NLSF1174

Hex D Flip-Flop with

Common Clock and Reset

This device consists of six D flip-flops with common Clock and
Reset inputs. Each flip-flop is loaded with a low-to-high transition of
the Clock input. Reset is asynchronous and active low. All

inputs/outputs are standard CMOS compatible.

Features
¢ Qutput Drive Compatibility: 10 LSTTL Loads

¢ OQutputs Directly Interface to CMOS
* Operating Voltage Range: 2to 6 V
¢ Low Input Current: 1.Q.A

e MSL Level 1

* Chip Complexity: 162 FET
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This pad must be isolated or connected to V¢c.
Figure 1. Pin Assignment (Top View)
FUNCTION TABLE
Inputs Output
Reset Clock D Q
L X X L
H a H H
H a L L
H L X No Change
H s X No Change
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Figure 2. Logic Diagram
DESIGN/VALUE TABLE
Design Criteria Value Units
Internal Gate Count* 40.5 ea.
Internal Gate Propagation Delay 15 ns
Internal Gate Power Dissipation 5.0 uw
Speed Power Product .0075 pJ

*Equivalent to a two-input NAND gate.
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MAXIMUM RATINGS (Note 1)

Symbol Parameter Value Unit
Vee DC Supply Voltage (Referenced to GND) —-05t0 +7.0 \%
VN DC Input Voltage (Referenced to GND) —15t0Vee +15 \%
Vout DC Output Voltage (Referenced to GND) (Note 2) —0.5t0 Ve +05 \Y,
IIN DC Input Current, per Pin +20 mA
louT DC Output Current, per Pin +25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
Tste Storage Temperature Range —65to +150 °C
T Lead Temperature, 1 mm from Case for 10 Seconds PDIP, SOIC, TSSOP 260 °C
T Junction Temperature Under Bias +150 °C
03a Thermal Resistance QFN 80 °C/W
Pp Power Dissipation in Still Air at 85°C QFN 800 mw
MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 30 to 35 UL 94 V-O @ 0.125in
VEsp ESD Withstand Voltage Human Body Model (Note 3) >2000 \%

Machine Model (Note 4) >100
Charged Device Model (Note 5) >500
lLatcH-up | Latch-Up Performance Above V¢ and Below GND at 85°C (Note 6) +300 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated
conditions is not implied.

lo absolute maximum rating must be observed.

Tested to EIA/JJESD22-A114-A.

Tested to EIA/JJESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JESD78.

For high frequency or heavy load considerations, see the ON Semiconductor High- Speed CMOS Data Book (DL129/D).

Nogh,wd

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 Vv
Vins Vout | DC Input Voltage, Output Voltage (Referenced to GND) (Note 8) 0 Vee vV
Ta Operating Temperature, All Package Types -55 +125 °C
tr t Input Rise and Fall Time (Figure 4) Vec =20V 0 1000 ns

Vec =45V 0 500
Vec=6.0V 0 400

8. Unused inputs may not be left open. All inputs must be tied to a high- or low-logic input voltage level.
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DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)

v Guaranteed Limit
cc
Symbol Parameter Test Conditions \ —55°Ct025°C | <85°C | =125°C | Unit
VIH Minimum High-Level Input Vour=0.1VorVec-0.1V 2.0 15 15 15 Y
Voltage |lout] = 20 pA 45 3.15 3.15 3.15
6.0 4.2 4.2 4.2
VL Maximum Low-Level Input Voutr=0.1VorVegc-0.1V 2.0 0.5 0.5 0.5 \%
Voltage |lout] = 20 pA 45 1.35 1.35 1.35
6.0 1.8 18 1.8
VoH Minimum High-Level Output ViN= Vg or VL 2.0 1.9 1.9 1.9 \
Voltage |lout|] = 20 pA 45 4.4 4.4 4.4
6.0 5.9 5.9 5.9
VIN =V or Vi
lloutl = 4.0 mA 45 3.98 3.84 3.7
|lout] = 5.2 mA 6.0 5.48 5.34 5.2
VoL Maximum Low-Level Output VIN = Vg or VL 2.0 0.1 0.1 0.1 \Y
Voltage |lout] = 20 uA 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
VIN =V or Vi
|lout] = 4.0 mA 45 0.26 0.33 0.4
llout] = 5.2 mA 6.0 0.26 0.33 0.4
N Maximum Input Leakage Current | V|y = Vcc or GND 6.0 +0.1 +1.0 +*1.0 uA
lcc Maximum Quiescent Supply VN = Vee or GND 6.0 4.0 40 160 uA
Current (per Package) lout = 0 UA

9. Information on typical parametric values, along with high frequency or heavy load considerations, can be found in the ON Semiconductor
High- Speed CMOS Data Book (DL129/D).

AC ELECTRICAL CHARACTERISTICS (C_ =50 pF, Input t; = t;= 6.0 ns)

Symbol Parameter Vce Guaranteed Limit Unit
v —55°Ct0 25°C | =85°C | <125°C
frnax Maximum Clock Frequency (50% Duty Cycle) 2.0 6.0 4.8 4.0 MHz
(Figures 4 and 7) 4.5 30 24 20
6.0 35 28 24
tPLH Maximum Propagation Delay, Clock to Q 2.0 110 140 165 ns
tPHL (Figures 5 and 7) 45 22 28 33
6.0 19 24 28
tpLH Maximum Propagation Delay, Reset to Q 2.0 110 140 160 ns
tPHL (Figures 2 and 7) 45 21 28 32
6.0 19 24 27
tTLH Maximum Output Transition Time, Any Output 2.0 75 95 110 ns
tTHL (Figures 4 and 7) 4.5 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance 10 10 10 pF

10.For propagation delays with loads other than 50 pF, and information on typical parametric values, see the ON Semiconductor High- Speed
CMOS Data Book (DL129/D).

Typical @ 25 °C, Vcc =5.0V

Cep Power Dissipation Capacitance, per Enabled Output (Note 11) 62 pF

11. Used to determine the no-load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vec. For load considerations, see the ON
Semiconductor High- Speed CMOS Data Book (DL129/D).

http://onsemi.com
4



NLSF1174

TIMING REQUIREMENTS (C,_ = 50 pF, Input t; = t; = 6.0 ns)

Guaranteed Limit
v —55°C to 25°C =85°C <125°C
cc
Symbol Parameter Figure \Y Min Max Min Max Min Max | Unit
tsy Minimum Setup Time, Data to Clock 6 2.0 50 65 75 ns
45 10 13 15
6.0 9.0 11 13
th Minimum Hold Time, Clock to Data 6 2.0 5.0 5.0 5.0 ns
45 5.0 5.0 5.0
6.0 5.0 5.0 5.0
trec Minimum Recovery Time, 5 2.0 5.0 5.0 5.0 ns
Reset Inactive to Clock 45 5.0 5.0 5.0
6.0 5.0 5.0 5.0
tw Minimum Pulse Width, Clock 4 2.0 75 95 110 ns
45 15 19 22
6.0 13 16 19
tw Minimum Pulse Width, Reset 5 2.0 75 95 110 ns
45 15 19 22
6.0 13 16 19
tr t Maximum Input Rise and Fall Times 4 2.0 1000 1000 1000 ns
45 500 500 500
6.0 400 400 400
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Figure 3. Expanded Logic Diagram
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Figure 4. Switching Waveform
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Figure 5. Switching Waveform
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*Includes all probe and jig capacitance

Figure 7. Test Circuit
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DEVICE ORDERING INFORMATION

NLSF1174

Device Nomenclature

Circuit Device Package | Tape & Reel
Device Order Number | Indicator | Technology Function Suffix Suffix Package Type Tape & Reel Size
NLSF1174MNR2 NL SF 1174 MN R2 QFN 7-inch/2500 Unit

PIN1/PRODUCT ORIENTATION CARRIER TAPE
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USER DIRECTION OF FEED

Figure 8.
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PACKAGE DIMENSIONS

QFN-16
MN SUFFIX
CASE 485G-01
ISSUE A
X NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS.
< (Al > 3. DIMENSION D APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED PAD
- AS WELL AS THE TERMINALS.
T
O | MILLIMETERS INCHES
DIM| MIN [ MAX | MIN | MAX
| A 300BSC 0.118 BSC
B 3.00BSC 0.118 BSC
-——+—— —r B] C | 080 | 1.00 | 0.031 | 0039
| D | 023 0280009 | 0011
E | 175 | 1.85 | 0.069 | 0.073
| F | 175 | 1.85 | 0069 | 0.073
| G 0.50 BSC 0.020 BSC
O 0.25 (0.010) T H | 0875 [ 0.925 | 0.034 [ 0.036
J 0.20 REF 0.008 REF
K | 000 [ 0.05 ] 0000 [ 0.002
E 0.25(0.010)| T L | 035 | 045 0014 | 0018
[ 1,50 BSC 0.059 BSC
N 1,50 BSC 0.059 BSC
3 l P | 0875 | 0925 | 0.034 [ 0.036
i ] R | 060 [ 080 0024 [ 0.031
R c
—A—T — O OO O—=X £ SEATING
O] 0.08(0.003)| T k] 1 T -T- | PLANE

[@]@ 010000 @]T]X]Y]

http://onsemi.com
8



NLSF1174

Notes
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ON Semiconductor and ..." are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make
changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death
may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

Literature Fulfillment : JAPAN : ON Semiconductor, Japan Customer Focus Center
Literature Distribution Center for ON Semiconductor 2-9-1 Kamimeguro, Meguro-ku, Tokyo, Japan 153-0051
P.O. Box 5163, Denver, Colorado 80217 USA Phone: 81-3-5773-3850
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada . . :

Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada ON Semiconductor Website - http://onsemi.com
Email: ONlit@hibbertco.com For additional information, please contact your local

les R ive.
N. American Technical Support : 800-282-9855 Toll Free USA/Canada Sales Representative
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