MC74LV594A

8-Bit Shift Register with
Output Register

The MC74LV594A is an 8-bit shift register designed for
2 V to 6.0 V V¢ operation. The device contain an 8-bit serial—in,
parallel-out shift register that feeds an 8—bit D—type storage register.
Separate clocks (RCLK, SRCLK) and direct overriding clear (RCLR,
SRCLR) inputs are provided on the shift and storage registers. A serial
output (Qg) is provided for cascading purposes.

The shift-register (SRCLK) and storage—register (RCLK) clocks
are positive—edge triggered. If the clocks are tied together, the shift
register always is one clock pulse ahead of the storage register.

Features

® 2.0V to0 6.0V Ve Operation

® Low Input Current: 1.0 uA

® Max tyqof 6.5nsat5SV

® Typical Vorp (Output Ground Bounce) < 0.8 V

at Ve =3.3V, Ty =25°C

Typical Vopy (Output Voy Undershoot) > 2.3 V

at Ve =3.3V, Ty =25°C

Support Mixed—Mode Voltage Operation on All Ports
8-Bit Serial-In, Parallel-Out Shift Registers With Storage

Independent Clocks for Shift and Storage Registers
High Noise Immunity Characteristic of CMOS Devices

In Compliance with the Requirements Defined by JEDEC Standard
No. 7A

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoOHS
Compliant
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DIAGRAMS
SOIC-16 AAAAAAAR
D SUFFIX LV594AG
CASE 751B | AWLYWW
1 BHHHBHEHH
16
HAAAAH
TSSOP-16 LV
DT SUFFIX 594A
CASE 948F [ ALYW*
; HEHHHH
A = Assembly Location
WL, L = Wafer Lot
YY,Y = Year
WW, W = Work Week

Gorm= = Pb-Free Package
(Note: Microdot may be in either location)

PIN ASSIGNMENT

Qg[_1] ~ [16 ] Voo
ac[ 2 75 ] Qa
Qp [ 3] [14 | SER
Qe [ 4] 13 | RCLR
Qe[ 5] [ 12 ] RCLR
Qs [ 6] 11 ] SRCLR
ay[_7] 10 | SRCLR
GND[ 8] 5 ] Qu

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 4 of this data sheet.

Publication Order Number:
MC74LV594A/D



FUNCTION TABLE

MC74LV594A

INPUTS
SER SRCLK SRCLR RCLK RCLR
X X L X X Shift register is cleared.
L 1 H X X First stage of shift register goes low.
Other stages store the data of previous stage, respectively.
H 1 H X X First stage of shift register goes high.
Other stages store the data of previous stage, respectively.
L | H X X Shift register state is not changed.
X x X X L Storage register is cleared.
X X X T H Shift register data is stored in the storage register.
X X X 1 H Storage register state is not changed.
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numbers shown are for the D, DB, J, NS, PW, and W packages.

Figure 1. Logic Diagram
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Figure 2. Timing Diagram

ORDERING INFORMATION

Device Package Shipping®
MC74LV594ADR2G SOIC-16 2500 / Tape & Reel
(Pb-Free)
MC74LV594ADTR2G TSSOP-16* 2500 / Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
*This package is inherently Pb—Free.
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MC74LV594A

MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0+7.0 \%
V) DC Input Voltage -0.5to Vg + 0.5 \%
Vo DC Output Voltage Active Mode (Note 1) -0.5t0 Vg + 0.5 \Y
High Impedance or Power-Off Mode -0.5t0 +7.0
lik DC Input Clamp Current +20 mA
lok DC Output Clamp Current +35 mA
IIN DC Input Current +20 mA
lo DC Output Source / Sink Current +35 mA
lcc DC Supply Current per Supply Pin +75 mA
laND DC Ground Current per Ground Pin 175 mA
TsTtg Storage Temperature Range -65to +150 °C
T Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
GRYN Thermal Resistance SOIC 112 °C
TSSOP 148
Pp Power Dissipation in Still Air at SOIC 500 mwW
TSSOP 450
MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 30% - 35% UL-94-VO (0.125in)
VEsD ESD Withstand Voltage Human Body Model (Note 2) > 3000 \Y
Machine Model (Note 3) >400
Charged Device Model (Note 4) N/A
ILatchup Latchup Performance Above V¢ and Below GND at 85°C (Note 5) +300 mA

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

lp absolute maximum rating must be observed.

Tested to EIA/JJESD22-A114-A.

Tested to EIA/JESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JESD78.

For high frequency or heavy load considerations, see the ON Semiconductor High-Speed CMOS Data Book (DL129/D).

BRI

RECOMMENDED OPERATING CONDITIONS (Note 7)

Symbol Parameter Min Max Unit
Vce DC Supply Voltage (Referenced to GND) 2.0 6.0 \%
V| DC Input Voltage (Referenced to GND) 0 Vce \%
Vo DC Output Voltage (Referenced to GND) 0 Vce \%
Ta Operating Free-Air Temperature -55 +125 °C
tn t Input Rise or Fall Rate Voc =20V 0 1000 nS
Vec=45V 0 500
Vec=6.0V 0 400

7. All unused inputs of the device must be held at Vg or GND to ensure proper device operation.
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DC ELECTRICAL CHARACTERISTICS

MC74LV594A

Guaranteed Limits

Ta =25°C Ta = -55°C to 125°C
Symbol Parameter Conditions Vees (V) Min Typ Max Min Max Unit
Minimum 2.0 15 1.5
ViH High-Level In- \Y
put Voltage 23-6.0 | 0.7x Ve 0.7 X Vgg
Maximum 2.0 0.5 0.5
VL Low-Level In- Vv
put Voltage 23-6.0 0.3 xVce 0.3 xVce
ViN=Viqor VL
» loH = =50 pA 20-6.0 | Vgc—-0.1 Vgﬁ -
Minimum :
VoH High-Level —_ \'
Output Voltage lon = -2 mA 23 2 2
loH = -6 MA 3.0 2.48 2.48
loh = -12 mA 45 3.8 3.8
ViN=Viqor VL
) loH = 50 uA 2.0-6.0 0.1 0.1
Maximum
VoL Low-Level loH =2 mA 2.3 0.4 0.4 \%
Output Voltage
loy = 6 MA 3.0 0.44 0.44
loh = 12 MA 45 0.55 0.55
Maximum In- Vi = Ver OF
N put Leakage ! _GNCI:DC 6.0 0.1 +1 uA
Current
Maximum Sup- V| =Vgg or
lcc ply Current GND, Ig=0A 6.0 8.0 80 pA
Input Capacit- V| =Vgg or
C ance GND 3.3 35 pF
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TIMING SPECIFICATIONS (See Figure 3)

MC74LV594A

Ta =25°C Ta = -55°C to 125°C
Symbol Parameter Conditions Vees (V) Min | Max Min Max Unit
tw Pulse Duration RCLK or SRCLK 23-27 7 7.5 ns
High or Low 30-36 | 55 55
45-55 5 5
RCLR or SRCLR Low 23-27 6 6.5
3.0-3.6 5 5
45-55 5.2 5.2
23-27 55 55
SER before SRCLKT 3.0-3.6 35 35
45-55 3 3
23-27 8 9
SRCLKT before
RCLKT 3.0-3.6 8 8.5
45-55 5 5
SRCLR Low before 23-27 8.5 9.5
RCLKT
tsu Setup Time 3.0-3.6 8 9 ns
45-55 5 5
SRCLR High (Inactive) 23-27 6 6.8
before
SRCLKT 3.0-3.6 4.2 4.8
45-55 2.9 3.3
RCLR High (Inactive) 23-27 6.7 7.6
before RCLKT
3.0-3.6 4.6 5.3
45-55 3.2 3.7
23-27 1.5 1.5
ty Hold Time SER after SRCLKT 3.0-3.6 1.5 15 ns
45-55 2 2
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MC74LV594A

AC CHARACTERISTICS (See Figure 3)

Guaranteed Limits
Load Ta = -55°C to
oa o
Ta =25°C 125°C
Condi- A
Symbol Paraeter tions Input to Output | Vcc, (V) Min Typ Max Min Max Unit
23-27 65 80 45
CL=15pF 3.0-3.6 80 120 70
; 45-55 135 170 115 MH
z
MAX 23-27 | 50 51 40
CL =50 pF 3.0-3.6 70 74 55
45-55 115 120 90
23-27 27.5 1 32.5
RCLK to
Qn-Qi 3.0-36 18 1 225
45-55 12 1 15
CL=15pF
23-27 27.5 1 32
SRCLK to Q' 3.0-3.6 18 1 22
Propagation 45-55 12,5 1 12
tPLH Delay Low to ns
High 23-27 22.1 25.0 1 30.0
RCLK to
Qa-Qy 3.0-3.6 15.6 17.5 1 21.0
45-55 11.5 12.5 1 15.5
CL =50 pF
23-27 21.6 25.5 1 29.5
SRCLK to Qy' 3.0-3.6 15.2 18.0 1 21.0
45-55 10.9 12.5 1 15.0
23-27 23 1 27.5
RCLK to
Qa-Qy 3.0-3.6 15.5 1 19
45-55 1 1 14
23-27 23.5 1 27
SRCLK to Qy 3.0-3.6 16 1 19
45-55 1 1 13.5
CL=15pF
23-27 20.5 1 25
RCLR to
Qa-Qn 3.0-3.6 145 1 17.5
45-55 10 1 12
23-27 1 23
SRCLR to Qy 3.0-3.6 13 1 16
Propagation 45-55 9 1 11
tPHL Delay High to ns
Low 23-27 19.7 23.0 1 27.0
RCLK to
Qa-Qy 3.0-3.6 14.0 16.5 1 19.5
45-55 10.1 11.5 1 135
23-27 18.4 21.5 1 25.0
SRCLK to Q' 3.0-3.6 13.1 15.0 1 18.0
45-55 9.0 10.5 1 125
CL =50 pF
23-27 25.7 30.0 1 35.0
RCLR to 30-36 176 | 200 1 245
Qa-Qn
45-55 12.2 135 1 17.0
23-27 25.3 30.0 1 34
SRCLR to Qy 3.0-3.6 17.3 20.0 1 24.0
45-55 11.9 14.0 1 16.5
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MC74LV594A

NOISE CHARACTERISTICS, Ve = 3.3 V, Gy = 50 pF, Ta = 25°C

Symbol Parameter Min Typ Max Unit
VoLp) Quiet Output, Maximum Dynamic Vg 0.8 0.8 \%
VoLw) Quiet Output, Minimum Dynamic Vg -0.1 -0.8
VoH(v) Quiet Output, Minimum Dynamic Vg 2.8 \Y
ViHD) High-Level Dynamic Input Voltage 2.31 \%
ViLp) Low-Level Dynamic Input Voltage 0.99 \%
POWER DISSIPATION CHARACTERISTICS, Tp = 25°C
Symbol Parameter Test Conditions Vee (V) Typ Unit
Crp Power Dissipation Capacitance f=10 MHz 3.3 93 pF
5 112
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MC74LV594A

PARAMETER MEASUREMENT INFORMATION

oVee
81 r
= 2 Open
From Output Test From Output a RI—M,LIIQ P TEST §1
Under Test Point Under Test l © GND tpLH/tPHL Open
CL_L CL tpLZ/tpzL Vee
(see Note A) T (see Note A) ~ ™ tpHZ/tPZH GND
Open Drain Vo

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

— ty ——

I I

| | vee
Input 50% Ve XSI]".-—":. Vo

oV
VOLTAGE WAVEFORMS
PULSE DURATION
————— Vce

Input 50% Ve 50% Ve

In-Phase ——— VoH
- | 50% Ve 50% Ve
Output | I VoL
tpHL —H—IIl I‘—l-:— tpLH
VoH
QOut-of-Phase .
50% V 50% V|
Qutput s vec e vec
——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING QUTPUTS

NOTES: A. CL includes probe and jig capacitance.

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN OUTPUTS

————Vcc
Timing Input 50% Ve
I 0V

l—— tp,
tsu —4—>| !
| ———t—————— Vee
Data Input 50% Ve 50% Ve
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Vce
Output ’
Control Xﬁﬂ% Voo Xﬁﬂ% Ve
| ov

| I
bz ¥ & M e tpi 7

Output I I =Vce
Waveform 1 | 50% Vel
$1atVee | VoL>03V,
{see Note B} | ||
tpzH—% & ¥ | tpyz
Qutput |
——— VoH
Waveform 2 o VoH-03V
S1at GND ZI 0% Vce \. oV
(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 infernal conditions such that the output is high, except when disabled by the output control.

tpL 7z and tpyz are the same as tyjs.
tpzL and tpzy are the same as tap.
tpHL and tp  are the same as ipq.

To@mmBoo

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 £ tr<3 ns, i< 3 ns.
The outputs are measured one at a time, with one input transition per measurement.

All parameters and waveforms are not applicable o all devices.

Figure 3. Load Circuit and Voltage Waveforms
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MC74LV594A

PACKAGE DIMENSIONS

SOIC-16
CASE 751B-05
- T ISSUE K
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SOLDERING FOOTPRINT*

f 6.40

—
o/ !
—
—
1 |

—
s

Q‘E‘T

DIMENSIONS: MILLIMETERS

NOTES
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.127 (0.005) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.

MILLIMETERS INCHES
| i [N ] MAX | MIN | MAX |

A 9.80 | 10.00 | 0.386 | 0.393
B 3.80 4.00 [ 0150 | 0.157
C 1.35 1.75 | 0.054 | 0.068
D 0.35 0.49 | 0.014 | 0.019
F 0.40 1.25 | 0.016 | 0.049
G 1.27 BSC 0.050 BSC

J 0.19 0.25 | 0.008 | 0.009
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0.229 | 0.244
R 0.25 0.50 | 0.010 [ 0.019

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

Mounting Techniques Reference Manual, SOLDERRM/D.
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MC74LV594A

PACKAGE DIMENSIONS

16X KREF

TSSOP-16
DT SUFFIX
CASE 948F-01
ISSUE B

[a]0.15 0.008] T]U ®]

] ’._{$| 0.10 (0,004 ®|T| U ®[ VO]

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

—»I K |<— 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD

—TI K1 IT— FLASH. PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT

1000000F

2x L/2

7?7 /7N EXCEED 0.15 (0.006) PER SIDE.
///~ 4. DIMENSION B DOES NOT INCLUDE
V.

a4 INTERLEAD FLASH OR PROTRUSION.

THTEIT

[]0.15 (0.008)] T[ U ®]

A

INTERLEAD FLASH OR PROTRUSION SHALL

SECTION N-N NOT EXCEED 0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08
(0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL

DDDDDDDD

S

L= = =

—

«— G

| c
[0.10 (0.004) T
—T-| SEATING D

PLANE

0.25 (0.010) CONDITION.
6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

M 7. DIMENSION A AND B ARE TO BE
DETERMINEDAT-DATUM PLANE—W—

MILLIMETERS] _ INCHES
DIM| MIN [ MAX | MIN [ MAX
A | 490 | 510 [0.193 [0.200
F B | 430 | 450 [0.169 [0.177
c| ——]120] —— [0.047
D | 005 | 0.15 [0.002 | 0.006
DETAILE F | 050 | 0.75 [0.020 [0.030

G 0.65 BSC 0.026 BSC
H [ 018 [ 0.28 [0.007 [ 0.011
\r =~ W3 [ [ 0.00 [ 0.20 [0.004 [0.008
[ g ) J1 | 0.09 [ 0.16 | 0.004 | 0.006
1 K | 019 | 0.30 [0.007 [0.012
_/)\-—— K1 | 019 | 0.25 [0.007 | 0.010

l«— H DETAILE L 6.40 BSC 0.252 BSC
M 0° ] 8° 0° ] 8°

SOLDERING FOOTPRINT*

7.06

UHHHHHHH_T

0%t

16X
1.26

0.65
PITCH

jooooon.L

t—1+7

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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MC74LV594A

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks,
copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC
reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without
limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications
and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC
does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where
personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture
of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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