MITSUBISHI MICROCOMPUTERS

M37710EFLXXXHP

PROM VERSION of M37710MFLXXXHP

DESCRIPTION

The M37710EFLXXXHP is a built-in PROM single-chip 16-
bit microcomputer designed with high-performance CMOS
silicon gate technology. This is housed in a small 80-pin
plastic molded QFP. The features of this chip are similar to
those of the M37710MFLXXXHP except that this chip has a
120K-byte PROM built in.

This single-chip microcomputer has a large 16M byteé
address space, three instruction queue buffers, and two
data buffers for high-speed instruction execution. The CPU
is a 16-bit parallel processor that can also be switched to
perform 8-bit parallel processing. This microcomputer is
suitable for communication, office, business and industrial
equipment controller that require high-speed processing of
large data. :

.8ince general purpose PROM writers can be used for the
built-in PROM, this chip is suitable for small quantity pro-
duction runs.

FEATURES ‘ ,
® Number of basic instructiong::«--ssorerorermrerrenreceneean.. 103
® Memory size  PROM{one time) «----er-eoeee 120K bytes
RAM ................................ 2048 bytes
® Instruction execution time
The fastest instruction at 12MHz frequency -++-++ 333ns
® Single low supply voltage -« -=----rrrrrrmeerennnese 2.7~5.5V

® Low power dissipation
(At 3V supply voitage, 12MHz frequency) 18mW (Typ.)
(At 5V supply voltage, 12MHz frequency) 45mW (Typ.)

® Wide operating temperature range----++------ —40~85C
@ INLEITUPLS rooerrrermeesssssinnmrarniemnnees 19 types 7 levels
® Multiple function 18-bit timer -+ -rrrvesreeranrrnee 5+3
(Pulse motor drive waveform can be output)
® UART (may also be Synchranous) wreeeeesresresssesane 2
& 10-bit A-D converter-----rorrerremremeeees 8-channel inputs
® 3-bit D-A converier -roorrrerreree 2-channel outputs
® 12-bit watchdog timer
@ Programmable input/output
(ports PO, P1, P2, P3, P4, P5, PG, P7, P8) revreoeerreeene 68
@ Small package .
Suieeen 80-pin fine-pitch QFP (0.5mm lead pitch)
APPLICATION

Control devices for office equipment such as copiers, prin-
ters, typewriters, facsimiles, word processors, and personal -
computers

Control devices for industrial equipment such as NC, com-
munication, portable equipment, and measuring instruments

NOTE
Refer to “Chapter 5§ PRECAUTIONS” when using this mi-
crocomputer. .
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FUNCTIONS OF M37710EFLXXXHP

Parameter Functions
Number of basic instructions 103
Instruction execution time 333ns (the fastest instruction at external clock 12MHz frequency}
) PROM 120K bytes
Memory size
RAM 2048 bytes
PO~P2, P4~P8 §-bitx 8
Input/Output ports
p3 4 -bitX 1
TAQ, TAT, TA2, TA3, TA4 16-bitX 5
Multi-function timers
TBO, TB1, TB2 16-bitX 3
Serial I/Q {UART or clock synchronous serial 1/0) X2
A-D converter 10-bitX 1 ( 8 channels)
D-A converter 8-hitXx 2
Watchdog timer 12-bitX 1
Inb ¢ 3 external types, 16 internal types
ferrupts (Each interrupt can be set the priority levels to 0 7.)
Clock generating circuit Built-in{ externally connected %o a ceramic resonator or quartz crystal resonator)
Supply voltage 2.7~5.5V
L 18mW (At 3V supply voltage, external clock 12MHz frequency)
Power dissipation
45mw (At 5V supply voltage, external clock 12MHz frequency)
Input/Output voltage 5V

Input/Output characteristic

Output current 5 mA
Memory expansicn Maximum 16M bytes
Operating temperature range —40~85C

Device structure

CMOS high-performance silicon gate process

Package

30-pin plastic moided fine-pitch QFP (80PBD-A : 0. Smm lead pitch)
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PIN DESCRIPTION

Pin Name Input/Qutput Functions

Vee Power supply Supply 2.7 to 5. 5V to Vec and 0V 10 Vss.

Vg .

CNVgs CNVgs input Input This pin controls the processor mode. Connect to Vg for single-chip mode, and to Vg 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/O pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-

- tween Xy and Xoyt. When an external clock is used, the clock source should be connected to the X§ pin

Xour Clock output Output | -and the Xoyr pin should be left open.

E Enable output QOutput Data or instruction read and data write are performed when output fram this pih is "L".

BYTE Bus width selection input Input In memory expansion mode or micropracessar mode, 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 when “H” signal inputs.

AVee Analog supply input Power supply for the A-D converter. AVss is also used for D-A converter. Gonnect AVee to Voo and AVss to

AVgs Vss externally.

Vrer Reference voltage input Input This is reference voltage input pin for the A-D converter and the D-A converter.

POy~PQ; 170 port PO e In single-chip mode, port PO becomes an 8-bit I/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~Aqg)is output in memory expansion mode or microprocessor mode.
P1,~P1; I/0 port M 170 In single-chip mode, these pins have the same functions as port PO. 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
(D15~ Dgis input or output when E output is “L” and an address (Ais~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(As~Ag)is output.

P2y~P2; 1/Q port P2 170 In single-chip mede, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode low-order data(D;~Dy) is input or output when E output is “L” and an address(Ass~Aqg)is
output when E output is “H".

P3p~P3; 170 port P3 110 in single-chip mode these pms have the same functions as port P0. In memory expansion mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output. :

P4y~P4; 170 port P4 7] In single-chip mode, these pins have the same functions as port PO. In memary expansion mode of microp-

: rocessor mode, P4y and P4, become HOLD and RDY input pin respectively. Funclions of other pins are the
same as in single-chip mode. In single-chip mode or memory expansion mode, port P4, can be program-
med for ¢ output pin divided the clock to Xy pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢ output pin.

P5y~P5; 170 port PS 170 In addition to having the same functions as port PQ in single-chip mode, these pins also function as 170
pins for timer AQ, timer A1, timer A2 and timer A3. P5p~ P55 also function as output pins for pulse motor
drive waveform.

PBo~P8; 1/0 port P6 /0 In addition to having the same functions as port PO in snngle chlp mode, these pins also function as 1/0
pins for timer A4, external interrupt input INTU, INT, and INT; pins, and input pins for timer B0, timer B1 and
timer B2. PGy also functions as an output pin for pulse motor drive waveform.

P79~P7; 1/Q port P7 1/0 In addition to having the same functions as port PO in single-chip mode, these pins also function as analog
input ANo~ ANz input pins. P77 also has an A-D conversion trigger input function.

P8¢~ P8; 170 port PS 170 In addition to havlng the same functicns as port PO in single-chip mode, these pins also function as leD

T«D, CLK, CTS/RTS ptns for UART 0 and UART 1, and output pins for D-A cenverter.
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PIN DESCRIPTION (EPROM MODE)

Pin . Name Input/Output Functions
Vee, Vss Power supply Supply 5V110% to Veg and 0V to Vss
CNVgs Vep input Input Connect to Vep when programming or verifing.
BYTE Vpp input Input Connect to Vpp when programming or verifing.
RESET Reset input _Input .| Connect 10 Vgs.
Xin Clock input Input Connect a ceramic resonator between Xy and Xoyr.
Xout Clock output l Qutput
E Enable outpqt .| Output | Keep open.
AVgc, AVss | Analog supply input Connect AVee 10 Ve and AVgg to Vs,
Ve Reference voltage input Input Connect 10 Vss.

_POp~PO; Address input {Ag~A7) Input Port PO functions as the low-order 8 bits address input {Ag~Az7).

P1g~P1;7 Address input (Ag~As)|  Input Port P1 functions as the middie-order 8 bits address input (Ag~Aqs}.

P2o~P2; Data 1/0 (De~D7} f{e] Port P2 functions as the 8 bits data bus (Dg~Dy).

P3p Address input (Ag) ‘Input P3p functions as the m})st significant bit of address input {Ag).
P3,~P3; Input port P3 Input Connect to Vgs.

P4g~P4; Input port P4 Input - | Connect to Vss.

P5q~P5; Control signal input Input | PSq, PS, and PS5, functions as m 'OE and CE input pin respectively.

GCaonnect P5, P54, P55 and P5g to Vee. Connect P57 to Vgs.

P6y~P6; Input port P6 Input Connect to Vss.

P7o~P77 input port P7 Input Connect to Vss.

P8y~ P8; Input port P8 Input Connect to Vss.
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BASIC FUNCTION BLOCKS A-D CONVERTER
The MB37710EFLXXXHP has the same functions as the Bit 4 of A-D contrcl register 1 (address 1F,5) must be “0”.
M37710M4BXXXFP except for the following: Except for this bit, the A-D converter has the same func-
(1) The built-in ROM is PROM. . tions as those of the M37710M4BXXXFP's A-D converter.
{2) The ROM size is 120K bytes.
(3) The RAM size is 2048 bytes. PROCESSOR MODE
(4) The A-D converter is different. Bit 4 of processor mode register 1 (address 5F,5) must be
(5} The processor mode is different. “0". Except for this bit, the processor mode has the same
(6) The reset circuit is ditferent. functions as those of the M37710M4BXXXFP's processor
(7) The package is different. made.
Therefore, refer to the section on the M37710M4BXXXFP.
' ' 76543210 Address
MEMORY M_O_MM{ Processor mode register 1 5
The memory map is shown in Figure 1. ‘ Wait selsction bit ;
0 wait 0
1 I Wait 1
—— This bit must be “0”
Fig. 2 Processor mode register 1 bit configulation
¢~ 0000006 © 7 000000 770000005
00007F ¢
Bank 04 00008016 ~ - Peripheral devices
Internal RAM ¢ ™~ control registers
2048 bytes ~
00FFFF s
; 0100001'66 00007F,5
\ 00087F.g
\
Bank 11e \\ 00200045
| O1FFFF,q \\
. \\ \\ Interrupt vector table
. \ \ UOFFDB”S, A-D conversion
. \ \ J ~ - JUART1 transmissicn
. J- J- \ \ ~ NS s UART1 receive
. T T \ \ T T e UARTO transmission
. \ \ p 4 UARTO receive
Ti B2
3 _ \\ V| memaiprOM |/ Timer B
. 120K bytes e ) Timer BO
FFEQDOO [ |  erem|-——-—-—- Timer A4
® VOFFDG : Timer A3 -
\ \ ‘ Timer A2
Bank FEq m\ _______ Timer A1
: Timer AD
\ ' N INT,
\. FEFFFFys \ AN INT,
-~ FF0000,, | \ N NT,
\ . N ) Watchdog timer
: p DBC
Bank FFyg \\ N BRK instruction
b N Zaro divide
\. FFFFFF,q 01FFFF,q OOFFFE,s \__RESET .

Fig. 1 Memory map
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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 Az~ Ass 10 0015, Ay~ Ag to the
contents of address FFFF,g and A;~ Ag to the contents of
address FFFE;g.
Figure 3 shows the status of the internal registers when a
reset occurs.
_Figure 4 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.

i . Power on
M37710EFLXXXHP -
R
vV 2.7v
RESET Voo °°0 / :
% 67 v
7 Y RESET
;J;, 0V ———t—"10.55V

Flg.r4 Example of a reset circuit (perform careful

_ evaluation at the system design level before using)

(10

Port PQ 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 Transmit/Receive controt register ¢
UART 1 Transmil/Receive control register 0
UART 0 Transmil/Receive control register 1
UART 1 Transmit/Receive control register 1
Gount start flag

One-shot start flag

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
{04,5)-
(05,5)-+
(08,6)
(09,6)

{0Cs6)

{0D,g) -
(104¢)-
(1146)
(1446)-+
(1Eqg )

{(1F5g)e

(3016)
(3815)..4
(34450

(acm)...
(35'5)...
(3D1g)--

(404¢)--
(424g)-
(44|6)"'
(5645)++
(671g)
(5816)-
(5946)-+

(5Asg)+

(5BIS)"'
(5C1g)- | O

(6Dyg)

<
-
(=]

g;l__

0]

o[1]0/o]0]

°1°l°i 1[o]

lofo[o]ojo[o[1]o]

[o]o]o

] 00ss

0045

» 0046

[o[o] o
-[o]e]1[qo]olo

Address .

@9 Processor mode register 0 (5Es) | 0016 |
(30 Processor mode register 1 (6Fqg)+ mq 0 Wﬂ
31 Watchdog timer (60460 1 FFFs I
(37)  Watchdog timer frequency selection flag (B146) MMM [4} l
(33 Waveform output mode register  (624g)+* I 0046 |
4 Reserved area (Do not write to this address)  (B6,g) | 004 ]
@35 A-D conversion interrupt control register (704) W | 0 | OI |
(36)  UART 0 transmission intenupl.cmtrol register (71.6) W 01 0 } 0 1 0|
(3T} UART 0 receive intermupt control register (72:6) DW 0 \ 1} [ 0 ‘ 0 |
(38)  UART 1 transmission interrugt control register (734g) M 0] 0 | 0 \ 0‘
(39 UART 1 receive interrupt control register (7446) 0 0]0‘ Oi
@0 Timer AQ inferrupt control register (7546) 0/(D|0 _EJ
(&) Timer At interrupt control register (7616) Xioio|ojo0 i
(2 Timer A2 interrupt control register (776) W 0 ‘ 1] I 0‘ 01
@3 Timer A3 interrupt control register (784g)-- 0 ‘ OI 0 [ OJ
4 Timer A4 intem;pt control register (794¢) - 0] 0 l 0 I 0]
{9 Timer BO interrupt control register (7Aq4g)-- W 0 ’ Dl D} 0|
{6} Timer B1 interrupt control register (7B.g) W 0 | 0 | 0 ’ 0|
7 Timer B2 interrupt control register {7C) D@W 0 I 0 | 0 | 0‘
) INT g interrupt control register  (7Dg) DM 0 l 0 l 0 [ 0 l 0 l 0‘
@9 INT, interrupt control register  (7Eqg) D<I>q 0 | 0 I olojo Ol
60 INT ; interrupt control register  {7Fyg)- 0 | 0 l olalolo ‘
60 Processor status register PS IOI l I"l" 0|0|0|1|?|’?‘
52 Program bank register PG | 0046 ’
53 Program counter PCy | Content of FFFF,g I
(4 Program counter PC( | Content of FFFEg l
@5 Direct page register DPR ] 0000, |
(8 Data bank register DT 1 00,6 J
Contents of other registers and RAM are not initialized and Shduldibaling
itialized by software.

Fig. 3

Microcomputer internal status during reset
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EPROM MODE

The M37710EFLXXXHP features an EPROM mode in addi-
tion to its' normal modes. When the RESET signal level is
“L”, the chip automatically enters the EPROM mode. Table
1 list the correspondence between pins and Figure 5
shows the pin connections in the EPROM mode.

The EPROM mode is the 1M mode for the EPROM that is
equivalent to the M5M27C101K.

When in the EFROM mode, ports PO, P1, P2, P3,, P5,, P54,

PS5, CNVss and BYTE are used for the EPROM (equivalent
to the M5M27C101K) . When in this mode, the built-in
PROM can be written to or read from using these pins in
the same way as with the M5M27C101K.

This chip does not have Device Identifier Mode, so that set
the corresponding program algorithm, The program area
should specify address 02000,6~1FFFF .

Connect the clock which is either ceramic resonator of ex-
ternal clock to Xin pin and Xoyr pin.

60} ++ P8/R4D,

P7./AN, +»
—————— P7a/ANg

t————P6:/TB2;y+~

Pt PB8y/CLK, ~ 5] “ P2,/A5/D; ——0)
P84/CTS,/RTS,/DA; + - Pgsz,gloa—%
P83/Tx Dy ++ [g3] + P2,/As0/D,y
FSZ/RxDO hid m - P25/A2|/Ds ——@
P8,/CLK, + 65| ++ P26/ Age/Dg —(0e)
@ b—— P8,/CTSe/RTSo/DA, + g8 + P2,/Ay/D;
Yo v ++ P3¢/R/W
| SN Av§§ + P3,/BHE
Virer — [69] : +— P3,/ALE !
AVss M37710EFLXXXHP +* P35/HLDA {
Vss Vsg s
! r— P??/AN7/ADTRG hid - E
—_— P75/AN5 bad — Xou-r — _0} *
$———————— P7:/ANg = +— Xy ———0 -
P PTJ/ANg - gESET -
$———————— P73/ANg + NVas -

T e e -

+» P4,/HOLD
« P4,/RDY
> Pdy/ g,

IS Y 3 | 3 3 | S
R EEEE R R R EEEE R E !
Z|, N T Z © Z N - O 0 &N - O w & ¢
. R R E R
malZIZEcpE SEEEEER
FESNYwykekoooaroa
PO S S ST L 2L
E A TR Y
82922
< | b L bab I
ElFE BF Bk k=
S~ Y, ST ST I
§ | SESESEF
E o o ) .o. a
L]
BeE
Qutline 80P6D-A % I Connect to ceramic oscillation circuit.

D Iitis used in the EPROM mada.

Fig. 5 Pin connection in EPROM mode
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Table 1 Pin function in EPROM mode

M37710EFLXXXHP MSM27C101K
Voo Veeo Vee
Vep CNVgg, BYTE Vep
Vss Vss Vss
| Address input Ports PO, P1, P3 Ag~Aqe
Data 170 Port P2 Do~D+
CE P5s CE
OE P5, OE
PGM P5; PGM




a tinal sp¢
subiect

et
cifjoation: Lo
o chande

PREL

. i ie et
Hotiee: THES 8T
T ric s 8T

par ane

MITSUBISHI MICROCOMPUTERS

M37710EFLXXXHP

PROM VERSION of M37710MFLXXXHP

FUNCTION IN EPROM MODE
1M mode (equivalent to the M5M27C101K)

Reading L

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

Writing
Writing must be performed in 8 bits by a byte program. To
write to the EPROM, set the CE pin to a “L” leve! and the

OE pin to a “H" level. The CPU wili enter the program

mode when 12.5V is applied to the Vpp pin. The address to
be written to is selected with pins Ag~ A, and the data to
be written is input to pins Dy~D;. Set the PGM pin to a “L”
level to being writing.

Writing operation

To program the M37710EFLXXXHP, first set Vec=6V, Vgp=
12.5V, and set the address to 02000, Apply a 0.2ms write
pulse, check that the data can be read, and if it cannot be
read OK, repeat the procedure, applying a 0.2ms write
pulse and checking that the data can be read until it can
be read OK. Record the accumulated number of pulse ap-
plied (X) before the data can be read OK, and then write
the data again, applying a further once this number of
pulses (0.2X X ms).

When this series of write operations is complete, increment
the address, and continue to repeat the procedure above
until the last address has been reached.

Finally, when all addresses have been written, read with
Vec=Vpr=5V(or Voc=Vpp==5.5V).

Table 2 1/0 signal in each mode

Moo P"| GE | OF |PGM| Ver | Voo | Data /O

Read-out Vi Vi X 5V | 5V Qutput

Qutput Vie | Vi X 5v | 5V Floating

Disable . ViH X X 5v | 5V Floating

Programming! V. | Vi Vie |[12.5V]| 6V Input
C:_?f;amm'"g Vie | Vie | vie |125v] 6v | output
Program Disable| V,y | Vi | Vi [12.5V] BV Floating
Note ' ! An X indicates either V_or V.
Program operation {equivalent to the M5M27C101K) '
. AC ELECTRICAL CHARACTERISTICS (Ta=2515C, Vec=6V=0, 25V, Ver=12.5+0. 3V, unless otherwise nated)
Symbol Parameter Test conditions " Limits : Unit
Min. Typ. Max.

tas Address setup time 2 “S
toes OE setup time 2 us
tos Data setup time 2 18
tan Address hold time o] MS
toH Data hold time 2. “s
tore OQutput enable to output float delay 0 130 | ns
tves Vg setup time ‘ 2 LS
tves Vep setup time 2 - F71
tow PGM pulse width .19 | 0.2 0.21 ms
topw PGM aver program pulse width 0.19 5.25 ms
tces CE setup time - 2 #S
toe Data valid from OE 150 ns
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AC waveforms

| PROGRAM VERIFY
VIH
ADDRESS
ViL 1 t
AS AH
‘ Vin/Von N e —\\
DATA DATA SET }———{ DATA OUTPUT VALID p—
ViV : ' 7 (S
n oL l 1 t
' °, < L]
Ve
Ver tves
VCC
Vcc+1
Vee tves
' Voo
. ViH
CE
v
* tces
Vi \ '
PGM . \‘ J/ toes . [loe
| |
R Vi A
-PW
Vi '4
oF _ topw 7
Vi

Test conditions for A.C. chara\cteristics

i . . . Input voltage * V, =045V, V|y,=2.4V
Programmlng algorlthm flow chart Input rise and fall times (1095~90%) @ <20ns

Reference voltage at timing measurement . Input, Output

"L =08v, W=y

(' ADDR=FIRST LOGATION )

DEVICE
FAILED

PROGRAM PULSE OF
0.2Xms DURATION

(" INCREMENT ADDR LAST ADDR?

( VCC=VPP *5.0v )

DEVICE
FAILED

[ oevicepassep | *4.5V <Vee=Ver <55V
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SAFETY INSTRUCTIONS

(1) A high voltage is used for writing. Take care that over-

(2)

voltage s not applied. Take care especially at power
on. A

The programmable M37710EFLHP that is shipped in
blank is also provided. For the M37710EFLHP, Mitsu-
bishi Electric corp. does not perform PROM write test
and screening in the assembly process and following
processes. To improve reliability after write, performing
write and test according to the flow below before use
is recommended.

Writing with PROM writer

U

Screening

{Caution}

(Leave at 150°C for 40 hours)

N

Verity test with PROM writer

o

I Function check in target device I

Caution  Never expose to 150C exceeding 100 hours.

ADDRESSING MODES |

The M37710EFLXXXHP has 28 powerful addressing modes.
Refer to the 7700 Family addressing mode description for
the details of each addressing mode. :

MACHINE

INSTRUCTION LIST

The M37710EFLXXXHP has 103 machine instructions. Refer

- to the 7700 Family machine instruction list for details.

DATA REQUIRED FOR PROM ORDERING

Piease send the following data for writing to PROM.

(1)

(2)
(3)

M37710EFLXXXHP writing to PROM order conflrmatlon
form

80P6D mark specification form

ROM data (EPROM 3 sets)



MITSUBISHI MICROCOMPUTERS

M37710EFLXXXHP

. Thas | ‘
o PROM VERSION of M37710MFLXXXHP

ABSOLUTE MAXIMUM RATINGS

P8~P87, Vrer, Xin

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage —0.3~7 v
AVece Analog supply voltage —0.3~7 \Y
v, Input voltage RESET, CNVss, BYTE —0.3~12(Note 1) v

Input voltage POy~P0;, P1g~P1y, P25~P27, P3g~P33,
v, Pdg~ P4y, PSy~P5;, Py~ PB;, PTo~PT7, —0.3~Vgct0.3 v

Output voltage POy~P0y7, P1p~P17, P2y~P2;, P3g~P3,,

VO Pdp~Pd;, P5o"'P57, P60~P57, P70~P77, —0. 3"‘"Vco+0. 3 \'
PBu“’PB‘,, XQUT, E

Pd Power dissipation ’ Ta=25C 220 mw

Topr Operating temperature —40~85 c

Tstg Storage temperature —65~150 C

Note 1. Input voltage for CNVgs and BYTE pins is 13V in writing to PROM.

RECOMMENDED OPERATING CONDITIONS (Vcc=2.7~5.5V, Ta=—40~85T, unless atherwise noted)

Symbol Parameter - Limits Unit
Min. Typ. Max.
Veo Supply voltage 2.7 5.5 \'
AVio Analog supply voltage Veo A"
Vsas Supply voitage : 0 v
AVss Analog supply voltage 0 v
High-level input voltage POy~P0;, P3p~P3;, P4~P4;,
: P~ P5;, P6g~ P87, P7q~PTs,
Vin P82~PB:, xi: RESrET, ngs;, 0-8Vee Vee v
BYTE
High-level input voltage P1p~P17, P2p~P2
Vi ’ i ’ (inosingl;-ch?p mo;e) 0.8Voe ) Vee v
High-leve! input voltage P1g~P17, P2;~P2;
Vin {in memory expansion mode and | 0.5V Veo \
" microprocessor mode)
, Low-level input voltage PQy~P07, P3g~P33, P4g~P4;,
PS5y~ P57, ~ P86y, P7o~P77,
Vi P::~P8:, ::0 RESVET. ::sts, 0 0.2Veei V
BYTE
Low-level input voltage P1g~P17, P2g~P2
Vi ° ? (in single-ch?p mo:!e) 0 0.2Vee v
Low-level input voltage Plg~P1s, P2y~P2;
Vi * (in memory expansion mode and 0 0.16Vcc v
microp.rocessnr mode)
. High-tevel peak output current POp~P0;, Plg~P1;, P2~P2;,
|0H(peak) P3p~P33, Pdg~P4;, PSg~P5s, —10 mA
pﬁo"" PG;. P?u‘*P?',', PBB’“ PS;
High-level average output current P0g~P0>, P1g~P17, P25~P2;,
IOH(an) P30"‘P33, P40~P47, P50"‘P57, ‘—5 mA
P6g~ P8y, P7g~P77, P8y~P8;
Low-level peak output current POg~P0;, P1g~P1;, P2g~P2;,
loLtpeak? v P3g~P3;, P4y~Pdz, P5e~P57, 10 mA
P6y~P67, PTo~P77, PBa~P8;
Low-level average output current POg~P07, Pig~P1;, P2o~P2;,
loLtavg) P3g~P33, P4g~P4;, P5g~P5y, 5 mA
- PBo~P6;, PTg~P7;, P8y~P8;
f(Xin) External clock frequency input 12 | MHz

Note 2. Average output current is the average value of a 100ms interval.

3. The sum of |>0L(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lou(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of loL(peak) tor ports P4, P5, P, and P7 must be 80mA or less, and
the sum of lowpeak) for ports P4, P5, P6, and P7 must be 80mA or less.
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ELECTRICAL CHARACTERISTICS (Vec=5V. Ves=0V, Ta=25C, f(Xn)=12MHz, unless otherwise nated)

Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
High-level output voltage PQy~P0;, P1;~P1s, P2y~P2;,
Von Pay, P3;, P33, Pdg~Pdy, Vo =3V, '°“=‘_w’"A 3 v
P5y~P5;7, P6o~P6;, P7o~ P73,
P8y~ P8; Voc=3V, low=—1mA: 2.5
Vor High-level cutpul voltage 222~P|;(1)7P2130~P17 P2yg~P2;, Voo=5V, lon=—400A 47 V
Vcc=5V, I0H=—1UmA 3.1
Vou High-level output voitage P3; Vec=bV, lon=—400zA 4.8 v
Vee=3V, logg=—1mA 2.6
Veo=5V, lon=—10mA 3.4 .
Vou High-level output voltage E Veo=5V, lon=—4001A 4,8 v
Vee=3V, lopy=—1mA 2.6
Low-leve! cutput voltage POy~PO;, P19~P1 7. P2y~P2;, - Voo=5V, lo,=10mA 2
Vo P3q, P31, P, Pdg~P4;, v
P5¢~P5;, Py~ P6;, P7o~P7;, :
P8o~P8; ' Voo=3V, lo=1mA 0.5
Voo Low-level output voltage 2:;2(3,7::30‘*”1. P29~P2;, Voo=5V, I9L=2mA 0.45 - v
Vcc=5V, lo,=10mA 1.9
VoL Low-tevel output voltage P3. Vee=5V, lor=2mA 0.43 \%
Vee=3V, lot.=1mA 0.4
Vee=5V, lo.=10mA 1.6
VoL Low-leve! output voltage E Veo=5V, lop=2mA 0.4 v
V=3V, lgp=1mA 0.4
Vo=V Hysteresis @@mﬂmﬁ.wmzm, Veo=5V 0.4 1 v
INTo~INT2, ADrsg, CTSo, CTS;, CLKy, CLK; V=3V 0.1 0.7
Vr+—Vy— | Hysteresis ﬁﬁ‘ \\jzz:gz 312 gi v
Vr4+—Vy= | Hysteresis Xy zzz;:z 000:3 22 v
High-leve! input current POg~P0;, P1y~P15, P2y~P2;, Veo=5V, V=5V 5
b P3¢~P3;, Pdy~P4;, P5,~P5;, ‘ A
P6g~P6;7, P7g~ P77, P8y~ P8;, ,
X, RESET, CNVss, BYTE Voo=3V, V=3V 4
Low-level input current POy~P07, P1p~P1;, P2;~P2,,
. P3g~P33, Pdg~Pdy, P5g~P5;, Voo=5V, V=0V 5 A
P6g—~P6;, P75~ P75, P8;~P8;,
X, RESET, CVss, BYTE Vee=3V. Vi=0v —4
VRam RAM hold voltage When clock is stopped. 2 A\
In single-chip f(Xyn) =12MHz, | Voo=5V 9 18
made output square waveform | Voo=3V 6 12 mA
lee Power supply current ::g;:e?;::n Ta=25C when clock is - 1 o
stopped.
are Vgs during "5 _85°C when clock is HA
reset. stopped. 20
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A-D CONVERTER CHARACTERIST‘CS (Vee=AVec=5V, Ves=AVss=0V, Ta=25C, (X )=12MHz, unless otherwise noted)

Symbol Parameter Test conditions ' Limits Unit
Min. Typ. Max.
— Resolution ‘ Vrer=Vec ' 10 Bits
- Absolute accuracy ' Vres=Vce . +3 LsSB
R, apper | Ladder resistance . . Vrer=Vee : 5 20 kQ
tcony Convaersion iime ) ' 19.6 us
Vaer Reference voltage : . 2.7 Veo \%
Via Analog input voltage - 0 Vrer_ \"

D-A CONVERTER CHARACTERISTICS (Vec=Vaer=5V, Vss=AVss=0V, Ta=25T, #{Xn)=12MHz, unless ctherwise noted)

3 - Limits .
Symbol Parameter ' Test conditions - Unit
Min. Typ. Max.
_ Resolution 8 Bits
— Absoiute accuracy +1.0 %
tsu Set time : ] : 3 MS
Ro Oittput resistance 1 2.5 4 kQ
lvrer Reterence 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 “004¢".
Current that flows to the ladder resistance of A-D converter is excluded.
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TIMING REQUIREMENTS (Vco=27~5.5V, Vgs=0V, Ta=25C, ¥ X, }=12MHz, unless ctherwise noted)

External clock input

Symbol Parameter Limits Unit
Min. Max.
tc External clock input cycle time 83 ns
twiH) External clock input high-level pulse width 37 ns
twiL) External clock input low-level puise width 37 ns
tr External ciock rise time 15 ns
f External clock falt time 15 ns
Single-chip mode
Symbol Parameter Limits Unit
Min. Max.
tsu(pop—e) | Port PO input setup time 200 ns
tsutrip—e) | Port P1input setup time 200 ns
tsu(pzp—e) | Port P2 input setup time 200 ns
tsu(pan—e) | Port P3 input setup time 200 ns
tsu(pap—e) | Port P4 input setup time 200 ns
tsuiesp—e) | Port P5 input setup time 200 ns
tsu(peo—e; | Port PG input setup time 200 ns
tsuipro—e; | Port P7 input setup time 200 ns -
tsutpap—g) | Port P8 input setup time 200 ns
th(e—roD) Port PO input hold time 0 ns
thie—PiD) Port P1 input held time 0 ns
thie—p2p) Port P2 input haid time 0 ns
thie—eao) Port P3 input hold time 0 ns
th(e—paD?} Port P4 input hold time 0 ns
thie—psD) Port P5 input hold time 0 ns
thie—psp) Port P8 input hold time 0 ns
th(e—p7o) Port P7 input hold time 0 ns
th(e—psD) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Limits o
Symbo! Parameter . e Unit
- tsucpio—e) | Port P1 input setup time 70 ns
tsu(pzo—e) | Port P2 input setup time 70 ns
tsu(rov—s,) | ROY input setup time 80 ns
tsutnoLo—gy) | HOLD input setup time 80 ns
thie—P1D) Port P1 input hold time 0 ns
thie—pap) Port P2 input hold time 1] ns
thie ;—mDY) RDY input hald time 0 ns
thig ;—noLp) | HOLD input hold time 0 ns
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Timer A input {Count input in event counter mode)

Limits
Symbol Parameter Unit
Min. Max.
toira) TAi input cycle time 166 ns
twiTan) TAi input high-level pulse width 83 ns
twiTaLl) TAiy input low-level pulse width 83 ns
Timer A input (Gating input in timer mode}
Limits .
Symbol Parameter " Unit
Min. Max.
tottas TAiy input cycle time - 666 ns
twiTaH) TAip input high-level pulse width 333 ns
twiTAL) TAip input low-level pulse width 333 - ns
Timer A input (Extemal trigger input in one-shot pulse mode)
Limits
Symbol Parameter - Unit
Min. Max.
tocra) TAiw input cycle time 333 ns
twirar) TAiw input high-level pulse width 166 ns
twiTaL) TAi input low-leve!l puise width 166 ns
Timer A input (External trigger input in puise width modulation mode)
Limits
Symbol Parameter " Unit
- Min. Max.
twitan) TAiw input high-level pulse width 166 ) ns
twiTAL) TAiw input low-level pulse width 166 ns
Timer A input {Up-down input in event counter mode)
Limits
Symbol Parameter - Unit
Min. Max.
to(up) TAigyr input cycle time 3333 ns
bw(upr) Thiour input high-level pulse width 1666 ns
tweupL) TAigut input low-level pulse width 1666 ns
tsutup-Ty) TAigyr input setup time’ 666 ns
thery-ue) TAigyr input hold time 666 ns
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Timer B input (Count‘inpu't in event counter mode)

Symbol Parameter Limits Unit
Min:~ Max.
tecred TBiy, input cycle time (one edge count) 166 ns
twiTeH) TBiw input high-level pulse width (one edge count) 83 , ns
twirsL) TBiw input low-level pulse width {one edge count} 83 . ns
totTa) TBiw input cycle time (both edges count) 333 ns
twitew) TBiy input high-level pulse width (both edges count) ‘166 - ns
twiTeLy TBiw input low-level pulse width {both edges count) 166 ns
/
Timer B input (Pulse period measurement mode)
Limits ]
Symbol Parameter ™y o, Unit
teite) TBiy input cycle time 666 ns
twiTew) TBiy input high-level pulse width 333 ns
twiTew) TBi input low-level pulse width 333 ns
Timer B input (Pulse widgth measurement mode)
Symbol Parameter - Limits " Unit
. Min. Max.
tc(re) TBin input cycle time 666 ns
twiteH) TBiw input high-level pulse widih 333 ns
twiTeL) TBiw input low-level pulse width 333 ns
A-D trigger input
Symbot Parameter Limits Unit
Min. Max.
tocao) ADrpg input cycle time (minimum allowable trigger} 1333 ns
twiADL) ADygg input low-level pulse width 166 ns
Serial /0
Symbol Parameter Limits Unit
: Min. Max.
teiok) CLK; input cycle time 333 ns
tew(ckH) CLK; input high-level pulse width 166 ns
twickL) CLK; input low-lavel putse width 166 ns
tdic—a) TxDj output delay time 100 ns
thic—a) TxDj hold time 0 ns
tsu(p—c) RxDj input setup time 60 ) ns
thic—b) AxDj input hold time 50 ns
External interrupt INTj input
Symbol Parameter - Limits Unit
Min. Max.
tw(inm} INT] input high-level pulse width 250 ns
tw(iNL) INT] input low-level pulse width - 250 ns
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SWITCHING CHARACTERISTICS (vec=2 7;-5. BV, Vee=0V, Ta=25C, f(X)=12MHz, unless ctherwise noted)
Single-chip mode '

. Limits ]

Symbol Parameter Test conditions i Mo Unit
tdte—roq) Port PO data output delay time : ) 200 ns
td¢ E_p16) Port P1 data output delay time 200 ns
tdie—e2q) | Port P2 data output delay time ‘ : o 200 ns
tdte—psa) Port P3 data output delay time ‘ ‘ 200 ns
td(e—P4q) Port P4 data output delay time ‘ Fig. 6 200 ns
td(e—psq) | Port PS5 data oulput delay time ' . 200 ns
td(e—PrsQ) Port P6 data output delay time . 200 ns
tdte—pra)d Port P7 data output delay time 200 ns
td(e—psq) Port P8 data cutput delay time : 200 ns

Memory expansion mode and microprocessor mode (wnen wait bit ="1")
Symbol ' Parameter Test conditions Limits Unit
Min. Max.

td(poa—E) Port PO address output delay time 20 ns
tdte—pia) Port P1 data output delay time (BYTE="L") ' 90 ns
tpxz(e—p1z) | Port P1 floating start delay time (BYTE="L") 10 ns
tdipia—E) Port P1 address output delay time ' ‘ 20 ns
tdipia—aLe) | Port P1 address output delay time 10 - ns
td(e—p2a) Port P2 data oulput delay time ) a0 ns
tpXZ(e_p2z) | Port P2 floating start delay time 10 ns
tdipra—e) Port P2 address output delay time 20 » ns
td(PzA—ALE) Port P2 address output delay time 10 : ns
td(s,—rLoa) | HLDA output delay time ) ‘ 87 ns
tdcaLe—e) ALE output delay time ' 4 ns
twiaLey ALE pulse width ' 40 ' ns
td(pHe—E) * EI-E output delay time Fig. 6 20 ns
tdi{rrw—eg) R/W output delay time 20 ns
tote—s ) ¢+ output delay time ' ) - 0 40 ns
thie—roa) Port PO address hold time 40 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—p1q) | Port P1 data hold time (BYTE="L") , 40 ns
tpzxie—p1z) | Port P1 floating release delay fime (BYTE="L") ) » 53 ns
th(e—p1a) Port P1 address hold time {BYTE="H") - 40 ns
thcaLe—p2a) | Port P2 address hold time 9 ns
thie—p2aq) Port P2 data hold time . ‘ 40 ‘ ns
tpzx(e—p2z) | Port P2 flaating release delay time 53 © ns
th(e_mne) | BHE hold time 40 ns
th(e—rsw) | R/W hold time 40 ns
twieL) E pulse width . 136 . ns
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“Memory expansion mode and microprocessor mode

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

Symbol Parameter Test conditions Limits Unit
i ' Min. | Max.

tdiroa—eg) Part PO address cutput delay time - 20 ns
tdie_pice) Part P1 data output delay time (BYTE="_") 90 ns
tpxz(e—p1z) | Port P1 floating start delay time (BYTE="L") 10 ns
td(pia—eg) Port P1 address output delay time o 20 ns
td(pia—aLe) | Port P1 address output delay time 10 . ns
tdie—p2q) Port P2 data output delay time . a0 ns
tpxz(e_poz) | Port P2 fioating start delay time 10 ns
td(poag) Port P2 address output delay time ‘ ' 20 ns
td(pea—aLE) | Port P2 address output delay time 10 ns
td(s,—ripa) | HLDA autput delay time ‘ 87 ns
td(ALE—E) ALE output delay time 4 : ns
twiaLe) ALE pulse width 40 : ns
td(eHE—E). W_E outpul delay time ‘ Fig. 6 20 - ns
td(rrw—E) R/W output delay time . 20 ns
tde—p ) ¢4 output délay time 0 40 ns
th(e~roa) Port PO address hold time : 40 ) ns
theaLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
thie—p1Q) Part P1 data hold time (BYTE="L") 40 ns
tpzx(e—p1z) | Port P1 floating release deiay time {BYTE="L") ' 53 ns
thie—p1a) Port P1 address hold time (BYTE="H") 40 ns
thiaLe—pza) | Port P2 address hold time 9 ns
thte—p2q) Port P2 data hold time 40 ns
tpzx(e_paz) | Port P2 floating release delay time . - 53 ns
thie_sney | BHE hald time . . 40 ns
thie—r/w) | R/W hold time ) 40 ns
twiew) E pulse width 303 ns
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Memory expansion mode and microprocessor mode

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

Symbol Parameter Test conditions Lirits . Unit
: Min. Max.

tacroa_E) Port PO address output deiay time ‘ ' 187 ns
tde—pP1Q) Port P1 data output delay time (BYTE="L"} 90 ns
tpxz(e—piz) | Port P1 floating start delay time (BYTE="L") 10 ns
td(p1A—E) Port P1 address output delay time 187 ns
td(pia—ace) | Port P1 address output delay time : .93 ns
tdie—pza) Port P2 data output delay time 90 ns
tpxz(e—pez) | Port P2 floating start delay time ‘ 10 ns
td(p2a—e) [ Port P2 address output delay time 187 ns
td(pza—aLe) | Port P2 address output delay time 93 ns
td(p,—rLoa) | HLDA output delay time ‘ 87 ns
td(ALE—E) ALE output delay time : 58 ‘ ns
twiaLe) ALE pulse width 123 ns
td(eHE—E) W—E outbut detay time _ ’ Fig. 6 187 ns
tdirsw—Ee) R/W output delay time. 187 ns
tdie—s ) $¢ output delay time 0 40 ns
th{e—Poa) Port PQ address hold time 40 ns
theaLe—pi1a) | Port P1 address hald time (BYTE="L") 63 ns
thie—p1a) Port P1 data hold time (BYTE="L") . 40 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 53 ns
thie—p1a) Port P1 address hald time {(BYTE="H") . 40 ns
thiaLe—p2a) | Port P2 address hold time . ) 63 ns
thie—prza) Port P2 ‘data hold time - 40 ns
tpzX(e—p2z) | Port P2 floating release delay time 53 ns
th(e_sng) | BHE hold time 40 ns
thie—_amw) | R/W hold time 40 ns
twiEL) E pulse width 303 : ns

PO o

P1

- P2 ——

- ___ 1o0pF

P4

P5 v/

P&

P7

P8

$1

E -

Fig. 6 Testing circuit for ports PO~P8, ¢,
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TIMING DIAGRAM tr t

Single-chip mode ©
f(Xi)
E

‘—)] tdie—poar

Port PO output x

tsuieon—£)

Port PO input ) $ thie-rop)

l—> tdie—p10)

Port P1 output

tsuirip—6)
Port P1 input Fj\ the—pip)
ke tdie—P20)
Port P2 output | x
tsuip2o-£) .
Port P2 input Flthcs—mm

ke ldie—p3a)

Port P3 output X

L thie—-rao»

je—>  tdiE—Puc)

tsuirao—e)
Port P3 input

.

Port P4 output

tsutpen—g;
Port P4 input 3\ hie—pac)
le— td(e-ese)
Port P5 output x
tsu(pso—g)
Port PS5 input L th(e—rsp)
l=—= Idte—rsQ)
Port P& output X
gutren—£)
Port P§ input $ thie—rep)

< tde—rra)

Port P7 output x

lLth(E—Pm)

le—= td(e-ran;

l th(e—rsD)

tsuipro—g)
Port F7 input

=

Port Pa output

tsu(rsp—€)

Port P8 inpul

=
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teora
twiran)
TAin input /
’ twitan .
I |
teiue
twiupH)
TAigyr input J‘ ’ f \
' twupL)
< !
TAigur input y
{Up-down input}

in Event counter mode

TAiw input

{When count by falling) ) "‘h(T.quig "su(uP—T.N)\

TAiy input \
(When count by rising) l ;_/

teire)
twiten)
y \
TBiy input / .
) twitel)
[ : }
tocaoy
twiapu)
ADygg input \ - \ ,
teoo
‘ twickn) ‘
CLK;j : f. \
/ \\ /
twicku)
thic—a)

TxD; o x

tatc—-a

| tsuin-c) thic-o

w0, | . /{f N

twine)

INT; input
twiinn)
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Memory expansion mode and microprocessor mode

(When wait bit = "1}

g —/_\_/—\_/—\ /N
ROV it | /S

tsutrov—¢y)f  thigi—rov)

mi

(When wait bit = “0") .
: WJ_\_

—_————

\ /
L .

mi

RDY input /

tsutrov--4p|  thigr—row)

(When wait bit=“1" or “0" in comman)

#

"\ L

tsuthoLo—g) this—HoLo}

—

HOLD input \

td(4—HLDA} ) tdie,— nLDA)

HLDA output

Test conditions
*Vge = 2.7~5.5V
- Input timing voltage  : V)L = 0. 2Vgg, Vin = 0.8Ve
» Qutput timing voltage SlVQ._ =0.8V, Vo =2.0V
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Memory expansion mode and microprocessor mode (When wait bit="1")

t tr te
twi) twin)
()
#1
tdte-y) - die—s,) ‘ :
E twew) f \ f
td(roa—E)
thie—roa)
—
Port PO output . X Address L Address X
(Ao"’A7) i
th(ALE-—NA)"F)‘ thie-r1q) : tpxzce-piz tpzxie—pi2)
) y
Port P1 output Address Data q Address | M — — —— — b — Address
(Ag~A,5/Dg~Dys)
(BYTE|="|_“) 1 tdria—aLe) td(e=ro)
td(pia—g
'h(s—_Pm)
. ‘ - 4
Port P1 output X Address 3 .Address X
(Ag~As)
(BYTE="H") . tsuterio—g) thie—rio)
Port P1 input ) _
thiALE-P2A) ._s] thte—rza) tpxz(e—p22) tpzxie—poz> ‘
Port P2 output Address } Data Address | ¥ —— = — — - 1{ Addrass
(A16~A23/DQ~D7) g lleZA—E) tSLl(l"'Z’D—E)
tdiraa—ace) | | ldte-F2a) "h(e-rz0)
Port P2 input
tw(ALE!
. b tdeaLe—e)
Port P3; output ' f \
(ALE) - - i
drene—e) » ‘-" thie~ane)
Port P3, output )( . ‘ X X
(BHE) -
ldtrw—e: thie—nmw)

Port P3; output
(R/W)

Test conditions

* Voc=2.7~5.5Vv

* Output timing voltage : Vo =0, 8V, Vou=2. 0V

* Ports P1, P2 input V=0 16V¢c. Vin==0.5Vce
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Memory expansion mode and microprocessor mode

{When wait bit = “0", wait seiection bit = “17, and external memory area is accessed)

'( xIN)

) t

A(E= gy )=

en

thie— sHE)

=
— twiew) We-s) |
i \
ie-Poa) |esd ldiroa—g). ‘
Port PO output
x Address x
(Ag~Ar) x,_ ‘ Address
th(ALE—NA)l‘ thie—-p 10y 1™ tpxzie—eiz) tozxe—mz)
:’ort P1 output i —
Ag~Ais5/Dg~Dys) Addr Data Address Address
(BYTE="L") ><\ Y
>t e~ P1Q)
td(Pia-aLE) .
thie— Pt} t _
Port P1 output h(E—P 14} - dtP1A—E)
(Ag~Ays) X Address Address X
(BYTE="H") N
tsuPio-£) thie—p10)
" Port P1 input
thiace—p2a) | thie—p za) tpxzie—pe2) pzx(E=r22)
Port P2 cutput j v ) ' /
{Ayg~Az/Do~D;) Address X Data \Addr BSS \ Address
tsutpeo—g)
d(paame) thie—p2o)
Adipza—ae) | | tdie~p2za)
Port P2 input
tW(AILE)
’ te—td(aLE-E)
Port P3; output. .
(ALE)
tdiBHe—E)

Port P3, output
(BHE)

S

4
A

X

td(HIW*E’

.Pon_PBo output
(R/W)

Test conditions
. Vcc=2' 7~5.5v

thie— aw)

* Qutput timing voltage Vg =0. 8V, Vou=2.0V

+ Ports P1, P2 input

. VIL=0- IBVcc, V;H=O. 5Vcc
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Memory expansion’ mode and microprocessor mode

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

ic

. Adie—sp dte—sy)
_ - twier) - "
e __
tdtron—e)
. thie-roa) *'I
Port PO output
{Ag~as) X Address Address X
O thace—eia) | ) «'i thie—ri1a) '—;t_ toxz(e—p1z} tozx(e-p12)
PortPloutput — — Nl [ M patn | M addrese | M e e m — — -
(Ag~Aq5/Dg~Dys) XAddress X Data _X Address Address
(BYTE="L") : 1 tdte—ri10)
td(r1a—aLE) tdipra—e)
thie—p1ar [
_ Port P1 output I
EABNAiS) | X Address X Address X
BYTE="H"
tsutprin—e) thie—p1o)
Port P1 input
thiace—pza) i | thte—p2a) pxz (e—p2z) tpzx (E—p2z)
Port P2 output Address Data Address | M =——r—— — — Address
(Ag~Ag3/Dg~Dy)
| te—pee) V I‘M" tsuipen—e? thie—pao)
tdipza—aLE)
Port P2 input
t
) Wine) ' < tdaLe—e)
Port P3, output :
(ALE) - \
1 -
d(BHE—-E) et the—eme)
Port P3, output ) v K X
(BHE)
tdcriw—e) o )
E—R/W
Por}_ P3p output |
(R/W)

Test conditions

* Vec=2,7~5.5V

* Qutput timing voltage : Vo =0. 8V, Vo, =2. 0V

* Ports P1, P2 input SVL=0.16Vge, Viy=0.5V5c
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FLASH MEMORY CARDS

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

Flash Memory Card

Connactor Type

Two-piece 68-pin

e

DESCRIPTION

The MF84M1-GIEATXX 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

B TTL interface level

m Program/erase operation by software command
control

= Program/erase voltage 12V

® 10, 000 program/erase cycles

® Write protect switch

PRODUCT LIST

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

MF84M1-G1EATXX 4 MB 8/16 250 Twa-piece 68 68P-002
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PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
No No.

1 GND Ground 35 GND Ground

2 |Ds3 3 [CD1 Card detect 1

3 D4 37 D11

4 D5 Data I/0 38 | D12

5 D6 39 [ Di3 Data 1/0

6 D7 40 | Di4

T |CE1 Card enable 1 41 | D15

8 | A0 Address input 42 |CE2 Card enable 2

9 |CE Output enable 43 | NC

10 Ail 44 NC No connection

11 A 45 NC

12 | A8 Address input 46 | AIT

13 | Al13 41 | A18

14 | A4 48 | A19 Address input

15 |WE Write enable 49 | A20

16 NC No connection 5 | A21

17 Vce Power supply voltage 51 Vee Power supply voltage
18 Vpp 1 Programming supply voltage 1 52 Vep2 Programming supply voltage 2
19 { Al6 53 | NC

20 | A15 54 | NC

21 Al12 55 NC

22 AT 38 NC No connection

23 (ASB 5T | NC

24 | A5 Address input 58 [ NC

25 Ad 59 NC

26 | A3 60--|'NC

21 | A2 61 |REG Attribute memory select
28 | A1 62 |BVD2 Battery voltage detect 2
29 AD 63 BvVD 1 Battery voltage detect 1
3 (DO 64 |D8

31 D1 Data /0 65 (D9 Data 1/0

32 D2 66 D10

33 |wp Write protect 67T |CD2 Card detect 2

34 | GND Ground 68 | GND Ground
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FLASH MEMORY CARDS

BLOCK DIAGRAM (MF84M1-G1EATXX)

CD1
‘—cozi

Veri
2\?3 ADDRESS- Verz
Al DECODER [ 1
A —
|— D15
7y} e — CSvep — Bia
Al4 ———————— — P13
Al —m D12
A =
Alb—— |ADDRESS-| | 18 | MEMORY| g — DY
) f— Y 1Y 2Mb DATA-BUS|— D 8
Al ————— FLASH BUFFERS[— B 6
Ag MEMORY — D5
A5 —mmm— X 16 D4
A4 ————— — D 3
a8 ——— _ =t
Al = ]
ge7 YV
—CEZ I’\/\/\/—' —
[TT-9% GAASER MODE
~_ —} | CONTROL
E LOGIC
REG& Veo
wp ——————
ON
WRITE PROTECT by ol
BVD 1
OF% it

e

FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CEt, CE2,
OE, WE), three supply voltages (Vcc, Vpel,
Vepr2) and control registers located in each mem-
ory IC.

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

Read only mode

When the voltages applied to both Vppl and Vpp2
are less than the voltage applied to Vge (i.e. Vpp=
0V to Vge), 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 level when the device 1s in
read only mode except during combination (4)

where it's condition 1s unimportant) :

(1) H CE1is set to a low level and CE? ig 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 {(D0to DT).

(2) If both CE1 and CE2 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 ignored.

(3) 1f CE1 is set to a high levet 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 CE1and 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 level the card is in an output disable mode and
the data bus will be in a high impedance state
regardless of the condition of CE1 and CE2. .

Read/write mode

Whan a programming voltage (VppH) is applied to
gither 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 QF 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 memory
When REG is set to a low level attribute memory 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, OE : 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 cutput pin is set to
a high level when the card is in write protect mode
and Vcc is applied. When the card is not in write
protect mode the WP output pin is set to a low level
when Vcc 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.




