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CD40768MICD407GBC TRI-STATE® Quad D Fllp Flop

General Description Features

The CD4076BM/CD4076BC TRI-STATE quad D flip-flop . Wide supply voltage range 3.0Vto 15V
Is a monlithic complementary MOS (CMOS) integrated

CWTGB.WCWSBC

circuit constructed with N- and P-channel enhancement © Tigh nolss immunity 0.45Vpp (typ.)
mode transistors. The four D type flip-flops.operate syn- ® Low power TTL fan out of 2driving 74L
chronously from a common clock. The TRI-STATE output compatibility or 1driving 74LS

allows the device to be used in bus organized systems.

The outputs are placed in the TRl-S'lgATE mode when W High impedance TRI-STATE outputs

either of the two output disable pins are in the logic “1” & Inputs can be disabled without gating the clock
tevel. The input disables allow the flip flops to remain in .

their present state without disrupting the clock. If either ™ Equivalent to MMBAGITI/MM74C173

of the two input disables is taken to alogic 1" level, the

Q outputs are fad back to the inputs and in this manner

the flip-flops do not change state.

Clearing is enabled by taking the clear input to a logic “1”
level. Clocking occurs on the positive-going transition.

All inputs are protected against damage due to static
discharge by diode ciamps to Vpp and Vgs.
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Absolute Maximum Ratings (Notes 1 and 2

Operating Conditions (ot 2

OH926VAD/NES20vA0

Vpp de Supply Voltage ~0.56t0 +18 Vp¢ Vpp dec Supply Voitage 3w 16Vpe
ViN Input Voltage -0.51t0 Vpp +0.5 Vpc V|N Input Voltage 0to Vpp Vpc
Tg Storage Temperature Range -65°C to +150°C T, Operating Temperaturs Range
Pp Packsge Dissipation : 500 mwW CD40768M -55°C 10 +125°C
T Lead Temperature (Soldering, 10 seconds) 260°C CD4076BC —40°C to +85°C
DC Electrical Characteristics cpso7eam (Note 2)
~56°C 25°C 125°C
SYM PARAMETER CONDITIONS UNITS
MIN | MAX | MIN | TYP | MAX | MIN | MAX |
ipo Quiescent Device Current Vpp =5V, VIN=VpDor VSS 5 . 5 » ™o uA
Vpp = 10V, VIN = VDD or Vgs 1a 10 300 HA
Vpp = 18V, VIN = VDD or Vs§ 20 20 600 uA
VoL [ Low Level Output Voltage Vpp =5V 0.05 . 005 0.05 \
Vpp = 10V 0.05 0.05 0.05 v
Vpp = 15V 0.05 0.05 0.05 v
VoH | High Level Output Voltage Vpp = 5V 495 4.95 495 v
Vpp = 10V 9.95 9.95 9.95 v
Vpp = 15V 14.95 14.95 14.95 v
ViL Low Level Input Voltage pr =5V, Vg=0.5Vor4.bVv 1.5 1.6 15 A
.| Vpp =10V, Vg =1V ar 8V 3.0 30 30 A
Vpp = 15V, Vg = 1.6V or 13.5V 4.0 4.0 4.0 v
Vid High Level Input Voitage Vpp =5V, Vg=05Vordsv 3.5 35 35 \
Vpp = 10V, Vg = 1V or 9V 70 70 70 Y
VDD = 15V, Vo = 1.5V or 13,5V 1.0 1.0 1.0 v
oL Low Level Output Current Vpp =5V, Vp=04v 0.64 0.51 0.88 0.36 mA
{Note 3} Vpp = 10V, Vg = 0.5V 1.6 1.3 225 09 mA
Vpp = 15V, Vg = 1.5V 42 34 88 24 mA
IoH High Level Output Current Vpp =5V, Vp=4.6V -0.64 -0.51 | -0.88 —0.36 mA
{Note 3} Vpp = 10V, Vg = 9.5V -16 -1.3 | -225 -89 mA
Vpp = 15V, Vo = 13.5V 4.2 -34 |-88 -24 mA
N tnput Current Vpp =18V, Viy =0V 0.1 -1075{ 01 -1.0 A
Vpp = 18V, VN = 16V 0.1 1075 01 10 uA
loz Output Current in High Vpp = 15V, Viy =0V 0.1 -1075 | 0.1 -1.0 uA
Impedance State Vpp = 15V, Vjy = 15V 0.1 10°5] 0.1 1.0 uA
DC Electrical Characteristics cp4o7sac (Note 2)
-40°C 25°C | 85°C
SYM PARAMETER CONDITIONS UNITS
MIN | MAX | MIN | TYP | MAX | MIN | MAX
Ipb Quiescent Device Current Vpp =5V, ViN= VpD or Vg§ 20 20 180 HA
Vpp = 10V, Vin = Vpp or Vgg 40 40 300 HA
Vpp = 16V, VIN = Vpp or Vs§ 80 80 600 - A
VoL | Low Level Output Voltage Vpp =5V 0.05 0.05 005 v
Vpp = 10V 0.05 0.05 0.05 \
Vpp = 15V 0.05 0.05 0.05 \
VoH | High Level Qutput Voltage Vpp =5V 4.95 4.95 495 v
Vpp = 10V 9.95 9.95 9.95 v
Vpp = 15V - 14,95 14.95 14.95 v
ViL Low Level input Voltage Vpp =5Y, Vp=0.5Vor4.6v 1.5 1.5 15 v
Vpp =10V, Vo=1Vorgv * 3.0 3.0 3.0 v
Vpp = 18V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 v
Vi High Level Input Voltage Vpp =5V, Vg =05V or 45V 35 3.5 35 v
: Vpp =10V, Vg =1V or 9V 7.0 70 70 v
Vpp = 15V, Vg = 1.6V or 13.5V 10 1.0 110 v
oL Low Level OQutput Current Vpp =85V, Vg=04V 0.52 0.44 o.88 0.36 mA
{Note 3) " | Voo = 10V Yo GV 1.3 1.1 238 0.9 mA
vpp = 15V, Vo = 1.5V 36 30 88 24. mA
10H High Level Output Current Vpp =56Y. Vg=48V —0.52 B —0.44 | -088 -0.36 mA
{Note 3) Vop = 10V, Np =96V | -1.3 -1.1 | -2.26 -0.9° mA
Vpp = 18V, Vp = 13.6V -3.8 -3.0 |-88 1-24 mA
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Q
g DC Electrical Characteristics Gont'da) cD4078BC (Note 2)
~40°C %°C °C -
g SYM PARAMETER CONDITIONS $c UNITS
MIN | MAX | MIN TYP | MAX | MIN | MAX
9 TN Input Current Vpp = 15V, V|y =0V ~03 -105| -0.3 -1.0 LA
- VDD = 16V, V|n = 16V 03 08| 03 10 A
§ 10z | Output Current in High VDD = 15V, VN = OV -0.3 -105| 03 ~-1.0 1A
s Impedance State Vpp = 16V, VN = 16V 0.3 105| o3 1.0 MA
8 AC Electrical Characteristics 71,=25'C, ¢, =50pF, R, =200k, Input t, =t;=20ns,
unless otherwise spacified
SYMBOL PARAMETER CONDITIONS MiIN TYP MAX UNITS
tPHL Propagation Delay Time From Clock Vpp =5V 220 400 ns
or tpLH to Output Vpp = 10V 80 200 ns
Vpp = 16V 65 160 ns
PHL Propagation Delay Time From Clear Vpp = 5V 240 490 ns
to OQutput VpD = 10V ] 180 ns
Vpp = 15V 70 145 ns
sy Minimum Vpp =5V . 40 80 ns
tnput Data Set-Up Time Vpp = 10V 15 30 nt
Vpp = 15V - : 12 25 ns
tH Minimum ; Vpp =5V —40 0 ns
Input Data Hold Time Vpp = 10V -12 o s
Vpp = 16V -10 0 ns
tsy Minimum Vpp = bV 100 200 n
Input Disable Set-Up Time Vpp = 10V 35 70 ns
Vpp = 16V ' 28 55 ns
tH Minimum Vpp =5V -75 0 ns
Input Disible Hotd Time Vpp = 10V -30 [i} ns
VpD = 15V -25 0 ns
tpH2 tpLZ| Propagation Delay Time From Output Vpp =5V, AL = 1.0k . 170 340 ns
Disable to High Impedance State | Vpp =10V, R 1.0k 70 - 140 ns
VpD = 16V, Ry 1.0k 56 115 ns
) Propagation Delay From Qutput VpD =5V, RL=10k 170 340 ns
Disabie to Logical 1 Levet or Vpp = 10V, R = 1.0k . .70 . 140 ns
Logical 0" Level (From High Imped- Vpp = 16V, R = 1.0k 56 115 ns
ance State)
TTHL or Trensition Time Vpp =5V 100 200 ns
tTLH Vpp = 10V 50 100 ns
Vpp = 16V 40 80 ns
for Maximum Clock Frequency Vpp =5V 3.0 40 MHz
Vpp = 10V 7.0 120 MHz
‘ Vpp = 16V 8.76 150 MHz
tWH Minimum Clear Pulse Width Vpp = 5V 150 ns
Vpp = 10V 70 ns
N vpp = 16V 56 ns
tRCL, tFCL| Maximum Clock Rise and Fall Time Vpp =6V 10 us
Vpp=10v , 5 u
Vop = 15V 2 us
CIN Average input Capacitance Data Inputs (A, B, C, D) 3 7.6 pF
Other Inputs [] 156 pF
Cpp Power Dissipstion Capacity All Four Flip-Flops, (Note 4} 100 pF
CouT . |TRI-STATE Output Capacitance Any Output 15 pF
Nots 1: “Absolute Maximum Rm sre those vslues beyond which the -fotv of thld-\fh cannot be gusrantesd; they are not meant to imply
that the devices should be operated at these limits. The table of “R d Operating Conditions”’ shd "'Electrical Charscteristics” provides
conditions for actusi device operation. v
Note 2: Vgg = OV unless otherwise specified.
Note 3: g} and fg)_are tested one output at a time.
Note 4: Cpp deétermines the no losd ac power consumption of sny CMOS device. For onmpm. explanation, see 54C/74C Family Characteristics .
applicstion note, AN-—5O0.
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AC Test Circuits and Switching Time Waveforms
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