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TinyLogic™ UHS D-Type Flip-Flop with 3-STATE Output

General Description

The NC7SZ374 is a single positive edge-triggered D-type
CMOS Flip-RAop with 3-STATE output from Fairchild’s Ultra
High Speed Series of TinyLogic™ in the space saving
SC70 B-lead package. The device is fabricated with
advanced CMOS technology to achieve ultra high speed
with high output drive while maintaining low static power
dissipation over a very broad Vg operating range. The
device is specified to operate over the 1.8V-5.5V Vo
range. The inputs and output are high impedance when
Vg is OV. Inputs tolerate voltages up to 7V independent of
Voo operating voltage. This single flip-flop will store the
state of the D input that meets the setup and hold time
requirements on the LOW-to-HIGH Clock (CP) transition.

The output tolerates voltages above Vg in the 3-STATE
condlition.

Features

B Space saving SC70 6-lead package

W Ultra High Speed:; tpp 2.6 ns Typ into 50 pF at 5V Vo
B High Output Drive; £ 24 mA at 3V Voo

W Broad Vg Operating Range; 1.8V to 5.5V

B Matches the performance of LCX when operated at
3.3V Voo

B Power down high impedance inputs/output
B Overvoltage tolerant inputs facilitate 5V — 3V translation

Ordering Code:

Order Package Package Package Description Supplied As
Number Number Top Mark
NC7S8Z374P6 MAAQOBA Z74 B-Lead SC70, EIAJ SC88, 1.25mm Wide 250 Units on Tape and Reel
NC78Z374PBX MAAQOBA Z74 B-Lead SC70, EIAJ SC88, 1.25mm Wide 3k Units on Tape and Reel
Pin Descriptions Logic Symbol
IEEE/IEC
Pin Names Description
D Data Input
CP Clock Pulse Input
OE QOutput Enable Input
Q Flip-Flop Output
Function Table
Inputs Output
cP D OE Q
e L L L
e H L H (Top View)
-~ X L Q,
< X m = Pin One Orien|§|ti|:|;|| Eggram

H=HIGHLcgic Level

z X = Immatarial
L =LOW Logic Level Qp

High Impedance
Nec change in data

TinyLogic™ 12 a trademark of Fairchild Semiconductor Corporation

e View) ey

HEH

Pinire

AAA represents Package Top Mark - see ordering code

Note: Crientation of Top Mark determines Pin One loccation Read the top
package mark left to nght Pin One 1= the lower left pin {see diagram)
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NC7SZ374

Absolute Maximum Ratingsote 1)

Supply Voltage (V) 0.5V to +7.0V
DC Input Voltage (V' n) —0.5V to +7.0V
DC Qutput Voltage (Vo i7) —0.5Y to +7.0V
DC Input Diode Current (I k)

Vi < OV -50 mA
DC Cutput Diode Current {lk)

VDUT <0V —50 mA
DC Qutput (I 1) Source/Sink Current +50 mA
DC Vccﬂ'GND Current (ICdIGND) +50 mA
Storage Temperature Range (Tgrg) —65°C to +150°C
Junction Temperature under Bias (T,) 150°C
Junction Lead Temperature {T,)

{Soldering, 10 seconds) 260°C
Power Dissipation (P} @ +85°C 180 mwW

DC Electrical Characteristics

Recommended Operating
Conditions

Power Supply

Operating (Vo) 1.8Vto 5.5V

Data Retention 1.5V to 5.5V
Input Voltage {Vy) 0Vto 5.5V
Output Voltage (V1)

Active State 0V to Vg

3-STATE 0Vto 5.5V
Input Rise and Fall Time {t,, t;)

Voo = 1.8V, 2.5V10.2V 0to 20 ns/V

Voo = 3.3V 10.3V Oto 10 ns/V

Voo =55V 0.5V 0to 5 ns/V
Operating Temperature (Tx) —40°C to +85°C
Thermal Resistance (B a) 350° CAW

Note 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannct be guaranteed The device should not be oper-
ated at these imits The parametnc values defined in the Electrical Charac-
tenstics tables are not guaranteed at the absolute maximum ratings The
'Recommended Operating Conditions” table will define the conditions for
actual device operation

VYee Ta =+25°C Ta=-40°Cto +85°C
Symbol Parameter Units Conditions
V) Min Typ Max Min Max
Vi HIGH Level Control 18 0.76 Yoo 0.75 Vg v
Input Voltage 231055 0.75 Vg 0.7 Vpp
YL LOW Level Control 18 025 Ve 026V v
Input Voltage 231055 0.3 Vpp 0.3 Vpp
You HIGH Level Control 18 1.7 1.8 1.7
Quiput Voltage 23 22 23 22
lop =—100 pA
30 29 3.0 29
4.5 4.4 4.5 4.4 Vo |ViN=VH
23 19 215 19 lon= —-8mA
30 24 28 2.4 lgy =—16mA
30 23 268 23 loy =—24 mA
45 38 42 38 lon =—32mA
VoL LOW Level Control 1.8 0.0 0.1 0.1
Qutput Voltlage 23 00 o1 0.1
3.0 0.0 01 0.1 o =100 pA
45 0.0 01 0.1 Vo[ Vin=VYy
23 0.10 03 03 MoL= 8mA
30 0.15 0.4 0.4 lg. =16 MA
30 022 055 0.55 loL =24 mA
45 022 055 055 o =32 mA
Iy Input Leakage Current 01055 +0.1 1.0 HA |0V <55V
loz 3-STATE Output Leakage 1.810 55 0.5 5.0 HA [Viy=ViLorViy
0< VguT <55V
lorr Power Off Leakage Current 00 1.0 10 HA | ViyorVour =55V
oo Quiescent Supply Current 181055 1.0 100 pA | Viy=5.5V, GND
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AC Electrical Characteristics

Symbol Paramatar Vee Ta-r2eC Ta- 40°Cto 85°C Units Conditions Fig.
4 v) Min Typ Max Min Max No.
Tmax Maximum Clock 18 100 Figure 1

Frequency 25102 125 MHz |G| =50pF Figure 3
33:03 150 R = 5000, S4 =Open
50+05 175
ipLy Propagation Delay 1.8 25 6.5 10.0 25 1.0 Figure 1
ppL CPioQ 25+02] 20 38 65 20 7.0 C =15pF Figure 3
33+03 1.5 28 4.5 1.4 50 ns R =1MaQ
5005 1.0 22 35 1.0 38 54=0pen
33+03 20 34 55 1.6 6.2 C =50pF Figure 1
50105 1.5 26 4.0 1.4 47 R =500%, S;=0pen |Figure 3
ipzL Quiput Enable Time 18 20 6.0 9.0 20 95 C| =50pF, ¥ = 2x Vs | Figure 1
1pzH 2502 20 37 6.0 1.8 6.6 ns [Ry Rp=5000 Figure 4
33+03[ 15 28 50 14 53 51 = GND for 1pzy
50+05 1.0 22 3.7 1.0 3.9 1=V fortpz
ipLz Output Disable Time 18 20 51 8.0 20 85 C| =50pF, V| =2xVpp |Figure 1
1pHz 25102 20 35 6.0 1.8 6.3 ns |[Ry Rp=5009Q Figure 4
3303 1.5 28 4.5 1.4 47 S1=CGND for tppz
50+06[ 10 23 37 1.0 39 S1 =V, forip z
ig Setup Time, 25+02 25 G| =50 pF Figure 1
CPwoD 33+03 20 ns |R_=500%, §,;=0pen |Figure 5
5005 1.5
im Hold Time, 25+02 1.5 G| =50 pF Figure 1
CPioD 3303 1.5 ns R =500%G, S1=0pen |Figure 5
50+05 1.6
Ty Pulse Width, CP 25102 3.0 CL =50pF Figure 1
33+03 2.8 ns |R_ =500%, S;=0pen |Figure 5
50+05 25
Capacitance (uote 2)
Symbol Parametar Typ Max Units Conditions
Cin Input Gapacitance 3 pF Vo =0pen, V) 0V or Voo
Cout Qutput Gapacitance 4 pF Vo =33V, Viy=0Vor Vg
Crp Power Dissipation Capacitance {Note 3) 10 pF Voo =33V
12 Voo =5.0V

Note 2: Ty = +25C f=1MHz

Note 3: Cpp 12 defined as the value of the internal equivalent capacitance which 1= derved from dynamic operating current consumption {lggp) at no output
loading and cperating at 50% duty cycle (See Figure 2) Cpp 15 related to loqp dynamic operating current by the expression
leco = {Cpp) Vee) (find + (locetatic)
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AC Loading and Waveforms

VCC

P>
G Dutput

OE | CLI
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C_ includes load and stray capacitance
Input PRR =1 0MHz, t,,= £00 ng
FIGURE 1. AC Test Circuit

CPInput  50%
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1
CP Input = AC Waveform, t, =t =18 ns,
CP Input PRR =10 MHz, Duty Cycle = £0%
D Input PRR = EMHz, Duty Cycle = 0%
FIGURE 2. lggp Test Circuit
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FIGURE 3. AC Waveforms
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FIGURE 4. AC Waveforms
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FIGURE 5. AC Waveforms
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Tape and Reel Specification

TAPE FORMAT
Package Tape Number Cavity Cover Tape

Designator Sectfion Cavities Status Status
Leader (Start End) 125 {typ) Empty Sealed

P& Carrier 250 Filled Sealed

Trailer {Hub End) 75 (typ) Empty Sealed

Leader (Start End) 125 (typ) Empty Sealed

P&X Carrier 3000 Filled Sealed

Trailer {Hub End) 75 (typ) Empty Sealed

TAPE DIMENSIONS inches (millimeters)

A 0.061£0.202 ThP.
r RIRCE |

i

WL/

A0ATIED 067 TeP N A 2.353

B [FREEY | [+] | [1.35]

4/ L,

1AM LLN\ -

mm@m St

FIRFZTON OF FFFR ——————————

SzCTION B-E

AT [

& TAMGEN™ PO NTZ CAVITY
| P
3¢ WA TP
SECTION a-4
BZND RADIUS NOT TO SCALE
Package Tape Size DIM A DIM B DIMF DIM K, DIM P1 DIM W
0.093 0.096 0.138 £ 0.004 | 0.053 £ 0.004 0.157 0.315£0.004
5C70-6 8 mm
(2.35) (2.45) (3.5+010) | (1.35£0.10) ) 8+0.1)

5 www.fairchildsemi.com
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REEL DIMENSIONS inches (millimeters)

TAPE SLOT

B
poo|l =y = r -
| ¢
. [
I pETAIL X DETAIL X _,” st
SCALE: 3x _J L—'
Wo
Tape A B c D N Wi w2 W3
Size
. 7.0 [ 0059 | 0512 | 0795 | 2185 |0.331+ 0.059/-0.000 0567 W1 +0.078/-0.039
MM (77.8) | (150 | (13.00) | (20.20) | (55.00) | (840 + 1.50:-0.00) {14.40) (W1 +2.00/-1.00)
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Physical Dimensions inches (millimeters) unless otherwise noted
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6-Lead SC70, EIAJ SC38, 1.25mm Wide
Package Number MAAOG A

UFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herain:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b} support or sustain lite, and {c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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