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_ Si-Cr THIN FILM RESISTORS
VALUES OF 10Q to 100KQ, LASER TRIMMABLE

GENERAL DESCRIPTION
HTL'S IC compatible silicon-chrome

resistors are offered as an option on

selected semi-custom analog arrays as
well as on all custom integrated circuits.
The resistors are made using a very ac-
curate deposition process by which a thin
film of high-resistivity silicon-chrome
material is deposited over the field oxide
surface of the chip, prior to the aluminum
metalization step. This thin film resistor
offers some excellent characteristics that
cannot be matched by the normal IC dif-
fused or implanted resistors. In addition
to the excellent qualities of the silicon-

- chrome resistors, they can also be laser
trimmed to a very accurate matching ratio
of typically £0.005%.

FEATURES

Wide Range of Resistor Values

Negligible Voltage Dependence

Very Low Temperature Coefficient

Very High Breakdown Voltage |
Good Matching Characteristics |
Very Low Temperature Drift Matching

Very Low Capacitance

Excellent Ratio of Laser Trimmed
Resistors

TYPICAL APPLICATIONS

Analog and Digital Precision Circuits

A/D and D/A Converters

Feedback Networks

Summing Amplifiers

Precision Voltage Dividers

Operational Amplifiers and Comparators

Voltage References and Regulators

Active Filters

Electrical characteristics, Prior to laser trimming, at ambient temperature Ty =25°C (Unless otherwise noted)

SAIAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Absolute Sheet
Resistance p 'VR=5V 800 1000 1200 /0
Resistor-Substrate
Breakdown Voltage BVRS |S=1uA (Note 1) 150 v
Temp. Coefficient
of -Resistors AR/AT Vg=5V - 550C < Ta < 1250C -35 -60 PPM/OC
Matching -of Equal
Design Value Resistors AR(1:1) Ve=5V Rl = R2 (Note 2,3)
10.m _ Resistor Widch R
15:m Resistor Width Yo.s E
25.m Resistor Width 0.2
50.m Resistor Width ro.1
-75.r Resistor Width +0.07
105.m Resistor Width +0.05
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Electrical characteristics, Prior to laser trimming, at ambient temperaturé Tp=25°C (CONTINUED)

Notes

Matching of Unequal ‘
Design Value Resistors
10um Resistor Width AR(1:2) R2 o 2R1 +2
. AR(1:4) Ry = ‘0R1 (Note 2,3) +3
AR(1:8) RS = B8R +4
2 1
15um Resistor Width AR(1:2) R, = R, 1
AR(1:4) Ry = IR, (Note 2,3) +2
AR(1:8) RS = BR i3
2 1
25um Resistor Width AR(1:2) R, = R, +0.5
AR(1:4) Ry = MR (Note 2,3) 1
AR(1:8) RS = &R +2
2 1
50um Resistor Width AR(1:2) Ry = 2R, ¥o0.2
AR(1:4) R, = AR, {Note 2,3) Yo.5
aR(1:8) R, = BR : b
2 1
75um Resistor Width AR(1:2) R, = 2R, 50.15
AR(1:4) R, = 4R, {(Note 2,3) 0.25
v AR(1:8) R, = B8R, ro.5
1160um Resistor Width AR(1:2) R, = 2R, 0.1
AR(1:4) Ry = 4R, 0.2
AR(1:8) R, = 8R] 0.3
Temp. Coefficient
of Matching Drift AR(1:1) /AT Y
: +
BR(1:2)/4T -4
BR(1:4)/AT Ve=5V  -550C ¢ TA < 1250C tg PPM/C
AR(1:8) /4T 16
Resistor-Substrate 0,02 pF/mil2
Capacitance . C o<V _<BV (Note 4) -
RS RRS 3141077 pF /um?

1) Breakdown occurs through a thick layer of oxide (Fleld Oxide). The breakdown Is destructive and
* non-reversible. . )
2) Resistor ratios matching is satisfied by

(o] T ) << (ol )

Where K Is the resistor ratio of the nominal values, and Rq and Ry are any two resistors chosen from
these populations on chip.

3) These particular matching parameters apply to the various reslstor ratios on chip, prlor to laser
triming. Matching of taser trimmed resistors Is typlcally £0.005%.

4) MOS capacitance Is specifled. An average capacitance of 0.5pF must be added If resistor is connected
to a package pin. Also Included must be a capacitance of about 1pF for each bonding pad which Is
related to the specific resistor. -
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10mA QUAD COLLECTOR CONTACT

GENERAL DESCRIPTION

The small 10mA NPN transistor has two N+ diffusion
regions in the collector area with two collector contacts in
each of these diffusions. The contacts are normally con-

FEATURES

Four Collector Contacts

Matched Vgg and hgg Transistor Parameters
TYPICAL, APPLICATIONS

Amplifiers
nected together to reduce the series collector resistance as Con[w)parators
well as the saturation voltage. The small NPN transistor is Current Sources
available in two versions, with and without a deep N + dif- Bias Circuits

fusion in the collector region.

The deep N+ diffusion’

allows for an additional increase in the operating current.

Level Shifters

Emitter Followers

Diode Connected Transistors
Zener Diode Connections

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
DC Current Gain heg Ie=TmA VCE=SV {Note 1) |- 80 300
Matching of DC Current Gains shee I21mA VCE-SV {Note 2) 5 110 %
Temperature Coefficient of hyp shep/aT | 1.=1mA -55°C < T, < 125% : 0.5 1/
, T,=25°C (Note 3) 001 | 0.1
Collector-Base Leakage Current Icao VCB=ZOV n nA
TA-IZS C (Note 3) 1 10
T,°25% (Note 3) 0.2 2| na
Collector-Emitter Leakage Current ’CEO VCE=2°v o
. Tp=1257C {Note 3) 0.2 2| wA
Collector-Emitter Breakdown Voltage chso Ic=ImA 20 ¥
Collector-Base Breakdown Voltage BVCBO Ic=100pA 30 v
Emitter-Base Breakdown Voltage BVrpo IE=10uA 6.25 7.25 v
Collector-Substrate Breakdown BVcs Ic=10uA 20 v
Voltage
Base-Emitter Forward Voltage VBE llElrlmA ch=5" 0.67 0.79 v
Matching of Base-Emitter Forward AVBE |1E|=1mA VCE=5V (Note 4) *2 26 | mV
Voltages
Temperature Coefficient of VBE AVBE/AT |1E|=lmA VCE=5V -1.8 mv/°¢
One Collector Contact
. I.1mA (One Diffusion Region) (Note 5) 0.16 0.3
Collector-Emitter Saturation v [% Two CoTTector Contacts v
Voltage CE(SAT (Two Diffusion Regions) (Note 5) 0.14 ]0.25
(1./1.)=10 Four Collector Contacts
c''s (Two Diffusion Regions) 0.09 {0.17
Maximum Collector Current ’C(MAX) PD(MAX)=300mN 20| mA
Cutoff Frequency fT Ic=5mA VCE=5v 500 MH2
IC-1mA 6
Storage Time Tg (IC/IB)=10 Rg=7500 ns
Ic-10mA 100
Emitter-Base Capacitance Ceg Vpg=oV (Note 6) 1 pF
Collector-Base Capacitance CCB VCB'OV (Note 6) 1 pF
Collector-Substrate Capacitance Ces Veg=0V (Note 6) 3.8 pF

Information furnished by Hi-Tech Linear Is bellavad to be accurate and rellabls. Howsver, no responsibility Is assumed by HTL for its uss, nor for any Infringements of pattents or other rights which may result
from its usa. HTL reserves the right to make changas at any time without notice.
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Notes:

1) - A1l collector contacts connected in para11e1

FE(Z) < 1+ 2] qgézAX) where
FE(I)

hFE(l) and hFE(Z) are any two current gains chosen from a population of like
transistors on chip.

2)  hgg matching fs satisfied by 1-2| L

3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Matching of Vo is satisfied by IVBE(Z)'VBE(1)| < ZIAVBE(MAX)I where vBE(])
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

5) 1t is not recommended to operate the transistor in the saturation mode when
only one collector contact or two collector contacts on the same N+ diffusion
region are used, since a high saturation voltage is inevitable, especially at
increased collector currents.

6) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction
under test.

COLLECTOR CONTACT COLLECTOR CONTACT

COLLECTOR CONTACT ¢
N Eplayer /l

M+ Buried Layer N+ Emitter Ditfusion

COLLECTOR CONTACT

Contact Arsa

P Sudstrate

Layout and Cross-3ection of Small 10mA NPN Transistor
(Not to Scale)

300 +94UJR‘RIENIT‘ [}A‘}N ) V'S.. lCCJ‘L‘LE.‘C'J"[‘C)F;'i C}JRF!E]NT ; ‘0.0 :ATURATION VOL TAGE Vq COLLECTOH CURREN [
At +——++ 0} -
| 2ov sMaLL goma nPN Vog = 5V T - 25° T 20V SMALL 10mA NPN 1c/18 = 10 =25 ¥
2504 4 I I
4 4 + -+
200 + ~ 1.0 +
E 3 I
w i T = T . T
y 150 + 4 & ] /// 1
T ) K /
4 1 <+ / 4
100 4 + 0. i—_'_— ’f_..// —EE—
504 4 1 I
« 0 Attt 0. 0 4ttt bttt}
0.1UA 1.0uA 10uA lolouA 1.0mA 10ma 100mA 1.0UA . 10uA - 100uA c 1.0mA 10mA 100mA
C C
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SMALL 1OmA DIODE (TRANSISTOR WITH COLLECTOR AND BASE SHORTED)

ELECTRICAL CHARACTERISTICS AT AMBIENT YEMPERATURE TA=25°C (Unless otherwise noted)

the transistor particularly for long breakdown duration at high current,

Under

these conditions, hgy degradation is inevitable; therefore, V; is tested at

1uA and 10uA for each transistor.

Operation at higher current has been fully

characterized and is guaranteed by extrapolation,

PARAMETER SYMBOL CONDITION MIN | TYP { MAX | UNITS
1£=100uA 0.6% 0.73
Forward Voltage Drop VF' {F=]mA 0.67 0.79 v
Ip=10mA 0.77 0.89
Matching of Forward Voltages AVF IF=1mA {Note 1) 2 6 my
Temperature Coefficient of Vi 8VE/aT | Ip=ImA -1.8 mv/%C
i TA=25°C (Note 2) 0.1
Leakage Current Iy Yp=20v 5 nA
TA-125 c (Note 2) 10
Breakdown Voltage BVD 1R=10uA 6.25 7.25 v
Maximum Diode Current IF(MAX) 20 mA
Junction Capacitance CJ Vb=0V (Note 3) 1 oF
Notes:
1) Matching of VF is satisfied by IVF(Z)-VF(])I <'2’AVF(MAX)| where VF(1) and
VF(Z) are any two forward voltages chosen from a population of like diodes on
chip.
2) Device leakage current 1s specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.
3) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
_tance of 1pF for each bonding pad which {s related to the specific junction
under test.
SMALL 10mA ZENER DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)
ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°c (Unless otherwise noted)
PARAMETER SYMBOL CONDITIONS MIR | TYP | MAX [ UNITS
) 6.2 16.7| 7.2
1,=10uA 6.25 [6.75 |7.25
Breakdown Voltage v, 15=100uA (Note 1) 6.3 16.8{ 7.3 v
I;=1mA (Note 1) 6.4 16.9| 7.4
15=10mA (Note 1) 710175 8
Dynamic Impedance RZ IZ=1mA 75 a
{in the Breakdown Mode)
Temperature Coefficient of Breakdown AYZ/AT I,=1mA 2.4 mv/°c
Voltage
Hotes
1) Base-emitter breakdown, unlike base-collector breakdown, can be damaging to
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20V LOW NOISE NPN TRANSISTOR
10mA DUAL COLLECTOR CONTACT

FEATURES .

Large Base Contact for Reduced Nolse

Dual Collector Contacts

Matched Vgg and hgg transistor parameters
TYPICAL APPLICATIONS

Low Noise Amplifiers

Differential Input Stages

Low Level Amplitiers

GENERAL DESCRIPTION

The low noise NPN transistor is Identical in size to th 10mA
small NPN transistor. It has a single N+ diffusion in the
collector area with two collector contacts in it. The base
diffusion and the base contact are much larger than those
of the small NPN transistor. This results in a much reduc-
ed base resistance and consequently in a lower level of
noise. It is recommended to use the transistor at very low
current levels of 10nA to 1mA to maintain the low noise

characteristics.

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURL TA=25°C (Unless otherwise noted)

PARAMETER S0k CONDITIONS MIN | TYP | MAX [UNITS
K
DC Current Gain heg IC-lmA VCE=5V {Note 1) 80 300
Matching of DC Current Gains shee Icllm.A 4VCE-5V (Note 2) 25 $10 %
Temperature Coefficient of hep sheg/sT| I=1mA  -85%C < T, < 125°% 0.5 /%
T4=25%C (Note 3) 0.0 | 0.1
Collector-Base Leakage Current Tego vcaxzov 5 - nA
TA-IZS C (Note 3) 1 10
. Tp=25% {Note 3) 0.2 2| na
Collector-Emitter Leakage Current ICEO VCE-ZOV 5
TA=125 (o (Note 3) 0.2 2| wA
Collector-Emitter Breakdown Voltage L.VCEO IC-ImA 20 v
Collector-Base Breakdown Voltage BVcpo lc=100pA 30 v
Emitter-Base Breakdown Voltage 8Vepo lEﬂOuA 6.25 7.25 v
Collector-Substrate Breakdown BVCS lcclouA 20 v
Voltage
Base-Emitter Forward Voltage VBF. |IE|=1mA VCE=5V 0.67 0.79 v
Matching of Base-Emitter Forward AVBE |IE|-lmA VCE'SV (Note &) 12 6| mv
Yoltages
. . 0
Temperature Coefficient of VBE AVBE/AT IXEI-1mA VCE=5V 1.8 my/ C
IelmA One Collector Contact 0.2 10.3
Collector-Emitter Saturation v C v
Voltage CE(SAT
“C”B)'m Two Collector Contacts 0.16 [0.25
Maximum Collector Current IC(MAX) PD(MAX)-BOOm’d 201 wA
Cutoff Frequency f.r IC-SmA VCE-SV 500 MHz
lc-hnA 6
Storage Time 1 (ICIIB)=10 Ra-7509 ns
XC-IOmA 100
Emitter-Base Capacitance Ces Veg=oVv (Note 5) ! pF
Collector-Base Capacitance CCB VCB-OV (Note 5) 1 pF
Collector-Substrate Capacitance Ces VCS-OV (Note 5) 3.8 pF

Information furnished by Hi-Tech Linear Is belleved to be accurate and reliable.

from Its usa. HTL ressrves the right to make changas at any time without notice.

, N0 r8sp

fiity Is

d by HTL for its use, nor for any infringsments of pattents or other rights which may result
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N A1l collector contacts connected in gara11e1. h N |
. 8 8 1
R FE(MAX) FE(2) FE{(MAX)

2) hFE matching is satisfied by 1 2| 1005 < hFE(l) < 1+2| T60% l where
hFE(l) and hFE(Z) are any two current gains chosen from a population of like
transistors on chip. .

3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Matching of VBE is satisfied by |VBE(2)'VBE(1)| < ZIAVBE(HAX)l where VBE(I)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

5) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which {s related to the specific junction
under test. -

N+ Collector
;—~\\ I/,——
’A-‘ e Emittor (Xiuaion
’ COLLECTOR CONTACT o
: EZZ% EMITTER
COLLECTOR GONTACT
C Contact Ares

N Epllayer |

P Base Dittusion

N+ Buried Layw

BASE
P Base N+ Emittor
————n_ N
# isoclation M \ _EJ P isolation
W Eplayer
L e v }— ;
} P Substrste

Layout and Cross-Section of Low Noise NFN Transister
(Not to Scale)

300  CURRENT GAIN VS. pprgCTOB CURRENT | ‘0 cSAIURATIleVOHIApEIVS; COLLECTOR CURRENT

Y T " Y Ll v i T T il T A T T M U T Al T T Y T + T T T T T T * -

| 20V SMALL 10mA NPN Veg = SV T = 2s°c | ¥ 20v SMALL 10mA NPN IC/1B = 10 r = 25°% ¥

as0d 4 1 1

e 3 e 3 -T ——
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W - = 1 1

n 150 4 K <+ 4
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100 4 T 0.4 =+

3 E3

T T

80 .+ + 4 4
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SMALL 10mA DIODE (TRANSISTOR WITH COLLECTOR AND BASE SHORTED)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise noted)

PARAMETER SYMBOL CONDITION MIN | TYP | MAX 1 UNITS
1.=100uA 0.6) 0.73
Forward Voltage Drop VF XF=1mA 0.67 0.79 v
1= 10mA 0.77 0.89
Matching of Forward Voltages avp Ip=ImA {Note 1) 221 6| mv
Temperature Coefficient of Vi aVE/aT | Ip=imA -1.8 av/°c
T,=25°C (Note 2) 0.1
Leakage Current ) Iy V=20V A 5 nA
Tp=1257C (Note 2) 10
Breakdown Voltage BVD Ig=10uA 6.25 7.25 v
Maximum Diode Current lF(MAX) 20 mA
Junction Capacitance ¢ V=0V (Note 3) 1 pF

Notes:

1) Matching of VF is satisfied by IVF(Z)'VF(I)l < ZIAVF(MAX)| where VF(1) and
VF(Z) are any two forward voltages chosen from a populatioh of like diodes on
chip.

2) Device leakage current is specified. Mishandled packaged devices may exhibit
much Higher leakage currents due to external surface leakage.

3) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction
under test.

SMALL 10mA ZENER DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA-25°C (Unless otherwise noted)

PARAMETER 7 SYMBOL EONDITIONS MIN | TYP | MAX | UNITS
1,=1uA - - 6.2 6.7} 7.2
17=10uA 6.25 16.75 |7.25
Breakdown Voltage \J: lzé100uA {Note 1) 6.3 ]|6.8] 7.3 v
I,=1mA (Note 1) 6.4 169 7.4
1,=10mA (Note 1) 7175 8
Dynamic Impedance . Ry Iz=1mA 75 2
(1n the Breakdown Mode)
Temperature Coefficient of Breakdown AVZ/AT IZ-1mA 2.4 mv/°C
Yoltage
Notes:

1) Base-emitter breakdown, unlike base-collector breakdown, can be damaging to
the transistor particularly for long breakdown duration at high current. Under
these conditions, hgy degradation is inevitable; therefore, V; is tested at
1uA and 104A for each transistor. Operation at higher current has been fully
characterized and is guaranteed by extrapolation. .
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20V SCHOTTKY NPN TRANSISTOR
100uA GUARD-BANDED SCHOTTKY DIODE

GENERAL DESCRIPTION

The Schottky NPN transistor is Identical In size to the small
NPN transistor on chip. It has a single N+ collector diffu-
'slon with two collector contacts In It. These contacts are
used for the ohmic connection to the transistor’s collector.
In addition there is also a Schottky contact which is made .

directly to the N-type epilayer collector. This Schottky hMA::g:Zg \S/grfo?trlld g;i:ogdgr;;rs;ﬁgtr;:rameters

contact forms a Schottky diode which can be connected to y ‘

! : ) Transistor Can be Schottky Clamped or Unclamped
ts?:tgraz? of the transistor to form a Schottky clamped tran TYPICAL APPLICATIONS

Non Saturating Logic Gates 5
High-Speed Circuitry

can be used Independently as a Schottky diode. The
Schottky diode has a p-type ring in its periphery. The ring
functions as a guard-band to reduce the leakage current in
the diode.
FEATURES

ELECTRICAL CHARACTERISTICS. AT AMBIENT TEMPERATURE TA=25°C'(Unless otherwise noted)

Y PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
DC Current Gain ’ heg 1.=1mA Vep=5V 80 300
Matching of DC Current Gains sheg Ic=1mA VCE=5V {Note 1) 5 £10 %
Temperature Coefficient of e shep/aT [ 1.=ImA -55% < T, <125% 0.5

Transistor with
o Clamp {Notes 2,3) 10 100
TA=25 ¢ Transistor without nA
Collector-Base Leakage Current ICBO VCB=20V Clamp _(Notes 2,3) 0.01 0.1
Transistor with
o Clamp  (Notes 2,3) 0.1 1| wA
T,=1257C : :
A Transistor without
Clamp  (Notes 2,3) 1 10| nA
Transistor with
o Clamp  (Notes 2,3) 0.5 51 wA
TA=25 ¢ Transistor without
Collector-Emitter Leakage Current ICEO VCE=20V Clamp _(Notes 2,3) 0.2 2| nA
Transistor with
o Clamp (Notes 2,3) 10 100
TA=]25 ¢ Transistor without vA
Clamp (Notes 2,3) 0.2 2
Collector-Emitter Breakdown Voltage | LV.cq (Note 4) 20 v
Collector-Base Breakdown Voltage BVepo , (Note 4) 20 v
Emitter-Base Breakdown Voltage BVEBO IE=10uA 6.25 7.25 v
ColYector-Substrate Breakdown BVes (Note 4) 20 v
Voltage
Base-Emitter Forward Voltage VBE IIE|=1mA Vc£=5V ’ 0.67 0.79 v
Matching of Base-Emitter Forward AVBE |lE!=1mA Vce=5V (Note 5) *2 %] mv
Yoltages
Temperature Coefficient of VBE AVBE/AT QIE|=1mA VCE=5V -1.8 mv/°%c
lc=1mA Transistor with Clamp(Notes 3,6) 0.45 | 0.55
Collector-Emitter Saturation v
Voltage CE(SAT) — v
9 (1./1,)=10]Transistor without Clamp
¢''B
(Notes 3,6) 0.2 0.3
Maximum Collector Current IC(MAX) PD(MAX)=200mH 20| mA

Information furnished by Hi-Tach Linear Is beltaved to be accurate and raliable. However, no rasponsiblilty Is assumed by HTL for its usa, nor for any Infringements of pattents or other rights which may result
from its uss. HTL resarves the right to make changes at any time without notice.
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'SMALL SCHOTTKY CLAMPED NPN TRANSISTOR (CONTINUED)

PARAMETER _ 7 SYMBOL CONDITIONS ’ MIN TYP MAX | UNITS
) ' ~ | Transistor with Clamp 300
Cutof f Frequency fT Ic=5mA VCE=5V MHz
Transistor without Clamp 400
Transistor with
Clamp 3
1c=ImA Ky ansistor with-
Storage Time 1 (1o/15)210 Ry=7500 out Clamp 5 ns
Transistor with
Clamp 25
Te=10mA T ansistor with-
out Clamp 80
Emitter-Base Capacftance : Cep Veg=0V (Note 7) 0.8 pF
Transistor with Clamp  (Note 7) 1.5
Collector-Base Capacitance CCB vca=ov pF
Transistor without Clamp(Note 7) 1
Collector-Substrate Capacitance Ces Ves=0V (Note 7) 3 pF
[ 4
Notes:

ah
. . _o | FE{MAX) FE(Z) FE(MAxl
1) hFE match1ng is satisfied by 1 2| T00% FE(I) < 1+ 2| To0% | where

hFE(\) and hFE(Z) are any two current gains chosen from a population of like

‘transistors on chip.

2) Device leakage current is specified. Mishandled packaged devices may exhibit
much hicher leakage currents due to external surface leakage.

3) In an array design, the NPN transistor can be used without the clamp, the transistor
and the diode can be separated.

4) It is not advisable to operate Schottky transistors in the breakdown mode as
parameter degradation may occur.

5) Matching of VBE is satisfied by lvBE(Z)'VBE(1)| < 2|AVBE(MAX)| where VBE(I)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

6) The base collector Schottky clamp prevents deep saturation of the transistor.

7) Junction capacitance is specified. An average capacitance of 0. SpF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific Junction
under test.
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SOLITRON DEVICES INC L1 DE 8BE&EDE UDDL?HE ?:l D 'L42_21
R g N AT T W s'>-0<- T R AT
s e MU TECH LINER HERT DRI

SMALL 100,A SCHOTTKY DIODE
{Note 1)

"ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA-25°C (Unless otherwise noted)

PARAMETER SYMBOL CONDITIUONS MIN TYP MAX [UNITS
Iz=10uA 0.27 0.47
Forward Voltage Drop VF v
' 1=100uA 0.42 0.62
Temperature Coefficient of VF AVF/AT !F=100uA -0.9 mv/°c
T,=25% (Note 2) 10 nA
Leakage Current Io VR=20V -
T,=125° (Note 2) 1 WA
Breakdown Voltage BV (Note 3) 20 v
Maximum Usable Current lF(MAX) 0.5 mA

Notes:

1)

2)

3)

In an array design, the NPN transistor can be used without the é1app, the transistor
and the diade can be separated. '

Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

It {s not advisable to operate Schottky diodes in the breakdown mode as parameter

degradation may occur.

Ve (mV)

FORWARD

VOLTAGE VS.

FORWARD, CURRENT

800

20V

J SMALL 100uA
[ SCHOTTKY DIOOE

T = 25°C [
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SOLITRON DEVICES INC k1 DE

P “!-.'-.‘ .- 3
KERTC DA

20V LARGE

PN TRANSISTOR

100mA DUAL EMITTER

GENERAL DESCRIPTION i ) _

The large 50mA (per emitter) dual-emitter NPN transistor
has two emitters In a common base region with three
seperate base contacts. The collector has two seperate
N+ diffusion regions with two contacts in each. Normally,
all collector contacts are connected together to reduce the
series collector resistance as well as the saturation
voltage, unless, the collector region is used as a
crossunder, or layout considerations restrict the connec-
tion of the collector contacts. Also, both emitters should
be connected together unless the design calls for a dual
emitter transistor, in which case each emitter Is capable of

LARGE 50mA (PER EMITTER) DUAL-EMITTER NPN TRANSISTOR
{EACH EMITTER)

handling half ‘of the maximum transistor current. This

transistor {s avallable in two versions, with and without a .

deep N+ diffusion in the collector area. The deep-N + dif-

fusion reduces the saturation voltage and increases the

current handling capability.

FEATURES

Two Seperate Emitters for Increased Emitter Area and
Emitter Efficiency

Quad Collsctar Contacts

Three Base Contacts

TYPICAL APPLICATIONS

Motor Drivers

Relay Drivers

Lamp and LED Drivers

Voltage Regulators

Power Darlingtons

ELECTRICAL CHARACTtRISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS . MIN TYP MAX JUNITS
DC Current Gain _ hFE Ic=50mA VCE=5V {Note 1) 8Q 300
Matching of DC Current Gains shep I=50mA VCE=5V (Note 2) +5 10 ¥
Temperature Coefficient of heg shee/sT | 1.=50mA  -85%C < T, < 125% 0.5 %/°C
Tp=25% (Note 3) .0.05 | 0.5
Collector-Base Leakage Current ICBO CB-ZOV 5 nA
’ Tp=1257¢C - (Note 3) 5 50
Tp=25% (Note 3) 0.5 5| oA
Collector-Emitter Leakage Current ]CEO VCE=20V 5
Tp=1257C (Note 3) 0.5 51 wA
Collector-Emitter Breakdown Voltage LVCEO IcélmA 20 v
Collector-Base Breakdown Voltage BVegg | Ig=100kA 30 v
Emitter-Base Breakdown Voltage 8Vao IE=10pA 6.25 7.25 v
Collector-Substrate Breakdown BVCS lc=10uA 20 v
Yoltage
g I=5mA One Emitter 0.68 0.8
Two Emitters Connected
in Parallel 0.66 0.78
Base-Emitter Forward Voltage VBE VCE=5V v
: _ One Emitter 0.8 0.92
f1g1=50mA .
Two Emitters Connected
in Parallel 0.74 0.86
Matching of Base-Emitter Forward AVBE |lE|=5mA VCE’SV (Note 4) 12 6 | mV
Voltages ) )
- - - - )
Temperature Coefficient of VBE AVBE/AT lIEI-SmA VCE-SV 1.8 mv/°C

Information furnished by Hi-Tech Linear is belleved to be accurate and reliable. However, no rasponsiblilty Is assumed by HTL for its use, nor for any infringements of pattents or other rights which may result

from its use. HTL reservas the right to make changes at any time without notice.
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- LARGE NPN TRANSISTOR (CONTINUED)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

One Collector
‘Contact

- . (One Diffusion .
Region) {Note 5) 0.42 0.6

Two Collector
Contacts

One Emitter | (1.0 piffusion
Regions) (Note 5) 0.2 0.4

Four Collector
Contacts

(Two Diffusion
Ic=5mA Regions) 0.17 |0.22

(IC/IB)=10 One Collector
Contact

(One Diffusion

Region) (Note 5) 0.25 |0.35

Two Emitters EgztgglleCtor

Collector-Emitter Saturation Voo o Connected (Two Diffusion v

_Vo1tage CE(SAT) in Paraliel Regions) (Note 5) 0.12 0.22

- Four Collector

’ : . Contacts -

(Two Diffusion :
Regions) 0.11 |0.15

One Collector
Contact
{One Diffusion
Region) (Note 5) 2.4
1.=50mA  |Two Emitters| 1vo Collector
C Contacts
Connected

(1./1.)=101n Paralle) | {Two Diffusion ‘

(il :} Regions) (Note 5) 1 1.4

Four Collector
Contacts

(Two Diffusion
Regions) 0.9 1.3

Maximum Collector Current - 1 P =500mW Two Emitters Connected
C(MAX) | "D(MAX) in Parallel (Note 1) 200| mA

Cutoff Frequency fT IC=SOmA VCE=5V Two Emitters Connected -
. in Parallel (Note 1) 500 MHz

(IC/IB)=10 Two Emitters Ic=5mA 15
Connected
RB=750 in Parallel lc=50mA 120

Emitter-Bz .2 Capacitance - CEB Vep=0v » {Note 6) 2 pf

Storage Time ) g ns

Collector-Base Capacitance Cea Veg=ov (Note 6) 3 pF

Collector-Substrate Capacitance CCS Vcs=0V (Note 6) 6 pF

Notes:

n A1 collector contacts connected in parallel.

sh
2)  hpp matching is satisfied by ]_zl FEéEQX)

h sh

< pE2) ¢ qip|FEIAK) | here
FE(Q1)

“FE(]) and hFE(Z) are any two current gains chosen from a populatioi of like

transistors on chip.

3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Matching of VBE is satisfied by 'vBE(Z)'VBE(l)' < 2|AVBE(MAX)I where vBE(l)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

| 14
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It is not recommended to operate the transistor in the saturation mode when
only one collector contact or two collector contacts on the same N+ dfffu-
sion region are used, since a high saturation voltage {s inevitable, espe-

cially at increased collector

currents.

Junction capacitance 1s sﬂecified. An average capacitance of 0.5pF must be

added to include the effect of the package.

Also included must be a capaci-

tance of 1pF for each bonding pad which is related to the specific junction

under test.

P Substrate
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Layout and Cross-Section

{Not to Scale)
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20V LARGE NPN TRANSISTOR
200mA HEX EMITTER

GENERAL DESCRIPTION

The large 200mA NPN Transistor has a large emitter con- FEATURES

structed with six fingers, in a double-comb shape, placed Six-finger Emitter Structure
in a single base region. The base region has two base Dual Base Contacts
contacts in It and is serounded with a wrap-around N+ Dual Coliector Contacts
collector diffusion which also includes two collector con- TYPICAL APPLICATIONS
tacts. This multiple contact structive permits a degree of Motor Drivers

flexibility in the layout process. However, best results are Relay Drivers

obtained when all collector contacts are connected Lamp and LED Drivers
together and all base contacts connected together respec- Voltage Regulators

tively. This transistor Is available in two versions, with Power Darlingtons

and without a deep N+ diffusion in the collector region.
The N+ diffusion reduces the saturation voltage and in-
creases the current handling capability.

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

[ 4 P
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DC Current Gain hFE lc=100mA VCE=5V (Note 1) 80 300
Matching of DC Current Gains shee 1.=100mA VCE=5V (Note 2) 5 *10 1
_ -55% < T, < 25°%C 0.5
Temperature Coefficient of hep sheg/8T | 1c=100mA | 25% < T, < 75% 0.3 %/%
75% < T, < 125% -0.5 -
1,=25% (Note 3) 0.05 | 0.5
Collector-Base Leakage Current ICBO VCB=20V 5 nA
Tp=125°C {Note 3) 5 50
1,=25%C "{Note 3) 0.5 5| nA
Collector-Emitter Leakage Current ICEo VCE=20V 5
Ti=125°C (Note 3) 1 10| wA
Collector-Emitter Breakdown Voltage | LV Ic=1mA 20 v
Collector-Base Breakdown Voltage BV po Ic=100uA ’ 30 ¥
Emitter-Base Breakdown Voltage BV IE=]0pA . 6.25 | 7.2% \J
Collector-Substrate Breakdown BV.g Ic=10uA : 20 v
Voltage ’
’ IIE|=10mA R 0.65 0.77
Base-Emitter Forward Voltage VBE VCE=5V . - v
llEr=100mA 0.73 0.85
Matching of Base-Emitter Forward AVBE IIE|=10mA VCE=5V (Note 4) 2 6 | wmv
Voltages -
Temperature Coefficient of VBE ﬁVBE/AT !I[(=10mA VCE=5V -1.8 w/°C
e o One Collector Contact -
(One Diffusion Region) 0.16 | 0.24
1¢=10mA 7o Collector Contacts
Collector-Emitter Saturation " ' (1 /I.)=10 (One Diffusion Region) 0.12 | 0.17 "
Voltage CE(SAT) (-} One Collector Contact
(One Diffusion Region) 1.4 2
1¢=100mA 70 Collector Contacts
R (One Diffusion Region) 0.9 1.2
Maximum Collector Current IC(MAX) PD(MAX)=700mN 300 | mA
Cutof f Frequency : fT IC-SOmA VCE-SV . ’ 500 MHz

Information furnished by Hi-Tech Linear Is belleved to be accurate and rellabls. However, no respansibility Is assumed by HTL for Hts usa, nor for any Infringemants of pattents or other rights which may resuit
from its uss. HTL reserves the right to make changes at any time without notice.
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LARGE -NPN TRANSISTOR (CONTINUED)

_PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
: I=10mA - - ) 30
Storage Time 1g (IC/IB)=10 Rg=75¢2 ns
» 1.=100mA 150
Emitter-Base Capacitance Ceg Vep=Ov ) {Note 5) 13.5 pF
Collector-Base Capacitance Cep Vep=0V ’ . (Note 5) 9 pF
Collector-Substrate Capacitance s Veg=0V (Note 5) 16.5 pF

Notes:
1)
2)

3)

4)

5)

A1l collector contacts connected in parallel.

sh h sh
o] FE(MAX) FE(2)} FE(MAX)
hFE matohing is satisfied by 1 2| 1002 < hFE(l) < 1+2| 190% I where

hFE(l) and hFE(Z) are any two current gains chosen from a population of like
transistors on chip. ;

" Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.
Matching of VBE is satisfied by |VBE(2)'VBE(1)| < 2|AVBE(MAX)| where vBE(l)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

Junction capacitance is specified. An average capacitance of "0.5pF must be
addad to include the effect of the package. Also included must be a tapaci-

tance of 1pF for each bonding pad which is related to the specific junction
under test. . - . :

mcmm\ranom 1 M+ Buried Layer
Contact Area
I _
Z P G z 7
|t (i) | )
1l — %
N k.
Z 2 ) | )
%24 2‘
47 4
Z A
i w
1 |V [z ) )|
B
%% 1
%% \ 7
Bemrraan B
P \
" e / N+ Emitter Ditfusion
COLLECTOR
: ouge [ Oxide 1
|"‘ l N Emitter I NOEMMHAJ IN.I
P P isolation
P Base
N Eplayer
A
N+ Buried Layer ;
1 P Substrate

Layout and Cross-Section of Large 200mA NPN Transistor
(Not to Scale)
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__ SOLITRON D

20V LATERAL PNP TRANSISTOR
1mA QUAD COLLECTOR

GENERAL DESCRIPTION

The lateral PNP transistor has an oval-shaped, P-type
emitter, surrounded by four P-type collector diffusions in a
single epi base region. The base is made with an N+ dif-
fusion with two base contacts in it. All four collectors
should be connected together when a single collector tran-
sistor is required. When current ratios are important,
such as for multiple current sources, the collectors can be
used individually. Unused collectors must be connected to
the substrate or any other potential that will ensure that
the transistor does not saturate.

FEATURES

Quad Collectors

Matched Vgg and hgg Transistor Parameters
TYPICAL APPLICATIONS

Current Sources

Active Loads

Leve! Shifters

Biasing Stages

Amplifiers

0.25mA (PER COLLECTOR) QUAD-COLLECTOR LATERAL PNP TRANSISTOR
(EACH COLLECTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA'ZSOC (Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS - MIN TYP MAX | UNITS
- One Collector
1g=-25uA (Note 1) 5 37.5
Two Collectors
Connected
DC Current Gain Reg Yeem3V [ Tecrotan)®=50%A  {n paralten
{Note 1) 10 75
Four Collectors
1 =-100uA Connected
C(T0TAL) in Parallel 20 150
Matching of DC Current Gains AhFE Ic=-100uA VCE"SV {Note 2) 13 215 %
Temperature Coefficient of hee sheg/8T | 1c=-1004A -55°C < T, < 125% -0.1 1/°%
_ Tp=25°% (Note 3) -0.01 | -0.1
Collector-Base Leakage Current ICBO VCB--ZOV 5 nA
Ty=1257C (Note 3) - -10
Tp=25% (Note 3) -0.05 | -0.5
Collector-Emitter Leakage Current Leeo VCE=-20V 5 nA
Ta=1257C (Note 3) -25 | -250
Collector-Emitter Breakdown Voltage| BV.p, Ic=-100uA -20 v
Collector-Base Breakdown Voltage BVepo Ic=-100uA -30 ]
Emitter-Base Breakdown Voltage BVego IE=-100pA -30 v
Base-Substrate Breakdown BV 1=104A 20 v
Yoltage
Base-Emitter Forward Voltage VBE 1E=100pA VCE=-5V -0.61 -0.73 v
Matching of Base-Emitter Forward AVBE IE=]00uA VCE=-5V (Note 4) 2 6! mv
Yoltages
Temperature Coefficient of VBE AVBE/AT IE=100uA Vcé--SV 1.8 mv/°C

Information furnished by Hi-Tech Linear is beligved to be accurats and reliable. However, no responsibility Is assumed by HTL for its use, nor for any infringements of pattants or other rights which may result
from its use. HTL reserves the right to make changas at any time without notice.
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SOLITRON DEVICES INC k1 DEI 83L8L02 0001750 &
QUAD-COLLECTOR LATERAL PNP TRANSISTOR (CONTINUED)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
1c=-250A
One Collector
(Notes 1,5)
I¢(toTar)=-50vA
Collector-Emitter Saturation ) Two Collectors
Voltage v (1 /15)=1 Connected -0.1 }-0.18 v
CE(SAT) C(TOTAL)' '8 in Parallel
{Notes 1,5)
Te(ToraL)=-100vA
Four Collectors
Connected
in Parallel
(Note 5)
Maximum Usable Collector Current Ic(MAf) (Per Collector) -0,5| mA
‘ . 5 Four Collectors
Cutof f Frequency - f 1 =-100pA V. =-5V Connected
T C(ToTAL) CE in Parallel 5 MHz
. Ie(toraL)"-100KA
(1 /1.)=1 Four Collectors
C(TOTAL) B Connected in 75
Parallel
Storage Time g ns
Ic(rom%"‘mA
- Four Collectors
RB 7502 Connected in 130
Paraliel
Emitter-Base Capacitance Ceg Vep=0V (Note 6) 0.2 pF
Collector-Base Capacitance Cep Vep=0V (Note 6) 0.4 pF
Base-Substrate Capacitance CBS VBS-OV (Note 6) 3.5 pF
Notes:
1) With the other collectors grounded.
&h h &h
- FE(MAX) FE(2) | FE{MAX)
2) hpg matching is satisfied by 1 ZI To0% < ReE (1) < 1+2| Y605 where
hFE(]) and “rc(z) are any two current gains chosen from a population of like
transistors on chip.
3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.
4) Matching of Vge s satisfied by lvBE(Z)'vBE(l)4 < zlAvBE(MAX)I where VBE(1)
and VBE(Z) are any two base-emitter voltages chosen from a population of 1ike
transistors on chip.
5} 1t is not advisable to operate the lateral PNP transistor in the saturation
mode since the parasitic vertical substrate transistor (related to the lateral
transistor) becomes heavily active.
&) Junction capacitance is specified. An average capacitance of 0.5pF must be

added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad. which is related to the specific junction
under test.
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LATERAL PNP DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA'ZSOC (Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN| TYP| MAX ] UNITS
' 1=100uA 0.61 0.73
Forward Yoltage Drop VF lF-]mA 0.73 0.85 v
Ip=10mA (Note 1) 1.1
Matching of Forward Voltages avp Ip=ImA (Note 2) 2| 6] mv
Temperature Coefficient of V. aVE/oT | Tp=imA -1.8 nv/°C
T,=25°% (Note 3) 0.1
Leakage Current 10 VRtZOV o nA
TA'125 C (Note 3) 10
Breakdown Yoltage BVD [a=100uA 30 v
Maximum Diode Current IF(MAX) (Note 1} 10 nA
Junction Capacitance %) Vpeov (Note &) 0.2 pF

Notes:

1 The lateral PNP diode, 1ike the lateral PNP transistor, has a parasitic verti-

cal substrate current that becomes dominant at high operating current.
g;:strate Yoss current becomes comparable to the dicde forward current at about

This

2) Matching of Vk is satisfied by |VF(2)°VF(])' < ZIAVF(HAX)‘ where VF(]) and
VF(Z) are any two forward voltages chosen from a population of 1ike diodes on

chip.

3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leskage.

4) Junction capacitance is specified.

added to include the effect of the package.

An average capacitance of 0.5pF must be

Also included must be a capaci-

tance of 1pF for each bonding pad which is related to the specific junction

under test.
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UAL LATERAL PNP TRANSISTOR

- 1mA QUAD COLLECTOR

QGENERAL DESCRIPTION _
The lateral PNP transistor has an oval shaped, p-type emit-
ter surrounded by four P-type collector diffusions in a
single epi base reglon. The two transistors are located ina
common isolation tub and share the same base region.
The base is made with an N + diffusion with two base con-
tacts in it. All four collectors should be connected together
when a single coliector transistor Is required. When cur-
rent ratios are important, such as for multiple current
sources, the collectors can be connected individually.

‘0.25mA (PER COLLECTOR) QUAD-COLLECTUR LATERAL PNP TRANSISTOR

(EACH COLLECTOR)

Unused collectors must be connected to the substrate or
any other potential that will ensure that the transistor does

not saturate.
FEATURES
Quad Collsctors

Matched Vgg and hgg Transistor Parameters

TYPICAL APPLICATIONS
Current Sources

Active Loads

Level Shifters

Biasing Stages
Amplifiers

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UN TS
. One Collector
Ig=-25uA {Note 1) 5 7.5
Two Collectors
- Connected
BC Current Gatn ] e Vee=-8 | lc(roran)™=30%A {n parallel
' (Note 1) 10 75
Four Coliectors
1 =-100pA Connected
| CUTOTAL) in Paralle) 20 150
Matching of DC Current Gains AhFE lc=-100pA VCE='5V (Note 2) 35 1§ %
Temperature Coefficient of hcp aheg /8T | 1.=-1000A -55°C < T, < 125°C -0.1 1/°C
Tp=25°%C {Note 3) -0.01. | -0.1
Collector-Base Leakage Current Iego VCB=-20V 5 nA
. . Tp=125°C (Note 3) -1 -10
' , Tp=25%  (Note 3) -0.05 | 0.5
Collector-Emitter Leakage Current ICEO VCE=-20V 3 nA
TA=125 c (Note 3) -25 | ~2%¢
Collector-Emitter Breakdown Vo]tage BVeeo 1c=-100uA -20 v
Collector-Base Breakdoyn'VOItage BV Ic=-100uA -30 i
Emitter-Base Breakdown Yoltage BVego IE=-100uA -30 ¥
Base-Substrate Breakdown BVBs IB=\0uA 20 v
Yoltage )
Base-Emitter Forward Voltage Vae IE=|00uA VCE=-5V -0.61 -0.73 ¥
Matching of Base-Emitter Forward sVpe IE{IOOuA . VCE"SV (Note 4) 22 6| mv
Voltages . .
Temperature Coefficient of VBE AVBE/AT IE=100pA VCE=-5V 1.8 mv/°C
Intormation furnished by Hi-Tech Linear is belleved to be accurate and reliable. , no rasponsiblity Is d by HTL for lts usa, nor for any Infringements of pattents or other rights which may result

from ts use. HTL ressrves the right to make changes af any time without notice.
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QUAD-COLLECTOR LATERAL PNP TRANSISTOR {CONTINUED)

PARAMETER SYMBOL CONDITIONS ’ MIN TYP MAX ] UNITS

Ic=-25uA

One Collector
{Notes 1,5)

Ig(toTaL)=-50KA
Collector-Emitter Saturation Two Collectors
Voltage VCE(SAT) (IC(TOTAL)/IB)’] Connected -0.1 |-0.18 y

in Parallel
{Notes 1,5)

Ic(roraL)=-100uA

Four Collectors

Connected

in Parallel
(Note 5)

Maximum Usable Collector Current Ie(max) | (Per Collector) : -0.5| mA

Four Collectors

Cutof f Frequency fT ]C(TOTAL)=']00“A VCE=-5V sgng§$:$?e1 5 "

Lo(torar)=-100kA

{1 /1.)=1 Four Collectors
C(TOTAL)' "B Connected in 75

Parallel

Storage Time g ns

Te(totar)=-1mA

Four Collectors
Connected in 130
Parallel

Rp=750n

Emitter-Base Capacitance Cep Vgg=ov (Note 6) 0.2 pF

Collectur-Base Capacitance Ce Veg=ov (Note 6) 0.4 pF

Base-Substrate Capacitance CBS VBS-OV {Notes 6,7) 3.5 pF

Notes:

1) With the other collectors grounded.

thecvniry  h sh
2) e matching is satisfied by 1-2] FELMAX)) hFEEZ: <12 EELMAX I where
FEQ

hFE(]) and hFE(z) are any two current gains chosen from a population of like
transistors on chip.

3) Device leakage current is specified, Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Matching of Vg s satisfied by lvBE(Z)'vBE(l)l < ZIAVBE(MAX)I where VBE(I)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

5) It is not advisable to operate the lateral PNP transistor in the saturation

mode since the parasitic vertical substrate transistor (related to the lateral
transistor) becomes heavily active,

6) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonaing pad which is related to the specific junction
under test,

7) On the HTL-120L chip, two quad-collector lateral PNP transistors are placed in
one isolation bucket. The total base-substrate capacitance must be considered
even when only one of the transistors is being used.
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~ CURRENT GAIN VS, COLLECTOR CURRENT

20V LATERAL imA PNP Veg = 5V T = 25°C

r
5

bbb bt 4
1.0uA 10uA 100uA

Ie

(Kot to Scale)
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SATURATION VOLTAGE VS. COLLECTOR CURRENT

5 T g .
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LATERAL PNP DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA-ZSOC (Unless otherwise noted)

‘PARAMETER | SYMBOL CONDITIONS MIN] TYP| MAX | UNITS
1F=100uA 0.61 0.73
Forward Voltage Drop VF IF=1mA . 0.73 0.85 v
. i Ig=10mA (Note 1) 19
Matching of Forward Voltages 8V Ip=1mA (Note 2) £2 6| mv
Temperature Coefficient of V sV /a7 Ip=1mA -1.8 mv/°c
) o Tpr25% (Note 3) 0.1
Leakage Current Io VR=20V 2 nA
TA=125 C (Note 3) 10
Breakdown Voltage BVD IR=100uA 30 v
Maximum Diode Current Ie (wax) ~ (Note 1) 10| mA
Junction Capacitance ¢y V=0V {Note 4) 0.2 pF
v
Notes:

1) The lateral PNP diode, like the lateral PNP transistor, has a parasitic verti-
- cal substrate current that becomes dominant at high operating current. This
substrate loss current becomes comparable to the diode forward current at about
5mA.

2) Matching of VF is satisfied by |VF(2)-VF(])| < ZIAVF(MAX)I where YF(]) and
VF(Z) are any two forward voltages chosen from a population of 1ike diodes on
chip.

3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the packaga. Also {ncluded must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction
under test.
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20V P-TYPE DIFFUSED RESISTORS
2000, 4500, 9000, 1.8KQ, 3.6KQ

GENERAL DESCRIPTION

The P-type diffused resistors are made during the base dif-
fusion step in the integrated circult process. They exhibit
excellent ratio matching properties which are primerily
dependent on the masking accuracy in the fabrication pro-
cess. However, the obsolute values are not as accurate as
they are directly related to the tolerances in the diffusion
process.

FEATURES

Matched Resistor Ratios
TYPICAL APPLICATIONS
Analog and Digital Circuitry

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
Absolute Values R V=5V )
2000 200 | 250
4500 337.5 450 1562.5
9008 EHS' 900 | 1125
1.8Kn 1350 | 1800 | 2250
3.6Kn 2700 | 3600 | 4500
Epi (Vec Terminal)- BVys I\ =10uA 20 v
Substrate Breakdown Voltage |
Epi (Vcc Terminal)- BYyr Iy=100uA 30 v
Resistor Breakdown Voltage
Resistor-Substrate Breakdown Voltage BVRS IR=1OpA 20 v
' -55°C < T, < -25% -0.02
Temperature Coefficient of R 8R/8T Vg5V -25% < T, < 25% 0.06 %/°C
25% < T, < 125% 0.13
Matching of Equal Design Value AR(1:T) | V=5V Ry=R, (Notes 1,2) 43 %
Resistors
8R(1:2) Ry=2R, (Notes 1,2) +4
Ratio Matching of Unequal . - . + Pt
Design Value Resistors 8R(1:4) vR v Rz 4R1 (Notes 1,2) 3
aR{1:8) R,=8R, (Notes 1,2) 16
Maximum Power Dissipation PD(MAX) 300 | mW
Epi (Vcc Terminal)- ChR VaR=OV (Notes 3,4) pF
Resistor Capacitance :
2000 1.1
4500 0.5
900a 0.6
1.8Kn 0.9
3.6Kn 1.8

Information turnished by Hi-Tech Linear Is bellaved to be accurate and raliable. Howaver, no responsibility Is assumed by HTL for its use, nor for any Infringements of pattents or other rights which may result

from its usa. HTL reserves the right to make changes at any time without notice.
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" 1)  Resistor ratio matchdng is satisfied by

AR R AR
(MAX) 2 (MAX)
k (“Zl'rm— ) R k (“ZIWI)

where k is the resistor ratio of the nominal values, and R] and RZ are any two
resistors chosen from these populations on chip.

2) These particular matching parameters apply to the varfous resistor ratios on chip.

3} Junction capacitance is specified. An average capacitance of 0.5pF must be added
to include the effect of the package. Also included must be a capacitance of 1pF
for each bonding pad which is related to the specific junction under test.

4) These capacitances refer to each individual resistor; however, most resistors
on chip are strung together, thus presenting a higher total capacitance for each
resistor group.

Contact Area P Dittusion P Diftusion
: Contact A
(Resistor) rea (Resistor)
2 / 7
.::::L:" o_._.g @._o :::SL‘:: RESISTOR RESISTOR
t TERMINAL TERMINAL
] [oxice] [ 1 1 [oxice] T
3
1‘ P Resistor [ } P Resistor )
1 s Q t
{ < * $
3 N Eplayer N Epilayer 1
1' N+ Buried Layer 4 1i N+ Buried Layer 1;
. )
1? P Substrate 1‘ 1; P Substrate 1;
Layout and Cross-Section of 200a P-Type ;:g?:::e-:":e:::fs;sedwn °{N:t50:° Ps-gzip:)
piffused Resistor (Not to Scale) ¢
Contact Area P Ditfusion Contact Area P Ditfusion
(Resistor)
(Resistor) 22,
) ! RESISTOR
RESISTOR RESISTOR ¢535‘L°t o__@‘r @__o T:RMINAL
TERMINAL TERMINAL ERMINA
a 11 Oxide | | 4 11 Oxide 11
! 1 $
1 P Resistor { 1; P Rosistor P
1) ) 1; J K
‘ N Epilayer s 1, N Epilayer 3
$ N+ Buried Layer ¢ , N+ Buriod Layer {
1; P Substrate 1; 3 P Substrate 1[
L?yOUt and Cl:oss-Section of 900a P-Type yout and Cross-Section of 1.8Ka P-Tyoz
Diffused Resistor {Not to Scale) Dittused Kesistor {Not to Scaled
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20V BASE PINCH RESISTORS
30KQ, 100K

GENERAL DESCRIPTION

The base pinch resistors have an N+ gate diffusion that
overlaps the P diffusion which forms the resistor body. In
most cases the gate Is internally connected to one of the
resistor terminals. This terminal is normally designed and
layed out as the most positive node of the resistor. The
layout sheets indicate this terminal with a **+ " sign. The
voltage drop across the resistor should not exceed 6V to
prevent breakdown. Pinch resistors can be connected in
serles when a higher operating voltage is desired,

providing that each of the resistor does not sustain more
than 6V. On some chips, the 30KQ and the 100KQ
resistors are located In a single Isolation tub and shars a
common gate connection. Each of these resistor can also
sustain 6V before breakdown occures. [t should be noted
that the pinch resistors are non-linear and have a very
strong voltage dependency.

FEATURES

High Resistor Vaiues

TYPICAL APPLICATIONS

Current Sources

General Purpose Circuitry

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise notéd)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Absolute Values R IR:IOuA Ka
30Kn 15 30 60
100Kn 50 | 100 | 200
Matching of Resistor Values aR Ip=10uA (Note 1) 5 %
Breakdown Voltage ‘ BYg 1p=0.5mA (For 30Ka Resistor) 6 v
(Across Resistor Terminals) 15=0.15mA (For 100Ke Resistor) 6
Resistor-Substrate Breakdown Voltage BVps Ig=10uA 20 y
Temperature Coefficient of R AR/AT -55% < T, < 125% 0.5 %/%
Maximum Power Dissipation pD(MAX) 200 mi
Resistor-Substrate Capacitance Cps Vrg {Notes 2,3) pF
30Ka 2.6
100Ka 6.8
Notes:
SR (max)

1) Resistor matching s satisfied by 1-2]—T55§——- <

and R2
on chip.

:%< 1+2[i';%ﬂ[ where R,

are any two resistors chosen from a population of the same nominal value

2) Junction capacitance is specified. An average capacitance of 0.5pF must be

added to include the effect of the package.

Also included must be a capaci-

tance of 1pF for each bonding pad which is related to the specific junction

under test.

3) On the MCE-A20A chip, these two base pinch resistors are connected in series
so that the total capacitance must be considered even when only one of the

resistors is being used.

Information furnished by Hi-Tech Linsar Is believad to ba accurate and rellable. Howevsr, no responsibiilty.Is assumead by HTL for its use, nor for any infringements of pattsnts or other rights which may resuft

from Its use. HTL resarves tha right to maks changes at any ime without notice.
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20V BASE PINCH RESISTORS
DUAL 60KQ

se5zsess

- GENERAL DESCRIPTION

The base pinch resistors have an N+ gate diffusion that under. It should be noted that the pinch resistors are non-
overlaps the P diffusion which forms the resistor body. linear and have a very strong voltage dependency.
Both resistors are located in a single Isolation tub and FEATURES
] share a single N + gate diffusion which has two gate con- High Reslistor Values
tacts in it. The two resistors can be connected In series or TYPICAL APPLICATIONS
1 in parallel and one of the gate contacts must be connected Current Sources
to the most positive node of the resistor combination. The General Purpose Circuitry

voltage drop accross the resistor combination must never
be greater than 6V to prevent breakdown. Itis also possi-
ble to utilize only one of the resistors while the other
resistor is left open. Since the N+ gate diffusion has two
contacts In it, it can be used as a low resistance cross-

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=259C (Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS . MIN | TYP 1 MAX UNITS
Absolute Value R Ip=10uA 30 | 60 | 120 ka
Matching of Resistor Values AR IR=10uA (Note 1) +5 %
Breakdown Voltage BVR IR=0.3mA» 6 v

(Across Resistor Terminals})
Resistor-Substrate Breakdown Volitage BVRS IR=10uA 20 y
Temperature Coefficient of R sR/6T | -58°%C < T, < 125% 0.5 /%
Maximum Power Dissipation PD(MAX) 200 mW.
Resistor Gate Capacitance Cre Vre=0¥ ' (Notes 2,3) 1 pF
Resistor-Substrate Capacitance CRS VRS=0V (Notes 2,4) 2.6 pF
Notes:

aR R s8R
. oo . o] 2 (MAX) 2 {MAX)
1) Resistor matching is satisfied by 1 ZI To0% I < R, <71+2| T00Z | where R,

and'R2 are any two resistors chosen from a population of the same nominal value
on chip. ’

2) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also inciuded must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction
under test.” :

3) CRG is applicable only when the gate is not connected to one of the resistor
terminals.

4) CRS is applicable only\when the gate is connected to one of the resistor
terminals.

Information turmished by Hi-Tech Linear Is ballavad to be accurate and reliabls. However, no responsibility Is assumed by HTL for its usa, nor for any infringements of pattents of other rights which may resuit
from its usa. HTL ressrves the right to make changes at any tima without natice.
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GENERAL DESCRIPTION

The 150 crossunder Is made during the emitter diffusion
step of the process. It exhibits a low sheet resistance and
is primarily designed to be used as a crossunder connec-
tion to aid in the layout process. When layout permits, it is
recommended to minimize the number of crossunders us-
ed to avoid possible performance degredation. Also, It Is
recommended not to run metal over the crossunder when
metal Is connected directly to a bonding pad, to prevent
possible breakdown of the thin oxide layer over.the
crossunder.

FEATURES

Low Crossunder Resistance
TYPICAL APPLICATIONS
Crossunder Interconnections
Low Value Resistors

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise noted)

20VN+ “CROSSUNDER
15Q RESISTANGE

PARAMETER SYMBOL CO.NDITIONS MIN TYP MAX {UNITS
,| Absolute Values R VR=5V 11.25 15 {18.75 o
Crossunder-Substrate Breakdown BVRS IR=10uA 20 v
- Voltage :
Maximum Crossunder Current IR(MAX) 40| mA
Crossunder-Substrate Capacitance CRs . VRS=0V (Note 1) 1 pF

Notes:

1} Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction

under test.

N+ Crossunder \ /

N+ Burled Layer

CROSSUNDER CROSSUNDER
TERMINAL  © B ©  TERMINAL
e
N Epilayer Contact Area

] Oxide |}

N+
Crossunder

» P isolation

N Epilayer

s

N+ Buried
Layer

N

P Substrate

1 P isolation S

PP

o
e e e e

Layout and Cross-Section of 152 N+ Crossunder

(Not to Scale)

Information furnished by Hi-Tech Linear is belisved to be accurate and rellabls. However, no responsibillty Is assumed by HTL for its usa, nor for any Infringements of pattents or other rights which may result

from Jts usa. HTL reserves the right to make changes at any time without notice.
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’4ov SMALL NPN TRANSlSTOR
10mA QUAD COLLECTOR CONTACT

GENERAL DESCRIPTION

The small 10mA NPN transistor has two N+ diffusion FEATURES

reglons in the collector area with two collector contacts in Four Collector Contacts

each of these diffusions. The contacts are normally con- Matched Vgg and hpg Transistor Parameters
nected together to reduce the series collector resistance as TYPICAL, APPLICATIONS

well as the saturation voltage. The small NPN transistor Is Ampilfiers

available In two versions, with and without a deep N + dif- Comparators .

fusion in the collector region, The deep N+ diffusion Current Sources

allows for an additional increase in the operating current. Bias Circults

Level Shifters

Emitter Followers

Diode Connected Transistors
Zener Diode Connections

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX { UNITS
DC Current Gain hFE Ic=1mA VCE-SV {Note 1) 80 500
Matching of DC Current Gains i shep Io=1mA Veg=5V (Note 2) 5 £10 %
Temperature Coefficient of hee ahep /8T | 1e=ImA -55% < T, < 125% 0.5 %/
: T=25%C (Note 3) 0.02 | 0.2
Collector-Base Leakage Current Iepg Va0V 3 nA
Tp=1257C (Note 3) 1 10
Tp=25°C (Note 3) 0.5 5 nA
Collector-Emitter Leakage Current Ieeo VCE=40V 5
Tp=125°C (Note 3) 0.5 51 uA
Collector-Emitter Breakdown Voltage | LVopo | I =ImA 40 v
Collector-Base Breakdown Voltage BV;.po IC=100uA _ 60 v
Emitter-Base Breakdown Voltage BVEBO IE=10pA 6.25 7.25 v
Collector-Substrate Breakdown " Bv 1,=104A 40 : v
cs c
Voltage
‘Base-Emitter Forward Voltage Var ITgi=1mA Veg=5V 0.67 0.79( Vv
Matching of Base-Emitter Forward AVBE |IEJ=1mA VCE=5V (Note 4) 22 6 | mv
Voltages
Temperature Coefficient of VBE AVBE/AT |IE|=1mA VCE=5V -1.8 mv/°c
One Collector Contact
(One Diffusion Region) ‘Note 5) 0.2 | 0.3
: 1.=1mA
Collector-Emitter Saturation c Two Collector Contacts
Voltage vCE(SAT) {Two Diffusion Regions) (Note 5) 0.17 | 0.25 v
9
(1.71.)=10 Four Collector Contacts
c¢/*B’"'"| (Two Diffusion Regions) 0.15 0.2
Maximum Collector Current IC(MAX) PD(MAX)=300mH 201 mA
Cutoff Frequency fT 1c=5mA ch=5V 400 MH2

Information fumished by Hi-Tech Linsar is balleved to bs accurate and reliable. Howaver, no responsibility Is assumed by HTL for its uss, nor for any Infringements of pattants or other rights which may result
from Its use. HTL raserves the right to make changes at any time without notice.
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SMALL NPN TRANSISTOR (CONTINUED)

PARAMETER SYMBOL ’ CONDITIONS MIN | TYP MAX | UNITS

Ieslm 7

Storage Time g (IC/IB)=10 RB=750n ns
ICIIOmA 120

Emitter-Base Capacitance Ceg -VEB=0V (Note 6) 1.1 oF

Collector-Base Capacitance ’ Cen Veg=0V . (Note _6) 1.5 pF

Collector-Substrate Capacitance Ces Veg*OV ' ~ {Note 6) 3 pF

Notes:.

1) A1l collector contacts connected in paraHel

2)  hpp metching is satisfied by I- 2| F%‘gQX) FEEZ; <2l igé:AX)
Ree(n

FE(]) and hFE(Z) are any two current gains chosen from a population of 1ike

where

transistors on chip.

©3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

1 4 3 5 -
4) Matching of VBE is satisfied by IvBE(?) VBE(l)l < ZlbvBE(MAX)l where vBE(])
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip.

5) It is not recommended to operate the transistor in the saturation mode when
only one collector contact or two collector contacts on the same N+ diffu-
sion region are used, since a high saturation voltage is inevitable, espe-
cially at increased collector currents.

6) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction

- under test.
EMITTER
N+ Emitter
N¢ Collector W¢ Collector
Oiffusion
.\\\ ) /”’
(L)
bOLLECTOR CONTACT o . l r - COLLECTOR CONTACT
COLLECTOR CONTACT © l’ COLLECTOR CONTACT
//J\ - EZ contact Area
N Eplayer l
P Bass Diffusion N+ Buried Layer
BASE
P Base N+ Emitter
|i L F ,i Oxide
IN*I { Inol s

“ P lsolation X P lnolation {
$ N Eplayer }

{ N+ Buried Layer é

)

{ P Subsrate

Layout and Cross-Section of Small 10mA NPN Transistor
(Not to Scale)’
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4004y CURRENT GAIN VS. COLLECTOR CURRENT. 10,0 SATURATION VOLTAGE VS, COLLECTOR CURRENT
T 40v smaLL 1oma NeN véE -5V T = 28°C : T aov SHALL 10MA NPN  IC/IB = 40 . "t - 8% i
400 4 T
- l.od:— -+
3004 2 3
- T T
:‘:lf T ] >; I
200 4 T T
; 4 E3
100 4 ——‘—__—_—‘———_‘___,,———',———""'_——“\\\\ + T T
0 Attt bbbttt 0, 04—ttt ettt bbbttt
0.1uA 1.0uA 10uA 100uA  1.0mA 10mA 100mA _ 1.0uA 10UA 100uA 1.0mA 10mA 100mA
: c .. c

v

SMALL 10mA DIODE {(TRANSISTOR WITH COLLECTOR AND BASE SHORTED)

ELECfRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE T“=25°C (Unless otherwise noted)

PARAMETER SYMBOL CONDITION MIN | TYP| MAX | UNITS
IF*100uA 0.61 0.73
Forward Voltage Drop Ve {: Tp=1mA 0.67 0.79 L {
IF=10mA 0.79 0.91
Matching of Forward Voltages sV Tp=1mA (Note 1) 2 16 my
Temperature Coefficient of VF AVF/AT lFtlmA -1.8 nv/°c
Ta=25°C  (Note 2) 0.2
f A .
Leakage Current Iy V=20V 5 nA
Tp=125°C  (Note 2) 10
Breakdown Voltage BVD Tg=10uA - 6.25 7.25 v
Maximum Diode Current i IF(MAX) 20 mA
Junction Capacitance ¢ Vp=ov (Note 3) 1.1 pF

Notes:

1) Matching of Vg is satisfied by 'VF(Z)'VF(I)I < z|°VF(MAX)| where vF(l) and
VF(Z) are any two forward voltages chosen from a population of 1ike diodes on
chip.

2) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

3) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific junction
under test.
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SMALL 10mA ZENER DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
IZ=1uA ] ‘ 6.2 | 6.5 | 7.2
T,=10uA 6.25 16.55 [7.25
Breakdown Voltage vy lz=100uA (Note 1) 6.3 1 6.6 7.3 v
I=1mA (Note 1) 6.4 { 6.7 }7.4
1,=10mA (Note 1) 7173 8
Dyngmic Impedance Rz Iz=1mA 85 [}
(in the Breakdown Mode)
Temperature Coefficient of Breakdown AVZ/AT lz=1mA 2.4 mv/°C
Voltage .
Notes:
1) Base-emitter breakdown, unlike base-collector breakdown, can be damaging to
v the transistor particularly for long breakdown duration at high current. Under

these conditions, hpy degradation is inevitable; therefore, V; is tested at
1uA and 10pA for each transistor. Operation at higher current has been fully
characterized and is guaranteed by extrapolation.
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GENERAL DESCRIPTION

The lateral PNP transistor has an oval-shaped, P-type
emitter, surrounded by four P-type collector diffusions In a
single base region. The tase is made with an N+ diffu-
slon with two base contacts in it. All four collectors should
be connected together when a single collector transistor is
required. When current ratios are important, such as’ for
multiple current sources, the collectors can be used in-
dividually. Unused collectors must be connected to the
substrate or any other potential that will ensure that the

transistor does not saturate.

1mA QUAD COLLECTOR

FEATURES
Quad Collectors

Current Sources
Active Loads
Level Shifters
Blasing Stages
Amplifiers

0.25mA (PER COLLECTOR) QUAD-COLLECTOR LATERAL PNP TRANSISTOR

(EACH COLLECTOR)

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA'ZSOC (Unless otherwise noted)

RAL PNP TRANSISTOR

Matched Vg and hpg Transistor Parameters
TYPICAL APPLICATIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
- One Collector
(""25uA (Note 1) 5 3.5
Two Collectors
Connected
OC Current Gain Mg Yee=3V |ctroran)* 50 fn paraliel
(Note 1) 10 75
Four Collectors
1 i=~100uA Connected
C{TOTAL) in Parallel 20 150
Matching of DC Current Gains shee I==1004R Vop=-5V (Note 2) 25 $15 %
Temperature Coefficient of hep 8heg /8T | 1.=-10QuA -55%C < T, < 125%¢ -0.1 £/%C
TA’ZSOC (Note 3) -0.02 | -0.2
Collector-Base Leakage Current ICBO VCB--ZOV 5 nA
Tp=1257C (Note 3) -5 -50
Tp=25°% (Note 3) -0.2 -2
Collector-Emitter Leakage Current ICEO VCE=-20v 5 nA
Tp=1257C (Note 3) -0.05 | -0.5
Collector-Emitter Breakdown Voltage BVCEO IC=-100uA -40 Y
Collector-Base Breakdown Yoltage BVcpo Ic=-100uA -60 v
Emitter-Base Breakdown Voltage BV:go I¢=-1004A -60 v
Base-Substrate Breakdown BVps Ig=10uA 40 v
Yoltage
Base-Emitter Forward Voltage Ver 1g=100uA  Vep=-5V -0.62 0771y
Matching of Base-Emitter Forward 8Vge 1E=100uA VCE--SV (Note 4) 42 26 mv
Voltages
. )
Temperature Coefficient of VBE AVBE/AT XE=1OOuA VCE=-5V 1.8 mv/-C

Information furnished by Hi-Tech Linear Is belleved to be accurate and rellable. However, no responsibility Is assumed by HTL for its uss, nor for any Intringements of pattents or other rights which may result
from its use. HTL reserves the right to make changes at any time without notice.
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QUAD-COLLECTOR LATERAL PNP TRANSISTOR (CONTINUED)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ic'-2§uk
One Collector
(Notes 1,5)
Te(otar)=-30A
Collector-Emitter Saturation ( ) Two Collectors
Voltage v I /1g)=1 Connected -0.12] ~0.2 v
CE(SAT) C(TOTAL) '8 in Parallel
(Notes 1,5)
1¢(ToTay)""1004A
Four Collectors
Connected
in Parallel
(Note 5)
Maximum Usable Collector Current IC(MAX) (Per Collector) -0.5| mA
’ 5 Four Collectors
Cutoff Frequency f 1 =-100uA V,.=-5Y Connected
T C(TOTAL) Ce in Parallel 3.5 MHz
1C(TOEA%%--1oouA
N Four Collectors
(e rorany/1a!! Connected 1n 100
Parallel
Storage Time A ns
: I¢(roraL) "™
. Four Collectors
Rg=750a Connected in 140
Parallel
Emitter-Base Capacitance Cep Veg=0¥ {Note 6) 0.2 pF
Collector-Base Capacitance Ce VCB:OV (Note 6) 0.5 oF
Base-Substrate Capacitance Cas Vag=ov (Note 6) 5 pF
Notes:
1) With the other collectors grounded.
: &h h &h
. . N FE{MAX) FE(2) FE(MAX
2) hFE matching is satisfied by ) ZI 100% I < hFE(]) < 1+2|——Tﬁﬁi——l| where
hFE(1) and hFE(Z) are any two current gains chosen from a population of 1ike
transistors on chip. ’
3) Device leakage current is specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.
4) Matching of VBE is satisfied by ‘VBE(Z)'VBE(I)I < Z'AVBE(MAX)| where vBE(\)
and VBE(Z) are any two base-emitter voltages chosen from a population of like
transistors on chip. :
5) It is not advisable to operate the lateral PNP transistor in the séturation
mode since the parasitic vertical substrdte transistor (related to the lateral
transistor) becomes heavily active.
6) Junction capacitance is specified. An average capacitance of 0.5pF must be

added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is related to the specific Junction
under test. ’
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EMITTER

P DHfusion

{

COLLECTOR
<

™.

COLLECTOR
<

N+ Burifed Layer
/- R

. p \\
BASE CONTACT o—— %\ﬂ

—

[

o0 BPASE CONTACT

BASE CONTACT Ommd 0 BASE CONTACT
/ e
N Epilayer - \. Y, Contact Area
N+ Ditfusion \ N+ Ditfusion

COLLECTOR COLLECTOR
| Imniasi ] Oxide

‘ M M |

1» P lsolation PLIPL P P Isolation 1{

1 )

1‘ N Epilayer ‘[

;; N+ Buried Layer 1E

1 ]

P Substrate

P

0.25mA (Per Collector) Quad-Collector Lateral PNP Transistor

Layaut and Cross-Section of

(Not to Scale)

150 .CUR.RENTJGAI‘N .VS; CQLLIECTOHJ CL{RR_ENTm 0 _GATUBATIOF}J VOerAGIE VS .JCOLlI_ECT‘OR CU!?F!EN"
40V LATERAL imA PNP Ve = QV I1’ - 25°C 40V LATERAL 1imA PNP Ic/18 = { T = 25°C
128 + T -0.44 T
100 4 - 1
>
“-0.3 +
%
be-X 4 0 4
>
-0.2
50 4
254 1 -0.14 //
N\
0 Attt ettt 0. O+ttt } +
0.1uA 1.0uA 10uA ‘ 100uA 1.0mA 10mA 1.0uA 10uA 100uA 1.0mA
C
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LATERAL PNP DIODE (EMITTER-BASE JUNCTION OF TRANSISTOR)

" ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise noted)

PARAMETER - ) SYMBOL CONDITIONS MINT TYR] MAX | UNITS
_ 1.=100,A ' 0.61 0.73
Forward Voltage Drop Ve Ip=1mA 0.74 0.86 v
1=10mA (Note 1) .15
Matching of Forward Voltages avp VIF=1mA {Note 2) 12 6 { mv
Temperature Coefficient of A3 AVF/AT IF=\mA -1.8 mv/oc
: Tpr25% (Note 3) 0.5
Leakage Current . Iy [ Vpma0v TA=125°C ot ) P nA
Breakdown Yoltage BV, Ip=100uA 60 v
Maximum Diode Current T (Max) (Note 1) 0] mA
Junction Capacitance ) Vg=0v (Note 4) | 0.2 pF

Notes:

1) ‘The lateral PNP diode, 1ike the lateral PNP transistor, has a parasitic verti-
ca) substrate current that becomes dominant at high operating current. This
substrate loss current becomes comparable to the diode forward current at about
SmA.

2) Matching of Vp is satisfied by 'VF(Z)'VF(I)' < 2|‘vF(NAX)| where VF(1) and
'r(z) are any two forward voltages chosen from a population of like diodes on
chip.

3) Device leaka?e current s specified. Mishandled packaged devices may exhibit
much higher leakage currents due to external surface leakage.

4) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the effect of the package. Also included must be a capaci-
tance of 1pF for each bonding pad which is Felated to the specific junction
under test.
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40V P-TYPE DIFFUSED RESISTORS
12000, 4500, 9002, 1.8KQ, 3.6KQ

GENERAL DESCRIPTION

The P-type diffused resistors are made during the base dif- FEATURES

fusion step in the integrated circult process. They exhibit Matched Resistor Ratios
excellent ratio matching properties which are primerily TYPICAL APPLICATIONS
dependent on the masking accuracy in the fabrication pro- Analog and Digital Circuitry

cess. However, the obsolute values are not as accurate as
they are directly related to the tolerances in the diffusion
process. '

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C {Unless otherwise noted)

PARAMETER ' SYMBOL CONDITIONS MIN TYP MAX [ UNITS
Absolute Values R VR=5V Q
200a 150 200 250
4500 337.5 450 |562.5
900a 675 900 | 1125
1.8Kn : 1350 | 1800 | 2250
3.6Ka 2700 | 3600 | 4500
Epi (Vcec Terminal)- BVNS {N=10uA 40 v
Substrate Breakdown Voltage
Epi (Vcc Terminal)- BV I)=100uA 60 v
Resistor Breakdown Voltage
Resistor-Substrate Breakdown Voltage BVpe 1p=10uA 40 v
-55°C < T, < -25%C -0.02
Temperature Coefficient of R BR/AT V=5V -25%C < T, < 25% 0.06 %/%C
5% < 1, <125% 0.13
Matching of Equal Design Value BR{T:T) | V=5V Ry=Ry (Notes 1,2) 3 %
Resistors
aR{1:2) Ry=2R, (Notes 1,2) 14
Ratio Matching of Unequal . = = +
Design Value Resistors &R(1:4) vR Sv RZ 4R1 (Notes 1,2) *5 *
aR(1:8) R,=8R, (Notes 1,2) 6
Maximum Power Dissipation Po(Max) 300 mwW
Epi (Vcc Terminal)- Chr Vpr=0v (Notes 3,4) pF
Resistor Capacitance .
00n 0.7
4500 0.4
9000 0.6
1.8Ka 0.8
3.6Kn 1.7
Information furnished by Hi-Tech Linsar Is bellaved to ba accurate and rellable. H , no rasponsibility Is d by HTL for its use, nor for any infringsments of pattants or other rights which may result

from its use. HTL reserves the right to make changes at any time without notica.
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1) Resistor ratio matching is satisfied by

(2l T ) <2 <k (1e2] 7000 )

where k is the resistor ratio of the nominal values, and R] and Rz are any two
resistors chosen from these populations on chip.

2) These particular matching parameters apply to the various resistor ratios on chip.

3) Junction capacitance is specified. An average capacitance of 0.5pF must be added
to include the effect of the package. Also included must be a capacitance of 1pF
for each bonding pad which is related to the specific junction under test.

4) These capacitances refer to each individual resistor; however, most resistors
on chip are strung together, thus presenting a higher total capacitance for each
resistor group.

Contact Arss P Dittusion Contact Area P Diffusion
o (Resiator) (Resistor)
A /
RESISTOR .@ E. RESISTOR RESISTOR RESISTOR
Ore— el
TERMINAL TERMINAL TERMINAL TERMINAL
J “o;ﬂdol I 1 ‘ I IOxideI
) 3
i‘ P Resistor 1{ 1’ P Rnlstqr 't
4 N Eplayer N Epilayer 1
b N+ Buried Layer b4 $ N+ Buried Layer 1
. ' )
2 P Substrate 1‘ S P Substrate $
ts - Layout and Cross-Section of 450a P-Type
Layout and Cross-Section of 2008 P-Type
Diffused Resistor {Not to Scale) Diffused Resistor {Not to Scale)
P Diffusion
Contact Area P Ditfusion Contact Area (Rum.or)
(Resistor) 2
' RESISTOR RESISTOR
RESISTOR RESISTOR ° @ : TERMINAL
TERMINAL TERMINAL TERMINAL
11 oxide | [ 11 Oxide 1F
) 4 {
1 P Resistor t 1; P Resistor ¢E
) 4
s 3
* N Epllayer } , N Epiayer 1
1; N+ Buried Layer ) N+ Buried Layer P
S
1; P Substrate 1& b P Substrate 1[
Layout and Cross-Section of 900a P-Type Layout and Cross-Section of 1.8Kn P-Type
Diffused Resistor (Not to Scale) Diffused Resistor (Not to Scale)
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22 contact Area ,
RESISTOR TERMINAL RESISTOR TERMINAL

P Dittusion

( (Resistor)
11 Oxide 11 |
3, P Resistor <E

3

1 N Eplayer ﬁ
t+ Burisd Layer s
3 P Substrate {

Layout and Cross-Section of 3.6Ka P-Type
D1ffuseq Resistor (Not to Scale)

RESISTANCE VS, BIAS VOLTAGE
| 4ov oIFFUSED RESISTORS T - 25°%

—

-1 4

DEVIATION (X)
[=]

-2,
0.0 10.0 20.0 30.0 40.0
vg V)
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40V EPI PINCH RESISTOR
T BOKQ

o
‘..4-».4->.4 & <l>.<l>.<->.

GENERAL DESCRIPTION

The epi pinch resistor is made wnh a donut shaped ) FEATURES

epilayer region that defines its size and shape. Two small Matched Re5|stor Values
N+ diffusion regions in the epilayer provide the ohmic TYPICAL APPLICATIONS
contacts to the resistor terminals. The P-type substrate Current Sources

and isolation regions act as the resistor gate. The gate Is General Purpose Ciruitry

therefore permanently biased at the most negative poten-
tial in the circuit, Unlike the base pinch resistor, the epi
pinch resistor can sustain at least 40V before breakdown
occures. :

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE TA=25°C (Unless otherwise noted)

PARAMETER . - SYMBOL semo o= CONDITIONS ~ ~o. - oo o PMINT TYP | MAX UNITS
v . : . - L H "
Absolute Value - : - R Tp=10uA 7 e 30 | 60 120 Ka
Matching of Resistor Values aR Ig=10uA . 2 (Note 1) ~ 5 )
Breakdown Voltage BY, “lp=2mA RN : | 40 v
(Across Resistor Terminals) i
Resistor-Substrate Breakdown Voltage BVRS ) -IOuA : T T - 40 v
Temperature Coefficient of R .| aR/aT . -55°c <Tp<125% . B 0.5 1/
Maximum Power Dissipation PD(MAX) 200 mW
Resistor-Substrate Capacitance cRS Vag=OV . . . {Note 2) 6.5 pF
Notes:
2R (Max) AR (max)

1) Resistor matching is satisfied by ]'zl_Tﬁﬁi—_

< ——-< ‘+2|_T55i__l where R,
and R2 are any two resistors chosen from a popu1at1on of the same nominal value
on chip.

2) Junction capacitance is specified. An average capacitance of 0.5pF must be
added to include the efféct of the package. Also includéd must be a capacis

tance of 1pF for each bonding pad which is related.to the specifac Junction
under test.

Information furnished by Hi-Tech Linear Is belleved to be accurate and rellabls. However, no responsibliity Is assumed by HTL for lts use, nor for any Infringements of pattents or other rights which may result
from its use. HTL reservas the right lo make changes at any time without notice.
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Layout and Cross-Section of 60Ka Epi Pinch Resistor
(Not to Scale)

RESISTANCE VS. VOLTAGE
200

40V 80K EPI-PINCHED RESISTOR T = 28°C
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