ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN

AiP74HC/HCT165
8-bit Parallel-in, Serial out Shift Register

Product  Specification

Specification Revision History:

Version Date Description
2012-07-Al 2012-07 New
Modify Ordering Information; Modify ambient temperature to -40°C
~+105°C and add electrical characteristics of -40°C~+105°C
2021-12-A3 2021-12 Modify Ordering Information

2022-08-Ad 2022-08 Modify O_rdt_—zring Information; modify input leakage current in the DC
Characteristics 1

Modify ambient temperature to -40°C~+125°C; delete notes; modify
2022-09-A5 2022-09 the ordering information of SOP16; modify package information;
remove Cpp

2021-10-A2 2021-10

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 1/24
http://www.i-core. cn P.C.: 214072 VER: 2022-09-A5



ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN

1. General Description
The AiIP74HC/HCT165 is 8-bit serial or parallel-in/serial-out shift registers. The device features a serial

data input (DS), eight parallel data inputs (DO to D7) and two complementary serial outputs (Q7 and (57).
When the parallel load input (PfL) is LOW the data from DO to D7 is loaded into the shift register
asynchronously. When PL is HIGH data enters the register serially at DS. When the clock enable input

((fE) is LOW data is shifted on the LOW-to-HIGH transitions of the CP input. A HIGH on CE will
disable the CP input. Inputs are overvoltage tolerant to 15V. This enables the device to be used in
HIGH-to-LOW level shifting applications.

Features:

® Input levels:
For AiP74HC165: CMOS level
For AiP74HCT165: TTL level

® Asynchronous 8-bit parallel load
® Synchronous serial input
® Specified from -40°C to +125°C
® Packaging information: DIP16/SOP16/TSSOP16
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 2/ 24

http://www.i-core. cn P.C.: 214072 VER: 2022-09-A5



ll Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74HC/HCT165-AX-LJ-A016EN

Tab: 835-12

rev:B3

Ordering Information:

Tube packing specifications:

. . Boxed
Part number Pac;lgf%mg Mgglgleng L-II;ant?t tube Eg)l’(lii(i Notes
q Y guantity q y
Dimensions of
lastic enclosure:
: : 25 40 1000 |P
AiP74HC165DA16.TB DIP16 AiP74HC165
' ! PCS/tube | tube/box | PCS/box | L9-0mm>&.4mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
: 25 40 1000 | P
AiP74HCT165DA16.TB DIP16 74HCT165
PCS/tube | tube/box | PCS/box | =2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
. - 50 200 10000
AiP74HC165S5A16.TB P1 AiP74HC1
IP74HC1B55A16 SOP16 | AIPTAHCIBS | oo tibe | tube/box | PCS/box | 10-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 50 200 10000 |P
AiP74HCT165SA16.TB SOP16 74HCT165
! PCS/tube | tube/box | PCS/box | £0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 96 200 19200 |P
AiP74HC165TA16.TB | TSSOP16 74HC165
PCS/tube | tube/box | PCS/box 5._Omm><_4.4rnm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 96 200 19200
AiP74HCT165TA16.TB | TSSOP16 74HCT165
' PCS/tube | tube/box | PCS/box | 2:0mm>4.4mm
Pin spacing:
0.65mm
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Tab: 835-12

rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

Reel packing specifications:

. . Boxed
Packaging Marking Reel
Part number . reel Notes
form code quantity quantity
Dimensions of
plastic enclosure:
AIP74HC165SA16. TR | SOP16 | AiP74HC165 | 4000 8000 |35 omm>3.9mm
PCS/reel PCS/box : L
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiP74HCT165SA16.TR | SOP16 | 74HCT165 4000 8000 1 %6 omms3.9mm
PCS/reel PCS/box . o
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiP74HC165TAL6.TR | TSSOP16 | 74HC165 5000 10000 | £ sea 4mm
PCS/reel PCS/box . Ny
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiP74HCT165TA16.TR | TSSOP16 | 74HCT165 5000 10000 | £’ 4mm
PCS/reel PCS/box . S
Pin spacing:
0.65mm

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

product.
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Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN

2~ Block Diagram And Pin Description

2.1, Block Diagram

|1o
DS

DO
D1
D2
D3
D4
D5
D6 foyq
D7 oYl S

N R

PL _
CP CE

|2 T15

Figure 1. Logic symbol

1 SRG8
—i C2[LOAD]
G1[SHIFT]
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Figure 2. IEC logic symbol

11|12|13|14| 3[4 (5|6

D0|D1|D2|D3|D4|D5(D6|D7
_L]pL
10|DS
Q7] 9
2 |CP 8-BIT SHIFT REGISTER Q_7 .
EC_E PARALLEL-IN/SERIAL-OUT Hh <"1’
Figure 3. Functional diagram
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ll Wuxi I-CORE Electronics Co., Ltd.

ey yryore
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D4
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[« inhibit »+e———————— serial shift

load
Figure 4. Timing diagram
2.2 Pin Configurations

ﬁlz [16] Vee
cp[Z] 15]cE
D4[ 3] 14]D3
D5[ 4] 13]D2
D6[ 5 | 12]D1
p7[6] [11]Do0
T 10]os

GND[B] 9]0
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ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12

rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

2.3+ Pin Description

Pin No. Pin Name Description
1 PL asynchronous parallel load input (active LOW)
2 CP clock input (LOW-to-HIGH, edge-triggered)
3 D4 parallel data input (also referred to as Dn)
4 D5 parallel data input (also referred to as Dn)
5 D6 parallel data input (also referred to as Dn)
6 D7 parallel data input (also referred to as Dn)
7 Q7 complementary output from the last stage
8 GND ground (QV)
9 Q7 serial output from the last stage
10 DS serial data input
11 Do parallel data input (also referred to as Dn)
12 D1 parallel data input (also referred to as Dn)
13 D2 parallel data input (also referred to as Dn)
14 D3 parallel data input (also referred to as Dn)
15 CE clock enable input (active LOW)
16 Vee supply voltage
2.4, Function Table
Operating Input Qn register Output
mode L CE CP DS DO to D7 Qo0 Q1to Q6 Q7 Q7
oarallel load L X X X L L LtoL L H
L X X X H H HtoH H L
H L 1 I X L q0 to g5 06 q6
serial shift A L ! h X A q0to e 9 96
H 1 L | X L g0tog5 g6 q6
H 1 L h X H q0 to g5 06 g6
hold "do H H X X X q0 qlto g6 q7 q7
nothing" H X H X X q0 qlto g6 q7 q7
Note:
H=HIGH voltage level;
h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
L=LOW voltage level; 1=LOW-to-HIGH clock transition;
I=LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition;
g=state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition;
X=don’t care;
1=LOW-to-HIGH clock transition.
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ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN

3. Electrical Parameter

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

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 V
input clamping ik V| <-0.5V or V, > V¢c+0.5V - 420 mA

current
output clamping
current lok Vo <-0.5V or Vg > Vcc+0.5V - +0 mA
output current lo -0.5V <V < Vcct0.5V - 25 mA
supply current lcc - - 50 mA
ground current lenD - -50 - mA
total power
dissipation Pt i i 500 BV
storage i i
temperature Tsig 65 150
soldering DIP 245
temperature T 10s SOP 250 C

3.2. Recommended Operating Conditions

Parameter | Symbol Conditions | Min. | Typ. | Max. | unit
AiP74HC165
supply voltage Vee - 2.0 5.0 6.0 V
input voltage V| - 0 - Vee Vv
output voltage Vo - 0 - Vee V
ambient .
temperature Tamo i -40 i 125 ¢
AiP74HCT165
supply voltage Vee - 4.5 5.0 55 \
input voltage V| - 0 - Vee Vv
output voltage Vo - 0 - Vee V
ambient .
temperature Tamo ] -40 i +125 c
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rev:B3

Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74HC/HCT165-AX-LJ-A016EN

3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1

(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
HIGH-level Vce=2.0V 15 1.2 - Vv
input voltage VH Vee=4.5V 3.15 2.4 - Vv
VCC=6.0V 4.2 3.2 - Vv
LOW-level VCC=2-OV - 0.8 0.5 Vv
input voltage Vi Vee=4.5V - 2.1 1.35 Vv
VCC=6.0V - 2.8 1.8 Vv
|0=-20UA; Vcc=2.ov 19 2.0 - Vv
HIGH-level lo=-20UA; Vcc=4.5V 4.4 45 - Vv
-leve
output VOItage VoH Vi=ViorV, |0:-20UA; Vcc:6.0V 5.9 6.0 - Vv
lo=-4.0mA; Vcc=4.5V 3.98 4.32 - Vv
lo=-5.2mA; Vcc=6.0V 5.48 5.81 - Vv
|0:20UA; VCCZZ.OV - 0 0.1 \Y
LOW-level 10=20UA; Vcc=4.5V - 0 0.1 Vv
-leve
OUtpUt Voltage Vo|_ Vi=ViorVy |o=20UA; VCCZG.OV ~ 0 0.1 Vv
10=4.0mA; Vcc=4.5V - 0.15 | 0.26 \Y/
10=5.2mA; Vc=6.0V - 0.16 | 0.26 \Y/
input leakage V=V or GND; i i
current h Ve=6.0V H uA
V|: VCC or GND, |0:0A, _ _
supply current lcc Vee=6.0V 8 UuA
Input C ; ~ | 35 | - pF
capacitance
AiP74HCT165
I;'F:ue‘t'jlo'ft‘;;'e Vi Vee=4.5V t0 5.5V 20 | 16 - v
Ir';gj\t’\\’/c')ft‘; ‘;'e Vi Vee=45V t0 5.5V - 12 | 08 | V
HIGH-level Vv V,=VyorV,; lo=-20uA 4.4 4.5 - \%
output voltage OH Vcc=4.5V lo=-4.0mA 398 | 432 - Y,
LOW:-level 10=20UA; Vcc=4.5V - 0 0.1 Vv
V Vi=ViorV
output voltage ot PR 0=5.2mA; Vee=6.0V | - | 016 | 026 | V
input leakage V=V or GND; i i
current h Vce=6.0V H uA
V/=Vcc or GND; 15=0A; _ _
supply current lcc Vee=6.0V 8.0 UA
er input pin; .
\F} Ry p_zplv. Dn and DS inputs - 35 126 UA
additional h 1= veere. L W
supply current Alce other inputs at V¢ _ —
or GND; CP, CE, and PL _ 65 234 UA
Vcc=4.5V t0 5.5V Inputs
nput C - - | 35 | - | pF
capacitance
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Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74HC/HCT165-AX-LJ-A016EN

3.3.2. DC Characteristics 2

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

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
HIGH-I | VCC=2-OV 15 - - Vv
-leve _ B -
input voltage V4 Vee=4.5V 3.15 \Y/
VCC=6.0V 4.2 - - Vv
LOW-level VCC=2-OV - - 0.5 Vv
input voltage VL Vee=4.5V - - 1.35 \Y/
VCC=6.0V - - 1.8 Vv
|0=-20UA; VCC=2-OV 1.9 - - Vv
HIGH-level lo=-20uA; Vcc=4.5V 4.4 - - \Y/
-leve
output Voltage Vou V,=VjorV, lo=-20UA; Vc=6.0V 5.9 - - \Y
lo=-4.0mA; Vcc=45V | 3.84 - - Vv
10=-5.2mA; Vcc=6.0V | 5.34 - - \Y/
10=20UA; Vcc=2.0V - - 0.1 \Y/
LOW-level 10=20uUA; Vcc=4.5V - - 0.1 \Y/
-leve
OUtpUt Voltage Vo|_ Vi=ViorVy |o:20UA; VCCZG.OV - - 0.1 Vv
10=4.0mA; Vcc=4.5V - - 0.33 \Y/
10=5.2mA; Vcc=6.0V - - 0.33 \Y/
input leakage V/=Vcc or GND; i i
current h Ve=6.0V H uA
V,=Vcc or GND; |o:0A, _ _
supply current lcc Vec=6.0V 80 uA
AIP74HCT165
HIGH-level
input voltage V4 Vcec=4.5V to 5.5V 2.0 - - \Y/
LOW-level
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 \Y/
HIGH-level v Vi=VyorVy; l0=-20uA 4.4 - - \Y
output voltage OH Vcec=4.5V lo=-4.0mA 3.84 - - Vv
LOW:-level _ 10=20UA; Vcc=4.5V - - 0.1 \Y/
output voltage Vo Vi=Vikor Vi 10=5.2mA; Vcc=6.0V | - - 033 | V
input leakage V=V or GND; i i
current h Vce=6.0V H UA
V/=Vcc or GND; 15=0A,; ) )
supply current lcc Vee=6.0V 80 UuA
er input pin; .
\F} -V P -2pr' Dn and DS inputs - - 1575 | uA
additional | h mrec e y
supply current Alcc other inputs at Vcc _ =
or GND; CP, CE, and PL - - 2925 | uA
V=45V to 5.5V Inputs
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3.3.3. DC Characteristics 3

(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
HIGH-I | VCC=2-OV 15 - - Vv
-leve _ B -
input voltage VH Vee=4.5V 3.15 Vv
VCC=6.0V 4.2 - - Vv
LOW-I | VCC=2-OV - - 0.5 Vv
-leve — - i
input voltage Vi Vee=4.5V 1.35 Vv
VCC=6.0V - - 1.8 Vv
|0=-20UA; VCC=2-OV 1.9 - - Vv
lo=-20UA; Vcc=4.5V 4.4 - - Vv
HIGH-level |, Vi=VorVi | 1o=-20UA; V=60V | 59 | - v
lo=-4.0mA; Vcc=4.5V 3.7 - - Vv
lo=-5.2mA; Vc=6.0V 5.2 - = \Y
10=20UA; Vc=2.0V - - 0.1 \Y
10=20UA; Vcc=4.5V - - 0.1 \Y
LOW-level Vv Vi=VigorV lo=20UA; Vcc=6.0V - -~ o1 | Vv
output voltage oL 1= ViIH IL 0= » Vcc=0. :
10=4.0mA; Vcc=4.5V - - 0.4 \Y
10=5.2mA; Vcc=6.0V - - 0.4 \Y
input leakage V/=Vcc or GND; i i
current h Ve=6.0V H uA
V=Vcc or GND; 15=0A; _ _
supply current lec Vec=6.0V 160 uA
AiP74HCT165
HIGH-level _
input voltage ViH Vcc=4.5V to 5.5V 2.0 - - Vv
LOW-level _
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 \Y
HIGH-level v Vi=VyorVy; l0=-20uA 4.4 - - \Y
output voltage OH Vcec=4.5V lo=-4.0mA 3.7 - - Vv
LOW:-level _ 10=20UA; Vcc=4.5V - - 0.1 \Y/
output voltage | VO VIEVIHO VI A Vee=b0V | - - (04 | Vv
input leakage V=Vcc or GND; i i
current h Vce=6.0V H UA
V/=Vcc or GND; 15=0A,; ) )
supply current lcc Vee=6.0V 160 UuA
er input pin; .
P _I pu R . Dn and DS inputs - - 1715 | uA
.. V=Vce-2.1V,
additional | her i v
supply current Alcc other inputs at V¢c _ =
or GND; CP, CE, and PL - - |3185]| uA
V=45V to 5.5V Inputs
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Wuxi I-CORE Electronics Co., Ltd.

rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

3.3.4. AC Characteristics 1

(Tamp=25°C, GND=0V, C_=50pf, unless otherwise specified.)

Parameter | Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
Vcc=2.0V - 52 165 ns
CP, CE to Q7, QT; Vcc=4.5V - 19 33 ns
see Figure 6 Vcc=5.0V;C =15pF - 16 - ns
Vcc=6.0V - 15 28 ns
Vcc=2.0V - 50 165 ns
propagation oLt omi PL to Q7, Q7; Vcc=4.5V - 18 33 ns
delay ' see Figure 7 Vcc=5.0V;C,=15pF | - 15 - ns
Vcc=6.0V - 14 28 ns
Vcc=2.0V - 36 120 ns
D7 to Q7, 67; Vee=4.5V - 13 24 ns
see Figure 8 Vcc=5.0V;C =15pF - 11 - ns
Vcce=6.0V - 10 20 ns
.. _ Vcc=2.0V - 19 75 ns
ARSI |t tryy | Q7 Q7 oUtpUE, Vee=45V i 7 | 15 | ns
see Figure 6 Vee=6.0V i 6 | 13 | ns
CP input HIGH or ¢ 0 | I - n
LOW;psee Figure 6 Vec=4.5V oLl 6 - ns
pulse width tw Vec=6.0V 14 S - ns
_ Vee=2.0V 80 14 - ns
PL input LOW; V=45V 6 | 5 - ns
see Figure 7 Vee=6.0V % | 4 | ns
| _ Vce=2.0V 100 22 - ns
recovery time trec PL to CP, CE; Vcc=4.5V 20 8 - ns
see Figure 7 Vee=6.0V 17 | 6 - ns
= Vee=2.0V 80 11 - ns
DS DG V=45V 6 | 4 - ns
see Figure 9 Vee=6.0V 14 | 3 - ns
— Vee=2.0V 80 17 - ns
set-up time tay CE toCPand CP to Vee=45V 16 | 6 - ns
CE; see Figure 9 Vc=6.0V 14 ) ns
_ Vee=2.0V 80 22 - ns
Dnto PL; Vee=4.5V 16 8 - ns
see Figure 10 Veo=6.0V 1 5 - NS
DS to CP, CE and Vec=2.0V 5 2 - ns
Dnto PL: V=45V 5 2 - ns
hold time t see Figure 9 Vc=6.0V 5 2 - ns
— Vee=2.0V 5 -17 - ns
CEﬁto CPand CP to Voo=d 5V 5 5 - oS
CE; see Figure 9 Vec=6.0V 5 5 N ns
maximum £ CP input; Vec=2.0V 6 17 - MHz
frequency max see Figure 6 Vcc=4.5V 30 - - MHz
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Wuxi I-CORE Electronics Co., Ltd.
Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN
Vcc=5.0V;C =15pF 32 - - MHz
Vcc=6.0V 35 - - MHz
AIP74HCT165
CP, CE to Q7, QT; Vec=4.5V - 17 34 ns
see Figure 6 Vcc=5.0V;C =15pF - 14 - ns
propagation foor PL to Q7, Q7; Vcc=4.5V - 20 40 ns
delay PLAY TP see Figure 7 Vcc=5.0V;C =15pF | - 17 - ns
D7 to Q7, Q7; Vcc=4.5V - 14 28 ns
see Figure 8 Vcc=5.0V;C =15pF - 11 - ns
transition Q7, Q7 output; _
. trHL, t 1! ’ Vcc=4.5V - 7 15 ns
time THby LA see Figure 6 c
CP input; _ -
. see Figure 6 Vee=4.5V 16 6 ns
pulse width tw = _
PL input; Vee=4.5V 20 9 - ns
see Figure 7
recovery time trec PL to CP, CE; Vcc=4.5V 20 8 - ns
see Figure 7
DS to CP, CE; V=45V 20 | 2 | - | ns
see Figure 9
set-up time t, CE to CP and CP o Vee=45V 20 | 7 ; ns
CE; see Figure 9
Dnto PL, Vee=4.5V 20 | 10 - ns
see Figure 10
DS to CP, CE and
Dn to Pil_ VCC:4.5V 7 -1 - ns
hold time t, see Figure 9
CEﬁto CPand CP to Vee=4.5V 0 7 i ns
CE; see Figure 9
maximum f CP input; Vec=4.5V 26 - - MHz
frequency max see Figure 6 Vcc=5.0V;C =15pF 28 - - MHz
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rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

3.3.5. AC Characteristics 2

(Tamp=-40°C to +85°C, GND=0V, C =50pf, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
_ _ Vce=2.0V - 205 ns
CP, CE to Q7, Q7, Vee=4.5V - 41 ns
see Figure 6 Vec=6.0V - 35 ns
i _ _ Vce=2.0V - 205 ns
progalgatlon oLt obi PL to Q7, Q7, Vee=4.5V - 41 ns
elay see Figure 7
VCC=6.0V - 35 ns
- VCC=2'OV 2 150 ns
D7 to Q?, Q7; Vee=4.5V - 30 ns
see Figure 8 Vee=6.0V N 26 ns
_ VCCZZ.OV = 95 ns
transition time trhL trom Q7’ Q7 output; Vce=4.5V - 19 ns
see Figure 6 Vee=6.0V _ 16 ns
CP inout HIGH Vec=2.0V 100 - ns
inpu or _ -
LOW; see Figure 6 xcc_g'gx ig e
) =0. - ns
pulse width tw szzz ov 100 - ns
PL input LOW, Vcc=4.5V 20 - ns
see Figure 7 Voe=6.0V 17 - ns
B A Vec=2.0V 125 - ns
recovery time trec 2 CE Vec=4.5V 25 - ns
see Figure 7 Voe=6.0V 21 - ns
_ Vee=2.0V 100 - ns
DS to CP, CE; V=45V 20 - ns
see Figure 9 Vee=6.0V 17 - ns
B Vce=2.0V 100 - ns
set-up time tsu 7to a.n to Vcc=4.5V 20 - ns
CE; see Figure 9 Ve=6.0V 17 - ns
B Vee=2.0V 100 - ns
Dnto PL, Vee=4.5V 20 - ns
see Figure 10 Voe=6.0V 17 - ns
, Vee=2.0V 5 - ns
DSto CP, CE and Dn Vemd 5V 5 ns
— cc—4. -
to PL; see Figure 9 Ver=6.0V 5 - ns
hold time th =
_ ’ Vce=2.0V 5 - ns
CEﬁto CPand CPto Vee=45V 5 - ns
CE; see Figure 9 Ve=6.0V 5 - ns
) CPi ) Vcc=2.0V 5 - MHz
maximum £ Input; Vee=4.5V 24 - | MHz
frequency see Figure 6
Vcc=6.0V 28 - MHz
AiP74HCT165
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ll Tab: 835-12

rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN
CP, CE 10 Q7, Q7; Vee=4.5V - - 43 | ns
see Figure 6
propagation PL to Q7, Q7; _
toLm, t AR Vcc=4.5V - - 50 ns
delay PLA: TPHL see Figure 7 ce
D710 Q7, Q7; Vee=4.5V - - 3B | ns
see Figure 8
transition time | truy, trun Q7, Q7 output; Vec=4.5V - - 19 ns
see Figure 6
CP input; _
) see Figure 6 Vee=4.5V 20 ) ) ns
pulse width tw —
PL_input, Vec=4.5V 25 | - - | ns
see Figure 7
recovery time trec PL to CP, CE; Vce=4.5V 25 - - ns
see Figure 7
DSto CP, CE; Vee=4.5V 25 - - ns
see Figure 9
set-up time tsu CE,tO CPand CFio Vcc=4.5V 25 - - ns
CE; see Figure 9
Dnto PL, Vee=4.5V 25 - - ns
see Figure 10
DS t‘;(L:_P' CE_ ¢ gD” Vec=45V o | - | - | ns
hold time t to PL, see Figure
CEﬁto CP a.nd CPto Vee=4.5V 0 i i ns
CE; see Figure 9
maximum CP input; o i i
frequency Firx see Figure 6 Vec=4.5V 21 MHz
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Tab: 835-12

rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

3.3.6. AC Characteristics 3

(Tamp=-40°C to +125°C, GND=0V, C_=50pf, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC165
_ _ Vce=2.0V - 250 ns
CP, CE to Q7, Q7, Vee=4.5V - 50 ns
see Figure 6 Vec=6.0V - 43 ns
i _ _ Vce=2.0V - 250 ns
proga?atlon oL, torL PL to Q7, Q7; Vee=4.5V - 50 ns
elay see Figure 7
Vec=6.0V - 43 ns
_ Vce=2.0V i 180 ns
D7 to Q?, Q7; Vee=4.5V - 36 ns
see Figure 8 Vee=6.0V N 31 ns
_ VCCZZ.OV = 110 ns
transition time trhL trom Q7’ Q7 OUtpUt; VCC:4-5V - 22 ns
see Figure 6 Vee=6.0V _ 19 ns
CP inout HIGH Vcc=2.0V 120 - ns
inpu or - -
LOW; see Figure 6 xcc_g'gx zg e
) =0. - ns
pulse width tw szzz ov 120 - ns
PL input LOW; V=45V 24 - ns
see Figure 7 Voe=6.0V 20 . ns
B A Vce=2.0V 150 - ns
recovery time trec 2 CE Vec=4.5V 30 - ns
see Figure 7 Voe=6.0V 26 - ns
B Vcc=2.0V 120 - ns
DSto CP, CE; Vec=4.5V 24 - | ms
see Figure 9 Vee=6.0V 20 - ns
B Vee=2.0V 120 - ns
set-up time tsu 7to a.n to Vcc=4.5V 24 - ns
CE; see Figure 9 Ve=6.0V 20 - ns
_ Vee=2.0V 120 - ns
Dn to PL; Vcc=4.5V 24 - ns
see Figure 10 Voe=6.0V 20 B ns
_ Vee=2.0V 5 - ns
DSto CP, CE and Dn Vemd 5V 5 ns
_ cc=4. -
to PL; see Figure 9 Ver=6.0V 5 - ns
hold time th =
_ g Vee=2.0V 5 - ns
CEﬁto CPand CPto Vee=45V 5 - ns
CE; see Figure 9 Ve=6.0V 5 - ns
) CPi ) Vcc=2.0V 5 - MHz
maximum £ Input; Vec=4.5V 20 - | MHz
frequency see Figure 6
Vcc=6.0V 24 - MHz
AiP74HCT165
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rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN
CP, CE 10 Q7, Q7; V=45V - - 51 | ns
see Figure 6
propagation PL to Q7, Q7; _
toLm, t b Vcc=4.5V - - 60 ns
delay PLA, TPHL see Figure 7 o
D710 Q7, Q7, Vec=4.5V - - 42 ns
see Figure 8
transition time | truy, trun Q7, Q7 output; Vec=4.5V - - 22 ns
see Figure 6
CP input; _
) see Figure 6 Vee=4.5V 24 ) ) ns
pulse width tw —
PL input; Vee=4.5V 30 - - ns
see Figure 7
recovery time trec PL to CP, CE; Vee=4.5V 30 - - ns
see Figure 7
DSto CP, CE; Vec=4.5V 30 | - - | ns
see Figure 9
set-up time tsu CE,tO CPand CFio Vcc=4.5V 30 - - ns
CE; see Figure 9
Dnto PL; Vee=4.5V 30 - - ns
see Figure 10
DS t‘;(L:_P' CE_ ¢ gD” Vec=45V 1 | - | - | ons
hold time t fo PL; see Figure
CEﬁto CP a.nd CP to Vee=4.5V 0 i i ns
CE; see Figure 9
maximum CP input; _ i i
frequency Firx see Figure 6 Vec=4.5V 17 MHz
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ll Wuxi I-CORE Electronics Co., Ltd.

4. Testing Circuit
4.1, AC Testing Circuit

Vi 90%
negative
9 Vi Vi

pulse
oV
-
_>

Vi 90%
positive
pulse Vi Vi
OV —L0% S
- tw >
Ve
Vee
V, Vo RL S1,_ |
ﬁ DUT —open
Rt /J7 C. N
l 77

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:
C_=load capacitance including jig and probe capacitance.
Rr=termination resistance should be equal to the output impedance Z, of the pulse generator.

RL=Load resistance.
S1=Test selection switch.

4.2, AC Testing Waveforms

Vi
CPor CE input ?/\/M
GND
[—t\y

= tpHL = tpL
\Y/
OH 90% 90%
Q7 or Q7 output Vm
v 10% 10%
oL
- I“ trhL treH —>I

Figure 6. The clock (CP) or clock enable ((fE) to output (Q7 or (57) propagation delays, the clock pulse
width, the maximum clock frequency and the output transition times
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ll Wuxi I-CORE Electronics Co., Ltd.

V| ————
PL input

™
GND
vi e tw trec =
CFE,CP input )[vM
GND
r— tppL

. VoH
Q7 or Q7 output Vum /
VoL

Figure 7. The parallel load (PfL) pulse width, the parallel load to output (Q7 or (_)7) propagation delays,

the parallel load to clock (CP) and clock enable (6E) recovery time

Vi E—
D7 input

Vm
GND \ ]
+—tp < tpL
. Von _>|
Q7 output )[VM
VoL
— tpy — tp
Vou
Q7 output AV
VoL

Figure 8. The data input (D7) to output (Q7 or 67) propagation delays when PL is LOW

. Vi 1)
CP,CE input Vum A/
GND
e
tsy — sy —
Vi

DS input Vm
GND

tsu

V| tw—> ,
CP,CE input ?[VM
GND

Q) (E may change only from HIGH-to-LOW while CP is LOW.
Figure 9. The set-up and hold times from the serial data input (DS) to the clock (CP) and clock enable (6E)

inputs, from the clock enable input (GE) to the clock input (CP) and from the clock input (CP) to the clock
enable input (CE)
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Number:AiP74HC/HCT165-AX-LJ-A016EN

Tab: 835-12

rev:B3

\ —\
Dn input

GND

\

PL input

Figure 10. The set-up and hold times from the data inputs (Dn) to the parallel load input (PfL)

4.3. Measurement Points

Type Input Output
V, Vm Vm
AiP74HC165 Vee 0.5%Vcc 0.5%Vcc
AiP74HCT165 3V 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type P P
Vi G, 1 CL Re T, trLH
AiP74HC165 Vee 6.0ns 15pF, 50pF 1kQ open
AIP74HCT165 3.0V 6.0ns 15pF, 50pF 1kQ open
Address: Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 20/ 24

http://www.i-core. cn

P.C.: 214072

VER: 2022-09-A5




ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN

5. Package Information

5.1, DIP16

b
hi

Meyfyfh Py A Y SR Cll\ 7%

WITH PLATING
) F1 SECTION B-B
O
ey
Dimensions (mm)

Symbol Ty Mo
A 3.6 4.0
Al 0.51 -
A2 3.2 3.4
A3 1.47 1.57
b 0.44 0.52
bl 0.43 0.49
B1 1.52 (REF)
c 0.25 0.29
cl 0.24 0.26
D 19.00 19.20
El 6.25 6.45
e 2.54 (BSC)
eA 7.62 (REF)
eB 7.62 9.30
eC 0 0.84
L 3.00 -
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT165-AX-LJ-A016EN
5.2 SOP16
TOP VIEW SIDE VIEW
. C
- D - i
nofpaofAaanA ch
— |' 0
I
E E1
O ’
V

T § S
%u% HELH 58 H =

SIDE VIEW
*.ﬂﬂ

[y A

A2 A

- [ Ay

f
Dimensions (mm)

Symbol Min. Max.
A - 1.75
Al 0.10 0.25
A2 1.30 1.55
A3 0.60 0.70
b 0.35 0.50
c 0.19 0.25
D 9.80 10.00
El 5.80 6.20
E 3.80 4.00

e 1.27 (BSC)
h 0.25 0.50
L 0.40 0.80
0 0° 8°
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Tab: 835-12

rev:B3

Number:AiP74HC/HCT165-AX-LJ-A016EN

5.3\ TSSOP16

http://www.i-core. cn

P.C.: 214072

D
A2 — A |—BASE PLANE
T e — [y “_
SEATING
| Al PLANE
S S El1 E
]
1 73,
| /\ A R0%2
&
T,
EEEREE: Lt - 7 |
Dimensions (mm)
Symbol -
y Min. Max.
A - 1.20
Al 0.05 0.13
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
E 6.25 6.55
El 4.30 450
e 0.65 (BSC)
L 0.45 0.75
L1 - 1.00
0 0° 8°
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l Wuxi I-CORE Electronics Co., Ltd.

6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; . te yl
y m biphenyl | biphen te hthal phthala
€ompo | compo um compoun| s vl phihaia | 4
unds | unds comp 1 g ethers e
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
inSta”ed 0] O 0] O o O (@] o O O
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

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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