




























































































































































































































































































































































































































































































































































































































































































































































































































TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

Note 

o 
o 

POWER DISSIPATION 

J5cnfJ 5mml(t) -
ALUIMINUM HEAT SINK 

"'" .// ....... 

"- , 
v-- FREE AIR 

/ 

r--�~� r--

25 50 75 100 

AMBIENT TEMPERATURE T aCe) 

When the Vee' is lower than the Vee. the current will flow from the Vee 

to the V ce' and may drive the motor. 

The M54544L may be recommended to have the wider control voltage 

range of the Vce'. 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54543L 

BI-DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 
1) 

R,=30 

c + 
10-1001'F 

INPUT 20--+---1--+--+----, 

2) Motor speed control by the Vee' 

C 
1-101'F 

INPUT 20-+---+-+--+----, 

3) Motor speed control by the Vee 

Vee' �o�-�~�-�-�+�-�w�v�-�-�-�_�_�,� 

C 
1-101'F 

INPUT 2 o--i-----j-+--+---, 

M54543L 
o o 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54543AL 

BI-DIRECTIONAL MOTOR DRIVER 

DESCRIPTION 
The M54543AL, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for D-C motor control. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Wide operating voltage range (Vcc = 4 -16V) 
• TTL, PMOS and CMOS compatible input 
• Low output saturation voltage 
• Integral diodes for transient suppression 

• 1. 2A output current 
• Braking mode input 
• Internal thermal shutdown protection 

APPLICATION 
Audio, video cassette recorder 

FUNCTION 
The M54543AL, full bridge motor driver, has the logic circuit­
ry and non-darlington power drivers for bidirectional control 
of D-C motors operating at currents up to 1. 2A. A braking 
mode by switching the both inputs high may make easier to 
control the motor. The both of the separated power supplies 
for the logic circuitry and the drivers are usable for motor 
speed control. 

LOGIC TRUTH TABLE 
INPUT OUTPUT 

NOTE 
IN, IN, 0, 0, 

L L "OFF" "OFF" Open state state 

H L H L 0 
L H L H 0 
H H L L Braking 

BLOCK DIAGRAM 
Vee l Vee', 

POWER SUPPLY 1 Veel 

DRIVER POWER SUPPLY 1 Vee', 

OUTPUT 2 0, <-

INPUTl IN, ~ 

GND 

INPUT2 IN2 -+ 

OUTPUT 1 

DRIVER POWER SUPPLY2 VCC'2 

POWER SUPPLY2 VCC2 

Outline 9P9 

VCC2 

[-
I I 
I I 

I I 

I ...J~ I 

<0 I ::;:0 
0:1-

I W~ 

I 
II 
I-cn 

I 

I I 
I I 

L _____ "------T--------t------------t----' ______ .J 
IN, GND 

• MITSUBISHI 
.... ELECTRIC 

IN, 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54543AL 

BI.DIRECTIONAL MOTOR DRIVER 

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

Symbol Parameter Conditions 

Vec(1) Supply voltage (1) 

Vec(2) Supply voltage (2) With an external heat sink (3000mm'X1. 5mm) 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

10lmax) Peak output current top=10ms: Repetitive cycle O.2Hz max 

10(1) Continuous output current (1) 

10(2) Continuous output current (2) With an external heat sink (3000mm'X1.5mm) 

Pd Power dissipation Ta=75"C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=25'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

10 Continuous output current 

V'H "H" Input voltage 

V'L "L" Input voltage 

te Motor braking interval 

Tjlshut) Thermal shutdown temperature Junction temperature 

ELECTRICAL CHARACTERISTICS (Ta=25"C. unless otherwise noted) 

Symbol Parameter 

lo<leak) Output leakage current 

VOH (1) "H" Output saturation voltage (1) 

VOH (2) "H" Output saturation voltage (2) 

V OL (l) "L" Output saturation voltage (1 ) 

VOL (2) "L" Output saturation voltage (2) 

IIH(ll "W Input current (1) 

IIH(2) "H" Input current (2) 

Icc Supply current 

2-360 

Test conditions 

Vcc=Vcc'=20V Vo=20V 

V,,=V,,=OV Vo=OV 

V,,=2V IOH(1)=-200mA 
Vcc=Vcc'=12V 

V,,=OV 10H (1)= -500mA 

v,,=OV 10H (')= - 200mA 
Vcc=Vcc'=12V 

V,,=2V 10H (2)= -500mA 

v,,=OV 10L 1I,=200mA 

Vcc=Vcc'=12V V,,=2V 

V,,=V,,=2V 
10L II )=500mA 

V,,=2V 10L (,,=200mA 

Vcc=Vcc'=12V V,,=OV 
10L (,,=500mA 

V,,=V,,=2V 

Vcc=Vcc'=12V, V,,=2V, v,,=OV 

Vcc=Vcc'=12V, V,,=OV, V,,=2V 

V" =2V, V,,=OV 

Vcc=Vcc'=16V 
v,,=OV, V,,=2V 

V,,=V,,=2V 

v,,=V,,=OV 

• MITSUBISHI 
"'ELECTRIC 

Ratings Unit 

-0.5-+16 V 

-0.5-+20 V 

-0.5-+16 V 

O-Vee V 

-0. 5-Vee' +2. 5 V 

±2 A 

±330 mA 

±600 mA 

1.15 W 

-10-+75 ·C 

-55-+125 'C 

Limits 
Unit 

Min Typ Max 

4 12 15 V 

±300 mA 

2 Vee V 

0 0.4 V 

100 ms 

150 'C 

Limits 
Unit 

Min Typ Max 

100 

-100 
/-LA 

10.8 
V 

10,7 

10,8 
V 

10,7 

0.5 

1. 35 V 

1. 35 

0,5 

1. 35 V 

1. 35 

50 120 /-LA 

50 120 /-LA 

20 mA 

20 mA 

4 mA 



TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

Note 

o o 

POWER DISSIPATION 

25L'xl.!>J)-
ALU~INUM HEAT SINK 

............ / 
./ 

'~ 
"--~ ......... 

r-- FREE AIR 
/ 

r--~ -
25 50 75 100 

AMBIENT TEMPERATURE T a('G) 

When the Vee' is lower than the Vee, the current will flow from the Vee 

to the Vee' and may drive the motor 

The M54544AL may be recommended to have the wider control voltage 

range of the Vee', 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54543AL 

BI-DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 

1) 

R,=3!l 
VB~~~Y-~----------~--______ --, 

C 
10-100,uF 

INPUT 2 o-+-----+--+--+_~ 

o 

2) Motor speed control by the Vee' 

Vee~r-----,-----------~2~!l==~~--l 

c 

INPUT 2 ~t-----+--+---+----, 

3) Motor speed control by the Vee 

Vee' o--~----'--+---'Wv------, 

c + 
10-100,uF 

INPUT 2 ~t-----+--+---+----, 

INPUTl 

• MITSUBISHI 
.... ELECTRIC 
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DESCRIPTION 
The M54544L, BI-DIRECiIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for D-C motor control. 

FEATURES 
• Wide operating voltage range (Vcc= 4 -16V) 

• TTL, PMOS and CMOS compatible input 
• Low output saturation voltage 
• Integral diodes for transient suppression 

• 1. 2A output current 
• Braking mode input 

APPLICATION 
Audio, video cassette recorders 

FUNCTION 
The M54544L, full bridge motor driver, has the logic circuitry 
and non-darlington power drivers for bidirectional control of 
D-C motors operating at currents up to 1. 2A.A braking 
mode by switching the both inputs high may make easier to 
control the motor. The both of the separated power supplies 
for the logic circuitry and the drivers are usable for motor 
speed control. The power supply for the predriver is con­
nected with the driver power supply to have a wider control 
range of motor supply voltage. 

LOGIC TRUTH TABLE 

Input Output 
Note 

IN, IN, 0, 0, 

L L "OFF" "OFF" Open state state 

H L H L 0 
L H L H 0 
H H L L Braking 

CIRCUIT SCHEMATIC 

I 
I , 

I , 

I 
I 

I 

MITSUBISHI BIPOLAR DIGITAL ICs 

Ms4s44L 

BI.DIRECTIONAL MOTOR DRIVER 

PIN CONFIGURATION (TOP VIEW) 

POWER SUPPLYl Veel 

DRIVER POWER SUPPLYl Vee;1 

OUTPUT 2 0, ..... 

INPUTl IN, -+ 

GND 

INPUT2 IN2 -+ 

OUTPUT 1 

DRIVER POWER SUPPLY2 Vee'2 

POWER SUPPLY2 Vee2 

Outline gpg 

-----~ 

2-362 • MlTSUBISHI 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54544L 

BI.DIRECTIONAL MOTOR DRIVER 

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

Symbol Parameter Conditions 

Vec(l) Supply voltage (I) 

VCe (2) Supply voltage (2) With an external heat sink (3000mm2X1.5mm) 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

lo(max) Peak output current top= 1 Oms: Repetitive cycle 0, 2Hz max 

10 (1) Continuous output current (1) 

10 (2) Continuous output current (2) With an external heat sink (3000mm'X1.5mm) 

Pd Power Dissipation Ta=75'C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

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

Symbol Parameter Conditions 

Vee Supply voltage 

10 Continuous output current 

V ,H "H" Input voltage 

V'c "L" Input voltage 

te Motor braking interval 

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

Symbol Parameter 

lo<leakl Output leakage current 

VOH (1) "H" Output saturation voltage (1) 

VOH (2) "H" Output saturation voltage (2) 

VOL (1) "L" Output saturation voltage (1) 

VOL (2) "L" Output saturation voltage (2) 

IIH(ll "H" Input current (1) 

IIH (2) "H" Input current (2) 

Icc Supply current 

Test conditions 

Vcc=Vcc'=20V Vo=20V 

VI1=VI2=OV Vo=OV 

VI1=2V 10H (1)=-300mA 
Vcc=Vcc'=12V 

V,,=OV 10H (1)=-500mA 

10H (2(= - 300mA 
Vcc=Vcc'=12V 

V,,=2V 10H (2(= -500mA 

VI1=OV IOLlI)=300mA 

Vcc=Vcc'=12V V,,=2V 

VI1=VI2=2V 
10L (1(=500mA 

VI1=2V 10L (2(=300mA 

Vcc=Vcc'=12V VI2=OV 
IOL (2)=500mA 

VI1=VI2=2V 

Vcc=Vcc'=12V, V,,=2V , VI2=OV 

Vcc=Vcc'=12V, VI1=OV , V,,=2V 

VI1=2V, V,,=OV 

V,,=OV, V,,=2V 
Vcc=Vcc'=16V 

VI1=VI2~2V 

VI1=VI2=OV 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.5-+16 V 

-0.5-+20 V 

-0.5-+16 V 

O-Vee V 

-0. 5-Vee'+2. 5 V 

±1.2 A 

±330 rnA 

±600 rnA 

1. 15 W 

-10-+75 'c 
-55-+125 'C 

Limits 
Unit 

Min Typ Max 

4 12 15 V 

±300 rnA 

2 Vee V 

0 0.4 V 

100 rns 

Limits 
Unit 

Min Typ Max 

100 

-100 
I"A 

10.8 
V 

10.7 

10.8 
V 

10.7 

0.5 

0.65 V 

0.65 

0.5 

0.65 V 

0.65 

70 200 I"A 

70 200 ",A 

30 rnA 

60 rnA 

0 rnA 
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TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 

. 25LxLm.!,)-
ALUIMINUM HEAT SINK 

" V 
./ 

~ 

""'" 
~ REE AIR 

-~ t---

25 50 75 100 

AMBIENT TEMPERATURE Ta(·C) 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54544L 

BI-DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 

1) 

VB~~~--~--------~--------, 

C 
10-100,uF 

INPUT 2o---t------f--+-+_---. 

M54544L 
o 

Vee'1 

INPUT1 

Vee l 

o 

2) MOTOR SPEED CONTROL BY THE Vee' 

c + 
10-loo,uF 

INPUT 2o-t------f--+-+_---. 
INPUT1 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54544AL 

BI-DIRECTIONAL MOTOR DRIVER 

DESCRIPTION 
The M54544AL, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for D-C motor control. 

FEATURES 
• Wide operating voltage range (Vcc= 4 -16V) 
• TTL, PMOS and CMOS compatible input 
• Low output saturation voltage 
• Integral diodes for transient suppression 

• 1. 2A output current 
• Braking mode input 
• Internal thermal shutdown protection 

APPLICATION 
Audio, video cassette recorders 

FUNCTION 
The M54544AL, full bridge motor driver, has the logic circuit­
ry and non-darlington power drivers for bidirectional control 
of D-C motors operating at currents up to 1. 2A. A braking 
mode by switching the both inputs high may make easier to 
control the motor. The both of the separated power supplies 
for the logic circuitry and the drivers are usable for motor 
speed control. The power supply for the predriver is con­

nected with the driver power supply to have a wider control 
range of motor supply voltage. 

LOGIC TRUTH TABLE 
Input Output 

Note 
IN, IN, 0, 0, 

L L "OFF" "OFF" Open state state 

H L H L 0 
L H L H 0 
H H L L Braking 

BLOCK DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

POWER SUPPLY 1 VCCl 

DRIVER POWER SUPPLY 1 Vee', 

OUTPUT 2 0, <-

INPUTl 

GND 

INPUT2 IN, --> 

OUTPUT 1 

DRIVER POWER SUPPLY2 VCC'2 

POWER SUPPLY2 VCC2 

Outline 9P9 

VCC2 

I 

--®-l 
, 

I , 

I , 

I 

TJERMAJ 
SHUTDOWN 

L. ____ ----< 
IN, GND 

.•. MITSUBISHI 
.... ELECTRIC 

, 

I 

I , 

I , 

I 
-----~ 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54544AL 

BI-DIRECTIONAL MOTOR DRIVER 

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

Symbol Parameter Conditions 

V CC (1) Supply voltage (1) 

V CC (2) Supply voltage (2) With an external heat sink (3000mm2X1. 5mm) 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

10lmax) Peak output current Repetitive cycle O. 2Hz max 

10 (1) Continuous output current 0 ) 

10(2) Continuous output current (2) With an external heat sink (3000mm'XI. 5mm) 

Pd Power Dissipation Ta=75"C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=25'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee· Supply voltage 

10 Continuous output current 

V ,H "H" Input voltage 

V'L "L" Input voltage 

te Motor braking interval 

Tj(shut) Thermal shutdown temperature junction temperature 

ELECTRICAL CHARACTERISTICS (Ta=25'C. unless otherwise noted) 

Symbol Parameter 

10(leak) Output leakage current 

VOH(l) "H" Output saturation voltage 0 ) 

VOH (2) "H" Output saturation voltage (2) 

VOL(l) "L" Output saturation voltage (I) 

VOL (2) "L" Output saturation voltage (2) 

ItHo) "H" Input current (1) 

IIH (2) "H" Input current (2) 

lee Supply current 

2-366 

Test conditions 

Vcc=Vcc'=20V Vo=20V 

v,,=v,,=OV Vo=OV 

Vcc=Vcc'=12V 
V,,=2V 10H (1)=-200mA 

V,,=OV IOH(1)=-500mA 

V,,=OV 10H (2)=-200mA 
Vcc=Vcc'=12V 

V,,=2V 10H (2)=-500mA 

V,,=OV 10L(1)=200mA 

Vcc=Vcc'=12V V,,=2V 

V,,=V,,=2V 
10L(1)=500mA 

V,,=2V 10L (2)=200mA 

Vcc=Vcc'=12V V,,=OV 
10L (2)=500mA 

V,,=V,,=2V 

Vcc=Vcc'=12V. V,,=2V. v,,=OV 

Vcc=Vcc'=12V. V,,=OV. V,,=2V 

V,,=2V. V,,=OV 

Vcc=Vcc'=16V 
v,,=OV. V,,=2V 

V,,=V,,=2V 

v,,=v,,=OV 

• MITSUBISHI 
..... ELECTRIC 

Ratings Unit 

-0.5-+16 V 

-0.5-+20 V 

-0.5-+16 V 

a-Vee V 

-a. 5-Vee'+2. 5 V 

±2 A 

±330 rnA 

±600 mA 

1. 15 W 

-10-+75 'c 
-55-+125 'c 

Limits 
Unit 

Min Typ Max 

4 12 15 V 

±300 mA 

2 Vee V 

a 0.4 V 

10 100 ms 

150 t 

Limits 
Unit 

Min Typ Max 

100 

-100 
f.J.A 

10.8 
V 

10.7 

10.8 
V 

10.7 

0.5 

1.35 V 

1. 35 

0.5 

1.35 V 

1. 35 

50 120 f.J.A 

50 120 f.J.A 

15 mA 

20 mA 

4 mA 



TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

8 

o o 

POWER DISSIPATION 

II I 
,I. 25cm'Xl. 5 •• ( t) 

ALUMI~UM HEAT SINK 

I'-. V 
/ 

''''" '" 
/V 

FREE AIR 

--(.. r--

25 50 75 100 

AMBIENT TEMPERATURE Ta('C) 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54544AL 

BI-DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 

1) 

VB~~~--~--------~---------' 

c + 
10-100,uF 

INPUT 2 0--+-----+-+--+-. INPUTl 

Vee1 

M54544AL 
o o 

2) MOTOR SPEED CONTROL BY THE Vee' 

c + 
l-l0,uF 

INPUT 2 0-+-----+-+--+---, 

M54544AL 
o o 

INPUTl 

• MITSUBISHI 
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DESCRIPTION 
The M54545L, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for D-C motor control. 

FEATURES 
• Wide operating voltage range (Vee = 3 -16V) 

• Low output saturation voltage 
• Integral diodes for transient suppression 

• 1.2A output current 
• Braking mode input 
• Low standby current 

APPLICATION 
Audio, video cassette recorder 

FUNCTION 
The M54545L, full bridge motor driver, has the logic circuitry 
and the quasi-darlington power driver for bidirectional con­
trol of D-C motors operating at currents up to 1, 2A. A brak­
ing mode by switching the both inputs high may make easier 
to control the motor. The power supplies for the logic circuit­
ry, the predrivers and the power drivers are separated so 
that the application circuit with the M54545L can be easily 

optimized for lower power consumption. 

LOGIC TRUTH TABLE 

Input Output 
Note 

IN, IN, 0, 0, I. 

L L "OFF" "OFF" H Off state state 

H L H L H 0 
L H L H L 0 
H H L L H Braking 

CIRCUIT SCHEMATIC 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54545L 

BI-DIRECTIONAL MOTOR DRIVER 

PIN CONFIGURATION (TOP VIEW) 

EXTERNAL DRIVER I. 

DRIVER POWER SUPPLY Vee' 

OUTPUT2 0, 

INPUTl IN, 

GND 

INPUT2 ,IN, 

OUTPUT 1 0, 

PREDRIVER SUPPLY VR 

POWER SUPPLY Vee 

Outline 9P9 

IN, GND IN, 

2-368 ' ... MITSUBISHI 
;"ELECTRIC 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54545L 

BI.DIRECTIONAL MOTOR DRIVER 

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

Symbol Parameter Conditions 

Vee Supply voltage 

V R Predriver supply voltage 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

lotmax) Peak output current top=10ms Vcc;.5V: Repetitive cycle O.2Hz max 

10 Continuous output current 

Pd Power dissipation Ta=75"C 

Topr Operating ambient temperature range 

TSIg Storage temperature range 

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

Symbol Parameter Conditions 

Vee Supply voltage 

10 Continuous output current 

V'H "H" Input voltage 

V,c "L" Input voltage 

Ie Motor braking interval 

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

Symbol Parameter 

lotleak) Output leakage current 

VOH(l) "H" Output saturation voltage (1) 

VOH (2) "H" Output saturation voltage (2) 

VOL (ll "L" Output saturation voltage (1) 

VOL (2) "L" Output saturatioo voltage (2) 

IIH(1) "H" Input current (1) 

IIH (2) "H" Input current (2) 

lee Supply current 

Ie Is Output current 

Test conditions 

Vcc=VR=Vcc'=16V Vo=16V 

v,,=V,,=OV Vo=OV 

Vcc=VR=Vcc'=12V VI1=3V, v,,=OV 

IOH=-200mA VI1=OV, V,,=3V 

Vcc=VR=Vcc'=12V VI1=OV, V,,=3V 

loLlII=200mA VI1=3V, V,,=3V 

Vcc=VR=Vcc'=12V VI1=3V, V,,=OV 

IOLl'I=200mA VI1=3V, V,,=3V 

Vcc=VR=Vcc'=12V VI1=3V, V,,=OV 

Vcc=VR=Vcc'=12V VI1=OV, V,,=3V 

VI1=OV, V,,=OV 

Vcc=VR=Vcc'=12V VI1=3V, v,,=OV 

V,,=OV, V,,=3V 

Vcc=VR=Vcc'=12V, V'B=12V, v,,=OV, V,,=3V 

• MITSUBISHI 
"'ELECTRIC 

Ratings Unit 

-0.5-+16 V 

-0.5-+16 V 

-0.5-+16 V 

a-Vee V 

-0. 5-Vee'+2. 5 V 

±1.2 A 

±330 mA 

1. 15 W 

-10-+75 ·c 
-55-+125 ·C 

Umits 
Unit 

Min Typ Max 

3 12 15 V 

±200 mA 

3 Vee V 

a 0,4 V 

100 ms 

Limits 
Unit 

Min Typ Max 

100 

-100 
f.lA 

10,8 V 

10.8 V 

0,4 V 

0,4 V 

700 f.lA 

700 f.lA 

5 mA 

10 mA 

1. a 15. a mA 
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TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

a: 
w :: 
0 
D.. 

W 
(!l 

;2 
() 

a: 
w 
...J 
m 
< :: 
0 
...J 
...J 
< 

8 

~6 
~ 
E 
:c 

D.. 

z 4 
0 

~ 
D.. 
1ii 
~ 2 

o o 

POWER DISSIPATION 

,I, 2~cm2Jl' 5m~(t) 
ALUMINUM HEAT SINK 

......... V 
./ 

't'--
........ 

~FREE AIR 
/ -~ -

25 50 75 100 

AMBIENT TEMPERATURE Ta("C) 

2) Motor speed control by the VR and Vee 

20 

+ 
C 

C 

Vee' 

MITSU.-ISHI BIPOLAR DIGITAL ICs 

M54545L 

BI.DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 

1) 

c 
10-100,uF 

R2=30 

INPUT 2 O--t-----t---+-+_, 

3) Motor speed control by the Vee' 

Vee o--~---.---. 

+ 
C 

INPUTI 

20 

C 

1-10,uF 10-100!'F 1-10!'F 10-100,uF 
INPUT 1 

,-+-~-----<J 
INPUTI 

INPUT 2 0-1-----1,--+--+---, INPUT 2 o--t--~r-+--t-_ 

M54545L 

4) Motor speed control by the VR and Vee' 5) Motor speed control by the VR 

,-__ 2_0~ ___ -_-_ -10---100,u~t+ :r 
Vee 

0--....-----, 

M54545L 
o 

2-370 

INPUTI 
INPUT 20--+---+-+--+---, 

o 
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M54545L 
o 

10-100!,F 
INPUT1 



DESCRIPTION 
The M54546L, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for D-C motor control. 

FEATURES 
• Wide operating voltage range CVcc= 4 -16V) 
• TTL, PMOS and CMOS compatible input 
• Low output saturation voltage 
• Integral diodes for transient suppression 

• Small single-in-line package 

• Braking mode input 

APPLICATION 
Audio, video cassette recorder 

FUNCTION 
The M54546L, full bridge motor driver, has the logic circuitry 
and non-darlington power drivers for bidirectional control of 
D-C motors operating at currents up to 700mA. A braking 
mode by switching the both inputs high may make easier to 
control the motor. The both of the separated power supplies 
for the logic circuitry and the drivers are usable for motor 
speed control. The power supply of the predriver is con­
nected with the driver power supply to have a wider control 
range of motor supply voltage. 

LOGIC TRUTH TABLE 

INPUT OUTPUT 
NOTE 

IN, IN, A, a, 
L L "OFF" "OFF" Open state state 

H L H L 0 
L H L H 0 
H H L L Braking 

CIRCUIT SCHEMATIC 
VeGI 

1 

I 

1 

I 

1 

1 
I 

L ____ _ 
IN, 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54546L 

BI-DIRECTIONAL MOTOR DRIVER 

PIN CONFIGURATION (TOP VIEW) 

0, 
8 

GND 

POWER SUPPLY2 VCC2 

DRIVER POWER SUPPLY 2 VCC'2 

OUTPUTl a, <-

INPUT2 

GND 

GND 

INPUT 1 IN, -----+ 

OUTPUT 2 0, <-

DRIVER POWER SUPPLY 1 vee', 

POWER SUPPLY 1 veGI 

Outline lOP5 

-I 

1 

1 
I 

I 
I 

_____ J 
IN, 

s:: 
U1 
.:>-
U1 
.:>-
0> 
r 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54546L 

BI.DIRECTIONAL MOTOR DRIVER 

ABSOLUTE MAXIMUM RATINGS (Ta=2S'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

locmax) Peak output current top=10ms: Repetitive cycle O. 2Hz max 

10 Continuous output current 

Pd Power dissipation Ta=7S'C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=2S'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

10 Continuous output current 

V ,H "H"' Input voltage 

V'L "L" Input voltage 

ts Motor braking interval 

ELECTRICAL CHARACTERISTICS (Ta=25'C. unless otherwise noted) 

Symbol Parameter 

10Cleak) Output leakage current 

V OH (1) "H" Output saturation voltage (1) 

VOH (2) "H" Output saturation voltage (2) 

VO L(ll "l" Output saturation voltage (0 

VOL (2) "L" Output saturation voltage (2) 

IIH O} "H" Input current (1) 

IIH (2) "H" Input current (2) 

Icc Supply current 

2-372 

Test conditions 

Vcc=Vcc'=20V Vo=20V 

VI1=VI2=2V Vo=OV 

Vll=2V IOH (1)=-50mA 
Vcc=Vcc'=12V 

V,,=OV IOHII)=-100mA 

VI1=OV IOH {2)= -50mA 
Vcc=Vcc'=12V 

V,,=2V IOH)2)=-100mA 

VI1=OV IOLl1)=50mA 

Vcc=Vcc'=12V V,,=2V 

VI1=V,,=2V 
10Ll1)= 1 OOmA 

VI1=2V 10L (2)=50mA 

Vcc=Vcc'=12V V,,=OV 
IOLl2l= 1 OOmA 

VI1=VI2=2V 

Vcc=Vcc'=12V, VI1=2V, V1z=OV 

Vcc=Vcc'=12V, VI1=OV, VI2=2V 

V,,=2V, V,,=OV 

V,,=OV, VI2=2V 
Vcc=Vcc'=16V 

V,,=VI2=2V 

V1l=VI';'=OV 

••.. MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.5-+16 V 

-0.5-+16 V 

O-Vee V 

-0, 5-Vee'+2, 5 V 

±700 mA 

±150 mA 

600 mW 

-10-+75 'C 

-55-+125 'c 

Limits 
Unit 

Min Typ Max 

4 12 15 V 

±300 mA 

2 Vee V 

0 0.4 V 

100 ms 

limits 
Unit 

Min Typ Max 

100 

-100 
J-IA 

11.0 
V 

10.9 

11.0 
V 

10.9 

0.3 

0.35 V 

0.35 

0.3 

0.35 V 

0.35 

70 200 J-IA 

70 200 J-IA 

30 mA 

60 mA 

0 mA 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54546L 

BI·DIRECTIONAL MOTOR DRIVER 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 
1.6 

ffi 1.4 
~~ 

~~ 1. 2 
UJ ~ 

0 ~ ~ 1. 

~ ~ 0.8 
"-0 

~ ~ 0.6 
tIl"­
<00 
O~ ~ 0.4 
-,0 

~ 0.2 

o 
o 

........... 
i'-.. 

............ 
I'-.. 

25 50 75 

AMBIENT TEMPERATURE Ta('C) 

TYPICAL APPLICATION 

1) 

100 

VBo---~NV--~------------~-------------. 
R,=3!l 

C + 
1 0-1001' F 

R,=2!l 

.-------{( M Il-------, 

INPUT 2 Q---+-----t----+---+----, .---+--+--+--0 INPUT 1 

o 
M54546L 

2) MOTOR SPEED CONTROL BY THE Vee' 

Vcco-~~---.----------------------------. 

c + 
1-101'F 

r-----~~Ir_-----, 

INPUT 2 O----If--------+--+---+_-. 

M54546L 

•. MITSUBISHI 
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.---+--+'--t-----QINPUT 1 

o 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54547P 

BI-DIRECTIONAL MOTOR DRIVER WITH OP AMP AND TRANSISTOR ARRAY 

DESCRIPTION 
The M54547P, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver and dual general purpose NPN 
darlington pairs. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• 600mA output current 
• Braking mode input 
• Integral operational amplifier at direction control input 

• Output transient suppression 

APPLICATION 
Audio, vid\:lo cassette recorder 

{ 
INA+-- 1 

ANALOG 
INPUTS INA- __ 2 

ANALOG OA +- 3 
OUTPUT 

{
IN, -- 4 

INPUTS 

INz -- 5 

Veel 

VCC2 

ANALOG 
SWCTCH 

INPUT 

OUTPUT 1 

POWER 
SUPPLY 

DRIVER 
POWER 

SUPPLY 
OUTPUT2 

TRANSISTOR 

FUNCTION 
TRANSISTOR { INT, --+ 7 

INPUTS 
INTz --+ B 

10 --+ OT' } 

9 --+ OT> OUTPUT 

. The M54547P, full bridge motor driver, has the logic circuitry 
and darlington power drivers for bidirectional control of D-C 
motors operating at currents up to 600mA. The operational 
amplifier is connected to the direction control input through 
an analog switch controlled by pin 15 input. By switching the 
INAS input high and the IN, input low, the output of the 
amplifier appears at the output 0, so that the voltage across 
the bridge output is altered linearly by the amplifier input. 
The internal NPN darlington pairs are capable of sinking 
300mA and will withstand 20V in the OFF state. 

BLOCK DIAGRAM 

Vee1 INAs 

GND, OA 
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a, 

DRIVER 

INPUT 
CIRCUIT 

IN, 
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Outline 16P4 

16-pin molded plastic DIL 

Oz VCC2 aT' OT> 

I , 
DRIVER 

I 
DRIVER 

I 

I INPUT 
CIRCUIT 

I 

5 --0- J 
INz GNDz INTI INT> 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54547P 

BI.DIRECTIONAL MOTOR DRIVER WITH OP AMP AND TRANSISTOR ARRAY 

LOGIC TRUTH TABLE 

Input Output 
Note 

INsw IN; IN2 0, 02 

L L L H H Braking 

L L H H L 0 
L H L L H 0 
L H H L L Braking 

H L L A* H Analog 0 
H L H A* L Analog 0 
H H L L H 0 
H H H L L Braking 

A· : The output voltage is controlled by the amplifier output. 

ABSOLUTE MAXIMUM RATINGS (T a=2S'C ,unless otherwise noted) 

Symbol Parameter Conditions 

Vee1 Supply voltage 

VCC2 Driver supply voltage 

V 1,VIAS Input voltage 

Va Output voltage 

lop Peak output current top=10ms: Repetitive cycle O. 2Hz max 

10 Continuous output current 

VCEO Collector-emitter applied vOltage( transistor array) 

Ie Collector current( transistor array) 

V, Input voltage(Transistor array) 

Pd Power dissipation 
T a=25"C 

Ta=60"C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=2S'C, unless otherwise noted) 

Symbol Parameter 

V ee1 Supply voltage 

10 Continuous output current 

V ,H Input voltage(motor driver) 

V'L (IN" IN" INAs) 

ts Motor braking interval 

V ,H Transistor array input voltage 

V'L (INTI,INd 

Limits 

Min Typ Max 

4 12 15 

±100 

3 

0 

100 

4 

0 

• MITSUBISHI 
"'ELECTRIC 

Vee 

0.6 

10 

0,6 

Unit 

V 

rnA 

V 

rns 

V 

Ratings Unit 

-0.5-+16 V 

-0.5-+16 V 

O"-iVcc V 

-0. 5-Vee2+2. 5V V 

±600 rnA 

±150 rnA 

20 V 

300 rnA 

10 V 

1. 47 
W 

1. 06 

-10-+60 ·C 

-55-+125 ·C 
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MITSUBISHI BIPOLAR DIGITAL ICs 

MS4547P 

BI-DIRECTIONAL MOTOR DRIVER WITH OP AMP AND TRANSISTOR ARRAY 

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

Symbol Parameter Test conditions 
Min 

Output leakage eurrent(O" (2) 
Vee, =Vec2=16V Vo=OV. 

lo<leak) 
VINl =VIN2=VIAS=OV Vo=16V 

"H"Output saturation vOltage(O" 02) 
Vcc,=Vcc2=12V V'N' =OV, V'N2=3V 

V OH 10.3 
lo=-150mA V'N' =3V, V'N2=OV 

VOL "L"Output saturation voltage(O" 02) 
VCC1=VcC2=12V V'N' =OV, V'N2=3V 

lo=150mA V'N' =3V, V'N2=OV 

I, Input current(IN" IN2, INAs) Vcc,=12V, V,=3V 

lo(leak) Output leakage current( OT', OTt) Vo=30V, V,=O.6V 

Ic=100mA 
Voe "L"Output saturation voltage V,=4V 

Ic=200mA 

I, Input current V,=4V 

Ao OP Amp open-loop-gain 40 

ICCl Supply current Vcc,=12V, V'N,=V'N2=V'AS=3V 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

TYPICAL APPLICATION 

2-376 

cc 
UJ 

2.0 

~ 1.5 
o..~ 

UJ~ 
C!l 'C 
<0.. 
~z 
U 01.0 

~~ 
iECil <CI) 
~ 00.5 

9 
.J 
< 

POWER DISSIPATION 

........... 

......... 

25 50 '60 75 

AMBIENT TEMPERATURE TaCe) 

100 

ANALOG INPUT 

• MITSUBISHI 
.... ELECTRIC 

10k 

BIAS 

Limits 
Unit 

Typ Max 

±100 p.A 

V 

1.2 V 

0.3 mA 

lOa p.A 

1.3 
V 

1.5 

O. B mA 

dB 

6 mA 

L..... ______ -<>!INPUTS 

Unit: n 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54548L 

BI-DIRECTIONAL MOTOR DRIVER WITH MOTOR SPEED CONTROL 

DESCRIPTION 
The M54548L, BI-DIRECTIONAL MOTOR DRIVER, consists 
of a full bridge power driver designed for use in a D-C 
motor control circuit. The internal operational amplifier is 
capable for controlling the voltage across the bridge outputs, 

PIN CONFIGURATION (rOp VIEW) 

FEATURES 
• Wide operating voltage range 
• NMOS and CMOS compatible input 
• 1. 2A output current 
• Integral operational amplifier for output source voltage 

• Output transient suppression 

• Braking mode input 

APPLICATION 
Audio, video cassette recorder 

FUNCTION 
The M54548L, full bridge motor driver, has the logiC circuitry 
and the quasi-darlington power driver for bidirectional con­
trol of D-C motors operating at current up to 1. 2A. The in­
puts, S1, S2 and S3, are capable to control the bridge output 
polarity and also to select the supply voltage of the predriver 
from the voltages drived by V1, V2 or the output of the oper­
ational amplifier. 

LOGIC TRUTH TABLE 
Input Output DrIver power 

Note 
S, 5, Sa 0, 0, supply 

L L L "OFF"' "OFF" STOP state state 

L L H H L OP AMP OUTPUT PLAY(+) 

L H L L H OP AMP OUTPUT PLAY(-) 

L H H H L V, FF( 2) 

H L L L H V, REW(2) 

H L H H L V, FF( 1 ) 

H H L L H V, REW(l) 

H H H L L Vs BRAKING 

BLOCK DIAGRAM 
Sa 

GND 0, 02 Vee 

OUTPUT 1 ~ 

OUTPUT 2 ~ 02 

OUTPUT CONTROL 
INPUT 1 

OUTPUT CONTROL 
INPUT2 

POWER SUPPLY Vee 

OP AMP OUTPUT ~ 

OP AMP INPUT(+)-IN(+) 8 

OP AMP INPUT(-)-IN(-) 9 

INPUT3-

INPUT2-

INPUT 1-

s: 
'" ... 
'" ~ 
r 

Outline 12P9 

12-pin molded plastic SIL 
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o 

o 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54548L 

BI-DIRECTIONAL MOTOR DRIVER WITH MOTOR SPEED CONTROL 

ABSOLUTE· 'MAXIMUM RATINGS (Ta =25t. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage With an external heat sink (3000mm'Xl. 5mm') 

4 Pin. 5 Pin 
V, Input voltage 

Va Output voltage 

lo(rnax) Peak output current top=lOms; Repetitive cycle O. 2Hz max 

lOll) Continuous output current (I) 

10 1') Continuous output current (2) With an external heat sink (3000mm'Xl. 5mm') 

Pd Power dissipation Ta =75t 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta =25t. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

10 Continuous output current 

V'H "H" Input voltage 

V'L "L" Input voltage 

ts Motor braking interval 

ELECTRICAL CHARACTERISTICS (Ta=25t. unless otherwise noted) 

Symbol Parameter 

lodeak) Output leakage current 

VOH(l) "H" Output saturation voltage (I) 

VOH (2} "H" Output saturation voltage (2) 

VOL(l) "L" Output saturation voltage (1) 

VOL (2) "L" Output saturation voltage (2) 

I'H "H" Input current 

I'L "L" Input current 

Icc Supply current 

A Op amp open-loop-gain 

2-378 

Test conditions 

Vs,=OV 
Vo=OV 

Vs,=OV 
Vcc=Vs=20V 

Vo=14V 
VS3=OV 

Vcc=Vs=14V 

Vcc=ISV 

V'NI-)=OV 

vtN(+)=3V 

Vs,=Vs,=QV 

VS3=3V 

Vcc=ISV 

V'NI-)=OV 
VS,=VS3=OV 

Vs,=3V 
V'NI+)=3V 

Vcc=ISV 

VIN(-)=OV 
V,,=VS3=OV 

Vs,=3V 
V'NI+)=3V 

Vcc=ISV 

V'NI-'=OV 
Vs1=Vsz=OV 

VS3=3V 
V'NI+)=3V 

Vcc=ISV. V,s=3V (S,. s,. S3) 

Vcc=lSV. V,s=OV (S,. s,. S3) 

Vcc=16V. Vs,=Vs,=VS3=3V 

... MITSUBISHI 
"'ELECTRIC 

IOH=-200mA 

iOH=-500mA 

IOH=-200mA 

ioH=-500mA 

IOL=200mA 

IOL=500mA 

IOL=200mA 

IOL=500mA 

Limits Unit 

-0.5-+18 V 

-0. 5-+140r Vee 
V 

-0.5-Vee 

-0. 5-Vee+2. 5 V 

±1.2 A 

±300 rnA 

±600 rnA 

1.2 W 

-10-+75 "C 

-55-+125 "C 

Limits 
Unit 

Min Typ Max 

4 12 16 V 

±200 rnA 

3 V 

1 V 

100 rns 

Limits 
Unit 

Min Typ Max 

-100 

/-LA 

+100 

13 
V 

12.8 

13 
V 

12.8 

0.5 
V 

1.4 

0.5 
V 

1.4 

10 /-LA 

-20 /-LA 

25 rnA 

50 dB 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54548L 

BI-DIRECTIONAL. MOTOR DRIVER WITH MOTOR SPEED CONTROL 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 

.1 ! : 
,I" 25cm'X1. 5mm(t) -

ALUMINUM HEAT SINK 

"- V , rt·~;-
./ I 

'''-.., 
.......... 

r-- FREE AIR 
V -~ ~ 1---- ----

25 50 75 100 

AMBIENT TEMPERATURE Tare) 

TYPICAL APPLICATION 

INPUT 

CONTROL INPUT { 

F 
-

J 
12 11 10 9 8 7 

10k 

6 5 4 
5, S, S, IN IN Vs Vee V, V, 

(-)(+) 

M54548L 

20k 

rrllOk 

1 2 1 
0, GND 0, 

• MITSUBISHI 
~ELECTRIC 

10k 

12V 

10k 

7-

+ 
10-100,uF * 

Unit: n 
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DESCRIPTION 
The M54549L, DUAL BI-DIRECTIONAL MOTOR DRIVER, 
consists of two separated full bridge power drivers designed 
for use in a D-C motor control circuit. 

FEATURES 
• Two separated full bridge driver 
• Wide operating voltage range (Vee =4-16V) 
• TTL, PMOS and CMOS compatible input 
• Low output saturation voltage 
• Integral diodes for transient suppression 
• 2A output current 
• Braking mode input 
• Internal thermal shutdown protection 
APPLICATION 
Audio, video cassette recorder 

FUNCTION 
The M54549L, dual full bridge power drivers, has the logic 
circuitry and dual quasi-darlington power drivers for bi­
directional control of D-C motors operating at currents up to 
1.2A. The input 8E selects the one of the bridges and the 
inputs 8, and S2 determines the output polarity of the desig­
nated bridge. 

LOGIC TRUTH TABLE 
Input Output Note 

SE S, ~ 0, 02 03 O. Output 0, ,0, Output 0,,0, 

0 0 0 OFF OFF OFF OFF Open Open 

0 0 1 0 OFF OFF 0 Open 

0 0 0 OFF OFF 0 Open 

0 0 0 OFF OFF Braking Open 

0 0 OFF OFF OFF OFF Open Open 

1 0 OFF OFF 1 0 Open 0 
0 1 OFF OFF 0 Open 0 

OFF OFF 0 0 Open Braking 

BLOCK DIAGRAM 

SE S, 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54549L 

DUAL BI-DIRECTIONAL MOTOR DRIVER 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT 1 0, 
POWER SUPPLY 1 Veel 0 

DRIVER POWER SUPPLY 1 Vee', 

OUTPUT 2 

s:: 
INPUT SE 0"1 

"'" 0"1 
INPUT 1 "'" <0 

INPUT 2 r 

OUTPUT 3 

DRIVER POWER SUPPLY 

POWER SUPPLY 0 
OUTPUT 4 

Outline 12P9 

12-pin molded plastic 81L 

o. 

+-------+-----+ --J 

----{s 
GND 

I 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54549L 

DUAL BI-DIRECTIONAL MOTOR DRIVER 

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

Symbol Parameter Conditions 

VCC(l) Supply voltage (1) 

VCC (2) SUpply voltage (2) With an external heat sink(3000mm2Xl. 5mm) 

Vee Driver supply voltage 

V, Input voltage 

Vo Output voltage 

lo(rnax) Output peak current Top=10ms. repetitive cycle O. 2Hz max 

10 (1) Continuous output current (1) 

10 (2) Continuous output current (2) With an external heat sink(3000mm'Xl. 5mml 

Pd Power dissipation Ta=75'C 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS {Ta=25'C, unless otherwise noted I 

Symbol Parameter Conditions 

Vcc Supply voltage 

10 Output current 

V'H "H"lnput voltage Inputs S" S, and SE 

V'L "L"lnputs voltage Input 8,. 82 and SE 

ts Input switching interval It is prohibited to switch the inputs at the same time. 

TOFF Thermal shutdown temperature Junction temperature 

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

Symbol Parameter 

lo<leak) Output leakage current 

VOHO) "H"Output saturation voltage (1 I 

V OL (l) "L"Output saturaticn voltage 

I'H "H"lnput current 

I'L "L"lnput current 

lee Supply current 

Test conditions 

Vcc=Vcc'=18V Vo=18V 

VS,=VS2=OV, VSE=OVO~V Vo=OV 

10H 11I=-200mA 
Vcc=Vcc'=12V 

10H 11I=-500mA 

IOL=200mA 
Vcc=Vcc'=12V 

IOLlII=500mA 

Vcc=Vcc'=12V, V,=2V 

Vcc=Vcc'=12V, v,=OV 

Vcc=Vcc'=12V 

• MITSUBISHI 
.... ELECTRIC 

VSE=OV, VS,,,,,,VS2=OV 

VSE=OV, VS,=VS2=OV 

VSE=OV, Vs,=OV, VS2=2V 

Ratings Unit 

-0,5~+18 V 

-0,5~+18 V 

-0,5~+18 V 

O~Vee V 

-2~Vee'+2, 5 V 

±2 A 

±330 rnA 

±600 rnA 

1. 20 W 

-1O~+75 ·C 

-55~+125 ·C 

Limits 
Unit 

Min Typ Max 

4 12 16 V 

±300 rnA 

2 Vee V 

0 0,4 V 

100 rns 

150 

Limits 
Unit 

Min Typ Max 

100 

-100 
/-<A 

10.8 
V 

10.7 

0,5 
V 

1. 35 

70 200 /-<A 

70 200 /-<A 

10 rnA 

20 rnA 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54549L 

DUAL BI-DIRECTIONAL MOTOR DRIVER 

TYPICAL APPLICATION 

o 

2-382 

ALLOWABLE AVERAGE 

o 

POWER DISSIPATION 
MOTOR S, 

DIRECTION CONTROL IOcNp=-cU=T--· 

S;> 
.1 2L'x\.5mmlt)-

ALUMINUM HEAT SINK 

.......... / 
./ 

....... ~ 
......... 

V-- FREE AIR 
/ 

r--~ ~ 

25 50 75 100 

AMBIENT TEMPERATURE TaCe) 

• MITSUBISttl 
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SE MOTOR SELECT INPUT 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54560P 

7-UNIT lSOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54560P, 7-channel source driver, consists of 7 PNP 
and 7 N PN transistors, connected to form high current gain 
driver with PNP action. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High output sustaining voltage to 40V 
• Output source current to 150mA 
• Integral diode for transient suppression 

• Active "L" input 
• Wide operating temperature range (Ta =-20-+75'C) 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 
• Interfacing for standard MOS/BIPOLAR logics 

FUNCTION 
The M54560P is comprised of seven PNP-NPN darlington 
source driver pairs with 20kO series input resistors. Each 
output has an integral diode for inductive load transient sup­
pression. The anodes of the diodes and the substrate con­
nected together to pin 9 . The outputs are capable of driving 
150mA and are rated for operation with output voltages of up 
to 40V. The output is turned ON by switching the input low. 

INPUT 

CIRCUIT 

INPUT 

OUTPUT 

Outline 1SP4 

SCHEMATIC 

I--~-- vs 
I I 

I 27k I 
I I 
I I 
I 20k I 

10- j-""" * h. I 
I 

7k 
I 
I , 
I OUTPUT , 

~SUB* 

16-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unless otherwise noled) 

Symbol Parameter 

VCEO Output sustaining voltage 

Vs Supply vollage 

V, Input voltage 

10 Output current 

IF Clamp diode forward current 

V R Clamp diode reverse voltage 

Pd Power dissipation 

Topr Operating ambient temperature range 

.Tstg Storage temperature range 

Conditions 

Output is in "L" 

Per channel current at "H"output 

Ta=25'C 

• MITSUBISHI 
"'ELECTRIC 

Limits 

40 

40 

0, 40 

-150 

-150 

40 

1. 47 

-20-+75 

-55-+125 

UNIT: 0 

Unit 

V 

V 

V 

rnA 

rnA 

V 

W 

·c 
·c 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54560P 

7-UNIT lSOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 40 V 

Percent duty cycle 
-100 rnA Output current 

less than 90% 
10 per channel 

Percent duty cycle 
-50 rnA 

less than 100% 

V'H "H" Input voltage Vs-O.2 V 

lo=-l00mA Vs-5 V 
V'L "L" Input voltage 

lo=-SOmA Vs-3.5 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

1S(leak) Supply leakage current Vs=40V 100 

V,=Vs-SV,lo=-100mA 1.5 
VCE(sat) Output saturation voltage 

V,=Vs-3.SV, lo=-SOmA 1.2 

I, Input voltage V,=Vs-8.SV -670 

VF Clamp diode forward voltage IF=-100mA ~2.4 

V R Clamp diode reverse voltage 1.=100,uA 40 

hFE DC forward current gain Vs-Vo=4V. lo=-100mA. Ta=2S'C 500 

TYPICAL CHARACTERISTICS 

ALLOWABLE AVERAGE 

POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54560P 

7-UNIT 150mA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54561P 

7-UNIT 300mA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54561 P, 7-channel source driver, consists of 7 PNP and 
14 NPN transistors connected to form high current gain driv­
er with PNP action. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High output sustaining voltage to 40V 
• High output source current to 300mA OUTPUT 

• Integral diode for transient suppression INPUT 

• Active "L" input 
• Wide operating temperature range (Ta =-20-+75"C) 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 

• Active "L" input Outline 16P4 

• Interfacing for standard MaS/BIPOLAR logics 

CIRCUIT SCHEMATIC 
FUNCTION 
The M54561 P functions like a PNP transistor and the com­
pound PNPINPNINPN output provides high current gain. 
Each output has an integral diode for inductive load transient 
suppression and the anodes of the diodes and the substrate 
are connected together to pin 9 . 

r-~--~--------------~-+O Vs 

The output are capable of driving 300mA and are rated for 
operation with output voltage up to 40V. 
The output is turned ON by switching the input low. 

I 
27k 

20k 
INPUT o--+-..J\Iv\.---+--l 

7k 

16-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unless otherwise noted) 

Symbol 

VCEO 

Vs 

V, 

10 

IF 

V R 

Pd 

Topr 

Tstg 

2-386 

Parameter 

Output sustaining voltage 

Supply voltage 

Input voltage 

Output current 

Clamp diode forward current 

Clamp diode reverse voltage 

Power dissipation 

Operating ambient temperature range 

Storage temperature range 

Conditions 

Output is in "L" 

Per channel current at "H"output 

Ta=25t 

• MITSUBISHI 
"ELECTRIC 

Limits 

40 

40 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54561P 

7-UNIT 300mA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta =-20-+75·C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 40 V 

Percent duty cycle 
-250 Output current mA 

less than 15% 
10 per channel 

Percent duty cycle 
-100 mA 

less than 50% 

V'H "H" Input voltage Vs-0.2 V 

V'L "L" Input voltage lo=-250mA Vs-3 V 

ELECTRICAL CHARACTERISTICS (Ta =-20-+75t, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

Is(leak) Supply leakage current Vs=40V 100 

V,=Vs-3V, lo=-250mA 2.3 
VCE(sat) Output saturation voltage 

V,=Vs-3V,lo=-100mA 2. a 
I, Input current V,=Vs-3.5V -250 

V F Clamp diode forward voltage I, =-300mA -2.4 

V R Clamp diode reverse voltage I. =100,uA 40 

hFE DC forward current gain Vs-Vo=4V, lo=-300mA, T a=25t 1000 

TYPICAL CHARACTERISTICS 

ALLOWABLE AVERAGE 
POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54561P 

7-UNIT 300mA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 
AS A FUNCTIONAL OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54562P 

8-UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54562P, 8-channel source driver, is designed for use 
with + 6 to +16V MOS logic systems. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High output sustaining voltage to 50V 
• High output source current to 500mA 
• Integral diode for transient suppression 

• 6-16V CMOS compatible input 
• Wide operating temperature range (Ta =-20-+75'C) 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 
• Interfacing for standard MaS/BIPOLAR logics 

FUNCTION 
The driver of the M54562P is comprised of a N PN invertor 
and compound PNP/NPN/NPN output source driver, and the 
output is turned ON by an active high input level. Each out­
put has an integral diode for inductive load transient supp­
ression. The outputs are capable of driving 500mA and are 
rated for operation with output voltage up to 50V. 

INPUT 

Outline 18P4 

CIRCUIT SCHEMATIC 

20k 

8.5k 
I N PUT ~--'-/>,\r-"'----; 

I • I 

• I 
I 
I 

OUTPUT 

L_ - --~-~-------+-+-o GND 

18-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta =-20-+75'C, unless otherwise noted) 

Symbol Parameter 

VCEO Output sustaining voltage 

Vs Supply voltage 

V, Input voltage 

10 Output current 

IF Clamp diode forward current 

V R Clamp diode reverse voltage 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperatur,e range 

Conditions 

Output is in "L" 

Per channel current at "H" output 

Ta=25'C 

• MITSUBISHI 
"ELECTRIC 

Limits 

50 

50 

0,30 

-500 

-500 

50 

1. 79 

-20-+75 

-55-+125 

UNIT: fl 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54562P 

8-UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=~20-+75·C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 50 V 

Percent duty cycle 
-350 Output current rnA 

less than 8% 
10 per channel 

Percent duty cycle 
-100 rnA 

less than 55% 

V'H "H" Input voltage lo=~350mA 4 5 V 

V'L "L" Input voltage 0.2 V 

ELECTRICAL CHARACTERISTICS (Ta=~20-+75·C, unless otherwise noted) 

limits 
Symbol Parameter Test conditions 

Min Typ Max 

Is (leak) Supply leak current Vs=50V, V,=O. 2V 100 

Vs=10V, V,=4V, lo=-350mA 2.4 
VeE (sat) Output saturation voltage 

Vs=10V, V,=4V, lo=-lOOmA 2. a 
V,=5V 0.75 

I, Input current 
V,=25V 4.7 

Is Supply current Vs=50V, V,=5V 6.5 

V F Clamp diode forward voltage IF=-350mA -2.4 

V R Clamp diode reverse voltage IA=1001'A 50 

TYPICAL CHARACTERISTICS 

ALLOWABLE AVERAGE 
POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54562P 

8·UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54563P 

8-UNIT SOOmA SOURCE TYPE. DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54563P, 8-channel source driver, is designed for use 
with + 6 to + 16V MOS logic systems. 

FEATURES 
• High output sustaining voltage to 50V 
• High output source current to 500mA 
• Integral diode for transient suppression 
• Wide operating temperature range (Ta=-20-+75°C) 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 
• Interfacing for standard MOS/BIPOLAR logics 

FUNCTION 
The driver of the M54563P is comprised of a NPN invertor 
and compound PNPINPN/NPN output source driver and the 
output is turned ON by an active high input level. Each out­
put has an integral diode for inductive load transient sup­
pression. The outputs are capable of driving 500mA and are 
rated for operating with output voltage up to 50V. 

PIN CONFIGURATION (TOP VIEW) 

INPUT OUTPUT 

Outline 18P4 

CIRCUIT SCHEMATIC 

20k 

3k 
I N PUT o-.-w~..--I 
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i: 
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'--'vVv-<"-¥~""""'-o OUTPUT 

L----~--~----------_4_4~GND 

UNIT: n 

18-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta =-20-+75'C, unless otherwise noted) 

Symbol Parameter 

VCE<? Output sustaining voltage 

Vs Supply voltage 

V, Input voltage 

10 Output current 

IF Clamp diode forward current 

V R Clamp diode reverse voltage 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

2-392 

Conditions 

Transistor OFF 

Transistor OFF 

Ta = 25"C 

• MITSUBISHI 
"'ELECTRIC 

Limits 

50 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54563P 

a-UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta =-20-+75"C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 50 V 

Percent duty cycle 
Output current -350 rnA 

less than 8% 
10 per channel 

Percent duty cycle 
-100 rnA 

less than 55% 

V ,H "H" Input voltage 10=-350mA 2.4 V 

V ,L "L" Input voltage 0.2 V 

ELECTRICAL CHARACTERISTICS (Ta =-20-+75"C, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

Is !leak) Supply leakage current Vs =50V,V,=0.2V 100 

Vs= 10V, V, = 2.4 V.lo = -350 mA 2.4 
VeE (sat) Output saturation voltage 

Vs= 10V, V, = 2.4 V, 10 =-100 mA 2 

V,=3V 1 
I, Input current 

V, =lOV 5 

Is Supply current Vs =50 V. V, = 3 V 6.5 

V F Clamp diode forward voltage IF =-350 mA -2.4 

V R Clamp diode reverse voltage I, =100,uA 50 

TYPICAL CHARACTERISTICS 

ALLOWABLE AVERAGE 
POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPO,,-AR DIGITAL ICs 

MS4563P 

a.UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54564P 

a-UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54564P, 8-channel source driver, is designed for inter­
facing between low power digital logic and a fluorescent 
display. 

FEATURES 
• High output sustaining voltage to 50V 
• High output source current to 500mA 
• CMOS, TTL Compatible input 
• Internal pull-down resistors 
• Wide operating temperature range (Ta =-20-+75"C) 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 
• Interfacing for standard MaS/BIPOLAR logic 

FUNCTION 
The driver of the M54564P is comprised of a N PN invertor 
and compound PNPINPN/NPN output source driver and the 
output is turned ON by an active high input level. Each out­
put has 50kO pull-down resistor suitable for driving fluores­
cent displays. The outputs are capable of driving 500mA and 
are rated for operation with output voltage up to 50V. 

PIN CONFIGURATION (TOP VIEW) 

INPUT OUTPUT 

GND Vs 

Outline 18P4 

CIRCUIT SCHEMATIC 
r--....--~--..--_<> Vs 

20k 

8k 
IN PUT o-..-"'Vv-....... ~ 

I 
I + 20k 

I 1.5k 7.2k 3k 

GNDo-~-~~~------~ 

50k 

18-pin molded plastic OIL 

I 
I 
I 

~ 

UNIT: fl 

ABSOLUTE MAXIMUM RATINGS (Ta=-20~+75t. unless otherwise noted) 

Symbol 

VCEO 

Vs 

V, 

10 

Pd 

Topr 

Tstg 

Parameter 

Output sustaining voltage 

Supply voltage 

Input voltage 

Output current 

Power dissipation 

Operating ambient temperature range 

Storage temperature range 

Conditions 

Ta=25"C 

• MITSUBISHI 
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Limits Unit 

50 V 

50 V 

0,30 V 

-500 rnA 

1. 79 W 

-20-+75 "C 

-55-+125 "C 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54564P 

a-UNIT SOOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta =-20-+75t, unless otherwise noted) 

limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 50 V 

Percent duty cycle 
-350 Output current rnA 

less than 8% 
10 per channel 

Percent duty cycle 
-100 rnA 

less than 60% 

V'H "H" Input voltage lo=-350mA 4 V 

V'L "L" Input voltage 0,2 V 

ELECTRICAL CHARACTERISTICS (Ta =-20-+75t, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

1S(leak) Supply leak current Vs=50V, V,=O.2V 100 

Vs=lOV !lo=-350mA 2.4 
VCE(sa!) Output saturation voltage 

Ilo=-100mA V,=4V 2 

V,=4V 0.7 
I, Input current 

V,=25V 4.7 

Is Supply current Vs=50V, V,=4V 6.5 

TYPICAL CHARACTERISTICS 

ALLOWABLE AVERAGE 

POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54564P 

8-UNIT SOOmA SOURCE TYPE DARL IN GTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYCLE 
-500 
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DESCRIPTION 
The M54565P, 8-channel sink driver, consists of 7 PNP and 7 
NPN transistors connected to form high current gain driver 
pairs. 

FEATURES 
• Output breakdown voltage to 20V 

• Output sink current to 50mA 
• Wide operating temperature range (Ta =-20-+75°C) 

• "L" Active Input 

APPLICATIONS 
• LED or incandescent display driver 
• Interfacing for standard MOS/BIPOLAR logics 

FUNCTION 
The M54565P is comprised of eight PNP-NPN non darlington 
sink drivers. It functions from 2 V of supply voltage and fea­
tures low output saturation voltage. The output is turned ON 
by switching the input low. 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54565P 
8-UNIT SOmA TRANSISTOR ARRAY 

(INPUT "L" ACTIVE) 

PIN CONFIGURATION (TOP VIEW) 

INPUT 

Outline 18P4 

CIRCUIT SCHEMATIC 

INPUT 
I 
I 

r--,.-----<lGND 

OUTPUT 

i 1k 
I 

OUTPUT 

: 5Dk 
I 

L - - - -----....... -+-<lVcc 
UNIT: n 

18-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75"C. unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 
--,. 

V CEO Output sustaining voltage 

Ie Collector current 

V, Input voltage 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

2-398 

Conditions 

Transistor OFF 

Transistor ON 
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limits 

10 

20 

50 

0, Vee 

-20-+75 

-55-+125 

Unit 

V 

V 

mA 

V 

°C 

t 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54565P 

a-UNIT SOmA TRANSISTOR ARRAY 
(INPUT "L" ACTIVE) 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 2 6 V 

Vo Output voltage 20 V 

Ie Collector current 20 rnA 

I'H "H" Input current 8 !'A 

I'L "L" Input current [ lo=40mA -200 !'A 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75t, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

lodeak> Output leakage current Vee =6V, Vo =20V 50 

Vee = 3 V [ le=20mA 0.17 
VeE(sa!) Output saturation voltage 

lie =40mA 0.23 I, =-200;. A 

V, Input voltage Vee =2V, I, =-200;. A 1 

Icc Supply current Vcc= 3 V, I, =-200;. A 4 

hFE DC forward current gain VeE =4V, Vee =3V, Ie =40mA, T a =25"C 800 

TYPICAL CHARACTERISTICS 
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DC CURRENT GAIN 

CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54566P 
7-UNIT 400mA DARLINGTON TRANSISTOR ARRAY 

(INPUT"L" ACTIVE) 

DESCRIPTION 
The M54566P, 7-channel sink driver, consists of 7 PNP and 14 
NPN transistors connected to form high current gain driver 
pairs. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High output sustaining voltage to 50V 
• High output sink current to 400mA 
• "L" Active input 
• Wide operating temperature range (Ta =-20-+75"(;) 

APPLICATIONS 
• Relay and printer driver 
• Interfacing between standard MOS/BIPOLAR logiCS 

FUNCTION 
The M54566P is comprised of seven PNP invertors with 8 k!l 
series input resistors and NPN darlington sink drivers. The 
output is turned ON by switching the input low. The outputs 
are capable of sinking400mA and will withstand 50V in the 
OFF state. 

INPUT 

CIRCUIT 

INPUT 

GND vee 

Outline 16P4 

SCHEMATIC 

r--

:t 20k 
I 
I 

8k I 
I , 

3k 

~ 
l6-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75"C, unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

V CEO Output sustaining voltage 

V, Input voltage 

Ie Collector current 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

2-400 

Conditions 

Transistor OFF 

Transistor ON 

Ta =25"C 
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Limits 
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1. 47 

-20-+75 

-55-+125 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54566P 

7-UNIT 400mA DARLINGTON TRANSISTOR ARRAY 
(INPUT "L" ACTIVE) 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75·C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4 5 8 V 

Percent duty cycle 
350 rnA 

Collector current less than 10% 
Ie 

per channel Percent duty cycle 
200 rnA 

less than 30% 

V'H "H" Input voltage lo,leakl=5OI'A Vee-0. 2 V 

V'L "L" Input voltage le=350mA 0 Vcc-3 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75t, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

V(BR)CEO Output sustaining voltage ieEo =100 I'A 50 

lie =350 mA 2.2 
VeE (sab Output saturation voltage 

I, Input current 

lee Supply current 

hFE DC forward current gain 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54566P 

7·UNIT 400mA DARLINGTON TRANSISTOR ARRAY 
(INPUT "L" ACTIVE) 

ALLOWABLE COLLECTOR CURRENT 
AS A FUNCTION OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54567P 

4-UNIT I.SA DARLINGTON TRANSISTOR ARRAY WITH CLAMP DIODE 

DESCRIPTION 
The M54567P, 4-channel sink driver, consists of 4 PNP and 14 
NPN transistors to form high current gain driver pairs. 

FEATURES 
• High output sustaining voltage to 50V 
• High output current to 1. 5A 
• Integral diodes for transient suppression 

• NMOS Compatible input 
• Wide operating temperature range (Ta =-20-+75°C) 

APPLICATIONS 
• Relay and printer driver 
• LED or incandescent display digit driver 

FUNCTION 
The M54567P is comprised of four PNP invertors with 8kO 
series input resistors and NPN darlington sink drivers. Each 
output has an integral diode for inductive load transient sup­
pression and the anodes of the diode connected to pins 9 
and 16. The outputs are capable of sinking 1. 5A and will 
withstand 50V in the OFF state. 

PIN CONFIGURATION (TOP VIEW) 

Outline 16P4 

CIRCUIT SCHEMATIC 
r--1"--------Ovcc 

22k COM 

I NPUT o,-~-"'I\r-+-{ .---....... -j--Q OUTPUT 
I 
I 

t 
I 

8k 

I GND L ________________ ~_J 

UNIT: .0 

16-pin molded plastic DIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75°C, unless otherwise noted) 

Symbol 

Vee 

VCEO 

V, 

Ie 

V R 

IF 

Pd 

Topr 

TS!g 

Parameter 

Supply voltage 

Output sustaining voltage 

Input voltage 

Collector current 

Clamp diode reverse voltage 

Clamp diode forward current 

Power dissipation 

Operating ambient temperature range 

Storage temperature range 

Conditions 

Transistor OFF 

Transistor ON 

Pulse width:>;10ms, Repetitive cycle:>;10Hz 

Ta =25"C 

• MITSUBISHI 
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Limits Unit 

10 V 

50 V 

30 V 

1.5 A 

50 V 

1.5 A 

1 A 

1. 92 W 

-20-+75 t 

-55-+125 °C 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54567P 

4.UNIT1.SA DARLINGTON TRANSISTOR ARRAY WITH CLAMP DIODE 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4 5 6 V 

Vo Output voltage 0 40 V 

Air units ON 
0 1. 25 

Collector current Percent duty cycle';; 4 % 
Ie A 

per channel All units ON 
0 0.7 

Percent duty eyele,;;18% 

V ,H "H" Input voltage 101Ieakl=50,uA Vee-0.5 V 

V'c "L" Input voltage Ie =1. 25A Vee-3.5 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75t. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

V(BR) CEO Output sustaining voltage leEQ=100,uA 50 

Icc Supply current Vee = 6 V, V, =0. 5V 3.0 4.5 

Vee = 4 V Ile=1.25A 2.2 
Vee (sat) Output saturation voltage 

I Ie =0. 7A V, =0.5V 1.7 

V, =Vee -3. 5V -0.6 
I, Input current 

V, =Vee- 6 V --:0.95 

V R Clamp diode reverse voltage IR=100,uA 50 

V F Clamp diode forward voltage IF=1. 25A 2.3 

hFe DC forward current gain Vee =4V, VeE =4V, Ie =lA, Ta =25'(; 4000 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 

OUTPUT CURRENT 
CHARACTERISTICS 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54567P 

4-UNIT 1.SA DARLINGTON TRANSISTOR ARRAY WITH CLAMP DIODE 

ALLOWABLE COLLECTOR CURRENT 

AS A FUNCTION OF DUTY CYCLE 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54568L 

4.UNIT 30mA PNP TRANSISTOR ARRAY 

DESCRIPTION 
The M54568L, general purpose transistor array, consists of 4 
PNP transistors connected in a commom-emitter configura­
tion. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• 20V breakdown 
• 30mA output source current capability 
• Wide operating temperature range (Ta=-20-+75°C) 

APPLICATION 
LED or incandescent display driver 

FUNCTION 
The M54568L is comprised of 4 PNP transistors. ALL emitters 
are connected to pin 5 . Each transistor is capable of switch­
ing 30mA and will withstand 20V in the OFF state. 

o 
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Outline 10P5 

CIRCUIT SCHEMATIC 

Bl 

I 
I 

Cl B2 

~ I 

C2 VE GND C3 

L ______ ~_- ___ ----

B3 C4 

10-pin molded plastic SIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unless otherwise noted) 

Symbol 

VeBo 

VEaa 

VCEO 

Ie 

Ie 

Pd 

Topr 

Tstg 

Parameter 

Collector-base sustaining ,voltage 

Emitter-base sustaining voltage 

Collector-emitter sustaining voltage 

Collector current per transistor 

Base current per transistor 

Power dissipation 

Operating ambient temperature range 

Storage temperature range 

Conditions 

Base voltage: OV 

Base voltage: OV 

Emitter voltage: OV 

Ta =25'C 
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Limits 

-40 

-40 

-20 

-30 

-20 

1000 

-20-+75 

-55-+125 

B4 

Unit 

V 

V 

V 

mA 

mA 

mW 

°C 

°C 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54568L 

4.UNIT 30mA PNP TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

'c Collector current i 1e=-3mA 0 -20 rnA 

la Base current (} -10 rnA 

VE Emitter current -0.3 20 V 

Va Base voltage -0.3 V E V 

ELECTRICAL CHARACTERISTICS (T a=-20-+75"C, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

V(BR)CBO Collector-emitter sustaining voltage Ie =-IO,uA, V. =0 V, V, : OPEN -40 

V(BR)EBO Emitter-base sustaining voltage 1,=-IO,uA, V.=OV, Ve: OPEN -40 

V(BR)CEO Collector-emitter sustaining voltage le=-100,uA, V,=OV, V.: OPEN -20 

Ie =-20 rnA, I. =-3 rnA, V, =5 V -0.3 
VCE(sal) Collector-emitter saturation voltage 

Ie =-2 rnA, I. =-0. 2 rnA, V, =5 V -0.28 

Ve, =-.4 V Ile=-2mA 20 
hFE DC forward current gain 

Ta =25'C I Ie =-20 mA 15 

TYPICAL CHARACTERISTICS 
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'1------ Ta =75"(; Ht----t--1-H+t+Jj 
--Ta =25"(; 

1--____ Ta =_20"(;Ht----t--1-H+t+Jj 

100~~. 

l°L-_L-~~LL~~_~-L-L~~ 
-1 -3 -5 -7 -10 -3 -5 -7 -100 

COLLECTOR CURRENT Ic(mA) 
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Unit 

V 

V 

V 

V 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54569P 

a-UNIT 30mA PNPTRANSISTOR ARRAY 

DESCRIPTION 
The M54569P, general purpose transistor array, consists of 8 
PNP transistors connected in a common-emitter configura­
tion. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• 20V breakdown 
• ·30mA output source current capability 
• Wide operating temperature range (Ta =-20-+75°C) 

APPLICATION 
LED or incandescent display driver 

FUNCTION 
The M54569P is comprised of 8 PNP transistors. All emitters 
are connected to pin 10. Each transistor is capable of 
switching 30mA and will withstand 20V in the OFF state. 

Outline 18P4 

CIRCUIT SCHEMATIC 

~
c 

B I 

* v
E I 

I 
L--------oGND 

18-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unless otherwise noted) 

Symbol Parameter 

VCBO Collector-base sustaining voltage 

VEeo Emitter-base sustaining voltage 

VCEO Collector-emitter sustaining voltage 

Ie Collector current per transistor 

IB Base current per transistor 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

2-408 

Conditions 

Base voltage: OV 

Base voltage: ov 
Emitter voltage: OV 

Ta=25'C 

.• MITSUBISHI 
...... ELECTRIC 

Limits 

-40 

-40 

-20 

-30 

-20 

1. 47 

-20-+75 

-55-+125 

Unit 

V 

V 

V 

rnA 

rnA 

W 

'c 
'c 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54569P 

a-UNIT 30mA PNP TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75"(;, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Ic Coliector current 11.=-3mA 0 -20 rnA 

IB Base current 0 -10 rnA 

V E Emitter Yoltage -0.3 20 V 

VB Base voltage -0.3 VE V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

Ic=-lOt'A, V.=OV 
V{BRJ ceo Collector-emitter sustaining voltage -40 

V,: OPEN 

1,= - lOt' A, VB=OV 
V(BR)EBO Emitter-base sustaining voltage -40 

Vc: OPEN 

Ic=-100t'A, V,=OV 
V(BR) CEO Collector-emitter sustaining voltage -20 

VB: OPEN 

Ic=-20mA IB=-3mA, V,=5V -0,3 
VCE!sat) Collector-emitter saturation voltage 

Ic=-2mA 1.=-0.2mA, V,=5V -0.28 

Vc,=-4V Ilc=-2mA 20 
hFE DC forward current gain 

j 1c=-20mA T a=2S'C 15 

TYPICAL CHARACTERISTICS 

-40 

"< 
E -30 ']J 
t-
Z 
Ul 
a: 
a: -20 ::J 
() 

a: 
0 
t-
() -10 w 
...J 
...J 
0 
() 

o 

OUTPUT CHARACTERISTICS 

~~BJ-3J I I 
- .. _- Ta =75"C 

--Ta =25t I / ---- Ta =-20t ,-

I / 
I / " I 

I 1/ 
I V/ I 

/h' 
I~ 

-P~ 
o 50 100 150 200 
COLLECTOR-EMITTER SATURATION 

VOLTAGE VCE(sav(mV) 

w 
~ 

.c 
Z « 
(!) 

t­
Z 
W 
a: 
a: 
::J 
() 

() 
o 

DC CURRENT GAIN 

CHARACTERISTICS 

100~~~~f.~ijl~~~$lfll 5~VPE 14y 
r------ Ta =75t H--+--+-++I-+++l 

3 r--'-- T a =25t H--+--+-++I-+++l 
---- Ta =-20t 

10°ml~. 

10_Ll ---L--L.3.......L-_"="5 .LL'lJ_J.,1O:----'---'-3::-'-'::-5...Ll-7,w_l 00 

COLLECTOR CURRENT Ic(mA) 
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Unit 

V 

V 

V 

V 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54571P 

6-UNIT 350mA TRANSISTOR ARRAY AND MOTOR DRIVER 

DESCRIPTION 
The M54571 P, 6-channel sink driver and voltage regulator, is 
designed for use with a small printer. 

PIN CONFIGURATION (TOP VIEW) 

VB 

FEATURES 
• High output sustaining voltage to 40V NC Vp 

• High output sink current to 350mA 
• Voltage regulator with a control circuit GND COM 

• Wide operating temperature range (Ta=-20-+75"C) 

APPLICATION 
Small calculator printer driver 

INPUT OUTPUT 

FUNCTION 

Outline 20P4 NC: NO CONNECTION 

The M54571 P is designed for driving a small serial printer 
made by CITIZEN and EPSON, and consists of 6 relay driv­
ers and 1. 2A motor driver. Each driver has 4. 3kO series in­
put resistor and output transient suppression diode. The 
driver outputs are capable of sinking 350mA and will with­
stand 43V in the OFF state. The output of the motor driver at 
pin 18 can drive 1. 2A. 

CIRCUIT SCHEMATIC 

20-pin molded plastiC OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C, unless otherwise noted) 

Symbol 

Vcc 

VCEO 

IC1 

IC2 

IC3 

IC4 

Ie? 

V, 

V1(IDF) 

VR(IDF) 

VR(D) 

IF(D) 

Pd 

Topr 

Tstg 

2-410 

Parameter 

Supply voltage 

Output sustaining voltage 

Collector current 

Input voltage 

Input reverse voltage 

Clamp diode reverse voltage 

Clamp diode forward current 

Power dissipation 

Operating ambient temperature range 

Storage temperature range 

Conditions 

T" 

T" 

T" 

Spike current 2A max 
T" 

Pulse width~ 5 ms, Duty cycle~ 5 % 

Tr7 (Per channel) 

INI-IN6 

Ta =25'C 

• MITSUBISHI 
;"ELECTRIC 

51 56 
-- -- ----- vp 

IN1 IN6 

UNIT: 0 

Rating Unit 

40 V 

40 V 

100 

100 

100 
mA 

1200 

350 

40 
V 

40 

-45 V 

40 V 

350 mA 

1. 79 W 

-20-+75 "C 

~55-+125 'c 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54571P 

6-UNIT 350mA TRANSISTOR ARRAY AND MOTOR DRIVER 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75'C, .unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 8 40 V 

V p Supply voltage 4 18 V 

Vs Reference voltage 10 V 

61-66 250 
Ie Collector current mA 

01-06 100 

-35 
V1(IOF) 

Input voltage 9 17 V 

V, IN1-IN6 9 17 

Va Output voltage 61-66 40 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C, unless otherwise noted) 

Symbol Parameter 

VBR(CEO) Output sustaining voltage 

VeE(sat) Collector emitter saturation voltage 

I, 

II(IOF) Input current 

II(Va) 

IA(loF) Input leakage current 

VF(D) Clamp diode forward voltage 

Ivp Supply current 

hFE 1 DC forward current gain 

hFE 2 DC forward current gain 

hFE 3 DC forward current gain 

Test conditions 

lcEo = 1001' A, Vp =5V, (01-07) 

01 v p =6. 5V, V, =3V, Ie =250mA 
\ 

07 Vp =3V, V, =2. 4V, Ie =120mA 

T" 1.=lmA, le=10mA, Vp=OV 

Tr2 V'I'OF) =10V, Ivs =100mA 

T" VI{VSj =3V, Ivz =30mA, V1(IDF) =OV 

Ivs =50mA, Ivp =0. 3V, Vt(IDF) =OV 
Tr-

Ivs =80mA, Ivp =1 A, V'I'OF) =OV 

Vp =6V, V, =10V, (IN1-IN6) 

V'I'OF) =10V 

V1(VSj =3V, V1(IDF} =OV 

VR(IDF} =-35V 

IFIO) =250mA 

Vp =17V, V, =10V (all input) 

Vp =5V, V, =10V (all input) 

Tr- Ic =50mA, VCE =4V, T a =25'C 

Tr- Ie =lA, VeE =4V, Ta= 25'C 

01-07 Vp =6. 5V, Ie =350mA, VeE =4V, T a =25'C 

.• MITSUBISHI 
"'ELECTRIC 

Limits 
Unit 

Min Typ Max 

40 V 

0.8 

0.5 

0.5 

0.5 V 

0.4 

0.45 

1.2 

3.5 

6.5 mA 

26 

-20 J-lA 

2.4 V 

240 
mA 

60 

100 

80 

1000 
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MITSUBISHf BIPOLAR DIGITAL ICs 

M54571P 

6-UNIT 350mA TRANSISTOR ARRAY AND MOTOR DRIVER 

TYPICAL CHARACTERISTICS 

'< 
E 
'2 
.... z 
UJ 
a: 
a: 
:> 
u 
a: 
0 .... 
U 
UJ 
..J 
..J 
0 
U 

'< 
'2 
.... 
Z 
UJ 
a: 
a: 
:> 
u 
a: 
0 .... 
U 
UJ 
..J 
..J 
0 
U 

400 

300 

200 

100 

o 

OUTPUT CURRENT 
CHARACTERISTICS 

I I 
I 

v. lOY I II - VeE =4V 

01~ 06 
, 

-- Ta _75°C 

--Ta~25t 

---- Ta =-20·C 

, 
I . 
I 

: I 

! I 

! J I , 
o 0.5 1.0 1.5 2.0 

INPUT VOLTAGE V,(V) 

MOTOR DRIVER OUTPUT 

SATURATION CHARACTERISTICS 
1.5 

/// 
1.0 il/ Ivs =50mA 

11/ -- Ta -7S'C 

IIi Ta~25'C -

---- Ta~-20'C-

I' 
·0.5 1 

I 
I 

I 
II 

o 
o 0.5 1.0 1.5 2.0 2.5 

OUTPUT SATURATION VOLTAGE VCEisat)(V) 

TYPICAL APPLICATION 

VB O~- - 01 , , , , 
~ Vee 

T, ,;.;:>--_-..-_~-+----_-_-_---.,-_-_---+-<>VP ..... ' 

, V, 

'- -0-,.,.------+---"""" Zit o--'-'',;;,---ri~K 

INI 

,i- :Z, , , 
r1---+-~+C~OM: 

IN6 

~ , , , 
GN[U 

'< 
~ 
.... 
Z 
UJ 
a: 
a: 
:> 
u 
.... 
:> c.. z 

'< 
E 
'2 
I-z 
UJ 
a: 
a: 
:> 
u 
a: 
0 .... 
U 
UJ 
..J 
..J 
0 
U 

NOTE 

INPUT CHARACTERISTICS 

Vpl=6V 

, 
IN1-IN6 V. 

---- Ta~75t /',V 
-'--Ta~25t ' , 

---- Ta ~-20t ,v.:/ 
~, 

~' 

#' 
V 

/ 
o / 

o 10 12 14 16 

INPUT VOLTAGE V,(V) 

MAGNET RELAY DRIVER OUTPUT 

SATURATION CHARACTERISTICS 
500 

400 

H-t~3V t~6(5V 

----Ta ~75t 
--Ta~25t // / 

300 

----Ta ~-20t I~ ,/ 
I ~., , 

200 
AI/ 

0 
100 

,~v 
AW 

l' 
0.2 0.4 0.6 0.8 1.0 

OUTPUT SATURATION VOLTAGE VCEiSatl(V) 

~ VB VZ1 Z2 

EPSON Printer 15-40V laV -

CITIZEN Printer 3-9V 6V connect between 
Ihe Vp and Ihe COM 
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Magnet Relay 
Drive Current 

90mA 

250mA 



DESCRIPTION 
The M54576P/FP, 7-channel sink driver, consists of 28 NPN 
transistors connected to form high current gain driver pairs. 

FEATURES 
• 30V output breakdown 
• 30mA output sink current capability 

• CMOS compatible input 
• Low output saturation voltage 
• Wide operating temperature range (Ta =-20-+75"C) 

APPLICATION 
LED or incandescent display digit driver 

FUNCTION 
The M54576P/FP is comprised of seven NPN invertors with 
diodes and 23k n resistors in series to the input and non 
darlington NPN sink drivers. The output is turned ON by 
switching the input low. The outputs are capable of sinking 
30m A and will withstand 30V in the OFF state. The M54576FP 
features a small flat mold package. 

MITSUBISHI BIPOLAR DIGITAL ICs 

M54576 
7-UNIT 30mA TRANSISTOR ARRAY 

(INPUT "L" ACTIVE) 

PIN CONFIGURATION (TOP VIEW) 

INPUT 

Outline 16P2 (M54576FP) 

Outline 16P4 (M54576P) 

CIRCUIT SCHEMATIC 
vee 

23k 
INPUT O--~---'I<\r-...-1 

lOOk 

OUTPUT 

OUTPUT 

L--+--+---~-~~GND 

UNIT: n 

16-pin molded plastic DIL 16-pin molded plastic FLAT 

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

Symbol Parameter Conditions Limits 

Vee Supply voltage 13 

VCEO Output sustaining voltage Transistor OFF 30 

Ie Collector current Transistor ON 30 

V, Input voltage -20.13 

Pd Power dissipation T a=25"<; 1. 47/0. 56 

Topr Operating ambient temperature range -20-+75 

Tstg Storage temperature range -55-+125 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75t. unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

Ie Collector current per channel 

V ,H "H" Input voltage 

V'L "L" Input voltage Ile=20mA 

Limits 

Min Typ 

4 5 

10 

3 

• . MITSUBISHI 
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Unit 
Max 

13 V 

20 mA 

V 

1 V 

Unit 

V 

V 

mA 

V 

W 

"c 
"C 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54576 

7-UNIT 30mA TRANSISTOR ARRAY 
(INPUT "L" ACTIVE) 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

lo(ieak) Output leakage current VcE=30V, V,=3V, Vcc=6V lOa 

Vcc=4 • .5V, V,=lV, Ic=10mA 0,25 
VcE(sall Output saturation voltage 

Vcc=6V, V,=1V, Ic=20mA 0.35 

I, Input current Vcc=4. 5V, V,=3V 30 90 

Vcc=4. 5V, V,=lV 6.3 
Icc Supply current 

Vcc=13V, V,=lV 18 

hFE DC 'forward current gain VCE=4V, Vcc=4. 5V, Ic=20mA, T a=25'C 500 

TYPICAL CHARACTERISTICS 

< 
E 

::l! 
f-
Z 
w 
a: 
a: 
:::> 
<..l 
a: 
0 
f-
<..l 
w 
...J 
...J 
0 
<..l 
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OUTPUT CURRENT 
CHARACTERISTICS 

40 

lc =4.15V i 
r--VeE =4 V .1 i , , 
---- Ta =75°C 

30 

20 

10 

o 
o 

--Ta~25'C I 
---- Ta =-20·C I 

! 
I 
! 
i 

i 
i 

I 
I , , 
, , 
, , 
, , 
, , 
, , 
, , 

INPUT VOLTAGE V,(V) 

W 

.t= 

Z « 
(!) 

'0000 
7 

5 

3 

~ 1000 
w 
a: 
a: 
:::> 
<..l 
<..l 
Cl 

7 

5 

3 

100 

.'. ·MITSUBISHI 
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DC CURRENT GAIN 
CHARACTERISTICS 

_Vee 4.5V 

VeE =4V 

---- Ta =75'C / , 
--Ta=25'C 

,/ ---- Ta =-20'(; V ,-/ 

, 

" 
1/" / 

,/" V ,-, 
1 5 7 10 5 7 100 

COLLECTOR CURRENT IdmA) 

Unit 

JlA 

V 

JlA 

rnA 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54577 

7-UNIT 30mA TRANSISTOR ARRAY 

DESCRIPTION 
The M54577P/FP, 7-channel sink driver, consists of 14 NPN 
transistors connected to form high current gain driver pairs. 

FEATURES 
• Output breakdown voltage to 30V 
• Output sink current to 30mA 
• PMOS, CMOS Compatible input 
• Low output saturation voltage 
• Wide operating temperature range (T a = -20-+ 75"C) 

APPLICATION 
LED or incandescent display digit driver 

FUNCTION 
The M54577P/FP uses a predriver stage with a diode and 
23k n resistor in series to the input. The power supply of the 
predrivers is connected to pin 9 . The outputs are capable of 

sinking 30mA and will withstand 30V in the OFF state. The 
M54577FP features a small flat mold package. 

PIN CONFIGURATION (TOP VIEW) 

INPUT 

Outline 16P2 (M54577FP) 

Outline 16P4 (M54577P) 

CIRCUIT SCHEMATIC 
Vee 

OUTPUT 

23k 
INPUT n-IW-Wv-_-l" OUTPUT 

lOOk 

'---+-----.< ..... -0 GND 

UNIT: 0 

16-pin molded plastic OIL 16-pin molded plastic FLAT 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75t. unless otherwise noted) 

Symbol Parameter Conditions Limits 

Vee Supply voltage 13 

VCEO Output sustaining voltage Transistor OFF 30 

Ie Collector current Transistor ON 30 

V, Input voltage -20,13 

Topr Operating ambient temperature range -20-+75 

Tstg Storage temperature range -55-+125 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75·C. unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

Ie Collector current per channel 

V ,H ·'H" Input voltage !lc=20mA 

V'L "L" Input voltage 

Limits 

Min Typ 

4.5 5 

10 

3 

• MITSUBISHI 
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Unit 
Max 

13 V 

20 rnA 

V 

1 V 

Unit 

V 

V 

rnA 

V 

·C 

·C 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54577 

7-UNIT 30mA TRANSISTOR ARRAY 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75°C. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

10 <leak) Output leak current VeE =30 V 100 

Vee =4. 5 V. V,=3 V. Ie =10 mA 0.25 
V CE (sat) Output saturation voltage 

Vee =6 V. V, =3 V. Ie =20 mA 0.35 

I, Input current Vee=4.5V. V,=3V 30 90 

Vee =4.5 V. V, =3 V 0.9 
Icc Supply current per channel 

(an only output conducting) Vee =13 V. V, =3 V 2.3 

hFE DC forward current gain VeE =4 V. Vee =4.5 V, Ie =20 mAo T a =25"(; 500 

TYPICAL CHARACTERISTICS 

2-416 

'< 
E 

0 

OUTPUT CURRENT 

CHARACTERISTICS 

I I I I 

Vee =4.5V i 1 
1 

10000 
7 

5 

DC CURRENT GAIN 
CHARACTERISTICS 

F~fcc 4.5V 
VCEI-4~ I 

'::Ii a r---~CE =1 v 
---- T a = 75"<: I 

w 
~ 

.r= 
3t------ Ta =75"<: / 

--Ta=25"<: I­
Z 
w 
a: 
a: 
::;) 
(.) 

a: 
~ 
(.) 

0 

~ 10 
...J 
o 
(.) 

1 
r-- T a =25"<: 1 

---- Ta =-20"<: I ·1 
1 

I 1 
1 

I 1 
1 

I I 
1 

j I 

INPUT VOLTAGE V,(V) 

Z 
;;: 
(!l 
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Z 
w 
a: 
a: 
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o 

7 

5 

100 
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/ t---___ Ta =-20"<: , 

// / 
, 

, , 

, 
0' 

" 
, 

"/,, V 
, , 

1 5 7 10 5 7 100 

COLLECTOR CURRENT le(mA) 

Unit 

/-I A 

V 

/-I A 

mA 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54578P 

6-UNIT 700mA TRANSISTOR ARRAY WITH CLAMP DIODE AND STROBE 

DESCRIPTION 
The M54578P, 6-channel sink driver, consists of 12 NPN tran­
sistors connected to form high current gain driver pairs. 

FEATURES 
• 20V breakdown 
• High output sink current to 700mA 

• PMOS Compatible 
• Wide operating temperature range (Ta =-20-+75"C) 

APPLICATIONS 
• Relay and printer driver 
• LED or incandescent display digit driver 
• Interfacing for standard MOS/BIPOLAR logics 

PIN 

INPUT 

CONFIGURATION (TOP VIEW) 

Vee 

-+ 01 

-+ 02 

-+ 03 
OUT 

-+ 04 PUT 

-+ 06 

FUNCTION GND COM COMMON 

Outline 16P4 
The M54578P uses a predriver stage. Each input has a diode 
and 2 kO resistor in series to allow a negative voltage input. 
All input can be controlled simultaneously by a strobe input 
at pin I . The power supply of the predrivers is connected to 
pin 16. Each output has an integral diode for inductive load 
transient suppression and the cathodes of the diodes are 
connected to pin 9 . All emitters and the substrate are con­
nected together to pin 8 . The outputs are capable of sinking 
700mA and will withstand 20V in the OFF state. 

CIRCUIT SCHEMATIC 

16-pin molded plastic OIL 

IN 
PUT 

2k 

STB o-~~I--..J 

I 

Vee 

200 

L __________________ ~ 

ABSOLUTE MAXIMUM RATINGS (Ta"=-20-+75'C, unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

VCEO Output sustaining voltage 

Ie Collector current 

V, Input voltage 

V1(STB) Strobo input voltage 

VR(D) Clamp diode reverse voltage 

IF(o) Clamp diode forward current 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

Conditions 

Transistor OFF 

Transistor ON 

Pulse wldth;a;35ms, Duty cycle;a; 5 % 

Ta=25'C 

• MITSUBISHI 
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Limits 

10 

20 

700 

-25,20 

20 

20 

700 

350 

1,47 

-20-+75 

-55-+125 

I I 
I I 
I I 

*f I 
I 

COM 

OUTPUT 

UNIT: n 

Unit 

V 

V 

mA 

V 

V 

V 

mA 

mA 

W 

'c 
"C 

2-417 



MITSUBISHI BIPOLAR DIGITALICs 

M54578P 

6.UNIT 700mA TRANSISTOR ARRAY WITH CLAMP DIODE AND STROBE 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+7S·C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 3 S 8 V 

Vo Output voltage 20 V 

The three outputs conducting 
700 simultaneously 

Collector current Percent duty cycle less than 20% 
Ie mA 

per channel The three outputs conducting 
simultaneously 200 
Percent duty cycle less than 90% 

V1H(STB) "H" Input voltage (strobe input) 2.4 V 

V1L(STB) "L" Input voltage (strobe input) 0.2 V 

1c=450mA, Vcc=5V 3.5 V 
V ,H "H" Input voltage 

Ic=700mA, Vcc=6V 5 V 

V'L "L" Input voltage 10(Ieakl=50,uA 0,8 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+7S·C, unless otherwise noted) 

Symbol Parameter 

V(BR)CEO Output sustaining voltage 

VeE(Sat) Collectorpemitter saturation voltage 

I, Input current 

IR Input leakage current 

'I(STB) Strobe input current 

IR(STS) Strobe input leakage current 

VF(D) Clamp diode forward current 

VR(D) Clamp diode reverse voltage 

Icc Supply current 

hFE DC forward current gain 

2-418 

Test conditions 

Vcc=7V, V'(STBI=O.4V 

V,=3.5V,lcEo=100,uA 

Vcc=5V [lc=450mA 

V,=3.5V llc=200mA 

Vcc=7V, V,=3. 5V 

V'(STB)=2.4V 

Vcc=7V, VR=-25V 

Vcc=7V, V'(STB)=O. 4V 

V,=3. 5V (all input) 

Vcc=7V, V,=OV, V'(STB)=20V 

IF(D)=600mA 

IR(D)=100,uA 

Vcc=8V, V'(STB)=2. 4V 

V,=3. 5V (all input) 

Vcc=5V 

VcE=4V, Ic=450mA, T a=25"(; 

..MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Min Typ Max 

20 V 

0.8 
V 

0.45 

l.4 mA 

-20 f.J.A 

-10.7 mA 

20 f.J.A 

5 V 

20 V 

320 mA 

2000 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54578P 

6.UNIT 700mA TRANSISTOR ARRAY WITH CLAMP DIODE AND STROBE 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

POWER DISSIPATION 

'" w 

2.0 

~ 
!l. _1.5 
w3: 
(!l~ 

~~ 
UZ 
~ ~1.0 
w< 
...J!l. 
aJUi 
<en 
~ 15 0 .5 
...J 
...J 
< 

............ 

'" I'---

25 50 75 100 

AMBIENT TEMPERATURE T aCe) 

ALLOWABLE COLLECTOR CURRENT 

AS A FUNCTION OF DUTY CYCLE 

"< 
E 

80 0 

"}> 600 
I­
Z 
W 

'" '" 13 400 

'" ::? 
u w 
j 200 

o 
U 

-

-

I--

r--

o 
o 

, 
"- '" I'-... '" 

I'--C) 
........ 

........... 
_The current is 

shown by the ® 
value per output. 

• Repetitive 
Frequency J 
~10Hz 

• The number in o is the number 
of outputs conducting 
simultaneously. 

eTr25~I' 
20 40 60 80 100 

DUTY CYCLE (%) 

DC CURRENT GAIN 

CHARACTERISTICS 

5 

~ 
- Vee =5V 

'" 3- VeE =4V 
Z I--_ .. --.:. T~ ~75t :;;: 
(!l --Ta~25"C 

I- ---- T a ~-20"C 
Z 10' w 

'" '" => 
U 
u /., 
0 , , 

.' 
/11' 

, 
10' 

10 5 7 100 5 7 1000 

COLLECTOR CURRENT Ic(mA) 

I­
Z 
w 

'" '" => 
U 

'" ::? 
&l 
...J 
...J 
o 
U 

"< 
E 

"}> 
I-
Z 
w 
'" '" => 
U 

'" 0 
I-
U w 
...J 
...J 
0 
U 

OUTPUT CURRENT 
CHARACTERISTICS 

1000 r-,---r-,--,---r-,--,---r-r--l 

Vee =5V 
8001--+--+-+--+--+-l-VCE ~4V I--, , 

I--+--+-+-Thrrt----- Ta ~75"C -
--Ta~25"C 

600I-+--+-Hr-t-I-!-1 +----- Ta ~-20"C-
: 1 

: 1 
400r--t---+-t-t-,: -+1-+: +-+-+-+-+-+ 

! : 
2001--t---+-t-t--il-rl-+-+--+-t--+ 

! 

INPUT VOLTAGE V,(V) 

ALLOWABLE COLLECTOR CURRENT 

AS A FUNCTION OF DUTY CYCLE 
800 

600 

400 -

-

200 -

-

o 
o 

\ r'\. 
I\. ~ 

'" • The current is 

....... '" shown by the 
value per output. 

eRepetitive 
Frequency .~_ 
~10Hz 

eThe number in o Is the number 
of outputs conducting 
81mUltaneOUr' 

eT a=75'C 

I I 
20 40 60 

DUTY CYCLE (%) 

........... , 

"-
........... 

......., 
........... 

3 

80 100 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54580P 

7-UNIT 150mA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

DESCRIPTION 
The M54580P, 7-channel source driver, consists of 7 PNP 
and 7 NPN transistors connected to form high current gain 
driver with PNP action. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High output sustaining voltage to 50V 
• High output source current to 150mA 
• Wide operating temperature range fTa =-20-+75'C) INPUT 

APPLICATIONS 
• Relay and printer driver 
• LED, incandescent or fluorescent display driver 
• Interfacing for standard MOS/BIPOLAR logics 

GND Vs 

FUNCTION 

Outline 16P4 
The M54580P is comprised of seven PNP-NPN darlington 
source driver pairs with a diode and 7 kO resistor in series 
to the input. The output is turned ON by switching the input 
low. Each output has 50kO pull-down resistor suitable for 
driving fluorescent displays. The outputs are capable of driv­
ing 100mA and are rated for operation with output voltage up 
to 50V. 

CIRCUIT SCHEMATIC 

30k 

INPUT 
I 7k 
I 
I 

" I 
I 
I 
I 50k 
I 
~----------------

~ 
16-pin molded plastic OIL 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75'C. unless otherwise noted) 

Symbol Parameter 

Vs Supply voltage 

VCEO Output sustaining voltage 

V, Input voltage 

10 Output current 

Pd Power dissipation 

Topr Operating ambient temperature range 

Tstg Storage temperature range 

2-420 

Conditions 

Transistor OFF 

Transistor OFF 

Ta =25"<: 

•. MITSUBISHI 
..... ELECTRIC 

Limits 

50 

50 

0, Vs 

-150 

1. 47 

-20-+75 

-55-+125 

OUTPUT 

VS 

OUTPUT 

GND 

UNIT: n 

Unit 

V 

V 

V 

mA 

W 

'C 

'C 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54580P 

7-UNIT lSOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

RECOMMENDED OPERATIONAL CONDITIONS (Ta=-20-+75'C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vs Supply voltage 4 50 V 

All ootputs conducting simultaneously 
-lOa 

Output current Percent duty cycle less than 85% 
10 rnA 

per channel All outputs conducting simultaneoosly 
-50 

Percent duty cycle less than 100% 

V'H "H" Input voltage lodeakl=50pA Vs-O, 4 V 

V'L "L" Input voltage 10 =-lOOmA 0 Vs-3.2 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+75'C, unless otherwise noted) 

Symbol Parameter 

V(BR)CEO Output sustaining voltage 

VeE/sat) Output saturation voltage 

I, Input current 

IR Input leakage current 

hFE DC forward current gain 

TYPICAL CHARACTERISTICS 
ALLOWABLE AVERAGE 

Limits 
Test conditions 

Min Typ Max 

lcEo = 100"A 50 

Ilo=-IOOmA 1.5 
V, = Vs-3.2V 

110 =-50mA 1.2 

V, = Vs-3.5V -0.6 

V, = Vs-6V -0,95 

V, =40V lOa 

VeE =4V, Vs =10V, Ie =-100mA, Ta=25'C 800 

POWER DISSIPATION 

OUTPUT CURRENT 

CHARACTERISTICS 
2. 

II: 
W 

~ , 
11.-

w~ 
(!) "0 
<a. 
"'z 
~O 1. 
a.j:: 
w< 
...J~ 
ttl(/) 
<(/) 
3: 15 o. 
9 
...J 
< 

0 

5 

0 

5 

o 
o 

........., 
r-.... 

'-.... r-.... 

25 50 75 

AMBIENT TEMPERATURE T a('C) 

100 

~ 
E 
Si 
I­
Z 
W 
II: 
II: 
::J 
(J 

I­
::J 
a. 
I­
::J 
o 

-20 0 

-15 0 

-10 0 

-50 

•. MITSUBISHI 
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Vs LoJ f--
I : , VeE =4V 

: I ---- T a =75"C 

, Ta~25t -

: I ---- Ta =-20'C 

I 

I 
I 

I 

I J 

I 
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

INPUT VOLTAGE Vs-V,(V) 

Unit 

V 

V 

rnA 

I-'A 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54580P 

7-UNIT lSOmA SOURCE TYPE DARLINGTON TRANSISTOR ARRAY 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYC.LE 
-20 0 

........ 
~ '::9 -150 

1 QHID 
® 

f­
z 
W 
a: a: -10 
:::> 
() 

f­
:::> 
Q. 

Of-· !~~CnU~;~~!S 
value per output. 

_. Repetitive 
Frequency 
~lOHz 

~ _The number in 
o Is the number 

~ of outputs conducting 

.~;~~e~USIY·l 

~ -50 
o 

o 
o 20 

I 

40 60 

DUTY CYCLE (%) 

Q) 

80 100 

DC 'CURRENT GAIN 

CHARACTERISTICS 
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.<: 

Z « 
(!l 

10000 

7 

5 

3 

!Z 1000 
w 
a: 
a: 
:::> 
() 

() 
Cl 
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5 

, 
3 
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10 

, 

I. .... 
V~ 
~ 

-' 

,/ t;;.V~ 
VS 10V , 
~CE 14V I _I 
--- T. ~75"C 

T. ~25·C 

---- T. ~-20"C 

II 
5 7 100 5 71000 

COLLECTOR CURRENT 'c(mA) 

ALLOWABLE OUTPUT CURRENT 

AS A FUNCTION OF DUTY CYCLE 
-20 0 

< 
E -15 

'::9 
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f­
Z 
w 
a: a: -10 
:::> 
() 

O I- • The current is 
shown by the 

r- value per output. 
• Repetitive I f­

:::> 
Q. 
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" f'.. 

r- 0 Is the number 
of outputs condu~ting r- simultaneously. 

o 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54847AP 

2-DIGIT BCD-7SEGMENT DECODER/DRIVER 

DESCRIPTION 
The M54847 AP, a monolithic integrated circuit fabricated 
with using a bipolar 12L technology, is 2 digits BCD-to-seven 
segment decoder/drivers designed for a TV channel dis­
play. 

FEATURES 
• Direct drive for common cathode LED displays operating 

at currents up to 10mA. 

• Direct drive for vacuum fluorescent displays within its 
output limitation of -25V*(Referenced to Vcc=5V) 

• Serial or parallel selectable data inputs. 
• Continuous output brightness control. 

APPLICATION 
Channel display for TV Receiver 

FUNCTION 
The M54847AP, 2 digit BCD-to-seven segment decorder/ 
drivers, directly drives static LED or vacuum fluorescent dis­
plays with the following numerals and characters; 

MODE I; Numbers from 00 to 99 
MODE II; Numbers from 0 to 3 9 

and characters RU, fR and --

BLOCK DIAGRAM 

j1A 5 

DATA INPUTS 1B 
1C 

10 

j2A 1 

DATA INPUT 2B 
2C 

20 

SERIAL DATA INPUT SI 11 

CLOCK INPUT 

Latch 

LATCH 

PIN CONFIGURATION (TOP VIEW) 

-2a 

DATA INPUTS -2b 

-2c 

-2d 
OUTPUTS 

DATA INPUTS 1C _ 7 

10 - 8 
GND 

LATCH Latch - 1 

SERIAL DATA INPUT SI _ 11 

-2e 
(LOWER 

DIGIT) 
-21 

-2g 

Vee 

-lc 

CLOCK INPUT CTL - 1 -ld OUTPUTS 

DATA INPUT SWITCH PIS - 1 

DISPLAY MODE CHANGE MODE - 1 

BRIGHTNESS CONTROL B.C - _5'--____ ___ 

Outline 30P4B 

30-pin molded plastic OIL (SHRINK) 

MODE 

PIS B.C 

DATA INPUT BRIGHTNESS 

SWITCH CONTROL 

1a 

OUTPUTS 

(UPPER DIGIT) 

OUTPUTS 

(LOWER DIGIT) 

(UPPER 
DIGIT) 
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OPERATION 
-DISPLAY 
1 ) By switching the MODE input high, the outputs display 

the both digits as the function table I. 
2) By switching the MODE input low, the outputs display 

the digits as the function table II. 

SERIAL DATA INPUT TIMING CHART 

(2A) (28) (2C) (20) 

SI 

CTL 

MITSUBISHI BIPOLAR DIGITALICs 

M54847AP 

2.DIGIT BCD·7SEGMENT DECODER/DRIVER 

(IA) 

• Serial' data input 
The serial data present at the Input is transfered to the 

shift register on the negative-going edge of the CTL input 
pulse, during the Latch input is high. By switching the Latch 
input low, the displays are changed as the new data. 

(18) (lC) (10) 

DATA INPUT DISPLAY 

INPUT TIMING CHART 

SI 

CTL 

Latch 

FUNCTION TABLE (MODE I) 

Data input Output 

A B C 0 a b c d e f g 

L L L L H H H H H H L 

H L L L L H H L L L L 

L H L L H H L H H L H 

H H L L H H H H L L H 

L L H L L H H L L H H 

H L H L H L H H L H H 

L H H L H L H H H H H 

H H H L H H H L L L L 

L L L H H H H H H H H 

H L L H H H H H L H H 

L H L H L L L L L L H 

H H L H H L L H H H H 

L L H H H L L H H H L 

H L H H L L L L L L L 

L H H H L L H H H, L H 

H H H H L L L L L L L 

2-424 

Display 

n 
U 

I 
I 

2 
3 
Y 

MINIMUM VALUE 

tsu=20tls 

th =20tls 

twH=30tls 

twL=10tls 

tLL =10tls 

FUNCTION TABLE (MODE n) 

Data input Df~, irgut Display 

1C 10 2A-2D Upper digit Lower digil 

L L X *1 *1 

H L X 

L H X 

H H - *2 *3 

Note: *,. Only the segment 9 is activated. 

S *2. When the both inputs. IC and 10 are the "H" state, the upper digit 
displays as the following table. 

5 
n 

I Data Input Output 

8 lA 1B 1C 10 1. 1b 1c 1d 1e 

q L L H H L L L L L 

- H L H H L H H L L 

E L H H H H H L H H 
r 
L H H H H H H H H L 

Blank Note: *3. Same with the Function table (Mode I) 

0 
Blank 

• MITSUBISHI 
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Display 
11 19 

L L Blank 

L L I 
I 

L H 2 
L H 3 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54847AP 

2·DIGIT BCD·7SEGMENT DECODER/DRIVER 

1/0 CIRCUIT SCHEMATIC 

All inputs except the B.C (lA-1D. 

2A-2D. Latch. SI. CTL. PIS. MODE) 

B.C Input Outputs (la-1g. 2a-2g) 

Vee 

8kO 

20kO 
110 

TO 
OUTPUT 
DRIVER 

ABSOLUTE MAXIMUM RATINGS (Ta=-10-+60·C. unless otherwise noted) 

Symbol Parameter Conditions Ratings 

Vee Supply voltage -0.5-+7 

V, Input voltage -0.5-+Vee 

Vee-Va Applied voltage between Vee and output -0.5-+35 

Topr Operatipg ambient temperature range -10-+60 

Tstg Storage temperature range -40-+125 

Pd Power dissipation Ta=60'C 800 

RECOMMENDED OPERATING CONDITIONS (Ta=-10-+60'C, unless otherwise noted) 

Symbol Parameter Test conditions 

Vee Supply voltage 

Iseg Output segment current 

Va Output sustaining voltage in the OFF state. Vee=5V 

ELECTRICAL CHARACTERISTICS (Ta=-10-+60'C. unless otherwise noted) 

Symbol Parameter Test conditions 

V,H "H" Input voltage Vee=4.5-6V 

V,L "L" Input voltage Vee=4.5-6V 

I'H "H" Input current 
Vee=6V B.C Input 

V,H=6V Other Inputs 

I,L "L" Input current 
Vee=6V B.C Input 

VIL=OV Other Inputs 

Iseg Output segment current Vcc=5V, Vo=3V, with the B.C input connected to the Vee 

Islk Leakage segment current Vee=5V. Vo=-25V 

leel Supply current Vee=6V. All 1/0 pins are opened 

Note: The typical values are the value at Vee=5V. T a=25'C. 

• MITSUBISHI 
"'ELECTRIC 

Limits 

Min Typ Max 

4.5 5 6 

-10 

-25 

Limits 

Min Typ Max 

2 Vee 

0 0.6 

0.5 0.75 1.2 

50 

50 

-280 -400 -650 

-10 

-50 

4 8 

Unit 

V 

V 

V 

·C 

·C 

rnW 

Unit 

V 

rnA 

V 

Unit 

V 

V 

rnA 

/-lA 

/-lA 

rnA 

/-lA 

rnA 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54940P 

S-DIGIT FLUORESCENT DISPLAY DRIVER.FOR MICROCOMPUTER 

DESCRIPTION 
The M54940P, a monolithic integrated circuit fabricated with 
uSing an IlL technology, is designed for driving an B-digit, 7-
segment fluorescent display. 

FEATURES 
• Separated power supplies; 5V (Logic circuit), and 35V 

(Output circuit) 

• Integral scanning oscillator circuit for display 

APPLICATIONS 
• Micro computer display 
• Digital equipment for consumer and Industrial use. 

FUNCTION 
The M54940P, having a 5-bitXB"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. 

BLOCK 

Vee 2 

OISP 

OSC 

101 

102 

104 

108 

lOP 

5 

eLK 

PIN CONFIGURATION (TOP VIEW) 

DRIVER 
POWER SUPPLY Vee2 
LOGIC Vee1 2 

POWER SUPPL{Y 101 _ 3 

102- 4 
DATA INPUTS 104 _ 5 

108- 6 

10P- 7 

CLOCK INPUT ClK _ 8 

RESET INPUT RST _ 9 

LOAD INPUT lPAO- 10 

DISPLAY INPUT OISP _ 11 

OSC'L~T~~'T OSC 
GNO 

DECIMAL NC 

POINT OUTPUT 

3 _ T8(MSO 

2 _Tl 

-T6 

2 - T2 
3 - T1(lSO) 

DIGIT OUTPUT 

Outline 30P48 NC: NO CONNECTION 

30-pin molded plastic DIL(SHRINK) 

MULTIPLEXER 

40 

40-BIT OATA lATCH 

40 

5X8-BIT SHIFTREGISTER 

RST 

LOAD ----------------------------~------~ 
2-426 • MITSUBISHI 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54940P 

a-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER 

INPUT PIN FUNCTION 
1) ose: External capacitor connecting terminal for 

the oscillator circuit. 
2) 101 

I D 2 : BCD Data Input; refer to the numerical 
103 Designations-resultant displays for the relation 
I D 4 of the input data to the display. 
ID5 

3) lop: decimal point data Input 

4) elK: Data transport clock Input: the data can be input 
at a positive-going edge of the elK 

TIMING CHART 

DATA PROGRAMMING 

(1) USING elK AND RST inputs with lOAD=" H ". 

RST 

ID1-IDP --------

elK 

5) RST: Reset Input: the ClK input counter is reset at "H': 
6) lOAD: Signal Input to load the data latch with the data 

of the shift register. The Input lOAD will not be 
accepted until the 8th ClK Input has been re­
ceived. 

7) DISP: When it is set to "H" it displays. When it is set to 
''In, the display is inhibitted. During the display 
inhibition period, both the segment and digit 

outputs will be at "l". 

T8 

DISPLAY OF PREVIOUS DATA DISPLAY OF NEW DATA 

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

(2) Using elK, RST and lOAD inputs. 

RST 

1D1-IDP 

elK 

lOAD 
________________________________________________________________ ~n~-------------

DISPLAY OF PREVIOUS DATA 

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

• MITSUBISHI 
...... ELECTRIC 

"I-
I DISPLAY OF NEW DATA 
I 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54940P 

a-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER 

OUTPUT TIMING CHART 

T1 -1"1 r-L 

T2 
n 

T3 n 
T4 n 
05 n 
T6 n 
T7 n 
TS 

a 

b 

c 

d 

e 

g 

DP n n 
DISPLAY 8 n 5 S y 3 2 8 I 

NUMERICAL DESIGNATIONS-RESUlTANT DISPLAYS 

0 1 2 3 4 5 6 7 8 9 A B C D 

ID1 L H L H L H L H L H L H L H 

BCD ID2 L L H H L L H H L L H H L L 

DATA 104 L L L L H H H H L L L L H H 

108 L L L L L L L L J:f H H H H H 

Display n I 2 :l u 5 5 "1 13 9 - E P L 
U I I I 

*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. 

OSCILLATOR CIRCUIT 
1) External connection d D . P 

Cextr 

tose:,o 20 Cext X 1O-3(,us)(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 ". 

2-428 • MITSUBISHI 
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L H 

H H 

H H 

H H 

-I Blank 



MITSUBISHI BIPOLAR DIGITAL ICs 

M54940P 

8· DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+7S·C, unless otherwise noted) 

Symbol Parameter Conditions Ratings 

VeGl logic supply voltage -0.3-+9 

VCC2 Driver supply voltage -0.3-+38 

V, Input voltage -0.3-Vee1 

Vo Output voltage 0-Vee2 

T 5tg Storage temperature range -55-+150 

Topr Operating temperature range -20-+75 

Pd Power dissipation 600 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+7S·C, unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

VeGl logic supply voltage 4 5 7 V 

VCC2 Driver supply voltage 10 30 35 V 

ELECTRICAL CHARACTERISTICS (Ta=-20-+7S"C, Vcc1=sv, Vce2=3SV, unless otherwise noted) 

Symbol Parameter Test Conditions 

V,H " H " Input voltage Vee 1 =4-7V 

V,L " l" Input voltage Vcc= 1 =4-7V 

I'H " H " Input current V'H=5V 

I'L " L" Input current VIL=OV 

I Digit output IOH=-10mA 
V OH " H " Output voltage 

I Segment output IOH=-2mA 

VOL " l" Output voltage IOl=OmA 

Input: open 
ICCl Logic circuit current 

All segment outputs; ON 

Output: Open 
Icc2 Driver circuit current 

All segment outputs: ON 

tose Oscillation Period Cext=1000pF 

*Typical values are measured at 25'C 

TIMING CHARACTERISTICS (Ta=-20-+7S·C, unless otherwise noted) 

Symbol 

fCLK 

fose 

twe 

tWL 

tsetup 

thold 

tRe 

teL 

tncLK) 

tf(CLK) 

Parameter 

Clock Frequency 

Oscillation frequency 

Clock pulse width 

load Pulse width 

Dala setup lime (DATA-elK) 

Data Hold time(ClK-DATA) 

Reset-clock Iime(RST-ClK) 

Clock-load, time(ClK-lOAD) 

Clock pulse rise time 

Clock pulse fall time 

Test Conditions 

• MITSUBISHI 
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Limits 

Min Typ 

2.7 

0 

0 

-0.25 

33 33.8 

33 34· 

0 

12 

8 

10 20 

Limits 

Min Typ 

10 

2 

2 

4 

2 

4 

4 

Unit 

V 

V 

V 

V 

·C 

·C' 

rnW 

Unit 
Max 

Vee1 V 

0.7 V 

20 ,",A 

-0.4 rnA 

V 

2 V 

22 rnA 

14 rnA 

40 ,",5 

Unit 
Max 

100 kHz 

100 kHz 

,",5 

,",5 

,",5 

,",5 

,",5 

,",5 

10 ,",5 

10 ,",5 
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MITSUBISHI BIPOLAR DIGITAL ICs 

M54940P 

8- DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER 

INPUT TIMING CHART 
RST 

1.5V 

----------'\ 
ID1-IDP ,. \ 

1.5V 
\ I \.-----------, 
tsetup thold 

1.5V 

CLK ,twc 

LOAD 

OUTPUT TIMING CHART 

I: 
tey 

twd ,I 
I 

DIGIT OUTPUT -_ ..... I 
I SEGMENT OUTPUT -_ ..... 

I· 
1/0 CIRCUIT SCHEMATIC 

INPUT CIRCUIT 

OSCILLATOR 

Cext 

U 
tws -I I· twa tWB=tws=14tose 

twe= 2tosc 

Icy= 12Btose 

OUTPUT Vec2 ----r---.,...--, 
CIRCUIT 

,----r-------- Veel 

r-~-r~~~-~-+_---GND 

GND 
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DESCRIPTION 
The M58479P and M58482P are electronic timer ICs 

developed by aluminum-gate CMOS technology. Use of 
these ICs makes possible timer devices without mechanical 

elements, which have reduced power dissipation, superior 

reliability, and higher noise immunity. The M58479P ·is 

specifically designed for high noise immunity while the 

M58482P particularly features low power dissipation. 

FEATURES 
• Low power dissipation 

M58479P: 2mW (typ.1, 7.5mW (max.) 

M58482P: 200/J.W (tyP.), 750/J.W (max.) 

• Superior noise immunity 
• Single power supply with a zenor diode 

• Internal RC oscillator 
• Precise oscillation frequency regulating capability 

• Extremely broad time-delay range (50ms-4800h) 
• Time-delaysettableto 10, 60,or600timesfundamental 

time (1024 times oscillation period) 

• M58479P has automatic-reset function during power 
engagement 

• Built-in reset and. inhibit functions 

• Residual time display possible by adding Mitsubishi's 
M53290P and M53242P IC 

APPLICATIONS 
• Electronic timer or counter with broad time-delay range 

(50ms-4800h) 

BLOCK DIAGRAM 

MITSUBISHI LSls 

MS8479P 
MS8482P 

CMOS COUNTER/TIMERS 

PIN CONFIGURATION (TOP VIEW) 

Cov) Vss 

oSCILEIfi8~ AOJ -+ 2 

:~;~{:::: : 
OS3 +- 5 

INHIBIT 
INPUT 

FUNCTION 

Outline 14P4 

V (7.4-9V:M 58479P) 
DO 3 -9V:M 58482P 

Z 0 ZENOR DIODE 

These devices make possible extremely long clock perform­

ance, by counting pulse signals from the RC oscillator. It 

has precise oscillation frequency adjustment, automatic­
reset, reset, and inhibit functions. 

There are three outputs. When the time duration is up, 

OUT1 turns from low to high and OUT2 from high to low. 
OUT3 can be connected to M53290P and M53242P TTLs 

for residual time display. 

DIVIDING RATIO SELECTIVE INPUT 
FOR COUNTER 

OSCILlATION 
INPUT/OUTPUTS as 2 {

aS 1 3 

PRECISE 
OSCILlATION 
FREQUENCY 

ADJUSTMENT 

as 3 

INH RESET 
INHIBIT RESET 
INPUT INPUT 

~ 
01 02 

----------

• MITSUBISHI 
.... ELECTRIC 
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3 - 9 V :M58482P 

----~-----{1 Vss COy) 
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ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

VOO Supply voltage 

V, Input vOltage 
With respect to V SS 

Pd Maximum power dissipation Ta=2S"C 

Topr Operating free-air temperature range 

Tstg Storage temperature range 

MITSUBISHI LSls 
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Limits Unit 

-0.3-9.5' V 

VSS~VI~VOO V 

2S0 mW 

-30-7S "C 

-40-125 "C 

RECOMMENDED OPERATING CONDITIONS (Ta=-30-7S"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

I MS8479P 7.4 9 V 
VOO Supply voltage 

I MS8482P 3 9 V 

Izo Zenor current 10 mA 

RFC Feedback resistance o .OOS 10 MQ 

CFC Oscillation capacitance 0.001 1 ).IF 

RFC Resistance for fine-adjustment of oscillation frequency 0 100 kQ 

V,H High-level input voltage, RESET, iNH, D 1 , O2 0. 7XVOO Voo Voo V 

V,L Low-level input voltage, RESET, INH, 01. O2 0 0 0. 3XVOO V 

ELECTRICAL CHARACTERISTICS (Ta=2S"C, unless otherwise noted) 

Symbol 

I 

VZO 

100 

VRE 

VTR 

R, 

IOH 

IOL 

IOZH 

IOL 

IOL 

VOL 

2-432 

Parameter Test conditions 

Zenor voltage 
IZO=2mA 

IZO=10mA 

M58479P 
VOO=7.5V .CFC=O.Ol).1F .RFC= lMQ 

Supply current 
RADJ=OQ. Input/output open 

MS8482P 
VoO=7.SV. CFc=O.Ol).1F. RFC= lMQ 

RADJ=OQ. Input/output open 

Supply voltage at the time of 
automatic-reset release MS8479P 

Transition voltage of first inverter in the osclll.~tor VOO=7 .SV. RAOJ=OQ 

Pull-up resistance; RESET, INH, D1, D2 MS8479P 
Inputs 

MS8482P 

High-level outpu.t current. OUTl and OUT2 outputs VOO=7 .SV. VO=OV 

Low-level output current. oun OUT2, and OUT3 outputs VOO=7 .5V. VO=7 .SV 

Off-state output current, OUT3 output VOO=7 .5V. Vo=7 .5V 

Low-level output curren'l: OUT!. OUT2, and OUT3 outputs VOO=7 .SV. VO=O .4V 

Low-level output current: OUT1, OUT2, and MS8482P VoO=4 .SV. Vo=0.4V OUT3 outputs 

Low-level output voltage: OUT1, 00T2, and OUT3 outputs VOO=7,SV 

. • MITSUBISHI 
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Limits 
Unit 

Min Typ Max 

7.4 8 2 9 V 

7.5 8 ,2 9 V 

0 2S 1 mA 

2S 100 ).I A 

3.1 S .4 V 

2.9 4 .8 V 

10 20 30 kQ 

2S SO 7S kQ 

S 10 mA 

10 20 mA 

1 ).I A 

1.6 mA 

1.6 mA 

0.1 V 



FUNCTIONAL DESCRIPTION 
Voltage Regulator 
A zenor diode is on-chip, making it easy to obtain a 

constant voltage regulator circuit. Since the zenor diode 

terminal (ZD) is independent of the power terminal (VDD ), 

it can be used as a constant voltage power supply for the 

total system. 

Oscillator 
Oscillation is obtained by connecting an external resistor 

(feedback resistor RFc) between terminals OSl and OS3 
and an external capacitor (oscillation capacitor CFC ) 

between terminals OSl and OS2. The values of the external 

resistor and capacitor can then be changed to vary the 

oscillation period and thus change the time delay. Oscilla­

tion period To is obtained by the following equation: 

T R C i.e VTR +.enVoo-VTRl ... (1) 
0=- FC· FCl nVOO+VBE VOO+VBE i 

Where, 
RFc : Resistance of external resistor 

CFC : Capacitance of external capacitor 
VTR : Transition voltage of the first inverter in the 

oscillation circuit 

V DO: Supply voltage 
VSE : Forward rising voltage of the diode in terminal 

OSl (O.3-0.7V) 

Automatic-Reset Function 
The M 584 79P has a power-supply voltage-detection circuit 
on-chip, so that the counter is automatically reset by the 

rising edge of the supply voltage when power is turned on. 

The reset is then released, making the oscillator ready to 

function and the counter ready to start counting. 

The M58482P can also be provided with the same 

automatic-reset function by connecting capacitor between 

terminals RESET and Vss. 

Reset Function 
When the RESET input turns low !Vss), oscillation of the 
oscillator can be stopped and the counter reset. 

Inhibit Function 
When terminal INH turns low (Vss) while the timer is in 

action, the oscillation halts. When input INH is turned high 

or returned to OPEN afterwards, it starts to count residual 
time. 

MITSUBISHI LSls 

MS8479P 
MS8482P 

CMOS COUNTER/TIMERS 

Counter 
This counter consists of an ll-stage 1/2 frequency divider, 

a 2-stage i /1 0 frequency divider and a l-stage 1/6 frequency 

divider. As shown in the table below, timer duration can be 
changed by varying the number of pulses counted according 

to the combination of the input levels on terminals Dl and 

D2. 

01 02 Number of pulses Time delay Typical time 
counted delay applied 

H H 1024 T, 1 min 

L H 1024 X 10 T, x10 10min 

H L 1024XlOX6 T,x10X6 1h 

L L 1024 X 10 X 6 X 10 T, X10X6X10 10h 

Where. T,=Tox1024 

To is the value obtained from equation (1) 

Output Circuits 
The chips have three outputs: OUTl changes from low to 

high and OUT2 from high to low as soon as the time 

duration is up. Either can be used to drive a transistor by 
connecting it to the transistor base. OUTl can drive a 

thyristor when connected to the thyristor gate. 

OUT3 is an open-drain output with period 1/8 of the 

time delay, and can be used to drive a TTL in a separate 

(5V) power supply line. Thus, if a M53290P counter and a 

M53242P binary-to-decimal decoder are connected to 

OUT3, with their output connected to a light-emitting 

diode, residual time will be displayed on the LED. When' 

not in use, OUT3 should be connecte,d to Vss. 

Fine Adjustment of Oscillation Period 
A variable resistor can be connected between terminals 

ADJ and Vss , enabling precise adjustment of the period of 

the oscillator. However, when not used for fine adjustment, 

ADJ should be connected to Vss. 
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TYPICAL CHARACTERISTICS (Ta=+25'C, unless otherwise noted) 

See "9. ELECTRICAL CHARACTERISTICS" for absolute values 

(1 lIoH-vOH (OUTl , OUT 2) (2) IOH-VOL (OUT 1 , OUT 2, OUT 3) 
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LJ9.0J 
V 

...... 
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I VDD=7.5V 

~ / 
...-

0 
V 

I--t VDD=4~ rrp 
rnlY 

00 1 2 3 4 6 7 8 9 10 

LOW LEVEL OUTPUT VOLTAGE VOL(V) 

(4) IOL-Ta (OUTl, OUT2, OUT3) 
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0 - VDo=4.5V M58482P only 
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(8) t=RFc 
Voo=7. SV, ADJ: SHORTED WITH Vss, 
D 1 -D 2: OPEN OR "H", 
CFC=O. 001- 1 11 F 

10-3 

10~k----~10~Ok-----'1+M~----~10~M 

8 

7 

1 6 
4 

FEEDBACK RESISTANCE Rd"C) 

00) t-Voo 
ADJ: SHORTED WITH Vss, 
D 1 , D 2 :OPEN OR "H" 
RFc=IMO, CFc=O.II1F 
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OSCILLATION FREQUENCY 
The oscillation period of M58479P and M58482P are formula­
rized as follows. 

I VTR VDD-VTRI 
To=-RFcCFc .e nV +V +.en v +V DO BE DO BE 
The value in I I of (1) takes the maximum value at VTR = 
VDD/2. For example, under the condition of VDD = 7. 5V, the 
relation of the VTR and the value in I I is shown in Figure 1 . 

Regarding the Figure 1 , the value in I I of (1) at VDD = 
7.5V is, in a range of VBE=O. 3.e -0. 7V and VTR=2. 9-4. 8V, 
-1.647, -1.464. 

The oscillation period can be figured out theoretically by 
the (1) formula; however, as 'the oscillation is executed by 
the charge and discharge of RFc, CFC, the correction para­
meter RFc by the output impedence of as 2 and as 3 is 
added in the (1) formula as: 

( VTR VDD-VTR I ) 
To=- RFc+L1RFclCFc 12nv +V l2n v +V [2 DO BE DO BE 

At this time, the value of the correction parameter L1 RFc 
will be around 5. 5±2. 5kO. 

For the circuit deSigning, set the oscillation constant re­
garding to the above matters. 

TIMER ADJUSTMENT 
Following is the method {)f adjusting time-delay keeping the 
external resistance RFc and capacitor CFC fixed. 
(1) The method to verify RADJ value with inserting the para­
lIelly connected RADJ and CADJ into ADJ-VSS 

As described already, the oscillation period To is calcu­
lated with (1) formula, as the relation of VTR and the minimum 
value when VTR=VDD/2. This means the To can be varied by 
changing the VTR value. This method is performed by adjust­
ing the time-delay by the VTR. 

The ADJ is connected to a N-Channel-FET source of the 
first inverter of oscillator as Figure 3 illustrates. When the pa­
rallelly connected resistance RADJ and capacitance CADJ are 
inserted between ADJ and Vss and the RADJ changes its 
value, the voltage of the ADJ varies by the current in the 
RADJ, and this results the change of VTR. 

As the RADJ value gets larger, the value of the VTR is in­

creased from that at RADJ=OO. The value of VTR at RADJ=O 
o is in the range of 2.9-4. 8V(VDD = 7. 5V). Therefore, as 
Figure 2 indicates, the variation way and the variation rate of 
the oscillation period To when the resistance RADJ gets lar­
ger are found according to the VTR value at RADJ = 00 and 
are not constant. 

The capacitance CADJ to be parallelly inserted into the 
resistance RADJ has a function of making a variation rate of 
the To toward RADJ large. 

On the resistance RADJ and the capacitance CADJ, please 
follow the ranges below. 

RADJ= 0 -100kO 

CADJ=1 00-1 OOOpF 
When the ADJ . is not used for the oscillation period 

adjustment, short to the Vss. 

~ 
o 
o 
a: 
w 
a. 
z 
o 

~ 
...J 

~ o 

» 
1+ o 0 
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TRANSITION VOLTAGE OF FIRST 

INVERTER IN THE OSCILLATOR 
-1. 4,---r-----;--,----,-----, 

I':l~ 
;:;';:;' -1. 5t----J;~-+--t_-~~__i 

'" 

J:~ 
>~ -1. 6,(---:¥--+---+-----'''''t---j 

V"tR VDD-VTR 
Fig. 1. VTR VS.en V +V +.en V +V DO BE DO BE 

To min 

Voo/2 
TRANSITION VOLTAGE (VTR ) 

Fig. 2. Oscillation period (To) VS Transition Voltage (VTR ) 

Voo 

Vss 

Fig.3 External connection diagram of oscillation 

frequency adjustment method (1) 
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(2) The method to verify resistance RB value with inserting 

the resistance RB and capacitance CB connected in series 
between as 1 and as 2 . 

The oscillation period To is found by the same method as 
the (1) formula in principle, but a little more complicated. 

In principle, the variation way, and the variation rate of 
the oscillation period To with the resistance Re are constant, 
and not be different by process parameter (VTR etc). 

Figure 4 illustrates the external connection diagram of re­
sistances RFC, RB and capacitance CFC, Ce. In addition, the 
Figure 5 shows the relation of the time-delay T (=T 0 x 1024) 
with RB at CFC = CB, RFC = 1 M 0, and the time-delay varia­
tion rate LI T at RB = 250k 0 . As shown in Figure 6, the To 
takes the maximum value near RB=250kO according to 
CFc=CB=103, 104, 105pF. 

The change of the time-delay T with the resistance RFC 

keeping the Re constant will take poor linearity as the value 
of Re increases. Therefore, try to keep the resistance RB in 
a range of 0 -150kO. 

For that, take the RB=50k 0 first and change its value in 
the range of 0 -150k 0 to adjust the time-delay at the max­
imum value of RFC ' so the adjustment of ± 7% becomes 
possible. 

Fig. 5. (a) Re-T (Method 2 ) 
CFc=CB=103pF 

RFc=lMO 
ADJ is shorted with V ss 

4.0.....------...,-------, 

2.5/------t------j 

°O~----~O~.~5-----~1.0 

Rs (Mil) 

to 

'" ., 
f::' 
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Rs 

QS_l _____ OS2 OS3 

Fig. 4. External connection diagram of oscillation 

frequency adjustment method (2) 

Fig. 5. (b) RB-T (Method 2 ) 

CFc=CB=104pF 
RFC= 1 MO 

ADJ is ~horted with Vss 

40,..------,--------, 

25~------+--~--~ 

°0~-----,O~.~5-----"1.0 
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Fig. 5. (e) RB-T (Method 2) 

OFe=CH=105pF 

RFc=1Mn 
ADJ is shorted with Vss 

4oor--,...-----r-----...., 

250t--------t---------I 

~~-----O~.~5-----~1.0 

Re (MO) 

POWER-ON FUNCTION 
(1) M58479P 

The power-on reset function will start when the power is 
on since the M58479P builts the supply voltage detection cir­
cuit in it; however, it is necessary to keep the rising time of 
power (tr) more than 1 ms as shown below. 

(2) M58482P 
The power-on reset function will start by inserting the 

capacitance between the RESET and Vss when the power is 
on as same as the M58479P. In order to have an accurate 
performance on the power-on reset function, keep tRESET 
over 1 msec on the condition of VRESET ;;;;0.3 X VDD when VDD 

is over2 V, as illustrated below. 

I n case the power is on again after it is off and the vol­

tage of RESET VRESET is not perfectly down, the tRESET must 
be also kept in over 1 msec, which was mentioned in the 
above diagram. When the prescribed cOr;Jdition is not satis­
fied, add the circuit illustrated below to the RESETand make 
the power-on reset function accurately. In this case, make 
sure to select an external capacitance to satisfy the VRESET;;;; 
1 msec. 

~ 
g 
x 

? 
" 
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Fig. 6. RB-C.:1T/To)X100(Method2) 

RFc=1Mn 
LlT=T-To 
To=T(Rb-On) 

20r------T-----,--, 

t -5t-------t---.... :--_+_--I 

-10t-------I-----'llt.cF2cB 
l05pF 

-151-------I-------'l:~:F 

~---.,--VDD 

~Time 

(+) VDD 

VDD 

RESET M58482P 

Vss 
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APPLICATION CIRCUITS 

(1) Use of AC supply 

1~11 

(3) Use of DC supply (low supply voltage) 

DC 
5V 

11 
(4) While power is being on, 
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(2) Use of DC supply 

DC 
12V 

Both M58479P and M58483P build zenor diodes in them 
so that they can adopt AC supply (lOOV) , DC supply (l2V) 
according to external circuits. 

If the supply voltage is relatively high, when a power-on 
reset is required without an external circuit, employ the 
M58479P. 

On the other hand, if a low supply voltage or low power 
dissipation is required, or if a power supply with a heavy 
fluctuation on lower voltage is used, employ the M58482P 
(M58479P may have a reset when VDD is below 5. 4V). 

(5) While power is being on. 

A pulse of 50% duty of which period is defined by RFC 

and CFC, is output from OUT 3 . 

a (duty changeable) pulse of which a"L" period is 

defined by ·RFCl. CFCI. and a "H" period is by R FC2. 

CFC2, is output from OUT 1 of M58479P/M58482P(1). 

1 2 
Vee OUT3 

M58479P IM58482P 

1 
Rec 

083 
5 
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(6) An example of awake/sleep timer 

Awake/Sleep 

Awake o hrs 

/ 

Sleep o mI'ns 

/ , 
/ 

/ 

I 
I 

r- J 

I 
I 
I 

//1 I I 

/ 
/ 

/ 

3 hrs 
/ 

/ 
/ 

30 mins 

I I I I I I 

M58479P 

/ 

/ 
/ 

6 hrs 

60 mins 

I mil 

02 OUTI OUT2 ADJ Vss 
9 2 I 

TV main power 
ON/OFF 0------' 

9 hrs 

90 mins 

I I II I I 

I 

I I I 
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TV receiver 

Timer switch 

0--0 

DC 
12V 

Awake timer 
TV is ON after the 
timer set ( 0 -12hrs) 

Sleep timer 
TV is OFF after the 
timer is set ( 0 - 2 hrs) 

Only one M58479P/M58482P is needed to have one switchover for awake/sleep timer 

The application above is just a one example and the 
M58479P/M58482P can be widely used for home entertain­
ment and industry. 
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(8) Circuit to display a timer in process 
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MITSUBISHI SWITCHING DIODE 

Me911 
HIGH-SPEED SWITCHING/SILICON EPITAXIAL TYPE 

(COMMON ANODE) 

DESCRIPTION 
The MC911 is a silicon epitaxial double diode employing 
small epoxy molded package. 
It is designed .lor high-speed switching applications. 
Owing to the small terminal capacitance and the short 
switching time (reverse recovery time), this diode usable not 
only .lor high-speed switching applications but also .lor pro­
tection, bias and' other circuits. 
Moreover, this is small in size and double, it is suitable .lor 
high-density mounting applications. 

FEATURES 
• Small terminal capacitance 
• High speed switching 

• High voltage 
• Double device and compact .lormat reduce dimensions 

and enhance high-density mounting. 

ABSOLUTE MAXIMUM RATINGS (Ta=25"C) 

Symbol Parameter Limits Unit 

VRM Peak reverse voltage 75 V 

VR Reverse voltage 50 V 

IFSM Forward surge current 4 A 

IFM Peak forward current 300 rnA 

10 Average rectified current 100 rnA 

PT Power dissipation 300 rnW 

Tj Junction temperature +125 t 
TsIg Storage temperature -55-+125 t 

ELECTRICAL CHARACTERISTICS (Ta=25"C) 

.-

Symbol Parameter Test conditions 

V F1 Forward voltage 

V F2 Forward voltage 

V F3 Forward voltage 

IR Reverse current 

CI Terminal capacitance 

Irr Reverse recovery time 

2-442 

1,=lOmA 

1,=50mA 

1,=100mA 

VR=50V 

V.=O, f=1 MHz 

(See measurement circuit) 
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OUTLINE DRAWING UNIT: rnm 
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TERMINAL CONNECTIONS 
CD: CATHODE 1 
®: ANODE(COMMON) EIAJ:­
Gl: CATHODE 2 JEDEC : -

MARK 

Min 

INTERNAL 
CONNECTIONS 

3-pin molded plastic SIL 

Limits 
Unit 

Typ Max 

0.77 0.9 V 

0.9 1.0 V 

0.95 1.2 V 

0.1 /-lA 

2.8 4.0 pF 

4. a ns 



MITSUBISHI SWITCHING DIODE 

Me911 

HIGH·SPEED SWITCHING/SILICON EPITAXIAL TYPE 
(COMMON ANODE) 

REVERSE RECOVERY TIME{T rr) MEASUREMENT CIRCUIT 

TRIGGER elNPUT VOLTAGE WAVEFORM 
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TYPICAL CHARACTERISTICS 
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MITSUBISHI SWITCHING DIODE 

MC921 
HIGH-SPEED SWITCHING/SILICON EPITAXIAL TYPE 

(COMMON CATHODE) 

DESCRIPTION 
The MC921 is a silicon epitaxial double diode employing 
small epoxy molded package. 

It is deSigned for high-speed switching applications. 
Owing to the small terminal capacitance and the short 
switching time (reverse recovery time) , this diode usable 
not only for high-speed switching applications but also for 
protection, bias and other circuits. 

Moreover, this is small in size and double, it is suitable for 
high-density mounting applications. 

FEATURES 
• Small terminal capacitance 
• High speed switching 

• High voltage 
• Double device and compact format reduce dimensions 

and enhance high-density mounting. 

ABSOLUTE MAXIMUM RATINGS (Ta=25'C) 

Symbol Parameter Limits Unit 

VRM Peak reverse voltage 75 V 

VR Reverse voltage 50 V 

IFSM Forward surge current 4 A 

IFM Peak forward current 300 rnA 

10 Average rectified current 100 rnA 

PT Power dissipation 300 rnW 

Tj Junction temperature +125 ·C 

Tstg Storage temperature -55-+125 ·C 

ELECTRICAL CHARACTERISTICS (Ta=25'C) 

Symbol Parameter 

VF1 Forward voltage 

V F2 Forward voltage 

V F3 Forward voltage 

IR Reverse current 

Ct Terminal capacitance 

trr Reverse recovery time 

2-444 

Test conditions 

1,=10mA 

1,=50mA 

1,=100mA 

VR=50V 

VR=O, f=1 MHz 

(See measurement circuit) 
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TERMINAL CONNECTIONS 
CD: ANODE 1 
ClJ: CATHODE(COMMON) EIAJ:­
® : ANODE 2 JEDEC : -

UNIT: mm 

MARK INTERNAL 
CONNECTIONS 

3-pin molded plastic SIL 

Limits 
Unit 

Min Typ Max 

0.72 0.9 V 

0.85 1.0 V 

0.9 1.2 V 

0.1 t-<A 

1.0 4.0 pF 

3.0 ns 



MITSUBISHI SWITCHING DIODE 

MC921 

HIGH-SPEED SWITCHING/SILICON EPITAXIAL TYPE 
(COMMON CATHODE) 

REVERSE RECOVERY TIME(T rr) MEASUREMENT CIRCUIT 
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MITSUBISHI SWITCHING DIODE 

MC931 
HIGH-SPEED SWITCHING/SILICON EPITAXIAL TYPE 

(SERIES TYPE) 

DESCRIPTION 
The MC931 is a silicon epitaxial double diode employing 
small epoxy molded package. 
It is designed for high-speed switching applications. 
Owing to the small terminal capacitance and the short 
switching time (reverse recovery time), this diode usable not 
only for high-speed switching applications but also for pro­
tection, bias and other circuits. 
Moreover, this is small in size and double, it is suitable for 
high-density mounting applications. 

FEATURES 
• Small terminal capacitance 
• High speed switching 

• High voltage 
• Two devices connected in series 
• Good maching characteristics 
• Double device and compact format reduce dimensions 

and enhance high-density mounting. 

ABSOLUTE MAXIMUM RATINGS (Ta=25'C) 

Symbol Parameter Limits 

VRM Peak reverse voltage 75 

V R Reverse voltage 50 

IFSM Forward surge current 4 

IFM Peak forward current 300 

10 Average rectified current 100 

PT Power dissipation 300 

Tj Junction temperature +125 

Tsl9 Storage temperature -55-+125 

ELECTRICAL CHARACTERISTICS (Ta=25'C) 

Unit 

V 

V 

A 

rnA 

rnA 

mW 

'c 
·C 

Symbol Parameter Test conditions 

VFl 

VF2 

V F3 

IR 

CI 

Ir' 

2-446 

Forward voltage 

Forward voltage 

Forward voltage 

Reverse current 

Terminal capacitance 

Reverse recovery time 

1,=10mA 

i,=50mA 

1,=100mA 

VR=50V 

VR=O, f=l MHz 

(See measurement circuit) 
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TERMINAL CONNECTIONS 
CD: ANODE 1 
I%l: CATHODE 1 +ANODE 2 EIAJ:­
®: CATHODE 2 JEDEC:-

UNIT: mm 

MARK INTERNAL 
CONNECTIONS 

3-pin molded plastic SIL 

Limits 
Unit 

Min Typ Max 

0,68 0.9 V 

0.82 1.0 V 

0,92 1.2 V 

0.1 /-I A 

1.2 4,0 pF 

4,0 ns 
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Me931 

HIGH-SPEED SWITCHING/SILICON EPITAXIAL TYPE 
(SERIES TYPE) 
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CONTACT ADDRESSES FOR FURTHER 

JAPAN 
Electronics Marketing Division 
Mltsublshi Electric Corporlltion 
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 flo, Leighton Centre 
77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 
Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

TAIWAN 
MELCO TAIWAN Co., Ltd. 
6th II., Chung-Ling Bldg., 
363, Sec. 2, Fu-Hslng S. Road 
Taipei, R.O.C. 
Telephone: (704) 0247 
Facsimile: (704) 4244 

U.S.A. 
NORTHWEST 
Mitsubishi Electronics America, Inc. 
1050 East Arques Ave. 
Sunnyvale, Ca 94086, U.S.A. 
Telex: 172296 MELA SUVL 
Twx: 910-339-9549 
Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 

SOUTHWEST 
Mitsublshl Electronics America, Inc. 
991 Knox SI. 
Torrance, CA 90502, U.S.A. 
Telex: 664787 MELA TRNC 
Telephone: (213) 515-3993 
Facsimile: (213) 324-6578 

SOUTH CENTRAL 
Mltsublshl Electronics America, Inc. 
2105 Luna Road, Suite 320 
Canollton, TX 75006, U.S.A. 
Telephone: (214) 484-1919 
Facsimile: (214) 243-0207 

NORTHERN 
Mitsubishi Electronics America, Inc. 
15612 HWY 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. 
799 North Bierman Circle, 
MI. 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, U.S.A. 
Telex: 951796 MELA WOBN 
Twx: 710-348-1229 
Telephone: (617) 938-1220 
Facsimile: (617) 938-1075 

MID-ATLANTIC 
Mitsublshl 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 Carners Parkway. 
Suite 100 
Norcross, GA 30092, U.S.A. 
Twx: 910-380-9555 
Telephone: (404) 662-0813 
Facsimile: (404) 662-5208 

SOUTHEAST 
M itsublshi Electronics America, Inc. 
Town Ex. CTR. 6100 Glades Rd. #210 
Boca Raton, FL 33433, U.S.A. 
Twx: 510-953-7608 
Telephone: (305) 487-7747 
Facsimile: (305) 487-2046 
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FRANCE 
Mitsubishi Electric Europe GmbH 
65 Avenue de Colmar Tour Albert ler 
F-92507 Rueil Malmaison Cedex, 
France 
Telex: 
Telephone: 
Facsimile: 

ITALY 

202267 (MELCAM F) 
(01) 7329234 
(01) 7080405 

Mitsubishi Electric Europe GmbH 
Centro Dlrezionale Colleoni 
Palazzo Cassiopea 1 
20041 Agrate Brlanza I-Milano 
Telephone: (039) 636011 
Facsimile: (039) 6360120 

SWEDEN 
Mitsubishi Electric Europe GmbH 
Lastbilsvllgen 6B 
5-19149 Sollentuna, Sweden 
Telex: 108'77 (meab S) 
Telephone: (08) 960468 
Facsimile: (08) 966877 

WEST GERMANY 
Mitsubishi Electric Europe GmbH 
Head Quater Gothear Str. 6 
4030 Ratingen I, West Germany 
Telex: 8585070 MED D 
Telephone: (02102) 4860 
Facsimile: (02102) 486-115 

U.K. 
Mitsubishi Electric (U.K.) Ltd. 
Centre Point, (18th Floor) 
1"03 New Oxlord sl., 
London WC1, England, U.K. 
Telex: 296195 MELCO G 
Telephone: (01) 379-7160 . 
Facsimile: (01) 836-0699 

AUSTRALIA 
Mitsublshi Electric Australia Ply. Ltd. 
73-75, Epping Road, North Ryde, 
N.S.W. 2113 Australia ' 
P.O. Box 1567 Macquarie Centre 
N.S.W. 2113 Australia 
Telex: MESYD AA 26614 
Telephone: (02) 888-5777 . 
Facsimile: (02) 887-3635 
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