‘ SGS-THOMSON
VI icReEEcTRONICS HCC/HCF40174B

HEX "D" — TYPE FLIP-FLOP

» STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

u QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

w INPUT CURRENT OF 100nA AT 18 VAND 25°C

FOR HCGC DEVICE Ev ;

s MEETS ALL REQUIREMENTS OF JEDEC TEN-

‘ 4 ‘,"

TATIVE STANDARD N°. 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B"

SERIES CMOS DEVICES" ',
M1 Cc1
{Micro Package) (Plastic Chip Carrier)
ORDER CODES :
HCC40174BF  HCF40174BM1
HCF40174BEY  HCF40174BC1
PIN CONNECTIONS
CLEAR Voo
#]] a6
o] 06
D2 D5
DESCRIPTION Q2 as
The HCC40174B (extended temperature range) 03 04
and HCF40174B (intermediate temperature range)
are monolithic integrated circuits available in 16- Q3 Qs
lead dual in-line plastic or ceramic package and
plastic micro package. Vs cLocK

The HCC/HCF40174B 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 the clock pulse. All six
flip-flops are simultaneously reset by a low level on
the CLEAR input.
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HCC/HCF40174B

FUNCTIONAL DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo© | Supply Voltage : HCC Types -05to+20 \
HCF Types -05to+ 18 Vv
Vi input Voltage - 0510 Vpp + 0.5 \%
I DC Input Current (any one input) + 10 mA
Piot Total Power Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mw
Top Operating Temperature : HCC Types —55t0+ 125 °C
HCF Types —40to + 85 °C
Tsig | Storage Temperature - 65to + 150 °C

Stresses above those listed under "Absclute 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 sec-
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device
reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Von Supply Voltage : HCC Types 3to 18 \
HCF Types 3to 15 \
V) input Voltage 0 to Vop A
Top Operating Temperature : HCC Types —55t0+ 125 °C
HCF Types — 40 to + 85 °C
2 L§7 SGS-THOMSON
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HCC/HCF40174B

LOGIC DIAGRAM (1 of 6 Flip-Flops)
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¥ ALL INPUTS(TERMS 13,4

CLOCK | 6,9,11,1314) PROTECTED BY
*O—{>o—»-oD' cL COS/MOS PROTECTION
8

NETWORK

TRUTH TABLE

Inputs Output

Clock Data Clear Q

_/ 0 1 0
A 1 1 1
L X 1 NC
X X o | o
1 = High Level X = Don't Care
0 = Low Level NC = No Change
LSy SGS-THOMSON 37
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HCC/HCF40174B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter v, Vo ol | Vpo Tiow" 25°C T high Unit
) M AL ) Thin, [Max. | Min. [ Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 1 0.02 1 30
Current | e 0110 10 2 002 | 2 60
Types | p/15 15 4 002 | 4 120
0/20 20 20 0.04 | 20 600 | pA
0/ 5 5 4 0.02| 4 30
?fpzs 0/10 10 8 002 | 8 60
0/15 15 16 0.02 | 16 120
Von | Output High 05 <1| 5 | 495 4.95 4.95
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] 5| Joos 0.05 0.05
Voltage 10/0 <1 ] 10 0.05 0.05 005| V
15/0 <1] 15 0.05 0.05 0.05
Vin | Input High 0545 |<1| 5 | 35 35 35
Voltage 179 <1 | 10| 7 7 7 v
15135] <1 | 15 | 11 11 11
Vi Input Low 4505 | <1 5 15 15 1.5
Voltage ot <110 | 3 3 3 v
135M15] <1 | 15 4 4
low | Output 0/5| 25 5 | -2 _168]-32 - 1.15
Drive Hee |05 46 5 |-064 — 051 -1 - 0.36
Current
Types | 0/10| 95 10 |~16 -13|-26 -09
0/15| 135 15 [~ 42 -34|-68 —24 A
0/5]| 25 5 |-153 —1.36|- 3.2 - 14
HCE |o/5| 48 5 |-052 - 044 -1 - 036
Types | p/10| 95 10 |~ 13 -11]-286 -09
0/15| 135 15 [~ 36 -30(-68 —24
lo | Output 0/5| 04 5 | 064 051 | 1 0.36
gi:rkrem ;IprCe oo] os 10| 16 13 | 26 09
0115 15 15 | 4.2 34 | 68 2.4 A
0/5| 04 5 | 052 044 | 1 0.38
HCF Toa| 05 10 | 1.3 11 | 28 0.9
Types
0115| 15 15 | 36 30 | 68 24
s :_nep;:age l';'{)(/)p?es 0/18 . 18 +0.1 +10°%| £ 0.1 e
Current HCE y Input pA
Types |9/1° 15 +03 +1075|+ 03 +1
C Input Capacitance Any Input 5 7.5 pF
* Tiow = — 55°C for HCC device : — 40°C for HCF device.

* Twgh = + 125°C for HCC device :

+ 85°C for HCF device.

The Noise Margin for both "1" and "0” level is : 1V min. with Vop = 5V, 2V min. with Voo = 10V, 2.5 V min. with Voo = 15V.
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HCC/HCF40174B

DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C_ = 50pF, R_ = 200k(2,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns})

Symbol Parameter Test Conditions : Value Unit
Voo (V)| Min. | Typ. | Max.
teLr, Propagation Delay Time 5 150 300
tPHL Clock to Output 10 70 140 ns
15 50 100
teHL Propagation Delay Time 5 100 | 200
Clear to Output 10 50 100 ns
| 15 40 80
tTHL, Transition Time 5 100 200
trim 10 50 | 100 | ns
15 40 80
tsetup Data Setup Time 5 40 20
10 20 10 ns
15 10 0
thoid Data Hold Time 5 80 40
10 40 20 ns
15 30 15
tw Clock Input Pulse Width 5 130 65
Low Leve! 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
tr, tf 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
foL Maximum Clock Input Frequency 5 35 7
10 6 12 MHz
15 8 16 i
L7 SEEamson >
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HCC/HCF40174B

WAVEFORMS
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Output Low (sink) Current Characteristics.
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Typical Propagation Delay Time (clock to output) vs.

Load Capacitance.
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Output High (source) Current Characteristics.
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Typical Transition Time vs. Load Capacitance.
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HCC/HCF40174B

Typical Dynamical Power Dissipation vs. Clock Fre-
quency.
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TEST CIRCUITS
Quiescent Device Current. Input Voltage.
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Input Leakage Current. Dynamic Power Dissipation.
VDD
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]
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o
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NOTE : MEASURE INPUTS

SEQUENTIALLY TO BOTH l 199012
Vpp AND Vgs. CONNECT

ALL UNUSED INPUTS TO Vgg

EITHER Vpp OR Vsg

PULSE

L i GEN.1
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