AiT Semiconductor Inc.

www.ait-ic.com

AL164A

LOGIC
8-BIT SERIAL-IN, PARALLEL-OUT SHIFT REGISTER

DESCRIPTION FEATURES
The AL164A is an 8-bit serial-in/parallel-out shift ®  8-Bit Serial Input, Parallel Output Shift
register. The. device features two serial data inputs e  Power-Supply Range: 2.5V to 6.0V
(A and B), eight parallel data outputs (Q0 to Q7). o
Data is entered serially through A or B and either ~®  Power Dissipation: 400mW (Max)
input can be used as an active High enable for data ®  Low Input Current: 0.1pA(Max)
entry through the other input. Data is shifted on the ®  Gated Serial Data Input
Low-to-High transitions of the clock (CLK) input. A e A h Master Reset
Low on the master reset input (CLR) clears the synchronous aster Rese
register and forces all outputs Low, independently ~ ®  Extended Temperature: -40°C to +125°C
of other inputs. Inputs include clamp diodes. This ®  Available in SOP14 Packages
enables the use of current limiting resistors to
interface inputs to voltages in excess of VCC.
The AL164A is available in SOP14 Packages. APPLICATION
° IP Routers
ORDERING INFORMATION :
®  Programable Logic Controllers
Package Type Part Number ®  Enterprise and Communications
SOP14 ®  [ndustrial
M14 | AL164AM14R .
SPQ: 4,000pcs/Reel ®  Appliances
° .
Not V: Halogen free Package LED Displays
ote [
R: Tape & Reel Output Expander
AIT provides all RoHS products
SIMPLIFIELD SCHEMATIC
A
D Q D Q D Q D Q D Q D Q D Q D Q4
B CcP CP CcP CcP CP CcP CcP CP
FF1 FF2 FF3 FF4 FF5 FFé FF7 FF8
Ro Ro Ro R Ro Ro Ro R
[*] [+] Q o o [+] Q
CLK AI >0 . T
CLR —ol>c
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PIN DESCRIPTION

S [ r=] [ [o] o fe
AL164A
SoP14
HAEEEEEHE
A B Qo a1 Q2 Q3 GND
SOP14, M14
Top View
PIN#
Symbol 1/10 Function
SOP14
1 A | Data input
2 | Data input
3 Qo 0] Parallel data output
4 Q1 e} Parallel data output
5 Q2 e} Parallel data output
6 Q3 0 Parallel data output
7 GND GND Ground
8 CLK | Clock input (Low-to-High, edge-triggered)
9 CLR I Master reset (active Low)
10 Q4 e} Parallel data output
11 Q5 0 Parallel data output
12 Q6 o Parallel data output
13 Q7 e} Parallel data output
14 Vce PWR | Supply voltage
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FUNCTIONAL TABLE
Operating Inputs Output

Modes CLR CLK B Qo Q1 ~Q7

Reset (Clear) L X X L LtoL
H 1 I L q0to g6
H 1 h L Otoqgb

Shift a a
H 1 I L q0togb
H 1 h H q0togb

H = High voltage level

h = High voltage level one set-up time prior to the Low-to-High clock transition

L = Low voltage level

| = Low voltage level one set-up time prior to the Low-to-High clock transition
g = Lower case letters indicate the state of the referenced input one set-up time prior to the Low-to-High clock transition

t = Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted) ™

Vce, Supply Voltage Range -0.5V ~ + 6.0V
lik, Input Clamp Current (vax) Vi< -0.5V or V> Vcc +0.5V +20mA
lok, Output Clamp Current(max) Vi< -0.5V or Vo > Vce +0.5V +20mA
lo, Output Currentmax) -0.5V < Vo < Vce +0.5V +25mA
lce, Supply Currentmax) 50mA
Ienp, Ground Current(min -50mA
8.a, Package Thermal Impedancemax @ SOP14 80°C/W
Ty, Junction Temperature 4 -40°C ~ +80°C
Tste, Storage Temperature -65°C ~ +150°C

Stresses above may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these
or any other conditions beyond those indicated in the Electrical Characteristics are not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
(1) The package thermal impedance is calculated in accordance with JESD-51.
(2) The maximum power dissipation is a function of TJ(MAX), Resa, and Ta. The maximum allowable power dissipation at any ambient

temperature is Po = (T ywmax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

ESD RATINGS
Parameter Symbol Min Unit
Human-body model (HBM), MIL-STD-883K METHOD 3015.9 V(EsD) +2000
Charged-device model (CDM), ANSI/ESDA/JEDEC JS-002-2018 Electrostatic +1000 \%
Machine Model (MM), JESD22-A115C (2010) Discharge +200
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RECOMMENDED OPERATING CONFITIONS

TA = +25°C, Full=-40°C ~ 125°C, unless otherwise noted.

Parameter Symbol Conditions Min Typ. Max Unit
Supply Voltage Vee - 2.5 - 5.50 \%
Input Voltage \ - 0 - Vee \%
Output Voltage Vo - 0 - Vee \%
Vee =25V ~ 2.7V - - 20

Input Transition Rise or Data

Fall Rate (At/ Av) nputs |_vo° =3V =36V - - 10 nov
Vce = 4.5V ~5.5V - - 5

Operating Temperature Ta - -40 - +80 °C

* All unused inputs of the device must be held at VCC or GND to ensure proper device operation.

ELECTRICAL CHARACTERISTICS

Parameter Conditions Min Typ. Max Unit
High-Level Vee=2.5V~2.7V 0.7xVce - -
Input ViH -40°C ~ +80°C 250 \%
Voltage Vce=3V~5.5V '
Low-Level Vce=2.5V~2.7V | 0.3xVee
Input Vi -40°C ~ +80°C 0.75 \%
Voltage Vce=3V~5.5V ) ) '
) lo=-100uA,
Hl(g)h—tLe\t/eI Vee=2.5V~5.5V 0.7Vcc - -
utpu
V -40°C ~ +80°C \%
Voltage on lo=-8mA, Vcc=3.3V 2.50 - -
Vi=Vmnor Vi
lo=-10mA, Vcc=5.5V 3.80 - -
Low-Level lo= 100pA, i i 0.10
Vce=1.65V~5.5V '
Output Voo = -40°C ~ +80°C Y
Voltage lo= 10mA, Vec=5.5V ] " | 075
Vi =Vmor Vi o~ ) Veem: '
Input Leakage Vi=5.5V or GND,
I -40°C ~ +80°C - - +0.1
Current ' Vce=0V~5.5V uA
Vi = 5.5V or GND, 10=0, . . -
- ~ + -
Supply Current | lcc Vee=0V~5.5V 40°C 80°C 8
Input
C - +25°C - 6 - F
Capacitance ' P

REV1.0 -NOV 2025 RELEASED - -4-



AiT Semiconductor Inc.

www.ait-ic.com

AL164A

LOGIC

8-BIT SERIAL-IN, PARALLEL-OUT SHIFT REGISTER

SWITCHING CHARACTERISTICS

25°C (™ -40°C To +80°C
Symbol Parameter Test Conditions Unit
Min | Typ | Max | Min Typ Max
. Vce=2.5V+0.2V - 24 - - - 58
@ Propagation delay ns
pd CLK to Qn Vee=3.3V+0.3V - 18 - - - 36
Vce=5V+0.5V - 14 - - - 28
CLRto Qn
i High to Low Vee=2.5V+0.2V - 14 - - - 28
PHL .
propagation delay | Vcc=3.3V+0.3V - 10 - - - 20 | ns
Vee=5V+0.5V - 8 - - - 16
Vcc=2.55V - 19 - - - 60
t @ transition time Vec=4.5V - 7 - - - 22 ns
Vce=5.5V - 6 - - - 20
CLK High or Low
Vee=2.5V 110 - - 110 - -
Vec=4.5V 22 - - 22 - - ns
, Vee=5.5V 19 - - 19 - -
tw Pulse width
CLR LOW
Vee=2.5V 110 - - 110 - -
Vee=4.5V 22 - - 22 - - ns
Vce=5.5V 19 - - 19 - -
CLR to CLK
) Vcc=2.5V 50 - - 50 - -
trec Recovery time
Vee=4.5V 10 - - 10 - - ns
Vee=5.5V 9 - - 9 - -
A, and B to CLK
i Vcc=2.5V 55 - - 55 - -
tsu Set-up time
Vcc=4.5V 11 - - 11 - - ns
Vce=5.5V 10 - - 10 - -
A, and B to CLK
. Vee=2.5V 3 - - 3
th Hold width
Vce=4.5V 3 - - 3 ns
Vee=5.5V 3 - - 3
For CLK
. Vce=2.5V 4 - - 4 - -
fmax Maximum frequency
Vce=4.5V 20 - - 20 - - MHz
Vee=5.5V 36 - - 36 - -
Power dissipation per package;
Cep @ - 115 - - - - F
e capacitance Vi=GND to Vcc P

(1) This parameter is ensured by design and/or characterization and is not tested in production.
(2) tpa is the same as teuL and teiw.
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(3) ttis the same as trrL and trin.

(4) Cro is used to determine the dynamic power dissipation (Pp in pW).

Pp = Cpp x Vec? x fix N + 3 (CL x Vee? x fo) where:

fi = input frequency in MHz;

fo = output frequency in MHz.

Y, (CL x Vee? x fo) = sum of outputs.
CL = output load capacitance in pF;
Vcc = supply voltage in V;

N = number of inputs switching.

PARAMETER MEASUREMENT INFORMATION

Fig1.
(CLK) to output (Qn) propagation delays,

Waveforms showing the clock
the clock pulse width, the output
transition times and the maximum clock

frequency

VoL and VoH are typical voltage output levels that

occur with the output load.

Fig2. Waveforms showing the master
reset ((CLR) pulse width the master reset
to output (Qn) propagation delays and
the master reset to clock (CLK) removal

time

VoL and VoH are typical voltage output levels that

CLK input

Qn output Vec/2
0.1Vcc
VoL
trae — -— trw ™ .
Vce
CLR input \ Vce/2
____________ GND
trec
e tw — Vcc
CLK input Vee/2
777777 — — — — GND
*tPH L

VoL

occur with the output load.
Fig3. Waveforms showing the data set-
up and hold times for A and B inputs CLK input
VoL and VoH are typical voltage output levels that
occur with the output load. AandB input /Vcc/l’\

GND
The shaded areas indicate when the input is
permitted to change for predictable output Vou

Qn output Vee/2
performance Vou
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Fig4. Test circuit for measuring switching times

Vec [~ tw ™
. 920% ¢
negative Vee/2 Vee/2
pulse
10%
GND
—a| tf |d— — -
—=| fr |--— —| tf |-
Vee
90%
positive
pulse Vee/2 Vee/2
10% \
GND | tw -
Ve
Vi | Vo
G Y
n DUT

Test data is given in Table 1.
Definitions test circuit:
RT = termination resistance should be equal to output impedance Zo of the pulse generator.

CL = load capacitance including jig and probe capacitance

TEST DATA
Input Load
Test
Vi tr, ts CL
tpHL/tPLH Vee 6ns 15pF, 50pF

Table 1. Test data
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PACKAGE INFORMATION

Dimension in SOP14 (Unit: mm)

€ b
P REREE:
E E1 A
&ﬁ HHHHHH A
. D N
TOP VIEW BOTTOM VIEW SIDE VIEW
Millimeters
Symbol
Min Max
A ; 1.750
TM%QB{H i | o
! A2 1.350 1.500
oy | b 0.390 0.470
i c 0.200 0.240
1.27
— D 8.550 8.750
iZ II | _ELE_H_ e 1.270 BSC
L_J ! EJ_L E 5.800 6.200
127 E1 3.800 4.000
RECOMMENDED LAND PATTERN (Unit: mm)
L 0.500 0.800
) 0° 8
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IMPORTANT NOTICE

AT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AIT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer. As used herein may involve
potential risks of death, personal injury, or servere property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and operating

safeguards.

AT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT warrants

the performance of its products of the specifications applicable at the time of sale.
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