7401074

General Description

level enabled.

74FR74°74FR1074
Dual D-Type Flip-Flop

&National Semiconductor

Features

The 'FR74 and 'FR1074 are dual D-type flip-flops with true @ 'FR74 is pin-for-pin compatible with the 'F74
and complement (Q/Q) outputs. On the 'FR74, data at the @ True 150 MHz fax capability on 'FR74

D inputs is transferred to the outputs on the rising edge of  w Qutputs sink 24 mA and source 24 mA

the clock input (CPn). The 'FR1074 is the negative edge m Guaranteed pin-to-pin skew specifications
triggered version of this device. Both parts feature asyn-

chronous clear (CDn) and set (SDn) inputs which are low

Ordering Code: see section 11

Commercial chmk::: Package Description
74FR74PC N14A 14-Lead (0.300” Wide) Molded Dual-In-Line
74FR74SC (Note 1) M14A 14-Lead (0.150" Wide) Molded Smalil Outline, JEDEC
74FR1074PC N14A 14-Lead (0.300" Wide) Molded Dual-In-Line
74FR1074SC (Note 1) | M14A 14-Lead (0.150" Wide) Molded Small Outline, JEDEC

Logic Symbols

TL/F/10977-3

Note 1: Devices also available in 13" reel. Use suffix = SCX and SJX.
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Truth Tables
'FR74 'FR1074
Inputs Outputs Inputs Outputs

SD €D cP D Q Q SD CcD CcP D Q Q
L H X X H L L H X X H L
H L X X L H H L X X L H
L L X X H H L L X X H H
H H e H H L H H ™~ H H L
H H i L L H H H ™~ L L H
H H L X Qo Qo H H L X Qo Tp

H = High Voltage Level H = High Voltage Level

L = Low Voltage Level L = Low Voltage Level

Z = High Impedance Z = High Impedance

X = Immaterial X

—~ = Rising Edge

Qg = Previous Q(Q) before LOW-to-HIGH Clock Transition

Pin Descriptions

= Immaterial
- = Falling Edge

Qg = Previous Q(Q) before HIGH-to-LOW Clock Transition

Pin

Names Description

Dn Data Inputs

CPn Clock Inputs

SDn Asynchronous Set Inputs
CDn Asynchronous Clear Inputs
Qn True Output

Qn GComplementary Output
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Logic Diagrams
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Please note that these diagrams are provided only for the unc ing of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings ote 1)
Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias —55°Cto +150°C
Vce Pin Potential to

Ground Pin —0.5Vio +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —30mAto +5.0 mA

Voltage Applied to Output

Current Applied to Output
in LOW State (Max) twice the rated Ig| (mA)
ESD Last Passing Voltage (Min) 2000V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

Recommended Operating

in HIGH State (with Vg = 0V) Conditions
Standard Output —0.5VioVee Free Air Ambient Temperature
Commercial 0°Cto +70°C
Supply Voltage
Commercial +4.5Vto +5.5V
DC Electrical Characteristics
Symbol Parameter 74FR74/74FR1074 Units | Vge Conditions
Min Max
VIH Input HIGH Voltage 2.0 v Recognized HIGH Signal
Vi Input LOW Voltage 0.8 \ Recognized LOW Signal
Veo {input Clamp Diode Voltage —-1.2 \ Min IiN= —18mA
Vou Output HIGH 25 \'% Min lon = ~1mA
Voltage 2.4 v Min | loy= —3mA
2.0 \' Min loH = —24mA
VoL Output LOW Voltage 0.5 \" Min loL = 24 mA
[ Input HIGH Current 5 HA Max [ Viy =27V
Isvi input HIGH Current VN = 7.0V
Breakdown Test 7 pA Max
i Input LOW Current —150 wA Max [ VN = 0.5V (Dn, CPn)
-1.8 mA Max [ Vi = 0.5V (CDn, SDn)
Vip Input Leakage Test ip = 1.9 pA,
475 v 0.0 All Other Pins Grounded
lop Output Circuit Viop = 150 mV,
Leakage Test 3.75 v 0.0 All Other Pins Grounded
los Output Short-Circuit Current —100 -275 mA Max | Voyrt = 0.0V
lcex Output HIGH
M V =V
Leakage Current %0 KA ax out ce
lcc Power Supply Current 24 mA Max
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74¢1074

AC Electrical Characteristics: sce section 2 for Waveforms and Load Configurations

74FR74 74FR74
Ta = +25°C Ta = Comm Fig
Symbol Parameter Vee = +5.0V Vge = Comm Units No.
CL = 50 pF CL = 50 pF :
Min Typ Max Min Max
frax Maximum Clock Fregquency 150 190 150 MHz
tPLH Propagation Delay 25 3.5 5.0 25 5.0
ns 2-3
tpHL CPp to Qor Qn 25 4.5 6.0 25 6.0
tpLH Propagation Delay 1.5 35 5.5 1.5 55 ns 2.3
tPHL ChnorSDntoQnorQn 20 55 7.0 2.0 7.0
tosHL Pin to Pin Skew _
(Note 1) for HL Transitions 10 ns 2-3
tosiLH Pin to Pin Skew _
{Note 1) for LH Transitions 10 ns 2-3
tosT Pin to Pin Skew
3.0 2-3
(Note1) | for HL/LH Transitions ns
ta/a True/Complement _
(Note 1) Output Skew 18 ns 2-3
tps Pin (Signal)
(Note 1) Transition Variation 18 ns 2-3
Note 1: Pin to Pin Skew is defined as the absalute value of the difference b 1 the actual pr tion delay for any outputs within the same packaged device.

The specifications apply to any outputs switching in the same direction either HIGH to LOW (tosHL) or LOW to HIGH (tosL) or in opposite directions both HL and
LH (tos)- tos is guaranteed by design.

AC Operating Requirements: see Section 2 for Waveforms and Load Contigurations

74FR74 74FR74
Ta= +25°C Ta = Comm Fi
Symbol Parameter Vgc = +5.0V Ve = Comm Units Ng.
CL = 50 pF CL = 80 pF )
Min Max Min Max

ts(H) Setup Time, HIGH or LOW 25 25 e 26
ts(L) Dnto CPn 25 25
ty(H) Hold Time, HIGH or LOW 0 0 ns 26
tq(L) Dn to CPn 0 o]
tw(H) CPn Pulse Width 3.3 33 ns 24
twil) HIGH or LOW 33 3.3
(Note 2)
twib) S0n or CDn Pulse Width 4.0 4.0 ns 2-4
trec Recovery Time

BDn or CDnto CPn 20 20 ns 2-4

Note 2: This specification is guaranteed by dasign.
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AC Electrical Characteristics: see Section 2 for Waveforms and Load Configurations

L0l ebl

74FR1074 74FR1074

Ta = +25°C Ta = Comm Fi
Symbol Parameter Voo = +5.0V Vee = Comm Units Ngl

CL = 50 pF CL = 50 pF -

Min Typ Max Min Max

fmax Maximum Clock Frequency 120 160 120 MHz
tPLH Propagation Delay 25 4.0 55 25 55 ns P
tPHL CPpto Qqor@n 3.0 5.0 6.5 3.0 6.5 -
tpLH Propagation Delay 1.5 3.5 55 1.5 5.5 n 2-3
topL TBn or 5Bn to Qn or On 2.0 55 7.0 2.0 7.0 s -
tosHL Pin to Pin Skew
(Note 1) for HL Transitions 18 ns 2-3
tosLH Pin to Pin Skew
(Note 1) for LH Transitions 15 ns 2-3
tost Pin to Pin Skew
(Note1) | for HL/LH Transitions 8.3 ns 2-3
to/a True/Complement
(Note1) | OutputSkew 20 ns 2-3
tps Pin (Signal)
(Note 1) Transition Variation 20 ns 2-3

Note 1: Pin to Pin Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged device.
The specifications apply to any outputs switching in the same direction either HIGH to LOW (togp) or LOW to HIGH (tog i) or in opposite dirsctions both HL and
LH (tosT). tosT is guaranteed by design.

AC Operating Requirements: see section 2 for Waveforms

74FR1074 74FR1074
Ta = +25°C Ta = Comm Fi
Symbol Parameter Vee = +5.0V Vce = Comm Units Ncg)'
CpL = 50 pF Cp = 50 pF :
Min Max Min Max

tg(H) Setup Time, HIGH or LOW 2.0 2.0 ns o6
ts(b) Dnto CPn 20 2.0 '
th(H) Hold Time, HIGH or LOW 0 0 ns P
th(b) Dnto CPn 0 0
tw(H) CPn Pulse Width 3.3 3.3 ns o4
twil) HIGH or LOW 33 3.3 -
(Note 2)
twil) 3Dn or CDn Pulse Width 4.0 4.0 ns 2-4
trec Recovery Time _

SDn or CDn to CPn 20 20 ns 2-4

Note 2: This specification is guaranteed by design.
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