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PREFACE

The CMOS logic IC MN40OOB series data book has been published to meet con-
summer needs as the revised edition of the current MN40OOB series by expand-
ing the range and adding rew products. The MN40OOB series are general purpose
CMOS devices which provide various functions and find applications in both
consumer and industrial fields.

General purpose CMOS LOGICS have features such as low power dissipation,
single power supply, wide operation range of power supply, high noise immunity
and high integration, all of which are superior to conventional DTL, TTL and
LS-TTL.

The increase of CMOS suppliers in recent years resulted in the necessity for
compatibility with respect to electric characteristics and functions. We have
begun to market the MN4OOOB series for the general purpose CMOS LOGICS
stipulated by IEC/JEDED. We hope you will make use of these devices as well
as other Matsushita semiconductors.

July, 1984
Matsushita Electronics Corporation

Semiconductor Division



The application circuits in this book have been chosen as examples
of the characteristics and performance of our products. The in-
formation contained herein is believed to be reliable. However, no
responsibility is assumed for any consequence of its use, nor for
patent liability with respect to the use of the information.

The device specifications are subject to change without prior notice.
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Index Table

Type No. Function Group Page
MN4000B/S | Dual 3-Input NOR Gate and Inverter Gates 33
MN4001B/S | Quad 2-Input NOR Gate Gates 35
MN4002B/S | Dual 4-Input NOR Gate Gates 37
MN4006B/S | 18-Bit Static Shift Register MSI 39
MN4007UB/S| Dual Complementary Pair and Inverter Gates 42
MN4008B/S | 4-Bit Full Adder MSI 44
MN4011B/S | Quad 2-Input NAND Gate Gates 47
MN4012B/S | Dual 4-Input NAND Gate Gates 49
MN4013B/S | Dual D-Type Flip-Flop Flip-Flops 51
MN4015B/S | Dual 4- Stage Static Shift Register MSI 54
MN4016B/S | Quad Analog Switch Gates 57
MN4017B/S | 5-Stage Johnson Counter MSI 61
MN4018B/S | Presettable Divide-by-N Counter MSI 66
MN4019B/S | Quad 2-Input Multiplexer Gates 70
MN40208/S | 14-Stage Binary Counter MSI 73
MN4021B/S | 8-Bit Static Shift Register MSI 77
MN4022B/S | 4-Stage Divide-by-8 Johnson Counter MSI 80
MN4023B/S | Triple 3-Input NAND Gate Gates 85
MN4024B/S | 7-Stage Binary Counter MSI 87
MN40258/S | Triple 3-Input NOR Gate Gates 90
MN40278/S | Dual J-K Flip-Flop Flip-Flops | 92
MN4028B/S | BCD-to-Decimal/Binary-to-Octal Decoder MSI 95
MN40298/S | 4-Bit Presettable Up/Down Counter MSI 98
MN4030B/S | Quad Exclusive -OR Gate Gates 103
MN4035B/S | 4-Bit Universal Shift Register MSI 105
MN4040B/S | 12-Stage Binary Counter MSI 109
MN4042B/S | Quad D Latch MSI 112
MN40438/S | Quad R/S Latch MSI 115
MN4044B/S | Quad R/S Latch MSI 118
MN4046B/S | Phase-Locked Loop MSI 121
MN4049B/S | Hex Inverting Buffer Buffers 125
MN4050B/S | Hex Non-Inverting Buffer Buffers 128
MN4051B/S | 8-Channel Analog Multiplexer MSI 131
MN4052B/S | Dual 4-Channel Analog Multiplexer MSI 135
MN4053B/S | Triple 2-Channel Analog Multiplexer MSI 139
MN4066B/S | Quad Analog Switch Gates 143
MN4068B/S | 8-Input NAND Gate Gates 146
MN4069UB/S | Hex Inverter Gates 148
MN4070B/S | Quad Exclusive-OR Gate Gates 103
MN4071B/S | Quad 2-Input OR Gate Gates 150
MN4072B/S | Dual 4-Input OR Gate Gates 152
MN4073B/S | Triple 3-Input AND Gate Gates 154
MN4075B/S | Triple 3-Input OR Gate Gates 156
MN4076B/S | 4-Bit D-Type Register MSI 158
MN4078B/S | 8-Input NOR Gate Gates 162

-7 - Panasonic




Index Table

Type No. Function Group Page
MN4081B/S | Quad 2-Input AND Gate Gates 165
MN4082B/S | Dual 4-Input AND Gate Gates 167
MN4085B/S | Dual 2-Wide 2-Input AND-OR-Invert Gate Gates 169
MN4086B/S | Expandable 4-Wide 2-Input AND-OR~Invert Gate Gates 172
MN4093B/S | Quad 2-Input NAND Schmitt Trigger Gates 175
MN4094B/S | 8-Stage Shift-and-Store Bus Register MSI 178
MN4502B/S | Hex Strobed Inverting Buffer Buffers 182
MN4503B/S | Hex Non-Inverting 3-State Buffer Buffers 185
MN45108/S | BCD Up/Down Counter MSI 188
MN4511B/S | BCD-to-7-Segment Decoder/Driver MSI 193
MN4512B/S | 8-Input Multiplexer MSI 198
MN4514B/S | 4-Bit Latch/ 4 -to-16 Line Decoder (High) MSI 202
MN4515B/S | 4-Bit Latch/ 4 -to-16 Line Decoder (Low) MSI 205
MN4516B/S | 4-Bit Binary Up/Down Counter MSI 208
MN4517B/S | Dual 64-Bit Static Shift Register LSI 214
MN4518B/S | Dual 4-Bit BCD Counter MSI 217
MN4519B/S | Quad 2-Input Multiplexer MSI 221
MN4520B/S | Dual 4-Bit Binary Counter MSI 224
MN4526B/S Programmable 4-Bit Binary Counter MSI 228
MN4528B/S | Dual Monostable Multivibrator MSI 232
MN4531B/S | 12-Bit Parity Tree MSI 236
MN4538B/S | Dual Precision Monostable Multivibrator MSI 239
MN4539B/S | Dual 4-Input Multiplexer MSI 243
MN4541B/S | Programmable Timer MSI 246
MN4543B/S | BCD-to-7-Segment Decoder/Driver MSI 249
MN4556B/S | Dual Binary to 1-of-4 Decoder MSI 253
MN4584B/S | Hex Schmitt Trigger Gates 256
MN4585B/S | 4-Bit Magnitude Comparator MSI 259
MN4724B/S | 8-Bit Addressable Latch MSI 262
MN40098B/S | Hex Inverting 3-State Buffer Buffers | 265
MN40160B/S | 4-Bit Decade Counter MSI 268
MNA40161B/S | 4-Bit Binary Counter MSI 273
MN40174B/S | Hex D-Type Flip-Flop Flip-Flops | 278
MN401758/S | Quad D-Type Flip-Flop Flip-Flops | 281
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Group Type No. Function Pins | Page
MN4011B/S | Quad 2-Input NAND Gate 14 47
MN4012B/S | Dual 4-Input NAND Gate 14 49 ==
NAND Gates =00 738/5 | Triple 3-Input NAND Gate 14 | 85 —
MN4068B/S | 8-Input NAND Gate 14 146 —
MN40738/S | Triple 3-Input AND Gate 14 154 —
AND Gates MN4081B/S | Quad 2-Input AND Gate 14 165
MN4082B/S | Dual 4-Input AND Gate 14 167
MN4000B/S | Dual 3-Input NOR Gate and Inverter 14 33
MN4001B/S Quad 2-Input NOR Gate 14 35
NOR Gates MN40028/S | Dual 4-Input NOR Gate 14 37
MN4025B/S | Triple 3-Input NOR Gate 14 90
MN4078B/S | 8-Input NOR Gate 14 | 162
MN4071B/S | Quad 2-Input OR Gate 14 150
OR Gates MN4072B/S | Dual 4-Input OR Gate 14 152
MN4075B/S | Triple 3-Input OR Gate 14 156
MN4007UB/S | Dual Complementary Pair and Inverter 14 42
MN4049B/S | Hex Inverting Buffer 16 125
MN4050B/S | Hex Non-Inverting Buffer 16 128
Inverters and
Buffers MN4069UB/S | Hex Inverter 14 148
MN4502B/S | Hex Strobed Inverting Buffer 16 182
MN4503B/S | Hex Non-Inverting 3-State Buffer 16 185
MN40098B/S | Hex Inverting 3-State Buffer 16 265
MNA4030B/S | Quad Exclusive-OR Gate 14 103
Complex MN4070B/S | Quad Exclusive-OR Gate 14 103
Gates MN4085B/S Dual 2-Wide 2-Input AND-OR-Invert Gate 14 169
MN4086B/S | Expandable 4-Wide 2-Input AND-OR-Invert Gate 14 172
MN4013B/S | Dual D-Type Flip-Flop 14 51
Flip-Flops MN4027B/S | Dual J-K Flip-Flop 16 92
MN40174B/S | Hex D-Type Flip-Flop 16 278
MN40175B/S | Quad D-Type Flip-Flop 16 281
MN4017B/S | 5-Stage Johnson Counter 16 61
MN4018B/S | Presettable Divide-by-N Counter 16 66
MN4020B/S | 14-Stage Binary Counter 16 73
MN4022B/S | 4-Stage Divide-by-8 Johnson Counter 16 80
MN4024B/S | 7-Stage Binary Counter 14 87
MNA4029B/S 4-Bit Presettable Up/Down Counter 16 98
c MN4040B/S | 12-Stage Binary Counter 16 109
ounters MN45108/S | BCD Up/Down Counter 16 | 188
MN45168/S | 4-Bit Binary Up/Down Counter 16 208
MN4518B/S | Dual 4-Bit BCD Counter 16 217
MN4520B/S Dual 4-Bit Binary Counter 16 224
MN4526B/S | Programmable 4-Bit Binary Counter 16 228
MN40160B/S | 4-Bit Decade Counter 16 268
MN40161B/S | 4-Bit Binary Counter 16 273
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Group Type No. Function Pins | Page
MN4019B/S | Quad 2-Input Multiplexer 16 70
Digital MN4512B/S | 8-Input Multiplexer 16 198
Multiplexers MN45198B/S | Quad 2-Input Multiplexer 16 221
MN45398B/S | Dual 4-Input Multiplexer 16 243
MN4016B/S | Quad Analog Switch 14 57
Analog MN4051B/S | 8-Channel Analog Multiplexer 16 131
Switches and | MN4052B/S | Dual 4-Channel Analog Multiplexer 16 135
Multiplexers MN4053B/S | Triple 2-Channel Analog Multiplexer 16 139
MN4066B/S | Quad Analog Switch 14 143
Multivibrators MN4528B/S Dual Monostable Multivibrator 16 232
MN4538B/S | Dual Precision Monostable Multivibrator 16 239
MN4006B/S | 18-Bit Static Shift Register 14 39
MN4015B/S | Dual 4-Stage Static Shift Register 16 54
MN4021B/S | 8-Bit Static Shift Register 16 77
Registers MN40358/S | 4-Bit Universal Shift Register 16 105
MN4076B/S | 4-Bit D-Type Register 16 158
MN4094B/S | 8-Stage Shift-and-Store -Bus Register 16 178
MN4517B/S | Dual 64-Bit Static Shift Register 16 214
MN4028B/S | BCD-to-Decimal/Binary-to-Octal Decoder 16 95
Decoders MN4514B/S | 4-Bit Latch/ 4 -to-16 Line Decoder (High) 24 202
MN4515B/S | 4-Bit Latch/ 4 -to-16 Line Decoder (Low) 24 205
MN4556B/S | Dual Binary to 1-of-4 Decoder 16 253
Schmitt MN4093B/S | Quad 2-Input NAND Schmitt Trigger 14 175
Triggers MN4584B/S | Hex Schmitt Trigger 14 256
MN4042B/S | Quad D Latch 16 | 112
MN4043B/S | Quad R/S Latch 16 | 115

Latches
MN4044B/S | Quad R/S Latch 16 118
MN4724B/S | 8-Bit Addressable Latch 16 262
Arithmetic MN4008B/S | 4-Bit Full Adder 16 A4
Units MN4531B/S | 12-Bit Parity Tree 16 236
Drivers MN4511B/S | BCD-to- 7-Segment Decoder/Driver 16 193
MN45438/S | BCD-to- 7-Segment Decoder/Driver 16 249
Special Function | MN4046B/S | Phase-Locked Loop 16 121
Comparator MN4585B/S | 4-Bit Magnitude Comparator 16 259
Timer MN4541B/S | Programmable Timer 14 246
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Explanation

1. General descriptions of MN400OB series data
The MN4000B series are fully buffered digital ICs
which meet IEC/JEDEC stipulations. The MN4000B
series are designed for pin compatibility with CMOS4000
and 4500 which are used over a wide range.
The MN4000B series make system designing simple
beause output characteristics are standardized.

CMOS features
Low power dissipation: 10 nW typ./gate (static)

e Wide range of operating voltage: +3V ~ 15V

e Wide range of operating temperature: —40 ~ +85°C

e High DC — fanout: 50 typ.

e All series include the output buffer (capable of driving
1 LS-TTL)

e Protection circuit for static voltage to input and out-
put
High speed (higher than conventional CMOS4000B)
High integration

e High noise immunity

2. CMOS Basic circuit * Cross-sectional view

As a representative of the MN4000B series, basic
conceptions of the inverter are described below.

The CMOS inverter is constructed with a MOS P-
channel transistor (P,) and N-channel transistor (N,) of
the enhancement type; the connecting gates are for input
and the connecting drains are for output (illustrated in
Fig. 1). The source of the P-channel MOS transistor is
connected to Vpp (+) and that of the N-channel MOS
transistor is connected to Vgg (-).

Let us consider the output voltage (V) if the input
voltage (Vi) changes between Vgg and Vpp.

Voo
/
A ﬁ /
}—Q Output O
\NChannel
\ ?
Van
S

MOS Transistor (N, )
Vss

P Channel
MOS Transistor (P, )

input: |

Fig. 1 CMOS Inverter

2.1 If input is Vgg level

P, switches on because the Vgp of P, (gatesource
voltage) is deep negative bias. N, switches off because
the VgN of N, (gate-source voltage) is zero.

Though the output voltage is determined by the ratio
of P, and N, resistance, it almost becomes Vpp due to
some k§ for the ON-side transistor and hundreds of MQ
for the OFF-side transistor. Less current flows between
Vpp and Vss.

2.2 For intermediate voltage between Vgg and Vpp.
Vbp
The output (0) is a medium level divided by both P,
and N, ON resistor values. In this case, the output level
goes nearly to Vpp when the input voltage (Vy) is around
Vgg, and it comes down to Vgg when around Vpp.
Current flows between Vpp ~ Vgg.

2.3 If input is Vpp level
P, switches off because the Vgp of P, is zero and P,

switches on because the Vgn is Vpp ~ Vss. This is
a counter-action of 2.1 and the output (0) voltage is

almost Vgg.

Less current flows between Vpp and Vgg. Fig. 2
shows that current flows only at the transient time
shown by the dotted line when the state of the inverter
changes where the horizontal axis represents the input
voltage and the vertical axis represents the output voltage.

loo

————

Fig. 2 Inverter Input/Output Voltage Characteristics

Fig.3 shows the cross-sectional view of the CMOS

inverter. The P-N junction is used for isolation between P-
channel and N-channel MOS transistors to make the
CMOS inverter on a single silicon substrate.

12
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Vss Input Output Voo

Polysilicon

N P gy P
LN (P

222
LP]

2 Silicon
substrate

N-Substrate

Fig. 3 CMOS Inverter Cross-Sectional View

Fig. 3 shows the views to make an N-channel MOS
transistor in a P-well region after making it on an N-type
silicon substrate.

Because the N-type substate is connected to Vpp and
the P-well to Vgg, each P<hannel and N-channel transis-
tor can be operated electrically independent due to
reverse biases when the power is applied. This construc-
tion of the CMOS circuit form the parasitic diode shown
in Fig. 4. It is important to use with in the maximum
rating because exceeding the forward current of the diode
may damage the IC.

?VDD
ol fﬂ 7Y
g

D3

Input o—mg— -0 Output

J
o & :}_-] X TDS
!

Vss

R : Input Protection Resistor
D Input Protection Diode
2t

D, : P-channel Transistor

Parasitic Diode by Forming Drain
D, : N-channel Transistor

Parasitic Diode by Forming Drain

D, : Parasitic Diode by Forming P-well

Equivalent circuit of CMOS Inverter with Parasitic
Element

Fig. 4

Input protection diodes D, and D, in the equivalent
circuit are to protect CMOS inputs against static electrical
damage; these are included in all MN4000B series.

3. Designing notes

CMOS logic which has an integration as large as SSI
or MSI finds applications in an extensive area. There
are specific circuits such as bidirectional analog switches
in CMOS technology and many LSIs developed due to
small chip size and high integration.

Table 1 Characteristic Comparison Between TTL and
CMOS
0S4
ttem  (Normaliysorp CMOS 4000
5V 10V 15v
Transfer
Time 10ns | 10ns | 40ns | 20ns | 15 ns
(Cp = 15pF)
Flip-Flop
Clock 35 MHz{45MHz| 8 MHz |16 MHz| 20 MHz
Frequency
Quiescent
Power 10 mW|{2 mW {10 nW | 10 nW| 10 nW
Noise
Immunity 1v 0.8V | 2.25V | 4.5V | 6.75V
Fan-out 10 10 50 50 50

3.1 Supply Volitage Range

CMOS logic of MN400OB series is guaranteed to func-
tion ranging from 3V to 15V. It is not guaranteed under
3V because of the increase of propagation delay time
(decrease of speed), the increase of output impedance and
the loss of noise immunity. It is also not guaranteed
over 15V becuse of the increase of dynamic power
dissipation, the spike noise exceeding tolerable voltages
and other causes which may cause the latch-up and result
in damage to the device unless the current is restricted
to minimum. Please refrain from using at over 15V.

The level conversion between TTL and CMOS which
have different supply voltages can be realized by using
the MN4049B or MN40S0B.

3.2 Output with Buffer

The MN4000B series have fully buffered output in
order to shorten the propagation delay time and to
standardize the propagation delay time and characteristics
of output driving (Fig. 5). Buffered outputs increase the
voltage gain, the static noise immunity and can improve
the dynamic noise margin because they have ideal transfer
characteristics and low impedance at the output (Fig. 6).
The high gain also provides good pulse shaping due to
less effect of the input rise or fall time. (Fig. 7 (a) (b).

— 14 —
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I O l;_, ’ —O Voo
—

J Jren L=
—,:1 JEi
Fig. 5 Typical 2 Input NOR Gate Incorporating Buffer

Output Circuit
(*Output for the types without buffer)

—O Vss

154 = Voo = 15V
Ta=25TC
2
Voo = 10V

-, Unbutfered
>° 10 cMOS
-]
o
] /
S Fully buffered
e Voo =5V, CMOS
Y Spe
g
5
(o]

0
0 1

Input Voltage V; (V)

Fig. 6 Transfer Characteristics
Buffered CMOS shows better transfér character-

istic.
6
s
= 4 Unbuffered
[3
3
8
0. 1ps nput
-l mpu):s
Buffered
0
0 0.2 0.4 0.6 0.8 1.0
Time (us)
(a)
6 Buffered
~>' 4 0.1us,
input
Y
e " 1us input
5 ] Unbuttered
o L2
0 0.2 0.4 0.8 1.0
Time (us)
(b)

Fig. 7 Output Transfer Characteristics Not Affected by
Rise (a) and Fall (b) of Input

3.3 Power Consumption

The CMOS is an ideal logic circuit for battery opera-
tion because the power consumption in the static state is
very low and its operation ranges are very wide.

In the static state, only leakage currents flow through
the Vpp to Vgg because the P-channel transistors are not
ON simultaneously. The leakage currents are 0.5nA for
each gate and the power consumptions are only 2.5nW
(5V operation).

It is estimated that more energy is consumed to
charge or discharge capacitances (on-ship parasitic capa-
citances and load capacitances) when the input data or
input clock changes during CMOS operations. Actually
there is a time when both P-channel and N-channel
transistors are ON simultaneously. The dynamic power
consumption Ppyn may increase proportionally to the
product by the factors of the input clock frequency,
loading capacitance (Cy) and the square of supply voltage
(Vpp). (Refer to formula (1).)

PnyN =fe. CL . VD[)2 .......... (€]

The power consumption of CMOS gate is higher than
that of LS-TTL in the range from 500 kHz to 2 MHz
shown in Fig. 8. However, it is not so much higher for
high-integrated CMOS ICs (MSI). The gates switched
actually are so few that the power consumption does not
increase because most gates are driven at lower clock
frequency. It is necessary to analyse or consider the
switching speeds of each gate in the circuit when you are
to compare the power consumption of the logic devices
which have various kinds of process technology. The
maximum of static currents (Ipp) is limited in the
general or individual specifications. Total power con-
sumption mean the sum during both static and dynamic

operations.
1: Short key TTL
2 : Normal TTL
3: LS-TTL
4: CMOS (Vpp =15V)
5: VMOS (Vpp = 10V)
6: CMOS (Vpp = 5V)
10
g
= Z
= 1
| ==/
g 1 3 ? //
:g 107" ////
h-]
° 4
| A
g /A;/
o 3
10“//
1 1 100 100 100 10t 0% 10°

Input Frequency fi (kHz)

Fig. 8 Power Dissipation per gate — Input Frequency
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Explanation

3.4 Static power consumption

There are no drain currents because one input tran-
sistor is always OFF when the input voltages of CMOS
logic IC are lower than the threshold voltage (V) of a
N-channel transistor or higher than the difference bet-
ween the supply voltage and the threshold voltage
(Vpp — Vr) of a P-channel transistor. The drain currents
flow because the N-channel transistor is ON when the
input voltage is about the threshold voltage (1.5V typ.)
of an N-channel transistor.

Fig. 9 shows the drain currents as a function of
CMOS logic input voltage. The drain currents reach
maximum value at 1/2 Vpp, and peak depends upon the
squareness of the transistor use. The currents increase in
proportion to Vpp" if n > 2.

o
o
£
3
5
o
€
2
)
Vr : Voo — Vr T
% Voo Voo
Input Voltage V, (V)
Fig. 9  Drain Current — Input Voltage

3.5 Propagation Delay Time (Transfer Time)
Compared to the TTL and LS-TTL, all CMOS devices
are slow and very sensitive to capacitive loading (Fig. 10).

Ta=25C CMOS
Voo = 5V
Matsushita
CMOS
s Voo = 5V
(3
] /|
§ 3
8
g L—"T1L
[ Vee = 5V
1
0 100 200
Load Capacitance C; (pF)
Fig. 10 Propagation Delay —

(TTL, Other CMOS, Matsushita CMOS)

Loading Capacitance Fig. 12

The MN4000B series use both Matsushita’s original
Processing and improved circuit design to achieve
propagation delays and output rise time that are superior
to any other junction-isolated CMOS device.

Matsushita’s original processing achieves lower para-
stic capacitances, which reduce the on-chip delay and
increase the maximum clock frequency of flipflops,
registers and counters. Buffering all outputs even on
gates results in lower output impedance and thus reduces
the effect of capacitive loading.

You should pay attention to design the system that
the speed is important since propagation delay is af-
fected by three parameters: capacitive loading, supply
voltage, and temperature.

3.6 Capacitive Loading Effect

A TTL with an output impedance 25 typ. in the low
state is little affected by an increase in capacitive load-
ing. A CMOS, however, with an output impedance of
2509 typ. (5V operation), is 10 times more sensitive to
capacitive loading. Fig. 11 shows the propagation delay
time of the MN4011B as a function of load capacitance.
Fig. 12 also shows the positive and negative-going delays
as a function of load capacitance. It is limited in detail in
general and individual specifications. The output with
unbuffered gates has a higher output impedance and is
more sensitive to capacitive loading.

g Ta - 25¢C
T
K
g‘ va:y
2 100 A
@
4
5 ///
T5v
=
< 75 100 200

Load Capacitance C, (pF)

Fig. 11 Propagation Delay — Loading Capacitance

200 A
V

/ 1ov C
"

15V

100

2
0 100 200
Load Capacitance C (pF)

Output Rise and Fail Times — Loading Capaci-
tance (output transient times)

Output Rise and Fall Times tyy, trop (ns)
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3.7 Supply Voltage Effect
3.7.1 Speed

Fig. 13 shows propagation delay as a function of
supply voltage. The best choice for slow applications
is 5V. For reasonably fast systems, choose 10 or 12V.
Any application requiring 15V to achieve less delays and
fast operation should be weighed against an LS-TTL
approach.

z
< 150
: N T
& 0
3 100pF \
o
e 50 r\
£ = o \Q\g
§ \
8
£ 0
0 5 10 15
Supply Voltage Vpp (V)
Fig. 13  Propagation Delay Versus Supply Voltage of

MN4011B

3.7.2 Noise Immunity
The noise immunity is improved according to the
increase of supply voltage.

3.8 Temperature Effect

The temperature dependence of the CMOS is much
less than for the TTL. For the TTL there are three factors:
increase of g with temperature, increase of resistor value
with temperature and decrease of junction forward
voltage drop with increasing temperature. For the CMOS,
essentially only the carrier mobility changes, thus
increasing the impedance and the delay with temperature.
Please refer to the common and individual specifications
in detail.

Fig. 14 shows propagation delay of the MN4011B as
a function of ambijent temperature.

il 1ov
- Voo = 10! /
g‘ 0 I -
E_[oo=100F ] L
> O

| _— |
é 2 509':" //" "
S J—t"
g 10}-200F
3

0
=75 -50 -5 0 25 50 75 100 125
Ambient Temperature Ta ("C)

Fig. 14  Propagation Delay Versus Ambient Tempera-

ture at Vpp = 10V of MN4011B

3.9 Noise immunity

One of the most advertised and also misunderstood
CMOS features is noise immunity. The input threshold of
a CMOS gate is approximately 50% of the supply voltage
and the voltage transfer curve is almost ideal. As a result,
the CMOS can claim very good voltage noise immunity.
Its typical values are 2.25V in a 5V system, 4.5V ina 10V
system and 6.75V in a 15V system.

Fig. 15 shows the transfer comparison with the TTL.
This implies the 1V noise immunity in a lightly loaded
system and only 0.4V in the worst case. Fig. 16 shows the
transfer characteristics at ambient temperatures ranging
from —55°C to +125°C.

6

Ta=25C
Voo =5V

2

>° TTL

% I\

g CMOS

-

g

5

o

0 2 4

Input Voltage V, (V)

Fig. 15 Standard Transfer Characteristics of TTL and
CMOSs
ISIEULHV
s
3
>
g 10
3
>
5 +125°C
£ s |
o —55°C
0
0 5 10 15
input Voltage V, (V)
Fig. 16  Voltage Transfer Characteristics at Ta= —55°C .

to +125°C

Since the CMOS output impedance, output voltage
and input threshold voltage are symmetrical with respect
to the supply voltage, the Low and High level noise
immunity are practically equal. Therefore, a CMOS
system can tolerate ground or Vpp drops and noise on
these supply lines of more than 1V, even in a 5V system.
Moreover, the inherent CMOS delays act as a noise filter;
10ns spikes tend to disappear in a chain of CMOS gates,
but are amplified in a chain of TTL gates. Because of
these features, the CMOS is very popular with designers of
industrial control equipment that must operate in an
electrically and electromagnetically ‘polluted” environ-
ment.

— 17 —




Explanation

The output impedance of the CMOS is 3 to 10 times
higher than that of the TTL. CMOS interconnections are
less stiff and much more susceptible to capacitively
coupled noise. In terms of such current injected crosstalk
from high noise voltages through small coupling capaci-
tances, Table 2 shows a comparison of the CMOS with the
TTL. It is apparent that the dynamic noise immunity of
the CMOS at 10V operation is almost equal to the TTL
and is 3 times higher than that of the LS-TTL.

The CMOS is less affected by noise immunity due to
ideal transfer characteristics and comparatively slow
speeds, but the TTL/LS-TTL is 5 times more sensitive to
noise immunity than the CMOS.

Table 2 Dynamic Noise Immunity for CMOS, TTL and

LS-TTL
VoD 5V 10V 15V
CMOS/TTL 0.5 1 2
CMOS/LS-TTL 1 3 5

3.10 Input Protection

The gate input to any MOS transistor appears like a
small (< 1pF) very low leakage (< 107" A) capacitor
which is isolated from the substrate by an about 1000A
thick SiO,. Without special precautions, these inputs
could be electrically charged to a high voltage, causing a
destructive breakdown of the dielectric and permanently
damaging the device. Therefore, all CMOS inputs are
protected by a combination of series resistor and shunt
diodes. Various have used different
approaches; some use a single diode, others use two

manufacturers

diodes, and some use a resistor with a parasitic substrate
diode.

Voo

D2

Input To logic gates

o1

Vss

Fig. 17  Standard Input Protection Circuit of MN4000B

series

Except for some devices, the MN400OB series utilize
a series resistor, nominally 400 to 5002, and two diodes,
one to Vpp, and another to Vgg. The resistor is a poly-
silicon true resistor without a parasitic substrate diode.
This ensures that the input impedance is always over
4009 under all biasing conditions. The diode (D,) is
connected to Vgg in parallel, and exhibits typical
forward voltage drops of 0.9V at 1mA and reverse break-
down of 20V. For certain special applications such as

oscillators, the diodes actually conduct during normal
operation. In this case, the input currents might be
limited to under 1mA. Currents over 10mA might damage
the device.

Fig. 18 shows the input protection circuit of the
MN4049B and MN4050B. The diode (D,) is a drain
against Vgg of the protection device.

ANV

—
Iﬂ D1
. ¢ . Vss
Fig. 18 Input Protection Circuit of MN4049B and
MN40508

Input = To logic gate

3.11 Power Supply Regulation and Decoupling

Since the CMOS has a wide operation range of 3V to
15V, it is considered that there is no need to regulate the
power supply. However, the supply voltage strongly
affects the system speed, noise immunity and power
dissipation, so please refer to another text with respect to
this value. There are some cases when voltage spikes
generated by other systems override on the power line.
These spikes affect noise immunity and damage the
circuit at worst or adversely affect operation. It is
necessary to connect a decoupling capacitance on the
power line. A few uF of electrolytic capacitance per ten
devices is generally adequate. But careful attention
should be paid in special cases.
cases.

e MN4511B: BCD-7 segment Latch/Decoder/Driver;
Connecting 3uF electrolytic capacitance to each

device, it is necessary to avoid abnormal voltage spikes
due to high di/dt.

o MN4528B: Trigger/Resettable Dual Monostable multi-
vibrator; an appropriate decoupling capacitance should
be used for this kind of circuit.

© The supply voltage of min. 4V is required for the
circuit of Liner operation like RC or Xtal oscillator.

3.12 Tristate Output

In the case of the control input (EO) High, outputs
are enabled and both P, and N, transistors function as a
transmission gate, and connect two gates of output
transistors. In the case of the control input (EO) Low,
outputs are high impedance state (OFF) and P, tran-
sistors are pull-up, N, transistors pulldown respecti-
vely. (Refer to Fig. 19, Fig. 20)

Panasonic
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Explanation

| o Input Output
D 1 EO 0
0 I X L Z
L H L
Z: High impedance H H H

X: Don’t care

Fig. 19 Tristate Logic Symbol and Truth Table

Voo
7D g e

T '_L ._I Ps
N

Vss

Fig. 20 Tristate Output Circuit

3.13 Latch Up

There is a latch-up phenomenon in the CMOS as the
specific problem. The latch-up is (thyristor) pheno-
menon which comes from the parastics PNP and NPN
transistors which are physical contruction of CMOS
though it does not occur within maximum rating.
This phenomenon results in much current between
Vpp ~ Vgg with ON state of parasitics thyristor because
input or output currents abnormally reverse if there are
unexpected surges exceeding maximum rating, ripples of
power supply, noises and some differences of the rising
time when the IC is operated by two power supplies.
While this phenomenon is positive feedback, it cannot
be avoided unless the power is turned off or the current
is limited under an appropriate value.

If the latch-up occurs when the set is operating, it
possively aires the set crucial damage after damaging the
IC in the worst case.

It is accordingly necessary to give sufficient considera-
tion to not causing the latch-up during set design. It is
necessary to design so as not to cause a forward current
through the input protection diode or output parasitic
diode which become the trigger of latch-up when the
input voltage is higher than Vpp or lower than Vgg.
or lower than Vgg.

We intend to design so as not to cause the latch-up
by considering the g of the parasitic transistor and the
depth of a diffusion. We assure that there are no problems
in normal usage, according to evaluations of the level
which occurs the latch-up shown in Fig. 21.

Switch

f""' - "\ VDD

]

| input

Y Terminal ()
S L
--— B Qutput
Terminal

B | = T
7

Fig. 21 Measurement of Latch-up
Let us explain in general how to protect against, the
latch-up.

A. Insert the capacitor (0.1 ~ 10uF) between Vpp ~

Vss.-

B. Limit the charging current to less than 10mA

inserting dumper registers into shunt diodes if the load
capacitor is large, though it is desiable to be under
1000pF. (Fig. 22)

C. It is recommended not to apply the input signal

prior to Vpp; otherwise insert dumper resistors
to the input.

D. Insert an appropiate value of resistors in series with
to input in order to be under 10mA for the input
current.

Fig. 22 Less Output Capacitance and Output Current
Under 10mA

Voo

Fig. 23 If Input is Applied Earlier than Power Supply

1in
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Explanation

3.14 How to Terminate Unused Input

If the input is open, the output is unsteady due to
indefinite input potential, because CMOS input im-
pedance is very high. It is recommended that unused
inputs be connected to Vpp in case of NAND gates or
are to Vgg in case of NOR gates directly or through
resistors ranging from 10kQ to 100k2.

3.15 Parallel Connection

The fan-outs can be increased by connecting in parallel
with the same kind of gate. The switching speeds are im-
proved by this means.

uOSI
{ Tos:

Increase of Source Increase of Sink

Fig. 24 Expansion of Fan-Out by Parallel Connection

3.16 It is not recommended to used a wired OR.

Fig. 25 shows that the correct logic level cannot be
obtained from the outputs of which voltage becomes
about a half level (Vpp ~ Vgg) because, when I, =1, is
Low and I, = I, is High, the output voltage is deter-
mined by the ratio of P-channel and N-channel MOS
transistors being ON.

Fig. 26 Wired OR Connection (Inhibit)

3.17 Output short

Do not short the outputs (Vpp or Vgg) as there are
no protection circuits that limit output currents. A
long duration of output short may damage the device.
Considering steady operation and reliability, it is advised
that the maximum output currents should be within
1.5 times those at Vpp =15V

4, How to Handle The MOS Device

All our MOS IC devices contain circuitry to protect
the input against damage due to high static voltages or
electric fields; however care should be taken so avoid
chance accidents.

4.1 Human Body
The operators who test or handle the device should be

careful to ground themselves through the registers (1 ~
10MQ).

4.2 Storing and Transportation

Store and transport the devices in the original cases
which we offer. A conductive material or special magazine
rail is suitable for use. These are used so all leads of ICs
are shorted or isolated from external fields.

4.3 Testing and Handling
The testing or transfer from the carrier to another

place should be done on a conductive board (metall
board, etc.). The operators should be grounded electri-
cally to a conductive table (for instance, through metarllic
cords or chains) while testing or handling. The earth
terminals of instruments for testing or handling should
be connected to the same table. Do not apply the signal
while the device power is OFF.

4.4 Attachment

To protect against defects in production, MOS ICs
should be attached to the PC board after attaching all
other parts and the ICs, metallic parts of the board,
instruments and operators are connected to the same
potential (earth). If earthing is not possible, operators
should touch the PC board before attaching MOS ICs
to it.

45 Soldering

The tip of the soldering iron, including low voltage
ones, and the solder pot should be kept at the same
potential as the MOS IC and PC board.

4.6 Static Electric Field

Operators should wear clothing which is unlikely to
generate static electricity. (Wool, silk and synthetic
fibers are unsuitable.) After attaching the MOS IC to the
PC board, it is recommended that a conductive clip or
tape should be connected to the PC board in order to
protect against static electricity, because the PC board is a
part of the leads from the IC until the appropriate voltage
is applied to the completed PC board.

Panasonic
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Explanation

4.7 Terminal Voltage 5. Ordering and Marking
Do not insert or remove the PC board (including Matsushita CMOS devices may be ordered by using
CMOS devices) with the power applied, in order to avoid a simplified purchasing code.

ermanent damage by excessive voltage. .
p e by g Device Name

MN4 XX XB

4.8 Surge Voltage L “B” with Buffi
Surge voltage such as power ON-OFF, relay, etc. {ng"l ‘thu tell; ff
without Buffer

Series Device Number
Matsushita Electronic
MN 4 XXXBS Corporation’s MOS IC
L+ Panaflat Package (SO)
® Current Note: SO=Small QOutline Package

Positive current is defined as conventional current flow into a device. Negative current is defined as conventional current
flow out of a device.

should be removed.

Iz Input Current The current flowing into a device at specified input voltage and Vpp.

Ioy Output High Current The drive current flowing out of the device at specified High output
voltage and Vpp.

IoL Output Low Current The drive current flowing into the device at specified Low output
voltage and Vpp.

Ipp Quiescent Power Supply Current The current flowing into the Vpp lead at specified input and Vpp
conditions.

Ioz Output OFF Current High The leakage current flowing into the output of a 3-state device in

the “OFF” state at a specified High output voltage and Vpp.

I, Input Current Low The current flowing into a device at a specified Low level input
voltage and a specified Vpp.
Iy Input Current High The current flowing into a device at a specified High level input
voltage and a specified Vpp.

IppL Quiescent Power Supply Current Low | The current flowing into the Vpp lead with a specified Low level
input voltage on all inputs and specified Vpp conditions.

Ippy | Quiescent Power Supply Current The current flowing into the Vpp lead with a specified High level
input voltage on all inputs and specified Vpp conditions.

e Voltages

All voltage are referenced to the Vgg which is the most negative potential applied to the device.

Vbp Drain Voltage The most positive potential on the device.

Vss Source Voltage For device with a single negative power supply, the most
negative power supply, used as the reference level for other
voltages. Typically ground.

VEE Source Voltage One of two negative power supplies, the most negative power
supply used as a reference level for other voltages.

VIH Input High Voltage The range of input voltages that represents a logic High level in the
system.

ViL Input Low Voltage The range of input voltages that represents a logic Low level in the
system.

VoH Output High Voltage The range of voltages at an output terminal with specified output

loading and supply voltage.

VoL Output Low Voltage The range of voltages at an output terminal with specified output
loading and supply voltage.
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Explanation

® Analog Terms

Ron ON Resistance

ARON

“A” ON Resistance

The effective “ON” state resistance of an analog transmission gate,
at specified input voltage, output load and Vpp.

The difference in effective “ON” resistance between any two trans-
mission gates of an analog device at specified input voltage, output
load and Vpp.

® AC Switching * Parameters

fi Input Frequency tw Pull Width
fo Output Frequency thold Hold Time
fmax Maximum Clock Frequency tsu Set-Up Time
tr, tf Clock Input Rise, Fall Time tpHZ 3-State Output Disable Time H—~ Z
tPLH Transfer Delay (Propagation Delay Time) tpLz 3-State Output Disable Time L — Z
tpHL Transfer Delay (Propagation Delay Time) tpzH 3-State Output Enable Time Z - “H”
tTLH Rise Time L—H tpzL 3-State Output Enable Time Z - “L”
tTHL Fall Time H—»L tr Recovery Time

Panasonic — 22 —
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MN4000B Series General Specifications

The MN400OB series operate in the range that Vpp
is +3 ~ +15V (Vgg = 0V) but all ratings are guaranteed
at the 3 points of 5V, 10V and 15V. Because the CMOS
logic has wide operation range as mentioned above, it
is not so critical on source regulation as conventional
logic ICs (TTL, LS-TTL, etc.) If speed, noise margin,
interface to other systems, etc. are not a concern, it
operates at Vpp = +3V (min). If power consumption
and interface to other systems are not a concern, it
operates at Vpp = +15V (max.). Connect unused

1. Absolute Maximum Ratings (Vgg = OV)

input terminals to Vpp, Ve or other input terminals.
Although treatment against static electricity is con-
ducted on I/O terminals of CMOS logic ICs, precautions
against static electricity during handling are recom-
mended.

Ratings are described in individual data sheets.
However, to assist understanding the outline of the
MN4000B series’ CMOS logic ICs, specifications which
are common in general are shown hereunder.

Item Symbol Rating Unit g
Supply Voltage Vbp —0.5~+18 \4 —
Input Voltage Vi —0.5~Vpp+0.5* A% —
Output Voltage Vo —0.5~Vpp+0.5* \Y% —
Peak Input « Qutput Current “+1 max. 10 mA
MN4XXXXB | Ta=—40~+601C . max. 400 mW
Power (DIL Packsge) | Ta=+60~ +85C L Decrease up to 200mW rating at 8mW/°C mW
Dissipation|y v oo~ <BS| Ta— —40~+60C max. 275 mW
(DIL Package) | Ta=—+60~+85C Pp Decrease up to 200mW rating at 3.8mW/°C mW
Power Dissipation (Per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 c
Storage Temperature Tstg —65~-4150 T

*Vpp + 0.5V should be under 18V.  **Individual specifications are described in DIL package type.

2. Main Characteristics Figures

ID - VDS (P channel)

Voo=5V
Ta=25¢C /
/
2 -
i /
/
8 /
8 -4
Z/
e
-6l
—5 =25 0

Drain + Source Voltage Vg (V)

Ip — Vps (N channel)

6
Vop=5V
Ta=25C
2 4
E 7
= /
g /
I
g
£
3
£
e
a 2 [
0
0 2.5 5

Drain * Source Voltage Vg (V)




MN4000B Series General Specifications

Drain Current | (mA)

Drain Current I (mA)

Output Volitage Vq (V)

Ip — Vps (P channel)

Voo=10V

Ta=25C /
o /
—20

4
/
7

——

—30L_
-10 -5 0

Drain + Source Voltage Vg (V)

Io — Vps (P channel)

Voo=15V
Ta=25C

/

—10 -5 0
Drain + Source Voltage Vg (V)
Transfer Characteristics

(With Buffer)

5 10 15

Input Voltage V, (V)

Drain Current I (mA)

Drain Current I, (mA)

Output Voltage V4, (V)

Ip — Vps (N channel)

30
Voo=10V

Ta=25C

I~
M~

Drain - Source Voltage Vpg (V)

Ip — Vps (N channel)

Vop=15V
Ta=25C

25— /

0 10 15
Drain * Source Voltage Vpg (V)
Transfer Characteristics

(Without Buffer)
20
s
N
10 -
0| \ ™
0 10 15

input Voltage V, (V)
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MN4000B Series General Specifications

3. DC Characteristics
DC Characteristics (Vgg = 0V; Implicit case)

Item VoD I5umbol Conditions Ta=—40C | Ta=25C | Ta=85C |,
(V) min. | max.| min. | max. | min. | max.
Quiescent Power
Supply Current 5 o 1 - 1 _ 7.5 | uA
Gates 10 Ipp — 2 — 2 — 15 HMA
15 — | 4| — | 4| — | 3 | uxA
5 1 valid o — | 4 | — | 4| — | 3 | pA
Bufers, flip-flops | 10 | TIpp all valid input combinations, . 8 o 8 o 60 uA
15 Vi=Vss or Voo — |16 | — | 16| — |120| pA
5 — | 2| — | 2 | — |15 | xA
MSI 10 | Ipp — | 40 | — | 40 | — | 300 | uA
15 — | 80 | — | 80 | — | 600 | uA
5 — Jo.0s] — J0.05] — [o0.05] Vv
Output Voltage 10 | Vo ['WVi=Vss or Voo, |To| <1xA — lo.0s| — [o0.05] — [o0.05] V
15 — l0.05| — |0.05| — |0.05| V
5 4.95| — 495 — |4.95| — | V
g}‘g‘f‘feye‘i“age 10 | Vou [IVi=Vssor Vop,|lo|<1zA |9.95| — |9.95| — |9.95| — | v
15 14.95| — [14.95| — [14.95| — | V
Input Voltage 5 Vo=0.5V or 4.5V — 15| — 15 —[15] Vv
Low Level 10 | Vi | Vo=1.0Vor 9.0V{Io|<1pA | — 3 | — 3 — 3 v
(Only for Buffer) | Vo=1.5V or 13.5V — |l s | =] 4| =] a]vV
Input Voltage 5 Vo=0.5V or 4.5V 35| — |35] — 35| — | Vv
High Level 10 | Vig | Vo=1.0Vor 9.0V{lol<lpA | 7 | — | 7 | — | 7 | — | Vv
(Only for Buffer) | g Vo=1.5V or 13.5V n|l—|u|—|u|l—1|v
Input Voltage 5 Vo=0.5V or 4.5V — 11| =11 1= %
Low Level 10 | Vio | Vo=1.0Vor 9.0Vllo/<igA| — | 2 | — | 2 | — | 2 | v
(Except for Buffer) | g Vo=1.5V or 13.5V — |25 — |25 — |25 Vv
Input Voltage 5 Vo=0.5V or 4.5V 4 | — ] a4 =] a]—=1v
High Level 10 | Vig | Vo=1.0Vor 9.0V{lo|<ixA | 8 | — | 8 | — | 8 | — | v
(Except for Buffer) | Vo=1.5V or'13.5V 125 — 125 — [125] — | v
. 5 Vo= 0.4V,Vi=0 or 5V |0.52| — |0.44] — |0.36| — | mA
Quiput (sink) et | 10 | Tor | Vo= 0.5V.Vi=0 or 10V | 1.3 | — | 11| — | 0.9 | — | ma
15 Vo= 1.5V,V;/=0 or 15V [ 3.6 | — | 3 | — | 24| — | mA
5 Vo= 4.6V,Vi=0 or 5V |0.52| — |0.44| — |0.36| — | mA
e o Tavel | 10 | —low [ Vo= 9.5V,Vi=0 or 10V | 1.3 | — | 1.1 | — | 0.9 | — | mA
15 Vo=13.5V,Vi=0 or 15V | 3.6 | — | 3 | — | 2.4 | — | mA
Output Current High Level [ 5 | —Ioy | Vo= 2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 | £I; | Vi= 0 or 15V — 0.3 — | 0.3 — 1 MA
ssue  |Leakase ComentHighLevell 15 | Iz | output returned to Vpp — (1.6 | — | 1.6 | — 12 MA
PP | kage Cament LowLevel] 15 | —Ioz; | output returned to Vss — 16| — 16| — |12 | pa
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MN4000B Series General Specifications

4, Switching Characteristics

® Clock Rise, Fall Times (t,, t¢)
The upper limit of t;, if will depend on the device operation, and less than 1us at 15V operation if not
or supply voltage. Input clock rise and fall times are specified in individual data sheets.
less than 15us at 5V operation, less than 4us at 10V

e Output Rise, Fall Time (tyH, tTHL)
Vgs = 0V, Ta = 25°C, C, = 50pF, Input Rise » Fall Time < 20ns.

Item Y\[;')) Symbol min. typ. max. External Capacitance
N Fall Ti 5 — 60 120 ns 10ns+ (1.0ns/pF) C
Hrept W 10 traL — 30 60 ns 9ns-+ (0.42ns/pF) C,
15 — 20 40 ns 6ns—+ (0.28ns/pF) C.
. 5 — 60 120 ns 10ns+ (1.0ns/pF)Cr,
Output Rise Tame 10 trim — 30 60 ns 9ns+ (0.42ns/pF) Cy,
15 — 20 50 ns 6ns—+ (0.28ns/pF)Cy,

® Temperature Coefficient (Typical)
Transfer Delay (Propagation Delay Time) +0.35%/°C
Output Rise, Fall Time +0.35%/°C

® Input Capacitance (Digital Input)
Maximum Input Capacitance Cy=17.5pF

® Setup Time, Hold Time, Transfer Delay, Recovery Time, Rise and Fall Time

tr tf
Vi
Z 90% [ .
o ';Lft“ f50% 50%
10% i Vss
twcpH twepL
thold ' thold |
Vbp
Data 50% X 50% 50%
Input \
Vss
tsu
tTHL
Vou
Output
Vor.
Vop
Set
Clear 0
Preset \50 v
Input Vss




MNA4000B Series General Specifications

® Transfer Delay of Tristate Output

jm— 20ns 20ns
\ Vi
%% F—'——-——go% DD
Output Z
Enable 50% Y| ? 50%
!HO% 10%
trLz trzL Vss
r
Output 90% Vor
Low-to-Off
ff-to-L.
Off-to-Low L 0% Yo
trHz trzH :
Vi
Output 90% o
High-to-Off
Off-to-High | 10%
} Vss
Outputs T >t Outputs
connected Outputs connected
disconnected
® Test Circuit of Tristate Output IC
Other 1C Ri=1k0 Vop for tpiz, tezL
Input with Vss for tpus. tpzn
nputs 3-state /
outputs Cr.=50pF
Output ____] l
Enable 4
— 920 __ Danacania



MN4000B Series General Specifications

5. Mechanical Data

Unit: mm
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(232)
(236)
(239)
(243)
(246)
(249)
(253)
(256)
(259)
(262)
(265)
(268)
(272)
(277)
(280)
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CMOS Logic MN4000B Series MN4000B/MN4000BS

MN400OB/MN40OOOBS

Dual 3-Input NOR Gates and Inverters

B Description P-1

The MN4000B/S are dual 3-input NOR gate and inverters.
Their primary use is where low power dissipation and/or high
noise immunity is desired.

M Logic Diagram

I 14-Pin « Plastic DIL Package

P-2

Iz

I3

14-Pin * Panaflat Package (SO-14D)

Is

Pin Configuration

Is (07}

Do
[ Do

NC E ~ E Vop

Is

NC% 13] 16
I DG 03 L3 EI Is
)03 E E Iy

YYYYYY

04[6] 9]0,
Vss E 8|
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vo —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \
Output Voltage Vo —0.5~Vpp+0.5* A%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~-+607C P max. 400 -
(per package) Ta=+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN400OB Series MN4000B/MN4000BS

B DC Characteristics (Vss=0V)

Item y{’,') Sym- Conditions Ta.= —40C ’lja —%C T.a=85°C Unit
) | bol min. | max. | min. | max.| min. | max.
. 5 — |1 ] =11 ] — |75
e Bamrent 10 | Ip | Vi=Vssor Vop — 2| = |2 | —|15]u
15 — | 4 | =] 4 | — | 30
outont Vot 5 V= Vasor Vop — Jo0.05| — {o0.05] — |o0.05
Low Lovel &¢ 10| Nou | — 005 — 005 — |0.05] V
15 — |o0.05| — |0.05| — |o0.05
5 _ 495 | — [4.95] — [4.95] —
Diapyt voltage 10 | Vo |V Vssor Voo 9.95 | — |9.95| — [9.95| — | v
15 ITol <12 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 15| — [ 15 ] — [ 15
Input Voltage 10 | Vi |ILo|<14A | Vo=1V or9V — 3| —|3|—|3]|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
5 Vo=0.5Vord.5V | 35 | — | 3.5 | — | 3.5 | —
it Voltage 10 | Vi |Tol<14A | Vo=1V or 9V =7 | —=]7 ]| =]V
15 Vo=1.5Vor13.5v| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0Vor 5V 052 — |o044| — [o0.36] —
Queput Corrent 10 | Too | Vo=0.5Y, Vi=0Vor 10V 13 — |11 — 09| — | mA
15 Vo=1.5V, V;=0Vor 15V 36| — | 3 | — |24 —
5 Vo=4.6V, V;=0V or 5V 052 — |0.44] — [o0.36| —
Py oarent 10 | —Ion | Vo=9.5V, V;=0Vor 10V 13 — 11| — 09| — |ma
15 Vo=13.5V, V/=0V or 15V 36| — | 3 | — |24| —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0V or 5V 7] —J14] — 11 ] — [ ma
Input Leakage Current 15 +I; | i=0V or 15V — 0.3 — 0.3 — 1 MA
M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 trHL — 30 90 ns
15 - 20 60
. . 5 — 70 210
Propagation Delay Time 1 tpuL . 5 105 ns
I ~I¢—0,, O: 15 teLn _ 30 90
. . 5 — 45 135
Propagation Delay Time 10 tpHL _ 25 75 ns
1:=~0s 15 e — 20 60
Input Capacitance Ci — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms

Voo Input
B

Input

P.G.

Output

Output

Cu

HH




CMOS Logic MN4000B Series

MN40018/MN4001BS

MN4001B,/MN40O1BS

Quad 2-Input NOR Gates

I Description P-1
The MN4001B/S are positive 2-input NOR gates and have 4
circuits in a package.
The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time.
The MN4001B/S are equivalent to MOTOROLA MC14001B and
RCA CD4001B.
I Schematic Diagram (1/4) P2
Vbp
(o}
o
— 14-Pin + Panaflat Package (SO-14D)
.o = — — Pin Configuration
> [
+ (=
t+—o0, LE—" v
v—J +— — +—
J L [ [o— Iy IZ 13| 1s
— —
ﬂ Ol E @E I7
1 0 [4] 11]0:
Vss E 8 IS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 A%
Input Voltage Vi —0.5~Vpp+0.5* \
Output Voltage Vo —0.5~ V[)])+0 .5* \Y%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~+85C b Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 ©
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4001B/MN4001BS

@ DC Characteristics (Vss=0V)

] Ta=—40C | Ta=25C | Ta=85C
Item \(/{’,D) Sym Conditions 2 2 - Unit
min. max. min. max. min, | max.
5 — 1 | =] 1] — 175
Quiescent Power _ _ . o
Supply Current 10 IDD V[—-Vss or VDD 2 2 15 [lA
15 — | a4 | — | 4 | — ] 3
5 VeVeor V. — 1o0.05] — Jo.0s] — [o0.05
Output Voltage 10 | Vo | Yssor e — Jo.05| — [0.05| — |o005]| V
Low Level |To| < 1A
15 — Jo0.05| — |0.0s| — |o0.05
5 Ve Vecor V 495 — [4.95| — [4.95] —
Output Voltage 1= Vssor Vpp . o .
Righ Level 10 | Vou IL|<Lxh 9.95 9.95 9.95 v
15 14.95] — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — | 1.5 | — | 1.5 | — | 1.5
IL’:)%;“LXI‘;{”” 10 | Vi |lTo|<1#A | Vo=1V or 9V — 3| —|3|—1|3/|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
vl 5 Vo=0.5Vord.5V | 3.5 | — | 35| — | 3.5 | —
t t
T e 10 | Vi ||Tol<14A | Vo=1V or9V =7 =] 7| =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0Vor 5V 052 — |o0.44| — |0.36] —
Dutput Current 10 | Ioo | Vo=0.5V, V;=0Vor 10V 13 — 11| — |09 — | ma
15 Vo=1.5V, V;=0Vor 15V 36| — | 3 | — |24 —
5 Vo=4.6V, V;=0Vor 5V 052 — [o0.44] — [0.36| —
Output Current _ _ _ _ _ _
ngh Level 10 IOH Vo——95V, V[—OV or ].OV 13 11 09 mA
15 Vo=13.5V, Vi/=0V or 15V 36 | — | 3 | — |24 —
Output Current High Level| 5 —Iou | Vo=2.5V, V=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 | £L | V}=0Vor 15V — o3| —Jos| — ] 1 | pa

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit

5 — 60 180

Output Rise Time 10 trin — 30 90 ns
15 - 20 60
5 - 60 180

Qutput Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 - 50 150

Propagation Delay Time 10 teLn - 25 75 ns
15 — 20 60
5 — 60 180

Propagation Delay Time 10 truL — 25 75 ns
15 — 20 60

Input Capacitance C — — 7.5 pF

1. Switching Time Test Circuit 2. Waveforms

Input

P.G.

Output.




CMOS Logic MN400OB Series

MN4002B/MN4002BS

MN4002B/MN4002BS

Dual 4-Input NOR Gates

[l Description

The MN4002B/S are positive 4-input NOR gates and have 2

circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation

and/or high noise immunity is desired.

The MN4002B/S are equivalent to MOTOROLA MC14002B and

RCA CD4002B.

M Logic Diagram (1/2)

Ii
Iz

I3
I4

14-Pin ¢ Plastic DIL Package

P-2

14-Pin ¢« Panaflat Package (SO-14D)

Pin Configuration

o:[T] ~
L[2]
Io[3]
Is[4]
L[3]
Nc[6]

E Vop
E 02
1 s
mp
o

VssE 8| NC
M Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit

Supply Voltage Vbp —0.5~+18 \
Input Voltage A —0.5~Vppt0.5* \
Output Voltage Vo —0.5~Vpp+0.5* \%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~-+60C max. 400

(per package) Ta=~+60~-+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 C
*Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4002B/MN4002BS

B DC Characteristics (Vss=0V)

Item \(I‘[}") iy;n- Conditions Ta.=—40°C 'Ija=25 < Tja=85C Unit
0. min. | max. | min. | max. | min. | max.
Q P 5 — 1 — 1 — | 7.5
ujescent Power
Supply Current 10 IDD V]=Vss or VDD - 2 - 2 - 15 /lA
15 — 4 — 4 — 30
5 _ — [0.05| — |0.05| — |{0.05
Output Voltage 10 | Vo | VT Vesor Voo — Jo.0s| — [0.05] — |0.05] V
Low Level [To| < 1A
15 — 005 — |0.05| — |0.05
5 V=V v 4.95| — [ 4.95| — [4.95| —
Output Voltage 1= Vssor Vpp . N -
High Level 10 Vou ol < 1A 9.95 9.95 9.95 A%
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage — _ — _
Low Level 10 Vi | Tol <1pA | Vo=1V or 9V 3 3 3 \Y%
15 Vo=1.5Vor13.5V| — 4 — 4 —
| 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
t Volt
{ggg Level o 10 | Vig |ITo|<1xA | Vo=1V or9V 7=l 7| =7 |—=1|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V=0V or 5V 052| — (044 | — |0.36| —
Qutput Current 10 | Iou |Vo=0.5V, Vi=0Vor 10V 13 — |11 — 09| — | ma
15 Vo=1.5V, Vi=0Vor 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0Vor 5V 052 | — [0.44| — |0.36| —
Dt Cqrrent 10 | —Ion | Vo=9.5V, V;=0Vor 10V 13— |11 — 09| — | ma
15 Vo=13.5V, Vj=0V or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, V;=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0Vor 15V — 0.3 — 0.3 — 1 HA

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vop (V) Symbol min. typ. max. Unit

5 — 60 180

Output Rise Time 10 tTin — 30 90 ns
15 — 20 60
5 — 60 180

Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 — 50 150

Propagation Delay Time 10 teLu — 25 75 ns
15 — 20 60
5 — 60 180

Propagation Delay Time 10 tpHL — 25 75 ns
15 — 20 60

Input Capacitance C — — 7.5 pF

1. Switching Time Test Circuit 2. Waveforms

Voo

Input

Output




CMOS Logic MN4000B Series

MN4006B/MN4006BS

MN4006B/MN40OO6BS

18-Bit Static Shift Registers

M Description

The MN4006B/S are maximum 18-bit static shift registers
composed of two 4-bit shift registers and five 5-bit shift registers.
Clock pulses for all registers are input through the common CP.

By properly combining input and output, shift registers with the
arbitrary stages of 4, 5, 8, 9, 10, 12, 13, 14, 16 and 17 are

enabled.
The MN4006B/S are equivalent to MOTOROLA MC14006B and
RCA CD4006B.
H Truth Table
D, CcP On+1
Dl _\_ Dl
X va no change

Note) X :don’t care

I Logic Diagram

Ds—{>

Dc—>—

I >ou

P
Fo FF FF FF FF
1 2 3 4
I
—{D 0 ———D— O3B
+—of CP
FF FF FF FF
1 2 3 4
i—[y Osc
D opb— O4c
CP o
FF FF FF FF FF
1 2 3 4 5
Os3p
— —
D Of}— Osp
“ N FF FF FF
FF FF
1 2 3 4 5

14-Pin « Panaflat Package (SO-14D)

Pin Configuration

DAE
e [2]
cP 3]
D [4]
Ds [5]
Dy [6]
VSSE

/
1

18-Bit Static

Shift Register

E Vop
E Osa
12] Ouc
E Qsc
10] 05
9] 0w
E Osp

T

An



CMOS Logic MN400OB Series MN4006B/MN4006BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \%
Input Voltage \A —0.5~Vpp+0.5* \Y%
Output Voltage Vo —0.5~Vpp+0.5* A
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
(per package) Ta=-+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Po max, 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

i Ta=—40C | Ta=25C | Ta=85C
Item Vop | Sym Conditions = 2 2 Unit

(V) | bol min. | max. | min. | max. | min. | max.

N 5 — 20 | — [ 20 | — | 150

iescent Power

Supply Current 10 IDD Vx= VSS or VDD - 40 - 40 - 300 ;lA
15 — | s | — | 8 | — | 600
5 — {005 — [o0.05] — |0.05

Output Voltage Vi=Vss or Vpp - . .

Qutput Vo 0| Vo | 0.05 0.05 0.05 | V
15 — Jo.05| — |0.05| — |0.05

outout Vol 5 Ve or v 4.95 | — |4.95| — |4.95| —

utput Voltage 1= Vss OT Vpp

High Level 10 Vou To| < 1A 995 | — [9.95]| — |9.95| — \Y%
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 1.5 | — |15 | — | 1.5

Input Voltage 10 | Vi ||Io|<1KA | Vo=1V or 9V — 3| =3 |—1]3]|V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4 |

ot Vel 5 Vo=0.5Vor4.5V | 3.5 | — | 3.5 | — | 3.5 | —

High Tevel o 10 | Vi |[To/<1#A | Vo=1V or 9V 7 — 7| = 7| =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0V or 5V 052 | — |0.44| — |0.36] —

Output Current 10 | Ioo | Vo=0.5V, Vi=0Vor 10V 13 — |11 — 09| — | mA
15 Vo=1.5V, V;=0Vor 15V 36| — | 3 | — |24]| —
5 Vo=4.6V, V=0V or 5V 052 | — |0.44| — |0.36] —

o 10 | —lLow | %o=9.5V, Vi=0Vor1ov |13 | — | 11| — | 09| — | ma
15 Vo=13.5V, V;=0V or 15V 3.6 | — | 3 | — |24 —

Output Current High Level | 5 | —Iog | Vo=2.5V, V;=0V or 5V 17| — | 14] — [11] — | ma

Input Leakage Current 15 +I; | i=0V or 15V — 0.3 — 0.3 — 1 HA




CMOS Logic MN4000B Series

MN4006B/MN4006BS
W Switching Characteristics (Ta=25C, Vss=0V, CL=>50pF)
Item Von (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLy - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - %0 210
@ 0 (H L) 10 tpHL - 40 120 ns
—(On —
15 — 30 90
Propagation Delay Time 12 ¢ o ig ?;2
CP—On(L—H) PLH "
15 — 35 105
5 — 30 90
Minimum Clock Pulse Width 10 twepn - 20 60 ns
15 — 15 45
5 — 10 30
Set-up Time 10 ¢ 5 5
Dn—CP su ns —
15 — 1} 10 | E—
Hold Time 5 — —5 10 | —
— 10 thold — 0 10 ns P
Dn—CP —
15 — 0 10 E—
5 9 18 —
Maximum Clock Frequency 10 fnax 15 30 — MHz
15 18 36 —
Input Capacitance Ci — — 7.5 pF
1. Switching Time Test Circuit
{3; Von
PG 1 [N S
Da 038
b o .
D 04y —OT ]
PG 2 Dy Osn ——01 C G
Ci
ol ]
2. Waveforms 20ns  20ns tuer  twer
Input (CP) 90% Vin
%
b0 /S N
thota—et thota =1
tsu tsu ta—
Vi
Input (Dn)_—-—-; Vss

20ns —»

4-Stage Output
(O3a, 038, Osc, O3p) /

tr1 n—e} tew
0% 5 Vou
50% j

—— L]

triw trn) —

Vou

5-Stage Output
(O4c, O4p)

fv(,.
ting

v/} Output mode may be changed to ancther mode by the clock prior to data. tin




CMOS Logic MN4000B Series MN4007UB/MN4007UBS

MN4007UB / MN4OO7UBS

Dual Complementary Pairs and Inverters

B Description P-1

The MN4008UB/S are inverters in which a pair of the same
3-element N channel enhancement MOS FETs as 3-element P
channel enhancement MOS FETs are incorporated in a package.
One pair is the inverter and the other two are the complementa-
1y pair; source and drain are differently output.

The MN4007UB/S have been widely applied to inverters, pulse-
shaping circuits, NAND (NOR) gates, linear amplifiers, clock
gates, transmission gates, high fan-out buffers, etc.

The MN4007UB/S are equivalent to RCA CD4007UB.

P-2
B Segment Configuration 14-Pin « Panaflat Package (SO-14D)
Dp, Spz Dpe Sps3 Pin Configuration
0 o 9 0 Voo
° N\
g :J :J Drz E E Vbp
— H— —_ Dyps Sp2 E E Dp1
o l Gz E E Dn/ps
/
— —_ — Dual
ﬁ '_'l Loy v SN2 E Complementary _l_ll Sps
N $ N$ & N gs Dne E Pair and Inverter, m Gs
.0 o (o]
Dy Go Sxz Dn2 Gj Sns Gy E E Sns
VSS E E DN1

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vbp —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5% \%
Output Voltage Vo —0.5~Vpp+0.5* \Y%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~-+60C p max. 400 oW
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+-85 T
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4007UB/MN4007UBS

B DC Characteristics (Vss=0V)

Item Y{}”) Eg;n Conditions Ta.=—-40°C ’I.‘a=25°C T.a=85°C Unit
min. { max. | min. [ max.| min. | max.
. 5 — 11| =] 1] — |75
e ! 10 | Iop | Vi=Vssor Voo — 2| =] 2| — |15
15 — | a4 | —| 4| =13
outont Vo 5 VimVasor Voo — Jo.05] — [o.05] — |o.05
Low Leyel ¢ 10 | Voo Lo| <144 — 10.05] — |0.05| — |0.05] V
15 — |o0.05| — |0.05] — |o0.05
Output Voltage ° Vi=Vssor Vpp 495 | — 1495 = 1495 ) —
High Level 10| Vo | b 9.95| — [9.95| — [9.95| — | V
15 14.95| — [14.95| — [14.95| —
5 Vo=0.5Vord.5V | — | 15| — | 1.5 | — | 1.5
Input Voltage 10 | Vi |Ilo/<14A | Vo=1V or 9V — |3 |—=]3|=1]3/|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
5 Vo=0.5Vord.5V | 3.5 | — | 35| — | 3.5 | —
T oltase 10 | Vi |1lol<1pA | Vo=1V or9v 1| —l7| =7 =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0V or 5V 052 — |0.44| — [0.36| —
Quiput Current 10 | I |Vo=0.5V, Vi=0Vor 10V 13 — | 11| —]o09| — |ma
15 Vo=1.5V, V;=0Vor 15V 36| — | 3 | — |24 —
5 'v=4.6V, V;=0Vor 5V 052 — [0.44] — [o0.36 | —
Dyt Current 10 | —Ton | Vo=9.5V, Vi=0Vor 10V 13 — [ 11| — 09| — | ma
15 Vo=13.5V, Vi=0V or 15V 36 | — | 3 | — 24| —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0V or 5V 17 — 14 — 11| — | maA
Input Leakage Current 15 | £L | V=0V or 15V — o3| —Jos| — | 1 | pa
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 triu — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 traL — 30 90 ns
15 -~ 20 60
Propagation Delay Time 5 - 40 120
Gn—Dx:Dp (H—L) 10 teut N 20 60 "
15 — 15 45
Propagation Delay Time 5 - 10 120
GnDxi Dy (L—H) 10 teLu — 20 60 ns
15 — 15 45
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms 20ns 20ns

Voo
r g' 7 0%

1 : Input .
50%

'
107
PG Output % o
Input le—

1
1
! ! Output 50%
L- - lc, =50pF 10%

Vis tri

— 43 — Danacnanin



CMOS Logic MN4000B Series MN4008B/MN4008BS

MN4008B / MN40OO8BS

4-Bit Full Adders

B Description p-3

The MN4008B/S are 4-bit parallel processing full adders with a
high-speed parallel carry circuit.

Summation of 4 added data input (Ag ~ Aj), another 4 adding
data inputs (Bg ~ Bj3) and binary input added to carry input
(CIn) from low row can be obtained by the binary code which
is same as adding data outputs (Sg ~ S3) and carry output
CouT)-

4 X n-bit addition by cascade connection and addition and
subtraction circuit by external circuit can easily be composed.

16-Pin * Plastic DIL Package

P-4
M Truth Table
Input Output
Civ A B Cout S
L L L L L
L L H L H 16-Pin + Panaflat Package (SO-16D)
L H L L H
L H H H L Pin Configuration
H L L L H
H L H H L U
H H L H L As [—— 18] Voo
H H H H H B, ZH | 1195,
Az E”—“ 4] Cour
M Logic Diagram B [AH 5 FESs
A E__ Full Adder _E S,
Cin—>- By [6] 0] s,
Ao L7 —10] S
{ ———>— Cour ’ E :] 0
Vss E E Cin
Ao [ 1
o > i P?LD—“D'D" S0

}

5

Alﬁ—ﬁ
B1
A2 _D‘ l_———l——‘

By - itﬁD—ﬂ}D’Sz
A3
B3> %IDM&




CMOS Logic MN4000B Series MN4008B /MN4008BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit

Supply Voltage Von —0.5~+18 Y
Input Voltage Vi —0.5~ Vpy+0.5* \Y
Output Voltage Vo —0.5~Vpy+0.5* Vv
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400

(per package) Ta=+60~485C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

- Ta=—40T Ta=25C Ta =85
Item Vop | Sym Conditions a. g ,a = ¢ Unit
(V) | bol min. | max. | min. | max.| min. | max.
5 — 20| — ]2 | —]150
Quiescent Power _ _ _ _ _—
Supply Current 10 Iop | Vi=Vss or Vpp 40 40 300 MA
15 — 80 — 80 — 600 —
5 Vi=V. v — 10.05| — [0.05| — ]0.05 —
Output Voltage 1= Vss OT Vpp o o .  —
Low Level 10 VoL ol < 14A 0.05 0.05 0.05 \Y% e —
15 — 1006 — |]0.05] — 0.05
5 V=V v 4.95 — 4.95 — | 4.95 —
Output Voltage 1= Vss or Vpp o . .
High Level 10 Vou o/ < 1A 9.95 9.95 9.95 \Y
15 14.95] — |14.95| — [14.95} —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
1 t Volt
L vl Ee 10 | Vie |]Io|<1KA | Vo=1V or 9V — | 3| =13 —13 v
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
] Vol 5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
High Level o 10| Vi |[Lo|<1#A | Vo=1V or 9V 7 — 7| = 7] =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0V or 5V 0.52 — 0.44 — 0.36 —
Qutput Current 10 | Io. | Vo=0.5V, Vi=0Vor 10V 13| — |11 — |09 — | mA
15 Vo=1.5V, V=0V or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0Vor 5V 0.52 — | 0.4 — 10.36 | —
g;lgg’fege‘;"em 10 | —Ion | Vo=9.5V, V=0V or 10V 13| — |11 — 09| — | mA
15 Vo=13.5V, V;j=0V or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Iou | Vo=2.5V, V=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0Vor 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series MN4008B/MN4008BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vi (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trui — 30 90 ns
15 — 20 60
5 — 405
Propagation Delay Time 10 ¢ I:: 165
Sum in—=Sum out (L—H) L ns
15 — 40 120
Propagation Delay Time 13 - 12(5) ‘1122
tp —
Sum 1in—Sum out (H—L) Pt ne
15 — 40 120
5 — 1
Propagation Delay Time 0 300
10 t]:|,H - 45 135 ns
Sum 1n—Cout (I.—H)
15 — 30 90
Propagation Delay Time 5 - 125 375
10 tpu — 50 150 ns
Sum 1n—Cout (H—L)
15 — 35 105
5 — 115 345
Propagation Delay Time 10 ¢ 50 150
Cin—Sum out (L—H) pLH ne
15 — 35 105
Propagation Delay Time 1(5) ¢ - lzg jzg
Cin—=Sum out (H—L) A "
15 - 35 105
Propagation Delay Time g - ;5 2(2)2
1 > — 5 1
Cin—Cout (L—H) trri "
15 — 25 75
Propagation Delay Time 5 - %0 210
10 tp — 35 105
Cin—Cout (H—L) Pl "
15 — 25 75
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
— 20ns 20ns
o7 o0 Von
Cin 50% 50%
AT N
C ten | tein g ”

. ‘ tin L trin Vo

Non

29982809

Cour 50% 50%
10% v
am— ot

o 90% oo Vou
l So~Ss 50% 50%




CMOS Logic MN4000B Series MN4011B/MN4011BS

MNA4011B /MN4O11BS

Quad 2-Input NAND Gates

[l Description P-1

The MN4011B/S are positive 2-input NAND gates and have 4
circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing of load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4011B/S are equivalent to MOTOROLA MC14011B and
RCA CD4011B.

14-Pin ¢ Plastic DIL Package

Vss I, E
Vss Iz

B
8] 15

M Schematic Diagram (1/4) )
Vbp
o
- — [
'-—l : : : 14-Pin * Panaflat Package (SO-14D)
00,
I — — — Pin Configuration
ey
I,o L [ D Y
I II E Vop
] = Iz IZE EI Ig
e ] 5 Il
02 E E 04
6 13 Eﬁ ’__‘E 03

M Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vo —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \Y%
Output Voltage Vo —0.5~Vpp+0.5* \
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~-+60T max. 400
(per package) Ta=4+60~~+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Po max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~—+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000OB Series MN4011B/MN4011BS
B DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta.=— 40C Ta=25?3 T.a=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
' 5 — 11 =11 ] =175
e o | 10 | Inp | Vi=Vasor Vop — 2| =2 | —|15]|m
15 — 4 — 4 — 30
Outout Vot 5 VieVss or Vop — [0.05| — |0.05| — ]0.05
Low Lovel 2° 10 | Vo Lo| < 1A — 005 — |0.05] — |0.05| V
15 — 1005} — }0.05}| — ]0.05
Output Voltage 5 Vi=Vssor Voo 4.95| — [4.95| — |4.95| —
High T evel 0| Vo | 9.95 | — [9.95| — [9.95| — | V
15 14.95| — |14.95| — |14.95{ —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |[Lo|<1xA | Vo=1V or 9V — — 3| =]3|vV
15 Vo=1.5Vor13.5V| — — 4 — 4
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
o yoase 10 | Vi |ITo] <1xA | Vo=1V or 9V 7l — 7| —|7]|—=|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V=0V or 5V 0.52 — 10.44 — 10.36 | —
Output Current 10 | Tou | Vo=0.5V, V=0V or 10V 13 — |11 | — 09| — | ma
15 Vo=1.5V, Vi=0Vor 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0Vor 5V 052 — [ 0.44]| — [0.36| —
D eval 10 | —low | Vo=9.5V, Vi=0Vor 10V 13 — |11 — 09| — | ma
15 Vo=13.5V, Vi=0V or 15V 3.6 - 3 — 2.4 —
Output Current High Level | 5 —Iouq Vo=2.5V, Vi=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0V or 15V — 0.3 — 0.3 — 1 HA
M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLH. — 30 90 ns
15 — 20 60
5 — 60 180
Qutput Fall Time 10 truL — 30 90 ns
15 - 20 60
5 — 55 165
Propagation Delay Time 10 tein — 25 75 ns
15 — 20 60
5 — 55 165
Propagation Delay Time 10 teuL — 25 75 ns
15 — 20 60
Input Capacitance C, — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
Vi Input
SR
oo Output
PG Input ! j Output
—-—’I;::‘— ;c. ~50pF
Panasonic — 48 —



CMOS Logic MN4000B Series

MN4012B/MN4012BS

MN4012B/MN4012BS

Dual 4-Input NAND Gates

I Description

The MN4012B/S are positive 4-input NAND gates and have 2
circuits in a package.

The outputs are fully buffered to improve propagation charac-
teristics between the input and output which are affected by
increasing of load capacitance and minimizes propagation delay
time. Theiwr primary use is where low power dissipation and/or
high noise immunity is desired.

The MN4012B/S are equivalent to MOTOROLA MC14012B and
RCA CD4012B.

B Schematic Diagram (1/2)

Von

14-Pin » Plastic DIL Package

P-2

14-Pin ¢« Panaflat Package (SO-14D)

Pin Configuration

0y E 14| Vop
Voo
I 2] 13] 0,
12 | = =
al :1I L [4] 1117
150 :l L [5] 1o
l Nc 6] 9]1s
.o Vss [7] E NC

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~Vpyt+0.5* \
Output Voltage Vo —0.5~Vpp+0.5* \Y%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
(per package) Ta=4+60~~+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V

— 49 — Panaennic
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CMOS Logic MN4000B Series

MN4012B/MN4012BS

B DC Characteristics (Vss=0V)

R Ta=—40T Ta=25C Ta=85C
ltem Y\I}D) ts’g;n Conditions min. | max. | min. | max. | min. | max. Unit
5 — 1 — 1 — 7.5
g‘f;;sl;egﬁ‘;:f‘ 10 | Ip | Vi=Vssor Voo — {2 | — ]2 | —|15]|p
15 — 4 — 4 — 30
5 ~ — Jowos | — Jo0s [ — [o.05
Output Voltage 10 | Vo l‘;‘l_vss or Voo — J0.05| — |0.05| — |o005| V
15 o < 1uA — |o.0s| — |0.05| — |o0.05
Output Voliage 5 VieVesor Vo 4.95 | — |4.95| — [4.95] —
High Level 10 Vou o] < 1A 995 | — |9.95| — [9.95| — \Y%
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |ITo|<1gA | Vo=1V or9V — | 3| =13 |- \
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
o Lo 10 | Vi |1l <1xA | Vo=1V or 9V 7 =1 | =7 =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0Vor 5V 0.52| — (044 | — [0.36| —
‘fg‘ﬁf‘&%‘"em 10 | Lo | Vo=0.5V, V=0V or 10V 1.3 — |11 | — 09| — | maA
15 Vo=1.5V, Vi=0Vor 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V;=0Vor 5V 0.52 — 1 0.44 — 10.36 | —
g;’gt}f‘;fese“l”e"‘ 10 | —Iou | Vo=9.5V. V;=0V or 10V’ 13 — 11| — (09| — | mA
15 Vo=13.5V, Vij=0V or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Ion | Vo=2.5V. Vj=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0Vor 15V — 0.3 — 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, CrL=50pF)
Item Von (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLu — 30 90 ns
15 — 20 60
5 — 60 180
Qutput Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 — 70 210
Propagation Delay Time 10 teLn — 30 90 ns
15 — 25 75
5 — 70 210
Propagation Delay Time 10 teuL — 25 75 ns
15 — 20 60
Input Capacitance Ci — - 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
Voo Input
[rT O I '
e | Output

P.G. Input!

e - -
l‘yss

]
——d

;C: =50pF

Output

— RN —



CMOS Logic MN400OB Series MN4013B/MN4013BS

MN4013B /MN4013BS

Dual D-Type Flip-Flops

M Description P71

The MN4013B/S are dual D flip-flop. Each flip-flop has inde-
pendent da:@, set, clear and clock inputs and complementary
outputs (0, 0) only on the positive going edge of the clock.

Logic states are retained either High or Low according to the
clock level.

The MN4013B/S are equivalent to MOTOROLA MC14013B and
RCA CD4013B.

14-Pin » Plastic DIL Package

P-2

M Truth Table

Input Output
Sp Co CP D [ Op-
H L X X H L ——
14-Pin ¢ Panaflat Package (SO-14D) —
L H X X L H ——
H H X X H H P — ——
= ation —
L L =~ % 0. 0. Pin Configurati —
L L S L L H s
L L va H H L OIII—:LT = E Vpp
Note) X :don’t care (71|Z— 1. —E 0:
= |8
ch3H 2| | o
colag}—zZ| | cpe
g &
D5 = —1_-_0] Cp2
SDIE_‘ - - r——E D>
L)
Vss[7] E Sp2

B Logic Diagram (1/2)

Pin Explanation
CL ———Do—Do—o Sp ' Data-set input

CL CL Cp : Data-clear input
D 0 D : Data input
gl CP ! Clock input
et cl 0, 0 : Output (complementary)
CL CL
CL CL

CD-—Dc
SD—-D¢




CMOS Logic MN4000B Series MN4013B/MN4013BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vbn —0.5~+18 \%
Input Voltage Vi —0.5~ Vpy+0.5* \Y
Output Voltage Vo —0.5~Vy,+0.5* \
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400 ]
(per package) Ta=-+60~+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+4150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (\Vss=0V)

. Ta=—40C | Ta=25C | Ta=85C
[tem Vop | Sym Conditions a. .a .a Unit
(v ) bol min. | max. | min. | max. | min. | max.
Quiescent P 5 — | 4 | = 4] = 3
ulescent Fower
Supply Current 10 Ipp Vi=Vssor Vpp - 8 - 8 - 60 MA
15 — 18| — | 16| — |12
5 eVeon v — Jo.0s| — [o0.05| — [o0.05
Output Voltage , 1= Ves or Vpp - N .
Do e 0 Vo | 0.05 0.05 0.05 | Vv
15 — 0.5 — |0.05| — |0.05
o 5 Voo v 4.95 | — |4.95| — |495| —
utput Voltage 1= Vssor \ pp
High Level 10| Vou |0 9.95 | — |9.95| — |9.95| — | V
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — | 1.5 | — [ 15| — | 1.5
input Voltage 10| Vo |ILl<14A | Ve=1V or 9V — 3| =3 |—=|3|v
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
oy 5 Vo=0.5Vor4.5V | 3.5 | — [ 35| — | 3.5 | —
o L e 10 | Vig [Tl <14A | Vo=1V or 9V 20 I I R Y
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 6=0.4V, V;=0\ or 5V 052 — [0.44 | — [0.36] —
Dutput Current 10 | o | Vo=0.5V. Vi=0Vor 10V 13 — | 11| — 09| — | ma
15 =15V, V=0V or 15V 36 | — | 3 | — |24 | —
5 Vo=4.6V. V=0V or 5V 052 — |o4a| — [0.36| —
tput t . I . .
gf;,ﬁ"ieﬁﬁ”e“ 10 | —Iou | Vo=9.5V, V;=0Vor 10V 13 — | 11| — 09| — | mA
15 Vo=13.5V, ;=0\ or 15V 3.6 | — | 3 | — | 24| —
Output Current High Level | 5 | —Ioy | Vo=2.5V. \;=0\ or 5V 1.7 | — 14| — 11| — [ mA
Input Leakage Current 15 +I; | Vi=0Vor 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series MN4013B/MN4013BS
M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vpp (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time (Fig- 1) 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time (Fig- 2) 10 traL — 30 90 ns
15 — 20 60
5 — 30 90
Minimum Date Set-up Time 10 tsu — 10 30 ns
15 — 10 30
i Clock Rise Ti ° 2 B B
Mo Clock Fali Time 10 trg, tig 2.5 - - #s
15 1 - -
5 6 12 —
Maximum Clock Frequency 10 fmax 12 25 — MHz
15 18 36 —
. 5 — 100 300
Propagation Delay Time (Fig- 1) 10 ¢ . 0 120 ns
(cP-0, 0) P
15 — 30 90
Propagation Delay Time (Fi€- 2) 5 N 1o 330
(CP—0, D) 10 tpuL — 45 135 ns
15 — 30 90
Propagation Delay Time(Fig: 1) > B 135 405
(Cp, Sp—0, 6) 10 tpLu - 50 150 ns
15 — 35 105
Propagation Delay Time(Fig: 2) 5 B 100 300
o S0 B 10 tont, - 40 120 ns
15 - 30 90
Minimum Clear Pulse Wic(ilt:‘}im8 ) 5 twen B £ 1%
. (Fig. 2) 10 b - 20 60 ns
Minimum Preset Pulse Width 15 wsD — 20 60
Input Capacitance Ci — - 7.5 pE

e Dynamic Signal Waveforms

(Fig. 1) tTLm, tTaL, tpLu(CP-0,0), tpy (CP-0,0)

— 20ns e 20ns
D 0% 90%
V70 W70
—=fti% S
tsu tsu
H 20ns 1.20ns L

N A\

tiin

—

0%
07
0 10%

tein

90%
50%
10%

tim
|
90%
50%

10%

L

Cn

50%
+10%

tw

(Fig. 2) tpLu(Sp-0,Cp-0), tpur(Sp-0,Cp-0), twep, twsp

20ns 20ns
%‘-90%;;90”0
iso%

50%

tin

A



CMOS Logic MN400OB Series

MN4015B/MN4015BS

MN4015B /MN4O15BS

Dual 4-Stage Static Shift Registers

[l Description

The MN4015B/S are dual 4-bit static shift registers.

Each register of D type flip-flop has a common reset input and
can be cleared asynchronously, and triggered on the positive
going edge of the clock.

A High on the reset input clears all registers and forces the
outputs (Og ~ O3) Low, independent of the clock and data
inputs.

The MN4015B/S are equivalent to MOTOROLA MC14015B and
RCA CD4015B.

Hl Truth Table

Input Output
n CcP D MR | 0O, 0, 0, 0,
1 /| D L D, X X X
2 va D, L D, D, X X
3 / D, L D, D, D,
4 va D, L D, D, D, D,
N X L no change
x H |l o | oo ]L

Note) X :don’t care
Dy, : High or Low
n : Clock pulse count

M Logic Diagram (1/2)

Oo 01 02 O3

o> o+
CP

FF1 FF2 FF3 FF4
Cp

P-3

16-Pin « Plastic DIL Package

P-4

16-Pin » Panaflat Package (SO-16D)

Pin Configuration

CPB ~ 16 Voo
onlE} =@
ouE 357 —l_]-—ﬂl MRs
O1A|Z = 1@ OoB
MRAEl(%%g 11 025
o [T L2 0s
Vss Eu [9] cp,

Pin Explanation

D ! Data input

CP : Clock input ( _/7)
MR : Reset input
0y~0j; : Output (4 Bits)




CMOS Logic MN4000B Series

MN4015B/MN4015BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply VOItage V[)[) —0.5~+18 A%
Input Voltage Vi —0.5~Vpp+0.5* v
Output Voltage Vo —0.5~Vpp+0.5* A%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
m
(per package) Ta=+60~4+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
. Ta=—40T Ta=25C Ta=85C X
Item Voo | Sym Conditions a, Aa " Unit
(V) | bol min. | max. | min. | max.| min. | max.
5 — 20 — 20 — 150
Quiescent Power . o
Supply Current 10 Ipp V1=VSS or Vpp - 40 40 300 /‘A
15 — 80 — 80 — 600
5 ~ — Jowos| — [o05| — [o0.05
Output Voltage 10 | vy | T Vesor Voo — |o.05| — |o0.05| — |0.05] Vv
Low Level O ol <1uA ) : ’
15 — |0.05| — |0.05 — 1 0.05
5 Vi=V. v 4.95 — | 4.95 — |1 4.95 | —
Output Voltage 1= Vss or Vpp o . .
High Level 10 Vou o] < 1A 9.95 9.95 9.95 \Y%
15 14.95| — [14.95| — |[14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage 10 | Vie |[Io/<1KA | Vo=1V or9V — | 3| = 3| =13V
15 Vo=1.5Vor13.5V| — 4 — -
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
o Vo 10 | Vi |10/ <14A | Vo=1V or 9V 7 =71 | =7 —1|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0Vor 5V 0.52 — 0.44 — 0.36 —
‘Bc‘)“‘vp‘,‘_‘evce‘f"e“‘ 10 | Io. | Vo=0.5V. V;=0V or 10V 13 — |1 ] — 09| — | mA
15 Vo=1.5V, Vi=0Vor 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0Vor 5V 0.52 — (0.4 — [0.36 | —
Output Current _ . , v , _ _ _
High Level 10 Ton | Vo=9.5V, Vi=0Vor 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, V=0V or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ion | Vo=2.5V, V=0V or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0V or 15V — 0.3 — 0.3 — 1 MA
— 55 — Panacnnic



CMOS Logic MN400OB Series MN4015B/MN401 58S

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin b 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 tTaL — 30 90 ns
15 — 20 60
. . 5 — 145 435
Propagation Delay Time 10 ¢ 60 180
- n
CP—On(H—L) PHL °
15 - 40 120
Propagation Delay Time 5 - 120 360
10 - 55 165
CP—On(L~H) te "
15 — 40 120
Propagation Delay Time 5 - 185 555
10 tpHL - 70 210 ns
MR—On(H—L)
15 — 40 120
Set-up Time (Fig- 1) 12 - ?Z lig
D—CP tsu ns
15 — 10 30
. 5 — 20 60
Hold Time (Fie- 10 t - 10 30 ns
D"'CP hold
15 — 8 24
(Fig. 1) 5 —_ 50 150
Minimum Clock Pulse Width 10 twepl -— 20 60 ns
15 - 15 45
Minimum Reset Pulse Width 10 t wMRH — 20 60 ns
15 - 15 45
5 - 65 195
Reset Recovery Time (Fig- 2) 10 tRMR - 20 60 ns
15 — 15 45
5 4 9 -
Maximum Clock Frequency 10 fmax 12 23 — MHz
15 17 34 -
Input Capacitance Ci —_ — 7.5 pF
e Dynamic Signal Waveforms
(Fig. 1) tsu tholds twepl, (Fig. 2) twmRH, tRMR
tucrt 9
Input (MR) 0% 50%
Input (CP) }lso% lkso% 7[50% \ fumy e
e Input (CP)
50%
Input (D) 50%
- Output & %
Waveforms showing set-up times, hold times and minimum Waveforms showing recovery time for MR and minimum
clock pulse width MR pulse width
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CMOS Logic MN4000B Series

MN4016B/MN4016BS

MN4016B /MN4O16BS

Quad Analog Switches

I Description

The MN4016B/S have 4 independent analog switches. A High on
the enable input establishes a low impedance state (ON stage)

between input and output of the switch.

A Low produces a high impedance (OFF state).

This can be utilized for analog or digital signal switching and for

choppers, modulators and demodulators.

The MN4016B/S are equivalent to MOTOROLA MC14016B and

RCA CD4016B.

B Schematic Diagram (1/4)

Vo

Vi

Yoo I \\/m) L 07Zo
1 f l 14-Pin * Panaflat Package (SO-14D)
Pin Configuration
Vss Vss
Voo \ /
Yo E——‘"A\ E Vop
Zo E____? El Eo
£y Z E_—A E Es
i nE
j E; E """ - E Z3
Vo E.[6} s—9)2
Vss E {— 8|Y:
Pin Explanation
Eo~Es ! Enable input Zo~Z3 . Analog input/output
Y,~Y; . Analog input/output
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \%
Input Voltage \ —0.5~V;+0.5* vV
Output Voltage Vo —0.5~Vy+0.5* Vv
Peak Input - Output Current bl max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 o
(per package) Ta=460~+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4016B/MN4016BS
B DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta=—40C | Ta=25C | Ta=85C | ., o
(V) | bol min. | max. | min. | max.| min. | max.
_ 5 — |1 | =]1] =175
e et 10 | Ip | Vi=Vssor Vo — 2| =2 |— |15 ]|um
15 — — | 4 | — | 30
5 Vo=0.5Vord.5V | — [ 15| — |15 | — | 1.5
IL"OP“‘,“LQ’V‘;{‘W 10 | Vio ||Io|<1mA | Vo=1V or9V — |3 | =3 | =13V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
5 Vo=0.5Vord.5V | 3.5 | — |35 | — |35 | —
o el e 10 | Vi || <1xA | Vo=1V or 9V 7|l — 7| =7 | =1V
15 Vo=1.5Vor13.5v| 11 | — | 11 | — | 11 | —
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 MA
B DC Characteristics (Ta=25C, Vgs=0V)
Item Vpp(V) | Symbol Conditions min. typ. max. Unit
Vss=0V, V=5V — 200 —
5 Rox | Vss=0V, V;=2.5V — 8000 — Q
Vss=0V, Vi=0.25V — 200 —
Vss=0V, V=10V — 150 700
10 Rox | Vss=0V, Vi=5V — 250 1500 Q
Vss=0V, V;=0.25V — 150 700
Vss=0V, V=15V — 100 500
On Resistance 15 Rox | Vss=0V, Vi=7.5V — 200 950 Q
Vss=0V, Vi=0.25V — 100 500
Vss=—5V, V=5V — 150 700
5 Rox | Vss=—5V, V=10.25V — 250 1500 Q
Ves=—5V, Vi=—5V — 150 700
Vss=—7.5V, Vi=7.5V — 100 500
7.5 Rov | Vss=—7.5V, Vi=%0.25V — 200 950 Q
Vss=—17.5V, Vi=—17.5V — 100 500
V=10V, V=0V — 30 125
10 nA
Input/Output Lo |0V, Vo=10v — 30 125
of leakage current V=15V, Vo=0V _ 60 250
15 Vi=0V, Vo=15V — 60 250 nd




CMOS Logic MN4000B Series MN4016B/MN4016BS
W Switching Characteristics (Ta=25T, Vss=0V)
Item Voo (V) | Symbol Conditions min. | typ. | max. | Unit
i 5 — 25 75
Propagation Delay Time (Fig: 1)
10 tpu L - 10 30 ns
(Vis—Vos ) RL=10kQ
15 — 5 15
5 Cr.=50pF — [ 20 | 60
Propagation Delay Time (Fig. 1) En=Vpp
10 tp[_H - 10 30 ns
(Vis—Vos)
15 — 5 15
i 5 — 95 285
Propagation Delay Time (Fig. 1) 10 ¢ RL=10kQ, CL=50pF o 955
. — ns
En—Vos) (H) PHZ 1 Vis=Vpp, RL—V
(En—Vos) ( 55 is=Vpp, RL—Vss _ N 955
Fig. 1 5 — 50 150
Propagation Delay Time (Fig. 1) RL=10kQ, C_L=50pF
10 tp[‘z . - 55 165 ns
(En—Vos) (L) Vis=Vss, RL.—Vpp
15 — 60 180
: 5 — 35 105
Propagation Delay Time (Fig. 1) 10 ¢ RL=10kQ, C;=50pF 20 60
PZH — ns
En—V H - —
(En—Vos) (H) 5 Vis=Vpp, RL—Vss _ 15 45
. 5 — 35 105
Propagation Delay Time (Fig. 1) RL=10kQ, C.=50pF
10 tpz]_ . - 15 45 ns
(En—Vos) (L) Vis=Vss, RL.—=Vpp
15 — 10 30
5 RL=10kQ, CL=15pF — — —
Sine Wave Distortion (Fig. 2) 10 En=Vpp, f=1kHz — 0.1 — %
15 Vis =34 Vpp pps — 0.1 —
‘ 5 -1-1-
Crosstalk (Fig. 3) RL=1kQ _ — |
(Between 2 Channels) 10 Vis=+%Vpp pp: ! MHe
15 - - | =
: 5 RL=10kQ — — —
Crosstalk (Fig: D 10 CL 15pF 80 v
(En—Vos) LToop "
15 En=Vpp — — —
(Fig. 2) 5 RL=1kQ, Ci=5pF — — —
Feedthrough "% -V — —
(OFF) 10 En ss 700 kHz
15 Vis=%Vpp. pp: — — —
Input Capacitance C — — 7.5 | pF
Fig. 1 Propagation Crosstalk Test Circuit Fig. 2 Sine Wave Distortion, Feedthrough Test Circuit
En — En >§
Vis Vos Vis ’> Vos
Ri 1kQ Ri Ci Ri Ci
(Von/Vss) I
. Vos
(Note) 2016g Vis —50dB
— 80 — Panasonic



CMOS Logic MN400OB Series

MN4016B/MN4016BS

Fig. 3 Crosstalk Test Circuit

En (A)—

Vis (A)—

En (B) —ap—-Do—

Vo

Ro R RL
(a) (b)
Vos (B) _
(Note) 20log Vis (A) 50dB
B Timing Diagram
® Delay Timing (Vig— Vog) 20ns 20ns
l—
90% 90% S Voo
Vis 50% 50% S
1 ) /)
0% th/a Vss
Vos 50% 50%
N t teur
PLH -
o Chip Enable Timing Diagram
20ns 20ns
f—
-,. 90% 90% & Vb
Ep 50% 50% q
9
10% L 10% Vss
90%
Vos (1) &
- 10%
trzn — <"t}F‘l-IZ
- 90%
Vos(2)
10%
tpzL — trLz

(B)

Panaconic



CMOS Logic MN4000B Series MN4017B/MN4017BS

MN4017B /MN4O17BS

5-Stage Johnson Counters

I Description P-3

The MN4017B/S are 5-stage Johnson decade counters con-
structed with five D-type flip-flops. One of the outputs (Og ~
Og) becomes High level according to the number of counter
pulses applied to CPq or CPj. The counter is advanced by either
a positive going edge of CPq while CFI is Low or a negative
going edge of C—Pl while CPg is High. A High on the reset input
(MR) resets the counter to zero (Og = Og_g = High, O1 ~ Og =
Low) independent of the clock inputs (CPg, CPy).

These are equivalent to MOTOROLA MC14017B and RCA
CD4017B. 16-Pin * Plastic DIL Package

P-4

[l Truth Table
MR

Mode

— 16-Pin * Panaflat Package (SO-16D)
0,=0;5 4=H, 0,~0,=L

Counter Advances Pin Configuration

C

No Change 05E
2]
0031
0.[T]
0[5}
061 __IE%
0s[7}— 10 o,
vss [E] 9] 0s

Pin Explanation

[] CPy : Positive clock input (/")
CP, : Negative clock input (\_)
MR : Reset input

0p~0q : Output (10 Bits)

6] Vo
_]-E MR
14 CPo
—3] TP,
ke

o

!/'mxr‘\:xg
r*\::xr'('x:cg’

onll M onll Honll Hunll B anll Hunll e

Note) X :don’t care

5-Stage
Johnson Counter

[T T T

Decoding and Output Circuit:

B Logic Diagram

CP:
CPo

MR —>—

S}
w
IS
o

| 11 | ]

O O1 Oz 03 O Os Os 07 Os Os  Os-9

— Al Danacanis



CMOS Logic MN4000B Series MN4017B/MN4017BS

M Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \Y
Output Voltage Vo —0.5~Vpp+0.5* \
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400 .
(per package) Ta=+60~+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

% Vpp + 0.5V should be under 18V

W DC Characteristics (Vss=0V)

N Ta=—40TC Ta=25C Ta=85T
Item Voo | Sym Conditions a. .a .a Unit
(V) | bol min. | max. | min. | max.| min. | max.
, 5 — 20 | — | 20 | — | 150
Quiescent Power
Supply Current 10 IDD V;= Vss or Vop - 40 - 40 - 300 /lA
15 — 80 — 80 — 600
5 Vi=V. V. — 10.05| — 0.05 — 10.05
Output Voltage 1= Vss OT Vpp . o -
Low Level 10 VoL 0.05 0.05 0.05 A%
[To| <1pA
15 — 10.056| — 0.05 — 0.05
5 Ve or v 495 | — 495 — 495 —
phuput Voltage 10| Vou |, osere 9.95| — |9.95| — [9.95] — | V
J [To| <1xA
15 14.95| — |14.95| — |[14.95| —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
Input Voltage
Lo Level 10 | Vio ||To]<1pA | Vo=1V or 9V — |3t =13 | —1]3]vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
el 10 | Vi |[Io|<14A | Vo=1V or 9V 7 =1 | =] 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 — 1 0.4 — 10.36 | —
Qutput Current 10 | Io. |Vo=0.5V, Vi=0or 10V 13| — 11| — 09| — | ma
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V=0 or 5V 0.52 — | 0.44| — [0.36| —
Dbyt orent 10 | —Ton | Vo=9.5V, Vi=0or 10V 13 — (11| — |09 — | ma
15 Vo=13.5V, ;=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 | —Iog | Vo=2.5V, Vi=0 or 5V 17 — 14| — (11| — | ma
Input Leakage Current 15 +I; | V=0 or 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series

MN4017B/MN4017 BS
 Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLu — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trur — 30 90 ns
15 — 20 60
5 — 195 585
Propagation Delay Time 10 s 295
CPo,CP; 00 to O (HoL) tont ns
15 — 50 150
Propagation Delay Time 5 o 245 735
. 10 t — 95 285
CP,,CP1—00 to 05 (L—H) pLi "
15 — 60 180
. . 5 — 245 735
Propagation Delay Time
CP C_P 6 (H L) 10 tpuL - 90 270 ns
GEmTe 15 — 60 180
. . 5 — 190 570
Propagation Delay Time
CP, TP\ =0 (L—H) 10 teLn — 75 225 ns
e 15 — 50 150
Propagation Delay Time 5 B 130 390
10 tp}.”_ - 55 165 ns
MR—O0; to Og (H—L)
15 — 40 120
Propagation Delay Time 5 - 110 330
_ 10 — 45 135
MR—05.5 (L—H) triw ne
15 — 35 105
Propagation Delay Time 13 o l:: ?ig
MR—0, (L—H) te ns
15 — 40 120
. 5 — 70 210
Hold Time 10 2 75
CPo—CP, thota ns
15 — 15 45
Hold Time 12 o 22 222
CP,—CP, thola ns
15 — 20 60
5 — 35 105
Minimum Clock Pulse Width 10 twep — 15 45 ns
15 — 10 30
5 — 35 105
Minimum Reset Pulse Width 10 tWMRH - 15 45 ns
15 — 10 30
5 — 25 75
Reset Recovery Time 10 trRMR — 10 40 ns
15 — 10 30
5 6 —
Maximum Clock Frequency 10 fmax 16 — ns
15 12 24 —
Input Capacitance Ci — — 7.5 pF

A
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CMOS Logic MN4000B Series MN4017B/MN4017BS

1. Switching Time Test Circuit

P.G.1 p——o0—fcCP, o, o——4

P.G.2 MR O¢ p—0—1r—¢

2. Waveforms

Input (CPy) 50%

thola

B —lso% sooax

tucrn

Q

Input (

Waveforms showing hold times for CP to CP; and CP, to CPg
Hold times are shown as positive values, but may be specified as negative values.

tuceL
Input (CPO)‘/—EZSO% \

trur

Input (MR) 50% “30%

Ewaimn

Output (On) N %
%

Waveforms showing recovery time for MR; minimum CP, and MR puise widths
Conditions: CP; = LOW while CP, 1Is triggered on a LOW to HIGH transition;

twee and tgmg also apply when CPy = HIGH and 'C_P1 is triggered on a HIGH
to LOW transition.

Bamanamia B L4



CMOS Logic MN4000B Series

MN4017B/MN4017BS

M Timing Diagram

Input (CP,) 7

Input (CP,)

Input (MR)

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

(00)

(0s)

(02)

(0s)

(0,)

(Os-5)

3

-

— AR __
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CMOS Logic MN4000B Series

MN4018B/MN4018BS

MN4018B/MN4018BS

Presettable Divide-by-N Counters

BB Description

The MN4018B/S are presettable divide-by-N counters composed
of a 5-bit Johnson counter.

Frequency is divided into 1/2, 1/4, 1/6, 1/8 and 1/10 by con-
necting the output of 60 ~ 64 to D input, and frequency is also
divided into 1/3, 1/5, 1/7 and 1/9 by connecting the output of
50 ~ 64 to the D input through gate. _

MR and PL are asynchronous. When MR = “H”, Og ~ Og4 are
all “H”; when PL = “H”, On is contradiction of Pn.

Counter advances by one on the going edge of CP input. Proper
counter sequence is given since the lock protection gate is availa-
ble.

The MN4018B/S aie equivalent to MOTOROLA MC14018B and
RCA CD4018B.

I Truth Table

P-3

16-Pin « Plastic DIL Package

P-4

cp MR PL PP, On 16-Pin « Panaflat Package (SO-16D)
. L L X On
L L X D,
v Pin Configuration
X L H L H
X L H H L
J
x H X X H D i— 16] Voo
Note) X :don’t care Po 2 —{15 MR
@ Functional Selection Table ) P B ‘g 14 cp
Dividing |Output to| Pin Explanation 0 S
5 n e
number D Remarks PL ! Load input ' E = E O
— ~ ES
10 [ Po~P, : 4-bit input o [EH § [
8 O3 External ) pata input 0. [6}H % 1] 05
6 0, connection is - Clock input a
4 O; |notnecessary CP :Clockinput( /) P [TH 10] PL
2 0, MR : Reset input
9 50 By~0, : Output (4 bit) vss [E] o] s
7 63 64 External AND ~° ~*°
5 0? i 52 gate is neces-
3 0o -0 sary
0 1
I Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \
Input Voltage Vi —0.5~Vypt+0.5* \Y
Output Voltage Vo —0.5~Vppt+0.5* \Y
Peak Input - Qutput Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~4+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 C

% Vpp * 0.5V should be under 18V

Pannannic — AR —



CMOS Logic MN4000OB Series MN4018B/MN4018BS

B DC Characteristics (Vss=0V)

- Ta=—40TC Ta=25C Ta=85C
Item Vop | Sym Conditions a, .a _a Unit
(V) | bol min. | max.| min. | max. | min. | max.
Qui P 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 Ipp Vi=Vss or Vpp — 40 — 40 — 300 HA
15 — 80 — 80 — 600
5 ViV, v — 1005 — |0.05{ — ]0.05
Output Voltage 1= Vss or Vpp B - o
Output Ve 0| Vo |0 0.05 0.05 0.05 | Vv
15 — 10.05| — [0.05| — |0.05
5 Vi=V v 4.95 — 4.95 — 4.95 —
Output Voltage 1= Vss or Vpp
High Level 10 Vou |5 9.95 | — |9.95| — [9.05| — | V
15 14.95| — [14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
I t Volt
L vl ¢ 10 | Vi ||Io|<1gA | Vo=1V or 9V — 1 3| =] 3| -1 3 v
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
| Vol 5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
t t
High Level T 10 | Vi |[To| <1pA | Vo=1V or 9V 7 | — |7 | =] 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52 — 1 0.44| — |0.36| —
Output Current _ — _ _ _
Loput 10 | Lo |Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.44| — [0.36| —
bt Cprrent 10 | —lon [ Vo=9.5V, Vi=0or 10V 13 — (11| — 09| — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —_—
Output Current High Level| 5 —Ion | Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | Vi=0or 15V — 0.3 — 0.3 — 1 HA
M Logic Diagram
Po Py P, P3 Py
1 T T 1
- ‘
D Do M
pFF ~ FF FF FF FF T
1 2 3 F 4 5
Cp
MR—‘D: t Q
PL>

" v Y

&7 Panaennic

e
9
&
o
o




CMOS Logic MN4000B Series MN4018B/MN4018BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vpp (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLu — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 o 185 585
CP—0 (HoL) 10 teuL — 65 195 ns
15 — 50 150
Propagation Delay Time 5 a 145 435
CP—0 (L—H) 10 tpLn — 55 165 ns
15 — 40 120
Propagation Delay Time 5 - 205 615
PL—0 (HoL) 10 teur — 70 210 ns
15 — 50 150
Propagation Delay Time 5 - 17 525
PL-O (L—H) 10 tpLu — 65 195 ns
15 — 50 150
Propagation Delay Time 5 - 140 420
MR—0 (L—H) 10 tpLn - 55 165 ns
15 — 40 120
Set-up Time 5 - 6 195
DoCP 10 tsu — 20 60 ns
15 — 15 45
i 5 — —45 30
Hold Time 10 thold — —15 10 ns
D—CP
15 - —10 10
5 — 70 210
Minimum Clock Pulse Width 10 twepl — 25 75 ns
15 — 20 60
5 — 50 150
Minimum MR Pulse Width 10 twMrH — 20 60 ns
15 — 15 45
5 — 75 225
Minimum PL Pulse Width 10 twpLn — 25 75 ns
15 — 20 60
5 — 70 210
MR Recovery Time 10 trRMR — 20 60 ns
15 — 15 45
5 — 85 255
PL Recovery Time 10 trpL — 30 90 ns
15 — 20 60
5 2 4 —
Maximum Clock Frequency 10 fmax 6 11 — MHz
15 8 16 —
Input Capacitance C - — 7.5 pF

Banasania
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CMOS Logic MN4000B Series MN4018B/MN4018BS

e Dynamic Signal Waveforms

Input (CP) Input (CP)

Lk turin

Input (PL) 50% VO%

- tou thoia )

Input (MR)

Waveforms showing minimum MR pulse width and MR

recovery time Input (Pn) 50% 50%

fnput (CP) Waveforms showing minimum PL pulse width, recovery time
for PL, and set-up and hold times for P to PL; set-up and
hold times are shown as positive values but may be specified
as negative values.

Waveforms showing minimum clock pulse width, set-up
time and hold time for CP and D

M Timing Diagram

Input (CP) %m%ﬂmmmmm%mmmmmﬂmmmmmm“

Input (MR)
Input (PL)

Input (Pp)

Input (Py)

Input (Pp) State is immaterial until PL input becomes HIGH.

Input (Py)

Input (Py) }

Output (Oy)

Output (0,)

Output (O2) '

Output (03) p

Output (O)

_ A0 Panasnonic



CMOS Logic MN4000B Series MN4019B/MN4019BS

MN4019B /MN40O19BS

Quad 2-Input Multiplexers

B Description p-3
The MN4019B/S are quad 2-input multiplexers composed of two
2-input AND gates and OR gate with its two outputs.
The inputs applied to A and B are output to X selected by select
input (S, Sg) common to 4 circuits.
These are equivalent to RCA CD4019B.
Il Truth Table 16-Pin « Plastic DIL Package
Select Input Input Output P-4
Sa Ss A B [0}
L L X X L
H L L X L
H L H X H
L H X L L
16-Pin « Panaflat Package (SO-16D)
L H X H H
H H H X H
H H < H H Pin Configuration
H H L L L
]
Note) X :don’t care B; E———] 16] Voo
A2 [2] 8] As
Pin Explanation
. B, [3] 14 sp
S,, Sg - Select input
Ao~ A;: Input a2+ 4x2 3] 05
By~Bs: Input B. E__ Multiplexer __E 02
Oo~O3ZOutput AOE_‘ __m 0,
BT o
Vss E L——E Sa
B Logic Diagram

B3 A3 B2 A; Bi Ay Bo Ao

SB
Sa

O3 02 01 O¢




CMOS Logic MN4000B Series

MN4019B/MN4019BS
B Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \
Input Voltage Vi —0.5~ Vpp+0.5* \'
Output Voltage Vo ~—0.5~Vpp+0.5* \Y
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~+60T - max. 400 W
(per package) Ta=—+60~4+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
. 5 — 120 | — |2 | — 150
Ptk 10 | Iop | Vi=Vss or Voo — 20| — | 0| — |30/ pa
15 — 80 — 80 — 600
Output Voltage 5 Vi="Ves or Vop — [0.05| — |0.05{ — |0.05
Low Level 10 VoL o < 1A — [0.05| — (005 — |0.05 \%
15 — [0.05] — |0.05{ — |0.05
Output Voltage > Vi=Vss or Vpp d R
High Level 10| Vou | 9.95| — |9.95| — |9.95| — | V
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor4.5V [ — 1.5 — [ 1.5 — 1.5
Input Voltage 10 | Vi |[Io| <14A | Vo=1V or 9V s | =13 |- v
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
TV oltage 10 | Vin |[Io/ <1pA | Vo=1V or 9V 7 -7 | = 7|—=1|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — [0.44| — |0.36| —
Quepyt Current 10 | Io. |Vo=0.5V, Vi=0or 10V 13 — 11| — 09| — | m
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — [(0.44| — |0.36]| —
it Coprrent 10 | —lon | Vo=9.5V, Vi=0or 10V 13 — 11| —]o9|—|ma
15 Vo=13.5V, V,=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 | —Igy | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 *I; | Vi=0 or 15V — 0.3 — 0.3 — 1 HA

-1



CMOS Logic MN400OB Series MN4019B/MN4019BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 - 60 180
Propagation Delay Time 10 toin _ 95 75 ns
(An, Bn, Sa, Sg—On) 15 _ 15 45
. . 5 - 70 210
Propagation Delay Time 10 touL . 30 92 ns
(An, Bn, Sa, Sp—On) 15 — 925 75
Input Capacitance Ci — — 7.5 pF

1. Switching Time Test Circuit

CL=50pk

2. Waveforms

20ns 20ns
la— —d-—ta—
90% 90%
Input 50% 50%
10% -5#10%
tr tf
—
90% 90%
Output 50%0 50%
10% 10%
tpLu tpuL
I T




CMOS Logic MN4000B Series MN4020B/MN4020BS

MN4020B / MN4020BS

14-Stage Binary Counters

M Description P-3
The MN4020B/S are binary counters in which an input-shaping
circuit and 14-Stage flip-flops are built in.
Count is performed on the negative going edge of clock input.
The MN4020B/S are equivalent to MOTOROLA MC14020B and
RCA CD4020B.
Il Truth Table
cp MR Mode 16-Pin » Plastic DIL Package
va L No Change P2
N L Counter Advance
X H 0,~0,;=All “L”
Note) X :don’t care
16-Pin * Panaflat Package (SO-16D) —
fi_n Explanation Pin Configuration —
CP : Negative clock input .
MR : Reset input ]
00,03~013 . Parallel output OHE*‘T E Vbp
Oz E_ “‘E Oy
O13 E"‘ -‘E Oy
Os E_ 14-Stage '—E [eT3
Binary
Oy E—‘ Counter ——E Og
06 [61 —{11 MR
0s [7H 10 cP
Vss[8] L‘——E 0o
B Logic Diagram
0

TP T FF FF FF FF | FF
_D"_ (_)_J AINERIK 14
MR >o

v

0o O3---- O13

—a > —
¢—o
—O)
—




CMOS Logic MN4000B Series MN4020B/MN4020BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \Y%
Input Voltage Vi —0.5~Vp+0.5* A%
Output Voltage Vo —0.5~Vppt+0.5% \Y
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C P max. 400 oW
(per package) Ta=-+60~4+85C b Decrease up to 200mW rating at 8mW/°C
T’;wc.r Dissipation (per output terminal) P max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

- Ta=— 407 Ta=25C Ta=85C
Item Voo | Sym Conditions a, 40¢ .a ‘a Unit
(V) | bol min. | max.| min. | max.| min. | max.
o p 5 — 20 — 20 — | 150
uiescent Power
Supply Current 10 ID[) VI=VSS or VDD - 40 - 40 - 300 [lA
15 — 80 — 80 — | 600
5 VieV v — [0.05( — |[0.05] — [0.05
Output Voltage 0 | Vo |, on — |o.0s| — 005 — |o.05| V
Low Level [To| < 1A
15 — 1005 — ]0.05| — |0.05
5 Vi=V. v 4.95 — 4.95 — 4.95 —
Qutput Voltage 1= Vss or Vpp . N .
High Level 10 Vou ol < 1A 9.95 9.95 9.95 \%
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — |[1.5 — 1.5
I t Volt —
L Lovel &€ 10 | Vi |[Io/<1mA | Vo=1V or 9V -1 3| =13 |- 3 v
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
| 5 Vo=0.5Vor4.5V | 3.5 | — [ 35| — | 3.5 | —
I t Volt:
High Level 10 | Vi ||1o|<14A | Vo=1V or 9V 7| — |7 | =] 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52 — | 0.44| — [0.36| —
Output Current _ - _ _ —
Low Level 10 | Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — 0.4 — [0.36| —
Output Current _ _ _ o . .
High Level 10 Ion | Vo=9.5V, Vi=0 or 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, ;=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series

MN4020B/MN4020BS
B Switching Characteristics (Ta=25C, Vss=0V, C.=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 ttin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
. 5 - 105 315
Propagation Delay Time
— 10 tpuL — 45 135 ns
CP—0, (H-L)
15 — 30 90
. . 5 — 105 315
Propagation Delay Time
- 10 tprn — 50 150 ns
CP—0, (L—H)
15 — 35 105
. 5 — 80 270
Propagation Delay Time
10 tpur — 30 90 ns
On—On.; (H—L)
15 — 20 60
5 — 70 210
Propagation Delay Time 10 2 75
On—On ., (L—H) teua ns
15 — 20 60
Propagation Delay Time 5 - 180 540
10 teur — 90 270 ns
MR—On (H-L)
15 - 70 210
5 — 25 75
Minimum Clock Pulse Width 10 tuern - 15 45 ns
15 — 10 30
5 — 65 195
Minimum MR Pulse Width 10 twarH - 50 150 ns
15 — 45 135
5 — 60 180
Reset Recovery Time 10 trur — 35 105 ns
15 — 25 75
5 5 10 —
Maximum Clock Frequency 10 fmax 13 25 — MHz
15 18 35 -
Input Capacitance Ci — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
Voo Input (MR) 50% 50%
; J tunkn
po— tumn

©

3

Input (CP) S 50% 50% L 50% ’

twcrn

tent

Output (Opor On)

Waveforms showing propagation delays for MR to Op and
CP to Og, minimum MR and CP pulse widths




CMOS Logic MN4000B Series

MN40208B/MN4020BS

BB Timing Diagram

Input (CP)

4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384

MUUUUUUUUUUUUU
Input (MR) - —

Output (Op) mmeed LT LT L L LT L1111 1~
Output (0] mrMerititirt ittt 111
Output 104) M-l lT-1T1r1T-1T 11T
Output (Os) r——l_..-I_LLLLLL-L—
Output (04} B B N B B N B I R
Output (0;) | U N N H H E
Output (Oy) | B W W O I B I
Output  (O,) |_L. l_. 11
Output (O,) | I T T I
Output (Oy) | I I I
Output (Oy,) J 1
Output (0,;) B e
Panasonic — 76 —



CMOS Logic MN4000B Series

MN4021B/MN4021BS

MN4021B /MN4021BS

8-Bit Static Shift Registers

M Description P-3
The MN4021B/S are 8-bit static shift registers composed of 8
register cells with its own parallel input.
Parallel input/series output and parallel input-series output
conversion are enabled on the clock synchronization by con-
trolling parallel/series control input (PL).
[l Truth Table
Serial Action
Input Output P-4
n CP Ds PL O, O, 0,
1 va D, L X X
2 / D, L X X X
3 va D, L X X
6 va X L D, X X
7 e X L D, D, X 16-Pin * Panaflat Package (SO-16D)
8 e X L D, D, D,
N X L no change Pin Configuration
Parallel Action
T \/
nput Output P 1-———\ EVDD
n CP Ds PL O, 0, 0, 05 lz_ _E Pe
X X H P P P
5 6 7 0, E'—‘ '—E Ps

Note) X :don’t care
Dp:HorL
n : Clock pulse number

B Logic Diagram

Ps Ps Py
Ds—> FF FF FF

6 7 8
PL-D> -
Ty

P3 E— 8-Bit *‘E Py

Static Shift.
PZE— atic I—an

Register

P E"‘ —E Ds
Po [T 10 cP
Vss [8] L"“E PL




CMOS Logic MN4000B Series MN4021B/MN4021BS
W Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit

Supply Voltage Von —0.5~+18 \
Input Voltage V| —0.5~Vpp+0.5* \Y
Output Voltage Vo —0.5~Vpp+0.5* \Y
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400

(per package) Ta=-+60~485C Pp Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V
M DC Characteristics (Vss=0V)

Item \V",“ Sym- Conditions Ta.= —40C | Ta=25C Ta=85¢C Unit
(V) | bol min. | max.| min. | max. | min. | max.
, 5 — 2] — ]2 | — 1150
Quiescent Power
Supply Current 10 | Ipp | Vi=Vssor Vip — |40 | — | 40 | — | 300 uA
15 — 80 — 80 — 600
Output Voltage 5 N — Jo05s| — Jo.0s| — |o0.05
Low Level 10 Vo o < 1A — 1005 — [0.05| — |[0.05 \Y%
15 — | 0.05| — [0.05{ — [0.05
5 . 495 | — [4.95| — 4.95 | —
T yolage 10 | Vou G’Zg;; N Vo 9.5 | — |9.95| — [9.95| — | v
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage 10 | Vi |/1o/ <14A | Vo=1V or 9V — s | =13 |=]3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
. 5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
o e e 10 | Vi |1/ <14A [ Vo=1V or 9V 7= 7| =] 7|—=]vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52 — [0.44]| — |0.36| —
Output Current 10 | Io. |Vo=0.5V, V;=0or 10V 13| — |11 — 09| — | ma
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — |0.4| — |0.36| —
S et 10 | —lon | Vo=9.5V, Vi=0 or 10V 13 — 11| — 09| — | mA
15 Vo=13.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0 or 5V 17 —J1a] — 12 ] — | ma
Input Leakage Current 15 +1; | \1=0 or 15V — 0.3 — 0.3 — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL.=50pF)
Item Von (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60




CMOS Logic MN400OB Series MN4021B/MN4021BS

I Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (Continued)

Item Voo (V) Symbol min. typ. max. Unit
Propagation Delay Time 3 - 170 510
CP—0On (H—L) 10 tpuL — 65 195 ns
15 — 45 135
Propagation Delay Time 5 - 130 390
10 t — 55 165
CP—On (L—H) pLi ne
15 — 40 120
Propagation Delay Time 2 - 240 Ziﬁ
1 t — 90
PL~On (H-L) Pt "
15 — 60 180
Propagation Delay Time 5 o 175 525
10 t — 70 210
PL—On (L—H) PLH ns
15 — 50 150
5 — 45 135
Set-up Time 10 X 15 25
Ds—CP su "
15 — 10 30
Set-up Time 5 - 0 210
Pn—PL 10 tsu — 25 75 ns
15 — 20 60
Hold Time 5 - 20 60
1 t —
Ds—oCP 0 hold 10 30 ns
15 — 8 24
. 5 — —10 24
Hold Time
Pn—PL 10 thold - 0 24 ns
15 — 0 24
5 — 55 165
Minimum Clock Pulse Width 10 twepr — 20 60 ns
15 — 15 45
5 — 75 225
Minimum PL Pulse Width 10 twprn — 25 75 ns
15 — 20 60
5 — 65 195
PL Recovery Time 10 trpl. — 20 60 ns
15 — 15 45
5 4 9 —
Maximum Clock Frequency 10 fmax 12 25 — MHz
15 18 37 —
Input Capacitance Ci — - 7.5 pF
© Dynamic Signal Waveforms
Input (CP)
Input (CP)
Input (PL)
tsu t
Input (Ds)

Waveforms showing minimum clock pulse width, set-up time Waveforms showing minimum PL pulse width, recovery time for PL,
and hold time for CP and Dg and set-up and hold times for P, to PL; set-up and hold times are
shown as positive values but may be specified as negative values.




CMOS Logic MN4000B Series MN4022B/MN4022BS

MN4022B /MN4022BS

4-Stage Divide-by-8 Johnson Counters

B Description p-3

The MN4022B/S are octal Johnson counters constructed with
4-stage D-type flip-flops.

The built-in decoder converts output to the coal number.

One output of 8 outputs (Og ~ Ox) becomes “H” by the count
pulse added to CPq and CP;.

Count advances the count on the positive going edge of CPj at”
CP; = “L” or on the negative going edge of CP, at CPy = “H".
MR input of the “H” level resets counter to Op =“H” and O; ~
O = “L” regardless of CP and CP,.

The MN4022B/S are equivalent to MOTOROLA MC14022B and 16-Pin « Plastic DIL Package
RCA CD4022B. P-4

B Truth Table

MR CP, CP, Mode 16-Pin + Panaflat Package (SO-16D)
H X X 0,=0,,=H,0,~0,=L
L H N Counter Advance Pin Configuration
L va L
L L X
Ny
L X H [ E E Voo
No Change
L H va ¢ 00 2] 15] MR
L N L 0, 3] 14 cp,
4-Stage
Os E Divide-by-8 13} CPy
Johnson A
06 |5 12| O4-7
° E Counter j !
e [6] 17 o,
05[] 19] o;
Vss [8] 9] NC
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 vV
ll’lput Voltage V] —0.5~ \"1)[)+0 . 5‘ vV
Output Voltage Vo —0.5~Vpy+0.5* Ay
Peak Input - Output Current +L max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

*Vpp + 0.5V should be under 18V

Danasnanina — on



CMOS Logic MN4000B Series

MN4022B/MN4022BS
B DC Characteristics (Vss=0V)
- Ta=—40C Ta=25C Ta=85C
Item Voo | Sym Conditions a. .a ,a Unit
(V) | bol min. | max. | min. | max.| min. | max.
o P 5 — 20 — 20 — | 150
uiescent Power
Supply Current 10 Ipp | Vi=Vss or Vpp — 40 — 40 — 300 HA
15 — 80 — 80 — | 600
5 VeV v — 10.05| — |0.05| — {0.05
Output Voltage 1= Vss or Vpp _ _ _
Low Level 10 VoL To| < 1A 0.05 0.05 0.05 \%
15 — (0.05| — |0.05| — |0.05
5 VieV. v 4.95| — | 4.95| — |4.95| —
Output Voltage 1= Vss OL Vpp o o o
High Level 10 Vou o] <14A 9.95 9.95 9.95 \
15 14.95| — |[14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
Input Volt _
Lo Leval e 10 | Vip |[Io)<1gA | Vo=1V or 9V — | 3| =13 | — %
15 Vo=1.5Vor13.5V| — 4 — —
| 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
{;‘igﬁthseiage 10 | Vin |[1o|<1xA | Vo=1V or 9V 7 -l 7| =] 7| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 052 | — |[0.44] — 10.36| —
Output Current _ _ _ _ _
Low Level 10 Io. | Vo=0.5V, V;=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.44]| — [0.36| —
Output Current _ _ —
High Level 10 | —Ion [ Vo=9.5V, Vi=0or 10V 13| — | 11| — |09 mA
15 Vo=13.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | Vi=0or 15V — 0.3 — 0.3°| — 1 MA
B Logic Diagram
CP1 L
b o L _—
CPl FF FF FF FF
CP B ]
0 1] 2 [[]3 L 4
Co
MR—> T T T T
]
et et S
Oo 01 Oq O3 Oy Os Os 07 O4-7

o1

Bawmanawmia



CMOS Logic MN4000B Series MN4022B/MN4022BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=>50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 truaL — 30 90 ns
15 — 20 60
. . 5 - 195 585
Propagation Delay Time
— 10 tpHL - 75 225 ns
CPy,CP;—On (H—L)
15 — 50 150
— 24 735
Propagation Delay Time 5 5
J— 10 tpLH - 95 285 ns
CPo,CP;—0On (L—H)
15 — 60 180
Propagation Delay Time 5 - 245 735
CPo TP, -0 (H=L) 10 teuL — 90 270 ns
T 15 - 60 180
P ion Delay Ti 5 — 190 570
’g lgagagn % 4 ’(I]': e " 10 toin — 75 225 ns
TR 15 - 50 150
— 130 90
Propagation Delay Time 5 3 3
10 tpH]_ - 55 165 ns
MR—0; to O7 (H—L)
15 — 40 120
— 0
Propagation Delay Time 5 130 39
10 tpLH - 55 165 ns
MR—0, (L—H)
15 - 40 120
— 1 30
Propagation Delay Time 5 10 3
—_ 10 tpLH - 45 135 ns
MR—04-7 (L—H)
15 — 35 105
: 5 - 70 210
Hold Time 10 ¢ _ 25 75
CP, —’C_Fl hold ns
15 — 15 45
Hold Time 12 . - 22 2‘;(5’
5. —CP hold - ns
CPy =% 15 - 20 60
5 - 35 105
Minimum Clock Pulse Width 10 twep - 15 45 ns
15 - 10 30
5 - 35 105
Minimum Reset Pulse Width 10 twmrH — 15 45 ns
15 — 10 30
5 - 10 30
Reset Recovery Time 10 trmr - 5 15 ns
15 - 5 15
5 J—
Maximum Clock Frequency 10 fmax 16 — ns
15 12 24 —
Input Capacitance Ci - — 7.5 pF

Panasonic



CMOS Logic MN4000B Series

MN4022B/MN4022BS

1. Switching Time Test Circuit

Input (CPo)

Input (MR)

Output (On)

Input (CPy)

Q

Input (CP;)

—/

Voo o f—0—
PG.1 ——O—CP, o,—o
0:p—0—

_ o
—O-Q TP, ’ g :

04
osf—o+
P.G.2 o MR os—o
Or—o
Vs Ou-rf—0—
Q C
»  Ci=50pF

Input (CPy)

W\_]

Jert

Output (Oo)

[N

2. Waveforms

Input (MR)

Output (01~07)

Output (0o, O4.7) ]

20ns

N

20ns

Output (0,)

Output (O4.7)

--f—i-—h e

50%

50%

Ly sk

50%]

trar

N.’)O%

lSO%

tucen

50%}

90%
509
10%

teu

Waveforms showing recovery time for MR, minimum CP,

and MR pulse widths

Condrtions: CP, = LOW while CP; s triggered on a LOW to
HIGH transition.
twce_and tamp also apply when CPy = HIGH
and CP, s triggered on a HIGH to LOW transi-
tion

Waveforms showing hold times for CPy to CP, and CP, to
CPo

Hold times are shown as positive values, but may be specified
as negative values.

— KRR —



CMOS Logic MN4000B Series MN4022B/MN4022BS

@ Timing Diagram

Input (CP,) __JF\JL_\_“F\_]L_\JF\_JL_\JF\J
Input (CP,) ﬂ L/—!L_

\ ]

Output (0,) _JL K 1 A

r

Output (0,) -)L \ 1

Output (0,) L ‘!r

Output (0,) 1 )

Output (Os) 7 t

Output (O,) 1 't

Output (0;) y K

Output (O,_,) A "[




CMOS Logic MN4000B Series

MN4023B/MN4023BS

MN4023B / MN4023BS

Triple 3-Input NAND Gates

B Description

The MN4023B/S are positive 3-input NAND gates and have 3

circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation

and/or high noise immunity is desired.

The MN4023B/S are equivalent to MOTOROLA MC14023B and

RCA CD4023B.

M Schematic Diagram (1/3)

P-1

Vpp
Q
’ . 14-Pin « Panaflat Package (SO-14D)
] ._L ."_1 .l ,__l “"' -~ Pin Configuration
2 ) oo
o I 1 Vbp
1,0 4 :: E
3
| .
I, 0—
2 ] 1, [4]
| -
I30-
3 0y E
' Vss E
o
Vss
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Vbp —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \
Output Voltage Vo —0.5~Vppt+0.5* \
Peak Input - Output Current +I max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~485C D Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4023B/MN4023BS
B DC Characteristics (Vss=0V)
. Ta=—40T Ta=25C Ta=85T
ltem ?,{)’D) i&;ﬂ Conditions min. | max.| min. | max. | min. | max. Unit
) 5 — 1| =] 1] =75
AR 10 | Inp |Vi=Vssor Voo — 2| = ]2 |— |15
15 — | 4 | =] 4 | =130
outont Voltase 5 VimVeq or Vg — o5 | — |o0.05{ — |o0.05
Loprevel 8 10 | Voo Lo| < 14A — 005 — |0.056] — |0.05| V
15 — |o.05] — [0.05] — |0.05
Output Voltage 5 VieVasor Vo 4.95| — [4.95| — |4.95| —
High Level 101 Vo |10 a 9.95 | — |9.95| — |9.95| — | V
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord.5V | — [ 15| — [ 15| — | 1.5
Input, ¥oltage 10 | Vio ||To|<1pA | Vo=1V or9V — — |3 | =13 v
15 Vo=1.5Vor13.5V| — — — | 4
5 Vo=0.5Vord.5V | 3.5 | — | 35| — | 35| —
Pt Voltage 10 | Vi |[lo|<1#A | Vo=1V or 9V 7l =7 | =] 7| =1V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0 or 5V 052 | — [o0.44 | — [0.36| —
DQutput Current 10 | oo |Vo=0.5V, Vi=0or 10V 13 — |11 — o9 | — | ma
15 Vo=1.5V, V;=0or 15V 36| — | 3 | — |2.4| —
5 Vo=4.6V, V;=0 or 5V 052 | — |0.44| — |0.36| —
Dy orrent 10 | —lon | o=9.5V, V;=0 or 10V 13 — |11 — 09| — | ma
15 Vo=13.5V, V;=0 or 15V 36 | — | 3 | — |24] —
Output Current High Level| § | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 | — 14| — 1.1 — mA
Input Leakage Current 15 | +I | y=0or 15V — o3| — 03] — | 1 | pA
[ Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 traL — 30 90 ns
15 — 20 60
5 — 65 195
Propagation Delay Time 10 teLH — 30 90 ns
15 — 25 75
5 — 65 195
Propagation Delay Time 10 teuL — 25 75 ns
15 — 15 45
Input Capacitance C — — 7.5 pF

1. Switching Time Test Circuit

P.G.

2. Waveforms

Input

Out

put

[ . PPN IS



CMOS Logic MN4000B Series

MN4024B/MN4024BS

MN4024B /MN4024BS

7-Stage Binary Counters

I Description

The MN4024B/S are 7-stage binary ripple counters composed

of master-slave flip-flops.

The counter advances on the negative going edge of the clock
input. A High on the reset input (MR) clears all flip-flops and
forces all outputs (Og ~ Og) Low, independent of the clock

input.

The MN4024B/S are equivalent to MOTOROLA MC14024B and

RCA CD4024B.

M Logic Diagram

14-Pin « Panaflat Package (SO-14D)

Pin Configuration

CP E———-JU E Vbp
MR 2} 3 13] NC
Os E—‘“ UE _E 0o
o+ £ —@o
o[58 ¥ | [onc
[}
Pin Explanation 03 E < 9o,
CP : Clock input (\_) Vss [7 8] NC
MR : Reset input
0y~ 0s : Output (7 Bits)
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \Y%
Input Voltage Vi —0.5~Vppt+0.5* \Y%
Output Voltage Vo —0.5~Vppt+0.5* \
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60TC max. 400
(per package) Ta=+60~-+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V

n=



CMOS Logic MN400OB Series MN4024B/MN4024BS

B DC Characteristics (Vss=0V)

. ——4 —95% — 857
Item Voo Sy;n Conditions Ta. 0c "lja 25¢C 'Ija 85¢C Unit
(V) | bo min. | max.| min. | max. | min. | max.
5 — 20 — 20 — 150
i t P
Sleseent power 10 | Iop | Vi=Vssor Vop — w0 | — | 20| — |30 | ua
15 — 80 — 80 — 600
5 V=V v — 1005 — 10.05| — |0.05
Output Voltage 1= Vss or Vpp _ o .
Low Level 10 VoL ol < 1A 0.05 0.05 0.05 v
15 — 1006 — (0.05} — |0.05
5 Vi=V. v 495 | — | 4.95| — |4.95| —
Output Voltage 1= Vss or Vpp . . _
Bin Leval 10 Vou | 9.95 9.95 9.95 v
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Volt —
Lo evel & 10 | Vi ||Io|<1pA | Vo=1V or 9V — | 3| =13 ] —] 3 v
15 Vo=1.5Vor13.5V| — 4 — 4 —
| 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
o v 10 | Vin |[Io| <1#A | Vo=1V or 9V 7l -7 —=|7]|—1|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52| — |0.44| — |0.36]| —
Output Current _ — — —
Dauput o 10 | Too |Vo=0.5V, Vi=0or 10V 13| — | 11 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V=0 or 5V 052 — 1044 — |0.36| —
Output Current _ _ _ _ _ —
High Level 10 | —Io | Vo=9.5V, V;=0or 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 —_ 1.1 —_ mA
Input Leakage Current 15 +1I; | Vi=0 or 15V e 0.3 — 0.3 —_ 1 MA

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLn _ 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 - _ 30 90 ns
15 - 20 60
Propagation Delay Time 5 - 105 315
CP—0, (L—H) 10 trLu - 45 135 ns
15 - 30 90
Propagation Delay Time 5 - 100 300
CP—0, (H-L) 10 teuL - 40 120 ns
15 — 25 75
Propagation Delay Time 5 - 50 150
On—On+1 (L—H) 10 tein - 25 75 ns
15 — 15 45
Propagation Delay Time 5 - 60 180
10 teuL - 25 75 ns

On—On+1 (H—L)
15 - 20 60




CMOS Logic MN4000B Series MN4024B/MN4024BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=>50pF) (Continued)

Item Voo (V) Symbol min. typ. max. Unit

Propagation Delay Time 5 o 120 360

MR—On (H—L) 10 teul — 45 135 ns
15 — 30 90
5 — 30 90

Minimum Clock Pulse Width 10 twepn — 15 45 ns
15 — 10 30
5 — 40 120

Minimum Reset Pulse Width 10 twMRH — 20 60 ns
15 — 15 45
5 — 10 30

Reset Recovery Time 10 trMR - 5 20 ns
15 — 5 20
5 5 10 —

Maximum Clock Frequency 10 fmax 13 25 — ns
15 18 35 —

Input Capacitance Ci — — 7.5 pF

1. Switching Time Test Circuit 2. Waveforms

£ 17;-7' Input (MR) 50% —
Ci=50pF _} =
Voo Oob—O— b [ tunmri

PG1}—o0—CF Oi}-0—}—

0of—0—j— p—
T Os—O0— Input (CP)

C 50%
00—
PG 2 p——O—MR os—O0—{ 1
o o— ten ‘ teni
Vss i H
Output (0o) 50% 50% \5-0%

re—ten trrw

Output (0,) 50% ]! 50%

Waveforms showing propagation delays for MR to Op, and CP
to Oy, minimum MR and CP pulse widths and recovery time
for MR

Aan - e



CMOS Logic MN400OB Series MN4025B/MN4025BS

MN4025B / MN4O25BS

Triple 3-Input NOR Gates

B Description P-1

The MN4025B/S are positive 3-input NOR gates and have 3
Circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increase of load capacitance and minimizes propagation delay
time. Their primary use is where low power dissipation and/or
high noise immunity is desired.

The MN4025B/S are equivalent to MOTOROLA MC14025B and
RCA CD4025B.

P-2
M Schematic Diagram (1/3)
Vpp
o
I1 [o, [ —
|D-'-' 14-Pin « Panaflat Package (SO-14D)
'—
1,0 — Pin Configuration
e
] /
Ly II EVDD
1;0 — — —
3 - _l > [na Is E E Ig
H o r—
- |4 o L 12]1,
— — —
1=l = s U= 4] mig
i ﬁ 4 L — Iy E EO3
J O E Eoz

Vss vss [7] 8]16

B Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \Y
Output Voltage Vo —0.5~ Vppt+0.5* \%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C P, max. 400 W
(per package) Ta=-+60~+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 (¢
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

[ S An



CMOS Logic MN4000B Series MN4025B/MN4025BS

M DC Characteristics (Vss=0V)

_ Ta=—40T Ta=25C Ta=85C
Item Voo | Sym Conditions - : : Unit
(V) | bol min. | max. | min. | max.| min. | max.
P 5 — 1 — 1 — |75
uiescent Power
(Szu;l)ply Current 10 Im) V[——“Vss or V[)D - 2 - 2 - 15 /lA
15 — 4 — 4 — 30
5 Vi=V v — [0.05 — 005 — |0.05
Output Voltage 1= Vssor Vpp _ . .
Low Level 10 VoL 0.05 0.05 0.05 | V
[Tol <1xA
15 — 1005 — 005 — |0.05
| 5 Vi=V v 495 — |4.95| — |4.95| —
Output Voltage 1= Vssor \ pp
High Level 10 Vou 1ol < 1A 9.95| — |9.95| — |9.95}| — A
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — 1.5 | — 1.5
1
Input Voltage 10 | Vi ||Tl<1kA | Vo=1Vor9V — |3 | —|3|—=|3|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 | — | 3.5 | — 3.5 | —
Input Voltage
High Level = 10 | Viu ||To/<14A | Vo=1V or9V 7| — |7 | =1]7|—1]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0or 5V 0.52 | — |04 | — 036 —
Output Current — — _ _ —
Low Level 10 Io. | Vo=0.5V, V;=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, V=0 or 15V 3.6 | — 3 — (2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 | — [0.44| — |0.36| —
Output Current _ _ - o .
High Level 10 | —Iou | Vo=9.5V, V=0 or 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 | — 3 — 2.4 | —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 | — 1.4 | — 1.1 | — | mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 MA

B Switching Characteristics (Ta=25C, Vss=0V, Cr.=50pF)

Item Vup (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trur, — 30 90 ns
15 - 20 60
5 — 60 180
Propagation Delay Time 10 tpin — 25 75 ns
15 — 15 45
5 — 70 210
Propagation Delay Time 10 tpur — 25 75 ns
15 — 20 60
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
Vi Input
Input | "7 7 M
"o : °'::: E 0“"’)‘%
:_____ _____,: Output




CMOS Logic MN4000B Series

MN4027B/MN40278BS

MN4027B /MN4027BS

Dual J-K Flip-Flops

B Description

The MN4027B/S are dual J-K flip-flops. Each flip-flop has
independent J, K, set, clear and clock inputs and complementary
outputs (0, 0).

For the J-K mode, both logic levels of clear and set are Low and
the information is transferred to the output on the positive going
edge of the clock pulse according to the state of J and K.

These are equivalent to MOTOROLA MC14027B and RCA
CD4027B.

[l Truth Table
Input Output

Sp Co CP J K Ona Onii
L L va L L no change
L L e H L H L
L L va L H L H
L L va H H On On
H L X X X H L
L H X X X L H
H H X X X H H
L L N X X no change

Note) X :don’t care

Pin Explanation

J, K : Synchronous input

CP : Clock input (_/")

Sp . Asynchronous set direct input
Cp . Asynchronous clear direct input
0,0 : Output

B Logic Diagram (1/2)

16-Pin ¢ Plastic DIL Package

P-4

-

16-Pin ¢ Panaflat Package (SO-16D)

Pin Configuration

\—

02 II_’_L E Vop

ozH | [ Hio
cr:BH s| |z HHo:
-3 o
Coz[4H ,f_ ,1—? T3] cp,
KzE— E E _ECDI
1%
JzE— = - _EKI

SDZE_J _EJI
Vss E Esm

CPWC c c
C
J ¢ o ¢
>—0o
K9 C o
Cp
Sp

nn

| . OSSN 2




CMOS Logic MN4000OB Series MN4027B/MN4027BS

I Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 vV
Input Voltage Vi —0.5~Vyy+0.5% vV
Output Voltage Vo —0.5~Vpyt+0.5* vV
Peak Input - Qutput Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400 .
(per package) Ta=+60~+85C Po Decrease up to 200mW rating at 8mW/°C ¥
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

Voo | Sym- N Ta=—40C | Ta=25C | Ta=85C
Item Conditions - - Unit
(V) bol min. | max. | min. max.| min. | max
i 5 — s ] =] 4] =13
ulescen ower
8upply Current 10 IDD VI:VSS or V[)[) - 8 - 8 - 60 /-IA
15 — 6| — | 16| — | 12
5 e Veeor v — Jo0s| — [o0s] — [o0.05
Output Voltage 1= Vssor Vpp o - N ,
Output Ve 0| Vo | T 0.05 0.05 0.05 | \
15 — 10.05| — |0.05| — |0.05
o 5 i Vecor v 495 | — |4.95| — |4.95| —
utput Voltage 1= Vssor \ pp .
High Level 0 Vo |0 9.95 | — |9.95| — [9.95| — |
15 14.95| — [14.95| — [14.95| —
5 Vo=0.5Vord.5V | — | 15| — | 1.5 | — | 1.5
Vol .
pnput Vo ltage 10 | Vi |l <1xA | Vo=1V or 9V — s | — | 3| =3\
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
5 Vo=0.5Vord.5V | 3.5 | — | 35| — |35 | —
b Lol 10 | Vig [T/ <14A | Vo=1V or 9V 7 -7 =7 =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0 or 5V 052 | — |o44| — |o0.36| —
OQutput Current _ _ _ _
Quipnt Cu 10 | Iy |Vo=0.5V, V;=0or 10V 1.3 | — | 11 0.9 mA
15 Vo=1.5V, V;=0 or 15V 36| — | 3 | — |24 —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44| — |0.36] —
P Lot 10 | o | Vo=9.5V, V;=0or 10V 13 — |11 — [ 09| — | mA
15 Vo=13.5V, V;=0 or 15V 36| — | 3 | — |24| —
Output Current High Level | 5 | — Loy | Vo=2.5V. V=0 or 5V 17 ] — [ 1a] — 11| — | ma
nput Leakage Current | 15 | +1, | V=0 or 15V — o3| — o3| — [ 1 [ ua

LI




CMOS Logic MN4000B Series MN4027B/MN4027BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
. . 5 — 115 345
Propagation Delay Time 10 ¢ 50 150
(CP—0, O)(H—L) pL ne
15 — 35 105
. 5 — 115 345
Propagation Delay Time 10 ¢ 50 150
— - n
(CP—0, 0) (L—H) P ®
15 — 35 105
5 — 75 225
Propagation Delay Time
10 tp]_H - 35 105 ns
(Sp—0)
15 — 25 75
Propagation Delay Time 5 - 130 390
10 trun - 50 150 ns
(Cy—0)
15 — 35 105
5 — 50 150
Minimum Set-up Time 10 ¢ 5 5
(J, K—CP) su "
15 - 10 30
5 — 40 120
Minimum Clear Pulse Width 10 tuson _ 20 60 n
Minimum Preset Pulse Width tucon °
15 — 15 45
5 3 6 —
Maximum Clock Frequency 10 fmax 7 15 — MHz
15 11 22 —
Input Capacitance Ci — — 7.5 pF
® Switching Time Test Circuit Test No. 1 Waveforms 2ns | 20ns
Test No. J K Cp Sp CP
1 H H L L P.G.1 nput (CP)
H H P.G. 1 P.G. 2 H
P.G. 1 P.G. 1 L L P.G.2 Output (0)

Note: P.G. = Pulse Generator

Test No. 2 Waveforms

Test No. 3 Waveforms

L 20ns | 20ns
Input (Sp) 50%
J 07 X90%,
Input (J.K) 50%
10% W0%

| 2008 20ns
Input (Cp) 50% I
90% 90%
- L tim Input (CP) 50%
— 10%. t 10%
T L b 1
Output (0) 50% 50%
10% 10% 909 %
. Output (0) % \
| 10%

tiiw
t

tsu




CMOS Logic MN400OOB Series MN4028B/MN4028BS

MN4028B /MN4028BS

BCD-to-Decimal / Binary-to-Octal Decoders

M Description p-3

The MN4028B/S are 4-bit BCD-to-decimal decoders. A BCD
code applied to inputs A, through A, causes the selected output
(Og ~ Og) to be High, the other nine remain Low.

This may be used as a 1-OF-8 decoder with active low enable
input for A3.

The MN4028B/S are equivalent to MOTOROLA MC14028B and
RCA CD4028B.

B Logic Diagram

E H >°—| >0— Q9
16-Pin » Panaflat Package (SO-16D)

Pin Configuration

D

A

1 -——D-DO_‘DO_ 03 O4E ~ 16] Vpp
»——Do—q

] f_—-l_
Do oz @
Az — (0] OOE_‘ E EOl
o (D | D DD o § s
L Do oo B £ @

Az —d I e
3 —DO—I—DG D [ [ o 05@ g EA3
OGE'—v —‘—‘EAO

Ao ] H >O—| >0— 0g VSSE ‘_E 0s
o

Pin Explanation
A;—A; : Output, 1-2-4-8BCD
0y~0q : Address input




CMOS Logic MN4000B Series MN4028B/MN4028BS

B Truth Table

Input Output
Aj A, A, Ao (o2 0, 0, O3 (o Os O (o8 Og Oy
L L L L H L L L L L L L L L
L L L H L H L L L L L L L L
L L H L L L H L L L L L L L
L L H H L L L H L L L L L L
L H L L L L L L H L L L L L
L H L H L L L L L H L L L L
L H H L L L L L L L H L L L
L H H H L L L L L L L H L L
H L L L L L L L L L L L H L
H L L H L L L L L L L L L H
H L H L L L L L L L L L H L
H L H H L L L L L L L L L H
H H L L L L L L L L L L H L
H H L H L L L L L L L L L H
H H H L L L L L L L L L H L
H H H H L L L L L L L L L H
I Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \
Input Voltage \ —0.5~ Vp,+0.5* \Y
Output Voltage Vo —0.5~Vpy+0.5* A%
Peak Input - Qutput Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400
(per package) Ta=+60~485C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~4150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
ltem Vpy | Sym- Conditions T§= —40TC 'lja= 25C T.a=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
. 5 — 20 — 20 — 150
e o 10 | Im | Vi=Vssor Vi — | 40 | — | 4 | — |30 4
15 — 80 — 80 — 600
Output Voltage 5 Vi=Vs or Von — 1005 — 10.05|] — |0.05
Low Level 10 | Vo o] < LA — 005 — |0.05] — J0.05| V
15 — [0.05{ — {0.05| — |0.05
Output Voltage 5 Vi=Vss or Vpp 4951 4% 4%
High Level 10 Vou To| <1 A 9.95| — 19.95| — |9.95| — A%
15 14.95| — |14.95| — [14.95| —




CMOS Logic MN4000B Series MN4028B/MN4028BS
B DC Characteristics (Vss=0V) (continued)
Item Y\'}D Sym- Conditions Ta.= —4e ’Ija —55C ”lia= 85C Unit
) | bol min. | max. | min. | max.| min. | max.
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input voltage 10 | Vi |ITo/<14A | Ve=1V or 9V - — 3| —=]3|v
15 Vo=1.5Vor13.5V| — — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
{?};ﬁt,}e’ﬁi}age 10 | Viu ||| <1kA | Vo=1V or 9V 7| — 7| =|7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 052 | — |0.44| — [0.36] —
Dutput Current 10 | I |Vo=0.5V, Vi=0or 10V 13 — |11 | — |09 | — | mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 052 | — | 0.4 — |0.36| —
e Cyrent 10 | —Tou | Vo=9.5V, Vi=0or 10V 13 — 11| —[09] — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trHL — 30 90 ns
15 — 20 60
5 — 100 300
Propagation Delay Time 10 tpLH — 45 135 ns
15 — 30 90
5 — 110 330
Propagation Delay Time 10 tpHL — 50 150 ns
15 — 35 105
Input Capacitance C — — 7.5 pF

1. Switching Time Test Circuit

2. Waveforms

* - Input sso%
Voo 7;7
Ao
Truth A,
P.G. O
Table E Ar " | Output (On) 50%
As Vss Ci =50pF
é ; tein
(Positive) (Negative)
— 07 — Danaannic



CMOS Logic MN4000B Series MN4029B/MN4029BS

MN4029B / MN40O29BS

4-Bit Presettable Up/Down Counters

B Description P-3

The MN4029B/S are synchronous up/down counters which can

be used for either binary or decade counting.

An appropriate value of the counter is presettable by setting

data inputs {Pg ~ P3) while the load input is High.

The counter advances on the positive going edge of the clock

input when the CE and PL are Low.

The selection of binary or decade is determined by BIN/DEC

input (High level is binary, Lowﬁvel is decade) and Up or

Down counter depends on UP/DN input (up at High level,

down at Low level).

These are equivalent to MOTOROLA MC14029B and RCA P-4

CD4029B.

Pin Explanation 16-Pin * Panaflat Package (SO-16D)

Py~P; | Data input (4 Bits)

0p~0; : Output (4 Bits) Pin Configuration

CP . Clock input ( /") \_J

PL  : Load input PL E_L 16) Voo

CE  : Enable input P —115] cp

UP/DN : Up/down input pE § o,

BIN/DEC : Binary/decade input 3
A S S
C—EE-— i,; —"E Py
o Z (o,
TC[7— —10] up/DN

o vss 8] _]-_"_9'] BIN/DEC
B Logic Diagram

Po Py P2 P3

Sy
BIN/DEC s 4 o
— H My

A d

o ~odod




CMOS Logic MN4000B Series

MN4029B/MN4029BS
Il Truth Table
PL BIN/DEC | UP/DN CE CcP Mode
H X X X X parallel load
L X X H X no change
L L L L va count-down
L L H L s count-up
L H L L va count-down, binary
L H H L va count-up, binary
Note) X :don’t care
M Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \Y
Input Voltage A\ —0.5~Vpp+0.5* \Y
Output Voltage Vo —0.5~Vpyt+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
(per package) Ta=-+60~+85T K Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+4150 (¢
* Vpp + 0.5V should be under 18V
M DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta.=—40°C ’Ija=25°C 'I?a=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
. 5 — 120 | — ]2 | — |15
e one. | 10| I | Vi=Vas or Voo — 40| — | 40| — |30 s
15 — 80 — 80 — 600
Outout Voltage 5 Vi=Ves or Vop — [0.05 — |0.05{ — |0.05
Low Level © O I P — J0.05| — [0.05| — |0.05] V
15 — 10.05| — 005 — |0.05
Output Voltage 5 Vi=Ves or Vop 495 — [4.95| — |4.95| —
High Level = 101 Vo |10 a 9.95 | — [9.95 — [9.95 — | V
15 1495 — ([14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage 10 | Vi ||1o|<1pA | Vo=1V or 9V — | 3| =3 |—=1|3/|vV
15 Vo=1.5Vor13.5V| — — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
e Lova ¢ 10 | Vi |[Lo| <14A | Vo=1V or 9V T =7 |—=] 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 052 — (0.4 — |0.36]| —
Qutput Current 10 | Lo |Vo=0.5V, Vi=0or 10V 13| — 11| — o9 | — | mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — [0.44f — [0.36]| —
D rrent 10 | —Ion | Vo=9.5V, Vi=0or 10V 13 — |11 | — 09| — | mA
15 Vo=13.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Iou | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 HA

an



CMOS Logic MN400OB Series MN4029B/MN4029BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 12 ¢ - 1:: :2:
CP—On (H—L) PHL ns
15 — 40 120
— 16 480
Propagation Delay Time 1(5) ¢ 63 180
CP—On (L—H) P "
15 — 40 120
Propagation Delay Time 12 - ?ﬁ(s) :‘;g
CP—-TC (H—L) tem ne
15 — 70 210
Propagation Delay Time 5 - 195 535
— 1 — 75 225
CP—TC (L—H) 0 teun ns
15 — 55 165
Propagation Delay Time 5 - 120 360
PL-—*On (H—hL) 10 tpHL - 50 150 ns
15 — 35 105
Propagation Delay Time 1(5) - 1(7;0 ?;g
PL—0On (L~H) tr ; s
15 - 45 135
Propagation Delay Time 5 - 180 540
CE-TC (H—L) 10 tpuL — 70 210 ns
15 — 50 150
Propagation Delay Time 13 - l:g i;g
CE-TC (L—H) e "
15 — 50 150
5 — 55 165
Minimum Clock Pulse Width 10 twepL — 20 60 ns
15 — 15 45
5 — 80 240
Minimum PL Pulse Width 10 tupLy — 25 75 ns
15 — 15 45
5 — 75 225
PL Recovery Time 10 trpL — 25 75 ns
15 — 20 60
Set-up Time 12 - 12: :255,
BIN/DEC—CP tsu ne
15 — 30 90
5 — 150 450
Set-up Time 10 t 55 165
UP/DN—~CP 4 ne
15 — 35 105
Panasonic — 100 —



CMOS Logic MN4000B Series

MN40298/MN40298BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)

Item Voo (V) Symbol min. typ. max. Unit
‘ 5 — 60 180
Set-up Time 10 ¢ . 95 75
C_E—*CP su ns
15 — 20 60
Set-up Time 1(5) - 35 105
Pn—PL tsu 10 30 ns
15 — 5 15
X 5 — — 90 45
Hold Time 10 t 30 15
BIN/DEC—CP hotd "
15 — — 20 10
Hold Time 12 - —13 15
UP/W—’CP thold - — 50 0 ns
15 — — 35 —5
Hold Time 5 - — 30 30
CE—CP 10 thola — — 10 10 ns
15 — — 10 5
Hold Ti 5 — — 20 15
old Time
Pn—PL 10 thold — — 10 ns
15 — — 5
5 4 8 _
Maximum Clock Frequency 10 fmax 12 25 — MHz
15 18 35 —
Input Capacitance Ci — — 7.5 pF

e Dynamic Signal Waveforms

Input (CP)

Input (CE)

Input (BIN/DEC)

Input (UP/DN)

thotd
}50%

50%

tsu

Lroig

50%

thoig

50%

tsu

thotd

50%

Laoig

Input (CP) ’ 50% ~
tupiy trpt

Input (PL)

Input (Pn)

\50 %

t,

forms showing m

pulse width for CP, set-up and

hold times for CE to CP, BIN/DEC to CP and UP/DN to CP,
setup and hold times are shown as positive values but may
be specified as negative values.

Waveforms showing minimum pulse width for PL, recovery
time for PL, and set-up and hold times for P, to PL, setup
and hold times are shown as positive values but may be
specified as negative values.




CMOS Logic MN4000B Series MN4029B/MN4029BS

@ Timing Diagrams

P, Vss

count | 0 [1 (213 14|5|6]|7 (8191871651413 (211]040[9161l7

Decade: (Py=L, P;=L,BIN/DEC=L)

cP HNMNWNMNW{’UMMWWWWWMM@MWN

BIN/DEC Vbn

il

Py Voo

Lo
=
-

O L T T T T T e e
|
]
L

171717

count [ 516171819 10]11112 /131415191817 165141312 110[0]15

Binary : Py =H, P, =L,BIN/DEC=H




CMOS Logic MN4000B Series

MN4030B/S, MN4070B/S

MN4030B/S, MN4O70B/S

Quad Exclusive-OR Gates

B Description

The MN4030B/S and MN4070B/S are EXCLUSIVE-OR gates

and have 4 circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation

and/or high noise immunity is desired.

Typical applications include digital comparators and parity

checkers.

These are equivalent to MOTOROLA MC14070B and RCA

CD4070B.
M Truth Table

P-1

14-Pin ¢ Plastic DIL Package

P-2

L I,

ool el Reoll  onl
eoliBech el Hen

14-Pin ¢+ Panaflat Package (SO-14D)

B Schematic Diagram (1/4)

Pin Configuration

-/
| oo v
"]:] ']j |-l I, E E Is
4 | nd 2 J} U}OO o 3] 121,
ol o
l,o_ﬂj_ H1 1 o[ o,
J =
17 7 F “ENQ
Py Vo Ls E :9] Ie
Es ] "
L :}— —
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \Y%
Input Voltage Vi —0.5~Vp+0.5* \Y%
Output Voltage Vo —0.5~Vpy+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
(per package) Ta=-+60~+85C b Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4030B/S, MN4070B/S

B DC Characteristics (Vss=0V)

. Ta2=—40TC Ta=25C Ta=85C
Item Voo gy;n Conditions a. .a fi Unit
(V) | bo min. | max. | min. | max.| min. | max.
Q P 5 — 1 — 1 — | 7.5
uiescent Power
Supply Current 10 IDD vl=Vss or VDD h 2 - 2 - 15 /IA
15 — 4 — 4 — 30
5 —_— v — 1005 — |0.05{ — |0.05
Output Voltage 10 | Vo | Ssere — |0.05| — 005 — |0.05| V
Low Level |To| <1xA
15 — (0.05{ — {005 — |0.05
5 _— v 4.95| — |4.95| — [4.95]| —
Output Voltage 1= Vssor Vpp __ N .
High Level 10 Vou ol < 1A 9.95 9.95 9.95 \4
15 1495 — |14.95| — [14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage — _ _ _
Low Level 10 Vio | Iol <1pA | Vo=1V or 9V 3 3 3 \'
15 Vo=1.5Vor13.5V| — 4 - 4. — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 | — 3.5 —
1 t Volt.
High Level 10 | Ve |ITo|<1pA | Vo=1V or9v T =71 | =17 ]| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 — |04 | — 036 —
Output Current — — _ _ —
Low Level 10 Io. | Vo=0.5V, V=0 or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — | 24| —
5 Vo=4.6V, Vi=0or 5V 052 — (0.4 — |0.36| —
Output Current _ — — _ _ —
High Level 10 Iou | Vo=9.5V, Vi=0 or 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 | —
Output Current High Level| 5 | —Ioy | Vo=2.5V, Vi=0or 5V 1.7 — | 14| — | 1.1 | — mA
Input Leakage Current 15 | £I; | i=0or 15V — | 03] — {03 ] — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 - 60 180
Output Falt Time 10 traL - 30 90 ns
15 — 20 60
5 — 75 225
Propagation Delay Time 10 teLu — 30 90 ns
15 - 25 75
5 - 85 255
Propagation Delay Time 10 teuL - 35 105 ns
15 - 30 90
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms 20ms 20ms
prrey 90% Voo
tru trw
.9;% % Vou
Output 53,% I%O,z‘ v

Liwt Lein

— 104 —



CMOS Logic MN4000B Series

MN4035B/MN4035BS

MNA4035B /MN40O35BS

4-Bit Universal Shift Registers

B Description

The MN4035B/S are edge-triggered 4-bit shift registers with
both serial and parallel inputs.

Data is loaded into the register from parallel inputs when parallel
enable is High or from serial JK inputs when it is Low and data
is shifted one position on the posjtive going edge of the clock
input.

The outputs are non-inverting when the T/C input is High and
inverting when the T/C input is Low. A High on the MR input
resets all registers, independent of any other input conditions.
These are equivalent to MC14035B and RCA CD4035B.

P-3

16-Pin

* Plastic DIL Package

P-4

16-Pin * Panaflat Package (SO-16D)

H Truth Table
Serial Action (First Stage)
Input _ Output Mode
CP J K MR (o}
va H H L H
D flip-fl
L]t Rt
/| H L L o toggle
va L H L (o) no change
X X X H L reset
Note) T/C=H,PE=L
Parallel Action
Input Output

CP
Po P] Pz P3 00 Ol 02 03

/| H H H H H H H H

/| L L L L L L L L

Note) T/C=H,RE=H,MR=L
B Logic Diagram

Pin Configuration

Oo[1]
T/¢[Z]
El
4]
MR[5]
ce[g]
PE[7]
Vss[8]

C

E Vop
15] o,
14] 0,
13] 0,
12 P,
.
1] P,
9] P,

7] HHM%J

4-Bit Shift Register

l_]

Pin Explanation
Py~P; ! Data input
0p~0; . Output

CP . Clock input
MR  : Reset input
PE . Enable input




CMOS Logic MN4000B Series MN4035B/MN4035BS
@ Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \Y
Input Voltage Vi —0.5~Vppt+0.5* \Y%
Qutput Voltage Vo —0.5~Vpy+0.5* \%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8SmW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 T
% Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Item Vip | Sym- Conditions Ta.==—40°C ’lja=25°C ’Ira=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
5 — 20 — 20 — 150
Quiescent Power
Supply Current 10 | Ip | Vi=Vssor Vop — |40 | — | 4 | — |30 | pA
15 — 80 — 80 — 600
Outout Voltase 5 Vi Vs or Von — [0.05| — ]0.05| — ]0.05
LopreVel ag 10 VoL 0| < 1A — (005 — |0.05| — |0.05 \Y%
15 — [0.05] — |0.05| — |0.05
5 _ 4951 — |49 | — |49 | —
Dyt ¥ Qhage 10 | Vou I\I/II_<VT N Vo 9.95| — |9.95| — |9.95| — | Vv
15 ors s 14.95| — [14.05] — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input, Voltage 10 | Vi ||To/<1KA | Vo=1V or 9V — 13| —|3|—|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor 4.5V | 3.5 — 3.5 — 3.5 —
A 10 | Vs |10/<14A | Vo=1V or 9V Tl =1 | =] 7 |=]vV
15 Vo=1.5Vor13.5V | 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 052 | — |0.44] — |0.36| —
Qutput Current 10 | I | Vo=0.5V, Vi=0or 10V 13| — |11 — 09| — | mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 | — [ 0.4 | — |0.36| —
it Cgrrent 10 | —lon | Vo=9.5V, Vi=0 or 10V 13 — 11| —[09] — |ma
15 Vo=13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | i=0 or 15V — 0.3 — 0.3 — 1 MA

— 106 —



Danacnn

CMOS Logic MN4000B Series MN4035B/MN4035BS
M Switching Characteristics (Ta=25C, Vss=0V, Ci.=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL - 30 90 ns
15 - 20 60
. . 5 — 170 510
Propagation Delay Time
10 tpH[, - 70 210 ns
CP—On (H—L)
15 — 50 150
. . 5 — 150 450
Propagation Delay Time
10 tpin — 65 195 ns
CP—On (L—H)
15 — 45 135
— 52
Propagation Delay Time 12 1;(5) 21(5)
tp —
MR—On (H—L) rHl "
15 — 50 150
5 — 1 480
Propagation Delay Time 60
10 tp] H - 65 195 ns
MR—+On (L—H) —
15 — 45 135  e—
Propagation Delay Time 5 - 115 345 —
— 10 tour - 55 165 ns E—
T/C—-On (H—L) | ——
15 — 40 120 B
. . 5 — 110 330
Propagation Delay Time
— 10 tp[{H - 50 150 ns
T/C—On (L—H)
15 — 35 105
5 — 45 135
Minimum Clock Pulse Width 10 twerl — 20 60 ns
15 — 15 45
5 — 30 90
Minimum Reset Pulse Width 10 twary — 15 45 ns
15 — 10 30
5 — 55 165
Reset Recovery Time 10 traR — 20 60 ns
15 — 15 45
. 5 — 105 315
Set-up Time 10 t - 40 120
Pn—CP su ne
15 — 25 75
Set-up Time 15 - ljg ?(2)2
PE—CP 0 tsu e
15 — 25 75
5 — 105 315
Set-up Time 10 ¢ 0 120
— - n
J, K—=CP su ®
15 — 25 75
. 5 — 10 35
Hold Time
Pn—»CP 10 th..m - 10 30 ns
15 — 10 30



CMOS Logic MN4000B Series

MN4035B/MN4035BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
' 5 - r 30
H;{;_Tg': 10 thots - —5 2 ns
15 - -5 10
‘ 5 - 5 20
H;yldgf’gp 10 thota — 0 20 ns
15 — 0 20
5 5 10 —
Maximum Clock Frequency 10 fmax 12 25 - MHz
15 18 35 —
Input Capacitance Ci — — 7.5 pF

® Dynamic Signal Waveforms

tuerr

50%

Input (CP) 7

tsu_| thoia
Input (PE) ZZSO% SRSO%
tsu_{_thoia
Input (Pn) 50% 50%
tsu | thowa
Input (J/K) 50% 50%

Waveforms showing minimum clock pulse width, set-up times,
hold times. Set-up times and hold times are shown as positive
values but may be specified as negative values.

Input (CP)

twvgy

Input (MR)

Waveforms showing minimum MR pulse width and MR
recovery time.

1An



CMOS Logic MN4000B Series MN4040B/MN4040BS

MN4040B /MN40O40BS

12-Stage Binary Counters

M Description P-3

The MN4040B/S are 12-stage binary ripple counters with a
clock input. The reset input and outputs are fully buffered. The
counter advances on the negative going edge of the clock input.
A High on the MR input clears all counter stages and forces all
outputs (Og ~ Oy4) Low, independent of the clock input.

These are suitable for frequency dividers and center-control
circuits, and are equivalent to MOTOROLA MC14040B and
RCA CD4040B.

B Logic Diagram

CP —-DO—A T FlF B F2F f R g 16-Pin » Panaflat Package (SO-16D)

0

MR [ (%) T L T Pin Configuration
V Y OllD:""“%J E Vbp
Oo 01 --- On 05 (Z_4 i _Is] on
om| § Hao
. . 06 [ s {13 o,
Pin Explanation :
CP : Clock input (1\_) SHEl ! 2] s
MR : Reset input 0.6 i 11 MR
Qp~0y; - Output (12 Bits) 0, E_ - o_m TP
Vss [8] l——E 0o

W Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \
Input Voltage Vi —0.5~Vy,+0.5*% \
Output Voltage Vo —0.5~Vp+0.5* \Y
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400 .
(per package) Ta=-+60~-+85C P Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

1no __ Danacnnir



CMOS Logic MN4000B Series MN4040B/MN4040BS
M DC Characteristics (Vss=0V)
. Ta=—40C Ta=25C Ta=85C
Item Vi Sy{n Conditions a, ,a é Unit
(V) | bo min. | max. | min. | max.| min. | max.
Q 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 IDD V1= VSS or VDr) - 40 - 40 - 300 /lA
15 — 80 — 80 — 600
5 V=V v — 1005 — [0.05| — |0.05
Output Voltage I= Vss Or Vpp o o .
Low Level 10 VoL o| < 14A 0.05 0.05 0.05 \Y%
15 — 10.06| — [0.05| — |0.05
5 Vi=V. v 4.95 — 4.95 — 4.95 | —
Output Voltage 1= Vss or Vpp _ - .
High Level 10 Vou To| < 1A 9.95 9.95 9.95 v
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
t Volt
input Voltage 10 | Vie |[Io|<1pA | Vo=1V or 9V — — | 3 | = s
15 Vo=1.5Vor13.5V| — — —
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
{}‘i‘g’ﬁtL‘é‘V’é}age 10 | Vin |[Io] <1HA | Vo=1V or 9V 7T =17 | =] 7]—=1V
15 Vo=1.5Vor13.5V}| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 — | 0.44 — 10.36 | —
Output Current _ _ _ _ _
Low Level 10 Io.. | Vo=0.5V, Vi=0 or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 0.52 — | 0.44 — 10.36 | —
Output Current _ _ _ _
High Level 10 | —Ion | Vo=9.5V, V;=0or 10V 1.3 | — | 1.1 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0or 15V — 0.3 — 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, Cir.=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tThL — 30 90 ns
15 — 20 60
Propagation Delay Time 12 o 105 315
Cﬁ_,oo (L—H) trLu 50 150 ns
15 — 35 105
Propagation Delay Time 5 - 105 315
— 1 —
TP—0, (H=L) 0 teuL 45 135 ns
15 — 30 90
5 —
Propagation Delay Time 10 ;(5) 2;2
On—0On.; (L~H) e s
15 — 20 60
Propagation Delay Time 5 a 80 240
10 truL — 30 90 ns
On—On;; (H—L)
15 — 20 60




CMOS Logic MN4000B Series MN4040B/MN4040BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
Propagation Delay Time 5 N 180 540
10 tphL — 90 270 ns
MR—On (H—L)
15 — 70 210
5 — 25 75
Minimum Clock Pulse Width 10 twepn — 15 45 ns
15 — 10 30
5 — 65 195
Minimum Reset Pulse Width 10 twMRH — 50 150 ns
15 — 45 135
5 — 60 180
Reset Recovery Time 10 tRMR — 35 105 ns
15 — 25 75
5 5 10 —
Maximum Clock Frequency 10 fmax 13 25 - MHz
15 18 35 —
Input Capacitance C — — 7.5 pF

e Dynamic Signal Waveforms

Input (MR) ? 50% 50%

[e— twumrn

te— trmr

A

Input (CP) 50% 50%

tucen

tPHL + tp],H tI’HI

Output (Oo) s&’)O% 50% \\5-0%

teui terw

Output (0) %50% ]

Waveforms showing propagation delays for MR to Op and CP to Oo, mmmum MR and CP
pulse widths and recovery time for MR

150%

L



CMOS Logic MN4000B Series MNA4042B/MN4042BS

MN4042B / MN4042BS

Quad D Latches

B Description p-3

The MN4042B/S are quad D latches which have a common clock
line and different data input terminals.

When the input (El) is “H” level, the output (O) shows the input
(D) while input (Eg) is on the positive going edge; when the
input (Eg) is on the negative going edge, output (O) maintains
the input (D).

When the input (E,) is on the negative gaing edge, the output
(D) does not change even if input (D) changes.

When input (E;) is at the “L” level, input (D) appears on the

output (O) while input (Eg) is at the “L” level, and while input 16-Pin « Plastic D IL Package
(Eo) is at the ““H” level, Latch operates. P-4
The MN4042B/S are equivalent to MOTOROLA MC14042B and
RCA CD4042B.
B Tructh Table
Input Output
E, E, 0 16-Pin * Panaflat Package (SO-16D)
L L D
L H latch Pin Configuration
H L latch
H H D N\
03 E—j E Vop
. 02 —15] 0
B Logic Diagram °ET B
Kl —{L4] p,
Do|4H 13| D.
OE Quad j z
Eo[B] D Latch {126
Do—Do—— D 0 r—-Do—oo o[5] atch |12 Oz
—{cp E. [E_ _{E 0,
latch —
1 6H>°—Oo o [TH —-Elol
Vss[8] L[5 [}

D1—>‘>

latch

DZ_DC latch [ 02 DT
]
[ (—)2 CP—
0
D3—>¢ latch D 03
Eo — 4 (One latch)
El:jDo—

o]




CMOS Logic MN4000B Series MN4042B/MN4042BS
Il Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \Y
Input Voltage v, —0.5~ Vppt+0.5* v
Output Voltage Vo —0.5~Vppt+0.5* \Y%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
(per package) Ta=-+60~-+85C D Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~-+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
B Ta=—40C | Ta=25C =85t
Item Vop | Sym Conditions 2 2 Ta=8C | init
(V) | bol min. | max. | min. | max. | min. | max.
5 _ —_— R
Quiescent Power 4 4 30
Supply Current 10 | Ipp | Vi=Vssor Vpp — 8 — 8 — 60 | MA —
15 — 16 — 16 — 120 —
5 V=V, V. — 1005 — |0.05| — |0.05 —
Output Voltage 1= Vss or Vpp _ _ - —
Low Level 10 VoL o] < 1A 0.05 0.05 0.05 \Y% —
15 — | 0.05] — |0.05] — |0.05
5 Vi=V v 495 | — |4.95] — |4.95| —
Output Voltage 1= Vssor Vpp . . .
High Level 10| Vou | 1o 9.95 9.95 9.95 v
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
1
Input Voltage 10 | Vi |[To|<1kA | Vo=1V or 9V — | 3| =13 |—=1|3/]vV
15 Vo=1.5Vor13.5V| — — 4 -
Vol 5 Vo=0.5Vor4.5V | 3.5 | — | 3.5 | — | 3.5 [ —
High Lovel 10 | Vi [T/ <1KA | Vo=1V or 9V 7| — 7| —]7|—=|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52 — | 0.44 — [0.36 | —
Output Current _ _ _ _ _
Low Level 10 Ior. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44| — |0.36| —
™ 10 | —Iou | Vo=9.5V, Vi=0or 10V 13— |11 —]09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Iou | Vo=2.5V, Vi=0or 5V 1.7 — 1.4 —_— 1.1 — mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 HA
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CMOS Logic MN4000B Series MN4042B/MN40428BS
B Switching Characteristics (Ta=25TC, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 traL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - % 285
D=0, O (HoL) 10 teur — 40 120 ns
15 — 30 90
R X 5 — 85 255
Propagatlgn Delay Time 10 torn . 40 120 ns
D—O, O (L—H)
15 — 30 90
Propagation Delay Time 5 B 130 3%
— 10 teur - 50 150 ns
E—O, O (H—L)
15 — 35 105
Propagation Delay Time 5 - 120 360
E—0, O (L—H) 10 teLn — 50 150 ns
15 — 35 105
5 — 45 135
Minimum Enable Pulse Width 10 twe — 20 60 ns
15 — 15 45
Set-up Time 5 - 10 30
D—E 10 tsu — 5 20 ns
15 — 5 20
Hold Time 5 - —® 15
DeE 10 thold — 0 15 ns
15 — 15
Input Capacitance C — — 7.5 pF

o Dynamic Signal Waveforms

Input (D) \

A
Input (EoorE;) j“)o% 3 5¢
\
| S
trimg

-

Input (EoorE;)
Output (0) 50% 50%

Output (D)

Output (0)

Waveforms showing minimum enable pulse width, set-up
time and hold time for E and D

Set-up and hold-times are shown as positive values but may
be specified as negative values.

Waveforms showing propagation delays for D to O, with
latch enabled
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CMOS Logic MN4000B Series

MN4043B/MN4043BS

MN4043B /MN4043BS

Quad R/S Latches

B Description

The MN4043B/S are latches composed of quad independent R/S
flip-flop.

They are suitable for 4-bit data processing due to the combi-
nation of NOR gates.

Four outputs can be high impedance by the common input (EO)
= L regardless of latch contents, and can easily be connected to
the bus line.

The MN4043B/S are equivalent to MOTOROLA MC14043B and
RCA CD4043B.

B Tructh Table

Input Output
S R (0]
L X X Z
H L H L
H H X H
H L L latch

Note) X :don’tcare
Z : high impedance

P-3

16-Pin ¢ Panaflat Package (SO-16D)

Pin Configuration

Logic Diagram
[ Logic Diag oo ] \_/ EVDD
So 00 [Z] 18] R
l S :)’_Do___f’?o_oo Ro E E Ss3
atcl
! Sof[4] quadrss [@Nc
] R EO E Latch E Ss
o—-———*l
Sl—“‘—l S g g Rz
R; 02
latzch ._T vss[B E o
R
Rl___]
Sz—j
S
I“C)‘U%?OZ
3 S 6
R
Rpm——1
Sg-——-l R
S [ [
Ialc)? J 03 (One latch)
4
R
R3
Eo>—
— 115 — Panasonic



CMOS Logic MN4000B Series MN4043B/MN4043BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 vV
Input Voltage Vi —0.5~Vpp+0.5* A%
Output Voltage Vo —0.5~Vpp+0.5* \%
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~-+60T p max. 400 oW
(per package) Ta=~+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

- Ta=—40TC Ta=25TC Ta=851
Item Vop | Sym Conditions a. ‘a 5 .a 85¢ Unit
(V) | bol min. | max.| min. | max.| min. | max.
Quiescent P. 5 — | 4 | = 4 | =1 30
uiescent Power
Supply Current 10 IDD VI=VS5 or VD[) - 8 - 8 - 60 /lA
15 — 16 — 16 — 120
5 V=V, V. — 10.05| — |0.05| — |0.05
Output Voltage 1= Vss OT Vpp -
Dapt Ve KO A — |o.05| — |0.05 0.05| Vv
15 — (005 — 005 — |0.05
5 Ve Vecor v 4.95 | — |495| — 495 | —
Output Voltage 1= Vssor \pp . o N
High Level 10| Vou | 9.95 9.95 9.95 v
15 14.95| — |14.95| — [(14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |Ilo/<1xA | Vo=1Vor9Vv — 13| —]3|—1]3]vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
Vol 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
A 10 | Vi |ITo| <14A | Vo=1V or 9V 7| -7 | —|7|—]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V=0 or 5V 0.52 | — |0.44 — 10.36 | —
Output Current _ _ o - .
Output 4 10 | Ioo |Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
o 5 Vo=4.6V, Vi=0 or 5V 052 — |0.44f{ — ]0.36| —
tput C t
High Level 10 | —Iou | Vo=9.5V, Vi=0or 10V 13 — 11| — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ioy | Vo=2.5V, Vi=00r5V 1.7 - 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0o0rl5V — 0.3 — 0.3 — 1 A
sswe | Leskoge Coment High Leve] 15 | Tozy | Vo=Vpp — |16 | — | 1.6 | — 12 A
PP kg canent towevl] 15 | —Toz0| Vo= Viss — 16| — |16 | — |12 | ©
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CMOS Logic MN4000B Series MN4043B/MN4043BS
M Switching Characteristics (Ta=25C, Vss=0V, Cr.=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trut —_ 30 90 ns
15 — 20 60
— 9 270
Propagation Delay Time 5 0
10 trur - 35 105 ns
Rn—On (H—L)
15 — 25 75
. . 5 — 65 195
Propagation Delay Time 10 ¢ o 75
Sn—On (L—H) UK "
15 — 15 45
5 — 45 135
High Level Output Disable Time 3
10 tenz — 20 60 ns
EO—On (H)
15 — 10 30
Low Level Output Disable Time 5 - 50 150
10 tprz — 20 60 ns
EO—On (L)
15 — 10 30
5 — 25 75
High Level Output Enable Time 10 . 5 5
EO—On (H) re "
15 — 10 30
5 — 40 120
Low Level Output Enable Time
10 trzi. - 20 60 ns
EO—On (L)
15 — 15 45
» | 5 — 15 45
‘I)‘,/c;g;}{,evel Minimum Sn Pulse 10 tysh _ 10 30 ns
15 — 8 24
5 — 15 45
‘Ii]c;g;}}evel Minimum Rn Pulse 10 tugs _ 10 30 ns
15 — 8 24
Input Capacitance C — — 7.5 pF
o Dynamic Signal Waveforms Ttem S R S W o
teuz Voo Vss Vss A
triz Vss Voo Voo B
tezn Vo Vss Vss A
tezi Vss Voo Voo B
20ns 20ns
e EO T fo sé‘é’/»"/
9% : “,I; v l o 2
On _/’[50% }50% 0% o
N L__‘f“’% 10% R= 1k 90%
triw trw
T ™ <= Output

tin

Ci=50pF
lvw

g

tesn

N

test




CMOS Logic MN4000B Series MN4044B/MN4044BS

MN4044B /MN4044BS

Quad R/S Latches

B Description P-3

The MN4044B/S have built-in quad independent R/S flip-flops.
They are suitable for 4-bit data processing due to the combina-
tion of NAND gates.

Four outputs can be high impedance by common input (EO) =L
regardless of the latch contents.

These are equivalent to MOTOROLA MC14044 and RCA
CD4044B.

B Truth Table 16-Pin + Plastic DIL Package

Input Output P-4
EO S R (0]
L X X z
H L H H
H X L L
H H H latch

16-Pin ¢ Panaflat Package (SO-16D)

Note) X :don’t care
Z : high impedance

B Logic Diagram Pin Configuration
§oﬁ
S & E ~ E A
tteh 4 ° Nc[Z] 15) S,
R S, E E Rs
R _ 1 Ro[2] auarss [0,
§0 EOE Latch E &
! l 2
s OL—D0-_.D0_ R E E S,
latch 01 _
2 .-t Sy E E 0,
R \'ssE E] 0
R
S
S

wnl

o]

S
oH>o—1{>—0
latch 3 (One latch)




CMOS Logic MN4000B Series

MN4044B/MN4044BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \%
Output Voltage Vo —0.5~Vpp+0.5* \Y%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=—+60~+85C D Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 ko
Storage Temperature Tstg —65~-4150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
. Ta=—40TC Ta=25T Ta=85T
Item Voo | Sym Conditions a. " - Unit
(V) | bol min. | max. | min. | max.| min. | max.
Quiescent P > - 4 - 4 o 30
nt Power
Supply Current 10 IDD V[=Vss or VDD - 8 - 8 - 60 /lA
15 — 16 — 16 — 120
5 V=V v — 10.05| — [0.06| — |0.05
Output Voltage 1= Vss or Vpp . . _
Low Level 10 VoL o] < 1A 0.05 0.05 0.05 | V
15 — |0.05| — [0.05 — [0.05
5 ViV v 4.95| — [4.95| — |[4.95| —
Output Voltage 1= Vssor Vpp _ . N
High Level 10 Vou o] < 1A 9.95 9.95 9.95 \Y%
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — | 1.5 | — 1.5
1
Input Voltage 10 | Vi ||Io|<1kA | Vo=1V or9V — | s | =3 | —1|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
b el 10 | Vi |[Tol<1xA | Vo=1V or 9V 7| =17 =7 |—|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 — | 04| — (036 —
Output Current _ — _ _ —
Low Level 10 Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 | — 3 — | 24| —
5 Vo=4.6V, V=0 or 5V 052 — |0.44| — [0.36]| —
Output Current _ — _
High Level 10 | —Ion | Vo=9.5V, Vi=0 or 10V 1.3 | — 1.1 | — 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 | — 3 — 2.4 | —
Output Current High Level | 5 —Ioy | Vo=2.5V, Vi=00r5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0o0rl5V — 0.3 — 0.3 — 1 uA
sswe Lok ComentHghLevel) 15 | Tozy | Vo= Vpp — |16 | — |16 | -— 12 A
PP [ g cumec Low Lewt| 15 |—T oz | Vo=Vss — 16| — |16 | — | 12 | ©




CMOS Logic MN4000B Series MN4044B/MN4044BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 12 o ig f;g
Rn—On (H—L) tout ne
15 — 30 90
. i 5 — 90 270
Propagation Delay Time 10 ¢ 40 120
Sn—On (L—H) pL "
15 — 30 90
High Level Output Disable Time 5 - 50 15
10 t — 30 90
EO—On (H) PHZ ne
15 — 25 75
Low Level Output Disable Ti > B 3 %
ow Level Output Disable Time
10 t — 25 75
EO—On (L) pL e
15 — 20 60
5 — 50 150
High Level Output Enable Time 10 ¢ o5 75
EO—On (H) pzi ne
15 — 20 60
5 — 50 150
Low Level Output Enable Time 10 ¢ 25 75
EO—On (L) pzL "
15 — 20 60
Low Level Minimum Sn Pul 5 4 I~ B
Wi:lvth evel Minimum Sn Pulse 10 trst 30 10 _ .
15 24 8 —
5 45 15 —
Low Level Mini Rn Pul
ngth i S Fise 10 twrL 30 10 — ns
15 24 8 —
Input Capacitance Ci — — 7.5 pF
® Dynamic Signal Waveforms Trem S R SW. )
teuy Vip Vss Vss A
terz Vss Vi Von B
trzn Von Vss Vss A
tezi Vss Vo Vi B

20ns 20ns

50% 90%

S.W. EO ;50% E 50%
;L v 10% SU.".L
Ss

0% T
%
o / o 0%
% 10% R=1kO 90%
t t t
|t PHL I TLH Output 0 _4% \_

tezu tenz

Ci1=50pF 90%
>IN
10%

Vss

tezy terz

Panaennic — 190 —



CMOS Logic MN4000B Series

MN4046B/MN4046BS

MN4046B / MN40O46BS

Phase-Locked Loops

[l Description

This MN4046B/S are phase-locked loop circuits composed of
two phase comparators, VCO, source follower and zener diode.
The two comparators have common signal inputs SIGNpN and
COMPpy.

SIGNN should be used by directly connecting to large voltage
signals or by connecting small voltage signal through serial
capacitors.

Small voltage signals are adjusted to the linear area of the ampli-
fier by the self-bias circuit.

Phase comparator 1 is an Exclusive-OR gate which outputs
digital error signal PCloyT, and shifts phase by 90° with the
central frequency between SIGNyN signal and COMPyy signal
(50% duty cycle)

Phase comparator 2 outputs digital error signals PCoyT and
PCPoyT and phase shifts between SIGNyy and COMPyy (duty
cycle is arbitrary) is 0°.

The frequency of signal VCOqyT obtained by the linear VCO is
defined by the voltage of input VCOpn and the constant of the
resistor and capacitor connected to Ry, Ry, Cy A and Cyp.

When VOCiy signal is necessary and there is no space for load-
ing, source follower output SFqyT together with an external
resistor is used. When inhibit input INH is ““1” level, stand-by
power dissipation can be minimized because the VCO and source
follower are disabled.

A zener diode should be used to adjust the power supply source.
The MN4046B/S can be widely used for modulation and de-
modulation of FM and FSK, composition and discrimination of
frequencies, tone decoding, synchronization and adjustment
of data, and conversion of voltage and frequencies.

B Block Diagram

SIGNAO- Self-Bias Phase OPClour
Circuit s Comparator 1
Phase O PC20ut
COMP,, O Comparator 2 OPCPour
VCOn O Voltage g‘R{COOUT
Controlied o R:
Oscillator OCI,
OCIs
— Source O SFour
INHO Follower
Vss O _E"' O ZENER

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

PCPout II—klj 16] Vi

PClout [ZH] 15| ZENER
coMPy [ 14] SIGNy
VCOour[4}- Phese- [13] PC260r

Locked
INH E ] Loop

cl, [6-
cig [7H

_E Ry
_E Ry

*E] SFour

Vss E L——E VCOpn

M

™



CMOS Logic MN4000B Series MN4046B/MN4046BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vob —0.5~+18 \Y
Input Voltage Vi —0.5~ VpD+0 .5* \
Output Voltage Vo —0.5~Vpp+0.5* \Y%
Peak Input - Output Current +1I; max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
m
(per package) Ta=-+60~4+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~-+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
- Ta=—407 =25T Ta=851
Item Vop | Sym Conditions a. c T:a 'a 85C Unit
(V) | bol min. | max.| min. | max.| min. | max.
0 P 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 Iop | INH=H, SIGNjy=H — 40 — 40 — 300 MA
15 — 80 — 80 — | 600
5 _ — [0.05| — ]0.05| — |0.05
Output Voltage 10 | v | VT Vssor Vo — o005 — 005 — |05 V
Low Level |Tol <1xA '
15 — | 005 — {005 — |0.05
5 VieV v 4.95 — 1495 | — |4.95| —
Output Voltage 1= Vss OT Vpp . . _
High Level 10 Vou o] <14A 9.95 9.95 9.95 \
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — | 1.5 — 1.5
1t -
ILerxtLe\:le age 10 | Vio ||Io|<1pA | Vo=1V or 9V — 3 | — 3 — 3 \Y
15 Vo=1.5Vor13.5V| — 4 — 4 —
X 5 Vo=0.5Vor4.5V | 3.5 | — [ 35| — | 3.5 | —
o ronase 10 | Vi |0/ <1kA | Vo=1V or 9V 7l — 1| = 7| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V=0 or 5V 0.52 | — [0.44| — [0.36| —
Qutput Current _ — _ - .
Low Level 10 IQL Vo—05V, V[——O or 10V 13 1.1 09 mA
15 Vo=1.5V, V=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V;=0or 5V 052 — [o0.4a| — [0.36| —
Output Current _ _ _ _ _ _
High Level 10 Ton | Vo=9.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Iou | Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0 or 15V — 0.3 — 0.3 — 1 HA
Input Capacitance Cy — — — 7.5 — — pF
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CMOS Logic MN4000B Series

MN4046B/MN4046BS
B Electrical Characteristics
® Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) | Symbol Condition min. typ. | max. | Unit
5 — 60 180
Output Rise Time 10 triu - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
o Phase - Comparator
Item Vpp (V) | Symbol Condition min. | typ. max. | Unit
5 — 750 —
Input Resistance SIGNix 10 Rix B 220 o kQ
15 — 140 —
COMPi 15 — — —
5 AC Couple-SIGNyy — 150 | —
Minimum Input Sensitivity 10 Via R1=10kQ, Ry= — 150 — |mVpp
15 Ci=100pF — 200 —
5 — — 1.5
]Bc()waIo‘:‘;,)elle-SlGNlN. COMPN 10 Vi _ _ 3 v
15 — — 4
5 3.5 — —
gg hcilégg-smNIN: COMPIN | 1 Vi . N IR
15 11 — —
® Voltage Control Oscillator
Item Voo (V) | Symbol Condition min. | typ. | max. | Unit
5 VCOix=Vop 0.5 1 -
Maximum Frequency 10 fmax | Ri=10kQ, Ry=o00 1 2 — | MHz
15 C,=50pF 1.3 2.7 —
5 — 0.12 —
'é‘te;ggie:;ture-ﬁequency 10 R, —oo _ 0.04 _ %)C
15 — 0.015 —
5 chc>),i\0=k 2;50V=0.30V [ 9 50 _
Linearity 10 R —oo | fCU%0oa20V*2-50V — Ho2s | — | %
15 X(l:g"f L B0VES 00V | 995 _
Output Duty Cycle 5 ~15 Jg — 50 — %
Input Resistance (VCOyN) 5 ~15| Rn — 10€ — MQ
® Source * Follower
Item Voo (V) | Symbol Condition min typ. | max. | Unit
> VCOn—SFout S
Offset Voltage 10 — 1.7 — \Y%
15 Rsr =50k} . 1.8 .
5 VCO1n=2.50V £0.30V, Rsr >50kQ — 0.3 —
Linearity 10 VCO1»=5.00V £2.50V, Rs¥ >50k — 1.0 — %
15 VCO=7.50V£5.00V, Rsr >50k{} — 1.3 —

192
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CMOS Logic MN4000OB Series MN4046B/MN4046BS
® Zener Diode
Item Vpp (V) | Symbol Condition min. | typ. | max. | Unit
Zener Voltage Vz 17=50pA — 7.3 — A%
Action Resistance Rz Iz=1mA — 25 — Q
(Fig. 1) General PLL Connections
Source SFour
VCO, Follower Phase Comparator 1
N Rsr Voo
SIGNy SIGN:y ._I |__J 1——-——v
D) External 0 VO 4 VCOout ss
Frequency f Phase Low~P: VCOo
ey Comparator ['pC) ter 112 6 7
COMPy, J ouT Filter f=Nf’ — Vou
PC2our C1, [Clg COMPy l l I |
R’l R2 VOL
—V,
C1 OH
FEET T, A [ Uy
LC\ounter _; veo, — Vou
=== NN NN TN
— Vou.
Typical Low=Pass Filters
Phase Comparator 2
VDD
() Rs (b) R; SIGNy ] .
Input Output Input Output i ss
C, 1 2xfc R, | —Vou
2fe=—-V —— 4 COMP !
o e R4C, " L L_vm
PCPorr v,
Cut-off Frequency H . Vo
PC200r __rl__—._T T OH
Ll———'VnL
—V,
VCOR on
—’VOL

(Fig. 2) Phase - Comparator Mode Diagrams

PHASE COMPARATOR 1

Input State s
00 : 01
1
it
SIGNj, COMPp 11 E 10
]
PClyer 0 1

Input State

{
SIGNn  COMPp ! @
1
1
! |
1 1
PC2 3-State
o 0 Output Disconnected 1
PCPo 1
‘Lock Indicator) 0 1 0

Panasonic
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CMOS Logic MN4000B Series

MN4049B/MN4049BS

MN4049B / MN40O49BS

Hex Inverting Buffers

M Description

The MN4049B/S are hex inverting buffers and can be used to
convert the logic level. These devices provide high output current
to drive TTLs and DTL directly, and are used as CMOS-to-TTL
converters with two normal-TTL drive capability. They have
good switching characteristics due to triple inverting circuits.
The MN4049B/S are equivalent to MOTOROLA MC14049B and
RCA CD4049B.

Il Schematic Diagram (1/6) & Input Protection Circuit

16-Pin ¢« Plastic DIL Package

Voo
o
16-pin * Panaflat Package (SO-16D)
[ - R Pin Configuration
— v-— —
I v 00, \_/
— — — Vm)E E NC
am L am 0.2 15 o
— — — ] 5 é 15 0,
L 3] 14 1,
O 0. [4] 13] NC
o | A
Vss 12 5] gm 0Os
= I =
IsE E 04
Vss |8 9] 1,
M Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 A%
Input Voltage Y —0.5~+18 v
Output Voltage Vo —0.5~Vp,+0.5*
Peak Input - Output Current +1 max. 40 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

Danacanin



CMOS Logic MN4000B Series MN40498/MN4049BS

l Guaranteed Fan-Out for Logic Circuit Series

Drive IC Guaranteed Fan-Out
Normal TTL 2
74LS 9
74L 16

M DC Characteristics (Vss=0V)

Voo | Sym- . Ta=—40C | Ta=25C | Ta=85C _
Item (V) | bol Conditions min. | max. | min. | max.| min. | max. Unit
Quiescent Power > o 4 o 4 o 30
Supply Current 10 | Iy | Vi=Vssor Vpp — | 8| =18 | — |60 | p
15 — 16 — 16 — 120
Outbut Voltase 5 Vi=Ves or Vop — 1005 — |[0.05|] — |0.05
Low Leve & 101 Vou | A — 005 — |0.05| — [0.05] V
15 — 1005 — |0.05]| — [0.05
Output Voltage ° Vi=Vssor Vipp 495 | a5 1495
Hagh Level 10| Vou || 9.95 | — [9.95| — |9.95| — | V
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |ITol <14A | Vo=1V or 9V — 13| —|3|—|3 vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
b Lo 10 | Vi [Tl <1gA | Vo=1V or 9V 7 =7 | =7 | =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
4.75 Vo=0.4V, 3.5 — 2.9 — 2.3 —
Output Current 10 | Ioo |Vo=0.5V, Vi=0or 10V 12| — 1w /| — |8 |—|m
15 Vo=1.5V, V=0 or 15V 24 — 20 — 16 —
5 Vo=4.6V, Vi=0 or 5V 052 | — [0.44| — |0.36| —
Dbt Caprent 10 | —Ion | Vo=9.5V, Vi=0 or 10V 13 — 11| — 09| — | maA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | Vi=0 or 15V — 0.3 — 0.3 — 1 MA
M Switching Characteristics (Ta=25C, Vss=0V, Ci.=50pF)
Item Vi (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 25 75
Output Fall Time 10 truL — 10 30 ns
15 — 7 21
5 — 60 180
Propagation Delay Time 10 teLn - 30 90 ns
15 — 25 75
5 — 50 150
Propagation Delay Time 10 teuL — 20 60 ns
15 — 15 45
Input Capacitance C — — 7.5 pF
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CMOS Logic MN4000B Series MN4049B/MN4049BS

1. Switching Time Test Circuit

P.G. Output
CL=50pF
2. Waveforms
20ns 20ns
I _/ \ 90% 90% \
nput 509 50%
™ N oy 10% Yoo
) teur _tru Sl tTin
90%
Output 50%
10%
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CMOS Logic MN4000B Series

MN4050B/MN4050BS

MN4050B /MN40O50BS

Hex Non-Inverting Buffers

H Description

The MN4050B/S are hex non-inverting buffers which can be

used to convert the logic level.

These devices provide high output current to drive TTLs and
DTL directly, and are used as CMOS-to-TTL converters with two
normal-TTL drive capability. They have good switching charac-

teristics due to doubl

The MN4050B/S are equivalent to MOTOROLA MC14050B and

RCA CD4050B.

[l Schematic Diagram (1/6) & Input Protection Circuit

e inverting circuits.

Vin

16-Pin « Plastic D IL Package

P-4

16-Pin « Panaflat Package (SO-16D)

: Pin Configuration
— —
I +——o00 /
l ‘ VDDE E NC
— —
7 U5 R
— — IIE E I
0[4] 13] NC
: ot
Vas
e b
IaE EE 04
vss[8] .._9] L
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vip —0.5~+18 \
Input Voltage Vi —0.5~+18 \
Output Voltage Vo —0.5~Vpp+0.5* \Y
Peak Input - Qutput Current +1 max. 40 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
] m
(per package) Ta=-460~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 [®
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

Panasonic
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CMOS Logic MN4000B Series MN4050B,/MN4050BS

I Guaranteed Fan-Out for Logic Circuit Series

Drive IC Guaranteed Fan-Out
Normal TTL 2
74LS 9
74L 16

B DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta‘=— 40¢C "lja=25°C Ta=85°C Unit
(V) | bol min. | max. | min. | max.| min. | max.
. 5 — e T =T4¢ =132
QuemEovss | | iy |V tor NN
15 — 16 — 16 — 120
Outout Voltage 5 Vi=Ves or Vop — 10.05| — |0.05 — 10.05
Lc‘)lwpl]ieve(l) ag 10 VoL o] < 1A — 1005 — ]0.05| — |0.05 \Y
15 — 0.05 — 0.05 —_ 0.05
Outout Voltage 5 Vi=Vssor Vo 495 | — | 495 — [4.95 | —
High Level 1001 Vou |\ 9.95 | — |9.95| — [9.95 — | V
15 1495 — [14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |[|To/<1pA |Vo=1V or9V — | 3| — |3 | =3V
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
o Lovel 10 | Vi ||To| <14A | Vo=1V or9V 7 — 7| =] 7| —=|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
4.75 Vo=0.4V 3.5 — 2.9 — 2.3 —
Eg‘vtj"igvce‘l’”em 10 | Io. |Vo=0.5V, Vi=0or 10V 2| — |10 |—|8 | —|m
15 Vo=1.5V, Vi=0or 15V 24 — 20 — 16 —
5 Vo=4.6V, Vi=0or 5V 052 — (0.44| — |0.36| —
iyt Crrent 10 | ~Tow | Vo=9.5V, Vi=0or 10V 13 — (11| — ]o9| — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Igy | Vo=2.5V, V;=0 or 5V 1.7 | — 14| — 1.1 — | mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 —_ 0.3 — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 triu - 30 90 ns
15 — 20 60
5 — 25 75
Qutput Fall Time 10 traL — 10 30 ns
15 — 7 | 21
5 | — 55 165
Propagation Delay Time 1 10 teLn — 25 1 75 ns
5 | — 20 60
‘ 5 — | ] 105
Propagation Delay Time | 10 tpuL | — 20 | 60 | ns
15 - ‘ 15 : 5
Input Capacitance ; Ci — — ] 7.5 | pF
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CMOS Logic MN4000B Series MN4050B,/MN4050BS

1. Switching Time Test Circuit

P.G. Output

CL=50pF

2. Waveforms

20ns 20ns

Input ?K50% s

tPILH tl:HL trin tl'rm

90% 90%
Output 9 50% /
50% ’ /10% 10%
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CMOS Logic MN4000B Series

MN4051B/MN4051BS

MN4051B/MN4051BS

8-Channel Analog Multiplexers

M Description

The MN4051B/S are analog multiplexer which control 8-channel
analog switching by 3-input digital signals.

ON/OFF output voltage ratio is high and cross-talk between
analog switches is low.

The MN4051B/S are equivalent to MOTOROLA MC14051B and
RCA CD4051B.

M Truth Table

Input Channel

>
>
>
o
z

--Rl el l el l el fad fel I ol Rl Ral ol
Ximjm|loim|jr|eir| e
PG R==1 Be=R Ranll Hunll e Be=f Nunll Hun
SRR i Rl Rl Be=R R ol H=of N ol
=<
S

All OFF

Note) X :don’tcare

I Logic Diagram

Yo
£
w B || ﬁgus
L
£ %Ys
%Ys
- panu
::i)—gﬁw
Z

P-3

16-Pin ¢ Plastic D IL Package

-

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

Y‘E_‘—\T/ EVDD
Ys E_ )""E Y,
z [3H 1] v,

Y7 E— 8-ch. _E Yo

Analog
Ys E_ Multiplexer —@ Y3

E[EH L Ao
Vee [ 0] A,

Vss |8 L—""—E Az

Pin Explanation

Y,~Y; : Analog input/output
Ap~A; . Address input

Z . Common input/output

E : Enable input

W Schematic Diagram (1/8)

S VD}:.J

I=R=.
ha

T




CMOS Logic MN4000B Series MN4051B/MN4051BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \
Input Voltage Vi —0.5~Vyy+0.5* \Y
Output Voltage Vo —0.5~Vpy+0.5* \Y%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 oW
(per package) Ta=+60~+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (peroutput terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 ¢
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Ta=—40C Ta=25C Ta=85C
Item \(I‘I}D) lS)XIn Conditions min. | max. | min. | max. | min. | max. Unit
_ > 5 — |20 | — ]2 | — | 150
grg’zsl(;’e%turr?r:f ' 10 | Ipp | i=Vssor Vpp — 40 - 10 T | 300 ) sA
15 — | 80 | — | 80 | — | 600
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Ve |Tol <1#A | Vo=1V or 9V - — v
15 Vo=1.5Vor 13.5V| — 4 — —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
ot oase 10 | Vi [llo| <14A | Vo=1V or 9V 7 — |7 | —|7|—|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
Input Leakage Current 15 +1; | Vi=0or 15V — 03| — |03 | — 1 HA
M DC Characteristics (Ta=25C, Vss=0V)
Item sz;)vh‘h‘ Symbol Conditions min. typ. max. Unit
V=5V — 200 800
On Resistance 5 Rox |Vi=2.5V — 550 1300 Q
Vi=0.25V — 200 800
Vi=10V — 80 300
On Resistance 10 Ron | Vi=5V — 100 350 Q
Vi=0.25V — 80 300
Vi=15V — 60 200
On Resistance 15 Ron | Vi=T7.5V — 80 250 Q
Vi=0.25V — 60 200
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CMOS Logic MN4000B Series

MN4051B/MN40518S
W Switching Characteristics (Ta=25C, Vgss=0V)
Item Voo (V) | Symbol Conditions min. | typ. | max. | Unit
. 5 — 15 45
Propagation Delay Time (Fig 1) 10 ¢ . 5 5 | ns
Vis—Vos (H—L) 5 PAL R =10k0 B |
CL=50pF
. . (Fig.1)| 5 = - 151 45
Propagation Delay Time E=Vss
V' V (L H) 10 tpLH - 5 15 ns
rsos 15 - 5 | 15
: 5 — 170 510
Propagation Delay Time (Fig- 1)
10 tonL — | 6 | 195 | ns
An—Vos (H—L) 15 RL=10kQ2 . 50 150
CL=50pF
Fig. | 5 el — [ 160 | 480
Propagation Delay Time & E=Vss _
10 tpLH 65 195 ns
AnVos (L—H) 15 — | 45 | 13
. 5 — 125 375
Output Disable Time (Fig- 1)
o8 15 cL—so - — | 8 | 255
e D) 5 o " ¥ — [ 155 | 465
ng ‘:f D’sz‘ge Time 10 | teg |0 — | 120 | 360 | ns
os 15 — | 115 | 345
. 5 — 190 570
Output Enable Time (Fig. 1)
o8 15 - — | 50 | 150
CrL=50pF
. (Fig. 1) 5 = — 195 585
Output Enable Time E=Vpp
E v (L) 10 tPZL - 75 225 ns
o8 15 — | 50 | 150
> RL=10kQ, Cp—15pF Rl
Sine Wave Distortion (Fig- 2) 10 - P LTP — o4 | — | %
fis=1kHz, Vis=%Vppe-p
15 — | 0.04 | —
. 5 a — — —
Crosstalk (Fig- 3) 10 Ri=1k — 1 — | MHz
(Between 2 Channels) Vis =4 Vbp -
15 — — —
5 —_— —_— p—
Crosstalk (Fis. 1) 10 RL=10kQ, CL=15pF _ 50 . v
(Address Input - Output) 5 E or An=Vpp
5 — p— p—
Feedthrough (Fig. 2) (Note. 1) 10 RL=1kQ, CL=5pF _ 1 _ MHz
(OFF) 5 Vis=+Vpp ¢-p) - _ _
Fig. 2) (Note. 2) 5 Ru=1kQ, CL=5pF T BT
Propaseion (e DT o VotV - o) o |
18 = DD (P-P)
15 — 70 —
Input Capacitance (Control) C — — 7.5 | pF
Input Capacitance (Switch) G — 10 — | pF
— 1?27 — Danaennin



CMOS Logic MN4000B Series MN4051B/MN4051 st

Fig. 1 Propagation Delay Time, Output Disable/Enable Fig. 2 Sine Wave Distortion, Feedthrough, Frequency
Time, Crosstalk Test Circuit Response, Test Circuit
Vis
|
Ao Vis Vos
Ay
A, p— Vos
RL Co
E—CQ -VEE
R == CL v
3 Yos _
(1) 20log 37———50dB
(£2) 20log 12>~ — 3dB
1S

Fig. 3 Crosstalk Test Circuit

Vis Vos

Channel
OFF

Channel
ON

Channel
th OFF Rl,

RL

20 logY,—?:—-’—BO dB
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CMOS Logic MN4000B Series

MN4052B/MN40Q52BS

MN4052B / MN40O52BS

Dual 4-Channel Analog Multiplexers

Il Description

The MN4052B/S are dual 4-channel analog multiplexer/de-
multiplexers which enable selection of digital or analog signals

and their complexes.

Each channel is established by controlling signals of the enable
input (E). The inputs/outputs can swing between Vppy and Vg
(£ 15V) even if the amplitude of control signals is below Vbobp:

It can be controlled to low impedance circuit because the
impedance of the switch is very low. The MN4052B/S are

equivalent to MOTOROLA MC14052B and RCA CD4052B.

Il Truth Table

P-3

16-Pin * Plastic D IL Package

P-4

16-Pin * Panaflat Package (SO-16D)

Input Ch 1 ON
E A, Ao anne
L L L Yoa—Za; Ys—Zs
L L H Yin—Za; Yis—Zs
L H L Yon—Za; Ys—Zs
L H H Ysua—Za; Y:B_ZB
H X X All OFF
Note) X :don’tcare
B Logic Diagram
Za

<
g
=

TEVEL
Ao Jconverterf 1>

=
>

TFVEL
A1 |converter[ PP T P°

o
IS
>

= [TEve
E ECONVERTER

<
©
>

T4

=
©

<
©
@

Ys3B

&R

N
w

Pin Configuration

Yo E ——\“lJ E Vop

Y282} 18] v2u
ZBE— —E Y1a
YSBE_ Dual _E Za

4-channel

Yig E_ Analog _E Yoa

Multiplexer
E E B — E Ysa

Ve [7) —10] A,

Vss E I E Ay

Pin Explanation

Yoa~Y3a - Analog input/output
Yoz~ Y35 : Analog input/output
Ay, A; ¢ Address input

E : Enable input

z;\, Zg . Common input/output

I
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CMOS Logic MN4000B Series MN4052B/MN4052BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \Y%
Input Voltage \ —0.5~ Vppyt+0.5* A%
Output Voltage Vo —0.5~Vy+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60TC P max. 400 W
(per package) Ta=-+60~-485C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (peroutput terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

Il DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Tit=— 40C "Ira=25°C Tja=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
, 5 — 20 | — ] 20 | — ] 150
et power 10 | Iop | Vi=Vss or Voo — | a0 | — | a0 | — |300 | pa
15 — 80 — 80 — 600
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |ITo]<1kA | Vo=1V or 9V — |3 | =3 |—1|3/|vV
15 Vo=1.5Vor 13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
T g 10 | Vg |/To|<1kA | Vo=1V or 9V 7| =7 | =17 | =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
Input Leakage Current 15 +1I; | Vi=0or 15V — 0.3 — 0.3 — 1 MA
B DC Characteristics (Ta=25C, Vgs=0V)
Item VD‘Z'\;)V EEl Symbol Conditions min. typ. max. Unit
V=5V -— 200 800
On Resistance 5 Ron | Vi=2.5V — 550 1300 Q
V;=0.25V it 200 800
V=10V — 80 300
On Resistance 10 Ron | V=5V —_ 100 350 0
Vi=0.25V -— 80 300
V=15V — 60 200
On Resistance 15 Ron | Vi=T7.5V — 80 250 Q
Vi=0.25V — 60 200

Panasnnic — 1A —



CMOS Logic MN4000B Series

MN4052B/MN4052BS
B Switching Characteristics (Ta=25C, Vgs=0V)
Item Voo (V) | Symbol Conditions min. | typ. | max. | Unit
. — 10 30
Propagation Delay Time (Fig- 1) 5
Vis—Vos (H—L) o R T - e
s 15 v — 5 | 15
i 5 e =50 — w0 | 30
Propagation Delay Time (Fig- 1) E—Vss
10 tpLH - 5 15 ns
Vis—V L—H
1S 0s ( ) 15 _ 5 15
: 5 - 150 450
Propagation Delay Time (Fig- 1)
10 tPHL - 65 195 ns
An—Vos (H—L) R =10kQ
15 CL—500F — 50 150
T el — | 5 | 225
Propagation Delay Time {*& E=Vss
A v (L H) 10 tpLH - 35 105 ns
n— —
o8 15 — | 30 | 9%
Output Disable Time (Fig- 1) 1‘2 - lgg ;‘7)2
= tpuz - ns
E—V H RL=10kQ2
os (H) 15 - — | 90 | 20
5 C1.=50pF 95 | 285
Output Disable Time (Fi8- D E=Vop
E V (L) 10 tpLz - 90 270 ns
% 15 — | 9 | 270
. 5 — 130 390
Output Enable Time (Fig- 1)
— 10 tPZH - 55 165 ns
E—Vos (H) RL =10k
15 — 45 135
CL=50pF
. 5 — — 120 360
Output Enable Time (Fig- 1) E=Vop
E v (L) 10 tpz]_ - 50 150 ns
o8 15 — | 35 | 105
> RiL—10kQ, C.—15pF I e
Sine Wave Distortion (Fig- 2) 10 - LT — looa| — | %
fis=1kHz, Vis=%4Vop@-p
15 — o004 | —
i 5 -1k I
Crosstalk (Fig- 3) 10 Ri=1 _ 1 — | MHz
(Between 2 Channels) 5 Vis=+%Vop -p)
. 5 — - -
Crosstalk (Fig- 1) 10 RL=10kQ, Cp=15pF _ o | — v
(Address Input— Output) E or An=Vop m
15 - = =
> -1kQ, C F I N
Propagation (Fig. 2) (Note 2) 10 Ri=1kf, CL=5p . 1 — | M
Frequency 5 Vis=-4Vpp -p) . _ _
Fig. 2) (Note 1) 5 Ri=1kQ, CL=5pF - B -
Featironsh %% 1 VotV = | =
15 18 = DD (P-P) _ 70 _
Input Capacitance Ci — — 7.5 | pF
— 1?7 — Panacnnic
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CMOS Logic MN4000B Series

MN4052B/MN4052BS

Fig. 1 Propagation Delay Time, Output Disable/Enable
Time, Crosstalk Test Circuit

Vis
Ag—
A, —
[ — Vos
E—Q
Ri & 1kQ RL J; CL

Fig. 3 Crosstalk Test Circuit

Vis

Vos  Vis

Fig. 2 Sine Wave Distortion, Feedthrough, Frequency
Response, Test Circuit

Vis Vos

RL CL
VEE

N Vos _
(E1) 20 log3—=—50dB
(2) 20log Y25 —_34B
Vis
Vos

Channel Channel Channel Channel
RL ON OFF Ri OFF R ON RL
< VEE
Vg Vig FE
(a) (b)
Vos _
20 log Vis — 50dB
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CMOS Logic MN4000B Series

MN4 053B/MN4053BS

MN4053B/MN4053BS

Triple 2-Channel Analog Multiplexers

B Description

The MN4053B/S are triple 2-channel analog multiplexer/de-
multiplexers which enable selection of digital or analog signals
and their complexes.

Each channel is established by controlling signals of the enable
input (E). The inputs/outputs can swing between Vpp and Vpp
(£ 15V) even if the amplitude of control signals is below Vpp.
It can be controlled to low impedance circuit because the
impedance of the switch is very low.

The MN4053B/S are equivalent to MOTOROLA MC14053B and
RCA CD4052B.

H Truth Table

16-Pin ¢ Plastic DIL Package

P-4

Input
— Channel ON
E Sa
L L YOA_ZA
L H Yiu—Za 16-Pin * Panaflat Package (SO-16D)
H X All OFF
Note) X :don’t care Pin Configuration
Logic Diagram U
W Log 9 Yis E—"——[ E Vop
Za Yos E_ _E ;]
Yic [BH 4] z,
Yia Tri
- ple —
Sa Zc E 2-channel E Yia
| | Analog | |
Yoc E Multiplexer m Yoa
Yoa E E— —E Sa
7 VEE E —m S
B
Vss 8] B )
Yis
s»
Pin Explanation
YoB
Yoa~Yoc . Analog input/output
Zc Yia~Yc . Analog input/output
Sa~Sc . Select input
Yic E . Enable input
Sc :D°"‘D°_ Za~Zc . Common input/output
Yoc
e[
__ 120 Danaecnnic



MN4053B/MN4053BS

CMOS Logic MN4000B Series
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~ Vpp+0.5* \
Output Voltage Vo —0.5~Vppyt+0.5* \Y
Peak Input - Output Current +L max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400
(per package) Ta=~+60~+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
ren | IS contdon i T | i | o i Lo ] U
Quiescent Power S B 20 B 2 o 150
Supply Current 10 | Ipp | Vi=Vssor Vop — | 40 | — | 40 | — | 300 | A
15 — 80 — 80 — 600
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input, Voltage 10 | Vi |l5ol <14A | Vo=1V or 9V — 13| =13 |—|3/|vV
15 Vo=1.5Vor 13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
Ton Loonage 10 | Vi |1Tol<1pA | Vo=1V or 9V 7= 7| =7 |—=1]vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
Input Leakage Current 15 +1; | Vi=0or 15V — 0.3 — 0.3 — 1 KA
B DC Characteristics (Ta=25C, Vss=0V)
Item V”'E; )V P Symbol Conditions min. typ. max. Unit
V=5V — 200 800
On Resistance 5 Ron Vi=2.5V — 550 1300 Q
Vi=0.25V — 200 800
V=10V — 80 300
On Resistance 10 Ron | Vi=5V — 100 350 Q
Vi=0.25V — 80 300
V=15V — 60 200
On Resistance 15 Ron | Vi=7.5V — 80 250 Q
Vi=0.25V — 60 200

— 14N __



CMOS Logic MN4000B Series

MN4053B/MN4053BS

M Switching Characteristics (Ta=25C, Vgs=0V)

Item Voo (V) | Symbol Conditions min. | typ. | max. | Unit
. 5 — 10 30
Propagation Delay Time (Fig. 1)
. 10 tpuL — 5 15 | ns
Vis—Vos (H—L) RL =10k
15 — 5 15 | ns
CL=50pF
e 1) 5 > — 1 10| 3 |
Propagation Delay Time {8 10 ¢ E=Vop _ 5 15 | ns
Vis—=Vos (L—H) PLA
15 — 5 15 n
. 5 — 200 600 n
Propagation Delay Time (Fig-1) 10 ¢ _ 85 | 255 | ns
Sn—Vos (H—L) Pt | Ru=10kQ
15 — 65 195 n
CL=50pF
Fig. 1) 5 - — 275 725 %
Propagation Delay Time (Fi&- 10 ¢ E=Vss — 100 300 | ns
Sn—Vos (L—H) L
15 — 65 195
Output Disable Time (Fig- 1) 5 I i
_ 10 tpuz — 115 345 ns
E—V, H RL=10kQ
os (H) 15 - — | 110 | 330
5 Cr=50pF — [ 200 | 600
Output Disable Time (Fig- 1) i . E=Vop 20 | 360
E—Vos (L) e "
15 — 110 330 | —
Output Enable Time (Fig. 1) 1(5) ¢ B 222 ;22 —
E-Vos (H) T RU=10k0 " =
15 — 65 195
5 Cr=50pF 280 | 840
Output Enable Time (Fig- 1) E=Vop
—_ 10 th]_ - 105 315 ns
E—Vos (L)
15 — 70 210
5 RL=10kQ, Cp—15pF 0BT
Sine Wave Distortion (Fig- 2) 10 v PR — oo | — | %
fis=1kHz
15 — 0.04 —
. 5 n - - -
Crosstalk (Fig- 3) 10 Ri=1k - 1 — | MHz
(Between 2 Channels) 5 Vis=-%Vpp @-p)
. 5 Q - - -
Crosstalk (Fi&- 1) 10 Ri=10k0, Cr=15pF — 50 — mV
(Address Input — Output) 5 En or Sn=Vpp ‘
(Fig.2) (Note 1) > B - B
Feedthrough (18- 2) (Note 10 - 1 — | MH
(OFF) 15 RL=1kQ ‘
5 CL=5pF — 13 —
Propagation (Fig. 2) (Note 2) 10 Vis=-3%Vpp p-p) . 40 — | M
Frequency
15 - 70 -
Input Capacitance Ci — — 7.5 | pF

[ . PR N



CMOS Logic MN4000B Series

MN4053B/MN4053BS

Fig. 1 Propagation Delay Time, Output Disable/Enable
Time, Crosstalk Test Circuit

Vis
Sai—
Ss
S¢ q Vos
E—Q
Ri & 1kQ RL T CL
Vi

Fig. 3 Crosstalk Test Circuit

Vis

Vos

Channel
ON

Channel

OFF Ri.

Vos
Vis

20 log

Fig. 2 Sine Wave Distortion, Feedthrough, Frequency
Response, Test Circuit

Vis Vos

RL CL
Ve

N Vos _
(E1)20 log—Vis =—50dB
(£2) 20 log~S —— 34B
Vis
Vos

Vis

Channel
ON

Channel

OFF RIA Rl.

(b)

=—50dB




CMOS Logic MN4000B Series

MN4066B/MN4066BS

MN4066B / MN4066BS

Quad Analog Switches

M Description

The MN4066B/S have 4 independent analog switches. A High on
the enable input establishes a low impedance state (ON stage)
between input and output of the switch. A Low establishes a
high impedance (OFF stage).
MN4066B is pin-compatible to MN4016B. But MN4066B has
low Ron and better transfer characteristics. So applications
are for analog/digital switching and chopper modulation and

demodulation.

The MN4066B/S are equivalent to MOTOROLA MC14066B and

RCA CD4066B.

M Schematic Diagram (1/4)

Von

Voo

une
T F=

14-Pin * Panaflat Package (SO-14D)

Pin Configurat

ion

Yo |l ——% EVDD
o E— g,
aB——, e
i M T
..... R 7
E]E ZS
E; (61 & 9|27,
Vss|7 L— 8] Y.

Pin Explanatio

Eo~E; . Enable input
Yo~Y;: Analog input/output
Zo~7Z3 . Analog input/output




CMOS Logic MN4000B Series MN4066B/MN4066BS
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~Vyy+0.5* \Y%
Output Voltage Vo —0.5~Vpnt0.5* \Y4
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60TC max. 400
(per package) Ta=~+60~-+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (peroutput terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
, 5 — 1 | =11 ] =175
g:ll);i(;’egtufl::f ' 10 Ipp | Vi=Vssor Vpp - - 2 - 15 HA
15 — |4 | — | 4 | =3
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi [Ilol<1kA | Ve=1Vor9Vv — 13| - — |3 |V
15 Vo=1.5Vor13.5V| — 4 — — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
HEn L ponage 10 | Vi |ITo| <14A | Vo=1V or 9V =7 | —=]7 ]| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
Input Leakage Current 15 +I; | Vi=0 or 15V. — 0.3 — 0.3 — 1 HA
M DC Characteristics (Ta=25TC, Vgs=0V)
Item Vpp(V) | Symbol Conditions min typ. max. Unit
Vss=0V, V=5V — 150 450
5 Ron | Vss=0V, Vi=2.5V — 380 1140 Q
Vss=0V, Vi=0.25V — 150 450
Vss=0V, V=10V — 80 250
10 Ron | Vss=0V, Vi=5V — 100 300 Q
Vss=0V, Vi=0.25V — 100 300
Vss=0V, Vi=15V — 60 180
On Resistance 15 Ron | Vss=0V, Vi=7.5V — 70 210 Q
Vss=0V, Vi=0.25V — 60 180
Vgs=—5V, V=5V — 100 300
5 Ron | Vss=—5V, V;==0.25V — 100 300 Q
Vgs=—5V, Vi=—5V — 100 300
Vss=—17.5V, Vi=7.5V — 70 210
7.5 Ron | Vss=—7.5V,Vi=10.25V — 70 210 Q
Vss=—17.5V, Vi=—7.5V — 70 210
V=10V, V=0V — 30 125
10 nA
Input Qutput of 1 Vi=0V, Vo=10V — 30 125
Leakage Current OFF V=15V, Vo=0V _ 60 250
0 V=0V, V=15V — 60 250 nA

— 144 —



CMOS Logic MN4000B Series MN4066B/MN4066BS

W Switching Characteristics (Ta=25C, Vgss=0V)

Item Voo (V) | Symbol Conditions min. | typ. | max. | Unit
5 — 10 30
Propagation Delay Time (Fig.1) 10 touL _ 5 15 | ns
Vis—Vos RL=10k{}
15 — 5 15
CL=50pF
. (g1 | ° — [ 10| 30
Propagation Delay Time (Fi8: En=Vpp
. 10 teLu — 5 15 | ns
Vis—Vos
15 — 5 15
) 5 — | 80 | 240
Propagation Delay Time (Fig. 1) 10 tpuz Ri=10kQ, C.=50pF —_ 65 195 | ns
En—Vos 1 Vis=Vpp RL—Vss _ 60 | 180
, 5 o — | 80 [ 240
Propagation Delay Time (Fi8-1) 10 toLz R =10kf}, Cp=50pF — 70 | 210 | ns
En—Vos 15 Vis=Vss Ro—Vbp _ 70 210
. 5 — 40 120
Propagation Delay Time (Fi&: 1) 10 t RL=10kQ), Cp=50pF — 20 60 | ns
En—Vos 15 pzH Vis=Vpp, RL—Vss _ 15 5
. 5 — 45 135
Propagation Delay Time (Fi& 1) RL=10kf}, CL=50pF
En—V 10 tpzL Vie—V R -V — 20 60 | ns
n— is= -
oS 15 SS' L DD _ 15 45
5 RL=10k2, CL=50pF — — —
Sine Wave Distortion (Fi8 2) 10 En=Vpp, f=1kHz — 0.1 — %
15 Vis=4Vopp.p) — 0.1 -
5 _ _ _
. =1k
Crosstalk (Fi8- 3) 10 Ri=1k — 1 — | MHz
(Between 2 Channels) 15 Vis =3 Vop p.p)
(Fig. 1) 5 Ri=1kQ, CL=15pF Sl
Crosstalk 10 L » “L p _ 80 _ mV
En—Vss En=Vpp
15 el B
. 5 Q - - -
Feedthrough (Fig. 2) (Note) 1 RL= 1k, CpL=50pF . 700 I
(OFF) 15 En=Vss Vis=+Voppp.p) _ _ _
Input Capacitance C — — 7.5 | pF

Fig. 1 Propagation Delay Time, Crosstalk Test Circuit  Fig. 2 Sine Wave Distortion, Feedthrough Test Circuit

En_.__I >°E

A% j ] Vos
R

3 =

Vos
(Note) 20 log Vo =—50dB

Vss

Fig. 3 Crosstalk Test Circuit

En (A)—9 En (B)—9

vis (A)— Vos (B

20 log Vos (B)

4 =—50dB
R R3 RS Vs ()~ 0

(a) Vss (b)




CMOS Logic MN4000B Series MN4068B/MN4068BS

MN4068B /MN4068BS

8-Input NAND Gates

B Description P-1
The MN4068B/S are positive 8-input NAND gates.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected

by increasing load capacitance and minimizes propagation
delay time.

Il Logic Diagram

Io—| >0—| >0— p-2

14-Pin ¢+ Plastic DIL Package

Is 14-Pin * Panaflat Package (SO-14D)
ae ] DoA>e—o
14——D0——D<>— Pin Configuration

’ e[} -~ 1] Vi
Is Iolz EO
Ir [> D: 1; 3] 12) 17
An i
LB e
~c 6] 9] L
\"sslz‘ 8] NC

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vbp —0.5~+18 \
Input Voltage Vi —0.5~Vppt+0.5% Vv
Output Voltage Vo —0.5~Vpy+0.5* \Y
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~+607T p max. 400 v
(per package) Ta=-+60~+85C D Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

% Vpp + 0.5V should be under 18V

Panasonic — 14A —



CMOS Logic MN4000B Series MN4068B/MN4068BS

M DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta.=‘ 40C | Ta=25C Ta=85C Unit
(V) | bol min. | max. | min. [ max. | min. | max.
] 5 — |1 | =11 ] =175
e awer 10 | Ip | Vi=Vssor Vop — 2| =] 2| = |15
15 — 4 — 4 — 30
Outout Voltage 5 Vi=Ves or Vop — 10.05y — [0.05| — |0.05
L(l;wplll,eve(l) ag 10 VoL 1ol < 1A — [(0.05) — 10056 — |0.05 \Y%
15 — [0.05| — |[0.05| — |0.05
Output Voltaze 5 Vi=Vssor Voo 4.95 — 14.95| — |4.95| —
High Level 104 Vou |1 g 9.95 | — |9.95| — [9.95| — |V
15 14.95| — (14.95| — |14.95( —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vip |[To|<1pA | Vo=1V or 9V — 13| -3 |—13 ]|V
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
Hn ron e 10 | Vi [[To| <1uA | Vo=1Vor9V =7 | =] 7| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 — | 0.44 — | 0.36 | —
Output Current 10 | Lo |Vo=0.5V, Vi=0or 10V 13 — (11| — |09 — |ma
15 Vo=1.5V, V=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — | 0.4 — |0.36| —
e Cyrrent 10 | —Iou | Vo=9.5V, Vi=0or 10V 13 — |11 — 09| — | ma
15 Vo=13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 — 20 60
5 - 95 285
Propagation Delay Time 10 tonL _ m 120 ns
-0 (H~L) 15 - 30 %
, , 5 — 80 240
Propagation Delay Time 10 toL _ 35 105 ns
I-0 (L—H) 15 _ 30 90
Input Capacitance Ci —_ — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms




CMOS Logic MN4000B Series

MN4069UB/ MN4069UBS

MN4069UB/ MN4069UBS

Hex Inverters

B Description

The MN4069UB/S have hex inverters without buffers. The
MN4069UB has a single-stage gate and therefore a short transient
time.

They are equivalent to MOTOROLA MC14069UB and RCA
CD4069UB.

B Schematic Diagram (1/6) & Input Protection Circuit

Vin
o

]
REl

I & VWA O 0 0,
—
[ -
ZS L)
o]
Vs

W Maximum Ratings (Ta=25T)

14-Pin « Panaflat Package (SO-14D)

Pin Configuration

Iy ‘j A E Vop
0 Ej 13]1 6
| v

I [3] El__zj 06
0: [4] 1115
I EL\? Y:x_‘oj 05

0s [6]— i@‘
Vss |7 E]OA

Item Symbol Ratings Unit
Supply Voltage Vob —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \
Output Voltage Vo —0.5~Vpp+0.5* \Y
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~-+60C max. 400
(per package) Ta=+60~+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature ' Tstg —65~+150 ¢

% Vpp + 0.5V should be under 18V

Panaennic — 14R —




CMOS Logic MN4000B Series MN4069UB/MN4069UBS

B DC Characteristics (Vss=0V)

Item Vpp | Sym- Conditions Ta.=—40°C ”Ija=25°C Ta=85¢C Unit
(V) | bol min. | max.| min. | max.| min. | max.
. 5 — 11| —=11]— |75
e powe™ | 10 | Top | VimVesor Vo — 2| =2 | — |15/
15 — 4 — 4 — 30
5 e Veor v — lo0s| — [o.05| — Jo.08
Output Voltage 10 | Vo lllol <ii N o — {005 — [0.05] — |005| V
15 — 10.05| — |0.05 — {0.05
Outbut Voltage 5 Vi=Vssor Voo 4.95 — 495 | — (4.95| —
High Level 10 Nou |10 fa 9.95 | — [9.95| — [9.95 — | V
15 14.95( — [14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi ||To| <1pA | Vo=1V or 9V — |3 | -3 | -3 ]|V
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
ot Y ortase 10 | Vi |1ol<14A | Vo=1V or 9V 7| =7 | =7 -1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 — |o044| — |0.36] — L
Output Qurrent 10 | Io |Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | ma =
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —  —
5 Vo=4.6V, V;=0o0r 5V 052 — (0.4 — |0.36| — %
et 10 | ~Ion | V%o=9.5V, Vi=0or 10V 13 — |11 — 09| — | ma —
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 14| — 11| — | mA
Input Leakage Current 15 +I; | Vi=0or 15V — 0.3 — 0.3 ] — 1 MA
M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL - 30 90 ns
15 — 20 60
5 — 40 120
Propagation Delay Time 10 tpLu — 20 60 ns
15 — 15 45
5 — 45 135
Propagation Delay Time 10 truL - 20 60 ns
15 — 15 45
Input Capacitance Ci — 23
1. Switching Time Test Circuit 2. Waveforms v
Input "
K1O% v,
P.G. Output
v()H

V. CL=50pF Output
ss l utpu 10% Vi,




CMOS Logic MN4000B Series MN407 1B/MN4071BS

MN4071B /MN4071BS

Quad 2-Input OR Gates

M Description P-1

The MN4071B/S are positive 2-input OR gates and have 4
circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4071B/S are equivalent to MOTOROLA MC14071B and
RCA CD4071B.

Il Schematic Diagram (1/4)

P-2
\v““
o
Iy O— b
14-Pin « Panaflat Package (SO-14D)
T Pin Configuration
1, O — ™ —
o =
|1 14] V,
'—] — 1 [: j DD
1212 13| 1
o [l 0.
s—J '—J — o[ BR
J — 0 [4] 1] o,
—
L L 1 [5] 10} 0s
14 E E Is
$ Vss [Z E Is
\'55
B Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \4
Input Voltage Vi —0.5~Vpyt0.5* \
Output Voltage Vo —0.5~Vp+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=-+60~-+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~-+85 T
Storage Temperature Tstg —65~-+150 T

% Vpp + 0.5V should be under 18V

Panasonic — 150 —



CMOS Logic MN4000B Series MN4071B/MN4071BS

B DC Characteristics (Vss=0V)

Voo | Sym- N Ta=—40C | Ta=25C | Ta=85C ,
Item bol Conditions - " - Unit
(V) | bo min. | max. | min. | max.| min. | max.
ou o 5 — 1 ] =] 1] =175
uiescent Power
Supply Current 10 IDD V]=Vss or VDD _— 2 —_ 2 —_ 15 /lA
15 — 4 — 4 — 30
5 Vi=V. v — [0.05| — |0.05| — |0.05
Output Voltage 1= Vssor Vpp _ . __
Low Level 10 VoL ol < 14A 0.05 0.05 0.05 \%
15 — [0.05| — |0.05] — ]0.05
o 5 Vi=V v 4.95 — | 4.95 — 14.95| —
utput Voltage 1= Vssor Vpp
High Level 10| Vou | 9.95 | — [9.95| — |9.95| — | V
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi ||To|<1xA | Vo=1V or9V — 3| =13 |—=|3|vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
o Lot 10 | Vi |[To| <14A [ Vo=1V or 9V T =7 | =7 =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 0.52| — (044 — |0.36| —
Output Current _ _ _ — —
Low Lével 10 Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 052 — [0.44| — [0.36| —
tput
Dipyt Coprent 10 | —Ion | Vo=9.5V, Vi=0or 10V 13| — 11| — 09| — | ma
15 Vo=13.5V, Vj=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 | —Ioy | Vo=2.5V, Vi=0or 5V 1.7 — | 14| — | 1.1 | — | mA
Input Leakage Current 15 +I; | Vi=0or 15V — 0.3 — 0.3 — 1 KA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Qutput Fall Time 10 tTuL — 30 90 ns
15 - 20 60
5 — 55 165
Propagation Delay Time 10 teLn — 25 75 ns
15 — 20 60
5 — 45 135
Propagation Delay Time 10 tpuL — 20 60 ns
15 — 15 45
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
1
Input

PG




CMOS Logic MN4000B Series MN4072B/MN4072BS

MN4072B /MN40O72BS

Dual 4-Input OR Gates

B Description P-1

The MN4072B/S are positive 4-input OR gates and have 2
circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4072B/S are equivalent to MOTOROLA MC14072B and
RCA CD4072B.

B Logic Diagram (1/2)

01 14-Pin *» Panaflat Package (SO-14D)

Pin Configuration

011 E Vpp

L[2 13] 02
1:[3 12 Is
s [4] 17 17
Nc [6 9] 15
Vss [7] 8] NC

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vob —0.5~+18 \
Input Voltage Vi —0.5~Vppt+0.5* \Y%
Output Voltage Vo —0.5~Vppyt0.5* A%
Peak Input - Output Current s ] max. 10 mA
Power Dissipation | Ta=—40~+60C P, max. 400 W
(per package) Ta=+60~+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V

Panasonic — 152 —



CMOS Logic MN4000B Series MN4072B/MN4072BS

I DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta‘=—40°C Ta=25°C T,a=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
‘ 5 — |1 | —=1]1|— |15
essembowel | 10 | Los | Vi=Vssor Vop — 2| =12 | —|15]m
15 — 4 — 4 — 30
Outpat Voltase 5 Vi=Ves or Vop — 10.05] — |0.05| — |0.05
Low Lovel 10 | Vo Lol < LA — 1005 — [0.05] — |0.05]| V
15 — [0.05( — [0.05| — |0.05
Output Voltage ° Vi=Vssor Vpp N B B e
High Levl 0| Nou | 9.95 | — [9.95 — [9.95| — | v
15 1495 — |14.95| — |[14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vie [T/ <14A | Vo=1V or 9V — |3 | =] 3] —1]3]V
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
L orrage 10 | Vi |0/ <1#A | Vo=1V or 9V A I I R O
15 Vo=1.5Vor13.5V| 11 — 11 — 11 -
5 Vo=0.4V, Vi=0 or 5V 0.52 — 1 0.44 — 10.36 | — -
Quiput Cusrent 10 | lo | V%o=0.5V, Vi=0 or 10V 13| — 11| — 09| — | m =
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.4 — [0.36| —
PPyt Coprrent 10 | —Ton | Vo=9.5V, Vi=0or 10V 130 — 11| — 09| — | ma
15 Vo=13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, V=0 or 5V 17 — J1a] — 1o ] — [ ma
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL — 30 90 ns
15 — 20 60
5 — 75 225
Propagation Delay Time 10 teLn — 35 105 ns
15 — 25 75
5 — 80 240
Propagation Delay Time 10 tpHL — 35 105 ns
15 — 25 75
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms . 20ns
-t KL% ..
PG |, trw
& 0% 10% Vor

ity tru




CMOS Logic MN4000B Series MN4073B/MN4073BS

MN4073B /MN407 3BS

Triple 3-Input AND Gates

Bl Description P-1

The MN4073B/S are positive 3-input AND gates and have 3
circuits in a package. ;

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time, Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4073B/S are equivalent to MOTOROLA MN14073B and
RCA CD4073B.

14-Pin ¢« Plastic DIL Package

[l Schematic Diagram (1/3)

P-2
\'I)I)
(o]
J :J — —
12 12 [I2 [I2
| ‘—[ . . 14-Pin + Panaflat Package (SO-14D)
0 0,
— —
fe— oy Pin Configuration
1,0 — —
/
L I, E 14] Vpp
I, 0 — Is {Z E Io
—
[Re— Iy E E I7
I -
3 O— Is E E 03
o 6] 9] 0.

Voo Vss E E Is

W Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 A
Input Voltage Vi —0.5~Vpy+0.5* \Y
Output Voltage Vo —0.5~Vpt+0.5* \Y
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~+60TC p max. 400 W
(per package) Ta=+60~-+85C P Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

Panasonic — 154 —



CMOS Logic MN4000B Series MN4073B/MN4073BS

M DC Characteristics (Vss=0V)

Item ‘(1{}" Sym- Conditions Ta=—d0C | Ta=25C | Ta=85C | .
) | bol min. | max. | min. | max.| min. | max.
' 5 — 1 [ =11 ]— |75
e ot 10 | Iop | Vi=Vssor Voo — 2| —=]2|—1]15|mn
15 — 4 — 4 — 30
5 _ — [0.05| — |0.05|{ — |0.05
Output Voltage 10 | Vo I\I/ 'Ol_:ii ‘: Voo — |o.05| — |o005| — [0.05] V
15 — 1 0.05 — 10.05 — 1 0.05
Output Voltage ° Vi=Vssor Vip 4951 — | 495 = %) =
High Level 0| Vo |0 9.05 | — |9.95| — |995| — | v
15 , 14.95| — [14.95| — [14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |Ilol <1uA | Ve=1V or 9V — 13| =13 | —|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
H  oltage 10 | Vi |11l <1pA | Vo=1V or 9V T =7 | =7 =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52| — | 044 | — |0.36| —
Output Current 10 | Lo |Vo=0.5V, Vi=0or 10V 13| — 11| — 09| — | mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 | — |0.44]| — |0.36| —
Dot 10 | —Ton | Vo=9.5V, Vi=0 or 10V 13 — 11| —]09| — |ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Ion | Vo=2.5V, Vi=0o0r 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0or 15V — 0.3 — 0.3 — 1 MA
M Switching Characteristics (Ta=25C, Vss=0V, C1.=50pF)
Item Vi (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 — 60 180
OQutput Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 — 55 165
Propagation Delay Time 10 tern - 25 75 ns
15 — 20 60
5 — 45 135
Propagation Delay Time 10 teuL — 20 60 ns
15 - 15 45
Input Capacitance Ci — — 7.5 pF

1. Switching Time Test Circuit 2. Waveforms

Input _J

PG Output




CMOS Logic MN4000B Series MN4075B/MN4075BS

MN4075B /MN4075BS

Triple 3-Input OR Gates

M Description P-1

The MN4075B/S are positive 3-input OR gates and have 3
circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4075B/S are equivalent to MOTOROLA MC14075B and
RCA CD4075B.

14-Pin * Plastic DIL Package

B Schematic Diagram (1/3)

Vi

I O —
—— .
— 14-Pin « Panaflat Package (SO-14D)
L2 0 F Pin Configuration
'—_
./
I4E l__4] Vin
Iy 0— — —
l'—’—' — Ia[Z E Iy
— —
0 0, IlE E Is
Jr—J L‘»—I J [ — Izlz LE I7
b o
[ — 13@ 10] 0,

0, [6] 9] 0.
VSSE 81

ARSS
B Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \Y
Input Voltage Vi —0.5~Vpy+0.5* \Y%
Output Voltage Vo —0.5~Vp+0.5* %
Peak Input - OQutput Current *+1 max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400 .
(per package) Ta=—+60~+85TC Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V




T - — -

CMOS Logic MN4000B Series MN4075B/MN4075BS

[l DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta.=* 40 'lja=25°C T'a=85°C Unit
(V) | bol min. | max.| min. | max, | min. | max.
] 5 — 11 | =11 ] =115
e reane 10 | Inp |Vi=Vssor Voo — 2| =]z |— |15 |
15 — 4 — 4 — 30
Outout Voltage 5 Vi=Ves or Vo — {0.05| — |005| — |0.05
Low Level - 0 | v | 5 — Jo.0s| — o005 — |0.05| V
15 — [0.05| — {005 — |0.05
Output Voltage 5 Vi=Vssor Vop 495 — [4.95| — |4.95| —
High Level 10| Vou {0 9.5 | — |9.95| — |9.95| — | V
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vie |1To/<1pA | Vo=1V or 9V — | 3| =] 3| —|3/|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
L ron e 10 | Vi |11o| <14A | Vo=1V or 9V 1=l —=]1| =]V
15 Vo=1.5Vor13.5V| 11 — 11 - 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 | — | 0.44 — 10.36 | —
Output Current 10 | I |Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.4} — |0.36| —
Dt rent 10 | —Iow | Vo=9.5V, Vi=0or 10V 13 — |11 — [09] — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 *+I; | i=0 or 15V — 0.3 — 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 — 20 60
5 — 65 195
Propagation Delay Time 10 trLu — 30 90 ns
15 — 25 75
5 — 65 195
Propagation Delay Time 10 trHL — 30 90 ns
15 — 20 60
Input Capacitance Ci — —_ 7.5 pF
1. Switching Time Test Circuit 2. Waveforms

Input

PG

Output
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CMOS Logic MN4000B Series MN4076B/MN4076BS

MN4076B / MN40O76BS

4-Bit D-Type Registers

M Description P-3

The MN4076B/S are 4-bits registers composed of quad D-type
flip-flops with tristate outputs and controlled by the common
clock and reset inputs.

All inputs (Do ~ D3) are stored in four flip-flops on the positive
going edge of the clock, when the data enable inputs (EQo,
E_Dl) are Low.

In other combinations of the data enable inputs, 4 flip-flops hold
the previous stage even after the going edge of the clock.

When output enable inputs (-1:3—(_)0, §61) are Low, each flip-flop’s
outputs are from Og ~ O3. 16-Pin » Plastic D IL Package
In other combinations of the output enable inputs, all outputs

are High impedance. P-4
A High on the reset input makes outputs Low asynchronously.
The MN4076B/S are equivalent to MOTOROLA MN14076B and

RCA CD4076B.
16-Pin ¢ Panaflat Package (SO-16D)
Pin Configuration
H Truth Table
Input Output \ J
ED, EO, EOo E 16§ Vi
MR | CP | ED, | ED, | D, | EO, | EO, Ognt1
% X X x H X Z EO: [2H [15) MR
X X X X X X H Z 0,3 _E Dy
X X X L
H X L L 0, E—— 4-Bit .—‘E D,
L va H X X L L no change D-Type
L | / X H X L L no change 02 [ Resster {2 o
L | _ vl L|HuH]L]|L H 0, (61 11 D
L | /| L L L L L L cP[7 —10] £D,
L N X X X L L no change Voo [B Efﬁo
L X X X X L L no change
Note) X :don’t care

Z : high impedance
Pin Explanation
Dy~D; : Datainput (4 Bits)
EDq, ED: : Data enable input
EO,, EO, : Output enable input
CP . Clock input
MR . Reset input
0p~0; . Data output (4 Bits)

Danacnnin 1£0



CMOS Logic MN4000B Series

MN4076B/MN4076BS

M Logic Diagram

Do—D—-—

DO J|>—O
3 I 0
Cp 1
Cp
]

Dl—D

cprP>

02
D FE
2—> 1 5 ,__1
L
[ 03
D FF
> 1 |

MR ]

EDo

ED1

EOo

EO1
M Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit

Supply Voltage Voo —0.5~+18 \i
Input Voltage Vi —0.5~Vpp+0.5* Vv
Qutput Voltage Vo —0.5~Vpn+0.5* \
Peak Input - Output Current +] max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=-+60~-+85C b Decrease up to 200mW rating at SmW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4076B/MN4076BS

B DC Characteristics (Vss=0V)

i Ta=—40C | Ta=25C | Ta—85C
Item Voo | Sym Conditions : = - Unit
(V) | bo min. | max. | min. | max.| min. | max.
, 5 — 2] =120 [ — [0
Quiescent Power
Supply Current 10 | Iop | Vi=Vss or Vop — |40 | — | 40 | — |30 | ua
15 — | 80 | — | 80 | — | 600
5 e o v — J0.05| — [o0.05| — |0.05
= or
Qutput Veltage 0 | Vo | osom — Jo.05| — |0.05| — [0.05] V
[To| <1pA
15 — |o0.05| — |o0.05| — |o0.05
5 Ve o v 495 | — |4.95| — |4.95 | —
Quipyt Voltage 10 | Vou | 1 esor 9.05 | — |95 — lo9os| — | v
8 [Tol <1pA
15 14.95| — |14.95| — |14.95] —
5 Vo=0.5Vord.5V | — | 15| — 1.5 | — | 1.5
Input Vo lase 10 | Vi |[Lo| <14A | Vo=1V or 9V — s | —]38|—|3|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
vl 5 Vo=05Vord.5V | 35 | — |35 | — | 35| —
High Level o 10 | Vi |[lo|<14A | Vo=1V or 9V Tl — 7| =7 =]V
15 Vo=1.5Vor13:5V| 11 | — |1 | — | n | —
5 Vo=0.4V, Vi=0 or 5V 052| — |o044| — |0.36] —
Qutput Current 10 | Too | Vo=0.5V, Vi=0or 10V 13 — [ 11| — o9 | — | ma
15 Vo=1.5V, V=0 or 15V 3.6 | — | 3 | — 24| —
5 Vo=4.6V, Vi=0 or 5V 052 | — |o0aa| — |036| —
Shpyt Corent 10 | —Ton | Vo=9.5V, Vi=0 or 10V 13 — (11 ] — 09| — |ma
15 Vo= 13.5V, ;=0 or 15V 3.6 | — | 3 | — 24| —
Output Current High Level | 5 | —lon | Yo=2.5V, Vi=0 or 5V 17| — [14] — [11] — |[mwa
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 HA
sue |Leakase Qe g Lol 15 | Tozy | Vo=Vpp - 1.6 - 1.6 — 12
Output'Pin [IA
Leakage Cuorrent Low Level| 15 | —I7; | Vo=Vgg — 1.6 —_ 1.6 — 12

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLn — 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 N 150 450
CP—On (HooL) 10 tpuL — 60 180 ns
15 — 45 135
Propagation Delay Time 5 B 160 480
CP—On (L—H) 10 tpLH — 65 195 ns
15 — 45 135
Propagation Delay Time 5 - % 285
10 tpHL — 40 120 ns

MR—On (H—L)

15 — 30 90

e 124N
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CMOS Logic MN4000B Series MN4076B/MN4076BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vop (V) Symbol min. typ. max. Unit
— 1
High Level Output Disable Time 1(5) ¢ 2(5) 122
EOn—On (H) FPHZ ns
15 — 30 90
Low Level Output Disable Time 5 - 4 135
—_— 10 tp]_z - 30 90 ns
EOn—On (L)
15 — 30 90
High Level Output Enable Ti > B 5 195
g;o ez)e (;;;put nable Hime 10 thH - 30 90 ns
e 15 - 20 60
Low Level Output Enable Ti 5 N % 180
ow Lev a
- eoe (i)pu nable Time 10 toaL . - 75 ns
e 15 - 20 60
5 — — 10
Set-up Time 15
10 tsu — —10 0 ns
Dn—CP
15 — -5 0
— —50 0
Set-up Time 5
EDnsCP 10 tsu — —20 0 ns
" 15 — ~15 0
. 5 — 30 55
Hold Time 10 toons . 10 20 s
Dn—CP
15 — 10 15
] 5 — —25 25
Hold Time
—_— 10 thold — —10 10 ns
EDn—CP
15 - -5 5
5 — 60 180
Low Level Minimum Clock _
Pulse Width 10 twepL 20 60 ns
15 — 15 45
High Level Mini MR > B 2 7
igh Level Minimum
Pu%se Width 10 twmrH — 15 45 ns
15 — 10 30
5 4 8 —
Maximum Clock Frequency 10 fmax. 11 22 — MH:z
15 16 32 —
Input Capacitance Cr — — 7.5 pF
e Dynamic Signal Waveforms tuen
Input (CP) ;tso% (50% )tso% \ so%l' \ ’ \
Input (Dn) 50% 509 0% }50% ’
Input (EDn) 509 50%
tsu | thoid
Input (EOn) ]50% 50% ) 50% 50%
trwr
Input (MR) lso% iiso%
tuvri
1 00% 90% 90%
Output (On) 5236% 0% \50% 10% 10%
g { S -

tew tern tene ters tez1 teuz tezu




CMOS Logic MN4000OB Series MN4078B/MN4078BS

MN4078B,/MN40O78BS

8-Input NOR Gates

[l Description

The MN4078B/S are positive 8-input NOR gates.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4078B/S are equivalent to MOTOROLA MC14078B and
RCA CD4078B.

P-1

B Schematic Diagram

U Vop ]:ll ‘ 14-Pin « Panaflat Package (SO-14D)

NC E ~ E Vbp

Vss Vss W] =

- 1 [3] 12 7

EIEfRE] RIEMR g ]

o 135 1—_0'|15

I|°‘{>° I'jT Iy 'j‘ v =

L lj Lo >0 I'j Vss[T] OLe
13°‘D° Jj I lj
! ]




CMOS Logic MN4000B Series MN4078B/MN4078BS

W Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~Vppt+0.5* \%
Output Voltage Vo —0.5~Vppt+0.5* \Y%
Peak Input - Qutput Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

M DC Characteristics (Vss=0V)

Item V”,” Sym- Conditions Té=—40C Ta=25¢C Ta=85C Unit
(V) | bol min. | max. | min. | max. | min. | max.
Qui P 5 — 1 — 1 — | 7.5
uiescent Power ,
Supply Current 10 IDD V[=Vss or \/DD - 2 - 2 - 15 /lA
15 — 4 — 4 — 30
5 VeV v — 10.05{ — |0.05| — |0.05
Output Voltage , 1= Vssor Vpp . . .
Low Level 10 oL 11| < LA 0.05 0.05 0.05 | V
15 — 10.05| — [0.05| — |0.05
5 N v 4.95| — | 4.95| — |4.95 | —
Output Voltage 1= Vssor \pp . . B
High Level 10 Vou o] < LA 9.95 9.95 9.95 \
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — 1.5 — 1.5
Input, voltage 10 | Vi ||To| <1kA | Vo=1V or9V — | 3| =3 | =13V
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 | — 3.5 | — 3.5 | —
o Lyonage 10 | Vi |[Io|<14A | Vo=1V or 9V Tl =1 | =7 -]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 0.52| — |04 | — |0.36]| —
Output Current _ _ _ _
Low Level 10 Io. | Vo=0.5V, V;=0 or 10V 1.3 — 1.1 0.9 mA
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — | 2.4 | —
5 Vo=4.6V, Vi=0or 5V 052 | — | 0.4 — [0.36| —
Output Current _ _ _ _ _
High Level 10 Tou | Vo=9.5V, Vi=0 or 10V 1.3 — 1.1 0.9 mA
15 Vo=13.5V, V;=0 or 15V 3.6 | — 3 — 2.4 | —
Output Current High Level | 5 —Ion | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | i=0 or 15V — 0.3 — 0.3 — 1 MA




MN4078B/MN40788BS

CMOS Logic MN4000B Series
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 trin - 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 - 20 60
5 — 80 240
Propagation Delay Time 10 teLu - 35 105 ns
15 — 25 75
5 — 80 240
Propagation Delay Time 10 tpuL — 35 105 ns
15 — 25 75
Input Capacitance Ci — — 7.5 pF

1. Switching Time Test Circuit

P.G.

2. Waveforms

Input

Output




CMOS Logic MN4000B Series MN4081B/MN4081BS

MN4081B /MN4081BS

Quad 2-Input AND Gates

I Description P-1

The MN4081B/S are positive 2-input AND gates and have 4
circuits in a package.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4081B/S are equivalent to MOTOROLA MC14081B and

RCA CD4081B.

14-Pin ¢ Plastic DIL Package

l Schematic Diagram (1/4) p-2

\/l)l)

14-Pin « Panaflat Package (SO-14D)

T

Pin Configuration
0 0,

W @
I, O- L 1@@ 13] 15

0, [4] 11] o,
Lo Igﬁﬁ 1] 0

L &E ]

Vss E E Is

T
TTLL T |

It

[T 1

o
Vss

M Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Vin —0.5~-+18 \i
Input Voltage Vi —0.5~Vpp+0.5* Vv
Output Voltage Vo —0.5~Vppt0.5* \%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400 .
(per package) Ta=460~~+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100. mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

T



CMOS Logic MN4000B Series MN4081B/MN4081BS

B DC Characteristics (Vss=0V)

Item ‘(/{}“) 15)3)'}“ Conditions Ta.=—40t T.a=25°C T.a=85°c Unit
min. | max. | min. max.| min. | max.
) 5 — |1 ] =] 1] =175
Qo | 0 |t | v v SRR
15 — | a | = 4| =130
Outont Voliase 5 VimVes or Vo — |0.05] — Jo.0s| — |o0.05
Low Level - 10| Vou | — |o0.05| — [0.05] — |o0.05| V
15 — |0.05] — |0.05| — |0.05
Output Voliage 5 Vi=Vesor Vo 495 | — [4.95] — [4.95 | —
High Level 10 | Vou Ll < 1A 9.95| — |9.95| — |9.95| — | V
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 15| — | 15| — | 1.5
Input, Voltage 10 | Vie |1To|<1kA | Vo=1V or 9V — |l 3| =3 |—=|3/|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
5 Vo=0.5Vor4.5V | 3.5 | — | 35| — | 3.5 | —
g‘igg‘LVesgage 10 | Vin ||To|<1pA | Vo=1V or9V 70— 7| =|7|=|V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0 or 5V 052 — o044 | — [0.36]| —
Qutput Current 10 | Ioo | V%o=0.5V, Vi=0or 10V 13 — |11 —|09| — | ma
15 Vo=1.5V, V;=0or 15V 36| — | 3 | — 24| —
5 Vo=4.6V, V;=0or 5V 052 | — |04 — |0.36| —
D Tt 10 | ~Ton | Vo=9.5V, Vi=0 or 10V 13| — [11] — 09| — | ma
15 Vo=13.5V, Vi=0 or 15V 36| — | 3 | — |24 —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 — 14|l —[11] — | ma
Input Leakage Current 15 *I; | Vi=0or 15V — 0.3 — 0.3 | — 1 HA
I Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 trin — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 tTuL - 30 90 ns
15 - 20 60
5 - 45 135
Propagation Delay Time 10 teLn — 20 60 ns
15 — 15 45
5 — 55 165
Propagation Delay Time 10 tpuL — 25 75 ns
15 - 20 60
Input Capacitance C — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms

Input

P.G. Output

Panasonic — 146 —



CMOS Logic MN400OB Series MN40828/MN4082BS

MN4082B /MN4082BS

Dual 4-Input AND Gates

H Description P-1

The MN4082B/S are dual 4-input AND gates.

The outputs are fully buffered to improve the propagation
characteristics between the input and output which are affected
by increasing load capacitance and minimizes propagation
delay time. Their primary use is where low power dissipation
and/or high noise immunity is desired.

The MN4082B/S are equivalent to MOTOROLA MC14082B and
RCA CD4082B.

14-Pin « Plastic DIL Package

B Schematic Diagram (1/2) P-2

EE

1

I O

.

I’J

H [ 1 0 Yon 14-Pin « Panaflat Package (SO-14D)
R E

|

-

Pin Configuration
-
iz

o[ oo
h B &
12@ 1] 1s
L [4] 17] 17
L[] ok
Nc [6] 9] s
Vss [7] 8] NC

J

?
L

B Maximum Ratings (Ta=25C)

[tem Symbol Ratings Unit
Supply Voltage Vbb —0.5~+18 \i
Input Voltage Vi —0.5~Vpp+0.5* \%
Output Voltage Vo —0.5~Vpp+0.5* \%
Peak Input - Output Current +I max. 10 mA
Power Dissipation | Ta=—40~-+60T max. 400
(per package) Ta=+60~+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V




CMOS Logic MN400OB Series MN4082B/MN4082BS

B DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta.=——40°C 'T.‘a=25°C 'Ija=85°C Unit
(V) | bol min. | max. | min. | max. | min. | max.
. 5 — 11 =11 ]—=1]75
e o 10 | Inp |Vi=Vssor Vop — 2| =2 | — |15
15 — 4 — 4 — 30
Outout Voltace 5 Vi=Ves or Vop — 1005 — |0.05|] — |0.05
Low Lovel B 100 Vou |/ a — |0.05| — [0.05 — |005] V
15 — 10.05| — (005 — |0.05
Outpat Voltage 5 Vi=Vssor Vop 495 | — (4.95| — |4.95| —
High Level — 1001 Vou | s 9.95 | — |9.95) — [9.95| — | V
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi ||T|<1xA | Vo=1V or 9V — 3| =13 |—=|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —_ 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
T Vol 10 | Vi |[To|<1xA | Vo=1V or 9V 7l =7 | =17 |—=|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52| — |04 | — |0.36| —
Output Current 10 | Ioo | Vo=0.5V, Vi=0or 10V 13 — |11 — o9 | — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 052 — |04} — 1036 —
Pyt Corrent 10 | —Ton | Vo=9.5V, Vi=0 or 10V 130 — |11 ] — 09| — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Iou | Vo=2.5V, Vi=0or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0or 15V — 0.3 — 0.3 — 1 KA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL — 30 90 ns
15 - 20 60
5 — 65 195
Propagation Delay Time 10 teLy - 30 90 ns
15 — 25 75
5 — 65 195
Propagation Delay Time 10 teuL — 30 90 ns
15 — 25 75
Input Capacitance Cy —_ — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms

Input

P.G Output

Panacanic — 1AR
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CMOS Logic MN4000B Series MN4085B/MN4085BS

MN4085B / MN4O85BS

Dual 2-Wide 2-Input AND-OR-Invert Gates

B Description P-1

The MN4085B/S are dual 2-wide 2-input AND-OR-inverters.
Their circuit is composed of two 2-input AND gates and a NOR
gate.
Its logical expressions are

OA=Ag A1 +Ay A3+ Ag

Op=Bg-B; +B; B3+ Ay
A High on the A4, B4 inputs inhibits the selecting action and
force the outputs Low.
The MN4085B/S can be used where low power dissipation and
high noise immunity is desired. The MN4085B is equivalent to 14-Pin « Plastic DIL Package
RCA CD4085B. p-2

14-Pin « Panaflat Package (SO-14D)

B Logic Diagram (1/2)

Pin Configuration

Ao—

A1 o AoE S 1) vin

- Do e B
0:[3] 12] A,

|

Ay OBE
Bo 3]
5[]

weff]

11 5.
19] 4,
9] Bs
o[

=
Raw=]

—
=

B Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \
Input Voltage A —0.5~Vpp+0.5* \Y%
Output Voltage Vo —0.5~Vpy+0.5* \Y
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~-+60C P max. 400 W
(per package) Ta=—+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 T

* Vpp + 0.5V should be under 18V

L



CMOS Logic MN400OB Series MN4085B/MN4085BS

B DC Characteristics (Vss=0V)

Item Y{),D) gg{n- Conditions Ta.= —doc Tja =25¢ T.a=85°C Unit
min. | max. | min. { max.| min. | max.
Quiescent Power 5 - ! o ! |
Supply Current 10 | Ip | Vi=Vssor Vop — 2| =] 2| — |15
15 — 4 — 4 — 30
Outout Voltase 5 Vi=Ves or Vop — 005 — 10.05| — |0.05
Low Lovet & 10 Vou |0 — 005 — |0.05| — |005| V
15 — 10.05{ — |[0.05( — [0.05
5 _ N 4.95 — |1 4.95| — [4.95| —
Shapye voltage 10 | Vou ‘\I/'_VSS" Vor 9.05 | — [9.95| — |995| — | v
15 ol <1uA 14.95| — |14.95] — |14.95] —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 -— 1.5
Input Voltage 10 | Vi ||To/<14A | Vo=1V or 9V — 3| —=]3]|—|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
T v 10 | Vi ||| <1xA | Vo=1V or 9V 7| -7 | =17 ]|—=1|vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 052 — |04 | — |]0.36| —
Qutput Current 10 | Ioo |Vo=0.5V, V;=0or 10V 13 — (11| — 09| — | ma
15 Vo=1.5V, V=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — ]0.44| — (0.36| —
Pyt et 10 | ~Ion | Vo=9.5V, Vi=0 or 10V 13 — (11| — 09| — | ma
15 Vo=13.5V, ;=0 or 15V 3.6 — 3 — 2.4 —_
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 | — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0o0r 15V — 0.3 —_ 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vpp (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLn — 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 — 65 195
Propagation Delay Time 10 teLn — 30 90 ns
15 — 20 60
5 — 75 225
Propagation Delay Time 10 truL - 30 90 ns
15 — 20 60
Input Capacitance C — — 7.5 pF

Panacnnic — 170 —



CMOS Logic MN4000B Series MN4085B/MN4085BS
o Switching Time Test Circuit and Waveform
1. Measurement Condition
Input Condition
Test No.
Ao A] Az A3 A4
1 P.G. H L L L
2 H P.G. L L L
3 L L P.G. H L
4 L L H P.G. L
5 P.G. P.G. P.G. P.G. L
6 L L L L P.G.
2. Waveforms
30ns 30ns
\Y
7 90% X |%0% o
Input 50% 50%
1Z 10% g: 10% Vss
truL trin
>l
0% %% Vou
Output 50% 502
10% 10%
VoL
T T
teuL teLu




CMOS Logic MN400OB Series MN4086B/MN4086BS

MN4086B / MN40O86BS

Expandable 4-Wide 2-Input AND-OR-Invert Gates

B Description P-1

The MN4086B/S are AND-OR select gates composed of four
2-input AND gates, an OR gate and an expansion input. Output
can be obtained by inversion.

B Logic Diagram

To
I —

I

I3 — )
I4ﬂ

I5 — ) |
I —

I7 — )

14-Pin ¢ Panaflat Package (SO-14D)

Do_ O Pin Configuration

Io E ~ E Vo

g n[z] 131,
T o[3] 12]16
Nc[4] 11T

o[ o

b6 ap
Vss [7] B

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vo —0.5~+18 \
lnput Voltage Vi —0.5~Vpp+0.5* AY
Output Voltage Vo —0.5~Vppt+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60TC p max. 400 W
(per package) Ta=-+60~-+85C P Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4086B/MN4086BS

B DC Characteristics (Vss=0V)

. Ta=—40T Ta=25C Ta=85C
Item Y{’,“) Sym Conditions . : . Unit
min. | max. | min. | max.| min. | max.
ou » 5 — 11 =111 =175
uiescent Power
Supply Current 10 IDD V1=Vss or V])D - 2 - 2 - 15 ,UA
15 — 4 — 4 — 30
5 Vi=V v — 0.05| — |005| — |0.05
Outout Voltage 1= Vss or Vpp N o .
oL s 10| Vou | 0.05 0.05 0.05 | V
15 — 0.05 — 1 0.05 — 1 0.05
outout Vol 5 Ve Vecor v 4.95 | — [495| — [495] —
utput Voltage 1= Vssor Vpp
High Level 10 Vou ITo| < 1A 9.95 — 19.95 | — 9.95 | — \Y%
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
[nput Voltage 10 | Vi ||lo} <1pA | Vo=1V or 9V — 3| =3 |~-]3]vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
| 5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
e 10 | Vi ||To|<1pA | Vo=1V or 9V 7| =17 | =7 =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 — [0.44 | — |0.36| —
Output Current _ _ o . ﬁ_
Lo ol 10 | To. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V;=0or 5V 0.52 — 0.4 — |0.36 | —
Output Cu t
High Level | 10 | —lon | Vo=9.5V, Vi=0or 10V 13| — |11 — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 - 2.4 —
Output Current High Level | 5 | —Toy | Vo=2.5V, V;=0 or 5V 17 — [1a] — (11| — | ma
Input Leakage Current 15 | +I | Vi=0or 15V — o3| —Jo3| — ] 1 | pa
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 triy — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 truL - 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 90 270
LomTy0 (HeeL) 10 tuL - 30 90 ns
15 — 20 60
Propagation Delay Time 12 - 80 240
To~I;—0 (L—H) teLn - 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 70 210
Is—0 (HoL) 10 teuL — 25 75 ns
. 15 — 20 60
Propagation Delay Time 5 - 55 165
10 —
Is—0 (L—H) teLu 20 60 ns
15 — 15 45




CMOS Logic MN4000B Series MN4086B,/MN4086BS

B Switching Characteristics (Ta=25TC, Vss=0V, CrL=50pF) (Continued)

Item Voo (V) Symbol min, typ. max. Unit
Propagation Delay Time 5 - 55 12(5)
-0 (H—L) 10 tene 20 ns
15 - 15 45
- 135
Propagation Delay Time 1(5) . ‘:2 25
1 - ns
lo—0 (L—H) PLH
o 15 — 10 30
Input Capacitance Ci — — 7.5 pF

e Dynamic Signal Waveforms

Input Condition 20ns 20ns
Io.I1 1, I3)14,Is | I, I7| Tg | To
V
PG| L | L |L|L|H 90% & 90% o
LI|PG|L |L|L|H P.G. 250% 50%
Alr|iL|pe|L L [H / A
A | 10% _10%
L|L|L|PG|L|H Vss
L L L L |PG.| H tTHL‘ triu
B L L L L L |PG.
90% P_-!)O% Vou
A 50% 50%
10% 10%
Vor
teur teLu
V.
90% 90% on
B 50% 50%
109
H 10% E t_/) VoL
V| trew tThL
tei tpur




CMOS Logic MN4000B Series MN4093 0938BS

MN4093B /MN4093BS

Quad 2-Input NAND Schmitt Triggers

Il Description P-1

The MN4093B/S are quad 2-input NANDs with inputs which
have the schmitt trigger function.

They are used for applications such as line drivers, reforming
signals, multi-vibrators and so on because the two thresholds
(Viy, VL) are different for the rising and the falling edges of
the input signal.

They have same pin outputs and may be replaced by the
MN4011B.

The MN4093B/S are equivalent to MOTOROLA MC14093B and
RCA CD4093B.

14-Pin « Plastic DIL Package

M Schematic Diagram (1/4)

Ii— _D_

01 =
14-Pin + Panaflat Package (SO-14D)  —
— 1 —
Pin Configuration —
/]
L E E Vbp
I [2] 13]1,
0, E El I7
02 IZ E 04
I3 E @ O3
L[] o[l
Vss Ei: E I5
M Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Vbn —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0. 5% \%
Output Voltage Vo —0.5~Vpy+0.5* A%
Peak Input - Qutput Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400
(per package) Ta=+60~+85C P Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

% Vpp + 0.5V should be under 18V




CMOS Logic MN4000OB Series MNA4093B/MN4093BS

B DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Tax.=— 40c ’Ija=25°C T.a=85°C Unit
(V) | bol min. | max.| min. | max.| min. | max.
. 5 — 1 | =] 1] =175
e e 10 | Iy | Vi=Vssor Vi — 2| —|2 ]| =15
15 — | 4 | =] 4| =13
outont Voltase 5 V= Vasor Vop — Joos] — 005 — [o0.05
Lg‘f‘ieve? ag 10 | Voo ILo| <144 — 005 — |0.05| — |0.05| V
15 — |o0.05| — |0.05| — |0.05
Output Voltage 5 VimVesor Vap 495 — 495 ] — [4.95| —
High Level 10 Vou | 995 | — [9.95| — |9.95| — | V
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord5V | — | 15| — [ 15| — | 1.5
Input Voltage 10 | Vi ||Io/<1kA | Vo=1V or 9V — 13| — |3 | =13V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
5 Vo=0.5Vord.5V | 3.5 | — [ 35| — | 35| —
b vonage 10 | Vi |ITo|<14A | Vo=1V or 9V Tl =7 | =7 | =1V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0 or 5V 052 — 044 — [o0.36] —
Quiput Current 10 | lo | Vo=0.5Y, Vi=0 or 10V 13 — | 11| — 09| — | ma
15 Vo=1.5V, Vi=0or 15V 36| — | 3 | — |24 —
5 Vo=4.6V, V;=0or 5V 052 — |0.44a| — [0.36] —
iy Lot 10 | —lon | Vo=9.5V, Vi=0 or 10V 13 — |11 — 09| — | ma
15 Vo=13.5V, V;=0 or 15V 36 | — | 3 | — | 24| —
Output Current High Level| 5 | —Ioy | Vo=2.5V, V=0 or 5V 1.7 — | 14| — | 1.1 | — | mA
Input Leakage Current 15 +1; | Vi=0 or 15V — 0.3 — 0.3 — 1 HA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time (Fi&- 1) 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time (Fi&- 1) 10 trae - 30 90 ns
15 — 20 60
5 — 85 255
Propagation Delay Time (Fig- 1) 10 toLn - 40 120 ns
15 — 30 90
5 — 90 270
Propagation Delay Time (Fig- 1) 10 tpuL — 40 120 ns
15 — 30 90
5 — 2.9 3.5
Threshold Voltage (Fig- 2) 10 Vi - 5.2 7 v
15 — 7.3 11
5 1.5 2.2 —
Threshold Voltage (Fig. 2) 10 ViL 3 4.2 — \
15 4 6 —

Panasonic — 176 —



CMOS Logic MN4000B Series

MN4093B/MN4093BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)
Item Voo (V) Symbol min. typ. max. Unit
5 0.4 0.7 —
Hysteresis Voltage (Fig. 2) 10 Vi 0.6 1 - \
15 0.7 1.3 —
Input Capacitance C, — — 7.5 pF
Fig. 1 Switching Time Test Circuit and Waveforms
1. Test Circuit
Output
PG ——————0—
CL=50pF
7L Duty Ratio=50%
2. Waveforms
20ns 20ns
'.— —]
Vop
90% 90%
Input 50% r—-50%
10% = 10% Vss
teuL le—tpLu
90% = Vou
Output 50% 50%
10% 10% Vou
truL I“— — le——tTLH
Fig. 2 Transfer Characteristics
Vin —f \ l
Vo Vi Vu
VIL
A Y
—f Vy je— Vi
ViL Vi Vo
Transfer The upper waveform
Characteristics shows its definition rating

30%, to 70% limit




CMOS Logic MN400OB Series MN4094B/MN4094 BS

MN4094B / MN4094BS

8-Stage Shift-and-Store Bus Registers

M Description P-3
The MN4094B/S are shift-and-store bus registers composed of
an 8-bit shift register and an 8-bit latch.
The data read-in to the shift register can be taken into the latch
by asynchronous strobe input, and output can be held in the
data transfer mode.
Directly connected to an 8-bit bus line since the parallel output
is 3-state construction.
They are suitable for series-parallel converters and data receivers.
ceiver.
16-Pin ¢ Plastic DIL Package
p-
W Truth Table 4
Input Parallel Output| Serial Output
CP EO | STR D 0o On Os 05
va L X X Z Z 0; ne
N L X X Z Z nc 0,
va H L X ne nc 0; ne 16-Pin » Panaflat Package (SO-16D)
va H H L L On_y 0; ne
va H H H H Ony | Of nc Pin Configuration
N H H H ne ne ne 0,
Note) )Z( : don’t care _/ j
: high impedance STR{1 — 16] V,
nc : no change o
O : 7-stage shift register mode D [Z"} mERS
cp B 14 o,
1 8-Stage ||
02 Shft and Store 13 05
0, E_ Bus Register __E O¢
02 E_ "E 07
0s [71H —{I0] 05
M Logic Diagram Vss [8] |————E| 0Os
!_- _
DO-D— D
CP
FF
cred>
D O
! cp
Latch
STRo>-
EO
L. J o

Oo 0102030405

]

6 07

(One latch)




CMOS Logic MN4000B Series MN4094B/MN4094BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vip —0.5~+18 \%
Input Voltage Vi —0.5~Vpp+0.5* \Y
QOutput Voltage Vo —0.5~Vpy+0.5* \Y
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

Ta=—40C | Ta=25C | Ta=85C
Item Voo | Sym- Conditions . . , Unit
(V) | bol min. | max. | min. | max.| min. | max.
5 — 20 [ — |2 | — | 150
Quiescent Power
Supply Current 10 | Iop | Vi=Vss or Vop — |40 | — | 40 | — |300]| ua
15 — |80 | — | 80 | — | 600
5 Ve o v — Joos| — [o5] — [o.05
= or
Output Voltage 10| Vo | eome — |o0s| — |o0.05] — |o0.05| v
[Tol <1pA
15 — Jo.05| — Jo.05| — |0.05
5 Ve or v 495 | — |4.95| — [4.95] —
= (o]
Pyt valtage 10 | Voy |0 eEon e 9.95| — [9.95| — |95 — | v
|Io] <1xA
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vord.5V | — [ 1.5 | — |[1.5 | — | 1.5
Input Voltage 10 | Vie |16/ <1#A | Vo=1V or 9V — | 3| —=|3|—=1]3]vV
15 Vo=15Vor13.5V| — | 4 | — | 4 | —
ot Vol 5 Vo=0.5Vord.5V | 3.5 | — | 35| — | 3.5 | —
High Level o 10 | Vi |[Io|<1#A | Vo=1V or 9V =7 =7 |=1]vV
15 Vo=15Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0or 5V 0.52 | — |0.44| — |0.36| —
Output Current 10 | o |Vo=0.5V, Vi=0or 10V 13 — |11 — |09 — | mA
15 Vo=1.5V, V;=0or 15V 36| — | 3 | — |24 —
5 Vo=4.6V, Vi=0 or 5V 0.52| — |0.44| — |0.36| —
Shaipyt Crrent 10 | —Iow | Vo=9.5V, Vi=0or 10V 13 — 11| — 09| — | m
15 Vo= 13.5V, V;=0 or 15V 36| — | 3 | — | 24| —
Output Current High Level | 5 —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0or 15V —_ 0.3 — 0.3 — 1 HA
sswe  |Letkase CumentHighlewel] 15 | Iozy | Vo=Vpp - 1.6 — 1.6 — 12
Output Pin HA
Leakage Cument Low Level| 15 | —T 51 | Vo=Vss — | 1.6 | — | 1.6 | — 12

I




CMOS Logic MN4000B Series MN4094B/MN4094BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vpp (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
5 — 135 405
Propagation Delay Time 10 ¢ 6 195
- n
CP—0s (H—L) PHL s
15 — 50 150
P tion Delay T4 5 — 105 315
ropagation Delay Time
10 t — 50 150
CP—+0s (L—H) PLH ns
15 — 40 120
Propagation Delay Time 5 - 105 315
10 t - 50 150
MR—0's (H—L) PHL ne
15 — 40 120
— 1 1
Propagation Delay Time 12 . (5)(5) ?52
MR—0’s (L—H) PLH ne
15 — 40 120
Propagation Delay Time 9 - 165 495
10 t — 75 225 s
CP—On (H—L) PHL ns
15 — 55 165
R . 5 — 150 450
Propagation Delay Time 10 ¢ . . 210
CP—On (L—H) PLH ns
15 — 55 165
Propagation Delay Time 1(5) - I;g :::;g
STR—On (H—L) teut ne
15 — 35 105
Propagation Delay Time 1(5) - 122 igg
STR—On (L—H) tpLu ns
15 — 35 105
High Level Output Disable Ti > N 7 225
igh Level Output Disable Time
10 — 40 120
EO—On (H) tenz ns
15 — 30 90
Low Level Output Disable Time 1(5) a Zz f;g
EO—On (L) terz ns
15 — 30 90
. . 5 — 40 120
High Level Output Enable Time
10 tPZH - 25 75 ns
EO—On (H)
15 - 20 60
Low Level Output Enable Ti 5 B 40 120
ow Level Output Enable Time
1 — 25 75
EO—On (L) 0 tez ns
15 — 20 60
Set-up Ti 5 — 30 90
et-up Time
10 — 10 30
D—CP tsu ns
15 — 5 15
Panasonic — 180 —



CMOS Logic MN4000B Series MN4094B/MN4094BS

B Switching Characteristics (Ta=25C, Vss=0V, Ci=>50pF) (continued)

Item Voo (V) Symbol min. typ. max. Unit
Hold Time 5 N B 5
DaCP 10 thold — 5 20 ns
15 — 5 20
5 — 20 90
Minimum Clock Pulse Width 10 tucpL - 15 45 ns
15 — 12 36
5 — 20 60
Minimum Strobe Pulse Width 10 twsTrH — 15 45 ns
15 — 12 36
5 5 10 —
Maximum Clock Frequency 10 fmax 11 22 — MHz
15 14 28 —
Input Capacitance Ci — — 7.5 pF

W Timing Diagram

Clock Tnput (CP) mmﬂumunﬂuﬂuqunﬂuﬂum
Data Input (D) _r_L..J——]_’_-—I_.._l 1 | 1
Strobe Input (STR) S |

Output Enable Input (EO) |

Internal (O')(FF 1) 1L I LT | L
Z-stat

Output (0) N e N i I N N

Internal (O'g)(FF7) | —
Z-state

Output (Og) t- -1'1_”_[_1 <1 1

Serial Output (Og) J

—
Serial Output (O’s) | Ll l_f_




CMOS Logic MN4000B Series

MN4502B/MN4502BS

MN4502B /MN4502BS

Hex Strobed Inverting Buffers

B Description

The MN4502B/S are 3-state output inverting buffers with a
strobe terminal, and can drive 1 TTL in the 74 series.

H Truth Table
Input Output
Dy E EO Oy
L L L H
H L L L
X H L L
X X H Z

Note) X :don’tcare
Z : high impedance

B Logic Diagram (1/6)

T T T T T T

|

S R _J
Eo—

3
o
o

o

B Maximum Ratings (Ta=25C)

16-Pin * Plastic DIL Package

P-4

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

D3 E N E Vop

0. [2] 15] Ds
Dy E »[;;“E Oe

n B
o[ R
0[5 o,

0. [7] 10] o,
Vss E O—E 04

%%

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \'
Input Voltage Vi —0.5~Vppt+0.5* v
Output Voltage Vo —0.5~Vpp+0.5* \'
Input Current +1 max. 10 mA
Output Current +1 max. 30 mA
Power Dissipation | Ta=—40~+60TC p max. 400 W
(per package) Ta=+60~=+85C P Decrease up to 200mW rating at SmW/°C
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+4150 c

* Vpp + 0.5V should be under 18V

Panasonic — 182 —



CMOS Logic MN4000B Series MN4502B/MN4502BS

M DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta'=—40°C ’Ija=25°C Ta=85°C Unit
(V) | bol min. | max.| min. | max.| min. | max.
) 5 — a4 | =1 4] =130
(Szllll::lsl(}:'exng;‘::fr 10 | Ipp | i==Vssor Vp - 8 | — 8 | — | 60| m
15 — | 16| — | 16| — |12
5 _ — 10.05| — |0.05] — |0.05
Qutput Voltage 10 | v |V veser Vo — 0.05| — |0.05] — |0.05| V
15 [Tol <1xA — 0.5 — [0.05| — |0.05
Output Votage 5 VimVecor Vap 495 | — |4.95] — |4.95] —
High Level 10 | Vou Ll < 1A 9.95| — |9.95| — |9.95| — | V
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 1.5 | — | 1.5 | — | 1.5
Input Voltage 10 | Ve ||Tol<1A | Vo=1V or 9V — 3| —|3|—=1]3/|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
5 Vo=0.5Vord.5V | 3.5 | — [ 3.5 | — | 3.5 | —
Tt Vorase 10 | Vi |[To/<1pA | Vo=1V or9v =7l —=|7|—]vV
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
4.75 Vo=0.4V, V;=0 or 5V 35 | — |29 | — 23] — -
Qutput Current 10 | Io. |Vo=0.5V, Vi=0or 10V 2| — (10| —|8|— |m =
15 Ve=1.5V, V=0 or 15V 24 | — [ 20| — |16 | — =
5 Vo=4.6V, Vi=0or 5V 12 | — | 1 — |08 | — —
Pyt Current 10 | —Iox|Vo=9.5V, Vi=0 or 10V 3.8 | — 32| — |25 | — |ma _
15 Vo=13.5V, Vi=0 or 15V 12| — 1w | —1|8 | —
Output Current High Level | 5 —Iou| Vo=2.5V, V=0 or 5V 3.8 — 3.2 —_ 2.5 — mA
Input Leakage Current 15 |£I; | V=0or 15V — 0.3 — 0.3 — 1 MA
ssute | Letkose ComenHigh Levet] 15 | Tozu | Vo=Vpp — |16 | — |16 | — 12
O | e cumen LowLevd | 15 |—To71 | Vo=Vss 16| — 16| — |1z | ™
W Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vpp (V) Symbol min. typ. max. Unit
5 — 30 90
Output Rise Time 10 trin — 15 45 ns
15 — 12 36
5 — 25 75
Output Fall Time 10 truL — 12 36 ns
15 — 8 24
Propagation Delay Time 5 - 85 255
Dn. E—On (HoL) 10 tpuL — 40 120 ns
15 — 35 105
Propagation Delay Time 5 - 80 240
Dn, E—On (L—H) 10 trLy — 35 105 ns
15 — 30 90
High Level Output Disable Time 5 o 60 180
EO—0On (H) 10 truz — 55 165 ns
15 — 55 165




CMOS Logic MN4000B Series MN4502B/MN4502BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vob (V) Symbol min. typ. max. Unit
Low Level Output Disable Time 12 - Zg 122
—_ t - ns
EG—On (L) Lz
15 — 30 90
High Level Output Enable Time S - 60 180
E.G o (H 10 tPZH - 35 105 ns
~0n () 15 - 30 90
5 — 55 165
Low Level Output Enable Time
— 10 tpzL — 25 75 ns
EO—On (L)
15 - 20 60
Input Capacitance Cr — — 7.5 pF
o Switching Time Test Circuit and Waveforms o 3-State Test Circuit and Waveforms
1. Test Circuit TEST S1 S2 S3 S4
teuz Open Closed Closed Open
T Vob trLz Closed Open Open Closed
tezL Closed Open Open Closed
EO
E o1 tezu Open Closed Closed Open
P.G. o—| D1  02f—o lCl
o—{D2 O3f}—o ; 1. Test Circuit
D3 O4}p—o
D4 O5fp—o
©- D5 O06}—o T Voo
© D6
P.G. EO
AY
ss - - o1 - Vop
”» Vop -© D1 O2p—o ' 1
1 p2 03}—o ;; 1k0
S4 o—|D3 04— S1
D4 O5fp—°
D5 06— s2
Dé
2. Waveforms S3 ,I,.
Vss
! >
20ns 20ns
Vop
Input 9?7% 90%
1?,?7/0/” S0% N, 10% Vee 2. Waveforms
toH L —— i +— teLu
g e Vo 30,
Output 0% Q% 50”/& 90% I il Vop
10% 10% Input 90%
Vou 50% N 10
—’—‘;‘—tTHL —’l—-“‘ trin . Vss
teLz fe—tpzL
0% Voun
‘10% {*0.5VatV9D=5V,
10V, and 15V
Output  tpu tezn  ~9gVat Vop=5V
—-———q 90% ~6Vat Vpp=10V
K ~10V at Vpp==15V
10%
VoL

Panasonic — 184 —



CMOS Logic MN4000B Series

MN4503B/MN4503BS

MN4503B /MN4503BS

Hex Non-Inverting 3-State Buffers

M Description

The MN4503B/S are non-inverting tristate buffers which have a
high current source and sink capability. There are two disable
inputs (EO,, EO4) which enable control of 2 or 4 circuits
independently. A High on the EO4 makes outputs 1 through 4
High impedance, and the EO, makes outputs 5, 6 High imped-

ance.

MN4503B/S are equivalent to MOTOROLA MC14503B.

H Truth Table

Input Output
I EO 0
L L L
H L H
X H Z

Note)
B Schematic Diagram (3 state 1/6)

X: don’t care; Z: high impedance (OFF mode)

16-Pin * Panaflat Package (SO-16D)

Pin Configuration
_ U/
£o. [(LH 16] Voo
00 I E} E EO,
0, 3] 14 15
|
Oz E E I6
By e
03 E E Iy
Vss 8] 9] 0,
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~Vpy+0.5* \4
Output Voltage Vo —0.5~Vpyt+0.5* \Y
Peak Input - Output Current +1 max. 25 mA
Power Dissipation | Ta=—40~-+60T p max. 400 W
(per package) Ta=-+60~+85C D Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~4150 T

* Vpp + 0.5V should be under 18V

L



CMOS Logic MN4000B Series MN4503B/MN4503BS

B DC Characteristics (Vss=0V)

R Ta=—40TC Ta=25TC Ta=85T
Item Voo | Sym Conditions : : : Unit
(V) | bol min. | max. | min. | max.| min. | max.
Q P 5 — 4 — 4 — 30
uiescent Power
Supply Current 10 IDD V[=V55 or V[)[) - 8 — 8 — 60 /4A
15 — 16 — 16 — 120
5 Vi=V. V. — 1005 — |0.05| — |0.05
Output Voltage 1= Vss Or Vpp _ _ _
Loyt X8 10| Vo |0 0.05 0.05 0.05 | V
15 — 1005 — |0.05| — [0.05
5 Voo v 495 | — [495| — [495] —
Output Voltage 1= Vssor Vpp . . o
High Level 10 Vou | 9.95 9.95 9.95 v
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
1t .,
Input Voltage 10 | Vi ||Tol<14A | Vo=1Vor9V — 3| =13 |—]3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V 3.5 — 3.5 — 3.5 —
Input Volt
High Level 10 | Vi |ITo| <1xA | Vo=1V or 9V 7 =7 | —=|7]—1|V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
4.75 Vo=0.4V, Vi=0or 5V 1.7 — 1.4 — 1.1 —
Output Current _ _ _ _ _
Low Level 10 Io. | Vo=0.5V, Vi=0 or 10V 4.8 4 3.2 mA
15 Vo=1.5V, Vi=0 or 15V 12 — 10 — 8 —
5 Vo=4.6V, V=0 or 5V 1 — 0.8 | — 0.7 —
Output Current _ — — — —
High Level 10 | —Iox | Vo=9.5V, Vi=0or 10V 2.4 2.2 1.8 mA
15 Vo=13.5V, Vi=0 or 15V 6.6 — 6 — 4.8 —
Output Current High Level | 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — | 1.1 — mA
Input Leakage Current 15 | £I; | Vi=0or 15V — 0.3 — 0.3 — 1 HA
sowe | Leskage CurentHah Levell 15| Tozy | Vo= Vipp — | 1.6 | — | 1.6 | — 12 A
Ouput P Leakage Cunrent Low Level| 15 [—T7; | Vo=Vsg — 1.6 — 1.6 - 12

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vpp (V) Symbol min. typ. max. Unit

5 = 35 105

Output Rise Time (Fi&- 1) 10 trom - 20 60 ns
15 — 15 45
5 — 30 90

Output Fall Time (Fig- 1) 10 Ta— - 15 45 ns
15 - 10 30
5 — 60 180

Propagation Delay Time (Fig. 1) 10 teLn — 25 75 ns
15 — 20 60
5 — 70 210

Propagation Delay Time (Fig. 1) 10 teuL — 30 90 ns
15 — 25 75
. ' 5 — 45 135

Shichmmminpr el j0 | |- | o® | |
15 -~ 30 90
5 - 60 180

o @)™ igh mpadance (v 9| 17 triz - s s s




CMOS Logic MN4000OB Series MN4503B/MN4503BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)
Item Vpp (V) Symbol min. typ. max. Unit
5 - 75 225
3-State Propagation Delay Time _
High Impedance ~ O (H) (Fig. 2) 10 tpzu 35 105 ns
15 — 30 90
; 5 — 95 285
-State Propagation Delay Time _
High Impedance — O (L)(Fig. 3) 10 tezL 40 120 ns
15 — 30 90
Imput Capacitance C — — 7.5 pF
o Switching Time Test Circuit and Waveforms
(Fig. 1) trin, traL, tpLH. tPHL
1. Test Circuit 2. Waveforms
20n: 20ns
EO ~ Il
7;7 %% 9% Voo
Voo Input 50% 50% 5
10% 10% |
B tru
Output ' '

PG

Vss I Ci

(Fig. 2) tpuz, tpzu, tpLz, tpzL
1. Test Circuit

EO
P.G.
Voo
Input ¢ Output
Vss @ 1k ; C
(teuz, tpzu)
EO
PG
Vin
1k
Input Output
Vss

;Q

(tprz, tezL)

90%
Output 50%

10%

2. Waveforms

Output

Output




CMOS Logic MN4000B Series

MN4510B/MN45108S

MN4510B /MN4510BS

BCD Up/Down Counters

Bl Description

The MN4510B/S are BCD up/down counters composed of a gate
circuit with the function of D-flip-flop 4-stage and T-flip-flop.
The counter is cleared when MR is “H”. High speed operation is
possible due to internal synchronization.

The MN4510B/S are suitable for up/down counters, frequency
synthesizers which need low power dissipation and high noise
immunity, and also for A/D and D/A converters.

They are equivalent to MOTOROLA MC14510B and RCA
CD4510B.

B Truth Table

MR PL |UP/DN| CE CP Mode
L H X X X load
L L X H X no change
L L L L va count down 16-Pin * Panaflat Package (SO-16D)
L L H L va count up
H X X X X leset Pin Configuration
/
PL E E Vpbp
0s 2H 15 cp
Ps B:'— _E 02
Po E"“ BCD *E Py
_ Up/Down
CE E—O Counter —m P
oEH o
TC [T 10| uP/DN
Vss [B] T8 wr
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 %
Input Voltage v —0.5~Vpy+0.5* vV
Output Voltage Vo —0.5~Vp+0.5* \
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 .
(per package) Ta=4+60~+85C b Decrease up to 200mW rating at 8SmW/°C mW
Power Dissipation (per output terminal) P max. 100 mW
Operating Ambient Temperature Topr —40~485 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

— 199 __




CMOS Logic MN4000B Series

MN4510B/MN45108S
M DC Characteristics (Vss=0V)
] —— 407 =251 Ta=85C
Item Voo | Sym Conditions Ta. 40C F[ja 3¢ _a 8 Unit
(V) | bol min. | max.| min. | max. | min. | max.
A 5 — T2 — ]2 | — ]150
e pone” 10 | Top | Vi=Ves or Voo — |40 | — | 20| — |30 | ua
15 — | 80 | — | 80 | — | 600
5 Ve o ¥ — Jo.05| — Jo.05] — [o.05
Output Voltage I= Vss or Vpp _ _ o
Soeput V8 10| Vo | 0.05 0.05 0.05 | V
15 — 005 — |0.05| — |0.05
5 Ve op 495 — 495 — [4.95] —
Output Voltage 10 | Vog | SO 9.95| — [9.95| — |9.95| — | V
8 [Tol <1xA
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vord5V | — [ 15| — |15 | — | 1.5
Input Voltage 10 | Vie ||1o) <1#A | Vo=1V or 9V — 3| =13 | =13V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
ot Vel 5 Vo=0.5Vor4.5V | 3.5 | — | 35| — | 3.5 | —
High Level & 10 | Vg |[Io| <14A | Vo=1V or 9V 7l — 7| =] 7| =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 0=0.4V, V=0 or 5V 052 | — |o044| — |o0.36| —
Output Current 10 | Io | Vo=0.5V, Vi=0or 10V 13 — | 11| — 09| — | mA
15 Vo=1.5V, Vi=0or 15V 36| — | 3 | — | 24| —
5 Vo=4.6V, Vi=0 or 5V 052 — |o0.44] — |0.36| —
Output Current _ -
ngh Level 10 _IOH VO—QSV, V[-O or IOV 13 - 11 - 09 - mA
15 Vo=13.5V, ;=0 or 15V 36| — | 3 | — |24 —
Output Current High Level| 5 | — Loy | Vo=2.5V, V;=0 or 5V 17 — [ 1a ] — 1] — [ mA
Input Leakage Current 15 +I; | Vi=0or 15V — 0.3 — 0.3 — 1 MA
B Logic Diagram
Po
MR {
PL | EJ Y
cP i

o
2
]

—
Q

I



CMOS Logic MN4000B Series MN4510B/MN4510BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 145 435
10 tpHL - 60 180 ns
CP—On (H-L)
15 — 45 135
Propagation Delay Time 5 - 155 465
10 trLn - 65 195 ns
CP—On (L—H)
15 — 45 135
Propagation Delay Time 5 o 260 780
— 10 tpu — 105 315 ns
CP—TC (H-L)
15 - 75 225
. . 5 — 180 540
Propagation Delay Time 10 75 295
CP—TC (L—H) tren "
15 — 55 165
Propagation Delay Time 3 a 122 ::(752
1 N —_—
PL—On (H—L) trii "
15 — 40 120
Propagation Delay Time 13 - 1;3 Zig
PL—On (L—H) teu "
15 — 50 150
Propagation Delay Time 12 - i?g ;22
PL-TC (H—L) trat "
15 — 80 240
. . 5 — 250 750
Propagation Delay Time
J— 10 tp]_H - 110 330 ns
PL—-TC (L—-H)
15 — 80 240
Propagation Delay Time 5 - 165 495
[ — 10 truL - 65 195 ns
CE—-TC (H-L)
15 — 50 150
Propagation Delay Time 5 - 145 435
R — 10 tp[_H - 60 180 ns
CE-TC (L—H)
15 — 45 135
Propagation Delay Time 5 - 205 615
JU— 10 tpHL - 65 195 ns
MR—On, TC (H—L)
15 — 45 135
Propagation Delay Time z - ziz ;Zg
— 1 t —
MR—TC (L—H) PLH "
15 — 50 150
5 — 45 135
Minimum Clock Pulse Width 10 twepL — 20 60 ns
15 — 15 45
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CMOS Logic MN4000B Series MNA4510B/MN4510BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)

Item Vob (V) Symbol min. typ. max. Unit
5 — 55 165
Minimum PL Pulse Width 10 twpLu - 25 75 ns
15 — 15 45
5 — 60 180
Minimum Reset Pulse Width 10 twMmrH — 25 75 ns
15 — 20 60
5 — 65 195
Reset Recovery Time 10 trMR — 20 60 ns
15 — 15 45
5 - 75 225
PL Recovery Time 10 trpL — 25 75 ns
15 — 15 45
Set-up Time 5 o 50 150
PnPL 10 tsu - 25 75 ns
15 — 20 60
Set-up Time 5 - 125 375
UP/DN—CP 10 tsu — 50 150 ns —
15 — 35 105 —
Set-up Time 5 - 60 180 g
CE—CP 10 tsu — 20 60 ns g
15 — 10 30
Hold Time 5 B 0 10
PnoPL 10 thold - —20 5 ns
15 — —20
Hold Time > B - %
UP/DN-CP 10 s - -3 » "
15 — -25 15
Hold Time 5 - 40 20
CE—CP 10 thold — —15 5 ns
15 — -10
5 5 10 —
Maximum Clock Frequency 10 fmax 12 24 — MHz
15 17 34 —
Input Capacitance C — — 7.5 pF




CMOS Logic MN4000B Series MN4510B/MN4510BS

e Switching Time Test Circuit and Waveforms

1. Test Circuit 2. Waveforms
Von
% 20ns 20ns
0% 0%
PL o W T o%
CE o ) %
MR
v UP/DN ore Jgg?g‘%
[P.G}o—- E CcP 0 }-o trin — }' )
Po v
° P, Os o E T Nson 509
P2 TC}o T C
P; -
_— S

Input (CP) / \ 50% \ 50% \

Awein trpr

Input (CP) Input (PL) 50% (0%
tsu thold
Input (CE) e
Input (UP/DN) Input (MR) 50% ‘wj
twrmn
Waveforms showing minimum pulse width for CP, set-up Waveforms showing minimum pulse width for PL and MR,
and hold times for CE to CP and UP/DN to CP recovery time for PL and MR and set-up and hold times for

Pnto PL
M Timing Diagram
CP 'U['UTUF'UF‘UFUFUTUF’UF'U[LFU’UFUF'U‘UFU'UHJ'U'UFU'Lk

CE
UP/DN 1

MR B
PL 1] i

P

0 Voo
P, ' J
P, )

P, Vss
o L Mt ir it 1 eI UL
0O, f
0, |
03 —1

Count | Ofl1 ]| 231456 718]9|8|7]|615[4]3]2|110j0[9][6]7]0

Danacnnir — 109 —



CMOS Logic MN4000B Series

MNA4511B/MN4511BS

MN4511B/MN4511BS

BCD-to- 7- Segment Decoder/Drivers

M Description

The MN4511B/S are decoder/drivers which convert from 4-bit
latch and 4-bit BCD code input to 7-segment output.

Features are lamp test input (LT) for display tests, blanking
input (BI) to adjust turn-off at pulse drive and brightness, and
latch enable input (EL) to latch BCD input tentatively.

Output is obtained by driving directly or through driver element
LED, LCD and fluorescent lamp since an NPN bipolar transistor
and N-channel MOS transistor are connected complementarily.
Application examples are measuring equipment, clocks and
timers.

They are equivalent to MOTOROLA MC14511B.

M Segment Configuration

16-Pin ¢ Panafiat Package (SO-16D)

T

¢ / / b Pin Configuration
4
m S
DB[Z E VDD
e ¢
d pe[2H 18] of
— —
LT 3H F—T_Z] 0g
Bif4 4 7-Segment '_‘13 [¢]
. Dlsplay E Decoder j 2
E—I:Er Driver —E Op
10 2 ZnenC e nicnc =l =%
L nC | oy L
Vss E E Oe
I Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vob —0.5~+18 \Y
Input Voltage Vi —0.5~Vpp+0.5%* \%
Output Voltage Vo —0.5~Vppt+0.5%* \'%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~-+60C P max. 400 W
(per package) Ta=—+60~+85C b Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Pp max. 100 mW
Maximum Output Driving Current T oH max 25 mA
Maximum Output Power*2 PoH max. 50 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* 1 Vpp+0.5V should be under 18V * 2 Pou max=Ion (Vop— Von)




CMOS Logic MN4000B Series MNA4511B/MN4511BS

B DC Characteristics (Vss=0V)

R Ta=—40TC Ta=25C Ta=85C
Item Voo | Sym Conditions a. " ,a Unit

(V) | bol min. | max. | min. | max.| min. | max.

Quiescent P 5 — T2 =12 | — 150

uiescent Power

Supply Current 10 Iop | Vi=Vss or Vip — 40 — 40 — 300 MA
15 — 80 — 80 — 600
5 Vi=V Vi — 1005 — |0.05| — |0.05

Output Voltage 1= Vss or Vpp _ _ _

Datput Vo 10| Vou | 0 0.05 0.05 0.05 | Vv
15 — 1005 — |0.05| — |0.05

Out Vol 5 Vi=V. v 4.95 — | 4.95 — | 4.95 —

utput Voltage 1= Vss Or Vpp

High Level 10 Vou | 0 9.95 | — |9.95| — 995 — | v
15 14.95| — (14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — | 1.5 — 1.5

Jput Voltage 10 | Vie |[5o|<1KA | Vo=1V or gV — 3| —|3|—]3/|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —

I Vol 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —

High Level o 10 | Vin |[lo/<1#A | Vo=1V or 9V 7l =7l =7 =1]v
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 052 | — |0.44] — [0.36] —

Output Current _ _ _ _ _

Low Level 10 Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —

Input Leakage Current 15 +1I; | i=0or 15V — 0.3 — 0.3 — 1 HA

B DC Characteristics (Vss=0V)

Item Voo | Sym- Conditions Ta.=——40°C T,a=25°C '1ia=85°C Unit
(V) | bol min. | max. | min. | max.| min. | max.
5 4.10 | — |4.10 | 4.40 | 4.10 | —
10 Vou | Jov=0mA 9.10 | — [9.10]9.40 |9.10 | — \Y
15 14.10 | — {14.10(14.40 |14.10| —
5 — — — |1 4.30 | — —
10 Vou | Ion=5mA — — — 19.30 | — — \%
15 — — — [14.30| — —
5 3.60 | — |3.60|4.25|3.30| —
10 Vou | Ion=10mA 8.7 | — |8.75]9.25|8.45 | — \Y%
Output Driving 15 13.75| — |13.7514.25 |13.45| —
Voltage 5 — — — | 4.20] — —
10 Vou | Ion=15mA — — — 19.20| — — \%
15 — — — 114.20f — —
5 2.80 | — |2.80|4.20|2.50 | —
10 Vou | Ion=20mA 8.10 | — |8.109.20|7.80 | — v
15 13.10| — |13.10|14.20|12.80| —
5 — — — | 4.15 | — —
10 Vou | Ion=25mA — — — 19.20 | — — \Y%
15 — — — 114.20| — —
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CMOS Logic MN4000B Series MNA4511B/MN4511BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

I

Item Vop (V) Symbol min. typ. max. Unit
5 - 18 54
Output Rise Time (Fi&- 1) 10 trin - 1 33 ns
15 — 9 27
5 — 60 180
i (Fig. 1) -
Output Fall Time 10 tTHL 30 90 ns
15 — 20 60
. 5 — 155 465
Propagation Delay Time (Fig- 1) 10 . 60 180
Dr—On (H—L) Pk "
15 — 40 120
. 5 - 135 405
Propagation Delay Time (Fig. 1) 10 t 55 165
- n
Dn—0On (L—H) PLK :
15 — 40 120
. 5 — 160 480
Propagation Delay Time (Fig. 2) 10 ¢ 60 180
EL—On (H—L) PHL ne
15 — 45 135
. — 1 48
Propagation Delay Time (Fig. 2) 12 22 182
EL—On (L—H) tern ne
15 — 45 135
Propagation Delay Time (Fig. 3) 12 o 120 jgg
BI-On (H—L) tra 50 "
15 — 35 105
Propagation Delay Time (Fig. 3) 12 - 122 ::;Z
BI-On (L—H) truu "
15 — 30 90
Propagation Delay Time (Fig. 4) 15 - 25 ]35
ﬁ—‘On (H—'L) 0 tpH]_ s 5 5 ns
15 — 20 60
Propagation Delay Time (Fig- 4) 1(5) - Zg 132
CT—0n (L—H) teus "
15 — 20 60
5 — 25 75
. (Fig. 2)
Ainimum EL Pulse 10 tweLL - 10 30 ns
15 — 8 24
: 5 — 15 45
Set-up Time (Fig. 2) 10 ¢ 5 15
Dn—EL su ne
15 — 5 15
Hold Time (Fi&- 2) > B 10 3
Dn—sEL. 10 thold - 5 15 ns
15 — 5 15
Input Capacitance Ci — — 7.5 pF




CMOS Logic MN4000B Series MNA4511B/MN4511BS

® Dynamic Signal Waveforms

(Fig- 1) treu, trup, teur (Dn—On), tpLy(Dn—On) (Fig. 2) teur(EL—On), tpLy(EL—On), twerr, tsu, thod

20ns 20ns
re K
0% 90%
Da 150%0 \ 50%
10% N 10%

i
0,
tpuL }
Input Dg, D¢, Dp and EL= “L”
Input Bl and LT= “H"
Input Dg, D¢ and Dp= “L”
Input BI and LT= “H”
(Fig. 3) tpu(BI=0n), tpru(BI—0n) (Fig. 4) tPHL(ﬁ"'On), tPLH(ﬁ“’On)
20ns 20ns 20ns 20ns
I} - —
BT 90%’5 f 90% . 90% ? 90%
B s0% N A 50% LT 50% || A 509
10% 10% 10% 10%
>+ tTHL
90%
0.~0 50% 0.~0, 50% 50%
ae 10%
teuL !
teLu 1 >—t—truL

Input Da, Dg, Dc and EL= “L”

Input Dp and LT= “L” Input Da, D and EL= “L

Input D¢, Dpand BI= “H”
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MN4511B/MN4511BS

CMOS Logic MN4000B Series

M Truth Table

Display

blank

blank

blank

blank

blank

blank

blank

OQutput
Ob Oc Od Oe of Og

Oa

Dc Ds Da

Input
Do

H

=L

: defined by the added BCD code at EL

:don’t care  *

X

Note)

) Bi
Ilatch
: T

Dp

tch
3

DTi h
|_

latch
2

0|

latch
Py

I

D

Da

EL

M Logic Diagram

:
2220

LT

O

04

Oe

Ot

Og

Driver
Logic

Cp

Vss
(Output Stage Schematic Diagram)

(One latch)




CMOS Logic MN4000B Series

MN4512B/MN4512BS

MN4512B/ MN4512BS

8-Input Multiplexers

H Description

The MN4512B/S are 8-channel data selectors which select data
inputs (Ip ~ Iy) by select inputs (S, S1, S3). A High on the
output enable forces the output high impedance (tristate),
independent of any other conditions.

A High on the inhibit input (E) and a Low on the enable output
(EO) inhibits the data select, and the output (O) becomes Low.
The MN4513B/S are equivalent MOTOROLA MC14512B and
RCA CD4512B.

M Logic Diagram

So Si S2

16-Pin « Panaflat Package (SO-16D)

Pin Configuration

I E‘— 15| EO
L BEH i o
L e [E) S2

I“E__‘ Multiplexer _E s,

15 [6] 1] so
I [7H {10 E

Vss [8] [ ) P

Pin Explanation
So, S1, Sz Select input

EO . Output enable input
E . Inhibit input

I~1I; . Multiplexer input
0 . Multiplexer output

Danacnanir — 10 __
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CMOS Logic MN4000B Series MN4512B/MN4512BS
M Truth Table
Input Output
EO E S. S, S, I, I, I, I, L Is Ie I, (0]
L H X X X X X X X X X X X L
L L L L L L X X X X X X X L
L L L L L H X X X X X X X H
L L L L H X L X X X X X X L
L L L L H X H X X X X X X H
L L L H L X X L X X X X X L
L L L H L X X H X X X X X H
L L L H H X X X L X X X X L
L L L H H X X X H X X X X H
L L H L L X X X X L X X X L
L L H L L X X X X H X X X H
L L H L H X X X X X L X X L
L L H L H X X X X X H X X H
L L H H L X X X X X X L X L
L L H H L X X X X X X H X H
L L H H H X X X X X X X L L
L L H H H X X X X X X X H H
H X X X X X X X X X X X X Z
Note) X :don’tcare
Z : high impedance (OFF Mode)
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \Y%
Output Voltage Vo —0.5~Vpy+0.5* \Y%
Peak Input - OQutput Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400
(per package) Ta=+60~+85C Pp Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4512B/MN4512BS

B DC Characteristics (Vss=0V)

Item Vop | Sym- Conditions Ta‘= —4t Ta=25% Ta=85C Unit
(V) | bol min. | max.| min. | max. | min. | max.
‘ 5 — 20| — 20| — | 150
(Slzllllfl:l(;f= Igul:;ﬁfr 10 | Iop | Vi=Vssor Vop - 0 | — 40 | — | 300 | uA
15 — | 80 | — | 80 | — | 600
5 v — Toos| — Jo.0s| — [o.05
OQutput Voltage 10 | vy | Vesor Voo — 005 — [o.05] — [0.05]| V
[To] <1pA
15 — |o.0s| — |o0.05| — [o0.05
5 ~ 495 | — |49 | — |49 | —
g aee 10 | Vou ,‘;‘:’:5 X Voo 9.5 | — |9.95| — |9.95| — | V
15 oA 14.95| — |14.95] — [14.95] —
5 Vo=0.5Vord.5V | — | 1.5 | — |15 | — | 1.5
Input Voltage 10 | Vi |[Lo| <1#A | Vo=1V or 9V — s | =13 | ]3|V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
5 Vo=0.5Vor4 5V | 3.5 | — | 35| — | 3.5 | —
Hh e ° 10 | Vi ||Io|<1#A | Vo=1V or 9V 7| =l 7| =|7|=1|V
15 Ve=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0 or 5V 052 — |o.44| — |0.36| —
Qutput Current 10 | I |Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 | — | 3 | — |24 | —
5 Vo=4.6V, V;=0or 5V 052| — |o044| — [0.36 | —
Dyt Corront 10 | —Iou | Vo=9.5V, Vi=0or 10V 13| — |11 — 09| — | ma
15 Vo= 13.5V, V;=0 or 15V 3.6 | — | 3 | — |24 ]| —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | i=0 or 15V — 0.3 — 0.3 — 1 HA
sswe | Ltk ComentHigh L) 15 ) Tozy | Vo=Vpp — | 16| — | 1.6 | — 12
Output Pin H#A
tatge e v o] 15 | — Loz | Vo=Vss — 6] —J1e][ — [ 1

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vpp (V) Symbol min. typ. max. Unit

5 — 60 180

Output Rise Time 10 triu — 30 90 ns
15 — 20 60
5 — 60 180

Output Fall Time 10 tTHL — 30 90 ns
15 - 20 60
Propagation Delay Time 5 B 100 300

Inm0 (L—H) 10 teLu — 40 120 ns
15 — 30 90
ion Delay Ti 5 - 100 300

P’; pigguz’;_’;ay ime 10 tonn - 40 120 ns
15 — 30 90
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CMOS Logic MN4000B Series

(LT

MN4512B/MN4512 BS
M Switching Characteristics (Ta=25C, Vss=0V, C1.=50pF) (continued)
Item Von (V) Symbol min. typ. max. Unit
P; ation Delay Ti 5 - 150 450
ropagati elay Time
Sp gO (L H)y 10 teLu - 60 180 ns
" 15 — 40 120
. . 5 - 140 420
Propagation Delay Time
S 0 (H L) 10 tpHL - 55 165 ns
" 15 — 40 120
— 165
Propagation Delay Time 5 5
— 10 tpLu — 25 75 ns
E—O0 (L—H)
15 — 20 60
. . 5 — 60 180
Propagation Delay Time
— 10 teuL - 25 75 ns
E—0 (H—L)
15 — 20 60
. . 5 - 35 105
High Level Output Disable Time 10 ¢ 20 60
— 7 - n
EO—0 (H) PHL ®
15 — 15 45
Low Level Output Disable Ti ° B % 105
oW
ow evel Output Disable Time 10 toiz _ 15 45 ns
EO—O (L)
15 — 10 30
High Level Output Enable Time 5 a 3 105
—_ 10 tPZH - 15 45 ns
EO—O (H)
15 — 10 30
5 — 35 105
Low Level Output Enable Time
_ 10 tPZL - 20 60 ns
EO—-0 (L)
15 — 15 45
Input Capacitance Cr — — 7.5 pF

Ana



CMOS Logic MN4000OB Series

MNA4514B/MN4514BS

MN4514B /MN4514BS

4-Bit Latch /Line Decoders (High)

B Description

The MN4514B/S are decoders which convert 4-bit input to
16-bit output with the function of latching the input data.

Only the selected output becomes “H”.
The latch is an R-S type flip-flop and input data is held imme-
diately before the strobe input changes from “H” to “L”.

M Truth Table

Input Output
E | Ao| At{A2| A3] Oof O1] O2{ O3] O4| Os| O [ O7 | O8 | O | O10| On | O12| O13 | Oe | O15
HiX|X[X|X|L|LjL/L/L|L|L|L|L|L|LI/LJL|JL|LJL
LiLjL|LjLyH|L|L|L|LjLjJLjL|L{LJLI{LJL{L{L]|L
LIH|LjL|L)L|HjLjLjL|L|L|L|L|L|LJL|JL|L|LJL
L|L/H|[L|LJL|L|H|L|L|L|L|L/L|JL|L|L]JL|LIL|L
L{H|H|L|LJL|L|L|H|LJL|LJLJLJL|JLJL|LJLJL[|L
LiL|LjH|L)L]L|JL|L/H|LJL|L|L|L|LJL|L|L|L|L
LIH|L{H|LlL|L|L{LjL|H|lL|L{LlLjL{L|iL|LjL{L
L|L|H/H|L|JL|L|L|L|L|L|H|L|/L|L|L|L{LJL|L]|L
LIH/HH|LjL|L|L/L|L|L|L|H|L|L{L|L|L|L{LL
L|L|L|L{H|L|L|LjL|L|L|L|LJH|L|L|L|L|L|L|L
L/H/L|L|H|L|L|L|L|LjJL|L|L|{L|{H|L|L|L|L|L|L
L|L|H|L|H]JL|L|L|L|L|L|L|JL|LIL|H|LIL|L|L|L
LIH/H|L{H|L|L|L{LjL{L{L|L|L|L{L{H|L|L|{L]|L
LiLjLiH|HjLjLjLiLjLjLjL L LjLjLJLJH|L{LJL
LI|H|L/H/HJL|L|L|L|L|L|L|L|LJLJLI/L]{L|H|L|L
LILIH/H/H|jL{jL|LjL/L|{L|{L|JL|L{L|L|L|L|{L{H|L
L|H/H/H{H|L|L|LjL|L|LjL|L|L{L{L/L|L|LJL|H
Note) EL =H; X : don’t care
B Logic Diagram

Aoo{>o——_D:L O1s

latch O“

O13

Alo-Dc

Azo—Dc

Aso-Dc

ELo]>

Y
99,

latch

9

latch

v
A

latch

vy
o

5 P 0n

H >0

H Do 0n

S0

D‘D—*’Os
5 Oo>—0r

3 P06

>0
>0,

>0

o>

7 >0

H >0

P-5

24-Pin « Plastic DIL Package

P-6

24-Pin - Panaflat Package (SO-24D)

Pin Configuration

EL[I—Y 24] Voo
Bl L@As
o, [4} I——EAZ
o (oo
0s[6]— 190
o [7} —18]0s
i Himo
o. o Higo
0. [0} L—Eols
om— o

Vss [12] —H13] 01

Latch

R 0

(One latch)
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CMOS Logic MN4000B Series MN4514B/MN4514BS
M Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 vV
Input Voltage Vi —0.5~\,+0.5* vV
Output Voltage Vo —0.5~V+0.5* vV
Peak Input - Output Current =+, max. 10 mA
Power Dissipation | Ta=—40~+607C P, max. 400 o
(per package) Ta=+60~+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~-+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
ltem ?/{J/“ Sym- Conditions Ta=—40T 'lja=25°C Ta=85T Umit
) | bol min. | max. | min. | max | min. | max.
Quiescent Power 5 o 20 o 20 o 150
Supply Current 10 | Iop | Vi=Vss or Vi — | 40 | — | 40 | — | 300 | gA
15 — 80 — 80 — 600
Output Voltage 5 Vi=Vss or Vop — 10,05 — |005| — |0.05
Low Level 10 VoL o < 1A — [0.05| — 1005 — ]0.05 vV
15 — [0.05f — (005 — |0.05
5 B 495 | — [4.95| — [4.95| —
Pyt voltage 10 | Vo |V N Voo 9.95| — |9.95| — [9.95| — | V
15 ol <1 14.95| — [14.95] — |14.95] —
] 5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Tnput Voltage 10 | Vie |[Io|<1KA | Vo=1V or 9V — |3 | — ]3| =13V
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor 4.5V | 3.5 — 3.5 — 3.5 —
{;‘ig;‘,tL‘gs;;age 10 | Vie |[1o] <14A | Vo=1V or 9V 7 | — |7 | =] 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 — | 0.4 — ]0.36] —
Quiput Current 10 | Lo | Vo=0.5V, Vi=0or 10V 13 — 11| — 09| — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — [ 0.44] — [0.36| —
Dby Corrent 10 | —Ton | Vo=9.5V, Vi=0or 10V 13 — | 11| — [09] — | mA
15 Vo=13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | i=0or 15V — 0.3 — 0.3 — 1 MA

AnA
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CMOS Logic MN4000B Series MNA4514B/MN4514BS

B Switching Characteristics (Ta=25C, Vss=0V, CrL=50pF)

Item Vo (V) Symbol min. typ. max. Uﬁit
5 — 85 255
Output Rise Time (Fig: 1) 10 triu - 35 105 ns
15 — 25 75
5 — 90 270
Output Fall Time (Fi&- 1) 10 truL - 35 105 ns
15 — 25 75
: 5 — 270 810
Propagation Delay Time (Fig. 1) 10 . % 085
> - ns
An, EL—On (L—H) L
15 — 65 195
. 5 — 260 780
Propagation Delay Time (Fig- 1)
10 tpH[_ - 95 285 ns
An, EL—=On (H—L)
15 — 65 195
. 5 — 200 600
Propagation Delay Time (Fi8- 1)
_ 10 trLn — 70 210 ns
E—On (L—H)
15 — 50 150
Propagation Delay Time (Fig. 1) 5 - 175 525
— 10 tPHL - 65 195 ns
E—On (H—L)
15 — 45 135
(Fig. 2) 5 — 60 180
: ig.
I\\:hmd?l? um EL Pulse 10 tweLn — 20 60 ns
15 — 15 45
. 5 — 60 180
Set-up Time (Fig- 2) 1 ¢ 20 60
b ns
An—EL st
15 — 15 45
: 5 0 60 —
Hold Time (Fig- 2) i . o 2
- n
An—EL hold S
15 0 15 -
Input Capacitance Ci — — 7.5 pF
o Dynamic Signal Waveforms
(Fig. 1) trin. trun. teru. tpuL (Fig. 2) tWELH, tsu . thold
20n: 20ns
turin
["__—9'0%" %%
Input 1 An) 50% 50% 1\
“J 0% 10% 20ns 20n Input (EL) 50% ‘
tsu
Input (E)
ot Input (An) 50%
90%
Output 1On) 50%
10%

it 1oy —t

Waveforms showing minimum pulse width for
EL, set-up and hold times for Ap to EL

Set-up and hold times are shown as positive
values but may be specified as negative values.
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CMOS Logic MN4000B Series MN4515B/MN4515BS

MNA4515B /MN4515BS

4-Bit Latch /Line Decoders (Low)

M Description P-5

The MN4515B/S are decoders which convert 4-bit input to
16-bit output with the function of latching the input data.

Only the selected output becomes “L”.

The latch is an R-S type flip-flop and input data is held imme-
diately before the strobe input changes from “H” to “L”.

M Truth Table

Input Output 24-Pin « Plastic DIL Package
E | Ao[ Ai]As] A3| Qo] 01] 02| 03] 04| Os| 06| 07| Os | 00 [ Ot Ou| Ore Ouz Oue] Ois P-6
H|X|X|X|X|H|H|H|H|H|B|B|H|H|H|H|H|HA|H|H|H
L|L|L|L|L|L|H|H|H|H|H|H|H|H|H| HA|H|H|H|H|H
L|H|[L|L|L|H|L|H|H|H|H|H|H|H|H|H|H|H|H|H|H
L|L|H|L|L|H|H|L|H|H|H|A|H|H|H|H|H|H|H|H|H
L{H|H|L|L|H|H|A|L|A|H|A|H|H|H|H|H|H|H|H|H
L|L|L|H|L|H|H|H|H|L|H|H|H|H|H|H|H|H|H|H|H
LIH|L|H|L|H|H|H|A|H|L|H|H|H|H|H|A|H|H|H|H
L|L|H|H|L|H|H|B|H|A|H|L|[H|H|H|H|H|[H|H|H|H
LIHIHIHILIH/ B IR W HIHILI B R HIHIBHH 24-Pin - Panaflat Package (SO-24D)
L|L|L|L|H|H|H|H|H|H|H|H|H|L|H|H|H|H|H|H|H
L|H|L|[L|A|H|(H|[H|A|H|H|H|H|H|L|H|H|H|H | H|H
L|L|/H|L|H|H|H|[H|A|H|H|H|H|H|H|L|H|H|H|H|H - - .
L|R|H|L|H|H|H|H|H|H|H|H|H|H|H|H|L|H|H|H|H Pin Configuration
L|L|L|H|H|H|H|H|H|H|H|H|H|H|H|H|H|L|H|H|H
L|H|L|A|A|H|H|H|H|H|H|H|H|H|H|H|B|H|L|[A|H \_/
LIL|H[H|H|H[H[H|H[H[H|H|H|H[H[H|H[H[H[L]H EL{l1}[— EVDD
L|H|H|H|H|H|H|H|H|A|A|H|H|A|H|H|H|H|H|H]|L =

A |2 23
Note) EL =H; X : don’t care 0 Latchl
S B e

M Logic Diagram _

g g O7E t__'EAz

El O1o
L {19]On
18] 0s
17]0s
L1116] Ous
—H15] Ois
E Orz

L

Ago>oy

c@l

=

| [
|

ol
[~
|
1

| -

4-to-16
63 E Line |

Decoder

A1°—D=

latch

2
R

LD"—:D-]_ '_:p:—D"'D'“ Os Vss @ B
S

L1 L]

]
.

Az°—-D=

lansch : . ’—;DO_D_Q (?2 R o o0
EL MG D0
L'D"":Dj- ol L= >0y (One latch)




CMOS Logic MN4000B Series MNA4515B/MN4515BS
B Maximum Ratings (Ta=25T)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \%
Input Voltage Vi —0.5~Vpp+0.5* \Y
Output Voltage Vo —0.5~Vppt+0.5* \Y
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=-+60~4+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per cutput terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
R Ta=— 407 Ta=25% Ta=85C
Item V",“ Sym Conditions a, o ‘a °C a8 Unit
(V) | bol min. | max.| min. | max.| min. | max.
5 — 20 — 20 — 150
Quiescent Power
Supply Current 10 IDD V1=Vss or VDD - 40 - 40 - 300 /lA
15 — 80 — 80 — 600
5 VieV. v — 1005 — |0.05] — |0.05
Output Voltage 1= Vss 0T Vpp o o o
Low Level 10 VoL 10| < 1A 0.05 0.05 0.05 \Y%
15 — [0.05{ — (0.05| — |0.05
5 Vv v 495 | — (49| — |49 | —
Output Voltage 1= Vss or Vpp
High Level 10 Vou | 0 9.95 | — [9.95| — |9.95| — | V
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage
Lot vl B 10 | ViL ||Io|<1pA | Vo=1V or 9V — — | 3| =1 3 \Y
15 Vo=1.5Vor13.5V| — — — 4
| Vol 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
nput Voltage
High Level 10 | Vig ||Io|<1#A | Vo=1V or 9V 7=t 7 | =71 —=1vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — |0.44| — |0.36| —
Output Current 10 | Io. | Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 052 | — |0.44| — |0.36| —
Output
et 10 | —Tou | Vo=9.5V, Vi=0 or 10V 13 — |11 — |09 | — | mA
15 Vo= 13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | i=0or 15V — 0.3 — 0.3 — 1 MA




- yr— -

CMOS Logic MN4000B Series MN4515B/MN4515BS
I Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 85 255
Output Rise Time (Fig- 1) 10 triu - 35 105 ns
15 — 25 75
5 — 90 270
Output Fall Time (Fig. 1) 10 truL — 35 105 ns
15 — 25 75
" 5 — 270 810
Propagation Delay Time (Fig. 1) 10 ¢ 95 285
— - ns
An, EL—On (L—H) L
15 — 65 195
. 5 — 260 780
Propagation Delay Time (Fig. 1) 10 ¢ 95 285
—_ —_ ns
An, EL—On (H—L) e
15 — 65 195
Propagation Delay Time (Fig- 1) 12 n 2(7)2 Z(l)g
- = t —
E—0On (L—H) PLH ne
15 — 50 150
. 5 — 175 525
Propagation Delay Time \Fig 1) 10 . 65 195
E—0On (H—L) PHL ns
15 — 45 135
(Fig. 2) 5 — 60 180
‘N‘I,;gtr}?um EL Pulse . 10 twrin _ 20 60 s
15 — 15 45
. 5 — 6 1
Set-up Time (Fig. 2) 10 . 23 zg
An—EL su e
15 — 15 45
. 5 0 60 —
Hold Time (Fig. 2) 10 ¢ 0 20 . s
An—EL hold
15 0 15 —
Input Capacitance Ci — — 7.5 pF
o Dynamic Signal Waveforms
(Fig. 1) trim, true, teLd. teuL (Fig. 2) tweLH, teu, thold
Ons Ons
Input (An) ‘50% 9;";/,;75 90%
/ Tom N 10%

20n 20n Input (EL) 50%
- 9 90%
Input (E) 90% 5002
10%
tou —] ' X '
PHL —* tein tern tour Input (An)
0% 50%
Output (On) e, 2% 50%  X50%
e
tra trin

Waveforms showing minimum pulse width for
EL, set-up and hold times for Ap to EL; set-up
and hold times are shown as positive values
but may be specified as negative values.




CMOS Logic MN4000B Series

MN4516B/MN4516BS

MN4516B /MN4516BS

4-Bit Binary Up/Down Counters

B Description

The MN4516B/S are 4-bit synchronous up/down counters. An
appropriate value of the counter is presettable by setting data
inputs (P ~ P3) while the reset input is Low and the load input
High.

The counter advances on the positive going edge of the clock
input when the load and the counter inputs are low.

A High on the reset input resets all the outputs (Og ~ O3) Low.
The UP/DN input determines whether the counter functions up
or down (H = UP, L = DOWN).

The MN4516B/S are equivalent to MOTOROLA MC14516B and
RCA CD4516B.

l Truth Table

MR PL |UP/DN| CE CP Mode
L H X X X parallel load
L L X H X no change
L L L L va count down
L L H L e count up
H X X X X liset

Pin Explanation

CP ! Clock input

UP/DN: Up, Down designate input
PL . Counter load input

CE  : Counter enable input
MR Reset input

Py~P; . Data input

0p~03 . Counter output

TC  : Carry output

P-3

16-Pin « Plastic DIL Package

P-4

16-Pin » Panaflat Package (SO-16D)

Pin Configuration

C

PLEh————' 6] Von
oZH & HEer
P31 ‘E 4] o
wEH £ H@e
EEH : HEe
oEH £ |[Hmo
TC [7}H i 10| UP/DN
vl @ mr

Panasonic — 208 —
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CMOS Logic MN4000B Series MN4516B/MN4516BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+418 \
Input Voltage Vi —0.5~Vpp+0.5* \Y%
Output Voltage Vo —0.5~Vpp+0.5* \Y
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~+60C P max. 400 W
(per package) Ta=-+60~+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~-+85 C
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
W DC Characteristics (Vss=0V)
R Ta=—40C Ta=25C Ta=85T
Item Voo | Sym Conditions a. .a .a Unit
(V) | bol min. | max. | min. | max.| min. | max.
Qui ‘P 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 Iop Vi=Vss or Vpp — 40 — 40 — 300 HA
15 — 80 — 80 — 600
5 Vi=V. v — 005 — 005 — |0.05
Output Voltage 1= Vss or Vpp o - .
P 10| Vo | 0.05 0.05 0.05| Vv
15 — 10.05| — [0.05| — [0.05
o Vol 5 Vie V. v 495 — 1495} — ]4.95| —
utput t = Vsgs or
High Level = 10 | Vou |Ilol <i;A » 9.95 | — |9.95| — |9.95| — | Vv
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage 10 | Vie ||Io|<14A | Vo=1V or 9V — — 3| =13 |V
15 Vo=1.5Vor13.5V| — — — 4
I Vol 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
Hioh Lovel = 10 | Vin |[To/<1#A | Vo=1V or 9V 7|l — |7 | = 7]|—=]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — [0.44)| — |0.36| —
Output Current — _ _ — —
Low Level 10 Io. | Vo=0.5V, Vi=0 or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 | — [0.44| — |0.36| —
Output Current _
ngh Level 10 —IOH V0=95V, V;—O or IOV 13 - 1.1 - 09 - mA
15 Vo= 13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 | — 1.4 — 1.1 — | mA
Input Leakage Current 15 +1I; | i=0 or 15V —_ 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series MN4516B/MN4516BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Von (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 traL - 30 90 ns
15 — 20 60
Propagation Delay Time 13 - 122 :2(5)
CP—On (H—L) teut "
15 — 45 135
Propagation Delay Time 5 - 155 46:
— 5 19
CP—On (L—H) 10 truu 6 "
15 — 45 135
Propagation Delay Time 12 ¢ - fgg ;;;(5)
CP—TC (H-L) PHL "
15 — 75 225
) 5 — 180 540
Propagation Delay Time 10 ¢ 75 995
— - S
CP—TC (L—H) P "
15 — 55 165
P tion Delay Ti 5 — 125 375
ropagation Delay Time
— 165
PL—On (H—L) 10 tnt % 6 "
15 — 40 120
— 1 10
Propagation Delay Time 1(5) ¢ Zg ; 10
PL—On (L—H) PLK "
15 — 50 150
Propagation Delay Time 1(5) - isz ;Zg
PL—TC (H-L) trat ! "
15 — 80 240
Propagation Delay Time 1(5) ¢ - ﬁg ;Zg
PL—TC (L—H) pLH "
15 — 80 240
Propagation Delay Time 5 - 165 495
e — 195
CE—*TC (H—’L) 10 tpHL 65 9 ns
15 — 50 150
Propagation Delay Time 1(5) - 1:(5) :Zz
CE-TC (L—H) trun "
15 - 45 135
Propagation Delay Time 1(5) N 22: (:;;
MR—On, TC (H—L) teut "
15 — 45 135
Propagation Delay Time 1(5] - 2:2 :;2
MR—TC (L—H) tein "
15 — 50 150
3 5 — 45 135
Minimum Clock Pulse (¥i8- 1) 10 ¢ _ 20 60 ns
Width WCPL
15 — 15 45




CMOS Logic MN4000B Series

MN4516B/MN4516BS
M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (countinued)
Item Vop (V) Symbol min. typ. max. Unit
Fe.2) 5 - 55 165
Minimum PL Pulse (F1&- 2 10 , - 25 75
Width (H) twpLn "
15 — 15 45
Fie.2) 5 — 60 180
Minimum Reset Pulse {**8: 1 — 9 75
Width (H) 0 Ewmri > "
15 — 20 60
5 — 65 195
Reset Recovery Time (Fig. 2) 10 tRMR - 20 60 ns
15 — 15 45
5 — 75 225
PL Recovery Time (Fig. 2) 10 trpL — 25 75 ns
15 - 15 45
Set-up Time (Fig. 2) 1(5) - 2(5) 13:
Pn—PL tsu "
15 — 20 60
5 - 125 375
Set-up Time (18- 1) 10 t 50 150
—_— —_ ns
UP/DN—CP 4
15 — 35 105
. 5 —_ 60 180
Set-up Time (Fig. 1)
CE—CP 10 tsu — 20 60 ns
15 — 10 30
. 5 — —40 10
Hold Time (Fig- 2) 10 . B 2% 5
Pn—PL hold ns
15 — —20 0
. 5 — —90 35
Hold Time (Fi&: 1) 10 . _ e 15 .
UP/DN—CP hold
15 — —25 15
. 5 — —40 20
Hold Time (Fi&- 1) 10 . B 15 .
ﬁf%CP hold
15 — —10
5 5 10 -
Maximum Clock Frequency 10 fmax 12 24 — MHz
15 17 34 —
Input Capacitance Ci - — 7.5 pF

e Dynamic Signal Waveforms

(Fig. 1) twepL, ts UP/DN—CP + CE—CP), tyi(UP/DN—CP - CE—~CP)

twept

Input (CP)

W

thold

thold

Input (UP/DN)

50%

Waveforms showing minimum __pulse width for
CP, set-up and hold times for CE to CP and UP/

DN to CP




CMOS Logic MN4000B Series MN4516B/MN4516BS

(Fig. 2) twpLH, trRPL. tRMR, twMrH, tsu(Pn—PL), tyq(Pn—PL)

Input (CP) [ \ 50% \ 50% \_
tupin
tret
Input (PL) ;50% ;\50%
tsu ol

Input (Pn)

Input (MR)

Waveforms showing minimum pulse width for PL and MR,
recovery time for PL and MR, and set-up and hold times for
PntoPL

B Timing Diagram

cp mmmmmmmmmmummmmmmm*um*umm-
CE mnm
UP/DN
MR

PL [1 1
P, Von

P,

Vss

P! l

P, |
(5% I U Ny Uy B 1 1 1

0, L

0, 1

0,

=

¢ | T -
Count | 51617 819 |10f11]12|13]14115]| 9 8 716 514 3 2 1101f0

AL L]

= |




New Product Indormation
Type No. Function Pins
MN4014B/S 8-Stage Static Shift Register 16
MN4031B/S 64-Stage Static Shift Register 16
MN4041B/S Quad True Complement Buffer 14
MN4047B/S Monostable Astable Multivibrator 14
MN4060B/S 14-Stage Ripple-Carry Binary Counter/Divider and Oscillator 16
MNA40778B/S Quad Exclusive-NOR Gate 14
MN4104B/S Quad Low Voltage to High Voltage Translator with 3/5 16
MN4505B/S 64X 1-Bit Static RAM 14
MN4521B/S 24-Stage Frequency Divider 16
MN4522B/S Programmable BCD Divide-by-N Counter 16
MN4527B/S BCD Rate Multiplier 16
MN4532B/S 8-Bit Priority Encoder 16
MN4555B/S Dual Binary to 1-of-4 Decoder/Demultiplexer 16
MN4557B/S 1-0f-64-Bit Variable Length Shift Register 16
MN47208B/S 256-Bit, 1-Bit-per~-Word RAM 16
MN4731B/S Quad 64-Bit Static Shift Register 14
MN401628B/S Decade Counter with Synchronous Clear 16
MN40163B/S 4-Bit Binary Counter with Synchronous Clear 16
MN40192B/S | 4-Bit Up/Down Decade Counter 16
MN40193B/S | 4-Bit Up/Down Binary Counter 16
MN40194B/S | 4-Bit Bidirectional Universal Shift Register 16
MN40195B/S | 4-Bit Universal Shift Register 16

Note) Under development




New Product Information




CMOS Logic MN4000OB Series MN40175B/MN40175BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trLu — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 80 240
CP—=On, On (H—L) 10 tpHL — 35 105 ns
15 — 25 75
Propagation Delay Time 5 - 70 210
CP—0On, On (L—H) 10 tpLu — 30 90 ns
15 — 25 75
Propagation Delay Time 5 - & 225
MR—On (H—sL) 10 tpaL — 30 90 ns
15 — 25 75
Propagation Delay Time 5 - 70 210
MR—0n (L—H) 10 tpLu — 30 90 ns
15 — 25 75
Set-up Time 5 o 30 %
Dn—CP 10 tsu — 10 30 ns
15 — 5 15
Hold Time 5 - =5 30
Dn—sCP 10 thola — 0 15 ns
15 — 0 15
5 — 45 135
Minimum Clock Pulse Width 10 twepL — 15 45 ns
15 — 10 30
5 — 40 120
Minimum Reset Pulse Width 10 twMrL — 15 45 ns
15 — 10 30
5 — —30 0
Reset Recovery Time 10 truMR — —20 0 ns
15 — —15 0
5 5 1 —
Maximum Clock Frequency 10 fmax 15 30 — MHz
15 20 45 —
Input Capacitance Ci — — 7.5 pF
e Dynamic Signal Waveforms 2ns 2008

90%
50%
10%

L

50%

T e/

50%

ton




CMOS Logic MN4000B Series MN40175B/MN40175BS

M Maximum Ratings (Ta=25TC)

Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \Y
Input Voltage Vi —0.5~ Vpp+0.5* \
Output Voltage Vo —0.5~Vpy+0.5* %
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=-—40~+60T max. 400
(per package) Ta=-+60~-+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

Ta=—40C | Ta=25C | Ta—85C
Item Voo | Sym- Conditions a. ‘a ,a Unit
(V) | bol min. | max. | min. | max.| min. | max.
Quiescent Power 5 o 20 - 20 - 150
Supply Current 10 Inp Vi= Vss or Vpp — 40 — 40 — 300 MA
15 — | s | — | 8 | — | 600
5 Ve on v — l0.05| — 005 — [o0.05
Output Voltage 1= Vss OT Vpp . o -
Output Ve 10 | Vou 0.05 0.05 0.05| Vv
1o <1xA
15 — 10.05| — [0.05] — |0.05
o 5 e on v 495 | — |4.95| — |4.95| —
e vy 28 10 | Vo | Om e 9.95 | — |9.95| — |9.95| — | Vv
[To| <1puA
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vord5V | — | 1.5 | — |15 | — | 1.5
Input Voltage 10 | Vie |1 <1KA | Vo=1V or 9V — 3| =13 | —=1]3/|v
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
| 5 Vo=0.5Vord5V | 3.5 | — | 35| — | 3.5 | —
b Lol = 10 | Vi |[Io| <1#A | Vo=1V or 9V 7 =7 = 7| =V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0or 5V 052 | — |0.44| — |0.36| —
fgff‘igvce‘;“e"‘ 10 | Ton |Vo=0.5V, Vi=0or 10V 13| — 11| — 09| — | ma
15 Vo=1.5V, Vi=0or 15V 36| — | 3 | — | 24| —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44| — |0.36] —
R 10| —Ton | Vo=9.5V, Vi=0or 10V 13 — | 11| — |09 — | ma
15 Vo= 13.5V, V;=0 or 15V 36 | — | 3 | — | 24| —
Output Current High Level | 5 | —Ion | Vo=2.5V, Vi=0 or 5V 17 ] — |14 — 11| — | ma
Input Leakage Current 15 +1; | Vi=0 or 15V — 0.3 — 0.3 — 1 | MA

— 281 — : Panasaonic



CMOS Logic MN4000B Series

MN40175B/MN40175BS

MN40175B/MN40175BS

Quad D-Type Flip-Flops

B Description

P-3
The MN40175B/S have quad D-type flip-flop which have common
CP and MR pins
D,, input is transferred to O, output on the positive going edge
of clock ingu_t.
When the MR input becomes “L” level, the quad flip-flop can be
reset at the same time.
These are equivalent to MOTOROLA MC14715B.
16-Pin « Plastic DIL Packa
[l Truth Table : ne ge
P-4
Input Output
CP D MR 0 9]
A H H H L
v L H L H
N~ X H no change no change
X X L L H 16-Pin + Panaflat Package (SO-16D)
Note) : don’t care
Pin Configuration
_ J
MR [__1-_———! E Vop
0021 15 05
60@!“‘ —E 03
Do E_ Quad D-Type —JE D3
D, E"" Flhip-Flop __‘@ D,
0.6 —[o:
(o} El— ——m o
Vss E \—E cp
M Logic Diagram
Do D1 D2 D3
D o
cpfF FF FF FF
(. 2 | 3L 4
Cp 0
o L2 1Y)
CP—Do—Dc ¢
MR~ >e Y
0o 0o 01 O 02 02 03 O3




CMOS Logic MN400OB Series MN40174B/MN40174BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 truL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 o & 225
CP—On (H—L) 10 truL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 7 225
CP—0n (L—H) 10 teLu — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 8 255
MR—0n (HeL) 10 tpyL — 35 105 ns
15 — 25 75
Set-up Time 5 - 10 30
Dn—CP 10 tsu — 5 15 ns
15 — 5 15
5 — 0 20
Hold Time
DnsCP 10 thold — 0 10 ns
15 — 0 10
5 — 35 100
Minimum Clock Pulse Width 10 twcpL — 15 45 ns
15 — 10 30
5 — 35 100
Minimum MR Pulse Width 10 twMRL — 15 45 ns
15 — 10 30
5 — 25 75
Reset Recovery Time 10 tRMR — 10 30 ns
15 — 5 15
5 5 11 —
Maximum Clock Frequency 10 fmax 15 30 — MHz
15 20 45 —
Input Capacitance Cr — — 7.5 pF

® Dynamic Signal Waveforms

T

%%
WR }ﬂ;gfg/ 0y
20ns 20ns - 10%
Dn
tons
Tk
-
cp Iso% \
/ 0%
tn
-
2
- N "
[ Lt



CMOS Logic MN4000B Series

MN40174B/MN40174BS

@ Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \
Input Voltage Vi —0.5~Vpy+0.5 \
Output Voltage Vo —0.5~Vp+0.5* \%
Peak Input - Output Current =+ max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 W
(per package) Ta=4+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
*Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta_=_40°C Ta=25C Ta=85°c Unit
(V) | bol min. | max. | min. | max.| min. | max.
. 5 — 12| —]2]|—1]10
(Szé‘;%sfye’&f:’e:fr 10 | Inp | Vi="Vss or Voo — | 40 | — | 40 | — | 300 ua
15 — 80 — 80 — 600
Outout Voltace 5 Vi= Vs or Vop — 1005 — |[0.05| — |0.05
Low Loyl 10 Vou {10 1 — ]0.05| — 10.05 — |0.05 V
15 — [0.05| — |0.05| — {0.05
Output Voltage 5 Vi=Vee or Vop 4.95| — |4.95| — [4.95| —
High Levo) 10| Vou | o 9.95 | — [9.95| — |9.95| — | v
15 14.95| — [14.95| — [14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input Voltage 10 | Vio ||Io|<1KA | Vo=1V or 9V — | 3| =] 3| —=1]3/]vV
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
b L voa8? 10 | Vi |[Io|<1kA | Vo=1V or 9V 7 =7 =7 |=1vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V=0 or 5V 052 — [0.44| — |0.36| —
Quiput Current 10 | oo |Vo=0.5V, Vi=0or 10V 13| — [ 11| — (09| — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 | — |04 — 10.36| —
Shutput Coerent 10 | —Ton | Vo=9.5V, V=0 or 10V 13 — [ 11| — 09| — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy [ Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | Vi=0 or 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series

MN40174B/MN40174BS

MN40174B/MN40174BS

Hex D-Type Flip-Flops

B Description p-3
The MN40174B/S have hex D-type flip-flops with common CP
and MR pins.
D,, input is transferred to O, output on the positive going edge
of clock input.
When the MR input level becomes “L”, hex flip-flop can be reset
at the same time.
The MN40174B/S are equivalent to MOTOROLA MC14174B
and RCA CD40174B.
16-Pin » Plastic D IL Package
M Truth Table P-4
Input Output
CP D MR 0
va H H H
e L H L
X H change
S = d 16-Pin * Panaflat Package (SO-16D)
X X L L
Note) X :don’t care Pin Configuration
_ \A
MR E—W 16] Voo
0021+ {5 05
DoE— '—"E Ds
DLE— Hex D-Type _‘{E Ds
OIE—' Flip-Flop ___‘12 04
DzE—- -11] Ds
o.[TH NP
Vss IE L—E CP
I Logic Diagram
Do D1 D2 D3 D4 Ds
T‘d D
cp FIF FF FF FF FF FF
— 2 3 4 5 6
o' ] ] B B
1° () 2] T
cP—Po- > !
WW
Oo 01 02 03 04 Os
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CMOS Logic MN400OB Series MN40161B/MN40161BS

Fig. 4 Dynamic Signal Waveforms (CEP, CET — CP)

tsu tsu

Input (CP) ][5—00;0__\_] 50% ZSO%

thota
{SO%ER N 50%
tsu

thota

Input (CEP)

Condition PE=MR=H

+—tsu

WZ%

?50%

Input (CET)

N\ N\ |

— thotd thota
Output (On)
B Timing Diagram

MR (Asynchronous)

PE LJ

P, o o - - - - - ——— - = - - ———
[ o ——— o ————————

| N F ———m —_———— e

e ] e e e e T

P _| H

cp ryururunuuuuyurue

CET J | —_—
(O —— L LI 1
[ I L

0. 227770 1
0. ZIII5 1
TC I l
12 13 14 15 0 1 2
Count Inhibit

k
Reset Preset




CMOS Logic MN4000B Series MN40161B/MN40161BS

Fig. 1 Dynamic Signal Waveforms (CP, MR)

tuwcpL
————

Input (CP) 50% 50%

Conditions: PE=L
Po~P3=H

Input (

Output (Qp)

Fig. 2 Dynamic Signal Waveforms (P,, - CP)

Input (CP) ] 50% J 50%
:
Input (Pn) 3

Conditions. PE=L
MR=H

Output (On)

Fig. 3 Dynamic Signal Waveforms (PE — CP)

tsu tsu
Input (CP) J 50% ] 50%
- thota } thola
N Conditions. MR=H
Input (PE) 50% 50%

Output (On) X x
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CMOS Logic MN4000B Series MN40161B/MN40161BS

B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)

Item Vob (V) Symbol min. typ. max. Unit
— 11 45
Propagation Delay Time 5 5 3
CP—0On (L—H) 10 teun - 45 135 ns
15 — 35 105
Propagation Delay Time 5 - 110 330
CP—On (H—L) 10 teur - 45 135 ns
15 — 30 90
Propagation Delay Time 5 - 140 420
CP—TC (L—H) 10 toLn - 55 165 ns
15 — 40 120
Propagation Delay Time 5 - 130 390
CP—TC (H—L) 10 tene - 55 165 ns
15 — 40 120
Propagation Delay Time 5 - 90 270
CET—TC (L—H) 10 tern - 35 105 ns
15 — 25 75
Propagation Delay Time 5 - 105 315
CET—TC (H—L) 10 teue - 50 150 ns
15 — 35 105
Propagation Delay Time 5 - 120 360
MR—On (H—L) 10 tent - 50 150 ns
15 — 35 105
Propagation Delay Time 5 - 145 435
MR—TC (H-L) 10 teuL - 60 180 ns
15 — 45 135
" 5 — 50 150
ini (Fig. 1)
%}gltr}?um Clock Pulse 10 — . 2 6 .
15 - 15 45
5 — 50 150
ini (Fig. 1
%ﬁg}z‘mm Reset Pulse ) 10 T— _ 20 60 e
15 — 15 45
Reset Recovery Time (Fig. 1) 5 - 0 50
T 10 trRMR — 0 30 ns
15 — 0 20
Set-up Time (Fi8- 2) 5 - 55 165
Pn—CP 10 tsu - 20 60 ns
n—
15 — 15 45
Set-up Time (Fig. 3) 5 - 60 180
PE—-CP 10 tsu — 20 60 ns
15 — 10 30
Set-up Time (Fig- %) 5 — 130 390
CEP, CET—CP 10 tsu - 50 150 ns
’ 15 — 35 105
5 5 10 —
: (Fig. 1)
g’t);l;‘;:?yaoc‘( 10 fmax 12 25 — MHz
15 17 35 —
Input Capacitance C — — 75 oF
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CMOS Logic MN4000B Series MN40161B/MN40161BS

B Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \%
Input Voltage Vi —0.5~Vp+0.5* \Y
Output Voltage Vo —0.5~Vpyt+0.5* \Y
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T P, max. 400 W
(per package) Ta=+60~+85C Decrease up to 200mW rating at 8mW/°C
Power Dissiption (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 c
Storage Temperature Tstg —65~+150 C

* Vpp + 0.5V shouid be under 18V
M DC Characteristics (Vss=0V)

Voo | Syen- - Ta=—40C | Ta=25C | Ta=85C .
ftem (V) | bol Conditions min. | max. | min. | max.| min. | max. Unit
. 5 — 20 | — ]2 | — |15
gﬁgigeggﬁg,ﬁe’ 10 | Top | Vi="Ves or Voo — |0 | — | 40 | — | 30| pa
15 — | 80 | — | 80 | — | 600
output Vortage 5 Ve Ver or Vor — loos| — o5 — [o.05 —
Output Ve 0| Vo |0 — lo0s| — |005] — |o.05| V =
15 — Jo0.0s| — Jo0s| — |o0.05 =
5 B 495 | — |4.95| — |4.95| — =
Dhapyt veltage 10| Vou | 0 Zr Voo 9.95 | — |9.95| — |9.95| — | V
15 ol <1 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 15| — |15 | — | 1.5
Input Voltage 10 | Vie |[1o| <14A | Vo=1V or 9V — s | —]s8|—1]3|vV
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
5 Vo=0.5Vor4.5V | 35 | — | 35| — | 3.5 | —
AN 10 | Vi ||Io|<1#A | Vo=1V or 9V 7| =7 =17 | =1V
15 Vo=1.5Vor13.5V| 11 | — | 1 | — | 11 | —
5 Vo=0.4V, Vi=0or 5V 052 | — [0.44| — |0.36| —
Output Current 10 | Io |Vo=0.5V, Vi=0or 10V 13 — |11 ] — 09| — | ma
15 Vo=1.5V, Vi=0 or 15V 36| — | 3 | — |24 ]| —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44| — |036] —
DL crent 10 | —Ion | Vo=9.5V, Vi=0or 10V 3 — (11| — (09| — | ma
15 Vo=13.5V, Vi=0 or 15V 36 | — | 3 | — | 24| —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V)=0 or 5V 17 — 14| — 11| — [ ma
Input Leakage Current 15 +1; | i=0 or 15V — 0.3 — 0.3 — 1 MA
W Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vb (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 [ — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 trHL — 30 90 ns
15 - 20 60
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CMOS Logic MN4000B Series MN40161B/MN40161BS

MN40161B/MN40161BS

4-Bit Binary Counters

B Description p-3

The MN40161B/S are synchronous programmable 4-bit binary
counters.

The reset functions asynchronously, causing all flip-flop outputs
to reset.

The counter advances on the positive going edge of the clock
input when both CEP and CET inputs are High and the PE input
is also High.

The MN40161B/S are equivalent to MOTOROLA MC14161B
and RCA CD40161B.

l Truth Table

P-4
Input Mod
MR | PE | CEP | CET ode
H L X X parallel load
H H L X N
" - » T no change
H H H H counter advance 16-Pin « Panaflat Package (SO-16D)
L X X X reset  (0,~0,=L)
Note) X :don’t care Pin Configuration
_ N\
M Logic Diagram VR[—— 16] Voo
cPZH r—-E TC
P P
CET — ' Y - T ey —13’ 0
— P E—w 4-Bit L“E 0O
] Binary
CEP ] =\ PZE—_ Counter ’“E 02
P;[6] 1] 05
ceP[TH 0] CET
Vss E L—E PE
11 1

Pin Explanation

Fr FF = F PE  : Parallel enable input
Py~P; . Parallel data input

CEP : Count enable parallel input

Y CET : Count enable triple input
o o T CP  : Clock input (_/")
MR . Master reset input
0p~0Oj3 . Parallel output
TC : Carry output
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CMOS Logic MN4000OB Series MN40160B/MN40160BS
e Dynamic Signal Waveforms
tucpL tsu tsu
Input (CP) 50% l \ Input (CP) ] 50% ] 50%
trur ] —j—thoia -1 thuta
Input (MR) 50% Input (Pn) Conditions

=]

Output (0o) ~ ‘

Conditions
PE=L
Po~P3;=H

Waveforms showing minimum CP and MR pulse widths and

MR to CP recovery time

u
( %%
thota —>1

Output (On) X

Waveforms showing set-up times and hold times for CEP and

CET inputs

B Timing Diagram

100 9
/ Y ¥y PE=L
A MR=H

Waveforms showing set-up times and hold times for Pp
inputs

Input (CP) 50%

Input (PF)

Output (On)

Waveforms showing set-up times and hold times for PE inputs.

MR (Asynchronous)
PE L]
L I
L I
P ] o ________-------ZC
N [ el
Py o e e e e e e e e e e — - =
cp gEpEpEgSgipEpipEipEpEpEpE N
CEP J I R
CET ] I
0»'_'::]._“ (T Y
O':::j_ —
OzZIIZj__I
I [ 1
TC ™ L
9 0 2 3
| Count Inhibit
Reset Preset

LI



CMOS Logic MN4000B Series MN40160B/MN40160BS

B Switching Characteristics (Ta=25C, Vss=0V, C.=50pF) (continued)

Item Viop (V) Symbol min. typ. max. Unit
Propagation Delay Time 5 B % 210
10 tp — 35 105
CET—TC (L—H) P "
15 — 25 75
Propagation Delay Time 5 B 105 315
10 tp — 50 150
CET—TC (H—L) PHL "
15 — 35 105
Propagation Delay Time 5 - 120 360
— 10 — 50 150
MR—On (H—L) ton ns
15 — 35 105
Propagation Delay Time 5 - 145 435
MR—TC (H—L) 10 teur - 60 180 ns
15 — 45 135
5 — 50 150
Minimum Clock Pulse Width 10 twepL —_ 20 60 ns
15 — 15 45
5 — 50 150
Minimum Reset Pulse Width 10 twMRL — 20 60 ns
15 — 15 45
5 — 0 50
Reset Recovery Time 10 trur — 0 30 ns
15 — 0 20
Set-up Time 12 - :Z 12(5)
Pn—CP tsu "
15 — 15 45
Set-up Time 5 - &0 180
p— — 2 60
PE—CP 10 tsu 0 ns
15 — 10 30
Set-up Time 5 - 130 390
10 — 5 150
CEP, CET—CP teu 0 "
15 — 35 105
Hold Time 5 - —35 30
Pn—CP 10 thold - —-10 15 ns
15 — —-10 10
Hold Time 5 - 4 20
T’E—»CP 10 thold - '—15 10 ns
15 — —10 10
Hold Time 1(5) - —1;): 22
CEP, CET—CP Erota B ns
15 — — 25 15
5 5 10 —
Minimum Clock Frequency 10 fmax 12 25 —_ MHz
15 17 35 —
Input Capacitance C — — 7.5 pF
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CMOS Logic MN4000B Series MN40160B/MN40160BS
'l DC Characteristics (Vss=0V)
Item Voo | Sym- Conditions Ta.=—~40C Ta=25¢C Ta=85C Unit
(V) | bol min. | max.| min. | max. | min. | max.
. 5 — 120 ] — ] 20 | — | 150
Quiescent Power
Supply Current 10 IDD V]—'T‘—Vss or VDD - 40 e 40 - 300 IIA
15 — 80 — 80 — 600
5 V=V, v — 1005 — [0.05| — |0.05
Output Voltage 1= Vss or Vpp - - o
D 0| Vo | 0.05 0.05 0.05 | Vv
15 — 1005 — [0.05] — |0.05
5 Ve or v 495 | — |4.95| — [4.95| —
Cputbut Voltage 10| Vou | osone 9.95 | — |9.95| — 905 — | v
g [Tol <1uA
15 14.95) — 14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — | 1.5 — 1.5
jput Voltage 10| Vi |[Io|<1xA | Vo=1V or gV ~ — 13| =13 |V
15 Vo=1.5Vor13.5V| — — 4 —_ 4
I Vol 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
High Level * 10 | Vi | |Io|<1xA | Vo=1V or 9V 7| =7 = 7| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 — | 0.44 — 10.36 | —
Quiput Current 10 | oo |Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | mA
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0 or 5V 052 — |[0.44] — 10.36| —
Py Crrent 10 | —Tou | Vo=9.5V, Vi=0 or 10V 13 — | 11| — 09| — | ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 HA
M Switching Characteristics (Ta=25C, Vss=0V, CrL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
pronasation Delay Ti 5 — 115 345
opagation Delay Time 10 toia o 45 135 ns
CP—On (L—H)
15 — 35 105
, , 5 — 110 330
Propagation Delay Time
10 ‘tpHL — 45 135 ns
CP—On (H—L)
15 — 30 90
, 5 — 140 420
Propagation Delay Time
10 tp]‘H - 55 165 ns
CP—TC (L—H)
15 — 40 120
Propacation Delav Ti 5 — 130 390
ropagation Delay Time
10 tp — 55 165
CP—TC (H—L) vl "
15 — 35 105
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CMOS Logic MN4000B Series MN40160B/MN40160BS

MN40160B /MN40160BS

4-Bit Decade Counters

B Description P-3
The MN40160B/S are 4-bit decade counters which have asyn-
chronous clear input.
B Logic Diagram
Po P1 P2 P3
CET
lD 1 =
—— ” T
CEP
P-4
BE L{"j T ) G ul
F‘l-
"o o Fr Fi 1l 16-Pin * Panaflat Package (SO-16D)
cP o ) 3 4
ARPo— 1 ! ! Pin Configuration
0o o1 02 03 TC VU,
Wz[[———l 6] Voo
cp2iH —{15] TC
Po E—‘ "‘E 0o
p,E-— 4-Bit »—E O
Decade
PZE_‘ Counter "‘E 02
P61 —{ 05
CEP[7T {10) CET
Vss@ L 9| PE
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \Y
]nput Voltage V[ _0.5~\’])|)+0.5* \
Output Voltage Vo —0.5~Vy+0.5* \Y%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=~+60~+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~-+85 T
Storage Temperature Tstg —65~-+150 C

* Vpp + 0 5V should be under 18V




CMOS Logic MN4000OB Series

MN40098B,/MN40098BS

B Switching Characteristics (Ta=25C, Vss=0V, C.=50pF) (continued)

Item Voo (V) Symbol min. typ. max. Unit
Low Level Output Disable Time 5 - 65 195
— e 10 t — 40 120 s
EO,, EO4—On (L) rLe "
15 — 35 105
High Level Output Enable Time 5 - 70 210
— 10 t — 35 105 ns
EO,, EO4—On (H) Fen
15 — 30 90
Low Level Output Enable Time 5 - % 210
[ 10 t — 40 120
EO;, EO.—On (L) rzL "
15 — 35 105
Input Capacitance Ci — — 7.5 pF
o Switching Time Test Circuit and Waveforms
r
(1) teun, teur, trur, trim
1. Test Circuit 2. Waveforms
20ns 20ns
EO Vi
;;; Input
Output vo““
P.G. Output 90%
Voi
tiow
(2] teuz, tpza. teLz, tpzL
1. Test Circuits 2. Waveforms
EO
P.G Vi
V&S
OH
Input ¢ Output
=Vou
=Vou
(teuz, tezw)
Voi
EO
PG.
Von
1%Q
Input Output
Vs ; Ci
(tp1s, ter1)
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CMOS Logic MN4000B Series MN40098B/MN40098BS

M DC Characteristics (Vss=0V)

Voo | Sym- B Ta=—40C | Ta=25C | Ta=85C ,
Item Conditions . - - Unit
(V) | bol min. | max. | min. | max.| min. | max.
oui o 5 — T e[ =T4¢7] =130
uiescent Power
Supply Current 10 IDD V[—"—'Vss or VD[) - 8 - 8 - 60 /lA
15 — 16 — 16 — 120
5 Vi=V. Vi — |10.05{ — 005 — {0.05
Output Voltage 1= Vss or Vpp _ .
A 10| Vou | — | 0.05 0.05 0.05 | V
15 — ]10.05] — |0.05 — 10.05
5 VeVecor v 4.95| — |495] — [4.95] —
Output Voltage 1= VssOr Vpb o . .
High Level 10| Vou | 9.95 9.95 9.95 v
15 14.95| — [14.95| — |[14.95| —
5 Vo=0.5V or 4.5V — 1.5 — 1.5 — 1.5
1
Tnput ¥oltage 10 | Vi [ITol <1xA | Vo=1V or9V — 3| =13 |—=|3|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
T ronaee 10 | Vi |50/ <1uA | Vo=1V or 9V =l 1| =7 =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
4.75 Vo=0.4V, Vi=0 or 5V 1.7 — 1.4 — 1.1 —
Output Current _ _ - o -
D 10 | Io. |Vo=0.5V, Vi=0or 10V 4.8 4 3.2 mA
15 Vo=1.5V, V=0 or 15V 12 — 10 — 8 —
5 Vo=4.6V, V=0 or 5V 1 — 0.8 | — 0.7 —
Output C t
High Level 10 | —Tow | Vo=9.5V, Vi=0or 10V 24| — | 22| — | 18] — | mA
15 Vo=13.5V, V;=0 or 15V 6.6 — 6 — 4.8 —
Output Current High Level | 5 —Ion| Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 |+ | Vi=0or 15V — 1 0.3 — | 0.3 — 1 KA
ssme | Leskage CumenttighLevell 15 | Tozy | Vo= Vpp — |16 — | 1.6 | — 12 A
OUPP I cokage Cament Low Level | 15, | — ] ozl Vo=Vss _ 1.6 _ 1.6 _ 12 #
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 35 105
Output Rise Time 10 trin — 20 60 ns
15 — 15 45
5 — 30 90
Output Fall Time 10 truL — 15 45 ns
15 — 10 30
. ion Delay 11 5 — 80 240
ropagation Lelay ime 10 tpn — 35 105 ns
In—On (H—L)
15 — 25 75
. . 5 - 65 195
Propagation Delay Time 10 ¢ 30 90
In—On (L—H) PLH "
15 — 25 75
High Level Output Disable Time 12 - :; ii:
—_— —_ truy —
£0,, FO.—On (H) vHz "
15 — 30 90




CMOS Logic MN400OOB Series

MN40098B,/MN40098BS

MN40098B / MN400O98BS

Hex Inverting 3-State Buffers

M Description

P-3
The MN40098B/S are hex inverting 3-state buffers which take
large source and sink currents.
Two enable pins (ﬁ)z,fﬁ“) are available which control 2 and 4
circuits independently.
When EQ4 is “H”, the output of buffers 1 ~ 4 becomes high
impedance, adn when EO, becomes ‘“H”, the output of buffers
5 ~ 6 becomes high impedance.
B Truth Table
Input Output
put P-4
I E 0
L L H
H L L
X H high impedance
Note) X :don’t care

B Logic Diagram
I

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

L

Iz ——Do—:?—o 03 U
. EO4 II—D‘ l—f_i] Vob
3 -—I >0— O3
3 = Rafi =
Iy —-Do—?—*b 04 01 E E Is
_ 1 [4] o
EO4 —'I I“‘ }‘
0:[5] 17 15
Is 0Os I3 E} E O
0s[7] 19] 1.
Is Os
VSSE 9]0,
EO2
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \
Input Voltage Vi —0.5~Vpy+0.5% \%
Output Voltage Vo —0.5~Vpy+0.5% \Y%
Input Current +1; max. 10 mA
Output Current +1; max. 25 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~-+85C b Decrease up to 200mW rating at 8mW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~-+150 T
* Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4724B/MN47 24BS
Bl Switching Characteristics (Ta=25C, Vss=0V, CL=50pF) (continued)
Item Von (V) Symbol min. typ. max. Unit
5 — 95 285
Propagation Delay Time 10 ¢ 20 120
E—On (L—H) L e
15 — 30 90
Pr tion Delay Ti 5 — 95 285
opagation Delay Time
10 — 35 105
D—On (H—L) trnt "
15 — 25 75
. 5 — 85 255
Propagation Delay Time 10 ¢ 35 105
_ n
D—On (L—H) PLK °
15 — 25 75
R . 5 — 110 330
Propagation Delay Time
10 tpHL - 45 135 ns
An—On (H-L)
15 — 35 105
Propagation Delay Time 12 ¢ a iz f;z
An—On (L—H) PLH ns
15 — 30 90
. . 5 — 85 255
Propagation Delay Time 10 ¢ 35 105
CL—On (H-L) PHL e
15 — 25 75
5 — 2 60
Set-up Time 1 (5) 20
DE tsu ns
15 — 0 15
Set-up Time 12 - ?0 2(5)
An—E tsu 0 ne
15 — 5 20
Hold Time 5 N 5 30
D—’—E‘ 10 thold - 5 20 ns
15 — 5 20
Hold Time 5 N 2 »
AnmE 10 thold - 10 30 ns
15 — 5 15
5 — 35 105
Minimum E Pulse Width 10 tweL — 15 45 ns
15 — 10 30
5 — 35 105
Minimum CL Pulse width 10 tweLn — 15 45 ns
— 10 30
Input Capacitance — — 7.5 pF

© Dynamic Signal Waveforms
Input (E)
Input (D) (1) The address to enable set-up time is the time before the
HIGH to LOW enable transition that the address must be
stable so that the correct latch 1s addressed and the other
Input (An) latches are not affected.

Waveforms showing minimum E and CL pulse widths, set-up
times, hold times, set-up and hold times are shown as positive
values but may be specified as negative values.

Input (CL) 50% 50%
twern




CMOS Logic MN4000B Series

MNA4724B/MN47 24BS

B Maximum Ratings (Ta=25T)

*Vpp + 0.5V should be under 18V

Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 \
Input Voltage Vi —0.5~Vppyt0 .5* A%
Output Voltage Vo —0.5~Vpy+0.5* A%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=+60~-+85C b Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C
B DC Characteristics (Vss=0V)
B Ta=—40TC Ta=25C Ta=85C
Item Voo Sy;n Conditions a. .a .a Unit
(V) | bo min. | max. | min. | max.| min. | max.
, 5 — 2o [ — ]2 [ — |15
Quiescent Power
Supply Current 10 | Ipp | Vi=Vssor Vip — 40 — 40 — | 300 | A
15 — 80 — 80 — 600
5 Vi=V v — 1005 — 005 — |0.05
Output Voltage 1= Vss Or Vbp _ _ _
Low Level 10 VoL ITo| < 1A 0.05 0.05 0.05 A%
15 — (005 — |0.05| — |[0.05
o Vol 5 Vi=V. v 495 — [4.95| — ]4.95| —
utput Voltage =Vss or
High Level © 10 | Vou IIIOI <i: A 9.95| — [9.95| — |9.95| — | V
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input voliase 10 | Vie ||Io|<1KA | Vo=1V or 9V — 3| =3 ]| v
15 Vo=1.5Vor13.5V| — 4 — -
I Vol 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
t
High Level o 10 | Vi | [T/ <1KA | Vo=1V or 9V 7| =7 =] 7| =]V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 0.52 — (0.4 — [0.36 | —
Qutput Current _ _ _ _ _
Low Level 10 TIo. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — [ 0.44| — [0.36 | —
Qutput t
D Level " 10 | —Io | Vo=9.5V, Vi=0or 10V 13 — | 11| — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Iou | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | V=0 or 15V — 0.3 — 0.3 — 1 MA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 triy — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL — 30 90 ns
15 — 20 60
Propagation Delay Time 15 - 1;(5) ?:2
E—~On (H—L) 0 tru "
15 - 35 105
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CMOS Logic MN400OOB Series

MN4724B/MN47 24BS

MNA4724B /MNA47 24BS

8-Bit Addressable Latches

B Description

The MN4724B/S are 8-bit addressable latches which have 1
common DATA input and 8 independent outputs. Each latch is
controlled by 3-bit address input (AQ, Aq, Ag).

When enable input (E) and clear input (CL) are “L”, DATA is
written in the bit selected by address input, and other bits
maintain the previous mode.

When enable input (E) becomes “H”, write-in to all bits is
inhibited.

When enable input (E) and clear input (CL) are “H”, all bits
are reset to “L”.

16-Pin « Plastic DIL P

ackage

16-Pin * Panaflat Package (SO-16D)

B Truth Table

CL|E | DA A A[ O O1 Oz 03 O¢ Os Os Or | Mode
H|H| X[ X X X|L L L L L L L L | Clear
H LiDh|L L LI{D L L L L L L L
H|L|D|H L L}|L D L L L L L L
H{L[D[L H L|L L DL L L L L]|Nom
H|L{Dh|{H H L]|L L L D L L L L pecified
H{ LD L L H[L L L L b L L 1L |B&khs
H|L|D|H L H|L L L L L D L L

H L{bh|L H HJ|L L L L L L D L
H|{L|D|H H H|L L L L L L L D

L | H|X]|X X X |Oni1 Oni On-i On-t On-1 On-1t On-1 On-1| Memory
LI L|DijL L L{D Oni Oni On-t On-t On-t On-i Onay
L|IL|{Di|H L L |On1 D Oni On-t On-i On-i On-t Onay Non-

LI L|Di|L H L {On1 Ony D On-1 On-t On-1 On-i Onoy specified
L{L|Di|H H L |Oni Oni On-i D1 On-i On-y On-1 On-iflatch
LiL|Di{L L H|Oni Ony Ont On-y Di On-i On-i On-y :;)e]elsous
L]JL|IDiJH L H|On1 Oni On-t Onct On-y Di On-i On-if mode.
LIL[{Di|L H H/[Oni Oni On-1"On-i On-t On-t Dy Onay
LJL|Di[H H H|{Oni Oni On-i On-i On-t On-t On-y Dy

Note) X :don’t care; Op.; : Mode before positive change of E
D, :HorL

M Truth Table

Ao E Ay Az

Pin Configuration

a2 15 cL
~EH i Hme
00 [} ?; —{13)
0[5} é 2] o
oEH i Ho
ol " |H@os
vss [8] L—Em
D
CPp 5
Cp
(One latch)




CMOS Logic MN4000B Series MN4585B/MN4585BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 ttin - 30 90 ns
15 20 60
5 60 180
Output Fall Time 10 tTur 30 90 ns
15 20 60
Propagation Delay Time 5 150 450
10 t 60 180
An, Bn—On (L—H) FLK "
15 45 135
Propagation Delay Time S 160 480
10 t 65 195 <
An, Bn—On (H—L) Pt "
15 45 135
Propagation Delay Time 5 120 360
10 tp 0 150
In—On (L—H) P 5 "
15 35 105
Propagation Delay Time 5 110 330
10 tp 45 135
In—On (H—L) a " —
15 30 90 —
Input Capacitance Ci — 7.5 pF ——
e Waveforms at Switching Time Test Condition Table (Example)
TEST P.G. H L QOutput
Ias Oth
_.20"5 Ons An,Bn—0On By e °r Os<n
I,\:B Input
Input In—0 I Other o
n—un < - A<
—— A<B Input AeB
P.G. ! Pulse Generator
Output
—————
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CMOS Logic MN400OB Series MN4585B/MN4585BS

M Truth Table

Input
OQutput
Compare Cascade
A, B, A, B, A, B, A, B. la>s la<s la=8 0a >8 0a <B 0a =8
A, >B, X X X H X H L L
A< B, X X X X X X L H L
A;=B; A;>B, X X H X X H L L
A=B, | A<B, X x x X x L H L
A.=B, | A,=B, | A,>B, X H X x H L L
A;=B; A,=B, A,<B, X X X X L H L
A;=B, A.=B, A,=B, A >B, H X X H L L
A.=B, | A,=B, | A,=B, | A<B, x x x L H L
A=B, | A,=B, | A=B, | A~=B, x L H L L H
A.=B, | A,=B, | A=B, | A=B, H L L H L L
A=B, | A=B, | A=B, | A=B, x H L L H L
A=B, | A,=B, | A=B, | A=B, X H H L H H
A=B, | A.=B, | A=B, | A=B, L L L L L L
Note) X :don’tcare
B DC Characteristics (Vss=0V)
Item Voo | Sym- Conditions Ta,=_40°C Ta=25C Ta=85°C Unit
(V) | bol min. | max.| min. | max. | min. | max.
‘ 5 — 2 | — | 20 | — | 150
SQ\?;;S?&S;;V? ' 10 | Inp | Vi=Vssor Vpp - 40 - 0 T 300 ] A
15 — | 80 | — | 80 | — | 600
Outont Voltase 5 Vie Ve or Vi — Jo0.05| — |0.05] — |0.05
Loprevel g 10 | Voo Lol < 1A — 005 — {005 — |0.05| V
15 — Jo05| — |o0.05| — |o0.05
5 B 495 | — [4.95| — |4.95| —
Py vtage 10| Vo |V N Voo 9.95| — |9.95| — |9.95| — | v
15 [Tol <1 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vord.5V | — | 1.5 | — |15 | — | 1.5
Input Voltage 10 | Vie |[Io|<1#A | Vo=1V or 9V — | 3| — 13| =13V
15 Vo=15Vor13.5V| — | 4 | — | 4 | — | 4
5 Vo=0.5Vord.5V | 35 | — | 35| — | 3.5 | —
Fpt Voltage 10 | Vig | |10/ <1kA | Vo=1V or9V 7| =17 =7 =1vw
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0 or 5V 052 — |04 | — |0.36 | —
Output Current 10 | To. | Vo=0.5V, Vi=0or 10V 13 — |11 — 09| — | ma
15 Vo=1.5V, Vi=0or 15V 36 | — | 3 | — |24]| —
5 Vo=4.6V, V;=0or 5V 052 — |044| — [0.36| —
Dipyt Carrent 10 | —Ton | Vo=9.5V, Vi=0or 10V 13 — [ 11| — 09| — | ma
15 Vo= 13.5V, V;=0 or 15V 36| — | 3 | — |24 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | i=0 or 15V — 0.3 — 0.3 — 1 HA




CMOS Logic MN4000B Series

MN45858B

/MN4585BS

MNA4585B /MN4585BS

4-Bit Magnitude Comparators

M Description

The MN4585B/S are magnitude comparators which compare
4-bit input data Ag ~ A4 and Bg ~ B3.

By using the MN4585B/S, large, small or equal signals can be
obtained on the 3 output lines by-the input (A<B, A = B, A>B).
For the input more than 4-bit, a 4 X N bit comparator circuit
can be composed by connecting a cascade input (A<B, A = B,
A>B) of the MSB side and the output of LSB side.

They are equivaient to MOTOROLA MC14585B.

W Logic Diagram
TESD
A3
B2
Az

16-Pin » Panaflat Package (SO-16D)

Pin Configuration
B o ——P—Oa<s \/
D e Han
Al Az ‘Z— —‘E As
Bo == 0a=s [31 —14] B,
Ia>s [4 4B —13] Oas5
Ao Magnitude
...4" Ia<n E* Comparator —E Oa<B
Ia<B{>o—
= Ia=s IE—' '—E Bo
Oa=B
. —> sgH  HEw
Ias>B—f>o— Oa>B Vss [8] 9] B,
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vbp —0.5~+18 \
Input Voltage Vi —0.5~Vppt+0.5* A%
Output Voltage Vo —0.5~Vppt+0.5* \
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~-+60C p max. 400 W
(per package) Ta=+60~+85C P Decrease up to 200mW rating at SmW/°C m
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4584B/MN4584BS
B Switching Characteristics (Ta=25C, Vss=0V, CiL=50pF) (continued)
Item Vop (V) Symbol min. typ. max. Unit
5 1.5 2.2 —
Threshold Voltage (Fi8- 2) 10 Vi 4.5 — \'
15 6.5 —
5 0.5 0.8 —
Hysteresis Voltage (Fig. 2) 10 Vu 0.7 1.3 — \Y%
15 0.9 1.8 —
Input Capacitance Ci — — 7.5 pF

Fig. 1 Switching Time Test Circuit and Waveforms

1. Test Circuit

PG

Duty Ratio=50%

Fig. 2 Transfer Characteristics

Vo

Vi

— Vi fe—
Vi Vi

Transfer
Characteristics

2. Waveforms

7

Vo

I
90%
Output 50%
109
tra ],

e ——

Vo

107
L.{'i___..___v§S

trin )

50%

10%

trin

Voun l

V
Vi

The waveform illustratgd above
shows its definition rating

30%, to 70% limit.




CMOS Logic MN4000B Series MN4584B/MN4584BS
B DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta_=— 40C | Ta=25C Ta=85C Unit
(V) | bol min. | max. | min. | max.| min. { max.
, 5 — 11 | =11 ] —=175
e powe | 10 | Inp | Vi=Vssor Vip — 2| =] 2| — |15
15 — | ¢ | — | 4| =13
Sutput Volage 5 N — loos| — [o05] — [o0.05
Low Level B 101 Vou |\ — 005 — 0.05| — [0.05] V
15 — |0.05] — 005 — |0.05
5 B 495| — |4.95| — |4.95| —
iy votage 10 | Vou “I”:’fs‘: Voo 9.5 | — 1905 — 905 — | v
15 Hol 2 14.95| — |14.95| — [14.95]| —
5 Vo=0.5Vord5V | — [ 15| — | 1.5 ]| — | 1.5
Input, Voltage 10 | Vio |1To|<1kA | Vo=1V or 9V — 3| =3 | =13V
15 Vo=1.5Vor13.5V| — — —
5 Vo=0.5Vord.5V | 35 | — | 35| — | 3.5 | —
o Y olsaee 10 | Vg ||To|<14A | Vo=1V or 9V Tl =7 | =7 |—=|vV
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, V;=0 or 5V 052 — |044] — |0.36] —
Qutput Current 10 | To. |Vo=0.5V, Vi=0or 10V 13| — [ 11| — |09 | — | mA
15 Vo=1.5V, V;=0 or 15V 36| — | 3 | — |24 —
5 Vo=4.6V, V;=0 or 5V 052 — |o04a| — |o0.36] —
Dyt Cyrrent 10 | —lou | Vo=9.5V, Vi=0or 10V 13 — 11| —|09| — |m
15 Vo=13.5V, Vi=0 or 15V 36| — | 3 | — | 24| —
Output Current High Level| 5 | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 *+1I; | i=0 or 15V — 0.3 | — 0.3 — 1 KA
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
o 5 — 60 180
Output Rise Time (Fig. 1) 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time (Fig- 1) 10 traL — 30 90 ns
15 - 20 60
5 - 75 225
Propagation Delay Time (Fig. 1) 10 teLn — 35 105 ns
15 - 30 90
5 — 90 270
Propagation Delay Time (Fi8- 1) 10 tonr -~ 35 105 ns
15 — 30 90
5 — 3.0 3.5
Threshold Voltage (Fi&- 2) 10 Vi -~ 5.8 7 s
15 —_ 8.3 11
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CMOS Logic MN4000B Series

MN4584B/MN4584BS

MN4584B / MN4584BS

Hex Schmitt Triggers

B Description

The MN4584B/S have hex waveform shaping circuits.

They are used when high noise immunity is desired, and as
waveform-shaping circuits to make late rise and fall time input.
The MN4548B/S are equivalent to MOTOROLA MC14584B.

B Logic Diagram (1/6)

I S

W Maximum Ratings (Ta=257T)

14-Pin « Plastic DIL Package

P-2

14-Pin « Panaflat Package (SO-14D)

Pin Configuration

L E 7 E Vbp

=
OIIZ ! Ela
=
IQE ! @06
p
0. [4] 2 mis

[1]

13 E ©
05 [6]
Vss E O

mo:
ap
B

]
(1]

Item Symbol Ratings Unit
Supply Voltage Vin —0.5~+18 \
Input Voltage Vi —0.5~Vppt+0.5% \%
Output Voltage Vo —0.5~Vpy,+0.5* \Y%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400
(per package) Ta=~+60~+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 C

* Vpp + 0.5V should be under 18V




CMOS Logic MN4000B Series MN4556B/MN4556BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tThL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 130 390
An—On (HoL) 10 teuL — 50 150 ns
15 — 35 105
Propagation Delay Time 5 - 105 315
_ 10 — 40 120
An—On (L—H) trin ns
15 — 30 90
Propagation Delay Time 5 B 120 360
En—0On (H—L) 10 teur - 45 135 ns
15 — 30 90
Propagation Delay Time 5 - 105 315
En—»ﬁn (L—PH) 10 tp]_H - 40 120 ns
15 — 30 90 | —
Input Capacitance C — — 7.5 pF —
—
e Dynamic Signal Waveforms -
20ns . 20ns
T 90% Vbp
Input 2?50% s 50%
— A% Nios
tTHL trin
L
90% £
Output 50% f50%
10% 0% vy
oL
teuL tpLu
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CMOS Logic MN4000B Series MN4556B/MN4556BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vo —0.5~+18 \
Input Voltage Vi —0.5~Vyy+0.5% vV
Output Voltage Vo —0.5~Vp+0.5* vV
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T Py max. 400 v
(per package) Ta=4+60~-+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 m\V
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

M DC Characteristics (Vss=0V)

) T o - B - o
b [a=—40TC Ta=25TC [a=85T
[tem Voo | Sym- Conditions 2 ‘a 2 Unit
(V) | bol min | max.| min. | max.| min. | max.
Qui P 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 Inp | Vi=Vss or Vpp — 40 — 40 — ]300 | A
15 — 80 — 80 — 600
5 Vi=V. v — 005 — 005 — 10.05
Output Voltage 17 Vss OT Vpp )
10 Y — 10.05| — ]0.05] — |0.05 \Y
Low Level ol < 1A
15 — {005 — |005{ — |0.05
o Vol 5 V=V v 4.95 — 4.95 — 4.95 —
utput Voltage 1= Vss OT Vpp
High Level 10| Vou |00 9.95| — |9.95| — [9.95| — | Vv
15 14.95( — |14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Co Level & 10 | Vie ||/ <14A | Vo=1V or 9V — 3| — 13| —]3 vV
15 Vo=1.5Vor 13.5V| — 4 — 4 — 4
I Vol 5 Vo=0.5Vor 4.5V | 3.5 — 3.5 — 3.5 —
t t
High Level 10 | Vi |[Io/<1#A | Vo=1V or 9V 7| — 17| =1 7] =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, V;=0 or 5V 052 | — |0.44| — |0.36| —
Output Current _ - _ —
Lol 10 | Io. | Vo=0.5V, Vi=0or 10V 1.3 | — | 11 0.9 mA
15 Vo=1.5V, V;=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V=0 or 5V 052 — |0.44| — |0.36| —
Dbyt Cyrent 10 | —Ton | Vo=9.5V, Vi=0or 10V 13 — |11 — [09] — | ma
15 Vo=13.5V, ;=0 or 15V 3.6 - 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; { Vi=0or 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN40OOOB Series MIN4JOOB/ MIN4OO0BS

MN4556B/MNA4556BS

Dual Binary to 1-of -4 Decoders

B Description P-3

The MN4556B/S have dual decoder/demultiplexers. When enable
input E = L, one output of 4 (60,61 ,62 and63) is selected by
two binary inputs (Ag and Ay).

When enable input E = H, selection is inhibited and all outputs
become “H”.

Four-bit binary is decoded to hexadecimal by bit expanision,
and also converted to many kind of codes.

The MN4556B/S are equivalent to MOTOROLA MC14556B and
RCA CD4556B.

16-Pin » Plastic DIL Package

P-4

W Truth Table

Input Output
E A, A, 0O, 0, 0, 0,
L L L L H H H
16-Pin * Panaflat Package (SO-16D)
L H L H L H H
L L H H H L H " -
Pin Configuration
L H H H H H L
H X X H H H H
_ U/
Note) X :don’t care Ea E"—l EVI)D
1 -—
Ao [2]H 15|
-
Ary E’_ = ——E Aon
_ S ERE
B Logic Diagram (1/2) Oos [4] g o L1 R
6 [5]q 5| | £ P20
] _
0o 024 E’—O =l |z 0——@ O
Ao—-DO——L-D@ O3a E—'O___ & O—E Ozs
5 W LHgos
AI—DCH‘DO

Eo——
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CMOS Logic MN4000B Series MN4543B/MN4543BS

M Logic Diagram

BI >
N — >
{j;i%— L Do,
b E{%:D—J i T p--o,
. ] D SIS Y
D =) ,[ >°—'I>°—Od
. %% > g Jiwm
’ U Lo DePe-or
%g:%’ L~
LDP>o>o—
PH->o>o-




CMOS Logic MN400OB Series MN4543B/MN4543BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 180 540
10 t — 75 225
Dn—On (H—L) pL "
15 - 55 165
Propagation Delay Time ° - 180 540
10 t — 75 225
Dn—On (L—H) piH "
15 — 55 165
Propagation Delay Time 5 - 145 435
10 truL - 65 195 ns
BI—On (H—L)
15 — 45 135
Propagation Delay Time 5 - 125 375
10 tern — 55 165 ns
BI—=On (L—H) —
15 — 40 120 —
Set-up Time 12 B 2(5) gg ‘*—'—____
Dn—LD tsu ns =
15 — 0 15 I
Hold Ti 5 — —15 0
o ime 10 thold - 0 15 ns
Dn—LD
15 — 5 20
5 — 30 90
Minimum LD Pulse Width 10 twipn — 15 45 ns
15 — 10 30
Input Capacitance Ci — — 7.5 pF
® Switching Time Test Circuit Condition Table (Example)
Test No. Item P.G. A|P.G. “H" "L
Voo
1 Da—p—On D¢ — D4, Dy, LD | Dy, BI, PH
{ 7+
t
LD 0al—0 2| o Dc | LD |DyDy |DyBLPH
PG A K] PH Ob}——0, suy hold
i B( Oec O
: Dn od—-o0 3 BI—On BI — Dy, Dy, LD | D¢, Dy, PH
5 Dl 0e—o0
PGB & o off—o0
D,
- = Ci=50pF
Vao
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CMOS Logic MN4000B Series MN4543B/MNA4543BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \Y
Input Voltage Y —0.5~Vppt0.5* vV
Output Voltage Vo —0.5~Vy+0.5* \Y
Peak Input - Qutput Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C P, max. 400 W
(per package) Ta=+60~-+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~-+150 C

*Vpp + 0.5V should be under 18V

B DC Characteristics (Vss=0V)

Item ?/{}") Sbylln~ Conditions Ta‘=—40C Ta=25C 'Ija=85C Unit
0 min. | max.| min. | max. | min. | max.
. 5 — 20 — 20 — | 150
Quiescent Power
Supply Current 10 | Ipp | Vi=Vssor Vip — 40 — 40 — | 300 | eA
15 — 80 — 80 — | 600
5 Vi=V. v — 1005} — |0.05] — [0.05
Output Voltage 1= Vss or Vpp . o .
Low Level 10 | Voo o/ < 1A 0.05 0.05 0.05| V
15 — ]0.05] — |0.05| — }0.05
5 V=V, v 495 | — | 495 | — 4.9 | —
Output Voltage 17 Vss OT Vpp
High Level 10 Vou o] < 14A 9.95| — 9.9 — |9.95| — \
15 14.95| — |14.95| — |14.95| —
5 Vo=0.5Vor4.5V | — 1.5 — | 1.5 — | 1.5
Input Voltage
Lot vl 10 | Vi |[Io/<1#A | Vo=1V or 9V — |3 | — |3 | —=|3 ]V
15 Vo=1.5Vor13.5V| — 4 — 4 — 4
. Vol 5 Vo=0.5Vor4.5V | 3.5 | — | 3.6 | — | 3.5 | —
t t
High Level 10 | Vie ||Io/<14A | Vo=1V or 9V 7 — 17| —=|7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 0.52 | — | 0.4 ] — 036 —
Output Current _ — _
Low Level 10 | Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 — 09| — [ mA
15 Vo=1.5V, Vi=0or 15V 3.6 | — 3 — | 2.4 | —
5 Vo=4.6V, V=0 or 5V 0.52 | — |0.44) — |0.36| —
Output Current _ _
High Level 10 | —Tou | Vo=9.5V, Vi=0 or 10V 1.3 — | 11| — |09 ] — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 | — 3 — | 24| —
Output Current High Level | 5 —1Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | i=0or 15V — 0.3 — 0.3 — 1 HA

Pawmanamia LN




CMOS Logic MN4000B Series

MN4543B/MN4543BS

MNA4543B /MNA4543BS

BCD-to-Seven Segment Decoder/Drivers

B Description

The MN4543B/S are BCD-to-seven segment decoder/drivers for
liquid crystal display with BLANKING input, PHASE input and
LATCH DISABLE input.

The combination of output logic level can be reversed.

PH (input), BI (blanking input) and LD (latch disable input) are
available in addition to the BCD input.

PH performs phase reverse of the truth value table.

BI performs blanking display.

LD performs BCD code storage.

In order to perform liquid crystal display (LCD), a common
square-wave pulse is applied to the back plane of the display
device and phase input of the MN4543B/S, and the output pins
should be connected to the LCD segment.

The display diagram in this catalog should be referred to for in
formation regarding connection to an LED, incandescent lamp,
gas discharge tube, fluorescnet lamp, etc. (except the LCD).

The MN4543B/S are used for the display driver of counters,
DVM computers and calculators, watches and timers.

They are equivalent to MOTOROLA MC14543B.

H Truth Table

Input Output

Display
LD|BI{PH|Dp Dc D DajOa Ob Oc Od Oe Of Og
XIH|L|X X X X|L L L L L L L/{blank
H{L|{L|{L L L L{H HHHHHL 0
H|L{L|L L L HJL H H L L L L 1
H|L|L|L L H LJH H L HHL H 2
H|{L|{L|{L L H HIH H H H L L H 3
H|L|L|L HL L|{L HHUL L HH 4
H/L|L|L H L H|{H L HH L HH 5
H|{L|L|L HH L|H L HHHHH 6
H|{L|{L|L HH H|/HHHTLTULTULL 7
H{L{L/HLUL LIHHHHHHH 8
H{L{L|/H L L HIH H H H L H H 9
H|{L|L|/H L HL|L L L L L L L|blank
H{L|L|/H L H HJL L L L L L LJ|blank
HIL|L|JH H L LJL L L L L L LJ|blank
H{L|L|H H L H|L L L L L L LJ{blank
H{L|LIH H H L|JL L L L L L LJ|blank
H|{L|L|/H H H H|L L L L L L L| blank
LIL|L[X X X X%k sk ki sk sksk sksk sksk]| sk %
ditto | H ditto Opposite of above table | ditto

Note) X :don’t care

* For LCD, square waveform is applied to PH. For a cathode
common to LED;, PH = L. PH = H at anode common LED.
** Previously added BCD defines at LD = H.

P-3

16-Pin « Plastic DIL Package

P-4

16-Pin » Panaflat Package (SO-16D)

Pin Configuration

I.D [I——\]/ E Vi
D 21 E
D3 14 0
D, [4} 7-Segment 3] 0,

Decoder

Da E— Driver _E 04

PH[6 1) 0.
w1 [7H 11 o,

Vss [8] ‘—zl 0,

l Segment Configuration
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CMOS Logic MN4000B Series MN4541B/MN45418BS
M Switching Characteristics (Ta=25C, Vss=0V, C.=50pF)
Item Vo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTu - 30 90 ns
15 — 20 60
Propagation Delay Time 5 — 375 1125
RS—0 10 teu. - 150 450 ns
28 selected 15 tuu — 110 330
Propagation Delay Time 5 — 425 1275
RS—0 10 trhL - 165 495 ns
21 selected 15 trin — 120 360
Propagation Delay Time 5 — 510 1530
RS—0 10 truL - 190 570 ns
2% selected 15 trun — 135 405
Propagation Delay Time 5 — 575 1725
RS-0 10 teHL - 210 630 ns
2% selected 15 trin — 150 450
5 - 30 90
Minimum Clock Pulse Width 10 tursL — 15 45 ns
15 — 12 36
5 — 30 90
Minimum Reset Pulse Width 10 twagrn — 15 45 ns
15 — 12 36
5 8 16 —
Maximum Clock Frequency 10 fmax 15 30 — MHz
15 18 36 —
o Rt=5kQ 5 — 90 —
e o Ct—1nF 10 fosc - 90 — KHz
Rs =10k 15 — 90 —
o Rt=56k{2 5 — 8 —
P on  Ct=1nF 10 fosc - 8 - KHz
Rs =120k} 15 — 8 —
Input Capacitance Ci — — 7.5 pF
1. Switching Time Test Circuit 2. Waveforms
Voo
k4 20 L 20ns
PG O-1RS 50%
—o0— AR
—0— PH
}—o— MODE
o T°L,
~~o0+ A, I
——0—1 MR

Barmasaseia

— N4Q



CMOS Logic MN4000B Series MN4541B/MN4541BS
B Maximum Ratings (Ta=257T)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 Y
Input Voltage Vi —0.5~ V0.5 V
Output Voltage Vo —0.5~V+0.5* v
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T P, max. 400 oy
(per package) Ta=+60~485C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Item ?v{’.” Sym- Conditions Ta.= —a0e 'lja=25°C T.a=85°C Unit
) | bol min. | max. | min. | max.| min. | max.
Quiescent Power ° Pin 5 =High B 20 B 20 I
Supply Current I ito Reset Disabled s e e el R =
15 — |8 | — | 80 | — | 600 =
Quiescent Power > Pin 5 =Pin 6 =Low - 80 - 80 I =
Supply Current 10 b Power On Reset Enabled o 750 o 600 - 700 ) KA e
15 — 1600 | — 1300 | — 1500
Output Voltage > Vi= Vss or Vpp =005 0051 = 1005
Low Level 10 | Vo — 0.05| — [0.05 — |0.05| V
[Tol <1pA
15 — [0.05{ — ]0.05| — |0.05
Output Voltage ° Vi=Vss or Vpp nd i d e
High Level 10 JoH 9.95 | — ]9.9 *19.95| — \Y
15 [Tol <1124 14.95| — |14.95] — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vie |11l <1xA | Vo=1V or 9V I T i T I T
15 Vo=1.5Vor13.5V| — 4 — 4 -
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
o Lo 2 10 | Vi [Tl <14A | Vo=1V or 9V 7l =77 |—=|vV
15 /o0=1.5Vor13.5V| 11 — 11 — 11 —
Output Current 5 Vo=0.4V, Vi=0or 5V 0.33 — 10.27| — |0.20f —
Low Level | 19 | 1, | Vo=0.5V, Vi=0or 10V .00 — (08| — [0.68| — | mA
(Cr¢=Rre=Low)
15 Vo=1.5V, V;=0or 15V 3.20 — |2.70| — 230 —
Qutput Current 5 Vo=4.6V, Vi=0o0r 5V 0.5 — 0.4 — 0.3 —
High Level | 19 | —1., | V4=9.5V, V;=0or 10V 14| — | 12| — |095]| — | mA
(Cr¢=Rr¢=High)
15 Vo=13.5V, Vi=0 or 15V 4.8 — 4,0 — 3.2 —
Output Current High Level | 5 | —Iop | Vo=2.5V, V=0 or 5V 14] — 12| —Joes| — | ma
Input Leakage Current| 15 | =+I; | Vi=0or 15V — (03| — | 03| — 1 HA
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CMOS Logic MN4000B Series MN4541B/MN4541BS

MNA4541B/ MN4541BS

Programmable Timers

H Description P-1

The MN4541B/S are programmable timers composed of a
16-stage binary counter, oscillator, automatic power-on reset
circuit, output control and logic.

Timing starts at power ON. Counter starts its operation by the
automatic reset when Vpp is in the specified range.

When the power is ON, external reset pulses can be applied.
When the initial reset command is released, the oscillator opera-
tes by the frequency defined by the external RC network.

Each stage of the 16-stage counter divides the oscillator frequen-
cy into 2N squares. 14-Pin « Plastic DIL Package
The external master reset operates independently of automatic p-2

reset, and rise and fall of clock time is very late operation due
to the built-in clock circuit.

They are equivalent to MOTOROLA MC14541B.

14-Pin + Panaflat Package (SO-14D)

[l Truth Table

Input Pin Configuration
AR | MR | PH |MODE Mode s
H L X X auto reset impossible Rre |[1/— 14] Voo
L L X X auto reset Cre IZL__. ) 13 A,
X H X X reset rs 31— E L 113 A
X L X H recycle mode 2
X L X L single cycle mode NC E é E NC
X L L X first “L” output after reset AR E’— % —‘1_-_9' MODE
L H X first “H” output after reset MR E__ = __E PH
Note) X :don’t care Ves IZ 3o
B Logic Diagram —>o—Crc

o [P
RS , . .
‘DT—D"D"‘ Pin Explanation

Ay, A, . Address input
MODE : Mode select input
AR : Reset input

MR : Reset input
PH : Phase input

¢ .
Ao Cqc : External capacitance (C¢) connection pin

Rpc : External resistor (R¢) connection pin

AI-D#V' . RS :l.External resistor (Rg), or external clock
input
AR .' ] Freqiency Table
MR A | A, |Count Stage Number (m){  Count (2
MODE —]>o L | L 13 8,192
L H 10 1,024
H L 8 256
PH Do H | H 16 65,536




CMOS Logic MN4000B Series MN4539B/MN4539BS
B Switching Characteristics (Ta=25C, Vss=0V, C.=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL - 30 90 ns
15 — 20 60
5 — 120 360
Propagation Delay Time
10 tpin — 50 150 ns
In—On (L—H)
15 — 35 105
— 1
Propagation Delay Time 1(5) 4212 ::g(s)
In—On (H—L) tew "
15 — 30 90
— 1 4
Propagation Delay Time 5 %5 65
10 tp] H - 60 180 ns
Sn—On (L—H)
15 — 40 120
. . 5 — 165 495
Propagation Delay Time
10 tous — 65 195 ns
Sn—On (H—L)
15 — 40 120
Propagation Delay Time 5 - 100 300
— 10 tp[A” - 40 120 ns
En—On (L—H)
15 — 30 90
Propagation Delay Time 5 - 100 300
_ 10 tp — 40 120
En—0On (H—L) v "
15 — 30 90
Input Capacitance Ci — — 7.5 pF
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CMOS Logic MN4000B Series

MN45398/MN4539BS

@ Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 \Y
“Input Voltage Vi —0.5~Vpyt+0.5* \
Output Voltage Vo —0.5~Vy+0 5* \Y
Peak Input - Qutput Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60T p max. 400 W
(per package) Ta=4+60~+85C b Decrease up to 200mW rating at 8SmW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 C
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
] Ta=—40C | Ta=25C | Ta=85C
Item Voo | Sym Conditions a_ Aa ‘é Unit
(V) | bol min. | max.| min. | max.| min. | max.
R 5 — 20 — 20 — 150
Quiescent Power
SUpply Current 10 I[)p V1=VSS or V[)D - 40 - 40 - 300 /lA
15 — 80 — 80 — 600
5 VieV v — | 0.05( — |0.05 — 10.05
Output Voltage 1= Vss or Vpp N B -
Low Level 10 VoL o < 1A 0.05 0.05 0.05 \Y
15 — [0.05} — {0.05 — 1 0.05
5 V=V v 4.95 — 4.95 — 4.95 —
Output Voltage 1= Vss or Vpp
High Level 0| Vou | 9.95 | — |9.95| — |9.95| — | V
o M
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — | 1.5 — 1.5
Input Voltage
I ovel B 10 | Vi ||Io/ <1MA | Vo=1V or 9V — | 3| —| 3| -1 3 \%
15 Vo=1.5Vor13.5V| — 4 - — 4
I Vol 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 —
t
High Level o 10 | Vig |[To] <1pA | Vo=1V or 9V 7 — 7| =7 | =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — |0.44| — 10.36| —
tput
Output Current 10 | Io. |Vo=0.5V, V;=0or 10V 1.3 — 11| — 09| — |m
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44| — [0.36| —
Output t
H;’g]f“u%"e" 10 | —Ion | Vo=9.5V, Vi=0or 10V 13| — | 11| — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | i=0 or 15V — 0.3 — 0.3 — 1 HA




CMOS Logic MN4000B Series

MN45398/MN4539BS

MNA4539B / MN4539BS

Dual 4-Input Multiplexers

B Description

The MN4539B/S are 4-channel data selectors which select data
inputs by common select inputs (Sg, Sq).

Each input of the two circuits appears at the outputs by the
combination of select inputs during High enable input.

A Low at enable input forces outputs Low, independent of any
other inputs. Applications are such areas as signal synthesizers
and parallel-to-serial conversions.

The MN4539B/S are equivalent to MOTOROLA MC14539B.

Il Truth Table

Input Output
Se S, E (6}
X X H L
L L L I,
H L L I,
L H L I,
H H L I,

Note) X :don’t care

M Logic Diagram

=il
w

Ea TIoa Iia oo Isa S1 So Iz Iis DB IsB

Tyvv

ES

Oa OB

16-Pin * Plastic DIL Package

P-4

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

sgH— HE s
La[3] 4] So

Ly[4H Dl 13 15

4-Input

Lia E—J Multiplexer —E Iz
Toa E" _E his

0a E“ —'m Ios
Vss [8] L-—E Os

Pin Explanation

Ioa, Iia, Iza, Isa © Multiplexer input
Ios, Lig, Izs, Isp © Multiplexer input
So, Sy : Select input

Ex Eg: Enable input

Oa, Op . Multiplexer output
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CMOS Logic MN400OB Series MN4538B/MN4538BS

o Dynamic Signal Waveforms

Input (Iy) ‘
= 50% 50%:
To=L) ]
—] tunin t
RCD
Input (To) ! 50% ‘ ]
(I =H) !
tuiol
[
Input (Cp) } 50%
tory tho | tucnr
-
[ 0% 5 50% EO”/ \ -“ 50%
Output (0) 50% o b - } 2
; N )
twon ] tuon A
te—tpin tern

Output (0) !(so% j~ \ 50%

"
l ] 50%
I

=t

-——
twor tew tern t)’l(‘l
M Timing Diagram
(1) By 2 1)
Input (1,) __i I I m_
(3)
Input (T,) I
| 14

Input (607

—_
ez \ ;
Input(RC1c) \/ Vref? &/ &/ Vrefl-&/ Vref2

Vrefl

Output (0)

T T T
(5)

(1) Positive edge triggering
(

2) Positive edge re-triggering(pulse lengthening)

14) Reset (pulse shortening)

)
)
(3) Negative edge triggering
)
(5) T=RtXCt




CMOS Logic MN400OB Series MN4538B/MN4538BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Viop (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 trhL - 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 150 450
_ 10 tpmr — 70 210 ns
IO , Ix -0
15 — 40 120
Propagation Delay Time 5 - 150 450
_ _ 10 — 70 210
To. 1,—0 trLu ns
15 — 40 120
Propagation Delay Time 5 a 150 150
_ 10 tpHL — 70 210 ns
Cn—0
15 — 40 120
Propagation Delay Time 5 - 150 450
_ 10 tpin — 70 210 ns
CI» —'O
15 — 40 120
Recovery Time 1(5) - g -
— — tre — pa—
Ch—Ts. I RCD ns
15 — 0 —
Recovery Time 1(5) o g -
0, O-—I,, I tro "
15 — 0 —
. . 5 — 60 180
Mmimum Pulse Width
I, 10 turol - 30 90 ns
’ 15 - 20 60
Minimum Pulse Width 5 - 60 180
1 10 turin - 30 90 ns
' 15 - 20 60
.. . 5 — 40 120
Minimum Pulse Width
C 10 t\\CDL - 20 60 ns
' 15 — 15 45
5 — 208 —
Output Pulse Width 10 ) 208
— — Hs
(Rt=100k®, Ct—0.0024F) e
15 — 208 —
— 10.4 —
Output Pulse Width 5
10 two — 10.4 — ns
(Rt=100kQ, Ct=0.14¢F)
15 — 10.4 —
Output Pulse Width 12 - 12: N
t — . —
(Rt=100kQ, Ct=104F) wo s
15 — 1.04 —
Input Capacitance C — — 7.5 pF
External Timing Resistance Rt 5 — 1000 kQ
External Timing Capacitance Ct 2000 — no limit pF
— 241 — Panasonic



CMOS Logic MN4000B Series MN4538B/MN4538BS

B Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 Vv
Input Voltage Vi —0.5~Vp+0.5* A%
Output Voltage Vo —0.5~Vp+0.5* \Y%
Peak Input - Output Current +1, max. 10 mA
Power Dissipation | Ta=—40~+60C P, max. 400 .
(per package) Ta=4+60~+85C Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 c
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

M DC Characteristics (Vss=0V)

Voo | Sym- 4 Ta=—40C | Ta=25C | Ta=85C
[tem ( bol Conditions - p Unit
V) | bo min. | max. | min. | max.| min. | max.
— — T2 | — 15
Quiescent Power 5 20 0
Supply Current 10 Ipn Vi=Vss or Vip — 40 — 40 — 300 MA
15 — | 80 | — | 80 | — | 600
5 Ve o v — Jo0s| — [o0.05] — [o0.05
Output Voltage 1= Vss or Vpp . _ -
Putput Ve 0 Vo | o 0.05 0.05 0.05 | V
15 — |0.0s| — |0.05| — |0.05
Outont Vol 5 Ve or v 495 | — |4.95| — |4.95| —
utput Voltage 1= Vss Or Vpp
High Level 10 Vou 1o < 1A 9.95 — 9.95 — 9.95 — \%
15 14.95| — [14.95| — [14.95| —
5 Vo=0.5Vor4.5V | — | 1.5 | — |15 | — | 1.5
Input Vol
LUt vy € 10 | Vie [T/ <1KA | Vo=1V or 9V — | 3| =3 | =13V
15 Vo=1.5Vor13.5V| — | 4 | — | 4 | —
vl 5 Vo=0.5Vord.5V | 35 | — | 35| — |35 | —
High Level 10 | Vig | [lo|<1gA | Vo=1V or 9V 7| =7 =l 7|—=1vV
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 11 | —
5 Vo=0.4V, Vi=0 or 5V 0.52| — |0.44] — |0.36| —
Output Current 10 | To. | Ve=0.5V, Vi=0or 10V 13 — 11| — 09| — | ma
15 Vo=1.5V, V;=0 or 15V 36 | — | 3 | — | 24| —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44] — [0.36] —
D caprrent 10 | —Tou | Vo=9.5V, Vi=0or 10V 13 — (11| — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 | — | 3 | — | 24| —
Output Current High Level | 5 | — Loy | Vo=2.5V, Vi=0 or 5V 17| — [ta| —[1a] — [ ma
Input Leakage Current | 15 | +1; | V=0 or 15V — Jo3 ] —Jos3 | — ] 1 | s




CMOS Logic MN4000B Series MN4538B/MN4538BS

MNA4538B/MN4538BS

Dual Precision Monostable Multivibrators

M Description P-3

The MN4538B/S are monostable multivibrators with the capa-
bility of reset and re-trigger.

Trigger can be performed from both the positive and negative
going edge of the input pulse.

A wide range of precise output pulses can be obtained since the
width and precision of the output pulse are defined by external
Ct and Rt'

Output pulse width control is more precisely performed, due to
linear CMOS technology.

Total power supply voltage range is obtained as two = Ry « C¢ 16-Pin * Plastic D IL Package
and no other coefficient is included. =

The MN4538B/S are equivalent to MOTOROLA MC14538B.

B Truth Table

Input Output
Io Il aD 0 6
16-Pin * Panaflat Package (SO-16D)
N L H I =y
H va H I r
Pin Configuration

X X L L H

Crca E E Vbp

RCrca E E CrcB
CDA E E RCtcB
Lia E ° E Cos

B Logic Diagram (1/2)

12] 11
1] Tos
0. [7] 10 0.
Vss [8] 9] 05

I
Ie

#Lenable

[
i
I
1
1
1
1
iz
o

Crc Vss

@]

N
Veez | C;

D1

denable|

— 239 — Panasonic



CMOS Logic MN4000B Series MN4531B/MN4531BS
M Switching Characteristics (Ta=25TC, Vss=0V, CL=50pF)
Item Voo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 truL — 30 90 ns
15 — 20 60
— 1
Propagation Delay Time 5 45 435
10 teuL - 60 180 ns
Io~I1—0 (H—L)
15 — 45 135
Propagation Delay Time 12 - lg: ‘1‘22
Io~In—0 (L—H) truu ns
15 — 45 135
Propagation Delay Time 5 - 105 315
10 — 45 135
I,—0 (H—L) trhe "
15 — 35 105
Propagation Delay Time 5 - 8 255
10 —
Ly—=0 (L—H) teLu 35 105 ns
15 — 25 75
Input Capacitance Ci — — 7.5 pF
® Dynamic Signal Waveforms
20ns 20ns
07, Von
Input 50%
10% A . 10% Ves
tein teui e
Vou
Output S350%
———— k—_ Vo
tTl.H 1:THI.
Il Logic Diagram
Io
I
I2
I3
I4
Is
Is [0}
Iz
I
Is
I1o




CMOS Logic MN4000B Series MN4531B/MN4531BS
#@ Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \4
Input Voltage Vi —0.5~Vpp+0.5 \'
Output Voltage Vo —0.5~Vpp+0.5* \'
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 -
(per package) Ta=+60~4+85C L Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 c
Storage Temperature Tstg —65~-+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
ltem Voo | Sym- Conditions Ta.=-— 40C 'Ija=25°C Ta=85T Unit
(V) | bol min. | max.| min. | max. | min. | max.
Qui P 5 — 20 — 20 — 150
uiescent Power
Supply Current 10 Ipp Vi=Vss or Vpp — 40 — 40 — 300 HA ‘
15 — | 8 | — | 80 | — | 600 —
5 — |o0.05| — Jo.05] — |o0.05 —
Output Voltage Vi=Vss or Vop _ _ — —
Low Level 10 VoL 0| < 14A 0.05 0.05 0.05 \Y% m—
15 — 10.05| — [0.05] — |0.05
5 VieV v 4.95 — | 4.95 — | 4.95| —
Output Voltage 1= Vss or Vpp _ . .
High Level 10| Vo | 9.95 9.95 9.95 v
15 1495\ — (14.95) — 114.95} —
5 Vo=0.5Vor4.5V — 1.5 — 1 1.5 — 1.5
Input Volt:
L Level E° 10 | Vi ||| <1pA | Vo=1V or 9V — — | 3 | — v
15 Vo=1.5Vor13.5V| — — 4 —
I Vol 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
High Level 10 | Vi ||To/<14A | Vo=1V or 9V 7 -1 | =7 =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo==0.4V, Vi=0 or 5V 052 — (0.4 — |0.36| —
Output Current _ _ _ _
Low Level 10 Io. | Vo=0.5V, Vi=0or 10V 1.3 — 1.1 0.9 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 | — 0.4 — 036 —
Pyt Cyrrent 10 | —Iow | Vo=9.5V, Vi=0or 10V 13 — 11| — 09| — |ma
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 | —Ioy | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | Vi=0or 15V — 0.3 — 0.3 — 1 HA
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CMOS Logic MN4000B Series

MN4531B/MN45318S

MNA4531B/MN4531BS

12-Bit Parity Trees

B Description

The MN4531B/S are 12-bit parity trees constructed with P and
N channel enhancement modes.

The circle is composed of 12 data bit input (I ~ I9) and an
odd or even parity selection input (I;,) and output (O).

This parity selection bit input is an added bit.

For words less than 12 bits, either even or odd parity output
can be obtained depending on whether the other input is odd or
even.

When the MN4531B/S are cascade-connected by using I, input,
more than 13-bit words can be processed.

The MN4531B/S are widely used for error detection/correction
systems of data, controllers for remote digital sensors, miuti
arithmetic units without carry, etc.

B Truth Table

Input Output
Lo | Ly | Lo | ~er LL| L] o m 0*
0 0 0 | cooee- 0 0 0 0 (0) 0
0 0 [ 0 0 1 1 (1) 1
0101 0 ol 110 2 (2) 1
oo o] 0]1]1] 3 @] o
0 0 0 | ceeeen 1 0 0 4 (4) 1
0 0 0 | ceeeee 1 0 1 5 (5) 0
o oo 110 6 ® | o
0 0 0 | oo 1 1 1 7 (7) 1
111 ] e 0 | 0 | O | 8184(17770) 0
1 1 1 | oo 0|0 1 8185(17771) 1
111 ] 0 [ 1] o [sisea7772) | 1
111 | o [ 1] 1 [s18707773) [ 0
1 1 1| e 1 0 | O | 8188(17774) 1
1 1 1 | e 1 0 1 8189(17775) 0
11111 1| 1| 0 | 8190(17776) 0
1 1 1| e 1 1 1 8191(17777) 1

Note) * 0 = Even Parity; 1 = Odd Parity

P-3

16-Pin * Plastic DIL Package

e

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

IGE—-——\]J 16] Vi
S22 18] 1,
EH O Hae
LA 12-Be 13 I
IZE"‘ P:F:el: _E Lo
LEH I
IOE—— 10) 11

Vss(8] Lo




CMOS Logic MN400OB Series

MN4528B/MN4528BS

o Dynamic Signal Waveforms

Input (Cp) & 50% 50%

Input (To)
(Ii=L)

input (1)
To=H)

Output (0) \
NN

tuen tren Lty
T

TaliH

—_

twon

Waveforms showing minimum Tg, I; and O pulse widths,
set-up and recovery times; set-up and recovery times are
shown as positive values but may be specified as negative
values.
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CMOS Logic MN4000B Series MN4528B/MN4528BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 — 20 60
5 — 155 465
Propagation Delay Time
10 teLu — 60 180 ns
Ip, I, =0
15 — 40 120
Propagation Delay Time 5 - 140 420
— 10 tpuL — 50 150 ns
Io, =0
15 — 35 105
5 - 105 315
Propagation Delay Time
10 tpuL - 40 120 ns
Cp—0
15 — 30 90
Propagation Delay Time 5 - 120 360
— 10 trLn — 50 150 ns
Cp—0
15 — 35 105
5 — 25 75
Minimum Pulse Width
I 10 t\\'[ oL - 15 45 ns
0 15 -~ 10 30
Minimum Pulse Width 5 - 2 7
I 10 t“] 1L - 15 45 ns
! 15 — 10 30
X 5 — 30 90
Minimum Pulse Width
10 t“CDL - 15 45 ns
Cop
15 — 10 30
5 — 235 — [
Output Pulse Width 10 ¢ 155 |
(Rt=5kQ, Ct=15pF) woH " 5
15 — 140 — :
— 4 — i
Output Pulse Width 12 ; i 9:
— . _ s
(Rt=10k, Ct=1000pF) won #
15 - 4.85 —
Input Capacitance C — - 7.5 pF
External Timing Resistance Rt 5 — 1000 kQ
External Tuming Capacitance (Note) Ct — — 10 #F

(Note) It is recommended to use the silicon diode (cathode toward Vpp) in parallel with Ry when Cy is large
capacity (ranging from 0.1uF to 10uF).




CMOS Logic MN4000B Series MN4528B/MN4528BS
B Truth Table
ln?ut _ Qutput _ Mode
I, I, Co [0} [0}
Va H H I L output pulse
</ L H L H inhibit
H ~ H L H
L N H I L I output pulse
X X L L H inhibit
Note) X :don’tcare
B Maximum Ratings (Ta=25C)
item Symbol Ratings Unit
Supply Voltage Vpn —0.5~+18 \
Input Voltage Vi ~0.5~V;+0.5*% \Y
Output Voltage Vo —0.5~Vpp+0.5* A%
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
(per package) Ta=-+60~+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~-+85 i —
Storage Temperature Tstg —65~-+150 T —
* Vpp + 0.5V should be under 18V —
B DC Characteristics (Vss=0V) o
Item ?’{}") Sym- Conditions E;—ﬁ;cx nz;_ziix .::1— S;ix. Unit
. 5 — 2 | — ]2 | — |15
oo s 10 | Iop | Vi=Vss or Vo — | a0 | — | 40| — |30 | xa
15 — 80 — 80 — 600
Outout Voltage 5 Vi=Ves or Vip — 1005} — {005 — ]0.05
Low Love, 8 0] Vou | — 005 — |0.05| — |0.05 V
15 — 10,05 — [0.05] — |0.05
Output Voltage ° Vi=Vss or Vip 495 ) T 49— s —
High Level 10| Vou | 9.95| — [9.95| — |9.95 — | V
15 14.95| — [14.95/ — [14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — 1.5 — 1.5
Input. woltage 10 | Vi ||Lo/<1kA | Vo=1Vor 9V — 3| —|s|—1]38]vV
15 Vo=1.5Vor13.5V| — 4 — — 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
Hpt Voltage 10 | Vi ||Io|<14A | Vo=1V or 9V 7=l =7 |=1]v
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — |0.44| — [0.36| —
Output Current 10 | T |Vo=0.5V, Vi=0or 10V 13 — 11| — 09| — | ma
15 Vo=1.5V, Vi=0or 15V 3.6 - 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 | — |0.44] — 10.36| —
PPyt Crrent 10 | —Ton | Vo=9.5V, Vi=0 or 10V 13 — |11 — |09 | — | m
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 MA
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CMOS Logic MN4000B Series

MN4528B/MN4528BS

MNA4528B /MN4528BS

Dual Monostable Multivibrators

Il Description

The MN4528B/S are retriggerable, resettable monostable multi-
vibrators and have 2 circuits in a package. The monostable pulse
over a wide range of widths is determined by the external
resistance and capacitance.

A negative going edge of theTo input when I; is Low or a
positive going edge of the I; input when TE, is High produces
a positive pulse at the O output and a negative pulse at the O
output if the Cp input is High.

A Low at the Cp input forces the O output Low and the O
output High.

The MN4528B/S are equivalent to MOTOROLA MC14528B.

Pin Explanation

Toa, I Input (T\)

Ly Lip: Input ( _/7)

Coa, Cps © Direct Clear Input

Cextp, Cextp - External capacitance connection

Cext/Rext,, Cext/Rextp : External capacitance, External resistance
0,4, Og . Positive output

O, Og . Negative output

B Logic Diagram (1/2)

£

L3P
-

Cpa

16-Pin * Panaflat Package (SO-16D)

Pin Configuration

E Vop
E CextB
E Cext/RextB

E Cos




CMOS Logic MN4000B Series

MN4526B/MN4526BS

e Dynamic Signal Waveforms

Input (PL) Jm__J 50%
tupin thog

Input (Pn)

tom

Output (On)

Waveforms showing minimum PL pulse width, propagation

50%

‘50%

delays for PL, P to Op and hold time for PL to Pp

M Logic Diagram

Po

Input (CPo )-J

Input (CP,)

50%

tucrt

fo

}l 50% s\-_

Output (On)

/

Output (TC)

—d

torn

<¢ 50%

fSO%
toin

—t

ten

tucen

50% ][

B

tein

50%

tomn

Waveforms showing minimum CPy and CP, pulse widths,
propagation delays for CPy, CP, to Opn and TC

P2

Qo
5

P3

PL-D>

00

MR > .[ : ! 1
CmCmL || | | ||
3T F]F 5 | FF ,%_ F3F | P;F
S

L L]
CPI1XF CE
CPo
cFD —

1r\ TC
]
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CMOS Logic MN4000OB Series MN4526B/MN4526BS

M Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 trin - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTaL - 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 150 450
CPo, TP1—0n (H—L) 10 teuL — 65 195 ns
15 — 50 150
Propagation Delay Time 5 - 150 450
CPo, TP1—On (L—H) 10 teLn - 65 195 ns
15 — 50 150
Propagation Delay Time 5 - 210 630
CP,, CP,—TC (H-L) 10 trut - % 270 "
15 — 70 210
Propagation Delay Time 5 - 210 630
CPo, CP,—TC (L—H) 10 teLn — 90 270 ns
15 — 70 210
Propagation Delay Time 5 - 200 600
PL—On (H—L) 10 tpuL — 80 240 ns
15 — 60 180
Propagation Delay Time 5 o 180 540
PL—0On (L—H) 10 tpLn — 70 210 ns
15 — 50 150
Propagation Delay Time 5 - 140 420
MR—On (H—L) 10 tpuL — 55 165 ns
15 — 40 120
5 — 40 120
Minimum CP Pulse Width 10 twepL — 20 60 ns
15 — 15 45
5 — 40 120
Minimum CP; Pulse Width 10 twcpH — 20 60 ns
15 — 15 45
5 — 50 150
Minimum PL Pulse Width 10 tupLH — 20 60 ns
15 — 16 48
5 — 65 195
Minimum MR Pulse Width 10 twMRH — 25 75 ns
15 — 20 60
Hold Time 5 - 3 105
Pn— PL 10 thold — 30 90 ns
15 — 25 75
Maximum Clock Frequency 5 6 12 o
(PL=L) 10 fmax 12 25 — MHz
15 16 32 —
Input Capacitance C — — 7.5 pF




CMOS Logic MN400OB Series MN4526B/MN4526BS
B Maximum Ratings (Ta=25TC)
Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 \
Input Voltage Vi —0.5~Vpp+0.5* \'
Output Voltage Vo —0.5~Vpp+0.5* A%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=-—40~+60C P max. 400 W
(per package) Ta=+60~-+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
*¥Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Item Voo | Sym- Conditions Ta.= —40C Ta =%¢C 'Ira= 85C Unit
(V) | bol min. | max. | min. | max.| min. | max.
. 5 — 12 | — |2 | — 150
QeI | 10 | T | viemves o Ve NG
15 — 80 — 80 — 600 —
Outont Voltage 5 VimVes or Vop — |0.05| — [0.05] — [0.05 E
Loa Lovel & 10 | Vo Lo < 1uA — 005 — [0.056 — [0.05] V —
15 — 10.05| — [0.05] — |0.05 —
Output Voltage 5 Vi=Ves or Vip 495 — 1495 — |4.95| —
High Level — 101 Vou | 1 9.95 | — [9.95| — [9.95| — | V
15 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor4.5V — 1.5 — | 1.5 — 1.5
Input, Voltage 10 | Vi |[Io|<1KA | Vo=1V or 9V — |3 | =13 |—=|3]|vV
15 Vo=1.5Vor13.5V| — 4 — 4 —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
Hpht Voltage 10 | Vi ||| <14A | Vo=1V or oV 20 IR I B N O I
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 052 | — |0.44] — |0.36| —
Output Current 10 | I |Vo=0.5V, Vi=0or 10V 13 — (11| — |09 | — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V=0 or 5V 0.52| — |0.44| — |0.36| —
et 10 | —Ion | Vo=9.5V, Vi=0or 10V 13 — (11| — 09| — | ma
15 Vo=13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Ion | Vo=2.5V, Vi=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1; | Vi=0or 15V — 0.3 — 0.3 — 1 KA
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CMOS Logic MN4000B Series

MN4526B/MN4526BS

MN4526B/MN4526BS

Programmable 4-Bit Binary Counters

B Description

The MN4526B/S are programmable 4-bit binary counters.
Cascade N dividing action can be performed by the cascade
feedback input without an external gate.

They offer synchronization start of the N division cycle by a
master reset function and disable of the pulse count function by
the clock inhibit input.

The MN4526B/S are suitable for frequency division where low
power dissipation and high noise immunity are desired, such as
for frequency synthesizers and PLLs.

B Count Mode

Output
Count o, o, o, o,

15 H H H H

14 H H H L

13 H H L H

12 H H L L

11 H L H H

10 H L H L
9 H L L H
8 H L L L
7 L H H H
6 L H H L
5 L H L H
4 L H L L
3 L L H H
2 L L H L
1 L L L H
0 L L L L

Note) CF=H;PL=L;MR=1L
W Truth Table
MR PL CP, CP, Mode

H X X X reset (sync.)

L H X X preset (sync.)

L L A H

L L L N\ no change

L L L X

L L X va

L L </ L counter advance

L L H N

Note) X :don’tcare

16-Pin ¢ Plastic DIL Package

P-4

-

16-Pin * Panafiat Package (SO-16D)

Pin Configuration

o—7  [Ew
P, [ZH {15 0.
PL [3H —14] P,
P[4 Progr;r:abxe 3] cF
PEH G @
cPo [61H 1] Py
0o [T} 10) MR
Vss [8] L—T90,

Pin Explanation

PL ! Parallel load input

Py~ P;: Parallel input

CF  :Cascade feedback input

CP, :Clock input (L— H)

CP, :Clock input (H— L)

MR  : Asynchronous master reset input
TC  :Pincount output

0y~ 0;: Buffer parallel output




CMUS LOgIC MN4UUUD oeries MN45208/MN4520B5

e Dynamic Signal Waveforms

Input (CPy)
(CPo=L) 0%

tucen
Input (CPo) 50% -
(CP, =H)

tucpr
Input (MR) %

twsRH

Waveforms showing recovery time for MR; minimum CPy,
CP, and MR pulse widths

Input (CPg) 2150% Ss

Il

Input (CP)) 50% \s
tsu tsu
Output (On) 50%
ca————
tent
— —

Waveforms showing set-up times for CPy to CP, and CP,
to CPy, and propagation delays

I Timing Diagram

My

Ch SpipipipEpinly
MR ]

SN S e S ey S e N N Y S N o A e

O,

0.

0,
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CMOS Logic MN4000B Series MN4520B/MN45208BS

B Switching Characteristics (Ta=25TC, Vss=0V, CL=50pF)

Item Voo (V) Symbol min. typ. max. Unit
5 — 60 180
Output Rise Time 10 tTLn — 30 90 ns
15 — 20 60
5 - 60 180
Output Fall Time 10 tTuL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 145 435
CPo, CP,~0n (L—H) 10 teLn — 65 195 ns
15 - 50 150
Propagation Delay Time 5 - 170 510
CPo, TP1—0n (H—L) 10 tpuL - 75 225 ns
15 — 50 150
Propagation Delay Time 5 - 145 435
MR—0On (H—L) 10 teuL — 60 180 ns
15 — 45 135
» 5 — 85 255
égg};::&,%g}ﬂ““m Clock 10 twepr - 30 90 ns
15 — 25 75
. - — 5 — 85 255
feniodipmm Cok || e | o= | w0 |
15 — 25 75
. o 5 — 45 135
11;1111%; I{xii\(rietthmnnum Reset 10 T _ 20 60 ns
15 — 15 45
5 — 25 75
Reset Recovery Time 10 trMR - 15 45 ns
15 — 10 30
Set-up Time 5 - %0 210 |
CP,—~CP, 10 tsu — 35 105 ns ;
15 — 25 75 “
— 2 |
Set;up Time 12 tsu — ;2 29(5) ns ‘
CP;—CPy
15 — 20 60
5 3 6 —
Maximum Clock Frequency 10 fmax 7 15 — MHz
15 10 21 —
Input Capacitance Ci — — 7.5 pF

[ . SN N PN LT V3



LIVO LOGIC MiNaGUUUD o€ries MIN£O 2UB/ MIN4O 2UBO

B Maximum Ratings (Ta=25T)

Item Symbol Ratings Unit
Supply Voltage Vop —0.5~+18 \'
Input Voltage Vi —0.5~Vpp+0.5* \
Output Voltage Vo —0.5~Vpp+0.5% \
Peak Input - Output Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400
(per package) Ta=~+60~+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Pp max. 100 mW
Operating Ambient Temperature Topr —40~+85 C
Storage Temperature Tstg —65~+150 T

* Vpp * 0.5V should be under 18V

B DC Characteristics (Vss=0V)

Item y\[}D Sym- Conditions Ta'= —4oe Ta —C T.a=85°C Unit
) | bol min. | max. | min. | max.| min. | max.
Quiescent Power S - 20 - 20 - 150
Supply Current 10 | Iop | Vi=Ves or Vip — |40 | — | 490 | — |30/ s
15 — | 80 | — | 80 | — | 600
output Vortage 5 Ve Vs or Voo —Joos| — [0.05] — [o0.05
Quiput Vo CI T — 1005 — [0.05| — |0.05| V
15 — lo.os| — [0.05] — |o0.05
5 _ 495 | — |4.95| — |4.95] —
uput votiage 10 | Vou | Vs ‘: Voo 9.95 | — |9.95| — |9.95| — | V
15 ol <1 14.95| — |14.95| — |14.95| —
5 Vo=05Vord5V | — | 15| — |1.5 | — | 1.5
Input Voltage 10 | Vi ||Lo/<1#A | Vo=1V or 9V — 3| =13 |—=|3]vV
15 Vo=1.5Vor13.5vV| — | 4 | — | 4 | — | 4
5 Vo=0.5Vord.5V | 3.5 | — | 35| — | 3.5 | —
T Vo 10 | Vis | Lo/ <1#A | Vo=1V or 9V 7l — 7= 7] =]V
15 Vo=1.5Vor13.5V| 11 | — | 11 | — | 1 | —
5 Vo=0.4V, Vi=0 or 5V 052 | — |0.44]| — [0.36] —
Qutput Current 10 | lo. |Vo=0.5V, V;=0or 10V 13 — 11| — 09| — | ma
15 Vo=1.5V, Vi=0 or 15V 36| — | 3 | — 24| —
5 Vo=4.6V, Vi=0or 5V 052 | — |o0.44| — |0.36] —
P et 10 | —Ion | Vo=9.5V, Vi=0 or 10V 13 — 11| —|o09| — | ma
15 Vo= 13.5V, V;=0 or 15V 36| — | 3 | — 24| —
Output Current High Level | 5 | —Io | Vo=2.5V, V;=0 or 5V 17| — | 14| — |11 ] — | ma
Input Leakage Current | 15 | +I; | ;=0 or 15V —Jo3| — o3| — ] 1 | ua
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CMOS Logic MN4000B Series

MN4520B/MN45208S

MNA4520B /MN4520BS

Dual 4-Bit Binary Counters

M Description

The MN4520B/S are dual 4-bit binary counters.

The counter advances on the positive going edge of the CP,
when @1 is High or on the negative going edge of the 6!31 when
the CPg is Low.

A High on the reset input clears the counter (Og ~ O3 = L).

The MN4520B/S are equivalent to MOTOROLA MC14520B and
RCA CD4520B.

H Truth Table

P-3
16-Pin » Plastic DIL Package
P-4
16-Pin ¢ Panaflat Package (SO-16D)

Pin Configuration

CPoa[1] ~ 8 v
P 2]
00 3]
0 [4]
0245
034 [6]

T
&
g
H
2
18]
>
f
5
H
o
=]
|
<~
Q

4-Bit Binary Counter

MRa|7
Vss|8
(0] 03
FF FF
3 4

CcP, CP, MR Mode
< H L counter advance
L - L
N X L
X _/_ L n
nge
Ve L L no chang
H N L
X X H 0,~0,=L
Note) X :don’t care
Pin Explanation
CPoa, CPog : Positive clock input (/")
CP,,, CP,5 : Negative clock input ( \_)
MR, MRy © Reset input
0Opa~034 - BCD output (4 Bits)
Op~O35 . BCD output (4 Bits)
B Logic Diagram (1/2)
}); Oy
PN O - -
CP1
FF
T 2
CPo c O~ —9
MR—>—




CMOS Logic MN400OB Series MN4519B/MN4519BS
B Switching Characteristics (Ta=25C, Vss=0V, C.=50pF)
Item Vop (V) Symbol min, typ. max. Unit
5 - 60 180
Output Rise Time 10 trLu - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 traL — 30 90 ns
15 — 20 60
Propagation Delay Time 12 - 122 32(5)
— 1
An, Bn—On (H—L) tent ne
15 - 35 105
Propagation Delay Time 1(5) - jg f;g
An, Bn—On (L—H) teiw ne
15 — 30 90
Propagation Delay Time 13 - ZZ :12;2
Sa, Se—On (H—L) tehe "
15 — 30 90
Propagation Delay Time 12 - i: i;z
t ——
Sa, Ss—0n (L—H) PLH " —
15 — 30 90 —
Input Capacitance Ci — — 7.5 pF —
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CMOS Logic MN400OB Series MN4519B/MN45198BS
W Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Vi —0.5~+18 vV
Input Voltage v, —0.5~V+0.5* vV
Output Voltage Vo —0.5~V},+0.5* vV
Peak Input - Output Current =1 max. 10 mA
Power Dissipation | Ta=—40~+60C p max. 400 W
(per package) Ta=+60~+85C " Decrease up to 200mW rating at 8mW/°C "
Power Dissipation (per output terminal) Py max. 100 m\W
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0\")
. - Ta=—40C Ta=25C Ta=85C
Item \ b Sym Conditions a, 2 a=85¢C Unit
(V') | bol min. | max.|{ min. | max, | min. | max.
. 5 — 20 — 20 — 150
Quiescent Power .
Supply Current 10 Ipp Vl=\SS or Vpp — 40 - 40 - 300 ,UA
15 | — 80 — 80 — 600
5 VeV, v — 1005 — (005 — [0.05
Output Voltage , 1= Vss or App _ _ _
Low Level 10 Vor o/ < 1A 0.05 0.05 0.05 | V
15 — 1005 — |0.05| — |0.05
o 5 VeV v 495 | — 495 — [4.95| —
utput Voltage , 1= Vss O Vpp
High Level 10 Vou 9.95| — [9.95] — ]9.95| — \Y
[Tol <1uA
15 14.95| — |14.95| — [14.95| —
5 Vo=0.5V or 4.5V — 1.5 | — | 1.5 — 1.5
Input Voltage 10 | Vi [11o/<1gA | Vo=1V or 9V — | 3| =13 | =1|3]wvV
15 Vo=1.5Vor13.5V| — 4 — — 4
. Vol 5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 | —
t t
High Level 10 | Vin |10/ <1xA | Vo=1V or 9V 7| — 7| = 7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 052 | — |0.44) — [0.36| —
Output Current 10 | Io. |Vo=0.5V, V;=0or 10V 13— | 11| — 09| — | mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 | —
5 Vo=4.6V, V;=0 or 5V 0.52 | — |0.44] — [0.36| —
Output C t
High Level 10 | —Ion | Vo=9.5V, Vi=0or 10V 13| — [ L1 | — |09 | — | mA
15 Vo=13.5V, ;=0 or 15V 3.6 — 3 — 2.4 | —
Output Current High Level | 5 | —Ioy | Vo=2.5V, V;=0 or 5V 1.7 | — 1.4 — 1.1 — | mA
Input Leakage Current 15 +1I; | Vi=0or 15V —_ 0.3 — 0.3 — 1 MA
1. Switching Time Test Circuit 2. Waveforms
—;:I‘ 20ns 20ns
PG s.Y 0. 1 "on
= TEF ‘
5o e 10% Ve
Ay 7 Ci
B ; Outputs
P tin tin
t—o— B: = C l
o] ;‘ ; 5 ‘5 Vou
1O —T—o Output oﬂ =
\l ;C' ’ ?3/:‘ k_._\m L



CMOS Logic MN4000B Series MN45198/MN4519BS

MNA4519B/MN4519BS

Quad 2-Input Multiplexers

B Description P-3
The MN4519B/S have following functions in one package.
* 4-Bit AND/OR selector
* Quad 2-input data selector
* Quad Exclusive-NOR gate
Il Truth Table
Input Output 16-Pin * Plastic DIL Package
Sa Ss An B, 0, P-4
L L X X L
H L A, X An
L H X Bn Bn m
H H L L H
H H H L L —
H H L H L 16-Pin * Panaflat Package (SO-16D) —
H H H H H =
Note) X :don’t care Pin Configuration —
S
B Logic Diagram Bs [T— 6] Voo
Az[ZH 5 As
Ao DC BZE_ "‘E S
0o AIE—_ 2-Input —E O3
Bo-——Do— B [B}-{ reerl ) 0,
Mo WBH O HEe
8 B E—" —E Oo
B >o 1 o ' I
! VSSE :9] Sa
A
Dot
e o
As [>o
B> [ o-P>os
SA—DOT-DC»—

— 221 — Panasonic




CMOS Logic MN4000OB Series MN4518B/MN4518BS

o Dynamic Signal Waveforms

Input (CP))
(CPo=L) 0%

twern
Input (CPyo) 50%
(CP, =H)

tucrt
Input (MR) 50%

tuwry

Waveforms showing recovery time for MR; minimum CP,,
CP, and MR pulse widths

Input (CPy) ZZSO% x

Input (CP,) 50% \

:

Output (On) 50%

trin tewm

Waveforms showing set-up times for CPy to CP, and CP,
to CPy, and propagation delays

B Timing Diagram

0,

0,




CMOS Logic MN400OB Series MNA4518B/MN4518BS
B Switching Characteristics (Ta=25C, Vss=0V, Ci.=50pF)
Item Vo (V) Symbol min, typ. max. Unit
5 — 60 180
Output Rise Time 10 triu — 30 90 ns
15 - 20 60
5 — 60 180
Output Fall Time 10 trun — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 170 510
—— 10 trur - 75 225 ns
CPy,CP;—On (H-L)
15 — 50 150
Propagation Delay Time s - 145 335
CPo,Cf’l"Oﬂ (L—-’H) 10 tein - 65 195 ns
15 — 50 150
Propagation Delay Time 5 - 145 335
10 tp — 60 180
MR—On (H—L) P! "
15 — 45 135
Mini Clock CP 5 — 85 255
inimum Cloc|
Width o Pulse 10 tucer - 30 % ns _
15 — 25 75 | —
5 — 85 255 —
\I\{I}igtr}?um Clock CP Pulse 10 tucrn _ 30 90 ns ‘E:—_—
15 — 25 75
5 — 45 135
Minimum Reset Pulse Width 10 twvkh — 20 60 ns
15 — 15 45
5 — 25 75
Reset Recovery Time 10 truR — 15 45 ns
15 — 10 30
Set-up Time 5 - 0 270
I 10 — 105
CP,—CP, tsu 35 ns
15 — 25 75
Set-up Time 5 - 7 222
I 10 — 0
CP,—~CP, tsu 3 ne
15 — 20 60
5 3 6 —
Maximum Clock Frequency 10 fmax 7 15 — MHz
15 10 21 —
Input Capacitance Ci — — 7.5 pF
— 219 — Panasonic



CMOS Logic MN400OB Series MN4518B/MN4518BS

M Maximum Ratings (Ta=25TC)

Item Symbol Ratings Unit
Supply Voltage Vion —0.5~+18 \'
Input Voltage Vi —0.5~Vy+0.5* \Y
Qutput Voltage Vo —0.5~Vy,y+0.5* A%
Peak Input - Qutput Current +1, max. 10 mA
Power Dissipation | Ta=—40~+60C max. 400
(per package) Ta=+60~-+85C Py Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

M DC Characteristics (Vss=0V)

Voo | Sym- N Ta=—40C | Ta=25C | Ta=85TC .
Item Conditions " - X Unit
(V) | bol min. | max. | min. | max.| min. | max.
o P 5 — 20 — 20 — | 150
uiescent Power
SUPply Current 10 Iop Vi= Vss or Voo - 40 — 40 - 300 /-lA
15 — 80 — 80 — | 600
5 Vi=V v — 10.05| — |0.05| — |0.05
Output Voltage 1= Vss or Vpp o N N
Low Level 10 VoL ol < 1A 0.05 0.05 0.05 \%
5 — |0.05{ — [0.05]| — |0.05
5 Vi=V. v 4.95| — | 4.95| — |4.95| —
Output Voltage 1= Vss or Vpp - _ .
High Level 10 Vou o <14A 9.95 9.95 9.95 A
15 14.95| — |14.95( — [14.95| —
5 Vo=0.5Vor4.5V | — 1.5 | — [ 1.5 — 1.5
Input Volt
Lo evel B¢ 10 | Vie |[Io| <1pA | Vo=1V or 9V — |3 | = |3 | =13V
15 Vo=1.5Vor13.5V| — 4 — 4 —
I Vol 5 Vo=0.5Vor 4.5V 3.5 — 3.5 — 3.5 -—
High Level - 10 | Vin ||To|<1#A | Vo=1V or 9V 7=l 7| =|7|=]vV
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0 or 5V 052 | — [0.44| — 10.36| —
Output Current _ _ _ _ _
Low Level 10 Io]_ VO—OSV, V['—O or 10V 13 1.1 09 mA
15 Vo=1.5V, Vi=0or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 | — |0.44]| — |0.36| —
Qutput t
Tyt Cyrzen 10 | —Ton | Vo=9.5V, Vi=0or 10V 13 — |11 — 09| — | ma
15 Vo= 13.5V, V=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level| 5 —Iou | Vo=2.5V, V;=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +1I; | i=0 or 15V — 0.3 — 0.3 — 1 MA




CMOS Logic MN4000B Series MN4518B/MN4518BS

MN4518B /MN4518BS

Dual 4-Bit BCD Counters

B Description P- 3
The MN4518B/S are dual BCD UP counters which enable count
up to the second order of the BCD and division of the frequen-
cy.
All outputs (Og ~ O3) become low during 1 High on the reset
input, independent of the clock input. The counter advances on
the positive going edge of the  CPg when the CPy is High or on
the negative going edge of the CP; when the CPg is Low.
The MN4516B/S are equivalent to MOTOROLA MC14518B and
RCA DE4518B.
B Truth Table P-4
CP, CP, MR Mode
va H L
counter advance
L ~~ L
~ X L
o e L 16-Pin » Panaflat Package (SO-16D) | —
ha e —
Ve 3 L no change |
H N L Pin Configuration m—
X X H 0,~0,=L e
Note) X :don’t care ~ 16 Vop
Pin Explanation f
CPya, CPyp : Positive clock input (/") HE
CP1a, CP5 : Negative clock input (T\_) :’% E
MR,, MR : Reset input z
OOA"*OgA . BCD output (4 BitS)
Ops~033 : BCD output (4 Bits)
B Logic Diagram (1/2)
Oo 01 02 03
6] L— — — 4
CP FF FF FF FF
' T 2 —’:—))‘ Hr=1po b
CPo CpOf » u
MR—>
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CMOS Logic MN4000B Series MN4517B/MN4517BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vop (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 trin — 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
Propagation Delay Time 5 - 220 660
10 t — 85 255
CP—On (H—L) L "
15 — 60 180
Propagation Delay Time 5 - 19(5) ;Zg
10 t - 7
CP—On (L—H) pLy ns
15 — 50 150
. 5 — 40 120
High Level Output Disable Time
—— 10 tsz - 30 90 ns
PE/EO—On (H)
15 — 25 75
Low Level Output Disable Time 12 - zg 1!-5)2
. t —
PE/EO—On (L) pLz ne
15 - 25 75
5 — 45 135
High Level Output Enable Time 10 ¢ 25 75
PE/EO—On (H) pzi ne
15 — 20 60
Low Level Output Enable Time 12 - gg 132
PE/EO-On (L) tezt ns
15 — 25 75
5 — 10 30
Set-up Time 10 ; 5 %
On, D—CP su e
15 — 5 20
) 5 — 15 45
Hold Time 10 ¢ 10 10
On, D—CP hotd ne
15 — 10 25
5 2 5 —
Maximum Clock Frequency 10 fmax 6 12 — MHz
15 8 16 —
Input Capacitance C — —
e Dynamic Signal Waveforms 5 % 4 9
cp %4 G\EO_/’FZ_\------MM 1 !
PE/EO
t t
tsul - '522 'y 20ns - A
oo 909 9
v TN TN TN R
tsul tsu 0 PHL™]

16-bit Output
17-bit Input

32-bit Output
33-bit Input

48-bit Output
49-bit Input

64-bit Output

tho jg~ Voo
AN
20ns: tpy—+

}

q Vou
trin &_Vm S

truw

teu + tein
90% 909 -
50% 50% 10{210%6 50%
------------------------------------ trim [ ;




CMOS Logic MN4000B Series MN4517B/MN4517BS
B Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~-+18 \
Input Voltage Vi —0.5~ Vyp+0.5* \
Output Voltage Vo —0.5~Vpy+0.5* A%
Peak Input - Output Current +1 max. 10 mA
Power Dissipation | Ta=—40~+60TC p max. 400 W
(per package) Ta=+60~+85C b Decrease up to 200mW rating at 8mW/°C
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 c
Storage Temperature Tstg —65~+150 T
* Vpp + 0.5V should be under 18V
B DC Characteristics (Vss=0V)
Item Vop | Sym- Conditions Ta‘=—40°C Ta=25C Ta=85C Unit
(V) | bol min. | max.| min. | max. | min. | max.
) 5 — | 80 | — | s0 | — | 375
83;3;”&2?:? ! 10 | Ipp | Vi=Vss or Vip — |00 [ — 100 | — [ 70| xA
15 — 200 — 200 — 1500
Output Voltage 5 Vi=Ves or Vop — 1005 — 10.05| — |0.05
Lo Lovel 10 Vo | — 10.05| — f0.05| — |0.05]| V
15 — 1005} — 10.05| — |0.05
5 B 495 | — [4.95] — [4.95] —
M 10 | Vou ‘\I/"_:T N Vo 9.95 | — |9.95| — 9.5 — | Vv
15 oS 14.95| — [14.95| — |14.95| —
5 Vo=0.5Vor 4.5V — 1.5 — (1.5 — 1.5
[nput Voltage 10 | Vi |1/ <1KA | Vo=1V or 9V — 3| =13 |=1]3/|wvV
15 Vo=1.5Vor13.5V| — 4 — —
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
b Lol 10 | Vin |[Io|<1kA | Vo=1V or 9V 7| -7l =]l7| =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 -
5 Vo=0.4V, Vi=0 or 5V 052 — 0.4 — ]0.36| —
Output Current 10 | Too | Vo=0.5V, Vi=0or 10V 13 — | 11| — 09| — | mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 052 — |0.44]| — |0.36| —
Dt Carrent 10 | —Ion | Vo=9.5V, Vi=0 or 10V 13 — 11| — 09| — | ma
15 Vo= 13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level | 5 —Ioy | Vo=2.5V, V=0 or 5V 1.7 — 1.4 — 1.1 — mA
Input Leakage Current 15 +I; | Vi=0 or 15V — 0.3 — 0.3 — 1 MA
some | Leakase QumentHigh Level| 15| Lozy | Vo=V — | 1.6 — | 1.6 | — 12
O [ age cumentow el 15 | — Loz | Vo=Vs 16| — |16 — || ™
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CMOS Logic MN4000B Series

MN4517B/MN4517BS

MNA4517B /MN4517BS

Dual 64-Bit Static Shift Registers

B Description

The MN4517B/S are dual 64-bit static shift registers which have
two independent 64-bit registers.

Each register can be used independently since they have their
own clock input and write enable.

Outputs of 16, 32, 48 and 64 bits are available.

Data added in the data input is input to the register by clock
regardless of the write enable input mode.

When wire enable input becomes “H” level, output becomes
disable (high impedance mode), and when the clock pulse is

applied, it is input to the input data 16, 32 and 48-bit tapes.
Accordingly, the contents of 64 bit is filled by 16 clock pulses. P-4
Tap output at every 16 bits can also be used for bus-logic.

The MN4517B/S are used in time-delay circuits, tentative

memory circuits, etc.

B Logic Diagram

16-Pin » Plastic DL Package

16-Pin » Panaflat Package (SO-16D)

Pin Configuration

(Y
OleAE E Vob
FF[~"1FF FF[ "] FF [ ]
O48AE_ < ~EI Ores
_ o
L= » PE/EO4 B AR 14 0455
& & —
cri[dq 2| | £ 13 PE/EOS
Og4a|5 | % % 12} cpg
PE/EOa E z 3 :l
1 1 1 O g
© ©0
Ly Lv [T | | HE o
____/} Vss E LE D
O16a O32a Ogga Og4a
H Truth Table
CP | PE/EO D Oy 0. O.s Os.
0 0 X Contents of 16-bit display | Contents of 32-bit display | Contents of 48-bit display | Contents of 64-bit display
0 1 X High impedance High impedance High impedance High impedance
1 0 X Contents of 16-bit display | Contents of 32-bit display | Contents of 48-bit display | Contents of 64-bit display
1 1 X High impedance High impedance | High impedance | High impedance
va 0 Enter into first bit | Contentsof 16-bit display | Contents of 32-bit display | Contents of 48-bit dispaly | Conternts of 64-bit display
A 1 Enter into first bit | Dataentering into 17th bt | Data entering mto 33rd bat | Data entering mto 49th bit | High impedance
N 0 X Contents of 16-bit display | Contents of 32-bit display | Contents of 48-bit display | Contents of 64-bit display
N 1 X High impedance High impedance | High impedance | High impedance
Note) X :don’t care




CMOS Logic MN4000B Series

B Logic Diagram

MN4516B/MN4516BS

s F
CH
oH

Sn

—

[< [c

i ‘Cl:’, FF L
. K 1
CE n o | 1]
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