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1. General Description

The AiP74HC589 device consists of an 8—bit storage latch which feeds parallel data to an 8—bit shift
register.Inputs include clamp diodes. It enables the use of current limiting resistors to interface inputs to
voltages in excess of Vcc.

Features:

®  Supply voltage range from 2.0 to 6.0 V

® Specified from -40°C to +125°C

® Packaging information: DIP16/SOP16/TSSOP16

Ordering Information:
Tube packing specifications:

. . Boxed
Part number Packaging | Marking Tubg tube Boxe_d Notes
form code guantity . quantity
guantity
APTAHCSS9 Dimensions of plastic
1 DIP16 T4HC589 25 40 1000 enclosure:
DAI16.TB PCS/tube | tube/box | PCS/box | 19.0mmx6.4mm
Pin spacing: 2.54mm
AIPTAHCSS9 Dimensions of plastic
1 SOP16 74HC589 50 200 10000 | enclosure:
SA16.TB PCS/tube | tube/box | PCS/box | 10.0mmx3.9mm
Pin spacing: 1.27mm
AIPTATICSS9 Dimensions of plastic
1 TSSOP16 74HC589 96 200 19200 enclosure:
TA16.TB PCS/tube | tube/box | PCS/box | 5.0mmx4.4mm
Pin spacing: 0.65mm
Reel packing specifications:
Part number Packaging Marking Ree! Boxed !’eel Notes
form code guantity guantity

Dimensions of plastic

AiP74HC589SA16.TR | SOP16 74HC589 4000 8000 enclosure:
PCS/reel PCS/box 10.0mmx3.9mm

Pin spacing:1.27mm

Dimensions of plastic
5000 10000 enclosure:

PCS/reel PCS/box 5.0mmx4.4mm

Pin spacing:0.65mm

AiP74HC589TA16.TR | TSSOP16 74HC589

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

Vce=PIN 16 Q | Serial data
= L o
G?\?D=P| N 8 Shift register output
Data latch
14|15/ 11 23] 45|67 12T 1 13 10

SAA B C D E F G HLatch Shift Serial shift/ Output
Clock Clock Parallel load Enable

Serial data input
Parallel data inputs

Figure 1. Logic diagram
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*Stages C thru G (not shown in detail) are identical to stages A and B above.
Figure 2. Logic Detail
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2.2, Pin Configurations

2.3+ Pin Description

16] Vee
15] A

14] Sa
Senal Shift/
13]

Parallel Load
112] Latch clock

111] Shift clock
110/ Output enable

9] Qu

Pin No. Pin Name Description
1 B Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
2 C Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
3 D Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
4 E Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
5 F Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
6 G Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
7 H Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
8 GND ground (0V)
9 Qu Serial data output. This pin is the output from the last stage of the shift register.
This is a 3—state output.
Output Active—lqw output enable A high level applied to this pin forces.the QH output
10 Enable into the high impedance state. A low level enables the output. This control does
not affect the state of the input latch or the shift register.
Serial shift clock. A low—to—high transition on this input shifts data on the serial
11 Shift Clock | data input into the shift register and data in stage H is shifted out QH, being
replaced by the data previously stored in stage G.
Data latch clock. A low—to—high transition on this input loads the parallel data
12 patch Clock on inputs A—H into the data latfh. ’ P
Serial Shift/ | Shift register mode control. When a high level is applied to this pin, the shift
13 ——— | register is allowed to serially shift data. When a low level is applied to this pin,
ParallelLoad | y,¢ spift register accepts parallel data from the data latch.
Serial data input. Data on this input is shifted into the shift register on the rising
14 Sa edge of the Shift Clock input if Serial Shift/ Parallel Load is high. Data on this
input is ignored when Serial Shift/ Parallel Load is low.
15 A Parallel data input. Data on these inputs are stored in the data latch on the rising
edge of the Latch Clock input.
16 Vee supply voltage
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 3
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2.4. Function Table

Operation Inputs Resulting Function

Serial Shift/ - Serial | Parallel Data Shift
Latch | Shift Input | Inputs Latch Register Output

Sa A-H | Contents | Contents Qn

Output
Enable | Parallel Load | Clock | Clock

force output
into high
impedance
state

H X X X X X X X Z

-
=

load parallel
data into data L H
latch

a-h U U

\_‘
’_I

-
=

transfer latch
contents to L L
shift register

X X X U LRN—SRy LRu

’_I

-
=
-
=

contents of
Input latch and

shift register
are unchanged

-
=
’_I
’_I
>
>
=
c
=

load parallel
data into data
latch and shift

register

a-h a-h h

-
-
o
>
o

=

shift serial data
into shift L H X D X *
register

SRAZD,

SRy—>SRyy; | SRGSRu

load parallel

data in data
latch and shift L H 1] | D a-h a-h
serial data into

shift register

SRa=D,

SRN—SRN+1 SR¢—>SRu

Note:

LR=latch register contents

SR=shift register contents

a-h=data at parallel data inputs A-H
D=data (L, H) at serial data input SA
U=remains unchanged

X=don’t care

Z=high impedance

*=depends on Latch Clock input
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamb=25°C, All voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
supply voltage Vee - -0.5t0 +7.0 \Y
input voltage Vi - -0.5 to Vect0.5 \Y
output voltage Vo - -0.5 to Vect0.5 \Y
input current II - +20 mA
output current 10 - +35 mA
supply current Icc - +75 mA
ground current Ienp - +75 mA
storage temperature Tste - -65 to +150 C
. DIP 245 C
Soldering Temperature T 10s SOP/TSSOP 260 e

3.2, Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vce - 2.0 - 6.0 v
input/output voltage Vio - 0 - Vee v
ambient temperature Tamb - -40 - +125 c

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 5
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Number: AiP74HC589-AX-LJ-A087EN

3.3. Electrical Characteristics

3.3.1. DC Characteristics 1

(Tamb=-40"C to +85°C,, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Vce Conditions Min | Typ. | Max. | Unit
minimum 2.0V - 1.5 - - A%
HIGH-level input Vi 4.5V - 3.15 - - A%
voltage 6.0V - 42 - - \Y%
maximum 2.0V - - - 0.5 A%
LOW-level input ViL 4.5V - - - 1.35 A%
voltage 6.0V - - - 1.8 \Y%
2.0V Io=-20uA 1.9 - - A\
minimum 4.5V IO:-2OUA 44 = - \Y%
HIGH-Ievel output Vou 6.0V Io=-20uA 5.9 - - A\
voltage 4.5V Io=-6.0mA 3.84 | 3.98 Y
6.0V lo=-7.8mA 5.34 5.48 A\
2.0V Io=20uA - - 0.1 A\
maximum 4.5V Io=20uA - - 0.1 \Y%
LOW-level output VoL 6.0V 10=20uA - - 0.1 \%
voltage 4.5V 10=6.0mA - 026 | 033 | V
6.0V [0=7.8mA - 0.26 | 0.33 A\
maximum input L 6.0V Vi=Vee or GND, ; - | 10| uwA
leakage current
maximum
three-state leakage loz 6.0V V=V or Vi, Vo=Vcc or GND - - +5.0 uA
current
maximum
quiescent supply Icc 6.0V Vi=Vcc or GND, [o=0uA, - - 40 uA
current
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Number: AiP74HC589-AX-LJ-A087EN

3.3.2. DC Characteristics 2
(Tamb=-40C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Vce Conditions Min | Typ. | Max. | Unit
minimum 2.0V - 1.5 - - A\
HIGH-level input Vi 4.5V - 3.15 - - A%
voltage 6.0V - 42 - - \Y%
maximum 2.0V - - - 0.5 A%
LOW-level input ViL 4.5V - - - 1.35 A%
voltage 6.0V - - - 1.8 \Y%
2.0V Io=-20uA 1.9 - - A%
minimum 4.5V IO:-2OUA 4.4 = - \Y%
HIGH-Ievel output Vou 6.0V Io=-20uA 5.9 - - A\
voltage 4.5V Io=-6.0mA 3.70 - A
6.0V lo=-7.8mA 5.20 - A\
2.0V Io=20uA - - 0.1 A\
maximum 4.5V Io=20uA = = 0 1 \Y%
LOW-level output VoL 6.0V 10=20uA - = 0.1 \%
voltage 4.5V 10=6.0mA - - 040 | V
6.0V [0=7.8mA - - 0.40 A\
maximum input I 6.0V Vi=Vcc or GND, - - +1.0 uA
leakage current
maximum
three-state leakage loz 6.0V V=V or Vi, Vo=Vcc or GND - - +10 uA
current
maximum
quiescent supply Icc 6.0V Vi=Vcc or GND, [o=0uA, - - 160 uA
current
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 7

http://www.i-core. cn

P.C.: 214072

VER: 2023-08-A1l




Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-A087EN

II Wuxi I-CORE Electronics Co., Ltd.

3.3.3. AC Characteristics 1
(Tamb=-40C to +85°C, C =50pF, input t=t=>6ns, unless otherwise specified)

Parameter Symbol Vce Conditions MIN | TYP | MAX | Unit
. lock f 2.0V Fi 3 and 4.8 6 - MHz
maximum clock frequency £ 45V see Figure 3 an 24 30 i Mz
(50% duty cycle) Figure 6
6.0V 28 35 - MHz
maximum propagation 20V latch clock to - 175 225 ns
Ui bropag tpLs, tPHL 4.5V Qu, see Figure 3 | - 40 50 ns
delay .
6.0V and Figure 5 - 30 40 ns
2.0V shift clock to Qu, - 160 200 ns
4.5V see Figure 3 and - 30 40 ns
maximum propagation tors £ 6.0V Figure 6 - 25 30 ns
delay PLH TPHL 2.0V Serial Shift/ - 160 200 ns
4.5V Parallel Load to - 30 40 ns
6.0V Qu, see Figure 3 = 25 30 ns
maximum propagation 20V outpyipible to - 150 Al =
propag tpLz, tPHZ 4.5V Qu, see Figure 4 - 27 30 ns
delay .
6.0V and Figure 7 - 23 25 ns
maximum propagation 20V LD enabi g - 150 170 w
propag tpzL, trzH 4.5V Qn, see Figure 4 - 27 30 ns
delay )
6.0V and Figure 7 4 23 25 ns
maximum output z \d any output, sce - 60 L& o
Jum outp trLH, tTHL 4.5V Figure 3 and - 12 15 ns
transition time .
6.0V Figure 5 - 10 13 ns
2.0V A-H to latch 125 100 - ns
4.5V clock, see Figure 25 20 - ns
6.0V 9 21 17 - ns
2.0V serial data input 125 100 - ns
minimum setup time {im 4.5V Sa to shift clock, 25 20 - ns
6.0V see Figure 10 21 17 - ns
2.0V Serial Shift/ 125 100 - ns
4.5V ParallelLoad to | 25 20 - ns
6.0V shift clock, see 21 17 - ns
2.0V latch clock to 30 25 - ns
4.5V A-H, see Figure 6 5 - ns
. . 6.0V 9 6 5 - ns
minimum hold time th
2.0V shift clock to 5 5 - ns
4.5V serial data input 5 5 - ns
6.0V Sa, see Figure 10 5 5 - ns
2.0V hift clock 95 75 - ns
4.5V shilt clock, see 975 - ns
Figure 6
6.0V 16 13 - ns
minimum pulse width tw 2.0V 100 80 - ns
latch clock, see
4.5V . 20 16 - ns
Figure 5
6.0V 17 14 - ns
2.0V Serial Shift/ 100 80 - ns
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 8
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Tab: 835-12-B4

4.5V Parallel Load, 20 16 - ns

6.0V see Figure 8 17 14 - ns

) ) ) d 2.0V - - 1000 ns

maximum 1nput rise an tr, tr 4.5V see Figure 5 - - 500 ns
fall time

6.0V - - 400 ns

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province
P.C.: 214072
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3.3.4. AC Characteristics 2
(Tamb=-40"C to +125°C, C.=50pF, input t=t;=6ns, unless otherwise specified)

Parameter Symbol Vce Conditions MIN | TYP | MAX | Unit
. lock f 2.0V Fi 3 and 4 - - MHz
maximum clock frequency see Figure 3 an i i
(50% duty cycle) finax 2(5)X Figure 6 22 ﬁﬁz
. - - z
maximum propagation 20V latch clock to - - 275 ns
derl)ayp & tPLH, tPHL 4.5V Qu, see Figure 3 - - 60 ns
6.0V and Figure 5 - - 50 ns
2.0V shift clock to Qu, | - - 240 ns
4.5V see Figure 3 and - - 48 ns
maximum propagation —_— 6.0V Figure 6 - y 40 ns
delay PLIL TPHL 2.0V Serial Shift/ - - 240 ns
4.5V Parallel Load to - - 48 ns
6.0V Qu, see Figure 3 = - 40 ns
maximum propagation 20V outpiiigible to - - PO =
delloa pag tpLz, tPHZ 4.5V Qu, see Figure 4 - - 40 ns
Y 6.0V and Figure 7 : - 30 | ns
maximum propagation 20V gDyt enab Qg - - 200 =
deﬁ)a pag tpzL, trzH 4.5V Qn, see Figure 4 - - 40 ns
Y 6.0V and Figure 7 ’ - 30 | ns
maximum output Y any oufput, see - - 20 =
Jum outp trLH, tTHL 4.5V Figure 3 and - - 18 ns
transition time C0V Figure 5 15
. - - ns
2.0V A-H to latch 150 - - ns
4.5V clock, see Figure 30 - - ns
6.0V 9 26 - - ns
2.0V serial data input 150 - - ns
minimum setup time {im 4.5V Sa to shift clock, 30 - - ns
6.0V see Figure 10 26 - - ns
2.0V Serial Shift/ 150 - - ns
4.5V Parallel Load to 30 - - ns
6.0V shift clock, see 26 - - ns
2.0V latch clock to 40 - - ns
4.5V A-H, see Figure 8 - - ns
minimum hold time t 0.0V ’ ! - - -
" 2.0V shiftclockto | 5 | - - ns
4.5V serial data input 5 - - ns
6.0V Sa, see Figure 10 5 - - ns
2.0V hift clock 110 - - ns
4.5V shittelock, see o3 : ns
Figure 6
6.0V 19 - - ns
minimum pulse width tw 2.0V lateh clock 120 - - ns
45V atc .c ock, see 24 _ _ s
Figure 5
6.0V 20 - - ns
2.0V Serial Shift/ 120 - - ns
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 10
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Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-A087EN
4.5V Parallel Load , 24 - - ns
6.0V see Figure 8 20 - - ns

4. Testing Circuit
4.1, AC Testing Circuit
- tW >
V, =
negative 90%
pulse Vi Vi
GND 10%
oy e .
—T t - t;
Vi 0
N 90%
positive
pulse . Vu Vi
GND—10%
- tW -

vViO0—— DUT VExt
Ro
T

Figure 5. Test circuit for measuring switching times

CL includes probe and jig capacitance.

4.2, Test Data

Input Load Vext
Type
\V/ tr =t CL RL teLn/truL | trizftezL | terz/tezn
AiP74HC589 Vee 3.0ns S50pF 1KQ Open Vee GND

4.3, AC Testing Waveforms

tr ~— t
Vee

GND
J trHL

Latch Clock

— et

Figure 5 (Serial Shift/ Parallel Load =L)
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- fmax
YV}

VCC

—

Shift Clock 7 50%
GND
— trLH - < terL
Qu 50%
Figure 6 (Serial Shift/ Parallel Load =H)
Output  \ / Voo
utpu L 50%
Enable
GND
tbzr  triz— -~ HIGH
\ impedance
Qn 50% /' P
10%~ VoL
trzn  tPHz—~ -~
0%\ Von
50%
Qu / HIGH
impedance
Figure 7
Serial Shift/ DE— v
Parallel Load ce
50% 50%
GND
— tpn — tpp
Qu 50%
Figure 8
<-Data valid
Vee
A-H 50%
GND
- tsu ~ th
Latch Clock 50%
Figure 9
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Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-AO87EN

<-Data valid

VCC
Sa 50%
GND
tsus—th
Shift Clock 50%
Figure 10
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Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-AO87EN
. . Vee
Serial Shift/ 5004
- 11 _ 11 0
Parallel Load j
4 GND
tsu
Shift Clock 50%
Figure 11
Shift Clock
Sa |
Output Enable
Serial Shift/
Parallel Load L L
Lateh Clock | | | | | |
A |
B
C
D
Parallel data
inputs
: | |
F
G
o |
Qn N High impedance B
Serialg» Serial Y Serial ) FSerial .
Shift Shift Shift Shift
Reset latchand Load Parallel load Load Parallel load Parallel load, latch,
shift register latch  shift register latch shift register and shift register
Figure 12. Timing Diagram
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Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-A087EN

5. Package Information
5.1. DIP16

/

o Ls

N Y O O Y O
D o

O
TTT 1 ] L L
Dimensions (mm)
Symbol Min. Max.
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
e 2.54
(¢ 0.20 0.36
eB 7.62 9.30
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 15
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Tab: 835-12-B4 Number: AiP74HC589-AX-LJ-AO87EN
5.2, SOP16
L D
V A [ [ &I
plan U Ean el anlaal) QM
C
u ez v Jl
Mm
| |
e b
Dimensions (mm)
Symbol :
y Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
C 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
0.35 0.89
0 0° 8°
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5.3, TSSOP16
D

——— ‘
(Rimimimimni] g B L

TAW A2

mMm
O
‘ H i H H H kgL
e b
Dimensions (mm)
Symbol -
y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
C 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead | Mereur ium Hexaval Polybro Dibutvl | BUYIbe | Diet
y and ent Polybro | minate 1buty 1 Diisobu
and and nzy hylhex
Part name mercur .| chromiu | minated | d phthala hthala | .Y tyl
lead cadmi . . te p yl
y m biphenyl | biphen te hthal phthala
compo | compo | "™ compoun| s yl phthaia - 4
unds unds comp ds ethers te
ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
. O O O o O 0] o o O O
installed

o: Indicates that the content of hazardous substances or elements in the detection limit

. of the following the SJ/T11363-2006 standard.

explanation

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.
6.2+ Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. I-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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