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Lucent Technologies
Bell Labs Innovations
ALA110 VHF Semicustom Linear Array
Features Description

= High-speed CBIC process
10.2 GHz NPN, 4.3 GHz PNP

® Optimized for smalt-scale, high-performance
applications

8 Symmetrical layout to reduce thermal effects
® Optional thin-flm (TaN) resistors
= Electrically trimmable, resistor meit-back links
s Optional on-chip ESD protection

= Adjacent scaled transistors for bandgap reference
biasing

® Unique epi areas to allow for independent tub
biaging for high PSRR applications

® Quick design turnaround (typically 6 to 8 weeks)
® Proven reliability

Applications

® VHF operational amplifiers (650 MH2)

® Buffers/video drivers (900 MH2)

® Comparators (<1 ns)

® Track and hold amplifiers (0.01% settling in 15 ns)
® Pin electronics (2500 V/us)

® RF amplifiers

a Analog multipliers/mixers

® Optical data link drivers/receivers (600 Mbits/s)

The ALA110 Semicustom Linear Array s an integrated
circuit consisting of vertical NPN and PNP transistors,
programmable capacitors, implanted boron rasistors,
resistor meit-back links, and optional thin-film resistors.
The ALA110 Linear Array Is fabricated in a comple-
mentary bipolar integrated circuit (CBIC-V) process
that offers the advantages of similar NPN and PNP
transistor characteristics at very high speeds. Peak fr
values of 10.2 GHz for the NPN and 4.3 GHz for the
PNP transistors (Vce = 3V, Ic = 4 mA for the NPN
and 3 mA for the PNP) and a high-current drive capa-
bllity (7.2 mA for the NPN and PNP 6X transistors) are
unique to this technology.

Two levels of metaliization are availabie for component
interconnection. During layout, designers can intercon-
nect components by drawing wiring runs on pre-
defined layout sheets. The designer can completely
customize the bottom-metal, via hole, top-metal, and
STIC (thin-film resistor) levels. The bottom-metal and
top-metal lavels have the same low sheet resistance of
0.04 £1/sq. and a maximum current density of

2 mA/um of metal width. The standard 5 um bottom-
metal and 10 um top-metal linewidths are capabie of
handling 10 mA and 20 mA dc current, respectively.
For cases where high current capacity or low intercon-
nect resistance is required, the standard metal
linewidths can be increased.

The ALA110 Linear Array has symmetrically located
components to minimize layout parasitics and tem-
perature gradients, in addition to intentionally scaled
adjacent transistors for bandgap reference biasing.
The ALA110 Linear Array also has eight unique epi
areas containing both resistors and PNP transistors to
allow for independent tub biasing for high PSRR appli-
cations. The array has a small die area of 4.08 mm?
with 16 I/0s and is optimized for the design of a sin-
gle high-performance circuit. These features allow cir-
cuit implementation on this array o have the perfor-
mance approaching that of a full-custom design.
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Figure 1. ALA110 Linear Array Die Layout
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-+ Indicates devices arranged in a common centroid configuration for matching considerations.

Indicates devices isolated in separate EP{ tub for high PSRR applications.

Figure 2. ALA110 Linear Array Die
Lucent Technologies Inc.
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Electrical Characteristics (14 = 25°¢)
Table t. NPN dc Parameters NV231A01 (6X)

Symbol Measuremaent/Condition Min Typ Max Unit
hre* Ic=1mA Vca =2V 50 118 — -
tr lc = 40 mA, Vce = 3V 8.0 10.2 -— GHz
Va lc=1mA Vce=2V,4V 12.0 270 — v
Vce (sat) lc=1mA, Is = 100 uA —_ 86 180 mv
Vee! le = —1mA Vea = 2V 740 780 810 mv
BVeex ic = 100 pA, Is = 0.1 A 6.0 1.5 — v
BVceo lc=1uA 6.0 19.0 — \
BVao lc=1uA 250 45.0 — v
BVeso? e = 10 uA 20 — - v
BVeas? le = 1 uA 0.2 — — v
80% # Range Vea = 2V 0.05 1.00 2.00 mA
80% fr Range Veg =3V 1.8 4.7 75 mA
Max dc Current Vcg = 3V —_ — 7.2 mA
Cie Vee = _— 0.12 -_ pF
Cuc Vec = 0 —_ 0.08 - pF
Cus Vcs = 0 — 0.10 —_ pF
Size — - - 325 x 475 {(um x pm)

Table 2. PNP dc Parameters PV231A01 (6X)

Symbol Measurement/Condition Min Typ Max Unit
hee® Ic= -1mA Vca = -2V 25 45 — —
fr lc = ~3.0mA, Vce = -3V 30 43 — GHz
Va Ic= —1mA Ve = -2V, -4V 6.0 11.0 - v
Vce (sat) lc= —1mA, ls = —100 uA — —188 —360 mv
Vee! le = 1 mMA, Vs = =2V -750 | -792 —830 mv
BVeex Ic= —100 uA, Is = ~0.1 uA 8.0 15.0 — v
BVceo Ic = —1 A 8.0 220 — Vv
BVeaio lc = -1 uA 11.0 17.0 —_ v
BVesot le = —10 uA -35 — — Vv
BVess? le = -1 uA 0.1 — - v
80% B Range Vea = 2V 0.04 1.00 200 mA
80% fr Range Vee =3V 1.1 2.7 4.2 mA
Max d¢ Current Vee =3V —_ _ 7.2 mA
Cue Vee = 0 - 0.12 — pF
Coc Vec = 0 - 0.13 — pF
Cus Vcs =0 _ 0.51 — pF
Size —_ — — 325x475 (um x pm)

+ hFE matching of adiacent ransistors of the same type is within +9%.

! Vae matching of adjacent ransistors of the same type is within 25 mV.
Mdownofﬂnmmmnclonwmwumm:meom
Precautions should be taken to avoid operaion in or near braakdown,

3
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Maetallization Data

Table 3. Metallization Current Density

Metal Min Width | Min Spacing | Thickness | Max Current Density
Bottom Metal 5 pm Sum 1.35 um 2 mA/um of Width
Top Maetal 10 um 10 pm 1.80 um 2 mA/um of Width
Via _— —_— —-— 30 mA each
Ti-Pt Link 6 um — — 0.2 mA/um of Width

Table 4. Metallization Parasitics
Parasitic BOTMET TOPMET Units
Typ Max | Typ Max
Resistance 0.040 0.055 | 0.040 | 0.055 | fi/sq.
Capacitance Over epi 0.38 — 0.29 - pF
to SHlicon®
Capacitance Outside epi 0.13 —_ 0.18 —_ pF
to Slicon*
Parallel Path Capacitance® | 0.02 — | 003 | — pF
Inductance® 1.30 — | 118 | — nH
Bonding Pad Capacitance — - 0.18 — pF
to Substrate
Via 0.0015 — —_— _ a
Ti-P1 Link —_ —_ 33 4.0 1Y

* For a path 1000 uwm long and 5 um wide (BOTMET) or 10 um wide (TOPMET).

Transistor Data (Ta = 25°C)

Current Range (mA)

Transistor Emitter 80% Beta 80% T de

Name*® Type | Stripes! Qty | Scale | Min Max Min Max Max
NV231A01 NPN 2 27 86X 0.05 2.00 1.80 7.50 7.20
NV431A01 NPN 4 20 12X 0.10 4.00 3.60 15.00 14.40
NV362A01 | NPN 3 2 18X | 015 | 600 540 | 2250 | 15.00
NV663A01 NPN 8 2 36X 0.30 12.00 10.80 45.00 30.00
PV231A01 PNP 2 22 86X Q.04 2.00 1.10 4.20 7.20
PV432A01 PNP 4 15 12X 0.07 4.00 220 8.50 14.40
PV392A01 PNP 3 2 27X 0.16 9.10 5.00 19.20 15.00
PVBE93A01 PNP 6 2 54X 033 18.00 9.90 38.20 30.00

t

Anuplmaﬂonofhomahmnmoodingwfwmbgﬂmonlhohumoofhhdlhm
Device emitter area can be scaled by the number of emitter stripes connected. For example, the NV231A01 device can be reduced o

1/2 of its scale by connecting only one emitter siripe. Unconnected emitier stripes must be shorted 10 the base,
tl)mouomlnimumcumm:auIirr\itodt:yrmtnlliution.

Lucent Technologies inc.

B 005002b 0027782 524 WR




Preliminary Data Sheet

ALA110 VHF Semicustom Linear Array May 1996

Resistor Data (1. = 25°¢)

Value (0) | Type® | Sheet Res. (1/sq.) | Width (um) | Tol (%) | TCR (ppm/°C) | Qty
25 B 80 24 +25 +1340 16
50 )] 80 24 +20 +1340 2
200 Bl 80 5 +25 +1340 154
500 Bl 80 3 +25 +1340 16
2K ] 1880 5 +25 +1769 64
10K Bl 1880 5 +25 +1769 10

'Dumumhplmndboronrumor.mmm.qmmofmnm:hntmumdewmm +1%.

STIC Resistor Data (T4 - 25°¢)

Sticon tantalum integrated circuit (STIC) technology allows for the fabrication of both active siicon devices and
trimmable resistors on the same die. The tantalum resistors have a low temperature coefficient and can be laser-
trimmed by the user to achieve very high-precision circuitry. The use of this option requires one additional mask
level.

Sheet resistivity: 300 £1/8q. (—20% to +30% Tol)
TCI: —200 ppm/*C

Max. current density: 40 uA/um
Total available thin-film resistor arsa: 0.560 mm?

Resistor Summary

Parameter Aesistor Types Units
RVL RVH STIC

Sheet Resistance 80 1880 300 1/sq.
Mismatch +1* +1* +1.87 %
Voitage Coefficient | Negligible 0.4 Negligible | %NV
18t Temperature -
Coefficient TC1 1.340E-03 | 1.769E-03 | —200E-06 *C
2nd Temperature
Coefficient TC2 1.0E06 | 5.638E-06 - *C?

® For simiiar size resistors locsted near sach other.
T For untrimmed resistors of simitar size located near sach other.

Lucent Technologies Inc.
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MNOS Capacitor Data s = 25°¢)

Table 5. Capacitor Totals

Type Value (pF) | Tol (%) | Qty
Programmable 1 +25 2
Programmable 2 +25 2
Programmable 3 +25 2
Programmable 6 +25 4
Programmable 10 £25 4

Table 6. Capacitor Type Parameters
Parameter Capacitor Types |
MNOS MOM
Capacitance Density | 2.22E-04 | 4.4E-05 | pF/um’
Area/pF 4503 | 22660 | um‘/pF
Absolute Tolerance +25 +35 %
Minimum Value 0.55 0.005 pF

Metal On Metal (MOM) Capacitors

For Capacitor values less than 0.55 pF, use TOPMET
to BOTMET, Metal-On-Metal (MOM) capacitors.
MOM capacitance density, 4.410E-05 pF/um?
MOM capacitance tolerance, +35%
l.e., A 0.75 pF MOM capacitor would require
a 100 sm X 170 um TOPMET/BOTMET overlap area.
Locate MOM capacitors in STIC area.

Lucent Technologies Inc.
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Typical Device Characteristics

Unity Gain Frequency Response (NV231A01)
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Typical Device Characteristics (continued)

Breakdown Characteristics (NV231A01)
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Typical Device Characteristics (continued)

Current vs. Saturation Voltage (NV231A01)
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Typical Device Characteristics (continued)

Current vs. Voltage Characteristics (NV231A01)
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Typical Device Characteristics (continued)

Output Voitage Characteristics (NV231A01)
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Typical Device Characteristics (continued)

Current Gain Characteristics (NV231A01)
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Transistor Name Coding Scheme — CBIC-V

N v 2 3 1 A 0 1

Number of Devices
Within the Same Isolation

Layout Style
(0 for Standard Device)

Version
Number of Collector Contacts

Length of Each Emitter
Stripe +~ § ym®

Number of Emitter Stripes’

Technology (V for CBIC-V)
Type (N for NPN, P for PNP)

* Integers greater than 9 are represented by alpha characters, such as A = 10, 8 = 11, C = 12, etc.

Examples:

PV432A01 — A PNP transistor in the CBIC-V technology with four emitter stripes, 15 um in length,
and two collector contacts. The layout architecture is one PV432A device in a single isolation.

NVE663A0T — An NPN transistor in the CBIC-V technology with six emitter stripes, each stripe is 30 um in length,
and three collector contacts. The layout architecturs is one NVB63A'device In a single isolation.

14

Lucent Technologies Inc.
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