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SEMICONDUCTOR:

DC-18GHz MPA with AGC

0C-192 12.5GB/s LN/MZ Driver and Receive AGC Applications
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Description

The TriQuint TGA1328-SCC is a medium power
wideband AGC amplifier that typically provides 1

2dB

saturated gain with 6dB AGC range. Typical input and
output return loss is >10dB. Typical Noise Figure is
2.5dB at 3GHz. Minimum saturated output power is
25dBm. Small signal BW is near 14GHz with saturated

power performance to 18GHz. RF ports are DC
enabling the user to customize system corner
frequencies.

coupled

The TGA1328-SCC is an excellent choice for 9.9, 10.7,
and 12.5Gb/s NRZ applications driving a Lithium Niobate
Optical Modulator with electrical Non-Return-to-Zero
(NRZ) data. In addition it may be used as a receive AGC

amplifier.

Drain bias may be applied thru the on-chip drain

termination resistor for low drive applications or thru the

RF output port for high drive applications.

The TGA1328-SCC requires off-chip decoupling

and

blocking components. Each device is 100% DC and RF
tested on-wafer to ensure performance compliance.

The TGA1328SCC is available in chip form or assembled

into a surface mount package (see the TGA8652-EPU
data sheet for more information on the SMT package).
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TGA1328-SCC

Key Features and Performance
. 0.5um pHEMT Technology

. DC - 14GHz Linear Bandwidth

. DC -18GHz Saturated Power BW
. 16dB Small Signal Gain

. 6dB AGC Range

. 20ps Edge Rates (20/80)

. 8Vpp 12.5Gb/s NRZ PRBS

. 4dB Noise Figure @ 10GHz

. Low power dissipation

. Chip Dimensions 3.4mm x 2.3mm

Primary Applications
. 12.5GBit OC192 LN/MZ Driver
. 12.5GBit OC192 AGC Receive

Measured 12.5Gb/s Performance

12.5Gb/s NRZ 2/31-1 Single Stage
12.5 Gb/s eye: 8V(amp) ** ___

Mask Test :l

Measure 1

current [nifimum ME iU total meas

Rise timeiZ) 26.7 ps 6.7 ps T ps

FEEER: Fall time(3) 31.6ps  31.6ps  2l.Bps 693 e |
4 l Crossing %(E) 50.8 X 49.9 % 51.0 % B93
id 4 Jitter RHS(E) 1.8 ps 1.8 ps 2.0 ps 693

CIea'Meas' i, |

cale: 1.0 vy cale:2 00 Vidiv Time: 200 ps/ciy | Trigger Level:
Unsstony | ﬁrlsetﬂ.u y | 3)votPresent | y”m Present | oy 7Eane | AC Coupled

]

** Input 12.5Gb/s data stream generated
using an Anritsu PPG (Vin=2Vpp).
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MAXIMUM RATINGS
SYMBOL PARAMETER 6/ VALUE NOTES
POSITIVE SUPPLY VOLTAGE
v* Biased thru On-chip Drain Termination 12V
VdA(FET) Biased thru the RF Output Port using a Bias Tee 10V
POSITIVE SUPPLY CURRENT 1/
It Biased thru On-chip Drain Termination 110 mA
Id Biased thru the RF Output Port using a Bias Tee 250 mA
Py POWER DISSIPATION 225W 2/
NEGATIVE GATE
Vg Voltage 0V to -3V
Ig Gate Current 5SmA
CONTROL GATE
Vetl Voltage Vd/2 to -3V 3/
Ictl Gate Current 5SmA
RF INPUT
P Sinusoidal Continuous Wave Power 23 dBm
Vi 12.5Gb/s PRBS Input Voltage Peak to Peak 5 Vpp
Tcn OPERATING CHANNEL TEMPERATURE 150 °C 4/ 5/
Tum MOUNTING TEMPERATURE 320°C
(30 SECONDS)
Tsra STORAGE TEMPERATURE -65 to 150 °C

Notes:

1/ Assure that the combination of Vd and Id does not exceed the maximum power dissipation rating.

2/ When operated at this bias condition with a base plate temperature of 70°C, the median life is reduced
from >1ES to 2.4E6 hours.

3/ Assure that Vctl never exceeds Vd during bias up and down sequences. Also, assure that Vctl never exceeds
1.5V during normal operation.

4/ These ratings apply to each individual FET.

5/ Junction operating temperature will directly affect the device median time to failure (MTTF). For maximum
life, it is recommended that junction temperatures be maintained at the lowest possible levels.

6/ These ratings represent the maximum operable values for the device.
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Product Data Sheet

SEMICONDUCTOR: TGA1328-5CC
DC SPECIFICATIONS (100%)
(T,=25°C+5°C)
NOTES SYMBOL | TEST CONDITIONS LIMITS UNITS
2 MIN MAX
Ipss STD 110 516 mA
Tvax STD Infor. only Infor. only mA
Gm STD 241 581 mS
1/ [Vpyl STD 0.5 1.5 \Y%
1/ [Vp,l STD 0.5 1.5 \Y%
1/ [Vgvopl STD 13 30 v
1/ Vgvgs! STD 13 30 v
R1,2 STD 30 45 Ohm
R4 STD 35 56 Ohm
1/ Vbp, Vevep, and Vpygs are negative.
2/ The measurement conditions are subject to change at the manufacture’s discretion
THERMAL INFORMATION*
Parameter Test Condition Paiss Thase Tcu Rgjc MTTF
(W) (&) (°O) (°C/W) | (HRS)
VA(FET)=6.5V, Vctl=1V 1.1 70 103 30 >1E7
Rgic Thermal Resistance Id=170mA +/-5%
(channel to backside of carrier)
V+=8V* Viqu=15V, 0.36 70 80 29 >1ES8
Id = 80 mA +5%

Notes:

* Based on a detailed thermal model. Assumes worst case power dissipation condition
where no RF is applied at the input (no power is dissipated in the load).

** When applying drain bias at V+, several volts are dropped across the internal drain
terminations resistor (between V+ and Vd). For Id=80mA, approximately 3.5V is dropped
across the drain termination resistor making VA(FET)=4.5V. Total power dissipation in
the FET is .36 watts.
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SEMICONDUCTOR.
RF SPECIFICATIONS
(T =25°C+5°C)
NOTE TEST MEASUREMENT VALUE UNITS
CONDITIONS
MIN TYP MAX
3dB BANDWIDTH 14 GHz
SATURATED POWER BW 18 GHz
17,2/ |SMALL-SIGNAL 2 and 4 GHz 16
GAIN MAGNITUDE 6 GHz 15
10 GHz 14 dB
14 GHz 13
18 GHz 11
SMALL SIGNAL AGC RANGE Midband 6 dB
NOISE FIGURE 3GHz 25 dB
SATURATED OUTPUT Vin=2Vpp at 8 Vpp
VOLTAGE (EYE AMPLITUDE) 12.5Gb/s PRBS
1/,3/ |OUTPUT POWER @ PIN = 2,4, and 6 GHz 25 dBm
14dBm
INPUT RETURN LOSS DC-10 GHz -12 dB
MAGNITUDE
OUTPUT RETURN LOSS DC-10 GHz -12 dB
MAGNITUDE
ADDITIVE JITTER <2 pS
GROUP DELAY DC-10 GHz +/- 20 pS
RISE TIME <30 pS
Notes:

1/ Verified at RF on-wafer probe.
2/ S21Bias: V+=8V, adjust Vgl to achieve Id=80mA+/-5%, Vg2=1.5V
Note: Drain bias is applied thru the on-chip drain termination resistor.
3/ Power Bias: Vtee=8V, adjust Vg1 to achieve Id=175mA+/-5%, Vg2=1.5V
Note: Drain bias is applied thru the RF output port using a bias tee, voltage is at the DC input to the bias tee.
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TGA1328 Typical Measured S-parameters
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TGA1328 Typical Measured Noise Figure

High Bias: Vd =8V, Idq = 1775mA, Vg2 = +1.5V
10

z 7

Noise Figure (dB)

0 T T T T T T T
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Frequency (GHz)

Low Bias: Vd = 4.5V, Idqg = 80mA, Vg2 = +1.5V

10

9

8 /]
/

7 /

4~ /
NN e

2 e

Noise Figure (dB)
(3]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Frequency (GHz)

TriQuint Semiconductor Texas: Phone (972)994-8465 Fax (972)994-8504 Email: Inffo-mmw@tgs.com Web: www.triquint.com@



1 1 Product Data Sheet
TriQuint @
SEMICONDUCTOR: TGA1328-SCC

Measured Performance
8V P-P (Saturated)

Wi =BY, Idy=175mA {ld=187mA),

6V P-P (Near Small Signal)

EG13280
Wiy2=184 1= 1Y 10GEit/s Vil =B, Idg=175mA (Id=17ama), EG13280
PSPL 40GHz Bias T's {input'and oufpuf) 272341 Wg2=15%, vy 1= 14V 10GBit's
Data Ampltd: 2vpop PSFL 40GHz Bias T's {inputand outpufy 272341
Data Ampltd: 1vop

10GBit/s Performance
Output = 8V P-P, Input = 2V P-P
scale 2V/div, 20ps/div

10GBit/s Performance
Output =6V P-P, Input = 1V P-P
scale 2V/div, 20ps/div

Wid=8Y, ldig= 1?5mA(\d 197mA), EG13280 Wd=BY, ldy=175mA {ld=175m#A), EG13280
W2 =1.8Y, g 1=10.14' 0GRt Wi2=18Y, Vol =414y 10GEit!s
PSFL 40GHz Bias T's (lnput and outputy 2158208 PSPL 40iGHz Bias T's {input and outout) 215820
Data Amplid: 2vpp Data Ampltd: 1wop
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2 1’s and 2 0’s, 100ps/div 2 1’s and 2 0’s, 100ps/div
Wl=8Y, ldoy=178mA (Id=197my, EG13280 Wid=BY, Idy=175mA (Id=175mA). EG1328D
yig2=1 5. V1 =014V 10GBILS HEZ=1.G, Ny =014 0GEis
PSPL 406Hz Bias T's finputand outputy G1se00s PERL 40GHz Biag. T's (input and autput 815 &80
Diata Ampltd: 2o Diata Ampltd: 1vpp
H ; [ e o
; : I 4
3 : : i i
i : H H
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i g i
H i R Lo -
H i
- TR 4 .
, , NE 8 1’s and 8 0’s, 200ps/div
8 1’s and 8 0’s, 200ps/div
W =BY, [doy=17amA {d=197mA), EG1328D
WaZ=1.5%, Vg 1=-0.14% 10GBits Wid=8Y, ldg= 1?5mA(Id 178mA). EG13280
PSPL 40GHz Bizs T's {inputand outaut) 2Pk 3205 W2=15 v 1=-01 10GBit/s
Data Ampltd: 2vpp F3PL 40GHz Bias Ts (lnput and outpuf) 321583205
Data Ampltd: 1%hp

e i | VR
et sz s

32 1’s and 32 0’s, 1ns/div 32 1’'s and 32 0’s, 1ns/div
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SEMICONDUCTORs
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29542 (01163

Units: millimeters dnches)

Thickness: 01016 (0.004> (reference only>

Chip ecdlge to bond poad dimensions are shown to center of kond pad
Chip size tolerance: +/— 00508 (0.00)

Bond Pod #1 (RF Inputd 0.152 x 0.203 0006 x 0008
Bond Pad #2 (Vctrb 0102 x 0152 (0,004 x 0.006>
Bond Pad #3 (Vb 0076 x 0152 0.003 x 0.006>
Bond Pad #4 (V4 0419 x 0152 <0016 x 0.0065
Bond Pod #5 (RF Output 0.254 x 0,330 <0.010 x 00013
Bond Pod #6 (V- 0.152 x 0152 0006 x 0,006
Bond Pad #7 (Vaux> 0127 x 0152 <0005 x 0.0067

Bond Pad #8 (resistor tune> 0,085 x 0.085 0.003 x 0003
Bond Pad #9 (resistor tuned 0,085 x 0.085 0,003 x 0.003>
Bond Pad #10 (resistor tune> 0091 x 0,095 0.0036 x 0.,003/>
Bond Pad #11 (resistor tune> 0,091 x 0.095 0.0036 x 0.0037>
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C5 Co C7

@ V+
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C8
Vetrl @
Vit
Vetl) | — RFout and Vd j ee)
RF in | F
> 1 —
L ————— —

Note: Drain bias must be applied at Vd
(pin 5) thru broadband bias tee for high
bias mode.

Cl1

Bypass caps must remain on Pin 4

C2 C3 C4

1 1@ %

v v v

Bias Procedure

1) Make sure no RF power is applied to the device before continuing.

2) Pinch off device by setting Vg to —2.5V.

3) Raise Vd to 8.0V while monitoring drain current. Current should be zero.

NOTE: Vd bias should be applied to the RF output port via a bias tee for high power bias.
4) Raise Vctl to 1.0V (no greater than 1.5V).

5) Make Vg more positive until drain current reaches 170mA. (80 mA for low noise bias)
6) Apply RF power. Note Vg supply must be capable of sinking 5mA of current.

Recommended Components:

DESIGNATOR DESCRIPTION MANUFACTURE PART NUMBER

C1 DC Block, Broadband Presidio BB0502X7R104M16VNT9820
C2,C5 1800 pF Capacitor Tantalum

3,54 C6 1 0,01 uF Capacitor MLC Ceramic | AVX 0603YC103KAT
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Recommend additional
0.01uF bypass cap 0.1uF
located on Vctrl supply line

on test fixture

0.01uF Vctrl

| j 1800pF

0.1uF

1800pF
0.1uF

0.1uF

Reflow process assembly notes:

Use AuSn (80/20) solder with limited exposure to temperatures at or above 300s C.
An alloy station or conveyor furnace with reducing atmosphere should be used.

No fluxes should be utilized.

Coefficient of thermal expansion matching is critical for long-term reliability.
Devices must be stored in a dry nitrogen atmosphere.

Component placement and adhesive attachment assembly notes:

Vacuum pencils and/or vacuum collets are the preferred method of pick up.

Air bridges must be avoided during placement.

The force impact is critical during auto placement.

Organic attachment can be used in low-power applications.

Curing should be done in a convection oven; proper exhaust is a safety concern.
Microwave or radiant curing should not be used because of differential heating.
Coefficient of thermal expansion matching is critical.

Interconnect process assembly notes:

Thermosonic ball bonding is the preferred interconnect technique.

Force, time, and ultrasonics are critical parameters.

Aluminum wire should not be used.

Discrete FET devices with small pad sizes should be bonded with 0.0007-inch wire.
Maximum stage temperature is 200= C.

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should
be observed during handling, assembly and test.
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