onsemi

Low Voltage Dual D-Type
Positive Edge-Triggered
Flip-Flop with 5 V Tolerant
Inputs

74LCX74

General Description

The LCX74 is a dual D-type flip-flop with Asynchronous Clear and
Set inputs and complementary (Q, Q) outputs. Information at the input
is transferred to the outputs on the positive edge of the clock pulse.
After the Clock Pulse input threshold voltage has been passed, the
Data input is locked out and information present will not be transferred
to the outputs until the next rising edge of the Clock Pulse input.
Asynchronous Inputs:
e LOW input to Sp (Set) sets Q to HIGH level
® LOW input to Cp (Clear) sets Q to LOW level
® Clear and Set are independent of clock
e Simultaneous LOW on Cp and Sp makes both Q and Q HIGH

Features

® 5V Tolerant Inputs

® 165V -55V Ve Specifications Provided

® 7.0nstpp Max. (Vcc=3.3V)

10 MA lcc Max.

Power Down High Impedance Inputs and Outputs

124 mA Output Drive (Vcc =3.0V)

Implements Proprietary Noise/EMI Reduction Circuitry
Latch-up Performance Exceeds JEDEC 78 Conditions

ESD Performance:
+ Human Body Model > 2000 V
® These Devices are Pb-Free, Halide Free and are RoHS Compliant
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MARKING
DIAGRAMS
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XXXXXX

QFN14 3.0x2.5, 0.5P
CASE 510CB

XXXXXX = Specific Device Code

z = Assembly Plant Code
XY = Date Code (Year & Week)
KK = Lot Run Traceability Code
14 RAAAAAA
TSSOP-14 WB iiii
14 N @& DT SUFFIX
! CASE 948G o ALYW=
L LLEEELE

XXXXXX = Specific Device Code

A = Assembly Location
= Wafer Lot

Y = Year

W = Work Week

= Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION
See detailed ordering and shipping information on page 9 of
this data sheet.
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Connection Diagrams

74LCX74

Logic Symbols
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Figure 1. Pin Assignment for TSSOP IEEE/IEC
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PIN DESCRIPTION
- — H L X X L H
Pin Names Description
L L X X H H
D1, Dy Data Inputs
H H e H H L
CP4, CPy Clock Pulse Inputs
— - H H e L L H
Cp1, Cp2 Direct Clear Inputs
— = H H L X Q
Sp1: Sp2 Direct Set Inputs Qo Qo
— — H = HIGH Voltage Level
Q1. Q1, Q2, Q2 Outputs L = LOW Voltage Level
DAP No Connect X = Immaterial
-/~ = LOW-to-HIGH Clock Transition

1. DAP (Die Attach Pad) Qo (Qp) = Previous Q (Q) before LOW-to-HIGH Transition of

Clock
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MAXIMUM RATINGS

74LCX74

Symbol Parameter Value Unit
Vee DC Supply Voltage -0.5t0 +6.5 \Y
\ DC Input Voltage (Note 2) -0.5t0 +6.5 \Y,
Vo DC Output Voltage (Note 2) Active-Mode (High or Low State) -0.5t0 Ve + 0.5 \%
Tri-State Mode -0.5t0 +6.5
Power-Down Mode (Vcc =0 V) -0.5t0 +6.5
Ik DC Input Diode Current V| < GND -50 mA
lok DC Output Diode Current Vg < GND -50 mA
lo DC Output Source/Sink Current +50 mA
Icc or lgnp | DC Supply Current per Supply Pin or Ground Pin +100 mA
Tste Storage Temperature Range —-65 to +150 °C
T Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction Temperature under Bias +150 °C
GRYN Thermal Resistance (Note 2) QFN14 130 °C/IW
TSSOP-14 150
Pp Power Dissipation in Still Air at 125°C QFN14 962 mw
TSSOP-14 833
MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 28 to 34 UL 94 V-0 @ 0.125in
VEsDp ESD Withstand Voltage (Note 4) Human Body Model 2000 \
Charged Device Model N/A

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

2. lp absolute maximum rating must be observed.

3. Measured with minimum pad spacing on an FR4 board, using 76 mm-by-114 mm, 2-ounce copper trace no air flow per JESD51-7.

4. HBM tested to EIA / JESD22-A114-A. CDM tested to JESD22-C101-A. JEDEC recommends that ESD qualification to EIA/JJESD22-A115A
(Machine Model) be discontinued.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage Operating 1.65 25,33 55 \%
Data Retention Only 15 25,33 5.5
\ Digital Input Voltage 0 - 5.5 \Y,
Vo Output Voltage Active Mode (High or Low State) 0 - Vee \%
Tri-State Mode 0 - 55
Power Down Mode (Vcc =0V) 0 - 55
Ta Operating Free-Air Temperature -40 - +125 °C
tn tf Input Rise or Fall Rate Vcc=1.65Vt01.95V 0 - 20 nS/vV
Vee=23V1t027V 0 - 20
V)N from0.8Vt02.0V,Vcc=3.0V 0 - 10
Vec=45Vt055V 0 - 5

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
5. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V). Unused outputs must be left open.
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DC ELECTRICAL CHARACTERISTICS

74LCX74

Ta = —40°C to +85°C | Tp = -40°C to +125°C
Symbol Parameter Conditions Vee (V) Min Max Min Max Unit
ViH HIGH Level Input Voltage 1.65-1.95 [0.65 x Vcc - 0.65 x Ve - \
23-27 1.7 - 1.7 -
3.0-3.6 2.0 - 2.0 -
45-55 ]0.70x Vce - 0.70 X Ve -
ViL LOW Level Input Voltage 1.65-1.95 - 0.35x Ve - 0.35x Ve \%
23-27 - 0.7 - 0.7
3.0-36 - 0.8 - 0.8
45-55 - 0.30 X Ve - 0.30 x Vce
VoH High-Level Output Voltage | V, =V qorV,_ \Y,
loq = —100 pA 1.65t055 | Vgc—-0.1 - Vee—0.1 -
lon = -4 mA 1.65 1.29 - 1.29 -
loq = -8 mA 23 1.8 - 18 -
lon =-12 mA 2.7 2.2 - 2.2 -
lon = —16 MA 3.0 2.4 - 2.4 -
lon = —24 mA 3.0 2.2 - 2.2 -
IOH =-32mA 4.5 3.7 - 3.7 -
VoL Low-Level Output Voltage V)= VyorV, \Y
loL = 100 pA 1.65t05.5 - 0.1 - 0.1
loL = 4 mA 1.65 - 0.24 - 0.24
loL =8 mA 23 - 0.3 - 0.3
loL = 12 mA 2.7 - 0.4 - 0.4
loL = 16 mA 3.0 - 0.4 - 0.4
loL =24 mA 3.0 - 0.55 - 0.55
loL =32 mA 4.5 - 0.6 - 0.6
Iy Input Leakage Current Vi=0to55V 3.6 - 5.0 - 5.0 A
lorr Power Off Leakage Current | V;=5.5V or 0 - 10 - 10 uA
Vo=55V
lcc Quiescent Supply Current V| =5.5V or GND 3.6 - 10 - 10 HA
Alce Increase in Icc per Input ViH=Vec-06V | 231t03.6 - 500 - 500 nA
AC ELECTRICAL CHARACTERISTICS
Ta =-40°C to +85°C | Ta =-40°C to +125°C
Symbol Parameter Test Condition Vee (V) Min Max Min Max Unit
tpLH, tPHL (P:rF?pagation Delay, Waveform 1 1.65t0 1.95 - 12.5 - 12.5 ns
to or
n 10 (Qn or Qn) 2.3t02.7 - 8.4 - 8.4
2.7 - 8.0 - 8.0
3.0t0 3.6 - 7.0 - 7.0
45t05.5 - 5.0 - 5.0
tpLH, tPHL Psr_opaga(tjﬂn Delay, Waveform 2 1.65t0 1.95 - 12.5 - 12.5 ns
or to or
(Son 0r Con) 0 (Qn 0r Qn) 231027 - 8.4 - 8.4
2.7 - 8.0 - 8.0
3.0t0 3.6 - 7.0 - 7.0
45t05.5 - 5.0 - 5.0
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AC ELECTRICAL CHARACTERISTICS (continued)

74LCX74

Tp =—40°C to +85°C | Tp = —-40°C to +125°C
Symbol Parameter Test Condition Vee (V) Min Max Min Max Unit
fmax Clock Pulse Frequency Waveform 1 1.65t0 1.95 90 - 90 - MHz

23t0 2.7 150 - 150 -
2.7 150 - 150 -
3.0t0 3.6 150 - 150 -
45t05.5 150 - 150 -

ts Setup Time Waveform 1 1.65t0 1.95 4.0 - 4.0 - ns
23t0 2.7 4.0 - 4.0 -
2.7 25 - 2.5 -
3.0t0 3.6 25 - 25 -
451055 25 - 25 -

th Hold Time Waveform 1 1.65t0 1.95 2.0 - 2.0 - ns
23t02.7 2.0 - 2.0 -
2.7 1.5 - 15 -
3.0t0 3.6 15 - 15 -
451055 1.5 - 1.5 -

tw Pulse Width, CP, Waveform 4 1.65t0 1.95 4.0 - 4.0 - ns
23t0 2.7 4.0 - 4.0 -
2.7 3.3 - 3.3 -
3.0t0 3.6 3.3 - 3.3 -
45t05.5 3.3 - 3.3 -

Pulse Width, Spy, or Cpp, Waveform 4 1.651t0 1.95 4.0 - 4.0 - ns
23t02.7 4.0 - 4.0 -
2.7 3.6 - 3.6 =
3.0t0 3.6 3.3 - 3.3 -
451055 3.3 - 3.3 -

trec Recovery Time Waveform 3 1.65t0 1.95 4.5 - 4.5 - ns
23t02.7 4.5 - 4.5 -
2.7 3.0 - 3.0 -
3.0t0 3.6 25 - 25 -
451055 25 - 25 -

tosHL, Output to Output Skew 1.65t0 1.95 - - - - ns
fostH 231027 - - - -
2.7 - - - -

3.0t0 3.6 - 1.0 - 1.0

45t05.5 - - - -

6. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.

The specification applies to any outputs switching in the same direction, either HIGH-to-LOW (tggp) or LOW-to—-HIGH (tos R)-
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74LCX74

DYNAMIC SWITCHING CHARACTERISTICS

Ta =+25°C
Symbol Parameter Condition Vee (V) Typ Unit
VoLp Quiet Output Dynamic Peak Vg C =50pF Vip=33V,V_ =0V 3.3 0.8 \%
C_ =30pF,V|y=25V,V, =0V 25 0.6
Vorv Quiet Output Dynamic Valley Vo, C =50pF Vip=33V,V_ =0V 3.3 -0.8 \%
C_ =30pF,V|y=25V,V, =0V 25 -0.6
CAPACITANCE
Symbol Parameter Condition Typ Unit
CiNn Input Capacitance Vce =0pen, V=0V orVce 7 pF
Court Output Capacitance Vee =33V, V|=0VorVce 8 pF
Cpp Power Dissipation Capacitance Vee =33V, V|=0VorVce, f=10 MHz 25 pF
www.onsemi.com Share Feedback
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74LCX74

AC Loading and Waveforms (Generic for LCX Family)

OF;EN Test Switch Position
Vioan A iGND tpLH / tpHL Open
tpLz /tpzL VLoAD
R tpuz / tpzH GND
gPuT DUT -[ OUTPUT
Rt RL :[CL*

C_ includes probe and jig capacitance
Rt is Zoyr of pulse generator (typically 50 Q)
f =1 MHz, tyy = 500 ns

Figure 4. Test Circuit

Vce
Dn Vm
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WAVEFORM 1 - PROPAGATION DELAYS, SETUP AND HOLD TIMES
tr =t = 2.5 ns, 10% to 90%; f = 1 MHz; tyy = 500 ns

_X Vcc

SDn
——————————————— oV
Vce
CDn
oV
< tp > = tpHL
On 7Z Vm li vm
VoL
— e S
On vm vm
< tPHL —Pi 7

WAVEFORM 2 - PROPAGATION DELAYS
tr = tF = 2.5 ns, 10% to 90%; f = 1 MHz; ty, = 500 ns
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74LCX74

t Vce
_\4 - w >
SDn, CDn Z vm

trec

CPn 7
oV

WAVEFORM 3 - RECOVERY TIME
tr = tr = 2.5 ns from 10% to 90%; f = 1 MHz; t,, = 500 ns

/ N

Vcc
NGt
SDn, CDn, CPn —i vm 7 vm

————— oV
WAVEFORM 4 - PULSE WIDTH
tr =t = 2.5 ns (or fast as required) from 10% to 90%;
Output requirements: Vo <0.8V, Voy 22.0V

Vce, V Ry, Q CL, pF ViLoaD Vm, V Vy, V
1.651t01.95 500 30 2xVce Vee /2 0.15
231027 500 30 2xVce Vee !l 2 0.15
2.7 500 50 6V 15 0.3
3.0t03.6 500 50 6V 15 0.3

451055 500 50 2xVce Vee /2 0.3

Figure 5. Waveforms
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Schematic Diagram (Generic for LCX Family)
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Figure 6. Schematic Diagram
ORDERING INFORMATION
Device Marking Package Shipping’
74LCX74MTCX LCX TSSOP-14 2500 Units / Tape & Reel
74 (Pb-Free, Halide Free)
74LCX74BQX LCX74 QFN14 3000 Units / Tape & Reel
(Pb-Free, Halide Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
*—Q Suffix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC—Q100 Qualified and PPAP

Capable.
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