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LDR_EXT 0x20 Buf sel  length[ 15 : 8] length[7 : 0]

STR_EXT  0x21 Buf sel  length[ 15 : 8] length[7 : 0]
MUL 0x60 Res buf buf Olbuf_1  length[7 : 0]
MLA 0x61 y buf sel b buf sel x buf sel

ACT_SGD 0x70 o_buf sel i_buf_sel —

ACT_TAH 0x71 o_buf sel i_buf_sel —

OUT_CH Oxal — length[ 15 : 8] length[7 : 0]

IN_CH Oxa2 — length[ 15 : 8] length[7 : 0]
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DMA Run(b addr, length):
LDR_LXT(buf b secl, length):
DMA Run(x_addr, length);
LDR_EXT(bul_x_scl, lengtlh):
MLA (y_buf, b _buf, x buf):
DMA Run(w_addr, length);

LDR_EXT(bul_w _sel, length);
ACT SGD(bul_o_sel, bul_ i sel, length);
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FPGA-based Hardware Accelerator for RNN

XIANG Bogiang, LING Weiwei, LI Li, ZOU Jincheng
(College of Communication Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract; Aiming at the problem of low computing efficiency caused by the excessive consumption of computing re-
sources and the complex computing process of Recurrent Neural Network in edge computing scenarios, the authors pro-
posed a hardware acceleration method of RNN models and verified it on FPGA platform. To improve the processing speed
under the premise that computing resources can be reused ,the accelerator uses an SIMD instruction set,which can con-
figure the operation flow in the form of software programming,and can adapt to different layers and dimensions of RNN
and its related models. Moreover,according to the properties of RNN model’ s data flow,the authors optimized the accel-
erator architecture with providing on-chip caches and parallel logic circuits to make full use of memory bandwidth and
simultaneously reduce overhead. Experiments show that the performance of the accelerator reaches 6.7 GOPS at
100 MHz and the power consumption is 2. 15 W. The two network models are implemented based on instruction set with
the cooperation of software and hardware ,and the speed is 230 times faster than that of the microcontroller.

Keywords : microelectronics and solid state electronics; hardware accelerator; FPGA; RNN; ISA



