MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/]

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

DESCRIPTION
The M37450M4TXXXSP/J is a single-chip microcomputer PIN CONFIGURATION (TOP VIEW)
designed with CMOS sillicon gate technology. It is housed P3;7/Sroy +* L] Vee
in a 64-pin shrink plastic molded DIP or an 84-pin plastic P3s/Scik +> AVss
Reference voltage
molded QFJ (PLCC) P3s/TxD + + Vrer input
In addition to its simple instruction sets, the ROM, RAM,  [/OFRor  P3«/RxD=> "g":' }D-A output
and 1/0 addresses are placed on the same memory map to P3a/PWMour = e
bl . P3,/EV3 ++ [59] «— P4o/AN)
eqa e easy programmlng. . . P3,/EV, + 5] «— P4, /AN, Input port P4
It is suited for office automation equipment and control de- P3y/EV, + «— P4,/AN,
vices The low power consumption made by the use of a P5,/DB; +» 56] +> P0Oo/Ao
CMOS process makes it especially suitable for battery po- P5¢/DBg +* « PO,/A,
wered devices requiring low power consumption. It also P5s/DBs +* [54) ++ PO,/A,
has a unique feature that enables it to be used as a slave 1/0 port P5,/DB, +> +* P03/Ag
microcomputer. Ps P53/DB3 +* 5 « POy/A, [VOPORPO
. - S -
The differences between the M37450M4TXXXSP/J and the EZZ;EEZ P & :g"’; 25
M37450M4-XXXSP/FP are some electrical characteristics, v 2 o6
. ) P54/DBy +* § [49] +» PO,/A;
the expansion of operating temperature range, and the PB,/W <> ; [« P1o/As
package. PBo/R +> X ~ P1,/A
The number of analog input pins for the 84-pin PLCC (J P6s/CS +> é (3] + P1,/As0
version) is different from the 64-pin model (SP version). In /0 port P6,/A0 ++ o SPAG | e
addition, the 84-pin model has special pins for RD, WR, P6 P63/Proy +* [44] +» P14/Aq2 po
RESETout, DAVRer, ADVger, AVec and the 64-pin model PB2/INTg +> [43] + P1s/As
has a special Vggr pin. P8:/INT, = Plo/Aw
PBo/INT, +> 1] P17/Ass
Read/Wnte R/W +— 40} ++ P2y/D,
FEATURES L . é‘;’n‘zmiﬁ’u“s‘ SYNC + + P2,/D;
® Number of basic instructions:«««==sxorreeeerreereeeeee 7 signal output  CNVs_» [%] < P2,/D,
69 MELPS 740 basic instructions+2 multiply/divide Reset input RESET — R
instructions Clock input Xin = [36] <> P2,/Ds P
® Memory size , Clock output  Xour +— <+ P2;/Ds
ROM verrerermenreeteaeiieeienieeteteeiaaeaeaes 8192 bytes Timing output P <+ P2¢/Dg
RAM :ceeceerseermsrensenatntanirttiiieietanen 256 bytes Vss ) <« P2,/D;
® Instruction execution time Outline 64P4B
(minimum instructions at 10MHz frequency) -+--+--- 0.8us 5
® Single POWEr SUPPIy - wwevwreeresresreseseeeeeees 5vE10% s s 5% 90 42 sy £i3
® Power dissipation normal operation mode >3 3555%% 0883583533
ge99eceeoed8z32844d44d
(at 10MHz frequengy) »«++wseereerresssesseeenes 30mw TS 1171090
® Subroutine nesting [e1=10] [e1] ool [ [ -
P5,/DB, + 73] +— P4,/AN
® Interrupt ................ Pg:/DB; " ; — z::;:::
N P5:/DBg +* 72] «—
® Mast‘er.CPU interface 1 byte psf/osf« & - P4:/AN:
@ 16-Dit timer s+ orrrrerrrrrrrrrrr 3 P5,/DB, + [ig %)« P4,/AN;
it ti Tl 1/0) USE) «evrereerreamenmeruimeeiieiieeiennens P5,/DB, + [17] [69) ++ P0o/Ao
® 8-bit timer (Serial 1/0 use) 1 Pe./DB. o [3 Bl pos,
® Serial I/0 (UART or clock synchronous) «««««««-«--eweeeeeet 1 P5,/DB, + [13] > PO/A,
. : NG [A] [68] +~ PO3/A;
® A-D converter (8-bit resolution) -~ -+ 3 channels (DIP) NG — POJA,
8 channels (QFJ) F:::/WR!: M37450M4TXXXJ NG
® D-A converter (8-bit resolution) «--««+-xveeeeee: 2 channels PBs/CS ++ (&2 ++ POs/As
® PWM output (8 bit OF 16 bit):+---+esseesseessseesenisseiscennns L ™ B e o
® Programmable 1/0 ports sgzi::?" o - :o;::
(Ports PO, P1, P2, P3, P5, PB) creeerrrrrnreee e 48 PG;/'NLT"’ <->P1;/A.o
® Input port (Port P4) -weeereeeeseeerieneneees 3(DIP), 8(QFJ) we SISO
® Output ports (Ports D-Aj, D-Ap) wreererreereenreseseeeeees 2 RIW + [ [+ Pls/A
0] 3| 5| S 2 2 B D ) B BB B B B B EE]
it BN EEEEER R
APPLICATION 038R0 3" $68836866894¢
Slave controller for PPCs, facsimiles, and page printers. 5|y *ooageadysy 22
HDD, optical disk, inverter, and industrial motor controllers. & i
Industrial robots and machines. Outline 84P0 | .. . @ o
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M37450M4TXXXJ BLOCK DIAGRAM
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MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/J

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

FUNCTIONS OF M37450M4TXXXSP/J

Parameter Functions
Number of basic instructions 71(69 MELPS 740 basic nstructions+2)
Instruction execution time 0 8us (mimmum instructions, at 10MHz of frequency)
Clock frequency 10MHz (max )
ROM 8192 bytes
Memory size
RAM 256 bytes
PO-P3, P5, P6 1710 8-bitX6
Input/Output ports P4 Input 3-bitX 1 (8-bitX1 for 84-pin model)
D-A Output 2-bitX1
Senal I/0 UART or clock synchronous
Timers 16-bit timerX3,
8-bit imer (senial 1/0 baud rate generator) X1
A-D converter 8-bitX3 channels (8 channels for 84-pin model)
D-A converter : 8-bitX2 channels
Pulse width modulator 8-bit or 16-bitX1
Data bus buffer 1-byte input and output each
Subroutine nesting 96-levels (max )
6 external interrupts, 8 internal interrupts
Interrupt
1 software Interrupt
Clock generating circuit Built-in (ceramic or quarts crystal oscillator)
Supply voltage 5V+10%
Power dissipation 30mW (at 10MHz frequency)
Input/Output voltage 5V
Input/Output ch
Output current +5mA (max.)
Memory expansion Possible
Operating temperature range —40to 85C
Device structure CMOS silicon gate
package M37450M4TXXXSP 64-pin shrink plastic molded DIP
M37450M4TXXXJ 84-pin plastic molded QFJ (PLCC)
. MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/J

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

PIN DESCRIPTION

" Input/ )
Pin Name Output Functions
Vece, Supply voltage Power supply inputs 5V+10% to V¢, and OV to Vss
Vss
CNVsg CNVss Controls the processor mode of the chip Normally connected to Vss or Veo
To enter the reset state, the reset input pin must be kept at a “L" for more than 8 clock cycles (under nor-
RESET Reset input Input mal Vce conditions) If more time 1s 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 Xy and Xout pins If an external clock is used, the clock
Xout Clock output Output source should be connected to the Xy pin and the Xour pin should be left open.
@ Timing output Output Outputs signal consisting of oscillating frequency divided by four
SYNC Synchronous Output This signal 1s output “H” durning 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 1s “H" durning read and “L” during write
status output
P0o-PO; 1/0 port PO 170 Port PO 1s an 8-bit I/0 port with directional registers allowing each I/0 bit to be individually programmed as
input or output The output structure 1s CMOS output The low-order bits of the address are output except
In single-chip mode '
P1o-P1; 170 port P1 170 Port P1 is an 8-bit I/0 port and has basically the same functions as port PO The high-order bits of the
address are output except In single-chip mode
P2o-P2; 1/0 port P2 1/0 Port P2 1s an 8-bit I/0 port and has basically the same functions as port PO Used as data bus except in
single-chip mode
P30-P37 170 port P3 1/0 Port P3 1s an 8-bit I/0 port and has basically the same functions as port PO Senal 1/0, PWM output, or
event 1/0 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 84-pin model has eight
(P4,-P4;) pins They may also be used as digital input pins
P5,-P57 1/0 port P5 170 Port P5 1s an 8-bit I/0 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
Port P6 is an 8-bit I/0 port and has basically the same function as port PO Pins P63 to P6; change to a con-
P6,-P6; 1/0 port P6 170 trol bus for the master CPU when slave mode 1s selected with a program Pins P8 to P6, may be program-
med as external interrupt input pins
D-A,, D-A; | D-A output Output Analog signal from D-A converter Is output
VRer Reference voltage Input Reference voltage input pin for A-D and D-A converter This pin Is for 64-pin model only
input !
ADVger A-D reference Input Reference voltage input pin for A-D converter This pin 1s for 84-i)m model only
voltage input
DAVger D-A reference Input Reference voltage input pin for D-A converter This pin is for 84-pin model only
voltage input
AVss Analog power supply Ground level input pin for A-D and D-A converter Same voltage as Vsg Is applied
AVce Analog power supply Power supply input pin for A-D converter This pin 1s for 84-pin model only Same voltage as Ve I1s applied
In the case of the 64-pin model, AV¢c 1s connected to Ve Internally
RD Read signal Output Control signal output as active “L” when valid data I1s read from data bus This pin is for 84-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 84-pin model only
RESETour Reset output Output Control signal output as active “H" during reset It 1s used as a reset output signal for peripheral compo-

nents This pin is for 84-pin model only
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MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/J

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit

Vee Supply voltage —0.3to 7 \
\" Input voltage X, RESET —0.3to0 7 \'
Input voltage P0y-P07, P1g-P17, P29-P2;,
. P3y-P37, Pdg-Pds, P5o-P57,
V, P37, Pdo-Pdz, PSP With respect to Vss —0.3 to Vgc+0.3 \"
P6o-P67, ADVgrer, DAVRger,
Output transistors are
VRrer, AVce "
at “off” state
\ Input voltage CNVsg —0.3t013 \%
Output voltage P0o-PO7, P1¢-P17, P2o-P27,
Vo P30-P37, P50-P57, P6o-P67, Xour, ¢ —0.3 to Vge+0. 3 \%
R/W, RD, WR, SYNC, RESEToyr
Pg Power dissipation Ta=25TC 1000 mw
Topr Operating temperature ' —40 to 85 C
Tstg Storage  temperature —65 to 150 C

RECOMMENDED OPERATING CONDITIONS

(Vec=5V£10%, Ta=—40 to 85°C unless otherwise noted)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \%
Vss Supply voltage 0 \]
Vin “H" Input voltage RESET, Xy, CNVss (Note 1) 0.8Vee Vee \
“H” Input voltage P0y-P07, P1o-P1;, P2y-P2;,
Vin :22:2:, P4q-P47, P5-P5;, 20 Voo v
(expect Note 1)
Vie “L” input voltage CNVss (Note 1) 0 0.2Vee \%
“L” input voltage P0y-P07, P1o-P17, P2o-P2;,
PP PP P 0 08 | v
(expect Note 1)
Vie “L” input voltage RESET 0 0. 12Vee \'
Ve “L” input voltage Xy 0 0. 16V \Y
“L” peak output current P0y-P0;, P1o-P17,
loL(peak) P20-P2;, P39-P3;, 10 mA
P50-P5;, P6o-P67
“L" average output current P0g-P0;, P1o-P17,
loLcavg) P20-P27, P3,-P37, 5 mA
P50-P5;, P6o-P6; (Note 2)
“H” peak output current P0o-P0;, P1¢-P17,
lon(peak) P20-P2;, P30-P37, . —10 mA
P5¢-P5;, P6o-P67
“H” average output current P0y-P0;, P1¢-P1z,
loncavg) P20-P2;, P3p-P3;, —5 mA
P50-P5;, P6o-P6; (Note 2)
f(Xin) Internal clock oscillating frequency 1 10 MHz
Note 1 Pons( ope)rating as special function pins INT;-INT3(P6o-P8,), EV4-EV3(P3,-P3;), RyD(P3,),
Scuk(P3s

2 louavg) and lonavg) are the average current in 100ms.

3 The total of Io, of Port PO, P1 and P2 should be 40mA (max )
The total of lo, of Port P3, P5, P6, R/W, SYNC, RESETour, RD, WR and ¢ should be 40mA (max )
The total of loy of Port PO, P1, and P2 should be 40mA (max )
The total of loy of Port P3, P5, P6, R/W, SYNC, RESETour, RD, WR, and ¢ should be 40mA (max )

130 )‘msmlsi-u
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MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/J

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

ELECTRIC CHARACTERISTICS (Vco=5V£10%, Vss= 0V, Ta=—40 t0 85C, #(Xn)=10MHz)

. Limits
Symbol Parameter Test conditions Unit
Min Typ. Max.
Vou “H" output voltage RD, WR, R/W, SYNC, RESEToyr, ¢ low =—2mA Vec—1 v
“H" output voltage P0o-P0;, P1o-P17, P2,-P2;,
Von i ’ P3,-P3;, P5,-P5;, P6p-P6; low =—5mA Veo—1 M
“L” output voltage P0p-PO;, P1o-P17, P25-P27,
VoL P3¢-P3;, P5¢-P5;, P6q-P67, loL =2mA 0. 45 \"
RD, WR, R/W, SYNC, RESETour, ¢
“L” output voltage PQ0p-P0O;, P1o-P1;, P2,-P2;,
Vou P ? P30-P37: P52-P5:, P6:-P6: loL =5 mA ! v
Vi — Vo= Hysteresis L:g;(- LI\;:;,(P:::?;;)EVrEV:,(P30-P32), Function input level 0.3 1
Vr+ — V7| Hysteresis RESET 0.7 \
Vr4+ — Vi—| Hysteresis Xy 0.1 0.5 \')
“L” input current P0o-P0;, P1o-P1;, P2,-P2;,
he P3¢-P37, P4y-P4;, P50-P5;, V| =Vgs -5 5 uA
P6o-P67, RESET, Xin
“H” input current P0o-P07, P1o-P17, P2,-P2;,
™ P3)-P3;, P4g-P4;, P5,-P5;, Vi =Vgo —5 5 uA
P6o-P6;, RESET, X
Veam RAM retention voltage At stop mode 2 \%
f(Xin) =10MHz 6 15 mA
loo Supply current At system operation
At stop mode 1 10 A
(Note 1)

Note 1 : The terminals RD, WR, SYNC, R/W, RESEToyr, 4, D-A; and D-A, are all open The other ports, which are in the input mode, are connected to
Vss A-D converter is in the A-D completion state The current through ADVgee and DAVgee Is not included (Fig 4)

A-D CONVERTER CHARACTERISTICS

(Voc=AV;e=5V+10%, Vgs=AVgs=0V, T3 =—401085C, f(X;n)=10MHz unless otherwise noted)

Limits o

Symbol Parameter Test conditions Min Tvo Max Unit

- Resolution 8 Bits

— Absolute accuracy Voc=AVcc=ADVRer=5V+10% *+1.5 +3 LSB

tconv Conversion time 49 to(s)
Via Analog input voltage AVss AVcc \'
V ADVREF Reference input voltage 2 Vee \%
RLADDER Ladder resistance value ADVgee= 5V 2 7.5 10 kQ
L ADVREF Reference input current ADVpge=5V 0.5 0.7 2.5 mA
Vavce Analog power supply input voltage Vece \"
Vavss Analog power supply input voltage 0 \%

D-A CONVERTER CHARACTERISTICS (Voo=5V*10%, Vss=AVss= 0V, Tq=—40 to85C unless otherwise noted)

. Limits
Symbol Parameter Test conditions o Tvo Vs Unit
— Resolution 8 Bits
— Full scale deviation Voc=DAVger=5V 1.0 %
tsu Set time 3 “Ss
Ro Output resistance 1 2 4 kQ
Vavss Analog power supply input voltage 0 \
VDAVREF Reference input voltage 4 Vee \%
lbAVREF Reference power input current (Each pin) 0 2.5 5 mA
/
MITSUBISHI 3—13]
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MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/}

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP
TIMING REQUIREMENTS
Port/single-chip mode (Vec=5V+10%, Vss=0V, Ta=—40 to 85C, unless otherwise noted)
Limits
Symbol Parameter Test condition Unit
Min. Typ Max.

tsu(pop—g¢) | Port PO input setup time 200 ns
tsu(pip—g) | Port P1 input setup time 200 ns
tsu(p2p—¢) | Port P2 input setup time 200 ns
tsu(pap—g¢) | Port P3 input setup time 200 ns
tsu(pap—¢) | Port P4 input setup time 200 ns

}_&u(,,sp_,,) Port P5 input setup time 200 ns
tsu(pep—g¢) | Port P6 input setup time 200 ns
th(¢—PoD) Port PO input hold time 40 ns
th(¢—pP1D) Port P1 input hald time 40 ns
th(¢—p2D) Port P2 input hold time Fig.1 40 ns
th(g—pap) | Port P3 input hold time 40 ns
th(¢—pPaD) Port P4 input hold time 40 ns
th(s—psD) Port P5 input hold time 40 ns
th(s—peD) Port P6 input hold time 40 ns
to(Xin) External clock input cycle time 100 1000 ns
tw(XinL) External clock input “L” pulse width 30 ns
tw( XinH) External clock input “H” pulse width 30 ns
tr(Xin) External clock rising edge time 20 ns
tf( Xin) External clock falling edge time 20 ns

Master CPU bus interface timing (R and W separation type mode)

(Vee=5V£10%, Vss=0V, Ta=—40 to 85°C, unless otherwise noted)

Symbol Parameter Test condition Limits unit
Min. Typ Max

tsucs—r) | CS setup time 0 ns
tsu(cs—w) | CS setup time 0 ns
th(r—cs) CS hold time 0 ns
thiw—cs) | CS hold time 0 ns
tsu(a—r) A0 setup time 40 ns
tsua—w) AO setup time Fig 2 40 ns
th(r—a) A0 hold time 10 ns
thiw—a) A0 hold time 10 ns
tw(r) Read pulse width 160 ns
tw(w) Write pulse width 160 ns
tsu(o—w) Date input setup time before write 100 ns
th(w—b) Date input hold time after write 10 ns

Master CPU bus interface timing

(R/W type mode)

(Voe=5V%10%, vss=0v,' Ta=—40 to 85°C, unless otherwise noted)

Limits

Symbol Parameter Test condition "on Tve Max unit
tsu(cs—e) | CS setup time 0 ns
the—cs) CS hold time 0 ns
tsu(a—E) A0 setup time 40 ns
th(e—a) A0 hold time 10 ‘ns
tsutrw—e) | R/W setup time .40 ns
th(e—Rw) R/W hold time Fig2 10 ns
tw(eL) Enable clock “L” pulse width 160 ns
tw(eH) Enable clock “H” pulse width 160 ns
tre) Enable clock rising edge time 25 ns
tie) Enable clock falling edge time 25 ns
tsu('D—E) Data input setup time before write 100 ns
th(e—b) Data input hold time after write 10 ns

3—132 MITSUBISHI



MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/)

EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

Local bus/memory expansion mode, microprocessor mode
(Voc=5V*10%, Vss=0V, Ta=—40 to 85°C, unless otherwise noted)

Symbol P: t Test conditi Limits Unit
mbol arameter ‘est condition ni
Y Min Typ. Max
tsu(p—e¢) Data input setup time 130 ns
| su(o
this—o Data input hold time a3 0 ns
I
tsu(p—rp) | Data input setup time 9 130 ns
th(rb—D) Data input hold time 0 ns
MITSUBISHI ) 3—133
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EXTENDED OPERATING TEMPERATURE VERSION

MITSUBISHI MICROCOMPUTERS

M37450M4TXXXSP/)

of M37450M4-XXXSP

SWITCHING CHARACTERISTICS
Port/single-chip mode (Vco=5v£10%, Vss=0V, Ta=—40 to 85C, unless otherwise noted)

Limits

Symbol Parameter Test condition in Typ T iox Unit
td(s—Poq) Port PO data output delay ime 200 ns
td(s—pP1a) Port P1 data output delay ime 200 ns
td(s—pP2q) Port P2 data output delay ime 200 ns
td(s—Paq) Port P3 data output delay ime 200 ns
td(s—pPsa) Port P5 data output delay ime 200 ns
td(s—psa) Port P6 data output delay time Fig.3 200 ns
to(e) Cycle time 400 4000 ns
twisr) ¢ clock pulse width (“H” level) 190 ns
twi(eL) ¢ clock pulse width (“L” level) 170 ns
tr(s) # clock rising edge time : 20 ns
ti(s) ¢ clock falling edge time 20 ns

Master CPU bus interface (R and W separation type mode)
, (Vec=5V+10%, Vss=0V, Ta=—40 10 85, unless otherwise noted)
Symbol Parameter Test condition Limits " umt
Min Typ Max
ta(r—b) Data output enable time after read 120 ns
tv(rR—D) E output disable time after read Figd 10 85 ns
tpLu(r—pPR) | Proy output transmission time after read 150 ns
tpLr(w—pr) | Prov output transmission time after write 150 ns
Master CPU bus interface (R/W type mode) (Voc=5V10%, Ves=0V, Ta=—40 to 85C, unless otherwise noted)
Symbol Parameter Test condition Limits Unit
Min Typ Max

tace—o) Data output enable time after read 120 ns
tv(e—b) Data output disable time after read Fig 4 10 85 ns
tpLr(E—pR) | Prov output transmission time after E clock 150 ns

Local bus/memory expansion mode, microprocessor mode
(Vee=5V£10%, Vss=0V, Ta=—140 to 85°C, unless otherwise noted)

Limits
Symbol Parameter Test condition Unit
Min Typ. Max
td(g—n) Address delay time after ¢ 150 ns
tv(g—a) Address effective time after ¢ 10 ns
ty(RD—A) Address effective time after RD 10 ns
tv(wR—A) Address effective time after WR 10 ns
td(s—b) Data output delay time after ¢ 160 ns
td(wr—D) Data output delay time after WR Fig40 160 ns
tv(s—D) Data output effective time after ¢ 20 ns
tv(wr—D) Data output effective time after WR 20 ns
td(s—RrwW) R/W delay time after ¢ 150 ns
td(¢—svnc) | SYNC delay time after ¢ 150 ns
tw(rD) RD pulse width 170 ns
tw(wr) WR pulse width 170 ns
PN
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TEST CONDITION

Input voltage level . Vi, 2.4V

V. 0.45v
Output test level : Vo 2.0V
VoL 0.8V
PO
o - E?} B 50pF
gg ——_L—o F 100pF ;
P4 100pF & P2 —1—O
P5 I s T 100pF
Pe i RAW
50pF SYNC
¢ —-L_Oso . ; RD _'T'_SS)F
57 Wil

Fig. 1 Test circuit in Fig. 2 Master CPU bus interface Fig. 3 Local bus test circuit
single-chip mode test circuit
Vee
Vee
ICC
(test point)
RESET Vee other power
AVce supply

PO ADVger
P1 DAVeger
P2
P3 D-A1
P4 D-A2
P5 RD
P6 WR
CNVsgs R/W open
AVss SYNC
Vss RESETour

,J ¢

T
Xin Xour

S

y &

Fig. 4 Icc (at stop mode) test condition
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EXTENDED OPERATING TEMPERATURE VERSION of M37450M4-XXXSP

TIMING DIAGRAM

Port/single-chip mode timing diagram

teogn) twogeH)  twixw)

N

o) trogw)

tes)

t
lz 0 2.0 wien) Zfz.o

’ _} ' k0.8 0.8 4

twisn)

te) tres)

| tsupip—¢)

. \ 2.4 2.4
Port P1 input >

0.45 0.45

—t

td(s —pip) th(s —piD)

2.0
0.8

Port Pi output

Note : V;4=0.8Vcc, Vi.=0.16Vcc of Xin

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

tsu(a—r) th(r—a)

2.4 2.4

A0 0.45 0.45 $<
. tsuccs—r) th(r—cs)

cs 0.45 0

. 45
twir)
R 2.4 2.4
Sl; 0.45 0. 45 7z
2.
oB-DE; Z0 ?02—\
- tar—p) 1tv(r—D)

5— T 2.
Proy 0
teLH(R—PR)
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Write
tsu(a—w) thiw-a)
A0 2.4 2.4
0. 45 0.45
- tsu(os—w) thw—cs)
cs 0.45 0.45
|
twow)
- 2.4 ‘ 2.4
w }Vc 0.45 0.45 /
<—>| thw-p)
! 71 2.4 ? 2.4
DB,-DB; N 0.45 0.45
tsuo-w)
Prov 20
teLH(w—pR)
Master CPU interface/ R/W type timing diagram
,4 tw(en) tw(en)
E 2.4 2.4y
0.45 0. 45)z \ 0.45
trey te)
tsuta—e)
thie—a)
A0 2.4
R/W 0.45
foutoor) the—cs) }
J— —E
Cs
’ 0.45 0.45
read L
\ 2.0
DB,-DB; _/ 0.8
tae-o)
=1 t(e-p)
tsuo-g) t
e _\; _ <—-—i (E—D)
— Y 4 0.45 %
Proy f °
tF'LH(E—PR)
MITSUBISHI 3—137
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Local bus timing diagram

te(e)
twism twisn)
/ \ /e————
¢ _/ N 7
td(e —rw)
e — 7 t(s) treg)
R/W
SYNC X
td(s—n)
ty(s—a)
Ao-Ass
tsuio—¢) this—o)

MY
Do-D;
CPU read
td(s-p) tis—ns
V(¢ —D
Do-D;
CPU write

T T

' N
Ao-Ass
/
\ tw(rp)
ty(ro—-A)
RD i
7
tsu(p—ro) theo—or
RD—
Do-D7
CPU read N
k¢
L tviwr—a)
W \
R K 7

td(wr—p)

Do-Dy
CPU write
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