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VOLTAGE DETECTOR AZT70XX

General Description

The AZ70XX series ICs are under voltage detectors
with a built in voltage threshold and low power con-
sumption. The AZ70XX are specifically designed to
accurately monitor power supplies.

The AZ70XX use a precision on-chip voltage refer-
ence and a comparator to measure the input operating
voltage. These ICs can accurately reset the system after
detecting voltage at the time of switching power on and
instantaneous power off in various CPU systems and
other logic systems. The detect voltage thresholds are
2.3V/2.5V/2.7V/2.9V/3.1V/3.3V/4.2V/4.5Vfor
AZ7023/25/27/29/31/33/42/45 respectively. Built in
hysteresis helps to prevent erratic operation in the pres-
ence of noise.

The AZ70XX series are available in 2 standard pack-
ages: TO-92 (bulk or ammo packing) and SOT-89.

Features

*  Low Current Consumption:
Icc=300pA Typical
Iccp=30pA Typical

* Low Minimum Operating Voltage for Output
Resetting: 0.8V Typical

*  Built in Hysteresis Voltage: 50mV Typical

*  Open Collector Output

«  Extended Temperature Range: -40 to 85°C

Applications

*  Low Battery Voltage Detector
*  Power Fail Indicator

*  Processor Reset Generator

*  Battery Backup Control

*  Home Electric Appliances

4

TO-92(Bulk Packing)

TO-92(Ammo Packing)

P

SOT-89

Figure 1. Package Types of AZ70XX
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Pin Configuration

Z Package Z Package R Package
(TO-92(Bulk Packing)) (TO-92(Ammo Packing)) (SOT-89)
GND GND
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Vee GND OUT

Figure 2. Pin Configuration of AZ70XX (Top View)

Functional Block Diagram
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Figure 3. Functional Block Diagram of AZ70XX
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Ordering Information

Az0OOOd-0O

El: Lead Free

Circuit Type G1: Green
Detect Voltage Eﬁh{?ﬁ;@jﬁd Reel or Ammo
23:2.3V 31:3.1V
25:2.5V 33:3.3V Package
27:277V 42:42V 7Z: TO-92
29:2.9V 45:4.5V R: SOT-89
Package Temperature Detect Part Number Marking ID Packing
Range Voltage Lead Free Green Lead Free Green Type
AZ7023Z-E1l AZ7023Z-G1 AZ7023Z-E1 AZ7023Z-Gl Bulk
23V AZ7023ZTR-E1 | AZ7023ZTR-G1 | AZ7023Z-El AZ7023Z-G1 Ammo
AZ7025Z-E1 AZ7025Z-G1 AZ7025Z-E1 AZ7025Z-G1 Bulk
23V AZT025ZTR-E1 | AZ7025ZTR-Gl1 | AZ7025Z-El AZ7025Z-Gl Ammo
AZ7027Z-E1 AZ7027Z-G1 AZ7027Z-E1 AZ7027Z-G1 Bulk
2 AZ7027ZTR-E1 | AZ7027ZTR-G1 | AZ7027Z-El AZ7027Z-G1 Ammo
AZ7029Z-E1 AZ7029Z-G1 AZ7029Z-E1 AZ7029Z-Gl Bulk
2N AZ7029ZTR-E1 | AZ7029ZTR-G1 | AZ7029Z-El AZ7029Z-G1 Ammo
TO-92 -40 to 85°C
AZ7031Z-E1 AZ7031Z-G1 AZ7031Z-E1 AZ7031Z-G1 Bulk
MV AZ7031ZTR-E1 | AZ7031ZTR-Gl1 |AZ7031Z-El AZ7031Z-G1 Ammo
AZ7033Z-E1 AZ7033Z-G1 AZ7033Z-E1 AZ7033Z-G1 Bulk
3V AZ7033ZTR-E1 | AZ7033ZTR-G1 | AZ7033Z-El AZ7033Z-G1 Ammo
AZ7042Z-E1 AZ7042Z-G1 AZ7042Z-E1 AZ7042Z-G1 Bulk
2V AZ7042ZTR-E1 | AZ7042ZTR-G1 | AZ7042Z-El AZ7042Z-G1 Ammo
AZ7045Z-E1 AZ7045Z-G1 AZ7045Z-E1 AZ7045Z-G1 Bulk
3V AZT045ZTR-E1 | AZ7045ZTR-G1 | AZ7045Z-E1l AZ7045Z-G1 Ammo
2.3V AZ7023RTR-E1 | AZ7023RTR-G1 |E723 G70A Tape & Reel
2.5V AZT7025RTR-E1 | AZ7025RTR-G1 |E725 G70G Tape & Reel
2.7V AZ7027RTR-E1 | AZ7027RTR-G1 |E727 G70B Tape & Reel
2.9V AZ7029RTR-E1 | AZ7029RTR-G1 |E729 G70C Tape & Reel
SOT-89 -40 to 85°C
3.1V AZ7031RTR-E1 | AZ7031RTR-G1 |E731 G70H Tape & Reel
3.3V AZ7033RTR-E1 | AZ7033RTR-G1 |E733 G70D Tape & Reel
42V AZ7042RTR-E1 | AZ7042RTR-G1 |E742 G70E Tape & Reel
4.5V AZT7045RTR-E1 | AZ7045RTR-G1 |E745 G70F Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoHS compliant. Products with
"G1" suffix are available in green packages.
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Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit

Supply Voltage Vee -0.3t0 20 v

Power Dissipation (Package Limitations, TO-92 Package: 400

TA=25°C o mW
AT ) SOT-89 Package: 500

Operating Junction Temperature Ty 150 oC

Storage Temperature Range Tstg -65 to 150 °C

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to
the device. These are stress ratings only, and functional operation of the device at these or any other conditions
beyond those indicated under"Recommended Operating Conditions" is not implied. Exposure to "Absolute Maxi-
mum Ratings" for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Supply Voltage Vee 18 A%
Operating Temperature Range Ta -40 85 °c

Oct. 2011 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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Electrical Characteristics

Tp=25°C, unless otherwise specified.

Parameter Symbol Conditions Min Typ Max Unit
AZT7023R/Z 2.15 2.3 2.45
AZT7025R/Z 2.35 2.5 2.65
R; =200Q AZ7027R/Z 2.55 2.7 2.85
Note 2 AZT029R/Z 2.75 2.9 3.05
Detect Voltage VDpET (Note 2) A%
AZT031R/Z 2.95 3.1 3.25
<0.
VoL = 04V AZ7033R/Z | 3.15 | 33 | 345
AZT042R/Z 4.05 42 435
AZT045R/Z 435 4.5 4.65
VCCZVDET(min)-O.OSV
_ Vv
Low-level Output Voltage oL R, =200 (Note 2) 0.4 v
Output Leakage Current lon Vee=18V 0.1 LA
Hysteresis Voltage Vihys R =200Q2 (Note 2) 30 50 100 mV
Detect Voltage Temperature AVper/(VpeT _
R; =200 (Note 2 + 0
Coefficient X AT) L (Note 2) +0.01 % °C
Circuit Current at On Time IecL Vee=Vpgr(min)-0.05V 300 500 HA
Circuit Current at Off Time Iccu Vee=5.25V 30 50 LA
o ] R;=200Q2 (Note 2)
Minimum Operating Voltage Vorr VoL < 04V 0.8 \%
V¢ changed from 5.25V to
“L” Transmission Delay Time tpHL Vper(min)-0.05V, R; =1.0KQ, 10 us
C=100p (Note 3)
V¢ changed from Vpgpp(min)-
“H” Transmission Delay Time tpLH 0.05V to 5.25V, R; =1.0KQ, 15 us
C;=100p (Note 3)
VCC=VDET(min)-O.05V
Tor T,=25°C (Note 4) 20
Output Current at On Time mA
VCCZVDET(min)-O.OSV
Iop 11 16
oL TA=-40 to 85 °C (Note 4)
Thermal Resistance 0 TO-92 72 oC/W
(Junction to Case) Jc SOT-89 74

Note 2: See test circuit 1 and Figure 12.
Note 3: See test circuit 2 and Figure 12.
Note 4: See test circuit 3. Adjusting the regulative power source until the reading value of voltage meter V is 0.4V, the reading
value of current meter A is defined as "Output Current at On Time".
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Electrical Characteristics (Continued)
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Figure 4. Test Circuit 1
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Figure 5. Test Circuit 2
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Figure 6. Test Circuit 3
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Typical Performance Characteristics

2.95 1200
AZ7029 oo
£
2.90 £ 1000
~— ©
< jo2}
< I £ 900 AZ7029
% VDET+ (Vcc Rising) § —
s 2 800 —
S 285 v = T~~~
2 / s
o [} | —
9 o 700 <
3 — Vyer. (V. Falling) 2
600
2.80 g
c
S 500
275 400
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
Figure 7. Detect Voltage vs. Temperature Figure 8. Minimum Operating Voltage vs. Temperature
70 100
2 —~
é 60 E
g g 75
oo —— 3 AZ7029 o
6 — g ) //
— b= I
5 AZ7029 — 3 s L
g = I I =
5 °
O 30 3
> T
£ § 25
O 2
10 0
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
0,
Temperature (°C) Temperature ("C)
Figure 9. Output Current at On Time vs. Temperature Figure 10. Low-level Output Voltage vs. Temperature
Oct. 2011 Rev. 2.2 BCD Semiconductor Manufacturing Limited



D 7~ Eh
EP\.. IV

Data Sheet

VOLTAGE DETECTOR

AZT70XX

Typical Performance Characteristics (Continued)

Ve (V)
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Figure 11. Output Voltage Dynamic Response when V¢ Increases and Decreases

Operating Diagram
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Note 5: Detect voltage: Vpgt.
Hysteresis voltage (Vyys): VpeT+-VDEL

Figure 12. AZ70XX Timing Waveform (Note 5)

Release voltage: Vpgr+

Minimum operating voltage: Vopr
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Operating Diagram (Continued)

Figure 12 is a typical timing waveform for AZ70XX.
In normal steady-state operation when V-c>Vpgr.,

the output will be in a logic high state and Vqoyt is

dependent upon the voltage that the pull-up resistor
connected to.

Here is some explanations for AZ70XX's operation.

1. When the input voltage V¢ falls below Vg, the

output will pull down to logic low after a delay time of
tpHL. In general, at rated output current and V,

Vour can be pulled down to a voltage as low as within

0.4V from GND. (See the Electrical Characteristics
section). The voltage level Vppr. means the detect

voltage.

2. The output, Vqou will stay valid until V¢ falls
below the minimum operating voltage, Vgopr (0.8V

Typical Applications

VCC
o)
R1
1 220
Vee AN

3 %
AZT70XX OUT

GND LED
JZ

Figure 13. Low Voltage Indicator

typical). Below minimum operating voltage, the out-
put is undefined.

3. During power-up, V gyt Will remain undefined until
V¢ rises above Vpg, at which time the output will
become valid. Voyr will be in its active low state
while  Vopr<Vec<Vper+ (VpET+=VDET+VHYS):
VpEeT+ 1s the release voltage. Viyg means the hystere-

sis voltage and is the difference voltage between the
VpeT+ and Vpgt..

4. When V¢ rises above Vpgrs, the output will be in
its inactive state. After a delay time of tpLH, Voyr
will be in its logic high state .

Vge +5V
O
R1
3.3k
1
VCC VCC
AZ70XX ouT 3—»—\J RESET CPU
GND + GND
&
2 c1
1 uF

Figure 14. CPU Resetting Circuit
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Mechanical Dimensions

TO-92(Bulk Packing) Unit: mm(inch)

1.000(0.039)
1.400(0.055) 13.430(0.139)

R
/ m I‘_I 4\7 0.320(0.013)

0.510(0.020)

0.000(0.000)

] 0.380(0.015)
®1.600(0.063)

MAX

3.300(0.130)

3.700(0.146)
K
I

. 4.4000.173) _
4.800(0.189)
|

o

0.360(0.014)
0.760(0.030)

4.300(0.169)
4.700(0.185)

bt —

12.500(0.492)
15.500(0.610)

1.270(0.050)
TYP

2.420(0.095)
2.660(0.105)

Oct. 2011 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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Mechanical Dimensions (Continued)

TO-92(Ammo Packing) Unit: mm(inch)

__4.400(0.173) _
4.800(0.189)

— -

4.300(0.169)
4.700(0.185)

1.100(0.043) . R 1.270(0.050)
1.400(0.055) 3.430(0.135) Typ

R
i 2.500(0.098)
T H| T b 0.3200.013) 4.000(0.157)

T \ 0.510(0.020)

3.300(0.130)
3.800(0.150)

\
e 0.000(0.000)
! I 0.3800.015)

®1.600(0.063)

13.000(0.512)
15.000(0.591)

12.500(0.492)
14.500(0.571)

MAX
| L 0:380(0.015)
0.550(0.022)
2.540(0.100)
Typ
Oct. 2011 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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Mechanical Dimensions (Continued)

4.400(0.173)

SOT-89

1.550(0.061)REF

4.600(0.181)

1.030(0.041)REF

}

N

3.950(0.156)~ — - —————— -~

4.250(0.167)

__2.300(0.091)
2.600(0.102)

0.900(0.035)

1.100(0.043)

0.320(0.013) |

A

B e e

0.320(0.013)

=

0.520(0.020)

l—

0.520(0.020)

0.480(0.019)

3.000(0.118)

TYP

Unit: mm(inch)

1.400(0.055)
1.600(0.063)

=== — 2.060(0.081)REF

v

F10

| 0.350(0.014)
" T0.450(0.018)

1.500(0.059)

1.800(0.071)

0.320(0.013)REF

T

2.210(0.087)REF_

R0.150(0.006)

Lo

|
I
|
|
|
T
|
|
|

1.620(0.064)REF

[ ]

-_+_________
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http://www.bcdsemi.com

IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

MAIN SITE

- Headquarters - Wafer Fab

BCD Semiconductor Manufacturing Limited Shanghai SIM-BCD Semicond Manufacturing Co., Ltd.
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, China 800 Yi Shan Road, Shanghai 200233, China

Tel: +86-21-24162266, Fax: +86-21-24162277 Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

REGIONAL SALES OFFICE

Shenzhen Office Taiwan Office USA Office

St hai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office BCD Semicond (Taiwan) Company Limited BCD Semiconductor Corp.
Unit A Room 1203, Skyworth Bldg., Gaoxin Ave.1.S., Nanshan District, Shenzhen, 4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei, 30920 Huntwood Ave. Hayward,
China Taiwan CA 94544, USA

Tel: +86-755-8826 7951 Tel: +886-2-2656 2808 Tel : +1-510-324-2988

Fax: +86-755-8826 7865 Fax: +886-2-2656 2806 Fax: +1-510-324-2788
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MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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