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3003a  Original CMOS- Standard Logic LC4900B Series
Dual D-Type Flip-Flop
with Schmitt Clock Input

)‘13 is a dual D-type flip-f‘lop having such features as wide operating
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r geg/ igh noise margin, low power dissipation.
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Ab@lute Maximum Ratings at Ta=25°C unit
k\%ximum Supply Voltage Vppmax s—o 5 to Vae+20.0 v
* Maximum Input Voltage Vyymax 5 x=0.5 to gg+0.5 v i
Maximum Output Voltage VOUTmax ’ VSS-O 5 to Vss+0 5 v !
Maximum Input Current Irn 10 m
Allowable Power Dissipation P max Ta§85°c 300 mW
Operating Temperature Topg -40 to 485 O
Storage Temperature Tstg -65 to +150 ©¢
Lead Temperature and Time ~ tsol 260°c, 10sec .
Equivalent Circuit (1/2 LC4913) Pin Assignment and Circuit #
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Mlowable Operating Conditions at Ta=25%2°C,Vge=0V Voo unit ?
Supply Voltage Range Vpp Ta=z-U40 to +8§ : 3 to 18 v 0
Input Voltage Range Vyy Ta==U40 to +85°C ’ 0 to Vpp v -4
Data Setup Time tSETUP 5 150 min ns b
10 100 min ns L
. : .15 80 min ns e
Data Hold Time t ) . 5 150 min ns
HOLD . 10 100 min ns
. 15 80 min ns
Clock Pulse Width . - 5 200 min ns
feLK 10 100 min ns
. 15 80 min ns g
Clock Frequency foLk 5 dec to 1.0 MHz N

10 de to 2.0 MHz }
15 de to 3.0 MHz :

Clock Rise/Fall Time t.opks 5 to 50 ms
teoLK 10 to 25 ms .
15 to 10 ms i
Set/Reset Pulse Width t_q,t.p : 5 300 min ns 1
10 200 min ns ;
15 160 min ns é
Electrical Characteristics at Ta=25°C£29C,Vgq=0V Vee min typ max unit ‘
Output "H"-Level Voltage Voy [|Igyy|<tul 5 4.955.00 v
Vin=Vsss DD 10 9.9510.00 v
15 14.9515.00 v
Output "L"-Level Voltage vOL ¢IOUT <1uA 5 0.00 0.05 v
N"VssVpp | 10 0.00 0.05 v
. 15 0.00 0.05 v
Output "H"-Level Current Iyy Vyy=Vggs Vo=lU.6V 5 -0.16 ; mA
Vpp Vo=9.5V 10 -0.40 mA
Vo=13.5V 15 =1.2 mA
Output "Lt-Level Current Ig (Viy=Vggs Vo=0.4v 5 0.M4 mA
Vpp Vo=0.5V 10 1.1 mA
. Vo=1.5V 15 3.0 mA
Input "H"-Level Voltage  Vyy [|Igyp|<Tuf\ Vo=0.5;4.5V 5 3.5 2.75 v
(Inputs other than CLK) Vo=1.0;9.0v 10 7.0 5.5 v
Vo=1.5;13.5V 15 11.0 8.25 v
Input "L"-Level Voltage  Vy (|Ioyp|<iuA) Vo=0.5;4.5V 5 2.25 1.5 V
(Inputs other than CLK) Vo=1.0;9.0V 10 4.5 3.0 v
Vo=1.5;13.5V 15 6.75 4.0 v
"H"-Level Threshold Vp Same conditions as for\ 5 3.0
Voltage Viys Vs CLOCK input 10 6.0
only. 15 9.0
nit-Level Threshold A\ " 5 2.0
Voltage 10 4.0
15 5.0
Hysteresis Width Vy n 5 1.0
10 2.0
15 4.0
Input Leakage Current Iy VIH-18V 18 1 0.3 uA
Quiescent Current Ipp Vin=Vss:Vop 5 0.01 4.0 uA
10 0.01 8.0 wuA
15 0.01 16.0 uA

Current direction: + (no sign): Flowing into device
- ¢ Flowing out of device
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Electrical Cheracteristics at Ta=-40° C,Vaa=0V ] Ve min typ max unit 1
Output "H"-Level Voltage Vg |1OU [<Tua, 5 4.95 , v. )
15 14.95 v B
Output "L"-Level Voltage VOL 'IOU |<1uA 5 . - 0.05 v '
» IN' ss'Vp 10 ; 0.05 v
: 15 0.05 v
Output "H"-Level Current Iog [V N'VSS Vo=4.6V 5 0.2 mA
VDD v°=9-5v 10 -0-5 mA
Vo=13.5V 15 -1.4 mA
Output "L"-lLevel Current I =V Vo=0.4v 5 0,52 . mA
) oL ( IN SS) Vo=0.5V 10 1.3 mA
Vo=1.5V 15 3.6 mA
Input "H"-Level Voltage Vi (]IOUT[<1uf) Vo=0.5;4.5v 5 3.5 - v
(Inputs other than CLK) 0=1.0;9.0V 10 7.0 v i
Vo=1.5;13.5V 15 11.0 v i
Input "L"-Level Voltage VL (] IOUTI<1uA Vo=0.5;4.5v 5 1.5 v
(Inputs other than CLK) Vo=1.0;9.0V 10 3.0 v i
Vo=1.5;13.5V 15 4.0 v :
Input Leakage Current Iru Viy=18V 18 0.3 uA
IIL VIL=OV 18 -0-3 UA
Quiescent Current IDD VIN=VSS'VDD . 5 4.0 uA
10 8.0 uA
. 15 16.0 uA
Current direction: + (no sign): Flowing into device
- ¢ Flowing out of device
Electrical Characteristics at Ta=+ 50 c, V -OV Vo win typ max
Output "H"-Level Voltage Vou IOUT < 5 4,95
VIN'VSS'VDD 10 9.95
, ! 15 14.95
Output "L"-Level Voltage -V, I <1ul, 5 0.05
o (VoL K e
. 16 15 1 0.05
Output "H"-Level Current I Ven=Vaa, Vo=li.6V 5 -0.12
OH Vgg S8 Vo=9.5V 10 -0.30
. - VO=13-5V 15 -1.0
Output "L"-Level Current I Vin=Veas Vo=0.4v 5 0.36
oL Vgg S8 - Vo=0.5V 10 0.90

Input "H"-Level Voltage Vi 3.5
. (Inputs other than CLK) Vo=1.0;9.0V 10 7.0
1.0

Vo=1.5; 3.5V 15 1

EEEEE << <BBRBEE caadf

s 1 .
Input "L"-Level Voltage VL IOUT[<1uA> Vo=0.5;4.5¢v 5 1.5
(Inputs other than CLK) =1.0;9.0V 10 3.0
Vo=1.5;13.5V 15 4.0
Input Leakage Current Irg V=18V 18 1.0
Quiescent Current Ipp Input VSS'VDD 5 30
10 60
15 120

Current direction: + (no sign): Flowing into device
- : Flowing out of device
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Switching Characteristics at Ta=25°C%2°C,Vgg=0V, CL-SOpF Vpp min typ max unit 5
Output Rise Time CoLu(tr) 5 130 400 ns i
10 65 200 ns 4
. 15 50 160 ns -
Qutput Fall Time t 5 100 200 ns.
- THL(tE) 10 50 100 ns
15 40 80 ns E
Data Setup Time t 5 80 150 ns
SETUP 10 50 100 ns
- 15 40 80 ns i
Data Hold Time t : - 5 80 150 ns
HOLD 10 50 100 ns i
15 4% 80 ns i
Clock Rise/Fall Time troLks : 5 50 ms i
. 15 10 ms H
Clock Frequency foLk 5 1.0 2.0 Miz ;
10 2.0 4.0 MHz
15 3.0 6.0 _ MHz |
nHr._level Propagation tpLH ’ 5 350 700 ns ﬁ
Delay Time - 10 150 300 ns i
(CLK-»Q,Q) 15 100 200 ns
"L"-Level Propagation ~ tpy . 5 300 600 ns
Delay lime . 10 150 300 ns B
(CLK—Q,Q) 15 100 200 ns
nHr.lLevel Propagation tPLH 5 2560 500 ns
Pelay Time . 10 150 300 ns
(RESET,SET—»Q, Q) 15 100 200 ns
npt.Level Propagation tPHL : 5 250 500 ns
DPelay Time 10 150 300 ns
(RESET, SET—Q,Q) 15 100 200 ns
Reset/Set Pulse Width tur: 5 150 300 ns
tus 10 100 200 ns
: 15 80 160 ns

Clock Input Hysteresis Test Circuit
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Switching Time Test Waveforms
@f cLK, tPLH. tém_(cn_x—:'q,u). LTLH, L THL, EreLk, tfOLK 5;
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