ART (;—;C Hl P MC74HC595A

8-Bit Serial-Input/Serial or Parallel-Output Shift Register with Latched 3-State Outputs
High-Performance Silicon-Gate CMOS

The MC74HCS95A consists of an 8—bit shift register and an 8—bit MARKING
D-type latch with three—state parallel outputs. The shift register DIAGRAMS
accepts serial data and provides a serial output. The shift register also

provides parallel data to the 8-bit latch. The shift register and latch ?{W PDIP-16 ARTSCHIP
16

have independent clock inputs. This device also has an asynchronous N SUEFIX M HCEIoAN ©
. ; CASE 648
reset for the shift register.
The HC595A directly interfaces with the SPT serial data port on
CMOS MPUs and MCUs.

S0-16
e Qutput Drive Capability: 15 LSTTL Loads D SUFFIX
& Outputs Directly Interface to CMOS, NMOS, and TTL CASE751B
® Operating Voltage Range: 2.0t0 6.0V
® Tow Input Current: 1.0 uA
. . . - . TSSOP-16 HC
® High Noise Immunity Characteristic of CMOS Devices DT SUFFIX SO5A
e Tn Compliance with the Requirements Defined by JEDEC Standard CASE 948F o ALYW
No. 7A 1
® Chip Complexity: 328 FETs or 82 Equivalent Gates A =Assembly Location
® Improvements over HC595 WL = Wafer Lot
YY =Year

— Improved Propagation Delays
— 50% Lower Quiescent Power
— Improved Input Noise and Latchup Immunity

WW = Work Week

PIN ASSIGNMENT
- LOGIC DIAGRAM gl 1e 16 [ Ve
DATA {Al L 15 0 acfl 2 15 [1Op
INPUT LT g apl 3 1MpA
- Qc Qe ] 4 13 [] OUTPUT ENABLE
3
— ap PA[F){:%EL arfl 5 12 [] LATCH CLOCK
SHIFT — CE OUTPUTS 6 1 [] SHIFTCLOCK
REGISTER A | 5 QO I E
6 au Q7 10 [] RESET
i GND [] 8 9 [ say
— Oy
SHIFT 11
clock P _l g SERIAL
[+]
Reser 20T Ssan } oama
—_ J outeut ORDERING INFORMATION
CLOCK Device Package Shipping
- Vee=PIN 16
OUTPUT GND = PIN 8 MC74HC595AN PDIP-16 | 2000/ Box
ENABLE
MC74HCS595AD S0IC-16 48 / Rail
MC74HC595ADR2 S0IC-16 | 2500/ Reel
MC74HC595ADT TSSOP-16 | 96 /Rail

MC74HC595ADTR2 TSSOP-16 | 2500 / Reel

www.artschip.com 1



ART (;—;C Hl P MC74HC595A

MAXIMUM RATINGS*

Symboal Parameter Value Unit This device contains protection
Vee | DC Supply Voltage (Referenced to GND) -05to+7.0 v cireuitry to guard against damage
due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) -05toVec+05 | V fields. However, precautions must
Vout | DC Output Voltage (Referenced to GND) —05toVpo+05 | V be taken to aveid applications ofany
- voltage higher than maximum rated
lin DC Input Current, per Pin 120 mA voltages to this high—impedance cir-
lost | DC Output Current, per Pin +35 mA cuit. For proper operation, Vip and
Vout should be constrained to the
lee DC Supply Current, Vo and GND Pins +75 mA range GND < (Vip or Vout) < Vce.
PL | Power Dissipation in Still A, Plastic DIPT 750 mw _-Hnosed Inpuis must shvays he
SOIC Packaget 500 tied to an appropriate logic voltage
level (e.g., either GND or Vo).
TSSOP Package 450
get Unused outputs must be left open.
Tstg Storage Temperature -65to+ 150 &G
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic DIP, SOIC or TSSOF Package) 260

*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Condlitions.
tDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C
SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 v
Vin. Vout | DC Input Voltage, Output Voltage 0 Veo vV
(Referenced to GND)
A Operating Temperature, All Package Types -85 |+125 | °C
tr. tf Input Rise and Fall Time Vec=20V 0 1000 ns
(Figure 1) Voo =45V 0 500
Voo =60V 0 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vee -55to
Symbol Parameter Test Conditions v 25°C = 85°C | = 125°C Unit
VIH Minimum High—Level Input Vout=01VorVee -01V 2.0 15 1.5 1.5 vV
Voltage |lout] = 20 pA 3.0 21 21 21
45 3.15 315 315
6.0 42 4.2 4.2
VIL Maximum Low-Level Input Vout=01VorVeec-01V 2.0 0.5 0.5 0.5 vV
Voltage |loytl = 20 pA 3.0 0.9 0.9 0.9
45 1.35 1.35 1.35
6.0 1.8 1.8 1.8
VoH Minimum High—Level Cutput Win = V|H or V)L 2.0 1.9 1.9 1.9 v
Voltage, Qa — QH |lout] = 20 pA 4.5 4.4 4.4 4.4
6.0 5.9 59 5.9
Vin=VigorViL |loutl = 2.4 mA 3.0 2.48 2.34 22
|loyt] = 6.0 mA 4.5 3.98 3.84 3.7
llout] & 7.8 mA 6.0 5.48 5.34 5.2
VoL Maximum Low-Level Output Vip = V|H or VL 2.0 0.1 0.1 0.1 v
Voltage, Qa - QH |lout] = 20 pA 4.5 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHorVIL |loutl = 2.4 mA 3.0 0.26 0.33 0.4
|lout] = 6.0 mA 45 0.26 0.33 0.4
[loytl = 7.8 mA 6.0 0.26 0.33 0.4
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DC ELECTRICAL CHARACTERISTICS (Vvoltages Referenced to GND)

Guaranteed Limit
Vee -55 to
Symbol Parameter Test Conditions v 25°C < 85°C | =125°C Unit
VoH Minimum High—Level Output Vin = V|H or V| 2.0 1.9 1.8 1.9 v
Voltage, SQH loyt! = 20 pA 4.5 4.4 4.4 4.4
6.0 59 59 59
Vin=VIHorVIL |loutl = 2.4 mA 3.0 298 2.34 22
Hoyt! < 4.0 mA 4.5 3.98 3.84 3.7
lloyt!= 5.2 mA 6.0 548 5.34 52
VoL Maximum Low—Level Qutput Vin = VIH or VL 2.0 01 01 0.1 vV
Voltage, SQH llgyt! = 20 pA 4.5 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHorVIL lloutl = 2.4 mA 3.0 0.26 0.33 0.4
Hoyt! < 4.0 mA 45 0.26 0.33 0.4
lloutl= 5.2 mA 6.0 0.26 0.33 0.4
lin Maximum Input Leakage Vin = Vg or GND 6.0 +0.1 1.0 1.0 UA
Current
loz Maximum Three—State Qutput in High—Impedance State 6.0 +0.5 +50 +10 UA
Leakage Vin = V|L or VIH
Current, Qa — QH Vout = Ve or GND
lcc Maximum Quiescent Supply Vin = Vg or GND 6.0 4.0 40 160 uA
Current (per Package) loyt = 0 WA

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book

(DL129/D).
AC ELECTRICAL CHARACTERISTICS (C_ =50 pF, Input ty =tf=6.0 ns)
Guaranteed Limit
Vee -55to
Symbol Parameter v 25°C < 85°C | = 125°C Unit
fmax Maximum Clock Frequency (50% Duty Cycle) 2.0 6.0 4.8 4.0 MHz
(Figures 1 and 7) 3.0 15 10 8.0

45 30 24 20

6.0 35 28 24
tPLH. Maximum Propagation Delay, Shift Clock to SQH 2.0 140 175 210 ns
tPHL (Figures 1 and 7) 3.0 100 125 150

45 28 35 42

6.0 24 30 36
tPHL Maximum Propagation Delay, Reset to SQH 20 145 180 220 ns

(Figures 2 and 7) 3.0 100 125 150

4.5 29 36 44

6.0 25 31 38
tpLH. Maximum Propagation Delay, Latch Clock to Qa — Qn 2.0 140 175 210 ns
tPHL (Figures 3and 7) 3.0 100 125 150

4.5 28 35 42

6.0 24 30 36
tpLZ. Maximum Propagation Delay, Output Enable to Qa — QH 2.0 150 190 225 ns
tpHZ (Figures 4 and 8) 3.0 100 125 150

4.5 30 38 45

6.0 26 33 38
tpzL. Maximum Propagation Delay, Output Enable to Qa — QH 2.0 135 170 205 ns
tpzH (Figures 4 and 8) 3.0 90 110 130

4.5 27 34 41

6.0 23 29 35
tTLH. Maximum Output Transition Time, Qa — Qn 20 60 75 90 ns
tTHL (Figures 3and 7) 3.0 23 27 3

45 12 15 18

6.0 10 13 15
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MC74HC595A

AC ELECTRICAL CHARACTERISTICS (C| = 50 pF, Input t; =tf=6.0 ns)

Guaranteed Limit
Vee —-55to
Symbol Parameter v 25°C < 85°C | =125°C Unit
tTLH- Maximum Output Transition Time, SQY 2.0 75 95 10 ns
tTHL (Figures 1 and 7) 3.0 27 32 36
45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance — 10 10 10 pF
Cout Maximum Three—State Output Capacitance (Qutput in — 15 15 15 pF
High-Impedance State), Qa - QH
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the ON
Semiconductor High—Speed CMOS Data Book (DL129/D).
Typical @ 25°C, Ve =50V
CpD Power Dissipation Capacitance (Per Package)* 300 pF

*Used todetermine the no—load dynamic power consumption: Pp=Cpp VCC2f+ lcc Ve Forload considerations, see Chapter 2 of the
ON Semiconductor High—Speed CMOS Data Book (DL129/D).

TIMING REQUIREMENTS (Input t; = t; = 6.0 ns)

Guaranteed Limit
Vee 25°C to
Symboaol Parameter v -55°C = 85°C | = 125°C Unit
tsy Minimum Setup Time, Serial Data Input A to Shift Clock 2.0 50 65 75 ns
(Figure 5) 3.0 40 50 60
45 10 13 15
6.0 9.0 1 13
tsy Minimum Setup Time, Shift Clock to Latch Clock 20 75 95 110 ns
(Figure 6) 3.0 60 70 80
45 15 19 22
6.0 13 16 19
th Minimum Hold Time, Shift Clock to Serial Data Input A 20 5.0 5.0 5.0 ns
(Figure 5) 3.0 5.0 5.0 5.0
45 5.0 5.0 5.0
6.0 5.0 5.0 5.0
trec Minimum Recovery Time, Reset Inactive to Shift Clock 2.0 50 65 75 ns
(Figure 2) 3.0 40 50 60
45 10 13 15
6.0 9.0 11 13
tyy Minimum Pulse Width, Reset 2.0 60 75 90 ns
(Figure 2) 3.0 45 60 70
4.5 12 15 18
6.0 10 13 15
tw Minimum Pulse Width, Shift Clock 20 50 65 75 ns
(Figure 1) 3.0 40 50 60
4.5 10 13 15
6.0 9.0 1 13
tyy Minimum Pulse Width, Latch Clock 2.0 50 65 75 ns
(Figure 6) 3.0 40 50 60
4.5 10 13 15
6.0 9.0 11 13
tr, tf Maximum Input Rise and Fall Times 2.0 1000 1000 1000 ns
(Figure 1) 3.0 800 800 800
4.5 500 500 500
6.0 400 400 400
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FUNCTION TABLE

Inputs Resulting Function
Serial Shift Latch Serial Parallel
Input Shift Latch | Output Register Register Qutput Outputs
Operation Reset A Clock Clock | Enable Contents Contents SQH Qa - QH
Reset shift register L X X L.H L L U L U
Shift data into shift H D T L.H{ L D SRa: u SRz SRy u
register SRN  SRp+1
Shift register remains H X L.H4 | LH{ L U U u U
unchanged
Transfer shift register H X L.H{ T L U SRN  LRN u SRN
contents to latch
register
Latch register remains X X X L. H{ L ¥ U * U
unchanged
Enable parallel outputs X X X X ® k4 . Enabled
Force outputs into high X X X X H * ** * Z
impedance state
SR = shift register contents D =data (L, H) logic level T = Low-to-High * = depends on Reset and Shift Clock inputs

LR = latch register contents U =remains unchanged

{ = High—to-Low

** = depends on Latch Clock input

PIN DESCRIPTIONS

INPUTS
A (Pin 14)

Serial Data Input. The data on this pin is shifted into the
8—bit serial shift register.

CONTROL INPUTS
Shift Clock (Pin 11)

Shift Register Clock Input. A low— to—high transition on
this input causes the data at the Serial Input pin to be shifted
into the 8-bit shift register.

Reset (Pin 10)

Active—low, Asynchronous, Shift Register Reset Input. A
low on this pin resets the shift register portion of this device
only. The 8-bit latch 1s not affected.

Latch Clock (Pin 12)

Storage Latch Clock Input. A low—to-high transition on
this input latches the shift register data.

Output Enable (Pin 13)

Active—low Output Enable. A low onthis input allows the
data from the latches to be presented at the outputs. A high
on this input forces the outputs (Qa-Qpp) into the
high—impedance state. The serial output 1s not affected by
this control unit.

OUTPUTS
Qa - QH (Pins 15,1, 2,3,4,5,6,7)

Nomnverted, 3-state, latch outputs.

SQH (Pin 9)
Noninverted, Serial Data Output. This is the output of the

eighth stage of the 8-bit shift register. This output does not
have three—state capability.
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SWITCHING WAVEFORMS

Ty —=
—Vcc
SHIFT . RESET 50%
CLOCK —CND —GND
1PHL
OUTPUT 50%
tPLH 1PHL SQy
[
OUTPUT TG =
SQy SHIFT Yoo
CLOCK ol%
ITLH ITHL —CNp
Figure 1. Figure 2.
Voo
— Vee OUTPUT
CLOCK ENABLE — GND
— GND 7L Pz
HIGH
IMPEDANCE
IPLH PHL OUTPUTQ - "
< 0% — Y0y
Qo 0% IPZH  IPHZ —=  r—
OUTI%UT g 1%9;% 90%=— VOH
0
1 1 OUTPUTQ 50% HiGH
TLH  THL IMPEDANCE
Figure 3. Figure 4.
SHIFT - — Yee
re— VALID CLOCK 5%
SERIAL " Yee GND
INPUT A ? - tsy
g I LATCH N — Vee
Su h . CLOCK 50%
SWITCH - cC GND
CLOCK by
GND
Figure 5. Figure 6.
TEST CIRCUITS
TEST POINT TEST POINT
- CONNECT TO Y WHEN
OUTPUT OuTPUT TESTING tp 7 AND tpz).
DEVICE DEVICE CONNECT TO GND WHEN
UNDER - UNDER o s TESTING tppz AND tp7H.
TEST I L TEST I L

*Includes all probe and jig capacitance

Figure 7.

*Includes all probe and jig capacitance

Figure 8.
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OUTPUT 13

EXPANDED LOGIC DIAGRAM

ENABLE

LATCH 12

CLOCK

SERIAL 14

DATA
INPUT A

SHIFT

&

;m
2
=

CLOCK

RESET 10

PARALLEL
DATA
OUTPUTS

D D
—a> SRy —d> IRy
R
L 7
+—a> SRp —a> LRy
R
L p
s> SR; —a> LR
R
I_ D D
——a> SRp ——a> LRp
R
I— D D
+—> SRp —a> LRp
R
I_ D )]
+—a> SR —a> LR
R
Ly g
+—> SR ——a> LR
R
I_ D D
> SRy o> LRy
R

SERIAL
DATA

OUTPUT SOy
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TIMING DIAGRAM

Fiigipipipinipipininlipiplpinigiph
i L —
reser ]
clock [ 1
e 1
o | XX
. XX
o XXX
o XXX
g | XXX
Q | XXXA
o XXX
Oy K‘I’X‘
oorursay | [ —

NOTE: implies that the output is in a high-impedance
state.

il

{FFF
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PACKAGE DIMENSIONS

PDIP-16

N SUFFIX
CASE 648-08

ISSUER

i e e e I e W e Y

16

M

J ol

D1sPL

[&]0.25 0.010) D[T] A® |

S0IC-16

D SUFFIX
CASE 751B-05

ISSUE J

-~

HHHHHHHH

O] 8
HHHHHHHH
G

[-B] PgpL
Slospn®] 5@ |

B

O =

=

%j%{%
o)

SEAT-\‘NG
PLANE

=B

(@ 025000 B[] 8O ]

T

[

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
4.8, 1982,
CONTROLLING DIMENSICHN: INCH.
DIMENSION L TO CENTER OF LEADS WHERN
FORMED PARALLEL.
DIMENSION B DOES NOT INCLUDE MOLD FLASH.
ROUNDED CORMERS OPTIOMAL,

INCHES MILLIMETERS
WIN MAX | MIN | MAX
0.740 | 0.770 | 1880 | 1955
0.250 | 0270 | B35 | EBS
0145 | 0175 | 369 | 444
0.015 | 0.021 029 | 053
0.040 | 0070 | 102 | 177
100 B5C .54 BSC
.050 BSC .21 BSC
0.015 0.38
0.130 3.30
0,305 174
10* 10
0.040 1.01

f=3

o

0.008
0,10
0.295

0.21
2.80
1.50

=]
mgl—xl—::t.')-ncnm:h‘g

0.020 0.51

NOTES:

T DIMENSIONING AND TOLERANCING PER ANSI
¥ 14.5M, 1982,
CONTROLLING DIMEMNSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSICHN,
WMAXIMURM MOLD PROTRUSION 0.15 {0.006)
PER SIDE.
DIMENSION D DOES NOT INCLUDE DAMBAR.
PROTRUSICON, ALLOWABLE DANMBAR
FROTRUSION SHALL BE 0,127 (0.005) TOTAL
INEXCESS OF THE D DIMENSION AT
WMAXIMUM MATE RIAL CORNDITION,

MILLIMETERS
MIN | MAX
9.80 | 10.00
380 | 400
136 | 175
036 | 049
040 | 125
1.27TBSC
019 | 025
010 | 025
0e i
B.80 | B.20
026 | 060

INCHES
MIN | MAX
0.286 | 0393
0.160 | 0157
0.064 | 0068
0.014 | 0019
0.016 | 0049

0.0B0ESC
0.008 | 0.009
0.004 | 0.009

0® i
0.229 | 0244
0.010 | 0019

=2
=

Alol=(=|—|onoo(m=
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—

[~ J0150008)] T[U O]
[

PACKAGE DIMENSIONS

TSSOP-16
DT SUFFIX
CASE 948F-01

ISSUE O
16X KREF

’-—{eB 010000 B[ T[U B[VE)]

‘Q‘O.‘IS(U.OOS)‘T“U ®]

nHAHAAAN Ll e
’ ’ I J1 :Z/j‘:
Jt - ____@ JTT SECTION N-N
.T,EJTﬁ\p 3 l
LEEELL RN I

———————— A —————

M

NOTES:

1. DIMENSIONING AND TOLERAMCING PER AMSI
1450, 1982,

2. CONTROLLING DIMENSIOM: MILLIMETER.

3, DIMENSION A DOES NOT INCLUDE MOLD FLASH.
PROTRUSIONS OR GATE BURRS. MOLD FLASH OR
GATE BURRS SHALL NOT EXCEED 0.15(0.006) FER
SIDE.

4, DIMEMSION B DOES NOT INCLUDE INTERLEAD
FLASH QR PROTRUSION, INTERLEAD FLASH OR
PROTRUSION SHALL NQT EXCEED
0.25 (0.010) PER SIDE.

8. DIMEMSION K DOES NOT INCLUDE DAMBAR
PROTRUSION, ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IM EXCESS OF THEK
CIMEMSICN AT MAXIMUM MATERIAL CONDITION.

8. TERMIMAL NUMBERS ARE SHOWN FOR
REFERENCE OMLY.

7. DIMENSION A AND B ARE TOBE DETERMINED AT
DATUM PLANE W=,

| 0,10 (0.004)
—T—| SEATING
PLANE

l
N

MILLIVETERS INCHES
DIM| MIN | MAX | MIN | MAX
A | 490 | 510 | 0993 | 0.200
B | 430 | 450 | 0169 | 0177
c| | 1w | — [oow
D | 005 | 015 | 0.ooz | 0.006
DETAIL E F | 050 | 075 | 0020 | 0.0%0

G 0.65B5C 0.026 B5C
H | 018 | 028 | 0.007 | 0011
1 | 005 | 0.20 | 0.004 | 0.008
I L —. A 11 009 | 018 | 0.004 | 0.008
c L¥ W K | 019 | 020 | 0.007 | 0.012
I:I nlinlninlnln J \ { k,} K1 015 | 025 | 0007 | o010

= =2 9

L 8.40BSC 0.75285C

- M| 0°] 8°] o0°] @°
—>| H DETAIL E
e— G
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