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Design and Implementation of Digital Modem for Medical Implant

Communication System
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Abstract
In this paper, a digital modem for the medical implant communication system will operate in 4027405 Mhz wide-band in
international standardization frequency was designed and implemented. The 1/4-D8PSSK modem, which is not only power
effective with a good low—powered characteristics but also band-width effective, can overcome the shortcoming of PSK. The
proposed digital modem was verified through the wave comparison based on the result of Matlab simulation and the wave
from the measured one using Chipscope, and implemented with FPGA.
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Fig. 1. m/4-D8PSSK symbol constellations
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Fig. 2. Modulation of m/4-D8PSSK
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Fig. 3. Power efficiency comparison of PSSK and PSK
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Fig. 5. Block-diagram of in-body transmitter
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Fig. 6. Block-diagram of SRRC filter
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Fig. 7. 25 Tap SRRC pulse
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Table 1. Coefficients of SRRC Filter
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Fig. 8. Block—diagram of receiving modem
a8 8 ¢ BHEo 25X

1 A% 299 7%

a¥ 9= ZEgE

415161, 41 4

zEgiEe] 578 et AL v 2

(1) Signal Variance

o Al AFTE W AE rate® CAZAC sequence &
259} B2 (complex) Ak

o B4 A Az 16709 HTHE T (signal
correlation)

o agkel I Ade As Q AL AsE HI

o Ts/4 7] Wl Aol A7]E vl

o Max %< Signal Variance & % 9]

(2) Noise Variance
T2l A% 16705 Htake T (noise correlation)

°64 symbols?] I Ad A5 Q Ad AFS ¢+
Ags 7+

2. 1/4-DQPSK &=

A B8 BEAA Re sE A%

zPE A
A AEE AE rated] 64 symbols H%3Fo] 32bit9]
Jur ez A4}
1) =g

PE BA B8 EHAA e Iy Al
2k 2] A H-E] 64 symbolS &%

(2) 64 symbol& ZE| 98 F7] BEoA e 57|
Az f1A e w3 A& rate(15.3 6Mhz) 2 Ttk
WZ 2 3lo] 16 symbol 3

(3) t Aztel AR Az t-Ts oA Fa8E A

g Bas A

Ho

fol

_1

(2, + Qi) <L,y = @, 13) = Dyeuier T Queaderd @
SO=1,+QJ st-T)=1, ,+Q, ,j @

(4) Theader > 0 , Qheader > 0 oW =7 A5+
[Theader Qheader]



60 714283 =82 (Journal of IKEEE) Vol. 16. No.l

Packet Received

No Signal: bq(1 st) | CAZAC Seq.(2nd)

Observaion Window Shift Sample interval Packet Detected

Auto-correlation /\ /\ /\

| }—>| =1+ 307

Fig. 9. Schematic diagram of Preamble synchronizing block
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Fig. 10. Wave form comparison of Matlab simulation wave and the measured wave using Chipscope
(Rx SRRC Q channel)
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