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A 1-1 #EE 1P FFEVIER TR,

1.2.2 SG2000 e N EEHIfE R T R.
SG2000 R H T84 Ge N K25 EhAL g v 5 S ) S 8 N F 3 s R 1-2 Fios.

Flash Ctrl
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1.3 3

1.3.1 #R

4L MIPI DSI
2880x1620@30fps

LVDS/BT601/BT656/
BT1120/RGB888

ISP 5M@30fps

4L or 2L+2L MIPI CSI
5M@30fps

BT601/BT656
/BT1120

Sub-LVDS/HiSPI

16bit Audio Codec
125x2

DMIC

Video Decoding
5M30fps H.264

Video Encoding
5M30fps H.264/H.265

Sip DDR3 DRAM (512M)
SPINOR

SPI Nand

eMMC 5.0/SD

1GHz 1GHz
I@32KB+D@64KB+L2@128KB | 1@32KB+D@32KB+L2@128KB

Linux System Linux System,neon+fpu

Timer GIC Thermal Sensor

IRX1

SDIO3.0x2

ADCx6

E# 1-3 $G2000 FE&]

1.3.2 AHEBAE

4+ FALFEZE RISCV C906 @ 1.0Ghz .

O 32KB I-cache, 64KB D-Cache
0 4K E (Vector) K IF s 58T (FPU) .

+ PphbTE S RISCV C906 @ 700Mhz

o fERF HIZE BT (FPU).

1.3.3 TPU

+ W# Sophgo TPU, % /715 %] ~0.5TOPS INTS

4+ TFE TR % S8 F: Caffe, Pytorch, TensorFlow(Lite), ONNX £l MXNet

+ ASZILAT A0 (Pedestrian Detection) , AJG{iiill (Face Detection), A iR il
(Face recognition) , &4t (Face anti-spoofing) Az FAMRRATI 45 44 . F .

H R
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watchdogx4
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1.3.4 VLG R

H.264 Baseline/Main/High profile

H.265 Main profile

H.264/H.265 33745 | il & P i
MJPEG/JPEG baseline

H.264 Jmfiftht B K53 H 2% - 2880x1620 (5M)
H.265 Zwfid i K7 5 : 2880x1620 (5M)
H.264 Z fif it 1t 5

@ 2880x1620@30fps+720x576@30fps
@ 2304x1296@30fps 4mi + 1920x1080@30fps fiF#hY
H.265 4mhd g

@ 2880x1620@30fps+720x576@30fps
JPEG F¢ K&t P Re

@ 2880x1620@30fps

X HF CBR/VBR/FIXQP %5 22 Fihith 5 25 il 455 2,
TR EOGER X 35 (ROI) Y

T

4+ o+ 4

1.3.5 #pgEn

+ A

SCRF A = BR AN (mipi 2L+2L+DVP)

S HF MIPI, Sub-LVDS, HiSPI 26 53 742 1.

%+ 8/10/12 bit RGB Bayer #5iii A\.

% #¥ BT.601, BT.656, BT.1120 4% .

Y HF AHD Z B8R A BT #% .

¥ HF SONY, OnSemi, OmniVision 25 757& CMOS sensor

PO AT gm FEAT R Sy AL sensor /E NS5 1 .

YRR T N 2880, i K4 HER 5M(2688x1944, 2880x1620)

+
@ FFEMEAT 5T AN
@ i MIPI, LVDS &5 AT HE I
@ /17 BT.601, BT.656, BT.1120, RGB565/666/888, 8080 %I tH #2 I1
@ FFspiEmtE.

11
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1.3.6 ISP 5E&ut#

PG ALA 90 . 180 J¥. 270 ¥ ik

P A4 Mirror. Flip Zhg

WA OSD &

P 1/32~32x ETREhfE

3A (AE/AWB/AF) Bk

[ s B e PR Y B R RS IR
BkBIRARRIE . Bk IR SRR IE
J7 17 H3& M. demosaic

Gamma fZIE BIASXT LB 5E . 206 A BRI o
X R 3 2

Bayer Ak 3D B, 4T HIE 2 B AL I
Local Tone mapping

Sensor H 7 T8 BN A 2 i % )4

PR Al A BT B

BE S MR AR AR IE

P4 PC 35 ISP tuning tools

o o o S S S

1.3.7 CV B8 hniE 5 %

+ AR SRR SR 2 OpenCV .
+ AR SR SRR 23 IVE .

1.3.8 EWgmfEsg
4+ 4 5k Audio CODEC, S #F 16 bit T V5 /18 3 4 AAI% .
4+ R IEE XA
4+ ERE G (T EAMEDBCT REFE SN
+  [FIHSZRERA 12S/PCM/TDM 4% 1111424158 audio CODEC. PN # audio PLL 7%
MCLK %y H.
+ B ARS P (G.711, G.726, ADPCM)
4+ BT FERE SR 3A (AEC, ANR, AGC) ThfE.

1.3.9 MKEO
4+ DUKMIAEHIRAE 14 Ethernet MAC , SEHLRY B S0 f432 0k 5 42 3%

12
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4 Ethernet MAC &7 A % 10/100Mbps Fast Ethernet Transceiver 1] T{F7E
10/100Mbps 4= X T T, 7R Al @ RMII 42 141 PHY.

1.3. 10 Z&ER G HEHR
4 HEARESCIL AES/DES/SM4 2 Bl N g % i
4+ BRESCIN HASH(SHAL/SHA256) Me 75 Bk
4+ TEOESEEIBENLECR
4+ PNEBE AL 2Kbit eFuse 2 5545 [A]

1311 FRZEBITHE

SCHRHBEAREE L SRt 2 RO EA, N PTERBEHIRAS,  anfif 22 4t
B HFER

X RERS, RO BRI TIRE

SCRFRORDINGE 2 4 BRI E ey, JaHAzL e

SCHERR IR AR AR A A mT B R S e B, B4 TN BN SR
SCFF LA LA DRI S AR B it A7 S AT ik

SCHF A TR

4+

4

1.3.124+E# N0

£E 1Y, POR, Power sequence, & RTC 4.

6 I~ Hii ADC (3 no die domain)

6 /|~ 12C (1 no die domain)

4/ SPI

7 ZH UART (2 no die domain)

4 7 (16 1#IE) PWM

2 /™ SDIO B2 1.

—ANSCFF 3V/1.8V 4 SD 3.0 Card(SCRF A K% 5 SDXC 2TB, SCHFI# &4 UHS-1)
— /NI HF 1.8V EREH A SDIO 3.0 WA (LI IH Y UHS-1)

110 GPIO # [ (25 no die domain)

£ hY keyscan 2 Wiegand

£ i MAC PHY SZ$5F 10/100Mbps 4= X0 T8¢ X TAR S, ]k RmIl A
PHY

—~ USB Host / device

P 125

Fh b+

4 4+ 4+

13
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1.3.13 5B fk a2 0

4+ NZ DRAM
@ DDR3 16bitx1, F = iE Fik 1866Mbps, 75 & 4Gbit (512MB)
4 SPINOR flash # 1 (1.8V / 3.0V)
@ FF1,2 4 ZMA
@ 5 K CFF 256MByte.
4 SPINand flash #%17 (1.8V / 3.0V)
@ U F 1KB/2KB/4KB page (% M [ # K %5 16GB/32GB/64GB)
@ (HHARMA B PR ECC B,
4+ eMMC4.5 11 (1.8V/3.0V)
@ 4bitiE.
@ FF HS200
@ i RCFrRE 2TB

1.3.14SDK

<4 Linux-5.10-based SDK

1.3.15& A B RA

+  UifE
@ 1080P + Video encode + Al : ~500mW
@ LRy :T8BD
+ TAEHE
@® Nk Noov
@ 0k N 1.8V 3.0V
@ DDR /KN 1.35V
+ B3
@ {41 LFBGA F53, 513 R ~F > 10mmx10mmx1.3mm. & ffla] #E
0.65mm. & LS ECN 205

14  JBEhMAHEN

1.4.1 #R

O N B ROM (BOOTROM) Jia By, 8% Fy 78 B AL I 28 i Ao U 5 ™ 45 [ (EMMIC_DAT3,
EMMC_DATO) I /& 7575 55 - h 5k 59 N H2 LARAIA H i isk A 456 FH B0 A7k B 1R 25 78,

14
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ZA BT, WS AR BT B T #2360 25 DURA DR AT BT R B 24 4
.

1.4.2 AR RIS 5 B AT REK R

4 SZ¥rH SPINor Flash 33l (EMMC_DAT3 pull down, EMMC_DATO pull up)
4+ SZ¥#rH SPI Nand Flash 2 3l (EMMC_DAT3 pull down, EMMC_DATO pull down)
+ S FrH eMMC JE3). (EMMC_DAT3 pullup, EMMC_DATO pull up)

1.4.3 BBREEHEA.

4+ HFE SD RS 4.
4+ #EHEIT USB device mode IR BEE(E.
+ % flash PEBERERG, K ISTIE R R

144 Z&Rz

+ YRR TR
+ AES/DES/SM4 &4 hn i 2.
4+ SHA/TRNG/Secure Efuse 24T,

15
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1.5 k= EBE

AR 31:0]  4EHE (310 ZRITHEE KD (Byte)
0x01000000 OXO17FFFFF  |{#¥ 3M
0x01800000 OXO18FFFFF  |{#¥
0x01900000 0x01900FFF ap_mailbox 4K
0x01901000 0x01901FFF ap_system_ctrl 4K
0x01902000 OXO19EFFFF  |[{R#
0x01F00000 OXO1FOFFFF  |{#¥ 64K
0x01F10000 OXO1FFFFFF fRE
0x02000000 OXO2FFFFFF  |{#% 64K
0x03000000 Ox03000FFF  [TOP_MISC % ] 25 17 2% 4K
0x03001000 0x03001FFF PINMUX 4% il 27 77 2% 4K
0x03002000 0x03002FFF CLKGEN/PLL ¥ fill &5 f7- 4% 4K
0x03003000 0x03003FFF RSTGEN 4% il %7 f7-#% 4K
0x03004000 0x03005FFF fRE
0x03006000 Ox03006FFF {1 4K
0x03007000 Ox03008FFF {1
0x03009000 0x03009FFF {RE 4K
0x0300A000 Ox0300AFFF  |{##] 4K
0x0300B000 0x0300FFFF (3]
0x03010000 Ox03010FFF  |WATCH DOGO il 27 17 4% 4K
0x03011000 Ox03011FFF  |WATCH DOG1 il 27 17 4% 4K
0x03012000 O0x03012FFF  |WATCH DOG2 il 27 17 4% 4K
0x03020000 0x03020FFF  |GPIOO 2 il 27 17 %% 4K
0x03021000 O0x03021FFF  |GPIO1 5l 27 17 %% 4K
0x03022000 O0x03022FFF  |GPIO2 il 27 17 %% 4K
0x03023000 0x03023FFF  |GPIO3 il 27 17 %% 4K
0x03024000 0x0302FFFF (3]
0x03030000 Ox03030FFF  [WGNO f4 i %5 17-4% 4K
0x03031000 Ox03031FFF  |WGN1 f% i 25 17 4% 4K
0x03032000 Ox03032FFF  |WGN2 {5 27 17 4% 4K
0x03033000 0x0303FFFF {RE
0x03040000 Ox0304FFFF KEYSCAN Fi il 25 17 %% 64K
0x03050000 0x0305FFFF EFUSE 451l 77 /7% 64K
0x03060000 0x03060FFF PWMO 4% il %7 17 3% 4K
0x03061000 0x03061FFF PWM1 5 il %7 17 2% 4K
0x03062000 0x03062FFF PWM2 % il %7 17 2% 4K
0x03063000 0x03063FFF PWM3 % il %7 17 3% 4K
0x03064000 0x0309FFFF (3]

16
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0x030A0000 OxO30AFFFF  [TIMER 4% fill 5 77 2% 64K
0x030C0000 OxO30CFFFF  |[{#%
0x030D0000 Ox030DOFFF  |ff-8Y 4K
0x030D1000 Ox030D1FFF  |{#¥ 4K
0x030D2000 Ox030D2FFF  |{#¥ 4K
0x030D3000 0x030DFFFF (3]
0x030E0000 OxO30EFFFF  |TEMPSEN ¥ il 27 17 %% 64K
0x030F0000 OxO30FFFFF  [SARADC f&ifill 27 17 4% 64K
0x04000000 Ox0400FFFF 12C0 5 25 77 2% 64K
0x04010000 Ox0401FFFF 12C1 & 57 2% 64K
0x04020000 Ox0402FFFF 12C2 &I A7 2% 64K
0x04030000 Ox0403FFFF 12C3 & 5 77 2% 64K
0x04040000 OXO404FFFF 12C4 5 57 2% 64K
0x04050000 Ox0405FFFF (3]
0x04060000 OxO406FFFF  |SPI_NAND 42 fil| 5 77 8% 64K
0x04070000 Ox0407FFFF ETHO f2 ] &5 47 &%
0x04080000 Ox040FFFFF (3]
0x04100000 0x04107FFF 1250 425 il a7 4725 64K
0x04108000 Ox0410FFFF 12S Global il 25 77 #% 64K
0x04110000 Ox0411FFFF 1251 % il aF 4725 64K
0x04120000 Ox0412FFFF 1252 2 il a7 4725 64K
0x04130000 0x0413FFFF 1253 % il ar 4725 64K
0x04140000 Ox0414FFFF UARTO 4% il 25 77 % 64K
0x04150000 Ox0415FFFF UARTY % il 257 77 9% 64K
0x04160000 Ox0416FFFF UART2 % il 27 77 % 64K
0x04170000 Ox0417FFFF UARTS3 % il 27 77 % 64K
0x04180000 OxO418FFFF  [SPIO 5 ] 27 17 2% 64K
0x04190000 OxO419FFFF  [SPI1 5| 27 17 2% 64K
0x041A0000 OxO41AFFFF  |SPI2 44l &7 77 5% 64K
0x041B0000 Ox041BFFFF  |SPI3 44l & 77 4% 64K
0x041C0000 0x041CFFFF UART4 % il 257 77 % 64K
0x041D0000 OxO41DFFFF  |AUDSRC ¥ il 27 17 %% 64K
0x041E0000 Ox042FFFFF (3]
0x04300000 OxO430FFFF  |eMMC 5| %7 17 2% 64K
0x04310000 Ox0431FFFF  [SDO f% il 27 17 4% 64K
0x04320000 Ox0432FFFF  [sD1 % &7 17 4%
0x04330000 0x0433FFFF DMA % il 27 47 4% 64K
0x04340000 Ox0434FFFF USB %l 37 f7. 2% 64K
0x04350000 OXO43FFFFF {RE
0x04400000 0x0441FFFF ROM P4 A7 7% [H] 128K
17
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0x04420000 OXO4FFFFFF  |{#¥

0x05000000 OxO5000FFF  |{fFg 4KB
0x05020000 0x05020FFF RTCSYS_Timer il 27 17 2% 4KB
0x05021000 0x05021FFF RTCSYS_GPIO f il %7 17 2% 4KB
0x05022000 0x05022FFF RTCSYS_UART #% il %7 17 2% 4KB
0x05023000 0x05023FFF RTCSYS_INTR 4%l %5 77 2% 4KB
0x05024000 0x05024FFF RTCSYS_MBOX F ffll &7 17 2% 4KB
0x05025000 0x05025FFF RTCSYS_CTRL 5 il %5 77 2% 4KB
0x05026000 Ox05026FFF  [RTCSYS_CORE 4KB
0x05027000 0x05027FFF RTCSYS_IO 2 il 27 77 4% 4KB
0x05028000 0x05028FFF RTCSYS_OSC Fi il 25 17 %% 4KB
0x05029000 Ox05029FFF  |{fF4 4KB
0x0502A000 Ox0502AFFF  [RTCSYS_32kless 42 il 25 77 % 4KB
0x0502B000 Ox0502BFFF  [RTCSYS_I2C 44 il 25 77 % 4KB
0x0502C000 0x0502CFFF RTCSYS_SAR #% il a7 £7- 28 4KB
0x0502D000 Ox0502DFFF  [RTCSYS_WDT f il 27 17 4% 4KB
0x0502E000 0x0502EFFF RTCSYS_IRRX F2 il 27 17 2% 4KB
0x05200000 OXO53FFFFF  |RTCSYS_SRAM 3KB
0x05400000 OxO57FFFFF  |RTCSYS_SPINOR 4MB
0x08000000 Ox08001FFF {1 8K
0x08004000 0x08005FFF DDR Controler il 25 {7 2% 8K
0x08006000 Ox08007FFF {1 8K
0x08008000 Ox08009FFF DDR AXI Monitor $3 il 27 17 2% 8K
0x0800A000 0x0800BFFF  [DDR Global 4% il 5 77 % 8K
0x08010000 Ox08011FFF {1 8K
0x08012000 Ox08013FFF {1 8K
0x08014000 OXO9FFFFFF IR

0x0A000000 OXOAO7FFFF ISP | 27 17 2% 512K
0x0A080000 OxOAO803FF [sc_top 42l 27 17 4% 1K
0x0A080400 OXOAOS0BFF  |{##4 2K
0xOA080C00 OxOAO8OCFF |osd enc % fill & 77 4% 2568
0xOA080D00 OXOAOSOFFF {1 7688
0x0A081000 OXOAO81FFF  |{#% 4K
0x0A082000 OxOAO82FFF  img_v % il 27 17 2% 4K
0x0A083000 OXOAO83FFF  [img_d 4l 75 1748 4K
0x0A084000 OxOAOB4FFF  |sc_d 4l %5 1748 4K
0x0A085000 OxOAO8SFFF |sc_v1 4 fill &7 77 2% 4K
0x0A086000 OXOAO86FFF  |sc_v2 f5 il 7 17-4% 4K
0x0A087000 OXOAO87FFF |sc_v3 f& il 77 17 4% 4K
0x0A088000 Ox0AO88FFF DISP ¥ il &7 4745 4K

18
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0x0A089000 OXOAO89FFF  |{fEH 4K
0xOA08AQ00 OxOAOSAFFF  [dsi_mac {2l 2 77 4% 4K
0xOA08B000 OxOAO8BFFF  [cmdq &l %5 17 2% 4K
0xOA08C000 OXOAOSCFFF  |{#H 4K
0xO0A08D000 OxOAOSDFFF |4 4K
OxOAOSE000 OXOAOSFFFF  |{fF4 72K
0x0A0A0000 OXOAOAFFFF IVE 2 il 35 7. 3% 64K
0x0A0A0000 OXOAOBFFFF {RE 64K
0x0A0C0000 OXOAOC1FFF Idc 4% il 27 A7 3% 8K
0x0A0C2000 OXOAOC3FFF VIO/MIPI_RXO &Il 75 17 8% 8K
0x0A0C4000 OXOAOCSFFF  [VIZ/MIPI_RX1 % Il 27 17 % 8K
0x0A0C6000 OXOAOC7FFF  |VI2/MIPI_RX2 J% Il 27 17 % 8K
0x0A0C8000 OXOAOCOFFF  |VIPSYS F% il 25 77 7% 8K
0xOAOCA000 OXOAOCFFFF {8 24K
0x0A0D0000 OXOAODOFFF  |CSI_PHY 4% 27 17 2% 4K
0x0A0D1000 OXOAOD1FFF  [DSI_PHY f% | 25 17 2% 4K
0x0A0D2000 OXOAFFFFFF IR

0x0B000000 OxOBOOFFFF  |JPEG codec % il %5 17 4% 64K
0x0B010000 OXOBO1FFFF H.264 codec il 75 77 4% 64K
0x0B020000 OXOBO2FFFF H.265 codec il 75 17 4% 64K
0x0B030000 OxOBFFFFFF (3]

0x0C000000 OXOFFFFFFF (3]

0x10000000 Ox1FFFFFFF SPI_NOR P4 £775 ] 256M
0x30000000 OX7FFFFFFF {752

0x80000000 OXFFFFFFFF DDR P77 ] 2G

Ot Or B S A TR REAT B2 H #R AT, R AT e AR JCiR Y 2 25 2R
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2 TEfRRE

21 HES5FHNMm

211 &

$G2000 1# 1] LFBGA 3%, 542 R~} 4 10mmx10mmx1.3mm. & JHllR 2 A
0.65mm. B LS HUCH 205 4. VEYHE 2 N ~HES % K.

SYMBOL COMMON DIMENSIONS
A1 CORNER " MIN NOR MAX
NDEX AREA | (a3 ) CKNESS A - . 3
\‘ 8 @ a9 TOTAL THICKNESS 3
& \l [ e ["___‘M’ STAND OFF Al 0.16 -— 0.26
P — ST | — SUBSTRATE THICKNESS A2 0.26 REF
— MOLD THICKNESS A3 07 REF
D 10 85
BODY SIZE
£ 10 8
BALL DIAMETER 03
BALL OPENING 0275
BALL WIDTH b oz7 | - | ow
o BALL PITCH e 0.65 BSC
17 BALL COUNT n 205
01 9.1 8s¢
EOGE BALL CENTER TO CENTER
E 9.1 8S
sSD -— BS!
BODY CENTER TO CONTACT BALL
E -— B:
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS bbb 02
T A 1 COPLANARITY ddd 0.08
o e //Tobb[C BALL OFFSET (PACKAGE) eece 015
(TOP VIEW) = b—[C] SEATING d
PLAN BALL OFFSET (BALL) g 0.08
T . L’“&E G

K7 2-1 5G2000 £ 5, EREE
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SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTAL THICKNESS A h—— — 3
| STAND OFF Al 0.16 —_— 0.26
$00 00PpOOOOOO R SUBSTRATE THICKNESS A2 0.26 e
OC00000O0POOOOOOO| r MOLD THICKNESS 23 07 ReF
0000000PO0O0000O]| 5 " p—
0000000 POOOOOO M BoDY size : . -
0000000 HPOOO OO0O| L BALL DIAMETER 03
‘ 000000 0000000 K BALL OPENING 0.275
$#000 00QOO0OO0O0O J BALL WIDTH b 0.27 | — | 0.37
p] oo oceeooeot
il E]‘t o " BALL PITCH e 0.65 85C
OO0O0O0O0O0O0 O OO0 O 0C G SALL counT . 205
OO0OO0OO0O0O0 O 00 (O] F o o .
(ONe) [OXe) O OCO0O0OO0OO0O0C E EDGE BALL CENTER TO CENTER c
1 9.1 BSC
O0O00O00O0 O0O00O0O0O0 D - p
O0O0O0O0O0O0 OO0OO0OO0O0O0CO c BODY CENTER TO CONTACT BALL
SE — BSC
$O00000HO00000K v PACKAGE EDGE TOLERANCE
Al AN aaa 0.1
WPOO 00 | &0 000
1 1 MOLD FLATNESS bbb 0.2
A1 CORNER = - COPLANARITY ddd 0.08
INDEX AREA l
E BALL OFFSET (PACKAGE) eee 0.15
(BOTTOM VIEW) BALL OFFSET (BALL) P 0.08
K% 2-2. 562000 ##51 Y X~T, JEHERE
2.1.2 HH5An
PAD_MIPL_T PAD_MIPIRX| PAD_MIPIRX|PAD_MIPIRX USB_VBUS
e VsSC o - - VIVO_D2 | VIvo_D3 wvo_pto |USBSERUS | use op
PAD_MIPI_T|PAD_MIP|_T|PAD_MIPI_T [PAD_MIPIRX|PAD_MIPIRX|PAD_MIPIRX|PAD_MIPIRX|PAD_MIPIRX, i
_MIPI_ _MIPI_] _MIPI_ | | )| | | M__EPHY.T
g o M - o o AN o VNOD1 | VNODS | VNODT | WVODS | USBID | Uss DM |H_ERA
PAD_MIPI_T|PAD_MIP|_T CAM_MCLK [PAD_MIPIRX|PAD_MIPIRX|PAD_MIPIRX|PAD_MIPIRX USB_VBUS D 6PT0_RTX
_MIPI_ _MIPI_] i | )| | | ) P__EPHY.T ) RTX__
- T | cam_PDO . n - e a7 vvo_cik | wvops | vivops |USPAE vssc [»_eomr SR
PAD_ETH_TX PAD_ETH_TX
PAD_MIPL_T|PAD_MIPLT|CAMMCLK | 03 oo | ygse | VOD1EAMI{VDD1BA M| yage [ Vess | yivo ps [VODTEAPLIVCCIBA US| yege [m coimn b criv.
XP1 M1 1 PI Pl LN B - o
PAD_MIPI_T|PAD_MIP|_T VDDCAP15_ VDDI84,_ ET
g o - CAM_PD1 | CAM_RSTO VSSC e vssc | vivopo |vopiote_1 |/ ADC1 ADC2 ADC3
PAD_AUD_ [ ygee | i3 spa |VPPTBAAUL yese vssc VDDIO_VV | \ippio_spi1| - vsse vssc | spiD2
AGUTL D o
PAD_AUD_ | PAD_AUD_ [VSS18A_AU VDD33A_ET
DD | PO SAAVlpapvour| vssc | vssc | vssc | vssc | vssc | vssc H SD1.D3 | SD1_CLK | SD1_CMD
PAD_AUD_ |VSS18A_ AUl \ynay | vppio_spo|  VSSC vssc vssc vssc vssc |VCC33AUS|VDDOSAET| ooy |PWMOBUC| oy by | sp1_po
AINL_MIC D - B H K ! -
PAD_AUD_ [VSS18A_AU|VSS18A_AU VDDOSA_MI
AR © e o vssc | vssc | vssc Ic2_SCL | lic2_SDA
SD0_CD | SD0_D1 vssc | vssc | vssc UART2_RX |UART2_CTS | UART2_TX
SDO_CLK | SD0_D0 | SDO_CMD vssc | vssc | vssc | vssc VDDC_RTC PTEST | CLK32K |UART2_RTS
spop3 | spop2 |VPPOEM | yarro Rrx | uarTo Tx [MTAC-CPU_I yese voDIo_RTC| PWR_ ON | PWR_GPIO|PWR_GPIO| ¢ o5y
MC TRST 2 0
SDO_PWR_ JTAG_CPU_|VDDQ_DRA [JTAG_CPU_ PWR_WAK | PWR_WAK | PWR_GPIO
- vssc | spken TS . o vssc | vssc voptea | PR iy ; VDDBKUP | RTC_XIN
EMMC_DAT | EMMC_DAT | EMMC_DAT|EMMCRST| 510 | 1co_spa | vese pwr,_seqs|PWRVBAT oo o | PWR BUTT [ 0eee o wour
3 0 2 N _DET ont
EMM?—DAT EMMC_CMD| EMMC_CLK ico_scL | vssc G”:‘:EZ% PWR_RSTN [PWR_SEQ2| XTAL XIN |XTAL XOUT

&7 2-3 $G2000 B HI5 A.
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22 ERERHR

52 1B SG2000_PINOUT_CN.xIsx

)
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2.3 REIZED

TARIRIE TZE M ZES R KK 2-4
$G2000 527 Sn/Ag/Cu

Recommended Reflow Profile for Lead-free Solder Paste

200
Sn/Ag/Cu are recommended for reflow application. Peak-emp :20~30°C above iquidus
Metting Point (M.P.) Reflow
Sn/Ag/Cu family ~ 217°C  Sn/Bi ~ 138°C
250 M sniCu ~227°C Pure Sn ~ 232°C ¥
I TN JUR W
200 /= >
o Soak or Dryout rate ofrise :2-3°Clse 40~60 sec
150 jl
Preheat / 60~90sec I \
100
ramp @1-2°Cisec o 140~160°C
TIme (miInutes)

1 2 3 2 B 5
B3 2-4 T4 BRI T Z 46

TR T ZS 08 S £ 2-1

® LINSHMUNHEIHE B ST, B i i MRS S B A 7 15 DU AR Xof i ] 2.

Fts 2-1 THAEIRE L HZHK

PHIX (40~150°C) | 60~120sc | 1~2°C/sec

¥R X (150~200°C) | 60~90sec | < 1°C/sec

Sn/Ag/Cu 237~247°C
X
E}? }15: 20~30°C) 40~60sec | 2~3°C/sec | Sn/Cu247~257°C
Pure Sn 252~262°C
BEHIX

(Tmax ~ Tamb)

1~4°C/sec
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PRI ORI AR, H R A H R R S 4L

24 HESH

241 HegMmprEaR

ARZEATHIE TR (U™ 5 DA SRR 0L A AR

®  Floor life (JFEHELEIA]) « 5 IR < 300C/60% RH HIFREE R, 45 157 1] 41,25 )
reflow 2 [B] SO VA5 BH 1 8 A B[],

®  Shelf life (S I LRAFT [R]) « By 0. 25 55 5 2 J5 ) JE 5 A7 I ).

2411 AR
B L L A (1) 7 e tray 4. (2) TG (3) I8 R (HIC)

RS

PACKING LABEL

NERAE RS
DRYPACK BAG
(AL-BAG)

KIZ 2-5 K= TIREHKSEE.

24
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T &
TRAY 10+ 1 STACK  STRAP METHOD:3S1L

DESICCANT HTUMIDITY INDICATOR CARD
R 2-6 FLRE, BEF, B5H K tray #

2.4.1.2 B S sa I

SMT BT T APl AR, AR R R R A AR 2R AR EE Erd
2052 W) Wb IR HERE 5 74 RE SMT (6. HbH5 IR S I TRI IR L 2 4000 L RA% 2-3

T E % BT, 1E <30°C/60% RH (IR T 50 B da it 2 /N, AT LR
BT R AT B TR il 2 NN B S TR A S A A
B

2.4.1.3 kM. (3% JEDEC J-STD-033)

+  FEELEN A (Shelf life)
22 0 B 23 B AL, AETAE 40°C/90% RH ISR, et frifr 2/ 12 M H.

4+ JFEHRAE TR (Floor life)

SMT Hif, FFEH 58 BT B A 52 1 Jo . 7 30°C/60% RH [R5, AT LAAHE
5 B R0 FH A I TR) e k% 2-2 B Level 3 (A< ¥ Floorlife 4325 2 Level 3)

2tk 2-2 BB B3R R R FFEHRIFRT IH] (floor life)

25
H R



5G2000

® SOPHON

Specifications are subject to change without notice

Preliminary Datasheet

Moisture classification level and floor life

Level Floor Life (out of bag) at factory ambient <
30 °C/60% RH or as stated

1 Unlimited at < 30 °C/85%RH
1 year

2a 4 weeks

3 168 hours

4 72 hours

5 48 hours

Sa 24 hours

6 Mandatory bake before use. After bake, must be
reflowed within the time limit specified on the label

2.4.1.4 EFhtee

T E RILC 2, SMT 17, B B E R [0l s ke, AR Je 2 i s . b I
£ o ) (8] 275 384 2-3.

HEE 5, 200 B % H, shelf life 7] 58715

HERE 5, 25 AR BIT2 EF, M ERAZ IS 3] 275 (floor life)

F#k 2-3 JEIEIR B R AT JE] 7

Package Bake @ 125 °C Bake @
Thickness Level 40°C<5%RH
< 1.4 mm 2a 4h. 5 days
3 7 h. 11 days
4 9 h. 13 days
5 10 h. 14 days
Sa 14 h. 19 days
<2.0 mm 2a 18 h. 21 days
3 24 h. 33 days
4 31 h. 43 days
5 37 h. 52 days
Sa 48 h. 68 days
<4.0 mm 2a 48 h. 67 days
3 48 h. 67 days
4 48 h. 68 days
5 48 h. 68 days
Sa 48 h. 68 days
26
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2.5 HERSH

251 iFESH

H AU 175 - 1080P + Video Encode + Al ~500mW
HAthlz = . TBD

2.5.2 BEMHHESE
A I EE ThetalA, JB, JC {A. 4% JEDEC 2s2p PCB FIHfift (1417 EL.45 £ 4% 2-4

FH5 2-4 562000 FfHS ¥

PCB :iazzl((;grt:‘ iletall S} ‘ Psi Jt ThetaJC | ThetaJB
Condition ) Om/s 1m/s 2m/s | (C/W) (/W) (c/W)
JEDEC
252p PCB 10x10 31.6 28.2 27.2 0.35 6.20 15.80

ORI AR RS BN & d% 2-5
Ktk 2-5 I BAIKRSH

B&/ME BAE Note
TAEFIEEE Tamb -30°C 70°C 1
OH S5 Tjunc BUUE -30°C 85°C ~ 105°C 2
B HER -40°C +125°C 3

1. TAERSR S i KME, fEAE SR IIRE T, 75 01%3 5 2 TR SHUA S AT 2.

2. S SRR VYE B B B I i, T RE R ECA A AN I T 5] K thermal
run-away i i I 2R 45 HE N BRI I 45 R Y0 R I R0 . S b, K [R] TAETE iRl
SR IEE 22 Ak, DA A B A RR.

3. {¥iHH f¥) DRAM {R3IE i 4576 R AT -40°C~115°C. #E3E 7l dram N ) N 5 o IR ARAIE 58 3
PE.

4, A TAETERR PRSI AS, AT R S 2 A R A AT 0 L5 R,

27
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2.5.3 HAERE
B R SR 2-6. TARFERIA L RIS 2 B, AT A BRAS Pl g A B4R

2tk 2-6 W HEHEIESH
T .0 O

VvDDC Core power

VDDC_RTC Core power for RTC domain ( H 7 LDO) 1,05V v
VDDO9A_EPHY Core power for Ethernet PHY

VDDO9A_MIPI Core power for MIPI PHY

VDD18A Analog power for xtal

VDD18A_AUD Analog power for Audio ADC/DAC

VDD18A_EPHY Analog power for Ethernet PHY

VDD18A_MIPI Analog power for MIPI 1.98 \
VDD18A_USB Analog power for USB PHY

VDD18A_PLL_N Analog power for PLL

VvDDIO18_1 10 Power for domain 1

VDD33A_EPHY Analog power for Ethernet PHY

VCC33A_USB Analog power for USB PHY 3.465 \Y
VIN3V 3V power source for VOUT_VO (SDIO)

VDDIO_EMMC 10 power for EMMC domain 3.465 \
VDDIO_SDO 10 power for SDO domain(from VOUT_VO) 3.465 \%
VDDIO_SD1 10 power for SD1 domain 3.465 \
VvDDIO_VIVO 10 power for VIVO domain 3.465 \
VDDIO_RTC 10 power for RTC domain (backup power) 1.98 \%
VDDBKUP Shunt LDO 1.98 \
xggg,_DRAM 10 & DRAM Power for DDR3L/DDR3 1.65 Vv

254 ETHERF

JEUU LG R AT BA g R T A LA, TR]— e L RN b F /T HL SRR D% R 51T LARIR
OLor T BN FLI TH].

+ Always on domain
VDDIO_RTC (1.8V)
VDDC_RTC (0.9V) (P4 & LDO)
VDDIO_SD1
VDDBKUP (Shunt LDO)
+ Core power domain

@ VbDC

@ VDDO9A EPHY (analog)

@ VDDO9A MIPI (analog)
+ 1.8V 10 domain

@ VDD18A (analog)

28
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VDD18A AUD (analog)
VDD18A EPHY(analog)
VDD18A_MIPI(analog)
VDD18A_USB(analog)
VDD18A PLL N(analog)
VDDIO18 1

0D33 10 domain (#1 B & 58 fth /2 J& T~ 1.8V domain / 3V domain)
VDDIO_EMMC
VDDIO_SDO (default 3V mode)
VDDIO_SD1 (14 /& no die domain)
VDDIO_VIVO

domain
VDD33A_EPHY
VCC33A_USB

[ J
[ J
[ J
[ J
[ J
o
18
[ J
[ J
[ J
o

o0

®
<
2
w
<

<4 DDR IO & DRAM domain

@ VvDDQ
@ VDDQ_DRAM

JEI |, 0.9v A1 1.8V 7] LAEIET F M, B0/2 0.9V %%. 1.8V /5, H 3V IAZR7E 1.8V L2 &
SEHIRTRR R A BE L. (BRI FE AT B B AN AT B3R ER) . T H U R O

3V
| 1.8V
0.9>1.8>3V [T 0oy [\ 3v>1.8v>0.9
A
3V
| 1.8V \
0.9=1.8>3V 3Vv>1.8V=0.9
/] 0.9v |\
_ ] [T N

AJ BEAE AORUS B AT A

EHEI, vDD3 % > 2V I, VDD18 i A ik F 1.8V-10%. A fEit 3V HELEE IR,
T AL, VDD3 < 2V i, VDD18 MK T+ 1.8V-10% .
_E I, vDD18 > 0.7V I, 1l VDDO9 {37 0.5V LA, W] REIE Al efuse iR BN1E.
N LI, VDDO09< 0.5V Itf, vDD18 /5 > 0.7V, th i AEi& K efuse 1RBNT.

0

PwnNPE

O A PR =S I PWR_SEQL, PWR_SEQ2, PWR_SEQ3 )% il (vDDIO_RTC domain)
Pz ) B (K T %, TR SEQL A2 0.9V & 1.8V. SEQ2 %54 3V. SEQ3 AS— & Bt FH. A5 Ludh
HL RS0 g 0.9V 1.8V #B2 A RC Wesg FF %, MESRAT B2 21555 F 1) 3V 15 75 22 SEQ2 #5541, LA

YWt
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1 PWR_VBAT_DET JU| F 1 3= R YR IERIRZS Tl 25 F R AR, T3 -2 S Ui 21 H (4
Wi IS flash ARG RS S R4 5%) . AR FRAE T, RTC B A 2 12305 3 T AL 7.
PWR_VBAT_DET tH 75 % /& logic high 7 BEFT#HL.

PWR_VBAT_DET [_]

Vt=1.2V + (pwr_det_com_sel) * 12.5mV

default = 1.387.5V

Pwr_det_o_sel_comp

.18vio

1 Early warning to

b
-

D

software

Pwr_det_i_sel_comp

d To RTC FSM

force shutdown

rameter

'
7 (o pull)

frfsffssssSscecss< o=
FTEgd

TE2h

Dig comp (Vt =0.9V)

P —
v = ~3.8V
3V—
— ~2.5V
— 5V voltage
V= givide to 1.8V
= \
v = \
ov —

Input Low voltage

Input High voltage

Threshold votage when ST[1:0] = 00
(no sehmit trigger)

Threshold voltage when ST[1:0] = 01

Threshold votage when ST[1:0] = 1X

Ana comp (1.2~1.6V programmable)
Dig comp (VIH = 1.17V )

Dig comp (VIL = 0.63V)
Early warning time k

PR H] L. AT A T AN ARG, I F.

Min
03

065°VDDIO

075
074
076
082
072
081
071
082
073
o087
089
086
068
0se
069

Typ Max Unit
0350VDDI0 V
198 Vv
109
108 Vv

091

0.90
092
097
085
0.9
084
0.98
0.86
1.04
0.80
1.03
0.79
1.05
0.81

110
113
102
112
101
114
103
119
095
118
094
120
096

N (1) M (2) M (3)
Power Control
Ext RTC/no RTC Internal RTC 32Kless
VDDC VDDC VDDC
Main 0.9V Always on VDDO9A EPHY VDDO9A EPHY VDDO9A EPHY
VDDO9A_MIPI VDDO9A_MIPI VDDO9A_MIPI
VDD18A VDD18A VDD18A
VDD18A_AUD VDD18A_AUD VDD18A_AUD
Main 1.8V | Always on VDD18A_EPHY | VDD18A_EPHY VDD18A_EPHY
VDD18A_MIPI VDD18A_MIPI VDD18A_MIPI
VDD18A_USB VDD18A_USB VDD18A_USB
VDD18A PLL_N | VDD18A PLL_N VDD18A_PLL_N
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LN H (1) N H (2) N H (3)
Power Control
Ext RTC/no RTC Internal RTC 32Kless
VDDIO18 1 VDDIO18 1 VDDIO18 1
VDDIO_EMMC VDDIO_EMMC VDDIO_EMMC
VDDIO_SDO VDDIO_SDO VDDIO_SDO
VDDIO_VIVO VDDIO_VIVO VDDIO_VIVO
VDDIO_SD1 VDDIO_SD1
VDDIO_RTC VDDIO_RTC
VDDBKUP
VDD33A_EPHY VDD33A_EPHY
VCC33A_USB VCC33A_USB VDD33A_EPHY
VCC33A_USB
VIN3V VIN3V VIN3Y
Main 3.0V SEQ2 VDDIO_EMMC VDDIO_EMMC VDDIO EMMC
VDDIO_SDO VDDIO_SDO VDDIO_SDO
VDDIO_SD1 VDDIO_SD1 VDDIO_VIVO
VDDIO_VIVO VDDIO_VIVO -

) vDDQ vDDQ vDDQ
MainVDDQ | alwayson '\ hho pram VDDQ_DRAM VDDQ_DRAM
VDDBACKUP | Coin Batt For external RTC VDDBKUP

Always on, VDDBKUP
|\¢/11dSqRII(): O(I)ow from Coin No need No need VDDIO_RTC
batt VDDIO_SD1

Control HLH S (4) L S F (5) HLt S (6)
Ext RTC/no RTC Internal RTC 32Kless
VDDC VDDC VDDC
Main 0.9V | SEQ1 VDDO9A_EPHY | VDDO9A_EPHY VDDO9A_EPHY
VDDO9A_MIPI | VDDO9A_MIPI VDDO9A_MIPI
VDD18A VDD18A VDD18A
VDD18A_AUD VDD18A_AUD VDD18A_AUD
VDD18A _EPHY | VDD18A EPHY VDD18A_EPHY
VDD18A_MIPI | VDD18A_MIPI VDD18A_MIPI
_ VDD18A_USB VDD18A_USB VDD18A_USB
Main 1.8V | SEQ1 VDD18A_PLL N | VDD18A PLL N VDD18A_PLL_N
VDDIO18_1 VDDIO18_1 VDDIO18_1
VDDIO_EMMC | VDDIO_EMMC VDDIO_EMMC
VDDIO_SDO VDDIO_SDO VDDIO_SDO
VDDIO_VIVO VDDIO_VIVO VDDIO_VIVO
VDD33A_EPHY | VDD33A_EPHY VDD33A_EPHY
_ VCC33A_USB VCC33A_USB VCC33A_USB
Main 3.0V | SEQ2 VIN3V VIN3V VIN3V
VDDIO_EMMC | VDDIO_EMMC VDDIO_EMMC
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HLI S F (4) HLI R (5) LIS (6)
Power Control
Ext RTC/no RTC Internal RTC 32Kless
VDDIO_SDO VDDIO_SDO VDDIO_SDO
VDDIO_VIVO VDDIO_VIVO VDDIO_VIVO
] VDDQ VDDQ VDDQ
Main VDDQ | SEQ2 or 3 VDDQ_DRAM VDDQ_DRAM VDDQ_DRAM
VDDBACKUP | Coin Batt For external RTC VDDBKUP
VIBRTC (low ?r:vniyéo?: ' No need No need VDDBKUP
iddq LDO) VDDIO_RTC
batt
WIFI
WIFI
from Main other AQ device other AO device WIFI
VAO18 batt VDDIO_RTC VDDIO RTC other AO device
VDDIO_SD1 VDDIO_SDl VDDIO_SD1
VDDBKUP -
VAO33 from Main WIFI WIFI WIFI
batt other AO device other AO device other AO device

2.5.5 B DC/AC BSZH
Ktk 2-7 BIFHESTSH (B UBIIEEFA)

Parameter Min Typ Max Unit
VvDDC Core power 0.81 0.9 0.99 \
VDDC_RTC Core power for RTC domain (Internal LDO, Cap only) 0.81 0.9 0.99 Vv
VDDO9A_EPHY Core power for Ethernet PHY 0.81 0.9 0.99 \
VDDO9A_MIPI Core power for MIPI PHY 0.81 0.9 0.99 \
VDD18A Analog power for xtal 1.62 1.8 1.98 \
VDD18A_AUD Analog power for Audio ADC/DAC 1.62 1.8 1.98 \
VDD18A_EFUSE Analog power for efuse 1.62 1.8 1.98 Vv
VDD18A_EPHY Analog power for Ethernet PHY 1.62 1.8 1.98 \
VDD18A_MIPI Analog power for MIPI 1.62 1.8 1.98 \
VDD18A_USB Analog power for USB PHY 1.62 1.8 1.98 \
VDD18A_PLL_N Analog power for PLL 1.62 1.8 1.98 \
VDD33A_EPHY Analog power for Ethernet PHY 2.97 3.3 3.465 \
VCC33A_USB Analog power for USB PHY 2.97 33 3.465 Vv
VIN3V 3V power source for VOUT_VO (SDIO) 2.85 3.0/3.3 3.15/3.465 | V
\Y
VvDDIO18_1 10 Power for domain 1 1.62 1.8 1.98 \
VDDIO_EMMC 10 power for EMMC domain 1.71 1.8 1.89 \
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Parameter i Max
3.15/3.465
) 1.71 1.8 1.89
VvDDIO_SDO 10 power for SDO domain(from VOUT_VO) Vv
2.85 3.0/3.3 3.465
VvDDIO_SD1 10 forSD1d i 171 18 1.89 \Y
ower for omain
- P 2.85 3.0/3.3 3.465
VDDIO_VIVO 10 for VIVO domai L7 18 189 %
ower for omain
- pow ! 2.85 3.0/33 | 3.465
VDDIO_RTC 10 power for RTC domain IO & LDO 1.3V 1.8 +10% \
VDDBKUP 10 power for extreme low power RTC domain (backup) 1.3V 1.8 1.89 Vv
vDDQ 10 & DRAM Power for DDR3L 1.283 1.35 1.417 v
VDDQ_DRAM 10 & DRAM Power for DDR3 1.425 1.50 1.575
: Junction Temperature (Max reduce from 125C due to 115 o
Tjunc -40 25 C
DRAM) (note)

Note. {5 FH ] DRAM {f-1F (K1 4516 R A -40°C~115°C. B3 JuE dram N IR N 25 TEVEARAIE 52
T
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2.5.6 1.8VIO S &%

i& H] domain (VDDIO18_0, VDDIO18_1, VDDIO18_RMO, VDDIO_RTC)

##52-81.8VI0 BEEEH

Parameter Min Typ Max Unit
Vi Input Low voltage -0.3 0.35xVDDIO Vv
Vi Input High voltage 0.65*VDDIO 1.98 Vv
Vilnopull) | o chold voltage when ST{1:0] = 00 0-75 0-91 109
Vr_pu . 0.74 0.90 1.08 \
- (no schmit trigger)
Vieo 0.76 0.92 1.10
Vi, 0.82 0.97 1.13
Vi. 0.72 0.85 1.02
Vrepu Threshold voltage when ST[1:0] = 01 081 0-96 112 v
Vr_pu 0.71 0.84 1.01
Vri_pp 0.82 0.98 1.14
Vr_ep 0.73 0.86 1.03
Vi, 0.87 1.04 1.19
Vi 0.69 0.80 0.95
Vrerw Threshold voltage when ST[1:0] = 1X 0-86 103 118 %
Vr_pu 0.68 0.79 0.94
Vri_pp 0.88 1.05 1.20
Vr_ep 0.69 0.81 0.96
I Input leakage (V, = 1.8V or 0V) +/-10u A
loz Tri-state output leakage current (Vo=1.8V or 0V) +/-10u A
Rpy Pull up resistor 55k 79k 121k Q
Rep Pull down resistor 51k 87k 169k Q
Voo Output low voltage 0.45 Vv
Vou Output high voltage 1.35 Vv
Low level output current @ Vo, (max)
DS[1:0] = 00 7.6 12.8 18.0 mA
lou DS[1:0] =01 15.2 25.3 35.5 mA
DS[1:0] =10 22.6 37.4 52.2 mA
DS[1:0] =11 29.7 49 67.9 mA
High level output current @ Vo (max)
DS[1:0] =00 4.8 10.8 18.9 mA
lon DS[1:0] =01 9.5 21.5 37.4 mA
DS[1:0] =10 14.3 32.1 55.9 mA
DS[1:0] =11 18.9 42.4 73.9 mA

2.5.7 180D3310 (VDDIO=1.8V) S &%

i& F domain (VDDIO_EMMC, VDDIO_SDO)

ETET [T

VIL

##4 2-9 180D33 10 (VDDIO=1.8V) =%

Input Low voltage

0.58
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Parameter
Viu Input High voltage
Vr(nopull) |y eshold voltage when ST =0 0.91 0.97 1.03
V1 py . 0.90 0.96 1.02 V
- (no schmit trigger)
Vi_ep 0.91 0.97 1.06
Vr, (no pull) 1.03 1.07 1.12
V. (no pull) 0.75 0.83 0.91
Vrer Threshold voltage when ST =1 1.02 1.06 111 \Y;
Vr_pu 0.74 0.82 0.90
Vri_pp 1.03 1.08 1.13
Vr_ep 0.75 0.83 0.92
I Input leakage (V,= 1.8V or 0V) +/-10u A
loz Tri-state output leakage current (Vo=1.8V or 0V) +/-10u A
Reu Pull up resistor 33k 60k 92k Q
Rep Pull down resistor 34k 61k 158k Q
Voo Output low voltage 0.45 Vv
Vou Output high voltage 1.40 \"
Low level output current @ Vo, (max)
DS[2:0] = 000 4.9 7.8 11.1 mA
DS[2:0] = 001 7.4 11.7 16.4 mA
DS[2:0] =010 9.8 15.5 21.7 mA
lou DS[2:0] =011 12.2 19.2 26.7 mA
DS[2:0] = 100 14.6 23.0 31.9 mA
DS[2:0] =101 17.0 26.6 36.8 mA
DS[2:0] =110 19.4 30.2 41.6 mA
DS[2:0] =111 21.7 33.7 46.2 mA
High level output current @ Voy (max)
DS[2:0] = 000 3.6 6.2 9.5 mA
DS[2:0] = 001 5.4 9.3 14.3 mA
DS[2:0] =010 7.2 12.4 19.1 mA
lon DS[2:0] =011 9.0 15.4 23.8 mA
DS[2:0] = 100 10.8 18.5 28.5 mA
DS[2:0] =101 12.6 21.6 33.1 mA
DS[2:0] =110 14.4 24.6 37.8 mA
DS[2:0] =111 16.2 27.7 42.5 mA
2.5.8 180D3310 (VDDIO=3.0V) &%
i& F domain (VDDIO_EMMC, VDDIO_SDO)
##% 2-10 180D33 10 (VDDIO=3.0V) =¥
Parameter Min Typ Max Unit
Vi Input Low voltage -0.3 0.25*VDDIO Vv
Vi Input High voltage 0.625*VDDIO 3.3 Vv
Vr(nopull) | e hold voltage when ST = 0 0.82 0.95 L
V1 py . 0.81 0.93 1.09 \Y
- (no schmit trigger)
Vieo 0.83 0.96 1.13
V1. (no pull) Threshold voltage when ST =1 1.00 1.10 1.23 v
35
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Parameter i Max

Vr. (no pull) 1.08

Vi py 1.00 1.09 1.21

Vr_py 0.73 0.88 1.05

Vri_pp 1.01 1.11 1.25

Vr_eo 0.75 0.91 1.09

I Input leakage (V, = 3.0V or 0V) +/-10u A

loz Tri-state output leakage current (Vo=3.0V or 0V) +/-10u A

Reu Pull up resistor 33k 60k 93k Q

Rep Pull down resistor 34k 62k 285k Q

Voo Output low voltage 0.125*VDDIO \"

Vou Output high voltage 0.75*vDDIO Vv

Low level output current @ Vo, (max)

DS[2:0] = 000 3.1 5.5 8.6 mA
DS[2:0] = 001 4.7 8.2 12.7 mA
DS[2:0] =010 6.2 10.8 16.9 mA

lou DS[2:0] =011 7.7 13.4 20.8 mA
DS[2:0] = 100 9.3 16.1 24.9 mA
DS[2:0] =101 10.8 18.7 28.8 mA
DS[2:0] =110 12.3 21.2 32.6 mA
DS[2:0] =111 13.8 23.7 36.3 mA

High level output current @ Vou (max)

DS[2:0] = 000 5.0 7.5 10.5 mA
DS[2:0] = 001 7.5 11.2 15.7 mA
DS[2:0] =010 10.1 14.9 21.0 mA

lon DS[2:0] =011 12.6 18.6 26.2 mA
DS[2:0] = 100 15.1 22.3 31.4 mA
DS[2:0] =101 17.6 26.0 36.5 mA
DS[2:0] =110 20.1 29.8 41.8 mA
DS[2:0] =111 22.6 33.4 46.9 mA

36

H R



SOPHON 562000

Preliminary Datasheet

Specifications are subject to change without notice

2.5.9 Audio GPIO S Z&#

F# 2-11 Audio GPIO ES ¥

Parameter Min Typ Max Unit
Vi Input Low voltage -0.3 0.55 Vv
Viu Input High voltage 1.2 1.98 \
Vi, . . ) 0.8 0.95 11

Threshold voltage with schmitt trigger Vv
Vi 0.65 0.82 0.99
I Input leakage (V, = 1.8V or 0V) +/-4u A
loz Tri-state output leakage current (Vo=1.8V or 0V) +/-4u A
Voo Output low voltage 0.4 Vv
Vou Output high voltage 14 Y
lov Low level output current @ Vo, (max) 4.9 9.9 18.4 mA
lon High level output current @ Voy (max) 11.3 17.1 26.1 mA

2.5.1 ETH GPIO ESS%
F#£ 2-12 ETH GPIO EXZ¥

Parameter Min Typ Max Unit
Vi Input Low voltage -0.3 0.3*VDD18A Vv
Vi Input High voltage 0.7*VDD18A 1.98 Vv
Vo, : o 0.84 0.99 1.14
Threshold voltage with schmitt trigger Vv
Vr. 0.66 0.83 1.01
I Input leakage (V, = 1.8V or 0V) +/-1.3u A
loz Tri-state output leakage current (Vo=1.8V or 0V) +/-1.3u A
Voo Output low voltage 0.4 Vv
Vou Output high voltage VDD18A-0.4 Vv
oy Low level output current @ Vo, (max) DS=0 8.8 15.7 27.3 A
Low level output current @ Vo, (max) DS=1 10.2 17.8 30.5
lon High level output current @ Vo (max) DS=0 4.0 5.3 7.4 mA
High level output current @ Vo (max) DS=1 4.7 6.2 8.5

2.5.2 MIPI Rx BS %

MIPI D-PHY High Speed(MIHS) S 4 U15RA% 2-13,384% 2-14 Fion.
MIPI D-PHY Low Power(MILP) L S S U1 3R 4% 2-15,5K4% 2-16 Fir.
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44 2-13. MIPI D-PHY High Speed(MISH) 24} DC BES5¥

# Tk ZORHEE (/A [P [JRoA i [
Common Mode <1.5Gbps
Voltage Range  |VCM(MIHS) 70 200 330 mV
(VP+VM)/2 >1.5Gbps
nrernat Termination 2, omius) 80 100 | 125 | ohm
Resister Value >1.5Gbps
Single-ended < lEGbpS
threshold for HS | VTERM-EN(MIHS) - - 450 mV
termination enable >1.5Gbps
Z#4 2-14. MIPI D-PHY High Speed(MIHS)Z4r AC BS54
% 1T PO [J5e/MA [ OB [ [
Differential Input <1.5Gbps 70 . 70
Threshold Voltage |VIDTH(MIHS) mV
Single-ended Input <1.5Gbps
Voltage VIS(MIHS) -40 -- 460 mV
VP.VM >1.5Gbps
Common-mode <1.5Gbps
interface AVCMRX - - 100 mV
beyond 450MHz >1.5Gbps
Common-mode <1.5Gbps | -50 - 50
interface AVCMRX(LF) mV
Single-ended <1.5Gbps
threshold for HS |VTERM-EN - - 450 mV
termination enable >1.5Gbps
Common-mode <1.5Gbps
o ccMm - - 60 pF
termination >1.5Gbps
Zé#% 2-15 MIPI D-PHY Low Power(MILP)Z4} DC <54
2 fraf e/ ME BRI R KAE |
Logic 1 input voltage VIHLP 740 - -- mV
Logic 0 input voltage VILLP -- -- 550 mV
Input hysteresis VHYST 25 .- -- mV
38
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Z#5 2-16 MIPI D-PHY Low Power(MILP)%4) AC 55,58

2% Tk [RehME (BRI | RRME |HEAL
Input pulse rejection eSPIKE -- -- 300 V-ps
Minimum pulse width response |[TMIN-RX| 20 -- -- ns
Peak interference amplitude |VINT - -- 200 mV
Interference frequency fINT 450 -- -- MHz

2.5.3 Sub-LVDS BES5Z#

A S INERE 2-17, 5k 2-18 Fin.
F#5 2-17 Sub-LVDS(SL) 24} DC X%

2 1% fe/ME BRI | AME [FEAL
Common Mode Voltage Range
VCM(SL 600 900 1200 mV
(VP+VM)/2 (5L
Internal Termination Resister Value (ZID(SL) 80 100 120 mV

F#4 2-18 Sub-LVDS(SL) 4} AC S5

2% (5 foe/IMEL | PUORIAE | AL [FRLAL
Differential Input Threshold Voltage VIDTH(SL) 70 3 70 mV
(VP — VM)
Single-ended Input Voltage VIS(sL) 400 __ 1400 | mv
VP,VM

2.5.4 HiSPi BSZ#

HiSPi 4324 SLVS (HSSL)FH HIVCM(HSHI), % H B LS S5 a0 2-19,38 4% 2-20 Fiis.
F#5 2-19 HisPi 24 DC S S¥

2 it d/MEL | ORIEL i R | FLAL
Common Mode Voltage Range VCM(HSSL) 50 200 350 iy
{VF’+VM};"2 VCM(HSHI) 660 900 1170
Internal Termination Resister Value ZID(HSSL) 80 100 125 mVy
ZID(HSHI) 30 100 125
39
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o5 2-20 HiSPi 24 AC XS4

2 ik ssc/MEL [ BRI | KL | R
Differential Input Threshold Voltage |VIDTH(HSSL) -70 - 70 iy
(VP —VM) VIDTH(HSHI) -100 -- 100
Single-ended Input Voltage VIS(HSSL) -40 - 490 mV
VP,VM VIS(HSHI) 550 - 1350
2.5.5 MIPI/LVDS Tx BESZS%
Z#4 2-21 MIPI HS Transmitter DC Specifications
Symbol Description Min Typ ‘ Max Units Notes
Vemrx HS transmit static common-mode voltage 150 200 250 mV
|8Vemao| :)ICMTX mismatch when output is Differential-1 or Differential- _ _ s v
|Vool HS transmit differential voltage 140 200 270 mV
|AVop | VOD mismatch when output is Differential-1 or Differential-0 - - 14 mvV
Vouns HS output high voltage - - 360 mV
Zos Single ended output impedance 40 50 62.5 Q
AZps Single ended output impedance mismatch - - 20 %
Z#4 2-22 MIPI HS Transmitter AC Specifications
~Parameter  Descripion ~ Min  Typ  Max Units  Notes
BV emrx(nr) Common-level variations above 450MHz - - 15 MVrwms
BVemrx(ie) Common-level variation between 50-450MHz - - 25 MVpeak
tz and t; 20%-80% rise time and fall time - - 0.3 ul 1,2
- - 0.35 ul 1,3
100 - - ps 4

Note:

1. Ul'is unit interval. Example: 1Ul = 1ns for 1Gbps speed.

2. Applicable when supporting maximum HS bit rates < 1 Gbps (Ul 2 1 ns).

3. Applicable when supporting maximum HS bit rates > 1 Gbps (Ul < 1 ns) but < 1.5 Gbps (Ul Z 0.667 ns).

4. Applicable when supporting maximum HS bit rates < 1.5 Gbps. However, to avoid excessive radiation, bit rates < 1 Gbps
(Ul 2 1 ns), should not use values below 150 ps.

Z#5 2-23 MIPI LP Transmitter DC Specifications

Parameter Description Min Typ Max Units Notes

Vou Thevenin output high level 11 1.2 13 \ 1
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Parameter Description i Max Units Notes

0.95 - 1.3 \" 2
Voo Thevenin output low level -50 - 50 mV -
Zowp Output impedance of LP transmitter 110 - - Q

Note:
1. Applicable in normal Low Power mode when the supported data rate <1.5 Gbps.
2. Applicable in normal Low Power mode when the supported data rate > 1.5 Gbps.

ZF#5 2-24 MIPI LP Transmitter AC Specifications

Parameter Description Min Typ Max Units ‘ Notes
Tree/Trip 15%-85% rise time and fall time - - 25 ns
Treor 30%-85% rise time and fall time - - 35 ns
Tip-puLse-Tx Minimu pulse width 20 - - ns
8V/ 6ty Slew rate @ CLOAD = 0 to 70pF (Falling Edge Only) 30 - 300 mV/ns 1
25 - 300 mV/ns 2
Cionn Load capacitance 0 - 70 pF
Note:

1. Applicable in normal Low Power mode when the supported data rate <1.5 Gbps.
2. Applicable in normal Low Power mode when the supported data rate > 1.5 Gbps.

Z#s 2-25 LVDS Transmitter DC/AC Specifications

“Symbol  Descripton
Vos LVDS common mode offset voltage 1.125 1.25 1.375 \Y
|AVos1,0)| VOS mismatch when output is Differential-1 or Differential-0 - mV
Voo LVDS transmit differential voltage 247 350 454 mV
|AVop | VOD mismatch when output is Differential-1 or Differential-0 - - 50 mV
True/ Tewe 15%-85% rise time and fall time (DUT side) - 0.3UI ns

2.5.6 SDIO BHSZ#

EMMC /SDO/SD1 i % 2.5.7 }% 2.5.8

2.5.7 VIRAW/BT.601/BT.656/BT.1120 5%
SEMKRHE 10 BT AE domain 2227 2.5.7 % 2.5.8

PS. VR A s FH AP AN [ 10 (141 180D33 £E 1.8V mode £ 1.8V GPIO) TR 2 B & A~
[m. (HAEZEE, 27U, Bei e —B S H 7K.
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2.5.8 VO BT.601/BT.656/BT.1120/8080 S =%\
SEMKHE 10 BT AE domain 22227 2.5.7 % 2.5.8

PS. VR A s FH AP AN [ 10 (140 180D33 £E 1.8V mode £ 1.8V GPIO) TR 2 B & A~
[H. (HAEZEE, 27U, Bei 2 —RB S H 7K.

2.5.9 AUDIO CODEC S &%

F#£ 2-26 Audio CODEC & {E15 k%

E: BAME  RRME BOE B BiEA
AEHL L B LR
AVDD 1.62 1.8 1.98 v
1.4/1.8
VREF VDD v

F#5 2-27 Audio DAC S ¥
BAME  ARME  BKE A

T S A L R 1.55 Vpp B Ko 5 5 iR

BRRKBNIEE 1.75 Vpp B KNG 5 18
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26 EONF

2.6.1 SPINOR 0O 7

[
KA):
| I
| I
SPINOR_CS_X | I o Ty
! |
| | i
[ [ :
swovsec [\ [N SV VS LS
| |
:Tsu:Thd: : :
IO input timing l | [
l/ \ | |
\ / : |
[
I Ty | Lo
LoVl k_ﬂTox
1O output timing : V—'\I
|
7 2-7 SPI NOR Z [1H/F /&

*10 input timing / 10 output timng =R 7E 1x1/0,2x1/0,4x1/0 '~ #4~FHkA%%i SPI_NOR CMD/DATA [fJ 10 timing , IX £ % SPINOR_SDI+
SPINOR_SDO. SPINOR_HOLD_X. SPINOR_WP_X

F#5 2-29 SPI_NOR E LR FS 4%+

Tess CS MEPREH—I PP &I TH) | 13.4 | - - ns

Teik B 4 ] 13.4 | - - ns

Tsu NS 5 LI (A EE R 3.5 - - ns

Thd NGB 5 PR AR I [R] B R 0 - - ns

Tov RIS A SO - - 2.6 ns

Tox i S 5 PRI ] -1.5 - - ns
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SCK

WA W W /AW
| L /

&7 2-8 SPI NAND H3 A 75 [e7 i 7 (]

F#5 2-30 SPI NAND 3 77 [l i/

B8 3 Tck 10.66 170.56 | ns
BNE S &L ESR Td_su | 2.00 ns
BING S PRFRRT (B BSR Td_hd | 1.20 ns

SCK

CSN

//5

EIF 2-9 SPI NAND % Hi 77 a7 i 7 1/

DATA

F#£ 2-31 SPI NAND 35 i 75 g i /5
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2% e BAME O MBUE BOKME | B |
B R A Tck 10.66 170.56 | ns
B4 v FB P 3 Tk h | 5.33 85.28 | ns
A i FBF R 3 Tek | | 5.33 85.28 | ns
i cs EALAE Tes_su | 10.66 ns
it cs CRFRRTE] Tes_hd | 10.66 ns
A5 S ERT Tqvid | -1.00 2.00 ns
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2.6.3 VIEORFF
VI 2 i R an 2R 2-10 Ao

T
vickk _ | L L L L |
VIDATA [ T T X
oK
Tsu Tha
B 2-10 vI 000157 E

Horb Vi I P 2500 2-32 i

Tt 2-32 VI BEORTFS3#

VICLK clock cycle T 6.73 ns
\{IDATA setup To 19 ns
time

VIDATA hold time | Thd 0.8 ns

2.6.4 VO #HOKF
VO % LN P 2-11 Fro

k—T—
vocek _ | L L [ L |
VODATA [ [ [ [
kT
&% 2-11 vO LM FE
Forr vo 2 DNt Fr 28N % 2-33 s
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ZHk 2-33 VO BLOMFZH#

VOCLK clock cycle | T 6.73 ns
VODATA delay Tov T/2-1.5 T/2+1.5 | ns
time

R [ ) e G B

[savo [ savi [ sav2 [sas [ vo [ v [ v [ w3 | [vwa T wna [ w2 [ vnt [ eavo [ eavn | eav2 | eavs |

[savo [ savi [ sav2 [ sava | o [ co [ b2 | cr2 | [[cona [ ena [ cona [ o2 | eavo [ eavt | eave | eavs |

&I # 2-12 BT.656 Z A7 &

<«——v5_width——-avs_back_porch» ¢————img_ht——————<a———vs_front_porch———»

| Invalid line I Lo I L1 l 777777 I L_Last I Invalid line

|
oo L M I I LS Je e J It Ji M1
l

- htt >

<4——hs_width———<hs_back_porch»e————img_ wd—————pa———hs_front_porch——»

hs J | |
d L L LT LS LS L L e

| Invalid pixel I PO I P1 I l P_Iastl Invalid pixel I

&% 2-13 BT.601 ZELOAHFE

R [ ) e G B

[savo [ savi [ sav2 [sas [ vo [ v [ v [ w3 | [vwa T wna [ w2 [ vnt [ eavo [ eavn | eav2 | eavs |

[savo [ savi [ sav2 [ sava | o [ co [ b2 | cr2 | [[cona [ ena [ cona [ o2 | eavo [ eavt | eave | eavs |

& F 2-14 BT.1120 #0575
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« T ™
s | ? I B |
SN IS B N B A O O o Sy A S B
RD E
Data Bus X(unun‘lrlt!X(tlllllll.lrltix pata X commang X Datat X Data2 X: .......... :X patan-2 X Datan1 X Datan X:

BIF 2-15 8080 # OB /7 &

2.6.5 AIAO (I2S/PCM) #B ¢

4% Audio Codec, 128 FEECHT PCM #5534 1 B2 e i 3R 2-16 BT

e o
—»‘ TS [
LRCK X

— TLH |-

—>1 TS |
LRCK —\
(PCM) j A/
—>1 TsS |
(Left—iﬂiﬁed) /< MsB X MSB -1 X:
—51 TsH }4—
—>‘ TsS |-
23) A_Mss_ X
—>‘ TsH |a
&7 2-16 12S & PCM £ 0BT &

125 AN PCM AR 2042 1 & 6 R an B 3R 2-17 AT
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—>|TBH|<— — TLH |-

BCLK _/—\\_ /_\‘ _/_\ p / \ [_\_/—
b "

ol —»| [« TTs

/L
7/

LRCK ‘;(
= TLH |<&—
—<>| TS |
LRCK /
(PCM) /-
—>Tsot1<—

SDO
(Left-justified) /< MSB X MSB - 1 ><

SDO
(12S)

E7 2-17 125 & PCM £ 0 RIX20 /7
PO 28R 2-34 s

F#5 2-34 125/PCM LR FSHFE

Taw BCLK A #E ik i 9 15 (AR AR A K) 40 ns
Tan BCLK i i A ik i 9 15 (A5 R MAASE ) 40 - - ns
Tis LRCK AHXFF BCLK L FF#F ) 32 1 8] (MAAE ) 10 - - ns
T LRCK AHXFF BCLK b FH#F A AR FEI 8] (A FR) 10 - - ns
Tss SDI AT T BCLK _b T A 2 S ) (A58 =0 AR =) 10 - - ns
Ton SDI AHXFF BCLK b T # (1 CRARE R () (245 50 AR =X) 10 - - ns
Trs BCLK M3 AHX T~ LRCK I & At (L5 R) 0 - 10 ns
Tson SDO A% F BCLK R BEIHY 15 5 LE S B i) (8 458 200 AR ) 0 - 10 ns
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2.6.6 I2CEOBFF.

1 i

| I I
o (N i

| | I

AN i

ki : ‘1|' YLow 'Ir’
I

scL | |1 |

| I I

ol |

i §_: HD;STA 3

F# 2-18 12¢ BEOR A
F#s 2-3512C BHOMFSHR
STANDARD-MODE FAST-MODE
PARAMETER SYMBOL UNIT
MIN. MAX. MIN. MAX.
SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition. tHD:sTA 4.0 - 0.6 - us
After this period, the first clock pulse is
generated
LOW period of the SCL clock tLow 4.7 - 1.3 - us
HIGH period of the SCL clock tHicH 4.0 - 0.6 - us
Set-up time for a repeated START tsu:sTa 4.7 - 0.6 - us
condition
Data hold time: tHD:DAT
for CBUS compatible masters (see NOTE,
Section 10.1.3) 5.0 - - - us
for 12C-bus devices 0@ 3.450) 0@ 0.9 us
Data set-up time tsu-DAT 250 - 1004 - ns
Rise time of both SDA and SCL signals  |t; - 1000 20 + 0.1C,® | 300 ns
Fall time of both SDA and SCL signals ¢ - 300 20 + 0.1C,® 300 ns
Set-up time for STOP condition tsu:sto 4.0 - 0.6 - us
Bus free time between a STOP and tsur 4.7 - 1.3 - us
START condition
Capacitive load for each bus line Cp - 400 - 400 pF
Noise margin at the LOW level for each A 0.1Vpp - 0.1Vpp - \'
connected device (including hysteresis)
Noise margin at the HIGH level for each |V 4 0.2Vpp - 0.2Vpp - \'
connected device (including hysteresis)
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2.6.7 SPI#OKF

I TCSS

>
|
SPI_CS \
SPI_SCK /—\_/_\\_/—\
(CPOL=0) | i
I I
| |
SPI_SCK I |
(CPOL=1) !
|

___________/,Z____\\_
_________>‘___;,/_

|
|
|
|
| | |
' | |
SPI_SDI Toe Tod | | |
! r—)(—) |
(CPHA=0) v\ | |
/| | |
: Tow | ! 7!
SPI_SDO | = i T
(CPHA=0) ! Y \
| /]
p— | |
SPI_SDI 'FT—LEJ | |
— | |
(CPHA=1) /N ! !
S A
Tov: : | IT
SPI_SDO W i T
(CPHA=1) L\
__/
7 2-19 SPI B2 IR /7 A

FHs 2-36 SPI O fFEH K.

Fo SCK A% - 46.8 MHz
Tess CS MRS —Ipp it a] | 21.4 - - ns
Teik B 4 ] 21.4 - - ns
Tsu PN EREgE -SRI 3 9.5 - - ns
Thd B NS 5 PR AR I 1] B R 0 - - ns
Tov B 5 A e - - 3 ns
Tox S 5 PRI ] -3 - - ns
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2.6.8 MIPIRx EOK P
MIPI Rx FKJ3E & [X [H] A 0.08Gbps << % % & <<1.5Gbps

A.0.08Gbps < ¥¥ KliE & <1.5Gbps
i B i 3R 2-20 3R0R, B P S BN R A 2-37 Fios
| |

|
K—Tsetup—»i‘—Thold—’:
I | |
i : |
Data ! ! '
N | |
i i
i
|
CLKp |
|
| : |
CLKn | | |
> :
| ! |
:{ Tdlk P!

A7 2-20. MIPI Rx 7E 0.08Gbps < ¥ B} & <1.5Gbps B HIBT $FE B0 5 B

Z#s 2-37 MIPI Rx 7E 0.08Gbps<< ¥t Bl & <1.5Gbps I I F SR

2 (5% 4 A 1 ) f/ME | MURIAE [ KM | FLAr
0.08G <Data Rate<1G 0.08 1
Gbps
e e Data Rate 1G<Data Rate<1.5G 1 1.5
0.08G<Data Rate<1G 2 25 he
7 oy B A Telk 1G<Data Rate<1.5G 1.33 2
0.08G<Data Rate<1G -0.15 0.15 UIHS *
Gids o reg Skallis g E gt | Toxew 1G<Data Rate<1.5G -0.2 0.2
0.08G <Data Rate<1G 0.15 UIHS
FEE Sl 2 oy B g R T R ] Tserue 1G<Data Rate<1.5G 0.2
0.08G <Data Rate<1G 0.15 UIHS
R I oy B B R RS Thow 1G<Data Rate<1.5G 0.2

* UIHS= 1/ = 2= 0y s S i 1 /2
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2.6.9 Sub-LVDS #0087
Sub-LVDS B Bh 4 i 7 2% 2-21 3R0R, B P S H R K 2-38 B

|

Thol

CLKp
|
CLKn >:< >:<
:{ I
l~

Tclk

[R5 2-21. Sub-LVDS B EhBHER T E

F#4 2-38. Sub-LVDS B FS ¥k

2H Rk [ [ o Al AL
Bl Data Rate - - 1.5 Gbps
fir AR AE R ] ul 666.6 - - ns
P4y B A A Telk 13333 -- - ns
PR 75 A B Tewp | 015 | — | - Ul
FEUS Ui 7 5 R 8 RS R ] Thowo 0.15 - - ul
Differential Input Threshold Voltage VIDTH(SL) 70 B 70 Y
(VP —VM)

* Ul 1/Z0RHIE = 5 505 GBI/2
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2.6.10HiSPi 08 %
HiSPi B g i i i 7 1l lzli% 2-22 R, Hﬂ??‘%ﬁﬁui@% 2-39 F)TT
by e e, R R e e Py o T e e e -
Viom
VIDTH
CLKp
CLKn >i<
|
|
>
AIZ 2-22. HisPi B 4P BB R 5 B
F#5 2-39. HiSPi N FS 3%
S 9% foe/MEL | BRI | de K{E | Wi
[“pogidiy Data Rate -- -- 1.5 Gbps
i e A 1 S Ul 666.6 - - ns
7 4 I i 4 HH Telk 1333.3 - - ns
T"L[mmf—' .r]tflgd"lj' T ]]f r TSETLIIJ 0.15 - - Ul
TT'L[I»’H?}J‘—' J':J-tﬂii{: T’H]fu' Thow 0.15 = == Ul
Differential Input Threshold Voltage VIDTH(HSSL) -70 -- 70 Y
(VP —VM) VIDTH(HSHI) | -100 - 100 m

* Ul= 1/ = 25705 8 8 101/2
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2.6.11MIPI Tx ¥ OB 7

Reference Time
T opr o—tre—T 0y o
} \
i 0.5Ulyer .
Texew
CLKp
CLKn i
1 Ulpezs {
i
Teus ‘;

&I 2-23 MIPI TX £ 033X I 6p it 7

Z#5 2-40 Data-Clock Timing Specifications for B 0.08Gbps and B 1 Gbps

Description i Notes

Tskewrx) TX Data to Clock Skew -0.15 0.15 Ulys

‘ Units Notes

Tskewrx) TX Data to Clock Skew -0.2 0.2 Ulys

"Descripon M i Notes
Tskewrx] TX Data to Clock Skew -0.2 0.2 Ulys
Thrx TX Data to Clock Total Jitter 0.3 Ulys
Dlrx TX Data to Clock Deterministic Jitter 0.2 Ulys
Rlrx TX Data to Clock Random litter 0.1 Ulys
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VoiF_Tx

‘"T‘

VoIF_Tx

(i

/&7 2-24 TX EYE Diagram Specification

14 2-43 Transmitter Eye Diagram Specification

Bit Error Rate TEYE_TX VDIF_TX
1012 0.5UI 40mV
10° 0.53U 47mV
(Prorated for Validation) ’
Transmitter
N 7\
Data hj | Reference Channel | || Termination
L \J
/M A
Clock k_ﬁj | Reference Channel | || Termination
\V \/

H R

&7 2-25 Transmitter Eye Diagram Validation Setup
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2.6.12SDIO/MMC # OB} ¢
AL PR AR N\ B 5 TR R i R 2-26 BT

---min (VIH)
CLK
--- max (VIL)
---min (VIH)
Output
| - max ( VIL)
tDLY L tISU L tIH |
] ¢ - min(VOH)
Input | Data |
\ / ---max (VOL)
7 2-26 SDIO/MMC H.7HSDR) HI$IE3N B ti i /7 .
F#4 2-44 SDIO/MMC E} DS(default speed) B0 7 247
S e RAME O RBME BRE B &%
Clock CLK
Clock frequency fpp=1/tpp
Data transfer Mode | " 0 i 26 MHz CL<30pF
Clock frequenyc
Idenfification Mode | O° 0 i 400 KHz | CL=30pF
Clock high time tWH 10 - - ns CL<30pF
Clock low time tWL 10 - - ns CL<30pF
Clock rise time tTLH - - 10 ns CL<30pF
Clock fall time tTHL - - 10 ns CL<30pF
Inputs CMD, DAT ( referenced to CLK)
Input set-up time tISU 6 - - ns CL<30pF
Input hold time tIH 8.3 - - ns CL<30pF
Outputs CMD, DAT ( referenced to CLK)
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S8 FE  BME AEUE BOKE B &

Output set-up time | tOSU 5 ns CL<30pF
Output hold time tOH 5 - - ns CL<30pF

4 2-45 SDIO/MMC 7% HS(High speed) = it /2805

Clock CLK

Clock frequenc fpp=1/t
Data trano:sfer l\Zode fpp 0 i >2 MHz CFI).F;BOpIF:)p
Clock high time tWH 6.5 - - ns CL<30pF
Clock low time tWL 6.5 - - ns CL<30pF
Clock rise time tTLH - - 3 ns CL<30pF
Clock fall time tTHL - - 3 ns CL<30pF
Inputs CMD, DAT ( referenced to CLK)

Input set-up time tISU 6 - - ns CL<30pF
Input hold time tIH 2.5 - - ns CL<30pF
Outputs CMD, DAT ( referenced to CLK)

Output set-up time tOSuU 6 - - ns CL<30pF
Output hold time tOH 3 - - ns CL<30pF

UL K S N\ i g TR IS Py B 2-27 o

tPP
---min ( VIH)
CLK
--- max ( VIL)
Output ---min (VOH)
--- max (VOL)
---min ( VIH)
Input
--- max ( VIL)
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Z#% 2-46 SDIO/MMC XX7% DDR50 BEZ AT /72540 #

Clock CLK

Clock frequency Data fpp=1/tpp
transfer Mode P 0 i 2 | MHz CL<30pF
Inputs DAT ( referenced to CLK)

Input delay time during |, vy 15 | 7  |ns | CL<20pF
data transfer

Outputs DAT ( referenced to CLK)

Output set-up time tOSuU 3 - - ns CL<20pF
Output hold time tOH 25 |- - ns CL<20pF

HS200 5 SDR104 [ %k Nty im] i s o eI 3R 2-28
tPERIOD

CLK
tTHL
Output
VW
Input Data |

FIZ 2-28 SDIO/MMC HS200 5 SDR104 =943 mr$ %1 H 77 g i /575 18

F#% 2-47 SDIO/MMC HS200 5 SDR104 B 3 HH 5%
BN

. HAE BANE | B &E

Output set-up time tosu |14 |- - ns Core<6pF
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Output hold time

44 2-48 SDIO/MMC HS200 55 SDR104 BE AN /F S 4%

8¢ ; .
S5 5 B/ME I BANE R &
Phase difference between device TX tPH 0 ) 5 ul :g:] il:::rile( L;g:szggiﬂt:;
CMD/DAT and RX CLK : 4
Ul=5ns
Input valid data window tvw 0.575 - - Ul TVW=2.88ns at 200MHz
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