







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI LINEAR ICs

M5174P .

FLAME DETECTION CIRCUIT

TEST CONDITION TYPICAL CHARACTERISTICS
Symbol s S, Measurement point (Ta=25TC, unless otherwise noted)
| 2 1 Note 3 : A
s > s A THERMAL DERATING
" 2 2 Note2 T A, (MAXIMUM RATING)
Vo1 2 1 Pin (12) 1000
Voo 2 2 Pin (12 .
2
Iin 2 2 Ay E a0
||N<max) 2 2 Az =
Note 3 © g1 2 1 Az
Note 4 : I o, 2 1 As 8 600
Note 1. A;: Current inflowing from supply Vcc '2 \
Note 2. Ay : Current inflowing from pin (11) to pin (10) 3 \
Note 3. Short circuit condition between pins(5) and (7) @ 400 \\
Note 4. Short circuit condition between pins(5) and (7), (10 and (5) 2 3 ~
w ~
2 N
3 200 ~[
a \\
0 ™
0 25 50 75 100 125

AMBIENT TEMPERATURE T4(C)

APPLICATION EXAMPLES

(1) Flame Detection Circuit Using Flame Current

Tr
_ 2SD355__ . T
P
0022;4 0.1 3P e
SRIFM-2 ]
%
L 100k
Yo =0
+3 |D [ 0.022
A M5174P “
1004 & |
% 2R
D g5
I_J,_l203m5[6_l7.lc“_“n‘:
o 0.02. T |©
0.0224
f € - w
1.8KS SR, 18K 30
1 $220K
100,&41;—| ”
Ds
SRIFM-2 Ce
ZD, Mz304~306 00224
Rz
f ' 4
LE Cs Ds
IGNITION SRIFM-4
AG TRANSFORMER, IGNITION GIRCUIT
CR2AM-4 [y
.REE: TIECQ

Units
Resistance : Q
Capacitance : F

" MITSUBISHI
10—46 ELECTRIC



MITSUBISHI LINEAR ICs

M5174P

FLAME DETECTION CIRCUIT

(2) Flame Detection Circuit Using a Photo Transistor

Tr
R, \
SR
s $R7
SRIFM-2 3
D, r—Mm—T
NC Re
4] (3] f2A [ [ [ &1
3 ‘ , <
C, J+ 2 ]
100, L&D M5174pP Photo Ty
(7]
o p 2sC71
= Tr2
WD,
0.0224] &
Ry
1.8K ‘
10(?: SRIFM-2
i —o
D3
& 2D, MZ304~306 ==§4022ﬂ
jf z ZNR
—— g
5 Ds
IGNITION SRIFM-4
TRANSFORMER
AG SCR IGNITION CIRCUIT
Units SR2AM-4 N
Resistance . Q . 9% T -6 o

Capacitance : F

MAXIMUM VOLTAGE RATING FOR EACH PIN

TIME SEQUENCE OUTLINE

ELECTRIC

Voltage is in reference to ground (pin (7)) DlAGRAM
P Voltage rating Pin condition
n
Negative | Positive | O |Q (@ |® |®|® |® 0|02 6|e SUPPLY (PIN(14) I
® | —80v 50V
@ | —av | & i3 REGULATED VOLTAGE I
2 AG
® —20V 30v S| - - _
23 s a 3 | a OUTPUT (PIN(12)
@ | —40v 70V Sielz c HEEEE:
o = - a =
® [ —1v | sv |o|2g| |2 by cslElele IGNITION CIRCUIT I l
_ S8 c a 3 81|88
® 15V v |8 215 c 2 21588
@ Ground ; 3 % o 3 E g g g
uresy o 12|38 H 3 IR IR INPUT (PIN(8)) I
c( 813 2 B 5|ol5|B
® | —20v 20V 2|85 ¢ g S 31|88 LOAD (RELAY) (R) I
@ —20v 20V g w g § w w8yl
c < o~ o o — [
@ —tov | v (281818 c|8|2 8 ol8s|8|5|8
® —20v 0V ~ 3|20 |8|0|0|c|Z|3|8|c |30
@ —20V 50V
) MITSUBISHI
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MITSUBISHI LINEAR ICs

M51920P

LOW POWER SUPPLY VOLTAGE INDICATOR, WARNING DRIVER

DESCRIPTION
The M51920P is a semiconductor integrated circuit de-
signed for use as a driver in all types of indicators and warn-

PIN CONFIGURATION (TOP VIEW)

]

ing circuits. It is especially suited for low-voltage operation =i [1] [16] Al A A
and one battery can be used to directly drive a buzzer, bell, AO OUTPUT L?_ E;] Al2 INPUT
or lamp. There is also a built-in voltage raising circuit, the GND E E CAPACITOR C
use of which permits LED driving. A timer circuit made up of §,
" X ) wBoutruT[4] & [3]2inPUT
a four-stage divider has also been included, making the ©
. . o suppLY3[5] B [iZ L1 inpuT
M51920P suitable for a wide range of applications. 3
CP INPUT [6] 17] suppLY 2
FEATURES M1 INPUT [7] 10] M2 INPUT
® Low-voltage operation is possible -:««=sxeeereeereeees 1.1~1.8V M2 INPUT [E EW INPUT

©® Small standby current drain «-ceereeeeeseereeeienes 5xA(typ.)
® Can directly drive a buzzer, bell, lamp, etc.
.......................................................... 300mA(typ.)

® LED blinking indication is possible with an external clock
® Built-in 4-stage divider with reset pin, in addition to a
buffer circuit

APPLICATION

All types of detectors, indicators, and warning circuits.

RECOMMENDED OPERATING CONDITIONS
‘Supply voltage range
Rated supply voltage

16-pin molded plastic DIP

EQUIVALENT CIRCUIT DIAGRAM

SUPPLY
1 C SUPPLY 3 L3

MITSUBISHI
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MS1920P

LOW POWER SUPPLY VOLTAGE INDICATOR, WARNING DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Veer Supply voltage —0.2~2.0 v
Vcez Supply voltage —0.2~2.0 v
Vces Supply voltage —0.2~2.0 v
lao Pin @ drive current Output is saturated 300 mA
s Pin @ drive current Output is saturated 70 mA
Pd Power dissipation 600 mwW
Topr Operating temperature range —15~+65 T
Tstg Storage temperature range —40~+125 c

ELECTRICAL CHARACTERISTICS (Ta=25C,Voc=1.5V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vee Supply voltage 1.1 1.8 v
IsT1 Vcei=1.5V, other pins open 5 uA
lst2 Standby current drain Veeis Vec2=1.5V, other pins open 10 nA
lsT3 Vees=1.5V, other pins open, L;is “H” 420 630 A
lopn Vear=1.5V, 1g=350A, other pins open 10 20 mA
loprz X i Vcei=1.5V, AI2=GND, other pins open 10 20 mA
Operating current drain ——
loprs Vecz=1.5V, M1,M2=GND, other pins open 2 4 mA
lopra Vees=1.5V, M1, M2=GND, other pins open 5 10 mA
I All input pin current Vee1=1.2V, Al1=1.2V 450 700 zA
hu All input leakage current Veei=1.2V, All=GND -1 - uA
h2 Al2 input leakage current Vec1=1.2V, Al1=1.2V 1 zA
Iz Al2 input pin current Veci=1.2V, Al2=GND —4 —2 mA
linmi M1 input pin current Veet, Vecz=1. 2V, M1=1,2V 50 75 pA
humt M1 input leakage current Vceis Vecz=1.2V, M1=GND —1 u#A
himz M2 input pin current Veeis Vec2=1. 2V, M2=1.2V 50 75 A
liLmz M2 input leakage current Veeis Vecz=1. 2V, M2=GND —1 uA
Lt ™M1 input leakage current Veet, Vocz=1. 2V, M1=1.2V 1 uA
Lo M1 input pin current Veet, Vecz=1. 2V, MI=GND —75 [ —50 #A
linmz ‘M2 input leakage current Veet, Vece=1.2V, M1=1.2V 1 uA
howz M2 input pin current Veet, Voce=1. 2V, M2=GND —75 | —50 uA
Vsari AO output saturation voltage Veer1=1.2V, R .=6Q 0.2 0.3 \Y
VsaTti® AO output saturation voltage Veci=1.2V,R =13Q 0.1 0.2 v
Vsar2 L3 output saturation voltage Vcea=1.2V,R . =25Q 0.3 0.5 v
lont L1 output pin current Vce2=1.2V, L1=GND —7.8 | —6.0 | —4.2 mA
lonz C output pin current Vee2=1.2V,C=GND —350 [ —270 | —190 nA
lows L2 output pin current L2=1.2v 190 270 350 uA
ILao AO output leakage current Vee1=1.5V, All=GND 1 2A
MITSUBISHI
ELECTRIC 10—49
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M51920P

LOW POWER SUPPLY VOLTAGE INDICATOR, WARNING DRIVER

TYPICAL CHARACTERISTICS (T42=25C, unless otherwise noted)

) STANDBY CURRENT DRAIN
"THERMAL DERATING (MAXIMUM RATING) VS. SUPPLY VOLTAGE
A 1000 ‘i 600
2 ~ .
E I
< 800 b 500 //
kel
o z )
< 400 /
5 600 < /
< g 300
- \ w
@ 400 N c
2 N 3 200
g . N %
z 20 S~ 8 100
1% AN z
0 > s 0
0 25 50 65 75 100 125 @ 0 0.5 1.0 1.5 2.0
AMBIENT TEMPERATURE Ty (°C) SUPPLY'VOLTAGE Vces (V)
QPERATING CURRENT DRAIN 3 L3 OUTPUT SATURATION
2 VS. SUPPLY VOLTAGE E VOLTAGE VS. SINK CURRENT
E 20 N 400
i $
\g_ >
. 15 & 300
z <
: g /
o o
b > /
z 10 z 200 4
4 E
8 % /
5 £ 100
2 / % /
: / 2
E 0 = 0
5 0 0.5 1.0 1.5 2. 8 0 20 40 60 80
SUPPLY VOLTAGE Vccr (V) 3 L3 OUTPUT SINK CURRENT I3 (mA)
S AO OUTPUT SATURATION STANDBY CURRENT DRAIN
E VOLTAGE VS. SINK CURRENT VS. AMBIENT TEMPERATURE
£ 300 < 600
S 2
w E 500 Vees=1.5V
[0} - -
< | ]
g 200 z— 400 ]
S o
o)
z ,/ £ 300
= / w
< [«
Z 100 = < 200
= / 0o
& >
- @ 100
Q
z Z
= <
5 0 P 0
o 0 100 200 300 2 —40 —20 O 20 40 60 80
o .
< AO OUTPUT SINK CURRENT la0 (mA) AMBIENT TEMPERATURE T, (C)
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MS1920P

LOW POWER SUPPLY VOLTAGE INDICATOR, WARNING DRIVER

S L3 OUTPUT SATURATION VOLTAGE
E VS. AMBIENT TEMPERATURE PIN ® CP CURRENT VS. SUPPLY VOLTAGE
5 600 30

< —~

> <

w 500 Vees=1.5V =

2 132 70mA 8 /
5 400 - 2 v

] =

> L E

6 300 « /

= =)

§ 200 NEERL /

2 5 P

P ®

® 100 >

z T

[ 0 0

3 —% —20 0 20 40 6 8 0 0.5 1.0 1.5 2.0
(123

- AMBIENT TEMPERATURE Ta (T) SUPPLY VOLTAGE Vges (V)

APPLICATION EXAMPLE
’ ’ ’ ' —O Vce
BUZZER OR BELL l l 100 4 F l
)t
N\

@ © O 4

Veaor AO Veez L1 L2 (o] Vces L3

cLoCK ->‘— Al

M51920P
o—{(15) Ar2
Ml M2 Mi_ M2 __GCP GND
e @ *BUZZER OR BELL
* x| + * ¥ Capacitor for power
1 uF ON reset
| — ~ J
CLOCK
The power supply system is classified as follows: Vgci T2 RECOMMENDED
for buzzer or bell, Vg2 for LED drive, and V3 for timer t<—T1—>T—r<— VALUES
drive. J
PIN®D __ﬂ T1 100msec~10sec
FUNCTIONAL DESCRIPTION ke
A clock signal applied to pin @® will drive the Pin @ 2 Ti/5
buzzer.
® ] l
A low-level state of pin @ will drive the Pin @ bell. —U !
Applying a clock signal to pins @ and ®, or @ and @ ® I l—_ ;‘Cﬁqnglm":
will cause the LED to blink on and off. l—|7

PERIOD OF T1/2
By applying a clock signal to pins @ and ®, or @ and
@, pin @ will go “ON” for only a period of 8 T1 from
Vees ON; thereatfter, pin @ will be “OFF” until Vgcs is
put on again.

MITSUBISHI
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MS51950L

CAR AIR CONDITIONER CONTROLLER

DESCRIPTION
The M51950L is a semiconductor integrated circuit de-
signed for use in automobile air conditioner controls.

This device receives a pulse signal (ignition pulse) of a
frequency proportional to that of the number of revolutions of
the engine, and a temperature detection signal from the
thermistor; it generates a control signal that switches the air
conditioner on and off.

The M51950L uses supply voltage and a detection circuit,
which have little dependency on temperature permitting
highly accurate control.

In addition, housing the device in an SIP has made high-
density mounting possible.

FEATURES
® Small number of external parts
® (Number of revolutions) detection supply voltage

characteristicg «+«ororerrerrerrreeneini, 0.1 %/V(typ.)
® (Number of revolutions) detection temperature

characteristics ««-rorerrrrrrerreerarinaraiiena. 100ppm/°C (typ.)
® Thermistor resistance detection supply voltage

characteristics «rororrsrererermrereereeeas 0.02%/V(typ.)
APPLICATION

Automobile air conditioners.

RECOMMENDED OPERATING CONDITIONS

PIN CONFIGURATION (TOP VIEW)

M51950L

§] HYSTERESIS
ADJIISTMENT
TEMPERATURE
SENSOR
6] uTPUT

5] GND

[4] suPPLY

3 FILTERING
CAPACITOR

[2] TIME CONSTANT
T] NUMBER OF

BEVOLUTIONS INPUT

8-pin molded plastic SIP

Supply voltag,e range eeereeeeeeeeee erterieiieiieieas 10~1 7V
Rated supply voltage ........................................ 132v
BLOCK DIAGRAM
TIME FILTERING
CONSTANT CAPACITOR
l — _ ?—' - (]é)
]
I
NUMBER OF MONOSTABLE
REVOLUTIONS R\gsA'lchg/%"qlhoAN MULTIVIBRA- FILTERING
INPUT TOR
I
]
4) SUPPLY
STABILIZE
POWER
HYSTERESIS COMPARATOR UPPL
ADJUSTMENT COMPARATOR
|
1
L. g | )
TEMPERATURE OUTPUT
SENSOR
MITSUBISHI
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MS1950L

CAR AIR CONDITIONER CONTROLLER

ABSOLUTE MAXIMUM RAT'NGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage - 18 \'
Ve Pin ® voltage Output OFF 27 Y
l® Pin ® sink current Output ON 30 mA
Pd Power dissipation 360 mwW
Kg Thermal derating Ta225C 3.6 mw/C
Topr Operating temperature range —20~-+70 c
Tstg Storage temperature range —40~+125 C

ELECTRICAL CHARACTERISTICS 1 (Vcc=13.2V,T3=25C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
- Min Typ Max
lcc Circuit current 3.5 8.0 mA
fon Revolution detector ON frequency 330 376 430 Hz
Af Revolution detector ON, OFF frequency difference 40 65 90 Hz
Rthon Thermo circuit ON resistance value 5.95 6.45 6.90 kQ
ARth Thermo circuit ON, OFF resistance value difference 200 230 270 Q
Veon Pin ® ON voltage 0.10 | 0.50 \
Veorr Pin ® OFF voltage 12.8 13.2 Y
loin Pin @ sink current —100 0.02 100 nA
l®in Pin @ sink current 75 130 200 pA
loin Pin @ sink current 50 500 nA
AVcy Chattering prevention circuit hysteresis width 180 215 mV
ELECTRICAL CHARACTERISTICS 2 (vcc=10~17V, Ta=257, unless otherwise noted)
Symbol Parameter : Test conditions - Limits Unit
Min Typ Max
Voon Pin O ON level 3.0 4.0 Vv
Voorr Pin @ OFF level 1.0 2.0 V-
fon Revolution detector ON frequency 330 376 430 Hz
At Revolution detector ON, OFF frequency difference 40 65 90 Hz
Rthon Thermo circuit ON resistance value 5.80 6.45 7.15 kQ
ARth Thermo circuit ON, OFF resistance value difference 190 230 280 Q .
ELECTRICAL CHARACTERISTICS 3 (Voc=13.2v,Ta=10~60C, unless otherwise noted) ’
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Voon Pin D ON level 3.0 | 4.5 \Y
Vaore Pin O OFF level 0.8 2.0 \
fon Revolution detector ON frequency 320 | 377.5 440 Hz
Af Revolution detector ON, OFF frequency difference 35 65 95 Hz
Rthon Thermo circuit ON resistance value 5.80 6.45 [ 7.15 kQ
A Rth Thermo circuit ON, OFF resistance value difference 185 230 280 Q

MITSUBISHI
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MS51950L

CAR AIR CONDITIONER CONTROLLER

T
TEST CIRCUI Ve
Swi
() T2o.47,. !
a | Sw3 Q\b sSwW2 ~
o*f
o P
O
Sw4 @
4
a
(o]
' o c(‘ M51950L
Puise 1
signal
generator +5Vv
180k
sSws
k_o_.o_a.___—a.
f b
The waveform of the DUTY CYCLE IS LESS THAN 20% ¢ \—AML—J
pulse signal generator --4.5~10v 1000p ' Rth
is shown in the diagram 74 Unit Resistance : Q
at right i
g l l I | - 0~0.8V Capacitance . F
TEST METHODS
Switch conditions Measurement
Symbol Method
SWI1|SW2[SW3|SW4[SW5[SW6E|SW7{SW8|SW9| nstrument
lec ON |OFF| b |ON| a a |[ON| c b Ay
While raising the pin input signal frequency, the value
fon ON|ON| b |ON| ¢ | b [ON| a | b f 9 p®p“,,g“,,q Y
of f when V; changes from “H” to “L
While lowering the pin @ input signal frequency, the dif-
Af ON|ON| b |ON| c b |ON| a b f ference between the values of f and fon When V;
changes from “L” to “H”
While decreasing Rth, the value of Rth when V; changes
Rthon ON[ON| ¢ |ON| a a |[ON| b b PR
from “H” to “L
While increasing Rth, the difference between the values
ARth ON[ON| ¢ |ON| a a [ON| b b e a n cap
of Rth and Rthon When V; changes from “L” to “H
Vieon ON|ON| ¢ |ON| a a [ON]| a a Vi
Verorr ON|{ON| ¢c |ON| a a [ON| c a Vi
l@in ON|[ON| c |OFF| b d |[ON| a b A3
lain ON[ON| a [ON| b d |[ON| a b Az
loun ON|JON| c |ON| a a |OFF| a b As
While raising V; from a low voltage, the value of V> when
Vion ON|ON| b [ON]| c ¢ |ON| a b V2 v cram
V3 changes from “L” to “H
' While lowering V, from a high voltage, the value of V2
Vaorr ON[(ON| b |[ON]| ¢ c [ON] a b V2 R
when V3 changes from “H” to “L
‘ The difference between the values of V4 under the fol-
lowing two conditions
(i) While decreasing V4, the value fo V4 when V, changes
AVcy ON|ON| d [ON]| a a |[ON| a b \Z] s s
from “H” to “L”, and
(1) While increasing Vg4, the value of V4 when V; changes
from “L” to “H”
MITSUBISHI
10—54

ELECTRIC



MITSUBISHI LINEAR ICs

M51950L

CAR AIR CONDITIONER CONTROLLER

TYPICAL CHARACTERISTICS (voc=13.2v, Tq=25°C, unless otherwise noted)

THERMAL DERATING (MAXIMUM RATING)

500
3
£
= 400
el
Q.
z
300
o]
£ N
<
S \
@ 200
2] W\
[a]
o \\
w 100 N
H N
o N
e AN

0

0 25 50 75 100 125

AMBIENT TEMPERATURE T4 (C)

REVOLUTION DETECTOR ON, OFF
FREQUENCY VS. AMBIENT TEMPERATURE

REVOLUTION DETECTOR ON, OFF
FREQUENCY VS. SUPPLY VOLTAGE

w 380
L
o _ " ON frequency
Z‘ N
oL 360
o uw
o w
5
o Z 340
[ —"
w
23
g E 320
§ 8 OFF frequency
g ‘!.‘:j 300
o
[+
280

10 12 14 16 18

SUPPLY VOLTAGE Vgc (V)

THERMO CIRCUIT ON, OFF RESISTANCE
VALUE VS. SUPPLY VOLTAGE

W
w380 2 &8
o <
O_ I~ ON frequency b
z -
8L 360 Ay 67 OFF
[ [+ G resistance value
[ k&
O 3 340 O ; 6.6
el Z 0

£
3 O
zQ 320 EL 65 ON
oG [OR=) resistance value
55 8 OFF frequency ot 2|
= w 300 O3> 6.4
Of 2
u z
0 ¥ 63
0 20 40 60 80 [ 10 12 14 16 18 20
AMBIENT TEMPERATURE T4 (C) SUPPLY VOLTAGE Ve (V)
MITSUBISHI
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MS1950L

CAR AIR CONDITIONER CONTROLLER

APPLICATION EXAMPLE

R
cr r +

= 3

M51950L

IGNITION e ()
PULSE INPUT

Vee

—=-CAR BATTERY

ELECTRO-
MAGNETI
CLUTCH

>

Ry Rth

A

Q 2

Ru

(HYSTERESIS SETTING

RESISTOR)

NOTES

1. The impedance of Pin (D is over 10kQ at 5V or grea-
ter, and over 3kQ at 6V or greater.

Refer to the Limits section of ELECTRICAL CHARAC-
TERISTICS for the input sensitivity.

2. When changing the revolution detector ON frequency,

the values of R r and C r should be changed. Note
that the value of R r should be between 100k Q and
300k Q. ‘
When the revolution detector ON frequency (fon) is
changed, the revolution detector ON, OFF frequency
difference (Af) will change so that A f/fon becomes
fixed.

3. Determine the value of Cg as follows:

177
Ce= fON(HZ) (/‘F)

4. If the circuit operates erroneously due to power supp-
ly ripple, distribute Cg between Vgoc and GND as
shown in the diagram below.

Vee

+—2—C
3 “F

5. When changing the thermo circuit ON resistance
value, change the value of the standard resistor prop-
ortionately.

6. There is an inversely proportional relationship be-
tween the hysteresis setting resistance Ry and the
thermo circuit ON, OFF resistance value difference
(ARth).

TEMPERATURE THERMISTOR
ADJUSTMENT

Ry (STANDARD
RESISTOR)

MITSUBISHI
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MITSUBISHI LINEAR ICs

M51961L

FLASHER CONTROL (WITH DISCONTINUITY DETECTION FUNCTION)

DESCRIPTION
The MS51961L is a semiconductor integrated circuit de-
signed for use in flashers, especially automobile flasher sys-

PIN CONFIGURATION (TOP VIEW)

tems. 8] POWER suPPLY
This device has been designed so that when it is set at a _7_|ou7puT

flashing frequency of 85cpm for turn signals or hazard in- 6] aND2

dication, the flashing frequency will increase to 192cpm E jGND]

when the line is broken. 2 OSCILLATION TIME
Discontinuity detection is accomplished by a discontinuity b 4 ‘_I?gl SSTATE SWITCH

detection resistor which is connected between the battery :]OUTPUT

and the lamp. 2] T/S TERMINAL
The threshold value for discontinuity detection is 90mV 1 gg%%%#gﬁﬂ‘,];’m

when Vcc=12.8V and is designed to compensate for power
supply voltage and temperature chatacteristics affecting
lamp current.

FEATURES
® Short time between the turn signal switch turn-on and
|amp Iighting ............................................... 25ms( rhax.)

@ Discontinuity detection threshold value compensates for
lamp characteristics

©® Small dependency of flashing frequency on power supply
voltage and temperature

1% (typ.) (Voc=7~17V, Ta=—20~607T)

@ Built-in stabilized power supply eliminates effect of power
supply ripple on flashing frequency

@ Built-in Zener diode for back absorption of relay

APPLICATION

Automobile flashers and lamp discontinuity detection.

RECOMMENDED OPERATING CONDITIONS
Supply voltage range
Rated supply voltage

8-pin molded plastic SIP

DISCONTINUITY

BLOCK DIAGRAM DETECTION INPUT Vce ,
: DISCONTINUITY DETECTION _,_J
% STABILIZED | T STATE
) . POWER CONTROL DETECTION !
. supPLY | |[“switch SWITCH
178 TERMIN,IL\L
VOLTAGE
MAINTENANCE TRI-STATE
| OSCILLATION ,\ LCIRCUIT] SWITCH
COMPARATOR 7) ouTPUT
' i |“L” sTaTE| P
VSTTaGE| {-DETECTION A |
‘ R HOLD | SWITCH |
$ [ .
1 f‘ o< } |

GND1 OSCILLATION
COMPARATOR

TRI-STATE
SWITCH OUTPUT

T/S TERMINAL GND2

MITSUBISHI
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MITSUBISHI LINEAR ICs

‘M51961L

FLASHER CONTROL (WITH DISCONTINUITY DETECTION FUNCTION)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter " Conditions Ratings Unit
Vet Supply voltage 1 ) 18 \Y
Veez Supply voltage 2 Application limited to within 1 minute 24.5 \
BVo Output withstand voitage 24.5 \
lo Output current 150 mA
Vo Applied voltage on pin @ Vee—36V~Vee \
Vo Applied voltage on pin © 0~Vee \Y
P4 Power dissipation 900 mw
Keg Thermal derating Ta=25TC 7.2 mw/C
Topr Operating temperature range —40~+85 ‘c
Tstg Storage temperature,range —50~4125 ‘C

ELECTRICAL CHARACTERISTICS (rR- =

55kQ,C r =10uF, Ta=25C, Vcc=12.8V, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vece Supply voltage range 7 12.8 17 \"
Ts Lamp light-up starting time From turn signal switch ON to lamp ON 5 25 ms
Ny Flashing frequency 1 At turn signal or hazard 81 85 89 | cpm
N2 Flashing frequency 2 At discontinuity 178 192 207 | cpm
Dy Lamp ON duty 1 At turn signal or hazard 1 45 49 %
D> Lamp ON duty 2 At discontinuity 33 37 1 %
Voru Discontinuity detection threshold value 84 91.3| 98.5 mV
lcer Circuit current 1 At output OFF 3.4 5.3 mA
lcc2 Circuit current 2 At output ON 8.9 15 mA
Vo Pin @ wvoltage Pin @ open 6.0 7.4 9.0 Y,
Vorun Pin @ “H” threshold Veo+1 9.2 [Vot+2.5[ Vv
Voruo Pin @ “L” threshold V—2.5 5.6 | Vo—1 \Y
loint Pin @ sink current When V@=Vcc 0.6 0.96 1.6 mA
loinz Pin @ outflow current When Vo=GND —2.2 | —1.36| —0.9 | mA
lon Pin @ input current When Vo=Vcc 1.6 20 uA
Vos Output saturation voltage R,=120Q 180 500 mV
lou Output leakage current 100 nA
Voz Output Zener voltage 26 30 36 v
1058 MITSUBISHI
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MITSUBISHI LINEAR ICs

M51961L

FLASHER CONTROL (WITH DISCONTINUITY DETECTION FUNCTION)

TYPICAL CHARACTERISTICS (Voc=12.8,Ta=25C, unless otherwise noted)

THERMAL DERATING (MAXIMUM RATING)

POWER DISSIPATION Pg (mW)

FLASHING FREQUENCY CHARACTERISTICS ®©

FLASHING FREQUENCY (cpm)

Note 1

1000
900
800

600

400

200

200

150

100

50

N
\,

\

THRESHOLD VOLTAGE Vg (mV)

0
0 25 50 7585100 125 150

AMBIENT TEMPERATURE T, (C)

| T,=25C
| -2 Voo=9V

T T
Vcec=12.8V
——

=== V=16V
| I S

FLASHING FREQUENCY (cpm)

0

DISCONTINUITY DETECTION
RESISTANCE VALUE (mQ)

20 40

60

instead of the lamp resistance value.

100

DISCONTINUITY DETECTION

THRESHOLD VALUE CHARACTERISTICS

120

110

100

90

80

70

200

150

100

50

o

N

[ === Ta=—20T
|- —— T3=25C
| == Ta=60C

7 8 9 10 11 12 13 14 15 16 17

SUPPLY VOLTAGE Vcc (V)

FLASHING FREQUENCY CHARACTERISTICS @

0 20 40 60 80 100
DISCONTINUITY DETECTION

RESISTANCE VALUE (mQ)

For the flashing frequency characteristics the discontinuity detection resistance value has been measured

Note 2 * In flashing frequency characteristics @, C r and R r are measured outside of a constant-temperature tank.

MITSUBISHI
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MITSUBISHI LINEAR ICs

MS51961L

FLASHER CONTROL (WITH DISCONTINUITY DETECTION FUNCTION)

APPLICATION EXAMPLES

(1) Typical application circuit (2) Adjustment of the discontinuity threshold value
’ Vee ) Vce )
Discontinuity Discontinuity
detection resistor detection resistor
Ri1/ R2<30Q
' I1Relay
]

Reverse
connection
protection diode

Cr Rz

~10uF ~56kQ é%"amps é%

7

(3) Discontinuity warning resistor

Discontinuity
detection resistor

_ Vec
L
R Rz 750':3 Warning lamp
e R // R2<30Q
Li, Lz, L, | L, M51961L

18k 22k

Unit Resistance : Q
. Capacitance : F
The warning lamp will light when one or more of the four lamps become discontinuous.

‘ MITSUBISHI
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MITSUBISHI LINEAR ICs

M52670P,FP

4-BIT A-D CONVERTER

DESCRIPTION

The M52670P,FP are semiconductor integrated circuits de-
veloped for use as interfaces to convert and process analog
signals into digital signals. They are 4-bit converters for
video band signal applications.

These devices have the following functions when used as
parallel-comparison 4-bit A-D converters for video band
signals:

1. 4-bit comparators (16)

. Grey code converter

. ECL to TTL converter

. Latch circuit

. Grey to binary code

. Sampling clock restoration circuit
. Underflow output switching circuit

FEATURES
® Sampling rate: 11M samples/sec (max.)
® Output form: Open collector (TTL compatible)
® Expansion to a 5-bit A-D converter:
Easily accomplished by joining two units together
® Non-linear error +1/2LSB

NoOOoOhsON

3

22-pin molded plastic DIP 24-pin molded plastic shrick

PIN CONFIGURATION (TOP VIEW)

NCc [0 ~ [22] NC
SUPPLY
voLTaGE ] 21] CLOCK INPUT
STANDARD 0
“H” VOLTAGE [4] 19 YNDERFLOW
TAGE DIVIDER (312 § 18] BiT 1
m'é?éﬁ&%"‘e&’?%i% 2 17} BIT 2
WSROk § [mers
Nl Tace (8 [l BiT4
ANALOG [5] [14] DIGITAL GND
ANALOG GND [I0] 13 SWHCHING.
NC [ 12l NC
PPLY
volPRsY @ 23] CLOCK INPUT
NC [Z] 23] NC
NC [3] 22l T.P
NC [4 21 NC
STANDARD ERFLOW
“H” VOLTAGE [5 Z 20 SNPEOT
WS SE g [@e
ESISTOR VOL-|
TAGE DIVIDER (2) L2 S 18] BIT 2
WEERRRETNE] 3 e
STANDARD
« VOLTAGE L 16] B17 4
Nc [0 5] NC
ANALOG [T1 14] DIGITAL GND
ANALOG AND [i2 B3 switehing ©
T.P TEST PIN NC - NO CONNECTION

FLAT
BLOCK S v
DIAGRAM NOTE 1.ve #NOTE
) o] 2 [8] 2
9 8 - 7 - 6 - 5 -
Vo Vi Vz V3| Va Vs Vg V7| Vs Vg VigVii
‘ TTT T T T T T T
TEST PIN |22 \)
. GREY CODE | .
! CONVERSION rd Z0uTPUT
REY CODE 16172
| | Jran EAIBEGR Haay, [ '
2 MAST . :
[2¢1@) Uires  CONVERBION |LATCH Vel outpur
SAMPLING (BINARY s
CLOCK (GREY) £ (8192’ ouTPUT
UNDERFLOW UNDER- |, 19)}{20] UNDERFLOW
! MASTER FLOW OUTPUT
‘ LATCH SLAVE
— LATCH .
~ o A
C!number de.sagnates M52670FP  UNDERFLOW INPUT Note 1 Set so that the impedance of the drive source is less than 100Q
* 'numer designates M52670P (GHD or Vee) Note 2 Set so that the impedance of the drive source is less than 50Q l

MITSUBISHI
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MITSUBISHI LINEAR ICs

M52670P,FP

4-BIT A-D CONVERTER

ABSOLUTE MAXIMUM RATINGS (Ta=25C)

Symbol Parameter Conditions Ratings Unit
Vee . Supply voltage 7.0 v
Vin Input voltage®, @) (13, 24) 7.0 v
Vo Output voltage@®~(19([8~E3) 7.0 \"
Va Operating supply voltage 4.5~5.5 v
P4 Power dissipation ( ) designate FP 1000(500) mwW
Topr ' | Operating temperature range —10~+75 c
Tstg Storage temperature range —40~-+125 C

Note: Numbers inside [J designate M52670FP and numbers inside O designate M52670P
TYPICAL CHARACTERISTICS
THERMAL DERATING (MAXIMUM RATING)
1.2
Y U (1)M52670P |
o - (2)M52670FP
[N
= 0.8 -
<]
< 0.6
[ 1) \
7 N
a \
o 0.4 AY
\
& \
2 0.2 S
[o] SO
a N 1
. ~
0 N
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (TC)
ELECTRICAL CHARACTERISTICS (Ta=25C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
lcc Circuit current 1 Vce=5.0V, Clock 11MHz 33 48 mA
fsc Maximum sampling frequency Vcc=5. 0V, Duty 50% 1 MHz
Vine@ ®([8]) Minimum input voltage Vee=5. 0V 1.1 \
Vina(E) @([5]) Maximum input voltage Vee—0.7) V
Vinotd @(fd) Maximum input voltage Vee—0.7{ V
AVaE.-@@ | Minimum input voltage between @—@)(E—[3)) 1.0 v
Vin 03, @)k4 Input “H” voltage 2.0 Y
Vi B3, QD24 Input “L” voltage 0.8 Y
lint @03, @k Input current 1 Vee=5. 25V, V,=2. 7V 20 ©A
linz @03, @Ek4 Input current 2 Vce=5. 25V, V,=0. 4V GN—0.4[ mA
Vik @84 Input clamp voltage Voc=4.75V, Iyv=—18mA G2_05] v
Vou @08—(d920 Output voltage 1 When Vce=4.75V, and output “L”, lo =6.0mA 0.5 v
Vouz @9ig—(9ed Output voltage 2 When Vec=4.75V, and output “L”, lo,=3.0mA 0.4 Y
Ro.®,@-m | Resistance between @Q—®, [8]-[9] 300 400 500 Q
Re.2,7-@ | Resistance between ®—, [7]-[8] 300 400 500 Q
Re.e, -7 | Resistance between ®—®, [6]-[7] 300 400 500 Q
R@.5, 5.5 | Resistance between @—®), [5]-[¢] 300 400 500 Q
Note 1. Current flowing to the IC is taken as “+”, and current flowing out as“—".
2. IC ground is taken as a reference for voltage, while “—" indicates voltage values that are lower than IC ground.

3. Numbers inside (] designate M52670FP and numbers inside O designate M52670P

10—62
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MITSUBISHI LINEAR ICs

M52670P,FP

4-BIT A-D CONVERTER

5-BIT EXPANSION METHOD
.1. The output form (4 bit) of ®—({(168—20) with respect to Vs.

a) @3: at GND
Vs
Vo Vi V2 V3 V4 Vs Ve V7 Vg Vg VioVi1 Vi2VizViaVis
@E|L|L[H|L|H|L|H|L|H|L|H|[L|H|L|H|L|H
@@ |L|L{L|H|H|L|L|H|H[L]L|H]|H|[L|L[H]|H
@E|L|LjL|{L|L|H|H[H|H|L|L|L|L|{H|H]|H|H
@@ |L|Ljefe|ejujufL|L|H|H|H|H|H|H]|H|H
®ed|H|H|H|H|H|H]|H|H|H|H]|H|H]|H|H|H|H]|H
b)@@:atvcc
Vs
Vo Vi V2 V3 V4 Vs Ve V7 Vg Vg V1oV Vi2Vi3VisVis
@i |H|L|H[L|H|L|H|[L[H|L|H|L|H|L[H[L|H
@EF|H|L|L[H|H|L|L[H|[H|L|L|H|H|{L|[L[H|H
@E|H|L|{L|L|{L|H|[H|H|[H|L|L|[L|L|{H[H|[H[H
@E|H|LjLfL|o|L|L|L|[L|H|H|H|H|[H[H[H|H
@2 | L|{H|H|H|H|H[H|H|H|H|H|[H|[H|H|H|H|H

2. Output form (5 bit)

Vs
Vi . Vm
Vo Vi V2 V3 V4 Vs Ve V; Vg Vg Vio Vis Viz Viz Via Vis Vo Vi Vo V3 V4 Vs Vg V7 Vg Vo Vig Vit Vi2 Viz Vig Vis
2lL|L|H|L|H|{L]|H|L|H|L|H|L|H|L|H|L|H|L|IH|L|[H|L|H|L|H]L|H|L|[H|[L[H]|L]|H
22 fefr|L|H|H|L|L|H|H|L|L]|HIH|LjL|H]|H|L]L|H|H|L|L|H|H|L|L|H]|H|L|L|H]|H
2lcfe|e|ef{|H{H|H]|H|{L|L]L|{L]H|H|H|H|L]L|L|L]|H|H]H|H|L|L|L|L|H|H|H]|H
23.LLLLLLLLLHHHHHHHHLLLLLLLLHHHHHHHH
22 tefefefefefefefe)efefjelelelele)LjL]H|H|H|H|H]|H]|H|H|H|H|H|H|H|H|H|H
Note. Numbers inside [] designate M52670FP and numbers inside O designate M52670P
5-BIT EXPANSION CIRCUIT
iy
Vm—V, . Vu—V, .0v
VL_L_— M v;§4.sv VM_L_] Vu " v:g4,8v
* 7 | *
Vs [ |
AnaLoa| @EOEE® @EOOEOG®®
WeuTH [n]le]le)7)e][s] [re] G [l elz]e =] [els 2
1 2!
Ic1 17 1c2 [18](7 22 SUTPUT
@[ — @ [19]@8 2
[20] G9) (0] R201G8 z
SAMPLING
CLOCK

]

]

@ @@

Voe=5.0V+0. 5V

[0 Numbers inside designate M52670FP
O Numbers inside designate M52670P

MITSUBISHI
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MITSUBISHI LINEAR ICs

M52670P,FP

4-BIT A-D CONVERTER

TIMING CHART
TIMING OF SAMPLING CLOCK AND OUTPUT

weur [/

CLOCK
2

ANALOG "]

INPUT l
0@  —————— ——ba
\
\
OUTPUT \
| N U U, -
tew teL

\ tp(50ns)

DATA |

READ-IN

A-D CONVERSION OUTPUT

[J Numbers inside designate M52670FP -
O Numbers inside designate M52670P

APPLICATION EXAMPLE

ANALOG GND
’ N.C. .c.
E o N.C :ZZ' SAMPLING CLOCK
: SUPPLY LOCK
2 2 EXTERNAL
Vee [ _'I:__Cl | VOLTAGE INPUT :—@?7- POWER SUPPLY
;;- E N.C. Test Pin ZOIR3 R |Rs|[Rs ==c,
STANDARD { UNDERFLOW
_,_—E “H" VOLTAGE OUTPUT :119
“T BN | sourur ]
5 230UTPUT |18 0
Sl O
[e]voitace |& 22output[i7}
DIVIDER @19 — 8‘&'%‘? SIGNAL
%6t TAet 2'outPuT [16}
DIVIDER (1) .
L 8 |STANDARD 2°0UTPUT |15 O
SRy Vi 7;": BIRY VOLTAGE 15}
5 ]ANALOG DIGITAL [77
VIDEG INPUT GND
SIGNAL T3] ANALOG UNDERFLOW E
GND SWITCHING Vee or GND
mi n.c. [Z]

MITSUBISHI
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MITSUBISHI LINEAR ICs

M5109P

DUAL DIFFERENTIAL AMPLIFIER

DESCRIPTION

The M5109P is a semiconductor integrated circuit consist-
ing of two differential amplifiers, fabricated by making use
of complementary symmetry.

Since the two differential amplifiers are part of the same
structure and have closely matched characteristics, this de-
vise is suitabule for use in applications reguiring such
matched characteristics. A bias diode is built into the de-
vice for the convenience of applications.

The high reliability of this device makes it useful in applica-
tions such as audio, communications, and control equip-
ment.

FEATURES
® Two differential amplifiers with closely matched charac-
teristics.

® Small input offset voltage ««««+++-+ssvereeereeennnye 5mV(max)
® Small mput offset current -« -rooreemereeeerinii 2/1A( max
@ Built-in bias diode

APPLICATION
RF/IF amplifiers, double balanced mixer voltage compara-
tors, balanced dual differential amplifiers, and detectors.

RECOMMENDED OPERATING CONDITIONS
Supply voltage range
Rated supply voltage

PIN CONFIGURATION (TOP VIEW)

Q2 COLLECTOR
Q2 BASEI

Q3 BASE

Q3 EMITTER

GND
(P SUBSTRATE)
Q5 BASE

o

Q1 COLLECTOR
Q1 BASE

Q4 EMITTER

Q4 BASE

Dl1 ANODE

Q6 BASE

FEFREFEF

Q5 COLLECTOR Q6 COLLECTOR

14-pin molded plastic DIP

EOUIVALENT CIRCUIT

Q1 Q1

Q3

Q2
COLLECTOR COLLECTOR BASE ANODE BASE COLLECTOR COLLECTOR

i ~(®)--~(—-
~0-~® —'l

Qs
Qs BASE

Q4

(P SUBSTRATE)

Q4

GND

EMITTER

EMITTER

MITSUBISHI
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MITSUBISHI LINEAR ICs

‘MS5109P

DUAL DIFFERENTIAL AMPLIFIER

ABSOLUTE MAX'MUM RATINGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vceo Collector-emitter voltage 15 \"
Vceo Collector-base voltage 20 \
Veso Emitter-base voltage 5 \%
I Collector current 50 mA
Pd Power dissipation 650 mw
Ko Thermal derating Ta225C 6.5 mw/C
Topg Operating temperature range —20~—+75 T
Tstg Storage temperature range —40~+4125 C

ELECTRICAL CHARACTERISTICS (1a=25C, unless otherwise noted)
Test diti Limits Unit
Symbol Parameter est condi lo-ns vin Typ Max
Vio Input offset voltage 5 mV
lio Input offset current 2 #A
Iis Input bias current Vee=3V, le=2mA 24 H#A
lecan) or lo(as) Differential stage current ratio 1.0 -
lct@zy — lecas)
lco Collector cuttoff current Vee=18V, 1e=0 1 A
TYPICAL CHARACTERISICS (1a=25T, unless otherwise noted)
THERMAL DERATING
(MAXIMUM RATING)
1000
z
E 800
el
o
& 600
£ N
a
7] \
o 400
o N
o N
w N
2 200 >
o] N
o N
AN
0 L
0 25 50 75 100
AMBIENT TEMPERATURE Ta(C)
\
\
MITSUBISHI
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MITSUBISHI LINEAR ICs

M5109P

DUAL DIFFERENTIAL AMPLIFIER

APPLICATION EXAMPLES

(1) Frequency mixer (2) FM Stereo demodulator

—OVc(12V)

0 38 kHz
' SUBCARRIER
: (fa—t;) INPUT © L OUTPUT
L
0 0.014
BIAS
3v) R OUTPUT
COMPOSITE SIGNAL
INPU") O—
kg
& 0.47u
' BIAS
Unit (1.5v)
Resistance :
Capacitance : F
MITSUBISHI
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8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

MITSUBISHI BIPOLAR DIGITAL ICs

M54940P |

DESCRIPTION

The M54940P, a monolithic integrated circuit fabricated with
using an IIL technology, is designed for driving an 8-digit, 7-
segment fluorescent display.

FEATURES

® Separated power supplies; 5V (Logic circuit), and 35V
(Output circuit)

® [ntegral scanning oscillator circuit for display

APPLICATIONS
® Micro computer display
® Digital equipment fqr consumer and Industrial use.

FUNCTION

The M54940P, having a 5-bit X 8-digit memory, is a decoder
driver for dynamic displaying of a vacuum fluorescent tubes.
The data for one digit section is organized into a 4-bit BCD
and an 1-bit decimal point. The data memory consists of a
shift register and a latch, and is capable of displaying the
previous data while the data is being transported.

PIN CONFIGURATION (TOP VIEW)

DRIVER

POWER SUPPLY Voc2 [
I

POWER SUPPLY YS‘;I_’ %
' D2 — [3]
DATANPUTS § b, 3]
108 — [E]
0P — 7]
CLOCK INPUT-  CLK—» [E]
RESETINPUT  RST — [3]

LOAD INPUT  LOAD —» [
DISPLAY INPUT DISP — 1]
OSCILLATOR oo [

INHIBIT
aNnD 3

DECIMAL Ne [
POINT OUTPUT DP +—[i3]

Outline  30P4B NG : NO CONNECTION

5 — T8(MSD)

DIGIT OUTPUTS}

dov6rSW
&3
{
|
=
(7]
S

SEGMENT OUTPUTS

A A

Q@ -0 Qo

30-pin molded plastic DIP(SHRINK)

SEGMENT DRIVER

b

SEGMENT DECODER

4

MULTIPLEXER

40

40-BIT DATA LATCH

{40

5X8-BIT SHIFTREGISTER

T8 17 16 15 T4 13 12 T a b o
BLOCK DIAGRAM __@_@_@.@_@@_@_@__ G
v ({)—_— ||
o2 DIGIT DRIVER
DISP ij +35
SCANNING
0sc osc
COUNTER
1 %8
D1 (gﬁ
o2 Q@
04 ®
g (®
oP . (@)
! .
2
"ok @
]
| 8 COUNTER
RsT (@ 1
Loap (9

Veel

GND

10—68
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54940P

8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

INPUT PIN FUNCTION

1) OSC : External capacitor connecting terminal for 5) RST:Reset Input : the CLK input counter is reset at “H”
the oscillator circuit. 6) LOAD : Signal Input to load the data latch with the data

2) ID1 i i i
) D2 . BCD Data Input; refer to the numerical of the tsh;ft rejn::‘er.s'tl':eclszult LC:AhD wgl nzt rbe
D 4 Designations-resultant displays for the relation accepted until the nput has been re

of the input data to the display.
iD8 P play 7) DISP:

3) IDP : decimal point data Input
4) CLK : Data transport clock Input: the data can be input
at a positive-going edge of the CLK

TIMING CHART
DATA PROGRAMMING

(1) USING CLK AND RST inputs with LOAD="H",

ceived.
When it is set to “H” it displays. When it is set to
“L", the display is inhibitted. During the display
inhibition period, both the segment and digit
outputs will be at “L”.

—

IDI~IDP === -=--

--------:X X X X X X X X X:---—-----

N nT1nT2nﬁﬂT4nT5ﬂT6ﬂﬂnT8

DISPLAY OF PREVIOUS DATA

|
|
b
L
|  DISPLAY OF NEW DATA
I

When LOAD is kept at “ H ", LOAD is automatically done at the 8th CLK input when RST="L".
However, while RST="L", if there is a 9th CLK input, the 9th data will be loaded and displayed

(2) Using CLK, RST and LOAD inputs.

ID1~IDP ______-:X X X X x X

O

LOAD

DISPLAY OF PREVIOUS DATA

DISPLAY OF NEW DATA

After the 8th clock input, the LOAD is valid only in the period while RST="L".
Furthermore, if there is 9th CLK input before the LOAD input, the LOAD input is ignored.

MITSUBISHI
ELECTRIC
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G MITSUBISHI BIPOLAR DIGITAL ICs

M54940P

8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

OUTPUT TIMING CHART
n —I 1 : L
T2 L
" 1
T4 1

op 1 1
oseLay 475 5 4 3 2 0

NUMERICAL DESIGNATIONS-RESUITANT DISPLAYS

0 1 2 3 4 5 6 7 8 9 A B (e} D E F
ID1 L H L H L H L H L H L H L H L H
BCD 1D2 L L H H L L H H L L H H L L H H
DATA 1D4 L L L L H H H H L L L L H H H H
1D8 L L L L L L L L H H H H H H H H
Display D = E :: L: I:' El : EI' 9 - E Fl - =1 Blank
* The decimal point, independent of BCD data, is output when the decimal bit of the corresponding digit is at “ H ” a
Furthermore, when the decimal point bit is set at “ H” at plural digits, plural decimal points are displayed. -_
1 o B
OSCILLATOR CIRCUIT e] lc
1) External connection ST peP

OSC  (M54340P)

Cext l GND
tosc = 20 Cext X 1073 (ks) (Typ.)

2) Oscillation period (Unit of Cext; (pF))

DISPLAYS IMMEDIATELY “AFTER POWER ON.”
The display which appears immediately after “power-on” is in-
definable. During the period bofore the regular data is trans-
ported the display can be erased if DISP input is set at “ L ”.

1070 4 MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54940P

8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75T, unless otherwise noted)

Symbol " Parameter Conditions Ratings Unit
Veer Logic supply voltage —0.3~4+9 \%
Vcez Driver supply voltage —0.3~-+38 Vv
Vi Input voltage —0.3~Vccl v
Vo Output voltage 0~V \
Tsty Storage temperature range —55~+150 c
Topr Operating temperature range —20~+75 c
Pdq Power dissipation 600 mwW

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Veer Logic supply voltage 4 5 7 v
Veez Driver supply voltage 10 30 35 v

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, Voc1=5V, Vcc2=35V, unless otherwise noted)

Limits
Symbol Parameter Test Conditions Unit
Min Typ Max
Viu “H" Input voltage Ve 1 =4~7V 2.7 Veel \
Vio “L”" Input voltage Vee=1=4~7V 0 0.7 \"
™ “H” Input current V=5V 0 20 A
[T “L"” Input current Vi =0V —0.25| —0.4 mA
Digit output lon=—10mA 33 33.8
Von “H " Output voltage \"
Segment output lon==—2mA 33 34
Voo “L” Output voltage loc=0mA 0 2 \"
Input : open
lcer Logic circuit current 12 22 mA
All segment outputs, ON
Output : Open
lccz Driver circuit current 8 14 mA
All segment outputs : ON
tosc Oscillation Period Cext=1000pF 10 20 40 s
* Typical values are measured at 25°C
TIMING CHARACTERISTICS (Ta=—20~+475T, unless otherwise noted)
. Limits
Symbol Parameter Test Conditions Unit
Min Typ Max
fok Clock Frequency 100 kHz
fosc Oscillation frequency 10 100 kHz
twe Clock pulse width 2 u©s
twi Load Pulse width 2 u©s
tsetup Data setup time (DATA—CLK) 4 us
thold Data Hold time(CLK—DATA) 2 us
tre Reset-clock time(RST—CLK) . 4 us
toL Clock-load, time(CLK—LOAD) 4 us
trciw) Clock pulse rise time 10 u©s
tfcLk) Clock pulse fall time 10 us

MITSUBISHI i
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MITSUBISHI BIPOLAR DIGITAL ICs

M54940P

8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

INPUT TIMING CHART .

K].SV

ID1~I1DP

CLK

LOAD

OUTPUT TIMING CHART

. twd j
DIGIT OUTPl’JT ﬂ r_l_—
SEGMENT OUTPUT —_l I_, I
: twe twe=tws=14tosc
‘ tws twe= 2tosc
/0 CIRCUIT SCHEMATIC tov=128tosc
INPUT CIRCUIT OUTPUT  Vee2

CIRCUIT

Veel

20k @
—O
O——¢-
§ 80k
GND
GND
OSCILLATOR Vec!
—
GND

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL IC

M54570L

TUNER BAND DECODER/DRIVER

DESCRIPTION
The M54570L is a semiconductor integrated circuit capable PIN CONFIGURATIONS (TOP VIEW)
of switching four bands in TV and VTR tuners.
8| Voc POWER SUPPLY
FEATURES
® Low output saturation voltage (Vee(sahy< 0.5V at lo=— 71— 0, oOutPuTZ2
35mA). _
® High output sustaining voltage (BVggo=26V) 8]= 0. outPuT4
® Four-bands switching é 5 GND
w
APPLICATION 2 [ wera
Switching bands in TV and VTR tuners
+—INg INPUTB
FUNCTIONAL DESCRIPTION 715, oumurs
The M54570L is an IC suitable for four-band switching in
TV and VTR tuners. Since the output drives the power @) II"ES OUTPUT 3
supply of each tuner band, a low saturation voltage
(VeeVo) ‘becomes necessary. This need is satisfied Outline 8P5
through a first stage configured of PNP transistors.
The input, being three-valued logic input, can be switched
into 6 output modes as shown in the truth table.
The selection mode can be altered by making a wired OR
connection on the outputs when used as a three-band
device.
BLOCK DIAGRAM INPUT A INPUT B POWER SUPPLY
GND INA INg Vec

.

o] L
INPUT CIRCUIT

INPUT CIRCUIT
REGULATED

| 1l

CURRENT CIRCUIT

DECODER

|

DRIVER

O —

o, 3. o, Gs
QUTPUT 2 OUTPUT 4 QUTPUT 1 QUTPUT 3
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MITSUBISHI BIPOLAR DIGITAL IC

- , | MS54570L

TUNER BAND DECODER/DRIVER

TRUTH TABLE ‘ TYPICAL CHARACTERISTICS.
Input Qutput
TR TS ol 5 5 o SOURCE OUTPUT SATURATION
0 0 1 1 0 1 CHARACTERISTICS
0 1 0 0 1 0 7
1 0 1 1 0 0
1 1 1 0 0 0 2 %
1 * 1 1 0 0 1 £
1* 0 1 [ 0 0 =
Input “0” = 0. 4V (max.) 0,
“1” = 4V (min.), 6V (max.)

Ta=25C

“1*" =10V (min.), Voc (max.)

T T
= b= QUTPUT
F=<3=0uTPUT
+==f=0UTPUT
ouTRUT

Output “0” = output transistor off-state
“1" = output transistor on-state

OUTPUT CURRENT

T =N wa

0 0.1 0.2 0.3 0.4 0.5
OUTPUT SATURATION VOLTAGE

. Vee—VolV)
ABSOLUTE MAXIMUM RATINGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage 15 v
Veeo Output sustaming voltage —0.5~+26 \'4
\ Input voltage 15 \'
lo Output current —40 mA
Topr Operating ambient temperature range —10~-+60 c
Tstg Storage temperature range —55~-4125 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=25¢, unless otherwise noted)

Symbol Parameter Limits Unit
Min Typ Max
Vceo Output sustaining voltage 0 24 \%
o Output current Outputs 1 and 3 0 —35 —40 mA
Outputs 2 and 4 0 —20 —25
Viu “H” input voltage 4 6 \Y
Vie “L" input voltage 0 0.4 \%
Vin* “H*" Input voltage 10 Vee \'2

ELECTRICAL CHARACTERISTICS (Ta=25C, unless otherwise noted)

Symbol Parameter \ Test conditions Limits Unit
Min Typ Max

lo(leak) " Output leakage current Vgoe=12V, Vo=—12V, output opened —100 ~A
Al P Y IR B v
I “H” input current Vee=12V, V|=4V 10 HA
[N “H*" input current (input A) V=12V, Vi*=10V 0.63 . 1.3 mA
hn*s “H*" input current (input B) Vee=12V, V=10V 20 A
he “L" input current . Vec=12V, V;=0.4v - ! ) —100 uA
lcc Supply current Vee=13V, Via=0V, Vig=4V, output opened 17 28 mA

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL IC

M54572L

TUNER BAND DECODER/DRIVER

DESCRIPTION
The M54572L is a semiconductor integrated circuit capable PIN CONFIGURATIONS (TOP Vle)
of switching four bands in TV and VTR tuners.
E Voo  POWER SUPPLY
FEATURES _
® Low output saturation voltage (Veg(saty< 0.5V at lo=— 7]— 0. outeuT2
30mA). 51— 5. outruTs
® High output sustaining voltage (BV¢cgo=28V) y
® Four-bands switching N 5 GND
w
v =
APPLICATION g 4] INs INPUTA
Switching bands in TV and VTR tuners
3]+—INg INPUTB
FUNCTIONAL DESCRIPTION 71-5,  oureurs
The M54572L is an IC suitable for four-band switching in
TV and VTR tuners. Since the output (outputs 1~3) drives O [1]—0: outrurs
the power supply of each tuner band, a low saturation vol-
tage (Voc— Vo) becomes necessary. This need is satisfied Outline 8P5
through a first stage configured of PNP transistors.
Output 4 can be used for changing modes with the same
power supply as the NPN transistor has an open collector TRUTH TABLE
output. Input Output
The input mode can be switched between four modes as by == = P =
. INA INg [} O, O3 O,
shown in the truth table. 0 0 1 Z Z Z
The selection mode can be altered by making a wired OR 0 1 > z 1 z
connection to outputs 1 ~ 3 when used as a three-band 1 0 z 1 z z
device. 1 1 z 4 1 0
Input “0” = 1V (max.) Output “0” = current sink
“1" = 3V (min ) “1” = current source
“Z" = high impedance
BLOCK DIAGRAM INPUT B INPUT A POWER SUPPLY
GND INg INA Ve
I A
1
ol L
INPUT CIRCUIT INPUT CIRCUIT REGULATED
! I _l CURRENT CIRCUIT
1
DECODER ————J
1
]
| DRIVER X
1
I
L i _ﬁl__é} _ {5 - _ _
[ O, 0. 0,
OUTPUT 4 OQUTPUT 3 OUTPUT 2 OUTPUT 1
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MITSUBISHI BIPOLAR DIGITAL IC

M54572L

TUNER BAND DECODER/DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=25%C, unless otherwise noted)

Symbol . Parameter Conditions Ratings Unit
Vee Supply voltage 18 \%
Vceo Output sustaining voltage —0.5~-428 \
Vv, Input voltage 18 \"
Iso Output source current 01~03 —40 mA
Isi Output sink current o4 40 mA
Topr Operating ambient temperature range —10~~+60 C
Tstg Storage temperature range —55~-+4125 T

RECOMMENDED OPERATING CONDITIONS (Ta=25C, unless otherwise noted),
! Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voitage 12 15 v
Vceo Output sustaining voltage 0 25 v
Iso Output source current 01~03 0 —30 mA
lst Output sink current 04 0 30 mA
Vin “H" input voltage 3 Vco \"
Vi “L” input voltage 0 1 \
ELECTRICAL CHARACTERISTICS (12=25T, Vcc =12V, unless otherwise noted)
Symbol P t Test condition: Limits Unit
nditions
ymbol arameter S in Tvp Y.
Iso(leak)| Source output leakage current Vgo=—12V —100 A
| Isileak) | Sink output leakage current Vg =25V 100 HA
Vson Source output “H” voltage lIso=—30mA 1.5 11.8 \%
VsiL Sink output “L” voltage ls=30mA 0.2 0.5 v
[ “H” input current V=3V ’ 10 A
he “L” input current vi=1v —100 y77.
lcc Supply current Vee=13V, V;,=3V, V|g=0V, output opened 28 mA
TYPICAL CHARACTERISTICS
SOURCE OUTPUT SATURATION ' SINK OUTPUT SATURATION
CHARACTERISTICS CHARACTERISTICS
—40 40 -
7 y i I ’ 3
4 s
# ,/ 7 P—l\/cc =12y 7 /,/
< L | Vec=12v 4 / Vi < - Ta =75C ! J/
E _onl Lol o 7 7 € — Ta =25C |7 /1,
< —30 Ta=75C |/ / E  3f > ,/
= — Ta =25C —* . 2 T Ta =n20CH,
- —=—— T4 =-20C /| / S
2 T = g
! n: / / u ’/
 —20 7 — £ 2 ]
8 / / 8 / ,/
7 2 7
.5 ,, / '/ [ 1/,'/
a ) v E /
5 —10 / ‘/ E 10 Y
o SV [0}
1/
p/4
0 L . . 0 n
0 50 100 150 0 50 100 150
OUTPUT SATURATION VOLTAGE OUTPUT SATURATION VOLTAGE
Vec—Vo(mV) Veecsah(mV)
10—76 MITSUBISHI

ELECTRIC




MITSUBISHI BIPOLAR DIGITAL IC

M54573L

TUNER BAND DECODER/DRIVER

DESCRIPTION
The M54573L is a semiconductor integrated circuit capable PIN CONFIGURATIONS (TOP V|EW)
of switching three bands in TV and VTR tuners.
3 Voc  POWER SUPPLY
FEATURES _
® Low output saturation voltage (Vce(sat)<0.5V at lo=— 7]— 0. oOutPuT2
39mA). 6|—~ 0, outPuT4
® High output sustaining voltage (BVggo=28V) .
e 5] GND
APPLICATION 2
Switching bands in TV and VTR tuners g 4]+ INso  INPUTA
FUNCTIONAL DESCRIPTION = Ne e
The M54573L is an IC suitable for three-band switching in Z]—- 0, outeuT 1
TV and VTR tuners. Since the output (outputs 1~3) drives
the power supply of each tuner band, a low saturation vol- O [1]—-0%: outrurs
tage (Vocc—Vo) becomes necessary. This need is satisfied
through a first stage configured of PNP transistors. Outline 8P5
Output 4 can be used for changing modes with the same
power supply as the NPN transistor has an open collector
output. TRUTH TABLE
The input mode can be switched between three modes as Input Output
shown in the truth table. The “0”, “1” mode and the “1”, INA INg 0, s Oy O
“1” mode are the same modes. 0 0 1 z z 0
The selection mode can be altered by making an OR con- 0 1 z z 1 0
nection on outputs 1~3. 1 0 z 1 z z
1 1 z z 1 0
Input “0” = 1V (max ) Output “0” = current sink
“1" = 3V (min.) “1” = current source
“Z” = high impedance
BLOCK DIAGRAM INPUT B INPUT A POWER SUPPLY
GND INg . INA Vee
| ——— 5 - -‘@ - - ‘/;\ - 8 - ‘—l
1
1 L i i |
INPUT CIRCUIT INPUT CIRCUIT REGULATED \
! ’_l CURRENT
| ‘ | CIRCUIT
I
gy DECODER —]
]
1
! DRIVER
1
I
I
64 63 -2 61 -
OUTPUT 4 OUTPUT 3 OUTPUT 2 OUTPUT 1
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MITSUBISHI BIPOLAR DIGITAL IC

M54573L

TUNER BAND DECODER/DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage 18 v
Vceo Output sustaining voltage —0.5~+28 Y
V, Input voltage 18 \
Iso Output source current 01~03 —40 mA
Is) Output sink current 04 40 mA
Topr Operating ambient temperature range —10~-+60 c
Tstg Storage temperature range —55~+125 c
RECOMMENDED OPERATING CONDITIONS (Ta=25C, uness otherwise notec)
) Limits .
Symbol Parameter Unit
Min Typ ’ Max
Vce Supply voltage 12 15 \"
Vceo Output sustaining voltage 0 25 \"
lso Output source current 01~03 0 —30, mA
Isi Output sink current 04 0 30 mA
Vin “H” input voltage 3 Vece \'
\ “L" input voltage 0 1 \'
ELECTRICAL CHARACTERISTICS (Ta=25T, Vcc =12V, unless otherwise noted)
Symbol Parameter Test condition Limits, Unit
ymbol aramete s in Tvp Max
Iso(leak)| Source output leakage current Vso=—12V —100 HA
Isi(leak) | Sink output leakage current V=25V 100 KA
Vson Source output “H" voltage Iso==—30mA 11.5 11.8 \
VsiL Sink output “L” voltage 1s=30mA 0.2 0.5 \'
lin “H" input current V=3V 10 #A
e “L” input current V=1V —100 #A
lcc Supply current Vee=13V, Vi4=3V, V;g=0V, output opened 28 mA
TYPICAL CHARACTERISTICS
SOURCE OUTPUT SATURATION SINK OUTPUT SATURATION
CHARACTERISTICS CHARACTERISTICS
—40 Y 40 T -
/ . K Ve =12V /
. ! 1
R / y —--=—Ta=75C [ ]
< e =12V ‘ A < I Ta =25¢C | /
E 30} —-—Ta=rmc " E  3f----T =—2o'c,’/
R Ta =25¢C LA S 2 +
’ / [
- ——==Ta=-20C |/.|/ | - AL
TE -2 7 7 £ £ 2 Ht
=] / / =) 4, /
© A o 7
- a4 = /7
2 y) 4 o) UA
% —10 /N % 10 / I
7
o K/ {, (=] /
0 y/aw J . 0 / . .
50 100 150 0 50 100 150
OUTPUT SATURATION VOLTAGE OUTPUT SATURATION VOLTAGE
Vec—Vo(mV) Veesat) (mV)
MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54847AP

2-DIGIT BCD-7SEGMENT DECODER/DRIVER

DESCRIPTION
The M54847AP is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP V|EW)
sisting of an lIL 2 digit BCD-7 segment decoder/driver. oA —[i] —2a
amputs { 28—[2 2 — 20
FEATURES oATA! 26— —2
® Direct drive of LEDs (common cathode type. No need 2D —[4] —2d SE?QASPJ
for current limiting resistors, segment current: 10mA 1A—[5] g 2 | (LOWERDIGI)
max.) oatameus| 1B ~[ Z 2l — of
® Direct drive of fluorescent character displays (Segment 1c—~[7} g 4—29
withstand output is —25V max at Vcc=5V.) 1D—18 g Veo
® Data input in both serial and parallel formats GND L > —1a
® Brightness control input enabl tin LED bright LATCH INPUT  Latoh — [ A O
9 i put enables continuous nght- SERIAL DATA INPUT  SI — [0 bd— 1c
ness adjustment. DATA TRANSFER &7 i3 o 1d | ooMENT
PARALLEL'SEAL 55 3 £ 10 | (UPPER DIGT)
APPLICATION GaDISPLAYMODE MODE - 7 — 11
TV channel display BRIGHTNESS B C — i3] : fd—1g
CONTROL INPUT
-FUNCTIONAL DESCRIPTION outli 30P4B
The M54847AP is a 2 digit BCD-7 segment decoder/driver utline
for static drive of LED and fluorescent character displays.

The following display modes are possible. _
MODE I  Numerical display of [}~ 55

MODE I Numerical display of [} ~ 35, and
Q| [
mg, Lm,

BLOCK DIAGRAM
Vec GND MODE
! o 1a
4 Z ib
1A (s Q (20) 1c
51 SEGMENT OUTPUTS
Z W
DATA INPUTS :(B: - ~88 g :d (UPPER DIGIT)
3 3 ano e
) - . e e () 1
<
2A (1 g % (16) 19
0 O r—’ !
DATA INPUTS 2?; 9- D= p 2a
[2]
e G ig < 2
< < L 2¢
! o0 SN - 24 | SEGMENT OUTPUTS
N 2o | (LOWERDIGIT)
8BIT (g | 8BIT |8 az9 (z6) 2¢
SERIAL DATA INPUT S RES(;‘I'gTTERPA- BGTC/L > Quu 22;
I
o ——
CTL Latch P/S BC
DATA TRANSFER LATCH PARALLEL/SERIAL ~ BRIGHTNESS
CLOCK INPUT INPUT SWITCHING CONTROL INPUT
MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54847AP

2-DIGIT BCD-7SEGMENT DECODER/DRIVER

OPERATING DESCRIPTION
® Display mode
(1) When the mode switching input is high, both digits
are driven in accordance with Function Table I.
(2) When the mode switching input is low, input 1C and
1D become the character data inputs, driving the
display in accordance with Function Table II.

SERIAL DATA WRITING

(2A) (2B) (2c) (2D)

(1A)

® Serial input data writing

Data 2A— 2D and 1A—1D is read sequentially by the low
edge of CTL. After all 8 bits are loaded in the shift register,
the display is updated by switching Latch input to low.

(1B) (10) (1D)

s X X XXX

X X X X -

CTL
U ood od d U ou Uy
Latch
DATA WRITING DISPLAY UPDATA
INPUT TIMING DIAGRAM
;
VA ) (
Si DATA VALID
. WIS I
i [ i
Ltsui o MINIMUM VALUES
tsy = 20us
CTL twh twe th = 20us
twn = 30us
twe = 10us
t. = 10us
Latch t
FUNCTION TABLE I FUNCTION TABLE I
Data input Segment output Display Data input | Other data Display
A B|C | D a b [ d e f [¢] 1A, 1B
L L LILIH|H|H|H]|HI|H L 0 1C 1D 2A~2D First digit | Second digit
HiL|{L|L{L|H|H|L|L|L]|L i L L X —(Note1) | —(Note1)
LIH|L]L|H]H]L]|AH]H]L]H 2 H L X C A
H{H|L|L|H|{H|H|H|L|L|H 3 L H X A U
L L H L L H | H L L H H Y H H — (Note 2) | (Note 3)
H|LIH|LIHILIH/H|L|H|H 5 Note 1 : Only segment g lights.
L ['H H L H LI H{H|H]|H|H b 2 . When both 1C and 1D inputs are high,
H|{H|H|L|H|H|IH|L|L|LI|L n first digit display blanking or numerical
Ll Ll clAl Al e le a0 lvlH g d|splay of 1,2 or 3 is determined by 1A,
& 1B input state.
H L L|H|H H H H L H H 3
L|H L|{H|L|L L L L LI H - Data input Segment output Displa
H{H|L|H|{H|L|L|H|H|H|H £ 1A|1B|1C|1D|1lal1lb|lc|1d|le]| 1f | 1g play
L L H|H H L L H H H L E L L H H L L L L L L L Blank
H{L|H|H|L{L|L|L|L|L]|L]| Blank H{L|H|H|{L|H|H|L|L]L|L| |
L H H | H L L H H H L H 0 L H H H H H L H|H L H E’
H H H | H L L L L L L L Blank H H H H H H H H L L H 3
Note 3 : Other digit codes are identical to those in function table I.
MITSUBISHI
10—80

ELECTRIC



MITSUBISHI BIPOLAR DIGITAL ICs

M54847AP

2-DIGIT BCD-7SEGMENT DECODER/DRIVER

/0 CIRCUIT DIAGRAM

INPUT OTHER THAN B.C B.C INPUT
(1A~1D, 2A~2D, Latch, S|, CTL, P/S, MODE)
Vee
Vee
Vee l
lo
S
N TO OUTPUT
O CIRCUIT
4kQ CONSTANT
30k CURRENT
3kQ33kN

SEGMENT OUTPUT (1a~1g, 2a~2g)

ABSOLUTE MAXIMUM

RATINGS (12

—10~+460C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7 \
Vi Input voltage —0.5~4+Vce v
Vcc—Vo | Voltage between supply and output —0.5~+435 \"
Topr Operating temperature —10~-+60 c
Tstg Storage temperature —40~+125 c
Pd Power dissipation Ta=60C 800 mw

RECOMMENDED OPERATING CONDITIONS (Ta=—10~+60C, unless otherwise noted)
Limits

Symbol Parameter Conditions in Tve Mo Unit
Ve Supply voltage 4.5 5 6 \%
Iseg Segment current —10 mA
Vo Output withstand voltage when output is off —25 \

ELECTRICAL CHARACTERISTICS (Ta = —10~+60C, unléss otherwise noted)
| Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
Viu High input voltage Vge = 4.5~6V 2 Vece \
ViL Low input voltage Ve = 4.5~6V 0 0.6 v
" High input current Voo =6V B.C input 0.5 0.75 1.2 mA
Vin = 6V Inputs other than B.C 50 HA
e Low input current Veo =6V B.C Input 0 7.
Vie=0v Inputs other than B.C —280 | —400 | —650
Iseg Segment output current Vee = 5V, Vo = 2V, B.C pin is connected to Vec. —10 mA
- slk Segment leak current Vee = 5V, Vo = —25V —50 MA
lcct Supply voltage Vce = 6V, All inputs and outputs are open 4 8 mA
Note 4 @ All typical values are at Vec = 5V, Tg = 25C.
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MITSUBISHI BIPOLAR DIGITAL ICs

M54970P

9-BIT SERiAL-INPUT,LATCHED DRIVER

DESCRIPTION ,
The M54970P is a semiconductor integrated circuit of 1%L
structure containing a serial input to serial/parallel output 9-
bit shift register and latch as well as an output driver.

FEATURES

® Serial input to serial/parallel output

® Cascade connections possible through serial output
® Enable input for output control
® Power-cut input
" ® Driver : Withstand voltage -++«+-+-eeeee- BVceo=20V
Large drive current--«--------- (lo(max)=300mA)

® Wide operating temperature range -+ Tag=—20~+75C

APPLICATION
Thermal printer head dot driver Serial-to-parallel con-
version

FUNCTIONAL DESCRIPTION

The M54970P consists of a 9bit D-type flip-flop; the output
of which is connected to 9 latches.

When data is applied to the serial data input (S-IN) and a
clock pulse is applied to clock input (T), an “L” to “H”
change of the clock will cause the data input signals to en-
ter the internal shift registers and the data in the shift regis-
ters will be shifted in order.

Using a number of M54970P units for bit expansion in

PIN CONFIGURATION (TOP VIEW)
\J
POWER-COT INPUT PC — E 18] «— EN ENABLE INPUT
LATCH INPUT LATCH — E E ~T CLOCK INPUT
SERIAL OUTPUTS-OUT + E E +— S-IN SERIAL DATA
INPUT
vee [4] g 15] GND
eno [5] @ [0
09 —[6 S [3-02
Ar A= | PARALLEL
PARALLEL | 08+ |7 12[— 03 1 "qirpuTs
OUTPUTS o7[8 11— 04
o629 10] - 05
Outline 18P4

series will entail connecting serial output (S-OUT) to S-IN
of the next-stage M54970P.

In parallel output, when the power-cut input and latch input
are set to “H” and the output-control input (enable input
EN) is “H”, a clock pulse changing from “L” to “H” will
cause the serial data input signal to }appear at output 01,
and the data will be shifted in order at outputs 02~09.

The parallel output will yield a signal that is inverted with
respect to the serial data input.

BLOCK DIAGRAM

01 02 3 04 05 06 07 08 09
TN S 8 8 (0
GND (5 , , l , ' 5) GND
l . o VCC
| POWER
SUPPLYK) PC
ENL_{> CIRCUIT]|
T (LAT
Q Q
LD D
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MITSUBISHI BIPOLAR DIGITAL ICs

M54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

Setting the LATCH input to “L” will prevent data from enter-
ing the latch.

When the EN input is set to “L", all outputs (01~09) will be
set to OFF. Since the internal logic state of the IC is uncer-
tain at power-on time, set the EN input to “L” (and outputs
01~09 will be set to OFF) until the input data is set and

TIMING CHART

the internal logic state has been detrmined.

The power will be cut when the power-cut input is set to
“L”, and since the data of the shift registers and latches are
not maintained in this state, it will be necessary to input
data again in order to set the output following a change of
PC input from “L” to “H”.

Po | N R
SN J L | 1 ] 1 —
T TN 1 1 IR LT
LATCH | T | I |
e n nr—Lnr—
ol U U1 VL
2 | I N | VZZ
03 U1 VL
04 U 1_J \
% U LT VZZ
06 u L1 u Y
o7 Uu U W
o8 U VZL
% UL VZZ
sour YA T L] | Ny VL

*The state of the shaded areas is uncertain

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

INPUT/OUTPUT EQUIVALENT CIRCUIT SCHEMATICS

! l T, S-IN, LATCH INPUTS\ 2 J PC, EN INPUTS

1

VCC

30K

20K
GND

GND

3 |a~@ OUTPUTS 4 ls-our OUTPUT

GND

GND

_ MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=—20C~+75%C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+8 \]
\'A Input voltage —0.5~+10 \%
Vo Output voltage Output is OFF —0.5~+4-20 \Y
lo Output current 350 mA
Pd Power dissipation Ta=25T 1.25 w
Topr Operating temperature range —20~+475 C
Tstg Storage temperature range —55~+125 C

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Limits
Symbol Parameter Conditions Unit
Min Typ Max
Vee Supply voltage 1 4.5 5.0 5.5 \"
Vo Applied output voltage When output is OFF 20 \]
Alloutputs ON simultaneously .
| Output current (per circuit) 300 mA
° P P Duty cycle less than 30%
ELECTRICAL CHARACTERISTICS (Ta=+25¢, unless otherwise noted)
Limits ]
Symbol Parameter Pin Test conditions Unit
Min Typ Max
Vin “H" input voltage 2.2 Vce \
2,16,17| Ta=—20~+75C
Ve “L" input voltage ’ a ) 0.8 \'
Vin “H” input voltage 2.2 Vee \
1,18 | Ta=—20~+75C
Vie “L" input voltage a 0 0.8 v
™ “H" input current 216,17 Vee=5.5V, Viy=2.4V 10 rA
e “L” input current T Vee=5.5V, vy =0.4V —50 uA
Vee=5.5V, Viu=b5.5V 250
| “H” input current A
“ nput o 1,18 | Voo=5.5V, Vig=2.4V 00 | “
i “L" input current Vee=5.5V, V. =0V —10 A
Vou “H"” output voltage 3 Vee=4.5V, lon=—400xA 2.4 \'
VoL “L" output voltage Vee=4.5V, lo,=8mA 0.4 \"
Voo “L" output voltage 6~14 | Vec=4.5V, lo,=300mA 0.6 v
leet Vee=5. 5V, power-cut 1s ON 10 LA
lcc2 Supply current 4 Vce=5.5V, EN s “L" 10 15 mA
lcca ’ Vee=5.5V, all outputs are ON 90 130 mA
lo(leak) | Output leakage current 6~14 | Vcc=5.5V, Von=20V 100 uA

MITSUBISHI ‘ _
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

REQUIRED TIMING CONDITIONS ’(Ta=—20~+75'C. unless otherwise noted)

Limits
Symbol Parameter Conditions Unit
Min Typ Max
fem Clock frequency Input duty cycle 40~60% 1 MHz
twr) Clock pulse width 0.4 #S
twiL) Latch pulse width 0.4 uS
tsu Data setup time 0.2 u#S
th Data hold time 0.3 #S
td(r-u Clock-latch time 1 u#S
tr(m) Clock pulse rise time 0.5 #S
tf(T) Clock pulse fall time 0.5 “S
. . . Hold EN input at “L” when PC .
td(e-si) Power-cut input — data input setting tiwe 2 ©S
input I1s changed from “L” to “H"

VOLTAGE WAVEFORM

POWER-CUT INPUT PC

1.5V

tdepsn

—_—————————
\

y

DATA INPUT

CLOCK INPUT T

LATCH INPUT  LATCH

tdr-u

7 1.5v

tw(w)

trm tfer

1.5v
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MITSUBISHI BIPOLAR DIGITAL ICs

MS5S4970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

SWITCHING CHARACTERISTICS (15=25C, Vcc=5v)

Condit Limits Unit
i ni
Symbol Parameter onditions Min Typ Max
- “L-H" output propagation time
tons put propagatl 0.7 us
(Input T to output S-OUT)
“H-L" output tion i
tor H-L" output propagation time V=3V 0.8 us
(Input T to output S-OUT) Vo =0V
="
“L-H" output propagation time
teLn (1 tTtp ‘: F:oi)I At Sour=2K0) ° “S
:"L“ ‘°(:"p" oo R : On=1000 :
tor -L" outpul propaia ion time (N=1~8) ] «S
(Input T to output Oy) Ci=15.F
L=15p
“L-H” output tion time
teLn H" outpu propagation t (Note 1) 10 uS
(Input EN to output Oy)
“H-L" output propagation time
terL . 1 u8
(Input EN to output Oy)
(Note 1) TEST CIRCUIT
Vee
)
INPUT
Re
ELEMENT Input waveform is taken as ty<50ns and t;<50ns
PG UNDER OuTPUT
TEST

500 ICL
, NS

(VOLTAGE WAVEFORM)

T 715V 1.5V
teun | tprL
S-OuUT ’_){ 1.5v ‘qﬂﬂ
EN |
teLn
on 1.5V

MITSUBISHI ~
ELECTRIC 10—87




MITSUBISHI BIPOLAR DIGITAL ICs

M54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

TYPICAL CHARACTERISTICS
DUTY CYCLE VS PERMISSIBIE
THERMAL DERATING OUTPUT CURRENT
1.5 400
B E
0? ‘g 300 K S~ C‘)“’@
1.0 N < ®
S = ™~ ®
E &
P @ 200
o 4
3 3
a .
0.5 E e Ta=25C
& E 100 . RaePetition frequency >10Hz
g g |-+ Numbers in O indicate the number}—]
a o of output circuits that operate
I simultaneously. —+—+—
0 ol * cLumznt vzlalue§ ar;perLcnrcLum
0 25 50 75 100 0 20 40 60 80 100
AMBIENT TEMPERATURE Ta(C) DUTY CYCLE (%) -
DUTY CYCLE VS PERMISSIBLE
OUTPUT CURRENT
400
<
£
< 30 < < O~
- N e
- N
é 200 N ®
5 NN\
5  Ta=75C NG
& 100 * Repetition frequency >10Hz No
=) L « Numbers in O indicate the number}—]
o of output circuits that operate |
| simultaneously —
o| * Current values are per circuit | |
0 20 40 60 80 100
DUTY CYCLE (%)
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BI-CMOS 8-BIT SERIAL-INPUT,LATCHED DRIVER

MITSUBISHI BIPOLAR DIGITAL ICs

M354975P

DESCRIPTION

The M54975P is a semiconductor integrated circuit fabri-
cated using Bi-CMOS technology. It contains a serial input
to serial/parallel output 8-bit shift register and latch as well
as a bipolar 8-bit parallel-output driver.

FEATURES

® Serial input to serial/paraliel output

® Cascade connections possible through serial output

® Latch circuit included for each stage

® Enable input for output control

@ Lo SUpPPIY CUrrEnt: -=-weseeemesnene lcc=101A at standby

® Serial input/output level is compatible with standard

CMOSs

® Driver : Withstand voltage «-=+«-=seeeereeeeeeeeeene BVceo=30

Large drive current--:«--:--eee (lo(max)=300mA)

® Wide operating temperature range -+ Tag=—20~-+75C

APPLICATION

® Thermal printer head dot driver
® Serial-to parallel conversion

® Relay, solenoid driver

FUNCTION DESCRIPTION
The M54975P consists of an 8-bit D-type flip-flop, the out-
. put of which is connected to 8 latches.

When data is applied to the serial data input (S-IN) and a
clock pulse is applied to clock input (T), an “L” to “H”
change of the clock will cause the data input signals to en-
ter the internal shift registers and the data in the shift regis-
ters will be shifted in order.

PIN CONFIGURATION (TOP VIEW)

CLOCK T— E 7 E - 01
SERIAL INPUT  S-IN —»E E]—»a
LOGIC GND L-GND  [3] [14] - 03
5 _
Vee E 3 E = 04 pARALLEL
serLouteuT S-0UT—[B] o [12]— 08 | OUTPUTS
8 _
LATCH INPUT LATCH ~ [6] 1]+ 06
ENABLE INPUT  EN E E —07
DRIVER GND P-GND E :9:| - 08
Outline 16P4

Using a number of M54975P units for bit expansion in
series will entail connecting serial output (S-OUT) to S-IN
of the next-stage M54975P.

In parallel output, when the latch input is set to “H” and the
output-control input (enable input EN) is “L”, a clock pulse
changing from “L” to “H” will cause the serial data input
signal to appear at output 01, and the data will be shifted in
order at outputs 02~08.

The parallel output will yield a signal that is inverted with
respect to the serial data input.

Setting the LATCH input to “L” will prevent data from enter-
ing the latch.

When the EN input is set to “H”, all outputs (O1~08) will
be set to OFF. Since the internal logic state of the IC is un-
certain at power-on time, set the EN input to “H” (and out-

BLOCK DIAGRAM

—

Vee o

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54975P

BI-CMOS 8-BIT SERIAL-INPUT,LATCHED DRIVER

puts O1~08 will set to OFF) until the input data is set and P-GND is the ground for the output driver section (O1~

the internal logic state has been determined. 08), which is made up of bipolar transistors that are cap-
L-GND is the ground of the CMOS logic circuit section and able of driving large currents.
TIMING CHART
S-IN ‘ | | | | | | | |
T ITTRIN i IRIEIl [
LATCH | | 1 r_—_l_
EN u u | I I
o U 1] | N I
02 u u |
@ u | I I
g U U
05 ¥ BN | [N NS [ N
0 U U e
07 u u ]
% u U |
s-out  ZZZZ777777 1 1 I
*The stage of the shaded areas is uncertain. . ¢
INPUT/OUTPUT CIRCUIT SCHEMATICS
_‘_J INPUT WITH PULL-UP RESISTOR LI INPUT WITH PULL-DOWN RESISTOR
(EN, LATCH) Voo (T, S-IN) Ve
RIN
Rin
L-GND L-GND
3 l SERIAL OUTPUT v 4 l PARALLEL OUTPUT
(s-our) (01~08)

1.5kQ

LI,
g

P-GND

L-GND——— -

L-GND

: MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54975P

BI-CMOS 8-BIT SERIAL-INPUT,LATCHED DRIVER

ABSOLUTE MAXIMUM RATING (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+8 \
LV, Input voltage —0.5~Vgc+0.5 \%
Vo Output voltage S-OuT. —0.5=Veot0.5 \%
O1~08 : Output 1s OFF —0.5~430
lo Output Current O1~08 : Output 1s ON 350 mA
Pd Power dissipation Ta=25T 1.25 w
Topr Operating temperature —20~+75 c
Tstg Storage temperature range —55~—+4125 C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75% unless otherwise noted)
Limits
Symbol Parameter Conditions Unit
. Min Typ Max
Vece Supply voltage 4 5 6 \Y
Vo Applied output voltage O1~08 : When output 1s OFF 30 Vv
o Output current (per circut) 0O1~08 : All outputs ON simultaneously 300 mA
Duty cycle less than 15%
ELECTRICAL CHARACTERISTICS (Ta=+425C, Voc=5V, unless otherwise noted)
Symbol Parameter Pin Conditions Limts Unit
Min Typ Max
Vin “H" .input voltage 1.2 Ta=—20~+75C 0.7Vee Vce \'
Vi “L” input voltage 6.7 0 0.3Vee \Y
Rin input resistance 50 — kQ
Vou “H" output voltage o | <1uA 4.9 — \%
VoL “L" output voltage — 0.1 \Y
lon “H" output current 5 Von=4.5V —100 — zA
loL “L” output current Vo, =0. 4V 400 — #A
Vout lo.=100mA — 1.2 \Y
Vourz “L" output voltage 916 lo.=200mA — 1.4 \%
Vora loL=300mA — 1.6 \
loLk Output leakage current Vo=30V — 50 uA
lect Inputs free, all driver outputs OFF — 10 A
Supply current N N .
lcc2 ‘ Driver output : 1 circuit ON — 1.7 mA
REQUIRED TIMING CONDITIONS (Ta=—20~+75%, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fen) Clock frequency Input duty cycle 40~60% 2 MHz
tw(r) Clock pulse width 200 nS
tw(L) Latch pulse width 200 nS
tsu Data setup time 100 nS
th Data hola time 100 nS
tder-u) Clock-latch time 400 nS
trem Clock pulse rise time 500 nS
i) Clock pulse fall ime 500 nS
MITSUBISHI 10—91
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54975P

BI-CMOS 8-BIT SERIAL-INPUT,LATCHED DRIVER

VOLTAGE WAVEFORM

———— m— e e o ————-
\ /
S-IN 2.5V 2.5V
\ /
| S —
tsu th
r 1
o7
tr(m) tir)
td(r-L)
LATCH } 2.5v 2.5V
tww
SWITCHING CHARACTERISTICS (Ta=+25C, Vee=5V)
Symbol P t Conditi Limits Unit
ns n
ymOool arameter onditiol Min Typ Max
“L-H" output propagation time
toum put propag 0.3 | us
(Input T to output S-OUT)
“H-L" output propagation time
torL put propag V=5V 0.3 | us
(Input T to output S-OUT) Vo =0V
= -
“L-H”" output propagation time . ¥
teLn (Input T to output O) b [
HT_ tout : Nt t R 7 Oy=1000
“H-L" output propagation time
tonL Put propagz (N=1~8) 2 | us
(Input T to output Oy) Cyml5aF .
w1 L= p
L-H" output propagation time
t — (Note 1) 10 S
PLH - | (input EN to output Oy) “
“H-L" output propagation time
tene — 2 “S
(Input EN to output Oy)
(Note 1) TEST CIRCUIT
Q Veo
INPUT | Input waveform is taken as ty<20ns and t;<20ns
T Ry C._ includes wiring stray capacitance and probe input capacitance.
PG ELEMENT OUTPUT
UNDER TEST|

50Q

A

(VOLTAGE WAVEFORM)

T i 2.5V 2.5v
. teLH tere
} 2.5V 2.5V
S-ouT —
EN
teLn
— 2.5v
On
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54975P

BI-CMOS 8-BIT SERIAL-INPUT,LATCHED DRIVER

TYPICAL CHARACTERISTICS
DUTY CYCLE VS

THERAL DREATING PERMISSIBLE OUTPUT CURRENT
1.5 400,
B E
Iy 3 %0 \‘\\\\ - ~ - O~0
1.0
8 N 5 \‘\ \\ ©}
E \ ‘é 200 E\ \\@
z 3 NS
e 05 5  |:Ta=25C
w = * Repetition frequency >10Hz
g S 100]« Number in O indicate the number
o © of output circuits that |
operate simultaneously T
ol® Current values are per circuit.
0% 25 50 75 100 0 20 ) 60 80 100
AMBIENT TEMPERATURE Ta(TC) DUTY CYCLE (%)
DUTY CYCLE VS
PERMISSIBLE OUTPUT CURRENT
400
<
E
3 300 \\ Y \‘\ -
e \ §\ N ™
- N N >
3 « Ta=75C \‘\‘\\ ©
*Repefition | NN~ ©
-
= —frequency>10Hz -~ ®
£ 100 « Number in O indicate I~ \©®
8 the number of output
circuits that operate simultaneously —]
of* Current values are per circuit. | |
0 20 40 60 80 100
DUTY CYCLE (%)
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MITSUBISHI BIPOLAR DIGITAL ICs

M54976P

BI-CMOS 8-BIT PARALLEL-INPUT LATCHED DRIVER

DESCRIPTON
The M54976P is a semiconducnductor integrated CH’CUIt PIN CONFIGURATION (TOP VIEW)
fabricated using Bi-CMOS technology. It contains 8 output \w _
drivers of latch and bipolar structure. REseT INPUT RESET — [1] 22|~ EN  ENABLE INPUT
LATCH INPUT LATCH — [2] 2] Voo
FEATURES w1~ [3] 2] o7
® Enable input for output control |N2—»Et_— . E_,—o—é
® Low supply current -« seeeeeeeseeeees lcc=10xA at standby , E z E 5
® |Input level is compatible with standard CMOS IN3—15 (4 -
® Driver . Withstand voltage «+----«+--ssssveeeeeenes BVceo=30 INPUTS IN4 — E 9 [17] - 04 ouUTPUTS
Large drive current (lotmax)=300mA) IN5 —»E = E—’ 05
® Wide operating temperature range - Ta=—20~+75C 'NG”E E_.Eé
IN7—|9 | —o7
APPLICATION 5] B _
® Printer head dot driver iNg — [10} 3] 08
® Relay, polenoid driver ano 1] [12] -~ comM common
FUNCTIOAL DECRIPTION Outline 22P4

When data is applied to inputs IN1-IN8 and LATCH input is
set to “H”, the data will be latchedance with the truth table.
Note that when an “H” signal is applied to the RESET input,
the latch will maintain the reset state. R

When the EN input is set to “L” and the data maintained in
the latch are “H”, the corresponding output will be ON and
become “L".

When both the LATCH and RESET |nputs are “L”, the latch
will maintain the prior state irrespective of input signals 22-pin molded plastic DIP
IN1-IN8.

BLOCK DIAGRAM

1
(8 LATCH CIRCUITS)

z
N
(_u
4>
(n
07
z
S
z
>
[0)
Z
o
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MITSUBISHI BIPOLAR DIGITAL ICs

M54976P

BI-CMOS 8-BIT PARALLEL-INPUT LATCHED DRIVER

TRUTH TABLE

INPUTS OUTPUT On
INn | LATCH | RESET | EN t-1 t
L H L L X H

H H L L X L
X X H X X H
X X X H X H
X L L L L L
X L L L H H

LOGIC DIAGRAM (1 CIRCUIT)

INn

--9
LATCH G{D———

E=a

L:“L" level

H > “H" level

X * Irrelevant

t-1 : Previous state

t : Present state

Output H is in the OFF state
Output L is in the ON state

EN
COMMON BLOCK

INPUT/OUTPUT EQUIVALENT CIRCUIT SCHEMATICS

|
I
|
1
RESET O‘%‘Df'—‘:_
|
|
1
|
|
I
I
1
1
|

(n=1~8)

A II"NPUT CIRCUIT

INn

-

GND

| 2 | outpuT circuiT

1.5kQ

GND

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54976P

BI-CMOS 8-BIT PARALLEL-INPUT LATCHED DRIVER

ABSOLUTE MAXIMUM RATINGS (Ta=—20C~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+8 v
\A Input voltage —0.5~Vcc+0.5 \'
Vo Output voltage Output is OFF —0.5~-+30 v
lo Output current Output is on 350 mA
Pgq Power dissipation Ta=25C 1.42 w
Topr Operating temperature range —20~—+75 C
Tstg Storage temperature range —55~+4125 C

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Min Typ Max
Vce Supply voltage 4 5 6 \
Vo Applied output voltage When output is OFF 30 v
lo Output current (per circuit) gtf;n:;:re?:s:::::azgzusw 300 mA
ELECTRICAL CHARACTERISTICS (Ta=+25C, Vco=5V, unless otherwise noted)
Symbol Parameter Pin Test conditions - Limits Unit
Min Typ Max

Vin “H” Amput voltage 1~10 | Ta=—20~+75C 0.7Vce Vce \'
Ve “L” input voltage 2 0 0.3Vee \"
Rin Input resistance 50 kQ
Vou1 lo,=100mA 1.2 \
VoLz “L” output voltage 13~20 | 1o,=200mA 1.4 \'
VouLa lo.=300mA 1.6 \
loLk Output leakage current 13~20 | Vo=30V 50 #A
Ve Clamp diode forward current 1;=300mA 2 \%
Ir Clamp diode reverse current 13~20 VR=30V 50 A
lect All inputs are 0V, all outputs OFF 10 uA

Supply current 21
lcca Output : 1 circuit ON 1.4 mA
/
/
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MITSUBISHI BIPOLAR DIGITAL ICs

M54976P

BI-CMOS 8-BIT PARALLEL-INPUT LATCHED DRIVER

REQUIRED TIMING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(L) Latch pulse width 0.1 ~#S
tw(r) Reset pulse width 0.1 1S
tsu Data setup time | 0 uS
th Data hold time J 0.1 ©S
VOLTAGE WAVEFORM
———==A [ - == Ve
\ /
INn 3 50% 50%
e ——— ov
tsu th
LATCH 50% 50%
tw)
RESET

SWITCHING CHARACTERISTICS (Ta=+2¢, Vec=5V)

Limits .
Symbol Parameter Test conditions o Ty Vo Unit
1 X
“L-H" output propagation time ’
toLn put propagation (0.6) 2 | us
(Input LATCH to output On)
“H-L" output propagation time
tone put propagation Vi=5V 0.1) | 0.5 | uS
(Input LATCH to output On) Va =0V
=
“L-H" output propagation time
ten owlput propagation 1 R=1000 (0.6) 2 | us
(Input EN to output On) C=150F
L=15p
“H-L" output propagation time
t — —_ (Note 1) (0.1) 0.5 s
i (Input EN to output On) “
“L-H" output propagation time
toin put propagation 1 (0.8) 2 | us
(Input RESET to output On)

VOLTAGE WAVEFORM

INn |

LATCH 2.5V 7 2.5V

EN _Aasv K25V

» RESET / N\e——

teLn tenL teLn teuL teLH

MITSUBISHI B
ELECTRIC 10-97




MITSUBISHI BIPOLAR DIGITAL ICs

M54976P

BI-CMOS 8-BIT PARALLEL-INPUT LATCHED DRIVER

(Note 1) TEST CIRCUIT

PG

O Vee
INPUT
ELEMENT
UNDER TEST
500

N

THERMAL DERATING

Re

OUTPUT

T

* Input waveform is taken as ty=20ns and t;<20ns
* C_ includes wiring stray capacitance and probe input capacitance.

DUTY CYCLE VS PERMISSIBLE
OUTPUT CURRENT

10—98

1.5 400
o E ~
s =300 —— < % @
= 1.0 =2 \Q\ o
Q =~ P~ @
=
g 200 ~®
@ 5
2] (&}
z 05 5 s Ta=25C
w a [~ » Repetition freguency>10Hz
2 5 100F . Numbers in O indicate the number___|
8 (o] of output circuits that operate
simultaneously. | |
« Current values are per circuit.
0 N R
0 25 50 75 100 0 20 40 60 80 100
AMBIENT TEMPERATURE T4(C) DUTY CYCLE (%)
DUTY CYCLE VS PERMISSIBLE
OUTPUT CURRENT
400,
<
E
3 Y \\ - @@
E \\\\ A \ ~ ®
T %\ \\\\ @
5 * Ta=75C \ '\:;@
a [— * Repetion frequency >10Hz ®
5 100F « Numbers in O indicate the number __|
[e] of output circuits that operate
|- simultaneously || |
. ICurr?nt v'aluels ar? per circuit
Il L
0 20 40 60 80 100
DUTY CYCLE (%)
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BI-CMOS 12-BIT SERIAL-INPUT,LATCHED DRIVER

MITSUBISHI BIPOLAR DIGITAL ICs

M54977P

DESCRIPTION

The M54977P is a semiconductor integrated circuit fabri-
cated using Bi-CMOS technology. It contains a serial input
to. serial/parallel output 12-bit shift register and latch as
well as a bipolar 12-bit parallel-output driver.

FEATURES

Serial input to serial/parallel output

Cascade connections possible through serial output

Latch circuit included for each stage

Enable input for output control

Low supply current:««ocoeeeereeneeee lcc=10uA at standby

Serial input/output level is compatible with standard

CMOS

Driver | Withstand voltage ««--------+seeeeeereeeeees BVceo=30
Large drive current------------ (lo(max)=200mA)

® Wide operating temperature range - Ta=—20~+75C

APPLICATION

® Thermal printer head dot driver
® Serial-to parallel conversion

® Relay, solenoid driver

FUNCTION DESCRIPTION

The M54977P consists of an 12-bit D-type flip-flop, the out-
put of which is connected to 12 latches.

When data is applied to the serial data input (S-IN) and a
clock pulse is applied to clock input (T), an “L” to “H"
change of the clock will cause the .data input signals to en-

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT T—>E E—*a
SERIAL INPUT ~ S-IN — E 19]— 02
LOGIC GND L-GND  [3] 18] 03

Vee E

SERIAL OUTPUT §-OUT « [5|
LATGH INPUT LATCH — [
-]
o[
of1 +[¢]

DRIVER SECTION p_
TON p-gND  [ig]

17] o4
[16] -+ 05 PARALLEL
5] o5 | OVTPUTS

) o7
- o8
-
- 7%

Outline 20P4

d.lL6VSW

ENABLE INPUT

OUTPUTS

ter the internal shift registers and the data in the shift regis-

ters will be shifted in order.

Using a number of M54977P units for bit expansion in

series will entail connecting serial output (S-OUT) to S-IN

of the next-stage M54977P.

In parallel output, when the latch input is set to “H” and the

output-control input (enable input EN) is “L”, a clock pulse

changing from “L” to “H” will cause the serial data input

signal to appear at output 01, and the data will be shifted in .
order at outputs 02~012.

BLOCK DIAGRAM

o7
(9
A
()
L]

LATCH

S-IN
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MITSUBISHI BIPOLAR DIGITAL ICs

-M54977P

BI-CMOS 12-BIT SERIAL-INPUT,LATCHED DRIVER

The parallel output will yield a signal that is inverted with
respect to the serial data input.

Setting the LATCH input to “L” will prevent data from enter-
ing the latch. -
When the EN input is set to “H”, all outputs (O1~012) will
be set to OFF. Since the internal logic state of the IC is un-
certain at power-on time, set the EN input to “H” (and out-

TIMING CHART

puts O1~ 012 will set to OFF) until the: input data is set
and the internal logic state has been determined.

L-GND is the ground of the CMOS logic circuit section and
P-GND is the ground for the output driver section (01~
012), which is made up of bipolar transistors that are cap-
able of driving large currents.

S-IN [ | J | I |

T 0L Ll {111 T T TTTTTTVVI T —
LATCH | 1 | l :
EN u u o | I
ol u u | I —

oz u u L d

o u u !

o4 u u U

o8 u | W B

06 u u  J

o7 u v —J

o8 LU | S R -

o9 | I | N I B
010 u u  I— |

on — U U I
or U
s-out 7777777778 1 T LT

* The stage of the shaded areas is uncertain.
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MITSUBISHI BIPOLAR DIGITAL ICs

MS4977P

BI-CMOS 12-BIT SERIAL-INPUT,LATCHED DRIVER

INPUT/OUTPUT CIRCUIT SCHEMATICS

[ 1 | INPUT WITH PULL-UP RESISTOR 2 | INPUT WITH PULL-DOWN RESISTOR
(EN, LATCH) (T, S-IN)
Vee Vee
Rin
|
RIN
L-GND L-GND
| 3 | seriAL ouTPUT | 4 | PARALLEL OUTPUT
(s-0uT) (01~012)

Vee

P-GND

+

L-GND--- -
L-GND

MITSUBISHI
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MITSUBISHI BIPOLAR DIGITAL ICs

M54977P

BI-CMOS 12-BIT SERIAL-INPUT,LATCHED DRIVER

ABSOLUTE MAXIMUM RATING (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+48 \
V, Input voltage —0.5~Vcc+0.5 \

S-ouT —0.5~Vcc+0.5
Vo Output voltage OT~012 : Output is OFF —0.5~+30 v
lo Output Current OT~08 : Output is ON 250 mA
Pgq Power dissipation Ta=25C 1.25 w
Topr Operating temperature —20~+75 c
Tstg Storage temperature range l A —55~4125 c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C unless otherwise noted)

B Limits
Symbol Parameter Conditions Unit
Min Typ Max
Vece Supply voltage 4 5 6 \%
Vo Applied output voltage O1~012 : When output 1s OFF 30 \
All outputs ON simultaneousl
lo Output current (per circuit) P Y 200 mA
. Duty cycle less than 20%
ELECTRICAL CHARACTERISTICS (Ta=+25T, V=5V, unless otherwise noted)
Limits
Symbol Parameter Pin Conditions Unit
\ Min Typ Max
\ “H” input voltage 0.7V, V, \'
i P Y229 1,2 | Ta=—20~+75¢C co oo
VL “L” input voltage 6.7 0 0.3Vee \"
Rin nput resistance ’ 50 — kQ
\% “H" output voltage 4.9 — v
e P 9 5 o | <TuA
Voo “L” output voitage — 0.1 v
lon “H" output current 5 Von=4.5V —100 — A
loL “L” output current VoL=0. 4V 400 - uA
Vors loL=100mA — 1.2 v
“L" output volt ' 8,9
Vorz output vollage 1120 lou=200mA — 1.4 \'
loLk Output leakage current Vo=30V — 50 A
lccy Inputs free, all driver outputs OFF — 10 HuA
Supply current 4 - -
lec2 Driver output : 1 circuit ON - 1.25 mA
i HI
10—102 MITSUBIS
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MITSUBISHI BIPOLAR DIGITAL ICs

MS54977P

BI-CMOS 12.BIT SERIAL-INPUT,LATCHED DRIVER

REQUIRED TIMING CONDITIONS (12=—20~475T, unless otherwisg noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fr) Clock frequency Input duty cycle 40~60% 2 MHz
twir) Clock pulse width 200 nS
twi) Latch pulse width 200 nS
tsu Data setup time 100 nS
th Data hola time 100 nS
td(r-u) Clock-latch ime 400 nS
tr(n) Clock pulse rise time 500 nS
i) Clock pulse fall time 500 nS
VOLTAGE WAVEFORM
. ———— [ ———— e —————
\ /
DATA INPUT S-IN \2. 5v 2.5V
| R ——
tsu
r 1
90%
CLOCK INPUT T 7 2.5V
teen tn)
tderu)
LATCH INPUT LATCH / 2.5V 2.5V
tw(v)
SWITCHING CHARACTERISTICS (Ta=+25C, Vec=5V)
Limits
Symbol Parameter Conditions Unit
N Min Typ Max
“L-H" output propagation ime
t, 0.15 0.3 S
L (input T to output S-OUT) ¢ ) “
“H-L" output propagation time
tows utput propag Vi=5V (0.18) | 0.3 | us
(Input T to output S-OUT) Vi =m0V
=
“L-H" output propagation time
teLn pul propaga R S-our= (2 10 ©S
(Input T to output Oy) e
“H-L” output propagation time RL: On=1000
terL — (N=1~8) (0.5) 2 uS
(Input T to output Oy)
“L—H" output propagation time C._=15pF
t — Note 1 2 10
PLH (Input EN to output Oy) (Note 1) ¢ ) uS
“H-L" output propagation time
t — 0.5 2 S
PHL (Input EN to output Oy) ( ) “
VOLTAGE WAVEFORM
T j 2.5V 2.5V
teLn | tenL
S-OUT _}L 2.5V 2.5V
EN
teLn
On 2.5V
ISHI
MITSUBISH 10103
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MITSUBISHI BIPOLAR DIGITAL ICs

M54977P

BI-CMOS 12-BIT SERIAL-INPUT,LATCHED DRIVER

(Note 1) TEST CIRCUIT

INPUT-

? Vee

Re

PG UNDI

500

ELEMENT

ER TEST

s

* Input waveform is taken as

T

tr=20ns and t;=20ns

OUTPUT

C. includes wiring stray capacitance and probe input capacitance.

TYPICAL CHARACTERISTICS

THERAL DREATING

7

OUTPUT CURRENT

DUTY CYCLE VS PERMISSIBLE

10—104
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1.5 200 T IR
5 \ E AN
3 S w NNNH

1.0 - < ©
g N = o
[ g ®
g g 100
3 3
2 o5 - « Ta=25C
w 2 [+ Repetition frequency>10Hz
2 5 50] + Number in O indicate the number of __|
e o output circuits that operatel
- |- simultaneously.

0 o] ¢ Current values are per circuit
0 25 50 75 100 0 20 40 60 80 100
AMBIENT TEMPERATURE T4(C) DUTY CYCKE (%)
DUTY CYCLE VS PERMISSIBLE
OUTPUT CURRENT
200 O~®
N
NN N
:’EE A\ \ \\‘\ N @
£ NN,
'E \%\\\\\‘ ®
£ 0 §§N\\\
3 SNN-
s o S Y
5 * Ta=75C NI~D
£ 50 [* Repetition irequency >10Hz @
2 « Number in O indicate the number of __]
o output circuits that operate
| simuitaneously —+
o] * Current values are per circuit.
0 20 40 60 80 100
DUTY CYCLE (%)
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MS0800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

MITSUBISHI LSIs

DESCRIPTION

The M50800-XXXSP/M50802-XXXP, are single chip CMOS
PARCOR speech synthesizers and contain a speech data,
ROM, a clock generator, a D-A converter and a speaker
drive circuit.

The differences among the M50800-XXXSP/M50802-XXXP
are shown in the following table. The M50800-XXXSP will
be discussed below.

Number of
Type words selection Outline

28-pin, plastic

MS0800-XXXSP | B4{max) | o' EaD piTcH 1. 78mm)

24-pin, plastic,

M50802-XXXP 2(mag) | PP
FEATURES
® Speech synthesis time:-«--:oereeereeeeees 20 seconds (max)
® Number of words selection:«-«-:xxoeeeeeee 64 words (max)
® Melody generation possible: -+« 70 seconds (max)
® Built-in speaker drive circuit
® Built-in D-A converter «oooeeeeeeees =+ 7-bits PWM method
® Low power dissipation due to CMOS process

Supply current in operating ««reeeeeeeeees 2mA (max)

in stand-by ................. 10,uA (max)

® Built-in clock generator

APPLICATION

® Home appliances

® Teaching aid

® Watches, cameras, desk-top calculators
® Alarms

PIN CONFIGURATION (TOP VIEW)

ROM SELECT g
wpur EXRM —[1] 2]+ Do
TESTPNS T, —[Z] 27+ D,
DATA INPUT  DTIN —[3 | [26]-D, | woro
DATA REQUEST [ SELECT
ST DREQ +[4] l=Ds | puts
T, =[5 24]—
TEST PINS { : L_": L o
Ts—|6 [7] 23|+ D
] g 23+ 0s PARAMETER
FRAME PERIOD { FRo (7] 8 2]+~ CONT CONTINUOUS
SELECT INPUTS : oA
FR, 2] X 21]— BUSY BUSY SIGNAL
OSCILLATOR { Xour 3] x 2]+ MODE gt
INPUT/
UT/OUTPUT | —[io] o 19 [+~ SYNC SYNC SIGNAL
CHIP ENABLE  CE —[i1 18 DiGITAL
@] 4]~ oo ouTPUT
CLOCK OUTPUT ¢+—[2] [77]— DA,
} D-A OUTPUTS
RESET INPUT RESET —[13] [16]—~ DA,
(5V)Voe  [9] 5] Vss(OV)

Outline 28P4B

PIN CONFIGURATION (TOP VIEW)

ROM SWITCH ~J

eyt EXAM =LY 2]+ D,
TeSTPNS T, —[2]_] )+~ D, oo
DATA 'SE;J; omin— ] [ 1] -0, SELECT
request PREQ (] z [Tz o, | WNeuts
TEST PINS { T~ a 1] 05
RAME PERIOD T[] § [ T19) — BUSY BUSY SIGNAL
seLecTineut  FR— x = MODE gvell?gn
OSCILLATOR {xour ~[E o} + SYNC SYNC SIGNAL
weutouTeUT| 5T 2 DGO QOTAL
CHIPENABLE CE — :E — DA,
RESET INPUTRESET _. O —~ DA, } D-A OUTPUTS
(Vee [ [T3 vssow)

Outline 24P2W

MITSUBISHI _
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MITSUBISHI LSIs

MS50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

BLOCK DIAGRAM
M50800-XXXSP

PARAMETER ROM
32K BITS
MODE
! D BUSY
19 SYNG
1 7 FRo
! £ % FR,
g | 1) CE
1 DECODING PARAMETER 6 2 PCSET
i [INTERPOLATION . 2 &) Do
CIRCUIT ROM RAM  fe— 2 @) Dy
328X10 BITS 52 BITS £ e D,
o Ds
! o 29 Dy
v CONT
i T EXRM
PARAMETER %) DREQ
v REGISTER
ss 110 BITS
: DIGITAL FILTER |
T. @ -
! EXCITATION el D oA
T:(® CIRCUIT VERTER] (6 DA,
T3 (®

M50802-XXXP

————-(g DTIN
' 5
>
(o 1
PARAMETER ROM °g
: - -3
32K BITS
E
N =
Q
«
\ . DECODING PARAMETER °
: INTERPOLATIO ROM rav | (8
CIRCUIT 328X10 BITS 52 BITS E
<}
H ($)
Vee é
PARAMETER
v 'REGISTER
ss 110 BITS !
i DIGITAL FILTER
T <@ EXCITATION o @9 DA
T, — CIRCUIT VERTER (19 DA,
Ts © 19 DGO
[ - - - - - - - - = = -
MITSUBISHI
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MITSUBISHI LDSIs

M50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

PIN DESCRIPTION

Input Puil-down
Pin Name or resistor Function
Output Yes/No
In the keyboard input mode, when any of Do~ Ds are set to high, speech synthesis be-
Do~Ds Word select input Input Option gins A maximum of 63 words can be designated
When using microcomputer control, a maximum of 64 word addresses can be set.
When using microcomputer control, the SYNC signal initiates Do~ Ds address read, start-
SYNC Sync signal Input 9 P 9 s
Ing speech synthesis.
MODE Mode switch Input Yes Selects microcomputer or keyboard control modes
BUSY Busy signal Output High during speech synthesis and RESET processes
FRo ’
FR Frame period select Input Used to select frame length (7.5, 10, 15 or 20ms)
1 \
Parameter In the melody mode, tone production continues while with the CONT pin low and discon-
CONT Input Yes Y P P
continuous signal tinues when i1t 1s set to high
RESET Reset input Input Clears internal registers and mutes D/A converter at power on
Wh t to | ts ch tand-by mode), when set to high connects
CE Chip enable Input en set to low disconnects chip power (stand-by mode), when Ig
chip power (operation mode)
DAo y
DA D/A output Output +7 bit PWM speech signal output
1
X Input
N Oscillator pu Terminals for connecting ceramic resonator
Xout Output
@ Clock output Output 200kHz clock output signal
EXRM Internal/external Input ROM select t When high, external ROM 1s used
n ni xtern 1
ROM select input neu select inpd en high, exte Y
DTIN Data input Input Used for speech data input from external ROM
DREQ Data request Output Data request signal for external ROM
DGO Digital output Output The digital speech signal output
Ti~Ts Test pins Input/Output During operation, T, is open and set T, and T3 are set low
BASIC FUNCTION BLOCKS Parameter RAM

This has 52bits capacity for temporary storage of one frame

Parameter ROM

A 4096 word X 8 bits constructed mask ROM, it stores
speech parameters.

There is enough memory storage for about 20 seconds of
voice and sound effects and in the case of melody about 70
seconds. Voice, sound effects and melody can be stored
together. In this case each length of time can be calculated
by the following diagram.

20

s &

(SECONDS)
o

PR S

10 20 30 40 50 60 70
LENGTH OF MELODY (SECONDS)

LENGTH OF VOICE
(SOUND EFFECTS)

of speech parameters (amplitude, pitch, and K-
parameters)

Decoding ROM
Decodes the speech parameters that had been coded by
the parameter RAM. It has 328 words X 10 bits construction.

Interpolation Circuit
Provides a linear interpolation of K-parameters, pitch and
amplitude every 2.5ms.

Exitation Circuit
Having both a pulse generator and a white noise generator,
it generates voiced and unvoiced sounds.

MITSUBISHI
ELECTRIC
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M SOSOO-XXXS P/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Parameter Register
A register used to temporarily store data which has been
linearly interpolated.

Digital Filter
It is a 14 bit 10 stage lattice digital filter.

Control Circuit
According to the external input, it controls LS| operation.

Mode Select

Depending on mode select signal MODE and internal/ex-
ternal ROM switch signal EXRM, three kinds of mode may
be selected as shown in the following diagram.

Timing Requirements

Symbol Parameter Min Max Unit
K
te preo);eietz: :;ee 5 -ms
th Data hold time 30 ms
tausy Busy output delay 25 50 ms
toa, Speech output delay 70 ms
fosc = 4. 8MHz

Application Example in the Key Input

Mode -
Mode MODE | EXRM Use l_"
itable f - a
Key input mode H L Suitable for use when not edit Vee Vss Vee
ing phrases IS necessary.
Microcomputer L L | Suitable for use when the edit- . T|CONT CE
control mode ing of phrases is necessary Do
5% D, RESET [
R 0. 1uF
External For use when an external Vee D,
xterna od L H memory such as EPROM and —‘T_:f—— Dy
memory mode RAM is used. 53 D. T,
Ds z Ts
Vs;j;—-‘ SYNC I3 EXRM
dsusy g DTIN
Pin Conditions of Key Input Mode BusY 8 i
(1) MODE pin  +eeeeeeeees Connect with V¢c. x 4w
; : Vee MODE X N
(2) SYNC pin  weeeeveeeees Connect with Vss. % DREQ
(3) Ta,Ts pins —o——1FR, DG:? =
n . 1
EXRM pin  peeeeeeees Connect with Vgg.
DTIN pin
(4) Pins Dg~Dg weeeeeeees When any of these pins are set FRs
(word selection inputs) high speech synthesis begins 30pF x
. W N
automatically. 4 8MH DA, AMPLIFIE
(5) Input/output timing chart 30pF R FILTER | ‘m
il Xour DA,
———————————— Vee -
Do~D5
— to =Vss
th
tausy Vee
BUSY
' ——————————— Vss
- M ' Voo
OA, oa l
— == ~~Vss
~Vee
~ ~Vss
MITSUBISHI
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MITSUBISHI L3Is

MS50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Pin Conditions of Microcomputer

Application Example in the Microcomputer

Control Mode Control Mode
(1) MODE .ot Open (Pull-down resistance)
{2) T, T3 pins f—i'—ﬁr
EXRM pin  }-eeeee Connect with Vss. ce Veo Vs
“ DTIN pin < goNT 01 uF
3) Dg~Ds ping :ceee Select 64 kinds of words. w o —
(4) SYNC pin  +eer Data of Dy ~ Ds is latched and E 3; RESET [——H
speech generation is commenced in 8 D,
the “High-level” at more than 15us. If Q g‘ T
the power supply or CE input is ‘i’ SYNC z Ta
switched on for the next speech out- BUSY g E;:}m
put, it is necessary to delay the —{mopEe E 7
SYNC input a minimum of 400us af-  M50760-XXXP % 4
ter the BUSY output goes low. FRo @ Dggg [
T

(5) Input/Output timing chart

ol o

30pF

Veo L_i
S

=]

30"—#1-—‘) Xour

4,8MHz

FR,

xIN

Ao lamPLIFIER
FILTER f_[[l
DA,

Vee {f
CE
e e
RESET 8
tres|
tas tausy {5 tas2 tausy
] X
tw
SYNC "
tsu| th I Ltsul th
LD re
oo X | X X1 )
od
DAo toa ”“ toa | I“ll
Timing Requirements
Symbol Parameter Min Max Unit Notes
tres Reset time 5 ms
tsu Data set up time 0 “S
th Data hold time 25 us
tw(svync) | SYNC pulse width 15 uS
tesy 400 us After the power supply or CE input is switched.
SYNC pulse output delay -
tasz 0 us Except above condition.
teusy BUSY output delay 10 20 us
toa Speech output delay 40 60 ms

Note : Designate the single voice generation as a mask option, when the LS! is used in the microcomputer control mode.

MITSUBISHI
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MS50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Pin Conditions of External Memory 7. Timing chart
Mode
1. MODE pin - Open (microcomputer mode) ap~as )(
2. EXRM pin  «eeeer Connect with Vge.
3. Word select -+ Open Dy~Ds and word select is per- ton
pin formed by setting the first address to
the external address counter. LOAD tsu ftwe
4. SYNC pin o+ Generates speech .in the “High-
level”. _tj_l
5. DTIN pin oo Receives serial data from external .
ROM. ~ SYNC JE[
6. DREQ pin  «* Output read pulse of external ROM
data. Timing Requirement
Symbol Parameter Min Max Unit
tsu Data set up time 1 “s
ton Data hold time 2 MS
twe LOAD pulse width 1 u“s
ts LOAD SYNC pulse interval 0 “S
tws SYNC pulse width 15 us
Application Example in the External Memory Mode
Vss Vee
9 {10 M5L2732K
21
An 3 2 An
Ao 13 14 19 Ao Vee Vss
Al 2} \astese [1-22a, .
As 4 6 23 As 9 7 Vee  Vss
3
10 6 DTIN
1 5
1 s ks p 10 DREQ
19 |7 [0 13
A ll 3 2 Lia, 13| Meo218P WOS;P EXRM|——Vce
2
At 13 14 T~ 15 14
12 n
b M4516BP As 1615 X 30pF
Ay 4 6 4 IN I_'
qu Aq 17 1 0. 1F — =
I [— RESET
= 9 71711 T Xour—l{ 30pF
2 1 A5 R15 r 4.8MHz
@ 9 |7 O T ’
& a3/ 2| 5],
-4 ’ [ O—
u A |13 . 14| 61, FRo}——o0—
5 2
T |a ]2 mastesp it | 7, h Voo
v, E
§ LI 6 L Sla A FRi—0—
5 Cw OE20
s
Loro T1 5 115 . L_i
M4069 DA [~]AMPLIFIER
uBP oa | FILTER
]
10
1 SYNC
M4022BP M50800-XXXSP
jls’l;s 14
SYNC
10—110 MITSUBISHI
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MITSUBISHI LSIs

MS50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

INPUT/OUTPUT PINS Busy Pin (BUSY)

The output of this pin becomes high-level during each of
following. Voice generation, power-on-initialization and
hi

¢ P Enable Pin (CE) stand-by. If the BUSY singnal is high-level, the voice gen-
CE Function eration start signal has no effect.

When input is low-level, internal power supply is turned off and de- D_A Output Pin (DAO’ DA1)
L | vice enters stand-by condition Under this stand-by mode, Dy~ Ds D-A output is PWM (pulse width modulation) and outputted
are high impedance, and BUSY, DA, and DA, are high. R " A R

from pin DA, when positive and pin DA; when negative.

When input I1s high-level internal power supply is tumed on. At this
H | time a reset signal is automatically generated and device enters tw n tw Vee

power-on-initialization sequence. frt
—{i F
DA i
(RN Yss

Reset Pin (RESET) T

The reset pin must become low-level in more than 5ms af- Vee
ter power has been applied and the supply voltage has Pay
reached 90% DA, SPEECH BEGINNING

’ Vss

Veo T ! SAMPLING PERIOD 100us (Typ)

90% RESET tw © MINIMUM PULSE WIDTH 830ns (Typ) fosc = 4 8MHz
Vee v
______ - Vu
| Frame Period Select (FRo, FR, - M50800-XXXSP)
Voo T \ (FR e MS50802-XXXP)
: : Vee M50800-XXXSP
RESET —] t~— FRo | FR; | Frame length Bit rate b/s (Note 1) -
MORE THAN 5ms H H 20ms 2650(Max.)
L H 15ms 3533(Max.)
Ctyp = 0.1~0. 47uF L L 10ms 5300(Max.) .
H L 7.5ms 7067(Max )
Yss M50802-XXXP
7J7 FR | Frame length Bit rate b/s (Note 1)
H 20ms 2650(Max )
L 10ms 5300(Max.)
Note 1 . Where fosc = 4. 8MHz

The standard frame length is 20ms.

Speech speed depends on frame length. For example
when frame length is set to 15ms in analysis and frame
period select is set to 20ms in synthesis, speech speed is
33% slow. When frame period select is set to 10ms, 33%
fast.

MITSUBISHI 10—111
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MS50800-XXXSP/MS50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Clock Generator

The device contains a clock generator which can generate
a clock signal when a ceramic resonator is connected ex-
. ternally between the clock output and input pins (X,
XOUT)-

When a clock signal from an external source is being used,
connect the source of the clock oscillator to pin X,y and
open pin Xoyr-

Circuit examples are given below. "

M50800-XXXSP CERAMIC RESONATOR M50800-XXXSP
Xin Xout CSA 4.80MT (MURATA CORPORATION) Xuy Xour
R OPEN
}_——ﬂ]i—i Ci : 30pF I
Cin ;- ;Cour Cour : 30pF EXTERNAL SIGNAL
Externally connected ceramic resonator circuit External clock input circuit

Mask Option
The following mask options are available, specifiable at the
time of ordering maskings. |
(1) Continuous/Single voice generation selecting speci-
fication. This option is available when the LSI is used
only in key input mode. The single voice generation as
a mask option must be designated when the LSI is
used in the microcomputer control mode.
Continuous voice generation .
Voice generation continues as long as Do~ Ds is
kept continuously high-level in the key input mode.
Single voice generation :
Voice generation occurs only once even if Do~ Ds
is kept continuously high-level in the key input
mode or SYNC is kept continuously high-level in
the microcomputer control mode. To generate the
voice again it is necessary to return either the Do~
Ds or the SYNC to low-level one time and then to
high-level again.
(2) Specifications concerning the inclusion or exclusion of
pull-down resistors for the word select input pins Do~
Ds

MITSUBISHI
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M50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

ELECTRICAL CHARACTERISTICS OF THE M50800-XXXSP/M50802-XXXP
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage . —0.3~7 \"
v, Input voltage With respect to the Vgg pin —0.3—7 v
Pd Maximum power dissipation Ta=25C 150 mW
Topr Operating temperature —10~70 C
Tstg Storage temperature —40~125 C
RECOMMENDED OPERATING CONDITIONS (Ta = —10~70C, uless otherwise noted)
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2.4 5 5.5 \"
Vss Supply voltage 0 0 0 \"
fosc Oscillation frequency 4.8 MHz
ELECTRICAL CHARACTERISTICS (Ta= —10~70C, f = 4. 75~4. 85MHz, Vo = 4.5~5.5V, unless otherwise noted)
N Limits
*Symbol Parameter Conditions - Unit
- Min Typ Max
Vou High-level output voltage lon = 0.1mA Vec—0.8 \
Voo Low-level output voltage lo. = 0.4mA 0.8 \'
lon High-level output current DAy, DA, Vou = Vgo—0.4V 1 mA
loL Low-level output current DAy, DA, VoL = 0.4V 1.6 mA
Ioa D/A output current Resistor between DAg and DA, 10Q at Ve =5V 40 mA
loc Supply current (in operation) Unloaded input/output 2 mA
lsc Supply current (stand-by) Unloaded input/output 10 A
[ Input leak current V)= 0~Vcc +1 H#A
R, Pull-down resistor V)= V¢c 100 kQ
Vin High-level input voltage Vec—1 Vee A\
i Low-level input voltage 0 1 \
MITSUBISHI 10113
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MS0800-XXXSP/M50802-XXXP

" SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Example of Speaker Driving Circuits
(a) Direct drive ’
Maximum output power=10mW typ. (Vec=5V)

VCC
DA,
+
22uF M50800-XXXSP SPEAKER
80
DA,
10uF
(b) Using an amplifier
Maximum output power=20mW typ. (Voc=5V)
Vee

2SA1115 T 2SA1115
4700 SPEAKER ama |+
DA, w 80, . o

DA " 10:F [

M50800-XXXSP

Maximum output power=500mW typ. (Vcc=5V)
With volume control

Vec.

T 2SA695X4

T
% 470uF SPEAKER
HIGH 80

4700 ouTPUT
DA, A/ ——

M50800-XXXSP

DA, L——o—
\ ” LOW
OUTPUT

' MITSUBISHI
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M50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

(¢) Filter amplifier circuit
(1) Operational amplifier used as a filter amplifier circuit
Maximum output power=200mW typ. (Vcc=5V)

2SA1115
Ve O~
(5v)
K0
DAo—w— 351k T
20k 0.022uF 6
12k 12k | 12kQ 5 2.2uF 4
16kQ 1 1 Nka 11kQ sP
5. 1kQ 1 0.01uF 1000pF . | 80
Dmo-—"—l 47uF 470pF =0.47uF
MC302 3000
g
M5218L (1/2) M5218L (2/2) M51501L

(2) L device used as a filter amplifier circuit
Maximum output power=200mW typ. (Vcc=5V)

2SA11
Vee o 15

(5V)

DA IKQK

5100
1kQ BL-30RJ _ + 3
1
5100 2.2uF 4
3300 5100 ] w
DA, 5000 <—J " 8Q
MC302 0.022uF 47uFTL 470pF

—~ 0. 47uF
3000 I J,,

M51501L

kud

0. 0684 F

BL-30RJ : Made by KOURINGIKEN CORPORATION

MITSUBISHI
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MS0800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

METHOD OF ORDERING SPEECH
ANALYSIS AND MASK ROM

Steps Taken in Ordering

)

(@)

Decisions concerning specifications

Decide the specifications concerning the content of the
speech, the language, the speaker,etc.

Ordering

When ordering, ensure that the necessary information
has been entered in both the speech Analysis Request
Form and Speech List. Be sure to also include the
musical score if a melody is necessary.

(3) Recording
A recording of the original speech is made in a studio
using an experienced narrator. Attendance is permitted
for either confirmation or giving speech instructions.

(4)  Analysis
Speech parameters of the voice are analized through
use of a voice analysis system centered on a MELCOM
70/40 minicomputer in the Mitsubishi Speech Center.
The data is written on a EPROM, and along with the
Analysis Approval Form and Masking Approval Form is
forwarded the customer.

(5) Sound evaluation
The delivered EPROM is inserted in either Mitsubishi’s
voice evaluation board or a similar device and the
quality of the synthesized speech is confirmed. if the
quality is found to be acceptable, the Analysis Approval
Form and the Masking Approval Form are to be signed
and returned to Mitsubishi.

(6) Mask production
A MASK ROM is produced from the EPROM data. An
ES sample for the confirmation of electrical character-
istics is sent along with an ES Approval Form to the
customer.

(7) Sample evaluation
If results of ES sample evaluation prove to be accept-
able the ES Approval Form is to be signed and re-
turned to Mitsubishi.

(8) CS sample production
This is a sample having the same characteristics as the
mass produced device.

(9) Mass production
After production of the CS sample mass production is
begun.

10—116 MITSUBISHI
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M50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

ORDERING FLOW CHART

CUSTOMER

MITSUBISHI

()
DETERMINATION
OF
SPECIFICATIONS
(2) SPEECH (3)
ANALYSIS ORDER
REQUEST FORM | RECORDING
7
//
l SPEECH LIST e~ M
\Aﬁ// )
— ( ANALYSIS
- DATA -
RECORDING -
sscs)smn - PREPARED)
l T EPROM
oy
® ANALYSIS
SOUND FORWARDED APPROV.
EVALUATION | L.
MASKING
APPROVAL
FORM
No
OK ? MODIFICATION
Yes
ANALYSIS
APPROVAL (6)
SIGNATURE FORM RETURNED MASK
-—
PRODUCTION
MASKING
APPROVAL
FORM
M50800-XXXSP
ES SAMPLE
(7
SAMPLE FORWARDED
EVALUATION
APPROVAL
. FORM
oK 7 No
Yes
ES (8)
SIGNATURE| APPROVAL RETURNED CS SAMPLE
iym/N MASS PRODUCTION ORDER PRODUCTION
9)
MASS
PRODUCTION
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- MS50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

MITSUBISHI SPEECH SYNTHESIZER LSI

M50800-XXXSP
M50802-XXXP

SPEECH ANALYSIS REQUEST FORM

Signature
Customer
Company name Prepared
Company address . Tel
Company contact Data Approved

1. Specifications

Recording
(necessary/unnecessary)

Language Sex
Analysis
(necessary/unnecessary)
Sampling frequency KHz (10KHzTYP)
’: Frame period ms  (20msTYP)
Length of speech seconds
l: Length of melody seconds .

Voice evaluation board (necessary/unnecessary)

Mask
(necessary/unnecessary)

2. Schedule
Recording — Analysis completion — Analysis and masking approval = ES — Cs - MP
Disireddate ( / ) ( /) /) (/) 7)) /)
(month/day) unit(s)
EPROM unit(s) unit(s) /month
1 set
Lot unit(s)
Mitsubishi Entry Column
Parameter Type Order number Amount Cost Order date Completion date Hg::;er of
Recording VOICE-SOFT 00-38-
Analysis VOICE-SOFT 00-38-
Voice evaluation
board oyl VOICE-SOFT | 00-38-
Mask VOICE-MASK '
Notes
MITSUBISHI
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MITSUBISHI LSIs

M50800-XXXSP/M50802-XXXP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

rMask ROM number l J
M50800-XXXSP :
M50802-XXXP SPEECH LIST

Address

Speech content
D3 D2 D1 DO

MITSUBISHI
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MITSUBISHI LSIs

M50805 XXXP,FP/M50806-XXXP,FP

- SINGLE-CHIP CMOS SPEECH SYNTHESIZER

DESCRIPTION 3
The M50805-XXXP, FP/M50806-XXXP, FP, are single chip
C-MOS PARCOR speech syh'th”esizers and contain a speech
data, ROM, a clock generator, a D-A converter and a
speaker drive circuit.

The differences among the M50805-XXXP, FP/M50806-
XXXP, FP are shown in the following table. The M50805-
XXXP will be discussed below.

Operating supply

voltage range Outiine

Type

M50805- XXXP Vee=3.0~5.5V | 22 pin, plastic DIP

M50805- XXXFP | Vcc=3.0—~5.5V 24 pin, plastic DIP

M50806-XXXP | Voc=2.1~3.5V | 22 pin, plastc DIP

M50806- XXXFP | Vgc=2.1~3.5V 24 pin, plastic DIP

PIN CONFIGURATION (TOP VIEW)

N.C

N.C.
DATA NC
REQUEST

JTEST DREQ/TEST «—[4]

CLOCK QUTPUT XouT
CLOCK INPUT  X;N—[8]
CHIP ENABLE CE —[9]

fNpoT RESET —[i]

(Note 1) (5V) Vgo

N.C
N-C.
N.C.

iﬂ Do | woRD SELECT
INPUT

-— D‘

WORD SELECT

- DZ/DT'N INPUT/DATA

INPUT

iﬁ — BUSY BUSY SIGNAL
[15]«— SYNC SYNC SIGNAL
14] — DA,
13] — DA,

Vss (0V)

dXXX-G080SW

} OLJTPUT

Outline 22P4(M50805- XX XP)

(M50806- XXXP)

FEATURES Note 1 For M50806-XXXP, FP the value is 3V
® Speech synthsistime . .. ......... 5 seconds (max)
® Number of words selection . . . ........... 8 (max)
® Melody generation possible . . . . . .. 20 seconds (max) Ne ét: O e R
® Automatic power down function Neo G0 12 ~e
® Built-in speaker drive circuit NG Ne
® Builtin D-A converter . . . . . . .. +6 bits PWNM method  |221A., ~c [ 2 [T-o5 oo
issipati /TEST unso/reswo-m: 3 0] o7 | SELECT INPUT
® Low power dissipation due to C-MOS process e :. Dy ) oo secect
Supply current in operating. . . 2mA (max) (2hone {MSI - z [115)- 52/DTIN/NPUT/OATA
in standby . . . . 10uA (max) SIGNAL |Ms, =1 ] X 18]~ susy gusy |
® Built-in clock generator oThIK xour—[T] 2 [Tr7]- sve e
: crock w1 (Tel— ¢ ceoex oureur
APPLICATION cHIP EnABLE CE—[i]_] 5]~ DA|} DA
: Home appliances 7&5; resET —[1L] O :E" DAg | OUTPUT
Toys (Note 1)(5V) vee {12 13]  vss(ov)
® Watches, cameras, desk-top calculators
® Alarms -
. Outline 24P2W (M50805-XXXFP)
(M50806- XX XF P)
NC NO CONNECTION
10—120 MITSUBISHI
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MITSUBISHI LIS

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

BLOCK DIAGRAM

M50805- XX XP/M50806- XX XP

I

Vee (1

Vss

{g crock
PARAMETER ROM GENERATOR
(960 X 8 BITS)
INTERPO DECODING PARAMETER [~
LATION  fe— ROM fe— RAM < conTroL|
CIRCUIT (312 X 8 BITS) 46 BITS) e CIRCUIT |
PARAMETER REGISTER
(728IT8)
DIGITAL
FILTER
EXCITATION
CIRCUIT

Xin

(7) Xout

1
SYNC

(5) Ms;

e MSo
BUSY
CE
RESET

(4)DREQ/TEST

(1900

(8B

17)D2/DTIN

'

D/A
CONVER- (19 DA
TER (19 oA,

M50805- XX XFP/M50806- XXXFP

PARAMETER ROM

C__. CLOCK

GENERATOR

(960 X 8 BITS)
e
! . DECODING PARAMETER
INTERPO
LATION e ROM e—| RAM o= CC(Z)IzZSIOTL
CiRCUIT (312X 8BITS) 46 BITS)  |—
Vee (12
Vss b—>1 PARAMETER REGISTER
(72 BITS)
DIGITAL
FILTER
| cog/fen 190Ag
EXCITATION e (50a,
CIRCUIT
MITSUBISHI 10—121
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MITSUBISHI LSIs

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

PIN DESCRIPTION

Input R
Pin Name or Pull-up resistor Function
output Yes/No
Vece Supply voltage input Input Positive voltage supply pin
'Vss Supply voltage input Input Ground pin
Depending on the MSg, MS, signal there are 4 modes that may be
MSy, MS, Mode select signal Input selected, key input mode, microcomputer control mode, external
memory mode and test mode
When in the key input mode, voice generation begins whenever
Do, D71 Word select input Do. D, . or D; becomes low-state
A maximum of 7 words may be designated
Input Option When in the microcomputer control mode, a maximum of ad-
_ dresses for 8 words may be designated with Do, D; , D,
D2/DTIN Word select input/data input When in the external memory mode, speech parameters are
inputted via DTIN
When in microcomputer control mode, the SYNC signal in1tiates
SYNC Synchronous signal Input Option Do ~ D, address read, starting voice generation
When in external memory mode, voice generation 1s started
BUSY Busy signal Output Output signal pin for indicating that voice generation IS 1n progress
J— When the pin CE 1s high-level, the internal power supply 1s off
CE Chip enable Input P 9 P pRly 1s O
and, when low-level, the internal power supply 1s on
DAg, DA, D-A output Output 6 bit PWM output
XiN Clock input Input These pins are for connection to a ceramic resonator for the
clock generator, or they can be connected to an external resist
ance R for CR clock generation When using an external clock
Xout Clock output Output input, connect the oscillator source to Xy pin and open XouT
This 1s the data request signal output pin for external memor
DREQ/TEST Data request/test Output q 9 Y
During test mode this is the test output pin
—_— N When power t1s first applied the internal reqisters are cleared
RESET Reset input Input Yes " P ‘nputis 1 s "
and D-A-output 1s muted
(M50805~XXXFP) Clock output Output 160kHz clock output
z clock output pin
M50806 - XXXFP v pute

BASIC FUNCTION BLOCKS

Parameter ROM

A 960 word x 8 bit constructed mask ROM, it stores
speech parameters. .,

There is enough memory storage for about 5 seconds of
voice and sound effects and in the case of melody about 20
seconds. Voice, sound effects and melody can be stored
together. In this case each length of time can be calculated
by the following diagram.

1 L !
5 10 15 20

LENGTH OF VOICE
(SOUND EFFECTS) (SECONDS}
N W s o

LENGTH OF MELODY (SECONDS)

Parameter RAM
This has 46 bit capacity for temporary storage of one
frame of speech parameters (amplitude, pitch, and K-
parameters)

Decoding ROM
Decodes the speech parameters that had been coded by
the parameter RAM. It has 312 word x 8 bit construc-
tion.

Interpolation Circuit
Provides a linear interpolation of K-parameters, pitch
and amplitude every 2.5ms.

Exitation Circuit
Having both a pulse generator and a white noise gene-
rator, it generates voiced and unvoiced sounds.

Parameter Register
A register used to temporarily store data which has
been linearly interpolated.

Digital Filter
It is a 12 bit 8 stage lattice digital filter.

10—122
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MITSUBISHI LSIs

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Control Circuit
According to the external input, it controls LS| opera-
tion.
Mode Select Signal MS,, MS,
Depending on MS,, and MS;, four kinds of mode may
be selected as shown in the following diagram.

Mode MSy | MS, Use
K Suitable for use when not editing
ey 1nput mode H L phrases 1s necessary
Microcomputer control L L Suitable for use when the editing
mode of phrases is necessary
For use when an external memory
External memory mode | L H such as EPROM and RAM is used
Test mode H H For test purposes

(1) Key Input Mode
Pin conditions
® Mode select signal pins

MS, is connected to V¢
and MS, to Vss.

® SYNCpin ......oov i, connects to Vec.
O CEPIN ..ot vi i connects to Vgs.
® D, ~ D, pins . when any of these pins is low-level,

speech generation begins automati-
cally. Seven kinds of phases may be
selected.

Input/output timing chart

— -

Vee ss
— . MS
O—1D \Y
tc I g B 0 cc
th o—D; MS,
-
BUSY [ [S 2/DTIN 0.01uF
U RESET —{
Vee—{SYN CE
tBusy © c CE
220pF .
“.L XN BUSYp——
D-A ”IIII” [ o] DREQ/TESTp——
OUTPUT 640kHz IIT
toa J -t Xout
3| 220pF DAg
AMPLIFIER
m FILTER
DA —
M50805- XX XP
Symbol Parameter Min Typ Max Unit
tc Key debounce protection time 5 ms
th Data hold time 50 ms
teusy BUSY output delay 50 ms
toa Speech output delay 100 ms
MITSUBISHI
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MITSUBISHI LSis

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

(2) Microcomputer Control Mode

Pin conditi

ons

® Mode select signal pins . . . Both MS, and MS, are con-
nected to Vgs.
ignal ... .When it becomes low-level for 18us,
data of both Dy ~ D; is latched and
speech generation begins.
e D, ~D, pins . .. .Eight kinds of phrases may be

® SYNCs

selected.

Input output Timing chart

D 4 X
e
SYNC
tsu th
BUSY I
teusy I
D-A QUTPUT
toa
Symbol Parameter Min Typ Max Unit
tsu _ Data setup time 0 us
th Data hold time 25 us
tw(stc) SYNC pulse width 18 S
teusy BUSY output delay 12 25 uS
tpa Speech output delay 40 . 60 ms
Vee Vss
CE MSo
Do MS,
MICRO- E . _Jo 01uF
COMPUTER 2/DTIN RESET —F—
"
SYNC
BUSY ' DREQ/TESTp——
M50760- XXXP i A oA
'='| out 0 AMPLIFIER
FILTER
220pF 44— X DA;
640kHz
M50805- XX XP
10—124 MITSUBISHI
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M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

(3) External Memory Mode

Pin conditions

Input timing chart

® Mode select signal pins . . . MSy is connected to Vgg and  Ag~a,
MS,; to Vcc.
® SYNCpin ........... When it becomes low-level tsu th
for more than 18us, speech I |
generation begins. LOAD _-l
e D,/DTINpin......... Receives serial data from
external ROM. ‘_tw(Lvo)
e DREQ/TESTpin ...... Outputs the read pulse for
external ROM data SYNC
® Do, Dypins......... Connected to V¢c. .
td(syno) tw (syne)
Timing Requirement
Symbol Parameter Min Typ Max Unit
tsu Data set up time 1 us
th Data hold time 2 us
tw (LoaD)| LOAD pulse width 1 us
td(SYNC) SYNC delay time 0 us
tw(sync)| SYNC pulse width 18 us
Application Example in the External Memory Mode
Vss  Vce
9 o M5L2732K
A 3 2 21 At
\'
Aol 13 14 19 Ao CC Vss
22
Asl 121 musieep fU A l f—rj
Ag| 4 6 |23 9 1 Vcc  Vss
Ag 3 4
10 6 DZ/DT”:ASU
F7 ks Lis u_3 10 DREQ _7]’7'
X 19 |7 fo , 13 4 a0 /TEST
A1 2 A7 1 13] Meozier U;P MS) Vee
Ag 13 14 2 Ag 15 1
12 3
As masteeP |1 As 6 15 . 2200F
Ay 4 6 4 T-'
A 0.01uF
‘ LU _[:‘— RESET =
MICRO " XouT 220pF
COMPUTER p1 fs Ms 640kHz
OR 19 (1
SWITCHES
A3 3 2 5 As
Ay | 13 14 6 A Do Vee
A | 2lmasieer 11 T _
Ao 4 6 8 Ao CE o Voo
CE OE
78 |20
15
LoAD) TS t
M4069 DAo—1AMPLIFIER
usP DA, |—]FILTER
10
1 —
SYNC
M40228P M50805 - XXXP
1571;3114
SYNC

MITSUBISHI
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MITSUBISHI LSIs

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Input/Output Pins
Chip enable pin (CE)

D-A Output Circuit (DA,, DA,)
D-A output is PWM (pulse width modulation) and out-

CE

Mode

Function

negative.

H All modes

When input 1s high-level, internal power supply s
turned off and device enters standby condition
In standby, both DA, and DA, become high-level

putted from pin DA, when positive and pin DA, when

Microcomputer
control mode/

When input 1s low-level, internal power supply 1s
turned on At this time a reset signal i1s automati-

Dag

f:etzgfy' cally generated and device enters power on-
mode initialization sequence
L The internal power supply 1s turned on after
receiving key input At this time a reset signal Is
automatically generated and device enters power
Key input on-initialization sequence After voice generation
mode has ceased, automatic power down circuit operates

and device enters key input waiting state While in
the waiting state, BUSY becomes low-level and
both DA, and DA, become high-level

Reset Pin (RESET)
The reset pin must become low-level in more than 5ms after
power has been applied and the supply voltage has reached

90%.

Vee

Vss

M50805- XX XP

RESET
Ctyp=l

90%
RESET

Vee

]
|
|
|
|
T
|
|

o.omsl
Vss

MORE THAN 5ms

'

Busy Pin (BUSY)

Mode

BUSY output

Microcomputer
control mode

External
memory mode

The output of this pin becomes high-level during each of
the following Voice generation, power-on-initiahization
and standby It 1s necessary to ensure that the BUSY
signal 1s low-level prior to generating the voice start
signal If the BUSY signal i1s high-level, the voice genera-
tion start signal has no effect

The output of this pin becomes high-level during voice
generation and low-level during power-on-initialization

a
DA SPEECH BEGING

T

lw

[ |
U '
I

SAMPLING PERIOD 100us (Typ)
MINIMUM PULSE WIDTH 1 56us (Typ fosc = 640kHz

Key input and while in the warting condition It i1s necessary to
mode ensure that the BUSY signal i1s low-level prior to generat-
ing the voice start signal If the BUSY signal 1s high-
state, the voice start signal has no effect
MITSUBISHI
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M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

Clock Generator
The device contains a clock generator which can generate
a clock signal when either a ceramic resonator or resistor is
connected externally between the clock output and input
pins (Xin, XouTt)

When a clock signal from an external source is being
used, connect the source of the clock oscillator to pin
Xin and open pin Xoyt. Designate whether or not a
ceramic resonator or a resistor will be used in the clock
oscillator circuit as a mask option.

Circuit examples are given below.

Externally connected ceramic resonator circuit

M50805- XXXP

XIN XouT

CERAMIC RESONATOR
CSB640P

h
;L OUTL (MURATA CORPORATION)

M50805- XXXP/FP

M50806 - XXXP/FP

Cin

220pF

100pF

Cout

220pF

100pF

Externally connected resistor

M50805 - XXXP

XIN XouT

L

VR

VR ! 200k Q

External clock input circuit

M50805- XXXP

XIN XouT
OPEN

EXTERNAL SIGNAL

EXTERNAL CLOCK INPUT CIRCUIT

MASK OPTION
The following mask options are available, specufnable at the
time of ordering maskings.
(1) Continuous/single voice generation selecting specifica-
tion
Continuous voice generation:
Voice generation continues as long as Do ~ D, is
kept continuously low-level in the key input mode
or SYNC is kept continuously low-level in the
microcomputer control mode.
Single voice generation:
Voice generation occurs only once when the above
conditions are met. To generate the voice again it
is necessary to return either the D, ~ D, or the
SYNC to high-level one time and then to low-level
again.
(2) Specifications concerning the inclusion or exclusion of
pull-up resistors for the word select input pins Do, D;,
D, and the synchronous signal SYNC. ’
(3) Specifications concerning whether or not a ceramic
resonator or a resistor will be used in the oscillator
circuit.

MITSUBISHI
ELECTRIC -
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MITSUBISHI LSIs

M50805-XXXP,FP/MS50806-XXXP,.FP

' SINGLE-CHIP CMOS SPEECH SYNTHESIZER

ELECTRICAL CHARACTERISTICS OF THE M50805-XXXP/M50805-XXXFP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit

Vce Supply voltage —-0.3~7 Vv
With respect to the Vgg Pin

V) Input voltage —0.3~7 "

Pd Maximum power dissipation Ta=25C 150 mw

Topr Operating temperature R —-10~70 °C

Tstg Storage temperature —40~125 °C

RECOMMENDED OPERATING CONDITIONS (Ta=—10~70°C.. unless otherwise noted)

Limits
Symbol Parameter Unit
. Min Typ Max
Vce Supply voltage 3 5 5.5 v
Vss Supply voltage 0 0 0 \
fosc Oscillation frequency 640 kHz

ELECTRICAL CHARACTERISTICS (Ta=—10~70"C, fosc=640+20kHz, Voc=3~5.5V. unless otherwise noted )

Limits

Symbol Parameter Test conditions Unit

Min Typ Max
VoH High level output voltage BUSY, DREQ/TEST lon=0.1mA Vec-0.8
VoL Low level output voltage BUSY, DREQ/TEST _loL=0.4mA 0.8
lon High-level output current DAg, DA} ' VoH=Vcc—0.4V 1 mA
loL Low level output current DAg, DA} Vo_=0.4V 1.6 mA
lpa D/A output current Resistor between DAo and DA,1082 at Ve =5\ 45 mA
loc Supply current (in operation) Unloaded input/output 2 mA
Isc Supply current (standby) . Unloaded input/output 10 KA
[ Input leak current Vi=0~Vcec +1 uA
R Pull-up resistor Dg~Dz_ Vi=Vss, Voc=5V 180 kQ
R Pull-up resistor SYNC Vi=Vss, Vcc=5V 300 kQ
Vin High-level input voltage Vecc=4~5.5V Vee-1 Vee \"
Vi Low level input voltage Voc=4~5.5V 0 1 \

MITSUBISHI
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MITSUBISHI LSIs

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

ELECTRICAL CHARACTERISTICS OF THE M50806-XXXP/M50806-XXXFP

ABSOLUTE MAXIMUM RATINGS

ELECTRIC

Symbol Parameter Conditions Limits Unit

Vece Supply voltage —-0.3~7 \2
With respect to the Vgg pin

Vi Input voltage -0.3~7 v
Pd Maximum power dissipation Ta=25C 150 mW
Topr Operating temperature —10~70 °C
Tstg Storage temperature —40—~125 °C

RECOMMENDED OPERATING CONDITIONS (Ta=—10~70"C. unless otherwise noted)
Limits
Symbo! Parameter Unit
Min Typ Max

Vece Supply voltage 2.1 3 3.5 \
Vss Supply voltage 0 0 0 \

fosc Oscillation frequency 640 kHz

ELECTRICAL CHARACTERISTICS (Ta=—-10~70"C. fosc=640+20kHz. Voc=2.1~3.5V . unless otherwise noted )
Symbol Parameter Test conditions fmits Unit
Min Typ Max
Vo High-level output voltage BUSY, DREQ/TEST lon=0.1mA Vce-0.8
VoL Low-level output voltage BUSY, DREQ/TEST loL=0.4mA 0.8
loH High-level output current DAg, DA, Vou=Vcc—0.4V 0.5 mA
loL Low-level output current DAg, DA VorL=0.4V 0.8 mA
Ipa D/A output current Resistor between DAo and DA;10Q atV¢c=3 20 mA
loc Supply current (in operation) Unloaded input/output 1 mA
Isc Supply current (standby) Unloaded input/output 10 uA
e Input leak current ) Vi=0~Vcc +1 uA
R Pull-up resistor Do~ Dz V|=Vss, Vcc=3V 320 kQ
R Pull-up resistor SYNC Vi=Vss, Vcc=3V 560 kQ
ViK High-level input voltage EAY Vee Y
ViL Low-level input voltage 0 /aVce v
MITSUBISHI 10—129
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MS50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

APPLICATION CIRCUIT EXAMPLES vgo
Speaker Drive Circuit

Vce DAo
; ; + SPEAKER
a) Direct drive 22uF M50805- XXXP 10uF 80
Maximum output power oA,

\"
=10mW typ (Vee=5V) Ss

b) Using an amplifier
® Maximum output power

Vee
=60mW typ (Vge=5V)
v 2SAI1115 2SAIl1115
cc
+
4709 ]J SPEAKER 470Q 47uF
Vee DAg VW 8Q
M50805- XXXP j

ers DA,

10uF

Vee

® Maximum output power
= 500mW typ (Vge=5V) 2SA695X4
With volume control ! ’

+
Veo 470 uF
SPEAKER
8Q
- 470Q HIGH OUTPUT 470Q
—Vee DAg A — %
22Q
M50805- XXXP D
MEDIUM OUTPUT
—Vss DA, —W—0"0
717 100Q LOW OUTPUT  10uF

c) Filter amplifier circuit
Operational amplifier used as a filter amplifier circuit
Maximum output power = 200mW typ-(Vcc=5V)

Vee
2SA628 A=
0033uF,
DAo 25 1kQ
b 0 022/1F'L 2 8
12kQ  12kQ S
4
SPEAKER
8Q
DA,
MC302
"
M5218L (1/2) M5218L (2/2) M51501L
10—130 . MITSUBISHI

ELECTRIC



MITSUBISHI LSIs

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

METHOD OF ORDERING SPEECH ANALYSIS
AND MASK ROM

Steps taken in ordering

(1) Decisions concerning specifications

Decide the specifications concerning the content of the
speech, the language, the speaker, etc.

(2) Ordering

When ordering, ensure that the necessary information has
been entered in both the speech Analysis Request Form
and Speech List. Be sure to also include the musical score
if a melody is necessary.

(3) Recording

A recording of the original speech is made in a studio using
an experienced narrator. Attendance is permitted for either
confirmation or giving speech instructions.

(4) Analysis .

Speech parameters of the voice are analized through use of
a voice analysis system centered on a MELCOM 70/40 mini-
computer in the Mitsubishi Speech Center. The data is
written on a EPROM, and along with the Analysis Approval
Form and Masking Approval Form is forwarded to the
customer.

(5) Sound evaluation

The delivered EPROM is inserted in either Mitsubishi’s
voice evaluation board or a similar device and the quality
of the synthesized speech is confirmed. If the quality is
found to be acceptable, the Analysis Approval Form and
the Masking Approval Form are to be signed and returned
to Mitsubishi.

(6) Mask production

A MASK ROM is produced from the EPROM data. An ES
sample for the confirmation of electrical characteristics is
sent along with an ES Approval Form to the customer.
(7) Sample evaluation

If results of ES sample evaluation prove to be acceptable
the ES Approval Form is to be signed and returned to
Mitsubishi.

(8) CSsample production

This is a sample having the same characteristics as the mass
produced device.

(9) Mass production

After production of the CS sample mass production 'is
begun.

MITSUBISHI
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M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

ORDERING FLOW CHART

CUSTOMER MITSUBISHI

(1)

@ [T~ @)
ANALYSIS RE- RDER
QUEST ORDE RECORDING
FORM
///
SPEECH LIST NG~ J,
<<~
Wz~ (4)
_- ANALYSIS
- (DATA <
RECORDING |~ PREPARED)
SESSION
EPROM
(5) ANALYSIS
SOUND FORWARDED APPROVAL
EVALUATION FORM
MASKING
APPROVAL
FORM
No
MODIFICATION
ANALYSIS (6)
APPROVAL
SIGNATURE FORM RETURNED MASK
-—
PRODUCTION
MASKING
APPROVAL
FORM
M50805- XX XP
ES SAMPLE
)
SAMPLE FORWARDED
EVALUATION ES
APPROVAL
FORM
No
ES ®
SIGNATURE APPROVAL RETURNED CS SAMPLE
FORM MASS PRODUCTION ORDER PRODUCTION
(9)
MASS
PRODUCTION

DETER
MINATION OF
SPECIFICA
TIONS

10—132

MITSUBISHI
ELECTRIC
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M50805-XXXP,FP/M50806-XXXP,FP’

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

MITSUBISHI SPEECH SYNTHESIZER LSI
M50805-XXXP, FP
M50806- XXXP, FP

SPEECH ANALYSIS REQUEST FORM

Signature

Customer
Company name

Prepared
Company address Tel

Company contact Date

Approved

1. Specifications
Recording
(necessary/unnecessary)

(- Language Sex

Analysis

(necessary/unnecessary) '—- Length of speech seconds
[_ Length of melody

Voice evaluation board (necessary/unnecessary)

seconds

Mask
(necessary/unnecessary)

2. Schedule Analysis Analysis and masking

completion ™ approval
«C /) « /) «C /) «C /) « /)

unit(s)
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Mitsubishi Entry Column
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Transfer of
money

Recording

VOICE-SOFT

00-38-

Analysis

VOICE-SOFT

00-38-

Voice evaluation
board

VOICE-SOFT

00-38-

Mask

VOICE-MASK
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MIToOUBIONI LJ3Is

M50805-XXXP,FP/M50806-XXXP,FP

SINGLE-CHIP CMOS SPEECH SYNTHESIZER

| Mask ROM number | ]
M50805-XXXP, FP
SPEECH LIST
M50806- XX XP, FP
Address
No. — — gy Speech content Notes

D2 D1 Do
1 H H L
2 H L H
3 H L L
4 L H H
5 [ H L
6 L L H
7 L L L
8 H H H
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCO J
Telephone. (03) 218-3473

(03) 218-3499
Facsimile: (03) 214-5570

Overseas Marketing Manager
Kita-Itami Works

4-1, Mizuhara, Itami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile: (0727) 72-2329

HONG KONG
Ryoden Electric Engineering Co, Ltd.
22nd fl, Leighton Centre

77, Leighton Road

Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone (5) 7907021

Facsimile. (852) 123-4344

SINGAPORE
MELCO SALES SINGAPORE PTE.
LTD

230 Upper Bukit Timah Road # 03-01/
15

Hock Soon Industrial Complex
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255
Facsimile: 4695347

TAIWAN
MELCO-TAIWAN CO., Ltd.
1st fl, Chung-Ling Bldg,

363, Sec. 2, Fu-Hsing S Road,
Taipei RO C.

Telephone: (02) 735-3030
Facsimile  (02) 735-6771

Telex: 25433 CHURYO “MELCO-
TAIWAN"

U.S.A.

NORTHWEST

Mitsubishi Electronics America, Inc
1050 East Arques Avenue
Sunnyvale, CA 94086, U.S A

Telex 172296 MELA SUVL
Twx: 910-339-9549
Telephone (408) 730-5900
Facsimile: (408) 730-4972

SOUTHWEST

Mitsubishi Electronics America, Inc
991 Knox Street

Torrance, CA 90502, U.S.A.

Telex: 664787 MELA TRNC
Telephone: (213) 515-3993
Facsimile: (213) 324-6578

SOUTH CENTRAL

Mitsubishi Electronics America, Inc
2105 Luna Road, Suite 320
Carrollton, TX 75006, U.S A.
Telephone' (214) 484-1919
Facsimile  (214) 243-0207

NORTHERN

Mitsubishi Electronics America, Inc
15612 Highway 7 # 243
Minnetonka, MN 55345, U.S A.
Telex: 291115 MELA MTKA
Telephone (612) 938-7779
Facsimile: (612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc
800 N Bierman Circle

Mt. Prospect, IL 60056, U.S A

Telex 270636 MESA CHIMPCT
Telephone: (312) 298-9223
Facsimile  (312) 298-0567

NORTHEAST

Mitsubishi Electronics America, Inc
200 Unicorn Park Drive

Woburn, MA 01801, US A

Telex: 951796 MELA WOBN
Twx. 710-348-1229
Telephone (617) 938-1220
Facsimile: (617) 938-1075

MID ATLANTIC .
Mitsubishi Electronics America, Inc
Two University Plaza

Hackensack, NJ 07601, U S.A
Telex 132205 MELA HAKI
TwX. 710-991-0080
Telephone: (201) 488-1001
Facsimile: (201) 488-0059

SOUTH ATLANTIC
Mitsubishi Electronics America, Inc
6575 The Corners Parkway

Suite 100
Norcross, GA 30092, U SA
Twx 910-380-9555

Telephone. (404) 662-0813
Facsimile  (404) 662-5208

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433, US A

Twx: 510-953-7608
Telephone (305) 487-7747
Facsimile: (305) 487-2046

WEST GERMANY

Mitsubishi Electric Europe GmbH
Headquarters

Gothear Str 6

4030 Ratingen 1, West Germany
Telex 8585070 MED D
Telephone: (02102) 4860
Facsimile: (02102) 486-115

Munich Office*

ArabellastraRe 31

8000 Munchen 81, West Germany
Telex: 5214820

Telephone: (089) 919006-09
Facsimile (089) 9101399

FRANCE

Mitsubishi Electric Europe GmbH

65 Avenue de Colmar Tour Albert 1er
F-92507 Rueil Malmaison Cedex,
France

Telex: 202267 (MELCAM F)
Telephone® (01) 7329234

Facsimile (01) 7080405

ITALY

Mitsubishi Electric Europe GmbH
Centro Direzionale Colleont
Palazzo Cassiopea 1

20041 Agrate Brianza I-Milano
Telephone: (039) 636011
Facsimile: (039) 6360120

SWEDEN

Mitsubishi Electric Europe GmbH
Lastbilsvagen 6B

5-19149 Sollentuna, Sweden
Telex. 10877 (meab S)
Telephone (08) 960468
Facsimile  (08) 966877

U.K.

Mitsubishi Electric (U.K.) Ltd.
Hertford Place, Denham Way,
Maple Cross, Rickmanworth, Herts,
WD3 2BJ, England, U K.

Telex: 916756 MEUKG
Telephone. (923) 770000
Facsimile: (923) 775282

AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd
73-75, Epping Road, North Ryde,
P.O Box 1567, Macquarie Centre,
N S W, 2113, Australia

Telex: MESYD AA 26614
Telephone: (02) (888) 5777
Facsimile  (02) (887) 3635




MITSUBISHI DATA BOOK
GENERAL PURPOSE ICs

October, First Edition 1986

Editioned by
Committee of editing of Mitsubishi Semiconductor Data Book

Published by
Mitsubishi Electric Corp., Semiconductor Division

This book, or parts thereof, may not be reproduced in any form without permission of
Mitsubishi Electric Corporation.

© 1987 MITSUBISHI ELECTRIC CORPORATION Printed in Japan



MITSUBISHI SEMICONDUCTORS
GENERAL PURPOSE ICs 1987

"‘MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE MITSUBISHI DENKI BLDG . MARUNOUCHI, TOKYO 100. TELEX J24532 CABLE MELCO TOKYO

Revised publication, effective Oct. 1986,
superseding publication H-C5267-A of Jan. 1984,
H-D9405-C KI-8705 Printed in Japan (ROD) Specifications subject to change without notice.




