UNISONIC TECHNOLOGIES CO., LTD

UCD4024B Preliminary CMOS IC

7-STAGE RIPPLE COUNTER
BINARY COUNTER / DIVIDERS

HE DESCRIPTION

The UTC UCD4024B is a 7-stage ripple counter with short
propagation delays and high maximum clock rates. The Reset input
has standard noise immunity, however the Clock input has
increased noise immunity due to Hysteresis. The output of each
counter stage is buffered.

DIP-14

B FEATURES SOP-14U

* Diode Protection on All Inputs

* Qutput Transitions Occur on the Falling Edge of the Clock Pulse

* Supply Voltage Range = 3.0V to 18V

* Capable of Driving Two Low-power TTL Loads or One
Low-power Schottky TTL Load Over the Rated Temperature
Range

H ORDERING INFORMATION

Ordering Number ,
Pack Pack
Lead Free Halogen Free ackage acxing
UCD4024BL-D14-T UCD4024BG-D14-T DIP-14 Tube
UCD4024BL-UEA-R UCD4024BG-UEA-R SOP-14U Tape Reel

UCD4024BG-D14-T
| — (1)Packing Type (1) T: Tube, R: Tape Reel
(2)Package Type (2) D14: DIP-14, UEA: SOP-14U

(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
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UCD4024B Preliminary CMOS IC
HE PIN CONFIGURATION
N
CLOCK [1] 14] Voo
RESET [2] 13] NC
Q7 3 12] Q1
Q6 [4] [11] @2
Q5 [5 10] NC
Q4 [6] 9] a3
Vss [7] 8] NC
H TRUTH TABLE
CLOCK RESET STATE
L L No Change
L H All Outputs Low
H L No Change
H H All Outputs Low
1 L No Change
1 H All Outputs Low
| L Advance One Count
! H All Outputs Low
®E BLOCK DIAGRAM
CLOCKQH c Q C —C Q
R Q R Q R Q Q
RESET(ZW 1
12 W " 3
Q1 Q1 Q1 Q1
Q3=PIN9
Q4 =PIN6
Q5=PIN5
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UCD4024B Preliminary CMOS IC

B ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL RATINGS UNIT
DC Supply Voltage Range Vop -0.5~+18 \%
Input or Output Voltage Range (DC or Transient) Vin, Vour -0.5 ~ Vpp+0.5 V
Input or Output Current (DC or Transient) per Pin lin, lout 10 mA
Storage Temperature Range Tste -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

E RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vob 3~18 \Y
Operating Temperature Ta -40 ~ +125 °C
® THERMAL DATA
PARAMETER SYMBOL RATINGS UNIT
Thermal Resistance SOP-14U B 68 °C/W
Junction-Ambient TSSOP-14U 95 °C/W
B ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vss)
TYP
PARAMETER SYMBOL TEST CONDITIONS MIN (Note 1) MAX UNIT
Vop=5VY, Vour=0.5 or 4.5V 3.5 \Y
High-level Input Voltage Vi Vop=10V, Vour=1.0 or 9.0V 7.0 V
Vop=15V, Vour=1.5 or 13.5V 11 V
Vop=5V, Vour=4.5 or 0.5V 1.5 \Y
Low-level Input Voltage Vi Vop=10V, Vour= 9.0 or 1.0V 3.0 V
Vbp=15V, Vour=13.5 or 1.5V 4.0 \Y
Vop=5V, Vin=0 or Vbp 4.95 5.0 \%
High-level Input Voltage VoH Vobp=10V, Vin=0 or Voo 9.95 10 V
Vbp=15V, Vin=0 or Voo 14.95 15 \Y
Vop=5V, Vin=0 or Voo 0 0.05 V
Low-level Output Vo |Voo=10V, Vin=0 or Voo 0 0.05 v
Voltage
Vbp=15V, Vin=0 or Voo 0 0.05 \Y
Vbp=5V, Von=2.5V -1.6 -3.2 mA
High-Level Output lon Vbp=5V, Von=4.6V -0.51 -1 mA
Current Vop=10V, Von=9.5V -1.3 -2.6 mA
Vbp=15V, Von=13.5V -3.4 -6.8 mA
Vbp=5V, Vor=0.4V 0.51 1 mA
Low-Level Output lo.  [Voo=10V, Vor=0.5V 13 26 mA
Current
Vop=15V, VoL=1.5V 34 6.8 mA
Input Current lin Vop=15V +0.1 pA
Vbp=5V 5 uA
Quiescent Current Iop Vop=10V Per Package 10 uA
Vpp=15V 20 uA

Notes: 1. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s
potential performance.
2. The formulas given are for the typical characteristics only at 25°C.
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UCD4024B Preliminary CMOS IC

B  SWITCHING CHARACTERISTICS (Note 1)
(CL= 50pF, RL.= 200kQ, Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN (N-lc—)\t(ePZ) MAX | UNIT
Vpp=5.0V 160 360 ns
Clock to Q1 Vpp=10V 90 160 ns
Vpp=15V 70 130 ns
. Vpp=5.0V 110 330 ns
_;P_ir:qr;agatlon Delay Qn to Qn+1 tren/ tpHe  [VDD=10V 70 80 ns
Vpp=15V 45 60 ns
Vpp=5.0V 140 280 ns
Reset to Qn Vpp=10V 60 120 ns
Vop=15V 50 100 ns
Vpp=5V 115 200 ns
Transition Time tren/ tree [Vop=10V 65 100 ns
Vpp=15V 55 80 ns
Vpp=5V 200 ns
Clock Pulse Width twH Vpp=10V 600 ns
Vpp=15V 40 ns
Vpp=5V 375 ns
Reset Pulse Width twh Vpp=10V 200 ns
Vpp=15V 150 ns
Vpbp=5V 250 ns
Reset Removal Time trem Vpp=10V 75 ns
Vpbp=15V 50 ns
Vpp=5V 2.5 MHz
Input Pulse Frequency fa Vop=10V 8.0 MHz
Vop=15V 12 MHz

Notes: 1. The formulas given are for the typical characteristics only at 25°C.
2. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s
potential performance.

B OPERATING CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNIT

Input Capacitance Cin Vin=0 5.0 pF
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UCD4024B Preliminary CMOS IC

®E TEST CIRCUIT

Vbp Vor=Vour Vb Vor=Vour
VDD
C Q —C Q,
R lon R lon
Vss EXTERNAL EXTERNAL
COUNTQ,TOA POWER COUNTQ,TOA Vss POWER
LOGIC “1" LEVEL. L SUPPLY LOGIC “1" LEVEL L SUPPLY
Figure 1. Typical Output Source Figure 2. Typical Output Sink
Characteristics Test Circuit Characteristics Test Circuit
VDD
0.01uF
500uFrE Ib) T CERAMIC
’ e
PULSE f
GENERATOR [ |© QI cL
Q2o oL
Q3o L =
Q4—o—_|CLj‘m_ i—
Q5 —O—_|EL:E —
C|_ =
VSS =

Figure 3. Power Dissipation Test Circuit
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UCD4024B Preliminary CMOS IC
HE FUNCTIONAL WAVEFORMS
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information supplied prior to the publication

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all

hereof.
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