JALMICRO Bl ADS10 ADS11 ADB812
ADS13

SYSTEMS

NPN DUAL MONOLITHIC
SILICON NITROX°TRANSISTORS

MONOLITHIC MATCHED PAIRS FOR DIFFERENTIAL AMPLIFIERS AD81 8

HIGH GAIN ....... heg =150 @ 104A - 1mA LOG CONFORMANCE  aD8i8 Are < IS from ideal TYP,

Vge MATCHING .. | Vgg_ - Vgg, | = 4mV TYP. HIGHfT ..., 250 MHz TYP. @ 1mA

ABSOLUTE MAXIMUM RATINGS (Note 1)
@ 25°C (unless otherwise noted)
Maximum Temperatures

Storage Temperature -65° to  +200°C
Operating Junction Temperature +150°C
Lead Temperature (Soldering, 10 second time limit) +260°C
Maximum Power Dissipation ONESIDE  BOTH SIDES
Device Dissipation @ Free Air 250mwW 500mw
Linear Derating Factor 2.3mW/°C 4.3mwW/°C
Maximum Voltage and Current for Each Transistor ADS10 AD811 ADB13 ADBI2 ADB18
Vcgg Collector to Base Voltage 25V 45V 60V 45V 25V
Vg Collector to Emitter Voltage 25V 45V 60V 45v 25V
Vggg Emitter to Base Voltage (note 2) 6.5V 6.5V 6.5V 6.5V 6.5V
Vg Collector to Callector Voitage 35V 40V 50V 50V 45v
Ic Collector Current 20mA 20mA 20mA 20mA 20mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS ADBIC | AD811 | ADB13 | ADB12 | ADB18 UNITS CONDITIONS
Are Log Conformance (113 oy g ¢~ 10']00'\12(;052;/
heg DC Current Gain 100 | 200 | 200 | 400 | 150 | mIN.

600 | 600 |1000 | 600 | mAXx. g = 10uA, Vg =5V
heg DC Current Gain 100 | 200 { 200 | 400 | 150 | miIN. Ig= TmA, Vgg =5V
600 | MAX.

heE DC Current Gain 8 | 170 | 170 | 350 | 150 | miN. lg=5mA, Vo =5V
hgg (-55°C) DC Current Gain 35 75 | 75 | 150 | 50 | MIN. Ig = 10uA, Vg =5V
Vgg (ON) Emitter-Base “ON" Volitage 0.7 07 | 07 07 [ 0.7 |MAX. | V Ig = 10WA, Vpp =5

Collector Saturation Volitage 05 03 | 03 v tc=1mA, Ig = 0.1mA
Vg (SAT) Collector Saturation Voltage 10 1 08 | 08 | 08 MAX. | V Ig =5mA, lp=0.5mA
icgo Collector Cutoff Current 1.0 02| 02 0.2 | 0.2 | MAX.| nA fg=0,Vgg=Note 3
Iceo {(+150°C) | Collector Cutoff Current 1.0 0.2 0.2 0.2 0.2 | MAX.| uA lg=0, Vcg = Note 3
) Emitter Cutoff Current 03 102 (02| 02]) 02 [MAX| nA |Ig=0,Vgg=5V
Cogo Output Capacitance 25 | 25 | 25 | 25 | 25 [max.| pF |Ig=0, Veg = 5V
Cre Emitter Transition Capacitance 3 3 3 3 2 | max.| pF tc=0,Vgg =05V
CCICZ Collector to Collector Capacitance | 3 3 3 3 2 |max.| pF | Vgg=0

Notes and Additional Electrical Characteristics on next page. 6-8



AD810 811 812 813 818

ELECTRICAL CHARACTERISTICS @ 25°C {unless otherwise noted)

SYMBOL CHARACTERISTICS ADB10|ADB11JAD813 {ADB12{ADS18 CONDITIONS
|Clc2 Collector to Collector Leakage Current | 1.0 | 0.5 [ 0.5 | 0.5 | 0.5 [max | nA Veg = Note 4
fT Current Gain Bandwidth Product 100 | 100|100 | 100 { 100 | min. | MHz I = 200uA, VCE =5V
tr " Current Gain Bandwidth Product 125 | 125 (125 [ 125 ] 200 | min. | MHz Ig=TmA, Vpe =5V
Noise Broad Band RMS Noise 101101010 { 1.0 max | dB | |c=100uA, Vpg =5V

BW =200 He, Rg = 10 Kohms

BVcgo Collector-Base Breakdown Voltage 35145 145 135 |25 [mmn |V | Ip=10uA, lg=0
BVEgg Emitter-Base Breakdown Voltage 6565656565 mn I =10uA, 1c=0
Vcep (SUST) | Collector-Emitter Sustaining Voltage | 35 (45 [45 | 35 [ 256 [min. | v ig =0, 1¢ = 100.A

<

MATCHING CHARACTERISTICS = 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS ADB10 | ADB11 [ ADB13 | AD812 | ADB18 CONDITIONS

IVBEI-VBEZI Base Emitter Voltage Differential | 1.0 | 0.4 ] 0.2 | 04| 04 { ¢ | mV |c=10#A.VCE=5V
30 115]05]1.0]1.0 |max | mv

A|(VBEI-VBEZ)| /°C | Base Emitter Voltage Differential | 2.0 | 1 5 1 V| v |uV/Cl Ig=104A, Vog = 5V

Change with Temperature 15 | 751 25 5.0 |50 | max Juv/e Tp =-65°C to +126°C
|'51.|32| Base Current Differential 2] 10} 5 {25]10 | max | nA Ig = 10uA, Vg = 5V
|A(IB1 - IBZ)|/°C Base Current Differential 0.6 03|03 ] 0505 |max {pnA/C Ic=10uA, Vo = 5V

Change With Temperature Tp =-55°C to +125°C

hFE1 “‘FEZ DC Current Gain Differential 10 5 5 5 5 [ TR | % |lg=10uA, Veg =5V

100K
A re from ideal 100mV/s2

1K
hhd N T0 DSCILLOSCOPE
3 AC COUPLED 20 mV/DIV.
WA + 1 mS/DIV
14
100K 5, qutPuY
1 Jrey trom idest
2 Areg from ideal
3 (Vhey - Vbey)/lg to be subtracted
TRIANGLE trom re from idesl
GENERATOR
AVTO 1oV A1-A7 CHOMPER STABILIZED
€100 Hz Ag MIGH GRADE 0P AMP
ADB18 ALL RESISTORS .01% TOL.
NOTES: - LOG CONFORMANCE TEST CIRCUIT

1. These ratings are limiting values above which the serviceability of any semiconductor may be impaired.

2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uAmps.

3. For AD810 & AD818 Ves = 20V; for AD811, AD812 & AD813 Vs = 30V

4. For AD810, AD811, AD812 & ADB18 Vce = £45V; for AD813 Voe = +100V ©Applied MATERIALS TECHNOLOGY, INC.
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MICRO
POWER
SYSTEMS

AD814 AD815 ADS816

HIGH VOLTAGE SUPER-BETA DUAL
NPN SILICON NITROX TRANSISTORS

MONOLITHIC SUPER-BETA MATCHED PAIRS FOR DIFFERENTIAL AMPLIFIERS

VERY HIGHGAIN ............... hgg > 2000 @ 1.0uA - 500.A TYP.

LOW QUTPUT CAPACITANCE ... Copo < 0.89F
TIGHT Vgg MATCHING .......... Ve, - Veg, | = 0:2mV TYP.
HIGHET oeeeienenenineeees 100 MHz

ABSOLUTE MAXIMUM RATINGS (Note 1)
@ 25°C (unless otherwise noted)
Maximum Temperatures

Storage Temperature -65° to  +200°C
Operating Junction Temperature +150°C
Lead Temperature (Soldering, 10 second time
limit) +260°C
Maximum Power Dissipation ONE SIDE  BOTH SIDES
Device Dissipation @ Free Air 250mW 500mwW
Linear Derating Factor 2.3mW/°C 4.3mW/C
Maximum Voltage and Current for Each Transistor
AD814 AD815 ADB16
Vigg Collector to Base Voltage 35y 20v 10V
3dv 20V 10V

Veeo Collector to Emitter Voltage
Vego Emitter to Base Voltage {note 2) v IA") v

Vge Collector to Collector Voltage 100V 100V 100V
Ic Collector Current 10mA 10mA 10mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)
SYMBOL CHARACTERISTICS AD814 | ADBIS | ADBI6 | LIMIT | UNITS CONDITIONS
DC Current Gain 1000 | 2000 | 2000 | TYP Ig= 1A, Vg =5V
DC Current Gain 1000 | 2000 | 2000 | MIN. Ig = 10pA, Vg =5V
DC Current Gain 1000 | 2000 | 2000 | TYP Ic = 500uA, Vg = 5V
hee {-55°C) DC Current Gain 600 800 800 | MIN. Ig = 100pA, Vg =5V
VBE (ON) Emitter-Base “ON’’ Voltage 0.7 0.7 0.7 MAX. v Ic= 10pA, Vg = 5V
Vg (SAT) Collector Saturation Voltage 0.5 0.5 0.5 MAX. v Ic= 1mA, ig=0.1mA
Collector Cutoff Current 10 10 10 MAX. pA lg=0,Vgg=Note 3
icso {(+150°C) | Coflector Cutoff Current 10 10 10 MAX. nA Ig=0,Vgg = Note 3
leBo Emitter Cutoff Current 5 5 5 MAX. pA Ic=0.Vgg=5V
Cogo Qutput Capacitance 0.8 0.8 0.8 MAX. pF lg=0Vgg=1V
Cre Emitter Transition Capacitance 1.0 1.0 1.0 MAX. pF Ic=0Veg® 0.5V
CC102 Collector to Collector Capacitance 1.2 1.2 1.2 MAX. pF Vee=0

Notes and Additional Electrical Characteristics on next page.
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AD814 AD815 ADS816

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS ADB14 | ADBIS | AD8I6 | LIMIT [UNITS CONDITIONS

'C,Cz Collector to Collector Leakage Current 10 10 10 MAX. | nA Vg = Note 4

fr Current Gain Bandwidth Product 10 10 10 MIN. | MHz | I¢ = 10uA, Ve =5V

fr Current Gain Bandwidth Product 100 100 100 | MIN. | MHz ic = 200uA, Veg =5V

NF Narrow Band Noise Figure 3 3 3 MAX. | d8 Ig=10uA, Ve =3V,
f=1KHz, Rg = 10 Kohms,
BW = 200 Hz

BVego Collector-Base Breakdown Voltage 35 20 10 MIN. | V Ic=100uA, 1 =0

BVEBO Emitter-Base Breakdown Voitage 7 7 7 MIN. | V lg=10uA, Ic=0

Vceg (SUST) | Collector-Emitter Sustaining Voltage 35 20 10 MIN. | Vv Ig=100uA,15=0

MATCHING CHARACTERISTICS = 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS AD814 AD815 ADB16 LIMIT UNITS CONDITIONS
IVBEI'VBEZI Base Emitter Voltage Differential | .2 2 2 TYP. mV [Ig=10uA, Vee =1V
1 1 1 MAX. mV
A l(vBE -Vge )I [°C | Base Emitter Voltage Differential Ic = 10uA, Veg=1V
1R Change with Temperature 1.0 1.0 10| TYP | LVPre | T =85 to +125°C
5.0 5.0 5.0 MAX. | uV/C
||Bl'|82| Base Current Differential 0.5 05 05 TYP. nA Ig=10uA, Vep = 1V
1.0 1.0 1.0 MAX.
hFEI/hFEZ DC Current Gain Differential 5 5 5 TYP. % g = 10uA, Vg = 5V
NOTES:

1. These ratings are limiting values above which the serviceability of any semiconductor may be impaired.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uAmps.

3. For AD815 & AD814 Vcs = 10V; for AD816 Vca = 5V
4, For AD815 & ADB14 Ve = +100V; for AD816 Vep = +20V

®Applied MATERIALS TECHNOLOGY, INC.
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MICRO AD820 ADS821 ADS822
POWER
SYSTEMS

PNP DUAL MONOLITHIC
SILICON NITROX°TRANSISTORS

MATCHED PAIRS FOR DIFFERENTIAL AMPLIFIERS

HIGH GAIN .. ooteeanineeeneees hpg=>200@ 10uA - 1mA
TIGHT Vgg MATCHING ... ......... Ve, - Ve, = 2nV TYP.
HiGHtp ... ... ... e 275 MHz TYP. @ TmA

ABSOLUTE MAXIMUM RATINGS (Note 1)
@ 25°C (unless otherwise noted)
Maximum Temperatures

Storage Temperature -65° to  +200°C
Operating Junction Temperature +150°C
Lead Temperature (Soldering, 10 second time limit) +260°C
Maximum Power Dissipation ONE SIDE  BOTH SIDES
Device Dissipation @ Free Air 250mW 500mW
Linear Derating Factor 2.3mW/°C 4.3mW/°C
Maximum Voltage and Current for Each Transistor AD820 ADB21 AD822
VcBo Coltector to Base Voltage 25V 45v 60V
Vgg Collector to Emitter Voltage 25V 45v 60V
Vgpp Emitter to Base Voltage (note 2) 6.5V 6.5V 6.5V
Vg Collector to Collector Voltage 30v 60v 100V
Ic  Coliector Current 20mA 20mA 20mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)
SYMBOL CHARACTERISTICS ADS20 | ADS21 | ADB22 | LIMIT | UNITS CONDITIONS
heE DC Current Gain 100 150 200 | MIN. Ic= 10uA,
600 | 600 |MAX Vg =5V
heg DC Current Gain 100 150 200 | MIN. ic= 100uA, Vg = 5V
600 | 600 | MAX.
heg DC Current Gain 100 150 | 200 | MIN. Ig=1mA, Veg =5V
heg (-65°C) DC Current Gain 30 50 75 | MIN. Ig = 10uA, Vg =5V
Vgg (ON) Emitter-Base “ON"" Voltage 07 | 07 | 07 |max. | V | lg=10uA, Vg =5V
Vg (SAT) Coliector Saturation Voltage 0.5 0.5 0.5 |MAX. v Ig=1mA, ig=0.1mA
IcBo Collector Cutoff Current 02 | 02 | 02 |[mMAax | nA |Ilg=0,Vgg=Note3
Icgp (+150°C) [ Collector Cutoff Current 02 | 02| 02 |[mMAx. | wA |I1g=0,Vcg=Note3
lego Emitter Cutoff Current 0.2 0.2 0.2 [ MAX nA | 1c=0Vgg=Noted
Coso Qutput Capacitance 2 2 2 MAX. pF IE =0, Vep = 5.0V
CTe Emitter Transition Capacitance 2 2 2 MAX. pF lg=0, Vgg =05V
CC1CZ Collector to Collector Capacitance | 2 2 2 MAX. pF Vee =0

No!; and Additional.EIoctrical Characteristics on next page.
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AD820 AD821 ADS822

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS ADB20 } AD821 | ADB22 UNITS CONDITIONS

'C,Cz Collector to Collector Leakage Current| 0.5 | 0.5 0.5 | MAX. | nA Vee = Note s

fr Current Gain Bandwidth Product 100 | 100 | MIN. | MHz Ig = 200uA, Veg= 5V

fr Current Gain Bandwidth Product 200 | 200 | MIN. | MHz Ig=1mA, Veg =5V

NF Narrow Band Noise Figure 3 2 MAX. | dB I = 100uA, Veg= 5V
BW = 200Hz, Rg = 10K
f=1KHz

BVCBO Collector-Base Breakdown Voitage 25 45 60 [MmIN. | V Ig = 10uA, lg=0

BVego Emitter-Base Breakdown Voltage 6.5 65| 65 [MIN.| V Ig = 10uA, ic=0

VCEO (SUST) | Collector-Emitter Sustaining Voltage 25 45 60 | MIN. | V Ig=9, Ig = 100uA

MATCHING CHARACTERISTICS = 25°C (unless otherwise noted)
SYMBOL CHARACTERISTICS AD820 | AD821 | AD822 UNITS CONDITIONS

lVBE'fVBEzI Base Emitter Voltage Differential | 1 04 | 0.2 |TYP | mv Ig = 10uA, Vpg = 5V
5 10 | 05 |MAX | mV
A|(Vge,VBE,)| /C | Base Emitter Voltage Differential | 2 11 05 | TYR JuVFC| Ig = 10uA, Vpg = 5V

Change with Temperature 20 5 2.5 | MAX. [uV/C| Ty = -55°C to +125°C
||3"|32| Base Current Differential 10 § |MAX [oa |l =10uA, Vpg = BV
[allg - 1g.)|FC Base Current Differential 05 | 03 |max {narc|'c = 10uA, Vg = 5V

1 "2 Change with Temperature Tp = -55° to +125°C
hFEI/hFEz DC Current Gain Differential 10 5 5 1TYP | % |Ig=10uA, Vpg =5V

NOTES:

1. These ratings are limiting values above which the serviceability of any semiconductor may be impaired.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 104 Amps.

3. For AD820 Vcg = 20V; for AD821 & ADB22 Vep = 30V
4. For AD820 Vg = 4V; for AD821 & AD822 Veg = 5V
5. For AD821 Voc = 145V, for AD820 Ve = +25V; for AD822 Vg = + 100V

®Applied MATERIALS TECHNOLOGY, INC.
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