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Programmable
GaAs Schottky Diode Arrays

on each chip
*15mA (16G010) and 100 mA (16G011) versions

FEATURES
* 14 Schottky barrier diodes and one full wave rectifier

+ 150 GHz typical RC cutoff frequency
* Available with personalized interconnects in the
package for design integration and improved

The 16G010 and 16G011 are respectively, 15 mA
and 100 mA GaAs Schottky barrier diode arrays.
Each arrary conslsts of 14 Individual diodes plus a
full wave rectifier. Both arrays feature exceedingly
low junction capacitance (0.042 pf typ. for the
16G010 and 0.12 pf typ. for the 16G011) and low
series resistance (25Q typical @ If = 5mA for the
16G010 and 7Q typical @ It =30mA for the
18G011). The 3 dB cut-off frequency is 150 GHz
for the 16G010 and 190 GHz for the 16G011. It is
lower for packaged parts due to package
capacitance. In order to take better advantage of
the high frequency characteristics of the diodes in
the 16G010/16G011, GigaBit offers the option to
interconnect Diodes 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 interconnecting the Diodes inside the package
to form a personalized analog function, the overall
effect of package parasitic impedance is reduced
since there is less /O per funclion. The 16G010
and 16G011 are fabricated using GigaBit Logic
GaAs planar process technalogy.

» Very low junction capacitance performance
* Low series resistance » Available in leadless chip carrier (LCC) , flatpack,
+ Excellent thermal and electrical matching or die form.
APPLICATIONS

+» Sample and Hold Amplifiers « Video to microwave detectors

« High speed switching « Harmonics generators

+ Waveform clamps « Input overload protection devices for

» High frequency mixers electrostatic discharge (ESD) or RF overload

« Low capagitance varactors
FUNCTIONAL DESCRIPTION

16G010, 16G011 CIRCUIT DIAGRAM

SCHOTTKY
BARRIER DIODE
(14 per chip)

SCHOTTKY BARRIER DIODE
FULL WAVE RECTIFIER
(1 per chip)

Anode DC-
[

VA

o
Cathode

DC+

ACINA

ACINB

ORDERING INFORMATION

ORDERING INFORMATION

PACKAGETYPE . | 1t6Go10 [16G011 16G010/16G011 DIODE ARRAY

36 pinLeadless CC |16G010-L36 | 16G011-L36 PERSONALIZATIONS

36 pin Flatpack 16G010-F 16GO11-F Please contact factory for special part number.
Die 16G010-X 16G011-X
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16G011

CIRCUIT DESIGN INTEGRATION USING PERSONALIZED 16G010/16G011

GigaBit Logic can integrate certain analog designs
by utilizing the 14 Diodes in the 16G010/16G011.
Chip resistors and capacitors ¢an also be added in
the package cavity to realize more complex circuits.
By interconnecting 16G010/16G011 Diodes 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 bonds parasitic capacitance and
inductance is reduced since there are fewer /O per
function. Chip capacitors and resistors can be
attached close to the die bond pads in order to
minimize wire bond length, Second, since there are
fewer overall VO 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 16G010/16G011 to the desired
function. Prototypes 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 (NRE) and a quick
turnaround time (2 to 4 weeks). Since there is no
NRE, designers have tatal 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.

M R EVI

Production devices are customized via mask
programming. The interconnects are realized in the
IC substrate by changing the top metal layer mask of
the 16G010/16G011.

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

Gircuit Design
Review/Proposal

Customer

Review

... foptional) v
Wire Bonded -
Samples
On Board Circuit
Circuit Test ha Modifications

Mask Programmed
Production Units

EXAMPLES

Applications that ¢can be integrated using the
16G010/16G011 Diode arrays include:
 Sample and hold amplifiers

« High frequency detectors
* Input overload protection

diodes

v
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ABSOLUTE MAXIMUM RATINGS
(Beyond which useful life may be impaired)
SYMBOL PARAMETER ABSOLUTE MAXIMUM RATINGS
I e Forward Current 16G010 .. ..ot iiii e iiieiiiienraennnes 28 mA
L1102 200 mA
VR Reverse Bias Voltage .. ..vvrviiiiiiiiiiiiiiiieciasirnsenens 18V
VISOL Isolation Voltage Between Diodes ............. ECIILIRIS 50V
Pp Maximum Power Dissipation - per chip 16G010 .. .....cvvuvntn., 1.5W
L0 2 15W
~perdiode 166010, ..vvvvrennnnn.. 100 mW
[5:11] | IO 500 mW
TSTOR Storage Temperature .. ..o vueeieenreneeenerenrnerernenencnen -85°Cto+150°C
16GO10L, 16GO10F, 16G010X
ELECTRICAL CHARACTERISTICS (Note 1)
SYMBOL PARAMETER TEST CONDITIONS | MIN | TYP | MAX | UNITS
VF Forward Voltage ( Note 2) Ip=1mA 068 | 073} 0.78 v
IF=5mA 082092 | V
IF=15mA 096} 1.1 A
VFM Forward Voltage Match lg=5mA 9 |20 mV
t R Reverse Current Vg =4V 0011 1.0 HA
VBR Breakdown Voltage Ig =15pA 6.0 8.0 v
VI soL Isolation Voltage Between Diodes I =15pA 40 v
II soL Leakage current Between Diodes vV =30V 1.0 pA
IF+ |R Forward + Reverse Current VE =230mV 60 nA
C. + C_ | Junction plus Parasitic Capacitances | DIE, Vg =0V 0.042 pF
(Note 3)
FIS Series Resistance I =1mA, 3mA, 5mA 25 | 35 Q
AV/AT | Temp. Coeff of Forward Voltage Tp=0°C to 85°C 120 pvrec
Match
1 .
——————— | Series RC Cutoff Frequenc DIE 150 GHz
2rRsCjo (Note 3) quency
45
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16GO11L, 16GO11F, 16G011X

ELECTRICAL CHARACTERISTICS (Note1)

SYMBOL PARAMETER TEST CONDITIONS | MIN | TYP | MAX | UNITS

Ve Forward Voltage { Note 2) lF=5mA 0.60 | 0.68] 0.76 Vv
lgp=15mA 0.76 | 0.88 \
[F=30mA 082 0.94 \'
|F =50 mA 089|101 | Vv
IF =100 mA 106 118 | v

VEMm Forward Voltage Match | F =50 mA 8 | 2 mv

IR Reverse Current VR =4V 0.01| 5.0 HA

VBR Breakdown Voltage IR =100pA 60 | 7.0 v

VisoL Isolation Voltage Belween Diodes i =100pA 40 v

lisoL Leakage current Between Diodes V =30V 1.0 HA

It lg Forward + Reverse Current VE =280mV 60 nA

Cio+ Cp | Junction plus Parasitic Capacitances DIE,VF =0V 0.12 pF

(Note 3)
Rs Series Resistance Ig =15mA, 30mA, 50mA 7125 Q
AV/AT | Temp. Coeff of Forward Voltage Tp=0°C to 85°C 420 hY/ge
Match Ik =50 mA
1
- Series RC Cutoff Frequenc 190 GHz
2rRsCjo (Note 3) q y DIE
NOTES:

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

2. Max Vi for single diodes only. For Diode Bridge add 0.05 V.

8. For packaged paits, the measured capacitances will be increased by both shunt capacitance (C1G from each pin
to ground) and Interelectrode capacitance (C12, belween adjacent pins). For the flatpack (assuming 0.150"

external leads), the shunt capacitance is C1G = 0.25 pf and the interelectrode contribution is C12 = 0.20 pf. In
addition, each lead has a serles inductance of about 7nH in the flatpack (including the 0.150" Leads). Forthe
leadless chip carrier package these values are C1Q = 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 ground to minimize high frequency crosstalk between diodes.

4, Cjcan be calculated as follows:

Gj=

Cjo

Vi3

0.85
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PIN FUNCTION DRAWINGS

NG

ACINA
ACINB
ANODE 1
CATHODE 1
ANODE 2
CATHODE 2
ANODE 3
CATHODE 3
GND

NG o

CATHODE 4

ANODE 5
CATHODE 5

N CATHODE 14

16G010

16G011
(Top View)

ANODE &
CATHODE 6

¢ ANODE 13

36 I/0 LEADLESS CHIP CARRIER
16G010-L36 and 16G011-L36

CATHODE 13

ANODE 7

internally connected.

36 LEAD FLATPACK PACKAGE
16G010-F and 16G011-F
bt 2 o
: Ty ey
5 8 1 8Eo 528 ¢
w QO U
g E R8Z28523%3
23 o nonononna
3 36 35 3433 32 3130 2928
GND AGINACLYL 27 [JeND
ANODE 11 AciNB|? 26 [TTJANODE 11
CATHODE 11 ANopE 1 3 25 [~_ICATHODE 11
ANODE 10 CATHODE 1[4 16G010 24 [T1ANODE 10
CATHODE 10 ANODE2[C15 16G011 23 TJCATHODE 10
ANODE 9 CATHODE 2 {6 (Tap View) 22 [TIANODE 9
CATHODE 9 ANODE3[—]7 21 TICATHODE ¢
ANODE 8 CATHODE 3|8 20 [CTIANODE 8
GND ]9 19 [TCATHODE 8
CATHODE 8 Y% 11 21314151617 18
~ g NG dououuguag
86 P nBEmENE2
5 BuBuLLuEg
E Note: Package bottom gQ % 290 Q9 9
3} and GND pins are < 'g g < g < ':()

METALLIZATION AND PAD LAYOUT

16G010-X Die Size: 1.26 mmx 1.26 mm

16G011-X Die Size: 1.26 mmx 1.285 mm
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=7 ) GioaBit Lo 24 PIN METAL FLATPACK
gt -ogie 18 PIN PACKAGE

24 PIN METAL FLATPACK

Type H
1.250 500 Min.
17 e
A | j23
3| 22
Jow 0.0 A e
! S I bt |1 —_ A
11 1 N
: JR— . 19
1.250 A, . e
¥ 8|l 17
0.100 Typ. 9| s
$ P—1 15
—1 P S C S
i 13
y \ v
Tolerances: 0.005 R 0.060 Typ. \ 0.035 *0-010
All dimension in inches R 0.020 Typ. - 0.005
R. 0.015 Max. 0.040 DIA.
0.040 Typ. 0010
@/ Section A-A ‘jl-*—— 0.160%;::0.050
e e Detal B
See Detail B 0.020 x 0.002

18 PIN LEADLESS CHIP CARRIER

TYPE L1
0.09
TYP { 0.25 £ 0.0085Q

(230) , (6.35 = 0 20)

40.016 TYP
l ——I (0 41)

18-R 0.0087 TYP

(0.22)
14-0.024 TYP No.1 LEAD
0.031 REF ; (0.60» IDENTIFIER
(0 80) _L

l 4-0.038 TYP
0.97)
0.050 TYP
(1.27)

All dimensions shown in inches and (millimeters)

11-3
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GigaBit Logic 36 PIN PACKAGES

36 PIN LEADLESS CHIP CARRIER

TYPE L36
0.100
max 0.030 +.008
P 0.020 +.008
0.016 SQ REF
:I [
] I
[
L
TOP :
VIEW :
! .
J T 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 dimensions in inches.
3) Plin #1 identifier may ba an elongated pad or small, square gray marker.
36 /O LEAD FLATPACK
TYPE F
WITH UNFORMED LEADS WITH FORMED LEADS
. . 0.005 thick kova
AN H H H H H H H H H oas0Tve A, lead frame |
\ | .~ 0.010 thick kovar lid
—rh — ]‘ 1 o
] ———-* o ] .
— — z° &8 | 1
| ——1 7 1 i
/] I 8 @ [ 1
] — S § 1
— —— ¢ « o ;
| R—— —— ] 1
| — :IT ] [ v
7 b Lh =3
0.047 £ .005 :{T 0.040+.005 § S
0.085 £ .005 g
| ood0x005 T | =
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GigaBit Logic 40 PIN PACKAGES

40 PIN LEADLESS CHIP CARRIER
TYPEL

*—0.105 £ 0.005

0.480 + 0.008 ;’ 0.010 thick recessed kovar lid
. - o 0.0 0.002
#——0.360 + 0.005— F 20%

i

|

{

]

i

i

a
s
v
(3]
S
BOTTOM S
= N
% =T >
fE—
=== 2
Qo
= 2
=
020 X 45° ‘ Id
CHAMFER — +0020 ™*1 0,040 REF
(4 PLCS) TYP.  10.040 + 0.003

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

40 PIN LEADED CHIP CARRIER
TYPE C

7

(LR i U e

Paog ihick h—0 105+ 0 005
0 L fn 1
25+ 002 mm'ﬁ bl sbmbnmin: In
=
index N
== N
= BOTTOM LN
_ VIEW ==
==
d]
020 X 45° 1 = 0 230 REF
CHAMFER ™ 0028 TYP “l 0 040 ref 020 = 002
i

0480 + 0 008——— 1 0010 thick recessed kovar lid Pin #1
i
WHCASICHE AR
0025 + 008 ==
Heatsink attach area
(4 PLCS) radius

008 £ 0 003 thick__,!
0360+ 000 P 0020+ 0002
-
ﬁﬁmﬁbﬂ“r‘m@ +
/1w (uininlnteinhl i)
I
0040 + 0 003 Top surface vias (0011 + 001 by 0 020 + 002

NOTES

}1; Footpnnt s JEDEC stardard outiine
(2} Top surfaca v 13 (for termimating ressstors ang decoupling capacitars) are nat

avadablo onpins 34 17 18 232437 and 38
3) Top surface matal (not includ ng vias) and o ~s 3 and 23 are lixed at VTT porental
4) Rocommended top sirace chi res 50°s are0 040 long by 0 020 w 3 by 0010 |

thick typ 100 mw minnominal powar ra‘ing (Mini-Systems MSR 21 or eguva'ent) |
(5) Recommended top sur'ace cho capac fors are 0 C49 ong by O 030 wide By 0020 | [j

thick typ 25% VOCW 100Cof min (Johanson ROS c356 of equivaent] Screened Dielectric
6) Recommended hea'sinks a 8 GBL PiNs S0GHS 40 A ard 90GHS 40 A '

Thermally conductive, 8 ac‘wca\ly[nor»cmd.mwa fpoxry 1s racommandced for ’

heatsink attachment (Ablastick 789 4 or 561K, or rermalloy Thermabong™ |

iBare Ceramic. . .. ..

Top Surface

TOP SURFACE LEGENr! Terminating/Decoupling Detall
s T

Metalized Ceramic 2 W A0 PROY 0% F

BOI% LN DL CRUG
OVER QHOUIND PLAML S
NEEEEE
g
ez

or equivalent )
(8) L40 and C40 packages are dimensionally xdentical sxcept for contact hinger width

NPUT 8.GrALOR
POWER SUPPLY VA
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68 & 132 PIN
PACKAGES

68 PIN LEADED CHIP CARRIER

TYPE CA
— re— 0.050 (C1A)
— l— 0.060 (C1B)
0.020 ] 0.750 5q
0.010 ~i-
- _ ) ) L
Pin#1 g T
index Pin #1
1 index
0.015 & % 3
0.610 TCP‘
N 0.620 VIEW
0.040 %
¥ 5
0.035
— .
—ite—
0.010
1. Alldimensions In inches. GULLWING LEADS
2. C1A PACKAGE: Package lid, top, and pins 4, 9, 14, 21, 26, 31, 38, 43,
48, 55, 60, 65 are at common potential (system ground). 0.010 £0.005
3. C18 PACKAGE: Package lid and pins 4, 9, 14, 21, 26, 31, 38, 43, 48,
55, 80, 65 are at common potential (system ground).
4. Tolerance on all dimensions is + 1 % but not larger than + 0.005. i
Tolerance on 0.640 end pad to end pad dimension is + 0.003. T e
0.015 £0.005 a
0.020 + 0.008
132 PIN LEADED CHIP CARRIER
TYPE C3
[~ 0.950 P2 i Lead Side ),pin 1
TN pa N~ U
P2 P
0,050 [0 (2 i
P3 0. 15 0.140
Vo365 |fooso TOP 411" ~={ie-0005
De "y VIEW
Cany 0345 Pa 0.1854
—4 0.420 )
P7
Ps —t@ (C3trs
X
Capacitor
i 15803390032 USANRIERREANAN] Pé 1 N
L3111 I 0.950 |

0.190 Min.
] U Power Pins (8}

8 Ground Pins (28)
2 Signal pins (96)

All dimensions in inches
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