HCR74HC/HCT595

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

Features

* Input levels:
For HCR74HC595: CMOS level
For HCR74HCT595: TTL level
* 8-bit serial input
* 8-bit serial or parallel output
* Storage register with 3-state outputs
* Shift register with direct clear
*100MHz (typical) shift out frequency
* Specified from -40'C to +85'C
* Packaging information:SOIC-16/TSSOP16
* ESD Protection:
HBM EIA/JESD22-A114-A exceeds 2000V
MM EIA/JESD22-A115-A exceeds 200V

Applications
* Serial-to-parallel data conversion

* Remote control holding register

General Description
The HCR74HC/HCT595 is an 8-bit serial-in/serial or

parallel-out shift register with a storage register and
3-state outputs. Both the shift and storage register
have separate clocks. The device features a serial
input (DS) and a serial output (Q7') to enable
cascading and an asynchronous reset MR input. A
LOW on MR will reset the shift register. Data is
shifted on the LOW-to HIGH transitions of the SH_CP
input. The data in the shift register is transferred to
the storage register on a LOW-to-HIGH transition of
the ST_CP input.If both clocks are connected together,
the shift register will always be one clock pulse
ahead of the storage register. Data in the storage
register appears at the output whenever the output
enable input (E) is LOW. A HIGH on OE causes the
outputs to assume a high-impedance OFF-state.
Operation of the OE input does not affect the state
of the registers. Inputs include clamp diodes, This
enables the use of current limiting resistors to

interface inputs to voltages in excess of VCC.

TSSOP-16

SOIC-16(SOP16)

Figure 1. Package Type of HCR74HC/HCT595
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@ﬂ%t% HCR74HC/HCT595

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

Pin Configuration

Top View TSSOP-16 and SOIC-16(SOP-16)
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Figure 2. Pin Configuration of HCR74HC/HCT595 (Top View)

Pin Function Table

TSSF;:’-16 NAME FUNCTION
SOP-16
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(0V).
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 input (active LOW)
14 DS serial data input
15 Qo Parallel data output
16 Vcc |Positive supply voltage
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@*t% HCR74HC/HCT595

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

Ordering Information

HCR74HC/HCT595
T [—_ TR : Tape and Reel
Circuit Type BP: Back&Packe
Package:
M16: SOIC-16

i TSP16:TSSOP-16
Ordering Code

Part Number Marking e Temperature Range Package Quantity per Reel
HCR74HC595M16TR HCR74HC595xx -40'C to +85'C SOIC-16 4K/TR
HCR74HC595M16BP HCR74HC595xx -40'C to +85'C SOIC-16 10K/Box
HCR74HC595TSP16TR HCR74HC595xx -40'C to +85'C TSSOP-16 4K/TR
HCR74HC595TSP16BP HCR74HC595xx -40'C to +85'C TSSOP-16 9.2K/Box
HCR74HCT595M16TR HCR74HCT595xx -40'C to +85'C SOIC-16 4K/TR
HCR74HCT595M16BP HCR74HCT595xx -40'C to +85'C SOIC-16 10K/Box
HCR74HCT595TSP16TR HCR74HCT595xx -40'C to +85'C TSSOP-16 4K/TR
HCR74HCT595TSP16BP HCR74HCT595xx -40'C to +85'C TSSOP-16 9.2K/Box

note 1. the "xx" is date code

QUICK REFERENCE DATA
GND=0V, Tamb=25'C, tr=tf=6ns

TYPICAL
Parameter Symbol CONDITIONS Unit
74HC 74HCT
Propagation Delay CL=50pF; VCC=4.5V
SH_CP to Q7' 19 25 ns
tPHL/tPLH

SH_CP to Qn 20 24 ns
MR to Q7' 100 52 ns
Maximum Clock Frequency
SH_CP and ST _CP fmax 100 57 MHz
Input Capacitance Ci lout 3.5 3.5 pF
Power Dissipation Crp note1 and 2 115 130 pF
capacitance per package

Note 1: CPD is used to determine the dynamic power dissipation (PD in uW).
Pp=CPD X VCC? X fi X N +£(CL X Vcc? X fo) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
CL = output load capacitance in pF;
VCC = supply voltage in Volts;
N = total load switching outputs;
Z(CLX vee? X fD) = sum of the output.
2: For HCR74HC595 the condition is VI = GND to VCC.
For HCR74HCT595 the condition is VI = GND to VCC-1.5V.
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@it% HCR74HC/HCT595

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

FUNCTION TABLE

See note 3.

INPUT OUTPUT

p—E— FUNCTION
SH CP|ST CP| OE | MR | DS | @ | an
L
L

x

X
t L

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

b

X L L [empty shift register loaded into storage register

shift register clear; parallel output in high-

X X H L X L z impedance OFF-state
logic high level shifted into shift register stage 0;
y X L H H Q' n.C. contents of all shift register stages shifted through,

e.g. Previous state pf stage 6 (internal Q6') appears
on the serial output (Q7')

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

contents of shift register shifted through; previous
0 0 L H X Q6' Qn' [contents of the shift register is transferred to the
storage register and the parallel output stages

Note 3: H = HIGH voltage lelvel;
L = LOW voltage level;
$ = LOW-to-HIGH transition;
{ = HIGH-to-LOW transition;
Z = high-impedance OFF-state;
n.c. = no change;
X =don't care.

LOGIC SYMBOL

|11 |12 = ot —
SH_CPST CP 12
9 ST _CP ~ 2
ar = — 10
15 MR —{R  SRGS
Q0 T sHeP b cii—-
= 2 14 I_—I 15
Q2 |—— Ds —| 1D 2D 3Vi—ao
3 1
1 1bs Q3 [— e
Q4 . S Qz
5 — Q3
Qs |—- P
6 — Q4
Q6 |— 5
7 e
Q7 — B o
MR OE I,
|1ﬂ |13 L9 a7
Figure 3. Logic Symbol Figure 4. IEC Logic Symbol
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@ﬂ%t% HCR74HC/HCT595

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

FUNCTIONAL DIAGRAM

14 | Ds
L ﬂ_cp 8-STAGE SHIFT REGISTER
10 | MR
ar| 9
12| ST CP g BiT STORAGE REGISTER
ao | 15
at |1
Q|2
— Q3|3
ANLE o 3-STATE OUTPUTS Qs | 4
as| s
Qs | 6
ar | 7

Figure 5. Functional Diagram

LOGIC DIAGRAM

STAGE 0 STAGES 1to6 STAGE 7

DS~> D Q D Q D Q Vo?'

FFO FF7

cp cp
J7 R ’7 R
SH_CP —D .

R >o———++—-—————————

“— D Q— — D Q]
LATCH LATCH
— cP —cP

| T

Qo Q1 Q2 Q3 Q4 Q5 Q6 Qv

Figure 6-1. Logic Diagram
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@it% HCR74HC/HCT595

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

LOGIC DIAGRAM(con.)
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Figure 6-2. Timing Diagram
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@ﬂ%t’% HCR74HC/HCT595

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

ELECTRICAL PARAMETER

Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol |Test Condition Min Type Max Unit
Supply Voltage Vcc |- -0.5 - +7.0 \")

Input Clamping Current lik Vi<-0.5V to Vi>Vcc+0.5V - - +20 mA
Output Clamping Current lok |Vo<-0.5V to Vo>Vcc+0.5V - - 20 mA

Vo=-0.5V to Vcc+0.5V

Output Source or Sink Current lo Q7' standard output - - 25 mA
Qn bus driver outputs - - 35 mA
VCC or GND Current Icc,lenp [Vo<-0.5V to Vo>Vcc+0.5V - - 170 mA
Storage temperature Tstg -65 - +150 'C
Power Dissipation Ptot |Tamb=-40 to +125'C; note 4 - - 500 mW

Note 4: For SOIC-16 pacakges: above 70'C derate linearly with 8mWI/K.
For TSSOP-16 pacakges: above 60'C derate linearly with 5.5mW/K.

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. UNIT

HCR74HC595

Supply Voltage Vcc 2.0 5.0 6.0

Input Voltage Vi 0 - Vcc

Output Voltage Vo 0 - Vcc

Ambient temperature Tamb -40 - +85 'C

Input transition rise and fall time | At/AV [|Vcc=2.0V - - 625 ns/V
Vcc=4.5V - 1.67 139 ns/V
Vce=6.0V - - 83 ns/V

HCR74HCT595

Supply Voltage Vcc 4.5 5.0 5.5 \'

Input Voltage Vi 0 - Vcc

Output Voltage Vo 0 - Vcc \'

Ambient temperature Tamb -40 - +85 'C

Input transition rise and fall time | At/AV |Vcc=2.0V - - - ns/V
Vcc=4.5V - 1.67 139 ns/V
Vce=6.0V - - - ns/V
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@*t;ﬁ HCR74HC/HCT595

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

ELECTRICAL CHARACTERISTICS
DC Characteristics
(Tamb=-40'C to +85'C, Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Test Condition Min Type Max Unit
Other Vcce(V)
HCR74HC595
2.0 1.5 1.2 -
High Level Input Voltage VIH 4.5 3.15 24 - \'
6.0 4.2 3.2 -
2.0 - 0.8 0.5
Low Level Input Voltage ViL 4.5 - 21 1.35 \'
6.0 - 2.8 1.8
Vi=VH or ViL
all outputs 2.0 1.9 2.0 -
lo= -20uA 4.5 4.4 4.5 - \'
6.0 5.9 6.0 -

) Q7' standard output
High Level Output Voltage VoH

lo=-4.0mA 4.5 3.84 4.32 - \'
lo=-5.2mA 6.0 5.34 5.81 -
Qn bus driver outputs
lo=-6.0mA 4.5 3.84 4.32 - Vv
lo=-7.8mA 6.0 5.34 5.81 -
VI=VH or ViL
all outputs 2.0 - 0 0.1
lo= 20uA 4.5 - 0 0.1 Vv
6.0 - 0 0.1
LOW Level Output Voltage VoL Q7" standard output
lo=4.0mA 4.5 - 0.15 0.33 Vv
lo=5.2mA 6.0 - 0.16 0.33
Qn bus driver outputs
lo= 6.0mA 4.5 - 0.15 0.33 Vv
lo=7.8mA 6.0 - 0.16 0.33
Input Leakage Current Iui Vi=Vcc or GND 6.0 - - #1.0 uA
- - Vi=VH or Vui;
zui::t:toutput OFF-state loz VomVos 0" GND 6.0 i ) +5.0 uA
Quiescent Supply Current Icc :Q:XCC or GND; 6.0 - - 80 uA
Input Capacitance Ci :Q:XCC or GND; 6.0 - 3.5 - pF
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@ﬂ%t% HCR74HC/HCT595

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

ELECTRICAL CHARACTERISTICS(Con.)
DC Characteristics(Con.)
(Tamb=-40'C to +85'C, Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Test Condition
Parameter Symbol Min Type Max Unit
Other Vce(V)
HCR74HCT595
High Level Input Voltage VIH 45t05.5 2.0 1.6 - \'
Low Level Input Voltage ViL 45t05.5 - 1.2 0.8 v
VI=VH or ViL
all outputs;
- 4.4 4.5 - \'
lo=-20uA
High Level Output Voltage Von |Q7' standard output v
lo=-4.0mA 4.5 3.84 4.32 -
Qn bus driver outputs
\'
lo=-6.0mA 4.5 3.7 4.32 -
VI=VH or ViL
all outputs v
lo= 20uA 4.5 - 0 0.1
LOW Level Output Voltage VoL |Q7' standard output
\'
lo=4.0mA 4.5 - 0.15 0.33
Qn bus driver outputs v
lo=6.0mA 4.5 - 0.16 0.33
Input Leakage Current I |ViI=Vcc or GND 5.5 - - #1.0 uA
VI=VH or Vi_;
3-state output OFF-state loz 55 i i +5.0 uA
current Vo=Vcc or GND
Quiescent Supply Current Icc :Q:XCC or GND; 5.5 - - 80 uA
per input pin;Vi=Vcc-
2.1V, (pins MR, 45t05.5 - 150 675 uA
SH_CP, ST_CP, OE)
additional supply current Alcc
other inputs at VCC or
GND:; 10=0A; (pin DS) 45t05.5 - 25 113 uA
Input Capacitance Ci :Q:XCC or GND; 5.5 - 3.5 - pF
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8-bit Serial-in, Serial or parallel-out shift register with output latches; 3-state

HCR74HC/HCT595

AC CHARACTERISTICS-1

(Tamb=25'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Parameter Symbol Test Condition Min Type Max Unit
WAVEFORMS | vee(v)
HCR74HC595
Propagation Delay 2.0 - 52 160 ns
SH_CP to Q7" See Figure 8 4.5 - 19 32 ns
tPHL, 6.0 - 15 27 ns
Propagation Delay trLH 2.0 - 55 175 ns
ST_CP to Qn See Figure 9 4.5 - 20 35 ns
6.0 - 16 30 ns
Propagation Delay 2.0 - 47 175 ns
MR to Q7" trHL  |See Figure 11 4.5 - 17 35 ns
6.0 - 14 30 ns
3-state output enable trzH 2.0 - 47 150 ns
time OE to Qn ItrzL |See Figure 12 4.5 - 17 30 ns
6.0 - 14 26 ns
3-state output disable tPHZ 2.0 - 41 150 ns
time OE to Qn Itz |See Figure 12 4.5 - 15 30 ns
6.0 - 12 27 ns
Shift clock pulse width 2.0 75 17 - ns
HIGH or LOW tw |See Figure 8 4.5 15 6 - ns
6.0 13 5 - ns
Storage clock pulse 2.0 75 11 - ns
width HIGH or LOW tw See Figure 9 4.5 15 4 - ns
6.0 13 3 - ns
Master reset pulse 2.0 75 17 - ns
width LOW tw |See Figure 11 4.5 15 6 - ns
6.0 13 5 - ns
Set-up time DS 2.0 50 1 - ns
to SH_CP tsu |[See Figure 10 4.5 10 4 - ns
6.0 9 3 - ns
Set-up time SH_CP 2.0 75 22 - ns
to ST_CP tsu |See Figure 9 4.5 15 8 - ns
6.0 13 7 - ns
Hold time DS 2.0 +3 -6 - ns
to SH_CP th See Figure 10 4.5 +3 -2 - ns
6.0 +3 -2 - ns
Removal time 2.0 +50 -19 - ns
MR to SH_CP trem |See Figure 11 4.5 +10 7 - ns
6.0 +9 -6 - ns
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@it% HCR74HC/HCT595

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

AC CHARACTERISTICS(Con.)
(Tamb=25'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Test Condition
Parameter Symbol Min Type | Max Unit
WAVEFORMS vecce(V)
Maximum clock 2.0 9 30 ) MHz
pulse frequency fmax |See Figure 8 and 9 4.5 30 91 - MHz
SH_CP or ST_CP 6.0 35 | 108 | - | MHz
Power dissipation all 9 outputs switching; fi=1MHz;
capacitance Ceo Vi=GND to VCC 115 pF
HCR74HCT595; Vcc=4.5V to 5.5V
Propagation Dela
pag y See Figure 8
SH_CP to Q7' tPHL 45t05.5 - 25 42 ns
Propagation Delay ItPLH _
See Figure 9
ST_CP to Qn 4.5t05.5 - 24 40 ns
HIGH to LOW
Propagation Delay tpHL  [See Figure 11 45t05.5 - 23 40 ns
MR to Q7'
3-state output enable tPzH
time OE to Qn ItrzL  |See Figure 12 4.5t05.5 - 21 35 ns
3-state output disable tPHZ
time OE to Qn ItrLz  |See Figure 12 4.5t05.5 - 18 30 ns
Shift clock pulse width
HIGH or LOW tw See Figure 8 4.5t0 5.5 16 6 - ns
Storage clock pulse
width HIGH or LOW tw See Figure 9 4.5t05.5 16 5 - ns
Master reset pulse
width LOW tw See Figure 11 4.5t05.5 20 8 - ns
Set-up time DS
to SH_CP tsu See Figure 10 45t05.5 16 5 - ns
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@*t% HCR74HC/HCT595

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

AC CHARACTERISTICS(Con.)
(Tamb=25'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Test Condition

Parameter Symbol Min Type Max Unit

WAVEFORMS vce(V)
Set-up time SH_CP
to ST_CP tsu |See Figure 9 4.5t05.5 16 8 - ns
Hold time DS
to SH_CP th See Figure 10 4.5t05.5 +3 -2 - ns
Removal time
MR to SH_CP trem |See Figure 11 4.5t0 5.5 10 -7 - ns
Maximum clock
pulse frequency fmax |See Figure 8 and 9 4.5t05.5 30 52 - MHz
SH_CP or ST_CP

Power dissipation Crop all 9 outputs switching; fl=1MHz;

capacitance VI=GND to VCC-1.5V 130 pF

Note:
(1). Typical values are measured at nominal supply voltage.
(2). CPD is used to determine the dynamic power dissipation(PD in uW).
Pp=CpbpXVcc? X fi+E£(CLXVcc? Xfo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
Vcc=supply voltage in V;
¥(CLXVcc? Xfo)=sum of outputs.
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@a‘:t% HCR74HC/HCT595

8-bit Serial-in, Serial or parallel-out shift register with output latches; 3-state
AC CHARACTERISTICS-2

(Tamb=-40' to +85'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Test Condition
Parameter Symbol Min Type Max Unit
WAVEFORMS vcce(V)
HCR74HC595
Propagation Delay 2.0 - - 200 ns
SH_CP to Q7" See Figure 8 4.5 - - 40 ns
tPHL, 6.0 - - 34 ns
Propagation Delay tpLH 2.0 - - 220 ns
ST_CP to Qn See Figure 9 4.5 - - 44 ns
6.0 - - 37 ns
Propagation Delay 2.0 - - 220 ns
MR to Q7' trHL |See Figure 11 4.5 - - 44 ns
6.0 - - 37 ns
3-state output enable tPzH 2.0 - - 190 ns
time OE to Qn ItrpzL [See Figure 12 4.5 - - 38 ns
6.0 - - 33 ns
3-state output disable tPHZ 2.0 - - 190 ns
time OE to Qn Itz  [See Figure 12 4.5 - - 38 ns
6.0 - - 33 ns
Shift clock pulse width 2.0 95 - - ns
HIGH or LOW tw |See Figure 8 4.5 19 - - ns
6.0 16 - - ns
Storage clock pulse 2.0 95 - - ns
width HIGH or LOW tw |See Figure 9 4.5 19 - - ns
6.0 16 - - ns
Master reset pulse 2.0 95 - - ns
width LOW tw |See Figure 11 4.5 19 - - ns
6.0 16 - - ns
Set-up time DS 2.0 65 - - ns
to SH_CP tsu |See Figure 10 4.5 13 - - ns
6.0 11 - - ns
Set-up time SH_CP 2.0 65 - - ns
to ST_CP tsu |See Figure 9 4.5 13 - - ns
6.0 11 - - ns
Hold time DS 20 +3 - - ns
to SH_CP th See Figure 10 4.5 +3 - - ns
6.0 +3 - - ns
Removal time 2.0 65 - - ns
MR to SH_CP trem |See Figure 11 4.5 13 - - ns
6.0 1 - - ns
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@iﬁt% HCR74HC/HCT595

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

AC CHARACTERISTICS(Con.)
(Tamb=-40' to +85'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Test Condition
Parameter Symbol Min Type | Max Unit
WAVEFORMS vcce(V)
Maximum clock 2.0 4.8 ) ) MHz
pulse frequency fmax [See Figure 8 and 9 4.5 24 - - MHz
Power dissipation Crp all 9 outputs switching; fi=1MHz; i _ i F
capacitance Vi=GND to VCC P
HCR74HCT595; VCC=4.5V to 5.5V
Propagation Dela
pag v See Figure 8
SH_CP to Q7' tPHL 4.5t05.5 - - 53 ns
Propagation Delay ItPLH _
See Figure 9
ST_CP to Qn 4510 5.5 - - 50 ns
HIGH to LOW
Propagation Delay tpHL  |See Figure 11 4.5t05.5 - - 50 ns
MR to Q7'
3-state output enable tPzH
time OE to Qn ItpzL  [See Figure 12 4.5t05.5 - - 44 ns
3-state output disable tPHZ
time OE to Qn Itr.z  [See Figure 12 45t0 5.5 - - 38 ns
Shift clock pulse width
HIGH or LOW tw See Figure 8 4.5t0 5.5 20 - - ns
Storage clock pulse
width HIGH or LOW tw See Figure 9 4.5t05.5 20 - - ns
Master reset pulse
width LOW tw See Figure 11 4.5t0 5.5 25 - - ns
Set-up time DS
to SH_CP tsu See Figure 10 4.5t05.5 20 - - ns

Product Specification www.hcrsemi.com Page 14 of 19



@ﬂét% HCR74HC/HCT595

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

AC CHARACTERISTICS(Con.)
(Tamb=-40' to +85'C, voltages are referenced to GND (GND=0V); unless otherwise specified.)

Test Condition

Parameter Symbol Min Type Max Unit

WAVEFORMS vcce(V)
Set-up time SH_CP .
to ST_CP tsu See Figure 9 4.5t0 5.5 20 - - ns
Hold time DS .
to SH_CP th See Figure 10 4.5t0 5.5 +3 - - ns
Removal time
MR to SH_CP trem | S€ Figure 11 4.5105.5 13 i - ns
Maximum clock
pulse frequency fmax |See Figure 8 and 9 4.5t0 5.5 24 - - MHz
SH_CP or ST_CP

Power dissipation all 9 outputs switching; fl=1MHz;
Cep - - - pF

capacitance VI=GND to VCC-1.5V

Note:
(1). Typical values are measured at nominal supply voltage.
(2). CPD is used to determine the dynamic power dissipation(PD in uW).
Pp=CppXVcc? X fi+£(CLXVcc? Xfo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
Vcc=supply voltage in V;

£(CLXVcc? Xfo)=sum of outputs.

AC WAVEFORMS
- Ufmax -
SH_CP input fvm
_/
. tyy
~tpLH
Q7' output
tTLH

HCR74HC/HCT595: Vm=50%; VI=GND to Vcc

Figure 8. Waveforms showing the clock(SH_CP) to output (Q7') propagtion delays,

the shift clock pulse and maximum shift clock frequency.
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@ﬂit% HCR74HC/HCT595

8-bit Serial-in, Serial or parallel-out shift register with output latches; 3-state
AC WAVEFORMS (Con.)

SH_CP input Vi
-l gy = . — fmax

ST_CP input ?ZVM S

-l—tW—I-

~tpLH 'PHL

Qn output VM

HCR74HC/HCT595: Vm=50%; Vi=GND to Vcc

Figure 9. Waveforms showing the storage clock(ST_CP) to output (Qn) propagtion delays,

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

SH_CP input

o
th y

DS input * Vm \

Q7' output \VM %

HCR74HC/HCT595: Vm=50%; Vi=GND to Vcc

Figure 10. Waveforms showing the data set-up and hold times for the DS input
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@it% HCR74HC/HCT595

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

AC WAVEFORMS (Con.)

MR input S VM
—tyy trem
SH_CP input Vim
~— tpHL
Q7' output VM

HCR74HC/HCT595: Vm=50%; VI=GND to Vcc

Figure 11. Waveforms showing the Master Reset(W?) pulse width, the master reset to output
(Q7') propagation delay and the master reset to shift clock(SH_CP) removal time.

=Y | [

Zlgo% K

OE input Vm

10%
~—lpL 7 —= tpzL

Qn output
LOW-to-OFF VM
OFF-to-LOW 10%

- tPHZ — |-— tPZH —-
i)

Qn output 1 30% f
HIGH-to-OFF Vim
OFF-to-HIGH /

outputs outputs outputs
enabled — " disa%led enabled

HCR74HC/HCT595: Vm=50%; Vi=GND to Vcc
Figure 12. Waveforms showing the 3-state enable and disable times for inputﬁE.
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@ﬂ‘:t% HCR74HC/HCT595

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

AC WAVEFORMS (Con.)

V&G Vee
Vi
PULSE ~\
GENERATOR DALT
Ry ,L
TEST SWITCH | pefinitions for test circuit:
tPLH/tPHL open RL = Load resistor.
trLz/trzL Vcc CL = Load capacitance including jig and probe capacitance.
trPHz/tPzH GND RT = Termination resistance should be equal to the output impedance Zo
of the pulse generator.
Figure 13. Test circuit for 3-state outputs.

MECHANICAL DIMENSIONS.
PKG: SOIC-16 ( M16) Unit:mm
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A

UNIT | o | A Ax | Az bp c p® | EM | e He L Lp Q v w y zW | o
025 | 145 049 | 025 | 100 | 4.0 6.2 10 | 07 0.7

mm 175 | 940 |-425 | %?® [ 036 | o019 | 98 | 38 |12 | 58 |7 | 04 | 08 |92 |95 | 91 | g3 [ g

. 0.010 | 0.057 0.019 |0.0100| 0.39 | 0.16 0.244 0.039 | 0.028 0.028| 0°
inches | 0.069 | '004 | 0.049 | %07 | 0.014 |0.0075 0.38 | 0.15 | 905 | 0228 | 9041 | 0016 | 0.020 | 001 | 0-01 | 0-004 | 5545

Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
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HCR74HC/HCTS595

8-bit Serial-in, Serial or parallel-out shift register with output latches; 3-state
MECHANICAL DIMENSIONS(Con.)

PKG: TSSOP-16 ( TSP16)

Unit:mm
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>
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DIMENSIONS (mm are the original dimensions)

A 1 2 1
UNIT | = | A1 | A2 | As [ bp | ¢ [DDTE@ ) e | He | L [ Ly | @ | v | w /|y |zOD e
015 | 0.95 030 | 02 | 51 | 45 6.6 075 | 04 040 | 8°
mm 11 005 | 080 | %% | 010 | 01 | 49 | 43 | %09 62 | 1 |os0| 03 | 02 [ 013 01 | 505 | go

Note

1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
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