SOLID §>@

STATE SCL4013B 883/4013B
SCIENTIFIC
CMOS DUAL D-TYPE FLIP-FLOP
FEATURES
¢ Independent Set and Reset Controls CONNECTION DIAGRAM
4 Static Operation {all packages)
4 Logic Edge-Clocked Design
4 16MHz Toggle Rate @ 10Vdc Vpp Q2 62 CLy Ry Doy S5

DESCRIPTION

The 4013B consists of two identical, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and, by con-
necting the Q output to the Data input, for counter
and toggle applications. The logic level present at'
the D input is transferred to the Q output during
the positive-going transition of the Clock puise.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively.
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RECOMMENDED OPERATING COND!TIONS
For maximum reliability:
VDD - Vss
Operating Temperature Ta

C, D, F, H Device

E Device

DC Supply Voltage 3to15 Vdc

55 to +125 ©C
40 to +85 ©OC
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STATIC CHARACTERISTICS'

ELECTRICAL CHARACTERISTICS

40138

2 5 2
PARAMETER Voo | conpiTions | _Teow tBC THIGH™ | yaits
(Vdc} Min. | Max. | Min. | Typ. | Max. [ Min. | Max.
QUIESCENT DEVICE lop
CURRENT 5 |Vin=VggorVpp| - 1.0 - |0.005] 10 - 30 [uAdc
10 | Al vaiid input - 20 - {001 | 20 - 60
15 |combinations - 4.0 - 1002 | 40 - 120
NOTES: ! Remaining Static Electrical Characteristics are listed under 40008 Series Family Specifications.’
? Tiow =-55°C for C, D, F, H device.
= -40°C for E device.
Thign = +125°C for C, D, F, H device.
=+ B5°C for E device.
DYNAMIC CHARACTERISTICS (C_ =50pF, T, = 25°C)
PARAMETER l (‘\’/32) ‘ Min. I Typ. I Max. | Units
CLOCKED OPERATION
PROPAGATION DELAY TIME toL . thL 5 - 125 250 ns
10 - 65 130
15 — 45 .90
OUTPUT TRANSITION TIME b trhg 5 - 100 200 ns
10 - 50 100
15 — 40 80
MINIMUM CLOCK PULSE WIDTH PW 5 - 70 140 ns
10 - 30 60
15 — 20 40
MAXIMUM CLOCK FREQUENCY feL 5 4.0 7.0 — MHz
10 8.0 16 -
15 125 25 -
MAXIMUM CLOCK RISE AND FALL TIME' tcr, Bl 5 15 - - us
10 10 -
15 5 - —
MINIMUM SETUP TIME tootup 5 - 25 50 ns
10 - 10 20
15 - 75 15
MINIMUM HOLD TIME thow 5 - -25 0 ns
10 - -10 ]
15 - -5 0
SET AND RESET OPERATIONS
PROPAGATION DELAY TIME
StoQ, Rt 8 [ 5 - 125 250 ns
10 - 65 130
15 - 45 90
MINIMUM SET AND RESET PULSE WIDTH PWs. PWg 5 - 65 130 ns
10 - 30 60
15 = 25 50
SET AND RESET REMOVAL TIME trom 5 - 0 25 ns
10 - o] 10
15 — 0 5
TWhen units are cascaded, the maximum rise and fall times of the clock input should be equal to or
less than the transition times of the data outputs driving data inputs, plus the propagation delay of
the output driving stage for the output cepacitive load.
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Typical P-Channel
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Typical N-Channel
Sink Current Characteristics



