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CG [dB]
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TOKYO TIECH
Channel ch.l ch.2 ch.3 ch.4
SO & B I S P T
. i o Y e # i R S
Constellation| ., .. | -, .. c i
¥ £ e - N n o 2 4
10 10 10 10
0 0 0 0
-30 -30 -30 -30
-40 -40 -40 -40
55 61.56 b7 24 60 $8 63 72 59 65.88 61.56 64.80 68.04

Back-off

4.40B

4.6dB

5.0dB

5.7dB

Data rate*

7.0Gb/s

7.0Gb/s

7.0Gb/s

7.0Gb/s

EVM**

-23.0dB

-23.0dB

-23.3dB

-22.8dB

Distance***

0.3m

0.5m

0.5m

0.3m

*O—)LA 71E: 0.25 , HiEiE:2.16GHz(Max rate k& <)
SEVMIZTRxDAR— KZ@E L 1-{E
**BER<103MD &4 THIE

2012/03/23
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LETI [6] Hetero | 7GDb/s - I A5AmMmW
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>3%aM | Hetero | 7Gb/s | 50m (LOS) Poco
16m (NLOS) !
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\mlrsk[s] Direct |10Gb/s | 1.3-1.6m (QPSK) f;ggmrwi
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[2] K. Okada, et al., ISSCC 2011 [3] K. Okada, et al., ISSCC 2012
[5] H. Asada, et al., A-SSCC 2011
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Thank you for your attention.
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Backup slides
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RF Performance Summary 17

TOKYO TIECH

23dB (high-gain mode)
9dB (low-gain mode)

< 4.9dB (high-gain mode)

-14dBm (low-gain mode)

Injection PLL 19.44, 20.16, 20.88, 21.60GHz
Ref. spur <-58dBc @ 20.16GHz
Locking range 1.4GHz

Quadrature ILO 58.0-64.7GHz (free-run)
Phase noise@1MHz-offset

2012/03/23 R. Minami, Tokyo Tech



Area and Power Consumption 18

TOKYO TIECH

RF chip 65nm CMOS

Area Poc (1.2V)

TX 1.96mm? 257TmW
RX 1.77mm? 162mW
PLL 1.37mm? 61mW
Logic 0.38mm? 0.4mW

2012/03/23 R. Minami, Tokyo Tech



Link Budget

Modulation

QPSK
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16QAM

Distance

1.5m

0.5m

Data rate (2.16GHz-BW)

3.1Gb/s

6.3Gb/s

Tx output

6.0dBm

Back-off

4.0dB

5.0dB

Tx/Rx antenna gain

6.0dBi

Implementation loss

-3.0dB

NF

6.0dB

Received CNR

14.0dB

Margin

2012/03/23 R. Minami, Tokyo Tech
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ampmucg”RR 5dB | 15dB
4% | 2.1% | 0.7%
10% |5.2% | 1.7%

phaseCMRR 5dB | 15dB
8° |45° |1.4°
20° | 11° |[3.5°

2012/03/23

R. Minami, Tokyo Tech




7.0Gb/s 16QAM (max 10Gb/s) 22

TOkYOTI=CEL
Channel ch.l ch.2 ch.3 ch.4 Max rate

R L S e e R x SR “« ¥ Of 3

. B L S 4 ¥ a o Fo¥ R O
Constellation| ., .. | ... ¢ F g e

LA A c- oy p oW v w7 ® o4 # 4 he b ow @

spectrum |- S\ S\ L LU LS L
Back-off | 44dB | 4.6dB | 50dB | 57dB | 0%

Data rate* | 7.0Gb/s | 7.0Gb/s | 7.0Gb/s | 7.0Gb/s 10('C0h63t)’/5

EVM* | -23.0dB |-23.0B | -23.3dB |-22.8dB | “43.0CF

Distance*** 0.3m 0.5m 0.5m 0.3m >2:r?%%;ﬂ

*O—)LA 71E: 0.25 , FEE:2.16GHz(Max rateZ g <)
HEVMIETRxDR— KZ&E L 1-{E
***BER<10-30) & THIE

2012/03/23 R. Minami, Tokyo Tech
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3.5Gb/s QPSK (max 8Gb/s) 23

T Fsrkl—
Channel ch.l ch.2 ch.3 ch.4 Max rate
" " é " & 3 ‘,55 Hy . i,»;;, v.g:
Constellation
* ® * # ¥ 4 & & |
spectrum <\ U |
Back-off | 3.8dB | 3.9dB | 4.4dB | 5.0d8 | #4dB
(ch.3)
Data rate* | 3.5Gb/s | 3.5Gb/s | 3.5Gb/s | 3.5Gb/s 8.0GDb/s
(ch.1-ch.4)
EVM*  |-21.2dB | -21.6dB | -21.4dB | -20.1dB _1(3539?)8
Distance*** 1.3m 1.4m 1.6m 1.6m >8:r?gn

*O—)LA 71E: 0.25 , FEE:2.16GHz(Max rateZ g <)

“*EVMIZTRXDAR— K %58 L f={E
**BER<10DEHTRIE, 7o TTIX6dBIDRMBEREL. 1Ry r—22T 'c"h'c\éo
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