COS/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

HEX "D - TYPE FLIP-FLOP

MAXIMUM INPUT CURRENT OF 1 uA AT 18V (FULL PACKAGE-TEMPERATURE RANGE)
STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED AT 20V

5V, 10V, AND 15V PARAMETRIC RATINGS

The HCC 40174B (extended temperature range) and HCF 401748 (intermediate temperature range) are
monolithic integrated circuits available in 16-lead dual in-line plastic or ceramic package, and ceramic
flat package.

The HCC/HCF 40174B consists of six identical ‘'D’-type flip-flops having independent DATA inputs.
The CLOCK and CLEAR inputs are common to all six units. Data is transferred to the Q outputs on the
positive-going transition of “he clock pulse. All six flip-flops are simultaneously reset by a low level on
the CLEAR input.

ABSOLUTE MAXIMUM RATINGS *

Vop ¥* Supply voltage -0.5t0 20 v

V, Input voltage -051t0 Vpp +05 \%

I DC input current {any one input) +10 mA

Piot Total power dissipation {per package) 200 mwW
Dissipation per output transistor

for Top= full package-temperature range 100 mw

Top Operating temperature range: for HCC types -565to 125 °C

for HCF types -40tc 85 °C

Tstg Storage temperature range -65 to 150 °C

% Stresses ahove thase listed under “Absolute Maximum Ratings”’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other conditiens above those indicated in
the operational sections of this specification is not implied. Exposure 1o absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltages are with respect to Vgg (GND).

ORDERING NUMBERS:

HCC 40174 BD for dual in-line ceramic package

HCC 40174 BF for dual in-line ceramic package, frit seal
HCC 40174 BK for ceramic flat package

HCF 40174 BE for dual in-line plastic package

HCF 40174 BF for dual in-line ceramic package, frit seal
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC/HCF 40174 BF
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CONNECTION DIAGRAM
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Dual in-line plastic package

for HCF 40174 BE
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FUNCTIONAL DIAGRAM
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RECOMMENDED OPERATING CONDITIONS
Vob Supply voitage 3to 18 \'
vV, Input voltage 0to Vpp \
Top Operating temperature range: for HCC types -55 to 125 °C
for HCF types -40to 85 °C
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LOGIC DIAGRAM AND TRUTH TABLE
{1 of 6 Flip-Flops)

INPUTS ouTPUT
L cLock | paTalcrear| o
/| 1 1
\\ X 1 NC
X X ¢ 0
cL AL INPUTS (TERMS 134 .
g(_Locx _L gg,n,uu.)mTEEcvsu BY 1 = High level X = Don’t Care
—CL '5/MOS PROTECTION = =
09 _‘I>° 4‘{> S Twon 0 = Low level NC = No Change
vss
TEST CIRCUITS
Quiescent device current Input voltage
vor
T Voo
20 PUTS INPUTS oUTPUTS
~- N p Sl
o
Vss V|°H -]
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i > H— VM
i viL P L . <
] - L——r
NOTE
! TEST ANY COMBINATION
'og) OF INPUTS
Vss s- 207971
Vss
5-199211
Input leakage current Dynamic power dissipation
Yoo
Voo 500uF e 0JpF
INPUTS
- 1 16
VoD ] — 2 5
I L S
\_@"’ —] ‘ g }—-F 3 u[
< & n
vss - B 2
L -
- 6 " |
NOTE : MEASURE INPUTS N ©
SEQUENTIALLY TO BOTH | PULSE
Vop AND Vss. CONNECT I 5199412 ® ° GEN.
ALL UNUSED INPUTS TO Vos ves

EITHER v,
'op OR V55 5258
NOTE: PULSE GEN.1= t)y

1
PULSE GEN, 25—
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating cond tions)

Test conditions Values
Parameter v, Vo ol | Voo Tiow™ 25°C Tigh™ Unit
(vt V) (WA} | (V) | Min. | Max. | Min. | Typ. | Max. | Min. | Max
e Quiescent sup-| 0/ 5 5 1 0.02 1 30
ply current ) 7g/10 10 2 0.02 2 60 | .a
0/15 15 Z 0.02 | 4 120 |
0/20 20 20 0.04 | 20 600
VoH Output high |0/ 5 <1 5 | 495 4.95 4.95
voltage 0/10 <1] 10 | 995 9.95 9.95 v
0/15 < 1] 16 |1495 14.95 1495
VoL Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1] 10 0.05 0.05 005 | V
15/0 <11] 15 0.05 0.05 0.05
ViH Input high 0.5/4.5] <1 5 3.5 3.6 35
voitage 1719 [<1] 10 7 7 7 v
15135 <1 | 15 1 1 11
VL Input low 4.5/0.5] <1 5 15 15 15
voltage 9/1 | <11 10 3 3 3 v
135/15| <1 | 18 4 4 4
lon Dutput 0/ 5| 25 5 |-2 16 | -3.2 -1.15
f;irv;m Hcclo/ 5| 46 5 |-064 -051 | -1 036
- types| 0/10 | 9.5 10 [-1.6 13 | -26 0.9
‘ 0/15 | 135 15 | -4.2 -34 | 6.8 2.4 A
0/5]| 25 5 |-1.8 -16 | -3.2 13
HCFlO0/ 5| 46 5 |-0.61 -0.51 ! -1 0.42
types| 0/10 | 9.5 10 }-15 -13 | 26 -1.1
0/15 [ 13.5 15 | -4 3.4  -68 238
oL Dutput 0/ 5] 04 5 | 064 051 [ 1 0.36
sink | HCC TG 437 g g 10 | 16 13 | 26 09
current | types -
0/15 | 1.5 15 | 4.2 34 68 2.4 A
0/ 5| 04 5 | 0.61 0.51 1 042
t;‘;’; 0/10 | 06 10 | 16 13 26 1
0/15 | 15 15 4 34 68 28
W i** Input leakage | 0/1B 18 t0.1 105 £0.1 T 1] pA
current
Cy** Input. 5 7.5 pF
capacitance
* T ow= - 55°C for HCC devices; - 40°C for HCF devices.
* Thygn= +128°C for HCC devices; +85°C for HCF devices.
The Noise Margin for both “1” and “0"” level is: 1V min. with Vpp= BV

** Any input

2V min. with Vpp= 10V
2.5V min. with Vpp= 16V
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DYNAMIC ELECTRICAL CHARACTERISTICS

typical temperature coefficient

(Tamp= 25°C, C_= 50 pF, R_= 200 k¢,
for all Vpp values is 0.3%/°C, all input rise and fall time = 20 ns)

Test conditions Values
Parameter Unit
Vpp (VI Min, | Typ. | Max.
tpLH, Propagation delay time 5 150 300
tPHL. Clock 1o output 10 70 140 | ns
15 50 100
tpHL Propagation delay time 5 100 200
Clear to output 10 50 100 ns
15 1740 80
tymL,  Transition time R [ 100 | 200
rLH 10 50 100 ns
15 40 80
tsetup Data setup time 5 40 20
10 20 10 ns
15 10 0
thald Data hold time 5 80 40
10 40 20 ns
15 30 5
tw Clock input pulse width 5 130 65
Low level 10 60 30 ns
15 40 20
tw- Clock input pulse width 5 130 65
High level 10 60 30 ns
15 40 20
tw Clear input pulse width 5 100 50
Low level 10 50 25 ns
15 40 20
ty, U Clock input rise or fall time 5 15
10 15 us
15 15
trem Clear removal time 5 0 | 40
10 [¢] -15 ns
15 0 -10
feL Maximum clock input frequency 5 3.5 7
10 6 12 MHz
15 8 | 15
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WAVEFORMS
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