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: Dual D-Type Flip-Flop
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The LC4013B is an IC that consists of two independent D-type flip-flops (EIA/JEDEC
standards-met IC product) having such features as wide operating voltage range, -
high noise margin, low power dissipation. s
Absolute Maximum Ratings at Ta=25°C,Vgg=0V : unit
Maximum Supply Voltage Vppmax Vgg-0.5 toVgg+20 Vv
Input Voltage’ Vinmax Vgg=0.5 toVppt0.5 Vv
Output Voltage Voyrmax Vgg-0.5 to Vppt0.5 V
Input Current IIN +10 mA
Allowable Power Dissipation Pgmax Ta=85°C 300 W :
Operating Temperature Topg -40 to +85 °C f
Storage Temperature Tstg ~-65 to+150 °¢C
Lead Temperature and Time Tsol t=10sec 260 °C '
Allowable Operating Conditions at Ta=25°C,vgg=0V min typ max unit
Supply Voltage VDD 3 18 v
Input Voltage VIN . 0 vbD v
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) min typ max unit
Data Setup Time tset W VDp=5V -~ 160 ns
Vpp=10V . 80 ns
Vpp=15V 40 ns
Clock Frequency fclk .Vpp=5V DC 1.0 MHz
Vpp=10vV - ) DpC 2.0 MHz
Vpp=15V DC 3.0 MHz
Clock Rise/Fall Time tr clk, VDp=5V 20 us
tgclk Vpp=10V 2.5 us
Vpp=15V 1.0 us
Set/Reset Pulse Width tw S,RVDD=5V 300 ns
Vpp=10V 200 ns
Vpp=15V 160 ns
Electrical Characteristics at Ty=25°cx2°C,vgg=0v min typ max unit
"H" Level Output Voltage Vg Vpp=5Y, IIOUTKluA VIN—VsS Vpb 4.95 5.00 v
Vpp=10V, 9.95 10,00 v
Vpp=15V, " " 14.95 15.00 v
"L" Level Output Voltage VoI Vpp=5V,|IgyrlKiua, VIN“VDD 0.00 0.05 V
Vpp=10V, " 0.00 0.05 V
Vpp=1l5v, . " " 0.00 0.05 v
"H" Level Output Current Ioy VDD=5V,Vo=4.6V,VIN=Vss,VDDp =0.16 mA
Vpp=10V,V,=9.5V, " -0.4 mA
Vpp=15V,Vg=13.5V " -1.2 mA
"L" Level Output Current Igr, Vpp=5V,Vo=0.4V,VIN=VpDp 0.44 mA
: Vpp=10V,Vo=0.5v, * 1.1 mA
Vpp=15V,Vgo=1,5v, " 3.0 mA
"H" Level Input Voltage ViH Vpp=5V,Vo=0.5Vor4.5V,|Io/{lun 3.5 2.75 \'
Vpp=10V,Vo=1Vox9vV, " 7.0 5.5 v
Vpp=15V,Vo=1.5Vorl3.5v, " 11.0 8,25 v
"I" Level Input Voltage Vi, Vpp=5V,Vo=0.5Vor4. 5V,|Io|<luA 2.25 1.5 v
Vpp=10V,Vo=1Vor9v, 4.5 3.0 vV
Vpp=15V,V5=1.5Vori3.5v, * 6.75 4.0 v
Input Leak Current Ity Vpp=18V,Vvry=18vY 105 0.3 ua
I, Vpp=18V,Vir=0V 10°-0.3 uA
Quiescent Device Current Ipp Vpp=5V, VIN—Vss,VDD 0.01 4.0 ua
Vpp=10V, 0.01 8.0 uA
Vpp=15V, " 0.01 16.0 wua
Electrical Characteristics at Tay=-40°C,vgg=0v min typ max unit
"H" Level Output Voltage Voy Vpp=5V,|Iguti<lua, VIN"VSS:VDD 4,95 v
Vpp=10vV, " 9.95 A
- Vpp=15V, v " - 14.95 v
"L" Level Output Voltage Vor, Vpp=5VY, IIoUTKluA VIN"VSSrVDD 0.05 v
Vpp=1lov, . 0.05 \'2
Vpp=15V, " " : 0.05 v
"H" Level Output Current Igy Vpp=5V,vo=4.6V VIN"VSS:VDD ~0.2 . MA
Vpp=10V,vo=9.5V, -0.5 mA
VDD—].SV V°—13 5V, " -1.4 mA -
"L" Level Output Current Igr Vpp=5V,vg=0.4V V1N=Vss ~pp 0.52 mA
Vpp=10V,vo=0.5V, 1.3 mA
Vpp=15V,vo=1.5V, " 3.6 mA
"H" Level Input Voltage Vig Vpp=5V,vo=0.5Vor4.SV,|TourlKlva 3.5 v
Vpp=10V,vo=1.0Vor9.0v " 7.0 v
Vpp=15V,vo=1.5Vorl3.5v, " 11.0 . v
"L" Level Input Voltage Vyp Vpp=5V,vo=0.5Vor4.SsV, |IoyrlKlua 1.5 -V
Vpp=10V,vo=1.0Vor9.0V, " 3.0 v
Vpp=15V,vo=1.5Vorl3.5V, " 4.0 vV
Input Leak Curxrent Ity Vpp=18V,Viyg=18V 0.3 ua
I, Vpp=18V,Vrrp=0V -0.3 uA
(COntmued on next page)
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{Continued from preceding page)
min typ max unit
Quiescent Device Current Ipp Vpp=5V,VIN=Vss :VDD 4.0 uwA
Vpp=10V, 8.0 uA
Vpp=15V, " - 16.0 un 31
Electrical Characteristics at Ty=+85°C,Vgg=0V min typ max unit
"H" Level Output Voltage Vou Vpp=5VlIouriKlud,Viy=vss,Vpp 4.95 .
vpp=lov, " " 9.95
VDD—15V ’ " " 14.95
"L" Level Output Voltage Vo, p=5V [LouT!|(1ua, VIN—VDD 0.05
VDD— 1o0v, " . ‘0.05
Vpp=l3v, " " 0.05
"H" Level Output Current Igy Vpp=5V,vo=4.6V VIN‘VSSIVDD -0.12 .
Vpp=10V,v5=92.5V, -0.3
Vpp=15V,vo=13.5V, u -1.0
"I" Level Output Current Ipy, Vpp=5V,vo=0.4V,VIN=VDD 0.36

Vpp=10V,vo=0.5v, " 0.9
Vpp=15V,vo=1.5V, " 2.4
"H" Level Input Voltage Vyyg Vpp=5V,vg=0.5Vor4.5v, [IolQun 3.5
7.0
1.7

Vpp=10V,vo=1Vorov, "
Vpp=15V,vo=L 5Vorla5v, * 1
"L" Level Input Voltage Vi, Vpp=5V,vo=0.5Vor4.5V,|Iol{luA 1.5
Vpp=10V,vo=1Vor9v, " 3.0
Vpp=15V,vg=L5Vorla 5y, " 4.0
1.0
1.0

5
5

Input Leak Current Ity Vpp=18V,vip=18V ’ .
I1;, Vpp=18V,ViL=0V' -
Quiescent Device Current Ipp Vpp=5V, ‘VIN—VSSrVDD 30
Vpp=10v, 6Q
VDD—-].SV, " 120
(Note) Current direction (+, no sign : Flowing into device
- : Flowing out of device

EEEEEcgeac<cbBBBBlacaca<

Switching Characteristics at T4=25°C,Vgs=0V,Cy=50pF - min typ max unit
Output Rise Time TprH VDp=5V 130 400 ns
(ty) Vpp=l0V 65 200 ns
Vpp=15V © 50 160 ns
Output Fall Time Tour Vpp=5V 100 200 ns
) (tg) Vpp=lov 50 100 ns
Vpp=15V 40 80 ns
Data Setup Time tgetwp Vpp=5V 40 160 n&ns
(tset up mini) Vpp=1lov 20 80 ns
Vpp=15V .- 10 40 ns
Clock Rise/Fall Time ty clk Vpp=5v 20 us
tg clk Vpp=10V : : 2.5 us
Vpp=1l5V - 1.0 us
Clock Frequency fclk Vpp=5SV 1.0 2.0 MHz
(£ max) Vpp=10V 2.0 4.0 MHz
. Vpp=15V 3.0 6.0 MHz
"H" Level Propagation tprH Vpp=5V 350 700 ns
Delay Time Vpp=10V - 150 300 ns
(clk—Q,]) Vpp=15V 100 200 ns
"L" Level Propagation tPHI, Vpp=5V 300 600 ns
Delay Time Vpp=10V 150 300 ns
(clk—0,T) " Vpp=15V 100 200 ns
"H" Ievel Propagation tpry Vpp=5V 250 500 ns
Delay Time Vpp=10V 150 300 ns
(RESET,SET —Q,Q) Vpp=15V 100 200 ns
“"L" Level Propagatioh tpyr, Vpp=5V 250 500 ns
Delay Time Vpp=10V . -~ 150 300 ns
(RESET,SET—Q,Q) VpD=15V 100 200 ns
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min typ max unit i

Reset Pulse Width ty R, Vpp=5V .150 300 ns g
Set Pulse Width tw S Vpp=10V 100 200 ns i
- Vpp=15v " 80 160 ns ,

Switching Time Test Waveforms
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