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HEX “D’’ - TYPE FLIP-FLOP

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED AT 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B” SERIES CMOS DEVICES"”

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

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

ABSOLUTE MAXIMUM RATINGS

Voo™ Supply voltage: HCC types -0.5t0 20 Y]

HCF types -05to 18 vV

Vi Input voltage -0.5 to Vpp +0.5 \YJ

Iy DC input current {any one input) 10 mA

Prot Total power dissipation {per package} 200 mw
Dissipation per output transistor

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types -55 to 125 °C

HCF types : -40to 85 °C

Tstg Storage temperature -65 to 160 °C

Stresses above those 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 conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

* All voltages are with respect to Vg (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 package

HCF 40174 BE for dual in-line plastic package

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

Dual in-tine ceramic package Dual in-line ceramic package Dual in-line plastic package
for HCC 40174 BD for HCC/HCF 40174 BF for HCF 40174 BE -
<136 qamar
ir ! i
- Bt T EE} . m!m'
m. e o} —':} 0% | o 025
53 . 254 Ll 5 7
J | 262 ;  os) S FETY ¢ P g ba;;t:u - : 838 l
a2 s N 12.78 I _gsam | - ! =3
T e . 207 1.0 —
5 5 a » I: annnoon I:I
‘ o ;
St 3 = L ouUoDuoooung
Ceramic flat package for Plastic micropackage for
HCC 40174 BK HCF 40174 BM
g 69 6™ o5~ | £3-51
! TN
==y
— —— :mt g3mw
a =] — 3. — s _ s
al L3, 8. . !‘5
';;Q:__\.#l e oé TOUGO00U0T
PIN CONNECTIONS FUNCTIONAL DIAGRAM
e sl voo " ? "
ai 2 15 Qas 62-4r fo—t S o
[ 1 s 0
o [ ui] os ;- ;
02 [4 uf]  os ” S ﬂ ”
a s uf]  as oot M
o3 [l nj) 04 Y
o522 s g5 .
a2 m] a4
Vs [ 8 3] cLock os-% T
croen —2 l ¢ I vgs18
$-296 aEn L — v (0078

RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage: HCC types 3to 18 \"
HCF types 3to 15 \%
vV Input voltage ) 0 to Vpp \
Top Operating temperature: HCC types -65 to 125 °C
HCF types -40to 85 °C
582
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LOGIC DIAGRAM AND TRUTH TABLE
(1 of 6 Flip-Flops)
cL
Q INPUTS OUTPUT
2028 CLOCK | DATA|TLEAR| O
/| o 1 0
_/ | 1 1 1
Vi
ol N R 1 NC
*(1) 52946 X X 0 0
[ #ALL INPUTS(TERMS 13, - ——4
CLOCK s,s,u,n,u)morscrso‘sv 1 = High level X =Don’t Care
*<>—|9 >"—1—<’|>—‘"-L €051MOS PROTECTION L x 0.= Low level NC = No Change
vss
TEST CIRCUITS
Quiescent device current Input voltage
Voo Vop
. T T
INPUTS INPUTS OQUTPUTS
-] —>
(2 Yin -~ —»
N> | *
. <,
ViL 7 — -
NOTE : -
TEST ANY COMBINATION l
@ OF INPUTS
Vss s-207911
Vss
S99
Input leakage current Dynamic power dissipation
V[fp
INPUTS
Voo -] PULSE :
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NOTE:MEASURE INPUTS 1 0
SEQUENTIALLY TO BOTH 5199612 - . o PULSE
Vpp AND V55, CONNECT GEN.}
ALL UNUSED INPUTS TO Ysg LV
EITHER Vpp OR V55 s
NOTEIPULSE GENAx 1y~
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating condmons)
Test conditions Values
Parameter v Vo liol | Voo TLow" 25°C ) THigh® Unit
v v) WA | V) ['Min. [ Max. | Min. Typ. | Max. | Min. |Max.
'R Quiescent 0/ 5 5 1 0.02 1 30
current Hcc | 0/10 10 2 002] 2 60
types | o/1s 15 4 002| 4 120
0/20 20 20 0.04] 20 600 | uA
o/ 5 5 3 0.02] 4 30
g‘;‘; 0/10 10 8 002| 8 60 |
0/15 15 16 0.02| 186 120
Von  Output high o/ 5 <1| 5] as9s 4.95 495
voltage 0/10 <1] 10 | 995 9.95 9.95 v
0/15 <1 15 [14.95] 14.95 14.95
VoL  Output low 5/0 <1]| & 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| Vv
15/0 <1 15 0.05 0.05 0.05
Vig  Inputhigh 05/45| <1| 5| 35 35 35
voltage 179 [ <1 10 7 7 7 v
15/135] <1 | 15 | 11 11 1
ViL  Input low 45/05| <1 | 5 15 15 15
voltage 9/1 <1 | 10 3 3 3 | v
135/15] <1 | 15 4 4 | a
lon  Output o/ 5 25 5 |-2 16 | -32 1.15
drive Hee | o7 s 46 5 |-0.64 -0.51] -1 ~0.36
current
types [ 0/10 95 10 |-1.6 13 | -2.6 -0.9
"0/15 | 135 15 |-4.2 34 | 68 2.4
0/ 5 25 5 |-1.53 -1.36] -3.2 1.1 mA
Her | O/ 5 46 5 |-0.52 -0.44] 1 -0.36
types | 0/10 | 95 10 |-1.3 11 | 26 0.9
0/15 | 13.6 16 |-36 30 | 68 2.4
loL  Output 0/ 5 0.4 5 | 0.64 051| 1 0.36
zil"‘r':en . g‘;ﬁs 0/10 0.5 10 | 1.6 13 | 28 “loso
0/15 15 15 |42 34 | 68 24
o/ 5 0.4 5 | 052 044} 1 0.36 mA
g%’; o/10 | 05 10 |13 11 | 26 0.9
0/15 15 15 | 3.6 30 | 68 24
Mt R hoe | one . 18 £0.1 £10°%| +0.1 £
current HCF 1 o118 Any nput 15 £0.3 £10°5| +0.3 £1 uA
types U ~ e -
Cy Input capacitance .Any input 5 7.5 pF

* Tiow =- 55°C for HCC device: -40°C for HCF device.
* THigh = +125°C for HCC. device: +85°C for HCF device.
The Noise Margin for both **1°* and 0" level is: 1V min. with Vpp= 5V
2V min. with Vpg= 10V
2.5V min. with Vpp= 16V
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tompn=
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25°C, C_= 50 pF, R_= 200 ke,
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typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20" ns)
Test conditions Values
Parametar Unit
Vpp (V) | Min. | Typ. | Max.
torH, Propagation delay time 5 150 300
tpHL Clock to output 10 70 140 ns
15 50 100
tpHL Propagation delay time 5 100 | 200
Clear to output 10 50 100 ns
i5 40 80
trHL, Transition time 5 100 | 200
TLH. 10 50 100 ns
15 40 80 .
tsetup Data setup time 5 40 20
10 20 10 ns
15 10 0
thotd Data hold time 5 80 | 40
10 40 20 ns
15 30 15
tw Clock input pulse width 5 130 65
Low level 10 60 30 ns
15 40 20
twe Clock input pulse width 5 130 G5
High level 10 60 30 ns
15 40 20
tw Clear input pulse width [ 100 50
Low level 10 50 25 ns
15 40 20
Tt Clock input rise or fall time 5 15
10 15 us
15 15
trem Clear removal time 5 0 -40
10 0 -15 ns
15 0 -10
feL Maximumi clock input freqdency 5 3.5 7
10 6 | 12 MHz
15 8 16
585
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