CD74HC4040,
@ RS CD74HCT4040

High Speed CMOS Logic

February 1998 12-Stage Binary Counter
Features Description
« Fully Static Operation The Harris CD74HC4040 and CD74HCT4040 are 14-stage

ripple-carry binary counters. All counter stages are master-
slave flip-flops. The state of the stage advances one count
« Common Reset on the negative clock transition of each input pulse; a high
voltage level on the MR line resets all counters to their zero
state. All inputs and outputs are buffered.

+ Buffered Inputs

+ Negative Edge Pulsing
+ Typical fygax =60 MHz at Voo = 5V, C_ = 15pF,

Ty, = 25°C Ordering Information
+ Fanout (Over Temperature Range) PKG.
0,
- Standard Outputs. .............. 10 LSTTL Loads PART NUMBER | TEMP. RANGE ("C)| PACKAGE NO.
- Bus DriverOutputs ............. 15 LSTTL Loads | CD74HC4040E -55to 125 16 Ld PDIP E16.3
» Wide Operating Temperature Range . . . -55°C to 125°C | cp7aHcT4040E 5510 125 16LdPDIP  |E16.3
« Balanced Propagation Delay and Transition Times CD74HCA040M 5510 125 16Ldsoic  |mis1s
. Slgr.uflcant Power Reduction Compared to LSTTL CD74HCTA040M 5510 125 16LdSOIC  |Mi6.15
Logic ICs
NOTES:
« HC Types ) ) )
- 2V to 6V Operation 1. When ordering, use the entire part number. Add the suffix 96 to
P obtain the variantin the tape and reel.
- H H . - 0, - Q,
High Noise Immunity: Ny_=30%, Njy = 30% of Vee 2. Wafer and die for this part number is available which meets all
at Ve =5V electrical specifications. Please contact yourlocal sales office or

- HCT Types Harris customer service for ordering information.

- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility,
V)= 0.8V (Max), V|4 = 2V (Min)
- CMOS Input Compatibility, I} < 1pA at VoL, VoH

Pinout
CD74HC4040, CD74HCT4040
(PDIP, SOIC)
TOP VIEW
\J

Q2 E E Vec
s [2] [15] @y
as [3] [13] 049
a7 [4] [13] Qg
Q4 [5] [12] g
Qs [6] 1] MR
Q; [7] [ig] cp

GND [&] 9] o'

CAUTION: These devices are sensitive to electrosiatic discharge. Users should follow proper IC Handling Procedures. File Number 1 4832
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Functional Diagram
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L L Advance to Next State
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NOCTE: H= High Voltage Level, L = Low Voltage Level, X = Don’t Care,
T = Transitien from Low to High Level, | = Transition from High to Low.
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Logic Diagram
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Absolute Maximum Ratings

DC Supply Voltage, Ve .- .. oo -05Vio 7V
DC Input Diode Current, ||

ForVi«<-08VorV=Veo+ 08V, . ... ... .o it +20mA
DC Output Diode Current, Ipgk

ForVg<-08VorVg=Voc+ 05V . ... ... o iat. +20mA
DC Output Source or Sink Current per Output Pin, 1

ForVg>-05VorVoeVoo+ 05V . ... ... oiat, +25mA
DC Vg orGround Current, o oo ii i i +50mA

Operating Conditions

Temperature Range (Ta) .. .. oot -55°C to 125°C
Supply Voltage Range, Ve

HCTypes .. ... .. 2V to 8V
HCT Types . ... ... 4.5V o 5.5V
DC Input or Output Voltage, V|, Vg . ... .. ... ... ... 0V io Vo

Input Rise and Fall Time

AV 1000ns (Max)
45V 500ns (Max)
BY 400ns (Max)

Thermal Information

Thermal Resistance (Typical, Note 3)

PDIP Package . . .. ......... ... ... ... ...
S8OICPackage. . ............. ... ... ... ...

Maximum Junction Temperature

Maximum Storage Temperature Range

Maximum Lead Temperature {Scldering 10s)

(SOIC - Lead Tips Only)

0,a (°C/W)

90

....................... 150°C

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage o the devige. This is a siress only raling and operalion
of the device at these or any other conditions abave those indicated in the operational sections of this specification is not implied.

NOTE:

3. 0yp is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

c>0NT|:IJE I?TONS 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) I lg{mA)| Vec (V) | MIN I TYP I MAX | MIN MAX MIN MAX | UNITS
HC TYPES

High Level Input YiH - - 2 1.5 1.5 1.5 V)

Voltage 45 3.15 3.15 3.15 v

4.2 4.2 42 \

Low Level Input ViL 0.5 0.5 - 0.5 v

Voltage 45 135 135 | - 135 | V

1.8 1.8 - 1.8 \

High Level Output Vou ViqorV|L| -0.02 1.9 1.9 1.9 \Y

e 002 | 45 | 44 44 44 v

-0.02 6 59 59 59 Y

High Level Output - - \Y

ﬁtalf':a i -4 45 3.98 3.84 37 v

5.2 5.48 5.34 52 \Y

Low Level Output VoL ViqorVL|] 0.02 2 0.1 01 - 01 \Y

gag?sema i 0.02 45 0.1 0.1 0.1 v

0.02 B 0.1 0.1 - 0.1 \'

Low Level Qutput - - A

¥_‘F'Ea|f’:a i 4 45 0.26 0.33 - 0.4 v

52 0.26 0.33 - 0.4 \'

Input Leakage I Vggor 101 +1 - +1 pA
Current GND

Quiescent Device lco Voo or 0 6 8 a0 - 160 pA
Current GND
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DC Electrical Specifications (Continued)

TEST
CONDITIONS 250C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) I lg{mA)| Vee (V) | MIN I TYP I MAX | MIN MAX MIN MAX | UNITS
HCT TYPES
High Level Input ViH 45t05.5 2 2 2 \Y
Voltage
Low Level Input ViL 451t05.5 0.8 0.8 - 0.8 Y
Voltage
High Level Output VoH ViqorVL| -0.02 4.5 4.4 4.4 4.4 Y
Voltage
CMOS Loads
High Level Output -4 4.5 3.98 3.84 3.7 A
Voltage
TTL Loads
Low Level QOutput VoL VigerVL| 0.02 4.5 0.1 0.1 0.1 A
Voltage
CMGCS Loads
Low Level Output 4 4.5 0.26 0.33 - 0.4 Y
Voltage
TTL Loads
Input Leakage | Voo and 0 55 101 +1 - +1 pA
Current GND
Quiescent Device lcc Vg or 0 55 8 a0 - 160 pA
Current GND
Additional Quies- Alcg Veo 4510585 100 380 450 - 490 pA
cent Device Current -2.1
Per Input Pin: 1 Unit
Load
NOTE: For dual-supply systems theoretical worst case (V| = 2.4V, Vg = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOADS
MR 0.65
CP 05
NOTE: Unit Load is Al limit specified in DC Electrical Table, e.g.,
360pA max at 25°C.
Prerequisite for Switching Specifications
25°C -40°C TO 85°C -55°C TO 125°C
PARAMETER SYMBOL | Vee (V) MIN MAX MIN MAX MIN MAX UNITS
HC TYPES
Maximum Input Pulse fmax 2 5 5 4 - MHz
Frequency 45 30 25 20 } MHz
8 35 29 24 - MHz
Input Pulse Width tyy 2 80 100 120 - ns
4.5 16 20 24 - ns
8 14 17 20 - ns
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Prerequisite for Switching Specifications

{Continued)

25°C -40°C TO 85°C -55°C TO 125°C
PARAMETER SYMBOL | Vee (V) MIN MAX MIN MAX MIN MAX UNITS
Reset Removal Time tREM 2 50 65 75 - ns
4.5 10 13 15 - ns
6 9 11 13 ns
Reset Pulse Width tyy 2 80 100 120 - ns
4.5 16 20 24 - ns
& 14 17 20 - ns
HCT TYPES
Maximum Input Pulse fmax 4.5 25 20 18 - MHz
Frequency
Input Pulse Width tyy 4.5 20 25 30 - ns
Reset Recovery Time tREM 4.5 10 13 15 - ns
Reset Pulse Width tyw 4.5 20 25 30 - ns
Switching Specifications Input t,, = 6ns
-40°C TO -55°C TO
TEST 25°C 85°C 125°C
PARAMETER SYMBOL | CONDITIONS | Vec (V)| MIN | TYP | MAX | MIN | MAX | MIN | MAX | UNITS
HC TYPES
Propagation Delay tpLH, tPHL | CL = 50pF 2 140 175 210 ns
{Figure 1)
CP to Q¢ Quiput 45 28 35 - 42 ns
C=15pF 5 11 - - ns
C = 50pF 6 24 30 - 36 ns
QutoQp+1 tpLH, tPHL | CL = 50pF 2 75 85 - 110 ns
45 15 19 - 22 ns
C =15pF 5 4 - - ns
C| = 50pF 8 13 16 - 19 ns
MR to Qp, tpLH, tPHL | CL = 50pF 2 170 215 255 ns
4.5 34 43 - 51 ns
5 14 - - ns
B 29 37 - 43 ns
Qutput Transition Time trims trHL | CL = 50pF 2 75 95 - 110 ns
(Figure 1) 45 15 19 | - | 22| ns
8 13 16 - 19 ns
Input Capacitance CiNn G| = 50pF - 10 10 - 10 pF
Power Dissipation Cpp C=15pF 5 40 - - pF
Capacitance (Notes 3, 4)
HCT TYPES
Propagation Delay tpLH, tPHL | CL = S0pF 45 40 50 - 60 ns
{Figure 1)
CP to Q" Output CL=15pF 5 17 - - ns
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Switching Specifications Inputt, t; = 8ns (Continued)

-40°C TO -55°C TO
TEST 25°C 85°C 125°C
PARAMETER SYMBOL | CONDITIONS | Vee (V)| MIN | TYP | MAX | MIN | MAX | MIN | MAX | UNITS

Qnto Qn+1 tpLH, tPHL | CL = 50pF 45 15 18 22 ns

CL=15pF 5 4 - - ns

MR to Qp, tpLH, tPHL | CL = 50pF 45 40 50 80 ns

C| =15pF 5 17 - - ns

QOutput Transition trin, trHL | L = S50pF 4.5 15 19 22 ns

Input Capacitance Cin C =15pF - 10 10 10 pF

Power Dissipation Cpp C =15pF 5 45 - - - pF
Capacitance (Notes 4, 5)

NOTES:

4. Cpp is used to determine the dynamic power consumption, per package.

5. Pp = Vg2 i+ ©(CL Voo fitM) where: M = 21,22 23, 212 fi = Input Frequency, C| = Output Load Capacitance, Vg = Supply Voltage.

Test Circuils and Waveforms

I
+ 1 = —
WL+ WH = 4el

Vee

50% 50%

GND

twH

NOTE: Qutputs should be switching from 10% Vg to 80% Vg in
accordance with device truth table. For f\gax. input duty cycle = 50%.

FIGURE 1. HC CLOCK PULSE RISE AND FALL TIMES AND

PULSE WIDTH
1. =6ns ——| |~— ;= 6ns
. Vee
INPUT 50%
F 10% GND
THL
INVERTING
OUTPUT
= tpHL =

FIGURE 3. HC TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

|
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t.Cp = 6ns oL

1:Cp = 6ns

av

GND

NOTE: Qutputs should be switching from 10% Vg to 80% Vg in
accordance with device truth table. For f\gax. input duty cycle = 50%.

FIGURE 2. HCT CLOCK PULSE RISE AND FALL TIMES AND
PULSE WIDTH
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FIGURE 4. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC
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Test Circuits and Waveforms (cContinued)

1CL — ¥CL
CLOCK % 50%
INPUT 10%
—  tH(H)
DATA
INPUT
tsu(H) fet—
= LH .
90%
— 1pLH —-
EM

OUTPUT

1R host—
Vee
SET, RESET 50%
ORPRESET

— tH(L)

= tsu(L)

Vee
GND
"
cC DATA
50% INPUT 1.3V
GND
tsu(H) fost—
OUTPUT
1REM
3V
SET, RESET 1.3V
GND ORPRESET

3v
GND
3V
1.3V 1.3V
GND
- tgu(L)

GND

CL

_T_supF

FIGURE 5. HC SETUP TIMES, HOLD TIMES, REMOVAL TIME,
AND PROPAGATION DELAY TIMES FOR EDGE
TRIGGERED SEQUENTIAL LOGIC CIRCUITS

o
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FIGURE 6. HCT SETUP TIMES, HOLD TIMES, REMOVAL TIME,
AND PROPAGATION DELAY TIMES FOR EDGE
TRIGGERED SEQUENTIAL LOGIC CIRCUITS

All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right lo make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheels are current before placing orders. Information furnished by Harris is
believed to be acourate and reliable. However, no responsibilily is assumed by Harris or its subsidiaries for its use; nor for any infringements of patenis or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.
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