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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and morereliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may |lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as a reference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, agorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate al information as a total system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for use in adevice
or system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of aproduct contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under alicense from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Description

The HA17339A and HA 17339 series products are comparators designed for general purpose, especially for
power control systems.

These | Cs operate from a single power-supply voltage over a wide range of voltages, and feature a reduced
power-supply current since the supply current isindependent of the supply voltage.

These comparators have the merit which ground is included in the common-mode input voltage range at a
single-voltage power supply operation. These products have a wide range of applications, including limit
comparators, simple A/D converters, pulse/square-wave/time delay generators, wide range VCO circuits,
MOS clock timers, multivibrators, and high-voltage logic gates.

Features

* Wide power-supply voltage range: 2 to 36 V

«  Very low supply current: 0.8 mA

e Low input bias current: 25 nA

e Low input offset current: 5 nA

¢ Low input offset voltage: 2 mV

¢ The common-mode input voltage range includes ground.

* Low output saturation voltage: 1 mV (5 pA), 70mV (1 mA)
< Output voltages compatible with CMOS logic systems
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Featuresonly for “A” series

e Low electro-magnetic susceptibility

Measurement Condition
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Ordering Information

Type No.

Application

Package

HA17339AP

HA17339ARP

HA17339AFP

Industrial use

Commercial use

DP-14

FP-14DN

FP-14DA

HA17339

HA17339F

Commercial use

DP-14

FP-14DA
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HA17339/A Series

Pin Arrangement

Vout2 [ 1 | 14| vout3
voutl | 2 | 13] Vouta

Vee [ 3] ]{1\ A [12]GND
Vin(-)1 [ 4 | 11] vin(+)4
Vin(+)1 [ 5 | 10] vin(-)4
Vin(-)2 [ 6 | 9 | vin(+)3
Vin(+)2 Ej [: ] [E Vin(-)3

(Top view)

Circuit Structure (1/4)

© ©

Q2 Qs
Vin(+) Q Qs
Vout
Qg
Vin(=) o
Q7
oL !
5 \95
777 777
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HA17339/A Series

Absolute Maximum Ratings (Ta= 25°C)

Ratings
Item Symbol 17339AP 17339AFP 17339ARP 17339 17339F Unit
Power supply voltage Vee 36 36 36 36 36 \%
Differential input voltage  Vin(diff) Ve Ve Ve Ve Ve \Y
Input voltage Vin -0.3t0 -0.3t0 -0.3t0 -0.3t0 -0.3t0 \%
+VCC +VCC +VCC +VCC +VCC
Output current lout *2 20 20 20 20 20 mA
Allowable power P; 625 ** 625 *3 625 *3 625 *! 625 *3 mw
dissipation
Operating temperature Topr -40 to +85 -40 to +85 —-40 to +85 -20to +75 -20to +75 °C
Storage temperature Tstg -55to +125 -55to+125 -55to+125 -55to+125 -55t0+125 °C
Qutput pin voltage Vout 36 36 36 36 36 \%

Notes: 1. These are the allowable values up to Ta = 50°C. Derate by 8.3 mW/°C above that temperature.

2. These products can be destroyed if the output and V.. are shorted together. The maximum
output current is the allowable value for continuous operation.

3. Tjmax = 6j-a - Pcmax + Ta (6j-a; Thermal resistor between junction and ambient at set board
use).

The wiring density and the material of the set board must be chosen for thermal conductance of
efficacy board.

And P max cannot be over the value of P,.

. 40mm”
240 2 b
220 \
S 200 \ 1
$ 180 | Sop
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§ 160 U q\% o 1.5 t epoxy
R R
8 140 So g
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% 120 Vy?‘/) g a. Class epoxy board of 10% wiring density
£ 100l \OO\O;'OO( ™~ b. Class epoxy board of 30% wiring density
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{
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L'.r
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Thermal conductance of efficacy board (W/m °C)
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HA17339/A Series

Electrical Characteristics (V.. =5V, Ta=25°C)

Item Symbol  Min Typ Max Unit Test Condition

Input offset Vo O 2 7 mV Output switching point:
voltage when V, = 1.4V, R = 0Q
Input bias current | 25 250 nA Iinesy OF Iy

Input offset lo 5 50 nA vy ~ Iinesy

current

Common-mode Ve 0 O Ve =15 V

input voltage **

Supply current lec O 0.8 2 mA R =

Voltage Gain A, 0 200 O VimV R, =15kQ

Response time **  t, O 1.3 O ns Vo =5V, R =5.1kQ

Output sink losink 6 16 O mA Ving = 1V, Viyey = 0, Vo £ 1.5V
current

Output saturation V. sat O 200 400 mV Ving = 1V, Viywy = 0,

voltage losink = 3mA

Output leakage lo O 0.1 O nA Vinw = IV, Viy,, =0, Vo, =5V

current

Notes: 1.

either one of the input signal voltages.

2. The stipulated response time is the value for a 100 mV input step voltage that has a 5 mV
overdrive.

RENESAS

Voltages more negative than -0.3 V are not allowed for the common-mode input voltage or for
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Test Circuits

1. Input offset voltage (V,o), input offset current (1,,), and Input bias current (I,g) test circuit

Rf 5k

Rg 50

Rg 50

Vou |

Vi = | o1

107 1+ Rf/Rg
Voo -V,

o = 4 Yoz = Voul

R(L + Rf/ Rg)

- |1Voa—Vos|

e = 5 [R(1 + Rf/ Rg)

(mv)

(nA)

(nA)

SW1 Sw2 Vout
On On VOl
Off Off Voo
On Off Vo3
Off On Vo4

1

Vei= =V
C1 2 CcC

Vep = 1.4V

2. Output saturation voltage (Vo sat) output sink current (losink), and common-mode input voltage (V)

test circuit
VCC
50
sw2 1.6k

SW1d1 1 =
It
T"Cl 5k 50?%50
-

e

3. Supply current (Ic) test circuit

v

Item VCl Vc2 Vc3 Swi SW2 SW3 Unit
Vpsat 2V ov 0 1 1 1at \Y
VCC =5V
Ves 3at
VCC =15V
losink 2V ov 1.5v 1 1 2 mA
Vem 2V -1to O 2 Switched 3 \%
Vee between
land?2
0 © Vce
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HA17339/A Series

4. Voltagegain (A,) test circuit (R, = 15kQ)

+V
20k

10k

30k
20k

-V

Ay =20 log Vo1 =Voa (dB)
Nz~ ViN2

5. Responsetime (tg) test circuit

5k 30k 50% 120k SW L 1oy
v o

tz: R = 5.1kQ, a100mV input step voltage that has a5mV overdrive

With V, not applied, set the switch SW to the off position and adjust V so that V4 isin the vicinity of
1.4v.

Apply V,y and turn the switch SW on.

90%

10%
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HA17339/A Series

Characteristic Curves
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HA17339/A Series

Output Sink Current losink (mA)
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HA17339/A Series

HA17339/A Application Examples

The HA17339/A houses four independent comparators in a single package, and operates over a wide
voltage range at low power from a single-voltage power supply. Since the common-mode input voltage
range starts at the ground potential, the HA17339/A is particularly suited for single-voltage power supply
applications. This section presents several sample HA17339/A applications.

HA17339/A Application Notes

1. Square-Wave Oscillator
The circuit shown in figure one has the same structure as a single-voltage power supply astable
multivibrator. Figure 2 shows the waveforms generated by this circuit.

Vee
100k 4.3k
Vee R
75pF §¢
A&
c HA1733 o Vout
VCC t
100k

100k7§ 100k

Horizontal: 2 V/div, Vertical: 5 ps/div, Voc =5V Horizontal: 5 V/div, Vertical: 5 ps/div, Ve = 15 V

Figure2 Operating Waveforms

RENESAS
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HA17339/A Series

2. Pulse Generator

The charge and discharge circuits in the circuit from figure 1 are separated by diodes in this circuit. (See
figure 3.) This allows the pulse width and the duty cycle to be set independently. Figure 4 shows the
waveforms generated by this circuit.

Vee
R, IM D, IS2076

R, 100k D, 1S2076

c
7'JT—SJ)IO': HA1733 +——0 Vout
M
1M§ M

Vee

Figure3 Pulse Generator

Horizontal: 2 V/div, Vertical: 20 ps/div, Vcc =5V Horizontal: 5 V/div, Vertical: 20 ps/div, Vcc = 15V

Figure4 Operating Waveforms

3. Voltage Controlled Oscillator

In the circuit in figure 5, comparator A, operates as an integrator, A, operates as a comparator with
hysteresis, and A; operates as the switch that controls the oscillator frequency. If the output Voutl is at
the low level, the A; output will go to the low level and the Al inverting input will become a lower
level than the A1 noninverting input. The A1 output will integrate this state and its output will increase
towards the high level. When the output of the integrator A, exceeds the level on the comparator A,
inverting input, A, inverts to the high level and both the output Voutl and the A; output go to the high
level. This causes the integrator to integrate a negative state, resulting in its output decreasing towards
the low level. Then, when the A; output level becomes lower than the level on the A, noninverting
input, the output Voutl is once again inverted to the low level. This operation generates a square wave
on Voutl and atriangular wave on Vout2.

RENESAS
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HA17339/A Series

Vee i Vee 100k Vee
500p—
100k Vee
- AL 3k 5 1K 3k
+Ve o—+ 10  |HA17339 T / + A,
0.1p—= 0.01p

+ HA17339 O Output 1
Frequency 20k ;
control 20k Vee/2o0—-
voltage vV,
nput S0k o O Output 2
Ag - Vecl2
Ve = 30V HA17339
+250mV < +V < +50V +

700Hz </ < 100kHz

Figure5 Voltage Controlled Oscillator

Basic Comparator

The circuit shown in figure 6 is a basic comparator. When the input voltage V  exceeds the reference
voltage V e, the output goes to the high level.

Vee

Vino— |+ 3kQ
HA17339
VRer O————

12

Figure6 Basic Comparator

Noninverting Comparator (with Hysteresis)

Assuming +V  is OV, when V. is applied to the inverting input, the output will go to the low level
(approximately 0V). If the voltage applied to +V  is gradually increased, the output will go high when
the value of the noninverting input, +V y X R/(R; + R,), exceeds +Vgg. Next, if +V is gradually
lowered, Vout will be inverted to the low level once again when the value of the noninverting input,
(Vout — V) x R/(R; + R,), becomes lower than V.. With the circuit constants shown in figure 7,
assuming V¢ = 15V and +V g = 6V, the following formula can be derived, i.e. +V  x 10M/(5.1M +
10M) > 6V, and Vout will invert from low to high when +V, is> 9.06V.

(Vout = V) x erile +V)y <6V

(Assuming Vout = 15V)

When +V,, is lowered, the output will invert from high to low when +V, < 1.41V. Therefore this
circuit has ahysteresis of 7.65V. Figure 8 shows the input characteristics.

RENESAS
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+Vin

Vee Vee
*Vegpo———— = 3k
R, HA17339 »—o Vout
.
51M 10M
R

Figure7 Noninverting Comparator

20

+Vin=0to 10 V

Vee =15V, +Vagr = 6 V

=
(2]

=
N

o<}

Output Voltage Vout (V)
N

o

5 10
Input Voltage V,y (V)

15

6.

Figure8 Noninverting Comparator 1/0 Transfer Characteristics

Inverting Comparator (with Hysteresis)

In this circuit, the output Vout inverts from high to low when +V, > (V. + Vout)/3. Similarly, the
output Vout inverts from low to high when +V, < V/3. With the circuit constants shown in figure 9,
assuming V. = 15V and Vout = 15V, this circuit will have a 5V hysteresis. Figure 10 shows the 1/0

characteristics for the circuit in figure 9.

Vee Vee

+Vino— >

M
Vee o

HA17339
+

. AN

le 1M

3k
»—o Vout

Figure9 Inverting Comparator

RENESAS
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N
o

[
o

Ve =15V

=
N

[ee]

N

Output Voltage Vout (V)

0 5 10
Input Voltage Vg (V)

15

7.

Figure10 Inverting Comparator 1/O Transfer

Zero-Cross Detector (Single-Voltage Power Supply)

Characteristics

In this circuit, the noninverting input will essentially beheld at the potential determined by dividing V¢
with 100kQ and 10kQ resistors. When V is OV or higher, the output will be low, and when V, is

negative, Vout will invert to the high level. (Seefigure 11.)

Vee

T

Vin o 51k 51k ~

182076i TA17339

lOOk% %100k Vee

5.1k

s—O Vout

ilok 20M

14

Figure1ll Zero-Cross Detector
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Package Dimensions

Unit: mm
19.20
20.32 Max
14
i T O e O e O e B x
]
Q=
D 1=
O ©l <
N~
CT T I T T
L 130 7
2.39 Max 7.62
! £l - !
\ = s
+0.10
2.54 +0.25 ‘ ‘ 0.48 +0.10 ) 0.25 005
T T o e
0°-15°
Hitachi Code DP-14
JEDEC Conforms
EIAJ Conforms
Mass (reference value) 0.97¢g
Unit: mm
10.06
10.5 Max o
14 nnnnnnnle W
@) 8
D Lo
() To)
1 goooooo 7
X | <
g S|Q | 7.80%6%
142 Max Q ol 115 |
N NN
sintsin Y —joo-g
o
. 0.70 +0.20
+
o
*0.42 + 0.08 .
0.40 + 0.06
$| 0.12 W
Hitachi Code FP-14DA
JEDEC —
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Mass (reference value) 0.23 g
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HA17339/A Series

Unit: mm

8.65
9.05 Max
14nnnnnnnl 8 @
O w
(o))
D(ID %)
1 0Oooooom 4
s 3
= S| 6101839
o +l
_...0.635 Max : S 1.08
P =
y E,# 00 — 80
1.27 0.608:5
*0.40 £ 0.06
Hitachi Code FP-14DN
JEDEC Conforms
) EIAJ Conforms
*Pd plating Mass (reference value) 0.13 g
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Cautions

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’ srights, including
intellectual property rights, in connection with use of the information contained in this document.

2. 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.

3. 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 aerospace, aeronautics, nuclear power, combustion control, transportation,

traffic, safety equipment or medical equipment for life support.

4. 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-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other

conseguential damage due to operation of the Hitachi product.
5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without

written approval from Hitachi.

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

products.
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