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Semiconductor

F100131

Triple D Flip-Flop

General Description

The F100131 contains three D-type, edge-triggered master/
slave flip-flops with true and complement outputs, a Com-
mon Clock (CPg), and Master Set (MS) and Master Reset
{MR) inputs. Each flip-flop has individual Clock (CPp), Direct
Set (SDy,) and Direct Clear (CD,,} inputs. Data enters a mas-
ter when both CP, and CPc are LOW and transfers to a
slave when GPy, or CP¢ (or both) go HIGH. The Master Set,

Master Reset and individual CDp, and SDj, inputs override
the Clock inputs. All inputs have 50 k2 pull-down resistors.
Refer to the F100331 datasheet for:

PCC packaging

Lower power

Military versions
Extended voltage specs (—4.2V to —5.7V)

Ordering Code: see Section s
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Connection Diagrams
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Pin Names Description
CPp-CP3 Individual Clock Inputs

CPg Common Clock Input

Do-D2 Data Inputs

CDg-CDs individual Direct Clear Inputs
SDn Individual Direct Set Inputs
MR Master Reset Input

MS Master Set Input

Qp-Q2 Data Outputs

Qp-Qo Complementary Data Outputs

24-Pin Quad Cerpak
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Logic Diagram
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TL/F/9853-5
Truth Tables Each Fiip-Fiop)
Synchronous Operation Asynchronous Operation
Inputs Outputs Inputs Outputs
MS MR MS MR
Dn CP, CPc SD, co,, Qupt+ 1) Dp CP, CPe S0, co;, Qp(t+1)
L - L L L L X X X H L H
H . L L L H X X X L H L
L L -~ L L L X X X H H u
H L ~ L L H
X L L L L Qn(t)
X H X L L Qn(t)
X X H L L Qnit)
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
U = Undefined

- -

—~ = LOW to HIGH Transition

Time before CP Positive Transition
+1 = Time after CP Positive Transition
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100131

Absolute Maximum Ratings
Above which the useful life may be impaired. (Note 1)

If Military/Aerospace specified devices are required, Case Temperaturse under Bias (Tg) 0°Cto +85°C

please contact the Natlpnal Semiconductor Sales VEE Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and speoclflcatlons.o Input Voltage {DC) Vg to +0.6V
Storjage Temperature —65°Cto + 15°°C Qutput Current (DC Qutput HIGH) —50 mA
Maximurm Junction Temperature (T ) +150°C Operating Range (Note 2) —57Vio —4.9V
DC Electrical Characteristics
VEg = —4.5V, Voo = Vgoa = GND, Tg = 0°C 1o +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1025 —955 —880 VIN =VIH (Max Loading with
O mv (Max)
VoL Output LOW Voltage —1810 | —1705 | —1620 or VIL (Min) 50010 —2.0V
VoHe Output HIGH Voltage —1035 mv VIN = ViH(Min) Loading with
VoLc Output LOW Voltage ~1610 or ViL (Max) S0 to —2.0V
ViH Input HIGH Voitage — 1165 880 mv Guaranteed HIGH Signal
for All inputs
Vi Input LOW Voltage —1810 —1475 mv Guaranteed LOW Signal
for Alt Inputs

IiL Input LOW Current 0.50 A Vin = VL (Min)
DC Electrical Characteristics
VEE = —4.2V, Voo = Veca = GND, T = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions {Note 4)
VOH Output HIGH Vaoltage —-1020 —870 iy VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1810 —1605 or VIL (Min) Sof2to —2.0V
VoHe Output HIGH Voltage —1030 mv ViIN = VIH (Min) Loading with
VoLe Output LOW Voitage —1595 0F VIL (Max) S00to —2.0V
ViH Input HIGH Voltage = _ Guaranteed HIGH Signal

H1s0 870 mv for All inputs
ViL Input LOW Voltage _ _ Guaranteed LOW Signal

1810 1478 mv for All inputs
hL Input LOW Current 0.50 HA Vin = VIL (Min)
DC Electrical Characteristics
VEg = —4.8V, Voo = Veca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions {Note 4)
VoH Output HIGH Voltage -1035 —880 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 —1620 Or VL (Min) 5o to —2.0v
VoHC Cutput HIGH Voltage —1045 mv VIN = VIH Min) Loading with
Voo Cutput LOW Voltage —1610 OF VL (Max) 50010 —2.0V
VIH Input HIGH Voltage 1165 880 mv Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage _ 1830 —1490 mv Guaranteed LOW Signal
for All Inputs

m Input LOW Current 0.50 nA VIN = VIL (Min)

Note 1: Absciute maximum ratings are those values beyond which the device may be damaged or have its useful lifa impaired. Functional operation under these
conditions is not implied.

Note 2: Parametric values specified at —4.2V to —4.8V.

Note 3: The specified limits represent the “‘worst case" value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “‘worst case” conditions.
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DC Electrical Characteristics

VEg = —4.2V to —4.8V unless otherwise specified, Voo = Vooa = GND, Tg = (°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
IiH Input HIGH Current
CPp, Dy 240
MS, MR, CP¢ 450 A ViN = VIH (Max)
CDy, SD;, 530
lee Power Supply Current ~149 —106 —74 mA inputs Open
Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —4.8V, Voo = Veca = GND
=Q° =+ = +85°
Symbol Parameter Tc = 0°C Te=+25C | Tc = +85C | e Conditions
Min Max Min Max Min Max
fmax Toggle Frequency 325 325 325 MHz | Figures2and 3
teui | Propagation Delay 075 240 | 075 215 | 070 230 | ns
TPHL CPg to Output Figures 1 and 3
tPLH Propagation Delay
. .20 . . . 2.20
{PHL CP,, to Output 0.70 2.2 0.70 2.00 0.70 ns
tpLH Propagation Delay
. 1.90 0.70 1.70 0.70 1.80 CP,CPc =1L
tPHL CDn, SDy, to Output 0.70 ns m=Te
:””" 070 210 | 070 200 | 070 © 220 CPn, CPc = H
PHL Figures
tpLH Propagation Delay fand 4
. . . J 1.10 2.70 P, CPc =L
i MS, MR to Output 110 270 | 110 260 _ CP,, CP¢
tPLH 105 305 | 105 295 | 1.05 3.05 CP,, CPc=H
tPHL
trLH Transition Time )
triL 20% to 80%, 80% to 20% 0.45 2.20 0.45 1.80 0.45 1.80 ns | Figures 1, 3and 4
ts Setup Time .
Dh 0.90 0.70 0.90 Figure 5
CDy, SDy, (Release Time) | 1.50 1.30 1.50 ns
MS, MR (Release Time}) 2.50 2.30 2.50 Figure 4
th Hold Time Dy, 0.60 0.60 0.80 ns | Figure5
tow(H) Pulse Width HIGH
CPpn, CP¢, CDy,, 2.00 2.00 2.00 ns | Figures 3and 4
SDp, MR, MS
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Cerpak AC Electrical Characteristics vie = —4.2vito —4.8v, Vg = Vooa = GND

Tc = 0°C

Te = +25°C

Te = +85°C

Symbal Parameter Units Conditions
Min Max Min Max Min Max
fmax Toggle Frequency 350 350 350 MHz | Figures 2and 3
:PLH prfgegﬁnlie'ay 075 220 | 075 195 | 0.70 210 | ns
PHL c P Figures 1 and 3
tPLH Propagation Delay
tpHL CP,, to Output 0.70 2.00 0.70 1.80 0.70 2.00 ns
ten | Propagation Delay 0.70 170 | 0.70 150 | 070  1.60 GPpn, CPc = L
tpHL CDp, SD;, 1o Output : . : : . : - m e
ik 070 190 | 070 180 | 070 200 CPp, GPg = H
PHL Figures
tpLH Propagation Delay _ 1and 4
tpHL MS, MR to Qutput 1.10 2.50 1.10 2.40 110 2.50 i CPp, CPc =1L
teLH 105 285 | 1.05 275 | 1.05 285 CPy, CPg = H
tPHL
tTLH Transition Time "
X . . . . . 1, 4

trhL 20% to 80%, 80% to 20% 0.45 2.00 0.45 1.60 0.45 1.70 ns Figures 1, 3and
ts Setup Time )

B 0.80 0.60 0.80 Figure 5

CDy, SD,, (Release Time) | 1.40 1.20 1.40 ns

MS, MR (Release Time) | 2.40 2.20 2.40 Figure 4
t Hold Time D, 0.50 0.50 0.70 ns | Figure5
tow(H) Pulse Width HIGH

CPy, CPg, CDp, 2.00 2.00 2.00 ns | Figure3and 4
SDn, MR, MS
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Note:

Voo Vooa = +2V, Vgg = —2.5V

L1 and L2 = equal iength 500 impadance lines
Rr = 500 terminator internal to scape
Decoupling 0.1 pF from GND to Vg and Veg
All unused outputs are loaded with 5002 to GND
C_ = Fixture and stray capacitance < 3 pF
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FIGURE 2. Toggle Frequency Test Circuit
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FIGURE 1. AC Test Circuit
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TL/F/9853-6

TL/F/9853-7

LEL00L

3-81



100131

DATA

CLOCK

OUTPUT

OUTPUT

S0p, CDp
MS, MR

CLOCK

0720.1ns

_/

toHp —oe}  |-—

\

—ﬂ -—0.7 £ 0.1 ng
+105V

tpLH —B»

tpLH —

tPHL =

\

80%
]
50%
20%
+031Vv
fe————————— My ——————rta——tp(H)

50%

80%
50%
20%
tTHL

FIGURE 3. Propagation Delay (Clock) and Transition Times
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FIGURE 4, Propagation Delay (Resets)
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+1.05V
DATA 50%

+031V

f—— 1,
— 1, f—

+105V
CLOCK 50%

+0.31V

FIGURE 5. Data Setup and Hold Time
Note:

t; is the minimum time before the transition of the clock that information must be present at the data input.
1y is the minimum time after the transition of the clock that information must remain unchanged at the data input.
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