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Design and Implementation of L-DSP On—chip Debug Circuit
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Abstract: According to the debug requirements of L—DSP, an on—chip debug circuit based on JTAG interface is
proposed in this paper, which implements the debug functions such as storage resource access, CPU pipeline control,
hardware breakpoint/observation point, and parameter statistics. Compared with the traditional debug mode, the pro—
posed debug circuit realizes the direct transmission of data between peripherals and memory by adding a DT-DMA
module, which greatly improves the debug efficiency. The proposed circuit is designed in a 0.18 wm CMOS process
with an area of 167 234.76 um? and a power consumption of 8.89 mW. And the proposed circuit and L-DSP are veri—
fied under the FPGA. The results show that the proposed circuit has complete debug functions and the rate of DT-
DMA for transferring debug data is three times faster than that of the CPU.
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Fig.2 Structure of ET debug port
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5 B AREUES ) ET_DataCPU A28, 7E 5 (i
REA R I 20 5 B 48 shohk (5 5 rp s ok
0x566, Hihl 2y 0x82e ) ; EELA I, 25 HH 13246 4, TR
N B ECHE 5 5 A AR R R B HE 4 3
RSAC_DataToJIR Zifeas, Bl 7 WAl LA th T 4
PLE SR IE. [, AEAR R A N AR R Al
PR b, AT RERY IER. Pra VARl BE 0 L 5E Al
JE XIS EL TR T a1, B 8 BRI T toggle 5
FIAIE 2 2R A5 L, 45 R R I 55 %58 5 100%.
ET 100%

ETAP 100%

I

I AD_inst 100%
I MD_inst 100%
I
I

e

Y v v v =

DT_DMA_ins 100%
CD_inst 100%

B8 RAEAER
Fig.8 Coverage

22 DCEE

K F Synopsys 23 ] B9 Design Compiler £ & T.
H 7 0.18 wm CMOS T. 20 F XA SR A R B a7 725
B LA BT RGN 150 MHz, P8 iR
10 MHz, 255 JR T BT A5 0 167 234.76 pum?, TIFE
77 8.89 mW.

3 FPGA [REIIGIE

FPGA JE FUBSHE A BE 4n &l 9 7. 4 L-DSP 4=
AR 4k 2 FPGA, R T2 R4 CCS TR
PR E T H., it XDS i E4F 5 FPGA #Hit,
EEXTRE R R TIRE, MR AT IR UE. B UE R AT, K
JTAG 155 BT iUl ik #5007 , 23 AL H1 S 3R (9]

RIEIRER.
PC
CCS [« USB —» XDS {}j .45 < JTAG
Cadence [ | i N J
Verdi [ USB AP [« JTAG

B9 FPGA RAIIEIIY
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Fig.11 Time contrast of two methods
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