Philips Semiconductors Product specification
. _________________________________________________________________________________________________________________________|

DugI'D—type fllp.—ﬂop with set and reset; 74HCT74: TAHCT74
positive-edge trigger

FEATURES GENERAL DESCRIPTION

* Wide supply voltage range from 2.0 to 6.0 V The 74HC/HCT74 is a high-speed Si-gate CMOS device
and is pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

* Symmetrical output impedance
« High noise immunity

¢ Low power dissipation
P P The 74HC/HCT74 are dual positive-edge triggered, D-type

* Balanced propagation delays flip-flops with individual data (D) inputs, clock (CP) inputs,
« ESD protection: set (SD) and reset (RD) inputs; also complementary
HBM EIA/JESD22-A114-A exceeds 2000 V Q and Q outputs.

MM EIAJJESD22-A115-A exceeds 200 V. The set and reset are asynchronous active LOW inputs

and operate independently of the clock input. Information
on the data input is transferred to the Q output on the
LOW-to-HIGH transition of the clock pulse. The D inputs
must be stable one set-up time prior to the LOW-to-HIGH
clock transition for predictable operation.

Schmitt-trigger action in the clock input makes the circuit
highly tolerant to slower clock rise and fall times.

QUICK REFERENCE DATA
GND=0V; Tamp =25°C;t,=t;=6ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT

tpHL/tPLH propagation delay CL=15pF;Vecc=5V

nCP to nQ, nQ 14 15 ns

nSD to nQ, nQ 15 18 ns

nRD to nQ, nQ 16 18 ns
fnax maximum clock frequency 76 59 MHz
C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per flip-flop | notes 1 and 2 24 29 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW).
Pp = Cpp X Vec2 x fi x N + Z(C x V2 x o) where:

fi = input frequency in MHz;

fo = output frequency in MHz;

C. = output load capacitance in pF;

Ve = supply voltage in Volts;

N = total load switching outputs;

3(CL x Vee? x fy) = sum of the outputs.

For 74HC74 the condition is V| = GND to Vcc.

For 74HCT74 the condition is V| = GND to Vgc - 1.5 V.
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Dual D-type flip-flop with set and reset; 74HCT74: T4HCT74

positive-edge trigger

FUNCTION TABLES
Table 1 See note 1

INPUT OUTPUT
SD RD CP D Q Q
L H X X H L
H L X X L H
L L X X H H
Table 2 See note 1
INPUT OUTPUT
SD RD CP D On+1 Qn+1
H H 1 L L H
H H 1 H H L
Note
1. H=HIGH voltage level;
L = LOW voltage level;
X =don't care;
t = LOW-to-HIGH CP transition;
Qn+1 = state after the next LOW-to-HIGH CP transition.
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
TEMPERATURE PINS PACKAGE MATERIAL CODE
RANGE
74HC74N -40 to +125 °C 14 DIP14 plastic SOT27-1
74HCT74N -40to +125 °C 14 DIP14 plastic SOT27-1
74HC74D -40to +125 °C 14 S014 plastic SOT108-1
74HCT74D -40 to +125 °C 14 S014 plastic SOT108-1
74HC74DB -40to +125 °C 14 SSOP14 plastic SOT337-1
74HCT74DB -40 to +125 °C 14 SSOP14 plastic SOT337-1
74HC74PW -40to +125 °C 14 TSSOP14 plastic SOT402-1
TAHCT74PW -40 to +125 °C 14 TSSOP14 plastic SOT402-1
74HC74BQ —40 to +125 °C 14 DHVQFN14 plastic SOT762-1
74HCT74BQ -40to +125 °C 14 DHVQFN14 plastic SOT762-1




Philips Semiconductors

Product specification

Dual D-type flip-flop with set and reset;

positive-edge trigger

74HC74; T4HCT74

RECOMMENDED OPERATING CONDITIONS

T4HC74 T4HCT74
SYMBOL PARAMETER CONDITIONS UNIT
MIN. TYP. MAX. MIN. TYP. MAX.
Vee supply voltage 2.0 5.0 6.0 4.5 5.0 55 \Y
\/ input voltage 0 - Vee 0 - Vee \
Vo output voltage 0 - Vee 0 - Vee \%
Tamb operating ambient -40 +25 +125 |[-40 +25 +125 |[°C
temperature
tr, tf input rise and fall Vee=2.0V - - 1000 |- - 500 ns
times Vee =45V - 6.0 500 - 6.0 500 ns
Vee=6.0V - - 400 - - 500 ns

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage -0.5 +7.0 Y
lik input diode current Vi<-05VorV,>Vec+05YV, - +20 mA

note 1
lok output diode current Vo<-05VorVo>Vcc+05YV, |- +20 mA
note 1

lo output source or sink current -05V<Vg<Vcc+05V;notel |- +25 mA
lce, lenp Vcc or GND current - +100 mA
Tstg storage temperature —65 +150 °C
Piot power dissipation Tamb = =40 to +125 °C; note 2 - 500 mw

Notes

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. For SO14 packages: above 70 °C derate linearly with 8 mW/K.
For SSOP14 and TSSOP14 packages: above 60 °C derate linearly with 5.5 mW/K.
For DHVQFN14 packages: above 60 °C derate linearly with 4.5 mW/K.
For DIP14 packages: above 70 °C derate linearly with 12 mW/K.
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Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC74; 74HCT74

DC CHARACTERISTICS

Family 74HC
At recommended operating conditions; voltages are referenced to GND (ground =0 V).

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamp = —40to +85 °C; note 1
ViH HIGH-level input 2.0 15 1.2 - \%
voltage 45 3.15 2.4 - Vv
6.0 4.2 3.2 - \
Vi LOW-level input voltage 2.0 - 0.8 0.5 Vv
4.5 - 21 1.35 \%
6.0 - 2.8 1.8 Y,
VoH HIGH-level output Vi=VgorV,
voltage lo =-4.0 mA 4.5 3.84 4.32 - Y,
lo=-5.2mA 6.0 5.34 5.81 - \%
VoL LOW-level output Vi=VorVy
voltage lo=4.0 mA 45 - 0.15 0.33 v
lo=5.2mA 6.0 - 0.16 0.33 Y,
I input leakage current V| =Vcc or GND 6.0 - - +1.0 HA
lcc quiescent supply V| = V¢c or GND; 6.0 - - 40 A
current lo=0
Tamp = —40to +125 °C
Vi HIGH-level input 2.0 15 - - \%
voltage 45 3.15 - - Vv
6.0 4.2 - - \%
Vi LOW-level input voltage 2.0 - - 0.5 Vv
4.5 - - 1.35 \%
6.0 - - 1.8 Vv
VoH HIGH-level output V,=ViorV,
voltage lo = —4.0 mA 45 3.7 - - v
lo=-5.2mA 6.0 5.2 - - \%
VoL LOW-level output Vi=VgorV,
voltage lo=4.0 mA 45 - - 0.4 v
lo=5.2mA 6.0 - - 0.4 Vv
I input leakage current V| = Ve or GND 6.0 - - +1.0 MA
lcc quiescent supply V| = Ve or GND; 6.0 - - 80 HA
current lo=0
Note

1. All typical values are measured at Tomp = 25 °C.
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Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC74; 74HCT74

AC CHARACTERISTICS

Family 74HC
GND=0V; t,=t=6ns; C_=50pF.

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamp = —40to +85 °C
tpHL/tPLH propagation delay see Fig.7 2.0 - 47 220 ns
nCP to nQ, nQ 45 - 17 44 ns
6.0 - 14 37 ns
propagation delay see Fig.8 2.0 - 50 250 ns
nSD to nQ, nQ 45 - 18 50 ns
6.0 - 14 43 ns
propagation delay see Fig.8 2.0 - 52 250 ns
nRD to nQ, nQ 45 - 19 50 ns
6.0 - 15 43 ns
trHU/tTLH output transition time see Fig.7 2.0 - 19 95 ns
4.5 - 7 19 ns
6.0 - 6 16 ns
tw clock pulse width see Fig.7 2.0 100 19 - ns
HIGH or LOW 45 20 7 _ ns
6.0 17 6 - ns
set or reset pulse width | see Fig.8 2.0 100 19 - ns
LOW 45 20 7 - ns
6.0 17 6 - ns
trem removal time set or see Fig.8 2.0 40 3 - ns
reset 4.5 8 1 - ns
6.0 7 1 - ns
tsu set-up time nD to nCP | see Fig.7 2.0 75 6 - ns
4.5 15 2 - ns
6.0 13 2 - ns
th hold time nCP to nD see Fig.7 2.0 3 -6 - ns
4.5 3 -2 - ns
6.0 3 -2 - ns
fmax maximum clock pulse | see Fig.7 2.0 4.8 23 - MHz
frequency 4.5 24 69 - MHz
6.0 28 82 - MHz
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Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC74; 74HCT74

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamp = —40to +125 °C
tpHL/tPLH propagation delay see Fig.7 2.0 - - 265 ns
nCP to nQ, n@ 45 _ _ 53 ns
6.0 - - 45 ns
propagation delay see Fig.8 2.0 - - 300 ns
nSD to nQ, nQ 45 - - 60 ns
6.0 - - 51 ns
propagation delay see Fig.8 2.0 - - 300 ns
nRD to nQ, nQ 45 - - 60 ns
6.0 - - 51 ns
tTHU/TLH output transition time see Fig.7 2.0 - - 110 ns
4.5 - - 22 ns
6.0 - - 19 ns
tw clock pulse width HIGH | see Fig.7 2.0 120 - - ns
or LOW 4.5 24 - - ns
6.0 20 - - ns
tw set or reset pulse width | see Fig.8 2.0 120 - - ns
LOW 4.5 24 - - ns
6.0 20 - - ns
trem removal time set or see Fig.8 2.0 45 - - ns
reset 45 9 - - ns
6.0 8 - - ns
tsu set-up time nD to nCP | see Fig.7 2.0 90 - - ns
4.5 18 - - ns
6.0 15 - - ns
th hold time nCP to nD see Fig.7 2.0 3 - - ns
45 3 - - ns
6.0 3 - - ns
frnax maximum clock pulse | see Fig.7 2.0 4.0 - - MHz
frequency 4.5 20 - - MHz
6.0 24 - - MHz
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Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC74; 74HCT74

PACKAGE OUTLINES

DIP14: plastic dual in-line package; 14 leads (300 mil) SOT27-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A1 A2 1) 1) z @)
UNIT max. min. max. b by c D E e e L Mg My w max.
173 | 053 | 0.36 | 1950 | 6.48 3.60 8.25 | 10.0
mmo| 42 | 051 32 | 143 | 938 | 023 | 1855 | 620 | 2%4 | 762 | 305 | 780 | 83 | 024 | 22
. 0.068 | 0.021 | 0.014 | 0.77 | 0.26 0.14 0.32 | 039
inches | 0.17 | 002 | 013 | 5444 | 0015 | 0009 | 073 | 024 | %1 | 93 | 015 | 031 | o33 | 00 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION
SoT27-1 050G04 MO-001 SC-501-14 = @
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DugI'D—type fllp.—ﬂop with set and reset; 74HCT74: T4HCT74
positive-edge trigger

S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)

UNIT m’:X. AL | A2 | A3 | by c | D@ | EM | e He L Lp Q v w y | z®| @
mm | 175 | 070 | 125 | ©25 | o3 | 01s | ass | 38 | 2% | 58 | % | 04 | oe | 925|025 | 01| g3 |
renes | aoso | 3039 0057 con | 305230299 035 | 032 | o0 [ 32880 3022 3022 on [ o oo 22|

Note

1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

MS-012 = @

SOT108-1 076E06
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