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4 Pin Configuration and Functions

QL [ ~ 16]] Vec

QF [I2 15]] Qk

Qe I3 14]] Qy

Qe [14 13]] OH

Qp s 12]] O

Qc [Is 11]] CLR

Qg [}7 10]] CcLK

GND []8 9fl Q4 A

4-1. SN74LV4040A D, DB, DGV, N, NS, or PW
Package (Top View)

(]

g L

1 16
Qf |2 r————— 15
Qe |2 14
OG 4 l 13
Qp |5 I 12
QC [i] 11
Qg |7 e

8 9

(] <<

z a

NC - no internal connection

4-2. SN74LV4040A RGY Package (Top View)

NAME PIN o TYPE1 DESCRIPTION
Q 1 (o] Q output
Qf 2 (0] Qf output
Qe 3 (0] Qg output
Qg 4 (0] Qg output
Qp 5 o} Qp output
Qc 6 o Qc output
Qg 7 (0] Qg output
GND 8 - Ground
Vee 9 - Positive supply
Qg 10 (0] Qg output
Qy 11 (0] Q, output
Qu 12 o} Qy output
Q 13 o Q output
CLR 14 | Clear, active high
CLK 15 | Clock, falling edge triggered
Qa 16 (6] Qp output
1. I =input, O = output
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5 Specifications

5.1 Absolute Maximum Ratings

. . . 1
over operating free-air temperature range (unless otherwise noted)( )

MIN MAX| UNIT

Vee Supply voltage range -0.5 7 \
V| 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 -0.5Vto V¢ 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 +25 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.

5.2 ESD Ratings

VALUE | UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001" +2000

V esp) Electrostatic discharge - — 5 \
Charged device model (CDM), per JEDEC specification JESD22-C101 +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.
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5.3 Recommended Operating Conditions

. . . 1
over recommended operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT

Vee Supply voltage 2 5.5 \Y
VCC =2V 1.5
Vec=23Vto27V Vee X 0.7

Viy High-level input voltage V
Vgc=3Vto3.6V Vee x 0.7
VCC =45Vto55V VCC x 0.7
VCC =2V 0.5
Vec=23Vto27V Vee x 0.3

Vi Low-level input voltage ce ce V
Vec=3Vio3.6V Vee X 0.3
Vec=4.5Vtob55V Vee X 0.3

V, Input voltage 0 5.5 \%

Vo Output voltage Vee V
Veg=2V -50 pA
Vec=23Vto27V -2

lon High-level output current
Vgc=3Vto3.6V -6 mA
Vec=4.5Vt0b55V -12
VCC =2V 50
Vec=23Vto27V 2

loL Low-level output current
Vec=3V1to36V 6
Vec=4.5Vto55V 12
Vec=23Vto27V 200

At/Av Input transition rise/fall time Vgc=3V1to3.6V 100 ns
VCC =45Vto55V 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,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

5.4 Thermal Information

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
Reua f:snig::’n”;f'amb'e”t thermal 99.5 82 120 67 64 1223 39 CW

(1)  For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.
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5.5 Electrical Characteristics

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

SN74LV4040A
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX
lon = -50 pA 2V1t055V Vee - 0.1
loy=-2mA 23V 2
Von oH v
low = -6 MA 3V 2.48
lon = -12 MA 45V 3.8
loL =50 pA 2Vto55V 0.1
loL =2 mA 23V 0.4
VoL = v
loL =6 mA 3V 0.44
loL =12 mA 45V 0.55
f V,=5.5V or GND 0Oto 55V +1 MA
lec Vi=VecorGND,  lg=0 55V 20 A
loft ViorVo=0t05.5V 0 5 WA
C V| = Ve or GND 33V 1.9 pF

5.6 Timing Requirements, Vcc =2.5V 0.2V

timing requirements over recommended operating free-air temperature range, Voc = 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

5.7 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)

tSU

Setup time

CLR inactive before CLK|

Ta=25°C SN74LV4040A
UNIT
MIN MAX MIN MAX
. CLK high or low 5
tw Pulse duration -
CLR high ns

5.8 Timing Requirements, Vcc =5V 0.5V

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

Setup time

CLR inactive before CLK|

Ta=25C SN74LV4040A
UNIT
MIN MAX MIN MAX
. CLK high or low 5
tw Pulse duration -
CLR high ns

6
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5.9 Switching Characteristics, Vcc =2.5V 0.2V

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

FROM Tp=25C SN74LV4040A
PARAMETER TO (OUTPUT) | LOAD CAPACITANCE UNIT
(INPUT) MIN TYP  MAX MIN  MAX
CL=15pF 50' 115’ 40'
fnax MHz
C_ =50 pF 40 95 35
tpLH 87" 194 1" 23'
CLK QA C|_ =15 pF 7 7 7 7
tonL 8.7 19.4 1 23
tpHL CLR Any Q C_=15pF 9.3 19.9' 1 24| ns
tpLH 10.5 24.1 1 28
CLK Qa C. =50 pF
tprL 10.5 24.1 1 28
tpHL CLR Any Q C_ =50 pF 1.7 245 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.
5.10 Switching Characteristics, Vcc =3.3V 0.3V
over recommended operating free-air temperature range, Ve = 3.3 V £ 0.3 (unless otherwise noted) (Load Circuit and
Voltage Waveforms)
FROM LOAD Ta=25°C SN74LV4040A
PARAMETER (INPUT) TO (OUTPUT) CAPACITANCE i — R = i UNIT
C_=15pF 75’ 160’ 75
fmax MHz
C. =50 pF 55 130 50
tpLH 6.1 11.9' 1 14 ns
CLK Qa CL=15pF g g
tPHL 6.1 11.9 1 14 ns
torL CLR Any Q C_=15pF 7.1 12.8' 1 15 ns
tpLn 75 15.4 1 17.5 ns
CLK Qa C. =50 pF

tpuL 75 15.4 1 17.5 ns
tpuL CLR Any Q C_ =50 pF 9 16.3 1 18.5 ns
Atpg Qn Qn+1 CL =50 pF 1.2 4.4 5 ns

™M

On products compliant to MIL-PRF-38535, this parameter is not production tested.
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5.11 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 el 1 LOAD CAPACITANCE Ta=25C SN74LV4040A UNIT
(INPUT) | (OUTPUT) MIN TYP MAX MIN MAX
C_L=15pF 150" 235 125
fnax MHz
C_ =50 pF 95 185 80
tpLH 42' 7.3’ 1 8.5 ns
CLK Qa C_=15pF ] ]
tPHL 4.2 7.3 1 8.5 ns
tpHL CLR Any Q CL=15pF 5.3 8.6' 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.
5.12 Noise Characteristics
Vee =3.3V,CL=50pF, Ty =25°C
SN74LV4040A
PARAMETER(") UNIT
MIN TYP MAX
VoLp) Quiet output, maximum dynamic Vg, 0.5 0.8 \%
VoLw) Quiet output, minimum dynamic Vg, -05 -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.
5.13 Operating Characteristics
Ta=25C
PARAMETER TEST CONDITIONS Vce TYP UNIT
33V| 119
Cpg  Power dissipation capacitance CL =50 pF, f=10 MHz pF
5V | 131
8 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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6 Parameter Measurement Information

’C- Vee
S1
= A O Open
From Qutput Test From QOutput - R =1k - P TEST 1
Under Test Point Under Test ¢ GND teLr/teHL Open
CL CL tpLzltpzL Vee
(see Note A) "™ (see Note A) "™ tprz/tpzH GND
Open Drain Vee

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN QUTPUTS

— t, ——p

_____ Vee
Timing Input 50% Ve
I ov

| | I tn
! | Vcc tSu _:‘_H I _______ VCC
0, a,
Input 50% Vee Xs‘”" Vec Data Input 50% Vee X 50% Vee
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Vv Vv
. ce Output o . ce
Input 50% Ve 50% Ve gt 50% Ve 50% Ve
ov
I : I | ov
I | I |
tpLH H [ ten tpzL — l"'l— — |L1— tpLz
| _ ——— Vou Output =Vee
In;l:l;ase: I 50% V(I: c 50% Vec Wa;;efor;n 1 :
utpu at
v cc o N oL T T T v
| . | oL (see Note B) | o oL
tpHL — 1P b HI tpLn tpzh > = € tpuz
| v Output |
. | OH | o TaaoVou
°“t*’f§l:‘t:‘°:: N, 50% Vec zIl 50% Ve w;:‘::’g;; 50% Vge  \Von 03V
__V =
oL (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENAELING

A. C_includes probe and jig capacitance.

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 t; < 3 ns.

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

tpLz and tpyz are the same as ty;s.

tpzL and tpzy are the same as tgp,.

tpHL and tp  are the same as tpq.

Iemmo

All parameters and waveforms are not applicable to all devices.

6-1. Load Circuit and Voltage Waveforms
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7 Detailed Description
7.1 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 Il The Iy circuitry disables the
outputs, preventing damaging current backflow through the devices when they are powered down.

7.2 Functional Block Diagram

7-1. Logic Diagram (Positive Logic)

7.3 Device Functional Modes

5 7-1. Function Table
(Each Buffer)

INPUTS
FUNCTION
CLK CLR
i L No change
l L Advance to next stage
X H All outputs L
10 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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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.

F% 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
8.2 B HEMBEA

BRRXHENREA , HSME ticom EMNSRHTmXHER. [ JHAZEH #HTEM  BUSARKTRERE
AT, AXRESIMFAEE , FEFEASBITXEFIENEITALIER,.

8.3 XIFHEIR

TIE2E™ XFRERIBMHNEZSERN , TEBRNETRRAGRE, SYRIENBENMRITHEDY. BRINEH
ZHRH B SRR AREMFNREBRITHE,

HENATHEINTEE RERREE. SERBATHE TI ERAE , FEFT-—ERR TIHNI ; BHSHA TI
B (ERZFD o

8.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.

FAERENHE BB ENT™,

8.5 BE S
B (ESD) SRR MNER B, BMES (TI) BUUETE ST B B A EM B, NRTUTERINLE
A NEEEF , THARRERSBE.,
Aral\ ESD MR N ES BN IMAIES , KB BHSE, BENERODBTHERS ZHRF , XRRNFEARNS
HEURTELSHBEMSERBORETHEE.
8.6 RiF&R
TI RiBER AREBERIIHHABETRIE, BFEBRBHRNE L.

9 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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