MP350 MP351 MP352 MP358

PNP DUAL MONOLITHIC
SILICON NITROX TRANSISTORS

MONOLITHIC MATCHED PAIRS FOR DIFFERENTIAL AMPLIFIERS

MICRO
POWER
SYSTEMS

LOG CONFORMANCE mp3ss Are <1.2$2 from ideal TYP.

HIGHGAIN .........ccoiivnnnn. hpg >200@ 10uA - 1mA
TIGHT Vgg MATCHING . . .......... |vm;_1 . Vsizl = 2mV TYP,
HIGHf ... 275 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 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 MP350 MP351 MP352 MP358
Vg Collector to Base Voltage 25V 45v 60V 20v
Vg Collector to Emitter Voltage 25V 45v 60V 20v
Vggg Emitter to Base Voltage (note 2) 6V 6V 6V 6V
Vicp Cotlector to Collector Voltage 30v 60v 100V 45V
Ic  Collector Current 20mA 20mA 20mA 20mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS MP350 | MP351 | MP352 | MP358 UNITS CONDITIONS
Are Log Conformance 15 Q {l¢=10-100-1000.A
heg DC Current Gain 100 | 150 | 200 | 100 | min. =108, VO

600 | 600 | 600 | MAX Veg =5V
hege DC Current Gain 100 150 200 100 | MIN. Ig= 100uA, Vg = 5V

600 | 600 600 | MAX.
hEE DC Current Gain 100 150 | 200 100 | MIN. Ig=1mA, Vg =6V
heg (-55°C) DC Current Gain 30 50 175 50 MIN. I = 10uA, Vo = 5V
Vgg (ON) Emitter-Base “ON"" Voltage 07 | 07 | 07 | 07 |mAx. | V | lg=10uA, Vpp=5V
Vg (SAT) Collector Saturation Voitage 0.5 0.5 0.5 0.5 | MAX. v Ig=1mA, Ig=0.1mA
Icgo Collector Cutoff Current 02 | 02| 02 | 02 [MAX. | nA |Ig=0,Vpg=Note3
Icgg (+150°C) | Collector Cutoff Current 0.2 0.2 0.2 02 |MAX. | pA |1g=0,Vpop=Note3
lego Emitter Cutoff Current 0.2 02 | 0.2 02 |MAX | nA |Ic=0,Vgg=Noted
CoBo Output Capacitance 2 2 2 2 MAX. pF lg=0,Veg=5.0v
Cre Emitter Transition Capacitance 2 2 2 2 MAX. | pF Ic=0,Vgg =05V
CC]CZ Collector to Collector Capacitance | 2 2 2 2 MAX. pF Ve =0

Notes and Additional Electrical Characteristics on next page.
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MP350 MP351 MP352 MP358

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS MP350 | MP351 | MP352 | MP358 UNITS CONDITIONS

'CIC 2 Collector to Collector Leakage Current| 0.5 | 0.5 0.5 | 0.5 |MAX. | nA Vge = Note s

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

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

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

BVceo Collector-Base Breakdown Voitage 26 45 60 20 MmN |V Ig=10uA, lg=0

BVego Emitter-Base Breakdown Voltage 6 65| 65 | 65 [MIN. | V lg=10uA,1c=0

Vegg (SUST) | Collector-Emitter Sustaining Voltage 25 45 60 20 |MIN. | V Ig=0,1c = 100uA

MATCHING CHARACTERISTICS = 25°C (unless otherwise noted)
SYMBOL CHARACTERISTICS MP350 | MP351 | MP352 | MP358 UNITS CONDITIONS

|V3E1-V352| Base Emitter Voltage Differential | 1 04 | 02 | 04 |TYP | mV |lc=104A, Vpg = 5V
5 10 | 05 | 1.0 [ MAX. | mV
A|(VBE"V352)| ’C | Base Emitter Voltage Differential | 2 1 05 | 1 | TYP [uV/°C| Ig = 10uA, Vg = 5V

Change with Temperature 20 100 | 2.0 | 10.0 | MAX. [uv/eC| T, = -65°C to +125°C
A
'8y, Base Current Differential 5 | 5 [ 5 |MAX |4 |lg=10uA V=5V
|Allg, - 15 ){°C | Base Current Differential 05 | 03 | 0.5 |max [nArc|'c ™ 104A, Vgg =5V
1 R2 Change with Temperature Tp = -55° to +125°C
hFE1/hFE2 DC Current Gain Differential 10 5 5 5 |TYP | % |[lg=10uA Vpp=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 MP350 Ve = 20V, for MP351 & M5352 Vce = 30V; for MP358 Vcg = 15V

4. For MP350 Ves = 4V; for MP351, MP352 & MP358 Vgg = 5V

5. For MP351 & MP358 Ve = +45V; for MP352 Ve = +£100V; for MP350 Ve = +25V

®Applied MATERIALS TECHNOLOGY, INC.
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T MP360 MP361 MP362
SYSTEMS

PNP DUAL MONOLITHIC
: SILICON NITROX'TRANSISTORS

MONOLITHIC MATCHED PAIRS FOR DIFFERENTIAL AMPLIFIERS

HIGHGAIN ................. heg >600@ 10uA - 1uA
TIGHT Vgg MATCHING . . ... ... Ve, - VaE,| = 2mV TYP.
HIGHf ...t 275 MHz TYP. @ 1mA
LOW OUTPUT CAPACITANCE ....... 1pF
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 250mwW 500mwW
Linear Derating Factor 2.3mW/°C 4.3mW/°C
Maximum Voltage and Current for Each Transistor | mp360 MP361 MP362
Vgp Collector to Base Voltage 25V 45v 60V
Vg Collector to Emitter Voltage 25V 45V 60V
Vggg Emitter to Base Voltage (note 2) 6V 6V 6V
Vcc  Collector to Collector Voltage 30v 60V 100V
Ic  Collector Current 20mA 20mA 20mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)
SYMBOL CHARACTERISTICS MP360 | MP361 | MP362 UNITS CONDITIONS
heg DC Current Gain 00 | 150 | 200 | MIN. Ig = 10uA, Vg = 5V
600 600 MAX.
heg DC Current Gain 100 150 200 MIN. lg=100pA, Vg = 5V
600 600 MAX.
heg DC Current Gain 100 150 200 | MIN. Ig=1mA, Vgg =5V
hgg (-65°C) DC Current Gain 30 50 175 MIN. ig=10uA, Vog = 5V
Vge (ON) | Emitter-Base “ON” Voltage 07 | 07 | o7 [Mmax | V| lg=10uA Vg =5V
Vg (SAT) Collector Saturation Voltage 0.5 0.5 0.5 MAX. v Ic=1mA, lg=0.1mA
) Collector Cutoff Current 0.2 0.2 0.2 | MAX nA | Ig=0,Vpg=Note3d
Icgg (+150°C) | Collector Cutoff Current 0.2 0.2 02 | MAX BA | IE-q v cp = Note 3
leso Emitter Cutoff Current 0.2 0.2 0.2 | MAX nA Ic=0,Vgg = Note 4
CoB0 Output Capacitance 1 1 1| max | pF | Ig=0.Vgg=5V
Cre Emitter Transition Capacitance 1 1 1 MAX. pF Ic=0Vgpg= 0.5V
Cc1 Cy Collector to Collector Capacitance 2 2 2 MAX. pF Vee=0

Notes and Additinonal Electrical Characteristics on next page.
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ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

MP360 MP361 MP362

SYMBOL . CHARACTERISTICS MP360 | MP361 | MP362 UNITS CONDITIONS
'C,Cz Collector to Collector Leakage Current 0.5 0.5 05 | MAx. | nA Vee = Note 5
tr Current Gain Bandwidth Product 100 100 { 100 | MIN. | MHz | Ig=200uA, Vpg=5V
fr Current Gain Bandwidth Product 200 200 | 200 | MIN. | MHz | lc=1mA, Vpop =5V
NF Narrow Band Noise Figure 3 3 2 TYP. dB Ig = 100uA, Veg= 5V
BW = 200Hz, R = 10KQ
f=1KHz
BVego Collector-Base Breakdown Voltage 25 45 60 [min. |V Ig=10uA,Ig=0
BVego Emitter-Base Breakdown Voltage 6 6.5 6.5 | MIN. v Ilg=10uA,Ic=0
VeEQ (SUST) | Collector-Emitter Sustaining Voltage 25 45 60 | MIN. v Ig=0,1¢=100uA
MATCHING CHARACTERISTICS = 25°C (unless otherwise noted)

SYMBOL CHARACTERISTICS MP360 | MP361 | MP362 UNITS CONDITIONS

'VBE]'VBE2| Base Emitter Voitage Differential 1 0.4 6.2 | TYP mV Ig = 10uA, Vi = 8V
5 1 0.5 | MAX. mV
Al(VBEI-VBEZ)l /°C | Base Emitter Voltage Differential 2 1.0 05 | TYR [ uV/C Ig = 10uA, Vo =5V
Change with Temperature 20 5 2.0 | MAX. |uV/°C | Tp =-55°C to +125°C
||8 g ‘ Base Current Differential 10 5 MAX. [ nA

172 Base Current Differential le = 10uA, Ve = 5V

lA(IBl ) IBZ)VOC Change With Temperature 0.5 0.3 | mMAX. | nA/°C |C =10 A’ VCE =
c = T0uA Vg = 5V
Tp =-55°C to +125°C
hFEI/hFEz DC Current Gain Differential 10 5 5 TYP. % Ig = 10uA, Vep =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 MP360 Vcs = 20V; for MP361 & MP362 Vce = 30V
4. For MP360 Ves = 4V; for MP361, & MP362 Ves = 5V
5

. For MP360 Vec = 125V, for MP361 Vec = +45V; for MP362 Vec = £100V
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