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BENING ELECTRONIC SOLUTIONS TECHNOLOGY

BSTTDO01-06185
6 - 18GHz 5-bit Real-time Delay Module

Data Sheet

I. Product Introduction

BSTTDO01-06185 is a high-performance GaAs 5-bit real-time delay device operating from 6
GHz to 18 GHz.

The use of real-time delay devices instead of phase shifters provides an enhanced broadband
bandwidth (less beam reflection effects). BSTTD01-06185 has a range of 310ps (10 to 160ps
steps). It is achieved by using an optimal conversion by switching the lines, very low delay error

and insertion loss variation can be achieved.

The chip is manufactured using the PHEMT process.

[I. Application Areas

e Communication
e Radar

e [nstruments

lll. Key technical indicators

e Operating frequency: 6 GHz to 18 GHz
e Insertion loss: <7dB
e IL flatness: +/-1.5dB
e |IL variation reference vs full delay: +/-1.2dB
e Delay range: 310 ps
e Delay step: 10 ps
e Delay RMS error < 2ps

e Input P1dB >+12dBm S11<-19dB

o S22 <-13dB
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e 0/4V logic control
e Power consumption: 440mW @ 5V
e Chip size: 3.5x4.0mm
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Figure 1. 6-18 GHz 5-bit TTD Functional Block Diagram
IV. Absolute Maximum Ratings

Tamb = 25 °C unless otherwise stated

Table 1.
SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM UNIT
BN Real-time control of delayed 01 +45 v
input
VSS Negative power supply voltage -6 0 \%
VDD Positive supply voltage 0 +6 \%
PIN Input power PRF is RFIN +23 dBm
Tj Junction temperature +150 °C
Tstg Storage temperature -55 +150 °C
V. Working conditions
Tamb= 25 °C unless otherwise stated
Table 2.

SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM UNIT
BN Real-time delay control input 0 +4 \%
VSS Negative power supply 5 0 v

voltage
VDD Positive supply voltage 0 +5 \%
Iss Positive supply voltage 13 mA
Iop Positive supply current 76 mA
Tamb Ambient temperature -40 +85 °C
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VI. Electrical parameters

Tamb = 25 °C, RF performance, on-wafer test

Table 3.
SYMBOL PARAMETER CONDITION MINIMUM TYPICAL MAXIMUM [ UNIT
VALUES
BW bandwidth 6 18 GHz
RF performance at 12 GHz unless otherwise noted
IL Insertion loss 4,8 6 7 dB
TDr Real-time delay range 300 310 320 ps
Minimum step of real-time
TDstep delay 8 10 12 ps
Su Input reflection coefficient -19 -17 dB
S22 Output reflection coefficient -145 -13 dB
ILfiatness Insertion loss flatness @Reference Status +/- 0.8 +/-1.5 +/-2 dB
. L Reference state vs. all
ILvar Insertion loss variation states -1.2 dB
P1dB Input 1dB compression point 12 12,5 dBm
VII. Logic truth table
Table 4.
BO B1 B2 B3 B4
Nominal real-time
latency 10 ps 20 ps 40 ps 80 ps 160 ps
Pads T1 T2 T3 T4 T5
Regl_—tlme delayed a n; n; v a
activity
Reference State ov ov ov ov ov
VIIl. Control voltage
Table 5.
STATE MINIMUM TYPICAL VALUES MAXIMUM UNIT
Low -0.1 0 +0.1 \Y
High +3.5 +4 +4.5 \%




B g https://beijing-est.cn/

BEIJING ELECTRONIC SOLUTIONS TECHNOLOGY

IX. Wafer testing — Parametric Curve Test Wafer @ T = 25 °C
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Figure 2. Figure 3.

X. Wafer testing — Real-time delay performance test wafer @ T = 25 °C
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Figure 4. Figure 5.

Xl. Size information

e Chip size = 3500 x 4000 pym (3465 x 3965 pm + 5 ym after dicing)
e DC pad =100 x 125 pm, top metal = Au

e RF pad =110 x 150 pym, top metal = Au

e Chip thickness 100 um
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Figure 6.
XIl. Pad location
Table 6.
COORDINATE
PAD NAME SYMBOL DESCRIBE
X Y

GND GND 150 630 Grounding

RFin RFin 150 790 RF input

GND GND 150 950 Grounding

GND GND 3350 950 Grounding

RFout RFout 3350 790 RF output

GND GND 3350 630 Grounding

VDD VDD 2910 100 Positive supply voltage

GND GND 2750 100 Grounding

VSS VSS 2590 100 Negative power supply voltage
IDL IDL 1790 100 Amplifier Current Control
T5 B4 1630 100 160ps real-time control input
T4 B3 1470 100 80ps real-time control input
T3 B2 1310 100 40ps real-time control input
T2 B1 1150 100 20ps real-time control input
Tl BO 990 100 10ps real-time control input

X=0, Y=0 is in the lower left corner.
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Xlll. Bonding and assembly information
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Figure 7.

RF interface wires or ribbons should be kept as short as possible.

RF lines should be 300um wide or narrower to minimize discontinuities in connection with the

MMIC pads.

XIV. Decoupling BOM

Table 7.
VDD VSS
Chip SMD capacitor 1 47pF or 100pF 47pF or 100pF
Chip SMD capacitor 2 100nF 100nF

Note:  No decoupling on digital control pads!



