SN74LV164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER

SCLS191 — FEBRUARY 1893 — REVISED MARCH 1994

® EPIC™ (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) 2-p Process (TOP VIEW)

® Typical Vop (Output Ground Bounce) i |\ i
<0.8VatVgc=3.3V,Ta =25C g[ 1 14] Vee

® Typlcal Vony (Output Voy Undershoot) o : :Z 8“
>2VatVeoc=33V, Ty =25°C QA N y QG

® ESD Protection Exceeds 2000 V Per Qg 5 10 Q:
MIL-STD-883C, Method 3015; Exceeds ap s ofl TR
200 V Using Machine Model (C = 200 pF, GND [ 7 8[] cLK
R=0)

® Latch-Up Performance Exceeds 250 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Smali-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages

description
This 8-bit parallel-out serial shift register is designed for 2.7-V to 3.6-V V¢ operation.

The SN74LV164 features AND-gated serial (A and B) inputs and an asynchronous clear (CLR) input. The gated
serial inputs permit complete control over incoming data as a low at either input inhibits entry of the new data
and resets the first flip-flop to the low level at the next clock pulse. A high-level input enables the other input,
which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the clock
is high or low, provided the minimum setup time requirements are met. Clocking occurs on the low-to-high-level
transition of the clock (CLK) input.

The SN74LV164 is available in TI's shrink smail-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN74LV164 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUTS

CLR CLK A B QA Qg...QH
L X X X L L L
H L X X Qa0 QBo QHo
H T H H H Qan QaGn
H T L X L Qan  QaGn
H T X L L  Qan Qan

Qa0, Qgg, QHo = the level of Qa, Qg, or Q, respectively,
before the indicated steady-state inputs conditions were
established.

Qan, Q@n = the level of Qp or Qg before the most recent
T transition of the clock: indicates a 1-bit shitt.

EPIC is a trademark of Texas Instruments Incorporated.
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)
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typical clear, shift, and clear sequences

Serial Inputs

Outputs
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Clear Clear

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPly VORAGE FaNGE, VoG -+ c e vt vt iee ettt it ettt e e e et e e et e e, -05Vtod46V
Input voltage range, Vi(see Note 1) .. ..ooiiivir i e ieanns -05VtoVgg +0.5V
Output voltage range, Vo (seeNotes1and2) ..............ccoiiiiiiiiinn... -05VtoVpeo+0.5V
Input clamp current, Lk (Vi <O 0r Vi VEG) - vrriiiie i it ce et +20 mA
Output clamp current, loK (VO <O 0TV >VEE) tvriirteri ittt it ie i einannn +50 mA
Continuous output current, [o (Vo =010 VEE) +veriiaii i et +25 mA
Continuous current through Voo or GND ..o e e e 50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): D package .......... e 1.25W

DB or PW package ............ 0.5W
Storage temperature range .. ..........viietiiti e e —-65°C to 150°C

t 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.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

- 2. This value is limited to 4.6 V maximum.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.
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recommended operating conditions (see Note 4)

MIN NOM MAX | UNIT
Vee Supply voltage 2.7 33 3.6 9
ViH High-level input voltage Vog=27V1i03.6V 2 "
ViL Low-level Input voltage Vog=27Vto36V 0.8 A
V) Input voltage 0 vVee \']
Vo Output voltage 0 Voo Vv
IOH High-level output current ~6{ mA
oL Low-level output current 6| mA
At/Av Input transition rise or fall rate : 0 100 | ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused or floating inputs must be held high or low.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYP MAX| UNIT
: loH =-100 pA MIN to MAX | Vco~0.2

VOH )
IoH=-6mA 3V 24
oL = 100 MIN to MAX 0.2

VoL oL pA v
loL=6mA 3V 04

Iy Vi =Vgc or GND 36V +1 pA

lcc V| =Vgg or GND, io=0 36V 20 pA
Voc=3Vto38V, Oneinputat Vg -0.6V,

alce Other inputs at Vg or GND 5001 wA

Ci. V| = Vg or GND 33V 25 pF

1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.

timing requirements over recommended ranges of supply voltage and operating free-air

temperature (unless otherwise noted)

Vcico-'33‘-l3 V| vee=27v UNIT
MIN MAX| MIN MAX
folock  Clock frequency 0 24 0 19 | MHz
] CLR low 20 25
tw Pulse duration GLK high or Tow 20 Py ns
Data 13 16
tsu Setup time before CLKT B macive w ” ns
th Hold time; data after CLKT 5 5 ns
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S —

switching characteristics over recommended operating free-air temperature range, Ci = 50 pF
{unless otherwise noted) (see Note 5)

Ve =33V03V Veg=27V
PARAMETER (LF::?JB:) (ou;gun r:: TYP MAX h:l?i wax| UNT
fmax 24 75 19 MHz
tod CLK Q 16 29 36 ns
tPHL CLR Q 16 29 3| ns
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
operating characteristics, Vgg = 3.3V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Cy_ =50 pF, f=10 MHz 74 pF
M 3951723 0100799 433 W Jv’.‘TE.XAS
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