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FEATURES

· 4 Matched NPN Transistors (TT1300)
4 Matched PNP Transistors (TT1320)
2 Matched NPNs and PNPs (TT1340)

· Monolithic Construction

· Low Noise
-   0.75 nV/ Hz  (PNP)
-   0.8 nV/ Hz   (NPN)

· High Speed
-   fT = 350 MHz (NPN)
-   fT = 325 MHz (PNP)

· Excellent Matching – 500 mV typical between
devices of same gender

· Dielectrically Isolated for low crosstalk and high
DC isolation

· 36V VCEO

APPLICATIONS

· Microphone Preamplifiers

· Current Sources

· Current Mirrors

· Log/Antilog Amplifiers

· Multipliers

· Servos

DESCRIPTION

The TT1300 se ries are large-ge om e try, 4-tran sis tor, mono lithic NPN and/or PNP ar rays ex hib it ing both high speed and low
noise, with ex cel lent pa ram e ter match ing be tween tran sis tors of the same gen der. With typ i cal base-spread ing
resistances of 25 ohms for the PNP de vices (30 ohms for the NPNs), their re sult ing low volt age noise of un der 1 nV/root-Hz
makes the TT1300 ide ally suited for low-noise am pli fier in put stages, among other ap pli ca tions.

Fab ri cated in a di elec tri cally iso lated, com ple men tary bi po lar pro cess, each tran sis tor is elec tri cally in su lated from the
oth ers by a layer of in su lat ing ox ide (not the re verse-bi ased PN junc tions used in con ven tional ar rays) and ex hibit
inter-de vice crosstalk and DC iso la tion sim i lar to that ex pected from dis crete tran sis tors. The re sult ing low
col lec tor-to-sub strate ca pac i tance pro duces a typ i cal NPN fT of 350 MHz (325 MHz for the PNPs). Sub strate bi as ing is not
re quired for nor mal op er a tion, though the sub strate should be grounded to op ti mize speed and min i mize crosstalk.

An eight-tran sis tor bare-die ar ray with sim i lar per for mance char ac ter is tics is also avail able from TT Semiconductor. Please
con tact us di rectly or through your sales representative for more in for ma tion.

Fig 1. TT1300 Pinout Fig 2. TT1320 Pinout Fig 3. TT1340 Pinout
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Maximum Ratings (TA = 25°C)

Pa ram e ter Sym bol Con di tions Min Typ Max Units

NPN Col lec tor-Emitter Volt age BVCEO IC = 1 mAdc, IB = 0 36 40 — V

NPN Col lec tor-Base  Volt age BVCBO IC =10 mAdc, IE=0 36 40 — V

NPN Emit ter-Base  Volt age BVEBO IE = 100 mAdc, IC = 0 5 — — V

NPN Col lec tor Cur rent IC MAX 10 20 mA

NPN Emit ter Cur rent IE MAX 10 20 mA

PNP Col lec tor-Emitter Volt age BVCEO IC = 1 mAdc, IB = 0 –36 –40 — V

PNP Col lec tor-Base  Volt age BVCBO IC = 10 mAdc, IE = 0 –36 –40 — V

PNP Emit ter-Base  Volt age BVEBO IE = 100 mAdc, IC = 0 –5 — — V

PNP Col lec tor Cur rent IC MAX –10 –20 mA

PNP Emit ter Cur rent IE MAX –10 –20 mA

Col lec tor-Collector Volt age BVCC ±100 ±200 — V

Emit ter-Emitter Volt age BVEE ±100 ±200 — V

Op er ating Tem per a ture Range TA 0 70 °C

Stor age Tem per a ture TSTORE -45 125 °C
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Fig 4. TT1300 LCC Pinout Fig 5. TT1320 LCC Pinout Fig 6. TT1340 LCC Pinout
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1. All spec i fi ca tions sub ject to change with out no tice.

NPN Electrical Characteristics

Pa ram e ter Sym bol Con di tions Min Typ Max Units

NPN Cur rent Gain hfe VCB = 10 V

IC = 1 mA 60 100 —

IC = 10 mA 100 —

NPN Cur rent Gain Matching Dhfe VCB = 10 V, IC = 1 mA — 5 — %

NPN Noise Volt age Den sity eN VCB = 10 V, IC = 1 mA, 1 kHz — 0.8 — nV Hz

NPN Gain-Bandwidth Prod uct fT IC = 1 mA, VCB = 10 V 350 MHz

NPN DVBE  (TT1300: VBE1-VBE2 ;VBE3-VBE4) (TT1340: VBE1-VBE2)

VOS IC = 1 mA — ±0.5 ±3 mV

IC = 10 mA — ±0.5 mV

NPN DIB  (TT1300: IB1-IB2, IB3-IB4) (TT1340: IB1-IB2)

IOS IC = 1 mA — ±500 ±1500 nA

IC = 10 mA — ±5 nA

NPN Col lec tor-Base Leak age Cur rent ICBO VCB = 25 V — 25 — pA

NPN Bulk Re sis tance rBE VCB = 0 V, 10 mA < IC < 10 mA — 2 — W

NPN Base Spreading Re sis tance rbb VCB = 10 V, IC = 1 mA — 30 — W

NPN Col lec tor Sat u ra tion Volt age VCE(SAT) IC = 1 mA, IB = 100mA — 0.05 V

NPN Out put Ca pac i tance COB VCB = 10 V, IE = 0 mA, 100 kHz 3 pF

NPN Col lec tor-CollectorCapacitance (TT1300: Q1-Q2, Q3-Q4) (TT1340: Q1-Q2)

CCC VCC = 0 V, 100 kHz 0.7 pF
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PNP Electrical Characteristics

Pa ram e ter Sym bol Con di tions Min Typ Max Units

PNP Cur rent Gain hfe VCB = 10 V

IC = 1 mA 50 75 —

IC = 10 mA 75 —

PNP Cur rent Gain Matching Dhfe VCB = 10 V, IC =  1 mA — 5 — %

PNP Noise Volt age Den sity eN VCB = 10 V, IC = 1 mA, 1 kHz — 0.75 — nV Hz

PNP Gain-Bandwidth Prod uct fT IC = 1 mA, VCB = 10 V 325 MHz

PNP DVBE (TT1320: VBE1-VBE2; VBE3-VBE4) (TT1340: VBE3-VBE4)

VOS IC = 1 mA — ±0.5 ±3 mV

IC = 10 mA — ±0.5 mV

PNP DIB (TT1320: IB1-IB2; IB3-IB4) (TT1340: IB3-IB4)

IOS IC = 1 mA — ±700 ±1800 nA

IC = 10 mA — ±7 nA

PNP Col lec tor-Base Leak age Cur rent ICBO VCB = 25 V — –25 — pA

PNP Bulk Re sis tance rBE VCB = 0 V, 10mA < IC< 10 mA — 2 — W

PNP Base Spreading Re sis tance rbb VCB = 10 V, IC = 1 mA — 25 — W

PNP Col lec tor Sat u ra tion Volt age VCE(SAT) IC = 1 mA, IB = 100 mA — –0.05 V

PNP Out put Ca pac i tance COB VCB = 10 V, IE = 0 mA, 100 kHz 3 pF

PNP Col lec tor-Col lec tor Ca pac i tance (TT1320: Q1-Q2; Q3-Q4) (TT1340: Q3-Q4)

CCC VCC = 0 V, 100 kHz 0.6 pF
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1. All spec i fi ca tions sub ject to change with out no tice.



TT Semiconductor                                                                 TT1300 Se ries

TT Semiconductor; 325 North Shepard Street; Anaheim, California 92806; USA
Tel: 1 714 257 2257;  Fax: 1 714 257 2252;  Web: www.ttsemiconductor.com

5

Fig ure 8. Side-Brazed Ce ramic Dual-In-Line Pack age Outline
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Fig ure 7. Plas tic Ex tended Temperature Dual-in-Line Pack age Outline
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Fig ure 9. Ce ramic Flatpack package Out line

Fig ure 10. Ce ramic LCC Package Out line
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Fig ure 12. Or der ing Information

Fig ure 11. Sur face-Mount Pack age Outline
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In for ma tion fur nished by TT Semiconductor is be lieved to be ac cu rate and re li able. How ever no re spon si bil ity is as sumed by TT
Semi con duc tor for its use nor for any in fringe ments of pat ents or other rights of third par ties which may re sult from its use. 

LIFE SUP PORT POL ICY

TT Semiconductor prod ucts are not de signed for use in life sup port equip ment where mal func tion of such prod ucts can
rea son ably be ex pected to re sult in per sonal in jury or death. The buyer uses or sells such prod ucts for life sup port ap pli ca tion at the 
buyer’s own risk and agrees to hold harm less TT Semi con duc tor  from all dam ages, claims, suits or ex pense re sult ing from such
use.

CAU TION: THIS IS AN ESD (ELEC TRO STATIC DIS CHARGE) SEN SI TIVE DE VICE.

It can be dam aged by the cur rents gen er ated by elec tro static dis charge. Static charge and there fore dan ger ous volt ages can
ac cu mu late and dis charge with out de tec tion caus ing a loss of func tion or per for mance to oc cur. 

The tran sis tors in this de vice are un pro tected in or der to max i mize per for mance and flex i bil ity. They are more sen si tive to ESD         
damage than many other ICs which in clude pro tec tion de vices at their in puts. Note that all of the pins (not just the "in puts") are
sus cep ti ble.

Use ESD pre ven ta tive mea sures when stor ing and han dling this de vice. Un used de vices should be stored in con duc tive         
pack ag ing. Pack ag ing should be dis charged to the des ti na tion socket be fore the de vices are re moved. ESD dam age can oc cur
to these de vices even af ter they are in stalled in a board-level as sem bly. Cir cuits should in clude spe cific and ap pro pri ate ESD      
protection.


