74HC259-Q100; 74HCT259-Q100

8-bit addressable latch
Rev. 1 — 30 July 2012 Product data sheet

1. General description

The 74HC259-Q100; 74HCT259-Q100 are high-speed Si-gate CMOS devices and are pin
compatible with Low-power Schottky TTL (LSTTL). They are specified in compliance with
JEDEC standard No. 7A.

The 74HC259-Q100; 74HCT259-Q100 are high-speed 8-bit addressable latches
designed for general-purpose storage applications in digital systems. They are
multifunctional devices capable of storing single-line data in eight addressable latches and
providing a 3-to-8 decoder and multiplexer function with active HIGH outputs (Q0 to Q7).
They also incorporate an active LOW common reset (MR) for resetting all latches as well
as an active LOW enable input (LE).

The 74HC259-Q100; 74HCT259-Q100 has four modes of operation:

* Addressable latch mode, in this mode data on the data line (D) is written into the
addressed latch. The addressed latch follows the data input with all non-addressed
latches remaining in their previous states.

* Memory mode, in this mode all latches remain in their previous states and are
unaffected by the data or address inputs.

* Demultiplexing mode (or 3-to-8 decoding), in this mode the addressed output follows
the state of the data input (D) with all other outputs in the LOW state.

* Reset mode, in this mode all outputs are LOW and unaffected by the address inputs
(AO to A2) and data input (D).

When operating the 74HC259-Q100; 74HCT259-Q100 as an address latch, changing
more than one address bit could impose a transient wrong address. Therefore, this should
only be done while in the Memory mode.

This product has been qualified to the Automotive Electronics Council (AEC) standard
Q100 (Grade 1) and is suitable for use in automotive applications.

2. Features and benefits

B Automotive product qualification in accordance with AEC-Q100 (Grade 1)
@ Specified from —40 °C to +85 °C and from —40 °C to +125 °C
Combined demultiplexer and 8-bit latch

Serial-to-parallel capability

Output from each storage bit available

Random (addressable) data entry

Easily expandable

Common reset input

h
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Useful as a 3-to-8 active HIGH decoder

Input levels:

@ For 74HC259-Q100: CMOS level

@ For 74HCT259-Q100: TTL level

ESD protection:

¢ MIL-STD-883, method 3015 exceeds 2000 V

¢ HBM JESD22-A114F exceeds 2000 V

€ MM JESD22-A115-A exceeds 200 V (C = 200 pF, R=0 Q)
Multiple package options

3. Ordering information

Table 1.  Ordering information

Type number ‘Package
Temperature Name Description Version
range

74HC259D-Q100 -40°Cto+125°C SO16 plastic small outline package; 16 leads; SOT109-1

74HCT259D-Q100 body width 3.9 mm

74HC259PW-Q100 -40°Cto+125°C TSSOP16 plastic thin shrink small outline package; 16 leads; =~ SOT403-1
74HCT259PW-Q100 body width 4.4 mm

74HC259BQ-Q100 -40°Cto+125°C DHVQFN16 plastic dual in-line compatible thermal enhanced very SOT763-1
74HCT2598Q-Q100 thin quad flat package; no leads; 16 terminals;
body 2.5 x 3.5 x 0.85 mm

4. Functional diagram
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Fig1. Logic symbol Fig 2. IEC logic symbol
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Fig 3. Functional diagram
5. Pinning information
5.1 Pinning
74HC259-Q100
74HCT259-Q100
[&]
terminal 1 2 >O
74HC259-Q100 index area SIS
74HCT259-Q100 A D (5| mR
A0 [1] [16] Ve A2 [3) (4] e
wmiz] O ol 2 [D @0
A2 [3] [14] € a1 [® (2] a7
Qo0 E El D Q2 @ GND(1) @ Q6
a1 [5] [12] a7 a3 [D (10] as
Q2 [6] [11] @6 @ @
Qs [7] [10] @5 o <
GND [8] 9] a4 5 © 2aa-003387
aaa-003386 Transparent top view
(1) The die substrate is attached to this pad using
conductive die attach material. It cannot be used as
supply pin or input.
Fig4. Pin configuration (SO16 and TSSOP16) Fig 5. Pin configuration (DHVQFN16)
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5.2 Pin description

Table 2.  Pin description

Symbol Pin Description

A0, A1, A2 1,2,3 address input

QO0, Q1, Q2, Q3, Q4, Q5,Q6,Q7 4,5,6,7,9,10, 11, 12 latch output

GND 8 ground (0 V)

D 13 data input

LE 14 latch enable input (active LOW)
MR 15 conditional reset input (active LOW)
Vce 16 supply voltage

6. Functional description

Table 3.  Function tablelll

Operating mode ‘Input ’Output
MR LE D A0 A1 A2 Q0 Q @2 Q3 Q4 Q5 Q6 Q7
Reset (clear) L H X X X X L L L L L L L L
Demultiplexer L L d L L L Q=d L L L L L L L
(active HIGH 8-channel) L L d H L L L Q=d L L L L L L
decoder (when D = H)
L L d L H L L L Q=d L L L L L
L L d H H L L L L Q=d L L L L
L L d L L H L L L L Q=d L L L
L L d H L H L L L L L Q=d L L
L L d L H H L L L L L L Q=d L
L L d H H H L L L L L L L Q=d
Memory (no action) H H X X X X q g1 g2 g3 4 as ge g7
Addressable latch H L d L L L Q=d qq (o3 Qs d4 ds ds qr
H L d H L L q Q=d q ds Q4 ds de a7
H L d L H L do g1 Q=d aqgs 4 ds ds a7
H L d H H L q a1 a2 Q=d a4 ds de a7
H L d L L H o o] g2 g3 Q=d gs d6 g7
H L d H L H q a1 a2 as Q4 Q=d ae a7
H L d L H H q o] g2 g3 Q4 ds Q=d a7
H L d H H H q a1 g2 g3 4 ds g6 Q=d
[11 H=HIGH voltage level;
L = LOW voltage level;
X =don't care;
d = HIGH or LOW data one set-up time prior to the LOW-to-HIGH LE transition;
q = lower case letter indicates the state of the referenced input one set-up time prior to the LOW-to-HIGH transition.
74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Table 4. Operating mode select tablel1l

LE MR Mode

L H Addressable latch mode
H Memory mode

L L Demultiplexer mode
L Reset mode

[11 H=HIGH voltage level; L = LOW voltage level.

7. Limiting values

Table 5.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Max Unit
Vee supply voltage -0.5 +7.0 Vv

lik input clamping current Vi<-05VorV,>Vec+05V - +20 mA
lok output clamping current Vo<-05VorVg>Vec+05V - +20 mA
lo output current Vo=-05VtoVec+0.5V - +25 mA
lcc supply current - +70 mA
IeND ground current -70 - mA
Tstg storage temperature -65 +150 °C
Piot total power dissipation [ - 500 mwW

[11 The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
[2] For SO16 package: Pyt derates linearly with 8 mW/K above 70 °C.

For TSSOP16 package: P derates linearly with 5.5 mW/K above 60 °C.
For DHVQFN16 package: Py derates linearly with 4.5 mW/K above 60 °C.

74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.

Product data sheet Rev. 1 — 30 July 2012 5 of 20



NXP Semiconductors 74HC259-Q1 00, 74HCT259-Q100

8-bit addressable latch

8. Recommended operating conditions

Table 6. Recommended operating conditions
Voltages are referenced to GND (ground = 0 V)

Symbol Parameter Conditions 74HC259-Q100 74HCT259-Q100 Unit
‘Min 'Typ ‘Max Min ‘Typ ‘Max

Vee supply voltage 20 5.0 6.0 4.5 5.0 5.5 \Y

V| input voltage 0 - Vee 0 - Vee \%

Vo output voltage 0 - Vee 0 - Vee \%

Tamb ambient temperature -40 - +125 -40 - +125 °C

AYAV input transition rise and fall rate Vg =2.0V - - 625 - - - ns/V
Vec=4.5V - 1.67 139 - 1.67 139 ns/V
Vec=6.0V - - 83 - - - ns/\V

9. Static characteristics

Table 7.  Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions 25°C —40 °C to +85 °C —40 °C to +125 °C | Unit
Min | Typ | Max Min ‘ Max Min Max

74HC259-Q100

Vi HIGH-level Veg=2.0V 15 12 - 15 y 15 Y
input voltage ;.. =45V 315 24 - 315 - 3.15 -V
Voe =6.0V 42 32 - 4.2 y 4.2 -V
ViL LOW-level Veg=2.0V - 08 05 - 05 - 05 V
input voltage /.. =45 - 21 135 - 1.35 - 135 V
Vg =6.0V - 28 18 - 1.8 - 18 V
Vou HIGH-level Vi=VigorVy
outputvoltage | - 50 ,A;Vec=20V 19 20 - 1.9 - 1.9 Y
lo=-20 pA: Ve =45V 44 45 - 4.4 - 4.4 -V
lo=-20 uA: Vec =60V 59 6.0 - 5.9 - 5.9 -V
lo=-40mA;Vec =45V 398 432 - 384 - 37 -V
lo=-52mA;Vec=6.0V 548 581 - 534 - 5.2 Y
VoL LOW-level Vi=VigorVy
outputvoltage | = 50 A Vg = 2.0V - 0 01 - 0.1 - 01 V
lo = 20 pA; Vog = 4.5V - 0 0.1 - 0.1 - 01 Vv
lo = 20 pA; Ve = 6.0 V - 0 0.1 - 0.1 - 01 Vv
lo=40mA;Vec =45V - 015 026 - 0.33 - 04 V
lo=52mA;Vec=6.0V - 0.16 026 - 0.33 - 04 Vv
I input leakage V| = V¢ or GND; - - +0.1 - +1 - +1 pA
current Vec=6.0V
lcc supply current V|, =Vgc or GND; lp =0 A; - - 8.0 - 80 - 160 pA
Voc=6.0V
74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Table 7.  Static characteristics ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions 25°C —40 °C to +85 °C
Min  Typ Max @ Min \ Max
C input - 3.5 - - -
capacitance
74HCT259-Q100
ViH HIGH-level Vee=4.5Vto 55V 20 16 - 2.0 -
input voltage
ViL LOW-level Vec=4.5V1t055V - 1.2 08 - 0.8
input voltage
Von HIGH-level Vi=VijorVi;Vec =45V
outputvoltage 1, = 20 A 44 45 - 44 -
lo=-4.0mA 3.98 4.32 - 3.84 -
VoL LOW-level Vi=VigorV;Vec=4.5V
outputvoltage | = 50 A Vg =45V - 0 0.1 - 0.1
lo=5.2mA;Vcc=6.0V - 0.15 0.26 - 0.33
I input leakage V| = V¢ or GND; - - +0.1 - +1
current Vec =55V
lcc supply current V|, =Vgc or GND; lp = 0 A; - - 8.0 - 80
VCC =55V
Alcc additional Vi=Vee—21V;lo=0A;
supply current  other inputs at V¢ or GND;
Vec=4.5Vt055V
pin An, LE - 150 540 - 675
pin D - 120 432 - 540
pin MR - 75 270 - 338
C input - 3.5 - - -

capacitance

—40 °C to +125 °C |Unit
Min ] Max
- - pF
2.0 - \Y
- 0.8 V
4.4 -V
3.7 - V
- 0.1 V
- 0.4 \Y
- +1 pA
- 160  pA
- 735  uA
- 588 LA
- 368 pA
- - pF

74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers.
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10. Dynamic characteristics

Table 8. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 12.

Symbol |Parameter Conditions 25°C —40 °C to +85 °C —40 °C to +125 °C | Unit
Min ‘Typm \Max Min | Max  Min | Max |
74HC259-Q100
tpd propagation D to Qn; see Figure 6 2
delay Voo =20V - 58 185 - 230 - 280 ns
Vec =45V - 21 37 - 46 - 56 ns
Vec=5.0V; CL=15pF - 18 - - - - - ns
Vee=6.0V - 17 31 - 39 - 48 ns
An to Qn; see Figure 7 2|
Vee=2.0V - 58 185 - 230 - 280 ns
Vec =45V - 21 37 - 46 - 56 ns
Veec=5.0V; C =15 pF - 17 - - - - - ns
Vec=6.0V - 17 31 - 39 - 48 ns
LE to Qn; see Figure 8 2]
Veec=2.0V - 55 170 - 215 - 255 ns
Vec=4.5V - 20 34 - 43 - 51 ns
Vec=5.0V; CL=15pF - 17 - - - - - ns
Vec=6.0V - 16 29 - 37 - 43 ns
tpHL HIGH to LOW MR to Qn; see Figure 9
zrecl’;’;gaﬁon Vg =2.0V - 50 155 - 195 - 235 ns
Vec =45V - 18 31 - 39 - 47 ns
Vec=5.0V; C.=15pF - 15 - - - - - ns
Vee=6.0V - 14 26 - 33 - 40 ns
t transition time  see Figure 8 B
Vec =20V - 19 75 - 95 - 119 ns
Vec =45V - 7 15 - 19 - 22 ns
Vec=6.0V - 6 13 - 16 - 19 ns
tw pulse width LE HIGH or LOW;
see Figure 8
Vee=2.0V 70 17 - 90 - 105 - ns
Vec =45V 14 6 - 18 - 21 - ns
Vee=6.0V 12 5 - 15 - 18 - ns
MR LOW; see Figure 9
Vee=2.0V 70 17 - 90 - 105 - ns
Veec=4.5V 14 6 - 18 - 21 - ns
Vec=6.0V 12 5 - 15 - 18 - ns
74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Table 8. Dynamic characteristics ...continued
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 12.

Symbol |Parameter Conditions 25°C —40 °C to +85 °C |—40 °C to +125 °C |Unit
Min \Typm \Max Min  Max  Min | Max
tsu set-up time D, An to LE;
see Figure 10 and
Figure 11
Vee=2.0V 80 19 - 100 - 120 - ns
Vec=4.5V 16 7 - 20 - 24 - ns
Vec=6.0V 14 6 - 17 - 20 - ns
th hold time D to E; see Figure 10
and Figure 11
Vee=2.0V 0 -19 - 0 - 0 - ns
Vec=4.5V 0 -6 - 0 - 0 - ns
Vec=6.0V 0 -5 - 0 - 0 - ns
An to LE; see Figure 10
and Figure 11
Vec=2.0V 2 -1 - 2 - 2 - ns
Vec=4.5V 2 -4 - 2 - 2 - ns
Vec=6.0V 2 -3 - 2 - 2 - ns
Cep power fi=1 MHz; [ . 19 - - - - - pF
dissipation V|, =GND to V¢c
capacitance
74HCT259-Q100
tpd propagation D to Qn; see Figure 6 21
delay Voc =45V - 23 39 - 49 - 59 s
Vec=5.0V; C.=15pF - 20 - - - - - ns
An to Qn; see Figure 7 21
Vee=4.5V - 25 41 51 62 ns
Vec=5.0V; CL=15pF - 20 - - - - - ns
LE to Qn; see Figure 8 (21
Vec=4.5V - 22 38 - 48 - 57 ns
Vee =5.0V; CL=15pF - 20 - - - - - ns
tPHL HIGH to LOW MR to Qn; see Figure 9
z;‘l’;’;ga“m Veg=4.5V - 23 39 - 49 ) 59 s
Vec=5.0V; C_=15pF - 20 - - - - - ns
ty transition time  see Figure 8 &)
Vec =45V - 7 15 - 19 - 22 ns
tw pulse width LE HIGH or LOW;
see Figure 8
Vec=4.5V 19 11 - 24 - 29 - ns
MR LOW; see Figure 9
Vec=4.5V 18 10 - 23 - 27 - ns
74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Table 8. Dynamic characteristics ...continued
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 12.

Symbol |Parameter Conditions 25°C —40 °C to +85 °C |—40 °C to +125 °C |Unit
Min \Typm \ Max  Min | Max  Min Max
tsu set-up time D, An to LE;
see Figure 10 and
Figure 11
Vec=4.5V 17 10 - 21 - 26 - ns
th hold time D to LE; see Figure 10
and Figure 11
Vec =45V 0 -8 - 0 - 0 - ns
An to E; see Figure 10
and Figure 11
Vec=4.5V 0 -4 - 0 - 0 - ns
Cep power fi=1 MHz; @ - 19 - - - - - pF
dissipation Vi=GNDtoVgc-15V
capacitance
[11 Typical values are measured at nominal supply voltage (Vcc = 3.3V and Ve = 5.0 V).
[2] tpqis the same as tp y and tppy.
[3] tiis the same as tty. and tr p.
[4] Cppis used to determine the dynamic power dissipation (Pp in pW).
Pp = Cpp x Vccz x fix N+ Z(Cp x V002 x fo) where:
fi = input frequency in MHz;
f, = output frequency in MHz;
C. = output load capacitance in pF;
Ve = supply voltage in V;
N = number of inputs switching;
¥(CyL x Vec? x f,) = sum of the outputs.
11. Waveforms
Vee
D input *VM
GND
- |=tPHL -+ =tpLH
VoH
Qn output Vm
Vou 001aah123
Measurement points are given in Table 9.
VoL and Vpy are typical voltage output levels that occur with the output load.
Fig 6. Data input to output propagation delays
74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Vee
An input Vm
GND
- tpHL - tpLH
VoH
Qn output Vm
V
oL 001aah122

Measurement points are given in Table 9.
VoL and Vpy are typical voltage output levels that occur with the output load.

Fig 7. Address input to output propagation delays
Vee
D input \ / \
GND
Vee —\
GND

LE input \VM
-ty —
~— tpHL—> <— tpLH —

VoH ﬁVY
Qn output VM

VoL

— e tTHL — ety
001aaj446

Measurement points are given in Table 9.
VoL and Vpy are typical voltage output levels that occur with the output load.

Fig 8. Enable input to output propagation delays and pulse width

Vee —\
MR input

GND

\VM

-~y ——

~——tpHL—

VoH

Qn output Vm

V,
oL 001aah124

Measurement points are given in Table 9.
VoL and Vpy are typical voltage output levels that occur with the output load.

Fig9. Master reset input to output propagation delays

74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Vee

LE input
GND

- | tsy |e
]t [ — th

Vee

D input
GND
VoH

Qn output = Q=D

VoL

001aah125

Measurement points are given in Table 9.

The shaded areas indicate when the input is permitted to change for predictable output performance.

VoL and Vpy are typical voltage output levels that occur with the output load.

Fig 10. Data input to latch enable input set-up and hold times
Vce
An input Vm ADDRESS STABLE
GND
— tSU -— — th e—
Vce
LE input Vm
GND
001aah126
Measurement points are given in Table 9.
The shaded areas indicate when the input is permitted to change for predictable output performance.
VoL and Vpy are typical voltage output levels that occur with the output load.
Fig 11. Address input to latch enable input set-up and hold times
Table 9. Measurement points
Type Input Output
VM VM VX VY
74HC259-Q100 0.5V¢e 0.5V¢c 0.1Vce 0.9V¢e
74HCT259-Q100 1.3V 1.3V 0.1Vge 0.9V¢ce

74HC_HCT259_Q100 All information provided in this document is subject to legal disclaimers.
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tw |
VI—50% Y /
negative
pulse Vm Vm
10 %
oV
- tf ‘+ -t e
— tr r— — tf |—
\
" 90 %
positive
pulse Vm Vi
oV 10 % # \
tw
Vee Vee
Vo R  S1 J
— open
™)
001aad983
Test data is given in Table 10.
Definitions test circuit:
Rt = Termination resistance should be equal to output impedance Z, of the pulse generator.
C. = Load capacitance including jig and probe capacitance.
R, = Load resistance.
S1 = Test selection switch
Fig 12. Load circuit for measuring switching times

Table 10. Test data

Type Input Load S1 position
Vi t, t CL RL tPHL, tPLH

74HC259-Q100 Vee 6 ns 15 pF, 50 pF 1kQ open

74HCT259-Q100 3V 6 ns 15 pF, 50 pF 1kQ open

74HC_HCT259_Q100
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12. Package outline

S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

Oly]

z

HHHH

|
| T Q
A —
pin 1 index i
/- | f e
1 LP
FBBEHEHE o
‘ detail X
-~ [e] by
0 2.5 5 mm
L M |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A 1 1 1
UNIT | oo | A1 | A2 | A3 bp c pM | EM | e He L Lp Q v w y zM |
0.25 | 145 049 | 0.25 | 10.0 | 4.0 6.2 1.0 0.7 0.7
mm .75 0.10 | 1.25 0.25 036 | 0.19 | 9.8 3.8 1.27 5.8 1.0 0.4 0.6 0251025 | 01 0.3 8°
) 0.010 | 0.057 0.019 |0.0100| 0.39 | 0.16 0.244 0.039 | 0.028 0.028| 0°
inches | 0.069 | 4 004 | 0.049 | %" | 0.014 |0.0075 038 | 0.15 | %% | 0.228 | %941 | 0,016 | 0.020 | 00T | 001 | 0004 445
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
99-12-27-
SOT109-1 076E07 MS-012 = @ 030919
Fig 13. Package outline SOT109-1 (SO16)
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TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SO0T403-1
- D - e—— E——=p—A]
s ’\\}
c%: ] i kL—l /
/
(Ol ] ‘ He = " =[V@[A]

-
NlinilikiNini

T
] N A2 * (A3)
pin/1 index i Ac E_W ] %J 'I‘
O f [} fe

©

b %HHHB S
JL

o)
N
[¢]
o
3
3

DIMENSIONS (mm are the original dimensions)

A 1 2 1
UNIT | | A1 | Az | As | bp c DM | E@| e He L Lp Q v w y zMW| ¢

o
0.15 | 0.95 0.25 0.30 | 0.2 5.1 4.5 0.65 6.6 1 075 | 04 02 | 013 | 01 0.40 8

mm- 11 505 | 080 019 | 01 | 49 | 43 6.2 050 | 0.3 0.06 | 0°

Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

SOT403-1 MO-153 = @ o

ISSUE DATE

Fig 14. Package outline SOT403-1 (TSSOP16)
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