GIGABIT LOGIC INC

- RPN N S S

L9E D W 39ku497a UDDl‘i&U E IR

- GigaBit Logic 16G020
T-43-25

Programmable Single Gate
GaAs D-MESFET Array

« ft =22 GHz typical frequency response

FEATURES
+ 11 single gate depletion MESFETSs on each chip

» Available with personalized interconnects in the
package for design Integration and improved

+ Ultra low capacitance buffers
* RF or high-speed current source/Active load

*-0.9 V pinchoff voltage, 35 mA Ipgs (typ.) performance
» Excellent thermal and electrical matching « Available in leadless chip carrier (LCC), flatpack or
« Very low capacitance die fom
APPLICATIONS
« Low noise amplifiers (broadband, video, IF, RF, « Analog switches
or microwave) ’ » Switch drivers
« Interface circuitry to digital logic « Laser drivers

« Source-follower line drivers (digital or analog)
» Differential amplifiers/current-steering circuits

FUNCTIONAL DESCRIPTION

The 16G020 contains 11 single gate GaAs
depletion mode MESFETSs on a single chip. The
device characteristics of these N-channel,
Schottky-gate D-MESFETS are similar to those of
silicon N-channel JFETs. Typical gate voltage
ranges between Vgs =-0.9V {threshold of drain
conduction) to Vgs = +0.6 V (onset of strong gate
forward conduction current). The device
structure is symmetrical, allowing interchange of
source and drain electrodes. Electrically, the
source is defined as the more negative of these
iwo electrodes. To reduce Miller capacitance
(Cgd), the source electrode is defined as the
pad immediately adjacent to the gate bonding
pad, since this will have slightly more parasitic
capacitance than to the second pad over,
identified as the drain. One pair of MESFETs has
a common source for use as a differential pair.
16G020 MESFETs feature a -0.9V pinchoff
voltage and very low junction capacitance, making
them Ideal for high frequency applications utilizing
relatively small signal levels in both digital and
analog circuits. In order to take better advantage
of the high frequency characteristics of the FETs
in the 16G020, GigaBit offers the option to
interconnect FETs and add chip components as
necessary inside the package (LCC or Flatpack).
Package parasitic capacitance and inductance
generally limits the performance of packaged
parts. By realizing the interconnects inside the
package to form a personalized analog function,
the overall effect of package parasitic impedance
is reduced since there is less /O per function.

CIRCUIT DIAGRAMS
SINGLE SINGLE GATE D-MESFETS
GATE D-MESFETS DIFFERENTIAL PAIR
(9 per chip) (1 per chip)
Drain Drain X DrainY

o

Gate{ Gate X Gate Y

(o]
Source Source XY
ORDERING INFORMATION
PACKAGE TYPE PART NUMBER
36 1/O Leadless CC 16G020-L.36
36 I/0 Flatpack 16G020-F
Die 16G020-X

16G020 FET ARRAY PERSONALIZATION

Please contact factory for special part number.
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CIRCUIT DESIGN INTEGRATION USING PERSONALIZED 16G020
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T-43-25

GigaBit Logic can integrate certain analog designs
by utilizing the 11 single gate MESFETSs in the
16G020. Chip resistors and capagitors can also be
added in the package cavity to realize more complex
circuits. By interconnecting 16G020 FETs inside
the package, GigaBit can offer personalized analog
functions with better performance than when the
interconnects are external.  First, the effect of
package and wire bond parasttic capacitance and
inductance is reduced since there are fewer /O per
function. Chip capacttors and resistors can be
attached close to the die bond pads in order to
minimize wire bond length. Second, since there are
fewer overall O per package, it is possible to adopt
a Ground-Signal-Ground approach for the pin-out.
This lowers cross capacitance between adjacent
pins reducing cross talk as well as potential jitter in
the circuit.

PROGRAM FLOW FOR PROTOTYPES

GigaBit will review or propose a circuit schematic to
personalize the 16G020 to the desired function.
Profotypes are custom wire-bonded during
assembly. Chip resistors and capacitors are added
in the package as necessary. This approach has two
main advantages: no Non-Recurring Engineering
Expenses (N.R.E.) and a quick turnaround time
(210 4 weeks ). Since there is no NRE, designers
have total flexibility to try out a design and modify it if
necessary.

GigaBit can provide, as an option, complete
simulation of the circuit utilizing its proprietary spice
model.

A D 1

Production devices are customized via mask
programming. The interconnects are realized in the
IC substrate by changing the top metal layer mask of
the 16G020.

Mask programming for production devices is advised
to improve reliability and reproducibility compared
with wire bonded prototypes. In addition, mask
programmed ICs require less assembly work and are
lower in cost compared with wire bonded prototypes.

DESIGN INTEGRATION PROGRAM FLOW
Circuit Integration

Review/Proposal

Customer
Review

v SPICE Simulation ~ 1

L .. .loptional) __ )

Wire Bonded -
Samples
On Board Circuit

Circuit Test sl Modifications

Mask Programmed
Production Units
EXAMPLES

Some examples of analog ICs developed using the
16G020 FET arrays are:

+ Dual high Isolation analog switch with 0.5 ns
switching time and 80 dB isolation at 1 GHz
(S0030)

+ Switch driverigh speed driver with 9V/ns

output slew rate
* Qctal GaAs to TTL translator
Dual Analog Switch
S0030
6 <osoliald
[=} T a
328E8ESES
©0 N -0
GND"] “ o 3 8 M oMmoMmN az_’__CTRLBz
OUTA+2 26 4+GND
GND+3 254+0UTB
CTRLA2+4-4 24 TGND
GNDT5 S0030 23-1TGND
22+ INB
21 1T GND
20+ CTRLB1
19 +GND
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ABSOLUTE MAXIMUM RATINGS
(Beyond which useful life may be impaired)

SYMBOL PARAMETER ABSOLUTE MAXIMUM RATINGS
Vps Drainto Source Voltage . . cevaivivsiiereeinriarieinsecensss 15V
Vas Gateto Source Volage ..o cvvevinnrnnieainrenrsanancianaas -lov
Vap GatetoDrainVoltage ......cevvvvvnenenanes P -10V
VisoL Isolation Voltage Between FETS ......c.cvvviinnnvaceiainennen 50V
g Gate Forward Biased Cument.....coviveverenens Ceereraseases 15mA
Ip)lg Continuous Drain/Source Curment. ......covvvivriesiiieaasanins 50mA
ip/lg Pulsed Drain/Source CUIrent .....cevvsirenrentonecansacs +...100mA
Pp Total Power Dissipation = PerChip.....ceciiieririevieisaeiins 1.5W
B =T 3 400mW
TsTOR Storage Temperatre. . .. ..ovvvreeiriieisnrienrsrarnseaesss -60°C to + 150°C

SPICE PARAMETERS

The following parameters may be used as a first order
approximation with the Berkeley Spice Version 2 G JFET,
Model. All parameters are normalized to 1lum FET width.
Forthe16G020 FETs: W = 400um.

FET EQUIVALENT CIRCUIT
N.
Gate ) R Drain
o * l&——'—w/e/\r‘—O

cGD
(P ld
é rs
Source

= Cas

Ay

| SYMBOL, PARAMETER VALUE UNITS
vTO Pinchoff Voltage -0.90 A
BETA Gain Cosfficlent 1.48x10 4 AV pum
LAMBDA DC Drain Cond. Coefficient ( Note1 ) 0.05 Al
RS Source Resistance 1055 Qxum
RD Drain Resistance 1056 Qxum
CGS Gate-Source Capacitance { Note 2) 13X 10 15 Flum
CGD Drain-Gate Capacitance ( Note 2) 062X 10712 Fium
18 Gate Diode Saturation Current 2X10 14 Aum
PB Barrier Height For Capacitance { C(V} ] 0.85 Vv
Notes: 1.

Varies Substantially from dc (typically LAMBDA = 0.023 V o ac operating frequencies (typically
LAMBDA =0.13 V-1 for f> 100 KHz). )

The SPICE JFET model assumes C gs = W x CGS /¥ 1- (Vg -Vs)y/PB , Cgd = W x CGD I 1+(Vd -Vg)/PB whig

ignores the fact that both Cgs and Cgd are functions of both Vgs and Vdg. Values calculated for CGS and CGD
give average capacitances under typical switching conditions.

=
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16G020L, 16G020F N
ELECTRICAL CHARACTERISTICS (Note 1) 4
SYMBOL PARAMETER TEST CONDITIONS | MIN|TYP |MAX]|UNITS i
Vp Pinchoff Voltage Vos =25V 0.7 | -09 {-1.1 v
EY
I pss Saturation Current Vog =2V\Vgg =0V 23 | 32 {50 mA 3
Cgs Gate - Source Capacitance (Die) (Note 3) Vog =2ViVgg =0V 0.5 pF -
Cgd Gate - Drain Capacitance (Die) (Note 3) Vog =25ViVgg =0V 0.05 pF s
Cds Drain -- Source Capacitance (Die) (Note 3) vDS =25V, VGS =0V 0.1 pF
&3
3
m Transconductance VDS =25V, VGS =0V 45 63 |80 mS N
AVp Pinchoff Voitage Match (Between any FET Vog =25V 30 mv
and the average pinchoff voltage of the chip)
Adpm Transconductance Match (Between any FET Vog =25V Vas =V 5 mS
and the averags transconductance of the chip)
Ry Drain-Source On Resistance V.o =08V 10 | 20 Q
" e = oV 16 0
Rs Source Resistance lg =08mA 3 Q
Common Source Output Conductance (Note 2) | Vg =25V, V.o =0V 45 mS
Jos e Mote2) | "bs ¢ ZtomiSS
VBRDS Drain-Source Breakdown Voitage (Note 4) Vag =1-5Vs |y< 0.5mA 9 11 v
VBRas Gate-Source Breakdown Voltage I D= AmA 8 v
Ip Drain Leakage Current Vog =25ViVgg =-25V 500 nA
lg Gate Leakage Current Vog =25ViVgg =25V 100 nA
Fi Unity Gain Frequency (Die) Vog =28V Vg =0V 22 GHz
N Optimum Noise Figure V. =25,V =-03V
F P 9 s f0=1 Ga}-lzGs 45 dB
f0=2GHz .85 dB
f0=4CGHz 1.65 dB
NOTES: 1,

Test conditions, unless otherwise stated: TA =25°C

Atfrequencies below tha 10 KHz to 1 MHz range, the common sourca output conductance Is typlcally at least

an order of magnitude lower than the high frequency value given above.

For packaged parts, the measured capacitances will be increased by both shunt capacitance (C1G from each pin to
ground) and interelectreds capacitance (C12, between adjacent pins). For the flatpack (assuming 0.150" external
leads), the shunt capacifance is C1G = 0.25 pf and the interelectrade contribution is C12 = 0,20 pf. In addition, each
lead has a series Inductance of about 7nH in the flatpack (including the 0.150" Leads). For the leadless chip carrier
package these values are C1G = 0.5 pf shunt and C12 = 0.1 pf, with a series inductance of 4nH on each lead. The
shunt capacitances are principally to the ground pin on the package, which should be connected to an AC groundto
minimize high frequency crosstalk between FETs.

Operation at drain to source voltages above VBRDS may Involve some degradation In output conductance (gos)

and some increase in noise (particularly flicker or "popcorn™ noise). These factors should not interfere with
switching applications at higher VDS voltage levels.

2.

3.
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DEVICE CHARACTERISTICS (Ta = 25°C)

IDS (mA)

Ve (V)

IDS vs. VDS "ON" RESISTANCE VS. VGS

80 Vgs=10.6V 1000 ¢

Vqs=+0.5V 500 ‘\
60 é Vgs=+0.4V 300 ‘\

_ Vgs=+0.3V \
| \Vgs=+0.2V. ~ 200 !

40 fadl Vgs=+0.1V c 100 U S ——

Vgs=+0V S -

VQS=‘0.1V o 50 \\

Vgs=-0.2V h N
20 4 30

Vgs=-0.4V 20 \

\
\\
0 10 v r r r v r -
0 1 2 4 08 06 -04 02 -00 02 04 06
VDS (V) Vgs (V)
Temperature
0.7 34
] P

0.8 a3
-0.9 32

s

| - . 1 //
-1.0 E 31
J \\ ; ] /
-1.1 <] 9 20
o e o
-1.2 29
-1.3 28
14— T v r T v T T r 27 r T v T
55 35 -15 5 25 45 65 85 105 125 25 55 85 115 145

Junction Temperature Tj (°C)

Junction Temperature Tj (°C)
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TYPICAL S-PARAMETERS (Vds=2.5V, Vgs=0V)

Frequency (MHz) MAG a PHASE MAG = PHASE MAG *F PHASE MAG 322PHASE
100 .99 -2.6 6.1 178 0.004 8.9 0.56 -1.77
1000 .29 -25.4 592 164 0.037 75 0.55 -17.4
2000 97 -48.3 5.46 150 0.068 6.2 0.52 -33.2
2800 95 -64.6 4.99 140 0.088 52 0.497 -44.4
4000 92 83 433 129 0.11 42 0.46 -57.4
5000 .90 -96 3.80 120 0.12 34 0.44 -66.6
7000 .88 -115 299 108 0.13 23 0.41 -80

10000 .86 -130 224 95.8 0.14 13 0.4 92
12500 .85 -140 1.81 87.6 0.142 0.5 0.41 -99
16000 .85 -147 1.45 791 0.142 -3.8 0.44 -105
18000 85 -150 1.28 74 0.141 -3.1 0.46 -109
20000 85 -153 1.14 70 0.14 6.2 0.48 111
Insertion Gain vs. Frequency (Vds=25V,Vgs=0)

6 \\

5 \\

4 AN

s21 ™
3
\\\

2 \\\\\\

1

0

0 1 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20
FREQUENCY (GHz)
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PACKAGE PINOUT DIAGRAM
36 1/0 LEADLESS CHIP CARRIER 36 LEAD FLATPACK
16G020-L36 16G020-F
< a EIEJ
(1 b =
O<°f zz8nm
35538223k
R HhOOHGOONHO
NC N/C npoonnonn
36 35 3433 32 3130 2928
DRAINA GND DRAINA [H1 27 IGND
GND GATEG GND —i2 26 FTIGATE G
DRAINB SOURCEG |ppane 3 25 ISOURCE G
SOURCEB 29 C DRAING SOURCE B 4 (Top 24 FIDRAING
GATEB B (DRANF  |gATEB [5 View) 23 [IDRAINF
GATEC 27 (SOURCEF |gaTEC 16 22 TISOURCEF
SOURCEC 26 ( GATEF SOURCE ¢ 7 21 TIGATEF
DRAINC ﬁ GATEE DRANC [—i8 20 1GATEE
DRAIND SOURCEE 19 £
6 17 12223 DRAND %5 15 12 1314 15 1617 18 SOURCE E
NC anox>X>>aow NC
THEHAL Iy
O =W é § =6 % %
TESREES & GUEGZZEEE
3 £E545 a E<=202Z<"%
a 3 3 6O0L 559 A
te: Pins 1,7, d 32 %} o
::?e?nall:;;] 2;%33:2 are Note: Package bottom @
surface and pins 2, 17, 27 and 32 are internally connected .
METALLIZATION AND PAD LAYOUT
T
16G020-X j o o
QO < -5 O = O
S EES S E 5
3883 68 8
A G |AF |A AC A
DRAINA A@ 11 Paa A GATE H
DRAINB B ._ GATEG
SOURCEB — C .— SQURCEG
GATEB D X DRAING
E Illlll' Llllﬂ
GATEC LY ‘:‘_‘, ¥ brANF
SOURCE G —— vV SOURCEF
DRAINC i GATEF
T
DRAIN D — GATEE
S
SOURCE D -~ Ml — SOURCEE
KiEtMNIPIRIR
Q x x X > > w
Z zZ w =z
'— —_— - —]
SRR
(O] £ a4 a 0] a8
[e)
)
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o . 24 PIN HYBRID
Bic L
GigaBit Logic 18 PIN PACKAGE

T-90-2D
24 PIN HYBRID PACKAGE
Type H
1.250 R 500 Min.
1 Cf a4
2 )
3. 22
g | I sl ogmpt | L __ A
9
1.250 _*_n 050 N g
0.100 Typ. =l - 16
A N 115,
11, 14
12 i3
\ /
Tolerances: 10.005 R 0.060 Typ. 0.035 +0.010
Alf dimension in inches R 0.020 Typ. -0.005
R.0.015 Max. 0.040 DIA.
0.040 &'y = 0.110 ! v
Section A-A S 0.160 0.050
< — < Qii’* .
. Detail B
See Detail B 0.020 + 0.002
18 PIN LEADLESS CHIP CARRIER
TYPE L1
0.09
TYP | o2sto.o08sQ

(230 l (6.35 = 0.20)

4-0.016 TYP
] _—l (0.41)

18-R 0.0087 TYP

o~ (0.22)

No.1 LEAD
0,031 REF IDENTIFIER

(0.80)

14-0.024 TYP ' O
0.050 TYP l
(1.27)

All dimensions shown in inches and (millimeters)

I 4-0.038 TYP

0.97)
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GigaBit Logic - 36 PIN PACKAGES

36 PIN LEADLESS CHIP CARRIER

TYPE L36
0.100
max - 0.030 1 .008
E - 0.020 + .008
. 0.016 SQ REF
1
6 ] 32 T
1
§ :
] I
I
§ :
) L Thermal
I conduction
14 ] 24 I
I
15 23
Kovar lid .012 radius typ.A
.009 radius typ.
NOTES:
1) The package bottom thermal vias, top lid surface and 4 metallized corner castellations (when present) are all at Vss

potential.
2) All dimenslons in inches.
3) Plin #1 identifier may be an elongated pad or small, square gray marker.

36 I/O LEAD FLATPACK
TYPEF
WITH UNFORMED LEADS WITH FORMED LEADS
l 0.005 thick kova
Pin #1 index 0.350 TYP ¥ lead frame '\.
\ | L 0.010thick kovar Id
= —73 | " |
 E— ——-+ 9 0 0
S— ——15° § 0 1
 — ——1% o 1 i
] ———g 8 i 0
— — g § 0 3
—— :l_‘f_ : 0 0
] ——— i 0
— — T D || s
| =1
0.047 +.005 0.040+.005 § :
0,096 +.005 <
| 0040005 T[__ |
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GigaBit Logic

40 PIN LEADLESS CHIP CARRIER

TYPEL

0.480 £ 0.00
+—0.360 + 0.005—»]
iufu)uslyRu]u]ufi

Pin #1
Index

BOTTOM
VIEW

020X 45° -~
GHAMFER ] 0.040 REF
(4 PLCS) TYP. 0.040 £ 0,003

[+—0.105 £ 0.005 Pin #1
0.010 thick recessed kovar fid index
0.020 £ 0.002

I o

2

n

[v]

Q

o

R - "~
—

s [

——— e

— 3

Heatslnk attach area
Top surface vias (0.011 £ 001 by 0.020 £ .002

40 PIN LEADED CHIP CARRIER
TYPEC

.008  0.003 thicl L—0.105 £ 0.005 i
kovar lead 0.010 thick recassed kovar lid pin #1
N 0.020 + 0.002

,026 +.002

3

0.025 +.0

0.015+0.002

020 X 45°
CHAMFER
{4 PLCS)

0.040 ref

Inlatyl
0,028 TYP. I-\ 204 0

0.040£0.003

NOTES:
; Footprint is JEDEC standard owlline.

Top surace vias {for terminati reslslolsanddoeou ling capacitors) are not
ﬂ p lable on pins (3417 ng 7 and 38, pling capa J
5] Foocmmandodlo surlaca chip ¢ acrorsareoodo 0.
) Roer typ, 2 oW, i E . {Jonanson A ora
acommandedhealslnksan ELPI s 90GHS-40-A and SQGH:
non-conductive oxylsrocommendodfor

Top sunace matal (nol rnc g Vi )
;c&mmended op surface chp resls'orsaroo 040 long by 0.020 wide by 0
f
H Thermally conductive leculca!;
haalslnk ?ollac)hmm {Ablestick 789-4 or 561K, or Thermatioy Thermalend™
8 L40°:nd C40 packages are dimenskonally ldontical except for contact finger width.

T
.020 £.,002

and 'ns 3and 2g amhxedatvn’po(oonual.
100 mw min. nominat power rating (Minl-Systems MSR-21 of ulvalam.
S e o 0090 wida oy 6030,

03

Heatsink attach area
Top surface vias (0.011 £.001 by 0.020 +.002

Top Surface

[TOP SURFACE LEGEND:
Metalized Ceramic......

Screened Dielectric.....

Bare Ceramic

Termlnahng/Decoupllng Detail

&CREE!E)&E.EG\'RGTOAE{I&&)LDEHW
AND PACYIOE SOLATION FROM GROUND FLANE
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68 PIN LEADED CHIP CARRIER :

TYPE C1
— 0.050 (C1A)
— 0.060 (C1B)
0.020 - ‘

0.620 0610 T

45° chamfer

Lig
0.040 —=f |+—

—{l—
0.010
2) a. C1A: Package lid, top, and pins 4, 9, 14, 21, 26, 31, 38, 43, 48, 55, 60, 65 are at common potential (system ground).
b. G1B: Package lid and pins 4, 9, 14, 21, 26, 31, 38, 43, 48, 55, 60, 65 are at common potential (system ground).

1) All dimensions In inches.

132 PIN LEADED CHIP CARRIER

TYPE C3
e 0.950 y
o [ | Lead Side JPimi
Pe - 7 - [ 3 -
Pin 132 Pin 1 K . DR 11
. S | S
6,080 @@ L L
Pa - " oxee| o140
V' 0aes S oF TOR 1o -+*0.005
0.035 Dio %Y 0.080 - VIEW: ot
O3 oais P4 - 0,485
-4 . 10.420 P?
0015 & I - - i
H : .Ps-@ e
0.025 s S
T Capacitor
p7 P4 -
=3 !lsllﬂﬂllisﬂﬂlﬂﬂﬂﬂlﬂﬂﬂﬂlBH!IPI'LS L 0950
0.190 Min, !
n 0 Power Pins (8) _’I |'_
0.010 1 Ground Pins (28) 0.087

"Alt dimensions i inches

8 signal pins (86)



