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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
DESCRIPTION ® Wide operating temperature range -+ —40~85C
The. M37710MBLXXXHP is a single-chip 16-bit -micro- ® Interrupts e 18 types 7 levels
computer designed with high-performance CMOS silicon ® Multiple function 16-bit timer ===+ sreererinieien, ARLEEN 5+3
gate technology. This is housed in a small 80-pin plastic (Pulse motor drive waveform can be output)
molded QFP. ® UART (may also be synchronous) -+ -veeeeeniiinnns 2
This microcomputer has a large 16M bytes address space, ® 10-bit A-D converter:------c--mmeeeeees AR 8-channel inputs
three instruction queue buffers, and two data buffers for ® B-bit D-A converter -:-roeereereeeenennnn 2-channel outputs
high-speed instruction execution. The CPU is a 18-bit para- ® 12-bit watchdog timer
llel processor that can also be switched to perform 8-bit ® Programmable input/output

_parallel - processing. This microcomputer is suitable for
communication, office, business and industrial equipment
controller that require high-speed processing of large data.
lts strong points are the low supply voltage and the small

(ports PO, P1, P2, P3, P4, P5, PG, P7, PB) «errereeieeens 68
Small package
SRR IALILTLIEIES 80-pin fine-pitch QFP (0.5mm lead pitch)

APPLICATION

package. - _
FEATURES Control devices for office equipment such as copiers, prin-
Number of basic instrugtiong:««----r-rveseriereeiemnnnn. =103 ters, typewriters, facsimiles, word processors, and personal
® Memory size ROM roveereereecermmmmnniiniiann 60K bytes computers .
RAM - --ommmmeseescnnnen, 2048 bytes Control devices for industrial equipment such as ME NC,
® Instruction execution time communication, portable equipment, and measuring instru-
The fastest instruction at 8MHz frequency -----++++- 500ns ments
@ Single iow supply voltage: -~ - rsmeereen. 2.7~5.5V
® Low power dissipation NOTE
- (At 3V supply voltage, 8MHz frequency) --- 12mW (Typ.) Refer to “Chapter 5 PRECAUTIONS” when usmg this mic-
(At 5V supply voltage, 8MHz frequency) --* 30mwW (Typ.) rocomputer.
PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI MICROCOMPUTERS

M37710MSLXXXHP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

FUNCTIONS OF M37710M8LXXXHP

Parameter Functions
Number of basic instructions 103
Instruction execution time 500ns (the fastest instruction at external clock 8MHz frequency)
. ROM 60K bytes
Memory size
RAM 2048 bytes
P0~P2, P4~P8 8 -bitX 8
input/Qutput ports
P3 4 -bitx 1
) TAQ, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers
TBG, TB1, TB2 16-bitX 3
Serial 170 (UART or clock synchronous serial 1/0)X2
A-D converter 10-bitX 1 (8 channels)
D-A converter 8 -bitX 2
Watchdog timer 12-hitX 1
3 external types, 16 internal types
Intercupts

(Each interrupt can be set the pricrity levelsta 0 ~7.)

Clock generating circuit

Built-in{externally connected to a ceramic resonator or quartz crystai resonator)

Supply voltage

2.7~5.5V

Power dissipation

12mw (At 3V supply voltage, external clock & MHz frequency)

30mw (At 5V supply voltage, external clock 8 MHz frequency)

Input/Qutput voltage

5V

Input/Output characteristic

Output current 5mA
Memaory expansion Maximum 16M bytes
Operating temperature range —40~-85TC

Device structure

CMOS high-performance silicon gate process

Package .

80-pin plastic moided fine-pitch QFP {80P6D-A : 0.5mm lead pitch)
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M37710MSLXXXHP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION

P80~ P87

Pin Name Input/Output Functions

Ve, Power supply Supply 2.7 to 5.5V to Ve and OV to Vss.

Vss '

CNVgg CNVgg input Input This pin controls the processor mode. Connect to Vgg for single-chip mode, and to Vcc for external ROM
types.

RESET Reset input Input To enter the reset state, this pin must be kept at a “L" condition which should be maintained for the re-
quired time.

Xin Clock input Input These are I/Q pins of internal clock generating circuit. Connect a ceramic or quantz crystal resonator be-
tween Xpy and Xour. When an external clock is used, the clock source should be connected to the Xy pin

Xout Clock output Output and the Xpyt pin should be left open. -

E Enable cutput Quiput | Data or instruction read and data write are performed when output from this pin is “L".

BYTE Bus width selection input | Input in memory expansion mode or microprocessor mede, this pin determines whether the external data bus is
8-bit width or 16-bit width. The width is 16 bits when “L" signal inputs and 8 bits whea “H” signal inputs.

AVgo Analog supply input Power supply for the A-D converter. AVss is also used for D-A converter. Connect AVec to Ve and AVgs o

AVgg Vgs externally.

Veer Reference voltage input|  Input This is reterence voltage input pin for the A-D converter and the D-A converter.

POo~-PU7 14O port PO [150] In single-chip mode, port PO becomes an 8-bit 1/0 port. An 1/0 direction register is available so that each
pin can be programmed for input or output. These ports are in input mode when reset .

Address({Az~Ag)is output in memory expansion mode ‘or microprocessor mode.

P1p~FPt; 170 port P1 [F{®] In single-chip mode, these pins have the same functions as port P0. When the BYTE pin is set to “L" in
memory expansion mode or microprocessor mode and external data bus is 16-bit width, high-order data
{Dys~Dg)is input or output when E output is “L" and an address (A;s~Ag) is output when E output is "H".
if the BYTE pin is “H” that is an external data bus is 8-bit width, only address(A15~Ag\)is output.

P2y~P2; 170 port P2 10 In single-chip mode, these pins have the same functions as port PO. In memofy expansion mode or microp-
rocessor mode low-order data(Dyvao) is input or ou(pul when E output is “L" and an address(Az~Ag)is
output when E output is “H".

P3y~P33 170 port P3 ' 1/0 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or micro;ﬁ-
rocessor mode, R/W, BHE, ALE, and HLDA signals are output,

P4¢~Pd; 170 port P4 170 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp- |
rocessor mode, P4y and P4, becomeé HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip made. In single-chip mode or memory expansion mode, port P4, can be program-
med for ¢, output pin divided the clock to Xiy pin by 2.'In microprocessor made, P4, always has the func-
tion as ¢ output pin.

P5¢~P5; 1/Q port P5 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as I/0
pins for timer AD, timer A1, timer A2 and timer A3. P5;~ P5g¢ also function as output pins for pulse motor
drive waveform.

P6¢~P6;7 1/Q port P8 170 In addition to having the same functions as pnrt PO in single-chip mode, these pins also function as I/0
pins for timer A4, external interrupt input INTy, INT; and INT; pins, and input pins for timer BO, timer B1 and
timer B2. P6; also functions as an output pin for pulse motor drive waveform.

P7o~P77 17Q port P7 170 In addition to having the same functions as port PO in single-chip mode, these pins atso function as anaiog
input ANg~AN; input pins. P77 also has an A-D conversion trigger input functicn.

17/Q port P8 170 In additicn to having the same functions as port PO in single-chip mode, these pins also function as RxD,

TxD, CLK, CTS/RTS pins for UART 0 and UART 1, and output pins for DA converter.
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SINGLE-CHIP 16-BIT CMOS. MICROCOMPUTER

BASIC FUNCTION BLOCKS

The M37710MBLXXXHP has the same functions as the
M37710M4BXXXFP except for the following:

(1) The ROM size is 60K bytes.

(2] The RAM size is 2048 bytes.

(3) The reset circuit is different.

(4) The package is different.

Therefore, refer to the section an the M37710M4BXXXFP.

'MEMORY

The memory map is shown in Figure 1.

0000005 . 000000;¢ 000000,
00007Fys
000080;¢ ' ~
Bank 0,64 : : . ~ Peripheral devices

Internal RAM ~ contrel registers

OOFFFF e 2048 bytes ‘ ) \\
010000¢ 00007F ¢

\ 00087F,q

Bank 146 ' \ 001000,

01FFFFy5 \

\ : Interrupt vector table

\
\ ‘ 00FFD6: A-D conversion

\ : UART1 transmission
_ / UART1 receive
\ /| UARTO transmission

’ UARTO i
} Internal ROM / receive

A Timer B2
60K bytes / Timer B1

\ / Timer BO
: A / Timer Ad

. ' . Timer A2

Bank FEe \ / Timer Al
\ / Timer AQ

FEFFFF1s \ -/ ":;2
FF0000,6 \ / ,

I
{
+
e
s
]

® * ¥ e a8 Fr e umw
£ o

INT,
\ / Watchdog timer
Bank FF,q ' 00FFD6,s |~ — — — — DBC _
. \ BRK instruction

\ Zero divide
FFFFFFs 0OFFFF 00FFFEe RESET

Fig. 1. Memory map
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MITSUBISHI MICROCOMPUTERS

M37710MSLXXXHP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

RESET CIRCUIT
Reset occurs when the RESET pin is returned to “H” level
after holding it at “L” level when the power voltage is at 2.7
-to 5.5V. Program execution starts at the address formed by
setting the address pins Aj3~ A t0 0045, Ays~ Ag to the
contents of address FFFF,5 and A;~ A, to the contents of
address FFFEg.
Figure 2 shows the status of the internal registers when a
reset ocours.
- Figure 3 shows an example of a reset circuit. The reset in-
put voltage must be held 0.55V or lower when the power
voltage reaches 2.7V.

Power on
M37710MBLXXXHP -~
-
S Voo / 2.7v
RESET v '
[ole] O v
26 A 67
RESET /_
I ov T 0. 55v

Fig. 3 Example of a reset circuit {perform careful
evaluation at the system design level before using)

@
8

Part PO data direction register
Port P1 data direction register

Port P2 data direction register

Port P3 data direction register

Port P4 data direction register
Port P5 data direction register
Port P6 data direction register
Port P7 data direction register
Port P8 data direction register
A-D control register 0

A-D control register 1

UART 0 Transmit/Receive mode register
UART 1 Transmit/Receive mode register
UART 0 TransmiURecgive control register 0
UART1 Transmit;'ﬂeceive controd register 0
UART 0 Transmit/Receive control register 1
UART 1 Transmit/Receive control register 1
Count start flag

One-shot start fiag

Up-down flag

Timer A0 mode register

Timer A1 mode register

Timer A2 mode register

Timer A3 mode register

Timer A4 mode register

Timer BO mode register

Timer B1 mode register

Timer B2 mode register

Address
(044g)-
(054
(0815)-+

(09,4)--

(0Cqe)
(0D4g)

(10‘5)‘..
(114}
{(1446)-
(1Eq8)
(1Fg)-
(3046)
(381¢)-

(340)--

(3C1g)-

(3546}

{3Dyg)--

(40,6)+
(42"5)"'
(4416}
(5615) -
(57,6)m
(584¢)-
(59467

(5A16)
(5816)'"

(50‘5

(6D4e)

W(’}':E“}“{.O
[oo[oo[o|o]1[o
io]o[o[o|o|o|1|oI
lmqomoloio;
we
]
T
we
[ o ]
OpnDEnon
nonzonon
nonennn

Address

{89 Processor mode register 0 (5Eqq) - ] 00,6 )1
30 Processor mode register 1 {BF )~ MM_{H
() Watchdog timer (60y5) | FFF.q ]
132) Watchdog timer frequency selection flag (6145)- D%W 0 ‘
#3) Waveform output mode register  (625)- J 00,4 }
(34} Reserved area (Do nol wrile lo this address)  (66,¢) ] 00,¢ l
35} A-D conversion interrupt control register (7045)-+ W 0 (0 ‘ 0 I 0 ‘
{36)  UART 0 transmission interrupt control register (71,40 W 0 I 0 ‘ 0 l DJ
(37)  UART 0 receive interrupt conlrol register (7246) M 0 E 0 ] DI 0 l
(38)  UART 1 transmission interrupt control register (7318) - X{nm
(38 VART t receive intermupt conlrol legisie} (7446) 0 } 0 [ 0[ 0‘
@0 Timer AQ interrupt control register (75:¢) 0100 0]
@1 Timer A1 interrupt control register (76,4) ojo|o0 OI
#2) Timer A2 interrupt control register (7746) W 0| 0 1 0 1 0|
@3 Timer A3 interrupt control register (7816) - W 0|0 I 0 I 0|
W) Timer A4 interrupt control register (79:6) [><]><I><[>4 ¢ | 0 | 0 | 0 I
#5)  Timer BO interrupt controf register (7A48)- g(a|o|Q |
@#6) Timer B1 interrupt control register (7By6)- gf(ajoia !
#7) Timer B2 interrupt control register (7Cg) M><[><I><] 0 | 0 l 0 l 0 |
@8) INT g interrupt control register  (7Dq)- - |><]><! 0 I 0 | 0 LO l 0 [ O|
“8 INT, interrupt control register (7E4g) N>4 [4] I 4] | 0 | a [ 0 , OI
60 INT » interrupt control register (7Fy) 0 I 0 l OJ 0 l 0 [ 0|
51 Processor status register PS [0 1 0 ‘ 0 \ ? ’ 0 | 0 I 0 | 1 [ ? [ ? |
52 Program bank register PG | 00,6 l
{53) . Program counter PGy | Content of FFFF,g '
{54 Program counter PC_ [ Content of FFFE g {
{889 Direct page register DPR ‘ 000044 \
56 Data bank register DT t 0045 l
Contents of other registers and RAM are not initiatized and should be in-
itialized by software.

Fig. 2 Microcomputer internal status during reset

§ =mi.MANr=n

v ey - - -
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ADDRESSING MODES

The M37710M8LXXXHP has 28 powerful addressing mod-
es. Refer to the 7700 Family addressing mode description
for the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710MBLXXXHP has 103 machine instructions. Re-
fer to the 7700 Family machine instruction list for details. '

DATA REQUIRED FOR MASK ROM ORDERING
Please send the following data for mask orders.

(1) M37710MBLXXXHP mask ROM order confirmation form
(2) BOP6D mark specification form '

. (3) ROM data (EPROM 3 sets)

I fF =M =n el e e te e e - - —
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M37710MSBLXXXHP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symhol Parameter Conditions Ratings Unit
Veeo Supply voltage —0.3~7 Vv
AVeas Anaiog supply vollage —0.3~7 \'4
Vv Input voltage RESET, CNVgg, BYTE —0.3~12 v

Input valtage POy~ PO;, P1y~P1;, P2y~P2;, P3p~P3s, .
V| P40"'-'P47, P50"‘P57, P50““P67, P70~P77, _0. 3~Vcc+0. 3 v
P8y~ P87, Vrer, Xin
Output voltage POy~P0;, P19~P1;, P2g~P2;, P3y~P3s,
Vo Pdq~ P4y, P5g~ P57, Pby~Pb;, P7g~F7;, —0. 3~Vgc10.3 v
P8y~ P87, Xour, E
Pd Power dissipation Ta=25C 200 mw
Topr Operating temperature —40~85 c
Tstg Storage temperature —B65~150 'C

RECOMMENDED OPERATING CONDITIONS (voc=2.7~5.5v, Ta=—40~85C, unless otherwise noted)

Limits
Symbal Parameter Unit
Min. Typ. Max.
Veo Supply voltage 2.7 5.5 A\
AVce Analog supply voltage Vee v
Vss Supply voltage 0 \Y
AVgg Analeg supply voltage 0 \
High-level input voltage P0p~P0;, P3y~ P33, P4y~ P4;,
PSg~P5;, Py~ P8y, P7y~P73,
Vin PB:f-PB:. x.io, ﬁ%, :}NVS;, 0.8Vee Voo v
BYTE
High-level input voltage P1o~F1;, P2;~P2
Vin ¢ i ¢ (Inosmg!; ch|op mo:ie) 0.8Voo Veo v
ngh -level input voltage Pig~P1;, P2p~P2;
Vin (in memory expansion mode and | 0. 5Vgc Vee v
microprocessor mode)
Low-level input voltage POy~PO;, P3,~P3;, P4g~P4;,
P&o~P5;, P6y~P6;, P7o~PT77,
Vie P82~P8;. Xlr: ?SZET, ::st; 0 0.2Voe| V
BYTE
Low-leve! input voltage P1y~P1;, P2p~P2;
Vie i ¢ (inosingI;-ch?p mo:e) 0 0.2Vee v
Low-level input valtage P1g~P1;, P2¢~P2;
Vio (in memory expansion mode and 0 0.16V¢q v
microprocessor mode)
High-lavel peak cutput current POy~ POz, P15~P1;, P2g~P2;,
lonpeak: P3¢~ P3y, Pdg~P4;, Phg~P&s, —10 mA
PGy~ PGy, P7o~P7;, P8y~P8;
High-level average output current POg~PO0;, P1g~P1;, P2y~P2;,
loncavg) P3p~P33, Pdg~P47, PSp~P5;, -5 mA
PS[)’“"PGL P70~P77, P80~P81
Low-level peak output current POy~ POy, P14~P17, P2g~P27,
lowpeak) P3g~P3y, Pdo~Pdz, P5g~P5y, 10 mA
P&o~P6;7, P7y~P77, P8y~P8;
Low-level average output current POy~ P07, P1y~P17, P2p~P2;;
|o|__( avg) P30~P33, P40~P47, P50~P57, 5 mA
P60~P67, P79""P77, P8Q~P37
£(Xin) External clock frequency input 8 [ MHz
Note 1. Average output current is the average value of a 100ms interval,

2. The sum of lo(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of locpeak) for ports P4, P5, P8, and P7 must be 80mA or less, and

the sum of lonpeak) for ports P4, P5, P6, and P7 must be 80mA or less.
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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25%, {(Xu)=8MHz, unless otherwise noted)

Symbol - Parameter . Test conditions Limits Unit
: Min. Typ. Max,
High-levet output voltage P0y~P07, P1g~P17, P29~P2;,
Vou P3y, P3, P3y, Pdg~ P4y, Voc=sV, '_°”=_wmA 3 v
P50~P57, P60~ PG?. P70~p77.
PBD__;PBT Vee=3V, lgy=—1mA 2.5
Vou ngh—level output voltage :g::‘PZ??'pZDNPh P2q~P2;, Vec=5V, lon=—400A 4.7 v
Vee=bV, lgy=—10mA 3.1
Vou High-level autput voltage P3, Veo=5V, lgn=—400uA ‘ 4.8 _ v
Vee=3V, lop=—1mA 2.6
V=5V, logn=—10mA 3.4
Von High-level output voltage E Vee=5V, lgy=—400zA 4.8 Y
Vcc=3v. IOH=_] mA 2.6 ’
Low-level output voltage POy~PO0;, P1y~P1;, P2;~P2;,
Vo Py, P3;, P33, Pdg~Pi;, VeV, o =10mA 2 v
P&~ P57, P6o~P6;, P7o~P7;,
Py~ Py ‘ Voe=3V, lo,=1mA 0.5
VoL Low-level output voltage igz~PP3(37PF;13 o~P1z, P20~'P27, Veo=5V, lo,=2mA 0. 45 v
Vcc=5V, |OL=10mA 1 . 9
VoL ‘Low-level output voltage P3; Vee=5V, lo,=2mA 0.43 v
Vee=3V, lopp=1mA 0.4
Vcc=5V, I0L=iOmA 1.6
VoL Low-levei output voltage E Vee=5V, loL=2mA 0.4 Vo
: Vee=3V; lo.=1mA 0.4
VooV Hysteresis @@, TAON~TA4p, TBON~TB2u, Vee=5V 0.4 1 v
INTo~INT2, ADrra, CTSo, CTSr, GLKg, CLK; Vee=3V Q.1 0.7
Vr+—Vr_ | Hysteresis RESET :Z:;zx g 12 gj v
Vy+—Vy— | Hysteresis Xy :Zz;zx 000:3 g::; v
High-level input current POg~P0;, P15~P17, P2y~P27,
o Pay~P3s, Pdy~Pdy, PSy~Ps;, | TV VIESY 5 A
PBy~P6y, PTo~P77, P8o~P8s, ‘
X, RESET, GNVss, BYTE Veo=3V, V=3V 4
Low-level input current POy~P07, P1p~P1;, P2;~P2;,
| P3g~P3;, Pdg~Pd;, P5g~PS;, Voo=oV, V=0V —S A
i P6o~ P67, P7o~P7;, P8y~P8;, ! . “
; X, RESET, CNVgs, BYTE Veo™=3V, V=0V -
Vaam RAM hold voltage When clock is stopped. 2 v
In single-chip f(Xn)=8MHz, | Vgo=5V 6 12
mode output square waveform | Voo=3V 4 8 mA
lee Power supply current ::Z:t:leirs ?pen Ta=25C when clack is 1
: PINS ¢ stopped.
are Vsg during 3 —85C when clock is A
reset stopped. 20

e L e ] - -
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

A'D CONVERTER CHARACTERISTICS (Voc=AVcc=5V, Vss=AVes=0V, Ta=25C, (X ) =8MHz, uniess otherwise noted)

Symbol ) ' Parameter - Test conditions - Limits . Unit
. Min. Typ. Max.

- Resolution - Vaer=Vec 10 Bits
= Absolute accuracy Vrer=Vec ' +3 LSB
Riapoer | Ladder resistance Veer=Vce 5 20 kQ
teony Conversion time ) - ) 29.5 uS
VRer Reference voltage 2.7 Veco v
Via Analog input voitage 0 Vaer \"

D-A. CONVERTER CHARACTERISTICS (vce=5v, Vss=AVgs=0V, Ta=25T, f(Xin)=8MHz, unless otherwise noted)

" Limits .

Symbaol Parameter Test conditions - Unit

) Min. Typ. Max.

— Resolution 8 Bits

— Absolute accuracy 1.0 %
tsu Set time 3 F7T]
Ro Output resistance 1 2.5 4 kQ
WREF Reference power input current (Note)} 3.2 mA

Note. One D-A converter is used, and the value of D-A register for unused D-A converter is "0015"
Current that flows to the ladder resistance of A-D converter is excluded.
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. SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING REQUIREMENTS (Voo=2.7~5.5V, Ves=0V, Ta=25¢, f(Xn)=8MHz, unless otherwise noted)
External clock input '

Symbol : ' Parameter Limits Unit
Min. Max. .
te External clock input cycle time ) 125 |- ns
b () External clock input high-level pulse width ' : 50 ns
twer) External clock input iow-leve! pulse width ‘ 50 ns
tr External clock rise time 20 ns
t External clock fall time 20 ns
Single-chip mode
Symbol Parameter Limits Unit
. Min. Max.
tsutpoo—e) | Port PO input setup time 300 ns
tsucpip—e) | Port P1 input setup time 300 ns
tsucpep—e) | Port P2 input setup time 300 ns
tsu(pap—e) | Port P3 input setup time 300 ns
tsu(pap—e) | Port P4 input setup time 300 ns
tsutesp—e; | Port P5 input setup time 300 ns
tsucrsp_g) | Port PE input setup time 300 ns
tsu(prp—e) | Port P7 input setup time 300 ns
tsu(pso—e) | Port P8 input setup time 300 ns
J - thie—eop) Port PO input hold time 0 ns
th(e—p1D) Port P1 input hold time 0 ns
th{e—pP20) Port P2 input hold time 0 ns
th(e—paD) Port P3 input hoid time 0 ns
thi(e—PaD) Port P4 input hold time 0 ns
thie—prso) Port P5 input hold time Q ns
thie—resD) Port P6 input hold time 0 ns
thie—r7D) Paort P7 input hold time 0 ns
th(e—pap) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter - Limits Unit
Min. Max,
tsuieio—e) | Port P1input setup time 80 ns
tsu(pzp—e) | Port P2 input setup time 80 ns
tsutroy—e,) | RDY input setup time 90 ns
tsutHoLo—#) HOLD input setup time 90 - ns
th(e—P1D) Part P1 input hold time 0 ns
thie—pzo) Port P2 input hold time 0 ns
th(g,—rov) | RDY input hold time 0 ns
th(s,—Hoip) | HOLD input hald time 0 ns
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer A input (Count input in event counter mode)

. Limits
Symbol Parameter - Unit
Min. Max.

“totta) TAiy input cycle time 250 ) ns
tw(TAR) TAly input high-tevel pulse width 125 ns
twiTaL) TAl input low-level pulse width 125 ns

Timer A input (Gating input in timer mode)
Limits
Symbot Paramsler : - Unit
) Min. Max. |
toeTa) TAiy input cycle time 1000 ns
B (TAH) TAiy input high-level pulse width 500 " ns
twiTaL) TAin input low-level puise width 500 ns
Timer A input (Extemal trigger input in one-shot pulse mode)
Limit
Symbol Parameter s Unit
Min. Max.
toiTa) TAi input cycle time 500 ns
twiTar) TAi input high-level pulse width 250 ns
twiTaL) TAi input low-level pulse width 250 ns
Timer A input {External trigger input in pulse width modulation mode)
Limit
Symbol Parameter Al Unit
Min. Max. .
b (TAH) TAi input high-level pulse width 250 ns
tw(TaL) TAiiy input low-level pulse width 250 ns
Timer A input (Up-down input in event counter mode)
i
Symbol Parameter imits Unit
Min. | Max.
tecum) TAlgyr input cycle time 5000 ns
twiuen) TAiour input high-level pulse width 2500 ns
twiuprL) TAigur input low-level pulse width 2500 ns
tsu(ue-Ty) TAioyr input setup time 1000 ns
thery-up) TAigur input-hold time 1000 | - ns
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS
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Timer B input {Count input in event counter rmode )

Symbol Parameter Limits Unit
Min. Max.
tecre) TBiy input cycie time (one edge count) 250 ns
twiTen) TBiw input high-level pulse width {one edge count) 125 ns
twiTeL) TBi input low-level pulse width {one edge count) 125 ns
terra) TBiw input cycle time (both edges count) 500 ns
twireh) TBiw input high-level pulse width {(both edges count) 250 ns
twiteL) TBim input Icw-level pulse width (both edges count) 250 ns
Timer B input (Pulse period measurement mode)
Symbol Parameter Lirmits Unit
: Min. Max. .
tcirs) TBiw input cycle time 1000 ns
twiTeH) TBipy input high-level pulse width 500 ns
twiTeL) TBiw input low-level pulse width 500 ns
Timer B input {Pulse width measurement mode)
Symbol Parameter Limits Unit
Min. Mao.
tcore)y TBi input cycle time 1000 ns
twiTem) TBi input high-level pulse width 500 ns
twiTeL) TBijn input low-fevel pulse width 500 ns
A-D trigger input
Symbol Parameter Limits Unit
Min, Max. .
tc(ap) ADrre input cycle time (minimum allowable trigger) 2000 ns
twiapL) ADrr input low-level pulse width 250 ns
Serial 1/0
Symboi Parameter Limits Uni't
Min. Max.
tccok) CLEKj input cycle time 500 ns
tw(crH) CLK; input high-level pulse width 250 ns
twickL) CLK;] input low-level pulse width 250 ns
tdic—a) TxDj output delay time 170 ns
thio—a) TxDj held time 0 'ns
tsu(o—c) RxDj input setup time 80 ns
thic—p) RxDj input hald time 100 ns
External interrupt INTj input
Symbol Parameter Limits Unit
Min. Max.
twOnH) INTj input high-level pulse width 250 ns
twvlinL) WT. input low-level pulse width - 250 HE
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SWITCHING CHABRACTERISTICS (Voc=2.7~5.5V, Ves=0V, Ta=25T, f(Xu)=8MHz, unless otherwise noted)
Single-chip mode

Symb6| Parameter Test conditions Limits Unit
Min. Max.
tdie—procn) Port PO data autput delay time 300 ns
tdie—P1q) Port P1 data output delay time : 300 ns
tde—pza) Port P2 data output delay time i ' 300 ns
tdie—paq) Port P3 data output delay time 300 ns
tde—paq) Port P4 data output delay time Fig. 4 : 300 ns
td(e—psq) Port P5 data output delay time 300 ns
tdce—pPsad Port P6 data output delay time ’ - 300. ns
tdie—rra) Port P7 data output delay time ) 300 ns
td(e—paaq) Port P8 data output delay time 300 ns
Memory expansion mode and microprocessor mode (when wait bit = *1")
Symbol Parameter Test conditions Limits l Unit
Min. Max.

td{poa—g) Port PO address output delay time 62 ns
td(e—P1Q) Port P1 data oulput delay time (BYTE="L") 4 130 ns
tpxz(e—_piz) | Part P1 floating start delay time (BYTE="L.") 10 ns
ta(P1A—E) Port P1 address output delay time 62 ns
tdpia—_aLe) | Port P1 address output delay time 52 ns
td(e—pP2a) Port P2 data output delay time ‘ 130 ns
tpxz(e_p2z) | Port P2 floating start delay time 10 ns
tdipea—e) Port P2 address output delay time 62 ns
td(pza—aLe) | Port P2 address output delay time 52 ns
td¢s —nLpa) | HLDA output delay time 120 ns
td(aLE—E) ALE output delay time : 4 ns
twiae) | ALE pulse width 82 ns
tBHE—E) E_IE output delay time Fig. 4 ’ 62 ns
tdir/w—e) R/W cutput delay time 62 . ns
tdie—g,) ¢, output delay time ‘ 0 40 ns
thie—poa) Port PO address hold time 95 ns
thiaLe_p1a) | Port P1 address hold time (BYTE="L") 9 ns
thie—Pic) Port P1 data hold time (BYTE="L") 95 ns
tpzx(e_p1z) | Port P1 floating release delay time (BYTE="L") . a5 ns
thie—p1a) Port P1 address hold time (BYTE="H") 95 - ns
th(aLe—pza) | Port P2 address hold time 9 ns
thee_peq) | Port P2 data hold time ' _ 95 ns
tpzx(e_p2z) | Port P2 floating release dslay time a5 ns
thie—BHE) BHE hold time ) 18 ns
th(e—rsw) | R/W hold time . 18 ns
twie) _E pulse width 20 | ns
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Memory expansion mode and microprocessor mode

(when walt bit = “0”, wait selection bit = “1", and externai memory area is accessed)

Symbol Parameter " Test condHions Limits Unit
) Min. Max.

td(Poa—E) Port PO address output delay time ’ - 62 ns
tdie—p1gy | Port P1 data output delay time (BYTE="L") ' , 130 ns
tpxz(g_pi1z) | Port P1 floating start delay time (BYTE="L") ‘ 10 ns
tdipta—E) Port P1 address cutput delay time 62 ! ns
tdtpra—aLe) | Port P1 address output delay time ‘ : 52 ns
td(e—r2a) Port P2 data output delay time - ' - : 130 ns
tpxzZ(e_paz) | Port P2 floating start delay time : i0 ‘ns
t(j‘(pzA_E) Port P2 address output delay time - 62- ns
tdpza—ace) | Port P2 address output delay time ) 52 : ns
tdcs ,—nLoa) | HLDA output delay time 120 ns
tdcaLEe—E) ALE output delay time 4 ns
twiaLE) ALE pulse width . 82 ns
td(BHE—E) WE output delay time Fig.4 62 ns
tdirrw—e) | R/W output delay time 62 ns
tdie—s $4 output delay time : ) . 0 40 ns
thie—poa) Port PO address hold time S ' 95 . ‘ns
thiaLe—pP1a) | POrt P1 address hold time (BYTE="L") 9 ns
the_picy | Port P data hold time {BYTE="L") ' 95 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="“L") - 95 ns
th(e—p1a) Port P1 address hold time (BYTE="H") ' 95 ns
thiaLe—pza) | Port P2 address hold time ‘ - 9 ns
thie—rzan Port P2 data hoid time i B ns
tpzx(e_p2z) | Port P2 ficating releass delay time 95 | ns
th(e—ene) | BHE hold time : 18 ns
thie—rmw) R/W hold time 18 ns
tweD) E pulse width ' 470 ns
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ISINGLE-CHII; 16-BIT CMOS MICROCOMPUTER

Memory expansnon mode and microprocessor mode

(when wait hit = “0", wait selection bit = “0", and external memory area is accessed)

Fig. 4 Testing circuit for ports PO~P8, ¢,

Symbol Parameter Test conditions - Limits Unit
- Min. Max.
td(paA;E) Port PG address output delay time 312 ns
tde—P1c) Port P1 data output delay time (BYTE="L") 130 ns
tpxz(e—p1z) | Port P1 tioating start delay time (BYTE="L") 10 ns
td(r1a—e) Port P1 address output delay time 32 ns
tdtpia—aLe) | Port P1 address output delay time 177 ns
td(e—p2a) Port P2 data output delay time 130 ns
tpxz(e—_p2z) | Port P2 floating start delay time 10 ns
td(p2a—g) Port P2 address output delay time 312 ns
td(pza—aLe) | Port P2 address output delay time 177 ns
td(s,—nLpa) | HLDA output delay time 120 ns
td(ALE—E) ALE cutput delay time 100 ns
twiarey | ALE pulse width 207 ns
tdisHE—E) W_E output delay time Fig. 4 312 ns
td(R/Aw—E) R/W output delay time 312 ns
tdie—e}) $+ output delay time 0 40 ns
‘thie—poa) Port PO address hold time 95 ns
thiaLe—p1a) | Port P1 address hold time (BYTE=="L") 105° ns
thie—e1qy | Port P1 data hold time {BYTE="L") g5 ns
tpzx(e—pi1z) | Port P1 floating release delay time (BYTE="L") a5 ns’
thie—P1a) Port P1 address hold time (BYTE="H") 95 ns
thtaLe—eza) | Port P2 address hold time 105 ns
thie—p2a) Port P2 data haid time 95 ns
tpzX(e—p2z) | Port P2 floating release delay time 95 ns
th(e—ene) | BHE hold time 18 ns
thie—rw) | R/W hold time 18 ns
twiel) E pulse width 470 " ns
PO o
P1
P2 T Yo0pF
P3 —
P4
Ps a
P&
P7
P8
$4
E
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING DIAGRAM v
Single-chip mode

H{Xm)

mi

le—  td(E—pPog)

Port PO output L x

tsutpon—E)

Port PO input : - (—_X thie=pap)

l<—> td(e—ri10)

Port P1 output

tsutpip-£)

o

Port P1 input thie—rio1

tdie—-pocn

tsucp20-£)

Port P2 input thie—r20)

';W

tdie—pacy

X
2\
| _ "
X

Port P3 output

|
tsuipap~g)

Port P3 input

<

L thie—rao)

re—>| tde-pac)

A thie—p4n;

re—> tdie—psq)

Port Pé'output

tsu(Pap—£)

~

Port P4 input

Port P5 ouiput

tsucrsn—g)

) th(e—psD)

<

LS

Port PS5 input

tdie—Pe)

Port P& output

tsutpsp—¢)

Port P& input

<

thie—rsp)

tdte—prar

Port P7 output

tSU(PTD—E

7 input
Port P7 inpu thie—prp}

ﬁl,
ped WP )

td(e—psa)

%(E—PBD)

Port P8 output

tguipsp—E)

Port P8 input

ﬁ—lr
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T SINGLE-CHIP 16-BIT CM0S MICROCOMPUTER
tgira)
tweran)
- ’ . )
TAin input /
twiTal) :
| !
toiuer
twiurH)
TAigyr input / ’_\
twiupL! ‘
|

TAigyr input .
{Up-down input)

A

In Event counter mode

TAiy, input
{When count by falling)

—_— hiT—ue tsuiur—Ti Y

TAiy.input
(When count by rising)

T

tcove)
tw(TeH)
—— :
TBiyy input j /r \
Iwirsy)
|
totan
twiaow)
ADrgg input \ \ /
toick)
twickH)
CLK; - /' I \L /#' \
twickL),
TxD; x
\
tdic~a
[ tsuio—c) thic-or |
RxDj K
twiin
INT; input

twine)
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode

(When wait bit = “1")

. ,————'---———-——-——.———m —————————
/
¥
.ﬁﬁinput N /

tsutrov—¢,)|  this1-rov)

mi

f

(When wait bit = "0”) - . : ‘

_ e
\ y
¥4

mj

RDY input . /

tsutrov—sp)|  thisr—rov)

f

(When wait bit ="1" or “0" in common)

&

L\

1 _
tsutHoLD— e K& —HOLD)

HOLD input

die—rLoa) tdim—HLDA)

HLDA output

Test conditions

* Vg =2.7~5,5v

» Input timing voltage Vv, =0. Voo Vin= O.lBVCC
« Output timing voltage © Vo = 0.8V, Vo = 2.0V



PRELIMI

nal SDe
" s not @ B -
Notice: TS gy are sDIECt

o arameirtc Tim

1o chang®

NARY

3 e
cification Som

MITSUBISHI MICROCOMPUTERS

M37710MS8LXXXHP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode (When wait bit="1")

H{(X)

#1

Port PO output
(Ag~Az)

Port P1 output
(Ag~A,5/Dg~D;s)
(BYTE="L")

Port P1 ouiput
(Ag~Ass)
(BYTE="H")

Port P1 input

Pori P2 output
(Ayg~Aza/Do~D7)

Port P2 input

Port P3, output
(ALE) .

Port P3, output
{BHE)

Port P3, autput
(R/W)

twio)

_ N\

Y1

tdte—s ) de—sp)
tuptew) y
diroa—e)
thie—roa)
X Address Address
thiae—pr1a thie—p1a) tpxzie—riz» ‘
Address Data Address | W —— — — —
td(pra—are) | {71 ltE—P1Q)
tdip1a—er
thie—p1a) .
Y
X Address L Address
tsutprio—e) thie-rrol
theaLe—pza) u—.’ thie~pea) tpxzie—r2z)’ Wpzxe—paz!
Address X Data Address | W —— ——— -1 - L Address
t — -
e d(pza—e) SU(P20—E) \
tdipza—ace) | | tdte—peq) N E=-P2D)
twiace)
tdiae-e
\ / \.
idrene-e ‘-ﬁ thee-sre)
—BH
__ X X
fdtnrw—e! thie—rw:

Test conditions

. VCC=2' 7~5.5V

* Qutput timing voltage : Vo, =0, 8V, Vou=2.0V

* Ports P1, P2 input

: V||_=0. IBVcc, V|H=0. SVCC
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode

(When wait bit = “0", wait selection bit = “1”7, and external memory area is accessed)

tc
1{Xin)
#
(e~ gy
£ twiew) lde—s)
. ; j '
A /
thie—poa) fem 1droa—e) .
Port PO output X Address | X ‘
(Ag~As) L Address
th(ALE—Pu)I‘ thie-r 10) [<7 Ipxzie—p1z) tpzx (e—r12)
Port P1 output :
(Ag~A15/Dg~Dy5) Address Data Addrss% Address
(BYTE="L"} .
re—=t id(e—P10)
td(P1A—ALE)
thie- e 1t - .
Port P1 output h(E—P 14) diP1A—E}
{(Ag~As5) ) X Address Address X
(BYTE="N")
: tsuipin—g) thie-ri0)
Port P1 input
th(ALE—P2A) thie-r 2q) toxzie—p22) tpzxie—pez)
Port P2 output - j /
(Arg~Aza/Dg~Dy7) Address X Data Addrsssll N Address
4 tsuipzo—g)
: tdiraa—e) thee - poo)
tdir2a—aLe) | | tde-r20)
Port P2 input
twiaLe)
i
) re— et aLE—E)
Port P3; output
{ALE).
tdieHe-E) ' _
e thie— gue)
Port P3, output )V
(BHE) \
ldirw—6)
thie— rew)

Pon_Pag cutput
(R/W)

Test conditions
. Vcc=2- 7~5.0V

» Qutput timing voltage © Vo, =0. 8V, Vo,=2. 0V

* Ports P1, P2 input

N V|L=0. 16VCG, V|H=0. 5Vcc
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode

(When wait bit = “0", wait selecticn bit = “0”, and external memory area is accessed)

()

mi

Port PO output .
(Ao"'A?)

Port P1 output
{Ag~A15/Dg~Dss)
(BYTE="L")

Port P1 output
(Aa""A15)
(BYTE="H"}

Part Pt input

Port P2 output
{A1g™~Aza/Dg~Dy)

‘Port P2 input
Port P3; output

(ALE)

Port P34 output
{BHE)

Port_ P3, output
(R/W)

\VaVaVaVaVaWal

¢

td(e—ep) ] tde—ep)
5 twiew /
N/
tdtpoa—e)
. thie—roa) !—1
Yy
X Address h Address X
theate—ria =] '_)l thie~pP12) toxze—p12} tpzx(e—r12)
Address | }( Data Address | Jm———— — e Address
. tde—-pP10)
td(Pra—aLe) td
. (P1A—E)
thie—pia ‘_’I
X Address Address X
tsurio—g) thie—riD)

thiaLe—p2a)

x Address

{ "'I thie—r2q) tpxz (e—p2z}
$< " Data X Address | A== =————

tdipza—aLE)

td(e—pza)

td(pza—e}

tsucpzo—€)

‘pzx {E~P22)

Address

th(e—p2)

t

'W(ALE] e ‘d(ALE—E}
\

t, -

di{gHE—E) Lol e aver

tdirw—e)

Test conditions

* Vcc=2. 7~5.5V

« Output timing voltage X Vo =0. 8V, Vou=2. 0V

* Ports P1, P2 input M VIL=0' IEVCc, V|H=0' SVCC

thie—nmw)




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/16-bit Data Bus [ MF84M1-G1EATXX]

Flash Memory Card

Conneactor Type

Two-piece 68-pin

e
DESCRIPTICN

The MF84M1-GTEATXX is a flash memory card
which uses sixteen two- megabit flash electrically
erasable and programmable read only memory

IC’s.

FEATURES APPLICATIONS

w68 pin JEIDA/PCMCIA = Note book computers ® Printers
m 8 /16 controllable data bus width m Industrical machines

m Buffered interface

m TTL interface level

m Program/erase operation by software command
control

= Program/erase voltage 12V

w 10, 000 program/erase cycles

& Write protect switch

PRODUCT LIST

ltem Memory Data bus Access time Connector Number of Qutline
Type name capacity width (bits) (ns) type pins drawing

MF84M1-G1 EATXX 4 MB 8/18 250 Two-piece 68 68P-002
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FLASH MEMORY CARDS

PIN ASSIGNMENT

PNLn Symbol Function Fl‘an Symbol Funcuon
1 GND Ground 35 GND Ground
2 |Ds 3 |CD1 Cerd detect 1
3 D4 37 D1
4 D5 Data |/0 38 | D1z
5 Dé 39 | D13 Data 1/0
6 D7 40 | D14
1 |CEI Card enable 1 41 | D15
3 | A0 Addrass input 42 |CE2 Card snable 2
» |OE Output enable 43 | NC
10 Ail 44 NC No connection
11 AS 45 NC
12 A8 Address input 46 AT
13 | A13 41 | A18
14 | A4 48 | A19 Address input
15 | WE Write enable 48 | A20
16 NC No connection 50 | A21
17 Vece Power supply voltage 51 Vce Power supply voltage
18 Vppl Programming supply voltage 1 52 Vep2 Programming supply voltage 2
19 | Al6 53 | NC
20 A1lS 54 NC
21 Al2 55 NC
gg : ; :? :g No connection
24 A5 Address input 58 NC
25 (A4 59 | NC
26 | A3 60 -|‘NC
21 | A2 61 |REG Attribute memory select
28 Al 62 BvVD2 Battery voltage detect 2
29 AD 63 BvD 1 Battery voltage detect 1
30 Do 64 D8
31 D1 Data /0 65 (D9 Data I/0
32 |D2 66 | D10
33 | WP Write protect 67T |CD2 Card detect 2
34 [ GND Ground 68 | GND Ground
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BLOCK DIAGRAM (MF84M1-G1EATXX)
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FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CE%, CE?Z,
OE, WE), three supply voltages (Vcc, Vpel,
Vpp2) and control registers located in each mem-
ory IC.

Common memory function
When the REG signal is set to a high level comman
memory is selected,

Read only mode

When the voltages applied to both Vppl and Vep2
are less than the voltage applied to Ve (i, e, Vpp=
0V to Vcel, the control registers of each memory
IC are set to read only mode.

Operation of the card then depends on the four
possible combinations of CE1 and CE2 (note/WE
should be set to a high leve! when the device 15 in
read only mode except during combination (4)
where it's condition 15 urimportant) :

(1) If CEtis set to a low level and CE2 is set to a
high level, the card will work as an eight bit data
bus width card. Data can be accessed via the lower

half of the data bus (DO to DT).

(2) If both CE1 and CEZ are set to a low level, data
will be accessible via the full sixteen bit data bus
width of the card. In this mode LSB of address bus

{AD) is ignared.

(3) 1f CE1is set to a high level and CE2 is set to a
low level the odd bytes (only) can be accessed
through upper half of the data bus (D8 to D15).
This mode is useful when handling the odd
(upper) bytes in a sixteen bit interface system.
Note that A0 is also ignored in this operating

condition.

(4) If CE1 and CE2 are set to a high level, the card
will be in standby mode where it consumes low
power, The data bus is kept high impedance.

When OE is set to a low level data can be read from
the card, depending on the address applied and the
setting of CE1 and CE2 as mentioned above, except
under combination (4),
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When OE is set to a high level and WE is set to a
high ievel the card is in an output disable mode and
the data bus will be in a mg_h impedance state
regardless of the condition of CE1 and CE2. .

Read/write mode

When a programming voltage (VppH) is applied to
either or both of Vpp1 and Vpp2, read/write mode
is enabled for the corresponding banks of memory
IC’s inside the card. Vpp1l enables the Even Byte
bank and Vpp2enables the Odd Byte bank.

By using the 4 combinations of CE1 and CE2 as
descibed under Read only mode above the appro-
priate Data Qut and Command/Data In bus selec-
tion can be made.

If OF is set to a high level and WE set to a low level,
the control register will latch command data
applied at the rising edge of the WE signal. Note
that more than one bus cycle may be required to
latch the command and/or the related data —
please refer to the Command Definition table.

If OE is set to a low level and WE is set to a high
level the card data can be read from the card
depending on the condition of the control register,

After latching the command data, the card will go
inta programming, erasure or other operation
mode. For details please refer to the Command
Definition table, each individual command’s
definition and the programming and erasure algo-
rithms,

Attribute maemory
When REG is set to a low level attribute mamory is
selected.

The card then outputs FFh on the lower half of the
data bus (D0 to D7) when the following conditions
are applied :

(1) CE1 : low fevel, CE2 : high level, OF : low level,
WE : high level, AD: low level

(2) CE1: low level, CE2: low level, OE : low level,
WE : high level.

Write protect mode

The card has a write protect switch on the opposite
edge to the connector edge. When it is switched
on, the card will be placed into a write protect
mode, where data can be read from the card but it
cannot be written to it. The WP ocutput pin is set to
a high level when the card is in write protect mode
and Vg is applied. When the card is not in write
protect mode the WP output pin is set to a low level
when Vce is applied. By reading the state of the
WP output the host system can easily check whether
the card is in write protect mode or not.




