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3 Pin Configuration and Functions
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Ed 3-1. SN74LV4040A D, DB, DGV, N, NS, or PW

Package (Top View)
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NC - no internal connection

3-2. SN74LV4040A RGY Package (Top View)

NAME PIN e TYPE(") DESCRIPTION
Q. 1 (0] Q output
Qf 2 (0] Qf output
Qe 3 (6] Qg output
Qg 4 (0] Qg output
Qp 5 (0] Qp output
Qc 6 o Qc output
Qg 7 o Qg output
GND 8 - Ground
Qa 9 (6] Qp output
CLK 10 | Clock, falling edge triggered
CLR 11 | Clear, active high
Q 12 (0] Q, output
Qx 13 (0] Qy output
Qy 14 o Q, output
Qk 15 o Qg output
Vee 16 - Positive supply
(1) 1 =input, O = output
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4 Specifications

4.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT

Vee Supply voltage range -0.5 7 \%
\ Input voltage range -0.5 7 \%
Vo Voltage range applied to any output in the high-impedance or power-off state -0.5 7 \%
Vo Output voltage range -0.5V to Ve 0.5 \%
Ik Input clamp current(@) (V,<0) -20 mA
lok Output clamp current(@) (Vo <0) +50 mA
lo Continuous output current Vo =0to Ve 125 mA

Continuous current through Ve or GND 50 mA
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

4.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001" +2000
V (Esp) Electrostatic discharge - — \
Charged device model (CDM), per JEDEC specification JESD22-C1012 +1000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

4.3 Recommended Operating Conditions

over recommended operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Vee Supply voltage 2 5.5 \%
VCC =2V 1.5
Vec=23Vto27V Vee X 0.7
Viy High-level input voltage V
Vec=3Vto36V Vee X 0.7
Vec=4.5Vto55V Vee X 0.7
VCC =2V 0.5
Vec=23Vto27V Vee x 0.3
Vi Low-level input voltage e ce \Y
Vec=3Vto36V Vee x 0.3
Vec=4.5Vto55V Vee %X 0.3
V| Input voltage 0 5.5 V
Vo Output voltage 0 Vee \Y
Vee=2V -50 pA
Vgc=23Vto27V -2
loH High-level output current
Vgc=3Vto3.6V -6 mA
Vec=4.5Vto 55V -12
VCC =2V 50
Vee = 23Vto27V
loL Low-level output current
Vec=3V1to3.6V
Vec=4.5Vto 55V 12
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4.3 Recommended Operating Conditions (%zX)

over recommended operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Vee=23Vto27V 200
At/Av Input transition rise/fall time Vec=3Vto3.6V 100 ns
Vec=4.5Vto55V 20
Ta Operating free-air temperature -40 85 °C

(1)  All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

4.4 Thermal Information

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

D (SOIC) DB DGV N NS PW RGY
THERMAL METRIC(!) (SSOP) | (TVSOP) | (PDIP) | (SOP) | (TSSOP) | (VQFN) UNIT
16 PINS |16 PINS | 16 PINS |16 PINS |16 PINS | 16 PINS | 16 PINS
Rosa Junptlon-to-amblent thermal 995 82 120 67 64 1223 39 /W
resistance
(1)  For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.
4.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)
SN74LV4040A
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX
lon = -50 A 2Vto55V Vee - 0.1
lon =-2mA 2.3V 2
Von oH v
loy = -6 mA 3V 248
lon =-12 mA 45V 3.8
loL =50 pA 2Vto55V 0.1
loL=2mA 23V 0.4
VoL o v
loL =6 mA 3V 0.44
loL =12 mA 45V 0.55
I V,=5.5V or GND Oto5.5V +1 MA
lcc V| = V¢ or GND, lo=0 55V 20 MA
loff ViorVo=0t0 5.5V 0 5 uA
Ci V| =V or GND 3.3V 1.9 pF

4.6 Timing Requirements, Vcc =2.5V£0.2V

timing requirements over recommended operating free-air temperature range, Vec = 2.5V £ 0.2 V (unless otherwise noted)

Ta =25°C SN74LV4040A
UNIT
MIN MAX MIN MAX
CLK high or low 7 7
tw Pulse duration
CLR high 6.5 6.5 ns
tsu Setup time CLR inactive before CLK | 6.5 6.5
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4.7 Timing Requirements, Vcc =3.3V 0.3V
timing requirements over recommended operating free-air temperature range, Ve = 3.3 V £ 0.3 V (unless otherwise noted)

Ta=25°C SN74LV4040A
UNIT
MIN MAX MIN MAX
CLK high or low
tw Pulse duration
CLR high 5 5 ns
tsu Setup time CLR inactive before CLK | 5 5

4.8 Timing Requirements, Vcc =5V 0.5V

timing requirements over recommended operating free-air temperature range, Vcc =5V £ 0.5 V (unless otherwise noted)

Ta=25°C SN74LV4040A
UNIT
MIN MAX MIN MAX
. CLK high or low
tw Pulse duration -
CLR high 5 5 ns
tsu Setup time CLR inactive before CLK | 5 5

4.9 Switching Characteristics, Vcc =2.5V*0.2V

over recommended operating free-air temperature range, Voc = 2.5V £ 0.2 V (unless otherwise noted) (Load Circuit and
Voltage Waveforms)

FROM Ta=25C SN74LV4040A
PARAMETER TO (OUTPUT) | LOAD CAPACITANCE UNIT
(INPUT) MIN TYP  MAX MIN MAX
CL=15pF 50" 115" 40"
fmax MHz
CL=50pF 40 95 35
tpLy 87" 194’ 1’ 23"
CLK Qa C_=15pF 3 3 3 3
tpuL 8.7 19.4 1 23
tprL CLR Any Q C_=15pF 93" 199’ 1" 24" ns
teLn 10.5 24.1 1 28
CLK QA C|_ =50 pF
tpHL 10.5 24.1 1 28
tpHL CLR Any Q C. =50 pF 11.7 24.5 1 28 ns
Atpg Q, Q1 C_ =50 pF 1.7 5.9 7
(1) On products compliant to MIL-PRF-38535, this parameter is not production tested.
4.10 Switching Characteristics, Voc =3.3V 03V
over recommended operating free-air temperature range, Ve = 3.3 V £ 0.3 (unless otherwise noted) (Load Circuit and
Voltage Waveforms)
FROM LOAD Ta=25C SN74LV4040A
PARAMETER TO (OUTPUT UNIT
(INPUT) ( )| cAPACITANCE MIN TYP  MAX MIN  MAX
C_=15pF 75" 160" 75
frax MHz
C. =50 pF 55 130 50
tpLH 61" 119’ 1 14 ns
CLK Qa CL=15pF . .
tPHL 6.1 11.9 1 14 ns
torL CLR Any Q C_=15pF 71" 128 1 15 ns
tpLn 75 15.4 1 17.5 ns
CLK QA CL =50 pF
tpuL 75 15.4 1 17.5 ns
tpuL CLR Any Q C_ =50 pF 9 16.3 1 18.5 ns
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4.10 Switching Characteristics, Voc =3.3 V£ 0.3 V ($£X)

over recommended operating free-air temperature range, Vcc = 3.3 V + 0.3 (unless otherwise noted) (Load Circuit and
Voltage Waveforms)

FROM LOAD Ta=25°C SN74LV4040A
PARAMETER (INPUT) TO (OUTPUT) CAPACITANCE MIN — VIAX MIN VAX UNIT
Atpg Q, Qn+1 C_=50pF 1.2 4.4 5 ns

(1)  On products compliant to MIL-PRF-38535, this parameter is not production tested.

4.11 Switching Characteristics, Vcc =5V 0.5V

over recommended operating free-air temperature range, Vcc =5V £ 0.5 V (unless otherwise noted) (Load Circuit and
Voltage Waveforms)

PARAMETER fROM 112 LOAD CAPACITANCE Ta=25%C SN74LV4040A UNIT
(INPUT) | (OUTPUT) MIN TYP MAX MIN MAX
CL=15pF 150" 235" 125
fax MHz
C_ =50 pF 95 185 80
tpLn 42" 7.3" 1 8.5 ns
CLK QA C|_ =15pF 3 1
tF’HL 4.2 7.3 1 8.5 ns
tpuL CLR Any Q CL=15pF 53" 86" 1 10 ns
tPLH 5.3 9.3 1 10.5 ns
CLK QA C|_ =50 pF
tPHL 5.3 9.3 1 10.5 ns
tpHL CLR Any Q C_ =50 pF 6.8 10.6 1 12 ns
Atpg Qn Qn+1 C_ =50 pF 0.8 3.1 3.5 ns
(1)  On products compliant to MIL-PRF-38535, this parameter is not production tested.
4.12 Noise Characteristics
Vec=3.3V,CL=50pF, Tp=25°C
SN74LV4040A
PARAMETER(") UNIT
MIN TYP MAX
VoLp) Quiet output, maximum dynamic Vg, 0.5 0.8 \%
Vorw) Quiet output, minimum dynamic Vg, -0.5 -0.8 \
ViHD) High-level dynamic input voltage 2.31 \%
ViLp) Low-level dynamic input voltage 0.99 \%
(1)  Characteristics for surface-mount packages only.
4.13 Operating Characteristics
Ta=25C
PARAMETER TEST CONDITIONS Vce TYP UNIT
L ) 33V| 119
Cps  Power dissipation capacitance C, =50 pF, f=10 MHz pF
5V | 13.1
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5 Parameter Measurement Information

From Qutput Test

From Output - RL=1kQ

Under Test

Under Test Point

CL
(see Note A) I

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

I tw |

| | Ves
Input 50% Vee Xso""ﬂ Vee

ov

VOLTAGE WAVEFORMS
PULSE DURATION

Vee
Input 50% Ve 50% Ve
| I ov
| L
tpLH H l‘_bl_ tpHL
| ——— Vou
In-Ph | '
n-Fhass | 50% Vee 50% Vee
Qutput | v
| I I oL
tpHL —i—¥ l—p— tpy
| ! v
OH
Out-of-Phase o | o
Output 50% Vee _5(24'_\\';%?_
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

A. C_includes probe and jig capacitance.

CL
(see Note A) I

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN QUTPUTS

’C- Vee
S1
/O Open TEST s1
¢ GND tpLr/tpHL Open
tpLz/tpz Vee
tpHzitpzH GND
Open Drain Vee
_____ Vee
Timing Input 50% Ve
| ov
H—FJ— th
tsu ' ' |
| - Vee
Data Input 50% Vcc 50% Vcc
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Vee
Output
Control XEO% Vee XSU% Vee
I | ov
|

tPZL—F: |'"— —> |L‘_t"'-7-

Output | | | =Vee
Waveform 1 | 50% Vee |
S1at Ve | VoL* 03V, .
I

(see Note B) | |
tpzn ¥ 4 |'1— tpuz

Output | R v
Waveform 2 | 50% Ve Vou-03V OH
S1 at GND / N, 0V
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

LOW- AND HIGH-LEVEL ENABLING

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z5 =50 Q, t. <3 ns,

and ;< 3 ns.

tpLz and tpz are the same as tgjs.
tpzL and tpzy are the same as te,.
tpHL and tp 1 are the same as tpq.

Iemmo

All parameters and waveforms are not applicable to all devices.

The outputs are measured one at a time, with one input transition per measurement.

B 5-1. Load Circuit and Voltage Waveforms
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6 Detailed Description
6.1 Overview

The ’LV4040A devices are 12-bit asynchronous binary counters with the outputs of all stages available
externally. A high level at the clear (CLR) input asynchronously clears the counter and resets all outputs low. The
count is advanced on a high-to-low transition at the clock (CLK) input. Applications include time-delay circuits,
counter controls, and frequency-dividing circuits.

These devices are fully specified for partial-power-down applications using los. The Il circuitry disables the
outputs, preventing damaging current backflow through the devices when they are powered down.

6.2 Functional Block Diagram

6-1. Logic Diagram (Positive Logic)

6.3 Device Functional Modes

3R 6-1. Function Table
(Each Buffer)

INPUTS
FUNCTION
CLK CLR
1 L No change
| L Advance to next stage
X H All outputs L
Copyright © 2024 Texas Instruments Incorporated BHHIB T 57— P2 (DB RH MO ) 255 9
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7 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

7.1 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the
Recommended Operating Conditions table.

Each V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 pyF is recommended. If there are multiple V¢ pins, 0.01 puF or 0.022 uF is recommended for each
power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 yF and

1 yF are commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

7.2 Layout
7.2.1 Layout Guidelines

When using multiple bit logic devices inputs should not ever float.

In many cases, functions or parts of functions of digital logic devices are unused, for example, when only two
inputs of a triple-input AND gate are used or only three of the four buffer gates are used. Such input pins should
not be left unconnected because the undefined voltages at the outside connections result in undefined
operational states. Specified below are the rules that must be observed under all circumstances. All unused
inputs of digital logic devices must be connected to a high or low bias to prevent them from floating. The logic
level that should be applied to any particular unused input depends on the function of the device. Generally they
will be tied to GND or V¢ whichever make more sense or is more convenient. Floating outputs is generally
acceptable, unless the part is a transceiver. If the transceiver has an output enable pin it will disable the outputs
section of the part when asserted. This will not disable the input section of the 1.O’s so they also cannot float
when disabled.
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 Documentation Support (Analog)

8.1.1 Related Documentation

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

£ 8-1. Related Links

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN74LV4040A Click here Click here Click here Click here Click here

82 RFaAY FOEFMBEMERITMBAE

R 2 A MO B OV TOREEZ T AT, www.tij.co.jp DF A ARG 7 412 & BT IE &, [lE1] 27
Vo7 U CBERT DL, BREINIZT R COBIEFRICE T AL AP =AM BRZITTRAIENTEET, EHEOFEMIC
ONWTHE, WETENTZRF 2 A MIEFN TV ASETERZ B LIZEN,

83HR—F-VY—=2R

THRA A AL AV VALY E2E™ PR —h T3 —T AE, TP =T PNRERE A DR A LRI T A M AN
— LRGN O EBESAZEN TEXAIGH T, BEFORIZEZRKR LD, MEOEME LIV T52LT, &AFt T
I e RGN TEET,

Vo 7E&NTWDar 70T, HEHEBEICIDHROFEF | BHINDILDTT, ZNBIEET I T R AL RV ALY DL
BERRERR T AL DT BT LE TV R A RN ALY D RfEE KL O TRBOER A, THF TR AR
VALY ORISR TTEENY,

8.4 Trademarks

THXY R A AV VA Y E2E™ is a trademark of Texas Instruments.

TRCOBEEIL, TNTNOFEE IIRELET,

8.5 HESMEICEHT 5 EEER

ZDIC 1E, ESD IZE o TR T D FTREMEN DV E T, TH A AL AV VAV IC ZHOPO BT F IO E B2 o 2L
‘ ZHERLET, ELVBOBOBLIOREFIRAEDRWGE | 7 A A& T 28T b0 ET,

A\ ESD (L BMHRIL, DFDRHEREIE T DT A RO TR E T EIGTDIZ0ET, K72 IC DB, STA—Z DT H
AT B CARSNTOBENDANS TTREME D B2 | AR AL < 2o TV ET,

8.6 AE

TXY R ALY NAY HFELE ZOMFEEIIT, ARERIEEO —RHB L OERN LS TOET,
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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