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Abstract

In this study, a serial-to-parallel converter was designed and implemented using 28 nm CMOS processes. For the control of 5G
systems with several static controls, the designed serial-to-parallel converter contains an output of 160 bits and was measured using
NI-FPGA for verification. Compared to a general serial-to-parallel converter, it is feasible to quickly convert only the output containing
the desired output bit by allocating the output 8 bits in bytes. The designed converter was manufactured in the size 53 £mx53 pm
excluding input/output pads and buffer amplifiers. The current consumption for it was 0.21 A at 0.9 V supply voltage. The result
of serial-to-parallel data conversion at 40 MHz clock frequency is demonstrated herein.
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Fig. 1. The general serial-to-parallel converter.
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Fig. 2. The proposed serial-to-parallel converter.
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Table. 1. Performance comparison.

Ref. [5] Ref. [6] Ref. [7] | This work
Process 02 xm 05 gm | 05 gm 28 nm

pHEMT pHEMT | pHEMT CMOS
Supply vol. > Y/isvw 0V/5V |0V/=5V|0VN09V
Output bits 16 6 12 160
Clk. [MHz] 20 10 20-50 40
Size [mm’] 0.74 1.42° 2.64 0.0029
Power [W] | less 70 m - 354 m 18.09 m#
" Estimated from photo, #exclude buffer power.

=

A bite] =8 O[1,1]1¢] 54 A= el Aok &
gtrol] wE wlolE W3 ASE A fF o]
I8 £33 20] 1009 "olHE HhEdoz 9
. 1% 6(a)= 10 MHz9) %%-% o]-&35t A}o]

":401\41‘12%%—0— 4% A3olt}. ol
g W75 3 A9 09 V/F FFEHALH, o
Fe 201 pAZ YEFETE Clock, reset, 12] 27 enable
2 el LARATTE xZ FAEE 100 ns0] L, y
<2 Ve gEE AEQENY, 8 O[L,1]= 09ve] A
L —Z*EME} i 1 o%—% v et H|o]EolT},

ul‘
b »
o _Q,

2

Y of
B
r&% e‘

m&ﬂwrzéﬁﬂﬂmm

ﬁ

=
°J o} gr%! b1t =7 LL?—L} T e A-HE W)

7k A E S
N.Z2 &

2 AgddA s ZAd ey A7t 2 § ]/\Eﬂoﬂ,q
o] E9E Z%(byte)oi 2ol 11
o] 7153t == 28 nm WM& CMOS ¥4
g HI|E 4 7410}%} 160 bite] = E

FOE Fof sk 29 bivt TFE IF
of HolElE WMed & gtk meps £ d3e
2 AAY o) Ao B & BEFQ
djo]g W3 A7 A g}o},—/ 0]01] AR RS
g3 Ao EN I 7

01' 0[1

ae

& 218 volH W ﬂie Xﬂ"PO}"iﬁ} Alre 8=

410

£ 09 VY FF ALl 021 A2 AHS AnH|ET

References

[1] S. Anthony Salazar, E. René Jativa, "Performance
evaluation of a communication system simulated at the
28 GHz 5G-mmWave band," in 2020 I[EEE ANDESCON,
Quito, Oct. 2020, pp. 1-6.

[2] H. C. Park, D. Kang, S. Lee, B. Park, K. Kim, and J.
Lee, et al., "41 A 39 GHz-band CMOS 16-channel
phased-array transceiver IC with a companion dual-
stream IF transceiver IC for 5G NR base-station app-
lications," in the Proceeding of IEEE International Solid-
State Circuits Conference(ISSCC), San Francisco, CA,
Feb. 2020, pp. 76-78.

[3] G. Stesev, D. Budanov, and E. Balashov, "Serial-to-
parallel converter using GaSa D-mode transistors," in
2020 IEEE International Conference on Electrical
Engineering and Photonics(EExPolytech), St. Petersburg,
2020, pp. 67-70.

[4] Y. Yamasaki, T. Nakamichi, Y. Kaihori, G. Cincotti, and
T. Konishi, "100-GHz FrOFDM-based serial-to-parallel
converter and QPSK modulation format applicability,"
IEEE Journal of Selected Topics in Quantum Electronics,
vol. 27, no. 2, Mar.-Apr. 2020.

[5] A. de Boer, K. Mouthaan, "GaAs mixed signal multi-
function X-band MMIC with 7 bit phase and amplitude
control and integrated serial to parallel converter," in
2000 30th European Microwave Conference, Paris, Oct.
2000, pp. 1-4.

[6] K. Wang, Z. Wang, G. Wang, H. Chen, Q. Zheng, and F.
Yu, "Design of a low-insertion-phase-shift MMIC attenuator
integrated with a serial-to-parallel converter," [EICE Ele-
ctromics Express, vol. 14, no. 20, pp. 1-7. Oct. 2017.

[7] M. Harris, P. Gui, "A 12-bit serial-to-parallel converter
using depletion-mode-only devices," in 2017 Texas Sym-
posium on Wireless and Microwave Circuits and Systems
(WMCS), Waco, TX, 2017, pp. 1-4.



