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FEATURES

8-bit serial input
8-bit serial or parallel output
Storage register with 3-state
outputs
¢ Shift register with direct clear
¢ 100 MHz (typ) shift out frequency
* Output capability:

- parallel outputs; bus driver

- serial output; standard
* Icc category: MS|

APPLICATIONS

¢ Serial-to-parallel data conversion
* Remote control holding register
DESCRIPTION

The 74HC/HCT595 are high-speed
Si-gate CMOS devices and are pin

compatible with low power Schottky

TTL(LSTTL). They are specified in
compliance with JEDEC standard
no. 7A.

The ”595” is an 8-stage serial shift
register with a storage register and
3-state outputs. The shift
register and storage register
have separate clocks.

74HC/HCT595

8-bit serial-in/serial or parallel-out
shift register with output latches;

3-state

Data is shifted on the positive-going
transitions of the SHcp input. The
data in each register is transferred to
the storage register on a positive-
going transition of the STcp input. If
both clocks are connected together,
the shift register will always be one
clock pulse ahead of the storage
register.

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.

ORDERING AND PACKAGE INFORMATION

PIN CONFIGURATION

Q [} U [16] Vo
Q, [2] 15] Qg
Q;[3] [14] Og
Q4 [4] 3] OF
o & 595 3] sce
Qs [6] [11] SHcp
Q7 [7] [10] MR
GND [ [9] o7

MLA0OT

Fig.1 Pin configuration.

EXTENDED PACKAGE
TYPE NUMBER PINS PIN POSITION MATERIAL CODE
74HC/HCT595P 16 DIL plastic S0T38Z
74HC/HCT595T 16 S0O16 plastic SOT109A
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8-bit serial-in/serial or parallel-out shift 74HC/HCT595
register with output latches; 3-state

o PINNING
I I SYMBOL PIN DESCRIPTION
Qo-Q7 15,1-7 parallel data outputs
SHep STcp GND 8 ground (0 V)
Q> Q7 9 serial data output
Qo 15 MR 10 master reset (active LOW)
Q1 SHcp 11 shift register clock input
Q2 STce 12 storage register clock input
14— Ds Qr—3 OE 13 output enable (active LOW)
Qaf—4 Ds 14 serial data input
Qs [—5 Vee 16 positive supply voltage
Qg — 5
Q; b—7
MR OE
1I0 1L MLAOO2
Fig.2 Logic symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
HC HCT
tPHL/ propagation delay
tpLH SHcpto Q7’ 16 21 ns
STeptoQn CL=15pF 17 20 ns
MR to Q7' Voc=5V 14 19 |ns
fmax maximum clock frequency SHcp, STcp 100 57 MHz
Ci input capacitance 3.5 3.5 |pF
Crpp power dissipation capacitance per
package notes 1 and 2 115 130 pF

GND=0V; Tamb=25°C;t,=tf=6ns

Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x Vo2 x fi + Z(CL x Vo2 x fo) where:
fi = input frequency in MHz Ci = output load capacitance in pF
fo = output frequency in MHz V¢ = supply voltage in V
Z(CL x Vcc2 x fo) = sum of outputs.

2. For HC the condition is V| = GND to V¢
For HCT the conditionis Vi=GND toVcc- 1.5 V.
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8-bit seria!-in/serial or parallel-out shift 74HC/HCT595
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- 13
EN
STOE 12 > 3 e
c2 SH
P10 117 CP ) 8.STAGE SHIFT REGISTER
MR — R spas 10 | MR
11
o ov=| [TTTTTTE
14 15 P
ps —1 1D 2D 3v —— % 121° CP | 8-BIT STORAGE REGISTER
—Q
2 o HEREREN
2
3 a Qo | 15
4 QS Q4]+
5 4 Q|2
—— Qg _ Q3|3
6 13 |OE
L q N . 3-STATE OUTPUTS Qa4
7 Q515
Q7
Q. Q|6
7 Q717
7228107
MLA0O3
Fig.3 IEC logic symbol. Fig.4 Functional diagram.

September 1990 3



Philips Components

Preliminary specification

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

. . 74HC/HCT595
register with output latches; 3-state
STAGE 0 STAGES 1 TO 6 STAGE 7
O __> 5 FFO a 5 o o FF7O j,>__ oy
— cP — cP
R R
SHep __[> ________
ot — b
LATCH LATCH
—D al— L0 o
'7 CcP r—{ CP
STep _D |G S N
OE $c ________ N
L
BEEER
01 02 03 04 Qs QG Q7

Fig.5 Logic diagram.

FUNCTION TABLE
INPUTS _ OUTPUTS FUNCTION
SHcp |STcp| OE | MR | Ds | Q7 | Qn
X X L { X L NC | aLOW level on MR only affects the shift registers
X T L 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
T X L H H Qe | NC | 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 Qg’) appears on the serial output (Q7’)
X T L H X NC | Qn' | contents of shift register stages (internal Q') are transferred to the
l storage register and parallel output stages
1’ T T L H X Qs | Qn’ | contents of shift register shifted through. Previous contents of the
! shift register is transferred to the storage register and the parallel
| output stages
H =HIGH voltage level
; L =LOW voltage level
T = LOW-to-HIGH transition
| { =HIGH-to-LOW transition
i Z =high-impedance OFF-state

NC = no change
X =don’tcare.
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8-b!t seria!-in/serial or parallel-out shift 74HC/HCT595
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e e RaNaNalaalaNalaWalaFaNaial

Os [ 1 1
see __ FLALFLF LA LL1Y 'y /
W] Ll

— high-impedance OFF-state

01 —— ——
T
|

|

|

|

S

06 _______ —— ——
SR Lr----
o I 1

MLAGOS - 1

Fig.6 Timing diagram.
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74HC/HCT595
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8-bit serial-in/serial or parallel-out shift
register with output latches; 3-state
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register with output latches; 3-state

74HC/HCT595

DC CHARACTERISTICS FOR
74HCT

For the DC characteristics see
chapter "THCMOS family
characteristics”, section "Family
specifications”.

Output capability: parallel outputs,
bus driver; serial output, standard
Icc category: MSI

Note to HCT types

The value of additional quiescent
supply current (Alcc) for a unit foad of
1is given in the family specifications.
To determine Alcc per input, multiply
this value by the unit load coefficient
shown in the table below.

INPUT UNIT LOAD
COEFFICIENT
Ds 0.25
MR 1.50
SHcp 1.50
STep 1.50
OE 1.50
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74HC/HCT595

AC WAVEFORMS

1f

1
SHep INPUT N

- tyy —

—| tpH - —=l to pe—
. 1
Q' OUTPUT V"
~— treH THL [~

7228110

maximum shift clock frequency.

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

SHep INPUT vyl

STgp INPUT

1
Q, OUTPUT v

7z28111

width and the shift clock to storage clock set-up time.

Fig.8 Waveforms showing the storage clock (STcp) to output (Qn) propagation delays, the storage clock pulse

September 1990 10




Philips Components Preliminary specification
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SHep INPUT

Dg INPUT

Q;' OUTPUT /VM‘“ 1

7228112

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

)

MR INPUT s

Ym

<—(W-——p

rem

SHgp INPUT vy

< tpp >

g 1
Q,' OUTPUT "

7228113

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 (SHcp) removal time.
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8-bit seria_l-in/serial or parallel-out shift 74HC/HCT595
register with output latches; 3-state

OE INPUT

Q, OUTPUT
LOW-to-OFF
OFF-to-LOW

Q, OUTPUT
1
HIGH-to-OFF 't
OFF-to-HIGH
outputs —s-le— oOutputs L ie  outputs
7228114 enabled disabled enabled

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

Note to AC waveforms

(1) HC :Vm=50%; V;=GNDto Vcc
HCT:Vm=13V;Vi=GNDto 3 V.
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| 8-bit serial-in/serial or parallel-out shift

register with output latches; 3-state 74HC/HCT595

PACKAGE OUTLINES

Y

- 19,5 max <+—— 825 max —|

seating plane
i ——
—»

A
max
10,51
R min ¢ |
Y T -H-He- 0762 '
o ozl a2 I
S ra J |-
4‘| ' ] 3 ' 1 1 i T
o JBE e e e 78— |
70,76 10
max 813 7273586.2
1,4 max

16 15 14 13 12 1" 10 9 || top view

l - - - - - @ Positional accuracy.
(M) Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in

lead 1 indication (either index or sign) the worst case, the spacing

between any two leads may
deviate from nominal by

+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

’

=
JN)

N
~
w
&~
n
)
<
®

Dimensions in mm

Fig.12 16-lead dual in-line; plastic (SOT382).
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8-bit serial-in/serial or parallel-out shift

. . 74HC/HCT595
register with output latches; 3-state
10.0 5.2
9.8 \ 46
: o Sk Tatt
a 07+ / i . :
g ofs+ ~\ads 1;5 5
g 1. .
; ool sl ﬁ Pos 3 M
o I ] vod 025
‘ | ngg ! LY &25 +0'10 > |-
0 max EEIR 2l lgEg (208 62 2"
- -— 5'8 7Z73978.6
8 7 6 5 4 3 2 1 top view
@ Positional accuracy.

9 10 1112 13 1 15 16 (M) Maximum Material Condition.

— H H H H H H

L} Ld J - L] L - -
Dimensions in mm

Fig.13 16-lead mini-pack; plastic (SO16; SOT109A).
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74HC/HCT595

SOLDERING PLASTIC MINI-
PACKS

By hand-held soldering iron or
pulse-heated solder tool

Fix the component by first soldering
two, diagonally opposite, end leads.
Apply the heating tool to the flat part
of the lead only. Contact time must
be limited to 10 seconds at up to
300 °C. When using proper tools, all
other leads can be soldered in one
operation within 2 to 5 seconds at
between 270 and 320 °C. (Pulse-
heated soldering is not recom-
mended for SO packages).

For pulse-heated solder tool
(resistance) soldering of VSO
packages, solder is applied to the
substrate by dipping or by an extra
thick tin/lead plating before package
placement.

By wave

During placement and before
soldering, the component must be
fixed with a droplet of adhesive.
After curing the adhesive, the
component can be soldered. The
adhesive can be applied by screen
printing, pin transfer or syringe
dispensing.

September 1990

Maximum permissible solder
temperature is 260 °C, and maxi-
mum duration of package immer-
sion in solder bath is 10 seconds, if
allowed to cool to less than 150 °C
within 6 seconds. Typical dwell time
is 4 seconds at 250 °C.

By solder paste reflow

Reflow soldering requires the solder
paste (a suspension of fine solder
particles, flux and binding agent) to
be applied to the substrate by
screen printing, stencilling or
pressure-syringe dispensing before
device placement.

Several techniques exist for
reflowing, for example, thermal
conduction by heated belt, infrared,
and vapour-phase reflow. Dwell
times vary between 50 and 300
seconds according to method.
Typical reflow temperatures range
from 215 to 250 °C.

Pre-heating is necessary to dry the
paste and evaporate the binding
agent.

Pre-heating duration: 45 minutes at
45°C.

Repairing soldered joints

The same precautions and limits
apply as in (1) above.

15

SOLDERING PLASTIC DUAL IN-
LINE PACKAGES

By hand

Apply the soldering iron below the
seating plane (or not more than 2
mm above it). If its temperature is
below 300 °C it must not be in
contact for more than 10 seconds; if
between 300 and 400 °C, for not
more than 5 seconds.

By dip or wave

The maximum permissible tempera-
ture of the solder is 260 °C; this
temperature must not be in contact
with the joint for more than 5
seconds. The total contact time of
successive solder waves must not
exceed 5 seconds.

The device may be mounted up to
the seating plane, but the tempera-
ture of the plastic body must not
exceed the specified storage
maximum. If the printed-circuit
board has been pre-heated, forced
cooling may be necessary immedi-
ately after soldering to keep the
temperature within the permissible
limit.

Repairing soldered joints

The same precautions and limits
apply as in (1) above.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product-development.

Preliminary specification | This data sheet contains preliminary data; supplementary data may be published later.

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and
operation of the device at these or at any other conditions above those given in the Characteristics sections of this
specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

© Philips Export B.V. 1990

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner.

The information presented in this document does not form part of any quotation or contract, is believed to be
accurate and reliable and may be changed without notice. No liability will be accepted by the publisher for any
consequence of its use. Publication thereof does not convey nor imply any license under patent- or other industrial
or intellectual property rights.
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