chip /0 port P1 170 Port P1 is an 8-bit I/0 port which has the same function as Port PO.
' EPROM Address input Ag~Ai3 Input P1,~P1, works as the higher 5 bit address inputs (Ag~Aq3).
Connect P15~P1;7 to Vge.
P2,~P2; Single-chip 170 port P2 170 Port P2 is an 8-bit 1/0 port which has the same function as Port PO. The output for-
; mat is CMOS.
EPROM - Data input/ 170 Port 2 works as an 8 bit data bus (Dg~D7).
output Dg~ D>
P3,~P3, Single-chip 1/O port P3 170 Port P3 is an 8-bit 17O port and has basically the same functions Port P0. When se-
rial 170 is used, P3;, P3¢, P3s, and P34 work as Sepy, CLK, Sour, and Sy pins, re-
spectively. Also P3; and P3; work as CNTR pin and the lowest interrupt pin (INT,),
respectively. The output format is N-ch open drain.
e — ——— — — — 4 T e —
EPROM | Input Port P3 Input Connect to OV
P4y~ P4, Single-chip 1/0Q port P4 i/0 Port P4 is an 8-bit I/O port which has the same function as Port PO. Ports Pd;~P4,
are common with Analog inputs AN;~AN,. The output format is N-ch open drain.
Y B —— i
EPRCM I Select mode Input P4,, P4,, P4, work as E:E, OE and PGM inputs, respectively.
| Connect P4s~P4; to OV and P4, and P43 1o Vce.
P5,~ P57 Single-chip input part Input Port PS is an 8-bit input port. Ports P5;~P5, have edge sence functions.
1 EPROM input port Input Connect to OV,




MS0963E-XXXSP/FP
M50963ES/EFS

EPROM VERSION of M50963-XXXSP/FP

PIN DESCRIPTION

) Input/ )
Terminal Mode Name Functions
Output :
- i i
P6y~ P65 i Single-chip ! Qutput port Output ‘ Port P6 is an 4-bit output port. At external trigger output mode, P6, and P8, are in
| common with the trigger input pin (T) and the trigger output pin (Q), respectively.
| ' ! The output structure is N-channel open drain.
: l
i EPROM Qutput port Qutput ! Connect to OV.
| - - - ]
AVgg Single-chip Analog voltage input input GND pin for the A-D and D-A converters.
|
: 1 1
‘ EPROM Analog voltage input Input Connect to OV.
D | | —
VReer Single-chip \ Reference voltage Input ! Referrence input for A-D and D-A converters.
|  input
o - T ‘ - —
EPROM . Reference voltage Input Connect to 0V.
" input |
I I | |
!
D-A Single-chi ! D-A output Output ' D-A converter output pin
"7 . |
EPROM } D-A output Cutput Connect to OV,
I i } S
|
PWM I Single-chip PWM output Output Pulse width modulation output pin (N-ch open drain format).
EPROM PWM output Output Connect to OV.
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EPROM VERSION of M50963-XXXSP/FP

EPROM MODE

The M50963E-XXXSP features an EPROM mode in addition
to its normal modes. When the RESET signal level is low
(“L”), the chip automatically enters the EPROM mode.
Table 1 list the correspondence between pins and Figure 1
and Figure 2 give the pin connections in the EPROM mode.
When in the EPROM mode, ports PO, P1, P2, P4,~P4,, and
CNVes are used for the EPROM (equivalent to the
M5L27128). When in this mode, the built-in EPROM can be
written to or read from using these pins in the same way as
with the M5L.27128. The oscillator should be connected to
the X,y and Xour pins, or external clock should be con-
nected to the Xy pin.

G Vee [
AVgg «— E
R
D-A «— E

1 PWM — 5]

P65 «— [€]

4 P6, + [
L oG
—————— Pe/T 5]
b pa/AN, — [T

Voo P4s/ANg — [
P4 /ANs— [T
%—————— Pd,/AN, — [
i P4/AN; — [[4]
(G5)——P4,/AN,/CE — =
(66— P4,/0E — ]

Fonp—— Pao/PGM — [T
+— P3/Spoy ~+ [
——P3,/CLK — [19]
———P3s/Sour ]
——— P3/Sn—[]
¢ P3,/CNTR — [2]
¢ ———P3,/INT, —~ E
P3, ~ [

— —————— P3; {25
(Vep—— CNVss/Vep —
L——— RESET —

circuit

> —

S3E9606N

>

Vss

> : $ame function as M5L27128

10
dSXXX-3E9605N

Table 1 Pin function in EPROM programming mode
\177\\;""\—),* MS0963E-XXXSP/FP M5L27128
Voo 1 Voo . Nee )
| Vee  CNVeg/Vep Ve ]
| Vss _ Vse Vs }
Address input _ Ports PO, P1o~P1s Ag~A1a
Data I/O S eotp2 Ds~D>
| CE " PaycE_CE
OE 7 7F‘41/6E7 ) - N
PGM T pag/PGM - PaM |
- P2y/Dp ———(00)
« P2,/D, ——(0,)
- P2,/D, — 0y}

-~ P2,/Dy, —— —(0y)
-~ P2,/D, ——(0y)

— PO,/ Ao
— PO, /A,
+— P0,/A;
«— PO3/As 2
= PO/A, ()
—( "*5;)
— POg/A; —— %6
— POy /A, ———(a)
—Ply/Ay ——Ag)

= P14/Aqg {ag)
— Ply/Ag————2yg)
—P1yA, ——— M) Vee
- P14/A124-—6‘\;)

— Plg/Ary @)
— Pig
—P1,—— ——

[30] — PS5, ———— ——
-— P5|7 [ —
—pPp,——— 4
— P5, —

— P5./ED, —

— P5/EDs————— 4

~ P5g/EDg————¢

~ P5,/ED;, ————;‘L Veu

Fig. 1 Pin connection in EPROM programming mode { M50963E-XXXSP, M50963ES}
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M50963E-XXXSP/FP
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™ : Same tunction as M5L27128

Fig. 2 Pin connection in EPROM programing mode { M50963E-XXXFP, M50963EFS)
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EPROM VERSION of M50963-XXXSP/FP

EPROM READING, WRITING AND
ERASING

Reading _

To read the EPROM, set the CE and OE pins to a “L” level,
and the PGM pin to a “H” level. Input the address of the
data (Ag~A3) to be read and the data will be output to the
1/0 pins Dy~ D;. The data 1/O pins will be floating when
either the CE or OE pins are in the "H” state.

Writing
To write to the EPROM, set the CE pin to a “L” level and
the OE pin to a “H” level. The CPU will enter the program

NOTES ON HANDLING

i1} Sunlight and fluorescent light contain wave lengths
capable of erasing data. For ceramic package types,
cover the transparent window with a seal (provided)
when this chip is in use. However, this seal must not
contact the lead pins.

(2) Before erasing, the glass should be cleaned and stains
such as finger prints should be removed thoroughly. If
these stains are not removed, complete erasure of the
data could be prevented.

{3) Since a high voltage (21V) is used to write data, care
should be taken when turning on the EPROM writer's

mode when Vpe is applied to the Vpe pin. The address to power.

be written to is selected with pins Ay~ A3, and the data to

be written is input to pins Do~ D;. Set the PGM pin to a “L”

level to begin writing.

Notes on Writing

When using an EPROM writer, the address range should

be between 1800,¢ and 3FFF,s. When data is written be-

tween addresses 0000, and 3FFF, fill addresses 000046

to 17FF g with 0046.

Erasing

Data can only be erased on the MS50963ES and the

M50963EFS ceramic package, which includes a window.

To erase data on this chip, use an ultraviolet light source

with a 2537 Angstrom wave length. The minimum radiation

power necessary for erasing is 15W-s/cm?.

Table 2 1/0 signal in each mode

wose 7\"'; o) OE(S) G I e
Read-out Vi Vi, Vin Veco | Veo Output
Programming ) Vi Vi Pulse (Vi —V,.) | Ver Veo nput |
Prb-gramming verity Vie ' Vie Vin o Vep | Veo Cutput
Program disable A 71 Vin ) X X Vpp ! Ve Floating |

Note ! : V, and V,, indicate a "L" and "H" input voitage, respectively.

2 . An X indicates either V,_ or V,,;.
MITSUBISHI 5—63
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EPROM VERSION of M50963-XXXSP/FP

ABSOLUTE MAXIMUM RATINGS

Symbol ‘ Parameter Conditions Ratings Unit

Veo i Supply voltage - ) 0.3~ 7 ' v o
Vi inputvoltage X i 7 —0,3~7 v
) V, . Input voltage P2o~P2;, P4,~P4; ) 7"—7(7)7.73~VCC+O. 3 \ ]
7\7/‘ .er{put voltage POy~ P07, E1igf~Fr’r1 ~ P30~ P37, P4o~P43, | With respect to Vgg . 0.3~13 B v
- B P5p~ P57, INT, - j With the output transistor cut-off 7 )

\ Input voltage CNVsg, RESET : —0.3~13 (Note 1} v
| Vo Output voltage P2~P2 P4,~P47, Xour, 8 D-A : —0.3~Veot0.3 v

Qutput voltage PO;~P0;, P1g~P1;, P3¢~ P37, P4g~P43,

Vo " ’ PoPes PWM —0.3~13 v

Pq “Power dissipation  T,=25C o ©1000(Note2)  mw |

Togrrrm Cperating temperature o —10~70 T

Tstg %Sito'rargre Vtempe;;;rgi - i 7 ) <—4C7)—~'~71725 T |
Note 1 In EPROM programming mode, CNVgg is 22. 0V

2 1 300mw for QFP types.

RECOMMENDED OPERATING CONDITIONS (Vec=5V+5%, Ta==10~70C, uniess otherwise noted)

Limits \
Symbot Parameter T ! Unit
Min. | Nom. Max
Vee Supply voltage 4.75 ! 5 5.25 \
Vgs Supply voitage : 0 B A
7 {/VREF' Refere”ncﬁe ;c)]l;g; i 4 1 Vee o A%
“H” input voltage POy~PO;, P1y~P17, P2;~P2;, i
Vim P3g~P3;, P4o~Pd7, PGy~P5;, 0.8Vec! Vee v
- o INT,;, RESET, Xy, CNVgs, P8y i
- “L" input voltage POy~PO7, P1y~P1;, P2p~P2;,
Vi ‘ P3g~P3;, P4g~P4;, P5y~P5;. 0 0. 2Vee v
INTy, CNVgg, P6g :
A\ “L” input voltage RESET 0 0. 12Vece ]
Vi " L” inpul voltage X ) ) 0. 16Vee v
“L” peak output current POo~P0;, P1o~P1;, P2g~P2;,
loLcpeak: P3s~P3;, P4y ~P4; (Noted) | o ma
loupeako | “L” peak outf.;ut current P60~ﬁ6;TN;te4 } o o T mA |
|0L(peak): “L" peak output current PWM (Note 4 ) 5 mA
1 “L" average output current POy~P0;, P1g~P1;, P2;~P2;, |
lovtavg P3g~P3;, Pdg~Pd; (Note3) 5 ma
loLcavgy  "L" average output current P6o~P6; (Note 3 )W o ?ﬁ f ) mA ]
| loLiavgy | L™ average output current PWM (Nol‘i?).,,,., . 25 1 mA
lon(peak) “H" peak output current P2y~P2; (Note 4 ) ! —10 i mA
lontavg) | " average ouput current P2y~F2: (Note3) I 5 mA_ |
foxp) | Internal clock oscillating frequency 4 MHz
Note 3 | The average output currents lo, (avg) and loniavg: are the average value of a period of 100ms.

4 . Do not allow the combined low- level output current of ports PO, P1, P2, P3, P4, P§, and PWM to

exceed B0mA,

Do not allow the combined high- level output current of port P2 to exceed 50mA.
5 . “H" input voltage of ports’ PO, P1, P3, P4;~P44, P5 and INT, is available up to +12V.
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M50963E-XXXSP/FP
MS0963ES/EFS

EPROM VERSION of M50963-XXXSP/FP

ELECTRICAL CHARACTERISTICS (Voc=5V. Ves=0V, Ta=25C, f:x,,;=4MHz, unless ctherwise noted)

Limits
Symbol Parameter Test conditions e T Unit
Min. Typ. Max
Von | “H" output voitage P2p~P2; , low=—10mA 3 Voo
Vou i “H" output voltage ¢ lop=—2.5mA 3 \%
. Y — N
“L" output volt: POo~P07, P1,~P1;, P2;~P2 '
Voo L" output voltage o 7 o 7 0 7 L lg =10mA > v
P3y~ P37, P4g~ P47, P6y~ P63 : -
VoL “L" output voltage ¢, PWM IOL=5mf\ B ) 2 3 7 \
Vr4—Vy— . Hysteresis INT, - 0.3 B 777]7 Vv
Vr4+—Vr—  Hysteresis P3¢ When used as CLK input 0.3 0.8 v
Vr4+—Vi— ' Hysteresis P3; . When used as INT, input 0.3 1 v
Vi4+—V,— Hysteresis P33 - . When used as CNTR input 0.5 1 v
Vi4—V7i— Hysteresis P6g When used as T input 0.5 T I
Vo —Vr_ ' Hysteresis RESET P o5 - 0.7 v
Vi4—Vr— . Hysteresis Xin 0.1 0.5 Y
{“L" input current POg~P0;, P1o~P1;, P2o~P2;
i P3g~P3;, Pdg~P4;, P5g~P5; vi=0v —5 uA
P6y~ P83, PWM
(IR “L" input current INT,, RESET. Xy V=0V -5  uA
“H" input current PO;~P07, P1y~P1;, P3p~P3;
I P4y~P4;, P5;~P5; P6o~ P83 V=12V 12 zA
PWM
“H” input current INT,, RESET, Xin, P2p~P2
I : P 1 IN 0 7 V=5V 5 uA
P4,~Pa;
VRaAM RAM retention voltage At clock stop o 2 \%
1 =4MHz
_A pi ; 6 mA
#, Xout. and D-A pins . Square wave 3
. opened, other pins at ! ' S —
At clock stop
lce Supply current . Vgs, and A-D converter | Ta=25C 1
Iin the finished condi- ‘r a’ vy HA
! ! At clock stop
| tion. § 10
; L T,=75C
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vss=AVss=0V, Ta=25C, fx,,; =4MHz, uniess otherwise noted)
\
[ | Limits
Symbol | Parameter Test conditions e - Unit
) Min. Typ. Max. o
— Resolution Vaer=Vee 8 Bits
—-— Absolute accuracy Vrer=Vce +3 LSB
R_apoer | Ladder resistance value Verer=Vc¢o 2 10 Kk
tconv Conversion time 50 us
VREF Reference input voltage 2 Vee v
Via Analog input valtage | .0 Veer \'4
D-A CONVERTER CHARACTERISTICS (Vcc=5V, Ves=AVss=0V, Ta=25T, fix,)=4MHz, unless otherwise noted)
: : Limits T
Symbol Parameter 1 Test conditions — - - Unit
o Min. Typ Me}x.
— Resolution Veer=Vee 5 Bits
— Error in full scale range Veer=Vece +1 %
tsu Setup time Vree=Vee 3 “S
Ro Qutput resistance : VRer=Vcc 3 k|
VRer Reference voltage : 4 Veo \%
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TIMING REQUIREMENTS

Single-chip mode (Vec=5V%5%. Ves=0V. Ta=25C. lix,, =4MHz, unle

ss otherwise noted)

T T
Symbol Parameter Test conditions T *fﬁ'}']mnj* e Unit
Min. Typ. Max.
tsu(ron—g) | Port PO input setup time s . 270 o ns
tsuipib—g) | VPort Pt input setup time o 2707 T ns
tsucpzn—a) ; Port ;2‘input setup time 77570 ) Vnisi ]
tsutpab_® j Port P3 input setup tlr;e ) ! 270 o 1 __ns
tsucPaD—_g) Port P4 input setup time ' 270 B o ns
tsu(pspo—g) | Port PS5 input setup time ; i 270 o ns
thisrop) | PortPOinputholdtme B - f R . ns |
th(se—pip) | Port P1input hold time 1 20 i ns
th(s—p20) ! Port P2 input holditlme i : 20 ns
th(e—P3D) 1 Port Pa input hold time T 20 - T T s )
th{e—pran) Port P4 input hold time - 20 ) ns
this_rspy | Port PS5 input hold time X ] ] 20 1 ns |
tc External clock input cycle time N o 1250 ns ]
tw External clock input palse width 75 - ng
tr External clock rising edge time o ’ 25 ns
t External ciock falling edge time ) T 25 ns
Eva-chip mode (Vos=5VE5%, V=0V, Ta=25T, f(y,;=4MHz, unless otherwise noted}
Symbol Parameter Test conditions _— - Limits Unit
Min. Typ. Max. |
tsucpon_ @ Port ;PO input setup time o - 2}0 ' ' ‘ r:s
tsutpio—e) Port Pt input setup time T 27077 i 7 w ns
tsu(pzD—9¢) Port P2 input setup time ] - T o270 R - ns
thes_rooy | Port POinput hold time 20 ns |
thee_pioy | Port P1input hotd time T 20 - ; ns
th(s—przp) Port P2 input hotd time 20 ns

Memory expanding mode

and microprocessor mode

(Vo =5V15%, Vss=0V, Ta=25C, fix,;=4MHz, uniess otherwise noted)

! - Limits
Symbol Parameter [ Test conditions - Unit
! Min. Typ. Max.
tsuP2D—_g) Port P2 input setup time : 270 ns
th(s—pP2D) Port P2 input hold time 30 ns
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SWITCHING CHARACTERISTICS
Single-chip mode (Voc=5VE5%. Ves=0V, T3=25C, ;- =4MHz, unless otherwise noted)

Limits
Symbol Parameter Test conditions i Typ.._ T Wax - Unit

e pamvammismme i

tdie_ria: Port P1 data output delay time 230 ns

tdgp_pzof B Port P2 dala ourliaragelay time Fig. 4 - o 2:7‘307 R ns
| g s.rsc)  Port P3 data output defay time B T 230 ns |
) .t.dqg,,p‘,o; ”ail;on P4 Vdazroutprﬂ\ﬁay time o Fig.3 o ,Z,Q, ns

td: ¢_p507iriiglsorl P6 data out;;rd?é}ay time T 230 ns h
Eva-chip mode (Vee=5Vt5%, Vse=0V, T3=25T, fy, =4MHz, unless otherwise noted)

Symbol Parameter Test conditions — __im_is — Unit
Min. Typ. Max.

tdw:;c;;) » Port PO"aadvessiatgut delayﬁtlim;” 7 250 ’ ns
7?(@:;0”7 ' V“Fa}’o adidil;s output delay time | 250 nsr O
! :E;; " Port PO data oztpiui de\ay. ime 7 - ’ 200 ns
o rome, PO PO dota cutout Gelay tme - o - 200 ns |

tdip—p1a. Port P1 address output delay time 250 ns
i td{¢_p1AF;r A Port P1 address output delay time N T - 7250 ns
| tacs_ma,  PortP1 data output delay time o T 200 ns |

tqis_riar;  Port P1 data output delay time T - - 200 ns
Lrﬂtd(}p_pgoj“__f_o_rt P2 diz;ﬁ}pm delra;itriirﬁe fo 4 ; 300 e —

td(e—p2aF; Port P2 data output delay time 300 ns
7td( ¢,R;W; i R/W;ignairmdtr de\aryitxrinrer 7 250 ns

td (e rAwe) T RAW signal output delay time T T 250 ns

tds_pagar  PortP3y data output deiay time B 200 ns |

tdlg,_p;izop;d ForI_PMa_ta output defay time A Fig. 3 7 200 ns
%Edszwucj SYNC signal output delay time ! ) 250 ns

tdcs—syncr)  SYNC signal output defay time : 250 ns

td s—ps,a; ’ Port P3, data output delay time ) . _ 7200 ns |
ﬁfm $—P3,QF) Port P3, data output delay time 200 ns

Memory expanding mode and microprocessor mode

(Voe=5VE5%, Ves=0V, Ta=25C, fix,.=4MHz, unless otherwise noted)

i _ Limits )
Symbol Parameter Test conditions S Unit
Min. Typ. Max. -
td(s_poa;  Port PO address output delay time Fio.3 ' 250 ns
L Al 4 . a. } §
td(s—pia) Port P1 address output delay time . g 250 ns
td(s—p2qa) Port P2 data output delay time Fia 4 300 ns
[— - cT 9.
td(g—p2qrF;  Port P2 data output delay time 9 4 300 ns
tdise—mmw) - R/W signal output delay time Fia - 250 ns
— o - o 1g.
tdcs_svnc: - SYNC signal output delay time s 250 ns
Vee
1k Q
PO
P : —0 P2 ’——I—O
P3 = 100pF 100
- pF
P4 7 7’7[7
P&
¢ © $—1—>
-$ 100pF = 100pF
7 H
Fig. 3 Ports PO, P1, P3, P4, and P6 test circuit Fig. 4 Pont P2 test circuit
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TIMING DIAGRAMS

In single-chip mode ¢

Port PQ output

Port PO input

Port P1 output

Port P1 input

Port P2 output

Port P2 input

Port P3 output

Port P3 input

Port P4 output

Port P4 input

Port P5 input

Port P6 output

td . e—rpoa

|

N

X

td ¢-r10

)(T

td s+-p20

bth ¢— POD

X

td +—rac

{ td ¢—peo

tsy 930¢1 e
— b
le

tc
i tw
fix) N /
/
tr —~ tt
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In eva-chip mode

|

¢ e N /|

—t l-ftd 6—POA} — d ¢~ PoAF — td . o—PoaF
Port PO output X
~ td #-roa

_ tsu Pon—o
Port PO input
I
|

— td e pra: — td o—riar - [* td 1o—pPi1oF

th 2—ro0

/

Port P1 output

— tg s-r10

tSU PID—¢
Port P1 input

— | le— th s—PiD

./

—— iﬂ— td 16— P20 — td ¢—r2aF

Port P2 output

e e
tsu p20-o
Port P2 input

— td ie—Riw - td ce—R/wF -1 |“‘ td 1 s—r3goF
|

th ¢-p20

Port P3, output (R/W)

X

- td e~ pPago
—— |-7 td (e—synee — td 18— syncF — M 1d ‘e—r3,0F
Port P3; output (SYNC) X
— td s-ra0:
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In memory expanding mode and microprocessor mode

A
¢
: [
i
j
f
— td (e—p1a;
Port P1 output 'x
— td cs—r2ai — - td:e—p2or
——— - — + -———-
Port P2 output X floating :
|
|
Port P2 input ! i
—a th ie-p20
|
— td (e—R/w! :
I
Port P3, output (R/W) ‘ >(

. td (¢—poal !
Port PO output
|
tSU !P2D— ¢ —ﬁ -

|
I
,; ‘

— — tg 1s—svyne) i
I
+

Port P3, output (SYNC) i L)(

\ :
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