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In the work we describe the process of designing 2.56 Gbps CML receiver and 1.28 Gbps
CML transmitter with specific transmission line properties. The blocks have been designed
for the specific need of high speed data transmission in the radiation environment. Signal
integrity is also analyzed.

A number of physical experiments conducted under specific environmental condi-
tions, like at FAIR, Darmstadt, or NICA at Dubna - radiation, high temperatures, etc. -
does not allow to place both data acquisition and processing systems in the measure-
ment area. Whenever possible, data processing is conducted outside unfavorable con-
ditions. However in this case high speed data transmission from read-out electronics to
processing units is needed. In current work we describe the process of design and im-
plementation of CMOS CML IP block, capable of receiving data from front-end detec-
tors at a rate of 2.56 Gbps and transmit at 1.28 Gbps with specific load.

The problem arises with the need to transmit data via specific coaxial cable of 50
pF parasitic capacitance. On the other hand, the use of LQFP IC package with high
parasitic inductance lead to the need of specific balancing. Since the reflection coeffi-
cient in the transmission line with such frequencies have to be contained, additional
design steps have to be provided to the transmitter’s output buffer. On the receiver side
the need to balance parasitics of the built-in ESD protection circuit arises. Several ap-
proaches have been analyzed and optimal decision was presented. In both blocks sev-
eral techniques to improve radiation hardness of the blocks were implemented.

In the work significant attention is provided to signal integrity issues and methods
to evaluate and design the IC interface blocks with signal integrity considerations on
the earliest stages of the design route.

481


mailto:mrsuglikov@gmail.com

OTH-2021

The prototype chips including CML IP blocks are currently under manufacturing
in the TSMC 65 nm LP design process and are expected to arrive to be tested in May-
June 2021.
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The article 1s devoted to the problem of dilution of the concentration of saturated vapors
of various substances. The principle of operation of the device and its technical features are
described.

Ha Texy1inii MOMEHT CyIIECTBYIOT BU/IbI IS TEIbHOCTH, TPEOYIOIINE UCIOIb30Ba-
HUS ra3oB OonpeneaeHHOW KoHueHTpauu. OMH U3 HUX — TECTUPOBAHUE CIOCOOHO-
CTEH IETEeKTOPOB Pa3IMYHbIX ra3000pa3HbIX BewecTs [1, 2, 3]. Jyisd oueHku npeaenon
OoOHapyXeHUsl JEeTEKTUPYEMbIX Ia30B HEOOXOJUMO CO3/IaHHME KaK MOXHO MEHBIIHMX
KOHILICHTpALHi Ta30B.

Jlist aTuX ueneit Obul pa3paboTaH anmnapaTHO-NPOrPaMMHbBINA KOMILJIEKC, TEHEPUPY-
IOLUI Malible KOHIIEHTpAIMK MapoB BEIEeCTB Oyiarofapsi pa3MEIIMBaHUIO HACBILIECH-
HBIX napoB. B nanHOo#l paboTe onucaHbl KOHCTPYKIUS U MPUHLUI pabOThl JaHHOTO
YCTPOMCTBA.

YcraHoBKa cOCTOUT U3 paboyero o0bEMa, TepMOCTaTa, MPUMEHSEMOTO IS Tepe-
MEILEHMS [TapOB MAHUIYJIATOpA ILIIIPULA M MPOrPAaMMHOIO Kojxa K Hemy. McxonHbie
HACBILIEHHBIE Napbl HacTanBaroTcs B mnpuue JKane. B kauecTBe HCTOYHMKA [TAPOB UC-
MOJIB3YETCSI UHEPTHBIN HOCUTEINb, HA KOTOPBINM MOMEIIEH PACTBOP AHAJIUTA UJIW AaHAJIUT
B TBEpAOM BHuze. Pa3baBieHue mapoB MpOU3BOAMUTCS B JBe cTaauu. Pa3OasieHue
BILTOTH 710 0,1 OT HACHIIEHHOW KOHIIEHTPALIMK MOXKHO MPOBECTU MyTEM A0OABICHUS
o0BbEMa K BHyTpeHHEMY 00bEMY Himnpuiia. Ha BTopoit cTaanu yacTh NapoB U3 MINPHULIA
noxaérca B 311 pabounii 06bEM, O3B0 TOTYYUTh KOHIIEHTPAIMIO paBHyIo 5*107 ot
KOHLEHTPALMH HACBIIIEHHBIX MTAPOB.
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