MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP

M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

DESCRIPITION

The M37450E4-XXXSP is a single-chip microcomputer de-
signed with CMOS silicon gate technology. It is housed in a
64-pin shrink plastic molded DIP. The features of this chip
are similar to those of the M37450M4-XXXSP except that
this chip has a 8192-byte PROM built-in. This single-chip
microcomputer is useful for office automation appliances
and consumer appliance controliers.

In addition to its simple instruction sets, the PROM, RAM
and /O addresses are placed on the same memory map to
enable easy programming. Since general purpose PROM
writes can be used for smali quantity production runs. It
also has a unique feature that enables it to be used as a
slave microcomputer.

The M37450E4SS and the M37450E4FS are the window
type. The differences between the M37450E4-XXXSP and
the M37450E4-XXXFP, and between the M37450E4SS and
the M37450E4FS are the package outline and the power
dissipation ability (absolute maximum ratings).

FEATURES

® Number of basic instructions -« oo 71
69 MELPS 740 basic instructions + 2 multiply/divide
instructions

® Memory size  PROM -rroorermrmermeeeemneees 8192 bytes

RAM - omrs s 256 bytes

® Instruction execution time

(minimum instructions at 10 MHz frequency) -+ 0.8us

[ Sing|e power supply .............. e svis%
® Power dissipation normal operation mode

(at 10 MHz frequency)
® Subroutine nesting <o 96 levels max.
. lnterrupt ..................................................... 15 events
® Master CPU bus interface - 1 byte
@ TB-DIt tIMEr - v e 3
® 8-bit timer (Serial 170 use) ...................................... 1
® Serial 1/0 (UART or clock synchronous) ==« 1
® A-D converter (8-bit resolution) -------- 3 channels (DiP)

8 channels (QFP)

@ D-A converter (8-bit resolution) - 2 channels
® PWM output (8-bit O 16-bit) - 1
® Programmable /O ports

(Ports PO, P1, P2, P3, P§, PE) oo 48
® Input port (Port P4) oo 3 (DIP), 8 (QFP)
Y OUtpUt pOI’tS (Ports D‘A1, D-Ag) ............................... 2
® PROM ({equivalent to the M5L2764)

PrOGram voltage -+t rssrorrrmrm s 21V
APPLICATION

Slave controller for PPCs, facsimiles, and page printers
HDD, optical disk, inverter, and industrial motor controllers
Industrial robots and machines

PIN CONFIGURATION (TOP VIEW)

P3;/Spoy +*
P3¢/Scix +*
P35/TxD ++

Voe
AVgs

— Vier Reference
voltage input

/0 port P3./RXD + 1 D-Ay
P3 P35/PWMoys — D-A, | DA cuteut
P3,/EV, > ~ P4g/AN,
] P3,/EV, > — P4,/AN, l'"Pr;"P4
P3y/EV, +> «— P4,/AN,
P5,/DB; « <~ P0y/A,
P5g/DBg — PO,/A,
P5¢/DBs +» - P0,/A,
170 port P5:/DB, +» > POy/A; 170 port
PS5 P5,/DB; +» < > P0O,/A, | PO
P52/DBZ/:C:E - Z (ﬁ - POs/As
P5,/DB,/OE + L g - POs/Ag
P5,/DBy/PGM > 5o T =+ PO,/A;
P, /W - Aok ~ Ply/A
PBs/R > & X @eria
P6,/CS +» @ 0 e Ply/AL
1/0 port P64 /AD +> T +* P13/Ay | 1/0 port
Pe P6,1/Proy = Ply/A, (P
PB./INT, + — P1s/As
P6,/INT, — Plg/A,
Read/Write PB/INT,  P17/Ass

status output R/W + -+ P2,/Do

Synchronous signal SYNG « - P2./D
output v
CNVgg/Vpp — - P2,/D;
Reset input RESET — +*P23/Dy |10 pont
Glock Input Xig — ~ P2,/D, |P?
Clock output Xour +* P25/Ds
Timing output (A > P2s/Ds
Vas « P2,/D;
Outline 64P4B(OTP)
., 6451B(Window)
o2 o 5§ 3
fieisq
P5,/DB
P5./0B, E
P5,/D8, ~
P5,/08,/CE £ &
P5,/DB,/OE &,’ N
P5,/DBy/PGM N ron
PG, /W RO N
P6e/R Q™
PBS/CS =+ Tox
PEL/AQ = [ R
P6o/Pagy - [ n %
P6/INT; = [T s
P6,/INT, «= [1f o
PEG/INT, [

z
0

Outline

80P6(OTP)
8056 (Window)

NC . No
connection
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PROM VERSION of M37450M4-XXXSP/FP
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

FUNCTIONS OF M37450E4-XXXSP/FP, M37450E4SS/FS

Parameter Functions

Number of basic instructions T T4 (69 MELPS 740 basic instrustions-2)
Instruction execution time T o C. 8us {minimum instructions, at 10MHz frequency) ]
Clock frequency T o o 10MHz (max} i

PROM 8192 bytes |
Memory size T e s e e — ——= - e -

RAM 256 bytes

PO-P3, P5, P6 o 8-bitX6 B T
Input/Output port lPa | |;I[.;t;i 3-bitX1 (8-bitX1 for Bb-pin model) Aj

D-A T Output 2-bitX1 - T
Serial 140 T N UART or clock syncr;ronous
Timers n T ) 18-bit timerX3, o T

8-bit timer (Serial 1/0 baud rate generator) X1

A-D converter

D-A converter

Pulse width modulator

Data bus buffer

Subroutine nesting

Interrupt

8-bitX 2 channels

8-bit or 16-bitX1

1-byte input and output each

Clack generating circuit

96-levels

6 external interrupts, 8 internal interrupts
One software interrupt

Built-in {ceramic or quarts crystal oscillator)

Supply voltage sv+5% N
Power dissipation - 30mW (at 10MHz frequency) |
Input/Output voltage 5v
Input/Output characters - - -
Output current +5mA (max.)
Possible

Device structure

CMOS silicon gate

64-pin shrink plastic molded DIP

M37450E4-XXXFP

80—p}n plastic molded QFP

Package

M37450E4SS

64-pin shrink ceramic DiP

M37450E4FS

80-pin ceramic QFP

MITSUBISHI
ELECTRIC
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MITSUBISH! MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

PIN DESCRIPTION (normal mode)

pi N input/ X
in ame Output Functions
Vees Supply voltage Power supply inputs 5V+5% to Vcc, and OV to Vgs.
VSS
o * T ]
CNVgs/Vpp | CNVsgg Controls the processor mode of the chip. Normally connected to Vgg of Vec.
RESET Reset input input To enter the reset state, the reset input pin must be kept at a “L.” for more than 8 clock cycles {under nor-
mal Vgc conditions). if more time is needed for the crystal oscillator to stabilize, this “L” condition should
| be maintained for the required time.
Xin Clock input Input This chip has an internal clock generating circuit. To control generating frequency, an external ceramic or a
— quartz crystal oscillator is connected between the X, and Xogr pins. If an external clock is used, the clock
Xout Clock output Output source should be connected to the X,y pin and the Xour pin should be left open.
¢ Timing output Cutput Outputs signal co ing of ) freq y divided by four.
SYNC Synchronous Output  This signal is output “H" during operation code fetch and is used to control single stepping of programs.
; signal output
R/W Read/Write Output This signal determines the direction of the data bus. It is “"H" during read and “L” during write.
status output
P0y-PO~ 110 port PO 170 Port PO is an 8-bit I/0 port with directional registers allowing each 1/0 bit to be individually programmed as
input or output. The output structure is CMOS output. The low-order bits of the address are output except
in single-chip mode.
P1,-P1, 1/0 port P1 /0 Port P1 is an 8-bit I/0O port and has basically the same functions as port PO. The high-order bits of the
address are output except in single-chip mode.
P25-P2; {70 port P2 ! 7o Port P2 is an 8-bit 1/0 port and has basically the same functions as port P0. Used as data bus except in
single-chip mode
P35-P3; 170 port P3 {7{e] Port P3 is an 8-bit /O port and has b lly the same f as port PO. Serial 170, PWM output, or
event I/0 function can be selected with a program.
P4,-P4, input port P4 input Analog input pin for the A-D converter. The 64-pin model has three pins and the 80-pin model has eight
(P4y-P4;) pins. They may also be used as digital input pins.
P5q¢-P5; 17O port PS 170 Port P5 is an 8-bit I7Q port and has basically the same functions as port PO. This port functions as an 8-bit
data bus for the master CPU when slave mode is selected with a program.
P6o-P6; 17O port P6 IO | Port P6 is an 8-bit I/Q port and has basically the same function as port PO. Pins P6; to P6; change to a con-
| trol bus for the master CPU when slave mode is selected with a program. Pins P&y to P6, may be program-
med as external interrupt input pins.
D-A;, D-A; | D-A output Qutput Analog signal from D-A converter is output.
VREF Reference voltage Input Reference voitage input pin for A-D and D-A converter. This pin is for 64-pin modetl only.
input
ADVger A-D reference input Reference voltage input pin for A-D converter. This pin is for 80-pin model only.
voitage input
DAVges D-A reference Input Reference voltage input pin for D-A converter. This pin is for 80-pin model only.
voltage input
AVgs Analog power supply Ground level input pin for A-D and D-A converter. Same voltage as Vss is applied.
AVce Analog power supply Power supply input pin for A-D converter. This pin is for 80-pin model only. Same voltage as Vg is applied.
In the case of the 64-pin model, AVcc is connected to Ve internally.
RD Read signal Qutput Control signal output as active "L” when valid data is read from data bus. This pin is for 80-pin model only.
output
WR Write signal Output Control signal output as active “L” when writing data from data bus to external component. This pin is for
output 80-pin model only.
RESETour Reset output Cutput Control signal output as active "H" during reset. It is used as a reset output signal for peripheral compo-
nents. This pin is for 80-pin model only.
3760 )\w



MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

PIN DESCRIPTION (EPROM mode)
input/
Pin Name P Functions
Output
Vcer Vss | Supply voltage Power supply inputs 5VE5% to Ve, and OV to Vgs.
CNVgs/Vep | Vep input Connect to Vpp when programming or verifing.
RESET Reset input input Connect 10 Vgs.
Xin Clock input Input Connect a ceramic or a gquartz crystal oscillator between Xy and Xoyr for clock oscillation.
Xour Clock output Output
& Timing output Output For timing output.
SYNC Synchronous Output | Kept to open (“L" signal is output).
signal output
R/W Read/Write Output | Kept to open (“H” signal is output).
status output
POg-PO7 170 port PO input PO works as the lower 8-bit address input.
P1,-P1, /0 port P1 Input P1 works as the higher 8-bit address input.
P24-P2; 170 port P2 170 P2 works as an 8-bit data bus.
P3,-P3; 1/0 port P3 Input Connect to Vgg.
P4y-P4, Input port P4 Input Connect to Vss { The 80-pin model has eight pins P4g to P4;).
(P4,-P4;)
P5,-P5; 170 port PS5 input PSo, P55, P5, works as PGM, OE. and CE inputs respectively. Connect P5; and P5, to Ve and P55 to P57 to
Vss.
P6,-P6; 170 port P6 Input Connect to Vss.
D-A,, D-A; | D-A output Output Kept to open.
Vgser Reference voltage Input Connect to Vgs.
input
ADVgee A-D reference Input Connect to Vgs.
voltage input
DAVgee D-A reference input Connect to Vgg.
voltage input
AVgg Analog power Input Connect 10 Vgs.
AVce Analog power Input Connect to Vee or Vgs.
RD Read signal output Output | Kept to open (“H” signal is output).
WR Write signal Output | Kept to open (“H" signal is output).
output
RESEToyr | Reset output Qutput | Kept to open (*H” signal is output).

S e
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MITSUBISH]I MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

EPROM MODE

The M37450E4-XXXSP/FP, M37450E4SS/FS features an
EPROM mode in addition to its normal modes. When the
RESET signal level is low (“L") and CNVgs/Vpp signal level
is high (“H”), 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, P5, to P5, and CNVgs are used for the PROM
(equivalent to the M5L.2764). 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 M5L2764. The oscillator should
be connected to the Xy and Xgyr pins, or external clock
should be connected to the Xy pin.

P37/Saov = [
t+——P3e/Scx =
P3s5/TxD +
P3,/RxD + [4]
——— P3,/PWMoyr ~
———P3,/EV; + [§]
$——P3,/EV, +
P3/EV, +[8]
P5,/0B; « [3]
- P5/DBg +>
P55/DBg ++
P5,/DB, +
P5,/DB; +
P5,/DB,/CE <
P5,/DB,/OE +
——————P50/DBo/PGM +=
P6,/W
————— P6c/R ~+
p————— P65/CS
——P6/AD
$————— PB3/Proy +*
P6,/INT,
P6,/INT,

dSXXX-¥30SP.LEW

$-————— PBo/INT, ++
\7; RAW —
SYNC

Vep —— CNVgg/Vpp —

RESET —

. | X —
Ceramic oscillating circuit \
o+ Xour =

¢ -—
— Vs
7
Vss

O . Same functions as M5L2764.

Table 1. Pin function in EPROM mode
— M37450E4-XXXSP/FP, M5L2764
M37450E4SS/FS
Vee Vee Vee
Vep CNVss/Vep Vep ]
Vss Vss Vss
Address input Ports PO, P1,-P1, Ao-Aqz
Data /0 Port P2 Do-D5
CE P5,/DB,/CE __Ce
OE P5,/DB,/OE OE
PGM P5,/DBy/PGM PGM
Veo Voo

AVss ———F ]
— Vgegg ———4 Vss
El — D-A;

— D_A2

— P4g/ANy —————¢

+— P4,/AN, ————4

— Pa,/AN,

+ POo/Aqg >,

« POy/A, (A

- PO, /Ay —— (A

o POA i)
Z -~ PO4/A,; @
@ + POs/Ag (ay
& ++ POg/Ag — (A
2 [E«rova, o)
& ~ Plo/Ag (e
2] s P1,/Ag (Ag)

- Plo/Ag By

= P1y/A, ———— @

—P1/A, ————— (B o Ve

Fig. 1 Pin connection in EPROM mode (64-pin model)
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M374S0E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

1

Vss

P5,/DB, + [E] z
(ce) PS,/DB,/CE +» [3] =]
Go-——P5./D8,/0E [ > =
-ﬂ——PSOIDBo/PGM « 0] g 3
PE,/W Mo &
P6o/R R -
P6s/CS + [ X »
PE,/AQ < [15] x @
P63/Proy + [ m
b PE./INT, T
———— P6,/INT, + [
PBo/INT, <[
WR «— [
besd RD ~
Vss R/W —
SYNC +[Z]

RESEToyr « [#4]

P3,/EV, = [2] [63] «— P4,/AN,

Vss Vee
! ' 1
l Vss
~500 %3 v oW 2
sEeaa|ll ey 4
& - = Q &» <«
greeddedrzzadad
111t Pl
el [ sl el el ) fes]

+— P4,/AN,

CNVss/Vee — [T

VerVss coramic  Vss@(EE)
aoscillating
circuit

O : Same functions as M5L2764.

Fig. 2 Pin connection in EPROM mode (80-pin model)
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

PROM READING, WRITING AND ERASING
Reading L

To read the PROM, set the CE and OE pins to a “L" level,
and supply OV to the RESET pin, and 5V to the V¢c and the
CNVsg {Vps) pins. Input the address of the data (A to Ay,)
to be read and the data will be output to the /0 pins Dg to
D,. The data I/0 pins will be floating when either the CE or
OE pins are in the "H" state.

Writing o

To write to the PROM, set the CE pin to a “L” level and the
OE pin to a “H" level, and supply OV to the RESET pin, 6V
to the V¢¢ pin and 21V to the Vpp pin. The CPU will enter
the program mode when Vpp is applied to the Vep pin. The
address to be written to is selected with pins Ay to Ay, and
the data to be written is input to pins D to D;. Set the PGM
pin to a “L” level to begin writing.

Erasing

Data can only erased on the M37450E4SS/FS 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?.

NOTES ON HANDLING

(1) 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 PROM writer's
power.

(4) For the programmable microcomputer (shipped in
blank or OTP type) , Mitsubishi does not perform
PROM write test and screening in the assembly pro-
cess and following process. To improve reliability after
write, performing write and test according to the flow
below before use is recommended.

Writing with PROM writer

~L -

Screening (Note){Leave at 150°C for 40 hours)

~ -

Verify test with PROM writer

Note . Since the screening temperature is higher than
storage temperature, never expose to 150C ex-
ceeding 100 hours.

Table 2. 1/0 signal in each mode
_ Pin CE OE PGM Vep Vee Port P2

| Mode _ N R
|*Read-out | M« | Ve ] Vie 5V 5V Output

Programming Ve | Vi R o 2v A o _Input

Programming verify \ Vi ] Vin ! 21v Y | Output
| Program disabie Vi X ] X | 21v v | Floating
Note 1 @ V,_and V), indicate a “L" and “H” input voltage, respectively.

2 © An X indicates either Vy_ or Vy,.
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Condiions Ratings Unit
Vee Supply voitage —0.3t0 7 \
Vi input voltage RESET, Xin —0.3t0 7 v

Input voltage POo-PO;7, P1g-P1;, P2o-P2;,
v, P34-P3;, P4g-P4;, P5p-PS5;, 0.3 to Veot 0.3 v
P6y-P67, ADVRer, DAVpgr, With respect to Vss . cc T
Vaer, AVcec Output transistors are
v, Input voltage CNVsg at “OFF” state. —0.3 to 13 {Note 1) \2
Output voltage P0g-P0;, P1g-P17, P2¢-P2;,

v PP, P05, PO 2. _

° Xour. ¢. RD, WR. R/W, 0.3 to Vee+0.3 v
RESETour. SYNC

Pd Power dissipation Ta=25C 1000 (Note 2) mw
Topr Operating temperature —10 to 70 c
Tstg Storage temperature —40 to 125 T

Note 1 . In PROM programming mode, CNVss is 22.0V.
2 I 500mW for QFP type.
RECOMMENDED OPERATING CONDITIONS
(Veo=5V+5%, Ta=—10 to 70°C unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. Max.

Vco Supply voltage 4.75 5 5.25 \

Vss Supply voltage 0 v

Vin “H" Input voltage RESET, XN, CNVsg (Note 1) 0.8Vce | Vee v

“H” Input voltage PQy-P07, P1g-P17, P2,-P2;, ‘
Vin P3g-P3;, Pdo-P4;, PS¢-P5;, 2.0 Voo Y
P6,-P6; (except Note 1) I B
Vie “L" Input voitage CNVss (Note 1) 0 0.2Voe! V
“L” Input voltage P0y-PO;, P1g-P17, P2-P2;,
Vie P3¢-P3;, P4g-P4;, P5y-P57, 0 0.8 v
P6o-P6; (except Note 1)
ViL “L" Input voltage RESET 0 0. 12VCC‘ v
A\ “L” Input voltage Xin o] 0. 16Vee v
“L" peak output current P0y-P0;, P1o-Ply,
lotipeak) P2y-P2;, P3-P3s, 10 mA
P5¢-P5;, P6,-P6;
“L" average output current P0s-P0;, P1o-P17,
loLavg) P2o-P2;, P3¢-P3;, 5 mA
P5¢-P5;7, P6o-PB; (Note 2)
“H" peak output current P0o-P0;, P19-P1s,
lontpeak P2,-P2;, P3g-P3;, —10 mA
P5g-P57, P6-P6;
“H" average output current PGp-PO7, Pig-P17,
lontavg) P20-P2;, P3y-P37, —5 mA
P5y-P5;, P6o-P6; (Note 2)
HXn) Clock oscillating frequency | 1 | 10 MHz
Note 1 : Ports operate as INT,-INT5(P6¢-P6;), EV,-EV3{P30-P3;), RxD(P3,) and Sc.x(P3s)
2 : The average output current loucavg) and loLiavg: are the average value during a 100ms.
3 . The total of “L" output current loc(peak) of port PO, P1 and P2 is less than 40mA.
The total of “H” output current lou(peak) of port PO, P1 and P2 is less than 40mA. o
The total of “L” output current lo (peak) of port P3, P5, P8, R/W, SYNC, RESETour, RD, WR and
¢ is less than 40mA. - o
The total of “H” output current lon(peak: of port P3, P5, P6, R/W, SYNC, RESETour. RD, WR and
¢ is less than 40mA.
e T



MITSUBISHIi MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

ELECTRICAL CHARACTERISTICS (vec =5vE5%, Vss = 0V, Ta = —10 10 707, f(X,y) = 10MHz, unless ctherwise noted)

Limits .
Symbol Parameter Test conditions - Unit
Min, Typ. Max.
Vou “H" output voltage RD, WR, R/W, SYNC, RESETour. # | low=—2mA Vge—1 v ]
“H" output voltage POg-PQ;, P1y-P1;, P2,-P2;, |
V, lon=—5mA Vec—1 i v
oH _P3y-P3;, P5o-P5y, Py-PEr o e Lo
“L” output voltage PQg-P0;, P1g-P1;, P2,-P2;, ; {
Vou P3q-P3;, PSo-PS;, Péo-PE7, lo=2mA | [ 0.45 v
RD, WR, R/W, SYNC, RESEToyr, ¢ [
“L" output voltage P0,-PO;, P1-Pl7, P2-P2;, N
Vo P ge POx-PO;, P19-P17, P2-P2;, fou=5mA 1 v
P3%-P3, P5%-P5, PGP, | —
Hysterisis INT;-INT5(P6o-P6,), EVy-EVa(P3y-P3;),
Vye—Vqo Function input levet 0.3 1 v
| WY RxD(P3,}, Scix(P3s) - ’
Vrs—Vy_ | Hysterisis RESET o N 0.7 |
| Vr4—Vr.. | Hysterisis Xy . [¢An] ol g 57_
“L” input current P0g-PO;, P1¢-P1;, P2-P2;, |
I P3q-P3;, P4;-P4;, P54-PS;, Vi=Vss -5 5 uA
P6o-P67. RESET, Xin o — e } J—
“H" input current POy-PO;, P1o-Pts, P29-P2;,
hn P3o-P3;, P4y-P4;, P5y-P5;, Vi=Vee —5 5 #A
P6¢-P67, RESET, Xiv R T
\" RAM retention voltage At stop mode 2 v
RAM g - . b
At system operation
6 10 mA
lec Supply current (Xin) =10MHz “ _
At stop mode (Note 1) 1 10 ‘ A

Note 1 : The terminals RD, WR, R/W, SYNC, RESETour, ¢ D-A, and D-A, ars all open. The other ports, which are in the input mode, are connected
to Vgs. A-D converter is in the A-D completion state. The current through ADVagr and DAVgee is not included(Fig.6)

A-D CONVERTER CHARACTERISTICS

(Ve = AV = 5V, Vgg = AVgg = 0V, Tg = 25°C, 1(X,y)=10MHz, unless otherwise noted)

1 1 N 1
Symbol Parameter \ Test conditions ~-——f~—-'imis—f~~)——}
N B | Min. Typ. | Max.
[ = | Resalvton S A N S A2
- Absolute accuracy Voo™ AVeo=ADVper=5. 12V j | *£1.5 +3
tcony Conversion time ) ' e ) y
[ Ve [Anaiog input voitage T
Vaovrer Reference input voltage o :
Riapoen | Ladder resistance value _ | ADVggr=5V
liaovrer | Reference input current | ADVggr=5v
D’AVCC Analog power suph‘prl_;_iir;ﬁ;;;;lit;ge il - ;
Vavss Analog power supply input voitage |

D-A CONVERTER CHARACTERISTICS (vec =5V, Vos = AVgs = 0V, Tg = 25, uniess otherwise noted)

! ! Limits :
Symbol Parameter Test conditions T S S | Unit

—— . S
- Resolution

- Abusolute accuracy

_ Vee=DAVger=5. 12V

tsu Setup time

Ro Qutput resistance

Vavss | Analog power supply input voltage

Vpavrer | Relerence input voitage

IpAVREF i Reference power input current { Each pin)

_ MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP

M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

TIMING REQUIREMENTS

Port/single-chip mode (voc=5v+5%. Ves=0v, T,=—10 to 70C, unless otherwise nated)

] L
Symboi Parameter ; Test condition Limits T Unit
- ¢ Min. Typ. \ Max
tsupop—  Port PO _input setup time o 200 | ns
tsuiPio—g) | Port P1 input setup time 200 ! ns
tsu(pen—g) | Port P2 input setup timeﬂ 200 ns
tsuipsp—s | POP3 input setup ime - 200 ns
tsutpan—gy | Port P4 nput setup tin «A S i 200 B ns
teutrso_s | Port P5 | 200 ns
tsulpen—g; | Port P6 mp;( se:ﬁ;) time T 200 ns
this—poo; | POt PO input hold time T 0 | ns
thig—r10) Port P1  input hold time 40 | ns
thes_e2oy | Port P2 input hold time B Fig. 3 40 T s
th(s—pan) Port PSH input holdh[r}ev o o 40 ; ns |
this—pan) Port P4 input hoid time 40 ns
this—psp) Port P5 input hold time T 40 ns
thie—ren) Port P6 input hold time B Il 40 ns
“(c(xlm) External clock input cycle time ) T 100 - 1000 ns
LT T — I R T
tw(X,NH) Externat clock input “H” pulse width i 30 ns
tr(Xin) External clock rising edge time | L 20 ns
t( Xin) External clock failing edge time ‘ 20 ns

Master CPU bus interface timing (R and W separation type mode)
(Voe=5V15%, Vgs=0V, Ta=—10to 70C, unless otherwise noted)

Symbal Parameter : Test condition Limits Unit
S . ! Min. Typ. Max
tsuics—nr) cs setup time 0 nfsi
tsutcs—w) | S setup time - - o e

A‘;R-;cs) CS hold time o T - --—6 p”
thow—cs; | GS hold time o T T 5 e
tsuta—r) AO setup time T I m o
tsua—w) A setup time o Fig. 3 pr -
thir—a) A0 hold time e T -

i thw—a) AQ hold time I 10 -
tw(r) Read pulse width T I BT -
tw(w) Write pulse width T 160 p”
tsutp--w) Date input setup time befor;v;rilt; - 100 — o ]
thow—p) Date input hald time after wite 10 e

Master CPU bus interface timing

(R'W type mode)

(Vee=5VE5%, Vgs=0V, Ta=-10 to 70°C, unless otherwise noted)

ELECTRIC

i Limits
Symbol Parameter i Test condition — Unit
AAAAA Min. Typ. Max.
tsu(cs—g) | CS setup time ) w‘“ Ag - a 0 ns
thie—cs) CS hold time 0 ns
tsuta—e; | AO setup time T 40 ns
thie-a) | A0 holdtime ) 10 ns
toumm 5, AW sewptme T “w s
thie—aw) R/W  hold time R 77”77777 Fig. 4 10 ns
twieL) Enable clock * ulse width 160 ns
twier) Enable cloc puls;_wnlzﬂh o T 180 ns
tre) Enable clock rising edge time o 25 ns
tte) Enable ciockrfaﬁivnrg edge time h - 25 ns
tsulp—g) Data input setup time before write T 00 ns
thie—o Data input hold time after write | 10 ns
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

Local bus/memory expansion mode,

micr oprocessor mode
(Vee=5VE5%, Vgs=0V, Ta=—10to 70°C, unless otherwise noted)

| Limits
Symbol Parameter Test condition Unit
Min. Typ Max.

— —
tguio—¢) Data input setup time 130 T ns
this—o) Data input hold time - o l ns

- 0. L
tsu(o—no) | Data input setup time 9 130 ns
th(ro—D) Data input hold time 0 ns
3168 )\a_scmc'“”



MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP

M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

SWITCHING CHARACTERISTICS

Port/single-chip mode (Vec=5v+5%, ves=0v, Ta=—10 to 70, unless otherwise noted)

Limits

Symbol Parameter Test condition Unit
Min. Typ. Max.
td(e—Poq) Port PO data output delay time 200 ns
td(s—pr10) Port P1 data output delay time 200 ns
td(¢—r2q) Port P2 data output delay time 200 ns
td(s—paq) Port P3 data output delay time 200 ns
td(é—psq) Port P5 data output detay time 200 ns

td(s—pea) Port P§ data output delay time 200 ns
te(e) Cycle time 400 4000 ns
tw(on) ¢ clock puise width (“H” leve!) 190 ns
twisr) ¢ clock pulse width (“L” level) 170 ns
trie) ¢ clock rising edge time 20 ns
s $ clock falling edge time 20 ns

Master CPU bus interface (R and W separation type mode)
(Vee=5VE5%, Vss=0V, T3=—10 to 70°C, unless otherwise noted}

. Limits .

Symbol Parameter Test condition - Unit
Min. Typ. Max.

tatr—p) Data output enable time after read 120 ns

tv(rR—-D) Data output disable time after read 10 85 ns

trLH(rR—pPR) | Prov output transmission time after read 150 ns

teLm(w—pRr) | Prov output transmission time after write 150 ns

Master CPU bus interface (R/W type mode) (Voc=5v5%, Vss=0V, Ta=—1010 70C, unless otherwise noted)

Limits
Symbol Parameter Test condition - Unit
. Min. Typ. Max.
tace—o) Data output enable time after read 120 ns
tvie—D) Data output disable time after read 10 85 ns
toL(e—pr) | Prov output transmission time after E clock 150 ns

Local bus/memory expansion mode, microprocessor mode
(Vee=5V15%, Ves=0V, Ta=—10 to 70°C, unless otherwise noted)

ELECTRIC

Limits .
Symbol Parameter Test condition - Unit
Min. Typ. Max.
tdig—a) address delay time after ¢ 150 ns
tvie—a) address effective time after ¢ 10 ns
tv(rp—a) address effective time after RD 10 ns
tuiwr—a) address effective time after WR 10 ns
tdie—m data output delay time after ¢ 160 ns
td(wr—p) | data output delay time after WR 160 ns
tv(s—n) data output effective time after ¢ 20 ns
tv(wr—0) data output effective time after WR 20 ns
td(e—nw) R/W delay time after ¢ 150 ns
tdie—sync) | SYNC delay time after ¢ 150 ns
twirD) RD pulse width 170 ‘ns
twiwR) WR pulse width 170 ns
MITSUBISHI 31— 169



MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M374S50E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

TEST CONDITION

Input voltage tevel | Vy, 2.4V
Vie 0.45v
Output test level I Vo 2.0V

Vo 0.8V
PO
- ——C :(1)} 50pF
zg —TO P 100pF ;
P4 100pF J; P2 TO
5 I s T 100pF
P6 P6, —_L—Oo i 1
SOpF s
¢ T 50: ;; RD 50pF
pF hid :I;
< WR

Fig. 3 Test circuit in Fig. 4 Master CPU bus interface Fig. 5 Local bus test circuit

single-chip mode test circuit
Vee
VCC
ICC
(test point)
—1 RESET Vee other power
AVce supply

PO ADVger
P1 DAVger
P2
P3 D-A1
P4 D-A2
P5 RO
P& WR
CNVss R/W open
AVss SYNC
Vss RESETour

4

77
Kin Xour

S

b &

Fig. 6 Icc (at STOP mode) test condition
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

TIMING DIAGRAM

Port/single-chip mode timing diagram

toix tworge b
xIN ’F_\_] \ ]
Yo —=1 trixg)
o)
twisr
s 10 2.0 f 2.0
’ K 0.8 O.E)
tw(pm | teo) tres)
X tsutpio-#)
T \ 2.4 X 2.4
Port Pi input
/ 0.45 ¥, 0.45
tdcs ~pio) | thie —pip}
Port Pi output 2.0
0.8
Note : Viu=0.8Vcc, Vi.=0.16Vcc of Xin

Master CPU bus interface/ R and W separation type timing diagram

Read
tsuca—n) thir—a)
2.4 2.4 $ <
A0 0. 45 0. 45
tsutcs—n) thir—-cs)
cs 0.45 0.45
twin)
- 2.4 ?‘ 2.4
R "0 45 0. 45 y,
2.0 2.0
DB,-DB; 0.8 0.8
tath—
il | tv(R-D)
J— /‘ 2.0
PRDV
teL(r—pPR)
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

Write
tsuta—w) thiw—a)
o]
AO 2.4 2.4
0. 45 0. 45
‘ T

i
—’1 tsuics— thiw—cs) m—-
i SU(Cs—w) \ ’1'
CS ‘ !
0.45 ( i 0.45

I +
twiw)
R———){
|
W 2.4
= thow-p)
Py 2.4
B,-DB .
D-DB, SLi 0.45 )0.45
|
L_ tsup-w) « |
— - * 2.0
PRDV
[ tpuniw—pR)
Master CPU interface/ R/W type timing diagram
twiEL) twiem
E ! 2.4 2.43
0.45 0.45 \‘ 0. 45
i&- treed ttce

!
tsu(a—e l

| - at thie—-a)
A0 2.4
R/W 0.45
1, thie—cs) =
SU(CsS—E}
0. 4&@ 0.45

read
\ 2.0
D8o-DEs tae-p) o8
L 1= tye-o)

tsuto~g) th
'*"1 {E—~D)

2.4

k0. 45

Prov 2.0
teLnie—rR)

write —/\
DB,-0B; _ 7

v

-1 ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37450E4-XXXSP/FP
M37450E4SS/FS

PROM VERSION of M37450M4-XXXSP/FP

Local bus timing diagram

¢ _/

to)
twien) twisL) _)‘
; —
IR /
e —rw) .
‘*L.‘__
()
teey red

R/W
SYNC X

X

tdie—a
=

tyis—a)

Aorhis X

tsu(o—¢) this—o:

Do-D;

CPU read

Do-D7

CPU write

T

tdis o) ¢
D — ——1 vis —D)

Ag-Ars ><

tw(ro)

Do-Dy

{_—_’J tV(RD’A)
b,

tsuto—ro)

thiro-p;

CPU read

twiwrs

tyiwr—a)

WR

Do-D7

tdiwa-p)

CPU write
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