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Specifications

x = FTESH
SOC SOPHON BM1684X
CPU EEMRE/\#ARM A53, 12nmIZ4%2, FIMS1X2.3GHz

NEIKSIHEERTPU, ES153X :32TOPS (INT8) . 16TFLOPS (FP16/BF16) . 2TFLOPS (FP32)

TPU X #FTensorFlow / Caffe / PyTorch / Paddle / ONNX / MXNet / Tengine / DarkNet% i R i2HE 452
Im ARG 32#%H.265/H.264 1080p@25fps MRS . 32E51080P@25fpsEig MM EMZLIE (BRIB+AIDHT) , ¥ 12 B8H.265/H.264 1080p@25fps ML ZwHE )
N7 6GB/12GB/16GB LPDDR4/LPDDR4X

FE 32GB/64GB/128GB eMMC . 128MB SPI Flash

AKX o[ B3 GMACYH R WX 1000Mbps AKX M

#0 PCle3.0, GMAC, SDI03.0, 12C., PWM, UART. GPIO#ZE[O

=R DC 12V/5A

E4 LinuxZ& %

R~ 69.9mm * 55mm

Es)-) ~ 309

HiR TERE: -20°C~60°C, FHEIEE: -20°C~70°C, T/EEE: 10% ~90% ( )
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EORAR Interface definition

@ : Pad types: | = input, O = output, I/O = input/output (bidirectional) , G= Ground,
P = power supply , DOWN = Internal pull down, UP = Internal pull UP L = Lowe Level H = High level"

PIN C?RE-B!VI:I .684X-JD4 BM1684X Pin Pad type 10 Pull Function for Main BOARD Defual function description 10 Pom.ler
pin definition NO. (MB-JD4-BM1684) domain

1 GND G GND GND
3 GPIO20/JTAGO TMS C41 /0 Down RTCIC INT L RTC_IC_INT Input, Active L 1.8V
5 |GPIO21/JTAGO TRST E33 /0 Up USB30_HUB_RST gjrz385::jB£ﬁSj; zgsptt;tr'] QCE;iH' 1.8V
7 GPIO18/JTAGO_TCK E32 1/0 Down NC NC 1.8V
9 |GPIO17/JTAGO TDO D36 /0 Down EXT_PWR EN EXT_Power EN Output Active H 1.8V
11 |GPI022/JTAGO SRST D32 /0 Up PCIE_CLK_EN Sgrls—s;(r—:Euﬂujgizsistt)::izlzlj\'c 1.8V
13 |GND G GND GND

15 [MCU_PMIC SCL STM32 Pin21 I/0 NC NC; core board pull up resistance 4.7K 3.3V
17 [MCU_PMIC SDA STM32 Pin22 I/0 NC NC; core board pull up resistance 4.7K 3.3V
19 |MCU _CPLD ERR STM32 Pin28 /0 NC NC 3.3V
21 |INC NC NC NC

23 [NC NC NC NC

25 |GND G GND GND

27 |PCIEO RX M BK12 NC NC

29 |PCIEO RX P BJ12 NC NC

31 PCIET RX M BK14 NC NC

33 |PCIE1 RX P BJ14 NC NC

35 |PCIE2_ RX M BK16 NC NC

37 |PCIE2 RX P BJ16 NC NC

39 |PCIE3_ RX M BK18 NC NC

41 PCIE3 RX P BJ18 NC NC

43 [GND G GND GND

45 [PCIE4 RX M BK20 NC NC




47 |PCIE4 RX P BJ20 NC NC

49 |PCIE5 RX M BK22 NC NC

51 |PCIE5 RX_P BJ22 NC NC

53  |PCIE6_RX_M BK24 NC NC

55 |PCIE6_RX_P BJ24 NC NC

57 |PCIE7_RX_M BK26 NC NC

59 |PCIE7 RX_P BJ26 NC NC

61 |PCIES RX M BK28 NC NC

63 |PCIE8 RX P BJ28 NC NC

65 |GND GND GND

67 |PCIE9 RX M BK30 NC NC

69 |PCIEQ RX P BJ30 NC NC

71 |PCIE10 RX M BK32 NC NC

73 |PCIET0 RX P BJ32 NC NC

75 |PCIE11 RX_M BK34 NC NC

77 |PCIE11 RX P BJ34 NC NC

79 |PCIE12 RX M BK38 NC NC

81 |PCIE12 RX_P BJ38 NC NC

83 |PCIE13_ RX M BK40 NC NC

85 |PCIE13 RX_P BJ40 NC NC

87 |GND GND GND

89 |PCIE14 RX M BK42 RC_PCIE_RX1 N RC_PCIE_RX1 N
91 |PCIE14 RX_P BJ42 RC_PCIE_RX1 P RC_PCIE_RX1 P
93  |PCIE15 RX M BK44 RC_PCIE_RX0_N RC_PCIE_RX0 N
95 |PCIE15 RX_P BJ44 RC_PCIE_RX0 P RC_PCIE_RX0 P
97 |GND GND GND

99 |PCIE_REFCLK1 M BG29 PCIE_REFCLK1 M PCIE_REFCLK1 M
101 |PCIE_REFCLK1 P BH29 PCIE_REFCLK1 P PCIE_REFCLK1 P
103 |GND GND GND
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105 |PCIE REFCLKO M AK34 PCIE_REFCLKO M PCIE_REFCLKO M

107 |PCIE REFCLKO P AK35 PCIE_REFCLKO P PCIE_REFCLKO P

109 |GND G GND GND

111 |PCIER RST X C24 PCIER RST X Egr'sF:)—::rze;(jﬁzpp“:eiic:ti:i; 4 3.3V
113 [PCIER WAKEUP X_OUT E24 NC NC 3.3V
115 |PCIER_CLKREQ X A24 NC NC 3.3V
117 |PCIEE_WAKEUP X OUT B24 NC NC 3.3V
119 |PCIEE CLKREQ X D24 NC NC 3.3V
121 |PCIEE_RST X C26 PCIEE_RST X NC 3.3V
123 [NC NC NC

125 [12C2 SCL/GPIO84 E41 /0 WL_WAKE_HOST H WL_WAKE_HOST H 1.8V
127 |12C2_SDA/GPIO83 D41 /0 WL_REG DIS_H WIFI_EN, Active H 1.8V
129 [FAN1/GPIO78 B45 /0 DIY_LED DIY_LED (PWM1 Output) 1.8V
131 [FANO/GPIO77 A45 /0 FAN_TACH FAN_TACH Input, Active L 1.8V
133 [MCU_SWDIO STM32_Pin34 /0 MCU_SWDIO MCU_SWDIO 3.3V
135 [MCU_SWCLK STM32_Pin37 /0 MCU_SWCLK MCU_SWCLK 3.3V
137 |PWMO/GPIO75 A44 /0 FAN_PWM FAN_PWM (PWMO Output) 1.8V
139 |GND G GND GND

141|120 SDA/GPIO79 D42 /0 Up 12C0_SDA 'és:)iz/:r d pull up resistance 2.2K) 3.3V
143 |12C0_SCL/GPIO80 E42 /0 Up 12€0_SCL I(icf:)e_sb(;:r d pull up resistance 2.2 3.3V
145 [NC NC NC

147 |GND G GND GND

149 |SDIO CD X BG6 /0 Up SDIO_CD X TF Card Det Input ,Active L 1.8V
151 [SDIO_DATO BH8 /0 SDIO_DATO SDIO_DATO 3.3V
153 [SDIO_DAT2 BJS /0 SDIO_DAT?2 SDIO_DAT?2 3.3V
155 [SDIO DAT3 BJ7 /0 SDIO_DAT3 SDIO_DAT3 3.3V
157 |SDIO_DAT1 BKS /0 SDIO_DATT SDIO_DAT1 3.3V

_8-




159 |SDIO CMD BK7 /0 SDIO_CMD SDIO_CMD 3.3V
161 |SDIO CLK BG8 /0 SDIO_CLK SDIO_CLK 3.3V
163 |GND G GND GND

165 |SDIO PWR EN/GPIO42 BH6 /0 N.A SDIO_PWR_EN SDIO_Power EN Output, Active H 3.3V
167 |GPIO9/PCIE_EP_RC[0] E26 /0 USB20 5V _EN USB20 5V_EN Output, Active H 1.8V
169 |GPIO10/PCIE_EP RC[1] A33 /0 USB30_VCC5V0 EN USB30_VCC5V0_EN Output, Active H 1.8V
171 |GPIO11/PCIE_EP RC[2] A27 /0 HUB20 PWR EN HUB20_Power EN Output, Active H 1.8V
173 |GPIO5/IIC_ADDRO A26 /0 USB30_HDMI_PWR EN USB30_HDMI_Power EN Output, Active H 1.8V
175 |GPIO6/IIC_ADDR1 B27 /0 VCC5V0 _AUDIO EN VCC5V0_AUDIO Power EN Output, Active H 1.8V
177 |GPIO7/IIC_ADDR2 B26 /0 SATA PWR_EN SATA__Power EN Output, Active H 1.8V
179 |NC NC NC

181 |NC NC NC

183 |NC NC NC

185 |GND G GND GND

187 |GPIO23/JTAG_ 1 2 TDO C39 /0 NC NC 1.8V
189 |GPIO24/JTAG 1 2 TCK C36 /0 POWER_KEY DET POWER_KEY DET Input,Active L 1.8V
191 |GPIO27/JTAG 1 2 TRST B36 /0 SATA DEVSLP SATA SLEEP Output 1.8V
193 |GPIO26/JTAG 1 2 TMS C42 /0 ASM3142_INT 1V8 ASM3142_INT Input,Active L 1.8V
195 |GPIO25/JTAG 1 2 TDI D39 /0 ASM3142_RST 1V8 ASM3142_RST Output,Active H 1.8V
197 |GND G GND GND

199 |NC NC NC

201 [NC NC NC

203 [NC NC NC

205 [NC NC NC

207 [NC NC NC

209 [NC NC NC

211 NC NC NC

213 [NC NC NC

215 [NC NC NC
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217 |NC NC NC
219 |GND G GND GND
221 |NC NC NC
223 |INC NC NC
225 (vDDIO18 P VDDIO18 1.8V Output (Pin224/225 Tatal Max: 500mA) 1.8V
227 |3P3V P 3P3V ?ﬁ?rYZZo;;;;;/ZM/BS Tatal Max: 1000mA) 3.3V
229 |NC NC
231 |NC NC
233 |NC NC
235 |3P3V P 3P3V (3;:2(23:;;2‘1;/234/235 Tatal Max: 1000mA) 3.3V
237 |NC NC
239 [NC NC
241 |NC NC
243 |GND G GND
245 |GND G END END GND
247 |GND G GND
249 [GND G GND
251 |VCC SYS 12V P 12.0V
253 |VCC SYS 12V P 12.0V
255 |VCC SYS 12V P VCC_SYS 12V Input Voltage 12.0V +/-5% 12.0V
257 |VCC SYS 12V P 12.0V
259 |VCC SYS 12V P 12.0V
PIN Cp?:z-er:\: ;?::del BM1?\18;X Pin Pad type 10 Pull f:;;c_tji;:_f:l\rnl‘:lza;:)BOARD Defual function description I:::::i’zr
GND G GND GND
4 GPIO19/JTAGO TDI C35 I/0 Down 4G _PWR EN 4G Power EN, Active H 1.8V
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6 PCIEO TX M BH13 NC NC (core board series capacitance 220nF)

8 PCIEO_TX P BG13 NC NC (core board series capacitance 220nF)

10 [PCIET TX M BH15 NC NC (core board series capacitance 220nF)

12 [PCIET TX P BG15 NC NC (core board series capacitance 220nF)

14 [PCIE2_ TX M BH17 NC NC (core board series capacitance 220nF)

16 [PCIE2_TX P BG17 NC NC (core board series capacitance 220nF)

18 [PCIE3_TX M BH19 NC NC (core board series capacitance 220nF)

20 |PCIE3_ TX P BG19 NC NC (core board series capacitance 220nF)

22 |12C1_SDA/GPIO81 C38 NC NC (core board pull up resistance 1.8K) 1.8V
24 12C1_SCL/GP1082 D38 NC NC (core board pull up resistance 1.8K) 1.8V
26 [GND G GND GND

28 |PCIE4 TX M BH21 NC NC (core board series capacitance 220nF)

30 |PCIE4 TX P BG21 NC NC (core board series capacitance 220nF)

32 [PCIE5_ TX M BH23 NC NC (core board series capacitance 220nF)

34 |PCIE5 TX P BG23 NC NC (core board series capacitance 220nF)

36 |PCIE6 TX M BH25 NC NC (core board series capacitance 220nF)

38 [PCIE6 TX P BG25 NC NC (core board series capacitance 220nF)

40 |[GND G GND GND

42 |PCIE7 TX M BH27 NC NC (core board series capacitance 220nF)

44  [PCIE7 TX P BG27 NC NC (core board series capacitance 220nF)

46 |GPIO30/DBG_IIC_SDA A36 /0 N.A WIFI_PWR_EN WIFI_Power EN, Active H 1.8V
48 |GPIO29/DBG IIC_SCL D9 /0 N.A WORK_LED WORK_LED EN, Active H 1.8V
50 |UART1 _RX/GPIO88 D30 /0 Up UART1 RX UART1 RX 1.8V
52 |UART1_TX/GPIO87 B29 /0 Up UART1_TX UART1 TX (core board series esistance 33R) 1.8V
54 JUART2_RX/GPIO90 E30 /0 Up UART2_RX UART2_RX 1.8V
56 |UART2 TX/GPIO89 C30 1/0 Up UART2_TX UART2_TX (core board series esistance 33R) 1.8V
58 |GND G GND GND

60 [PCIE8 TX M BH31 NC NC (core board series capacitance 220nF)

62 [PCIE8 TX P BG31 NC NC (core board series capacitance 220nF)
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64 [PCIE9 TX M BH33 NC NC (core board series capacitance 220nF)
66 |PCIE9 TX P BG33 NC NC (core board series capacitance 220nF)
68 |PCIE10 TX M BH35 NC NC (core board series capacitance 220nF)
70 |PCIE10 TX P BG35 NC NC (core board series capacitance 220nF)
72 |PCIE11 TX M BH37 NC NC (core board series capacitance 220nF)
74 |PCIE11 TX P BG37 NC NC (core board series capacitance 220nF)
76 |GND G GND GND
78 |PCIE12_TX M BH39 NC NC (core board series capacitance 220nF)
80 |PCIE12. TX P BG39 NC NC (core board series capacitance 220nF)
82 |PCIE13. TX M BH41 NC NC (core board series capacitance 220nF)
84 |PCIE13. TX P BG41 NC NC (core board series capacitance 220nF)
86 |PCIET4_ TX M BH43 RC_PCIETX1N ztf)_rzcbligr):s_el\rlies capacitance 220nF)
RC PCIE TX1 P
88 |PCIET4 TX P BGA3 RC_PCIE_TXT_P (cfa_recbo_ard s_eries capacitance 220nF)
90 PCIETS TX M BHAS RC_PCIETXON ?cf);zckii;t)cjz;l:lies capacitance 220nF)
92 |PCIETS_TX P BG4S RC_PCIE_TX0_P z:f)_rzcbligr)cjos_epries capacitance 220nF)
94 [NC NC NC
96 [NC NC NC
98 |SALRT 68127 NC NC (ISL68127 Serial alert Output,, Active L) 2.0V
100 |UARTO RX/GPIO86 C29 1/0 Up UARTO_RX UARTO RX (System Debug) 1.8V
102 |UARTO TX/GPIO85 D29 I/0 Up UARTO_TX UARTO TX (System Debug) 1.8V
104 |NC NC NC
106 |GPIO28/JTAG 1 2 SRST B42 /0 Up GMACO RSTN L S(I)\:I::):((J);?j-!:l_ll_up resistance 4.7K 1.8V
108 [NC NC NC
110 [PWM1/GPIO76 B44 /0 Down NC NC 1.8V
112 |RGMIIO0_IRQ/GPIO56 A18 /0 Down GMACO_INT/PMEB GMACO _INT Input, Active L 1.8V
114 |NC NC NC
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116 |NC NC NC

118 |RGMII0O_ RXCTRL D23 I/0 GMACO RXDV_CRS GMACO RXDV_CRS 1.8V
120 |RGMII0O_RXDO Cc23 /0 GMACO RXDO GMACO RXDO 1.8V
122 |RGMII0_RXD2 B23 /0 GMACO RXD2 GMACO RXD2 1.8V
124 |RGMII0_RXD1 A23 1/0 GMACO RXD1 GMACO RXD1 1.8V
126 |RGMII0_RXD3 B21 1/0 GMACO RXD3 GMACO RXD3 1.8V
128 |RGMII0O RXC Cc21 I/0 GMACO_RXCLK GMACO_RXCLK 1.8V
130 |GND G GND GND

132 |RGMIIO_TXC A20 /0 GMACO_TXCLK GMACO TXCLK 1.8V
134 |RGMIIO_TXDO D20 I/0 GMACO TXDO GMACO _TXDO 1.8V
136 |RGMIIO TXD2 Cc20 /0 GMACO TXD2 GMACO TXD2 1.8V
138 |RGMIIO_TXCTRL B20 1/0 GMACO _TXEN GMACO _TXEN 1.8V
140 |RGMII0_TXD3 D21 /0 GMACO TXD3 GMACO TXD3 1.8V
142 |RGMIIO0 TXD1 A21 /0 GMACO _TXD1 GMACO _TXD1 1.8V
144 |RGMII0_MDC E23 1/0 GMACO MDC GMACO MDC 1.8V
146 |RGMIIO_MDIO E20 /0 GMACO _MDIO GMACO _MDIO 1.8V
148 |[GND G GND GND

150 [ADC_INO MS1112_Pin1 I Up NC NC (core board pull up resistance 10K) 3.3V
152 |BOOT SELO B11 | BOOT SELO 'i?o(?l—sifgguﬂ di'\vcr':/'ésétaii'e q%slg 1.8V
154 |ADC IN1 MS1112_Pin2 I Up ADC IN1 ADC1 Input (core board pull up resistance 10K) 3.3V
156 |ADC IN2 MS1112_Pin4 I Up NC NC (core board pull up resistance 10K) 3.3v
158 |[GND G GND GND

160 [NC NC NC

162 |NC NC NC

164 |NC NC NC

166 [NC NC NC

168 |NC NC NC

170 |[NC NC NC

172 |NC NC NC
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174 |NC NC NC

176 |NC NC NC

178 |[NC NC NC

180 |GND G GND GND

182 |RGMII1_MDIO E17 /0 GMAC1_MDIO GMAC1_MDIO 1.8V
184 |RGMIIT_MDC D15 /0 GMAC1_MDC GMAC1_MDC 1.8V
186 |RGMIIT_TXC C17 /0 GMAC1 TXCLK GMAC1 TXCLK 1.8V
188 |RGMIIT_RXC B14 /0 GMAC1 RXCLK GMAC1 RXCLK 1.8V
190 |GND G GND GND

192 [NC NC NC

194 |RGMIIT_RXD1 C15 /0 GMAC1 RXD1 GMAC1 RXD1 1.8V
196 |RGMII1_RXD3 C14 /0 GMAC1 RXD3 GMAC1 RXD3 1.8V
198 |RGMII1_RXDO A14 /0 GMAC1_RXDO GMAC1_RXDO 1.8V
200 [RGMIIT_RXD2 A15 /0 GMAC1 RXD2 GMAC1 RXD2 1.8V
202 [RGMII1_RXCTRL B15 /0 GMAC1 RXDV_CRS GMAC1 RXDV_CRS 1.8V
204 [RGMII1_TXDO B18 /0 GMAC1_TXDO GMAC1_TXDO 1.8V
206 [RGMIIT_TXD2 A17 /0 GMAC1 TXD2 GMAC1 TXD2 1.8V
208 [RGMII1_TXD3 c18 /0 GMAC1 TXD3 GMAC1 TXD3 1.8V
210 [RGMIIT_TXD1 B17 /0 GMAC1_TXD1 GMAC1_TXD1 1.8V
212 [RGMII1_TXCTRL E18 /0 GMAC1 TXEN GMAC1T TXEN 1.8V
214 [RGMII1_IRQ/GPIO72 D17 /0 Down  [GMACT INT/PMEB GMAC1_INT Input, Active L 1.8V
216 |GPIO31/DBG _IIC_OE c27 /0 GMAC1 RSTN_L GMAC1_Reset Output, Active L 1.8V
218 |MCU_NRST STM32_Pin7 | Up MCU_NRST MCU_RESET Input , Active L 3.3V
220 |NC NC NC

222 |GND G GND GND

224 |VDDIO18 VDDIO18 1.8V Output (Pin224/225 Tatal Max: 500mA) 1.8V
226 |3P3V P 3pP3V 3.3V Output (Pin226/227/234/235 Tatal Max: 1000mA) 3.3V
228 [NC NC NC

230 [NC NC NC
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232 |NC NC NC
234 |3P3V P 3P3V ?Isigr:/zgg;;;;/234/235 Tatal Max: 1000mA) 3.3V
236 |NC NC NC
238 |NC NC NC
240 |NC NC NC
242 |NC G NC NC
244 |GND G GND
246 |GND G GND GND GND
248 |GND G GND
250 |GND G GND
252 |[VCC_SYS 12V P 12.0V
254 |VCC_SYS_ 12V P 12.0V
256 [VCC SYS 12V P VCC_SYS 12V Input Voltage 12.0V +/-5% 12.0V
258 |VCC SYS_ 12V P 12.0V
260 [VCC_SYS 12V P 12.0V
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