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Tab: 835-12-B4 Number:AiP74HC/HCT595-AX-LJ-A026EN

AiIP74HC/HCT595
8-bit Serial-in, Serial or Parallel-out Shift
Register with Output Latches; 3-state

Product  Specification
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1. General Description

The AiIP74HC/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 (Q7S) 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 SHCP input. The data
in the shift register is transferred to the storage register on a LOW-to-HIGH 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. Data in the storage register appears at the output whenever the output enable input ((5E) 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.

Features:
® Input levels:
For AiP74HC595: CMOS level
For AiP74HCT595: TTL level
8-bit serial input
8-bit serial or parallel output
Storage register with 3-state outputs
Shift register with direct clear
Specified from -40°C to +125°C
Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:

. . Boxed
Part number Packaging Marking TUb? tube Boxe_d Notes
form code guantity . quantity
guantity
AIP74HC595 Dimensions of plastic
! 25 40 1000 enclosure:
DIP16 74HC595
DA16.TB PCS/tube | tube/box | PCS/box | 19.0mm>6.4mm
Pin spacing: 2.54mm
AIPTAHCTS05 Dimensions of plastic
' 25 40 1000 | enclosure:
DIP16 74HCT595
DA16.TB PCS/tube | tube/box | PCS/box | 19.0mm>6.4mm
Pin spacing: 2.54mm
AiP74HCEOS Dimensions of plastic
! 50 200 10000 | enclosure:
SOP16 7T4HC595
SA16.TB PCS/tube | tube/box | PCS/box | 10.0mm>3.9mm
Pin spacing: 1.27mm
AIP7AHCT505 Dimensions of plastic
' 50 200 10000 | enclosure:
SOP16 74HCT595
SA16.TB PCS/tube | tube/box | PCS/box | 10.0mm>3.9mm
Pin spacing: 1.27mm
AIP74HC595 Dimensions of plastic
! TSSOP16 74HC595 96 200 19200 | enclosure:
TA16.TB PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing: 0.65mm
AIP7AHCTESS Dimensions of plastic
! 96 200 19200 | enclosure:
TSSOP16 | 74HCT595
TA16.TB PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing: 0.65mm
Reel packing specifications:
Part number Packaging Marking Ree! Boxed !‘eel Notes
form code guantity gquantity
Dimensions of
3 4000 8000 plastic enclosure:
AIP74HC5955A16.TR SOP16 74HC595
PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiPT4HCT595SA16.TR | SOP16 | 74HCT595 | 4000 8000 | plastic enclosure:
PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiP74HC595TA16.TR | TSSOP16 | 74HC595 5000 10000 | plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
AiP74HCT595TAL6.TR | TSSOP16 | 74HCT595 | 9000 10000 | plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm
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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2. Block Diagram And Pin Description
2.1, Block Diagram

11 |12
SHCP _ STCP

Q7S
Qo0
Q1
Q2

—DS Q3

Q4

Q5

Q6

Q7

MR OE

Tlo Tls

Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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STAGE 0 STAGE 1TO 6 STAGE 0
DS ——{> D Q D Q D Q {>——Q7s
FFO FF7
—cpP —CP
R R
SHCP ——{>
MR ——[>c
LD o} L{D o+
LATCH LATCH
—cpP —CP
STCP ——{>
OE ——{>c

Qo QL Q2 Q3 Q4 Q5 Q6 Q7
Figure 3. Logic diagram

14| ps
11]|SHCP S oo
SohE 8L B AT A
[T TTTTIT B
121STCP BT ffi 25 17 2%
A3J0E 3k
Q0({Q1/Q2|Q3|Q4/Q5|Q6|Q7
5|1 |2 |3 |4 |5 |6 |7
Figure 4. Functional diagram
2.2+ Pin Configurations
Q1[1 | 16| Vce
Q2 [2] O [15] Qo
Q3 [3] [14] DS
Q4 [4] 13] OE
Q5[5 | [12] sTcp
Q6 [6 | [11] sHCP
Q7 [7] 10] MR
GND [ 8| [ 9] Q7S
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2.3, Pin Description

Pin No. Pin Name Description
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 Q7S serial data output
10 MR master reset (active LOW)
11 SHCP shift register clock input
12 STCP storage register clock input
13 OE output enable input (active LOW)
14 DS serial data input
15 Q0 parallel data output
16 Vce supply voltage

2.4, Function Table

Control

Input

Output Function

SHCP | STCP | OE

DS

Q7S on

X

X

L NC | @ LOW-level on MR only affects
the shift registers

X

empty shift register loaded into
storage register

shift register clear; parallel outputs in
high-impedance OFF-state

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
Q6S) appears on the serial output

(Q73)

Q6S NC

contents of shift register stages
(internal QnS) are transferred to the
storage register and parallel output
stages

NC QnsS

contents of shift register shifted
through; previous contents of the
Q6S QnS | shift register is transferred to the
storage register and the parallel
output stages

Note: H=HIGH voltage level; L=LOW voltage level; Z=high-impedance OFF-state;
1=LOW-to-HIGH transition; X=don’t care; NC=no change.
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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 Vce -0.5 +7.0 \Y
input clamping current lik V| <-0.5V orV, > Vcct0.5V - +0 mA
output clamping current lok Vo< -0.5V or Vo > Vcct+0.5V - +20 mA
Vo=-0.5Vto pin Q7S - 25 mA
output current | -

P © (Vcct0.5V) pins Qn - 435 mA
supply current lcc - 70 mA
ground current lonD -70 - mA

storage temperature Tstg -65 +150 C
total power dissipation Ptot - 500 mw

. DIP 245 C

soldering temperature TL 10s SOP/TSSOP 260 C
electrostatic discharge ESD HBM 4000 \%
3.2. Recommended Operating Conditions
Parameter Symbol Conditions \ Min. \ Typ. | Max. | Unit
AiP74HC595
supply voltage Vce - 2.0 5.0 6.0 V
input voltage V, - 0 - Vce \Y
output voltage Vo - 0 - Ve \Y
ambient .
temperature Tamb . -40 - |15 T
AiP74HCT595
supply voltage Vce - 4.5 5.0 55 \Y
input voltage \ - 0 - Vce \Y
output voltage Vo - 0 - Vce \Y
ambient .
temperature Tamb ) -40 - |15 T
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3.3+ Electrical Characteristics
3.3.1, DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. | Max. \ Unit
AiP74HC595
GH-level Vcc=2.0V 15 1.2 - Vv
HIGH-leve Vil Vec=4.5V 315 | 24 | - | v
input voltage
Vcc=6.0V 4.2 3.2 - V
LOW-| | VCCZZ.OV - 0.8 0.5 \Y
OW-Heve Vi Vce=4.5V - |13 ] 10| Vv
input voltage
Vcc=6.0V 2 1.8 15 V
all outputs;
lo=-20uA; Vecz20v | 298 | 20 - 1V
all outputs;
lo=-20uA; Vcc=4.5V B y v
all outputs;
lo=-20uA; Vcc=6.0V 59 1 60 i v
HIGH-level _ Q7S output;
output voltage Vou | VISVIHOTVIL | 4 0mA; Veezasy | 384 | 432 i M
Q7S output; )
lo=5.2mA; Veez6.0v | >34 | 581 v
Qn bus driver outputs; )
lo=-6.0mA; Vcc=4.5V 384 | 432 v
Qn bus driver outputs; i
lo=-7.8MA: Vee=6.0V 534 | 581 V
all outputs;
16=20uA: Viee=2.0V ] L
all outputs;
16=20UA; Vc=4.5V ] i
all outputs;
6=20uA:; Vee=6.0V ] o jol v
LOW-level A, Q7S output;
output voltage Voo | ViZVIHOTVIL | ) 4 OmA: Vee=4.5V ) 0151 033 | V
Q7S output; i
|o=5.2mA; Vcc=6.0V 0.16 0.33 v
Qn bus driver outputs; i
10=6.0mA; Vcc=4.5V 0.15 | 033 v
Qn bus driver outputs; i
10=7.8MA; Vcc=6.0V 0.16 | 033 v
input leakage _ . _
current I Vi=Vcc or GND; V¢c=6.0V - - +1.0 UA
OFF-state V=V or V||_; VCCZG.OV;
output current loz Vo=Vcc or GND ) i 0 | uA
supply current Icc V=Vcc or GND; 10=0A; Vcc=6.0V - - 80 UA
nput C - - |35 | - | pF
capacitance
AiP74HCT595
HIGH-level _
input voltage ViH Vcc=4.5V to 5.5V 2.0 16 - \Y
LOW-level Vi Vec=4.5V t0 5.5V - | 12 [ o8 | Vv
input voltage
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Tab: 835-12-B4 Number:AiP74HC/HCT595-AX-LJ-A026EN
all outputs; lo=-20uA 4.4 45 - \V
HIGH-level Von Vi=Viyor Vi, | Q7S output; lo=-4.0mA | 3.84 | 4.32 - \Y
output voltage Vce=4.5V Qn bus driver outputs;
_ 3.7 | 432 - \%
lo=-6.0mA
all outputs; 10=20uA - 0 0.1 \Y
LOW-level VoL Vi=ViorVi; | Q7S output; lo=4.0mA - 0.15 | 0.33 \Y,
output voltage Vce=4.5V Qn bus driver outputs;
. - 0.16 | 0.33 \%
lo=6.0mA
input leak
'”pgurf:mage I Vi=Vce or GND; Vee=5.5V - - | #0 | uA
OFF-state Vi=Vin or Vig; Vee=5.5V; i ;
output current loz Vo=Vce or GND .0 | uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 UA
per input pin; ; T
Cditional Vi=Vee-2.1V: pins MR, SHCP, = 1 450 | 675 | uA
adautiona Alce other inputs at Ve STCP, OE
supply current GND: 1o=0A:
or » [0=UA, pin DS - 25 | 113 | uA
Vcc=4.5V to 5.5V
Input C - - | 35 | - pF
capacitance
3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions \ Min. \ Typ. | Max. \ Unit
AiP74HC595
HIGHlevel Vee=2.0V 1.5 - - \Y
ISRV Vin Vee=4.5V 315 | - - Y,
input voltage
Vcc=6.0V 4.2 - - \Y
tevel Vee=2.0V - - 0.5 \Y
LOW-leve Vi Voe=45V i T ERY,
input voltage
Vcc=6.0V - - 15 V
all outputs;
10=-20UA; Vcc=2.0V 19 i i v
all outputs;
l0=-20UA; Vcc=4.5V 44 i i v
all outputs;
lo=-20uA; Veezb.ov | 29 | - -V
HIGH-level _ Q7S output; ) )
output voltage Vou | VISVIHOVIL [ 4 0mA: Ve sy | o v
Q7S output; ) )
10=-5.2mA; Vcc=6.0V 5.2 v
Qn bus driver outputs; 37 i i v
|o=-6.0mA; Vcc=4.5V '
QE bus drl\_/er ou_tputs; 59 i i v
lo=-7.8mA; Vcc=6.0V
all outputs;
L OW-level 10=20UA; Vcc=2.0V ) i 0.1 v
iout ) el\t/e VoL Vi=VorVy all outputs; i i 01 v
output voitage 10=20UA; Vcc=4.5V '
all outputs; - - 0.1 \V
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10=20UA; Vcc=6.0V
Q7S output; i
10=4.0mA; Vcc=4.5V 0.4 v
Q7S output; i
|o=5.2mA; Vcc=6.0V 0.4 v
Qn bus driver outputs; i
10=6.0mA; Vcc=4.5V 0.4 v
Qn bus driver outputs; i
|o:7.8mA; Vee=6.0V 0.4 v
input leakage _ . _ i
current I Vi=Vcc or GND; Vc=6.0V #.0 | uA
OFF-state V=V or V||_; VCCZG.OV; )
output current loz Vo=Vcc or GND H0 | uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=6.0V - 160 UA
AiP74HCT595
HIGH-level _
input voltage Vi1 Vcec=4.5V to 5.5V 2.0 - V
LOW-level _
input Voltage ViL Vcc=4.5V to 5.5V - 0.8 V
all outputs; 1o=-20uA 4.4 - \Y
HIGH-level Vo Vi=VimorVi,; | Q7S output; lo=-4.0mA | 3.7 - \Y,
output voltage Vce=4.5V Qn bus driver outputs:
_ 3.7 - \%
lo=-6.0mA
all outputs; 1o0=20uA - 0.1 \Y
LOW-level VoL Vi=VimorVi,; | Q7S output; 10=4.0mA - 0.4 Vv
output voltage Vce=4.5V Qn bus driver outputs;
_ - 0.4 \Y
10=6.0mA
i leak
'”plc‘lt”f:ntage I Vi=Vce or GND; Vee=5.5V - +.0 | uA
OFF-state Vi=Vin or Vi, Vee=5.5V,
output current loz Vo=Vce or GND ) H0 | uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=5.5V - 160 UA
per input pin; ins MR, SHCP,
additional Vi=Vee2.1V, i ) ] 735 ) uA
Alcc other inputs at Vcc STCP, OE
supply current GND: lo=0A:
or » [0=UA, pin DS - 123 | uA
Vcc=4.5V t0 5.5V
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3.3.3. AC Characteristics 1
(Tamp=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ™ | Max. | Unit
AiP74HC595

) Vce=2.0V - 75 160 ns

S;g;ﬂ:fgg Vec=4 5V i 19 | 22 ns

propagation o t Vce=6.0V - 15 27 ns

delay bk _ Vee=2.0V - 85 | 175 | ns

izecﬁlézg; Voc=4.5V i 20 | 35 | ns

VCCZG.OV - 16 30 ns

HIGH to LOW _ Vcce=2.0V - 47 175 ns

propagation toHL MR to Q7S; Vce=4.5V - 17 35 ns

delay see Figure 9 Vee=6.0V - 14 30 ns

- Vee=2.0V - 47 150 ns

OE 0Qn | .\ oz |  see Figure 10 V=45V - 17 30 ns

enable time Voc=6.0V - 14 26 ns

B Vee=2.0V - 41 150 ns

OE toQn tpLz, trHz see Figure 10 Vcc=4.5V . 15 30 ns

disable time Veo=6.0V : 12 7 ns

SHCP HIGH or Vce=2.0V 75 17 - ns

LOW; Vcc=4.5V 15 6 - ns

see Figure 6 Vcc=6.0V 13 5 - ns

STCP HIGH or Vee=2.0V 75 11 - ns

pulse width tw LOW,; Vcc=4.5V 15 4 - ns

see Figure 7 Vcc=6.0V 13 3 - ns

_ Vce=2.0V 75 17 - ns

MR LOW; Vec=4.5V 15 6 i ns

see Figure 9 Vee=6.0V 13 5 i ns

) Vce=2.0V 50 11 - ns

Eesetgigl';'rgg Vec=45V 10 4 i ns

set-up time tou Vec=6.0V J 3 - ns

_ Vce=2.0V 75 22 - ns

S:'eCePFti‘;uSrZ?P' Veo=4.5V 15 8 i ns

Vcc=6.0V 13 7 - ns

Vce=2.0V 3 -6 - ns

Dﬁotlg ?iHmSP th see Figure 8 Vce=4.5V 3 -2 - ns

Vce=6.0V 3 -2 - ns

_ Vce=2.0V 50 -19 - ns

MR to SHCP trec see Figure 9 Vce=4.5V 10 -7 - ns

recovery time Voe=6.0V 9 p - i
_ SHCP or STCP; Vee=2.0V 9 - - MHz
:c“ax'm“m frnax see Figure 6 Vee=4.5V 30 - - MHz

requency )
and Figure 7 Vcc=6.0V 35 - - MHz
AiP74HCT595; Vce=4.5V to 5.5V
propagation tpLH, tPHL SHCP to Q7S; see Figure 6 - 25 42 ns
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delay STCP to Qn; see Figure 7 - 24 40 ns
HIGH to LOW B
propagation tPHL MR to Q7S; see Figure 9 - 23 40 ns
delay
OE toQn tezn, tozL see Figure 10 - 21 35 ns
enable time
QE to Qn teLz, tPHz see Figure 10 - 18 30 ns
disable time
SHCP HIGH or LOW; see Figure 6 16 6 - ns
pulse width tw STCP HIGH or LOW; see Figure 7 16 5 - ns
MR LOW; see Figure 9 20 8 - ns
set-up time ¢ DS to SHCP; see Figure 8 16 5 - ns
P * SHCP to STCP; see Figure 7 16 8 - ns
DS to SHCP .
hold time th see Figure 8 3 -2 - ns
MR to SHCP trec see Figure 9 10 -7 - ns
recovery time
maximum foo SHCP or STC_P; see Figure 6 and 30 i i MHz
frequency Figure 7
Note:

[1] Typical values are measured at nominal supply voltage.

3.3.4. AC 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
AiP74HC595
SHCP to Q7S; Vec=20V - - 200 | ns
see Figure 6 ’ Vee=4.5V - - 40 ns
propagation toLsr, touL Vcce=6.0V - - 34 ns
deley | STCP to Qn; Vec=20V - - 220 | s
see Figure 7 Vee=4.5V - - a4 ns
Vcc=6.0V - - 37 ns
HIGH to LOW _ Vcc=2.0V - - 220 ns
propagation torL MR 10 Q7S; Vec=4.5V - - 44 ns
delay see Figure 9 Vce=6.0V - - 37 ns
_ Vce=2.0V - - 190 ns
e%’fblzot%‘e toz, oz | see Figure 10 Vee=45V - - 38 ns
Vcc=6.0V - - 33 ns
_ Vce=2.0V - - 190 ns
diosgbrgt?rrrw]e toLz, tenz | see Figure 10 Vee=4.5V - - 38 ns
Vcc=6.0V - - 33 ns
SHCP HIGH or Vcc=2.0V 95 - - ns
LOW; Vce=4.5V 19 - - ns
pulse width tw see Figure 6 Vce=6.0V 16 - - ns
STCP HIGH or Vee=2.0V 95 - - ns
LOW; Vcc=4.5V 19 - - ns
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Number:AiP74HC/HCT595-AX-LJ-A026EN

see Figure 7 Vcc=6.0V 16 - - ns
_ Vee=2.0V 95 N - ns
'V'RF_'—OWé Vec=4.5V 19 - - ns
see rigure Vce=6.0V 16 - - ns
] Vee=2.0V 65 - - ns
DS to SHCP; Vee=4.5V 13 i i ns
see Figure 8
set-up time ¢ Vce=6.0V 11 - - ns
P * _ Vee=2.0V 95 - - ns
SHCP to STCP; Veo=4 5V 19 - - oS
see Figure 7
Vcce=6.0V 16 - - ns
DS SHCP Vee=2.0V 3 = - ns
h otl(zi time th see Figure 8 Vce=4.5V 3 - - ns
Vce=6.0V 3 d - ns
_ Vcc=2.0V 65 - - ns
MR to SHCP trec see Figure 9 Vce=4.5V 13 ¢ - ns
recovery time Veesb.0V 11 ~
cCc—0. - -
. SHCP or STCP; Vce=2.0V 4.8 - - MHz
;?:Xag‘#cm frnax see Figure 6 Vee=45V 24 - - MHz
aueney and Figure 7 Vee=6.0V 28 - - MHz
AiP74HCT595; Vcc=4.5V to 5.5V
propagation _— SHCP to Q7S; see Figure 6 - - 53 ns
delay STCP to Qn; see Figure 7 - - 50 ns
HIGH to LOW -
propagation tonL MR to Q7S; see Figure 9 - - 50 ns
delay
OE to _Qn tpzH, trzL see Figure 10 - - 44 ns
enable time
OE to Qn toLz, t see Figure 10 - - 38 ns
disable time PLz, TPz g
SHCP HIGH or LOW; see Figure 6 20 - - ns
pulse width tw STCP HIGH or LOW; see Figure 7 20 - - ns
MR LOW; see Figure 9 25 - - ns
set-ADSime ; DS to SHCP; see Figure 8 20 - - ns
P o SHCP to STCP; see Figure 7 20 - - ns
DS to SHCP .
hold time th see Figure 8 3 - - ns
MR fto SHCP trec see Figure 9 13 - - ns
recovery time
maximum £ SHCP or STC.P; see Figure 6 and o4 i i MHz
frequency Figure 7
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3.3.5. AC 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
AiP74HC595

SHCP to Q?S' Vce=2.0V - - 240 ns

see Figure 6 , Vec=4.5V - - 48 ns

propagation | . Vce=6.0V - - 41 ns

delay bk _ Vee=2.0V - - 265 | ns

igecﬁiéag; Vec=45V i i 53 ns

VCCZG.OV - - 45 ns

HIGH to LOW - Vcce=2.0V - - 265 ns

propagation tPHL MR 1o Q7S; Vce=4.5V - - 53 ns

delay see Figure 9 Voc=6.0V - - 45 ns

_ Vce=2.0V - - 225 ns

OE 0Qn | ¢\t | seeFigure 10 Vee=4.5V - - 45 ns

enable time Vee=6.0V - : 38 ns

_ Vce=2.0V - - 225 ns

_OE to Qn trLz, tPHz see Figure 10 Vce=4.5V - - 45 ns

disable time Veo=6.0V : : 38 ns

SHCP HIGH or Vec=2.0V 110 - - ns

LOW; Vcc=4.5V 22 - - ns

see Figure 6 Vcc=6.0V 19 - - ns

STCP HIGH or Vee=2.0V 110 - - ns

pulse width tw LOW,; Vcc=4.5V 22 - - ns

see Figure 7 Vcc=6.0V 19 - - ns

_ Vce=2.0V 110 - - ns

MR LOW, Vee=4.5V 22 - - ns

see Figure 9 Voc=6.0V 19 " i NS

DS to SHCP: Vce=2.0V 75 - - ns

see Figure 8 Vec=4.5V 15 - - ns

set-up time tou Vec=6.0V 13 - - ns

_ Vce=2.0V 110 - - ns

S:'eCePFti‘;uSrZ?P' Veo=4.5V 22 - i ns

Vcc=6.0V 19 - - ns

Vce=2.0V 3 - - ns

Dﬁotlg ?iHmSP th see Figure 8 Vce=4.5V 3 - - ns

Vcc=6.0V 3 - - ns

_ Vce=2.0V 75 - - ns

MR to SHCP trec see Figure 9 Vce=4.5V 15 - - ns

recovery time Voo=6.0V 13 - - o
: SHCP or STCP; Vee=2.0V 4 - - MHz
:c“ax'm“m frnax see Figure 6 Vee=4.5V 20 - - MHz

requency .
and Figure 7 Vcc=6.0V 24 - - MHz
AiP74HCT595; Vce=4.5V to 5.5V
propagation tpLH, tPHL SHCP to Q7S; see Figure 6 - - 63 ns
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delay STCP to Qn; see Figure 7 - 60 ns
HIGH to LOW }
propagation toHL MR to Q7S; see Figure 9 - 60 ns
delay
OE to .Qn trzh, trzL see Figure 10 - 53 ns
enable time
OE 0Qn | ;) oz see Figure 10 - 45 ns
disable time
SHCP HIGH or LOW; see Figure 6 24 - ns
pulse width tw STCP HIGH or LOW; see Figure 7 24 - ns
MR LOW; see Figure 9 30 - ns
set-up time ; DS to SHCP; see Figure 8 24 - ns
P * SHCP to STCP; see Figure 7 24 - ns
DS to SHCP .
hold time th see Figure 8 3 - ns
MR to SHCP trec see Figure 9 15 - ns
recovery time
maximum foo SHCP or STC_P; see Figure 6 and 20 i MHz
frequency Figure 7
4. Testing Circuit
4.1, AC Testing Circuit
\: tW ;\
Vi—5%
negative
pulse Vi Vm
oV 10%
—>‘ t; ‘4— —PJ t
— tl' — tf
Vi ‘ 90% _T
positive
pulse Vi Vi
oV 10%
- tw >
Vce
v Vo R, Si
ﬁ DUT —open
7= ]
Figure 5. Test circuit for measuring switching times
Definitions for test circuit:
Ri=Load resistance.
C.=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Test selection switch.
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4.2, AC Testing Waveforms

¢ fmax »

SHCP input ?/\/M
GND

[e—tyy

<—tPLH‘>| i

V,

-

Vor

Q7S output Vi

=

VoL
Figure 6. Shift clock pulse, maximum frequency and input to output propagation delays

Vi
SHCP input
GND
tou—> [ finax
Vi
STCP input /VM \
GND4/
—ty—
e, !
Vo, PLH"I PHL
Qn output Vm
VoL

Figure 7. Storage clock to output propagation delays

V|
SHCP input Vum
GND
4>‘ tsu tsu
’ th |<— th
DS input Vm
GND
VOH
Q7S output Vi \
VoL
Figure 8. Data set-up and hold times
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V| —\
MR input Vu
GND ——
<_tW trec <
\%

SHCP input Vm

GND

F—1{pyL

Von
Q7S output Vm
VOL

Figure 9. Master reset to output propagation delays

r—tr —>‘ -~ {;

TQO% ﬂg
OE input Vi

10%
|
-— tp|_z = tPZL
Qn output
LOW-to-OFF Vm
OFF-to-LOW
10%
——tppz — <+— tpzn
Qn output N 20%
HIGH-to-OFF V.
M
OFF-to-HIGH
outputs __| outputs < outputs
enabled disabled enabled
Figure 10. Enable and disable times
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Number:AiP74HC/HCT595-AX-LJ-A026EN

4.3. Measurement Points

Input Output
Type pu utpu
Vwm Vm
AiP74HC595 0.5%Vcc 0.5%Vcc
AiP74HCT595 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type tPHL, tpzH, tpzL,
Vi tr, te CL RL
tpLH trHz trLz
AiP74HC595 Vce 6ns 50pF 1kQ open GND Vce
AIP74HCT595 3V 6ns 50pF 1kQ open GND Vce
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Number:AiP74HC/HCT595-AX-LJ-A026EN

5. Package Information
5.1, DIP16

|

2L L

L
D m

O
7 ] W O] ] o] 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
2.54
c 0.20 0.36
eB 7.62 9.30
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5.2. SOP16
L D
V | A | ) "
A AZJ%
’ C
e v Jl
M m
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
o 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
| A ‘ \
Uy ) {% % L

Tm A2 J—L#

mm
O
ITTFeTnE .
© 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
Mercur | ! Hexaval Polybro .
Lead ) . Butylbe 9. B
and y and lurg ent Polybro | minate | Dibutyl nzyl Ellﬁ € | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala ?’ |yl
lead |y cadmi oy biphenyl | biphen | t€ te yhth |a | phthala
compo | compo | UM compoun| s yl phthala |
unds | unds comp =y 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 O O O o O 0] 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

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. 1-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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