TOSHIBA

INTEGRATED CIRCUIT

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT
TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

TECHNICAL DATA SILICON MONOLITHIC

DUAL D-TYPE FLIP FLOP WITH PRESET AND CLEAR

The TC74LVQ74 is a high speed CMOS D-FLIP FLOP
fabricated with silicon gate and double-layer metal
witing C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high
speed operation while maintaining the CMOS low power
dissipation.

The signal level applied to the D INPUT is transferred to
Q OUTPUT during the positive going transition of the CK
pulse.

CLR and PR are independent of the CK and are
accomplished by setting the appropriate input to an "L”
level.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES
¢ High speed : fmax=147MHz (Typ.) (Vcc=3.3V)
® Low power dissipation : Icc=2.5xA (Max.) (Ta=25°C)
¢ Input voltage level T V)L=0.8V (Max.) (Vcc=3V)
ViH=2.0V (Min.) (Vcc=3V)
¢ Symmetrical output impedance
lorl=loL=12mA (Min)
e Balanced propagation delays
tpLH=tpHL
® Pin and function compatible with 74HC74

TC74LVQ74F

SOP14-P-300-1.27
TC74LVQ74FN

SOL14-P-150-1.27
TC74LVQ74FS

SSOP14-P-225-0.65

Weight

SOP14-P-300-1.27 : 0.18g (Typ.)
SOL14-P-150-1.27 : 0.12g (Typ.)
SSOP14-P-225-0.65 : 0.07g (Typ.)

d only as a guide for the ibility ts assumed by

The inf d herein
TOSHIBA CORPORATION for any lnfrlngemem: of Imellenunl property or other rlgh\s o' the third panles which may result from its use.
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No license Is granted by under i property or other rights of TOSHIBA CORPORATION or others. 1996-09.09
@ TOSHIBA Is continually working to Impmve the quali!y lnd the rﬂhbillty of hs products. Nevertheless, semiconductor devices in genersl can
malfunction or fall due to their and o to physical stress. R is the responsibility of the buyer, when
utllizing TOSHIBA products, to observe standards of safety, and to avoid In which a of fallure of a TOSHIBA product TOSHIBA CORPORATION

could cause koss of human life, bodily Injury or damage to

property.
In developing your designs, please ensure that TOSHIBA products are used within spedified operating ranges as set 'orsh in the most recent
products speciications. Also, piease keep in mind the precautions and conditions set forth in the TOSHIBA
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

PIN ASSIGNMENT
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Supply Voltage Range Vee -0.5~7.0 V'
DC Input Voltage VIN =0.5~Vcc+0.5 \'
DC Output Voltage VouTt =0.5~Vec+0.5 Vv
Input Diode Current 4 +20 mA
Output Diode Current lok 50 mA
DC Output Current louT *50 mA
DC V¢ /Ground Current Icc 100 mA
Power Dissipation Pp 180 mWwW
Storage Temperature Tstg ~-65~150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee 2.0~3.6 \'
Input Voltage VIN 0~Vcc \'
Output Voltage VouTt 0~Vcc \)
Operating Temperature Topr -40~85 °C
Input Rise And Fall Time dt/dv 0~100 ns/v
ELECTRICAL CHARACTERISTICS
DC characteristics
SYM- v Ta=25°C Ta = —-40~85°C
TEST 1 CcC NIT
PARAMETER BOL ST CONDITION V) | MIN. | TYP. [MAX. | MIN. | MAX. u
Input “H” Level | Viy 30| 20| — — 2.0 — v
Voltage “L" Level | V)L 30 — - 08| — 0.8
VIN |loy=-50zA 30| 29| 30 | — 29 | —
“H” Level |voy | =VIH
Output or VL loH=-12mA | 3.0 | 2.58 — — 2.48 — v
Voltage VIN  |loL=50uA 30 — o0 | 01} — 0.1
“L” Llevel | VoL | =VIH
or V) {loL= 12mA 30| — — 0.36 — 0.44
Input Leakage Current | Iy | Vin=Vcc or GND 36 — — | £0.1 — | £1.0 | A
Quiescent Supply _
Current lcc | VIN=Vcc or GND 36| — - 25 — 25.0 | pA
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INTEGRATED CIRCUIT

TOSHIBA TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

TECHNICAL DATA

TIMING REQUIREMENTS (Input t; = tf = 3ns)

Ta=25°C |[Ta= ~40~85°
PARAMETER SYMBOL| TEST CONDITION - 2 3¢ UNIT
Vee (V) UMIT LMIT
Minimum Puilse Width | t,, (L) 2.7 9.0 10.0
{CK) tw (H) 33+0.3 7.0 7.0
Minimum Pulse Width to (1) 2.7 9.0 10.0
(CLR, PR) w 3.3%0.3 7.0 7.0
- ) 2.7 7.5 8.5 ns
Minimum Set-up Time tg 33+03 6.0 5.0
- . 2.7 1.0 1.0
Minimum Hold Time th 33:03 10 0
Minimum Removal ¢ 2.7 6.0 6.0
Time (CLR, PR) rem 3303 4.0 4.0
AC characteristics (Input ty =tf=3ns, C{ =50pF, R =500(})
SYM- | TEST CONDITION Ta=25°C Ta= -40~85°C|
PARAMETER BoL | TEST €O Ve V) | MIN. | TYP. [MAX. | MIN. | MAX | ©
Propagation Delay toLH 2.7 —_ 90| 19.7 | 1.0 | 23.0 ns
Time (CK-Q, Q) toHL 33103 | — 75| 140 ] 1.0 | 16.0
Propagation Delay toLH 2.7 — 84 169 | 1.0 | 19.0 ns
Time (CIR, PR-Q, Q) toHL 33303 | — 70 [ 120 ] 10 | 135
Maximum Clock fMAX 2.7 55 110 | — 45 ~ | MHz
Frequency 3.3103 70 130 — 65 —
Output To Output tosLH 2.7 —_ — 15 — 1.5
Skew toquL | VOt 33303 — | — | 15| — | 15| ™
Input Capacitance CIN |(Note 2) —_ 5 0] — 10 | pF
Power Dissipation
Capacitance Cpp |(Note3) - ¥ - - - pF

{Note 1) Parameter guaranteed by design.
(tosLH =ltpLHm = tpLHnl: tosHL =ltpHLm — tpHLND

(Note 2) Parameter guaranteed by design.

(Note 3) Cpp is defined as the value of the internal equivalent capacitance which is
calculated from the operating current consumption.
Average operating current can be obtained by the equation:

lcc (opr) =CPD - Ve fin+Icc/2 (per F/F)
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INTEGRATED CIRCUIT
TOSHIBA TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

TECHNICAL DATA

Noise characteristics (Ta =25°C, Input ty=tf=3ns, C| =50pF, R =500()

PARAMETER SYMBOL TEST CONDITION Vee V) TYP. | LIMIT | UNIT

Quiet Output Maximum Dynamic VoLp 33 0.3 08 v
VoL

Quiet Output Minimum Dynamic VoLv 33 |-03 |-08 v
VoL

Minimum High Level Dynamic

Input Voltage VIHD 33 - 20 1V

Maximum Low Level Dynamic Input

Voltage ViLD 33 - 0.8 v
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| CORATED - CIRCUIT 1 re7a1vq7ar, Teravarzarn, TeraLvarars

TOSHIBA

TECHNICAL DATA

OUTLINE DRAWING
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Weight : 0.18g (Typ.)
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INTEGRATED CIRCUIT
TOSHIBA TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS
TECHNICAL DATA

OUTLINE DRAWING
SOL14-P-150-1.27 Unit : mm
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Weight : 0.12g (Typ.)
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INTEGRATED CIRCUIT
TOSHIBA TC74LVQ74F, TC74LVQ74FN, TC74LVQ74FS

TECHNICAL DATA

OUTLINE DRAWING
SSOP14-P-225-0.65 Unit : mm
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Weight : 0.07g (Typ.)
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