100331
Low Power Triple D Flip-Flop

General Description

The 100331 contains three D-type, edge-triggered master/
slave flip-flops with true and complement outputs, a Com-
mon Clock (CP¢), and Master Set (MS) and Master Reset
(MR) inputs. Each flip-flop has individual Clock (CPy), Direct
Set (8Dy) and Direct Clear (CDy,) inputs. Data enters a mas-
ter when both CP,, and CP¢ are LOW and transfers to a
slave when CP,, or CP¢ (or both) go HIGH. The Master Set,
Master Reset and individual CDy, and SDj, inputs override
the Clock inputs. All inputs have 50 k) pull-down resistors.
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Features
B 35% power reduction of the 100131
m 2000V ESD protection
B Pin/function compatible with 100131
B Voltage compensated operating range = —4.2V to

—5.7V
Available to industrial grade temperature range
Available to MIL-STD-883
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Logic Symbol
Pin Names Description
P —
K CPo-CP» Individual Clock Inputs
CP¢c Common Clock Input
TP CPi  CPs Do D: Do Dg-Dy Data Inputs
—|cPe CDo-CDs» Individual Direct Clear Inputs
] 2? 8Dy, Individual Direct Set Inputs
i 2
—{ sy MR Master Reset Input
—sp, MS Master Set Input
] SDI\ZAR Ms Qo Q1 Q2 EO_Q_Z Data Outputs
I I I T | T I T Qo-Q2 Complementary Data Outputs
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions
If Milltary/Aerospace specifled devices are required,
please contact the National Semiconductor Sales Caégnl';zlrﬁ):?ar?turc (Te) Cto +B5°C
Office/Distributors for avallabllity and specifications. Industrial —40°C 1o +B5C
Storage Temperature (TgTg) —65"Cto +150°C Military 55°G to + 1925°C
Maximum Junction Temperature (T ) Supply Voltage (Veg) S7Vta 4.2V

Cearamic +178°C

Flastic +150°C
Pin Petential to

Greund Pin (VEE) —TF.0Vto +0.5V
Input Voltage (DG) Vecto +0.5V
Qutput Current

(DG Cutput HIGH) —50mA
ESD (MNote 2) = 2000V
Note 1: Absolute maximum ratings are those values beyand which the de-
vice may be damaged ar have its useful life impaired. Functional operation
undar lhesa condilions is nol imglied
Note 2: ESD testing conforms to MIL-STD-88%, Method 3015.
Commercial Version
DC Electrical Characteristics
Veg —  42Vi0 5.7V, Voo — Yoca — GND, Te — 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions
Vo Output HIGH Voltage —1025 —855 —870 mV Vin ~ Vg (Max) Loading with
VoL Output LOW Voltage 1830 1705 1620 mv arvi (Min) Sonto 2.0V
VOHC Output HIGH Voltage —1035 mV Vin — Vg (Min) Loading with
VoLo Output LOW Voltage 1810 mv arvL (Max) Sonto 2.0V
VIH Input HIGH Voltage 1185 _a70 my Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage 1830 1475 my Guaranteed LOW Signal
for All Inputs

IR Input LOW Current 0.5 A Vin — VL (Min)
lH Input HIGH Current 240 rA Vin ~ Vg (Max)
IEE Powaer Supply Gurrent 128 65 ma Inputs Open

Nate 3: The spadifiad limils regrazent tha “worsl case' valus lor Lhs paramsier. Sinca lhess valuss normally ocour al the lsmparalurs exlramss, addilional noise
immunity and guardbanding can he achieved by decreasing the allowable system operating ranges. Canditions for testing shown in the tables are chosen to

guaranles operalion undsr “worsl caga” condilicns.




Commercial Version continucd)
DIP AC Electrical Characteristics

VEE — 48Vito 5.7V, Voo — Veoca — GND (Continued)
Te = 0°C Tg = +25C Te = +85°C ] .
Symbol Parameter Units Conditions
Min  Max Min Max Min Max
fmax Toggle Frequency 375 375 375 MHz | Figures Zand 3
tpLH Propagation Delay
075 200 ¢.75 2.00 0.75 2.00 rns
tPHL CPg to Output Figures T and 3
tpLH Propagation Delay
tor P, to Cutput 078 200 | 075 2.00 0.75 2.00 ng
tpLH Propagation Delay GCPy, CPz =L
tEL D, SD;, to Cutput 070 1.70 0.7¢ 1.70 0.70 1.80 .
EP'-H 070 2¢0| o7c 200 | 070 200 GPr. GPc — H ]
PHL Figures
tpLH Propagation Delay CPL. CP — L | 7Tand4
tPHL MS. MR to Cutput 110 260 110 2.60 1.10 2.60 e
tpLH 110 zso | 10 280 | 10 zso EPn, GPg — H
PHL
tTLH Transition Time .
o 0% 1o B0%. 80% 1o 20% | 045 180 | €35 130 | 035  1.80 re | Figwes 1, 3 and4
tg Setup Time .
D, 0.40 .40 0.40 Figura 5
CDy, 8D, (Release Time) | 1.30 1.30 1.30 ns
MS, MR (Release Time) 2.30 230 2.30 Figtire 4
tH Hold Time Dy 0.5 0.5 0.7 ns Figtire 5
tpwiH) Pulge Width HIGH
CPp. GPz. CDy, 2.00 2.00 2.00 ns Figures 3 and
5Dy, MR, MS
SOIC, PCC and Cerpak AC Electrical Characteristics
Veg — —4.8Vto —5.7V, Voo — Vopa — GND
Tg - OC Te — +25C Tg — +85°C
Symbol Parameter - - - Units Conditions
Min Max Min Max Min Max
frnax Toggle Frequency 400 400 400 MHz Figires 2 and 3
tPLH PropagationDelay | 75 140 [ 975 180 | 075 180 | ns
tpHL CPg; to Output ) ’ ’ ’ ’ ’ ,
Figures 7 and 3
tpLH Propagation Delay
toaL CP, to Output 0.78 1.80 0.75 1.80 0.75 1.80 ns
tr Propagation Delay CPp, CP —L
tenL CD,,, 5D, o Cutput ¢.70 1.50 0.70 1.50 0.70 1.60 s
e cao 180 | ozo  1an | oro 180 CPaCPc—H [
PHL Flgures
tpLH Propagation Dclay CPy, CPg = L 7 and 4
o MS, MR to Outpu 110 2.40 1.10 2.40 110 2.40 .
::jtm 116 260 | 110 280 | 110 2e0 CPn, CPc = H




Commercial Version (continucd)
SOIC, PCC and Cerpak AC Electrical Characteristics

Ve —  42V1o 5.7V, Voo — Veca — GND (Continued)
Te —0C | Te— +25°C | T¢ — +85°C
Symbol Parameter - - - Units Conditions
Min Max Min Max Min Max
tTLH Transition Time .
oL 20% 10 80, &0% to 20% .35 1.10 0.35 110 0.35 1.10¢ ns Figures 1, 3and 4
tg Setup Time '
D, .30 0.30 0.30 Figurc &
CDy,. SDp, (Release Time) 1.20 1.20 1.20 ns
MS, MR (Rclease Time) 2.20 2.20 2.20 Figure 4
th Held Time D, 0.5 0.5 0.7 ns Flgure 5
tpdH) | Pulse Width HIGH
CP, CPc, CDp, 2.00 2.00 2.00 ns Figures 8 and 4
5Dy, MR, MS
tPLH Propagation Delay
¢.75  1.40 0.75 1.40 Q.80 1.50 ns
tPHL GPg to Cutput Figures 1 and 3
tpLH Propagation Dclay PGC Qnly
ol P, 10 Output C.70  1.40 | 0.75 1.40 0.80 1.50 ns
tpLH Propagation Dclay CPy. CPg =L
i GO, S0, 16 Output 070 150 | oo 150 | 080 180 . | pcbony
tPLH GP,, CPg = H
L ¢.8¢ 1.70 0.80 1.7¢ 0.80 1.80 PCC Only Figures
tpLH Propagation Delay CPp, CP — L | 7andd
PHL MS. MR to Output 110 2.00 1.10 2.00 1.20 210 s PGC Only
tPLH CP,, CP; — H
i 120 210 | 120 z2a0 | 180 220 PGE Only
tasHL Maximum Skew Gommon Edge
Output-to-Output Variation 100 100 100 ns PI\?? D1nly
Common Clock to Quiput Path (Note 1)
tasHL Maximum Skew Gommon Edge
Output-to-Qutput Variation 235 235 235 ps PI\? ? 01”'3’
CP, to Output Path (Note 1)
tasLH Maximum Skew Gommon Edge
Output-to-Output Variation 120 120 120 | ps f&fﬂ;'y
Common Clock to Quiput Path
tasLH Maximum Skew Gommon Edge
Output-to-Output Variation 275 275 275 | ps f&fﬂ;'y
CP, to Output Path
tasT Maximum Skew Cppesite Edge
Output-to-Output Variation 125 125 125 | ps f&fﬂ;'y
Common Clock to Quiput Path
tasT Maximum Skew Cppesite Edge
Output-to-Output Variation 265 265 265 | ps f&fﬂ;'y
CP, to Output Path
t Maximum Skow
ps
Pin (Signal) Transition Variation 90 20 90 ps f&fﬂ;'y
Common Clock to Quiput Path
t Maximum Skow
ps
Pin (Signal) Transition Variation 90 20 90 ps f&fﬂ;'y

CP, to Output Path

Note 1: Qutput-to-Output 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 cutputs switching in the same diractiaon aither HIGH to LOW (togq ), or LOW to HIGH (tag 1), orin opposite directions both
HL and LH {tng ) Parameters tng) and 1o guaranteed by design.




Industrial Version
PCC DC Electrical Characteristics

VeEE — 48Vito 5.7V, Voo — Veca — GND, Tp —  40°C to +85°C (Note)
Te = —40°C Te = 0°C to +85°C . -
Symbol Parameter Units Conditions
Min Max Min Max
VoH Cutput HIGH Voltage — 1085 —870 —1025 —&70 mv Vin = Vg (Max) | Loading with
Vol Output LOW Voltage | —1830 —1575 —1830 —1620 mv | orviL (Min) 502 to —2.0V
VoHc Cutput HIGH Voltage — 1005 —1035 mv Vin = Vg (Min) Loading with
VoL Output LOW Voltage —1565 —18&10 my | or Vi (Max) 506 to —2.0V
ViH Input HIGH Voltage 1170 a70 1165 870 v Guaranteed HIGH Signal
for All Inputs
' Input LOW Voltage 1830  —1480 —1830 1475 v Guaranteed LOW Signal
for All Inputs
I Input LOW Current 0.5 0.5 A Viy — VL (Min)
lIH Input HIGH Current 300 240 sy Vin = Vg (Max)
IEE Power Supply Gurrent —122 —60 —122 —65 mA Inputs Cpen

Nete: The specified limits regresent the “warst case’’ value for the parameter. Since these valuas narmally ocour at the temperature extreameas, additional noiss
immunily and guardkanding can be achisved by decraasing Lhe allowakls syslsm oparaling ranges. Condilicns for 1ssling shown in lha laklss are chosen Lo
guarantee operation under “worst case” conditions.

PCC AC Electrical Characteristics

Veg — —4.8Vto —5.7V, Voo — Vooa — GND
Tc— 40C | Tg— +25C | Tg - +85°C
Symbol Parameter Units Conditions
Min Max Min Max Min Max
frax Toggle Frequency a75 400 400 MHz | Figures 2 and 3
tLy | Propagation Delay 075 180 | 075 1se | o075 1so | e
tere | OPg o Output Figuras 1 and 3
teLH Propagation Delay o7¢ 180 | 075  1ac | 075 180 | ns
tPHL CP,, te Output ' ' ' ' ' '
tpLH Propagation Delay CPp, CP —L
C.6C 1.50 0.70 1.50 0.70 1.60
tpHL CDp, 5D, to Qutput
— ns
tpLH 070 180 | o070 180 | o7o 1m0 CPn. CPg = H |
tpHL Figures
tpLH Propagation Delay 110 540 140 540 140 510 CP,.CPc =L |7and4
tpHL M3, MR to Output ' ’ ' ' ' '
ns
teLH 110 260 | 110 260 | 110 260 P, GPc — H
tPHL
treH Transition Time ;
b 50% to B0%, 80% 1o 20% 0.20 1.40 0.35 1.10 0.35 1.10 ns Figures 1, 3 and 4
tg Sctup Time .
Fi &
Dy 1.00 0.30 0.30 gure
CD,, SO0, (Release Time) | 1.50 1.20 1.20 ns
MS. MR (Release Time) 2.50 2.20 2.20 Figure 4
tH Hold Time Dy 0.7 0.5 0.7 ns Figure 5
tpw(H) Pulse Width HIGH
CPy, CPg, CDp, 2.00 2.00 2.00 ns | Figures 3 and 4
8D, MR, M3




Military Version

DC Electrical Characteristics

Ve —  42V1o 57V, Voo — Veca — GND, T —  55°C to +125°C
Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage 1085 _&70 my oClo
+125°C
—1085 870 my —55°C Vi — Vip(Max) | Loading with 123
VoL Output LOW Voltage o°C to er Vi (Min) SCto 2.0V -
— 1830 —1620 mYy
+128°G
— 1830 —15585 mYy —55'C
Vanc Cutput HIGH Voltage 1085 my oG to
+125°C
1085 my 55'C ViN = Vi (Mim | Leading with 185
VoLo Output LOW Voltage °C to or Vi (Max) 500 to —2.0V e
1810 my
+125°C
1565 my 55°G
Vig Input HIGH Veltage 165 870 Y —55 Cito Guaranteed HIGH Signal 1.2.3.4
+125°C for all Inputs
ViL Input LOW Voltage 1850 1475 my —565°Cto | Guaranteed LOW Signal 1,234
+125°C fer all Inputs
" Input LOW Current 88°Cto | Ve — 42V
0.50 A 1,238
s +125°G | iy = Vi (Min) :
H Input HIGH Current oG to
240 RA o500 Veg — 5.7V 1,23
Vin = Vi (Max)
340 RA —55°C
| P S Iy G t 55°C t
EE ower SUpRly Luren —-130 —50 ma n 125“(? Inputs Cpen 1,23

Nate 1: F100K 300 Sariss cold lsimperalura lasling is perlormad by lsmperalure soaking (lo guaranlss junclion lempsralure squals

55°C), lhen lasling

immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be

considsred a worsl casa condilion al cold lsmpsralurss
S5°C, 125°C and | 125°C, Subgroups, 1, 2,3, 7 and 8.
55°C, | 25°C, and 1 125°C, Subgroups A1, 2,3, 7 and &

Note 2: Screen lesled 100% on sach device al
Nate 3: Samplsd leslad (Melhod 5005, Tabls [) on sach manufaclursd lal al

Note 4: Guaranteed by applving specified input condition and testing Vo4/Vio .




Military Version contiruea)

AC Electrical Characteristics

Veg —  4.2Vito 857V, Voo — Veooa — GND
Symbol Parameter Te = 55¢€ Te = +25€C | Tc = +125°C Units Conditlons Nates
Min Max Min Max Min Max
fmax Toggle Freguency 400 400 400 MHz | Figures 2 and 3 4
'L | Pronagation Delay 050 220 | oso 200 | 050 240 | ns
fPHL CPg to Output Figures T and 3
tPLH Propagation Dclay
0.50 2.20 C.60 2.00 0.50 2.40
oL | CPy to Cutput ne
tPLH Propagation Delay
0.50 2.20 .60 2.00 0.50 2.40 CP,, CPs —L
te | GOy SDy, to Output e m G
TPLH 050 240 | 060 210 | 050 250 CPn CPc—H| _
1PHL Figtires 123
tpLH Propagation Delay _ Tand4f ™
tprL MS, MR to Output 0.70 270 .80 2.60 0.80 2.80 i CP,CPc=1L
tPLH 070 280 | 080 280 | 080 310 CP,, CPe — H
tPHL
TLH Transition Time ’
0.20 1.40 0.2¢ 1.40 0.20 1.40 Fi 7,3 4
taL | 20% to 805, 80% 10 20% ns | Higures 1, 5 and
tg Setup Time ,
On 1.00 0.80 0.90 Figure 5 .
CDy. 8D, (Release Time) | 1.50 1.30 1.60 ng
M3, MR (Release Time) | 2.50 2.0 2.50 Figure 4
h Held Time Dy, 1.50 1.30 1.60 ng |Figure 5
pw(H) | Pulse Width HIGH
CP,, CPg, CDp,, 2.00 2.00 2.00 ns | Figures 3 and 4
8Dy, MR, MS

Note 1: F100K 300 Series cold lemparalurs Lesling is performsd by lemparalurs soaking (lo guaranles junclion lemperalura equals

55°C}, Lhsn lesling

immediately without allowing for the junction femperahure to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be

considerad a worsl cass condilion al cald lempsralures.
Note 2: Scraan laslad 100% an each devica al | 25°C. Tempsralurs anly, Subgroup A9,

Note 3: Sample ssled (Malhed 5005, Table 1} on sach Mig. lol al +25°C, Subgroup A9, and al +125C, and —55°C Tamg., Subgroups A10 and A11.
Nete 4: Not tested at + 25°C, + 125°C and —55°C Temperature (design characterization dataj.










Ordering Information

The device number is used to form part of a
defined as follows:

simplified purchasing code where a package type and temperature range are

I —I_— Spocial Variation

Daovice Type
(Basic)

QB = Military grade device with envircnmental
and burn-in processing.

Package Code
D — Ceramic DIP
F = Quad Cerpak
C — Plastic Leaded Chip Carrier (PGC)
P — Plastic DIP
5 = Small Outline (SCIC)

Temperature Range
C = Commereial (0°C to +85°C)
| — Industrial { 40°Ctc +85°C)
(PCGC Only)
M = Military (—55°C to + 125°C)
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Physical Dimensions inches (millimeters) (Continued)
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W24B (REV D)

24-Lead Quad Cerpak (F)
NS Package Number W24B

Lit. # 114912

NATIONAL'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 NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

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 life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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Corporation

1111 West Bardin Road
Arlington, TX 76017
Tel: 1(800) 272-9959
Fax: 1(800) 787-7018

Europe

National Semiconductor
Hong Kong Ltd.

Fax:
Email:
Deutsch Tel:
English Tel:
Francais Tel:
ltaliano  Tel:

{+49) 0-180-530 85 86
cnjwge @tevm2.nsc.com
(+49) 0-180-530 85 85
(+49) 0-180-532 78 32
(+49) 0-180-532 93 58
(+49) 0-180-534 16 80

13th Floor, Straight Block,

Ocean Centre, 5 Canton Rd.

Tsimshatsui, Kowloon
Hong Kong

Tel: (852) 2737-1600
Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right atany time without notice 1o change said circuitry and specifications.






