74HCS595/74HCT595

Logic & Voltage Translation

8-bit Serial-in, Serial or Parallel-out Shift

Register with Output Latches; 3-state

1. Description
The 74HC/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

2. Features

. Input levels:
- For 74HC595: CMOS level
- For 74HCT595: TTL level

. 8-bit serial input

. 8-bit serial or parallel output

3. Ordering Information

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 (ﬁ) is LOW.
AHIGH 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.

. Storage register with 3-state outputs

. Shift register with direct clear

. Specified from -40°C to +125°C

. Packaging information:
DIP16/SOIC16/TSSOP16

Type Number Package Type Packing SPQ
74HC595N DIP-16 Tube
74HC595D SOIC-16 Reel
74HC595PW TSSOP-16 Reel
74HCT595N DIP-16 Tube
74HCT595D SOIC-16 Reel
74HCT595PW TSSOP-16 Reel

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

4. Pin Assighnments

Q11O
Q2L 2
Q3[ s
Q4L 4
Q5[ s
Q6 [ |s
Q77
GND[_]s

8 1Vee

15[ 1Q0
14 1DS
131 OE
12| ] STCP
1[]SHCP
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Logic & Voltage Translation

5. Pin Descriptions

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 Qo0 parallel data output

16 Vee supply voltage

6. Block Diagram And Pin Description
Block Diagram

15__________25 EN3
Cc2

|11 |12
SHCP sTCP

Q7s
Qo
Q1

Q2

L DS Q3

Q4

Q5

Q6

Q7

N

MR OE
?10 ?13

Fig. 1. Logic symbol Fig. 2. IEC logic symbol

IR
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STAGE 0 STAGES 1TO 6 STAGE 7
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7. Functional Description

Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7
Fig. 3. Logic Diagram
14]1DS
1 S_HCP 8-Stage Shift Register
10| MR 4
N O O I e
121 STCP 8-Bit Storage Register
[ T T T T T T[]
13]0E 4 3-State Outputs
Qo ‘01 Q2 [a3 |4 |5 |6 |a7
5l 2 13 lals l6 7
Fig. 4. Functional Diagram

Control Input | Output .

SHCP [STCP |OE|MR|DS |Q7S |Qn Function

X X L |[L |X L NC |a LOW-level on MR only affects the shift registers

X 1 L [X L empty shift register loaded into storage register

X X H L |X L Z shift register clear; parallel outputs in high-impedance OFF-state
logic HIGH-level shifted into shift register stage 0. Contents of all

1 X L |H |H Q6S |NC | shift register stages shifted through, eg. previous state of stage 6
(internal Q6S) appears on the serial output (Q7S)
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contents of shift register stages (internal QnS) are transferred to the

output stages

X 1 L |H |[X NC |QnS

storage register and parallel output stages

contents of shift register shifted through; previous contents of the
1 1 L [H |X Q6S | QnS | shift register is transferred to the storage register and the parallel

H=HIGH Voltage State
L=LOW Voltage State
1=LOW to HIGH Transition

X=Don’T Care — High or Low (Not Floating)

NC= No Change
Z= High-Impedance State

8. Timing Diagram

os ] I
| |
KA A LA LA AL LhL 4] & .
| | | | | | | | |
- ‘
OF ]
- | | Z-state
w — | RN L
- | | | Z-state
@ | ]
. | | | | | Z-state
Q6 | ‘ ‘
T 1 | zstate
o | U |
ars |
9. Electrical Parameter
Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol |Conditions Min. |Max. |Unit
supply voltage Vee - -0.5 |+7.0 |V
input clamping current Ik V1< -0.5V or Vi> Vcc+0.5V - 20 |mA
output clamping current lok Vo <-0.5V or Vo> Vcc+0.5V - 20 |mA
pin Q7S - 25 |mA
output current lo Vo= -0.5V to (Vcc+0.5V)
pins Qn - +35 mA
supply current lec - - 70 mA
ground current lenD - -70 |- mA
storage temperature Tstg - -65 |+150 [C
total power dissipation Prot - - 500 |mW
DIP 245
soldering temperature Tu 10s .
SOIC/TSSOP 260 C
© Shenzhen Fulihao Science & Technology Co., Ltd. Rev. 1.4 — February 2023
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10. Recommended Operating Conditions

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ’ Max. ’ Unit
74HC595

supply voltage Vce - 20 5.0 6.0 \Y,
input voltage Vi - 0 - Vee \Y,
output voltage Vo - 0 - Vce \Y,
ambient temperature Tamb - -40 - +125 ‘C
74HCT595

supply voltage Vce - 4.5 5.0 5.5 \Y,
input voltage Vi - 0 - Vee \Y,
output voltage Vo - 0 - Vce \Y
ambient temperature Tamb - -40 - +125 ‘C

11.Electrical Characteristics

DC Characteristics 1

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

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC595
Vcc=2.0V 1.5 |12 |- \%
HIGH-level input
VIH Vcc=4.5V 3.15(24 |- \%
voltage
Vcc=6.0V 42 3.2 |- \%
Vcc=2.0V - 0.8 (05 |V
LOW-level input
ViL Vcc=4.5V - 1.35{1.0 |V
voltage
Vcc=6.0V - 1.8 |15 |V
all outputs; lo=-20uA; Vcc=2.0V 1.9 |20 |- \Y
all outputs; lo=-20uA; Vcc=4.5V 44 |45 |- \Y
all outputs; lo=-20uUA; Vcc=6.0V 59 (6.0 |- \Y
Q7S output; lo=-4.0mA; Vcc=4.5V [3.84 |14.32 |- \Y
HIGH-level
VoH Vi=Vior Vi Q7S output; lo=-5.2mA; Vcc=6.0V [5.34 |5.81 |- \Y
output voltage
Qn bus driver outputs; lo=-6.0mA;
3.84(4.32 |- \%
Vcec=4.5V
Qn bus driver outputs; lo=-7.8mA;
5.34(5.81 |- \%
Vce=6.0V
all outputs; 10=20uA; Vcc=2.0V - 0 0.1 |V
all outputs; 10=20uA; Vcc=4.5V - 0 0.1 |V
all outputs; 10=20uA; Vcc=6.0V - 0 0.1 |V
LOW-level output
" VoL Vi=Vior ViL Q7S output; 10=4.0mA; Vcc=4.5V |- 0.15/0.33 |V
voltage
Q7S output; 10=5.2mA; Vcc=6.0V |- 0.16]0.33 |V
Qn bus driver outputs; 10=6.0mA,;
- 0.15/0.33 |V
Vce=4.5V
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Qn bus driver outputs; 10=7.8mA,;

- 0.16/0.33 |V
Vee=6.0V
input leakage
I Vi=Vcc or GND; Vcc=6.0V - - +1.0 |UA
current
input leakage
I V=V or ViL; Vec=6.0V; Vo=Vcc or GND - - 5.0 |UA
current
OFF-state output
loz Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 |uA
current
input capacitance | C - - 3.5 |- pF
74HCT595
HIGH-level input
ViH Vee=4.5V to 5.5V 20 |16 |- \Y,
voltage
LOW-level input
Vi Vee=4.5V to 5.5V - 1.2 |08 |V
voltage
all outputs; lo=-20uA 44 |45 |- \Y
HIGH-level Vi=ViorVui;
VoH Q7S output; lo=-4.0mA 3.84 (432 |- \%
output voltage Vcc=4.5V
Qn bus driver outputs; lo=-6.0mA [3.7 |4.32 |- V
all outputs; lo=20uA - 0 0.1 |V
LOW-level output Vi=Vior Vi
VoL Q7S output; 10=4.0mA - 0.15/0.33 |V
voltage Vcc=4.5V
Qn bus driver outputs; 10=6.0mA |- 0.160.33 |V
input leakage
h Vi=Vcc or GND; Vce=5.5V - - +1.0 |UuA
current
OFF-state output
loz Vi=ViHor Vi, Vee=5.5V; Vo=Vcc or GND - - +5.0 |uA
current
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 |[UuA
per input pin; Vi=Vec- | pins MR, SHCP, STCP, OE - 150 |675 |uA
additional supply Al 2.1V; other inputs at
cc
current Vcc or GND; [0=0A; pin DS - 25 |13 |uA
Vcc=4.5V to 5.5V
input capacitance | Ci - - 35 |- pF
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12.DC Characteristics 2

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

Logic & Voltage Translation

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC595
Vce=2.0V 1.5 |- - \
HIGH-level
ViH Vcc=4.5V 3.15 |- - \
input voltage
Vee=6.0V 4.2 |- - \%
Vce=2.0V - - 05 |V
LOW-level input
Vi Vcec=4.5V - - 1.0 |V
voltage
Vee=6.0V - - 15 |V
all outputs; lo=-20uA; Vcc=2.0V 1.9 |- - \Y
all outputs; lo=-20uA; Vcc=4.5V 4.4 |- - \Y
all outputs; lo=-20uA; Vcc=6.0V 59 |- - \%
Q7S output; lo=-4.0mA; Vcc=4.5V |3.7 |- - \%
HIGH-level
VoH Vi=Vior ViL Q7S output; lo=-5.2mA; Vcc=6.0V |5.2 |- - \Y
output voltage
Qn bus driver outputs; lo=-6.0mA;
3.7 |- - \%
Vce=4.5V
Qn bus driver outputs; lo=-7.8mA,;
52 |- - \%
Vce=6.0V
all outputs; 10=20uA; Vcc=2.0V - - 0.1 |V
all outputs; 10=20uA; Vcc=4.5V - - 0.1 |V
all outputs; 10=20uA; Vcc=6.0V - - 0.1 |V
Q7S output; 10=4.0mA; Vcc=4.5V |- - 04 |V
LOW-level
VoL Vi=Vior ViL Q7S output; 10=5.2mA; Vcc=6.0V |- - 04 |V
output voltage
Qn bus driver outputs; 10=6.0mA;
- 04 |V
Vce=4.5V
Qn bus driver outputs; 10=7.8mA;
- 04 |V
Vce=6.0V
input leakage
li Vi=Vcc or GND; Vcc=6.0V - - 1.0 |UA
current
OFF-state
loz Vi=ViHor ViL; Vee=6.0V; Vo=Vcc or GND - - +10 |uA
output current
supply current | lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 160 |uA
74HCT595
HIGH-level
ViH Vcc=4.5V to 5.5V 20 |- - \%
input voltage
LOW-level input
Vi Vcc=4.5V to 5.5V - - 0.8 |V
voltage
HIGH-level all outputs; lo=-20uA 44 |- - \%
VoH Vi=Vior Vi, Vcc=4.5V
output voltage Q7S output; lo=-4.0mA 3.7 |- - \%
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Qn bus driver outputs; lo=-6.0mA |3.7 |- - \%
all outputs; lo=20uA - - 01 |V
LOW-level
VoL Vi=Vior Vi; Vec=4.5V | Q7S output; lo=4.0mA - - 04 |V
output voltage
Qn bus driver outputs; 10=6.0mA |- - 04 |V
input leakage
li Vi=Vcc or GND; Vce=5.5V - - +1.0 |UA
current
OFF-state
loz V=V or ViL; Vee=5.5V; Vo=Vcc or GND - - 10 |uA
output current
supply current | lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 160 |uA
per input pin; Vi=Vce- | pins MR, SHCP, STCP, OE - |- 735 |uA
additional 2.1V; other inputs at
Alcc
supply current Vcc or GND; 10=0A; pin DS - - 123 |uA
Vcc=4.5V to 5.5V

AC Characteristics 1

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

Parameter ‘Symbol ‘ Conditions ‘ Min. ‘Typ.[" ‘ Max. ‘ Unit
74HC595
Vce=2.0V |- 75 160 |ns
SHCP to Q7S; see Figure 6 Vcec=4.5V | - 19 32 ns
Vcc=6.0V | - 15 27 |ns
propagation delay tPLH, tPHL
Vce=2.0V | - 85 175 |ns
STCP to Qn; see Figure 7 Vcc=4.5V |- 20 35 ns
Vcc=6.0V |- 16 30 |[ns
Vce=2.0V |- 47 175 |ns
HIGH to LOW propagation -
del tPHL MR to Q7S; see Figure 9 Vcc=4.5V | - 17 35 ns
elay
Vcc=6.0V | - 14 30 |[ns
Vce=2.0V | - 47 150 |ns
OE to Qn enable time tezn, trzL | sSee Figure 10 Vce=4.5V |- 17 30 ns
Vcc=6.0V | - 14 26 |ns
Vce=2.0V | - 41 150 |ns
OE to Qn disable time trLz, tpHz | See Figure 10 Vce=4.5V |- 15 30 ns
Vcc=6.0V | - 12 27 |ns
Vce=2.0V |75 |17 - ns
SHCP HIGH or LOW; see Figure 6 |Vcc=4.5V |15 |6 - ns
Vcc=6.0V (13 |5 - ns
Vee=2.0V |75 |11 - ns
pulse width tw
STCP HIGH or LOW; see Figure 7 |Vcc=4.5V |15 |4 - ns
Vcc=6.0V |13 |3 - ns
- Vce=2.0V |75 |17 - ns
MR LOW; see Figure 9
Vcc=4.5V |15 |6 - ns
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Vcc=6.0V |13 |5 - ns
Vee=2.0V |50 |11 - ns
DS to SHCP; see Figure 8 Vcec=4.5V |10 |4 - ns
Vce=6.0V |9 3 - ns
set-up time tsu
Vee=2.0V |75 |22 - ns
SHCP to STCP; see Figure 7 Vcc=4.5V |15 |8 - ns
Vcc=6.0V (13 |7 - ns
Vce=2.0V |3 -6 - ns
DS to SHCP
th see Figure 8 Vcc=4.5V |3 -2 - ns
hold time
Vce=6.0V |3 -2 - ns
Vce=2.0V |50 |[-19 - ns
MR to SHCP recovery time | trec see Figure 9 Vec=4.5V |10 |-7 - ns
Vce=6.0V |9 -6 - ns
Vce=2.0V |9 - - MHz
] SHCP or STCP; see Figure 6 and
maximum frequency fmax Vec=4.5V |30 |- - MHz
Figure 7
Vcc=6.0V |35 |- - MHz
74HCT595; Vcc=4.5V to 5.5V
SHCP to Q7S; see Figure 6 - 25 42 |ns
Propagation delay tPLH, tPHL
STCP to Qn; see Figure 7 - 24 40 ns
HIGH to LOW propagation _
tPHL MR to Q7S; see Figure 9 - 23 40 ns
delay
OE to Qn enable time tezn, trzL | see Figure 10 - 21 35 ns
OE to Qn disable time trLz, trrz | see Figure 10 - |18 |30 |ns
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
DS to SHCP; see Figure 8 16 |5 - ns
set-up time tsu
SHCP to STCP; see Figure 7 16 |8 - ns
DS to SHCP hold time th see Figure 8 3 -2 - ns
MR to SHCP recovery time | trec see Figure 9 10 |-7 - ns
maximum frequency fmax SHCP or STCP; see Figure 6 and Figure 7 30 |- - MHz

Note: [1] Typical values are measured at nominal supply voltage.
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AC Characteristics 2

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

Logic & Voltage Translation

Parameter ‘Symbol ‘Conditions ‘Min. ‘Typ. ‘ Max. ‘ Unit
74HC595
Vce=2.0V |- 200 |ns
SHCP to Q7S; see Figure 6 Vcc=4.5V | - 40 |ns
Vce=6.0V | - 34 |ns
propagation delay trLH, tPHL Veom2.0V |- 220 |ns
STCP to Qn; see Figure 7 Vec=4.5V |- 44 |ns
Vce=6.0V | - 37 |ns
Vcc=2.0V | - 220 |ns
HIGH to LOW propagation _
delay tPHL MR to Q7S; see Figure 9 Vce=4.5V | - 44 |ns
Vce=6.0V | - 37 |ns
Vce=2.0V |- 190 |ns
OE to Qn enable time tezn, trzL | see Figure 10 Vcc=4.5V |- 38 ns
Vce=6.0V | - 33 |ns
Vee=2.0V |- 190 |ns
OE to Qn disable time trLz, trHz | see Figure 10 Vcc=4.5V | - 38 |ns
Vce=6.0V | - 33 |ns
Vee=2.0V |95 - ns
SHCP HIGH or LOW; see Figure 6 |Vcc=4.5V |19 - ns
Vce=6.0V | 16 - ns
Vee=2.0V |95 - ns
pulse width tw STCP HIGH or LOW; see Figure 7 | Vcc=4.5V |19 - ns
Vce=6.0V | 16 - ns
Vee=2.0V |95 - ns
MR LOW; see Figure 9 Vec=4.5V | 19 - ns
Vce=6.0V | 16 - ns
Vee=2.0V |65 - ns
DS to SHCP; see Figure 8 Vee=4.5V |13 - ns
Vee=6.0V |11 - ns
set-up time tsu Voom2.0V |95 - s
SHCP to STCP; see Figure 7 Vee=4.5V |19 - ns
Vce=6.0V | 16 - ns
Vee=2.0V |3 - ns
DS to SHCP
hold fime th see Figure 8 Vce=4.5V |3 - ns
Vce=6.0V |3 - ns
Vee=2.0V |65 - ns
MR to SHCP recovery time | trec see Figure 9 Vce=4.5V [13 - ns
Vee=6.0V | 11 - ns
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Vce=2.0V 4.8 |- - MHz
SHCP or STCP; see Figure 6 and
maximum frequency fmax Vcc=4.5V |24 |- - MHz
Figure 7
Vee=6.0V |28 |- - MHz
74HCT595; Vcc=4.5V to 5.5V
SHCP to Q7S; see Figure 6 - - 53 ns
Propagation delay trLH, tPHL
STCP to Qn; see Figure 7 - - 50 |ns
HIGH to LOW propagation _
tPHL MR to Q7S; see Figure 9 - - 50 ns
delay
OE to Qn enable time trzn, trz | see Figure 10 - - 44 |ns
OE to Qn disable time teLz, trHz | see Figure 10 - |- |38 |ns
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
DS to SHCP; see Figure 8 20 |- - ns
set-up time tsu
SHCP to STCP; see Figure 7 20 |- - ns
DS to SHCP hold time th see Figure 8 3 - - ns
MR to SHCP recovery time | trec see Figure 9 13 |- - ns
maximum frequency fmax SHCP or STCP; see Figure 6 and Figure 7 24 |- - MHz

AC Characteristics 3

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

Parameter ‘Symbol ‘Conditions ‘Min. ’Typ. ‘ Max. ‘ Unit
74HC595
Vee=2.0V | - - 240 |ns
SHCP to Q7S; see Figure 6 Vce=4.5V | - - 48 ns
del ) ) Vee=6.0V | - - 41 ns
propagation delay PLH, tPHL
Vee=2.0V | - - 265 |ns
STCP to Qn; see Figure 7 Vce=4.5V | - - 53 ns
Vee=6.0V | - - 45 ns
Vee=2.0V | - - 265 |ns
HIGH to LOW propagation _
tPHL MR to Q7S; see Figure 9 Vcc=4.5V |- - 53 ns
delay
Vee=6.0V | - - 45 ns
Vee=2.0V | - - 225 |ns
OE to Qn enable time tezH, trzL | see Figure 10 Vce=4.5V |- - 45 |ns
Vee=6.0V | - - 38 ns
. Vce=2.0V |- - 225 |ns
OE to Qn disable time trLz, tpHz | see Figure 10
Vcc=4.5V |- - 45 |ns
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Vee=6.0V |- - 38 [ns
Vce=2.0V | 110 |- - ns
SHCP HIGH or LOW; see Figure 6 |Vcc=4.5V |22 |- - ns
Vce=6.0V (19 |- - ns
Vce=2.0V | 110 |- - ns
pulse width tw STCP HIGH or LOW; see Figure 7 |Vcc=4.5V |22 |- - ns
Vce=6.0V (19 |- - ns
Vce=2.0V | 110 |- - ns
MR LOW; see Figure 9 Vec=4.5V (22 |- - ns
Vce=6.0V (19 |- - ns
Vce=2.0V |75 |- - ns
DS to SHCP; see Figure 8 Vec=4.5V |15 |- - ns
Vce=6.0V (13 |- - ns
set-up time tsu
Vce=2.0V | 110 |- - ns
SHCP to STCP; see Figure 7 Vec=4.5V |22 |- - ns
Vce=6.0V (19 |- - ns
Vce=2.0V |3 - - ns
DS to SHCP
th see Figure 8 Vcc=4.5V |3 - - ns
hold time
Vce=6.0V |3 - - ns
Vce=2.0V |75 |- - ns
MR to SHCP recovery time | trec see Figure 9 Vec=4.5V |15 |- - ns
Vce=6.0V (13 |- - ns
Vce=2.0V |4 - - MHz
SHCP or STCP; see Figure 6 and
maximum frequency fmax Vcc=4.5V |20 |- - MHz
Figure 7
Vce=6.0V |24 |- - MHz
74HCT595; Vcc=4.5V to 5.5V
SHCP to Q7S; see Figure 6 - - 63 |[ns
Propagation delay trLH, tPHL
STCP to Qn; see Figure 7 - - 60 ns
HIGH to LOW propagation _
tPHL MR to Q7S; see Figure 9 - - 60 ns
delay
OE to Qn enable time tezH, trzL | see Figure 10 - |- |53 |ns
OE to Qn disable time trLz, trHz | see Figure 10 - |- |45 |ns
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
DS to SHCP; see Figure 8 24 |- - ns
set-up time tsu
SHCP to STCP; see Figure 7 24 |- - ns
DS to SHCP hold time th see Figure 8 3 - - ns
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Logic & Voltage Translation

MR to SHCP recovery time | trec

see Figure 9

15

ns

maximum frequency fmax

SHCP or STCP; see Figure 6 and Figure 7

20

MHz

13.Testing Circuit
AC Testing Circuit

| tw
Y
'"90%\ Y/
negative
pulse VM VM
10 %
ov
— tf L— — tr le—
— tl’ ‘4— tf la—
Vi
» 90 %
positive
pulse VM VM
0,
oV 10 % # N
| tw
Vee Vee
Vo RL  S1 J
DUT — open

)

Test circuit for measuring switching times

Fig. 5.
Definitions for test circuit:
Ri=Load resistance.
CL=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Zo of the pulse generator.
S1=Test selection switch.

AC Testing Waveforms

1/fmax

\

SHCP input ?
GND

fan

— tyy —

- tpLH *‘ - tpyL

VoH

Q7S output VM
VoL

Fig. 6. Shift clock pulse, maximum frequency and input to output propagation delays
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Vi
SHCP input

GND

\

STCP input ?
GND

fe N

|— tyy —=

= tpLH *‘ = tpHL |
VoH

Qn output Vm

VoL

Fig. 7.  Storage clock to output propagation delays
Vi

SHCP input

GND

DS input Vm

GND

VoH

Q7S output Vm
VoL
Fig. 8.  Data set-up and hold times

Vi —
MR input VM

GND —
- tw—> t,-ec -
Vi
SHCP input Vm
GND
- tpHL
VoH
Q7S output VM
VoL

Fig. 9. Master reset to output propagation delays
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OE input
Qn output
LOW-to-OFF
OFF-to-LOW
S 0,
Qn output 90 %
HIGH-to-OFF Vi
OFF-to-HIGH
outputs outputs outputs
enabled disabled enabled
Fig. 10. Enable and disable times
Measurement Points
Input Output
Type
Vm Vm
74HC595 0.5xVce 0.5xVce
74HCT595 1.3V 1.3V
Test Data
Input Load S1 position
Type
Vi tr, te CL RL teHL, teLH tezn, trHz trzL, trLz
74HC595 Vce 6ns 50pF 1kQ open GND Vee
74HCT595 3V 6ns 50pF 1kQ open GND Vee
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14.Package outlines
DIP-16

PDIP-16

’ / \ A3 A2
: PDIP-16
A | | | | | | | |7 + * i ¢ Dim Min Max | Nom
%' NN NN i H A | 360 | 4.00 | 3.80
| H Ca oLt A i AT 051 |-
L it H A2 | 320 [ 3.40 | 3.30
*7 gy LY Ec A3 | 147 [ 157 | 152
b2 b |e| E2a ~— b | 044 | 053 | —
b2 1.52BSC
5 Edb c | 025031 ] -
D [18.90 | 19.30 | 19.10
E1 | 6.15 | 6.55 | 6.35
el e e e B e B e W | E2a 7.62BSC
E2b | 762 [ 930 | -
| E2c [ 0.00 | 0.84 | -
| — —_— H E1 e 2.54BSC
| L [300] - | -
| All Dimensions in mm

[T o7 W W 6 o 2P W

SOIC-16
N SEE DETALL ‘A’
- _/_ SOIC-16
7 Dim | Min | Max | Typ

AARAAARRA - ri T
’ | ] | A1l 0.10 | 0.23 --
£ - X Ep A2 [ 1.02 ] - -
f_ l L | b [ 031 [ 051 -
L E c 0.10 | 0.25 -
£l + D 9.80 | 10.00 -
IV h E |59 | 610 | -
NI E1 | 380 | 400 | -

LR ISy -

1 h h ] 015025 [ 0.20

L b —H—c L | o040 | 127 | -

L1 1.04 REF

©0.760 Depth 0.0500.02 01( 89 02 095 BSC
[A2 X 0 R o007 ] - [ -

R SEATING PLANE R [L2 X 3.945 REF

—A GAUGE PLANE f Y 0.661 REF
SEATING PLANE 0 0 0° 8° -
L 01 5° 15° -
DETALL'A' F=—L1—= 02 0° - -
All Dimensions in mm
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TSSOP-16
TSSOP-16
_ TSSOP-16
m m m m m m a 1 Dim | Min | Max | Typ
r | J% | A - [108 ] -
Ef2 | | A1 [0.05] 015 | -
L A A2 |0.80] 0.93 | -
E FY E1 SEE DETAIL ‘A’ b 019 030 -
! c_ |009]020 -
D 4.90| 5.10 -
=X E 6.40 BSC
o H H UJ UJ M T% E1 [430[ 450 ] -
e 0.65 BSC
e b = 018%) L |045[075] -
©0.760Depth0.050+0.02 b=~ L1 1.00 REF
A2 D — R1 L2 0.25BSC
¢ 1 R |12 R/R1 |0.09 - -
ALy i° N X - - [1.350
T — Y - - [1.050
* j ? SEATING PLANE L 7 0 9 0° 8° _
A1 e ] —=| 01 5° 15° -
DETAIL'A 02 0° - -

All Dimensions in mm

15.Disclaimers
Limited warranty and liability

Information in this document is believed to be accurate and reliable. However, Fulihao does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such information and
shall have no liability for the consequences of use of such information. It is the customer’s responsibility to validate
that a particular product with the properties described in the product specification is suitable for use in a particular
application.

Suitability for use

Fulihao products are designed for specific applications and should not be used for any purpose (including, without
limitation, automotive, aerospace, medical, life-saving applications, or any other application which requires
especially high reliability for the prevention of such defect as may directly cause damage to the third party’s life,
body or property) not expressly set forth in applicable Fulihao product documentation.

Right to make changes

Fulihao reserves the right to make changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. Reproduction in whole or in part is prohibited
without the prior written consent of the copyright owner. Fulihao takes no responsibility for the content in this
document if provided by an information source outside of Fulihao. This document supersedes and replaces all

information supplied prior to the publication hereof.
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