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Description

The HD74LV221A features output pulse-duration control by three methods. In the first method, the A
input islow and the B input goes high. In the second method, the B input is high and the A input goes low.
In the third method, the A input islow, the B input is high, and the clear (CLR) input goes high.

The basic pulse duration is programmed by selecting external resistance and capacitance values. The
external timing capacitor must be connected between Cext and Rext/Cext (positive) and an external resistor
connected between Rext/Cext and V .

To obtain variable pulse durations, connect an external variable resistance between Rext/Cext and VCC.
Pulse duration can be reduced by taking CLR low.

Features

e Vcc=20V to5.5V operation

o AllinputsV\y (Max.) =55V (@Vcc =0V t05.5V)

e All outputs Vo (Max.) =55V (@Vcc =0V)

e Output current £6 MA (@Vcc=3.0V t03.6V), 212 A (@Vcc =45V t05.5V)
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Function Table

Inputs Outputs
CLR A B Q Q
L X X L H
X H X L H
X X L L H
H L f n v
H 1 H n his
1 L H Ju U
Note: H: High level
L: Low level
X: Immaterial
t: Low to high transition
L High to low transition
s High level pulse
~: Low level pulse
Pin Arrangement
1A 16 vee
1B 15| 1Rext / Cext
1CLR 14] 1cext
1Q 13 1Q
2Q 12| 20
2Cext | 6] 11] 2CLR
2Rext / Cext 10| 2B
GND 9] 2A

(Top view)
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Absolute Maximum Ratings

Item Symbol Ratings Unit Conditions
Supply voltage range Vee -0.5t07.0 \%
Input voltage range** vV -0.5t07.0 v
Output voltage range*l’ 2 Vo -05t0Vee+05 V Output: H or L
-0.5t07.0 Vcc: OFF
Input clamp current lik -20 mA Vi<0
Output clamp current lok +50 mA Vo <0orVo>Vcc
Continuous output current lo 25 mA Vo =010 Vcc
Continuous current through Icc or lenp +50 mA
Vcc or GND
Maximum power dissipation Pr 785 mw SOP
at Ta = 25°C (in still air)*®
500 TSSOP
Storage temperature Tstg —65 to 150 °C

Notes: The absolute maximum ratings are values which must not individually be exceeded, and furthermore,
no two of which may be realized at the same time.

1. The input and output voltage ratings may be exceeded if the input and output clamp-current
ratings are observed.

2. This value is limited to 5.5 V maximum.
3. The maximum package power dissipation was calculated using a junction temperature of 150°C.
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Recommended Operating Conditions

Item Symbol Min Typ Max Unit Conditions
Supply voltage range Vce 2.0 — 5.5 \%
Input voltage range \/ 0 — 5.5 \%
Output voltage range Vo 0 — Vce \%
Output current lon — — -50 HA Vee=2.0V
— — -2 mA Vcc=23t02.7V
— — -6 Vec=3.0t03.6 V
— — =12 Vcc=45t055V
loL — — 50 PA Vec=2.0V
— — 2 mA Vec=23t02.7V
— — 6 Vec=3.0t03.6 V
_ — 12 Vcc=45t055V
Input transition rise or fall rate At /Av 0 — 200 ns/V Vec=231027V
0 — 100 Vcc=3.0t0 3.6V
0 — 20 Vcc=4.5t055V
External timing registance Rext 5 — — kQ Vec=2.0V
1 — — Vec 223V
External timing capacitance Cext — unlimited — F
Power-up ramp rate At /AVee 1 — — ms/V
Operating free-air temperature Ta -40 — 85 °C

Note: Unused or floating inputs must be held high or low.

L ogic Diagram

A DC T ol o
B —_ —_
Q Q
CLR
O
CLR
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DC Electrical Characteristics

Ta=-40to85°C

Item Symbol Ve (V)* Min Typ Max Unit  Test Conditions
Input voltage ViH 2.0 15 — — \Y,

231t02.7 Vccx0.7 — —

3.0t03.6 Vccx0.7 — —

451055 Vccx0.7 — —

ViL 2.0 — — 0.5

23t027 — — Vce x0.3

30036 — — Vee x0.3

451055 — — Vce x0.3
Output voltage  Von Min to Vee—0.1 — — \% loL =50 pA

Max

2.3 2.0 — — loL = -2 mA

3.0 248 — — loL =—6 mA

4.5 3.8 — — loL =-12 mA

VoL Min to — — 0.1 \Y loL = 50 pA

Max

2.3 — — 0.4 loL =2 mA

3.0 — — 0.44 loL = 6 MA

4.5 — — 0.55 loL =12 mA
Input current Iin 0to 5.5 — — 1 MA Vin=5.5V or GND
Input current Iin 55 — — +2.5 HA Vin = Ve or GND
Rext / Cext
Quiescent Icc 5.5 — — 20 MA ViN=Vccor GND, Io =0
supply current
Active state Alcc 2.3 — — 220 HA Vin = Ve or GND
supply current Rext/Cext = 0.5 Vcc
(per circuit)

3.0 280

4.5 650

5.5 975
Output leakage  lorr 0 — — 5 PA Vo=55V
current
Input CiN 3.3 — 4.0 — pF V| =Vcc or GND
capacitance

Note: For conditions shown as Min or Max, use the appropriate values under recommended operating
conditions.
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Switching Char acteristics

Vee=25+02V

Ta=25°C Ta=-401t0 85°C
FROM TO

Iltem Symbol  Min Typ Max  Min Max Unit Test Conditions (Input) (Output)
Propa- tpLH — 133 314 1.0 37.0 ns CL=15pF AorB QorQ
gation tpHL
delay time

— 155 36.0 1.0 42.0 CL =50 pF

— 109 25.0 1.0 29.5 CL=15pF CLR QorQ

— 125 328 1.0 34.5 CL =50 pF

— 135 334 10 39.0 CL=15pF CLR QorQ

— 159 38.0 1.0 44.0 CL =50 pF (Trigger)
Pulse tw 6.0 — — 6.5 — ns A, B or CLR
width
Output two — 170 260 — 320 ns CL =50 pF,
pulse Cext = 28 pF, Rext =2 kQ
width

90 100 110 90 110 Hs CL =50 pF,

Cext = 0.01 pF, Rext = 10 kQ
09 10 11 0.9 11 ms CL =50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Atwo — +1 — — — % CL =50 pF
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Switching Char acteristics (cont)

Vee=33+03V

Ta=25°C Ta=-401t0 85°C
FROM TO

Iltem Symbol  Min Typ Max  Min Max Unit Test Conditions (Input) (Output)
Propa- tpLH — 9.9 206 1.0 24.0 ns CL=15pF AorB QorQ
gation tpHL
delay time

— 116 241 10 27.5 CL =50 pF

— 8.3 158 1.0 18.5 CL=15pF CLR QorQ

— 9.7 19.3 1.0 22.0 C_L =50 pF

— 9.9 224 1.0 26.0 CL=15pF CLR QorQ

— 116 259 10 29.5 CL =50 pF (Trigger)
Pulse tw 50 — — 5.0 — ns A, B or CLR
width
Output two — 150 240 — 300 ns CL =50 pF,
pulse Cext = 28 pF, Rext =2 kQ
width

90 100 110 90 110 Hs CL =50 pF,

Cext = 0.01 pF, Rext = 10 kQ
09 10 11 0.9 11 ms CL =50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Atwo — +1 — — — % CL =50 pF
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Switching Char acteristics (cont)

Vee=5.0+05V

Ta=25°C Ta=-401t0 85°C
FROM TO

Iltem Symbol  Min Typ Max  Min Max Unit Test Conditions (Input) (Output)
Propa- tpLH — 7.3 120 1.0 14.0 ns CL=15pF AorB QorQ
gation tpHL
delay time

— 8.7 140 1.0 16.0 CL =50 pF

— 6.2 9.4 1.0 11.0 C_L=15pF CLR QorQ

— 7.4 114 1.0 13.0 C_L =50 pF

— 7.3 129 1.0 15.0 CL=15pF CLR QorQ

— 8.6 149 1.0 17.0 CL =50 pF (Trigger)
Pulse tw 50 — — 5.0 — ns A, B or CLR
width
Output two — 140 200 — 240 ns CL =50 pF,
pulse Cext = 28 pF, Rext = 2 kQ
width

90 100 110 90 110 Hs CL =50 pF,

Cext = 0.01 pF, Rext = 10 kQ
09 10 11 0.9 11 ms CL =50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Atwo — +1 — — — % CL =50 pF
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Operating Characteristics

C_. =50 pF
Ta=25°C
Item Symbol  Vcc (V) Min Typ Max Unit Test Conditions
Power Crp 3.3 — 74.0 — pF f=10 MHz
dissipation
capacitance
5.0 — 86.0 —
Test Circuit
Vee
Cext  Rext Cext = 28 pF or 100 pF or 0.01 uF or 0.1 pF
—|+ Rext = 1 kQ or 2 kQ or 10 kQ
V
cc Cext Rext/ VCC

Cext
? A Q Output
Refer
CL =15 pF or 50 pF

to
Input O——Func-
tion

Table

(o8]

(9]

Output

37
o)
e

CL =15 pF or 50 pF

Note : Cr includes the probe and jig capacitance.
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Timing diagram

—
I_I

LR
Cext
Q

tw tw tw i

Caution in use

In order to prevent any malfunctions due to noise, connect a high frequency
performance capacitor between Vcc and GND, and keep the wiring between the
External components and Cext, Rext/Cext pins as short as possible.

Large values of Cext may cause problems when powering down the HD74LV221A

because of the amount of energy stored in the capacitor. When a system containing

this device is powered down, the capacitor may discharge from Vcc through the protection
diodes at pin 7 or pin 15.

Current through the input protection diodes must be limited to 20 mA, therefore, the turn-off
time of the Vcc power supply must not be faster than t = Vcc « Cext/(20 mA). For example,

if Vcc =5V and Cext = 22 pF, the Vcc supply must turn off no faster thant = (5 V) » (22 uF)/
20 mA = 5.5 ms. This is usually not a problem because power supplies are heavily filtered
and cannot discharge at this rate.

When a more rapid decrease of Vcc to zero volts occurs, the HD74LV221A may sustain damage.
To avoid this possibility, use an external calmping diode.

The input pins for unused circuit should be used under conditions to fix the outputs to avoid
malfunction cased by noises. Also, it's recommended that Rext / Cext terminals are open and
external parts are not connected to.
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HD74LV221A

* Waveform -1 i

90% ’E Vee
A 50%
Input A \(10% -
tr
/ 90% Vee
Input B / 50%
10% GND
_ 90% Vee
Input CLR 50%
— 10% 4 10% GND
tpLH (trigger) toHL
/ \ VoH
Output Q / 50% Ve \50% Vee
VoL
tpHL (trigger) tpLH
\ / Vo
Output Q \50% Vee / 50% Ve
VoL
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HD74LV221A

* Waveform — 2

tr 5 tr

B 90%  90% 90% Vee
Input A 50% 50% 50%
10% 10% GND
tw (H) ‘ tw (L) -
ts tr L ts
— V
90% i 90%  90% cc
Input B 50% / 50% 50%
10% 10% 10% GND
tw (L) B tw (H) |
Von
Output Q 50% Ve 50% Ve
Voo
ty (out)
VoH
Output Q 50% Ve 50% Vce
Vo
Notes: 1. Input waveform: PRR <1 MHz, Zo=50 Q, t,<3ns, t;<3ns

2. The output are measured one at a time with one transition per measurement.
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Application Data

two (Us)

Output pulse width

10000.0

1000.0

100.0

10.0

Vece=25V

—e— 1kQ

—8B— 10kQ
—<— 100 kQ
—X— 1 MQ

Timing capacitance

Cext (pF)

HITACHI
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Vcec =33V
10000.0 F——rrrr—r—TTTr —rrrrr —r—rrr 9
_ 1oo0.0 E
(2] 3
=2 ]
- ]
E ]
100.0 & .
< E
) ]
2 ]
& g
2 10.0 E <
o 3 ]
g Rext
3 g —e— 1kQ
10 E —8— 10kQ
—O— 100 kQ
—%— 1 MQ
0.1 X =
102 10 104 10° 10° 107
Timing capacitance  Cext (pF)
Vce=5.0V
10000.0 F—T—Trrrrr—T—TTrr —r—rrrry —rrrrr o
. 1000.0 E E
7)) = =
=2 C ]
o - ]
E )- b
100.0 E i E
o F 3
T i ]
2 [ ]
3 4
= 10.0 E A e
o 3 E
g Rext
3 g —e— 1kQ
10 E —B— 10kQ 3
: —o— 100kQ|
- —— 1 MQ ]
0.1 X bt
102 10 104 10° 10° 107
Timing capacitance  Cext (pF)
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Rext =2 kQ
14 T ................x....x....
[ Cext |
13 F —e— 1000 pF 1
X : —8— 10000 pF ]
- —<&— 100000 pF ]
kS —>— 1000000 pF| ]
s 1.2
[}
%)
=
= i
3 1.1
5
o
©
c 1.0 N
Q 3 Y p
L2 - J
= [ ]
o [ ]
O 0.9
0.8 [ Ll il Ll bl Ll il Ll il Ll bl Ll il Ll il ]
2.0 35 4.0 4.5 5.0 5.5 6.0
Supply voltage V¢ (V)
Rext = 10 kQ
[ Cext ]
« 1.3 [ —©— 1000 pF L]
A —+&— 10000 pF -
< [ —©&— 100000 pF | ]
5 [ —— 1000000 pF|
s 1.2
(] -
%) ]
>
2 ]
2 1.1
= i
3 ]
B = P
€ 1.0 N
Q 4
(8] L
= [ $
()
2 [ ]
O 09 F ]
08 L ]
2.0 35 4.0 4.5 5.0 55 6.0

Supply voltage V¢ (V)
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Package Dimensions

Unit: mm
10.06
10.5 Max
16/ 00000000'°
@)
D 10
o Te}
1 UOO0oood g
8|3 7.8073%
< o|o
]
*T» 0.80 Max = :\"' g 1.15
o NN
i:L I N £.° n(— ¥
| YN ¥y o oo
e o
127 S 0.70 +0.20
+
o
-«
*0.42 + 0.08 o
0.40 = 0.06
Hitachi Code FP-16DA
JEDEC -
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Mass (reference value) 0.24 g
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Unit: mm
9.9
10.3 Max
lennnnonnn ®
o [To)
)GD
1000000TT
1.27 3 oo
g S5 6102838
0.635 Max T 3 3 1.08
-1t I4, g |*
= o l=ll=)
> ¥ 0°—8°
*0.42 + 0.08 0.60856 L
0.40 £ 0.06
Hitachi Code FP-16DN
JEDEC Conforms
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Mass (reference value) 0.15g
Unit: mm
1.0
—
6.40 £ 0.20 ==\
,\ \y

1.10 Max

*Dimension including the plating thickness
Base material dimension

*0.17 £ 0.05

0.15+£0.04

’%oﬂ g’

0.5010.10‘ !

=
33
T
N~
Q
(=}
Hitachi Code TTP-16DA
JEDEC -
EIAJ -
Mass (reference value) 0.05¢g
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Disclaimer

1.

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as in aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable failure
rates or failure modes in semiconductor devices and employ systemic measures such as fail-safe devices,
so that the equipment incorporating the Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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