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Philips Semiconductors Product specification
. _________________________________________________________________________________________________________________________|

8-b|_t serla!-ln, serial or parallel-out shift 74HC595; 74HCT595
register with output latches; 3-state
FEATURES DESCRIPTION

« 8-bit serial input The 74HC/HCT595 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL

) ith (LSTTL). They are specified in compliance with JEDEC
» Storage register with 3-state outputs standard no. 7A.

 8-bit serial or parallel output

« Shift register with direct clear
i reg The 74HC/HCT595 is an 8-stage serial shift register with a

+ 100 MHz (typical) shift out frequency storage register and 3-state outputs. The shift register and
» ESD protection: storage register have separate clocks.
HBM EIA/JESD22-A114-A exceeds 2000 V

MM EIA/JESD22-A115-A exceeds 200 V. Data is shifted on the positive-going transitions of the

SH_CP input. The data in each register is transferred to
the storage register on a positive-going transition of the

APPLICATIONS ST_CP input. If both clocks are connected together, the
shift register will always be one clock pulse ahead of the

 Serial-to-parallel data conversion .
storage register.

» Remote control holding register. ) . o )
The shift register has a serial input (DS) and a serial
standard output (Q7’) for cascading. It is also provided
with asynchronous reset (active LOW) for all 8 shift
register stages. The storage register has 8 parallel 3-state
bus driver outputs. Data in the storage register appears at
the output whenever the output enable input (OE) is LOW.

QUICK REFERENCE DATA
GND = 0 V; Tamp = 25 °C; t; = t; = 6 ns.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
74HC | 74HCT

tpuL/trLy | propagation delay CL=50pF;Vgc=45V

SH _CP to Q7' 19 25 ns

SH _CP to Qn 20 24 ns

MR to Q7’ 100 52 ns
frmax maximum clock frequency SH_CP and ST_CP 100 57 MHz
C input capacitance 3.5 3.5 pF
Cepp power dissipation capacitance per package notes 1 and 2 115 130 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW).
Pp = CF’D X VCC2 xfix N+ Z(CL X VCC2 X fo) where:

f, = input frequency in MHz;

fo = output frequency in MHz;

Cy = output load capacitance in pF;

V¢e = supply voltage in Volts;

N = total load switching outputs;

3(CL x Vg2 x f) = sum of the outputs.

For 74HC595 the condition is V| = GND to Vgc.

For 74HCT595 the condition is V) = GND to Vgc - 1.5 V.

n
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

FUNCTION TABLE
See note 1.
INPUT OUTPUT
— — FUNCTION
SH CP|ST_CP| OE MR DS Q7 Qn

X X L L X L n.c. |aLOW level on MR only affects the shift registers

X 1 L X L L empty shift register loaded into storage register

X X H L X L Z shift register clear; parallel outputs in high-impedance
OFF-state

1 X L H H Qe’ n.c. |logic high level shifted into shift register stage 0;
contents of all shift register stages shifted through, e.g.
previous state of stage 6 (internal Q6’) appears on the
serial output (Q7’)

X 1 L H X n.c. Qn’ | contents of shift register stages (internal Qn’) are
transferred to the storage register and parallel output
stages

1 1 L H X Q6’ Qn’ | contents of shift register shifted through; previous
contents of the shift register is transferred to the
storage register and the parallel output stages

Note
1. H = HIGH voltage level;

L = LOW voltage level;

1 = LOW-to-HIGH transition;

| = HIGH-to-LOW transition;

Z = high-impedance OFF-state;

n.c. = no change;

X =don’t care.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
TEMPERATURE PINS PACKAGE MATERIAL CODE
RANGE

74HC595N -40to +125 °C 16 DIP16 plastic SOT38-4
74HCT595N -40to +125 °C 16 DIP16 plastic SOT38-4
74HC595D -40to +125°C 16 SO16 plastic SOT109-1
74HCT595D -40to +125°C 16 SO16 plastic SOT109-1
74HC595DB -40to +125°C 16 SSOP16 plastic SOT338-1
74HCT595DB -40to +125°C 16 SSOP16 plastic SOT338-1
74HC595PW -40to +125°C 16 TSSOP16 plastic SOT403-1
74HCT595PW -40to +125 °C 16 TSSOP16 plastic SOT403-1
74HC595BQ -40 to +125 °C 16 DHVQFN16 plastic SOT763-1
74HCT595BQ -40to +125 °C 16 DHVQFN16 plastic SOT763-1
2003 Jun 25 3
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Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

PINNING
PIN SYMBOL DESCRIPTION
1 Q1 parallel data output
2 Q2 parallel data output
3 Q3 parallel data output
4 Q4 parallel data output
5 Q5 parallel data output
6 Q6 parallel data output
7 Q7 parallel data output
8 GND ground (0 V)
9 Q7 serial data output
10 MR master reset (active LOW)
11 SH_CP shift register clock input
12 ST _CP storage register clock input
13 OE output enable (active LOW)
14 DS serial data input
15 Qo parallel data output
16 Vee positive supply voltage
Qt Vee
1| |16
a1 O [16] Voc @ [2) U U (5] @0
Q2[2] 15] Q0
o 3] ) o @3 [3) (14] bs
os[1] 595 2] e o GND(") (o8
Q5|5 12] sT_CP a5 [5) (d2] st cp
Q6|6 EI 87H70P Q6 E @ SH_CP
a7 [7] 10] MR
GND [3 | 9]ar a7 [7) (o] mr
MLA0O1 m @
Top view GND Q7 MBL893
(1) The die substrate is attached to this pad using conductive die
attach material. It can not be used as a supply pin or input.
Fig.1 Pin configuration DIP16, SO16 and
(T)SSOP16. Fig.2 Pin configuration DHVQFN16.
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

|11 |12 oE 12 EN3
SH_CPST cP sT cp 2 c2
J 9 10
Q7' — MR—R  SRG8
) L sH.cp M| Cl/—
1
Qt |— |
2 os - Jb 20 sV Qo
Ql—= )
14 3 —— Qi
—— DS Q3 |—— 2
4 — Q2
Q4 |—— 3
as |2 .
-~ 4
6 L~ o4
Q6 |— 5 o5
a7 |~ [ 6 a6
MR OF L7 a7
9
|10 |13 ar
MLA002 MSA698
Fig.3 Logic symbol. Fig.4 IEC logic symbol.

14| DS
1]SHOPI o STAGE SHIFT REGISTER
10| MR
ar] 9
12| ST.CPI 5 BT STORAGE REGISTER
Qo | 15
at | 1
Q2|2
_ Q33
BIOE 4 3-STATE OUTPUTS |4
Q5|5
Qs | 6
Q7| 7

MLA003

Fig.5 Functional diagram.
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

STAGE 0 STAGES 1106 STAGE 7

DS~D D Q D Q D Q {>07'

FFO FF7

cP cP
’/ R ’/ R
SH_CP ~> ¢

—{p o —b o
LATCH LATCH
—{cp —cpP

Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7 MLA010

Fig.6 Logic diagram.
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Philips Semiconductors Product specification

8-b!t serla.l-ln, serial or parallel-out shift 74HC595: 74HCT595
register with output latches; 3-state

. — a
s LA A
VR L T
OE I—l
R A N
STt e B
o i
e L
07'::-| _l

MLA005-1

Fig.6 Timing diagram.
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

RECOMMENDED OPERATING CONDITIONS

74HC 74HCT
SYMBOL PARAMETER CONDITIONS UNIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Vee supply voltage 2.0 5.0 6.0 4.5 5.0 55 \"
\% input voltage 0 - Veeo 0 - Vee \
Vo output voltage 0 - Vee 0 - Vce \
Tamb ambient temperature -40 - +125 | -40 - +125 |[°C
ty, t input rise and fall time Veg=2.0V - - 1000 |- - - ns
Vec=4.5V - 6.0 500 - 6.0 500 ns
Voc=6.0V - - 400 - - - ns
LIMITED VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages are referenced to GND (ground = 0 V).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vee supply voltage -05 |+7.0 |V
lik input diode current Vi<-05VtoV,>Vgg+05V - +20 mA
lok output diode current Vo<-05VtoVpog>Veec+05V - +20 mA
lo output source or sink current Vo=-05VtoVgc+05V
Q7’ standard output - 125 mA
Qn bus driver outputs - +35 mA
lcc, lanp | Ve or GND current - 70 mA
Tetg storage temperature -65 +150 |[°C
Piot power dissipation Tamb = =40 to +125 °C; note 1 - 500 mW
Note

1. For DIP16 packages: above 70 °C derate linearly with 12 mW/K.
For SO16 packages: above 70 °C derate linearly with 8 mW/K.
For SSOP16 packages: above 60 °C derate linearly with 5.5 mW/K.
For TSSOP16 packages: above 60 °C derate linearly with 5.5 mW/K.
For DHVQFN16 packages: above 60 °C derate linearly with 4.5 mW/K.
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

DC CHARACTERISTICS
Type 74HC
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +85 °C; note 1
ViH HIGH-level input 2.0 1.5 1.2 - Vv
voltage 45 3.15 2.4 - Vv
6.0 4.2 3.2 - \
Vi LOW-level input 2.0 - 0.8 0.5 \Y
voltage 4.5 - 2.1 1.35 Vv
6.0 - 2.8 1.8 Vv
Vou HIGH-level output Vi=ViorV
voltage all outputs
lo =-20 pA 2.0 1.9 2.0 - \Y
4.5 4.4 4.5 - \Y
6.0 5.9 6.0 - \Y
Q7’ standard output
lo=-4.0mA 45 3.84 4.32 - \Y
lo=-5.2mA 6.0 5.34 5.81 - Vv
Qn bus driver outputs
lo=-6.0mA 45 3.84 4.32 - \Y
lo=-7.8 mA 6.0 5.34 5.81 - \Y
VoL LOW-level output Vi=ViorV
voltage all outputs
lo =20 pA 2.0 - 0 0.1 \Y
4.5 - 0 0.1 \Y
6.0 - 0 0.1 \Y
Q7’ standard output
lo=4.0mA 45 - 0.15 0.33 \Y
lo=5.2mA 6.0 - 0.16 0.33 Vv
Qn bus driver outputs
lo=6.0mA 45 - 0.16 0.33 \
lo=7.8mA 6.0 - 0.16 0.33 \Y
I input leakage current |V, = Vg or GND 6.0 - - 1.0 pA
loz 3-state output V) =VyorVy; 6.0 - - 5.0 HA
OFF-state current Vo = Vgc or GND
lcc quiescent supply V| = Vg or GND; 6.0 - - 80 pA
current lo=0
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Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +125 °C
Viy HIGH-level input 2.0 1.5 - - V
voltage 45 3.15 - - Vv
6.0 42 - - \
Vi LOW:-level input 2.0 - - 0.5 \
voltage 45 - - 1.35 \'
6.0 - - 1.8 \
VoH HIGH-level output Vi=VorV
voltage all outputs
lo =—-20 YA 2.0 1.9 - - \
45 4.4 - - \'
6.0 5.9 - - \
Q7’ standard output
lo=-4.0mA 4.5 3.7 - - Vv
lo=-5.2mA 6.0 5.2 - - \Y
Qn bus driver outputs
lo=-6.0mA 45 3.7 - - \Y
lo=-7.8mA 6.0 5.2 - - Vv
VoL LOW:-Ilevel output Vi=ViorV
voltage all outputs
lo =20 pA 4.5 - - 0.1 \
Q7’ standard output
lo=4.0mA 4.5 - - 0.4 Vv
Qn bus driver outputs
lo=6.0mA 4.5 - - 0.4 \
I input leakage current |V, = Vg or GND 55 - - +1.0 pA
loz 3-state output V) =VyorVy; 5.5 - - +10.0 HA
OFF-state current Vo = Vgc or GND
lcc quiescent supply V| = Vg or GND; 5.5 - - 160 MA
current lo=0
Note

1. All typical values are measured at Tymp = 25 °C.

2003 Jun 25
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Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

Type 74HCT
At recommended operating conditions; voltages are referenced to GND (ground = 0 V); t, = t = 6 ns; C_ = 50 pF.
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +85 °C; note 1
ViH HIGH-level input 45t05.5 |2.0 1.6 - Vv
voltage
Vi LOW-level input 451055 |- 1.2 0.8 Vv
voltage
VoH HIGH-level output Vi=VorV
voltage all outputs
lo = -20 pA 4.5 4.4 4.5 - \Y
Q7’ standard output
lo=-4.0 mA 4.5 3.84 4.32 - \
Qn bus driver outputs
lo=-6.0mA 4.5 3.7 4.32 - \
VoL LOW-level output Vi=ViorV
voltage all outputs
lo =20 pA 45 - 0 0.33 Vv
Q7’ standard output
lo=4.0 mA 4.5 - 0.15 0.33 \Y
Qn bus driver outputs
lo=6.0mA 4.5 - 0.16 0.33 \Y
I input leakage current V| = Vg or GND 55 - - +1.0 MA
loz 3-state output Vi=VorVy; 55 - - 5.0 HA
OFF-state current Vo = Vge or GND
lcc quiescent supply V| = Vg or GND; 5.5 - - 80 MA
current lo=0
Algc additional supply Vi=Vec—-21V; 45t055 |- 100 450 HA
current per input lo = 0; note 2

2003 Jun 25
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Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +125 °C
Viy HIGH-level input 451055 (2.0 - - V
voltage
Vi LOW:-level input 45t055 |- - 0.8 \"
voltage
VoH HIGH-level output Vi=ViorV
voltage all outputs
lo =—-20 pA 4.5 4.4 - - \
Q7 standard output
lo=-4.0 mA 4.5 3.7 - - Vv
Qn bus driver outputs
lo=-6.0mA 4.5 3.7 - - Vv
VOL LOW-level output Vi=ViorV
voltage all outputs
lo =20 pA 4.5 - - 0.1 \
Q7’ standard output
lo=4.0 mA 4.5 - - 0.4 \
Qn bus driver outputs
lo=6.0mA 4.5 - - 0.4 \
I input leakage current V| = Ve or GND 5.5 - - +1.0 HA
loz 3-state output V)=ViyorVy; 5.5 - - +10.0 HA
OFF-state current Vo = Vg or GND
lcc quiescent supply V) = V¢ or GND; 5.5 - - 160 MA
current lo=0
Alge additional supply Vi=Vec—-21V, 451055 |- - 490 HA
current per input lo = 0; note 2
Notes

1. All typical values are measured at Ty, = 25 °C.

2. The value of additional quiescent supply current (Algg) for a unit load of 1 is given here.

multiply this value by the unit load coefficient per input pin:

a. pin DS:

0.25

b. pins MR, SH_CP, ST_CP and OE: 1.50.

2003 Jun 25
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

AC CHARACTERISTICS
Family 74HC
GND =0 V;t =t =6ns; C_=50pF.
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamb =25 °C
tPHL/tPLH propagation delay see Fig.7 2.0 - 52 160 ns
SH_CPto Q7 4.5 - 19 32 ns
6.0 - 15 27 ns
propagation delay see Fig.8 2.0 - 55 175 ns
ST_CPto Qn 4.5 - 20 35 ns
6.0 - 16 30 ns
tPHL propagation delay see Fig.10 2.0 - 47 175 ns
MR to Q7 45 - 17 35 ns
6.0 - 14 30 ns
tpzn/tpzL 3-state output enable time | see Fig.11 2.0 - 47 150 ns
OEtoQn 45 - 17 30 ns
6.0 - 14 26 ns
tprz/tPLZ 3-state output disable time | see Fig.11 2.0 - 41 150 ns
OEtoQn 45 - 15 30 ns
6.0 - 12 26 ns
tw shift clock pulse width see Fig.7 2.0 75 17 - ns
HIGH or LOW 4.5 15 6 - ns
6.0 13 5 - ns
storage clock pulse width see Fig.8 2.0 75 11 - ns
HIGH or LOW 4.5 15 4 _ ns
6.0 13 3 - ns
master reset pulse width see Fig.10 2.0 75 17 - ns
LOW 45 15 6.0 - ns
6.0 13 5.0 - ns
tsu set-up time DS to SH_CP | see Fig.9 2.0 50 11 - ns
4.5 10 4.0 - ns
6.0 9.0 3.0 - ns
set-up time see Fig.8 2.0 75 22 - ns
SH_CP to ST_CP 4.5 15 8 _ ns
6.0 13 7 - ns
th hold time DS to SH_CP see Fig.9 2.0 +3 -6 - ns
4.5 +3 -2 - ns
6.0 +3 -2 - ns

2003 Jun 25 13



Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
trem removal time MR to SH_CP | see Fig.10 2.0 +50 -19 - ns
4.5 +10 -7 - ns
6.0 +9 -6 - ns
frnax maximum clock see Figs 7 and 8 2.0 9 30 - MHz
pulse frequency 4.5 30 91 _ MHz
SH_CPor ST_CP 6.0 35 108 - MHz
Tamb = —40 to +85 °C
tPHL/tPLH propagation delay see Fig.7 2.0 - - 200 ns
SH_CP to Q7’ 45 - - 40 ns
6.0 - - 34 ns
propagation delay see Fig.8 2.0 - - 220 ns
ST CPto An 4.5 - - 44 ns
6.0 - - 37 ns
tpHL propagation delay see Fig.10 2.0 - - 220 ns
MR to Q7 45 - - 44 ns
6.0 - - 37 ns
tpzn/tPzL 3-state output enable time | see Fig.11 2.0 - - 190 ns
OE to Qn 4.5 - - 38 ns
6.0 - - 33 ns
tprz/tPLz 3-state output disable time | see Fig.11 2.0 - - 190 ns
OE to Qn 45 - - 38 ns
6.0 - - 33 ns
tw shift clock pulse width see Fig.7 2.0 95 - - ns
HIGH or LOW 4.5 19 _ _ ns
6.0 16 - - ns
storage clock pulse width see Fig.8 2.0 95 - - ns
HIGH or LOW 4.5 19 - - ns
6.0 16 - - ns
master reset pulse width see Fig.10 2.0 95 - - ns
LOW 45 19 - - ns
6.0 16 - - ns
tsu set-up time DS to SH_CP | see Fig.9 2.0 65 - - ns
4.5 13 - - ns
6.0 11 - - ns
set-up time see Fig.8 2.0 95 - - ns
SH CP to ST_CP 4.5 19 _ _ ns
6.0 16 - - ns
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8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
th hold time DS to SH_CP see Fig.9 2.0 3 - - ns
4.5 3 - - ns
6.0 3 - - ns
trem removal time MR to SH_CP | see Fig.10 2.0 65 - - ns
4.5 13 - - ns
6.0 11 - - ns
fmax maximum clock see Figs 7and 8 2.0 4.8 - - MHz
pulse frequency 45 24 _ _ MHz
SH_CPor ST_CP 6.0 8 N — VHz
Tamb = —40 to +125 °C
tpuL/tPLH propagation delay see Fig.7 2.0 - - 240 ns
SH_CP to Q7’ 4.5 _ _ 48 ns
6.0 - - 41 ns
propagation delay see Fig.8 2.0 - - 265 ns
ST CPtoQn 4.5 _ _ 53 ns
6.0 - - 45 ns
tpHL propagation delay see Fig.10 2.0 - - 265 ns
MR to Q7' 45 - - 53 ns
6.0 - - 45 ns
tpzr/tpzL 3-state output enable time | see Fig.11 2.0 - - 225 ns
OEtoQn 4.5 - - 45 ns
6.0 - - 38 ns
tprz/tPLz 3-state output disable time | see Fig.11 2.0 - - 225 ns
OE to Qn 45 - - 45 ns
6.0 - - 38 ns
tw shift clock pulse width see Fig.7 2.0 110 - - ns
HIGH or LOW 4.5 22 - - ns
6.0 19 - - ns
storage clock pulse width see Fig.8 2.0 110 - - ns
HIGH or LOW 45 22 _ _ ns
6.0 19 - - ns
master reset pulse width see Fig.10 2.0 110 - - ns
LOW 45 22 - - ns
6.0 19 - - ns

2003 Jun 25
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8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
tsu set-up time DS to SH_CP | see Fig.9 2.0 75 - - ns
4.5 15 - - ns
6.0 13 - - ns
set-up time see Fig.8 2.0 110 - - ns
SH_CP to ST_CP 45 22 - - ns
6.0 19 - - ns
th hold time DS to SH_CP see Fig.9 2.0 3 - - ns
4.5 3 - - ns
6.0 3 - - ns
trem removal time MR to SH_CP | see Fig.10 2.0 75 - - ns
4.5 15 - - ns
6.0 13 - - ns
fax maximum clock see Figs 7 and 8 2.0 4 - - MHz
pulse frequency 4.5 20 - - MHz
SH_CPor ST_CP 6.0 oa — ~ VHz
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8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

Family 74HCT
GND =0 V;t =t =6ns; C_= 50 pF.
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)

Tamb = 25 °C

tPHL/tPLH propagation delay see Fig.7 4.5 - 25 42 ns
SH_CP to Q7
propagation delay see Fig.8 4.5 - 24 40 ns
ST CPtoQn

tpHL propagation delay see Fig.10 4.5 - 23 40 ns
MR to Q7

tpzn/tpzL 3-state output enable time | see Fig.11 4.5 - 21 35 ns
OE to Qn

tprz/tPLz 3-state output disable time | see Fig.11 4.5 - 18 30 ns
OE to Qn

tw shift clock pulse width see Fig.7 4.5 16 6 - ns
HIGH or LOW
storage clock pulse width | see Fig.8 45 16 5 - ns
HIGH or LOW
master reset pulse width see Fig.10 4.5 20 8 - ns
LOW

tsu set-up time DS to SH_CP | see Fig.9 4.5 16 5 - ns
set-up time see Fig.8 4.5 16 8 - ns
SH_CPto ST_CP

th hold time DS to SH_CP see Fig.9 45 +3 -2 - ns

trem removal time see Fig.10 4.5 +10 -7 - ns
MR to SH_CP

frnax maximum clock see Figs 7 and 8 4.5 30 52 - MHz
pulse frequency
SH_CPor ST_CP

Tamb = —40 to +85 °C

tPHL/tPLH propagation delay see Fig.7 4.5 - - 53 ns
SH _CPto Q7
propagation delay see Fig.8 4.5 - - 50 ns
ST CPtoQn

tpHL propagation delay see Fig.10 4.5 - - 50 ns
MR to Q7

tpzn/tpzL 3-state output enable time | see Fig.11 4.5 - - 44 ns
OE to Qn

tpHz/tPLZ 3-state output disable time | see Fig.11 4.5 - - 38 ns
OE to Qn

2003 Jun 25
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Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)

tw shift clock pulse width see Fig.7 45 20 - - ns
HIGH or LOW
storage clock pulse width | see Fig.8 4.5 20 - - ns
HIGH or LOW
master reset pulse width see Fig.10 4.5 25 - - ns
LOW

tsu set-up time DS to SH_CP | see Fig.9 45 20 - - ns
set-up time see Fig.8 4.5 20 - - ns
SH_CP to ST_CP

th hold time DS to SH_CP see Fig.9 4.5 3 - - ns

trem removal time see Fig.10 4.5 13 - - ns
MR to SH_CP

frmax maximum clock see Figs 7 and 8 4.5 24 - - MHz
pulse frequency
SH_CPor ST_CP

Tamb = —40 to +125 °C

tpuL/tPLH propagation delay see Fig.7 4.5 - - 63 ns
SH_CP to Q7
propagation delay see Fig.8 4.5 - - 60 ns
ST CPtoQn

tPHL propagation delay see Fig.10 4.5 - - 60 ns
MR to Q7

tpzn/tpzL 3-state output enable time | see Fig.11 4.5 - - 53 ns
OE to Qn

tprz/tpLz 3-state output disable time | see Fig.11 4.5 - - 45 ns
OE to Qn

tw shift clock pulse width see Fig.7 4.5 24 - - ns
HIGH or LOW
storage clock pulse width | see Fig.8 4.5 24 - - ns
HIGH or LOW
master reset pulse width see Fig.10 4.5 30 - - ns
LOW

tsu set-up time DS to SH_CP | see Fig.9 4.5 24 - - ns
set-up time see Fig.8 45 24 - - ns
SH_CP to ST_CP

th hold time DS to SH_CP see Fig.9 4.5 3 - - ns

trem removal time see Fig.10 4.5 15 - - ns
MR to SH_CP

fax maximum clock see Figs 7 and 8 4.5 20 - - MHz
pulse frequency
SH_CPor ST_CP
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HC595; 74HCTS95

AC WAVEFORMS

SH_CP input z

Q7' output

MSA699

74HC595: Vy = 50%; V= GND to Vcc.
74HCT595: Vy=1.3V;V;=GNDto 3 V.

Fig.7 Waveforms showing the clock (SH_CP) to output (Q7’) propagation delays, the shift clock pulse width and
maximum shift clock frequency.

SH_CP input VM

Vimax

ST_CP input

tPHL

Qn output VM
MSA700
74HC595: Vi = 50%; V)= GND to V.
74HCT595: Vyy=1.3V;V;=GND to 3 V.

Fig.8 Waveforms showing the storage clock (ST_CP) to output (Qn) propagation delays, the storage clock
pulse width and the shift clock to storage clock set-up time.
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

SH_CP input

DS input % Vm *
Q7' output \VM [

MLB196

74HC595: Vy = 50%; V) = GND to Vec.
74HCT595: Vyy = 1.3 V; V; = GND to 3 V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

Fig.9 Waveforms showing the data set-up and hold times for the DS input.

MR input S Vm
e tw trem
SH_CP input Vm
~—tpHL
Q7' output Vm

MLB197

74HC595: Vy = 50%; V| = GND to Vcc.
74HCT595: Vyy = 1.3 V; V; = GND to 3 V.

Fig.10 Waveforms showing the Master Reset (MR) pulse width, the master reset to output (Q7’) propagation
delay and the master reset to shift clock (SH_CP) removal time.
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Philips Semiconductors Product specification

8-b!t serla.l-ln, serial or parallel-out shift 74HC595: 74HCT595
register with output latches; 3-state

- -

190% \
OE input Vm
10%
~—tpLZz — tpzL
Qn output
LOW-to-OFF VM
OFF-to-LOW 10%
<—tpHZ—> «thH
Qn output 0%
HIGH-to-OFF VM
OFF-to-HIGH
outputs outputs outputs
enabled disabled ™= enabled

MSA697

74HC595: Vi = 50%; V)= GND to V¢c.
74HCT595: Vy=1.3V;V;=GNDto 3 V.

Fig.11 Waveforms showing the 3-state enable and disable times for input OE.

Vee Vee

Vi Vo R =1kQ J

PULSE N DUT

GENERATOR
RT 7L C|_l 50 pF l
‘ ‘ - . . MGK563 4

TEST SWITCH
tpLH/tPHL open Definitions for test circuit:
tPLZ/tPZL VCC R\ = Load resistor.
C\ = Load capacitance including jig and probe capacitance.
tpuz/tpzH GND _ . . .
Rt = Termination resistance should be equal to the output impedance Z, of the pulse generator.

Fig.12 Test circuit for 3-state outputs.
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

PACKAGE OUTLINES
DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4
- D > Mg
2
©
= |
g -
T
P\ 145
] U A
~lze [¢] -
1
- b |- ~— by
16 ‘ ‘ 9
hrararfarararari
/pin1index I T
B e
| l
|
LG LUJ‘LUJ Lt LA L
1 8
0 5 10 mm
L I | I |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A (1) (1) zM
UNIT | oo | mine | max. b b4 by c D E e eq L Mg My w .
173 | 053 | 1.25 | 0.36 | 19.50 | 6.48 360 | 825 | 10.0
mm | 42 | 051 1 32 | 435 | g38 | 085 | 023 | 1855 | 620 | 22* | 762 | 3005 | 780 | g3 | 0254 | 0.76
; 0.068 | 0.021 | 0.049 | 0.014 | 0.77 | 0.26 014 | 0.32 | 0.39
h
nenes 1017 1002 1 013 | o551 | 0015 | 0.033 | 0.009 | 073 | 024 | O | 03 | 42 | 031 | 033 | 001 | 003
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
95-01-14-
SOT38-4 = @ 03-02-13
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

74HC595; 74HCTS595

S016: plastic small outline package; 16 leads; body width 3.9 mm

SOT109-1

Oy

‘

B ggalggng

pin 1 index

]

i

[e] l=

bp
0 2.5 5mm
| ‘sc‘ale‘ |
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT m’:x_ Aq A | As bp c pM | EM | e He L Lp Q v w y zM | o
mm | 175 | 050 | 123 | 925 | 05 | o19 | 95 | 38 | 27| 58 | 195 | o4 | 0p | 025|025 | 01 | g5 |
R R R R A I R
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCE
VERSION o T PROJECTION | ISSUEDATE
SOT109-1 076E07 MS-012 == @ m
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Philips Semiconductors Product specification

8-b!t serla.l-ln, serial or parallel-out shift 74HC595: 74HCT595
register with output latches; 3-state

SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm SOT338-1
‘ D E b— A
| | //\\
\ | ) \
i J
OIIE  J T,
°r ‘ N L
O]y ] - HEe m<f=[vM[A]
- Z
16’-}“’:‘ H HH H H Hg
[ |
|
\
| 1
| r « 1
| Ao —
- R - i Aq ‘ b A
|
in 1 index —_ +
/p | % *\9
i ] |_p -— f
T - | —»
|
| |
1H HH H H Es
- e *L
E p
0 2.5 5 mm
L PR B |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m:x_ Ay | Ay | A3 | by c [ DM | EM]| e | Hg | L L, | Q v w y |z ] 8
0.21 | 1.80 0.38 | 0.20 | 6.4 | 54 7.9 1.03 | 0.9 1.00 | 8°
mmol 2 | oo5 | 165 | 925 | 025 | 009 | 60 | 52 | 965 | 76 | 125 | ge3 | 07 | 02 | 013 | 01 g5 | o
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT338-1 MO-150 = @ 0939_022_21 :
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

register with output latches; 3-state 74HCS95; 74HCTS95

TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1
D ~— E——p—{A]
e S
/ \
c*:: ; X E /
A ‘ N /‘/
Oly] | He ~=[V@lA]

.
ARRRAAAS

| I I

pin 1 index

o8

|
‘ -
|

©

<—5—>
-2

*&?
-
- >

—|
-
D

1ﬂH$WHHHEs T
1L dlere EZTH

DIMENSIONS (mm are the original dimensions)

A 1 2 1
UNIT | o | A1 | Az | Ag bp c DM | E@ | e He L Lp Q v w y zM| 9

0.15 | 0.95 0.30 | 0.2 5.1 4.5 6.6 075 | 0.4 0.40 8°
0.05 | 0.80 0.25 0.65 1 02 | 0.13 | 0.1

mm | 11 019 | 01 | 49 | 43 6.2 050 | 03 0.06 | 0°

Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

SOT403-1 MO-153 = @ 0939_022_21 ;

ISSUE DATE
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