























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TRUTH TABLE

TC74HC652 (The truth table for TC74HC651 is the same as this, but with the outputs inverted)

VEIHSOL

AB [GBA} CAB| CBA |SAB | SBA A B Function
INPUTS | INPUTS | Both the A bus and the B bus are inputs.
X| X[ X X Z Z The output functions of the A and B bus are disabled.
L H Both the A and B bus are used for inputs to internal Flip-flops.
_f' r X X | INPUTS | INPUTS | Data at the bus will be stored on low to high transition of the
- clock inputs.
OUTPUTS| INPUTS [ The A bus are outputs and the B bus are inputs.
il et s B B e ity
X1 X | X L u ﬁ The data at the B bus are displayed at the A bus.
L L The data at the B bus are displayed at the A bus,
X* _f' X L H H The data of the B bus are stored to the internal flip-flops on
L | L low to high transition of the clock pulse.
x| x - an X The éata stored to the internal flip-flops are displayed at the
A bus.
L The data at the B bus are stored to the internal flip-flops on
X* J- X H H low to high transition of the clock pulse. The states of the
internal flip-flops output directly to the A bus.
INPUTS [OUTPUTS| The A bus are inputs and the B bus are outputs.
X 1L | X ﬁ E The data at the A bus are displayed at the B bus.
L L The data at the B bus are displayed at the A bus.
J— X% | L | X " u The data of the B bus are stored to the internal flip-flops on
H!n low to high transition of the clock pulse.
x | x* | ® X X on The data stored to the internal flip-flops are displayed at the
B bus.
L L The data at the A bus are stored to internal flip-flops on low to
f_ X* | H | X high transition of the clock pulse. The states of the internal
- H H | f1ip-flops output directly to the B tus.
OUTPUTS|OUTPUTS| Both the A bus and the B bus are outputs,
N The data stored to the internal flip-flops are displayed at the |
H)L|X X |H H Qn ‘Qn A and B bus respectively.
. The output at the A bus are displayed at the B bus, the output at
flf|H H Qn Qn the B bus are displayed at the X bus respectively.’
X: Don't Care Qn: The data stored to the internal flip-flops by most recent low to high transition of

the clock inputs.

Z: High Impedance %*: The data at the A and B bus will be stored to the internal
flip-flops on every low to high transition of the clock inputs.

d2S9IHYLIL
d1S9JHYLIL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCT4HC651P
TC74HC652P

LUGLL ULAGRAM

NOTE.

Al O~

TC74HC651

O Bl

SAME AS ABOVE

CAB o

-0 CBA

-0 SBA

SAB oA ¢B
$a B

IN CASE OF TC74HC652 OUTPUT INVERTER MARKED % AT A BUS AND B BUS ARE ELIMINATED,

TIMING CHART

GBA

GAB

1

—

SAB.——I

8 N W A

sBa //

UL

/]

-

LML

//
(LT

VL

L

CAB

osa /L1

/A

a [T

LK
1L [ 1

I

L 1L _JTLILTLI L

T

———— atIneUT B:0UTPUT '

DON'T

=

CARE

|
AIOUTPUT BIINPUT — ™
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC651P
TG74HC692P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT o n p
- mW in the range o:
Supply Voltage Range Vee -0.57 Ta=-40°C " 65°C and from
DC Input Voltage VIN -0.5~ Veet0.5 Ta=65°C up to 85°C derating
factor of -10mW/°C shall
. V —
Bus Terminal Voltage 1/0 0.5~ Vect0.5 v be applied until 300mW.
Input Diode Current I1x +20 mA
OQutput Diode Current Ipk +20 mA
DC Output Current IouT 25 mA
DC Vgg/Ground Current Icc +50 mA
Power Dissipation Pp 500%* mW
Storage Temperature Tstg -65 " 150 °C
Lead Temperature 10sec | TL 300 °C
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT GAB,GBA,CAB A,B
T v SAB,SBA
Supply Voltage cc 26 v CBA Voo Voot
Input Voltage VIN 0~ Ve v !
Bus Terminal Voltage Vi/o 0~ Vee v - *
Operating Temperature Topr ~40 v 85 °C INPUT _ ::égEEOL/O
Input Rise and Fall Time |ty, t£/0"1000(Vcc=2.0V) 1
0 ~500(Vee=4.5V) ns - |x
0 ~ 400(Vce=6.0V) GND—44 _J
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40185°C INIT
PARAMETER SYMBOL TEST CONDITION Vec | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-
igh-Level Vg 4.503.15| - - | 35| - v
Input Voltage
6.0 | 4.2 - - -
2.0 - - 0.5 - 0.5
Low-Level VIL 4.5 - - 1.35 - 1.35 v
Input Voltage
6.0 - - 1.8 - 1.8
2.01.9 |2.0 - 1.9 -
_— Tou=-20uA |4.5 (4.4 | 4.5 | - 144 | -
High-Level v me 6.05.9 [6.0 | - |59 | - | 4
Qutput Voltage OH or Vq,
Ioy=—4mA 4.5 14,18 | 4.31 - 4.13 -
Ioy=~5.2mA[6.0 | 5.68 | 5.80 | - 5.63| -

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC651P
TC74HC652P

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL TEST CONDITION Voo T UNIT
MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Ior=20uA |4.5 - 0.0 0.1 - 0.1
Low-Level VinN=Vig OL=<HH 6 0 1 0.1 v
\4 . - . . - .
Output Voltage oL or Vyy, : ° . °
Top=6ma [4.5] - ]0.17}0.26| - |0.33
Iop=7.8mA |6.0 | - |0.18|0.26| - |0.33
3-State Output ViN=Vrg or ViL
Off-State Ioz _ 6.0 | - - |#0.5 | - |£5.0
Current Vour=Vge or GND
Input Leakage I _ _ _ _ + _ .
Current# IN VIN_VCC or GND 6.0 +0.1 +1.0 uA
Quiescent _
Suppy Current Icc ViN=V¢e or GND 6.0 | - - 4.0 - 40.0

* Applicable onlt to GAB, GBA, CAB, CBA, SAB, SBA inputs.

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t,=tg=6ns)

Ta=25° Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION [y az25°C 2 UNIT
CC | MIN. | TYP. | MAX. | MIN. | MAX.
trim 2.0 - | 25 | 60 | - | 75
Output Transition Time 4.5 - 7 12 - 15
FTHL 6.0 - 6 | 10| - | 13
Propagation Delay Time | tppy, 2.0 - 92 |18 - 225
(BUS - BUS) pHL 4.5 - 23 | 36 | - 45
6.0 - 20 31 - 38
Propagation Delay Time | tpLH 2.0 - 124 | 240 - 300
CLOC BUS & 4.5 - 31 48 - 60
(CLOCK - BUS) PHL 6.0 - |26 | 41| - | s1
. - - 2

Propagation Delay Time| tpLH 2.0 11z ) 220 73

4.5 - 28 44 - 55 | as
(SELECT - BUS) - EpHL 6.0 - o | 37 | - 47
Minimum Clock Pulse Ly () 2‘2 - 32 Z‘; - ]9.3
width tw(L) 6.0 - 7| 13| - | 16
Minimum Data Set-up 2.0 - 5 50 - 65
Time ts 4.5 | - 1 10 - 13
6.0 - 1 9 - 11
2.0 - - 25 - 30
Minimum Data Hold Time | ty 4.5 | - - 5 - 6
6.0 - - 5 - 5

TOSHIBA 521




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC651P
TG74HC652P

AC CHARACTERISTICS (Continued)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION Vee UNIT
MIN. | TYP. | MAX. | MIN, | MAX.
t 2.0 ~ 100 180 - 225
3-State Output PZL _
Enable T4 . R,=1kQ 4.5 | - 25 | 36 | - 45
nable Time PZH
st as T 35 ™
3-State Output tpLz - T -
Dieett P . Rp=lka 4.5 = | 22 | 34 | - | 43
isable Time PHZ 6.0 | - 19 | 29 | - | 37
Input Capacitance CIn - 5 10 - 10
Output Capacitance Cout | BUS I/0 - 13 | - - - | PF
Power Dissipation
C -~ 46 - - -
Capacitance PD(1)

Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to

Test Circuit). Average operating current can be obtained by the equation

hereunder. ICC(Opr.) =Cpp * Vgc * fIntIgc

TOSHIBA §22



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC651P
TC74HC652P

SWITCHING CHARACTERISTICS TEST WAVEFORM

TOSHIBA

WAVEFORM 1 WAVEFORM 2
éne 'GOS G,DB
% Voo l Vac
4 or B /50% é CAB o r CBA! 4
sab or sBa N°9% \0'5 7 50%
GND 10% ; GND
Tty tw
triy TTHL 7
e "'—l-—-tpLH tpHL
50% 3 Vor \ Vor
Aor B . 50% 4 or B 50%
10% F— Vor, —— VoL
tpLy TpHL WAVEFORM 5
WAVEFORM 3 6ns 6ns
——— e ———
Vee ' 90% \ Vee
Aor B 50% %% GBa Z 50% ﬁ\g
GND ' —10% }m——o— GND
t , th
Ve Vor
CAB or CBA 50% 50%
GND 4 0% VOL
| tpZL tpLZ]
WAVEFORM &4 [— N 50 VOH
A 50%
6éns éns / VoL
t
— —_ pZH tpHZ
Vee
GAB N 50% ZFS 0% GAB="L"
— GND
Vor
50%
B 10%
tpZL Von
tpLz
[ 0% Vor
+50% \
B /
VoL
tpzZH [LpHEZ
@BA="H"
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC651P
TG74HC652P

Iec(opr.) TEST WAVEFORM

p—i GAB
—J GBA

500

Al
—
Other
Input

——

GND

Bl

)

]

I
B8

—3

jvcf 5V

* Input transition time is the
same as that in case of switching
characteristics test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT651P
TG74HCT652P

CMOS DIGITAL INTEGRATED CIRCUIT

TC74HCT651P OCTAL BUS TRANSCEIVER/REGISTER (INVERTING)

TC74HCT652P OCTAL BUS TRANSCEIVER/REGISTER

PRELIMINARY

The TC74HCT651 and TC74HCT652 are high speed
CMOS OCTAL BUS TRANSCEIVER/REGISTER fabricated with
silicon gate c?Mos technology.
They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low
power dissipation.
These devices may be used as a level converter for
interfacing TTL or NMOS to High Speed CMOS. The
inputs are compatible with TTL, NMOS and CMOS
output voltage levels.
These devices are bus transceiver with 3-state
outputs, D-type flip-flops, and control circuitry
arranged for multiplexed transmission of data di-
rectly from the input bus or from the internal re-
gisters. If enable inputs GAB and GBA are held
"H", A bus are inputs and B bus are outputs, and
if GAB and GBA are held "L", B bus are inputs and
A bus are outputs.
Enable input GAB is held "L" and either GBA is held
"H", respectively, A bus and B bus are isolated.
If the select inputs (SAB, SBA) are held "L", these
bus outputs real-time. If the select inputs are
held "H", these bus outputs the state of the inter-
nal flip-flops. These flip-flops change state on
positive going transition of the clock pulses (CAB,
CBA). The TC74HCT651 is inverting output type
while the TC74HCT652 is non-inverting output type.
All inputs are equipped with protection circuits
against static discharge or transient excess
voltage. )

FEATURES:

- High Speed .vivvenennen. tpd=27ns(Typ.) at Vgc=5V

« Low Power Dissipation .. Icc=4nA(Max.) at Ta=25°C

« Compatible with TTL Output ....... Vig=2V(Min.)

V11=0.8V(Max.)
« Output Drive Capability seeeececens 15 LSTTL Loads
. Symmetrical Output Impedance..|Igg|=Igr=6mA(Min.)
« Balanced Propagation Delays .ceeseesces tpLH%tpHL
. Pin and Function Compatible with 74LS651/652

NOTICE FOR APPLICATION

IC (TC40117BP).

DIP24(3D24A-P)

PIN ASSIGNMENT

N
CLOCK 4B 1[f—o=

SELECT AB 2[4 saB €A% pald

ENABLE GaB 3[Haas sBafl
a1 afHar GBA Y
a2z s[Haz B1 H] 20
a3 s[Has B2{] 10
AL 7 [— A4 B3 *] 18
as 8[Has Be ] 1v
a6 o[Has Bs {{] 16
A7 1oD-A7 Bs H] 15
a8 1[H{as g B7{]1e
aNp 12 s

(TOP VIEW)

] 2¢ Vggo

]23 CLOCK BA
]22 SELECT BA

]ZLENMEEEEK

Bl
B2
B3
Bg
BS
Be
B7

B8

It is prohibited to apply a signal to a bus terminal when it is in output mode.
And when a bus terminal is floating (high impedance state}, it is requested to fix
the input level by means of external pull down or pull up resistor or BUS TERMINATOR
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VEIHSOL

928

TRUTH TABLE

TC74HCT652 (The truth table for TC74HCT651 is the same as this, but with the outputs inverted)

FFLLTRI 7R

GAB |GBA [CAB |CBA |'SAB | SBA A B Function
_____ L INPUTS | INPUTS | Both the A bus and the B bus are inputs.
X | X XX Z Z The output functions of the A and B bus are disabled.
LH Both the A and B bus are used for inputs to internal Flip-flops.
_r _f' X X | INPUTS | INPUTS | The data at the bus will be stored on low to high transition of
the clock inputs.
|| |OoUTPUTS| INPUTS | The A bus are outputs and the B bus are inputs.
X* | X X | L E ; The data at the B bus are displayed at the A bus.
L L The data at the B bus are displayed at the A bus.
X* _f' X L H H The data of the B bus are stored to the internal flip-flops on
L |l low to high transition of the clock pulse.
x* | x X q n X .The data stored to the internal flip-flops are displayed at the
A bus,
. L L The data at the B bus are stored to the internal flip-flops on
X* _r X H H - low to high transition of the clock pulse. The states of the
internal flip-flops output directly to the A bus.
INPUTS |OUTPUTS| The A bus are inputs and the B bus are outputs,
X [ X*| L X ; ; The data at the A bus are displayed at the B bus.
L L The data at the B bus are displayed at the A bus.
B X*¥| L X H H The data of the B bus are stored to the internal flip-flops on
_ low to high transition of the clock pulse.
x | x+! n X X 0n The data stored to the internal flip-flops are displayed at the
B bus.
L L The data at the A bus are stored to internal flip-flops on low
f x| H X - - to high transition of the clock pulse, The states of the internal
flip-flops output directly to the B bus.
N OUTPUTS|OUTPUTS| Both the A bus and the B bus are outputs.
The data stored to the internal flip-flops are displayed at the
L X X i H Qn n A and B bus respectively.
) The output at the A bus are displayed at the B bus, the output
fF || B H Qn Qn at the B bus are displayed at the A bus respectively.
X: Don't care Qn: The data stored to the internal flip-flops by most recent low to high transition

of the clock inputs.
internal flip-flops on every low to high trnsition of the clock inputs.

Z:

High Impedance %: The data at the A and B bus will be stored to the

d1S91IHYLIL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT651P
TC74HCT652P

LOGIC DIAGRAM

AlC

GAB 0———4D0—®—DG

GBA o——4i>»——£>07

TC74HCTES51

v

-0 B1

-
-

O CBa

Note:

-0 SBa

In case of TC74HCT652, Output inverter marked x at A bus and B bus are
eliminated.

TIMING CHART (TC74HCT652P)

GAB

GBA

L

I

S/

SAB I

L_I LJ V7777777777777 7777777777777,

5847/ /7 777777777777 ///V //////}

]

CAB I | ’ I

UI_I—

V7 ////

///////

|
cBa S/ /) /) ) N/

/L

v /[7,1

[T

n |

r

I T
»_[ 1 [ 1

i il [ r_L_I—l_J__

[

I_U_U_L_l—l

—

A

AlInput B:iOutput AlOutput B:lnout |

TOSHIBA

- |
Don't Care l
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT651P
TC74HCT652P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT % 500mW in the range of
Supply Voltage Range Vee -0.5~7 v Ta=-40°C~ 65°C and from
Ta=65°C up to 85°C
DC Input Voltage VIN -0.5% V0.5 derating factor of
DC Output Voltage Vout =0.5~ Vt0.5 v -10mW/°C shall be
Input Diode Current Ik +20 mA applied unitl 300mW.
Output Diode Current Lok +20 mA
DC Output Current IoutT +35 mA
DC V¢g/Ground Current Icc +70 mA
Power Dissipation Pp 500%* mW
Storage Temperature Tstg -65 "V 150 °C
Lead Temperature 10sec | TL 300 °e
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT @AB,GBA,CAB A,B
Supply Voltage v 4.5~ v iyt
ppLly Vo-tag cC 5~ 5.5 CBA Vee Ve -
Input Voltage V1IN 0~ Ve v {
Output Voltage Vout- 0~ Ve v o *
Operating Temperature Topr ~40 v 85 °C INPUT . ) EBUS :VO
Input Rise and Fall Time |ty, tf ‘ 0~ 500 ns 1 |
- A
!
GND~—4-+-4
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40085°C
PARAMETER SYMBOL TEST CONDITION v UNIT
CC| MIN.| TYP.| MAX.| MIN.| MAX.
; ' 4.5
High-Level Vi 171 2.0 _ _ 2.0 -
Input Voltage 5.5
4.5
Low-Level Vi ) - - 0.8 - 0.8
Input Voltage 5.5
High-Level . Vi1 Log=-20uA | 4.5 4.4 | 4.5 - | 4.4 -
\
Output Voltage OH Y
or Viy, Igg=-6mA | 4.5| 4.18] 4.31) - | 4.13] -
L ow-Level . VIN=V1H Iop=20uA | 4.5 - |'0.0 | 0.1 - 0.1
3 OL
Output Voltage °F VL | 1g=6ma | 4.5 - | 0.17 0.26| - | 0.33
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT651P
TG74HCT652P

TOSHIBA

DC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40185°C
PARAMETER SYMBOL TEST CONDITION v UNIT
CC) MIN. | TYP. | MAX. | MIN.| MAX.
3-State Output VIN=VIH or VIL
Off-State Ig7 5.5| - - |¥0.5 - [+5.0
Current VoyT=Vcc or GND
Input Leakage ua
1 Vin=Vec or GND 5.5 - - 0.1 | - {zl.0
Current #* N IN-7cc
Icc VIN=VCC or GND 5.5 - - 4.0 - 40.0
Quiescent
Per input: Vyy=2.4V
Supply Current Ic or 0.5V
Other input: Vgc or 5.5 - - 2.0 - 2.9 | mA
GND
* Applicable only to GAB, GBA, CAB, CBA, SAB, SBA inputs.
AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns)
Ta=25°C Ta=-40.85°C
PARAMETER SYMBOL | TEST CONDITION |y UNIT
CC| MIN. | TYP. | MAX.| MIN.| MAX.
tTLH
Output Transition Time| . 4.50 - 7 12 - 15
THL
Propagation Delay Time tpLH 4.5 - 20 31 _ 39
(BUS - BUS) tpHL
Propagation Delay Time tpLH
(CLOCK - BUS) toHL 4.5 - 30 47 - 59
Propagation Delay Time | tpLH
4, - 31 - 60
(SELECT - BUS) tpHL 3 48
Minimum Clock Pulse t
: w (i) 450 - | 11| 20| - | 25 |ms
Minimum Data Set-up
. ts 4,50 - 4 10 - 13
Time
Minimum Data Hold Time| tp 4.5 - - 5 - 5
-S tpzL
3. tati)utput Enable P R =1kO 45| - 21 30 _ 38
Time (GBA - BUS) thH
- : t
3 Statﬂutput Disable| “pLZ Rp=1k0 45| - 2 38 B 48
Time (GBA - BUS) toHz
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT651P
TG74HCT652P

AC ELECTRICAL CHARACTERISTICS  (Continued)

‘ Ta=25°C Ta=-40n85°C
PARAMETER ° SYMBOL| TEST CONDITION |vcg UNIT
i MIN. | TYP. | MAX. | MIN. | MAX.
3-State Output tpzL
Enable Time(GAB -BUS) ¢t _, | “L™1KY 450 - 25| 36| - 45
tpLZ' ns
3-St 0 is- | P =
ate Output Dis- | Rp=1kn 45| - | 25 | 36 | - | 45
able Time(GAB - BUS) pHZ
Input Capacitance CIn - 5 10 - 10
Output Capacitance Cout | BUS I/0 - 13 - - -
F
Power Dissipation Cp(1) TC74HCT651 - 52 - - - P
Capacitance TC74HCT652 - 52 | - - -

* Applicable only to GAB, GBA, CAB, CBA, SAB, SBA inputs.

Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit). Average operating current can be obtained by the equation

hereunder. _
Iep(opr.)=Cpp * Vec * fintIcc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCTGS1P
TG74HCT652P

SWITCHING CHARACTERISTICS TEST WAVEFORM

WAVEFORM 1
éns
3.0V
AorB f‘;”/ \[
. 1.3V
SAB or SBA o8 3 ov
tTLH tTHL
0% Vou
A or B / \
Z-LSV x
10% - Vo1
CpLH TpHL
WAVEFORM 3
30V
A or B 127 1av
av
tg th
3.0V
CAB or CBA ; 41530‘?
e ov
WAVEFORM 4 GBA=""H"
éns éns
{ g % %_— &OV
GAB { 1.9V 13V
0% J10% ov
v
tpLz OH
B 1.3V
tp 2L, L0% YorL
50% Vou
B
] 1.3V
VoL
tp zn tpHZ

WAVEFORM 2

CAB or CBA

A or B

WAVEFORM 5

GBa 1.3V

éns 6ns
0 30V
59 1.3V 50%
18 :_—ﬂ ov
ty Ty
i
Vour
13V
tpLH Vor
T T
t PHL
GAB=""L"
6ns éns

1

30V

oV

Niog
tpLZ
A 1.3V
/104
tpzL
/ -X90%
A 13V

Vou

VoL

Vour

-

VoL

tpzH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT651P
TC74HCT652P

Icc(opr.) TEST WAVEFORM

v, .
}—taap CC 0% Voo
L doza Bl
P.q, . a1 . INPUT ‘
' 1
. ' 10% -
o) ' lotner s GND
o [}
0 , |Input B8 — )
6ns 6ns
e
GND

TOSHIBA 532




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT651P
TC74HCT652P
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TbSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Tc 74H ce 7 0 P C?MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC670P 4-WORD x 4-BIT REGISTER FILE (3-STATE)

The TC74HC670 is a high speed CMOS 4-WORD X 4~BIT REGISTER FILE fabricated with
silicon gate c2Mos technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.
The register file is organized as 4 words of 4 bits each and separate on- ch1p decoding
is provided for addressing the four word locations to either write-in or retrieve
data. This permits simultaneous writing into one location and reading from another
word location.
Four data inputs are avairable which are used to supply the 4-bit word to be stored.
Location of the word is determined by the A and B inputs. When the WRITE-ENABLE input
is "H", the data inputs are inhibited and their levels can cause no change in the
information stored in the internal latches. When the READ-ENABLE input "H", the data
outputs are inhibited and go into the high-impedance state.
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

« High Speed ..ccvvveeenncnenn tpd=21ns(Typ.) at Vgo=5V
« Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C

- High Noise Immunity ......... VNTg=VNTL=28% Vcc(Min.)
¢ Output Drive Capability .............. 10 LSTTL Loads

+ Symmetrical Output Impedance .... |Igg|=Igr=4mA(Min.)

* Balanced Propagation Delays ............... tpLHStpHL

* Wide Operating Voltage Range ....... Vcc(Opr.)=2V v 6V
* Pin and Function Compatible with 74LS670

ABSOLUTE MAXIMUM RATINGS DIP16 (3D16A—-P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
- PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Veet0.5
DC Output Voltage Vout 0.5 Vect0.5 \
i I
Input Diode Current 1K +20 mA D2 1 H16 Voo
Output Diode Current Tok +20 mA
. D3 2 Mis p1
DC Output Current Tout +25 mA Da 3 D14 -
DC V¢e/Ground Current Icc +50 mA
, RB 4| 113 wB
Power Dissipation Pp 500%* mW 1
RA 5 Dlz by vaino
o as § IES EENABLE
Storage Temperature Tstg -65 150 ¢ Q3 7 N10 a1
Lead Temperature 10sec | TL 300 °C
GND § 19 az

* 500mW in the range of Ta=-40°C Vv 65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (ToP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

TRUTH TABLE

WRITH FUNCTION TABLE READ FUNCTION TABLE

WRITE INPUTS WORDS RKAD INPUTS OUTPUTS
WB | WA Wi 0 1 2 3 RB RA RE Ql QR Q3 Q4
L L L Q=D Qo Q0 Qo L L L WOB1 WOB2 WOBZ WO B4
L H L Qo Q=D Q0 Q0 L H L W1B1 W1B2 W1B3 W1B4 )
H L L Q.0 Qo Q=D Q0 H L L W2B1 W2B2 W2B3 W2 B4
H H L Q0 Qo Qo Q=D H H L W3B1 W3B2 W3 B3 W3B4
X X H Qo Q0 Q0 Q0 X X H z 7 7 7
NOTHS 1. X:DON'T CARK Z:HIGH IMPKDANCE

2. (@=D)=THM FOUR SELKCTED INTERNAL FLIFP-FLOP OUTPUTS WILL ASSUM: THE STATHS

APPLIKD TO THK FOUR HXTHRNAL DATA INPUTS.
3. QU=THE LKVKL OF @ BEFORK THEF INDICATFKED INPUT CONDITIONS WHERM KSTABLISHKD.

4. WOB1=THI FIRST BIT OF WOKD 0,etc.
BLOCK DIAGRAM
WRITE ENABLL READ KNABLE
] -
LATCH
ADLRESS ADDRKSS 3—STATH
DaTA 4-BIT - WORD o ° 4-BIT Dﬁg?
1IN SKLECT 4-WOR SHLWCT BUFFIR /
DKCO DER X 4-BIT DICODHR
L] -
ADDRISS 1IN ADDRKSS IN
(2-BIT) (2-BIT)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

LOGIC DIAGRAM

~ o 0 ~H
e & I3 &
o o; IS ©
—
— 1 <<=
)
<
= «
4
T m — | L&DI;
i 1 — ] _ B
o
T
=l ] L@
> > >
3 =) o o
a @ m M
] [ < |1 < |1 < |0A||ommll»|k = ES
; =
. 2] %] ]
= < < <
K = = =
=] [&) < < <
] I @ @ @ DA_ T
= =) @
= = o
1 &= [ 3]
'
5
o [3)
1 e e
By -
1
15
v
) o
T — o —<<CH
h ; i
o &
it
IoATrATA. g
it
. N
= — o« 0
A 8 R &
TOSHIBA - 536




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNTT
Supply Voltage Vee 2v6 \Y Vee Ve A
| Input Voltage VN 0 Vee v
Oufput Voltage VouT 0~ Vee \Y - *
Lo N 35 S I I INPUT OUTPUT
Operating Temperature Topr ~40 v 85 °C _
Input Rise and Fall Time | tp, t¢]0+1000(VCG=2.0V) o
0 ~ 500(Vee=4.5V) ns
0 ~ 400(VCe=6.0V) GND
GND
-
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C ONTT
"TE 1 E -
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX.
High-level 2.0 1.5 | - - 1.5 | -
Viy .5 03,15 - - 3.15] - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 | - - 0.5 - 0.5
Low-Level v 4.5 - - 1135 - 1.35) v
Input Voltage 1L
put voitag 6.0 | - N I T T I N
% 2.0 1.9 (2.0 | - |1.9 | -
! =20pA 4.5 1 4.4 | 4.5 N -
. Vin=vry  Por=—20uA 4. :
High-Leve!l Vou 6.0 15.9 6.0 _ 5.9 _ v
Output Voltage or Vyp, - 7 T
D Tog=-4mA 4.5 14018 14031 - | 4013 -
 Log=-5.2mAl6.0 | 5.68 | 5.80 | - | 5.63 -
| 2.0} - 0.0 | 0.1 - 0.1
|
Vin=V i Igp=200A 4.5 - 0.0 0.1 - 0.1
Low-Llevel IN=VIH i 0 6.0 _ 0.0 0.1 _ 0.1
Qutput Voltage VOL v e R — Vv
p : or ViL f ToL=4mA 4.5 | - 0.17 | 0.26 - 0.33
J Tor=5.2mA |6.0 | - ]0.18]0.26| - | 0.33
3-State Output VVV;V ' v o ' i
0ff-State Toz INTTIH oF TIL 6.0 - - |t0.5 | - |#5.0
| Current - %} Vour=Vcc or GND |
Input Leakage 1N Vin=Vce or GND 6.0 - - +0.1 - 1.0 LA
Current
Quiescent 1 Viy=Vgg or GND 6
0 - - 4.0 - |40.0
Supply Current ce m-ree
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

AC ELECTRICAL CHARACTERISTICS  (Cy=50pF, INPUT ty=tf=6ns)

Ta=25°C Ta=~40"v85°C UNIT
PARAMETER. SYMBOL | TEST CONDITION Vee MIN. | TYp. | MAX. | MIN.| MAX.
tTLH 2.0f - 30 [ 75 ] - | 95
Output Transition Time 4.5 - 8 15 - 19
CTHL 6.0| - 7] 13| - 16
: ns 2.0 - 100 195 - 245
P ation Delay Time| t .
ropeg 4 pLH 45 - |25 | 39| - | 49
(RA, RB - Qn) CpHL 6.0| - 21 | 33 - 42
- - 75
Progigatiog Delay Time tpLH i:g _ 1;; 222 _ 255
(WE - Qn) EpHL 6.0 - 24 | 37 | - 47
Propagation Delay Time| tpLy 2.0 - 92 185 = 230
pag Y tpL 4.5] - 23 | 37 | - 46
(Dn - Qn) PHL 6.0] - 20 | 31| - 39
Minimum Pulse Width 2.00 - 30 72 - 95
— tw(L) 4.5 - 8 15 - 19
(WE) 6.0 - 7] 13 - 16
Minimum Set-~up Time 2.0 - - 25 - 30
— tg 4.5 - - 5 - 6
(Dn - WE) 6.0 - - 5 - 5
Minimum Set-up Time 2.0) - - 0 - 0
_ te 4.5 - - 0| - 0
(WA, WB - WE) 6.01 - _ 0 _ 0| ..
Minimm Hold Time o Z:g - 13 ig : ?g
(Dn - WE) 6.0 - 3 9 | - 11
Minimum Hold Time 2.0 - - 0 - 0
- th 4.5 - - 0 - 0
(WA, WB - WE) 6.0 - - 0 - 4]
Minimum Latch Time (L 2.0 - 20 75 - 95
— ; tlatch 4,5 - 5 15 - 19
(WE - RA, RB) 6.0| - 4 13 - 16
3-State Output tpZL 2.0 - 52 | 110 - 140
) oz | RLTTKE 4.5 - 13 | 22 - 28
Enable Time P 6.0 - | 11| 19| - | 24
3-State Output tpLz 2.0 - 68 | 120 - 150
. . Ry =1kQ 4.5 - 17 24 - 30
Disable Time ¥4 6.0 - 14 20 _ 26
Input Capacitance Cin - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation Cpp(2) _ 4 _ _ _
Capacitance

Note(1): ti1atch 1S the time allowed for the internal output of the latch to assume
the state of new data. This is important only when attempting to read from
a location immediately after that location has received new data.

(2): Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Tec(opr.)=Cep * Vee * fin+ Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

SWITCHING

CHARACTERISTICS TEST WAVEFORM

éns 6ns
3 90% Fo0% - Vee
WA WB 50% 50%
10% 10%
GND
tg *h
6ns éns
0% = % Vee
Dn 50% 50%
1\ 0% ¥ 1\10% GND
gy Th
6n§
f= 6ns v
_ﬁL 90% 0% cc
. 50% 50%
WE
X 10% 10% GND
lw(L)
tiatch
TLgns Gnshg
50% Vee
R4/ RB / 50%
10% S GND
TpHL TpLH
90% TO% Vou
Qn 50% 50%
1 10
0% % VoL
TTHL tTLH
éns 6ns
v
9 90% § cc
Dn Z 50% 50%
— #how 10N g \ QND
6ns éns
_ 0 5 Vee
WE 50% / 50%
£ 10% 109 /4 GND
t t
B N 2 P e SPHL pLH
s Vo
Qn 50% 50% 50% 50
§ VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC670P

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

6ns 6ns

Vee RE

1]

I~

2 J
o
R

7'

[

N

<

o

o

\t GND
(&) RE LpzH tpHz
- RL 7 .
Ve
: Qn Qn ) OH
‘ (SW=GND) 50%

CL
l tpzL oLz

Vou
(NOTE) 50%
SUCH A LOGIC LEVEL SHALL BE APPLIED TO Qan
VoL

BEACH INPUT THAT THE OUTPUT VOLTAGK STAYS (SW=VCC)
IN THE APPOSITE SIDE TO THE SWITCH CONMNECTICN
LEVEL. WHEN THE OUTPUT IS ENABLED.

Icc(opr.) TEST CIRCUIT

Vee
* : INPUT WAVEFORM IS THE SAME
AS THAT IN CASHE OF SWITCH-
ING CHARACTHRISTICS THST.
Vee
P.G. P D1 Qal—
Sk
THER QB 4 00TPUTS
OTHE
g weots 2
GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC688

PRELIMINARY
TC74HC688P  8-BIT EQUALITY COMPARATOR

The TC74HC688 utilizes silicon gate C2MOS technology to achieve operating speeds
equivalent to LSTTL parts. Along with the low power dissipation and high noise
immunity of standard C2MOS integrated circuit, it possesses the driving capability of
10 LSTTL loads.

The TC74HC688 compares bit for bit two 8-bit words applied input Pg~P7 and input

Qo ~Q7 and indicate whether or not they are equal.

A single active low enable is provided to facilitate cascading of several packages to
enable comparison of words greater than 8 bits. All inputs are equipped with

protection circuit against static discharge or transient excess voltage.

FEATURES:

. High Speed......vvvivvninenans tpd=25ns(Typ.) at Vgco=5V
. Low Power Dissipation......... Icc=4nA(Max.) at Ta=25°C
. High Noise Immunity........... VNIE=VNIL=28% Voo (Min.)
. Output Drive Capability....... 10 LSTTL Loads

. Symmetrical Output Impedance..]|Iggl=IpL=4mA (Min.)
. Balanced Propagation Delays...tpLHzitpHL

. Wide Operating Voltage Range..Vcc(opr)=2V'~6V
. Pin and Function Compatible with 74LS688.

DIP20O(3DR0A-P)

TRUTH TABLE PIN ASSIGNMENT
g ll:J ~ ] 20 vee
po 2[] )19 P=q
INPUT OUTPUT % 30 18 oy
P,Q G P = Q Py o] 117 Py
P = L L Q1 5E ]16 Q6
! Py s[] 115 P
P=Q L H — S
- . . Py 8] [ ]13 Py
* Don't care as o[] A .
aND 10[] 11 »,
VEOT VIEW)
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TCT4HCE8SP

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

LOGIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

~*500mW in the range of Ta=-40°C ~ 65°C.

and from Ta=65°C up to

PARAMETER SYMBOL .VALUE UNIT
Supply Voltage Range vee -0.5~7 v
DC Input Voltage VIN 1~0.5~Vge+0.5 v Voo Yeo -
DC Output Voltage Vour -0.5~V¢eet0.5 \Y% t
Input Diode Current 11K 120 mA INPUT i :OUTPUT
Output Diode Current Iok 120 mA
DC Output Current 10UT 125 mA ?
DC Vgc/Ground Current Icc +50 mA -
Power Dissipation Pp 500* mW
Storage Temperature Tstg -65 ~150C °C
Lead Temperature 10sec T, 300 °C

85°C derating factor of -10mW/°C shall be applied until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC688P

RECOMMENDED OPERATING CONDITIONS
PARAMETER ' SYMBOL LIMIT UNIT
Supply Voltage Ve 2%v6 \Y ’
Input Voltage VIN 0 Vee v \
itV ISP+ S
rbutput Voltage Vour 0vVvee v '
Operating Temperature Topr -40 85 °C \
- o 0~ 1000(Vge=2.0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vee=4.5V) ns
‘ 0 v 400(Vgc=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL|  TEST CONDITION Ta=25°¢ Ta=-40~85"C | ynit
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 ~ - 1.5 -
High~Level
Input Voltage | 'IH 4.5 13.15 - - |3.15 - v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VIL 4.5 - - ]1.35 ~ J1.35 v
6.0 - - 1.8 ~ 1.8
— I
2.0 1.9 2.0 - 1.9 -
v Lop=-204A 4.5 4.4 4.5 - 4.4 -
High-Level IN=
Output Voltage Von Vig or ViL 6.0 5'944>6'0 - 5.9 B v
1og=—4mA 4.5 14.18 14.31 - 4.13 -
IoH=-5.2mA| 6.0 |5.68 [5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
v 101,=202A 4.5 - 0.0 | 0.1 - 0.1
OwW— INT
pou-Level VoL 6.0 - 0.0 | 0.1 - 0.1 v
Output Voltage .| Vig or Vi
10L=4mA 4.5 - 0.17 0.26 - 0.33
o ToL=5.2mA 6.0 - 0.18 | 0.26 - 0.33
Input Leakage _ _ + _ +
Current IIN Vin=Vce or GND 6.0 - +0.1 +1.0
Q . T T ALA
uiescen
Supply Current ice VinN=V¢e or GND 6.0 - - 4.0 - 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC688P

AC ELECTRICAL CHARACTERISTICS

(CL=50pF, Input tr=tf=6mns)

_ o = . o
PARAMETER SYMBOL | TEST CONDITIO Ta=257C Ta=-40~857C UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
o 2.0 - 30 75 - 95
O?tput Transition tTLH 4.5 _ 3 15 B 19
Time tTHL
6.0 - 7 13 - 16
Propagation Delay Time —_— 2.0 - 104 195 - 245
== P 4,5 - 26 39 - 49 ns
(PnsQn - P=Q ) tpHL
6.0 - 22 33 - 42
Propagation Delay Time toLH 2.0 - 60 120 - 150
e P 4.5 - 15 24 -
©-PQ) tpHL 30
6.0 - 13 20 - 26
Input Capacitance CIN - 5 10 - 10
T pF
Power Dissipation
- 4 . - -
Capacitance Cpp (1) 0

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr)=Cpp-Veo- fINtICC

SWITCHING CHARACTERISTICS TEST WAVEFORM

IcC(opr) TEST CIRCUIT

6ns 6ns
—o’—r-
\%
90%“* cc
INPUT 50% S
10% L_ aND
LTLH LTHL
ﬂ_- v
IN—PHASE 90% OH
OUTPUT 50%
-10% X Vor
tpLH t = UpHL
LTHL CTLH
90% }7— Von
OUT—OF—PHASE 50% Z
OUTPUT 10%
: Voi,
tpHL tpLH

PG,

500

Input waveform is the same as that in case

of switching characteristics test,

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL D

TC74HC4002P=

C2MOS DIGITAL INTEGRATED CIRCUIT

il

M

PRELIMINARY

TC74HC4002P  DUAL 4-INPUT NOR GATE

The TC74HC4002 is a high speed CMOS 4-INPUT NOR GATE fabricated with silicon gate

C2M0S technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the

CMOS low power dissipation.

The internal circuit is composed of 3 stage including buffer output, which enables

high noise immunity and stable output.

All inputs are equipped with protection circuit against static discharge or transient

excess voltage.

FEATURES:

. High Speed.e.ovvvviiinniiinnan.. tpd=llns(Typ.) at Vgc=>5V
Low Power Dissipation......... Icc=lzA(Max.) at Ta=25°C‘
High Noise Immunity........... VNIp=VNIL=28% Vcc(Min.)

. Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..!Igyl=TgL=4mA(Min.)
. Balanced Propagation Delays...tpLH;étpHL
- Wide Operating Voltage Range..VcC(opr)=2V ~6V

. Pin and Function Compatible with 4002B

DIPL4(3D14aA~P)

LOGIC DIAGRAM (PER GATE)

PIN ASSIGNMENT

o]

Q

1y
1A
1B
1C
1D

NC

1 ﬁ\‘/ 314
2[] []13
s[ 12
gl 11
55 (J10
6 ]9

7 ]8

(TOP VIEW)

Vee
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4002P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL "~ VALUE UNIT * 500mW in the range
- - . of Ta=-40°C v65°C
Supply Voltage Range Vee -0.57 \ and from Ta=65°C up
DC Input Voltage VIN -0.5vVget0.5 v to 85°C derating
DC Output Voltage Vout -0.5~vVget+0.5 \Y factor of -10mW/°C
b e shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Dlode Current Lok +20 mA
DC Output ‘Current IoyT £25 mA
DC Vgg/Ground Current Ice +50 mA
Power Dissipation Pp 500% mW INPUT and OUTPUT
Storage Temperature Totg 65~ 150 oG EQUIVALENT CIRCUIT
Lead Temperature l0Osec Ty 300 °c
RECOMMENDED OPERATING CONDITIONS
PARAMETLR SYMBOL LIMIT CUNIT
Supply Voltage Vee 2Vv6 v INPUT
| input Voltage VIN 0vVee v
Output Voltage Vout 0"vVee Y
Operating Temperature Topr -40 85 - °C
0~ lOOO(VCC=2 .0V)
Input Rise and Fall Time | Er,tf 0 ~ 500(Vee=4.5V) ns
0 N 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL|  TEST CONDITION Ta=257C Ta=-40-857C | nip
vce MIN. | TYP. | MAX.| MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Inour Veltage | VIH 4.5 [3.15 | - - {35 | - v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Toput Veltage | VIL 4.5 | - - |13 | - |1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 | - 1.9 -
: ToH=-20x¢A 4.5 4.4 4.5 - 4.4 -
High-Level _ _ _
Output Voltage VoH | VIN=VIL 6.0 5.9 6.0 5.9 \
Tog=—4mA | 4.5 (4.18 [4.31 | - |4.13 | -
IoH=~5.2mA| 6.0 |5.68 |5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4002P

DC ELECTRICAL CHARACTERISTICS

N = o = o
PARAMETER SYMBOH TEST CONDITION — Ta=257C Ta=-40~857C UNIT
Vee | MIN.| TYP.| MAX.| MIN. | MAX.
2.0 - 0.0 | 0.1 - 0.1
v IoL=201A 4.5 - 0.0 0.1 - 0.1
- IN=
Low-Level Vol 6.0 | - 0.0 | 0.1 - |o.1 v
Output Voltage Vig or Vi
TQL=4mA 4.5 - |o.17 J0.26 4 - 10.33 '
Tor=5.2mA | 6.0 - 10.18 | 0.26 - 0.33
Input Leakage _ + +
Current Vin=V¢cc or GND 6.0 - - 0.1 - |¥1.0
Quiescent #A
Supply Current Vin=V¢c or GND 6.0 - - 1.0 - 10.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)
= O — O
PARAMETER SYMBOL [TEST CONDITION Ta=257¢ Ta=—407857C | nrr
Vee MIN. | TYP.| MAX.; MIN. ]} MAX.
o L 2.0 - 30 75 - 95
9tput Transition tTLH 4.5 _ 8 15 _ 19 ns
Time tTHL
6.0 - 7 13 - 16
' .0 - 52 105 - 130
PFopagatlon Delay tpLH 4.5 _ 13 21 _ 26 ns
Time tpHL
6.0 - 11 18 - 22
Input Capacitance CIN - 5 10 - 10 .
o p P
Power‘D1551pat10n Cpﬁlj _ 26 _ _ _
Capacitance
Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

IcC(opr)=CpD-Vc- fintIcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

IcC(opr) TEST CIRCUIT

5 n Eng
l: Vi
ZF *;‘90% ce
Vin \50%
X1 0%
LTHL x=9% _ @aND
= ITLH
— *;3% OH
VouT Z 50%
£110%
| VoL
L pHL TpLH

that
characteristics

Input waveform is the same as
in case of swiltching

Veg=5V

Vour

tes"
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%21.0 74HC401 7 P/ F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC4017P/F DECADE COUNTER/DIVIDER

The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with
silicon C2MOS technology. - It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation. It contains S5-stage divided-
by-10 Johnson counter with 10 decoded output (Q0 - Ql0) and carry-out bit.

This counter is advanced on the positive edge of clock signal when CE input is held
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK |
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR
input, this counter is cleared to its zero state without regard to the other input
conditions.

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

* High Speed ................fM;AX=45MHz(Typ.) at Vgc=5V
+ Low Power-Dissipation ...... Icc=4uA(Max.) at Ta=25°C
- High Noise Immunity ......... VNIH=VNIL=287 Vcc(Min.)
* Output Drive Capability ...............10 LSTTL Loads
- Symmetrical Output Impedance ..... Ionl=Ipp=4ma(Min.)
+ Balanced Propagation Delays ....... ceienenn tpLH%tpHL
+ Wide Operating Voltage Range ....... Vgc(opr.)=2V ™6V

» Pin and Function Compatible with 4017B

ABSOLUTE MAXIMUM RATINGS

MFP16(F16GC-P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v
‘ PIN ASSIGNMENT
DC Input Voltage VIN -0.5vVect+0.5
- AN
DC Output Voltage - Vour 0.5 Veet0.5 v s 1 [ 316 Voo
Input Diode Current T1k +20 mA
— — a1 2 [] []15 cLEAR
Output Diode Current Tok +20 mA
‘ 03
DC Output Current IguT +25 mA @ Q 114 CLOCK
DC Vgc/Ground Current Ice +50 mA TQ2 4 ] iz ¢
Power Dissipation Pp 500(DIP)* o a6 5[] a2 CARRY
o 180(MFP) a7 6 [] [J11 as
Storage Temperature Tstg -65 v 150 '°C 03 E Tro as
Lead Temperature 10sec | TL 300 °C
GND 8 [ [Jo as
* 500mW in the range of Ta=-40°~65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA “\

TC74HC4017P/F

TRUTH TABLE
CLOCK CE CLEAR DECODE OUTPUT (H) ‘
X X u Q0 ¢
X :DON'T CARE |
L X L Qn
Qn: NO CHANGE
X H L Qn |
f L L Qn+l ‘
_[__ L L Qn \I
[
H _ L Qn |
H i L Qn+1
LOGIC DIAGRAM !
Qo Q6 QR Q8 Q4
3 5 4 9 1
LD o D gl D Q D q D Q-
. 13 —ck  aM| Hek ah cx aF| ek aF Mk @
CE S lj S [ S ( S { S
if i [
crock 14 T
CLEAR L—DOJ
2 6 7 1l 2z
Qs Q1 Q7 Qs Q9 CARRY
oUT J
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4017P/F

TIMING DIAGRAM

T

CLEAR

CLOCK

CE

Uiy

Qo

Ql

QR

Q8

Q9

CARRY 0OUT

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

* PARAMETER SYMBOL LIMIT UNTT
Supply. Voltage Vee 276 \Y
Input Voltage ViN 0~ Vee \Y
Qutput Voltage Vour 0~ Ve v
Operating Temperature Topr —40 v 85 °C
Input Rise and Fall Time |ty, tgi0-1000(V(e(E=2.0V)

0 . 500(Vee=4. o5V), ns
0 ~ 400(Vee=6.0V)

550

Vee Voo

INPUT

GND
GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4017P/F

DC ELECTRICAL CHARACTERISTICS

. Ta=25°C Ta=-40.85°C .
PARAMETER SYMBOL TEST CONDITION Voo [MIN. [ Tvp. | MAX. | MIN. | ¥AX. T
High-Level 2.0 [ 1.5 - - 1.5 -
Vin 4.5 13.15 | - - 3.15| - \
Input Voltage
4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level VIL 4.5 | - - s - 1.35] v
Input Voltage 6.0 _ _ 1.8 _ 1.8
| 2.0 1.9 |20 | - |19 | -
V=V Tog=-20uA 4.5 [ 4.4 (4.5 - 4.4 -
High-Tevel v R 6.0 5.9 |6. - |59 | - y
Output Voltage OH or VIL I R R
Igu=-4mA |4.5 | 4.18 | 4.31| - 4,13 -
Igy=-5.2mAl6.0 | 5.68 | 5.80 | - 5.63| -
: 2.0 - 0.0 | 0.1 - 0.1
=V - Ig1=200A 4.5 - 0.0 0.1 - 0.1
Low-Level =t 1 o 6.0 - Jo.0 jo.1 | - |o.1
v e L o v
- t OL b “t —
Output Voltage or VIL | 1gi=4mA |4 - Jo.17)0.26]7- | 0.33
J IoL=5.2mA [6.0 | - |0.18/0.26| - | 0.33
Input Leakage N _ I P e T
Current IIN ViN=V¢c or GND 6.0 .1 +1.
- - - S R R S B A
Quiescent 1 Vin=V GND _ B B
Supply Current cc IN=¥ce or 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cr=50pF, INPUT tr=tf=6ns)
Ta=25°C Ta=-40"v85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 | - 0 5 -
N ' —— 3 7 95
Output Transition Time 4.5 - 8 15 - 19
LTHL 6.0 | - 7| 13 ] - 16
Propagation Delay Time tpLH 2.0 - 100 195 - 245
__ 4.5 - 25 39 - 49 | Bs.
(CLOCK, CE -Q, CARRY)| tpHL 6.0l - 21 23 42
Propagation Delay Time | tpLH 2.0 - 100 195 - 245
(CLEAR CARRY) 5 - 25139 - 49
- Q, toHL 6.0 - 21 33 - 42
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4017P/F

AC ELECTRICAL CAHRACTERISTICS (Continued)

PARAMETER SYMBOL T T CONDITION Ta=25°C Ta:—[&O'\IBSOC UNIT
EST €O N [Yoe [MIn. | TYp. | MAX. | MIN. | MAX. I
Maximum Clock c 2.0 5 10 - 4 -
Frequency MAX 4.5 25 41 - 20 - MHz
6.0 29 48 - 24 -
Minimum Pulse Width ty(L) 2.0 - 0 | 75| - 95
(CLOCK) ¢ 4.5 - 8 15 - 19
H
w (H) 6.0 | - 7 13 - 16
Minimum Pulse Width 2.0 1 - 30 75 - 95
(CLEAR) Ly (1) 4.5 | - 8 | 15 - 19
6.0 - 7 13 - 16
2.0 - - 0 — 0
ns
Minimum Set-up Time tg 4.5 | = - 0 -
6.0 - - 0 - 0
2.0 - 30 75 - 95
Minimum Hold Time th 4.5 _ 7 15 _ 19
6.0 - 6 13 - 16
Minimum Removal Time 2.0 | - 25 75 - 95
trem - -
(CLEAR) 4.5 6 15 19
6.0 - 5 13 - 16
Input Capacitance CIN _ 5 10 _ 10
F
Power Dissipation p
Capacitance Cep(1) - 74 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test

Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.) = Cpp - Vgc = fIN + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4017P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

CLOCK

CLOCK

CARRY
ovuT

CLOCK

_J

50%

LrHL

GND

Veo

CLEAR 50%
—; - GND
Vou

Ql ~ Q9
Vol

50%
Qo, ( VoH
CARRY ¥ 5
ouT 44‘1/ %

VoL
LpLH
Vee
CE

GND
Vee

CLOCK
GND
Vou

Qn
VoL

Icc(opr. ) TEST CIRCUIT

&

=5 % : INPUT WAVEFORM IS THE SAME AS
' CLOCK THAT IN CASE OF SWITCHING
* :OUTPUTS CHARACTERISTICS TEST.
. 1
F-O(SE |
1
CLEAR !
- 533 TOSHIBA




=———F0SHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%c 74HC4020 P/F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC4020P/F 14-STAGE BINARY COUNTER

The TC74HC4020 is a high speed CMOS 14-STAGE BINARY COUNTER/DIVIDER fabricated with
silicon gate c2Mos technology.

It operates approximately ten times as fast as that of metal-gate CMOS IC (4020B) with
the same power dissipation.

A clear input is used to reset the-counter to the all low level state. A high level
at CLEAR accoumplishes the reset function. A negative transition on the CLOCK input
brings one increment to the counter. Twelve kinds of divided output are provided;
1'st and 4 stage thru 14 stage. And at the last stage, 1/16384 divided frequency will
be obtained.

All inputs are equipped with protecticn circuits against static discharge or

transient excess voltage.

FEATURES

» High Speed ............... fmax=60MHz (Typ.) at Vee=5V

» Low Power Dissipation ..... Icc=4uA (Max,) at Ta=25°C

+ High Noise Immunity ......... UNTIH=VNIL=28% Vgc(Min.)

+ Output Drive Capability ............... 10LSTTL Loads

+ Symmetrical Output Impedance ..._JIOH|=IOL=4mA (Min.)

» Balanced Propagation Delays ....1.... ...... tpLH%tpHL

* Wide Operating Voltage Range ...... Vgg (opr.)=2V™V 6oV DIP16(3D16A-P)

+ Pin and Function Compatible with 4020B. 16

ABSOLUTE MAXIMUM RATINGS A
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)

Supply Voltage Range Vee -0.5~7

DC Input Voltage VIN -0.5~ Vgct0.5 PIN ASSTGNMENT

DC Output Voltage VouT =0.5Vect0.5 v ~\_/

Input Diode Current 11K - +20 mA le-lt j<m Veo

Output Diode Current Tok +20 mA Q13 2 [] 15 a1

DC Output Current Iour +25 mA Qe s ] 14 10

DC Vcc/Ground Current Tcc +50 mA as 1 ] 113 qs

Power Dissipation Pp 500 (DIP)* mW we e E ]12 @

180 (MFP) o7 6 ] Ju cimar

Storage Temperature Tstg -65 150 °C as 7 [] 0 TToeK

Lead Temperature 10sec | TL 300 °C own 8 [} 1o a2

* 500mW in the range of Ta=-40°C"Vv65°C and from Ta=65°C (ToP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4020P/F ﬂ

TRUTH TABLE [

CLOCK CLEAR OUTPUT STATE
X g ALL OUTPUTS = "L' X : DON'T CARE ‘
— L NO CHANGE ]

— L ADVANCE TO NEXT STATE

LOGIC DIAGRAM

g
d 4. '< 4 l ] L
[Fe's 5 =)
E = —j
a 5 | 1
, ] B
2 Q<P — o
| = &)
x e >——;1:J ‘
5
o &) (k=3
O D o> 3 |
o
°’ ] |
jag < =
.5 o ©
a B8 I I8
o o
] — P> PoP—@ 2
3 O—<p—<H<- —
(k=4 § &)
x -
a B 1 |
— D3
—
| x =)
o E b
=] &) |3
L] ﬁ»,|>_l>o_4>—(:)3
54
—
=3 X 2
xju:—<p *—r
a D I3
L <) 2
F‘O :] ﬂ <] N fa4
d
| B4 [a]
o 4 x
a 5 |

cLock (10)

CLEAR (11
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4020P/F

INPUT and QUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 206 v
Input Voltage V1IN 0~ Ve
Output Voltage VouT 0~ Vee
- INPUT
Operating Temperature Topr ~40 v 85 °C
Input Rise and Fall Time |ty, t£]0~1000(VeCc=2.0V)
0 ~ 500(Vge=4.5V) ns
0 ~ 400(Vee=6.0V),
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40185°C N
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-Level 2.0 ]1.5 - - 1.5 -
VIH 4.5 |3.15 | - - 15| - v
Input Voltage
6.0 2 - - 4.2 -
2,0 - - 0.5 - 0.5
Low—Levei V1L, 4.5 | = - 1.35| - 1.35 A
t t
fnput Voltage 6.0 | - - |18 | - |18
2,011.9 |2.0 - 1.9 -
v =V I H:—ZOUA 4.5 4.4 .5 - 4.4 -
High-Level v IN=VIH 0 cols o 160 B _
Output Voltage OH or Vyr, K
Iog=-4mA |4.5 14,18 | 4.31| - 4,13 -
Ioy=-5.2mA[6.0 | 5.68 | 5.80 | - 5.63] -
2.0 - 0.0 |0.1 - 0.1
=V Ior=20uA  |4.5 | - 0.0 | 0.1 - 0.1
Low-level v o 6.0 - Jo0.0 [0.1 | - |o0.1
v . . . . v
tput Volt oL ,
Output Voltage or ViL, Ior=4mA 4.5 - 0.17]0.26 - 0.33
IoL=5.2mA 6.0 | - 0.18]0 - 0.33
Input Leakage
B rrene Ity | Vin=Vgg or GND 6.0 | - - 0.1 | - |:xl.0 )
u
Quiescent - ND - - - 0
Supply Current ICC VIN VCC or G 6.0 4.0 40.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4020P/F |

AC ELECTRICAL CHARACTERISITCS (Cr=50pF, Input ty=tf=6ns) “
Ta=25°C Ta=-40085°C |
PARAMETER SYMBOL| TEST CONDITION UNIT I
cc | MIN. | TYP. | MAX. | MIN. |MAX.
2.0 - 30 75 - 95 ‘
L . ETLH
Output Transition Time 4.5 - 8 15 - 19
CTHL 6.0 - 7 13 - 16
. . 2.0 - 72 145 - 180
Propagation Delay Time | pLH
pag 4 P 45| - 18 | 29 | - 36
(CLOCK - Q1) EpHL 6.0 | - 15 25 - 31
ns
Propagation Delay Time toLH 2.0 - 35 75 - 95
4.5 - 9 15 - 19
Qa - Qu+1) t
noon pHL 6.0 - 8 13 - 16
Propagation Delay Time ¢ 2.0 - 104 205 - 255
pHL . - 2 -
(CLEAR) 4.5 6 41 50
6.0 - 22 35 - 43
2.0 - -
Maximum Clock fMax 6 La >
Frequency 4.5 30 55 - 24 - MHz
6.0 35 65 - 28 -
Minimum Pulse Width ty (L) 2.0 - 301 - 95
4.5 - 8 15 - 19
LOCK
(CLOCK) ty (H) 6.0 - 7 13| - 16
Minimum Pulse Width 2.0 B 60 125 - 155
t 4.5 - 15 25 - 31 | ns
(CLEAR) w(H) X
6.0 - 13 21 - 26
2.0 - - 50 - 65
Minimum Removal Time trem 4.5 - - 10 - 13
6.0 - ~ 9 - 11
Input Capacitance iy - 5 10 - 10
F
Power Dissipation C _ 23 _ _ _ P
Capacitance PD(1)

Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit). Average operating current can be obtained by the equation
hereunder.

Icc(opr)= Cpp-Vec fn + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4020P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

CLEAR 7

AV

Ty

Qn jk 0%
VoL
—— VoH
Qn+1 +50%

Vor
T’pU‘l
Vo
Qn+1 50%
VoL
T
pHL
YpHL
— v
T CcC
CLOCK 507. Tw w 50% /
GND
tpLE ——= tpuL
rsog— £ S0 % Von
Qn 50% 50% S
10% 10% | o — Vg,
TTLH TTHL
5V
Ve Ql l
—
P.G. -0 CLOCK — !
* — : * INPUT WAVEFORM IS THE SAME AS
— THAT IN CASE OF SWITCHING
| CHARACTERISTICS TEST.
[
<] ! 1
go -
& CLEAR
L
GND — Ql4
eed beca
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

CMOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc40 2 2 —

PRELIMINARY
TC74HC4022P OCTAL COUNTER/DIVIDER

The TC74HC4022 is a high speed CMOS OCTAL COUNTER/DIVIDER fabricated with silicon
gate c?MoS technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation. It contains 4-stage divide-by-8 Johnson counter with 8
decoded output (Qy - Q7) and Carry-out bit. f
This counter is advanced on the positive edge of clock signal when CLOCK ENABLE input
is held low, or is advanced on the negative edge of clock enable signal when CLOCK
input is held high, and the selected one of eight outputs goes high.
Holding high the CLEAR input, this counter is cleared to its zero state without regard
to the other input conditionms.
All inputs are equipped with protection circuits against static .discharge or transient
excess voltage.

FEATURES:

- High Speed ............... fmax=43MHz (Typ.) at Vgg=5V
« Low Power Dissipation ..... Icc= 4pA(Max.) at Ta=25°C
+ High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.)
* Qutput Drive Capability .............. 10 LSTITL Loads
- Symmetrical Output Impedance ..... ]IOHI=10L=4mA(Min.)
- Balanced Propagation Delays ............... tpLHStpHL
- Wide Operating Voltage Range ....... Vee(opr. ) =2V v 6V

« Pin and Function Compatible with 4022B

DIP16(3D16A-P)

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE’ UNIT
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5% Veet0.5
DC Output Voltage Vour 0.5 Vpt0.5 v Q1 1]] 16 Vgg
inpug‘ﬁigagréurrent Ik +20 mA Q0 2[ 15 GLEAR
Bazput Diode Current Iok +20 mA
az 3]] 14 CLOCK
DC Output Current Tour +25 mA L
DC Vgg/Ground Current Icc B +50 mA as 4[ 13 cB
[Power Dissipation | Pp | 500% W a6 5] 12 CARRY
e Ne 6] 11 Q4
Storage Temperature Tstg -65 " 150 °C as 7 ] 10 Q7
Lead Temperature 10sec | TL 300 °C aND & ] o e

% 500mW in the range of Ta=-40°~65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

. TC74HC4022P

TRUTH TABLE

CLOCK CE CLEAR DECODE OUTPUT (H)
X X H Q0
L X L an
X H L an
5 L L Qn+1
e L L an
H 1 L Qn
H BN L Qn+1

LOGIC DIAGRAM

X ! DON'T CARE
Qn : NO CHANGE

Q4 Q1 Q6 Q3
11 1 5 7
LD Q D aQ s D Q D Q .
— 13 oK _ aH Kk GF CKS Qk cK @
T
cLock 14
15 D
CLEAR
2 4 3 10, 12
Qo Q5 QR Q7 CARRY
ouUT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4022P

TIMING CHART

CLEAR

CLOCK

CLOCK ENABLE

5 |

Q0

Ql

Q2

Q3

Q4

Q5

Q6

Q7

CARRY OUT

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage VN 0~ Ve v
Output Voltage Vout 0~ Veg
Operating Temperature Topr -40~ 85 °c
Input Rise and Fall Time |ty, tf]0~1000(VCC=2.0V)
0 ~500(Vce=4.5V) ns
0 ~ 400(Vce=6.0V),
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4022P

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-400.85°C INT
PARAMETER SYMBOL TEST CONDITION Voc | MIN. [ Typ. | MAX. | MIN. | VAX. T

. 2.0 1.5 - - 1.5 -
High-level

tgn—teve VI .5 03.15 | - - |3.15] - v
Input Voltage

6.0 - - -
2.0 - - 0.5 - 0.5
Low—Levei VL 4.5 - - 1.35 - 1.35 v
t
Input Voltage 6.0 - - s | - |18
2.01.9 |2.0 - 1.9 -

] Vin=V1H Tog=-20uA 4.5 1 4.4 4.5 - 4.4 -
High-level v e 6.0 5.9 [6.0 | - |59 | - v
Output Voltage OH or Vi,

Iopg=-4mA [4.5 [ 4.18 | 4.31| - 4,13 -
Iog=-5.2mA[6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 |0.1 - 0.1
- To =20uA 4.5 | - 0.0 | 0.1 - 0.1
Low-Level =t o 6.0 - 0.0 [0.1 | - |o0.1
v . . . . v
tput Volt OL
Output Voltage or VIL | 1o=4ma |4.5| - [0.17]0.26]| - [o0.33
Iop=5.2mA |6.0 | - 0.1810.26| - | 0.33
Input Leakage -
gurrent Iy Vin=Vcc or GND 6.0 - - +0.1 - +1.0 X
u
Quiescent Suppl 1 Vo=V GND _ _ _
Supply Current cC mw=Yce or 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT ty=tf=6nS)
2 o - o
PARAMETER SYMBOL| TEST CONDITION >°C 40 85°C | iyt
CC |MIN. |{TYP. |MAX. |MIN. | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
tTHL
6.0 - 7 13 - 16
Propagation Delay Time | . 2.0 - |100 195 - 245
(CLOCK CARRY) o Al I S i 49 1 e
-Q tPHL 6.0 | - |21 |33 |- 42
2. - - 245
Propagation Delay Time tpLH 0 100 1195
. 4.5 - 25 39 - 49
(CLEAR - Q, CARRY) PHL 6.0 | - |21 | 33 - 42
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4022P

AC ELECTRICAL CHARACTERISTICS (Continued)

25°C -40~ 85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Voo | MIN. | TYP. | MAX. | MIN. | MAX.
Maximum Clock 2.0 > 19 - 4 -
fMAX 4.5 25 40 - 20 - MHz
frequency
6.0 | 29 47 - 24 -
| - -
Minimum Pulse Width tw(L) 2.0 30 s 95
4.5 - 8 15 -~ 19
(CLOCK) tw (1) 6.0 | - 7] 13| - 16
Minimum Pulse Width . S O B »
w(H) 4.5 - 9 15 - 19
CLEAR
(CLEAR) 6.0 - s | 13| - | 16
2.0 | - - -
Minimum Set-up Time ts 4.5 | = - 0 - 0 ns
6.0 | - - 0 - 0
2.0 - 35 75 - 95
Minimum Hold Time th 4.5 | - 9 15 - 19
6.0 | - 8 13 - 16
2.0 - 30 75 - 95
Minimum Removal Time trem 4.5 | - 8 15 - 19
6.0 - 7 13 - 16
Input Capacitance CIN - 5 10 - 10
pF
Power Dissipation - 52 - - -
Capacitance CPD(1)

Note(1l) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test

Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.)=Cpp " VcCc * fIN + IcC
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4022P

SWITCHING CHARACTERISTICS TEST WAVEFORM

— Ve
CLOCK
7 50% +s50%
GND
L1y LTHL
0% Von
Qn 50%
10% VoL
tpLH LoHL
Vee
CLOCK 50% 50%
_ GND
tTLH LTHL
CARRY 7 Vou
ouT 50%
10% Vo1
LpLH TpHL

Icc(opr.) TEST CIRCUIT

5 .

CLOCK

CLEAR

=3

OUTPUT

INPUT WAVEFORM
IS THE SAME AS
THAT IN CASE
OF SWITCHING
CHARACTERISTICS
TEST.

CLEAR j

Ql ~ Q7
Qo9
CARRY QUT
CLOCK
Vee
CE 50% ,] 50%
GND
Vee
CE 50%
ND
+—Vcc
CLOCK \1_50% \ 50%

N
GND

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

C!MOS DIGITAL INTEGRATED CIRCUIT TC 7 4H c4 02 4

PRELIMINARY

TC74HC4024P 7-STAGE BINARY COUNTER

The TC74HC4024 is a high speed CMOS 7-STAGE BINARY COUNTER/DIVIDER fabricated
with silicon gate c2Mos technology.
It operates approximately ten times as fast as that of metal-gate CMOS IC (4024B)
with the same power dissipation.
A clear input is used to reset the counter to the all low level state. A high level
at CLEAR accomplishes the reset function. A negative transition on the CLOCK input
brings one increment to the counter. Seven kinds of divided output are provided;
1'st and 4 stage thru 7 stage. And at the last stage, 1/128 divided frequency will
be obtained.
All inputs are equipped with protection circuits against static discharge or
transient excess voltage.

FEATURES:

* High Speed .......evivivee f0x=60MHz(Typ.) at Vec=5V
* Low Power Dissipation ..... Igc=4uA (Max.) at Ta=25°C

* High Noise Immunity ......... VNTE=VNTL=28% V(cg(Min.)

* Output Drive Capability ....eceeesve.. 10 LSTTL Loads
IOH|=IOL=4mA(Min.)

* Symmetrical Output Impedance ....
* Balanced Propagation Delays .ceeeeecssceanns tpLHSEpHL
¢ Wide Operating Voltage Range ....... Vgcg(Opr.)=2V ™6V
* Pin and Function Compatible with 4024B.

ABSOLUTE MAXIMUM RATINGS DIP14(3D14a-F)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v

————— e e PIN ASSIGNMENT .
DC Input Voltage VIN -0.5~ Vee+0.5 v
Ek Output Voltage VouT I -0.5n~ Vpct0.5 \
Input Diode Current Itk +20 mA CLOCK 1] - D14 Veo
Output Diode Current Iok 20 mA CLEAR 2[] ]1s nc
DC Output Current four 2 ma @ o] 11z @
DC Vee/Ground Current Icc +50 mA
= - : SRR - - . Q6 4] 11 qz
Power Dissipation Pp 500% mW

s 5[] []10 ne

Storage Temperature Tstg -65"v 150 °C Q4 GE ]9 Q3
Lead Temperature 10sec | TL 300 °C GND 7 (s wnc

* 500mW in the range of Ta=-40°C "~ 65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4024P

TRUTH TABLE

CLOCK CLEAR OUTPUT STATE
X H ALL OUTPUTS = "L” X ¢ DON'T CARE
EB L NO CHANGE
i L ADVANCE TO NEXT STATH

LOGIC DIAGRAM

Ql Qz Q3 Q4 Q5 Q6 Q7
1 11 9 6 5 4 3

1 _ _ }
CLOCK ——>—ck_ @ CK § cK @ cK G cK § CK Q K @
R R R K R R
2
ciear  —f>0— >

=
-
t+—
+—

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage vee 26 v Voo Vee
Input Voltage VIN 0~ Vee v
Output Voltage | Vour 0~ vVoe
S INPUT
Operating Temperature Topr ~40 v 85 °C .-

Input Rise and Fall Time |ty, tg|0+1000(Vce=2.0V
0 . 500(Vee=4.5V)  ns
0 ~ 400(Vce=6.0V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ‘

TC74HC4024P

DC ELECTRICAL CHARACTERISTICS \

Ta=25°C Ta=-40"85°C UNIT
E T COND
PARAMETER SYMBOL| TEST CONDITION vee [ mn T ter T x| van. T ax. |
HiehLevel 2.0] 1.5 z - 1.5 - ‘
igh-
gh-heve VIR 4.503.15 | - - 3.5 - |
Input Voltage 6.0l 4.2 _ 4.2 _
2. - - 0.5 - .
Low-Level v 0 0.5 \
Tnput Voltage L 4.5 - - |1.35] - | 1.35
6.0 - - 1.8 - 1.8
2.0] 1.9 | 2.0 - 1.9 -
High-Level Vy=Vpg or |TOHTT2OMA L4lstala fhs | - ] 4l -
output Voltage | VOH v 6.0/ 5.9 | 6.0 | - | 5.9] - v
1L Tog=—4mA | 4.504.18 |4.31| - |4.13] -
Iog=-5.2mA | 6.0(5.68 |5.80( =~ |5.63] -
2.0| - 0.0 | 0.1 - 0.1
Low-Level Vin=Viy or |lon=20uA 4.5 - 0.0 | 0.1 - 0.1
o Vol VoL 6.0 - 0.0 | 0.1 - 0.1
utput Voltage ViL Tor=4mA | 4.5] - |0.17] 0.26] - | 0.33
Igr=5.2mA | 6.0| - |0.18| 0.26] - 0.33
Input Leakage 1 - _ _ + = +
Current IN ViN=Vgc or GND 6.0 0.1 1.0 N
- . -
33;§§§egurrent Icc  |Vin=Vee or GND 6.0 - - | 4.0 - | 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t,=tg=6ns)
Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
Vee | mIn. | TYP.| MAX.| MIN.| MAX.
2.0] - 30 75 - 95
- . ETLH
Output Transition Time 4.5 - 8 15 - 19
CTHL 6.0] - 70 13| - 16
Propagation Delay Time| CPLH 2.0 - 72 | 145 - 180
N 4.5 - 18 29 - 36
(CLOCK - Q1) CpHL 6.0| - 15 | 25| - 3
Propagation Delay Time| tpLH 2.0} - 28 60 - 75
. 4.5 - 7 12 - 15
(Qn - Qn+l) pHL 6.0 - 6 10 - 13
0 tion Delav T4 2.0 - 96 | 185 - 230
ropagation ela
pag yoRmel ey 4.5| - 2% | 37| - 46
(CLEAR - Qn) 6.0] - 20 | 31 - 39
Maximum Clock 2.0 6 14 - Z e
£ 4.5 30 55 - | 2 - | Mz
F MAX
requency 6.0] 35| 65| - | 28 -
P . tW(L) 2.0 - 30 75 - 95
Minimum Pulse Width 4.5 _ 8 15 _ 19 ns
(CLOCK) Ly (H) 6.0 - 71 13| - 16
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4024P

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION | y UNIT
CC| MIN.| TYP.| MAX.| MIN.| MAX.
Minimum Pulse Width 2.0\ - 30 75 - 95
tw(H) 4.5 - 8 15| - 19
(CLEAR) 6.0 - 7 13 - 16
2.0] - 1s | 50| - 65| "¢
Minimum Removal Time trem 4.5 - 3 10 - 13
6.0 - 3 9 - 11
Input Capacitance CIN - 5 10 - 10
pF
Power Dissipation 4
Capacitance Cep(1) - 2 - - -

Note(l): Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to

Test Circuit). Average operating current can be obtained by the equation

hereunder. Icc(opr.) =Cpp * Vee * fin+ Iec

SWITCHING CHARACTERISTICS TEST WAVEFORM

Enﬁ 6ns
- = vee -_
S50% VOH
CLEAR 2[50% 50%\ an NK 50%
_.__4 10% *——————— GND voL
tw
vee /-— VOH
CLOCK / 50% Qn+1 JZ 50%
—_— VoL
LpLH
VOH
an Qn+l 50%
VoL
t
PHL |
6ns 6ns
r-—
9 0% /——/ Voo
- tw tw
CLOCK 50%) 50%
1 ./
———— GND
tpLH UpHL
VOH
)
Qn 50% 50% &
10% 10 . ygp
—ot
TTLH HL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4024P

Icc(0pr.) TEST CIRCUIT

500

Vee

CLOCK

CLIMAR

GND

=TT

Ql
\ * ¢ INPUT WAVEFORM I8 THE SAME
: AS THAT IN CASK OF SWITCHING
! CHARACTERISTICS TUST.
|
1
1
I
Q7

7o
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%T c 74Hc4 02 8P / F C?MOS DIGITAL INTEGRATED CIRCUIT

LA

— PRELIMINARY

TC74HC4028P/F BCD-TQ-DZCIMAL DECODER

The TC74HC4028 is a high speed CMOS DECIMAL DECODER fabricated with silicon gate C2MOS
technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.

A BCD code applied to the four input (A thru D) provides a high level at the selected
one of the decimal decoded outputs. A illegal BCD code such as eleven to fifteen
gives a low level at all outputs.

The device also can be used as 3-to-8 LINE DECODER, when D input is assigned as a
disable input.

The device is useful for code conversion, address decoding, memory selection,
demultiplexing, or read out decoding.

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

. High Speed........... ceesenees.tpd=25ns(Typ.) (Vee=5V)

. Low Power Dissipation........... Icc=4rA(Max.) (Ta=25°C)

. High Noise Immunity............ .VNTH=VNIL=28% Vcc(Min.)

. Output Drive Capability......... 10 LSTTL Loads

. Symmetrical Output Impedance....|Igyi=IgL=4mA (Min.) DIP16(3D16A-P)

. Balanced Propagation Delays..... tpLH ==tpHL .
. Wide Operating Voltage Range....VcC(opr)=2V ~6V lﬁﬁgé;;%ﬁﬁiéi
. Pin and Function Compatible with 4028B X

MFP16(F16GC~P)

PIN ASSICHMENT

Y4 1 16 Ve

—
Y2 25

Y0 sEV
Y7 4[]
Y9 5
:
ve 7 [

anD 8 [

15 Y3

Y1

| I I N O N N G
= e
[FIER'S
T

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4028P/F

LOGIC DIAGRAM

DATA
OUTPUT

YO

14
F_i::)><{>»{:x>4{>»—i—Y2

I

> iy
el

A
B

TRUTH TABLE

'SELECTED OUTPUT

Y0

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9
NOTE

NOTE

Y9

Y8

Y7

76

Y5

OUTPUTS

Y4

Y3

Y2

Y1

Y0

INPUTS

Don't care

-
.

X

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4028P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL| VALUE UNIT
Supply Voltage Range Vee -0.5~7 \
DC Input Voltage VIN -0.5~V¢get0.5 \i
DC Output Voltage Vour -0.5~V¢c+0.5 %
Input Diode Current Itk 120 mA
Output Diode Current IoK +20 mA
DC Output Current IouT 125 mA
DC Vcc/Ground Current Ice 150 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mw
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec - T 300 °C

* 500mW in the range of Ta=-40°C ~65°C.

and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.

INPUT and OUTPUT EQUIVALENT CIRCUIT

INPUT

OUTPUT

GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4028P/F

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 \Y%
Input Voltage VIN 0~Vce ’
Output Voltage VouT 0~Vge
Operating Temperature Topr -40 ~ 85 °C
0~1000 (Vee=2.0V)
Input Rise and Fall
Tige ty,tf [0~500(Vcc=4.5V) ns
0"400(VCC=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level -
Inout Voltage | VIH 4.5 | 3.15 3.15 v
6.0 4.2 - - 4,2 -
. 2.0 - - 0.5 - 0.5
Low-Level ! ’
. -~ - B - 1.35 \
Input Voltage VIL = 1.35 3
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
~ Iou=-20#A | 4.5 | 4.4| 4.5 - | 44| -
High-Level vou |V 6.0 | 5.9 6.0 -] 5.9/ - | v
Output Voltage OH Viyg or ViL . . . .
Tog=—4mA | 4.5 | 4.18| 4.31{ - | 4.13| -
Iog=-5.2mA| 6.0 | 5.68| 5.80| - | 5.63| -
2.0 - 0.0 0.1 - 0.1
~ ToL=20sA" | 4.5 - | 0.0l 0.1 -] 0.1
Low-Level vor |V 6.0 - | o.0f o.1] - | o.1| v
Output Voltage oL Vig or VL : - . :
Tor=4mA 4.5 - 0.17) 0.26 - 0.33
IoL=5.2mA | 6.0 - | o0.18] 0.26{ - | 0.33
Input Leakage _ _ N + _ +
Current Itn |Vin=Vce or GND 6.0 10.1 1.0
Quiescent ub
Supply Current Icc | Vin=Vge or GND 6.0 - - 4.0 - | 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4028P/F

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input try=tf=bns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION . 2 2 UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
trLH 2.0 - 30 75 - 95
Ogtput Transition 4.5 _ 8 15 _ 19
Time tTHL
6.0 - 7 13 - 16
ns
- 116 - 280
Propagation Delay Time tpLH 2.0 225
- - 56
(A,B,C,D) tpHL 4.5 29 , 49
6.0 - 25 38 - 48
Input Capacitance CIN - 5 10 - 10 .
ry—— - p
Power Dissipation _ _
Capacitance Cpp(1) - 58 -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Lee (opr)=Cep-Vec-fINtlIce

SWITCHING CHARACTERISTICS TEST WAVEFORM

Icc(opr) TEST CIRCUIT

/50 %

trLH

\

=
¥ 90%
( IN -PHASE) Sgg
il ©pHL Vlt—— VoL
P LTHL
Y
{ OUT -OF-PHASE)
LpHL tpLH

Voe =25V

Voo r—— YO

P.G t::é
A L

* B —

c —

D —

GND | yo

% Input transition time is the same as
that in case of switching characteristics
test.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

CMOS DIGITAL INTEGRATED CIRCUIT TC 7 4Hc4 04 0 P/

PRELIMINARY

TC74HCA4040P/F 12-STAGE BINARY COUNTER

GENERAL DESCRIPTION

The TC74HC4040 is a high speed CMOS 12-STAGE BINARY COUNTER/DIVIDER fabricated with
silicon gate c2MOS technology.

It operates approximately ten times as fast as that of metal-gate CMOS IC (4040B)

with the same power dissipation.

A clear input is used to reset the counter to all low level state. A high level at
CLEAR accomplishes the reset function. A negative transition on the CLOCK input
brings one increment to the counter. All divided output stages are provided, and
1/4096 divided frequency will obtained at the last stage.

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES

- High Speed ...... e «o+ fpax=60MHz(Typ.) at Vgc=5V

+ Low Power Dissipation ..... Ine=4uA (Max.) at Ta=25°C T

+ High Noise Immunity ..... oo UNTHEVNTL=28% Voc(Min.) -

. Output Drive Capability ............... 10LSTTL Loads 16 W

» Symmetrical Output Impedance ... [IOH1=IOL=4mA (Min.) 1

+ Balanced Propagation Delays ......cceceveuenn tpLH%tpHL DIP16(5D164-F)
+ Wide Operating Voltage Range ..... v VCC(opr)=2Vq‘6V

- Pin and Functional Compatible with 4040B.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNTT MEP16(F16GC-F)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT

DC Input Voltage VIN 0.5 Vect0.5
DC Output Voltage Vout =0.5~ Veet0.5 \ \_J
Input Diode Current Itk +20 mA Qlz 1 [ 16 Veg
Output Diode Current Iok +20 mA a5 2] ]:b Qi1
DC Output Current IoutT , +25 mA as s [] [J14 q10
DC Vgc/Ground Current Icc +50 mA Q7 4 [ 313 Q8
Power Dissipation Pp 500(DIP)* mW Qs 5 [ ] o

180 (MFP) es e [] Ju cimar
Storage Temperature Tstg -65 " 150 °c az 7 [ ] TLooE
Lead Temperature 10sec | TL 300 °C GND 8 s a1
* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C (T0P VIEW)

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

- TC74HC4040P/F

TRUTH TABLE

CLOCK CLEAR OUTPUT STATE
X H ALL OUTPUTS = "1L"
—r_ o NO CHANGE X : DON'T CARE
i I L ADVANCE TO NEXT STATE
LOGIC DIAGRAM
5 @O—<p—<=<P
& 1 ]
| 5
B — o
5 |
i —] D> P>—)5
d(i)—<F—°<|"—<"> ]
2 x4 :
MQ:H | ©
O |7
o<y Do P>—08
“ <3
=
| d
o }—q o 2
s |3
| T 2 o
“ <4
% (<<}
| x
x:D:--—q ;.—D:O
) | -
w:]jj_l Do > 5
<3
| o]
Ma:——-o —{r;
&) k<3
o<} — DD P> @ 3
o4 =4
| v
O
?CD: r——mlo’
fn > o> §
©)
x =
'8 5
A A
(&) (o]
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4040P/F

INPUT and OUTPUT |
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT \r
PARAMETER SYMBOL LIMIT UNIT |
Supply Voltage Vee 276 v Voo Vog |
Input Voltage ViN 0~ Vee
Output Voltage Vour O;TVCC
- INPUT OUTPUT
Operating Temperature Topr 40~ 85 °C .
Input Rise and Fall Time | ty, tg01000(Vec=2.0V)
0 ~500(Vee=4.5V)  ns
0 ~ 400(Vee=6.0V) GND
GND {
DC ELECTRICAL CHARACTERISTICS ‘
] Ta=25°C Ta=-4085°C
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. UNIT ‘
Hi gh-Level 2.0 1.5 - - 1.5 -
Vi 4.5 [3.15 | - - | 3.15] - v
Input Voltage
6. 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
LOW“LQVQ} VL 4.5 | - - 135 - 135 v
I t Volt
fput Yoltage 6.0 | - - 18 - |18
2.0 9 2 - 1.9 -
Vo=V Tog=-20pA [4.5 4.4 4.5 - A -
High-Level IN=VIH 0 60 . ) 5 g _
VOH . - . V
Output Voltage or Vqj,
Iog=~4mA 4.5 4.18 ) 4.31 - 4.13 -
Ioy==5.2mA(6.0 | 5.68 | 5.80 | - | 5.63| -
2.0 - 0.0 0.1 - 0.1
VIiN= Tn1=20uA 4.5 - 0. 0.1 - 0.1
Low-Level IN=VIH oL 6.0 _ 0.0 0.1 _ 0.1
v ) : v
t OL
Output Voltage °r VIL | 1op=4mA 4.5 ] - |0.17[0.26| - | 0.33
Igr=5.2mA (6.0 - 0.18] 0.26 - 0.33
Input Leakage _
B rrent Ity | Vin=Vgg or GND 6.0 - - 0.1 | - [#1.0 )
u
Quiescent Von=V GND - - 4.0 - 40.0
Supply Current Tee m=Yce or 6.0 ) :
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4040P/F

AC ELECTRICAL CHARACTERISITCS (CpL=50pF, Input tp=tg=6ns)

Ta=25°C Ta=-4085°C
PARAMETER SYMBOL{ TEST CONDITION UNIT
Vec | MIN. | TYP. | Max. | MIN. [max.
. 2.0 - 30 75 - 95
Output Transition Time | L°H 4.5 - 8 | 15| - 19
CTHL 6.0 - 7 | 13| - 16
. . 2.0 - 72 145 - 180
P t Delay T toLH
ropagation Delay Time pL 4.5 _ 18 29 _ 36
(TLOCR - Q1) CpHL 6.0 - 15 | 25 - 31
ns
Propagation Delay Time | t .. 2.0 - 35 75 - 95
@ - 0 a1) P 4.5 - 9 | 15 | - 19
n T Sn+l CpHL 6.0 - 8 | 13| - | 16
Propagation Delay Time . 2.0 - 104 1205 - 225
pHL 45| - 26 | 41 | - 50
(CLEAR) 3
6.0 - 22 35 - 43
2.0 6 14 - 5 -
Maximum Clock fMax
Frequency 4.5 1 30 55 - 24 - MHz
6.0 35 65 - 28 -
Minimum Pulse Width | tw(L) 2.0 - 1301 75 -9
4.5 - 8 15 - 19
(CLOCK) tw (H) 6.0| - 7] 13| - 16
Minimum Pulse Width 2.0 - 60 1125 | - 1155
t - -
w (H) 4.5 15 | 25 31 | ns
(CLEAR) 6.0 - 13 21 - 26
2.0 - = 50 - 65
Minimum Removal Time trem 4.5 - - 10 - 13
l6.0| - - 9 | - 11
Input Capacitance ' CIN - 5 10 - 10 .
P
Power Dissipation _ - - -
Capacitance Cep(1) 32

Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit). Average operating current can be obtained by the equation
hereunder.

Icc(opr)= Cpp*Vec fin + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4040P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

Vee Vor
CLE AR [so% j Qn \K 0%
__) N _GND VoL

t’W
/— Von
Qn+1 +50%

Vor,
T plH
Vor
Qn+1 50%
VoL
tp}'ﬂ.;

v
m\soq]‘z W N tm 50% / e

GND
tpLE f;"'r’pHL
50% STF Von
Qp 50% 50% S
-
10% 10% VoL
TTLH TTHL

I¢c(opr.) TEST CIRCUIT

Vog=5V
Vee Q1
t
- 1
P.G. — CLOCK — !
* — : * INPUT WAVEFORM IS THE SAME AS
e THAT IN CASE OF SWITCHING
: ! CHARACTERISTICS TEST.
1
>C,' ' i
32 — 1
o CLEAR |
GND — Q12
777 a
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—— TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

—TC74HC4049P/F
%Tc 7 4H c4 0 5 0 P/F C2MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC4049 P/ F HEX BUFFER/CONVERTEP (INVEFTING)
TC74HC4050 P/ F HEX BUFFIR COJVERTER

The TC74HC4049 and the TC74HC4050 are high speed CMOS HEX BUFFER fabricated with
silicon gate CZMOS technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.

The TC74HC4049 is an inverting buffer, while the TC74HC4050 is a non-inverting buffer.
The internal circuit is composed of 3-stage or 2-stage inverters, which enables high
noise immunity and stable output.

Input protection circuits are different from those of the high speed CMOS IC's.

They eliminate diodes of Vgc side and enable logic-level conversion from high-level
voltage (up to 8V) to low-level voltage.

These IC's are useful for battery back up circuits, because input voltage can be
appled on IC's which is not biased by Vgc.

FEATURES:

. HighSpeed.........ccvivue.. tpd=10ns(Typ.) at Veg=5V
Low Power Dissipation......... Icc=1#A(Max.) at Ta=25°C
High Noise Immunity........... VNIH=VNIL=28% Veo(Min.)
Output Drive Capability....... 15 LSTTL Loads

Symmetrical Output Impedance..|Iggl=Ipr=6mA(Min.)
- Balanced Propagation Delays...tpLH ==tpHL
. Wide Operating Voltage Range..Vcc(opr)=2V'~6V

Pin and Function Compatible with 4049B, 4050B.

MFP16(F16QC-P)

PIN ASSIGNMENT

TC74HC4049 TC74HC4050

vee [
1y zq
5[]

(

16 e vee 1] ~ (16 Ne
15 6y 17 2[] []15 6v
g::lm 6A 1a 3[@ &:314 6A
[ 15 N 2Y 4[::2 15 Ne
gijlz 5y 2a 5] 4&‘::}12 5Y

1A

2y ¢
2a 5[]

(e (o) (o)

3y GQ [ J11 54 3y 6] []11 sa

3a 7] ]10 4y za 7 [ [ ]10 4y

anp 8[] 1o 4a anp 8 [] [Jo 44
(TOP VIEW) (TOP VIEW)

NC : No Connection
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4049P/F
TC74HC4050P/F

CIRCUIT SCHEMATIC (per Gate)

TC74HC4049

TC74HC4050

GND

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range vee -0.5%7 v
DC Input Voltage VIN -0.5v10%* \Y
DC Output Voltage Vour -0.5vV¢ct+0.5 \Y
Input Diode Current Ik -20 mA
Output Diode Current ok +20 mA
DC Output Current IoyT *35 mA
DC Vgg/Ground Current Ice +70 mA
Power Dissipation Pp 500(DIP)*¥180(MFP)| mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 10sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
Input Voltage ViN 0~ Vee v
Output Voltage Vout 0vVee v
Operating Temperature Topr -40 v 85 °C

0 % 1000(Voe=2.0V)

Input Rise and Fall Time | Ey,tf 0 ~ 500(vVgee=4.5V) ns

0 v 400(Vge=6.0V)

Note.

*DC input voltage is
able to impress -0.5V
to 10V based on GND
without any relation
to voltage of V¢g.
Recommended operating
condition is from
OV to 8V and it is
possible to vonvert
logic-level from 8V
to 5V or 5V to 2V.

**500mW in the range of
Ta=-40°C v 65°C and
from Ta=65°C up to
85°C derating factor
of -10mW/°C shall be
applied until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4049P/F
TC74HC4050P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Ve MIN. | TYP. | MAX. | MIN. [ MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vig 4.5 3.15 - - 3.15 \
6.0 4,2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Tnput Voltage | VIL 4.5 - - 135 - |1.35) v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
B Iop=-20%A 4.5 4.4 4.5 - 4.4 -
High-Level VN
Output Volta Von 6.0 5.91 6.0 - 5.9 - \'
ge \' or V
IH ILiTop=—6mA | 4.5 |4.18{4.31] - [4.13| -
Iogy=-7.8mA | 6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
. Top=20uA | 4.5 - ] 00| 01| - | 0.1
Low-Level v e 6.0 | - | o0 01| - | 0| v
Output Voltage oL Viu or V : . . .
IH ILi1or=6mA 4.5 - |0.17]|0.26| - |0.33
Ip;=7.8mA | 6.0 - 0.18 0.26 - 0.33
Input Leakage _ _ _ + _ +
Comront Iry  |VIN=Veg or GND 6.0 0.1 1.0
1A
Quiescent _ a _ B
Supply Current Ice Vin=Vge or GND 6.0 1.0 10.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4049P/F
TC74HC4050P/F

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input ty=t¢=6ns)

- Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
‘ [voe | Min. [ 1y, | Max. | MIn. | Max.
2.0 | - 25| 60| - 75
: tTLH
Output Transition . 4.5 - 6 12 -~ 15 ns
i THL
Time 6.0 | - 5] 10 - | 13
2.0 - 48 100 - 125
) tpLH
Propagation Delay . 4.5 - 12 20 - 25 ns
i HL
me P 6.0 | - | 100 17] - | =
Input Capacitance Cin - 5 10 - 10
F
Power Dissipation Con(1) _ 9 _ _ _ P
Capacitance PD 5
Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

ICC(OpI‘)chD'VCC' fIN+ICC/6 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc(opr) TEST CIRCUIT

TC74HC4049 TC74HC4049
6 ns éns Vee
v
[90% cC
- Viy 50% & PG
o 10% S g
tryL iy ©
30 Vou
Voyr 50% TE74HC4050 Veo
TC74HC4050 (HC4049) 10%
Vor
tpHL *———J;tpLH
VIN Vour UTLH - THL P.G.
P.G. a 20% Vou g
a L (Hzgggo) s0% ©
ey )
J; 10% Vo
*; " <; - Input waveform is the same
= L. )
= P PHL as that in case of switching
characteristics test.
9
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4 06 OP/F CIMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC4060P/F 14-STAGE BINARY COUNTER/DIVIDER WITH OSCILLATOR

gate C2MOS technology.

power dissipation.

last stage, 1/16384 divided frequency is obtained.

dischage or transient excess voltage.

FEATURES:

. High Speed.......... vreeneaesEpax=60MHZ (Typ.) (Vce=5V)
. Low Power Dissipation......... Icc=42A(Max.) (Ta=25°C)
. High Noise Immunity........... VNIH=VNIL=28% Vcc(Min.)
. Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..lIgpl=IpL=4mA(Min.)
. Balanced Propagation Delays...tpLH==tpHL
. Wide Operating Voltage Range. .VcC (opr)=2V ~ 6V

. Schmitt Trigger Clock Input
. Pin and Function Compatible with 4060B

A negative transition on the clock input incliments the counter.

The TC74HC4060 is a high speed CMOS 14-STAGE BINARY COUNTER fabricated with silicon
It operates ten times as fast as that of metal-gate C2MOS IC (4060BP) with the same
The oscillator configuration allows designs of either RC or crystal oscillator

circuits. A clear input is used to reset the counter to the all low level state and

disable the oscillator. A high level at CLEAR accomplishes the reset function.

Ten kinds of divided

output are provided; 4 stage thru 10 stage and 12 stage thru 14 stage. And at the

The Zi input and the CLEAR input are equipped with protection circuits against static

. Oscillator Configulation ..... RC or Crystal Oscillator

1
DIP16(3D16A-P)

16

1
MFP16 (F16GC-F)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4060P/F

PIN ASSIGNMENT

TRUTH TABLE

iz 2 [ 16 Veo
Qa2 [: ] 15 20
314:<E j 4 Ag
6 4 E ] s Qo
2 s [ [] 12 crLEaR
v g j 1 g7
U »75 j 0 gy
o s ] h e %
(Top View)

FUNCTION

INPUTS
b1 CLEAR

Counter is reset to zero
state.

$p output goes to high level
$0 output goes to low level

1 L

Count up one step.

iy L

No change.

x Don't care

LOGIC DIAGRAM

CLEAR

i
CK CK CK
Rav RQ RQ

D
15
Q10

37 5 DW D~|
BEE

OUTPUT EQUIVALENT CIRCUIT

INPUT

OUTPUT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4060P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
Suonly Volt R ~ of Ta=-40°C Vv 65°C
uppty Voitage Range Vee 0.5~7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVgct0.5 \Y to 85°C derating
DC Output Voltage Vour ~0.5 Vg0, 5 v factor of -10mW/°C
- I shall be applied
Input Diode Current IK +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current IoyT +25 mA
DC Vgc/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP)/180(MFP) mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 10sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage ViN 0~vVee v
Output Voltage VouT 0vVge
Operating Temperature Topr -40 v 85 °C
0~ lOOO(VCC=2.0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vee=64.5V) ns
0 v 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
=25° =4 ° .
PARAMETER SYMBOL TEST CONDITION Ta=25"C Ta 0~85°C UNIT
Vee | MIN.] TYP.| MAX.| MIN.| MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vil 4.5 13.15 - - 3.15 - \Y
6.0 4.2 - - 4,2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VIL 4.5 - - |1.35 - 1.35 \
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vin Tou=-202A | 4.5 | 4.4 | 4.5 - | 44| -
o] Vol \Y . . .0 - 5.9 - V.-
<3t33§puis§age OB Wiy or vy, 601 391 6 =
IoH=-4mA 4.5 | 4.18 | 4.31 - 4,13 -
Iog=-5.2mA 6.0 [5.68 | 5.80 - 5.63 -

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4060P/F

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN.| TYP.| MAX.| MIN.| MAX.
High-Level v 2.0 | 1.8 | 2.0 - 1.8 -
IN=
Output Voltage |y, ToH=-20sA | 4.5 | 4.0 | 4.5 | - | 4.0 - v
(60,80 Output) Vin or Vi 6.0 5.5] 59| - | 55| -
2.0 - 0.0 | 0.1 - 0.1
Lou-Level Vin 1oL=20sA 4.5 - 0.0 | 0.1 - 0.1
Output Voltage | Vo, 6.0 - 0.0 0.1 - 0.1 v
(Q Outputs) Vi or VI A [ a5 | < |o.17 [0.26 | < [0.33
IgL=5.2mA | 6.0 - ]o.18 |0.26 - |o0.33
Low-Level 2.0 - 0.0 0.2 - 0.2
v B
Output Voltage |y~ | "IN To=2uA | 4.5| - |ooflos| - los| v
(80,40 Output) VIH ot Vi 6.0 - |o1]os5| - | o.s
“{Input Leakage _ + +
Current ITN VIN—VCC or GND 6.0 - - 0.1 - 1.0 N
o
Quiescent _ a B
Supply Current | 1CC ViN=Vce or GND 6.0 - 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
Vee | MIN.| TYP.| MAX.] MIN.| MAX.
o T tion T 2.0 - 30 75 - 95
utput Transition Time | tT[,
i 4.5 - 8 15 - 19
(Q Outputs) tTHL 6.0 ; 13 16
’ ion Delav Ti . 2.0 - 196 | 370 - 465
ropagation Delay Time pLH
_ 4.5 - 49 74 - 93
91 - Q4 tpHL
6.0 - 42 63 - 79 | e
] 2.0 - 35 75 - 95
pLH 4.5 - 9 15 - 19
= Qe FpHL 6.0 - 8| 13| - 16
2.0 - 100 | 195 - 245
t
pLH 4.5 - 25| 39| - 49
CLPAR = Qo FpHL 6.0 21| 33| - | 42
2.0 6 14 - 5 _
Maximum Clock
- 24 -
Frequency FMAX 4.5 30 55 MHz
6.0 35 65 - 28 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4060P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pT, Imput ty=tf=6ns) (CONTINUED)

Ta=25°C =— °
PARAMETER SYMBOL |TEST CONDITION a=25 Ta=-40~85°C UNIT
: Vee MIN. | TYP. | MAX. | MIN. [ MAX.
2.0 - 30 75 - 95
Minimum Pulse Width tw(L)
— 4.5 - 8 15 - 19
CLOCK (é71) tw(H)
6.0 - 7 13 - 16
2.0 - 60 125 - 155
CLEAR tw (H) 4.5 - 15 25 - 31 ns
6.0 - 13 21 - 26
2.0 - 40 100 - 125
Minimum Removal Time
t 4.5 - 10 20 - 25
CLEAR rem
6.0 - 9 17 - 21
Input Capacitance CIN - 5 10 - 10
T pF
Power Dissipation _ _ _ _
Capacitance Cep (1) 33

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.
Icc(opr)=Cpp-Vee: fintice

SWITCHING CHARACTERIST1CS TEST WAVEFORM

tpLH’tpHL (CLOCK - Q), ty (Q}OCK) tpHL (CLEAR - Qp), ty (CLEAR)
ns

&ns
o

. \ 50 % ! 790%
& , N

Voo gne ens

s CLEAR
tw Ty ______JA
1 Vi
Qs 50% 50%
_ Vi
_- tpLH UpHL o in
tpI_,HstpHL (Qn - Qn+1) .
LPHL .
%0 % f——
50 %
Qn 0% Qn N

Qntl Qp+l
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4060P/F

IcC(opr) TEST CIRCUIT

Veo T o e
# ¢1 input tr=tf=6ns  Duty=50%

Vee o,
P.3. T B %0
S | &, Note
e CLEAR ' When CR or crystal oscillation circuit
jo] ' . . . .
® . is adopted, the dynamic power dissipation
, will be greater than the measured value
aND 414 from the test circuit shown left,
Jr because these oscillion circuits spend

much supply current.

TYPICAL CLOCK DRIVE CIRCUITS

EXTERNAL CLOCK DRIVE TYPICAL RC CIRCUIT TYPICAL CRYSTAL CIRCUIT
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=——FOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%ZT c 74Hc4 OBGP/ F C!MOS DIGITAL INTEGRATED CIRCUIT

l

PRELIMINARY

TC74HC4066P/F QUAD BILATERAL SWITCH

C2MOS technology.

FEATURES:
. High Speed..........cuie..
. Low Power Dissipation..........

. High Noise Immunity

. Low ON Resistance

. High Degree of Liniarity

. Pin and Function Compatible with 4066B

maintained at high level, and the switch is OFF while at low level.

The TC74HC4066 is a high speed CMOS QUAD BILATERAL SWITCH fabricated with silicon gate

It consists of four independent high speed switches capable of controlling either
digital or analog signals with as low power dissipation as that of metal-gate C2M0S IC.

C input is provided to control the switch; the switch is ON while the C input is

tpd=12ns(Typ.) (Vgc=5V)
Icc=leA(Max.) (Ta=25°C)
VNIH=VNIL=28% V¢c(Min.)
Ron=80Q(Typ.) (Vcc=5V)

DISTORTION=0.05%(Typ.)
(Vee=5V)

DIP14(3D14A-P)

1

MFP14(F14GB-P)

LOGIC DIAGRAM (PER CHANNEL)

PIN ASSIGNMENT

N/

1170 1E ] 14 Vee

10/1 2[: 05 1c

12 4c

/o o1 20/1 3 [] il 4cC
21/0 4E ] 1t 410
zc s [] ) 10 40/1
3¢ 6 ] ] o 80/1
GND % 8 3170

Cin (Veg) 7 O )
(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4066P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
o o
S 1v Volt R e v — of Ta=-40°C"Vv65°C
vpp7y Vo tage Rang cc .57 v and from Ta=65°C up
DC Input Voltage VIN ~0.5vV¢ct0.5 v to 85°C derating
DC Output Voltage VouT -0.5~Vee+0.5 v factor of -10mW/°C
- shall be applied
Input Diode Current Itk +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Tout +25 mA
DC Vge/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) mW
Storage Temperature Tstg -65 150 °cC
Lead Temperature 10sec Ty 300 °C
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT CONTROL SWITCH
Supply Voltage Ve 2~ 6 v INPUT INPUT / OUTPUT
Vee Vec-s .
Input Voltage VIiN 0~ Vee v i i
Output Voltage Vour 0 vV v 170
o - B
Operating Temperature Topr -40 v 85 °c g;l !
0~ 1000(Vge=2.0V) L
Input Rise and Fall Time | tr,tf 0 ~ 500(vce=4.5V) ns J, '
0 v 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL|  TEST CONDITION Ta=257C Ta=-40-857C | ynit
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level Refer to R 2.0 R - L.5 -
Control Input VIH erer ¢ ON 4.5 3.15| - - 3.15 - \Y
Voltage specification
6.0 4.2 - - 4,2 -
LowLevel 20 | - | - | o5] -] 0.5
Control Input VIL 1 ToFF | =1.00A 4.5 - - 1.35 -~ | 1.35 v
Voltage 6.0 | - | - 1.8 - | 1.8
Ve=VIHC 2.0 - 2000 - - -
ON Resistance RoNn [ V1/0=0~ V(e 4.5 - | 100 200 - 250
I1/0=1002A 6.0 - 60 170 - 210 Q
Difference of 2.0 _ 50 - - -
ON Resistance Ve=Vinc
Between Any Two|4RON I11/0=1002A 4.5 - 3 - - -
of Four 6.0 - 2 - - -
Switches -

591
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4066P/F

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

— o = o
PARAMETER SYMBOL TEST CONDITION Ta=257C Ta=-40-85 C UNIT
Vee | MIN.| TYP.[ MAX.| MIN.| MAX.
Input/Output -
Leakage Current Ve=viLe 10 +0
I = 6.0 - - (0.1 - .1
(Switch OFF) OFF V1 /0=6V, Vo/1=0V
| Vi/0=0V, VQ/I 6V A
Input Leakage _ _
Current 1IN ) 6.0 $0.1 $1.0
Quiescent _ _ N _
Supply Current Icc  |[VIN=Vgc or GND 6.0 ) 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (CpL=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN.| TYP.| MAX. MIN.] MAX.
2.0 - 13 50 - 65
Propagation Delay Time| tpLH
Ry,=10kQ 4.5 - 5 10 - 13
(Input to Output) tpHL
6.0 - 4 9 - 11
2.0 - 56 115 . 145
. tpzH
Output Enable Time R1=1k& 4.5 - 14 23 - 29 ns
tpZL
P 6.0 - 12| 20| - 25
2.0 - 64 115 - 145
tpLZ
Output Disable Time RL=1k& 4.5 - 16 23 - 29
tpHZ
6.0 - 14 20 - 25
Vg§=-2.5V
Sine Wave Distortion Vin=0.88VRMs | 5 5| _ |o.05| - - - %
Ry =10k
f=1kHz
Frequency Response Vgg=-2.5V
Switch ON
—( v) Vin=0.88VpMS 2.5 - 30 - - -
20 loglo'————=—3dB _
Ry=1kQ MHz
Feedthrough Vgg==2.5V
Attenuation (Sw1gc? Vin=0.88VRMS 2.5 B 1.0 _ _ _
Vout FF)
20 loglo‘————‘ -50dB Ry =1kQ
Crosstalk Riy=1kQ 2.0 - 25 - - -
<C9ntrol Input to Ry =10kE 4.5 - 60 - - - mv
Signal Output
6.0 - 75 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4066P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tr=tf=6ns) (CONTINUED)

= o T =_4 o
PARAMETER SYMBOL | TEST CONDITION Ta=257C a 0-85°¢ UNIT
Vee MIN.| TYP.[ MAX.| MIN.| MAX.
Cross talk (Between
any two switches) Vgg=-2.5V
v Vin=0.88VRMS 2.5 = 1.5 - - -
out
20 logy =-50dB Ry =1k
in MHz
Maximum Control Input RL=1k =0 ) i ] ] )
h P CL=15pF 4.5 - 30 - - -
Frequency —1/2 v
Vour= cc 6.0 _ 30 _ _ -
Control Input
- 1 - 1
Capacitance CIN > 0 0
Switch Input/Output
Capaci i P C1/0 - 6 - - -
pacitance pF
Feedthrough
Capacitance €1-0 - 0.5 - -
Power Dissipation _ _ _ _
Capacitance Cep (1) 13

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.
T (opr)=Cpp-Vec- fIntlce/4 (per CHANNEL)

CHANNEL RESISTANCE (RON) TEST CIRCUIT Icc(opr) TEST CIRCUIT

Vee
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4066P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

L. tp1z, tpHZ, tpZL, tpzh 6ns 6éns
T 1= e Vee
Ve 0% Ajs
50%
_Jz_‘ 10% XL————GND
v
Vo/t 50% OF >
(8;=VggsSg=GND)
VoL
tpzH ‘ tpHz
Vou
Vot 50%
(81 =6ND, Sp=Vgg) 0% Vor,
2. CROSSTALK (CONTROL TO OUTPUT) tpZL oLy
5V
5. CROSSTALK BETWEEN ANY TWO
J\ i i SWITCHES
from
P.G. -
V‘
n 2.5V

3. BANDWIDTH AND FEEDTHROUGH
ATTENUATION
+R5V 25V

! swW TEST ITEM
Sw Voo ||+2sv|-zaB sanpwipth TEST
FEEDTHROUGH TEST

4. C1-0, Ci/o
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA———

CMOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc4 0 7 2 ;

PRELIMINARY

TC74HC4072P DUAL 4-INPUT OR GATE
The TC74HC4072 is a high speed CMOS 4~INPUT OR GATE fabricated with silicon gate C2MOS

technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.

The internal circuit is composed of 3 stage including buffer output, which enables
high noise immunity and stable output.

All inputs are equipped with protection circuits against static discharge or excess

voltage.

FEATURES:

. High Speed. ... viiiiinnienaa. tpd=llns(Typ.)(Vcc=5V)
. Low Power Dissipation.......... Icc=1zA(Max.) (Ta=25°C)
. High Noise Immunity............ UNIH=VNIL=28% V¢oc(Min.)
. Output Drive Capability........ 10 LSTTL Loads

. Symmetrical Output Impedance...]IgH]=I10L=4mA(Min.)
. Balanced Propagation Delays....tpLH:;tpHL
. Wide Operating Voltage Range...VCC(opr)=2V~6V “
. Pin and Function Compatible with 4072B
DIP14 (3D14A-P)

LOGIC DIAGRAM (1/2 OF DEVICE SHOWN) PIN ASSIGNMENT

1y 1] ~ 7 14 Ve

1a 2E [] 13 =Y

A 18 3] [] 12 2D

5 10 4[] [] 12 =zc

Y 10 5[] [] 10 2B

5 Ne s [] [] o 2a

anp 7 [ ] s no

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4072P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 \Y
DC Input Voltage VIN -0.5~Vect0.5 \Y
DC Output Voltage Vour |-0.5~Vget0.5 \Y
Input Diode Current Tk 120 mA
Output Diode Current Tok +20 mA
DC Output Current Loyt 125 mA
DC Vge/Ground Current ICC. +50 mA
Power Dissipation Pp 500% nW
Storage Temperature Tstg -65 ~150 °C
Lead Temperature l0sec TL 300 °C

# 500mW in the range of Ta=-40~65°C. and from Ta=65°C up to
85°C derating factor of -10mW/°C shall be applied until 300mW.

INPUT and OUTPUT EQUIVALENT CIRCUIT

INPUT -- QUTPUT

GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4072P

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 v
Input Voltage VIN 0~Vee \
Output Voltage Vout 0~Vee \Y
Operating Temperature Topr -40 ~85 °C

0~1000(Vpe=2.0V)
tr,tg |0 ~500(Vee=4.5V) ns
0 ~400(Vee=6.0V)

Input Rise and Fall
Time

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Voe | MIN.| TYP.| MAX.| MIN.| MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vin 4.5 3.15 - - 3.15 - '
6.0 4,2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage Vg, 4.5 - - 1.35 - 1.35 \
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
_ Iog=-20#A | 4.5 4.4 4.5 - 4.4 -
High-Level von |V 6.0 | 59| 6.0] -] s.9] -] v
Output Voltage OH Vig or VI . . . -
Iog=-4mA 4.5 4.18] 4.31 - | 4.13 -
Ion=-5.2mA| 6.0 | 5.68] 5.80| =~ | 5.63| -
2.0 - 0.0 0.1 - 0.1
_ Iop=202A 4.5 - 0.0 0.1 - 0.1
Low-Level v Ji 6.0 - | o.0] 0. -~ o0} v
Output Voltage OL Vvig or viy - : : :
IoL=4mA 4.5 - | 0.17| 0.26 -1 0.33
Ig1,=5.2mA 6.0 - 0.18] 0.26 - 0.33
Input Leakage _ + -
Current I1n Vin=V¢c or GND 6.0 - - +0.1 11.0 "
Quiescent _ _ _ _ 0
Supply Current Icc ViN=Vcc or GND 6.0 1.0 10.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4072P

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)
- o =_4L0O~85°
PARAMETER SYMBOL [TEST CONDITION Ta=25"C Ta=-40"85°C UNIT
‘ Vee | MIN. | TYP. [ MAX. | MIN. [ MAX.
N 2.0 - 30 75 - 95
Output Transition TLH
Time tTHL 4.5 - 8 15 - 19
6.0 - 13 - 16
ns
toLH 2.0 - 56 110 - 140
i p
P?opagatlon Delay 4.5 _ 14 29 _ 28
Time tpHL
6.0 - 12 19 - 24
Input Capacitance CIN - 5 10 - 10 F
— - P
Power Dissipation
Capacitance Cpp (D) - 28 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr)=Cpp-Vee-fIntIcc/2  (per

Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT and WAVEFORM

Igc(oprr) TEST CIRCUIT

Vee=5V

K nput waveform is the same as
that in case of switching
characteristics test.
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CMOS DIGITAL INTEGRATED CIRCUIT TC 7 4HC4 0 7 5P/
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PRELIMINARY

TC74HC4075PFTRIPLE 3-INPUT OR GATE

The TC74HC4075 is a high speed CMOS 3- INPUT OR GATE fabricated with silicon gate

c2Mos technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining

the CMOS low power dissipation.

The internal circuit is composed of 4 stages including buffer output,

high noise immunity and stable

All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

output.

which ena

bles

FEATURES:
- High Speed .....cvvvvennnnn. tpd= 9ns(Typ.) at Vge=5V
* Low Power Dissipation ...... Icc=1vA(Max.) at Ta=25°C
+ High Noise Immunity ........ VNTH=VNTL=28% Vge (Min.)
- Output Drive Capability .............. 10 LSTTL Loads
* Symmetrical Output Impedance ..... IIOH|=IOL=4mA(Min.)
* Balanced Propagation Delays .........ecov.. tHLHFtPHL
» Wide Operating Voltage Range ....... Vee(Opr.)=2Vr 6V
* Pin and Function Compatible with 4075B
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
DC Input Voltage VIN -0.5vVgct+0.5
DC Output Voltage Vour =0.5~Vgct0.5 v U
Input Diode Current Itk +20 mA 2A lE 1a vge
Output Diode Current Iok +20 mA 2B 2] 113 3c
DC Qutput Current IouT +25 mA 14 5[] r_1_312 -
DC Veg/Ground Current Icc +50 mA 15 ‘4E i1 sa
Power Dissipation Pp 500% (DIP) mW

180 (MFP) 1c 5[] 10 3y
Storage Temperature Tstg -65 " 150 [ ec 2t 6 [] 1o 2y
Lead Temperature 10sec | TL 300 °C aND 7 [] 08 zc
* 500mW in the range of Ta=-40°+65°C and from Ta=65°C (TOP VIEW)
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4075P

INPUT and OUTPUT
LOGIC DIAGRAM EQUIVALENT CIRCUIT

Bo Do
¥ INPUT

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vce 2v6 v
Input Voltage VIN 0~ Ve v
Output Voltage Vout 0~ Vce
Operating Temperature Topr ~40 v 85 °c

Input Rise and Fall Time | ty, tg|0~1000(Vcc=2.0V
0 v 500(Vee=4.5V) ns
0 ~ 400(Vee=6.0V)

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-400.85°C
PARAMETER SYMBOL TEST CONDITION Voo |MIN. | Tye. | MAx. | vIn. | max.| VT
High-Level v 2.0 1.5 - e
1H 4.5 13.15| - - | 3.15| - v

Input Voltage 6.0 4.2 4.2

2.0 | - - o5 | - o5
Low—Lezei VL 4.5 - - 1.35 - 1.35 \
Input Voltage

6.0 | - - |18 | - | 1.8

2.0[1.9 2.0 | - |19 | -

' o Tou=-20vA |4.5 [4.4 | 4.5 | - |44 | =
High-level v e 6.05.9 [6.0 | - |59 ] - v
Output Voltage OH or Vi,

Tog=-4mA 4.5 | 4.18 [4.31] - | 4.13] -
Iog=-5-2mA|6.0 | 5.68 | 5.80 | - | 5.63] -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4075P/F

DC ELECTRICAL CHARACTERISITCS (Continued)

Ta=25°C Ta=- °
PARAMETER SYMBOL TEST CONDITION a a=—40M857Cl ypp
Vee | MIN. | TYP. | MAX.| MIN.| MAX.
| 2.0 - (0.0 |01 | - [o0.1
|
1 IOL=20UA 4.5 - 0.0 0.1 - 0.1
Low-Level v | 6.0 - (0.0 0.1 | - |01
Output Voltage OL Vin=vin v
| Top=4mA 4.5 | - 0.1710.26| - 0.33
J‘ Ior=5.2mA (6.0 | - |0.18/0.26| - | 0.33
Input Leakage
gurrent Iry | Vin=Vec or GND 6.0 - - k0.1 | - |zl.0
Quiescent na
uiesc -V N - - ~
Supply Current Iee Vin=Vgg or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)
- o - °
PARAMETER SYMBOL | TEST CONDITION Ta=25°C Ta=—40v857CH yyr
Voo | MIN. | TYP. | MAX.| MIN. | MAX.
. 2.0 - 30 75 - 95
TLH 4.5 8 | 15 19
Output Transition Time . - - ns
tHL 6.0 - 7 | 13 | - 16
2.0 - 48 100 - 125
Pro ; : tpLH
pagation Delay Time 4.5 - 12 20 - 25 ns
t
PHL 6.0/ - | 10 17 - 21
Input Capacitance CIn - 5 10 - 10
Power DissipaFion Cpp(1) B 30 _ _ B pF
Capacitance

Note (1) CpPD is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

ICC(opr.)=CPD‘VCC'fIN+ICC/3 (per gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4075P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

I¢c(opr.) TEST CIRCUIT

Veoe=5V

6ns 6ns
—
— v
g@ cc
Vin 50%
SL’L
- TTLH GND
- | TTHL
Von
VouTt 5 o%
"‘T* VoL * INPUT WAVEFORM IS THE SAME AS
—_T : H P
" g THAT IN CaSE OF SWITCHING
CHARACTERIS TICS TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT TC 7 4HC4 0 7 8

M

PRELIMINARY
TC74HC4078P 8-INPUT OR/NOR GATE

The TC74HC4078 is a high speed CMOS 8-INPUT NOR GATE fabricated with silicon
gate C2MOS technology.
It operates ten times as fast as that of metal-gate Cc2MOS IC (4078B) with the same
power dissipation.
Output X is 8-INPUT NOR, output Y is 8-INPUT OR. Both outputs are buffered, which
enables high noise immunity and stable output.
All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES:
* High Speed ................. tpg=l4ns (Typ.) at V¢c=5V

* Low Power Dissipation ...... Igc=lpA(Max.) at Ta=25°C

* High Noise Immunity ......... VNIE=VNIL=28% Vcc(Min.)
* Output Drive Capability ....eceeveceen. 10 LSTTL Loads
Tog|=Igr=4mA(Min.)

* Symmetrical Output Impedance .....
* Balanced Propagation Delays «..eeveveeaces . tpLH%tpHL
: Wide Operating Voltage Range ...... VCC(Opr.)=2V LY
* Pin and Function Compatible with 4078B

ABSOLUTE MAXIMUM RATINGS

DIP14( 3D14A—P)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range \Y -0.5~7
s e PIN ASSIGNMENT
DC Input Voltage VIN -0.5+Vect0.5
DC Output Voltage Vour -0.5~Vgct0.5 \Y N\
v 1] ha vge
Input Diode Current Itk +20 mA
Output Diode Current Iok +20 mA A 2[ ]13 X
DC Output Current TouT +25 mA B 5[ ]12 H
DC Vgc/Ground Current Icc +50 mA o 4] D11 e
Power Dissipation Pp 500% mW > 5[ ]10 -
No 6] L————]g B
Storage Temperature Tstg -65 %150 °C
5 GND 7 s xc
Lead Temperature 10sec | TL 300 c

% 500mW in the range of Ta=-40°C " 65°C and from Ta=65°C (T0P VIEW)

up to 85°C derating factor of -10mW/°C shall be applied NC:INo Connection
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4078P

LOGIC DIAGRAM

A
B
¢ Y
D
E
E>c 0 X
P
G
H
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 246 v Vee Voo
Input Voltage VIN 0~ Vee
Output Voltage Vour 0~ Vee
Operating Temperature Topr ~40 ~ 85 °C
Input Rise and Fall Time |ty, tg|0~1000(Vce=2.0V) INPUT
0 ~500(Vec=4.5V)  ns
0 ~ 400(Vgce=6.0V)

DC ELECTRICAL CHARACTERISTICS

: Ta=25°C Ta=-40185°C UNIT
PARAMETER SYMBOL TEST CONDITION v T Tree T vax. | . | ax.
High-Level 2.0 11.5 - - 1.5 -~
VIH 4.5 (3.15| - _ |35 - v
Input Voltage
6.0 2 - - 4.2 -
2.0} - - los | - Jous
Low-Level VIL 4.5 _ ~ 1 as ) s v
Input Voltage
6.0 | - - 1.8 - 1.8
2.0 /1.9 | 2.0 - 1.9 -
High-Level ViN=VIH Tog=—20uA [4.5 | 4.4 | 4.5 - 4.4 -
enTeve Vou 6.0 5.9 |6.0 - 5.9 - v
Output Voltage or Vi,
Igg=-4mA 4.5 | 4.18 | 4.31| - 4.13| -
Ioy=-5.2mA|6.0 { 5.68 | 5.80 | - 5.63| -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4078P

DC ELECTRICAL CHARACTER

ISTICS (Continued)

Ta=25°C Ta=-40"v85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Voo | MIN. | TYP. | MAX. | MIN. | MAX.
i 2.0 - 0.0 | 0.1 - 0.1
- = 4.5 - 0.0 0.1 - 0.1
ViN=VTH | IoL 200A .
Low-Level . ‘ 6.0 - 0.0 {0.1 ] - |o0.1
OL e - V
Output Voltage or Vi [ pgp<4ma 4.5 ] - 0.17]0.26| - | 0.33
i
( ToL=5.2mA |6.0 | - |0.18]0.26] - [0.33
Input Leakage B _ 6 B _ o _ i1.0
Current IIN VIN VCC or GND .0 +0.1 +1. R
u
Quiescent 1 Vin=V GND - - 1.0 - 10.0
Supply Current cC INTY¥CC ©oF 6.0 :
AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40"85°
PARAMETER SYMBOL | TEST CONDITION a=25 a=-40"85 0 rr
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2. - - 95
tTLH 0 30 75
Output Transition Time 4.5 - 8 15 - 19
tTHL -
6.0 7 13 - 16
2.0 68 | 130 165 | °
tpLH : - -
Propagation Delay Time 4.5 - 17 26 - 33
t
PHL 6.0 | - 14 | 22 | - 28
Input Capacitance CIN - 5 10 - 10
- ; pF
Power Dissipation
Capacitance CPD (1) - 73 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance

of IC which is

calculated from the operating current consumption without load (refer to Test

Circuit).

Average operating current can be obtained by the equation hereunder.

Lecopr.) = Cpp * Ve * fin + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4078P

SWITCHING CHARACTERISTICS TEST CIRCUIT

éns
-—-—‘—— - f-—"
VCC ﬁ O% Vee
- SW INPUT Z 50% 0%
: OUTPUT X 0
I AEYe K% o
[e]
3 ~9 .| LTHL trny
90% 89(3% VoH
OUTPUT ¥ OUTPUT X 50% 5
hr C1,=50pF 10% Zlo% v
el oL
ND l “pHL tpLH
T itiH = traL v
50% — VOH
90% N
OUTPUT Y 50% o0%
Aok \klo% v
oL
e tpLH tpHL

Icc(opr.) TEST CIRCUIT

50Q

Vog=57V

*

GND

INPUT WAVEFORM IS THE SAME AS THAT
IN CASE OF SWITCHING CHARACTERISTICS

TEST .

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C’MOS DIGITAL INTEGRATED CIRCUIT Tc 74HC4094 P/ FE

PRELIMINARY

TC74HC4094P/F 8-BIT SHIFT AND STORE REGISTER (3-STATE)

The TC74HC4094 is a high speed CMOS 8-STAGE SHIFT-AND-STORE REGISTER fabricated with
silicon gate C?MOS technology. It achieves the high speed operation similar to equiv-
alent LSTTL while maintaining the CMOS low power dissipation. This device consists of
an 8-bit shift register and a 8-bit latch with 3-state output buffer. Data is shifted
serially through the shift register on the positive going transition of the clock
input signal. The output of the last stage (Qs) can be used to cascade several de-
vices. Data on the Qs output is transferred to a second output (Qs') on the following
negative transition of the clock input signal. The data of each stage of the shift
register is provided to a latch, which latches data on the negative going transition
of the STROBE input signal. When STROBE input is held high, data propagates through
the latch to a 3-state output buffer. This buffer is enabled when OUTPUT ENABLE input
is taken high. All inputs are equipped with protection circuits against static dis-
charge or transient excess voltage.

FEATURES

+ High Speed ............... fyax=42MHz (Typ.) at Vge=>V
+ Low Power Dissipation ...... ICC=4uA(Max.) at Ta=25°C
+ High Noise Immunity ......... VNTg=VNIL=28% Vcc(Min.)
+ Output Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance .......... |IOH|=10L=4mA
+ Balanced Propagation Delays ............... tpLH%tpHL
+ Wide Oerating Voltage Range ........ VCC(opr.)=2V'“6V

+ Pin and Function Compatible with 4094B

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)

Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Vecet0.5
DC Output Voltage Vout 0.5~ Veet0.5
P -/
Input Diode Current I1x +20 mA STROBE 1] 16 veo
Output Diode Current Iok £20 mA SERIAL IN2[] J15 ok
DC Output Current TouT +25 mA cLock 3] 714 @5
DC Vgc/Ground Current icc +50 mA Q1 [ 13 a6
Power Dissipati P >00(DLP)* W * 5E 312Q7
W si on m

patt D 180 (MFP) s s 711 as

Storage Temperature Tstg -65"v 150 °C b dt %IOQs
o
lead Temperature 10sec | TL 300 °C o s[] ae
(TOP VIEW)

* 500mW in the range of Ta=-40° 65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

11

TIMING CHART
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4094P/F

TRUTH TABLE

sT s1 PARA.OUT SERI,OUT
CK 0B - . " "
_ H H L L Qn-1 Q7 NC
N H u 1 H @n-1 Q7 NC X . DON'T CARE
N q L X NG NG Q7 NC NC: NO CHANGE
e . X X Z Z a7 NC Z . HIGH IMPEDANCE
I H X X NC NC NC ]8
= L X X Z 4 NC Qs
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2% 6 \
vee Vee
Input Voltage VIN 0~ Ve v
Output Voltage VouT 0~ Vee -
Operating Temperature Topr -40 ~ 85 °cC ~
Input Rise and Fall Time |ty, tg|0~1000(VcC=2.0V) INPUT .
0 ~ 500(Vce=4. 5V) ns
0 ~ 400(Vcc=6.0V) @GND
GND
DC ELECTRICAL CHARACTERISTICS
_ Ta=25°C Ta=-40185°C N
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-Level 2.0 1.5 4= = s -
ViH 4.5 |3.15 - - 3.15 - v
Input Voltage
6.0 | 4.2 - - 2 -
,-/ 2.0 - - Jo.s | - |o.5 ~
LOW-LP-V?& ViL- 4.5 | - - |13 - | 1.35 vV
Input Voltage 6.0 _ _ 1.8 _ 1.8
2.0(1.9 |2.0 - 1.9 -
=— 4.5 | 4.4 | 4.5 - 4.4 -
) Vin=Vrg | Ton=-20uA :
High-level Vox 6.0 [5.9 [6.0 | - |59 | - | 4
Output Voltage 0 or Vyj,
Iog=—-4mA (4.5 [4.18 | 4.31 - 4,131 -
Iog=-5.2mA|6.0 | 5.68 | 5.80 | - 5.63| -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4094P/F

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL | TEST CONDITION 2 2 UNTT
Vce | MIN, | TYP. | MAX. | MIN.| MAX.
2.0 - 0.0 0.1 - 0.1
. - 0. 0. - .
Low-Level v ViN= Vi IoL=20UA 4.5 0 0.1
OL 6.0 - 0.0 { 0.1 - 0.1
Output Voltage or Vip, v
Igp=4mA 4.5 - 0.17} 0.26 - 0.33
Ig=5.2mA [ 6.0 - 0.18 0.26 - 0.33
3-State Output VIN=VIH or VIL
Off-State Ioz 6.0 - - |%0.5 - 5.0 uA
Current Vout=VCcC or GND
Input Leakage 1 - _ _ _
Current IN ViN=V¢c or GND 6.0 0.1 +1.0 R
Quiescent I v b H
Supply Current CcC Vin=Vcc or GN 6.0 - - 4.0 - ]40.0

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT tr=tf=6ns)

25°C -40 "™ 85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vce | MIN. | TYP. | MAX.| MIN.| MAX.
— 2.0 - 0 | 75| - 95
Output Transition Time 4.5 - 8 15 - 19
tTHL 6.0 - 7 13 - 16
Propagation Delay Time| tpLH 2.0 - 140 | 270 - 340
4.5 - 35 54 - 68
(CLOCK - Qn) EPHL 6.0 - 30 | 46| - 58 | .
Propagation Delay Time| tpryg 2.04 - 104 | 200 - 250
4.5 - 26 40 - 50
(CLOCK - Qs, Qs') tpHL 6.0 - 22 34 - 43
Propagation Delay Time| tpLy 2.0 = 135 210 - 265
4.5 - 27 42 - 53
(STROBE - Qqn) tpHL 6.0 - 23 | 36| - 45
Maximum Clock 2.0 4 10 - 3 -
FMAX 4.50 20 | 38 | - |16 - | MHz
Frequency 6.0 24 | 45| - | 19 -
2.0 - 35 100 - 125
. t .
Mln%mum Clock Pulse w(H) 45| - 9 20 _ 25
width tw(L) 6.0 - 8| 17] - | 2|
Minimum Strobe Pulse 2.0 - 35 100 - 125
, ta (1) 4.5| - 9| 20| - 25
width 6.0| - 8 | 17| - 21
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4094P/F

AC ELECTRICAL CHARACTERISTICS (Continued)
o o
PARAMETER SYMBOL| TEST CONDITION 25°C —40™85°C | T
cc | MIN. | Typ. | MAX. | MIN. | MAX.
Minimum Serial In ¢ 2.0 - 22 IZ - ig
;i s 4.5 - -
Set-up Time 6.0 B 5 13 _ 16
Minimum Strobe 2.0 - 50 150 - 190
. ts 4.5 - 13 30 - 38
t—
Set-up Time 6.0 - 11 2 _ 33
Minimum Serial In 2.0 - - 0 - 0
. th 4.5 - - 0 - 0
Hold Time 6.0 _ _ 0 _ 0
ns
Minimum Strobe Hold 2.0 - - 0 - 0
Time th 4.5 - - 0 - 0
o 6.0 | - - 0| - 0
3-State Output Enable | tpyzy, 2.0 | - 76 150 - 190
Time £ Ry =1k& 4.5 - 19 30 - 38
PZH 6.0 | - 16 | 26 | - 33
3-State Output tprz 2.0 | - 84 | 165 - 205
) ) Ry =1kQ 4.5 | - 21 33 - 41
Disable Time tpyy 6.0 _ 18 28 _ 15
Input Capacitance CiN - 5 10 - 10
pF
Power Dissipation c (1)
Capacitance PD - 167 - - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer

to Test Circuit).

tion hereunder.

TOSHIBA

Icc(opr.)=Cpp  Vec * fIN+ Icc

Average operating current can be obtained by the equa-
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4094P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

6éns éns
el
v
9 [ X cC
50% E 50%
CLOCK
—_JZ 10% r___—] \______.GND
Ty Ty, Ty ty
Vee
50%
SERIAL 1IN / GND
JtpLH tpHL
\ Vor
Qn.Qs 50% ,\
v
tpLH tpHL oL
1 Von
Qg 50%
\———-VOL
Veo OUTPUT / vee
SERIAL IN X >< ENABLE 50%
GND R GND
Tg Ty |
v —_
o cc an - I’ VoH
CLOCK s 50% (DAT2=10W)
< — GND tpZ l -i%—‘VOL
w - Vou foe tplLZ
{ 0%\ an j 90%  VOH
STROBE 50% (DATA=HIGH) 50%
____—7 \_ VoL
Vor
TPpLH, TPHL ——wt =T ~—
VoH tpZH tpHZ
Qn 50%
VoL
I¢C(opr.) TEST WAVEFORM Cpp CALCULATION
—— Ve Cpp is to be calculated with the
tr=tf=6ns formula hereunder by using the
duty=50% measured value of I¢g(epr) in the
test circuit drawn left side.
[ O s H O cop - 10et522
sI — aND OF ~ fn-Vee
—V '
l I l [ ce ; jouTPUTS At determining the typical value of
cE GND 81 — Cpp, a relatively high frequency
o—% N 1MHz was applied for fiy, in order
to eliminate the error from the
_S__ quiescent supply current.
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CMOS DIGITAL INTEGRATED CIRCUIT TG74H_0401 03E

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC40102P

NI

PRELIMINARY

TC74HC40102P DUAL BCD PROGRAMMABLE DOWN COUNTER
TC74HC40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER

The TC74HC40102 and TC74HC40103 are high speed CMOS PROGRAMMABLE DOWN COUNTER
fabricated with silicon gate C2MOS technology.
They operate ten times as fast as that of metal-gate C2MOS IC (40102/40103B) with
the same power dissipation. Output terminal CO/ZD is placed in active mode at "L"
level when the contents of count become zero. As the TC74HC40102 adopts BCD binary
coded decimal notation, setting up to 99 counts is possible. The 74HC40103 with
8-bits binary construction, can set up to 255 counts. Each type has CI/CE inhibiting
clock, APE asynchronous preset control input, SPE synchronous preset control input
and CLR control input setting counter to maximum counting mode.
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:
* High Speed ....ceceeeee... fyax=36MHz (Typ.) at Vgc=5V
* Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C

* High Noise Immunity ....s.... VNIE=UNIL=28% Voo (Min.)

* OQutput Drive Capability eeeececeeesss. 10 LSTTL Loads
+ Symmetrical Output Impedance .....]IOHI=IOL=4mA(min.)
* Balanced Propagation Delays ..eveecacesenas tpLH=tpHL
* Wide Operating Voltage Range ....... Vcc(Opr.)=2Vn 6V
* Pin and Function Compatible with 40102B, 40103B

ABSOLUTE MAXIMUM RATINGS

DIP16( 3D16A-P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range v -0.5~7
s c« PIN ASSIGNMENT
DC Input Voltage Vi -0.5" Vect+0.5
——
DC Output Voltage Vourt —O.S’LVCC+O.5 v CLOCK 1[ ]16 Voo
i I +2 A R
Input Diode Current IK 0 m TR 2[ Jis TFE
Output Diode Current Iok 20 mA
CIL/CE 3 14 CO/ZD
DC Qutput Current Tout +25 mA [ I
DC Vgc/Ground Current Tcc 50 mA 70 4] s 37
Power Dissipation Pp 500%* mW J1 SL ]12 6
Iz 6[ J11 35
Storage Temperature Tstg -65+150 °c 33 7] 0 34
T 300 °C
Lead Temperature 10Osec L oD 8] K =5
* 500mW in the range of Ta=-40°Cn65°C and from Ta=65°C (tor vimm

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HG40102P
TC74HC40103P

TRUTH TABLE

CONTROL INPUT
— — MCDE FUNCTIONAL DESCRIPTION
CLEAR APE SPE CI/CE UNCT
u H H H Count inhibit | Even if clock is given, no count is
made,
H H H L Regular count |Down count at rising edge of clock.
. H L X Synchronous Data of PI terminal is preset at
preset rising edge of clock.
Asynchronous |[Data of PI terminal is asynchronously
H L X X
preset preset to clock.
L X X X Clear Counter is set to maximum count.
Note 1. X: Don't care
2. Maximum count: for TC74HC40102 and "255" for TC74HC40103.

TIMING CHART

(TC74HC40102)
Number of Count
(TC74HC40103) 255

CLOCK

CLEAR

CI/CE

APE

SPE

Jo

J1

I W

J2

J3

Ja

J5

J6

Ppp

Jv

CQ/ZD

991 o8

255

98 97| 6 5 4 3 99

254 2353| 6 ) 4 3 | 255

o8

254

o7

253

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC40102P
TG74HC40103P

LOGIC DIAGRAM

TC74HC40102 +18
o g
_ o
[I=3
© —
5 \vnT JF *m
= 7]
1 Do
<
« ©
2 —>0— =
_ L — (S
=3
H 0
m \VT JF _m
=
<3
(=} — ~<#
2 Dot P
N 3
2]
2 e
_ [ —
i
R = |

J1

Jo
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC40102P
IG74HC40103P

LOGIC DIAGRAM
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC40102P
TG74HG40103P

s J
SN U
1E ITE
—cx Q —0 Q
R
TE
70—
SPE
CIR o 2

TE TE
I [ . INPUT OUTPUT
CLEAR SPE i CLOCK| Qp+l

CK O

I T R
S
|l e e gl
mm e oo s | ™
ERERIERE NN E
IR I IR ] H‘
2 |t = |
flf fhn SRERISR G

FUNCTIONAL DESCRIPTION

The TC74HC40102 and TC74HC40103 are 8-stage presettable synchronous down coun-
ters. Carry Out/Zero Detect (CO/ZD) is output at the "L" level for the period of 1
bit when the readout becomes "0". The TC74HC40102 adopts binary coded decimal nota-
tion, making setting up to 99 counts possible. While the TC74HC40103 adopts 8-bit

binary counter and can set up to 255 counts.

COUNT OPERATION

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out
down count operation one by one at the rise of pulse given to CLOCK input. Count
operation can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the "H"

level.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC40102P
TC74HC40103P

(Continued)

level.

output.

various kinds of preset operations.

PRESET OPERATION AND RESET OPERATION

maximum count independently of other inputs.

counter synchronously with the rise of clock.

C0/ZD is output at the "L" level when the readout becomes "0", but is not output even

if the readout becomes "0" when CI/CE is at the "H" level, thus maintaining the "H"

Synchronous cascade operation can be carried out by using CI/CE input and CO/ZD

The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the
TC74HC40103) if clock is given when the readout is "0". Therefore, operation of 100-
frequency division and that of 256-frequency division are carried out for the

TC74HC40102 and TC74HC40103, respectively, when clock input alone is given without

When Clear (CLEAR) input is set to the "L'" level, the readout is set to the

When Asynchronous Preset Enable (APE)

to counter independently of inputs other than CLEAR input.

As to these operation modes, refer to the truth table.

input is set to the "L" level, readouts given on JO to J7 can be preset asynchronously

When Synchronous Preset

Enable (SPE) is set to the "L" level, the readouts given on JO to J7 can be preset to

RECOMMENDED OPERATING CONDITIONS

INPUT and QUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 246 v
Input Voltage Vin 0~ Ve v
Output Voltage Vout 0~ Vee
Operating Temperature Topr -40~ 85 °C
Input Rise and Fall Time | ty, tg0~1000(Vce=2.0V)
0 v 500(Vge=4.5V) ns
0 ~ 400(Vce=6.0V)

TOSHIBA

620

Voo Ve

INPUT QUTPUT




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC40102P
TC74HC40103P

DC ELECTRICAL CHARACTERISTICS

. Ta=25°C Ta=-4085°C 1T
PARAMETER SYMBOL TEST CONDITION Voo | HIn. T Tvp. [ Hax. | vy, | X,
. 2.0 {1.5 - - 1.5 -
High-Level
TERTLey VIH 4.5 |3.15| - - 3.15| - A
Input Voltage
6.0 | 4.2 - - 2 -
2.0 - - lo.s - lo.s
Low-Level ViL 4.5 | - - 1.3 - |1.350 vV
Input Voltage
6.0 | - - 1.8 - 1.8
2.0[1.9 |2.0 - 1.9 -
_ - 4 -
3 Vin=V1H Iog=-20uA |4.5 [ 4.4 4.5 4.
High-level v e 6.0(5.9 [6.0 | - |59 | - | |
Output Voltage OH or ViL
Tog=-4mA  |4.5 | 4.18 [ 4.31 | - 4.13) -
Iog=-5.2mA!6.0 | 5.68 [ 5.80 | - 5.63] -
2.0/ - Jo. 0.1 - |o.1
- I57=200A |4.5] - | 0. 0.1 - 1o.1
Low-Level YIN=V1H o 6.0/ - |0.0 0.1 | - |o.1
v v
t OL .
Output Voltage or VIL | ry=4mA  |4.5] - |0.17]0.26] - | 0.33
Ior=5.2mA |6.0 | - [0.18{0.26| - | 0.33
Input Leakage _ _ _ _ +1.0
Current IIN VIN_VCC or GND 6.0 io.l T4i. \
Quiescent Von=V GND - - |40 _ oo |
Supply Current Iee IN=¥ee o 6.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input t, =tg=6ns)
PARAMETER SYMBOL| TEST CONDITION Ta=257C Ta=-40v857C) it
Vee [mrn. | TYp. | MaX. | MIN. | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
ETHL
6.0 | - 7 13 - 16
Propagation Delay Time tpLH 2.0 - 128 245 - 305
(CLOCK - G075 4.5 -~ 32 49 - 61 | ns
LOCK ~ CO/ZD
) CpHL 6.0 | - 27 | 42 | - 52
Propagation Delay Ti tpLH 2.0} - 156 300 - 375
T elLa ime
& 7 P 4.5 | - 39 | 60 | - 75
EPE - CO/ZD t
(APE - CO/ZD) pHL 6.0 | - 33 | s1 | - 64
621 TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC40102P
TG74HC40103P

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-~40,85°C
PARAMETER SYMBOL | TEST CONDITION Vee UNIT
MIN. | TYP. | MAX. ( MIN. { MAX.
Propagation Delay Time 2.0 | - 124 | 240 - 300
J tpLH 4.5 - 31 48 - 60
(CLEAR - CO/ZD)
6.0 - 27 41 - 51 ne
Propagation Delay Time tpLH i'o - 36 | 115 - 145
——— — 5 - 14 23 - 29
1 - t
(CI/CE - TO0/ZD) pHL 6.0 | - 12 | 20 | - 25
2.0 4 8 - 3 -
Maximum Clock Frequency| fyax 4.5 | 20 31 - 16 - MHz
6.0 24 36 - 19 -
Minimum Pulse Width | tw(H) 200 = |30 175 - |9
4.5 - 8 15 - 19
(CLOCK) fw (L) 6.0 | - 7 | 13| - | 16
Minimum Pulse Width 2.0 = 130} 75 | - | 95
R tw(L) 4.5 | - 8 15 - 19
(CLEAR, APE) 6.0 | - 7 |13 ] - | 16
Minimum Removal Time 2.0 | - 20 75 - 95
(TR, TP ‘rem 4,5 | - 5 {15 | - 19
? 6.0 - 4 13 - 16
Minimum Set up Time 2.0 - 30 75 - 95
— t 4.5 | - 7 15 - 19
(SPE - CK) S
6.0 - 13 - 16
ns
Minimum Set up Time 2.0 - 36 125 - 160
— ts 4.5 | - | 25 | - 32
(CT/CE - CK) 6.0 - |12 | 21 | - | 27
Minimum Set up Time 2.0 - 25 75 - 95
o - O ts 4.5 | - 6 | 15 | - | 19
6.0 - 5 13 - 16
Minimum Set up Time 2.0 | - 30 75 - 95
U tg 4.5 - 15 - 19
(Jn - APE)
6.0 - 7 13 - 16
2. - - -
Minimum Hold Time 0 3
ty 4.5 | - - 5 - 5
(A1l Inputs) 6.0 | - _ 5 - 5
Input Capacitance CIN - 5 10 - 10
Power Dissipation CpD (1) 74HC40102 - 110 - - - pF
Capacitance 74HC40103 - 128 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA |

TC74HC40102P

TG74HC40103P

Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit). Average operating current can be obtained by the equation

hereunder.
Ige(opr.) =Cpp « Voc » 1y + Icc

SWITCHING CHARACTERISTICS TEST WAVEFORM

WAVEFORM 1 WAVEFORM 2

6éns éns 6ns éns

557 0% — Vee —ﬁk 00% ZF————-——-—s» Vee
CLOCK 0% 0% iTE X 150%
@

10% \10%__/ XD & oa_J/ GND
et torn ) lrem v
- — YVgc
— v,
90% 90% OH CLOCK 50%
— 50% 50% — GND
T0/ZD 10% 10% Vor

‘ Vox
LpHL tpLE %5} 50% ><
VoL

TpLH, *pHL
WAVEFORM 3 WAVEFORM 4
6ns ~ 6ns 6ns 6n
Wl el
Gl Gl &
GND

twll) Lrem

e
Voo
GND
CLOCK ;tso% \ o o Von

_ GND _
c0ZD ——— VoL,
Von , l
- TpHL TpLH
€0/ ZD 50% / P P
VoL
ToHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HG40102P
[C74HC40103P

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

WAVEFORM 5 WAVEFORM 6
éns 6ns,
| v
°0% cC
SPE, ]}\ 50% Jn
CL R N .10% aND
ene
Fsol Vee APE,
CLOCK 50% CLOCK
10% GND
tg

*k *k
E/F OUTPUT E/F OUTPUT

( **x ¥/F output is internal signal of 1C)

Icc(Opr.) TEST CIRCUIT

65V
A

¢+ CLR
L APE Input transition time is
Jo €Q/2D the same as that in case
of switching characteristics
B8 cK test.
— C1ICE SPE
g 172
o ' M4
'
B
1377
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC40102P
TC74HC40103P

EXAMPLE OF TYPICAL APPLICATION

PROGRAMMABLE DIVIDE-BY-N COUNTER

Ve
£ _fin
© tOUT TNFL
-0 APE| e Timing chart when N="3"
mE CLEAR fouT (JO, J1=Vec, J2~ J7=GND)
] C0/ZD|
R —
I o £ ULt
— CLOCE|—w— &Y fIn
_J§7 m] four | | ! |
L) COUNT|0|3’2‘1,013}2
wr
« TC74HC40102P .... 1/2 to 1/100 are
dividable.
« TC74HC40103P .... 1/2 to 1/256 are
dividable.
PARALLEL CARRY CASCADING
CLOCK —_— | — o
Iymiprr O—1CLCE CTOZD CI CE CO0/ZD CIL CE ©O/2D
CLOCK CLOCK CLOCK OUTPUT
CLOCK O—4 ; !

¥ At synchronous cascade connection, huzzerd occurs at CO output after its second
stage when digit place changes, due to delay arrival. Therefore, take gate from
TC74HC32 or the like, not from CO output at the rear stage directly.

PROGRAMMABLE TIMER

ts
Voo T
SET | I
—{7J0 CLEAR [ ouT —-[ ty L
— SPE(— |t 1
— cozD
— 2
N b3
— 9 ouT N
— PR tw= (g +ts)
—_— o N
15 Srock SE%-—E Note: The above formula does not take
. CI/CE_—[ . into account the phase of clock
& input. Therefore, the real pulse
width is the distance between the
777 GND

above formula-1/fyy~ the above
formula.
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———TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%{TC 74Hc45 1 1 P/ F C!MOS DIGITAL INTEGRATED CIIRCUIT

PRELIMINARY

TC74HC4511P/F BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER

enables to drive cathode common LED directly.

When error input code (over 10) is applied to BCD
input, all segment outputs will go "L'" (turn off).
All inputs are equipped with protection circuits

against static discharge or transient excess voltage.

FEATURES:

. High Speed.......... e ty=15ns (Max.) at Vgc=4.5V
. Low Power Dissipation........ Icc=4rA(Max.) at Ta=25°C
. High Noise Immunity.......... VNTH=VNIL=28% Vce (Min.)

. Output Drive Capability......10 LSTTL Loads

. High Output Current.......... | Iogl=20mA

. Wide Operating Voltage Range.Vc((opr)=2V ~ 6V

. Pin and Function Compatible with standard CMOS 4511B.

BI input is used to pulse-modulate the brightness of the display.

with identical pin connection and function to standard CMOS 4511B.

When lamp test (LT) is taken "L", all segment outputs will go to "H", and when

These functions are regardless of other inputs and used to test display.

blanking (BT) is taken "L'" and LT is taken "H'" all segment outputs will go to "L".

The TC74HC4511 is a high speed CMOS BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER fablicated

with silicon gate C2MOS technology. It enables high speed latch and decode operation

The segment output driver, which is CMOS construction, has large IgH capability which

MFP16(F16GC-P)

PIN ASSIGNMENT

o

T
BT
LE
D
A

GND

1

an

s [
+ 0
5[]
o [
"
o [

110

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4511P/F

BLOCK DIAGRAM DISPLAY MODE
a
? "’b
e
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=z L|H
B__Sﬁ caﬁ;] [ S— )
m e O =5 = q a
TS = A o — o |Bllv lL|H|E|L|L|E|H]|L |1
o~ + 3 489 5o .
] =
o 7@ clc |o|L|L|{H|H|H
D — @~ A L f © H|L |L
b =
g ~ DL |L|L|{L|L|{L|{L|{L [H |H
l _I l_ DIS- (TN N D ZnaZ o T
LE BI LT PLAY (it fp— || el 2t iz
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LOGIC DIAGRAM
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4511P/F

TRUTH TABLE

INPUTS OUTPUTS DISPLAY
LE | BI |LT | D C B A a b ¢ e £ g MODE
X X L X X X X H H H H H H H 8
X L H X X X X L L L L L L L BLANK
L{H|H®BE|L|L|L]|]L]|H H H H H H L 0
L H H L L L H L H H L L L L 1
L H H L L H L H H L H H L H 2
L H H L L H H H H H H L L H 3
L H H L H L L L H H L L H H 4
L H H L H L H H L H H L H H 5
L H H L H H L L L H H H H H 6
L H H L H H H H H H L L L L 7
L H H H L L L H H H H H H H 8
L H H H L L H H H H L L H H 9
L H H H L H X L L L L L L L BLANK
L H H |.H H X X L L L L L L L BLANK
H H H X X X X |Hold the stage at the leading edge of LE
X: Don't care.
INPUT and OUTPUT
ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v
DC Input Voltage VIN -0.5~Vge+0.5 v Veo
DC Output Voltage Vout -0.5~Vgct0.5 \Y
Input Diode Current 11K 120 mA INPUT
Output Diode Current IoK 120 mA -
DC Output Current 10UT +25 /=35 mA
DC Vec/Ground Current Icc +150 / =50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) | mW
Storage Temperature Tstg -65 ~ 150 °C anp
Lead Temperature 10sec TL 300 °C

# 500mW in the range of Ta=-40°C~ 65°C.
and from Ta=65°C up to 85°C derating factor of -10mW/°C
shall be applied until 300mW.
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TC74HC4511P/F

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2706 v
Input Voltage VIN 0~ Vee \
Output Voltage Vout 0"vVee \Y
Operating Temperature Topr -40 ~ 85 °C
0~ 1000(Vge=2.0V)
Input Rise and Fall Time | ty,tf 0 ~v 500(Vce=4.5V) ns
0 v 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER ~ |SYMBOL|  TEST CONDITION 2 2 UNIT
Vec | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level _
Input Voltage Vin 4.5 |[3.15 - - [3.15 v
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Tnput Voltage ViL 4.5 - - 1.35 - 1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 [2.0 - 1.9 -
Iop=-20xA | 4.5 | 4.4 | 4.5 - 4.4 -
High-Level ViN© 6.0 {5.9 /6.0 | - |5.9 | - v
Output Voltage Vo v v
IH °F VIL| 1gg=-6mA 4.5 |4.18 J4.31 - |4.13 -
Tog=-20mA | 4.5 [3.20 [3.80 | - [2.90 | -
Iog=-5.2mA | 6.0 |5.68 [5.80 | - [5.63 | -
2.0 - 0.0 0.1 - 0.1
v Ip1=202A 4.5 - 0.0 0.1 - 0.1
- IN=
Low-Level VoL 6.0 | - |00 |01 | - |01 ]| v
Output Voltage VIH or Vi,
Ipp=4mA 4.5 - [0.17 |[0.26 - [0.33
IoL=5.2mA | 6.0 - 10.18 |0.26 - 10.33
Input Leakage _ - - - 1
Current IIN VIN_VCC or GND 6.0 +0.1 +1.0 "
Quiescent - - - - 140.0
Supply Current Icc |VIN=V¢c or GND 6.0 4.0 .
629 TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4511P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tg=6ns)

PARAMETER SYMBOL | TEST CONDITIO Ta=25"C Ta=—40~857C | yy1t
Vce | MIN. | TYP. | MAX. | MIN. | MAX.
o 2.0 - 25 60 - 75
utput Transition
. . tTLH 4.5 - 6 12 - 15
Time Low to High 6.0 - 5 10 - 13
Output Transition 2.0 _ 9 75 _ o
. . tTHL 4.5 - 8 15 - 19
Time High to Low 6.0 - 7 13 - 16
] ] 2.0 - 192 400 - 500
igggagatlon ?elay Time EPLH 4.5 _ 48 80 - 100 ns
—Segment pHL 6.0 - 41 68 - 85
X . 2.0 - 116 250 - 315
%i%paggtlon gflay Time tpLH 4.5 _ 29 50 _ 63
- Segmen tpHL 6.0 - 25 43 - 54
P . Delav Ti 2.0 - 72 150 - 190
(%%paggtlon t§ ay Time EPLH 4.5 _ 18 30 - 38
- Segmen pHL 6.0 - 15 26 - 33
. . 2.0 - 192 400 - 500
Propagation Delay Time| tpLH
ar oo 0 tP 4.5 - 48 80 - 100
- Segmen pHL 6.0 - 41 68 - 85
L . 2.0 - 30 75 - 95
Ml?ig§m Pulse Width tw(L) 4.5 _ 8 15 - 19
6.0 - 7 13 - 16
ns
. 2.0 - 35 75 - 95
21n1mumTpata ts 4.5 _ 9 15 - 19
et-up Time 6.0 _ 8 13 - 16
Minimum Data Hold 2'0 - - 8 _ 8
Time th ol - -
6.0 - - 0 - 0
Input Capacitance CIN - 5 10 - 10
P - pF
Power Dissipation (1) _ - - -
Capacitance CpD 136

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc (opr)=Cpp-Vec-fintIce
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4511P/F

Icc(opr) TEST CIRCUIT
V4 TT Voo al—
vig BT o
A o=
P.G — B d pb—
2 e ; L
J,_ ,L — LE gND B

éns 6ns

SWITCHING CHARACTERISTICS TEST WAVEFORM

Data-—-Segment Delay Time

Veo
A~D zgo% j}
) N anD
t.
TLH - tTLH
CTHL tTHL
RV EL Von
g 50%
10% Vo
—— —— -~
tpLH» ‘pHL TpLH» TpHL

BI— Segment Delay Time

BT 50 %

_/

Zr——————- Vee
A~D 50% j

LE—Segment Delay Time

—— Veo
50%
N

GND
tw
VoH
50%
Vou
— -
tpHL tpLH
TT— Segment Delay Time
Voo

GND
ts th
Von
LE 50%
Vou
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4511P/F

APPLICATION CIRCUIT

BCD

Static Display Circuit

5V+10%

IN | O———

) 5)T W—{

LT

Veo

GND

o 0

B H 0 A& o

RX 7

AN

LED Display

N

VA"

AA
VWV

AA

VV/

MA

MV

Wy

Recommended Resistance R

DISPLAY | COLOR | Heghi: R
TLR358 Red 13.4mm 3900
TLR362 " 14.2 "
TLR332 " 7.6 o
TLR342 " 10.9 "
TLG358 Green 13.4mm 160Q
TLG362 " 14.2 "
TLG332 " 7.6 "
TLG342 " 10.9 "
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA:

TC74HC4514P=
C?MOS DIGITAL INTEGRATED CIRCUIT TC74HC451 5%

PRELIMINARY

TC74HC4514P 4-TO-16 LINE DECODER/LATCH
TC74HC4515P 4-T0-16 LINE DECODER/LATCH (INV.)

The TC74HC4514 and TC74HC4515 are high Sgeed CMOS 4~LINE TO 16-LINE DECODER WITH
LATCHED INPUTS fabricated with silicon gate C“MOS technology. It achieves the high
speed operation similar to equivalent LSTTL while maintaining the CMOS low power
dissipation. A binary code stored in the four input latches (A thru D) provides a
high level (HC4514) or a low level (HC4515) at the selected one of sixteen outputs
excluding the other fifteen outputs, when the inhibit input (INHIBIT) is held low.
When the inhibit input is held high, all outputs are kept low level (HC4514) or high
level (HC4515), while the latch function is available. The data applied to the data
inputs are transfered to the Q outputs of latches when the strobe input is held high.
When the strobe input is taken low, the information data applied to the data input at
a time is retained at the output of latches. All inputs are equipped with protection
circuits against static discharge or transient excess voltage.

FEATURES :
- High Speed .......cvievnnn. tpd=22ns (Typ.) at Vge=5V
+ Low Power Dissipation ........ Igc=4vA (Max.) at 25°C
+ High Noise Immunity ....... . VNIE=VNIL=28% Vgc (Min.)
+ OQutput Drive Capability ...... e .. 10 LSTTL Loads
- Symmetrical Output Impedance ........... |IoH|=IOL=4mA
» Balanced Propagation Delays ..... cesseeeess ERLHSEPHL
- Wide Operating Voltage Range ...... Vee (opr.)=2V~ 6V
+ Pin and Function Compatible with 4514B/4515B
DIPR4 (3D24A—P)
ABSOLUTE MAXIMUM RATINGS 0.300 INCH( 7.62mm) ROW
PARAMETER SYMBOL VALUE UNIT SPACING
Supply Voltage Range Vee 0.5 7
. PIN ASSIGNMENT
DC Input Voltage VIN -0.5~Vect0.5
—U—_
DC OQutput Voltage VouT ~0.5 Vget0.5 v STROBE(] 1 24 [vee
Input Diode Current 11K 120 nA A Ez 233]1»1141511‘
B 3 221 D
; 1 n
Outquleode Current 0K +20 mA (518,04 21h o
DC Output Current Iour £25 mA (5218605 « @ 20[)s10(810)
DC Vgg/Ground Current Icc +50 mA (553850 6 o @ 19[1s110811)
2 < i
Power Dissipation Pp 500% mW (8g)s.0 " © § 18[]sg (Sg)
(§3)sgl] 8 NI [Isg (Sg)
- (87389 © o 16[]s,0874)
Storage Temperature Tstg -65 v 150 C 2 1f e 1a771e
~ T P [Szlsg[j 10 < 15[]s15(875)
Lead Temperature 10sec L 300 C (897500 11 1e[18120573)
* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C aNDf] 12 13[]8313(513)
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4514P
TC74HC4515P

TRUTH TABLE

INPUTS SELECTED OUTPUT
TC74HC4514P — 'H'
INHIBIT | A4 | B | C | D (TC74HC4515P — 'L') o X : DON'T CARE
L ||| L 8o (8o ) o STROBE='H' ; REFER TO
L H L L L 8; (81 ) TRUTH TABLE
L R L sy (82 ) o STROBE="'L"'
L H H L L sz (Sg ) DATA AT THE NEGATIVE GOING
L L | L | H L 8y (B4) TRANSITION OF STROBE SHALL
L H | L | H L 855 (85 ) BE PROVIDED ON THE EACH OUT-
L H Sg
L H L e (86 ) PUT WHILE STROBE IS HELD LOW.
L H H H L 8y (87 )
L L | L L H sg (8g J
L H L L H sg (8g )
L L | BH| L H s10 (810) tn—l——.l-_ th
L H | H | L H 8 &
11 (511) l STOROBE
L L L H H 812 (813)
L H| L | H H 81z (813)
L L | |H H 814 (814)
L H | H | H H 815 (815)
H X | x| x X TC74HC4514 — ALL OUTPUTS 'L'
(TC74HC4515 — ALL OUTPUTS "H")

LOGIC DIAGRAM

TC74HC4514

INHIBIT 22 o—
A _R D%
]

B

[

)

é

AR e o
¢

° iﬂm*"b—%—m
k2 ° I

So

S2

Sg

Sq

S5

Se

Sy

Sg

Sg

S10

-

¢ (NOTE)FOR TC'74HC4515 DEVICE, -
') CIRCUIT DIAGRAM SHOWN AT THE
BOTTOM SHALL TAKE THE PLACE
OF OUTPUT CIRCUITS.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4514P |
TC74HC4515P

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 246 v
Vee Ved
Input Voltage ViN 0~ Vce
Output Voltage Vout 0~ Vce
Operating Temperature Topr ~40 v 85 °C INEUT -
Input Rise and Fall Time |ty, tg|0+1000(Vcc=2.0V)
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V) GND aN
|
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C UNIT 1
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level 2.0)1.5 - e -
V1H 513.15 - - 3.15 - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level V1L 4.5 | - - |1.35| - | 1.35] v
Input Voltage 6.0 1.8 1.8
2.0 1.9 2.0 - 1.9 -

. VeV Tou=-20uA |4.5 [4.4 [ 4.5 | - |44 | -
High-Level v e 6.05.9 [6.0 | - [5.9 | - |
Output Voltage OH or VIL

Tog=-4mA  |4.5 | 4.18 | 4.31| - | 4.13| -
Ioy=-5.2mA|6.0 | 5.68 | 5.80 | - |5.63| -
2.0 - 0.0 0.1 - 0.1
= 151,=20pA 4.5 - 0.0 0.1 - 0.1
Low-Level VIN=VIH oL 6.0 _ 0.0 0.1 _ 0.1
v . . . . v
t t OL
Output Voltage or VIL | 1gp=4mA |4.5| - |0.17|0.26| - | 0.33
IoL=5.2mA [6.0 - 0.18| 0.26 - 0.33
Input Leakage _
B rrent Ity | Vin=Vcc or GND 6.0 | - - 0.1 | - [#1.0 ,
u
Quiescent - D - - -
Supply Current Tee Vin=Vec or O 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4514P
TC74HC4515P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t, =t=6nS)

25°C -40 v 85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Rise, Fall Time tTLH 4.5 | - 8 15 _ 19
tTHL 6.0 - 7 | 13| - 16
Propagation Delay Time ‘ 2.0 -~ 108 | 215 - 270
PLH 4.5 - 27 | 43 | - 54
DATA - Sp, Sp CPHL 6.0 - 23 | 37 | - 46
2.0 - 124 | 245 - 305
_ - tpru
STROBE - S, Sp, 4,5 - 31 49 - 61
PHL 6.0 - 26 | 42 | - 52
. 2.0 - 88 | 175 -~ 220
PLH
INHIBIT - Sp, S, 4.,5| - 22 35 - 44 | ns
PHL 6.0 - 19 ] 30 | - 37
Mininum Pulse Width 2.0 - 30 75 - 95
STROBE Ly (H) 4.5 - 8 15 - 19
6.0 - 7 13 - 16
Minimum Set-up Time 2.0 -~ 10 50 - 65
tg 4.5 | - 4 10 - 13
DATA 6.0| - 3 9 | - 11
Minimum Hold Time 2.0 - - 5 -
DATA ty 4,5 - - 5 -
6.0 - - 5 -
Input Capacitance CIN - 5 10 - 10
Power Dissipation o (1) TC74HC4514P - 69 - - - pF
; PD
Capacitance [TC74HC4515P] - | 21| - - -

Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr)=Cpp - Vee * f1n+ IcC
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4514P
TC74HC4515P

I¢C(opr.) TEST WAVEFORM

Vog=5V
A

~— STROBE

— B
1o
— D
— I

NHIBIT

F— 8o (8g)
— s; (813
Sz (52)
) 1 '
Lo

— 815(515)

—

* INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.

SWITCHING CHARACTERISITCS TEST WAVEFORM

[ \ Vee
A~TD 7 50% '\50% / \
GND
INHIBIT x Voo
50% 50%
N aND
t
tpLHE —ILH tpLH
50% Von
50% tpHL
TPHL 10% Vor
Sn or 8n CoLE
P
E— | 909d_FPLE Vou
50%
tpHL Lo tpHL Vo,
trH
Vee
A~ 50% 50% 50% \
GND
te th ts th
T T 1
Voo
STROBE 50% 50% 50% 50%
—GND
tw tw |
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'=:‘IOSHIBA INTEGRATED: CIRCUIT TECHNICAL DATA

=—JC74HC4518P
—TC74HCA4520P/F cwos oeiTaL NTEGRATED CIRCUIT

PRELIMINARY

TC74HC4518P DUAL BCD COUNTER
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER

The TC74HC4518 and TC74HC4520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER
fabricated with silicon gate c2Mos technology.
It operates ten times as fast as that of metal-gate C2MOS IC (4518B/4520B) with the
same power dissipation.
Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters
with the same functions in one package, counting or frequency division of two BCD
digits or eight binary bits can be achieved with one IC. The counters.can be reset
to "0" (Qo'vQ3="L") by giving "H" level signal to CLEAR input regardless of other
inputs. The counting condition is changed by the positive going transition of CLOCK
input if CE="H" or by the negative going transition of CE if CLOCK="L".
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

* High Speed ............... fMAx=53MHz(Typ.) at Vgc=5V

* Low Power Dissipation .......Igcs4uA(Max.) at Ta=25°C

* High Noise Immunity ......... VNIH=VNI1L=28% Vcc(Min.)
* Output Drive Capability ....e.eeesee.. 10 LSTTL Loads
IOHl=IOL=4mA(Min.)

* Symmetrical Output Impedance .....
* Balanced Propagation Delays .....eeeceeeens tpLH%tpHL

* Wide Operating Voltage Range ....... VCC(Opr.)=2V'V6V

* Pin and Function Compatible with 4518B/4520B DIP16(3D16A-P)
16
ABSOLUTE MAXIMUM RATINGS
1
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7
- — PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Veet0.5
DC Output Voltage Vour 0.5 Vect0.5
Input Diode Current Ik +20 mA
S I 35 " 1CLOCK 1] Voo
+
Output Dlode Current B OKA "2 m %%k%%é o[ 2CLEAR
I +25 mA
DC Output Current ouT 100 4] 203
DC Vcg/Ground Current Icc 50 mA
R Dl 141 4] 2Q2
Power D1551pat10n Pp 500(DIP)* oW
1Q2 & 2Q1
180(MFP)
= R . 1Q3 6[H43 2Q0
- Y
Storage Temperature stg 65150 OC 1CLEAR 7[] 2CLOCK
Lead Temperature 10sec | TL 300 °C ENABLE
GND 8] 2CLOCK

* 500mW in the range of Ta=-40°"Vv65°C and from Ta=65°C
up to 85°C derating factor of ~10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ‘

TC74HC4518P |
TC74HC4520P/F

TRUTH TABLE

INPUTS FUNCTION
CLOCK | CLOCK ENABLE CLEAR
e H L INCLEMENT COUNTER X : DON'T CARE
L i L INCLEMENT COUNTER
T x L NO CHANGE
X f L NO CHANGE
N L L NO CHANGE
H 1 L NO CHANGE
X X H Q0 THRU Q3-1L
\
TIMING CHART ‘
TC74HC4518
ol 1| 2| 3| 4| 5] 6] 7 8| 9] o] 2| 1] 1 2] 3| 4| 5] 6] 7| 8 8 8] 8 0 |

owes AN |
cLEAR = [
LS L L
@0 T 1L

Ql

Q=R

Q3

TC74HC4520
Of 11 2| 3| 4| 5| 61 7y 8| 9/10[11{11 |11 12{13]14(15| 0] 1] | 2| B8] 2| O

e UUUUULULLLT
CLEAR ] -
U L UL
. EEpipipipinl SEEpe

Ql

QR

Q3
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4518P
TC74HC4520P/F

LOGIC DIAGRAM

1/2 TC74HC4518

CLOCK 200)
ENABLE
CLOCK 1(9)
7(15)
CLEAR Do cD
1
R 3(11
— D Q JI >0——q >-—( ) Q.0
o cx

[ [ (4(12) @

66
=]
O

5(13)
{>X>——*q > Q2

o
o
o

L]
=

R 6(14)
7 Q {><»—«1>>———————— Qs

:

=

2|
|
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4518P
TC74HC4520P/F

LOGIC DIAGRAM (Continued)

1/2 TC74HC4520
CLOCK 2(10)

ENABLE
: 1(9)
CLOCK
7(15)
CLEAR —————————-—————{:>3—-——<i:> 1

R 3(11)

R 4(12)
[>o da Q Do—d>—" a1

CCK
__qK
]
J R .
'ﬁ___f[::)} q7 Q A% >c~—«4 >—E££f> Q.2
—cK
—K
1
R
— > —s o>
CK
—gK
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y Voo Veg
Input Voltage VIN 0~ Veg
Output Voltage Vout 0~ Vee
x INPUT OUTPUT
Operating Temperature Topr -40 v 85 °C -
Input "ise and Fall Time |ty, t¢l0"1000(VcE=2.0V)
0 ~500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V) GN ’-L
GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4518P
TC74HC4520P/F

DC ELECTRICAL CHARACTERISTICS

T c Ta=25°C Ta=-40~.85°C N
PARAMETER SYMBOL EST CONDITION Voo | MIN, | TYP. | MAX. | MIN. | MAX. T
High-Level 2015 | - | = [1s | -
VIH 513.15| - - 3.15| - v
Input Voltage
6.0 | 4.2 - - -
2.0 - - 0.5 - 0.5
EOW-Lezei V1L 4.5 | - - |1.35] - [ 1.35] vV
nput Voltage . 6.0 _ _ 1.8 B 1.8
2.0 1.9 2.0 - .9 -
== 4.5 1 4.4 4.5 - 4 -
. Vin=V1H Iop=-20uA
High-level v 6.0 5.9 |6.0 | - o | - |
Output Voltage OH or Vi
’ Ioyg=—4mA 4.5 14.18 | 4.31 - 4.13 -
Iog=-5-2mA|6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
- - 0 |o.1 | - |o.1
ViN=VIH IOL 20pA 4.5 0. . .
Low-Level v 6.0 - ]0.0 0.1 | - Jo.1 |
tput Volt OL
Output Voltage or VIL | 1o -4mA |4.5| - |0.17]0.26] - | 0.33
IOL=5.2mA 6.0 - 0.18 ] 0.26 - 0.33
Input leakage I;y | Vin=Vec or GND 6.0 - | - [t0.1 | - [#1.0
uA
Quiescent Vone D _ _ _
Supply Current | 1CC =Yg or &N 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION v 2 a UNIT
CC| MIN.| TYP.| MAX.[ MIN.| MAX.
trLy 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
tTHL
6.0 - 7 13 - 16
Propagation Delay Time | tpLH 2.01 - 100 | 190 - 240 ns
(CK, CE ) ¢ 4,5 - 25 38 ~ 48
» CE - Qn PHL 6.0 - | 21| 32| - | @
Propagation Delay Time 2.00 - 1041205 - 255
tpHL 4,50 - 26 41 - 51
(CLR - qn) 6.0 - 22| 35| - 43
2.0 5 12 - 4 -
Maximum Clock Frequency| fMAx 4.5 25 48 - 20 - MHz
6.0 29 56 - 24 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4518P
TC74HC4520P/F

AC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL | TEST CONDITION | UNIT
CC| MIN.| TYP.| MAX.| MIN.| MAX.
- . tw(L) 2.0 30 75 - 95
Minimum Pulse Width . 4.5 8 15 _ 19
(CK, CE) w(H) 6.0 7 13 - 16
Minimum PUlse Width 2.0 35 100 - 125
tuw(H) 4.5 9| 20| - 25| ns
(CLR) 6.0 8| 17| - 21
Minimum Removal Time 2.0 - 0 - 0
trem 4.5 - 0 - 0
(CLR) 6.0 - o| - 0
Input Capacitance Cin 5 10 - 10
Power Dissipation on TC74HC4518 145 - - - pF
C
Capacitance PD TC74HC4520 145 | - - | -
Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which is

calculated from the operating current consumption without load
Average operating current can be obtained by the equation hereunder.

Circuit).

Icc(opr.) =Cpp * Vee - fIn+Icc/2

SWITCHING CHARACTERISTICS TEST WAVEFORM

(per circuit)

(refer to Test

6ns éns
-
i v
00% cc
CLOCK 50%
o% / aND
(L) Tw( ) CpHL
I
T
pLH . v
5 # 0OH
Qn 50%
1
ok VoL
]
6ns éns toLH UTHL
—} e
CLOCK Vee
ENABLE 50% K
PR 10% GND
tw(E) _| tw(n) “pHL
pLH £ Von
an jlso%
— Vo1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCG74HC4518P
TC74HC4520P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

6ns éns
-] .
T T v
90% cc
CLEAR / 50%
— F|10% N GND
tw(H) [Prem
Voo
CLOCK 50% \
- GND
R Voun
Qn 50%
CpHL VoL
¥ C

Icc(Opr.) TEST CIRCUIT

Vog =5V

% : INPUT WAVEFORM IS THE SAME AS
v
L o Veo L THAT IN CASE OF SWITCHING
P.G | CHARACTERISTCS TEST.
N CLOCK
| ormer [ OUTPUTS
g ' | npUTS —
0 i —
' —
+— —
aND
757
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA——

TC74HC4538P/ =

il

PRELIMINARY

TC74HCA538P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

The TC74HC4538 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon
gate C2MOS technology. It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs.
One is A INPUT (Positive-edge input), another is B INPUT (Negative-edge input). These
inputs are valid for slow rising/falling signal (t,=tg=1 sec). Because of schmitt-
trigger input function. After triggering, Output keeps MONO STABLE STATE for the time
period determined by external resistor Rx and by external capacitor Cx. "L" level CD
input breaks this STABLE STATE., Next coming new trigger in MONO STABLE period is ef-
fective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows.

External capacitor Cx ...... no limitation

External resistor Rx ...... Voo = 2.0V from 5k to 1IMQ

Vee 2 3.0V from 1k to 1MQ

All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:
* High Speed ...cvvvvvnvnnnns tpd=27nS(Typ.) at Vge=5V

» Low Power Dissipation ........
Standby State Ipc=4nA(Max.) at Ta=25°C
Active State Igc=200pA(Typ.) at Vgg=5V

* Output Drive Capability ............. 10 LSTTL Loads
+ Symmetrical Output Impedance .... IOH|=IOL=4mA(Min.)

- Wide Output Pulse Width Range ..... tyu{(OUT)=120ns ~ 16
60s over at Vgc=4.5V
1

ABSOLUTE MAXIMUM RATINGS

DIP16(3D16A-P)

PARAMETER SYMBOL VALUE UNIT MFPL6(F166GC-P)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Veet0.5
- T
DC Output Voltage Vout 0.5~ Vpet0.5 \ 171 lE ]15‘Vcc
Eaput Diode Current I1x +20 mA
112 2[] [J15 271
Output Diode Current Iok +20 mA .
1CDh. 3 14 2T2
DC Output Current IouT *25 mA [ 1
DC Vgc/Ground Current Icc +50 ma | 14 4f] J15 205
Power Dissipation Pp 500(DIP)* mW 1B 5[ ]12 2A
180(MFP) 14, 6] ]11 2B
Storage Temperature Tstg -65 " 150 °c 13 7E 110 2
Lead Temperature 10sec | TL 300 °C
- GND s[ 9 204
* 500mW in the range of Ta=-40°CnVv65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

TRUTH TABLE

INPUTS OUTPUTS
A B 5 Q 2 NOTE X : DON'T CARE
¥ H H g | U OUTPUT ENABLE
X L B L H INHIBIT
H X H L H INHIBIT
L T H T OUTPUT ENABLE
X X L L H INHIBIT
BLOCK DIAGRAM
bx Dy
P e
C)(4_! | Cx v i
— AA——— ¢L~—Nw~—¢——
H R Voe R Vee
1 2 X 18] 14 X
L 12 |4 TL T2 |10
4 Q — q
N 212
7 - 9 _
R —q
3 1ZT
cD CcD

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode.
(2) External diode Dx (CRAMPING DIODE)

External capacitor is charged to Vg level in the state of waiting,
i.e. in no trigger state. Supply voltage is turned off then Cx is dis-
charged mainly through internal (parasitic) diode. See figure.
If Cx is sufficiently large and Vgc falls down rapidly, there will be some
possibility of damaging IC by rushing current or latch-up. If capacitance
of voltage supply filter is large enough and Vgc falls down slowly, the
rushing current is automatically limited and avoid the damaging of IC.
The maximum value of forward current of parasitic diode is *20mA.
In the case of large Cx, limitation of falling down time of voltage supply
is as follows

tg 2 (Vog - 0.7) + Cx/20mA

tf is the time from voltage supply turning off to level of )
voltage supply becoming 0.4 Vic.

In the case of "system is not satisfy the above condition'", external
CRAMPING DIODE is needed for protecting IC from rushing current.
See figure. ’

TOSHIBA 646




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA \

TC74HC4538P/F

SYSTEM DIAGRAM

Vee Vyer L Vier H

c1 2 !
Qp
x = :]

o
%eﬂ

. TIMING CHART

VIH

|

Vrer H
Vref L

= e
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

FUCNTIONAL DESCRIPTION

(1)

(2)

(3)

(4)

o

Stand-by State

External capacitor is fully charged to Vo level in stand-by state. That
means, before triggering, Op, Qn transistors (connected to T2 node) are in off
state.

Two comparator that relate to timing of pulse, and two reference voltage supplier
stops their operations. The total supply current is only leakage current,

Trigger operation

Trigger is effective in following two cases. Under the condition A INPUT is
"L" level and B INPUT have falling down signal. Under the condition B INPUT is
"H" level and A INPUT has rising up signal.
After trigger effective, comparator of Cl and C2 start operating, and Qn tran-
sistor is turned on. Then the charge of external capacitor discharges through
Qn transistor. The voltage level of T2 node becomes lower. If voltage level
of T2 falls to the internal reference voltage VrefL, output of comparator Cl
becomes "L". That means flip-~flop is reseted and Qn transistor turns off. At
that moment Cl stops but C2 continues its operating.

After turning off of Qn transistor, the voltage of T2 starts rising with the
time constant of external capacitor Cx and resistor Rx.

By triggering, output Q becomes "H" level, after some delay time of internal F/F
and gate. It keeps "H" level even in the voltage level of T2 changed from falling
to rising. When it reaches to the internal reference voltage VrefH, output of
comparator C2 becomes "L" level and Q output becomes "L'" and comparator C2 stops
its operations.

That means, after triggering the voltage level of T2 becomes VrefH, IC keeps its
MONO STABLE STATE.

In the case Cx:Rx are large enough and it could be ignored the discharge time

of capacitor and delay in IC, the width of output pulse ty(oUuT) is as follows.

tw(ouT) = 0.72 Cx Rx

Re-trigger operation

In the case another new trigger in MONO STABLE STATE, the trigger is effec-
tive, if IC is in the condition charging capacitor. And the voltage level of
T2 falls down to VrefL level again. So that output Q keeps "H" level when next
trigger comes in shorter time period than designed period by Cx Rx. In the case
2nd trigger is very close to privious trigger, trigger is not effective, if 2nd
trigger comes in the discharge cycle. The minimum time for effective 2nd trigger
tyr(Min.) depends on Vgg and Cx.

Reset operation

CD is normally "H". 1If CD is "L", trigger is not effective because of Q

output becomes 'L" and trigger control F/F is reseted. And also transistor Qp
is turns on and Cx is charged rapidly to V¢ level.

This means if CD input becomes "L", IC becomes waiting state both in operating
and non-operating state.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage . Vee 246 \%
Input Voltage VIN 0~ Vee v Vee V
Output Voltage Vout 0~vVee \Y
Operating Temperature Topr =40 85 °C
Input Rise and Fall Time 0~ 1000 (Vce=2.0V) INPUT | ouTPRUT
- Brs £F0 n 500 (Voe=4.5V)| ns '
(CD Only) 0 ~ 400 (VGe=6.0V)
External Capacitor Cx No Limitation F GND GND
External (Vee=2.0V) Rx - 5KV 1M o
Resistor (V¢c23.0V) 1KV 1M
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~,85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee| MIN. | TYP. | MAX. [ MIN. | MAX.
High-Level 2,00 1.5 ) - - 1L -
; VIH 4,50 3.15| - - 3.15 -
Input Voltage P 6.0l 4.2 _ _ 4.2 _
Low-Tevel VL 2.0 - - 0.5 - 0 25
Input Voltage 4.51 = - .35 - 1
6.0 - - 1.8 - 1.8
High-Level ] 2.0 1.9 [2.0 | - 1.2 -
Output Voltage - Top=-20pA [4.5| 4.4 | 4.5 | - |4 -
v 6.015.9 [6.0 | - [5.9 - v
5 Oft vy or Vg,
(Q, Q Output) Top=-4mA  [4.5] 4.18 | 4.31| - [4.13 | -
Iop==5.2mA |6.0| 3.68|5.80 | - [5.63 | -
2.0 - 0. 0.1 - 0.1
Low-Level IOL=20uA 4.5 - 0.0 0.1 - 0.1
Output Voltage VoL Vin=V1H 6.0 - 0.0 0.1 _ 0.1
(Q, Q Output) Iy =4ma 4.5 - 0.17 | 0.26 | - 0.33
[I91=5-2mA |6.0| - 0.18 | 0.26 | - 0.33
Input Leakage R
Current I VINT—‘VCC or GND 6.0 - - 0.1 - +1.0
R/C Terminal i
Of f-State LN | Vin=Vgc or GND 6.0 - - | z0.5| - |#5.0 | pA
Current
Quiescent 1 6
= .0 - - 4.0 - 40.0
Supply Current cc Vin=Vec or GND
Active-State * |, ., | VIn=Vce or GND i? - oa(l) 1(2)03 - 362 :u‘:
Supply Current R/Cext=0.5V .5 - L1 - .
PP [cex ce 6.0 - [0.2 | 0.6 - 0.8 | m

*: per circuit
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6bns)
Ta=25°C Ta=-40185°C

PARAMETER SYMBOL |TEST CONDITION UNIT
Vee | MIN. TYP.| MAX.| MIN, | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4.5 1 - 8 15 - 19
ETHL 6.0 | - 71 13| - 16
Propagation Delay Time tplH 2.0 - 128 250 - 315
- — 4.5 - 32 50 - 63
(A, B -0, Q “pHL 6.0 | - 27| 43| - | 54 |ms
. . 2.0 - 100 195 - 245
Propagation Delay Time| t
i _ pLH 45| - 25| 39| - 49
(€D - Q, @ tpHL 6.0 - 21 33 - 42
Cx=12pF 3.0 - 210 - - -
Rx=1k{ 5.0 = 140 - - -
. Cx=100pF 3.0 - 1.45 - - -
t P .
Output Pulse Width wOUT Ryx=10K 5.0 _ 140 _ _ _
Cx=1000pF 3.0 - |10.5| - - -
Rx=10k 5.0l - 10.0 _ _ -

Output Pulse Width
Error Between Circuits [AtyQUT - +1 - - - %
(In same Package)

Minimum Trigger tw(H) | AIN 2.0} - 30 75 - 95
Pulse Width t T, 4.5 - 81 15} - 19
oo w(L) | BIn 6.0 - 71 13| - 16
Minimum Clear Pulse 2.0 - 30 75 - 95
Width L (L) 4.5 | - 8 15 - 19 | ns
6.0 - 7 13 - 16
Minimum Clear Removal 2.0 - - 0 - 0
- trem 4.5 | - - 0| - 0
e 6.0 - - o] - 0
Input Capacitance Cout - 5 10 _ 10
Power Dissipation C - 90 - - - pF
(1) PD

Capacitance

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.)=Cpp+Voce fIN+Icc' < Duty /100+I¢c/2 (per monostable)
(I¢c': Active Supply Current)
(Duty: %)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

OUTPUT PULSE WIDTH CONSTANT,K-SUPPLY VOLTAGE Icc(opr.) TEST WAVEFORM

Vee
«  (EXTERNAL RESISTOR(Ry)210kQ; tzO0UT=K-Cx-Ry)
=
2
e 3 1D 'ce
2 509 ) alr—
S & P.G %CD
o —_—
m & N af—
a M Cy=0014F g
g 08 QRI—
[te]
= —
QR pP—
S Cx = 0.1uF
[oY
ek
)
[
I
3 2 3 4 5 6 *:INPUT WAVEFORM 1S THE SAME AS THAT IN CASE
SUPPLY VOLTAGE Vgg (V) OF SWITCHING CHARACTERISTICS TEST.
SWITCHING CHARACTERISTICS TEST WAVEFORM
A 7 50% 50%
ty(H) N
ty(L)
< \\—}/
tpLH l t0UT I
tpLH -
@ m_ S0
CpHL CpHL
Q
A
9r
B
cD
trLd te(l) | trem _| | tgOUT + Typp .
TR
Q 50% 50% 50%
- FXi10% N
CTHL o PLi
9 -
Q 50% /
10% A
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4538P/F

twOUT - Cx CHARACTERISTICS (TYP.)

trr - Vcc CHARACTERISTICS (TYP.)

109

10%

10

OUTPUT PULSE WIDTH t,0UT (us)

1071

vecgo=45V
Cp,=50pF »
// /
Hx=lMQ/
Y y.
A pd
pd /
/ 4
Ry =100kQ _/
4
}lll
AT
y AT
A ARy =10kQ,
// /] X /r/
Ry=1kQ
4 i
/’
P 7
r’/, //
‘/
1072 103 104

EXTEKNAL CAPACITOR Cy (pF)

MINIMUM RETRIGGER TIME tp, (us)

10

0.1

Ta=25C
N
Cx=0.01uF
\
—
[\
\
AN
AN
\\
\ Cx=1000pF
\ Cx=100pF  -—
— 1
1 2 3 4 5 6

SUPPLY VOLTAGE Vgg (V)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA—

C?MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc4 5 43 P/

M

PRELIMINARY

TC74HC4543P/F BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER

The TC74HC4543 is a high speed CMOS BCD-TO-7 SEGMENT DECODER WITH LCD DRIVER
fabricated with silicon gate C2MOS technology. It achieves the high speed latch and
decode operation twenty times as fast as the standard CMOS-4511B while maintaining the
CMOS low power dissipation. This device consists of BCD-TO-7 segment decoder with a
BCD input latch and a 7-segment driver for the liquid crystal display (LCD). When any
illegal BCD input signal is applied or BI input is held high, the display is blanked.
In case of driving LCD, a common square wave signal should be applied not only to the
PH input of this device but also to the electrically common backplane of the display.
For other types of readouts, such as light-emitting diode (LED), some additional
drivers, such as transistor array is required. All inputs are equipped with protection
circuits against static discharge or transient excess voltage.

FEATURES:
- High Speed ..... ceeererenanaaa ty=8ns(Typ.) at Vgg=5V

+ Low Power Dissipation ....... Igc=4uA(Max.) at Ta=25°C

+ High Noise Immunity ..... vee.. UNTH=VNTL=28% Vcc(Min.)
+ Output Drive Capability ........ evees... 10 LSTTL Loads
+ Symmetrical Output Impedance ...... Ioy|=TgL=4mA (Min.)
+ Balanced Propagation Delays .........c...... tpLH#tpﬁL
+ Wide Operating Voltage Range ...... -« Vee(opr.)=2V 6V DIP16(3D16A-F)

+ Pin and Function Compatible with 4543B

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F164C—P)
Supply Voltage Range Vee -0.5~ 7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5 Vget0.5 v
DC Output Voltage VouT =0.5~ Vct0.5 v N\
LD
Input Diode Current Itk +20 mA ! [ 16 Voo
c 2
Qutput Diode Current Iok +20 mA E ]15 f
B 3
DC Output Current Tout 25 mA C % 14 3
DC Vee/Ground Current Tec +50 mA D 4[] 18 e
-
» 500 (DIP)* 40y Jiz o«
Power Dissipation Pp mW PH 6 [] 1
180 (MFP) 11 c
Storage Temperature Tstg -65" 150 °c BI 7 E 10 b
Lead Temperature 10sec | TL 300 °C @ND 8 J o =

* 500mW in the range of Ta=-40°~ 65°C and from Ta=65°C

‘TOP VIEW
up to 85°C derating factor of -10mW/°C shall be applied ( )

until 300mW.

653 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4543P/F

LOGIC DIAGRAM

-~
— — — —
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4543P/F

TRUTH TABLE

INPUTS OUTPUTS
DISPLAY
LD BI PH D C B A a b c 4 e f g
X H L X X X X L L L L L L L BLANK
H L L L L L L H H B H H H L 0
H L L L L L H L H H L L L L 1
H L L L L H L BH H L H B L B 2
B L L L 1L H H H H HE H L L H 3
H L L L B L L L B H L L B H 4
H L L L H L H H L H H L H H 5
H L L L B H L H L H #H ®H H H [$]
B L L L H B H H H H L L L L 7
H L L H L L L H H B H HE H H 8
H L L H L L B H H H H L HE H ]
H L L B X H X L L L L L L L BLANK
H L L H B X X L L L L L L L BLANK
L L L X X X X * % % LE N
t 4 H } INVERSE OF ABOVE DISPLAY AS
OUTPUT LEVEL | ABOVE
X DON’ T CARE
} SAME AS ABOVE COMBINATI ONS
F44 DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD="H"
DISPLAY MODE
a
o 1 =2 3 4 s -
6 7 8 9 10 11 12 13 14 15 e ' b
N | T iz il
R N I A AT d
7 SEGMENT
DISPLAY
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNTT
Supply Voltage Vee 2n6
Voo Vo
Input Voltage VN 0~ Vee
Output Voltage Vour 0~ Vee
Operating Temperature Topr -40 v 85 °C - _
- - INPUT | OUTPUT
Input Rise and Fall Time |ty, tg|0~1000(VCC=2.0V) i
0 ~500(Vee=4.5V) ns ,x
0 ~ 400(Vee=6.0V) anND
GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4543P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL TEST CONDIT Ta=257C fa=—40185°C
T.CONDITION Vo | MIN. | TYP. | Max. | MIN, | wax, | VLT
Input Voltage H ) ' - N -
6.0 | 4.2 - - -
2.0 - - 0.5 - 0.5
EOW‘Eegeit 1L, 4.5 | - - 135 - | 1.35] v
fnput Vottage 6.0 - - 18 | - |18
2.0 1.9 |2. - 1.9 -
_ . .5 | 4.4 | 4.5 - 4.4 -
. ViN=Vyy | Lon=-20uA | 4.5
High-Level Vou 6.0 (5.9 [6.0 | = [5.9 | - |
Output Voltage or Vg,
Tgg=-4mA  |4.5 | 4.18 | 4.31| - 4.13] -
Iog=-5.2mA|6.0 | 5.68 | 5.80 | - 5.63] -
2.0 - 0.0 |0.1 - 0.1
_ = - } 0.1 - 0.1
ViN=Y1H I91=201A 4.5 0.0 .
Low-Level v 6.0] - Jo.o joa | - Jo1|
tput t oL
Output Voltage or VIL | 1oi=4ma  |4.5| - |0.17]0.26| - | 0.33
IoL=5.2mA 6.0 - 0.18] 0.26 - 0.33
Input Leakage
F()Jurrent & IIN VIN=VCC or GND 6.0 - - +0.1 - +1.0
LA
Quiescent - B _ _
Supply Current ICC Vin=Vee or GND 6.0 4.0 40.0 ’
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT t, =tg=6ns)
25°C —40 v 85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX,
tTLH 2.0 | - 30 75 - 95
Output Transition Time 4,51 - 8 15 - 19
ETHL 6.0 | - 7 1 13| - 16
Propagation Delay Time | t ;nu 2.0 - 200 385 - 480
P 4.5 - 50 | 77 | - 96
BCD - OUT tpHL 6.0 - 43 65 - 82
ns
tpLH 2.0 - 124 | 240 - 300
4.5 | = 31 48 - 60
BI - OUT tpHL 6.0 | - 26 41 - 51
toLH 2.0 | - 88 | 175 - 220
. 4.5 | - 22 35 - NA
PH - OUT pHL 6.0 | - 19 30 - 37

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TCT4HCA543P/F

AC ELECTRICAL CHARACTERISTICS (Continued)
25°C -40~ 85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
- . 2.0 - 30 75 - 95
Minimum Pulse Width o () 45 B 8 15 _ 19
(1D) 6.0 - 70 13| - 16
2.0 - 30 75 - 95
Minimum Set-up Time ts 4.5 - 8 15 - 19 | ns
6.0 - 7 13 - 16
L
2.0 - - 0 - 0
Minimum Hold Time th b.51 - - -
6.0 - - -
Input Capacitance CrN - 5 10 - 10
- pF
Power Dissipation
Capacitange CpD(1) - 30 - - -
Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which is

calculated from the operating current consumption without load (refer to Test
Circuit).  Average operating current can be obtained by the equation hereunder.

Icc(opr.) =CpD - VeC - fIN+I¢c

SWITCHING CHARACTERISTICS TEST WAVEFORM

A~D
v
BI cc
PHASE
GND
TpLH, YpHL
y
90% OH
a~g 50
10% i
VoL
YTLH, “THL TTLH, TTHL
|
Vee
A~D 50% 50%
GND
b9
tg h
t
90% 3& 90% Vee
1D 50% 50%
]10% Xcl_o%______
Ty GND
Von
a~g
Vor

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC4543P/F

I¢C(opr.) TEST CIRCUIT

Voo=5V

500

TTITTTTT

*. INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT TC 7 4HCT7 0 0 7P7F§

PRELIMINARY B

TC74HCT7007P/F HEX BUFFER (TTL INPUT LEVEL)

The TC74HCTO7 is a high speed CMOS BUFFER fabricated with silicon gate c2mMos
technology.

This device may be used as a level converter for interfacing TTL or NMOS to High
Speed CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels.

It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.

The internal circuit is composed of 4 stages including buffer output, which enables
high noise immunity and stable output.

All inputs are equipped with protection circuits against static discharge or
transient excess voltage.

FEATURES
* High Speed ...ivievienennenns tpd=13ns(Typ.) at Vee=5V
* Low Power Dissipation ...... Ige=luA(Max.) at Ta=25°C
* Compatible with TTL outputs ........... Vig=2V(Min.),
Vr1,=0.8v(Max.)
* OQutput Drive Capability «....eeceecee.. 10LSTTL Loads
¢ Symmetrical Output Impedance .....IIOH =IpL=4mA(Min.)
* Balanced Propagation Delays .....oeeeesness tpLHStpHL D1 P1e(3D1eA—P)
* Pin and Function Compatible with 74LS07
14
ABSOLUTE MAXIMUM RATINGS 7
PARAMETER SYMBOL VALUE UNIT MEP14 (F14G5—P)
Supply Voltage Range \Y -0.5~7 \Y
PRI TOITERE TR e T PIN ASSIGNMENT
DC Input Voltage VIN ~-0.5~ Veet0.5 v
[BC Outpuilvbltage Vour -0.5 Vpet0.5
|Input Diode Current 11K +20 A 1] 24 vee
Gutput Diode Current | Tok | 20 _V‘
EEP_U_Q{OEI?_CE}‘EEEE”W . ;_OIS S +20 mA 1Y 2 ]13 6A
I £25 mA ‘é:~—
DC Output Current ouT oA 3 E ]12 oy
DC Vge/Ground Current Tee +50 nA —“7<7
Power Dissipation o Pp 500%(DIP) mW Y 4 [ Y?L__:]ll 5A
180 (MFP) 34 5 [ Hio sy
Storage Temperature Tstg -65 %150 °C 3Y 6 Ui:5§7 o 4a
Lead Temperature 10sec | TL 300 °C aND E i s v
* 500mW in the range of Ta=-40°CVv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT7007P/F

CIRCUIT DIAGRAM

(per Circuit)

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 4.5%5.5 v Vee Vee
Input Voltag VIN 0~ Ve v
Output Voltage 1 VouT 0 Vee v
e e e ae INPUT | OUTPUT
Operating Temperature Topr ~40 v 85 °C - -
Input Rise and Fall Time |ty, tf
0 500(VCC=~’+.5V) ns
GND
GND
DC ELECTRICAL CHARACTERISTICS
P ARAL ST CONDITIO Ta=25°C Ta=-40v85°C UNTT
ETER SYMBOL| TE ONDITION
Vce| MIN.| TYP.| MAX.| MIN. MAX.
High-Level b3
rghrheve Vg to | 2.0 - - | 2.0] -
Input Voltage
5.5
4.5
Low-L 1
owmheve VIL to | - - | o8| - | 0.8
Input Voltage
5.5 v
High-Level Iog=-20uA | 4.5| 4.4 4.5 - 4.4 -
o Yol Vou |Vin=Vin
utput Voltage Tog=-4mA | 4.5| 4.18 4.31| - | 4.13 -
Low-Level VoL Vo=V Ip=20uA 4.5 - 0.0 0.1 - 0.1
OQutput Voltage Igp=4mA 4.5 - 0.17y 0.26 - 0.33
Input Leakage _

Current ItN Vin=Vec or GND 5.5 - - 120.1 - | £1.0 A
Quiescent Icc | Vin=Yce or GND 5.5| - - 1.0 - |10.0
Supply Current per Vin=0.5V or 2.4V .

INTVY- - - - ;
e other inputs Vi or GND 3.5 ?'Q Z 9§ mA

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT7007P/F

AC ELECTRICAL CHARACTERISTICS  (Cp=50pF, INPUT tr=tf=6ns)

Ta=25°C Ta=-4085°C
PARAMETER SYMBOL | TEST CONDITION a=25 a > UNIT
Vee [MIN. | TYP. | MAX. | MIN. | MAX.
tr1H
Output Transition Time | . 4.5 | - 8 15 - 19
THL
ns
tpLH
Propagation Delay Time 4.5 | - 16 26 - 33
tpHL
Input Capacitance Cin - 5 10 - 10
. — pF
Power D}551pat10n CPD(l) _ 28 ~ _ _
Capacitance

Note 1: Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.) =Cpp * Ve * fin+Icc/6 (per gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

éns 6ns
~h7. .T_-
3V
27V
Vin 13V
_ (o34 n ov
P. G TpLH LpHL
v
0% OH
Vour \
Slsv
7 SEL
TTLH UTHL
ICC(Opr.) TEST CIRCUIT
INPUT WAVEFORM
Voo = 5V 6ns 6ns
v
oo% ce
P.G.
—_ 108X . GND
o]
o
[le]
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

ETC 7 4Hc 7 2 6 6 P C?MOS DIGITAL INTEGRATED CIRCUIT

I

FPRELIMINARY

TC74HC7266P  QUAD EXCLUSIVE NOR GATE

The TC74HC266 is a high speed CMOS QUAD EXCLUSIVE NOR GATE fabricated with
silicon gate c2MoS technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.
Input and output buffer are installed, which enables high noise immunity and stable
output.
All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES :

» High Speed ................. tpa=llns(Typ.) at Vge=5V

- Low Power Dissipation ...... Icc=lpA(Max.) at Ta=25°C

+ High Noise Immunity ......... VNTHEVNTL=28% Voo (Min.)

» Output Drive Capability .............. 10 LSTTL Loads

- Symmetrical Output lmpedance .... |Igg|=Igp=4mA(Min.)

- Balanced Propagation Delays ............... CpLHSCpHL

+ Wide Operating Voltage Range ........ VCC(Opr')=2V’b6V

+ Pin and Function Compatible with 74LS266 i

ABSOLUTE MAXIMUM RATINGS DIPLla($bl4A—P)
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Ve 0.5 7 \Y

DC Input Voltage VIN -0.54Veet0.5 | v PIN ASSTGNMENT

R S —

DC Output Voltage Vour -0.54Veet0.5 |V o he ve
Input Diode Current I1x +20 mA E}

lOutput Diode Current | Igk | 420 mA 15 2] 15 45
DC Output Current Iour +25 mA 1y 3[ le an
DC Vge/Ground Current Ice +50 mA - »

- . 4] 12
Power Dissipation Pp 500%* mW
28 s 1o sy
Gt SO0 Rt SO - 4{ S ) w
Storage Temperature Tstg -65" 150 C <B bE; Jo 3B
Lead Temperature 10sec Ty, 300 °C

aNDp 7 JB 3A

* 500mW in the range of Ta=-40°~65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC7266P

LOGIC DIAGRAM

(per Gate)

A ————{>x»——~

B ____{>>}___

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 \Y
Input Voltage ViN 0~ Vee
Output Voltage Vout 0~ Vee
Operating Temperafuré' Topr ~40 v 85 °C
Tnput Rise and Fall Time |tr, tg|0~1000(Vce=2.0V) INFUT
0 ~500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-400.85°C
PARAMETER SYMBOL TEST CONDITION Voo | MIN TP MAX. | MIN. | MAX. UNIT
High-Level 20015 = = LS -
VI 4.5 [3.15 | - - |35 - v
Input Voltage
6.0 | 4.2 - - 4.2 ~
2.0 - - 0.5 - 0.5
EOW—LeVei VIL 4.5 | - - | 1.35] - | 1.35] v
nput Voltage 6.0 - | - |18 | - |1.8
2.0 1.9 2.0 - 1.9 -

. Vyn=V Tog=-20uA |4.5 4.4 .5 - 4.4 -
High-Level v R 6.0/5.9 [6.0 | - |59 ] - v
Output Voltage OH or Vi,

Tog=—4mA |4.5 | 4.18 | 4.31 | - | 4.13| -
Toy=-5-2mA|6.0 | 5.68 [ 5.80 | - | 5.63] -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC7266P

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25° ITa=-40185°C
PARAMETER SYMBOL| TEST CONDITION a=257C a=-408 UNIT
VCC|MIN. | TYP. { MAX. | MIN. | MAX,
2.0 - 0.0 0.1 - 0
- - Jo.0 |o.1 - 0
VIN=VIH IOL 20pA 4.5 . . .
Low-Level v 6.0/ - 0.0 jo.1 | - Jo1|
oL
Output Voltage or Vil [ 1o =4ma  |4.5] - |0.17]0.26] - | 0.33
IoL=5.2mA 6.0 | - 0.18]0.26| - 0.33
Input Leakage
. & Iyy | Vin=Vec or GND 6.0 | - - 0.1 | - [#1.0 )
U
Quiescent Veng=Vpe- GND _ - 0 - 10.0
Supply Current Tee N=vee of 6.0 L. :
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C =-40~85°C
PARAMETER SYMBOL| TEST CONDITION a=2> a=-40n8 UNIT
Ve | MIN. | TYP. | MAX. | MIN. | MAX.
tTLH 2.0 | -~ 30 75 - 95
Output Transition Time 4.5 - 8 15 _ 19
t
THL 6.0 | - 7 | 13| - 16
ns
2. - 52 |11 - 1
oL 0 5 45
Propagation Delay Time 4.5 1 - 13 23 - 29
tHHL 6.0 | ~ 11 20 - 25
Input Capacitance CIN - 5 10 - 10
Power Dissipation 123
Capacitance Cpp(1) - 34 - - -

Note (1) Cpp is defiaed as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).

Average operating current can be obtained by the equation hereunder.

Icc(opr.) =CPDVCC-fIN+IcC/4  (per Gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC7266P

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6rs

CXoeom |
(SW-GND) P /

|
’L I b tpLH e tpHL
Vout . |

— Ve
aND

LTHI
T Vou

/ VoH

| [ CpHL

Vo,

INPUT WAVEFORM 1S THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTEKISTICS TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

DIP 14 PIN OUTLINE DRAWING (3D14A-P)

Unit in mm

14 8
o B B B o B O | r
>
E]
')
©
JR—
[N R SN [ W [ U [y SNy D |
19.9MAX 7.62+£025
=
x g
3 -
5 3
W
1
A —t \
= 1 0
g 1] W
- Yi o
05+0.15 254 +0.25 025005
144015 0~15°
Note) Lead pitch is 2.54 and tolerance is *0.25 against theoretical center
of each lead that is obtained on the basis of No.1l and No.l4 leads.

MFP 14 PIN OUTLINE DRAWING (F14GB-P) JEDEG-MO-46-AA Unit in mm

L0000

4
53MAX

[TUTTTY

10.5MAX | 78404
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Note) Lead pitch is 1.27 and tolerance is *0.12 against theoretical center

of each lead that is obtained on the basis of No.l and No.l4 leads.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

DIP 16 PIN QUTLINE DRAWING

(3D16A-P)

Unit in mm
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Lead pitch is 2.54 and tolerance is +0.25 against theoretical center

lead that is obtained on the basis of No.l and No.16 leads.

MFP 16 PIN OUTLINE DRAWING

(F16GC-P)

JEDEC-MO-46-AB Unit in mm
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Note)

Lead pitch is 1.27 and tolerance is *0.12 against theoretical center

of each lead that is obtained on the basis of No.l and No.1l6 leads.
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DIP 20 PIN OUTLINE DRAWING (3D20A-P)

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Unit in mm

Note)

20

11
om0 om0 e I e IO e O s O e O s O |

6.5MAX

O J J oo gcagd
1 10

S5 OMAX 7.6220.25

“BMIN SUMAX

Hloszo1s | 2.54+C25
| —
14015

Lead pitch is 2.54 and tolerance is +0.25 against theoretical center

of each lead that is obtained on the basis of No.l and No.20 leads.

MFP 20 PIN QUTLINE DRAWING (F20GA-P) JEDEC-MO-46-AC Unit in mm
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Lead pitch is 1.27 and tolerance is *0.12 against theoretical center
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of each lead that is obtained on the basis of No.l and No.20 leads.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

DIP 24 PIN OUTLINE DRAWING (3D24A-P) ‘ Unit in mm
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Note) Lead pitch is 2.54 and tolerance is #0.25 against theoretical center

of each lead that is obtained on the basis of No.l and No.24 leads.
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