Advanced Analog Circuits

Data Sheet

ADJUSTABLE PRECISION SHUNT REGULATORS AZ431

General Description Features

The AZ431 sries ICs are three-terminal adjustable -
shunt requlators with guararteed thermastability over

a full operation rangelhe® ICsfeature sharp turn-on .
characteristics, low tempsure codicient and low
output impedare, which make themideal substitutes
for Zener diodes in applations such a switching
power sipply, chagerand other adjustie regdators.

The AZA431 series ICs comin wo vdtage types, °
AZA431-A for 40V and AZ431-B for 20V. The ouput
voltageof bothtypescan beset to any vale between .
Vred2.5V) and he correspoding meximum cathale

Proganmable PreciseOutput Voltage from 2.5V
to 36V or 18V

Very Accurate Referenceoltage: 0.15% Typical
High Sability under CapacitiveLoad

Low Temperaure Devation: 4.5nV Typical
Low Equivalent Full-rangeTemperatureCoeffi-
cient with 20PPMIC Typical

Low DynamicOutput Resistance: @2Typical
Sink Currem Capaciy from 1mA to 100 mA
Low OutputNoise

Wide Operatig Range 0f40 t0125°C

voltage.
o _ _ Applications
The AZ431 precisbn references offered n two band-
gap tokrance:0.4% and0.8%.
+  Chager

The= ICs are availablén 5 Packages: 0-92,SOTF23- °
3,S0T23-5, SOr-89 and SOIC-8. °

Voltage Adapter
Switching Power Supply
Grapht Card

Precision Voltage Refeence

SOT-23-3

SOT-89

TO-92

Figure 1. Package Types of AZ431
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ADJUSTABLE PRECISION SHUNT REGULATORS AZ431

Pin Configuration

M Package N Package R Package
(SOIC-8) (SOT-23-3) (SOT-89)
ANODE
< ]
CATHODE [T 1 8 O REF S
ANODE [ 2 7 0 ANODE
1 2 1 2 3
ANODE [ 3 6 [0 ANODE
NC T 4 5 O NC D I_I [T 1] 11
REF  CATHODE REF ANODE CATHODE
Z Package K Package
(TO-92) (SOT-23-5)
CATHODE N[ |1 5[] ANODE
ANODE NC [: 2
REF catHobe [ | 3 a|_ ] REF

Figure 2. Pin Configuration of AZ431 (Top View)

Functional Block Diagram

CATHODE

Figure 3. Functional Block Diagram of AZ431
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Ordering Information

AZAIlOO-O000

Circuit Type ] El LeadFree

Blank: Tin Lead

Bandage TDlerance TR: Tape and Reebr Ammo
A: 0.4% Blank: Tube or Bulk

B: 0.8%

Package A: AZ431(40V)

M: SOIC-8  Z:TO-92 B: AZ431(20V)

N: SOT23-3 K: SOT235

R: SOTF89

40V Products

Package Tempera- | Voltage Part Number Marking ID Packing
tureRange | Tolerance Tin Lead Lead Free Tin Lead Lead Free Type
SOT23-3 @ 0.4% AZ431AN-ATR AZ431AN-ATRE1 | N41 EAl Tape & Reel
-23-3 | -40 t0125°C
0.8% AZ431BN-ATR AZ431BN-ATREL N42 EA2 Tape & Reel
oraag |4010129C | 04% | AZASIAK-ATR | AZASIAK-ATREL | K3A E3A Tape & Reel
0.8% AZ431BK-ATR AZ431BK-ATREL | K3B E3B Tape & Reel
0.4% AZA31AZ-A AZA431AZ-AEL AZ431AZ-A AZ431AZ-AEL Bulk
1092 9 0.4% AZA31AZ-ATR AZ431AZ-ATREL1 | AZ431AZ-A AZA3IAZ-AEL Ammo
- -40 t0125°C
0.8% AZA31BZ-A AZ431BZ-AE1 AZ431BZ-A AZA4A31BZ-AE1 Bulk
0.8% AZ431BZ-ATR AZ431BZ-ATRE1 | AZ431BZ-A AZA31BZ-AE1l Ammo
04% AZ431AM-A AZ431AM-AE1 AZ431AM-A AZ431AM-AE1 Tube
s0IC-8 -40 t0125°C 04% AZ431AM-ATR AZ431AM-ATREL1 | AZ431AM-A AZ431AM-AEL | Tape & Reel
0.8% AZ431BM-A AZ431BM-AE1 AZ431BM-A AZ431BM-AE1 Tube
0.8% AZ431BM-ATR AZ431BM-ATREL | AZ431BM-A AZ431BM-AE1 | Tape & Reel
SOT-89 o 0.4% AZ431AR-ATR AZ431AR-ATREL | 431A E43A Tape & Reel
- -40 t0125°C
0.8% AZ431BR-ATR AZ431BR-ATRE1 | 431B E43B Tape & Reel
Apr. 2005 Rev. 1. 7 BCD Semtondictor ManufacturingLimited
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ADJUSTABLE PRECISION SHUNT REGULATORS AZ431

Ordering Information (Continued)

20V Products

Tempera- | Voltage Part Number Marking ID Packing
Package - -
tureRange | Tolerance Tin Lead Lead Free Tin Lead Lead Free Type
0.4% AZ431AN-BTR AZ431AN-BTRE1 | N44 EA4 Tape & Reel
SOT23-3 | -40 t0125°C
0.8% AZ431BN-BTR AZ431BN-BTRE1 | N45 EAS5 Tape & Reel
Sotzas | 40t0128°C | 04% | AZATIAKBTR | AZ43IAK-BTREL | K4A E4A Tape & Reel
0.8% AZ431BK-BTR AZ431BK-BTRE1 | K4B E4B Tape & Reel
0.4% AZ431AZ-B AZ431AZ-BE1 AZA31AZ-B AZA31IAZ-BE1 Bulk
0.4% AZ431AZ-BTR AZA31AZ-BTREL | AZ431AZ-B AZA31AZ-BE1 Ammo
TO-92 | -40t0125°C
0.8% AZ431BZ-B AZ431BZ-BE1 AZ431BZ-B AZ431BZ-BE1 Bulk
0.8% AZ431BZ-BTR AZ431BZ-BTRE1 | AZ431BZ-B AZ431BZ-BE1 Ammo
0.4% AZ431AM-B AZ431AM-BE1 AZ431AM-B AZA31AM-BE1 Tube
0.4% AZ431AM-BTR AZ431AM-BTREL1 | AZ431AM-B AZ431AM-BE1 | Tape & Reel
SOIC-8 | -40 to125°C
0.8% AZ431BM-B AZ431BM-BE1 AZ431BM-B AZ431BM-BE1 Tube
0.8% AZ431BM-BTR AZ431BM-BTRE1 | AZ431BM-B AZ431BM-BEL1 | Tape & Reel
0.4% AZ431ARBTR AZ431AR-BTRE1 | 431C E43C Tape & Reel
SOT-89 | -40to125°C
0.8% AZ431BR-BTR AZ431BR-BTREL 431D E43D Tape & Reel

BCD Semicmductor'sPb-free productsasdesignated with "E1" stik in the partnumter, areRoHS compliant.

Apr. 2005 Rev. 1. 7 BCD Semtcondictor ManufacturingLimited

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6203999/az431bz-atre1.html

Advanced Analog Circuits

Data Sheet

ADJUSTABLE PRECISION SHUNT REGULATORS AZ431
Absolute Maximum Ratings (Note 1)
Parameter Symbol Value Unit
AZ431 (40V): 40
Cathode dltage Vka Vv
AZ431 (20V): 20
Cathode Current Rarg Continuous) Ika -100 to +1® mA
Reference InpuCurent Range IREF 10 mA
Power Dissipation Po M 2R Pakege: 770 mw
N,K Package:370
Jurction Temperature T; 160 o°c
Storage BmperaturdRange Tste -65 to +150 oc
M Package 150
N Package 330
Package Thermal Impedance CRTN Z Package: 150 oc\W
R Pakage: 50
K Package 250

Notel: Sresses greater thatho< listed under "Abslute Maximum Ratings" may cause peanentdamege to tte
device. These are stress mtjs only andfunctionaloperaton of the ceviceatthese or apother canditions beyond
those indicated under "Recomencded Operatig Condtions' is not implied. Exposure to "Afplute Maximum
Ratings" for extended pieds mgy affect device reliability

Recommended Operating Conditions

Parameter Symbol Min Max Unit
AZ431(40V): 36

Cathode \bltage Vika VREF \%
AZ431(20v): 18

Cathode Current Ika 1.0 100 mA

Operating Ambient i o

Temperaure Range 40 125 C
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Electrical Characteristics for AZ431(40V)
Operatirg Conditions: To=25°C urless oherwise specfied

Test . AZ431 (40V) .
Parameter L Symbol Conditions - Unit
Circuit Min Typ M ax
Ref it 0.4% 4 v Vv Y | 1 2.490| 2500 | 2.5D v
erence \dltage REF Ka=VREF, Ika=10MA
g 0.8% 2.480| 2500 | 2.5
Deviation of Reference Vka=Vrer |010760C 4.5 8
| 4 AVREF _ mV
Voltage OvefTemperature lka=10mMA [ 1510 8®C 45 10
A Via= 1.0 | 2.7
Ratio of Changen Re_ference AVRer _ 10V to VRer : :
Voltageto the Changein 5 V. lka=10mA mv/vV
Cathode \6ltage KA AVga= 05 | 20
36V to 10V ' '
Reference Current 5 IrRer | lka=10mA,R1=10K), R2=0 0.7 4 LA
Deviation of Reference Grrent lka=10mA, R1=DKQ nA
5 AlRgg 0.4 12
Over Rll Tempeature Range R2=0, Ty=-40 to &°C
Minimum Cathode Current for Ika
) Via=V . .
Regulation 4 (MIN) KATTRER 04 10 mA
Ika _ _ pA
Off-State Cathod€urrent 6 (OFF) Via=36V, VRe=0 0.05 | 1.0
Via=V lka=1 to 100mA
D icl 4 Z KA—VREF 'KA 0.15 05 Q
ynamic Impedance KA f < 1.0KHz
Apr. 2005 Rev. 1. 7 BCD Semtcondictor ManufacturingLimited
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Electrical Characteristics for AZ431(20V)
Operatirg Conditions: To=25°C urless oherwise specfied

Test N AZ431 (20V) ,
Parameter L Symbol Conditions _ Unit
Circuit Min Typ M ax
Ref - 0.4% 4 Vv Vv Y | 10mA 2.490| 2.500 2.51( v
eference bltage = =
9 0.8% REF | TRATTRER KA 2.480| 2.500 2.52(
Deviation of Referenceditage 4 AV Vka=Vger |0to 0°C 4.5 8 mv
REF _
Over-Temperature lka=10mA -40 to 8%C 45 10
A Via= 1.0 | 2.7
Ratio of Chage in Re_fereoe AVRer B 10V to Vrer . :
Voltage to theChangein 5 AV Ika=10mA mv/IvV
Cathode dltage KA AVga= 05 | 20
18V to BV ' '
Reference Qrrent 5 Irer | 1ka=10mA, R1=1KQ, R2=0 0.7 4 nA
Deviation of Reference Current Ika=10mA, R1=1KQ,R2=0
5 AIREF 0.4 12 n A
OverFull Tempeature Range Tp=-40to 85C
Minimum CathodeCurrert for Ika
X Via=V . .
Regulation 4 (MIN) | KATTREF 041 10 | mA
lka - - A
Off-State Cathode Current 6 (OFF) Via=18V, VRe=0 0.06 | 1.0
. VKA:VREF IKA:1 to 1MmA
Dynam n 4 Z 2 ) Q
ynamic mpedance KA f <1.0KHz 0 0.5
Apr. 2005 Rev. 1. 7 BCD Semtondictor ManufacturingLimited
v

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6203999/az431bz-atre1.html

Advanced Analog Circuits

ADJUSTABLE PRECISION SHUNT REGULATORS

Electrical Characteristics (Continued)

Ve

lh
A

Figure 4. Test Circuit 4 for Vi a=V,et

VIN 4%7

V=V (1+HR1R2)+ 1o R1

Figure 5. Test Circuit 5 for Via>V/es

Figure 6. Test Circuit 6 for Igpg
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Typical Performance Characteristics

2.510
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V, =V, R,=10K,R =Infinite
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Figure 7. Reference Voltage vs. Ambient Temperature Figure 8. Reference Current vs. Ambient Temperature
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Figure 9. Cathode Current vs. Cathode Voltage Figure 10. Current vs. Cathode Voltage
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Typical Performance Characteristics (Continued)

2.0
18 S N
’ -0.9 AZ431-20V: V,,=3.5V to 18V
~ 16 AZ431-40V: V, =3.5V to 36V
£ AZ431-20V:V,,=18V / gy ra
g 14 AZ431-40V:V, =36V g o
o KA / S \
S 12 Ve =0 7 E
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Figure 11. Off-state Cathode Current vs. Figure 12. Ratio of Delta Reference Voltage to the
Ambient Temperature Ratio of Delta Cathode Voltage
. Output
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Figure 13. Small Signal Voltage Gain vs. Frequency
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Typical Performance Characteristics (Continued)

GND

N IKA=1OmA | . Output
a 10 T,=25°C 1K
]
% IKA
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Q
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E
g & 50
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g 7/
Q
©
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Frequency (Hz) 1
Figure 14. Reference Impedance vs. Frequency
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Figure 15. Stability Boundary Conditions vs. Load Capacitance

Apr. 2005 Rev. 1.7

Downloaded from Elcodis.com electronic components distributor

BCD Semtondictor ManufacturingLimited

11


http://elcodis.com/parts/6203999/az431bz-atre1.html

Advanced Analog Circuits Data Sheet

ADJUSTABLE PRECISION SHUNT REGULATORS AZ431

Typical Performance Characteristics (Continued)

s |
Input
s Output
© 4
g
o
; 3 Pulse
§' Generator 50
% , / [output | f=100KHz
©
= . T GND
0 N =
0 2 4 6
Time (uS)
Figure 16. Pulse Response of Input and Output Voltage
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Typical Application

R3
Vin ) Vour
R1
Vo=(1+R1/R2) VRer
Virer AZ431
R2

Figure 17. Shunt Regulator

\V; .
IN Vour
R1
R4
R2 VO=(1+R2/R3)*VRE|:
Vieer 4 AZ431
R3

Figure 18. High Current Shunt Regulator

R2
Vin / lout
R1 lout = VRee/R2 + ka
AZ431
Figurel9. Current Source or Current Limit
Apr. 2005 Rev. 1. 7 BCD Semtcondictor ManufacturingLimited
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Typical Application (Continued)

5V, 1L.5A

Figure20. Precision 5V 1.5A Regulator

C1 R3 R4
|| 1| \Y
| | R2 680 AT oot
R5
—\\/\—e J7 FAN—«
R1 u2 C2
1 a1 |
COMP 3 5 B 10
<« AZ431
PWM Controller <«
4
VFB
PS521
Figure 21. PWM Converter with Reference
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Mechanical Dimensions

TO-92 Unit: mm (inch)

1. 100(0. 043)
1.400 (0. 055) 3.430(0. 135)

+ r MIN

|
/I‘T‘I I"FI m_L,o.%o(o.om)
\
1
T

? ‘ ‘ 0. 510(0. 020)

3.300(0. 130)
3.700(0. 146)

0. 000 (0. 000)

ﬁ 0. 380 (0. 015)
@ 1. 600 (0. 063)

MAX
- 4400 (0. 173) -
4.700(0. 185)

|

|

|

! 0. 380(0. 015)
‘ 0.550(0. 022)
|

|

|

|

|

4.300(0. 169)
4.700(0. 185)

14. 100 (0. 555)
14.500(0. 571)

1. 270(0. 050)
TYP 2. 440 (0. 096)

2.640(0. 104)
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Mechanical Dimensions (Continued)

SOT-23-3 Unit: mm(inch)

0.100(0.004) GAUGE PLANE

30° 4 R0.100(0.004)

4 7.0°

(0.020) ! \
8:?88(81833) / Xo.goow.ozs) R0.100(0.004)
B RSy

1.100(0.043)

L | ——T { —_— s
i A 7.0
1.050(0.041 REZF'OO 0.020(0.001) | 097499

:050(0.041) 0.100(0.004) 0.200(0.008)MIN 8-22828-8823

2.800(0.110) 0.550(0.022)REF
3.000(0.118)

2.300(0.091) B 1.200(0.047)
2.500(0.098) 1.400(0.055)
: :
-
0.390(0.015
09200.0%) AT
:980(0.039) 1.900(0.075)REF
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Mechanical Dimensions (Continued)

SOT-23-5 Unit: mm(inch)

2.800(0.110)
3.000(0.118) 0.080(0.003)
0.220(0.009
[ ( )

|

|
NS _|
| N
* (el o]
~ Slic)
g|e = =
8|3 oo ® &
| — — [<JN=) olo —t - —
e S| S
S8 B/ R 0.2000.008) _|| |
~ |2 << 0.300(0.012)
| !
| N _ 4°
F - — R0.100(0.004)
: R0.200(0.008)
4 R0.100(0.004)
0.925(0.036) - _| | 0.300(0.012)
0.975(0.038) 0.500(0.020)
5
i< 15°
= — !
p— ‘ i
0.010(0.0004)

0.150(0.006)

0.950(0.037)
1.450(0.057)

—

0.650(0.026)

~=5 1.050(0.041)
15°
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Mechanical Dimensions (Continued)

SOT-89 Unit: mm(inch)
4.400(0.173) 1.400(0.055)
B 1.630(0.064) | 4.600(0.181) 1.600(0.063)

©1.830(0.072)

0.000(0.000)

1.400(0.055)* ) - -
0.076(0.003)

— | |
N |
\
|
N R0.200(0.008) T

e | 2.300(0.091) N )
= 2.600(0.102)

\ S o
L
Y

\

\

‘ x

|

I
0.360(0.014) 1 0.360(0.014) 0.360(0.014)
0.480(0.019) 0.448(-3%01(%019) 0.440(0.017)
- = 0.560(0.022)

—

3.950(0.156)
4.250(0.167)
0.900(0.035)
1.200(0.047)

oy
-

—
L ]

|

| o E——

3.000(0.118)

—
et

3°

/V(‘\

|
INIERINN

\
|
‘ 10°
| \L\‘

R0.150(0.006)

Apr. 2005 Rev. 1. 7 BCD Semtcondictor ManufacturingLimited

18

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6203999/az431bz-atre1.html

(

Advanced Analog Circuits Data Sheet
ADJUSTABLE PRECISION SHUNT REGULATORS AZ431
Mechanical Dimensions (Continued)
SOIC-8 Unit: mm(inch)
. 4800(189) 0.320(0.013)
/5.000(0.197) 1.350(0.053)
Jr—— 1.750(0.069)
B | r%<8
Y I

a
80

0.675(0.027)
0.725(0.029) 5.800(0.228)
1.270(0.050) 6.200(0.244)

TYP

¢ 0.800(0.031)

0.100(0.004)

0.300(0.012 @
(0.012) S 0.200(0.008)
S 0.200(0.008)
o
n
o
T @

1.000(0.039)

3.800(0.150)
4.000(0.157)

777#77,,

N
UV

0.330(0.013)
0.510(0.020)

0.900(0.035) RO0.150(0.006)

0.190(0.007)
0.250(0.010)

Apr. 2005 Rev. 1. 7 BCD Semtcondictor ManufacturingLimited

19

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6203999/az431bz-atre1.html

N el | Y
EP\. YV

BCD Semiconductor Manufacturing Limited

http://www.bcdsemi.com

BCD Semiconductor Corporation

3170 De La Cruz B, Suite #105 Santa ClaraCA 95054-241,U.S.A Tel: +1-408-B8 6388, Fax:+1-408988 6B6
Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd.
800 Yi ShanRoad, Shangai 200233, PRC Tel: +86-21-64851491, Fax +86-21-54500008

Advanced Analog Circuits (Shanghai) Cor poration

8F B Zone, 900 YShan RoadShanghai 20023%RC Tel: +86-21-64999539 Fax: +8621-6485 9673
BCD Semiconductor (Taiwan) Company Limited

Room 2210.22ndFl, 333 Keelung RoagdSec.1, TaiPei (110), Taiwan Tel: +886-2-278 6828 Fax: +88-2-2758 682

IMPORTANT NOTICE

BCD Senicorducior ManufacturingLimited reserves th right to make chaiges wthout further ndice to any pro-
ducs or specifications herein. BCD Seniconductor Marufacturing Limited doesnat assune any respnsiblity for
use of anyts prodwts fa any paricular pupose, or does BCDSemconducta Manufacturing Limited assumeny
liability arising out of the apfication or use of ayits prodictsor circuits. BCD Semionductor Manufacturind.imi-
ted des na conveyary license uner its patetrights or oher rights na the rghts of others.
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