F95231

HIGH SPEED DUAL D FLIP-FLOP

DESCRIPTION — The F96231 contains two master/slave D type flip-flops. The inter-
nal clock is the OR of two clock inputs, one common to both flip-flops  The OR clock
permits the use of one input as a clock pulse and the other as an active LOW enable.
While the clock is LOW, the slave is held steady and the information on the D input is
permitted to enter the master. The next transition from LOW to HIGH locks the master
in its present state making it insensitive to the D input. This transition simultaneously
connects the slave to the master causing the new information to appear on the outputs.
Master and slave clock thresholds are internally offset in opposite directions to avoid
race conditions or simultaneous master/slave changes when the clock has slow rise or
fall times.

Each flip-flop has separate set and clear inputs which asynchronously determine the
state of the output independent of the clock levels. Note that the output voltage levels
of a flip-flop are unpredictable if both set and clear signals are HIGH.

PIN NAMES

D Data Input to Master
CP Clock Input
CPe Common Ciock Input
Q Output
Q Complement Qutput
Sp Set Direct Input
Cp Clear Direct Input
TRUTH TABLES
ASYNCHRONQUS OPERATION
Sp Cp TABLE
SYNCHRONOUS DD
QPERATION Cp Sp Q a
D TABLE
See See
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Note that this diagram 1s provided for understanding of logic operation anly. it should not

be used for evaluation of propagation delays, as many gate functions are achieved internally

withaut incurring a fult gate delay
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FAIRCHILD ECL DATA SHEET

s F95231

DC CHARACTERISTICS: Vg =-52V, Ty =0°Cto 75°C

LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
B TYP A
VoH Output Voltage HIGH -1026 -865 -880 mV Vin = ViHA OF Vi g
Truth Tabl
VoL Output Voltage LOW -1810 | -1705 | -1620 [ my | Periruh Tadle Loading is
VoHC Output Voltage HIGH -1035 MV |y = Vigg of Viea 50810 -20V
VoLe Output Voltage LOW -1610 | my | PerTruth Table
ViH Input Voltage HIGH -1165 -880 mV | Guaranteed Input Voltage HIGH for All Inputs
Vi Input Valtage LOW -1810 -1475 mV | Guaranteed Input Voltage LOW for Afl Inputs
hH input Current HIGH vA | VN = Viga
Cp1 and Cpa 330
SD1 and SDZ 330
CP; and CPy 220
D4 and Dy 245
CPc 265
he Input Current LOW 05 A | VIN= VB
leg Power Supply Current ~-56 -45 mA. | Inputs & Outputs Open
DC CHARACTERISTICS: Vg = -4.7t0 -6.2 V, Ty = 0°C to +75°C
VoHe Output Voitage HIGH -1050 mv Vin = Ving O ViLa Loading is
VoLe Output Voltage LOW -1595 mv | per Truth Table 500 t0-20V
ViH Input Voitage HIGH -11565 mV | Guaranteed Input Voltage HIGH for All Inputs
ViL Input Voltage LOW -1600 mV | Guaranteed Input Voitage LOW for All Inputs
Igg Power Supply Current -47 mA | Inputs & Outputs Open
Veg = -6.2V
SWITCHING CHARACTERISTICS: Vgg = -5.2V, Ty = 75°C
LIMIT
SYMBOL CHARACTERISTIC S UNITS CONDITIONS
B TYP A
feount Toggle Frequency 200 MHz See Figure 1
Propagation Delay
tPLH Clock to Qutput 15 28 3.5 ns
tpLM, Propagation Delay
tprt Setto Q, Clearto Q 15 28 37 ns
t Output Transition Time
TLH LOW to HIGH, HIGH to LOW 1.0 1.8 3.1 ns See Figures 2 and 3
trHL 20% to 80%, 80% to 20%
Set-up Time
's Data to Clock 15 05 ns
Hold Time
th Data to Clock 0.75 -0.5 ns
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FAIRCHILD ECL DATA SHEET « F95231

SWITCHING CIRCUITS AND WAVEFORMS

Ly and L, = equal iength 5082 impedance lines
RT = 502 terntination of scope

CL = Jig and stray capacitance << 5.0 pF
Decoupiing 0.1 yF from gnd to Vg and Vee
Vect “Vegp =20V

Vgg#-32V

Fig. 1. Toggle Rate Test Circuit and Waveforms

PULSE
GENERATOR

GELAYED
PULSE
GENERATOR

Ly and L2 = equal length 50 §¥ impedance fines
Ry =508 termination of scope

CL = Jig and stray capacitance < 5.0 pF
Decoupling O 1 yF from gnd to Vg and Ve
Veer *Veep 720V

Ve = -3

Fig. 2. Propagation Delay and Sp Test Circuit




FAIRCHILD ECL DATA SHEET « F95231

DELAYED

PULSE
GENERATOR

-110 v —

SWITCHING CIRCUITS AND WAVEFORMS (Cont'd.)

Pl
[E |—— — "_W
= 5 .

Ly and Ly = equal length 502 impedance lines
RT = 50 §2 termination of scope

CL = Jig and stray capacitance <5 0 pF
Decoupling O 1 pF from gnd to Ve and Vo
Veer *Veep =20V

Vgg = -3.2V

Fig. 3. Propagation Delay and Cp Test Circuit

NGRMALIZEN FREQUENLY

TYPICAL ELECTRICAL CHARACTERISTICS
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