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1558 KA |EADRE i) S I i 61 )
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DDR_DQSP[3:0]
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DDR_CKP0 N
DR _CKNO DIFF OUT| ’hx [DDR3 SDRAM Z%4rit4#idif5S |VDDIO_DDR - 8mA
DDR_ODTO o) hx  [DDR3 SDRAM ODT {55 'VDDIO_DDR - 8mA
DDR_RESETN 0 *hx  [DDR3 SDRAM EAifEHilfE 5 'VDDIO_DDR - 8mA

2.2 GMAC #0

155 A KA BARE iR 2 [ S v I 6T A

GMAC[1:0] TX CLK O] O "h0  [RGMIT R I%m g VDD 3V3 - 8mA
~ RGMIT &M A (125MH

GMAC[1:0]_TX_CLK_I| 1 JOEREIIA U2 | avs| - -

HIERT BN, TTAER)

GMACO TX CTL 0 ’h0 RGMIT R IE$= VDD 3V3 - 8mA

GMACO_TXDI[3:0] o h0  [RGMIT RIEXCHE VDD 3V3 - 8mA

GMAC[1:0] RX CLK I| I —  RGMIT i VDD 3V3 - -

GMACO RX_CTL I ~ RGMIT Blicsistl VDD_3V3 - -

GMACO_RXD[3:0] I ~ ROMII Bl ¥ VDD _3V3 - -
’ ", ’ TI; B ‘L I\

GMAC0 MDCK 0 ho i;an%qu: REE LR oD svs| - 8mA
hx  [SMA B IR, AR B4t

GMACO_MDIO 10 ) M PECVR, ORI o gys| - gmA

2P0500 38 3 AH AR K E B 7] LLSZEL RGMIT. MIT PR 1, o padpdss e X 2 50
T

; R EARAERA
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GMAC TX CTL GMAC TX CTL GMAC TX_EN
GMAC RX CTL GMAC RX CTL GMAC RX DV
GMAC_TX_CLK_O | GMAC_TX CLK O(iH!) GMAC_RX_ER(#N)
- - GMAC_COLGH 4 51 i, B FCAh 51 5 )
- - GMAC_CRSCGHIG 5| 1, i HARGI S H)

2.3 USB #0
BS54 FKAE AR A YA P R
12MHz 2 2% 5 b (RT BR300 22 43 4k /
USB[1:0]_XI -
/0 - |[ERAR, ARRE AR B X0 B Mg N, | VDD_3V3_USB -
USB[1:0]_XO .
XT I 7 Hetth)
S, 83T 2000hm/1% H FH %
USBLLOLTXRTUNE| A | | o o T 2000 WREIER o svs use | -
[P
USB D+, P9 A , AhH
USB{1:0] DP S +, PSSR R i L BH, AT VDD, 3V3 USB -
AN s 2
USB D-, W& MR RH, AR
USB[1:0] DM 10 | °ho RIS FRRIL R yop svs use | -
I
~1 B RS , EE"“;‘fi“ %—n\%—
USB[1:0] OVRCUR | 1 - US]iO L, i RisAE 5 O VDD 3V3 USB -
H
o1G X1 12MHz 2325 I el (AT B 29 8 43¢ o 1k /
- I - [ERR, ARRE AR B X0 B ISR N, | VDD_3V3_USB -
OTG_XO
B XT I 75 Hetth)
016 2 , JEIE 2000hm/ 1% FH 2
TG TXRTUNE A ) I BH, i 2000hm/ 1%HL FHE VDD_3V3 USB -
B 2
0TG D+, W& D ,» AhE
TG Dp ol w0 o PR FRAL SRR e )
B AN B
TG DM ol o P60 PEBE BT R LB, AN ] VDD _3V3 USB _
B ENCGEEH
OTG DRVBUS O | ’'hO |0TG VBUS HaJEAfi A% S S 4t VDD_3V3_USB -
OTG_ID I - TG ID I VDD 3V3 USB -
OTG_VBUS A -~ [0TG VBUS 5V #@iA VBUS_5V -
2.4 SPI #0O
BELAH | B EARAE A IR | R | kBN
SPI[1:0] CLK 0 *hO  [SPIO™1 Hhfsg e VDD_3V3 - 8mA
SPI[1:0]_CSN 0 hx  SPTO™1 Fyig, AN i ibt VDD_3V3 - 8mA
SPI[1:0] MOSI 0 ’hx  ISPT0™1 Hdi g VDD 3V3 H A 8mA
SPI[1:0] MISO I - SPIOT1 BdEHIA VDD_3V3 |  Lf -
PRT SPI CLK 0 h0  [HTENZRSE SPI I iy VDD _3V3 - 8mA
’ R EARAERA
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BEEam | K| SRS Eifipa YR R ] KB
PRT SPI CSN 0 hx BTEDZRSE SPI Frik, AMF hiib#E VDD_3V3 - 8mA
PRT _SPI MOSI | O hx HTEN A% SPT Bl b VDD 3V3| E#r 8mA
PRT SPI MISO | 1 - HTENR% SPI BEHN VDD 3V3 | | -
SCA_SPI CLK 0 h0  [FAFE RS0 SPT b VDD_3V3 - 8mA
SCA_SPI_CSN 0 hx HEHE RS0 SPL frik, A BhiAbEE| VDD _3V3 - 8mA
SCA _SPI MOSI | O hx B iSRS SPT BdR g VDD 3V3 NS 8mA
SCA SPI MISO | I - [E#AS SPI BRI VDD _3V3 | ki -
2.5 UART #01
1558 FRAEADRA Eitipa HYE  [AER_E TR R KB R/
UART[1:0] TXD ¢} hl [0 071 Hith VDD _3V3 - 2mA
UART[1:0]_RXD I - O 0T B VDD 3V3 - -
PRT UART TXD O | °hl HTENRES =S O3t VDD 3V3 - 2mA
PRT UART RXD I - BTENRG R D EEERA VDD 3V3 - -
SCA_UART TXD 0 hl [ RGOSR VDD_3V3 - 2mA
SCA_UART RXD I T RS S IR VDD _3V3 - -

2P0500 8t 5] 2 A AL B AT LSEEL — AN 4 Th A H 1 (UARTO), — N7 Y PO 2%
B (UARTL). HA, UARTO 436 M@t v B v] LLTAELE 2x4 Fl 4x2 B, SRt
(R JEIRE IR 6 R R o e 5| A B UART 32 L N 355 H 06 Rt R R s .

1x8 2x4 4x2
TXDO (0) TXDO (0) TXDO (0)
RTS0 (0) RTS0(0) TXD3 (0)
DTRO (0) TXD1(0) TXD1(0)
RXDO (1) RXDO (1) RXDO (1)
CTSO (1) CTS0 (1) RXD3 (1)
DSRO (1) RXD1 (1) RXD1 (1)
DCDO (1) CTS1(I) RXD2 (1)
RI0(I) RTS1(0) TXD2 (0)

UART1 VU e Pl i 508 m) DU LAREAE 1x4 AT 2x2 #E0,  & s = 8 T s B oG &
e

1x4 2x2
TXD1(0) TXD1 (0)
RTS1(0) TXD3(0)
RXD1 (1) RXD1 (1)
CTS1(I) RXD3 (1)
10 AR REARRAERAD N
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2.6 IPC 0
EREEZS K| BALRES Eiipa R S B TRHL | BREK N
12C[1:0]_SCL 0 hx  |T12C071 A4k, AhERTE Ldusb®e | VDD_3V3 - 2mA
[2C[1:0] SDA /O | Chx 120071 ¥k, 4MEF Efiabs | VDD_3V3 - 2mA
ENAR % 12C071 WHet, AhEses b
PRT I2C[1:0] SCL| O *hx TR "1 VDD _3V3 2mA
7 Ab B
FTED R G 120071 04, A L
PRT 12C[1:0] SDA| VO | ’'hx ™4 VDD 3V3 2mA
7 Ab B
2.7 PRINTER #01
EREEZS KM EARES Eiiipa IR | ER R TR | BRB RN
ERpLMLSH R (RS, XFF
PRT_VIDOUT[15:0] O *hx TS J N ﬁ# VDD_3V3 - 8mA (TTL)
LVDS. TTL FiflE P55
TTL H-PH B CHCERRC B OGP X B 5] B LVDS Hn i) -
FTENHE I 1E FTEN % H 5] J TTL H~F%f B
FTEIEHE @IE 0 PRT VIDOUTJ0] PRT VIDOUTO
FTED R I 1 PRT VIDOUTJ[1] PRT VIDOUTI
FIEN AR HIE 2 PRT_VIDOUT[2] PRT_VIDOUT2
FTERHHE A 3 PRT VIDOUT[3] PRT VIDOUT3
FTEIE R @ IE 4 PRT VIDOUTI[4] PRT VIDOUT4
FT BN E R @ IE 5 PRT_VIDOUTJ[5] PRT VIDOUTS5
FIENH R IE 6 PRT_VIDOUT[6] PRT _VIDOUT6
FTERHIE IS 7 PRT VIDOUT[7] PRT VIDOUT?

LVDS HE P A CROABC B RS B2 51 i LVDS #r =D -

FIENHE 8 IE Ty s 51 LVDS LS50 2% HY
o PRT_VIDOUT[0] PRT VIDOUTO DP
ATENERIEIE 0 PRT_VIDOUTI[1] PRT_VIDOUTO_DN
o PRT_VIDOUT[2] PRT _VIDOUT1 DP
TR 1 PRT_VIDOUTI[3] PRT VIDOUTI DN
o PRT_VIDOUT[4] PRT VIDOUT2_ DP
ATENERIEIE 2 PRT_VIDOUTI[5] PRT_VIDOUTZ_DN
o PRT_VIDOUTI[6] PRT_VIDOUT3_DP
TR 3 PRT_VIDOUT[7] PRT VIDOUT3_ DN
o PRT_VIDOUTI[S] PRT VIDOUT4 DP
ATENEARIGIE 4 PRT_VIDOUT[9] PRT_VIDOUT4_DN
o PRT_VIDOUTI[10] PRT_VIDOUT5_DP
TR 5 PRT_VIDOUT[11] PRT VIDOUT5_ DN
o PRT_VIDOUT[12] PRT VIDOUT6 DP
ATENERIEIE 6 PRT_VIDOUTY[13] PRT_VIDOUT6_DN
o PRT_VIDOUT([14] PRT_VIDOUT7 DP
TR 7 PRT_VIDOUTJ[15] PRT VIDOUT7 DN

11
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2.8 SCANNER #01

FE4H PREEAMRE Hik S S S i L 0T N
SCA AFECLK O | ’hO {9 AFE Wt dm (s 5 VDD _3V3 - 8mA
SCA PLS O | ’h0 WA AFE PLS fikyhi (s 2 VDD_3V3 - 8mA
SCA AFED[7:0] | I - [ AFE IANBIRGE S \VDD_3V3 - -
SCA CISCLK[2:0] O | ’hO [## CIS I ehdi 15 = VDD _3V3 - 8mA
SCA CISPLS O | ’hO [Af% CISPLS ki#i {55 VDD _3V3 - 8mA
SCA CISPWM 0o ’h0  HAH CISPWM kb i 5 5 VDD 3V3 - 8mA
2.9 DA #0O

FE4m  REEAIRGS Eitipa EER =R
IDCHOUTJ3:0] O | ’h0 4% DAERHHES VDD 3V3 DAC -
2.10 SDIO #0O

B84 FKRNBADRA ik SER I B S i e NN
SDIO[1:0] CLK 0 *hO0  [SDIO0™1 Msf gy 1 VDD 3V3 - 8mA
SDI00™1 fr &% N# e, AR E b v
SDIO[1:0]_CMD /o | ‘’hx AL IR VDD_3V3 i 8mA
iz b B
SDT00™1 HdE (= 2, 4hup e b h kb ) 8mA
SDIO[1:0] DATA[3:0]] /O | ’hx " WRES, ShRm Lt VDD 3V3 | LH:
2.11 PMIO 0

FE2m PR EARE ik S o S o N A E 85I N
PRT PMOIO[31:0]| /O | ’hx  [FTENZ& %t PMI032 VA5 S N4 Hi VDD_3V3 - 8mA
SCA PMI1IO[15:0] /O | ’hx [ &% PMIO16 M55 N VDD_3V3 - 8mA
PM21O[15:0] VO | “hx |3 FRZi PMIOL6 fifE B4 A VDD_3V3 - 8mA
2.12 PWM 0O

552 FA | BAURE Eiiipa EER PSR | RBKA

e n s ~ SN E M
MAIN PWM[15:0]| /O | h0 |35 &% PWM 15 S0 N f it VDD_3V3 ElLAES
PRT PWM[23:0] | /O ho  HTEDZRZ P E 24 At | VDD_3V3 51 HI5KE

2 R EARAERA
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2.13 HEJEH

55 8 KR Eitip HE
VDD CORE P CORE 35§, 1. 1V 4L Hhy L 8 L1V
VDD 1V1_USB P USB PHY 43 K R4 1. 1V At e B i L1V
VDD NODE_PLL P PLL B HL R 1. 2V {3t B YR 1.2V
VDD DDR_PLL P PLL #4LL LR 1. 2V fH e g 1.2V
VDD SOC_PLL P PLL BEHLER R 1. 2V 4t F 1.2v
'VDDIO DDR P DDR3 H 35 1. 5V 4k B i 3 1.5V
DDR_VREF P DDR3 2% Ha Ji 0.75Vv
VDD _3V3 P TO PAD Ff 45 3. 3V it i H 5 3.3V
VDD 3V3_USB P USB PHY Hi R4 3. 3V 4L HL R 3.3V
VDD RTC p RTC H, g ik L F 3 2.7V
VDD 3V3 DAC P DA #2210 3. 3V {1 H B i 3.3V
VDD 3V3 LVDS P LVDS #21 3. 3V fft B FLJR 3.3V
VDD 3V3 THSENS P THSENS 3. 3V {3t H, F i 3.3V
VSS G Sl ov
VSS_RTC G RTC ov
VSS_DAC G DAC HL40) Hhy oV
VSS_LVDS G LVDS HE403h oV
'VSS_NODE_PLL G NODE PLL 548l ov
'VSS DDR PLL G DDR PLL A&4LL s ov
'VSS_SOC_PLL G SOC PLL #4013t ov
2.14 WiREEN

BF98m | K| SADRE i B | BT
AR s ] (RTC H 380
DOTESTn I - 0: Wtk RTC_VDD| -
1: ThReri
2.15 JTAG 0
BEoam | BE |BLARS i VR | ERR [EREIRD

JTAG SEL | I ~ |JTAG BEFE (0: R JTAG, 1:ZHAEE JTAG) 10 3V3 | Ldi -
UTAG TCK | I ~ |JTAG Wb 10_3V3 - -
JTAG TDI | I — UTAG BRI, AN Ak 10 3V3 | Efr -
JTAG TMS | 1 — |UTAG KR, AR bk 10.3V3 | Efr -
JTAG TRST | I — |JTAG AL, AN R RIALEE 10.3V3 | Efr -
JITAG TDO | O hl |JTAG Hcdd 10 3V3 | - 2mA

. R EARAERA

Loongson Technology Corporation Limited



Fein izl

LOONGSON TECHNOLOGY Tt 2P0500 Ab T 22 ¥ 32 F

2.16 RFEMRES

BEoam | RUEMRS Hik HYE | EFH | BRBIRAD
SYSCLK I ~  [100MHz FR4i% 5o 10_3V3 - -
SYSRESETN | I - | RGEMRANES 10 3v3 | Lfi -
SYSPLTRSTN | O | "h0 |RGF-HE kIS 10.3Vv3 | Lfr | 8m
SYS TESTCLK]| I - R 10_3V3 - -

RTC 214l (32. T68KHz) ; %A U5
RTC_XI /o L RIREON AR B B RTC_XO S N RTC VDD | - ~
RTC_XO (HEFE R IR 0~500mV, RTC XT &= 4b

)

217 LHEEEFS

BRI HKH ik
e B PER N
PMOIO[0] I 0=SPI
1=SDI0
PLL £ C 2 iy A\
00=EATE 2
PMOIO[2:1] I 1= A

10= A X

11=bypass &

SDI00 5 xUHC B A\
PMOIO[3] I 0=SDI0 5\

1=FMMC 3¢,

SDIOT 5 xUHC B A
PMOIO[4] I 0=SDI0 =k

1=FMMC H34,

0TG S35 B} B 4N
00=AME 243 b A4S A (XI/X0)
01/10=415 535 &3R4 (X0)
11=P4 S % i

PMOIO[6:5] I

2.18 S ThRe S| A
BLUR R B S R I B R R

H R EARAERA
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SR ETIRE F_HH ¥$—%H ErBRINTIRE
(BB 3051 5H)
main_uartQ0 rx gmacl col sdiol d[4] MAIN GPIO00
main_uart0) tx gmacl crs sdiol d[5] MAIN GPIOO01
main uartl rx gmacl ptp trig sdiol d[6] MAIN GPIO02
main_uartl tx gmacl ptp pps sdiol d[7] MAIN_ GPIOO03
main i2¢0 scl sdio0 d[4] main_uart2 rx MAIN GPIO04
main i2c¢0 sda sdio0 d[5] main uart2 tx MAIN GPIO05
main_i2cl scl sdio0 d[6] main_uart3 rx MAIN_ GPIO06
main i2cl sda sdio0 d[7] main_uart3 tx MAIN GPIO07
main_spi0 clk pmlio[0] main uart0 rts MAIN GPIO08
main_spi0_miso pmlio[1] main_uartQ cts MAIN GPIO09
main_spi0 mosi pmlio[2] main_uart0) dsr MAIN GPIOI10
main_spi0 cs[0] pmlio[3] main uart0) dtr MAIN GPIO11
main_spil clk pmlio[4] main uart0 dcd MAIN GPIOI2
main_spil miso pmlio[5] main_uart0 ri MAIN GPIO13
main_spil mosi pmlio[6] main uartl rts MAIN GPIO14
main_spil cs pmlio[7] main_uartl cts MAIN GPIOI1S5
sdio0 clk pm0Oio[0] - MAIN GPIOI16
sdio0 cmd pmOio[1] main_spi0 cs[1] MAIN GPIO17
sdio0 d[0] pm0io[2] main_spi0 cs[2] MAIN GPIO18
sdio0 d[1] pm0Oio[3] main_spi0 cs[3] MAIN GPIOI19
sdio0 d[2] pm0Oio[4] main_pwm[0] MAIN GPIO20
sdio0 d[3] pm0io[5] main_pwm[1] MAIN GPIO21
sdiol clk pm0Oio[6] main_pwm|[2] MAIN GPIO22
sdiol cmd pm0Oio[7] main_pwm[3] MAIN GPIO23
sdiol d[0] pm0io[8] main_pwm[4] MAIN GPIO24
sdiol d[1] pm0Oio[9] main_pwm|[5] MAIN GPIO25
sdiol d[2] pm0Oio[10] main_pwm[6] MAIN GPIO26
sdiol d[3] pm0io[11] main_pwm[7] MAIN GPIO27
pm2io[0] pm0Oio[12] main_pwm|[0] MAIN GPIO28
pm2io[1] pm0Oio[13] main_pwm[1] MAIN GPIO29
pm2io[2] pm0io[14] main_pwm|2] MAIN GPIO30
pm2io[3] pm0Oio[15] main_pwm|[3] MAIN GPIO31
pm2io[4] gmacl rx ctl main_pwm[4] MAIN GPIO32
pm2io[5] gmacl rx[0] main_pwm[5] MAIN GPIO33
pm2io[6] gmacl rx[1] main_pwm|[6] MAIN GPIO34
pm2io[7] gmacl rx[2] main_pwm[7] MAIN GPIO35
pm2io[8] gmacl rx[3] main_pwm][8] MAIN GPIO36
pm2io[9] gmacl tx ctl main_pwm/[9] MAIN GPIO37
pm2io[10] gmacl tx[0] main_pwm[10] MAIN GPIO38
pm2io[11] gmacl tx[1] main_pwm[11] MAIN GPIO39
pm2io[12] gmacl tx[2] main_pwm[12] MAIN GPIO40
pm2io[13] gmacl tx[3] main_pwm[13] MAIN GPIO41
pm2io[14] gmacl mdck main_pwm[14] MAIN_ GPIO42
pm2io[15] gmacl mdio main_pwm[15] MAIN GPIO43
P AR REARRAERAD N
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prt uart0 rx pm0Oio[0] prt pwm[0] PRT GPIO00
prt_uart0 tx pmOio[1] prt pwm[1] PRT GPIOO1
prt_i2c0 scl pmOio[2] prt_ pwm[2] PRT GPIO02
prt i2c0 sda pm0Oio[3] prt pwm[3] PRT GPIO03
prt i2cl scl prt uartl rx prt pwm[4] PRT GPIO04
prt i2cl sda prt uartl tx prt_ pwm[5] PRT GPIOO05
prt spi clk gmac( col prt pwm[6] PRT GPIO06
prt_spi_miso gmac0 crs prt pwm[7] PRT GPIOO07
prt_spi_mosi gmac(Q ptp trig prt_ pwm[8] PRT GPIOO08
prt spi cs gmacO ptp pps prt pwm[9] PRT GPIO09
pm0io[0] prt_vid out[16] prt pwm[10] PRT GPIOI10
pmOio[1] prt vid out[17] prt pwm[11] PRT GPIO11
pmOio[2] prt vid out[18] prt pwm[12] PRT GPIOI12
pm0io[3] prt_vid out[19] prt pwm[13] PRT GPIO13
pm0io[4] prt_vid out[20] prt_ pwm[14] PRT GPIO14
pmOio[5] prt vid out[21] prt pwm[15] PRT GPIOI15
pm0io[6] prt_vid out[22] prt pwm[16] PRT GPIOI16
pm0io[7] prt_vid out[23] prt pwm[17] PRT GPIO17
pm0io[8] prt_pwm[0] vid cIk[0] PRT GPIOI8
pmOio[9] prt_pwm[l1] vid cIk[1] PRT GPIO19
pm0io[10] prt_pwm[2] vid clk[2] PRT GPI020
pm0io[11] prt_pwm[3] vid cIk[3] PRT GPIO21
pmOio[12] prt_pwm[4] prt vid en[0] PRT GPIO22
pmOio[13] prt_pwm[5] prt_vid en[1] PRT GPI023
pm0io[14] prt_pwm[6] prt vid en[2] PRT GPIO24
pmOio[15] prt_pwm[7] prt vid en[3] PRT GPIO25
pm0io[16] prt_pwm[8] prt_ovlin[0] PRT GPI026
pm0io[17] prt_pwm[9] prt_ovlin[1] PRT GPIO27
pmOio[ 18] prt_pwm[10] prt_ovlin[2] PRT GPIO28
pm0io[19] prt_pwm[11] prt_ovlin[3] PRT GPI029
pm0io[20] prt_pwm[12] prt_ovlin[4] PRT GPIO30
pmOio[21] prt_pwm[13] prt_ovlin[5] PRT GPIO31
pm0io[22] prt_pwm[14] prt_ovlin[6] PRT GPIO32
pm0io[23] prt_pwm[15] prt_ovlin[7] PRT GPIO33
pm0Oio[24] prt_vid out[24] prt_ovlin[8] PRT GPIO34
pmOio[25] prt vid out[25] prt_ovlin[9] PRT GPIO35
pm0io[26] prt vid out[26] prt_ovlin[10] PRT GPIO36
pm0io[27] prt_vid out[27] prt_ovlin[11] PRT GPIO37
pmOio[28] prt vid out[28] prt_ovlin[12] PRT GPIO38
pm0io[29] prt vid out[29] prt ovlin[13] PRT GPIO39
pm0io[30] prt_vid out[30] prt_ovlin[14] PRT GPIO40
pm0Oio[31] prt_vid out[31] prt_ovlin[15] PRT GPIO41
prt vid out[0] pm0Oio[8] pm0Oio[16] PRT GPIO42
prt_vid out[1] pm0Oio[9] pm0Oio[17] PRT GPIO43
prt_vid out[2] pm0io[10] pm0io[18] PRT GPIO44
prt vid out[3] pmOio[11] pm0Oio[19] PRT GPIO45
prt vid out[4] pm0Oio[12] pm0io[20] PRT GPIO46
1 s R AR B AR A
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prt_vid out[5] pm0Oio[13] pm0Oio[21] PRT GPIO47
prt_vid out[6] pm0io[14] pm0io[22] PRT GPIO48
prt vid out[7] pm0Oio[15] pm0Oio[23] PRT GPIO49
prt_vid out[8] prt pwm[16] pm0Oio[24] PRT GPIO50
prt_vid out[9] prt pwm[17] pm0io[25] PRT GPIOS1
prt vid out[10] prt pwm[18] pm0Oio[26] PRT GPIOS52
prt_vid out[11] prt pwm[19] pm0Oio[27] PRT GPIOS53
prt_vid out[12] prt_ pwm[20] pm0io[28] PRT GPIO54
prt vid out[13] prt pwm[21] pm0io[29] PRT GPIOS55
prt_vid out[14] prt pwm[22] pm0Oio[30] PRT GPIO56
prt_vid out[15] prt_ pwm[23] pm0io[31] PRT GPIO57
K 2-3FAMAGIRESIWEH R RE
O hETIRE £_85H ¥$—5H EBATIRE
sca uart0 rx pmlio[16] - SCA GPIO00
sca uart0 tx pmlio[17] - SCA GPIOO1
sca_spi0 clk pmlio[18] - SCA GPIO02
sca spi0 cs pmlio[19] sca uartl rx SCA GPIO03
sca_spi0_miso pmlio[20] sca uartl tx SCA GPIO04
sca_spi0_mosi pm0io[31] pmlio[31] SCA GPIO05
pmlio[0] pm0Oio[0] sca afesd[8] SCA GPIO06
pmlio[1] pmOio[1] sca afesd[9] SCA GPIO07
pmlio[2] pmOio[2] sca_afesd[10] SCA GPIO08
pmlio[3] pm0Oio[3] sca afesd[11] SCA GPIO09
pmlio[4] pm0Oio[4] sca afesd[12] SCA GPIO10
pmlio[5] pm0io[5] sca_afesd[13] SCA GPIOL11
pmlio[6] pm0Oio[6] sca afesd[14] SCA GPIOI12
pmlio[7] pm0Oio[7] sca afesd[15] SCA GPIO13
pmlio[8] pm0io[8] sca_afepls[1] SCA GPIO14
pmlio[9] pm0Oio[9] sca afepls[2] SCA GPIO15
pmlio[10] pm0Oio[10] sca_cispls[1] SCA GPIO16
pmlio[11] pmOio[11] sca_cisclk[3] SCA GPIO17
pmlio[12] pm0Oio[12] sca cisclk[4] SCA GPIO18
pmlio[13] pm0Oio[13] sca cisclk[5] SCA GPIO19
pmlio[14] pm0io[14] sca_cisclk[6] SCA GPIO20
pmlio[15] pmOio[15] - SCA GPIO21
sca afeclk pm0Oio[16] pmlio[16] SCA GPIO22
sca_afepls[0] pm0io[17] pmlio[17] SCA GPIO23
sca afesd[0] pm0Oio[18] pmlio[18] SCA GPIO24
sca afesd[1] pm0Oio[19] pmlio[19] SCA GPIO25
sca_afesd[2] pm0io[20] pmlio[20] SCA GPIO26
sca afesd[3] pm0Oio[21] pmlio[21] SCA GPIO27
sca afesd[4] pm0Oio[22] pmlio[22] SCA GPIO28
sca_afesd[5] pm0io[23] pmlio[23] SCA GPIO29
sca afesd[6] pm0Oio[24] pmlio[24] SCA GPIO30
sca afesd[7] pm0Oio[25] pmlio[25] SCA GPIO31
sca_cisclk[0] pm0io[26] pmlio[26] SCA GPIO32
sca_cisclk[1] pm0Oio[27] pmlio[27] SCA GPIO33
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sca cisclk[2] pm0Oio[28] pmlio[28] SCA GPIO34

sca_cispls[0] pm0io[29] pmlio[29] SCA GPIO35

sca_cispwm pm0Oio[30] pmlio[30] SCA GPIO36

' R EARAERA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY it 2P0500 4b FH 22 ¥ 3E F 4

3 DJEeHiR

3.1 DDR3 %438
gt 2P0500 A AR B Y A7 42 1 4% o
3.1.1 DDR3 ¥ O TAEMZRTEE
SCHE 133-400MHZ TAEAIZR
3.1.2 DDR3 #5855

gits 2P0500 N AA 4088 SCFF 1A CS, —JE8E 19 bbb gk (BE: 16 4z
AT B M hE 2R AN 3 A2 5 Bank 2R .

FE HARGE AT AN 6] A A7 8 2870, Af L% DDR3 45 45 S 805 B AT 3L
Fro Hr, ORI AIE (CS_n) o 1, 47Hblk (RAS_n) ¥Ch 16, Fiibil:
(CAS n) #Uh 16, BH{KIEFE (BANK n) N 3.

CPU JI& [ A A7 SR A B 1k m] AR AR 425 1) 28 P9 350 A 5] 1) C B 2R AT 2 FhAS [ 11
ik et

A28 1 2R AR US M A B 238 B A AL 85 RIR N AL B R« TRIR 2 0E 2 5 4
B, WA HIZSAALLE slave RS

WA S RS2l T B S T B I Re . X T A — IRAF G, AR BT #
T, Faifil d5 2> E A FELEE F 3 #% Open Page/Close Page TRH

gt 2P0500 H A AEF5 i 28 H A 10 R ARFAE -

O Ead . SRR KERE

WAEa a9 HEF 3R s B 52

BB a5, AT AR R & I AR S

W EEEh A IERAME B, (DCC) , T 505 (T 5 & 3% Ak

SCHF 133-400MHZ TAES%

SORF 32/16 M AEBIEAL B, Hid 16 AR 16 AL N EETRE S

19 fr R AR EERLAE
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3.2 USB

s 2P0500 1Y) USB EA L 451 an T

B %% USBRev 1.1 . USBRev 2.0 #}%

B 3% OHCIRev 1.0 . EHCI Rev 1.0 #HiY

B FLS (Low Speed) . FS (Full Speed) A1 HS (High Speed) f#] USB ¥
%%

B RIS USB2.0 i

B USB2.0 FAUEHIZ B HE— A SRR % 1) EHCL #5688, — A3
S0 B OHCI #5145 . Horh EHCI =884 T F 4 ifr, RA
L B R e B OE B I, AR A 4y OHCT #5148 4
AR BRI B R R, FEHIBOR [B] EHCI #6125 -

3.3 OTG

T 2P0500 [ OTG SRRt T

W FF HNP 5 SRP Hp¥;
B N DMA, G & AR 58 RI AT E OTG 5 47 it Z A1 3h & ;
B 7f device R, NmEEKE (480Mbps) ;
B /£ host BT, NBESCKFE# % (480Mbps) ;
B 7E device BT, 3CHF 10 MRUA Y endpoint, HH{A ERILH endpointO
SCREYE ) A g
B /£ device AT, T RN SCRE 4 4~ IN J7 19 )& 5l s
B 7f host #55F, 3KF 12 4 channel, H# AL E B> channel 17 A
B /£ host i\, 3C#F periodic OUT f&4i;
3.4 GMAC

Tt 2P0500 £ A GMAC #54#12%, B GMACO fl GMAC1, —#{EiZHE4s;
¥y b 5e 4 TE

3.5 SPI

HAT A B 8 12 1 SPLE AR BOR R 2 M AL BEAS . Tl il 4 LK S R 45 22 )
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M—Fh AW T, [, BT 5 O heE.

g8 2P0500 HE AT SPL 4%l 3 AT VR 4580,  FrsEdR iR Wikt . XT3k
IS, SPLYEHISRER T A% T 10 S asSMEA — Bt 2 SPI Flash (1) A 3
memory Z¥[A] . QIHCKEIX B memory 78] 53 BLAE BOOT JA sk, SALE A FHEK
TPl LB 0], T SRS AL R 25 A\ SPI Flash 53

LAR % TSP G 5 5 4 BEmAE 1 e

SCK(CPOL~0)

SCK(CPOL=1)

SDO(CPHA=0)  MSB LSB

SDO(CPHA=1) MSB LSB

K] 3.1 SPI 4l 8% O P

CSn

SCK nhnhnnhnnnnt ininininiaiiniainiaini
wo |5 A
!

MSB

K| 3.2 SPI Flash FréEiL 7

21 fr R AR EERLAE
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CSn
01 2 3 4 5 6 7 8 9 10 28 29 30 31
SCK Jutdul
o on @320
MSB
SDI High-Z.
CSn
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCK
Wdummybyte
SDO 00 e
Data 0 Data 1 %
SPL 7)6)5(4)3/2/1)0]7/6)5(4)3/2/1/0(7
MSB MSB MSB
P 3.3 SPI Flash i 52 7
CSn
01 2 3 4 5 6 7 8 9 18 19 20 21 22 23 24 25 26 27 28 29
SCK
Command
SDO — BB
SDI
P 3.4 SPI Flash X{[A] /O BEH /7
3.6 UART

Jeits 2P0500 4% T 8 A~ UART #&#il#%, B 1 M2 ThaEH H(UARTO), 14
PUZEH: I1(UARTL), 2 4 2 8 II(UART2/UART3), H 1 MEDhfes Ou] 81N
4 /N2 ZEH 1(UARTO. UART1. UART2. UART3 & ] UARTO #£11), 1 MIYZkH:
DR 2 4 2 4355 LI(UART1. UART3 5 UARTI $#:1), &%H i@t APB
B RRHELE .

UART #2321t 55 MODEM B H AR /M B & B AT I8 5 I Thae, Bl 74k
—EIFEANL, LLRS232 ARUESE ] B AT R BR BTG . i BT AR IR AT
HhHe 7S E B TollAr e SR % % 16550A.

22
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3.7 I:C

¢S 2P0500 FER/N I 12C #H, $3CREE . MRS, HEH TSRl 2F
Z I HAR R A 4

12C B 4% /2 HEE 2 SDA R SCL MBI AT B0 4R, R IERIHE IR .
a5 A AT AU AMME IR, R IR 2R 400kbps.

3.8 PRINTER

g 2P0500 BE R —MTENHE 1, SCHF JBIG8S iy, SCHF 8 BRAMSLHLE ],
SR RZAT T RE

3.9 SCANNER

Jeits 2P0500 £E R — MR, SCREE . (RGB) £47 Bt (segment) 1,
SO CIS. AFE i e

3.10 DA
gits 2P0500 L2 — ) DA HE%, CRF 4 B% 8 £ DA Bl HE K5

3.11 SDIO

Jeits 2P0500 ££ K SDIO/eMMC #5145, FT- SD/eMMC Memory. SDIO
RHEEE, SDIO0 X #F SD/eMMC Memory K33l
SDIO & — A HATEME T3, BRI & @ B AL 5 R S BEE FUR A&
. 52BN T
B FRRIEd R RIEE AT B A N
B )RR BIGEN B JE I iy A R RIS N B2 s
B ERSBIENER N B S, i B 2k k1% — e (512K Byte 58
B2 N, I H A IR ST IR s
B EERIENES SIS S NRFRRA, PR R 28 BN TR,
AN R A % () B 1 5K

D

4
i

23 fr R AR EERLAE

Loongson Technology Corporation Limited

«



Feimiil

LOONGSON TECHNOLOGY it 2P0500 4b FH 22 ¥ 3E F 4

BRI BN R e, RERIE T — PO

B BRI R PR, 8 S 2 kAT IR 4 N, U E
AN 2 IR 58 X IR 2 B E A

2 YOS B RN 2 B S B AT R R 2R AL

3.12 PMIO

JEits 2P0500 £ A — A ] 4mfE £ DhfE 10 (Programmable Multifunction IO,
PMIO) , LR fE#K PMIO.

AIFEPH A ThRE PMIO, —Z4IA& ik PMIO, AJSZH Timer, PWM Generator
GPIO A AFRAE T AR 2o

3.13 PWM

JEEs 2P0500 £ % 40 B kb o P R A At Sl 2, LR RIAR PWM.
fF—#% PWM LAERzH 7 e M E, RER PWM 3R] B ik o i
ARG S, RN S %S E 815 32 A 8dE % .

3.14 GPIO

gits 2P0500 356 139 4~ GPIO 5|, a5 HAThEEsI MEH, %845 5]
TE B AL FE A A 45 0 G e sh A e ThRE 51 i Ah,  HoAthThae 51 45 2Rl
GPIO Hi NIRZS, 4¥l 35 A58 Fh I N

3.15 HPET

TS 2P0500 FE K =N ERE T e I A, 32 Aiih- s, SCRE L AR, X
FF 2 AR I A

2 fr R AR EERLAE
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3.16 RTC

SEI IS B (RTC) Hun] AE R EHJSATERCE, 2 ERWrEE, 8ol
SR, DEERC AR LRI AT IE %84T, RTC HoTis T Bk T 10 5.

RTC 45548 32.768KHZ &dle 2 AR Bl I Bl T I 18045 2 i 497 DA
Lo FE A FE I AN B i, THIN AT RS R 2 0.1 A

3.17 BHIEEH

B2 2P0500 HLYEE BB R (i SR 48 ThAEE PRSI .

B RGN RIR SRR, SCiF 2 Mg )y (M4, OTG, HIEITREE).

B 7§F Dynamic Power Management (DPM) , ZhASMEREINFESE S|, LFE
754 NODE (CORE+SCACHE) . DDR. IMAGE. SCAN. SYS %5 Hi il
HL I

B 7§ Dynamic Frequency Scaling (DFS) , Ab¥E#34% DFS %, BHH W4T
Bl LA132 Kb P 8% M ST 4% 1 o

B RGN RG], B EPTE, Z2R 07T

W ROLR S PRI DR . SCHF 3 RARE LS

25 fr R AR EERLAE
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4 FIHBALRS P

4.1 KRB LBRF

Z2% FHB R TIHE.

|

]

|

VDD_I0 |
|

|

|

|

VDD /|

|

SYSRSTN (1) 2 —»

K 4.1 %R sl B RE

—_

VDD 10 f44%: VDD 3V3. VDD 3V3 USB. DDR VDDE/DDR VREF. PSU 3V3. VDD 3V3 DAC.
VDD 3V3 LVDS. VDD 3V3 THSENS.

2. VDDAS#E: VDD CORE. VDD 1V1 USB. VDD NODE PLL'. VDD DDR PLL®. VDD SOC PLL’.

. EIRVDD_T0. VDD LW P s by fp, 3 ool o e k.

4. SYSRSIN(DAE 5 ¥ A ZHE S Mike, F ERISMt LH 5.

(" PLLRA L IVEEEE R . 1. 2V At r i b s e 38 ) 5 A COREFE IR [R5 B H. )

R 4-1 R A3 LR ER

i | 28 K Wi e
t0 10 HL AR e i) )
1 CORE FELJ& - H 5 %1 t1 —t0>10us | 10 HJFEZES T CORE FLYRALHL
9 SYSRSTN (1) i 5 firit %I | t2 —t1>5ms | SYSRSTN FZEL7E CORE 33 Fa i fa
T Ja R AL
26 R R EARHERLAD
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4.2 BB T

e A2 N
POWER
- =
SYSRSTN()
|
i j— s
RSTN(INNER) | H-value L-value H-value
Kl 42 AL E
*

1. POWERELFE T A HIHEH
2. RSTN(INNER) WS R A7 EAMT EAE S5 HES < Jaid— B atiR J5 i hx .

x 4- 2 RENR PR

PRCHT | B8 BN Vi

t1 SYSRSTN AR A B Z1|

t2 SYSRSTN ZF &5yt % | t2—t1 > Ims | SYSRSTN £+ A% L 1 B 8] 35
KT 1ms B

t3 RSTN (INNER) t3 -2 <2ms | NIEALRERI ZIA B T
SYSRSTN & A7 J5 2ms

27 fr R AR EERLAE
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5 EASSRFME

5.1 HJE

5.1.1 #EFTAEFAF

RS- VAR TAF R LR

Loongson Technology Corporation Limited

BIR g Min. {Tllyiﬂ Max. (%ﬁjﬁj ?Sﬁé )
VDD_CORE B3 LR 1.05V | 1.1V | 1.15V 1500mA
RTC_VDD RTC 2.55V | 27V | 2.85V 10uA
VDD _3V3 SOC 4% 10 H i 3.15V | 33V | 345V 500mA
VDDIO DDR DDR3 10 HJF 142V | 1.5V | 158V 500mA
DDR_VREF DDR3 VREF 0.72V | 0.75V | 0.78V TBD
VDD_1V1_USB USB vp 1 vptx HLiE 1.05V | L1V | 115V 100mA
VDD 3V3 USB USB vph LK 3.15V | 3.3V | 345V 100mA
OTG_VBUS OTG #1115V fH a5 485V | 5V | 515V TBD
VDD 3V3 DAC DA #2 P HLJR 3.15V | 3.3V | 345V TBD
VDD 3V3_LVDS LVDS #% M, HL IR 3.15V | 3.3V | 345V TBD
VDD _3V3 THSENS | THSENS LS | 3.15V | 3.3V | 345V TBD

L15V! | 12V! | 125V
VDD NODE PLL | NODE PLL HiJ4
1.05V2 | 1.1V2 | 1.15V2
VDD_DDR_PLL DDR PLL Hig LISVE| 12V2 ] 125V oA
1.05V2 | 1.1V2 | 1.15V2
LISV | 12V! | 1.25V!
VDD _SOC PLL SOC PLL HiJ§
1.05V2 | 1.1V2 | 1.15V2
PR s AL A RS R . -40°C~-10C, HEFE TR s
PRVE *: AZAHEAE A OE PR VG . —10°C~ 85°C, HEFE R B .
5.1.2 #XRRHEE
*5-2 4 mOKBUEE
e ik & | BK | BAL
VDD_CORE SOC 3 HIF -0.3 1.25 \Y%
RTC VDD RTC 5 HLiE -0.3 3.0 A
VDD _3V3 SOC 1 10 H 03 | 3.47 \Y
VDDIO DDR DDR3 10 HJF -0.3 1.7 A
DDR_VREF DDR3 % Hi & 03 | 078 \Y%
2 et R AR AR E
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S it by R | BK | B
VDD 1V1_USB USB vp Al vptx LI | -0.3 1.21 \Y
VDD 3V3 USB USB vph HJ -0.3 3.47 A
VDD 3V3 DAC DA #2 P HLJR 03 | 347 \Y%
VDD 3V3 LVDS LVDS #: OB HEE | -0.3 3.47 \Y%
VDD 3V3 THSENS | THSNES 4L e -0.3 3.47 A
VDD PLL PLL 540 H s -0.3 1.3 \Y%
ESD CrgEnTE - 2000 |V
Tstg ez AlnYics -55 125 T
5.1.3 DIFBRE KAl
& 5-3 0 7 DhFEAE A
BATHER %M (3Rl 257C) TIFE(W)
CPU 1.1V, 700MHz; DDR 400MHz
USB. GMAC #4H F &%
LR 12T SPEC CPU2000 1.5W
BT BHRFFTIRIRES
&P Thie

5.2 ZERB

5.2.1 HIgSERHh

K 5.1 I 225 I Bl oY

i 248 Eii 5%y B/ = IN XA
Vih WA E P E 2.0 -
Vil AN P i - 0.8
SYS_CLK T cyc IS e A 9.99 10.01 ns
T hi e HL ST (] 40%T cyc 60%T _cyc ns
T low % RSP (] 40%T cyc 60%T cyc ns
» FA R AR HERAD
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B SH i3} B/ BA Hpr
Tslew FI=E 1 4 V/ns
Tecjitter JEBRE R ) - 100 ps
Vih WA EPE 2.0 -
Vil WAL E - 0.8
T cyc P i ] 4 30 - ns
JTAG_TCK — -
T hi i FL P (] 40%T cyc 60%T cyc ns
T low A1 HEL S B ] 40%T cyc 60%T cyc ns
Tslew FI=E 1 4 V/ns
Vih i N e LT R 2.0 - \Y
Vil i A L L - 0.8 \Y
T cyc IS e A 30 ns
SYS TESTCLK —
T hi fe1 FELSPA B (1] 40%T cyc 60%T cyc ns
T low AR FEL~T- B 1) 40%T cyc 60%T cyc ns
Tslew R 1 4 V/ns
522 ENSHR B
vmax [ s
Verossmax |/ S VO S |/
Verossmin__[[| TVoossdelia o\
vmin
Kl 5.2 Z5ZHRENEIE
A& ¥ i3} B/ ®A Hhr
Vrange Har N FEL R Y L (PR3 -0.3 1.15 \%
Vcrossrange | 38 X /3G -100 100 mV
Vcrossdelta | _EFHAT Veross 2833 - 140 mV
T cyc IR e A 9.847 10.203 ns
USB_REFCLK Duty cycle sl a 40 60 %
Vih EINE +150 - mv
Vil ZE K - -150 mv
Tecjitter JEBATA ] 5) - 30 ps
Tslew FIZE 0.6 4 V/ns
30

s PR AR AR AT
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5.3 DDR3 W78 O

53.1 HFENERTIERMG

*5-4 WEFEER T/ERM

Symbol Parameter Min. Typ. Max. Unit
VDD Supply Voltage 1.42 1.5 1.58 v
VDDQ Supply Voltage for Output 1.42 1.5 1.58 v

5.3.2 AHMBEFRIBEM N\ BF

5.3.2.1 ks 5 ISR B\ HLT

R 5-5 PR S A0 AL o {E S A AU EL R A P

DDR3-800/1066/1333/1600
Symbol Parameter Unit
Min Max

VIH.CA(DC100)| DC input logic high Vref +0.100 VDD v

VIL.CA(DC100)| DC input logic low VSS Vref - 0.100 v

VIH.CA(AC175)| AC input logic high Vref +0.175 Note 2 v

VIL.CA(AC175)| AC input logic low Note 2 Vref-0.175 v

VIH.CA(AC150)| AC input logic high Vref +0.150 Note 2 v

VIL.CA(AC150)| AC input logic low Note 2 Vref - 0.150 v

VRefCA(DC) Reference Voltage for ADD, CMD inputs 0.49 * VDD 0.51 * VDD A%

#* 5-6 DQ 1 DM i {5 5 {28 Ji Al L A\ L~
DDR3-800, DDR3-1066 DDR3-1333, DDR3-1600
Symbol Parameter Unit
Min Max Min Max
VIH.DQ(DC100)DC input logic high Vref + 0.100 VDD Vref +0.100 VDD v
VIL.DQ(DC100)|DC input logic low VSS Vref - 0.100 VSS Vref - 0.100 v
VIH.DQ(AC175)|AC input logic high Vref+0.175 - - - A%
VIL.DQ(AC175)|AC input logic low - Vref-0.175 - - \%
VIH.DQ(AC150)/AC input logic high Vref +0.150 - Vref +0.150 - A%
VIL.DQ(AC150)|AC input logic low - Vref-0.150 - Vref-0.150 \
VReDQ(DC) gg’egnMcein\;‘ﬁ::ge for 0.49*VDD | 051*VDD | 049*VDD| 0.51*VDD| V
5.3.2.2 ZZ5ME 5 WIS IR BTN LT
3 — _ ¥
o R EE AR AR AT
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vIH.DIFF.."l.C.MIN R . T

VIH.DIF FMIN —f————————~— —— "~~~ T ————————-

i_ half cycle

lI""'IIIL.I.'.HF T e R i ot R ey T P PR s AT ol R i o i SR

UIL.DIFF.F\C.M T o T o o P v

Differential Input Voltage (i.e. DQS - DQSH, CK - CK#)

Kl 5.3 ac-swing Fll ac-level B} [A] g (tDVA) [ 2453 5E X

R 5-7 ZZAMERREZ DA HF

DDR3-800,1066 .
Symbol Parameter Unit
Min Max
VIHdiff Differential input high +0.200 note 3 \%
VILdiff Differential input logic low Note 3 -0.200 v
VIHdiff(ac) [Differential input high ac 2 x (VIH(ac) - Vref) | Note 3 v
VILdiff(ac) [Differential input low ac note 3 2 x (VIL(ac) - Vref) | V

5323 ZE TR R B

SN T BRAIE T A B SR AR R I A R SR N R DL A R = S L, NS
MR ZES NG S (CK, CK# M1 DQS, DQS#) AL E 5-8 %
Ko ZESPEINIIAE X i B VIX A 2 AN S BR 1928 X R I FIAMEE (S 5 1)
VDD Fl VSS 2 [8] ) ] s Ab 3RS .

32 fr R AR EERLAE

Loongson Technology Corporation Limited

«



Fein izl

LOONGSON TECHNOLOGY Tt 2P0500 Ab T 22 5 32 F i

VDD

- — — —CK#, DQS#

K 5.4 Vix X

# 5-8 EEiNES(CK, DQS)AE X A H &

DDR3-800, DDR3-1066,
Symbol Parameter DDR3-1333, DDR3-1600 Unit
Min. Max.
Differential Input Cross Point Voltage relative to VDD/2 for -150 150 mV
VIX
CK,CK# -175 175 mV
Differential Input Cross Point Voltage relative to VDD/2 for
VIX DQS, DQS# -150 150 mV

5.3.3 HRMEREBEHHEF

5.3.3.1 s 5 A2 A B S H ER P
£ 5-9 FIREEMACT E R T

Symbol Parameter DDR3-800, 1066, 1333, and Unit
1600
VOH(DC) | DC output high measurement level (for IV curve linearity) 0.8 x VDDQ \%
VOM(DC) | DC output mid measurement level (for IV curve linearity) 0.5x VDDQ A"
VOL(DC) | DC output low measurement level (for [V curve linearity) 0.2 x VDDQ \
VOH(AC) | AC output high measurement level (for output SR) VTT + 0.1 x VDDQ A"
VOL(AC) | AC output low measurement level (for output SR) VTT -0.1 x VDDQ \%
5.3.3.2 Z51HE 5 WAS I B 4 H -
K 5-10 Zor 55 AS T B s H P
DDR3-800, 1066, 1333, .
Symbol Parameter and 1600 Unit
VOHdJiff(AC) | AC differential output high measurement level (for output SR) +0.2 x VDDQ A"
VOLdiff(AC) | AC differential output low measurement level (for output SR) -0.2x VDDQ A"
5.3.3.3 HuuindE 5 g AR
VERI Pl B2 3, Rm(E 5 N R0 B T e AR 28 1) 8 SO
¥

33 fr R AR EERLAE
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MEAE VOL (AC) A1 VOH (AC) ZIa], tn# 5-11 F1E 5.4 Fiw.

R 5-11 Fum {5 4 AR E X

Measured
Description Defined by
from to
Single-ended output slew rate for rising edge VOL(AC) VOH(AC) | [VOH(AC)-VOL(AC)]/ DeltaTRse
Single-ended output slew rate for falling edge VOH(AC) VOL(AC) | [VOH(AC) - VOL(AC)] / DeltaTFse
Delia TRss
] I
I
|
|
|
= I
g |
5 g P ——— W
W ¥ oM A
= I
&
i}
°
=
5 v
% TT
o
E I
I
[T
o r
B e e e e ke e S Vounc
= I
ol 1
1
i
i
1
i
‘ "
Delta TFse
Kl 5.5 Hmdm AR E X
R 5-12 o e AR
DDR3-800 DDR3-1066
Parameter Symbol Unit
Min. Max. Min. Max.
Single-ended Output Slew Rate SRQse 2.5 5 2.5 5 V/ins
5.3.3.4 ZE0p i HHRER
* 5-13 Zohmh AR E X
Measured
Description Defined by
from to
Differential output slew rate for rising . . [VOHJiff(AC) -
edge VOLAIfftAC) | VOHdIfRAC) VOLJiff(AC)]/DeltaTRdiff
Differential output slew rate for falling . . [VOHJIff(AC) -
edge VOHUIff(AC) | VOLAiff(AC) VOLdiff(AC)]/DeltaTFdiff
N/
34 v
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Celta TRAiff
: ]
g
§ .."II OEdffAC)
r
= I
& I
o~ 0
<
- I
a ]
=
o |
R
E’ ! v CLAMAC)
& I
= I
O |
I
I
I
|
I
i

Delta TFdiff
K 5.6 ZofH AR E X

# 5-14 EoHRRR

DDR3-800 DDR3-1066 DDR3-1333 DDR3-1600 Unit
nits
Parameter Symboll Min| Max| Min| Max | Min| Max | Min | Max
Differential Output Slew Rate| SRQiff 5 10 5 10 5 10 TBD 10 V/ns
5.3.3.5 BT iR
R 5-15 Huhb Az ) 5] B 5SS B/ R e
Paramet DDR3- | DDR3- | DDR3- | DDR3- Units
arameter 800 | 1066 | 1333 | 1600
Maximum peak amplitude allowed for overshoot area. 0.4 0.4 0.4 0.4 \%
Maximum peak amplitude allowed for undershoot area. 0.4 0.4 0.4 0.4 \%
Maximum overshoot area above VDD 0.67 0.5 0.4 0.33 V-ns
Maximum undershoot area below VSS 0.67 0.5 0.4 0.33 V-ns
(A0-A15, BA0-BA3, CS#, RAS#, CAS#, WE#, CKE, ODT)
"
35 TR - e V
it AR R R AR AT
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Maximum Amplitude
Overshoot Area
Voo
Volts
) Vss

Undershoot Area

Maximum Amplitude
Time (ns)

B 5.7 Mtk AR bR e S

*5-16 WP, HdE, dEiEA

B A5 5 B2 L/ T e

DDR3-|DDR3-|DDR3-DDR3- Units
800 | 1066 | 1333 | 1600
Maximum peak amplitude allowed for overshoot area. 0.4 0.4 0.4 0.4 v
Maximum peak amplitude allowed for undershoot area.| 0.4 0.4 0.4 0.4 v
Maximum overshoot area above VDDQ 0.25 0.19 0.15 0.13 V-ns
Maximum undershoot area below VSSQ 0.25 0.19 0.15 0.13 V-ns
(CK, CK#, DQ, DQS, DQS#, DM)
Maximum Amplitude Overshoot Area

Undershoot Area

Maximum Amplitude

K 5.8 Bef, HdE, kb

5.3.3.6 ODT B} J5 58 X

Time (ns)

WA 5 IR ASUR B AR e S

* 5-17ODT B JFE X

Symbol Begin Point Definition End Point Definition Figure
Rising edge of CK -CK# defined by the . .
tAON end point of ODTLon Extrapolated point at VSSQ Figure 103
Rising edge of CK -CK# with ODT being . .
tAONPD first registered high Extrapolated point at VSSQ Figure 104
Rising edge of CK -CK#defined by the End point: Extrapolated point at .
tAOF end point of ODTLoff VRTT Nom Figure 105
Rising edge of CK -CK# with ODT being | End point: Extrapolated point at .
tAOFPD first registered low VRTT Nom Figure 106
Rising edge of CK -CK# defined by the s .
tADC end point of ODTLcnw, ODTLcwn4 or End point: Extrapolated point at . Figure 107
VRTT Wrand VRTT Nom respectively
ODTLcwn8
36 v
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#* 5-18 ODT W /Pl =M S H W E

Measured Parameter RTT_Nom Setting RTT_Wr Setting VSW1[V] VSW2[V]
RZQ/4 NA 0.05 0.10
tAON
RZQ/12 NA 0.10 0.20
RZQ/4 NA 0.05 0.10
tAONPD
RZQ/12 NA 0.10 0.20
RZQ/4 NA 0.05 0.10
tAOF
RZQ/12 NA 0.10 0.20
RZQ/4 NA 0.05 0.10
tAOFPD
RZQ/12 NA 0.10 0.20
tAD RZQ/12 RZQ/2 0.20 0.30

Begin point: Rising edge of CK - CK
defined by the end point of ODTLon

CK

CK

DQ, DM
DQS,DQS
TDQS, TDQS

End point: Extrapolated point at VSSQ
K 5.9 tAON [I5E X

Begin point: Rising edge of CK - CK with
QDT being first registered high

=7\
/ \

DQ, DM
DQsS,DQS
TDQS, TDQS

End point: Extrapolated point at V350

37 fr R AR EERLAE
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K 5.10 tAONPD 5 X

Begin point: Rising edge of CK - CK
defined by the end point of ODTLoff

CK

CK

DQ, DM

DQS,DGS Ve

TDQS,TDQS

Bl 5.11 tAOF K X

Begin point: Rising edge of CK - CK with
ODT being first registered low

CK

CK

DQ, DM

DQS,Das Ve,

TDQS, TDQS

K 5.12 tAOFPD 5 X
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Begin point: Rising edge of CK - CK Begin point: Rising edge of CK - CK defined by
defined by the end point of ODTLcnw the end point of ODTLcwn4 or ODTLown8
CK
CK
DQ, DM End point: -
vy Extrapolated
DQsS,DQSs :
= oint at VRTT_Nom
TDQS,TDQS -

End point: Extrapolated point at VRTT_Wr
' ' VSsSQ—
5.13 tADC HI5E X
5.3.4 IDD F1 IDDQ HTEHISHORMIR K
# 5-19 IDD Al IDDQ I & & I PP
Symbol DDR3-800[DDR3-1066  |[DDR3-1333 DDR3-1600 Unit
5-5-5|6-6-6 6-6-6|7-7-7|8-8—8 7-7-7|8-8-8|9-9-9|10-10-10 s-s-s|9-9-9|10-10-10|11-11-11
tCK 2.5 1.875 L5 1.25 ns
CL s b6 7 B |7 B o o 8 o o 11 nCK
nRCD s b6 7 B |7 B o o 8 o o 11 nCK
nRC 20 1 6 7 P8 [31 | 32333 [34 36 [37 [38 39 nCK
nRAS 15 20 24 08 nCK
nRP 5 |6 6 |7 |8 7 |8 |9 |1o 8 |9 |10 |11 nCK
nFAW |[1KBpagesize |16 20 20 24 nCK
2KB page size[20 27 30 32 nCK
nRRD| 1KB page size[4 4 4 S nCK
2KB page size|4 6 5 6 nCK
nRFC 512 Mb 36 48 60 72 nCK
nRFC 1 Gb 44 59 74 38 nCK
nRFC 2 Gb 64 86 107 128 nCK
nRFC 4 Gb 120 160 200 240 nCK
nRFC 8 Gb 140 187 234 280 nCK
3 H R R AR AT
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5.3.5 BN/ BA
R 5-20 N/ A
DDR3-800 | DDR3-1066 | DDR3-1333 | DDR3-1600
Parameter Symbol Units
Min | Max | Min | Max | Min | Max | Min | Max
Input/output capacitance (DQ,
DM, DQS, DQSH#, Cio 1.5 3.0 1.5 127 |15 | 25| 15| 23 | pF
TDQS,TDQS#)
Iélllz‘;tcapa‘”tance’ CK and Cck 08 | 16 | 08 | 1.6 | 08 | 1.4 | 08 | 1.4 | pF
Input capacitance delta, CK
and CK# CbCk 0 0.15 0 |015| 0 | O0.15 0 | 0.15]| pF
Input/output capacitance delta
DQS and DQS# CDDQS 0 0.2 0 0.2 0 | 0.15 0 | 0.15]| pF
Input capacitance, (CTRL,
ADD, CMD input-only pins) C1 0.75 14 1075 |135(075| 13 |075| 13 | pF
Input capacitance delta, (All
CTRL input-only pins CDI_CTRL -0.5 03 | -05]|03]|-04| 02 |-04| 02 | pF
Input capacitance delta, (All
ADD/ CMD input-only pins) Cpr AapD cMD | -0.5 0.5 05105 |-04] 04 |-04] 04 pF
Input/output capacitance delta,
DQ, DM, DQS, DQS#, Cpio -0.5 03 |-05|03]-05]| 03 |-05]| 03 | pF
TDQS, TDQS#
Input/output capacitance of
70 pin Czq - 3 - 3 - 3 - 3 pF
5.3.6 RIFSH
% 5-21 DDR3 Rl# &%

Parameter Symbol 512Mb | 1Gb | 2Gb | 4Gb | 8Gb Unit
REF command to ACT or REF {RFC 90 | 110 | 160 | 300 | 350 | ms
command time

o ) 0<TCASE<S85 7.8 7.8 7.8 7.8 7.8 us
Average periodic refresh interval | tREFI

85<TCASE<95 39 3.9 39 3.9 3.9 us

5.3.7 WERIEE S

#* 5-22 DDR3-800 Speed Bins and Operating Conditions
Speed Bin DDR3-800D DDR3-800E
CL - nRCD - nRP 5-5-5 6-6-6 Unit
Parameter Symbol Min. Max. Min. Max.
Internal read command to first data tAA 12.5 20 15 20 ns
ACT to internal read or write delay time tRCD 12.5 — 15 — ns
PRE command period tRP 12.5 — 15 — ns
ACT to ACT or REF command period tRC 50 — 52.5 — ns
ACT to PRE command period tRAS 37.5 9 * tREFI 37.5 | 9 *tREFI ns
CL=5 CWL=5 tCK(AVG) 2.5 33 3.0 33 ns
CL=6 CWL=5 tCK(AVG) 2.5 33 2.5 33 ns
Supported CL Settings 5,6 5,6 nCK
Supported CWL Settings 5 5 nCK
40 TR . s v
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#* 5-23 DDR3-1066 Speed Bins and Operating Conditions
Speed Bin DDR3-1066E DDR3-1066F DDR3-1066G
CL - nRCD - nRP 6-6-6 7-7-7 8-8-8 Unit
Parameter Symbol Min. Max. Min. Max. Min. Max.
gtgl;‘;f{iz:d command) - 11.25 20 13.125 20 15 20 ns
At i(‘gg;ﬂ;f:d RCD | 1125 — 13.125 — 15 — ns
PRE command period tRP 11.25 — 13.125 — 15 — ns
ACT to ACT or REF {RC 48.75 — 50.625 — 525 — ns
command period
sgif) é" PRE command] g o g 375 | 9*REFI | 375 | O9*REFI | 375 | 9*(REFI | ns
CWL=5 | tCK(AVG) 2.5 33 3.0 3.3 3.0 33 ns
=3 CWL=6 tCK(AVG) Reserved Reserved Reserved ns
CL—6 CWL=5 | tCK(AVG) 2.5 33 2.5 | 33 2.5 33 ns
CWL=6 tCK(AVG) 1.875 <2.5 Reserved Reserved ns
B CWL=5 tCK(AVG) Reserved Reserved Reserved ns
T Towi—s | wkave) | 1875 X 1875 | <25 Reserved ns
CL—3g CWL=5 tCK(AVG) Reserved Reserved Reserved ns
CWL=6 | (CKAVG) | 1875 | <25 1875 | <25 1875 | <25 ns
Supported CL Settings 5,6,7,8 5,6,7,8 5,6,8 nCK
Supported CWL Settings 5,6 5,6 5,6 nCK
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#* 5-24 DDR3-1333 Speed Bins and Operating Conditions
SpeedBin DDR3-1333F |, p3.1333G DDR3-1333H DDR3-1333J
(optional) (optional)
CL-nRCD-nRP 7-7-7 9-9-9 10-10-10 Unit
Parameter Symbol | min max min max min max min max
Internal read command to AA 10.5 20 12 20 13.5(13.125)5.1 20 15 20 ns
first data 1
ACT tf) internal .read or /RCD 105 o 12 o 13.5(13.125)5.1 _ 15 _ ns
write delay time 1
PRE command period IRP 10.5 — 12 — 13'5(131‘125)5’1 — 15 — ns
ACT to ACT or.REF RC 46.5 o 48 _ 49.5(49.125)5,1 _ 51 _ ns
command period 1
ACTto ile{r};:oflommand mAs | 36 |9%REFI| 36 | 9*REFI 36 9*REFI | 36 | 9*REFI| ns
L5 CWL=5 ICK(AVG) | 2.5 33 2.5 33 3.0 33 3.0 33 ns
CWL=6,7 | {CK(AVG) Reserved Reserved Reserved Reserved ns
CWL=5 ICK(AVG) | 2.5 33 2.5 33 2.5 33 2.5 33 ns
CL=6 CWL=6 ICK(AVG) | 1.875 | <2.5 Reserved Reserved Reserved ns
CWL=7 ICK(AVG) Reserved Reserved Reserved Reserved ns
CWL=5 ICK(AVG) Reserved Reserved Reserved Reserved ns
1.875 <2.5
CL=7 CWL=6 1CK(AVG) | 1.875 | <2.5 | 1.875 <2.5 - Reserved ns
(Optional)s,11
CWL=7 tCKAVG) | 1.5 | <1.875 Reserved Reserved Reserved ns
CWL=5 {CK(AVG) Reserved Reserved Reserved Reserved ns
CL=8 CWL=6 ICK(AVG) | 1.875 | <2.5 1.875 <2.5 1.875 | <2.5 1.875 <2.5 ns
CWL=7 ICKAVG) | 1.5 | <1.875| 1.5 |<1.875 Reserved Reserved ns
CL=9 CWL=5,6 | tCK(AVG) Reserved Reserved Reserved Reserved ns
CWL=7 CK(AVG) | 1.5 | <1.875| 1.5 | <1.875 1.5 | <1.875 Reserved ns
CWL=5,6 | tCK(AVG) Reserved Reserved Reserved Reserved ns
CL=10 15 | <1875| 15 | <1.875 15 | <1875 ns
CWL=7 tCK(AVG) - - - 1.5 <1.875
(Optional) (Optional) (Optional) ns
Supported CL Settings 5,6,7,8,9,(10) 5,6,7,8,9,(10) 5,6,8,(7),9,(10) 5,6,8,10 ncK
Supported CWL Settings 5,6,7 5,6,7 5,6,7 5,6,7 ncK
Y
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#* 5-25 DDR3-1600 Speed Bins and Operating Conditions

SpeedBin D]()olr)fi-ol::l‘;(; DDR3-1600H DDR3-1600J DDR3-1600K
CL-nRCD-nRP 8-8-8 9-9-9 10-10-10 11-11-11 Unit
Parameter Symbol min max min max min max min max
Inte“tlglfff;dd‘;‘t’;“mand tan 10 20 11.25 20 12.5 20 |1373U312951 90 | ns
OAerfrf; ‘géf;“y‘iluf:d RCD 10 — 12 | — 12.5 — 37— g
PRE command period|  rp 10 — 11.25 — 12.5 — 37U ] g
‘icogg QSEC‘;;O%EF RC 45 — | 4625 | — 475 il AR I
ACT to PRE command] o 35 |9%REFI| 35 [9%REFI| 35 |9*REFI 35 2% | ns
period tREFI
B CWL=5 tCK(AVG) 2.5 33 2.5 33 2.5 33 3.0 33 ns
cL=3 CWL=6,7,8| tCK(AVG) Reserved Reserved Reserved Reserved ns
CWL=5 {CK(AVG) 2.5 33 2.5 33 2.5 33 2.5 33 ns
CL=6 CWL=6 ICK(AVG) 1.875 <2.5 1.875 <2.5 Reserved [Reserved ns 12348
CWL=7,8 ICK(AVG) | Reserved Reserved Reserved Reserved ns
CWL=5 ICK(AVG) | Reserved Reserved Reserved Reserved ns
1.875 <25
CWL=6 {CK(AVG) 1.875 <2.5 1.875 <2.5 1.875 <2.5 ns
cL=7 (Optional)s,i1
CWL=7 1CK(AVG) 1.5 <1.875 Reserved Reserved Reserved ns
CWL=8 1CK(AVG) Reserved Reserved Reserved Reserved ns
CWL=5 ICK(AVG) Reserved Reserved Reserved Reserved ns
CWL=6 ICK(AVG) 1.875 <2.5 1.875 <2.5 1.875 <2.5 1.875 <25 | ns
cL=3% CWL=7 ICK(AVG) 1.5 <1.875 1.5 <1.875 | Reserved |Reserved ns 123438
CWL=8 tCK(AVG) 1.25 <1.5 Reserved Reserved Reserved ns
CWL=5,6 | tCK(AVG) Reserved Reserved Reserved Reserved ns
1.5 <1.875
CL=9 CWL=7 1CK(AVG) 1.5 <1.875 1.5 <1.875 1.5 <1.875 ns
(Optional)s,11
CWL=8 {CK(AVG) 1.25 <l.5 1.25 <l.5 Reserved Reserved ns
CWL=5,6 {CK(AVG) Reserved Reserved Reserved Reserved ns
CL=10| CWL=7 {CK(AVG) 1.5 <1.875 1.5 <1.875 1.5 <1.875 1.5 <1.875| ns
CWL=8 1CK(AVG) 1.25 <1.5 1.25 <1.5 1.25 <1.5 Reserved ns
CWL=5,6,7| tckAvG) | Reserved Reserved Reserved Reserved ns
CL=11 1.25 <L.5 1.25 <L.5 1.25 <L.5 ns
CWL=8 ICK(AVG) 1.25 <l1.5
(Optional) (Optional) (Optional) ns
Supported CL Settings 5,6,7,8,9,10,(11) 5,6,7,8,9,10,(11) 5,6,7,8,9,10, 5,6,7,8,9,10,(11) ncK
Supported CWL Settings 5,6,7,8 5,6,7,8 5,6,7,8 5,6,7,8 ncK
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5.3.8 DDR3 KBt FES%

% 5-26 Timing Parameters by Speed Bin

DDR3-800 DDR3-1066 DDR3-1333 DDR3-1600
Parameter Symbol Units
Min | Max Min Max Min Max Min Max
Clock Timing
Minimum Clock
Cycle Time tCK(DLL_OFF) 8 - 8 - 8 - 8 - ns
(DLL off mode)
Average Clock
Period {CK(ave) ps
Average high
pulse width tCH(avg) 0.47 0.53 0.47 0.53 0.47 0.53 0.47 0.53 tCK(avg)
Average low
pulse width tCL(avg) 0.47 0.53 0.47 0.53 0.47 0.53 0.47 0.53 tCK(avg)
tCK(avg) | tCK(avg) | tCK(avg) |tCK(avg|tCK(avg|tCK(avg [tCK(avg [tCK(avg
Absolute Clock {CK (abs) min + max + min+ |)max+ | )min+ |)max + | )min+ |)max +
Period abs tJIT(per)m| tJIT(per) [tJIT(per)m|tIIT(per)|tIIT(per)|tJIT(per)|tIIT(per)|tJIT(per) ps
in max in max min max min max
Absolute clock
HIGH pulse tCH(abs) 0.43 - 0.43 - 0.43 - 0.43 - tCK(avg)
width
Absolute clock
LOW pulse tCL(abs) 0.43 - 0.43 - 0.43 - 0.43 - tCK(avg)
width
Jcii?ecrk Period JIT(per) -100 100 90 90 -80 80 -70 70 ps
Clock Period
Jitter during
DLL locking tIIT(per,lck) -90 90 -80 80 -70 70 -60 60 ps
period
Cycle to Cycle
Period Jitter tJIT(cc) 200 180 160 140 ps
Cycle to Cycle
Period Jitter
during DLL tJIT(cc,lck) 180 160 140 120 ps
locking period
Duty Cycle Jitter|  tJIT(duty) - - - - - - - - ps
Cumulative error| - ppp o) -147 147 -132 132 | -118 | 118 | -103 | 103 ps
across 2 cycles
Cumulative error|  ppp 30r) -175 175 -157 157 | -140 | 140 | -122 | 122 ps
across 3 cycles
Cumulative error| - pp g 4ner) -194 194 -175 175 | -155 | 155 | -136 | 136 ps
across 4 cycles
Cumulative error|  ppp 500r) 209 209 -188 188 | -168 | 168 | -147 | 147 ps
across 5 cycles
Cumulative error| - pp p per) 222 222 -200 200 | -177 | 177 | -155 | 155 ps
across 6 cycles
Cumulative error| - pp p 7000 232 232 209 209 | -186 | 186 | -163 163 ps
across 7 cycles
Cumulative error|  ppp gner) 241 241 217 217 | -193 | 193 | -169 | 169 ps
across 8 cycles
Cumulative error|  ppp ger) 249 249 224 224 | 200 | 200 | -175 | 175 ps
across 9 cycles
"
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Cumulative error
across 10 cycles

tERR(10per)

-257

257

-231

231

-205

205

-180

180

ps

Cumulative error
across 11 cycles

tERR(11per)

-263

263

-237

237

-210

210

-184

184

ps

Cumulative error
across 12 cycles

tERR(12per)

-269

269

-242

242

-215

215

-188

188

ps

Cumulative error
acrossn =13,
14...49,50
cycles

tERR(nper)

tERR(nper

Jmin = (1
+

0.681In(n))
*k

tJIT(per)m
in

tERR(nper

Jmax = (1
+

0.68In(n))
*

tJIT(per)m
ax

ps

24

Data Timing

DQS, DQS# to
DQ skew, per
group, per access

tDQSQ

200

150

125

100

ps

DQ output hold
time from DQS,
DQS#

tQH

0.38

0.38

0.38

0.38

tCK(avg)

DQ low-
impedance time
from CK, CK#

tLZ(DQ)

-800

400

-600

300

-500

250

-450

225

ps

DQ high
impedance time
from CK, CK#

tHZ(DQ)

400

300

250

225

ps

Data setup time
to DQS, DQS#
referenced to
Vih(ac) / Vil(ac)
levels

tDS(base)AC17
5

75

25

ps

Data setup time
to DQS, DQS#
referenced to
Vih(ac) / Vil(ac)
levels

tDS(base)AC15
0

125

75

30

10

ps

Data hold time
from DQS,
DQS# referenced
to Vih(dc) /
Vil(dc) levels

tDH(base)DC10
0

150

100

65

45

ps

DQ and DM
Input pulse
width for each
input

tDIPW

600

490

400

360

ps

Data Strobe

Timing

DQS,DQS#
differential
READ Preamble

tRPRE

0.9

Notel9

0.9

Notel9

0.9

Notel9

0.9

Notel9

tCK(avg)

DQS, DQS#
differential
READ
Postamble

tRPST

0.3

Notell

0.3

Notell

0.3

Notell

0.3

Notell

tCK(avg)
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DQS, DQS#
differential
output high time

tQSH

0.38

0.38

0.40

0.40

tCK(avg)

DQS, DQS#
differential
output low time

tQSL

0.38

0.38

0.40

0.40

tCK(avg)

DQS, DQS#
differential
WRITE
Preamble

tWPRE

0.9

0.9

0.9

0.9

tCK(avg)

DQS, DQS#
differential
WRITE
Postamble

tWPST

0.3

0.3

0.3

0.3

tCK(avg)

DQS, DQS#
rising edge
output access
time from rising
CK, CK#

tDQSCK

-400

400

-300

300

-255

255

-225

225

ps

DQS and DQS#
low-impedance
time (Referenced
from RL - 1)

tLZ(DQS)

-800

400

-600

300

-500

250

-450

225

ps

DQS and DQS#
high-impedance
time (Referenced
from RL + BL/2)

tHZ(DQS)

400

300

250

225

ps

DQS, DQS#
differential input
low pulse width

tDQSL

0.45

0.55

0.45

0.55

0.45

0.55

0.45

0.55

tCK(avg)

DQS, DQS#
differential input
high pulse width

tDQSH

0.45

0.55

0.45

0.55

0.45

0.55

0.45

0.55

tCK(avg)

DQS, DQS#
rising edge to
CK, CK# rising
edge

tDQSS

-0.25

0.25

-0.25

0.25

-0.25

0.25

-0.27

0.27

tCK(avg)

DQS, DQS#
falling edge
setup time to
CK, CK# rising
edge

tDSS

0.2

0.2

0.2

0.18

tCK(avg)

DQS, DQS#
falling edge hold
time from CK,
CK# rising edge

tDSH

0.2

0.2

0.2

0.18

tCK(avg)

Command and Address Timing

DLL locking
time

tDLLK

512

512

512

512

nCK

Internal READ
Command to
PRECHARGE
Command delay

tRTP

max(4nCK
, 7.5ns)

max(4nCK
,7.5ns)

max(4n
CK,7.5n

s)

max(4n
CK,7.5n

s)

Delay from start
of internal write
transaction to
internal read
command

tWTR

max(4nCK
, 7.5ns)

max(4nCK.
,7.5ns)

max(4n
CK,7.5n

s)

max(4n
CK,7.5n

s)

WRITE recovery
time

tWR

15

15

15

15

ns

Mode Register
Set command
cycle time

tMRD

nCK
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Mode Register
Set command
update delay

tMOD

max(12nC
K, 15ns)

max(12nC
K,15ns)

max(12n

- CK,15ns

)

max(12n
CK,15ns

)

ACT to internal
read or write
delay time

tRCD

PRE command
period

tRP

ACT to ACT or
REF command
period

tRC

CAS# to CAS#
command delay

tCCD

4

nCK

Auto precharge
write recovery +
precharge time

tDAL(min)

WR +
roundup(t
RP/
tCK(avg))

nCK

Multi-Purpose
Register
Recovery Time

tMPRR

1

nCK

ACTIVE to
PRECHARGE
command period

tRAS

ACTIVE to
ACTIVE
command period
for 1KB page
size

tRRD

max(4nCK
,10ns)

max(4nCK.
,7.5ns)

max(4n
CK,6ns)

max(4n
CK,6ns)

ACTIVE to
ACTIVE
command period
for 2KB page
size

tRRD

max(4nCK
,10ns)

max(4nCK.
,10ns)

max(4n

- CK,7.5n

s)

max(4n
CK,7.5n

s)

Four activate
window for 1KB
page size

tFAW

40

37.5

- 30

30

ns

Four activate
window for 2KB
page size

tFAW

50

50

. 45

40

ns

Command and
Address setup
time to CK, CK#
referenced to
Vih(ac) / Vil(ac)
levels

tIS(base)AC175

200

125

65

45

ps

Command and
Address setup
time to CK, CK#
referenced to
Vih(ac) / Vil(ac)
levels

tIS(base)AC150

350

275

190

170

ps

Command and
Address hold
time from CK,
CK# referenced
to Vih(dc) /
Vil(dc) levels

tIH(base)DC100

275

200

140

120

ps

Control and
Address Input
pulse width for
each input

tIPW

900

780

- 620

560

ps

Calibration Timing
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Power-up and max(512 max(512
. max(512n max(512n
RE.SET. . tZQinit CK.640ns) - CK.640ns) - nCK,640 - nCK,640 -
calibration time ns) ns)
Normal max(256 max(256
. max(256n max(256n
opejrathn Fqll tZQoper CK,320ns) - CK,320ns) - nCK,320 - nCK,320 -
calibration time ns) ns)
503231)11 Short zQes |Mmax(GanCl o fmax(6anC Iéllixégilsl - rcnlixégig -
peration St K.,80ns) K.80ns) ’ ’
calibration time ) )
Reset Timing
Exit Reset from max(5nCK max(5nCK glixt(lgg szt(}gg
CKE HIGH to a tXPR LSRFC(min - LMRFC(min - > - >, -
valid command )+10ns) )+10ns) C(min)+ C(min)+
10ns) 10ns)
Self Refresh Timings
Exit Self Refresh max(5n max(5n
max(5nCK max(5nCK
';(e) ;;I:ilrr:ga;lds not (XS ’ } , ; Rl(:lé(, 1 - Rgg’ 1 -
locked DLL {RFC(min) {RFC(min) t ., (eni t i, ont
+ 10ns) + 10ns) 10ns) 10ns)
Exit Self Refresh
to commands
requiring a tXSDLL  tDLLK(mi - tDLLK(mi| - tDLLK( - tDLLK( - nCK
locked DLL n) n) min) min)
Minimum CKE
low width for CKE(mi CKE(mi
Self Refresh tCKESR | {CKE(min - tCKE(min - ¢ +(Ilm - t +(in1 -
entry to exit )+ 1 nCK )+ 1nCK o) o)
tlmll’lg nCK nCK
Valid Clock
Requirement
e P S I - I o
10ns) 10ns) ? ’
(SRE) or Power- ’ ’ ) )
Down Entry
(PDE)
Valid Clock
Requirement
before Self max(5n max(5n
Refresh Exit max(5nCK max(5nCK
(SRX) or Power- ICKSRX ,10ns) ) ,10ns) ) CK’)I Ons| - CK’)I Ons| -
Down Exit
(PDX) or Reset
Exit
Power Down Timings
Exit Power
Down with DLL
on to any valid
command; Exit
Precharge Power XP max(3nCK ) max(3nCK. ) max(3n ) max(3n )
Down with DLL ,7.5ns) ,7.5ns) CK,6ns) CK,6ns)
frozen to
commands not
requiring a
locked DLL
Exit Precharge
Power Down max(10n max(10n
with DLL frozen max(10nC max(10nC
to commands XPDLL K,24ns) ) K,24ns) ) CK’)Z Ans ) CK’)Z Ans )
requiring a
locked DLL
" — e ¥
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CKE minimum
pulse width

tCKE

max(3nCK
7.5ns)

max(3n
- CK,5.62
5ns)

max(3nCK
,5.625ns)

max(3n
CK,5ns)

Command pass
disable delay

tCPDED

1

1 - 1

1

nCK

Power Down
Entry to Exit
Timing

tPD

tCKE(min
)

9*tREFI

tCKP;(mln 9*REFI tCKnP;(ml

9*tREFI

tCKE(mi
n)

9*tREFI

Timing of ACT
command to
Power Down
entry

tACTPDEN

nCK

Timing of PRE
or PREA
command to
Power Down
entry

tPRPDEN

nCK

Timing of
RD/RDA
command to
Power Down
entry

tRDPDEN

RL+4+1

RL+4+1 | - |RL+4+1

RL+4+1

nCK

Timing of WR
command to
Power Down
entry (BLSOTF,
BL8MRS,
BC40TF)

tWRPDEN

WLH4+(t
WR/CK(a
vg))

WLH4H( WL+
WRACK(a| - | tWRAC

vg)) K(avg))

WL+4+(
tWR/C
K(avg))

nCK

Timing of WRA
command to
Power Down
entry (BLSOTF,
BL8MRS,
BC40TF)

tWRAPDEN

WL+4+W
R+1

WL+4+W WL+4+
R+1 WR+1

WL+4+
WR+1

nCK

Timing of WR
command to
Power Down
entry (BC4MRS)

tWRPDEN

WLA2-+(t
WR/ACK(a
vg))

WLA2H( WLA2+(
WRACK(a| - | tWRAC

vg)) K(avg))

WLA2+(
tWR/C
K(avg))

nCK

Timing of WRA
command to
Power Down
entry (BC4MRS)

tWRAPDEN

WL+2+W
R+1

WL+2+W WL+2+
R+1 WR+1

WLA+2+
WR+1

nCK

Timing of REF
command to
Power Down
entry

tREFPDEN

nCK

Timing of MRS
command to
Power Down
entry

tMRSPDEN

tMOD(mi
n)

tMOD(mi tMOD(
n) min)

tMOD(
min)

ODT Timin

ODT turn on
Latency

ODTLon

WL-2=CWL+AL-2

nCK

ODT turn off
Latency

ODTLoff

WL-2=CWL+AL-2

nCK

ODT high time
without write
command or
with write
command and
BC4

ODTH4

nCK

ODT high time
with Write
command and
BLS8

ODTHS

nCK

49 Foh e B A R AR A
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Asynchronous
RTT turn-on
delay (Power-
Down with DLL
frozen)

tAONPD 2 8.5 2

8.5

8.5

8.5

ns

Asynchronous
RTT turn-off
delay (Power-
Down with DLL
frozen)

tAOFPD 2 8.5 2

8.5

8.5

8.5

ns

RTT turn-on

tAON -400 400 -300

300

-250

250

-225

225

ps

RTT Nom and
RTT_ WR turn-
off time from
ODTLoff
reference

tAOF 0.3 0.7 0.3

0.7

0.3

0.7

0.3

0.7

tCK(avg)

RTT dynamic
change skew

tADC 0.3 0.7 0.3

0.7

0.3

0.7

0.3

0.7

tCK(avg)

Write Leveling Timings

First DQS/DQS#
rising edge after
write leveling
mode is
programmed

tWLMRD 40 - 40

40

40

nCK

DQS/DQS#
delay after write
leveling mode is
programmed

tWLDQSEN 25 - 25

25

25

nCK

Write leveling
setup time from
rising CK, CK#
crossing to rising
DQS, DQS#
crossing

tWLS 325 - 245

195

165

ps

Write leveling
hold time from
rising DQS,
DQS# crossing
to rising CK,
CK# crossing

tWLH 325 - 245

195

165

ps

Write leveling
output delay

tWLO 0 9 0

7.5

ns

Write leveling
output error

tWLOE 0 2 0

ns

5.4 RGMII ¥ 0454

RGMII JL/ N2 10, Bl — Mt EYJE (VDD 3V3) fitH, % HF3.3V 1T
YEHLE .
5.4.1 RGMII O BERFH
2% 5-27 RGMII 3 I % H 4
2% ik I B
Ioh iyt 5 B P (VDDE-0.4'V) I H i Y 12 mA
Tol By H G ST 0.4 V) I B VAL 12 mA
50 ot AR BRI E
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# 5-28 RGMII 2 [ % N5

S i) B/h B®K <X iV
Vih LPNCE RN 3.3V it 2.0 3.6 \Ys
Vil AR LR 3.3V it -0.3 0.8 AV,

5.4.2 RGMII O/ P

RXDI[3:0]
RCTL

Tsu

usigif

RXCK
TXD[3:0]
TCTL
TXCK
— .
Tskew
K 5.14 RGMII ¥ 11 7
% 5-29 RGMII £
S iR B/ i i N L:<FivA
Tsu RX 155 &7 H[a] 1 - - ns
Th RX 155 R4 18] 1 - - ns
Tskew TXCK FH%F TX $iE 1w -500 - +500 ps
Tr TXD/TXCK _EFF i 8] (10pf £13) 1.2 ns
Tf TXD/TXCK T B[] (10pf £1%k) 1.3 ns

5.5 USB #EO4%5tE

TIREREE USB 2.0 8y, E2EEESHEHDTE 7 &,

31 f R A B REIR A
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* 5-30 USB FLi HLUHRHE
Parameter | Symbol | Conditions | Min. | Max. | Units
InputLevelsforLow-/full-speed:
High(driven) VIH 2 v
High(floating) VIHZ 2.7 3.6 v
Low VIL 0.8 \%
Differential Input Sensitivity VDI |(D+)-(D-)| 0.2 A%
Differential Common Mode Range  [VCM Includes VDI range 0.8 2.5 v
Input Levels for High-speed:
High-speed squelch detection
threshold (differential signal VHSSQ 100 150 mV
amplitude)
High speed disconnect detection
threshold (differential signal 'VHSDSC 525 625 mV
amplitude)
High-speed differential input signaling
levels
High-speed data signaling common
mode voltage range(guide line for VHSCM -50 500 mV
receiver)
Output Levels for Low-/full-speed:
Low VOL 0 0.3 )\
High(Driven) VOH 2.8 3.6 \%
SEI VOSEL1 0.8 \4
Output Signal Crossover Voltage VCRS 1.3 2 A%
Output Levels for High-speed:
High-speed idle level VHSOI -10 10 mV
High-speed data signaling high VHSOH 360 440 mV
High-speed data signaling low 'VHSOL -10 10 mV
Chirp J level(differential voltage) 'VCHIRPJ 700 1100 | mV
Chirp K level(differential voltage) 'VCHIRPK -900 | -500 | mV
Decoupling Capacitance:
Downstream Facing Port Bypass CHPB VBUS to GND 120 UF
Capacitance (perhub)
Upstream Facing Port Bypass CRPB  |VBUS to GND 1 10 | uF
Capacitance
Input Capacitance for Low-/full-speed:
Downstream Facing Port CIND 150 pF
Upstream Facing Port(w/ocable) CINUB 100 pF
Transgelver edge rate control CEDGE 75 PF
capacitance
InputIlmpedanceforHigh-speed:
TDRspecforhigh-speedtermination
52 LR .| . e
A EEARNARAT
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Terminations:
?;:iggg'(:‘rf Resistoron Upstream |p by 1.5k Q +5% 1425 | 1.575 | kQ
Bus Pull-down R@smtoron RPD 15k Q +5% 1425 | 1575 | ko
Downstream Facing Port
Input impedance exclusive of

Q
bullup/pulldown(forlow-/full-speed) (20 300 k
Termination voltage for upstream
facing port pullup(RPU) VTERM 3 3.6 v
Terminations in High-speed:
Termination voltage in high-speed VHSTERM -10 10 mV

# 5-31 USB it i URr I
Parameter | Symbol | Conditions | Min. | Max. Units

Driver Characteristics:
Rise Time(10%-90%) THSR 500 ps
Fall Time(10%-90%) THSF 500 ps

Driver waveform requirements

Driver Output Resistance(which

also serves as high-speed ZHSDRV 40.5 49.5 Q
termination)

Clock Timings:

High-speed Data Rate THSDRAT 479.76 480.24 Mb/s
Micro frame Interval THSFRAM 124.9375 125.0625 us
Consecutlye Micro frame THSRFI 4 hlgh;speed bit
Interval Difference times

High-speed Data Timings:

Data source jitter Source and receiver jitter specified by the eye pattern

Receiver jitter tolerance templatesin Section7.1.2.2

% 5-32 USB 43 5 B S

Parameter | Symbol | Conditions | Min. Max. | Units
Driver Characteristics:
Rise Time TFR 4 20 ns
Fall Time TFF 4 20 ns
Differential Rise and Fall Time TFREM (TFR/TFF) 90 1111 %

Matching

Driver Output Resistance for driver

Q
which is not high-speed capable ZDRV 28 44

Clock Timings:

Full-speed Data Rate for hubs and
devices which are high-speed capable

TFDRATHS| Average bit rate 11.994 | 12.006 | Mb/s

Full-speed Data Rate for devices

which are not high-speed capable TFDRATE | Average bit rate 11.97 12.03 Mb/s

>3 f R A B REIR A
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Frame Interval TFRAME 0.9995 | 1.0005 ms
Consecutive Frame Interval Jitter TRFI N.o clock 42 ns
adjustment
Full-speed Data Timings:
Source Jitter To Next
" TDJ1 -3.5 3.5
Total(including Transition ns
frequency For Paired TDJ2 4 4 ns
tolerance): Transitions
Source Jitter for Differential
Transition to SEQ Transition TFDEOP -2 3 s
To Next TIR1 185 | 185 | ns
. . Transition
Receiver Jitter: For Paired
or raire TIR2 -9 9 ns
Transitions
Source SEO interval of EOP TFEOPT 160 175 ns
Receiver SEO interval of EOP TFEOPR 82 ns
Width of SEO interval during
differential transition TEST 14 s
K 5-33 USB o il AL Uk
Parameter | Symbol | Min. Max. | Units
Driver Characteristics:
Transition Time: Rise Time TLR 75 300 ns
) Fall Time TLF 75 300 ns
Rise and Fall Time Matching TLRFM 80 125 %
Upstream Facing Port(w/cable, low-speed only) CLINUA 200 450 pF
Clock Timings:
Low-speed Data Rate for hubs which are high-speed capable [TLDRATHS| 1.49925 | 1.50075 | Mb/s
Low-speed Data Rate for devices which are not high-speed TLDRATE | 14775 | 15225 | Mb/s
capable
Low-speed Data Timings:
Upstream facing port source |1 Next Transition TUDJ1 95 95 ns
Jitter Total(including frequency
tolerance): For Paired Transitions TUDIJ2 -150 150 ns
Upstream chmg port source Jitter for Differential Transition to TLDEOP 40 100 ns
SEOQ Transition
Upstream facing port To Next Transition TDJRI1 =75 75 ns
differential Receiver Jitter: - —
For Paired Transitions TDJR2 -45 45 ns
Downstream facing port source |, e Transition TDDII | 25 25 ns
Jitter Total(including frequency
tolerance): For Paired Transitions TDDJ2 -14 14 ns
Downstream facing port source Jitter for Differential N
Transition to SEOQ Transition s
Downstream facing port To Next Transition TUJR1 -152 152 ns
Differential Receiver Jitter: For Paired Transitions TUIR2 -200 200 ns
Source SEO interval of EOP TLEOPT 1.25 1.5 Us
Receiver SEO interval of EOP TLEOPR 670 ns
Width of SEQ interval during differential transition TLST 210 ns
"
54 R c e V
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5.6 SPI Flash £ 0454

% 5-34 SPI Flash # 1 B JF

28 iR B/ L K| =N LA
T ckh SCK. =y B~ B (1] 0.5T-1 - - ns
T ckl SCK i i L T B 1] 0.5T-1 - - ns
T val SCK T B3 B Hda i th 1) 18R -5 - 5 ns
T su B S N 3L I T 20 - - ns
T h i N ORERIS 7] 0 - - ns

Ve T Jy SCK N M
5.7 12C Ot

*£ 5-3512C O

28 Hiik B/ L K| =N Bfir
T ckh SCL I ffr iy i I (1] 4 - - us
T ckl SCL 8% H I (] 5 - - us
T_val SCL "I BRI 84 i tH 1 i858 5 - - us
T su BHE E SN ] (SDA 224 3] SCL ) 0 - - us
T_h A PRI [E](SCL N R SDA 42 1k) 0 . - us

IIC_SDA(in) :> ><:

—
1IC_SCL
B K— T ckh —¢— | T ckl —
K~ T_su — —1T_hgi—
TIC_SDA(out) >< >
— T_val

K 5.15 12C BB FE

33 f R A B REIR A
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6 PR

6.1 HSH

R 6- 1 MRFES BOANHER: 1 KM

Parameter Value
TDP Max Power 5 Watts
Rth(J-C) 6 °C/W

Tj 125 °C

6.2 fREIRE

R 6-2 IR HHRE T KRR

Profile Feature Pb-Free Assembly
Average ramp-up rate (Tsmax to Tp) 3°C/second max.
Temperature Min (Tsmin) 150 °C
Preheat Temperature Max (Tsmax) 200 °C
Time (Tsmin to Tsmax) (ts) 60-180 seconds
) o Temperature (TL) 217 °C
Time maintained above
Time (tL) 60-150 seconds
Peak Temperature (Tp) 245°C
Time within 5°C of actual Peak Temperature (tp)2 20-40 seconds
Ramp-down Rate 6 °C/second max.
Time 25°C to Peak Temperature 8 minutes max.
56 5 g c o
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tp » < e
T} e Critical Zone
T toTp
@ Y s
L=
=
e
E!_I
Q
o
=
i
Preheat

25

1t 25°C to Peak >

Time —>
6.1 MREZ R Hh 2k

«
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7 O R 5 BIHES A B 2%

7.1 SIATREHES

T "2 T 3 " 4 7 s " e " 71 " 8 " 9 " 0 " o1 " 12 " 3 " 4 " a5 " 46 " a7 " 48 " 19 " 20 " 21 " 2 " 23
A ook 03| ™% 95" g pawo ook paoo|nk pais| PDR-DQSNFy e g1 ook paos ook aui | por B2 | bk 406 | bog a0s DoR Bl [obR ckpo|oor Rext{pok pais|"PR-D9SF)
8 ook a0z ok neos "™ P95\ [bor paoa pog a0t [pok parz{oor pats| ™ P oo ato[oor aos| ™ 5| ok a0s DoR_402 [ bR 403 | bR 40 [obR_ckvo[bor_casy{por patz|*F PN ]ong pasg
[ ong pgos ook paos SCA_UART ok paa|SC4-C15C DOR A4 DR CKEO| DR A07 | DDR A05 DDR 400 [DDR RASN DDR VEN [DDR DQ17[pDR DQ21 |DDR DG23
SCA_AFED|SCA_AFED|SCA_SPI_|[SCA_SPI_[SCA_UART SCA_CISP DDR_SCSN| .
D - . _SPL_|5CA_SPI_)5CA_ - ) L Da20|DDR Da22|
A AFEDISCA_SPL|SCA_SPL|sCA LA ISP oo Atz DOR 404 oog 10 | DOR A3 DDR DQIS[DDR D20 [DDR 1
E SCA_AFED SCA_SPIL_. SCAE‘%ISC SC.‘}:KCZISC SCAEgISP DBRVA!5 DDR ALL | DDR A01 meomo DDR_MZ&
SCA_AFEC|SCA_AFED|SCA_AFED[SCA_AFED|SCA_SPI
v ¥ ¥ ¥ ¥ SPL_
o 00 i I DDR_VREF, DDR_DQY3(DDR_D25(DDR D26
SCA_PM1I|SCA_PM1I|SCA_AFED[SCA_PM1L SCA_AFEP INC_DDR_S[NC_DDR 0]
s N ¥ y N ¥  DDR_S[NC_DDR ¢
008 011 0L 013 LS [ L]
w  [SCA_PHIT|SCA_PUIL|SCA_PHLI|SCA_PHLL|SCA_PULL SDI0L_CL| DDR_DASP|DDR_DASY|
010 009 014 015 012 X 3 3
SCA_PMLI|SCA_PMLI|SCA_PMLI[SCA_PMLL SDIOL_DA|SDIOL_CM
B N ¥ ¥ N N N
006 005 007 04 TAL D S e
SYS_DOTE|SCA_PMLI|SCA_PMLL[SCA_PMLI[SCA_PMLL SDIOL_DA SDIOL_DA| Fma
K N ¥ N N N N N
STN 000 002 001 003 TAQ TA2 DDR_DQ30|DDR D28
SDICL_DA[SDIGO_DA|SDIOO_DA|SYS_TEST)
L N ) ) DA[SYS_
RTC_XO | RTC_XIL DCHOUTZ | DCHOUT3 TAZ TAL AT LK
SDICO_CM|SDICO_DA|SDICO_DA|EJTAG_TC|EJTAG_TM|EJTAG_TD|
u X | 5 5 % 5
DCHOUTO | DCHOUTL D TAG TA2 X S 0
N [ADC_LREF| SDICO_CL|EJTAG_TR|EJTAG_TD|EJTAG_SE
X ST L L
4 UARTORX) 12c0_spa| 12c0_scL[1zc1scL [ rzc1_soa
PRT_PMOL|PRT_PMOL UARTO_TX|UARTL_RX SPI1_MIS
" u N 5 N K
o it N L [spriesw PPN |spr_ax
[PRT_PMOI[PRT_PMOL UARTL_TX SPIO_MOS|SPIL_MOS
r 5 X - X ]
015 021 D PM2I000 | PM2I00L T I
[PRT_PMOI|PRT_PMOL|PRT_PMOL SPIO_MIS
M 5 N u X
G31 023 012 USB_XOL PM21003 | PM2I002 |[SPIO_CSN g
[PRT_PMOI|PRT_PMOL|PRT_PMOL|PRT_PMOL|PRT_PMOL |PRT_PMOL|PRT_PMOL SYSRESET|
M N ¥ X N ¥ N N
|_PUOL|PRLPUOLIPRI_PUOL | PRI_PUOLI PRI o N usB_x11 | uss_x1o | uss_xo0 PU21014 | PU21004 | Pu2r015 | usBo_oc [spro_cik
[PRT_PMOL PRT_PMOL [PRT_PMOL PRT_UART |PRT_L2CO|PRT_I2CO|GMACO_RX|GMACO_TC] GMACL_TX GMACL_RX
w 5 ¥ N X _ _ X 5 - N
Go8 019 oL Soa CLK T OTG_OC | OTG_XO K1 LK PM21009 | PM21006 | PM2IOL1 | USBL_OC
v |PRI_PHOL|PRT_PUOT|PRT_PHOL|[PRT_PHOL | PRT_PHOL[PRT_PMOL|PRT_L2CL|PRT_L2CL[PRT_UART|PRT_SPI_|PRT_SPL_| GHACO_RX|GHACO_KD|GHACO_TY| e GHACL X pyorocs 21005
026 027 016 009 004 000 SDA TX MIS MOST Dl 10 D3 CLK O
[PRT_PMOI|PRT_PMOL|PRT_PMOL PRT_SPI_|PRT_SPI_|GMACC_RX|GMACO_RX|GMACO_TX| USB_TXRT USB_TXRT
AR — | | _SPL_IPRT_SPL_| - - - _ |
03 005 007 PLTRSTN G ik 0 D2 DL 0TG_VBUS UNEG UNEL PM2I013 | PM2I0LO | PM2I012
[PRT_PHOT [ PRT_PHOL |PRT_YLD0|PRT_Y LDO|PRT_VIDO| PRT_VLDO| PRT_VLDO[PRT_YID0|PRT_V IDO| PRT_VIDO GHACO_RX | GHACO _TX | GHACO_TX | GHACO_TX 0T6_THRT
aB - - - - = - - - - = - - - - —
L V0[P VIDO PRI IO PR s SYSOLK ACTX 004 oms o TS| usso e | ussi_oe | puetoor
PRT_VIDO|PRT_VIDO|PRT_VIDO|PRT_VLDO|PRT_VIDO| CGMACO_MD
Ac - N a N N &
e ime | ims | iz | oo Y OTG_DM | OTG_ID | USBO_DN | USBL_DH
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x 7-1 =5
1 3 4 5
A DDR_DQ03 DDR_DQSP0 DDR_DQM0
B DDR_DQ07 DDR_DQO5 DDR_DQSNO DDR_DQ02
C | SCA AFED07 DDR_DQ04 DDR_DQ06 SCA_UART RX
D | SCA AFEDO6 SCA_AFEDO03 SCA _SPI CLK | SCA_SPI MOSI | SCA UART TX
£ WSS sCA_AFEDO4 SCA_SPI CSN
SCA_AFECLK SCA_AFED00 SCA_AFEDO02 SCA_AFEDO5 | SCA _SPI MISO
SCA_PMIIO08 | SCA PMIIOII SCA_AFEDOI | SCA PMIIOI3

SCA_PM1IO10

SCA_PM1I009

SCA_PM1IO14

SCA_PMIIOI15

SCA_PM1I0O12

SCA_PM1I006

SCA_PM11I005

SCA_PM11007

SCA_PM11004

SYS DOTESTN

SCA_PM11000

PRT PMO0IO29

PRT PMO0IO26

RTC_XO RTC_XI
DCHOUTO DCHOUTI
VSs

PRT_PMOIO30

SCA _PM11002

PRT_PMOIO15

SCA _PM1IO01

SCA_PM1I003

DCHOUT2

DCHOUT3

VSS

PRT PMO0IO24

PRT PM0IO21

PRT PMOIO31

PRT PM0IO23

PRT PMOIO12

PRT PMOIO18

PRT PMO0IO28

PRT_PMO0IO27

PRT PMO0IO25

PRT PMOIO16

PRT PMO0IO20

PRT PMOIO10

PRT PMOIO19

PRT_PMO0IO09

PRT_PMOIO04

l<|g|<|al=|m|=|z|2|c|R|«|2|a|=

PRT PMO0IO22

PRT_PMO0IO17

PRT PMOIOI3

PRT_PMO0IOO05

PRT_PMO0IO07

PRT PMOIO14

PRT_PMOIO08

PRT_PMOIO06

PRT PMOIO11

PRT VIDOUTI13
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6 7 9 10
DDR_DQ00 DDR_DQI5 DDR_DQSNI1 DDR _DQl1
DDR_DQO1 DDR_DQI2 DDR_DQI3 DDR_DQSP1 DDR_DQ10
DDR_DQ14 SCA_CISCLKI1 DDR_Al4
SCA_CISPWM

SCA_AFEPLS

PRT PMOIOO]
PRT PMO0IO02
PRT_PMO0IO00

PRT_PMO0IO03

PRT 12C1_SDA PRT SPI MISO

PRT 12C1_SCL
PLTRSTN PRT_SPI_CSN

AB | PRT VIDOUTI15 | PRT_VIDOUT09 PRT_VIDOUTO05 PRT_VIDOUTO1 | PRT_VIDOUTI11
AC | PRT_VIDOUT14 | PRT_VIDOUTO08 PRT_VIDOUTO04 PRT_VIDOUTO00 | PRT_VIDOUTI10

SYSRESETN
PRT UART RX
PRT UART TX

PRT 12C0_SCL

«
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11 12 13 14 15

A DDR_DQ09 DDR DQM1 DDR _BA2 DDR_A06 DDR_A08

B DDR_DQO08 DDR RESETN DDR_A09 DDR_A02

C DDR_CKEO DDR_A07 DDR_AO05

D DDR Al12 DDR_A04

E DDR_AlS5 DDR_All DDR_AO01

F

G

H

J

K

L

M

N

P

R

T

U USB_XO1

\% USB XI1

W PRT I2C0_SDA GMACO RX CLK | GMACO TCTL OTG_OC

Y PRT_SPI MOSI GMACO RXDl1 GMACO0_MDIO GMACO_TXD3

AA | PRT SPI CLK GMACO RXD0 | GMACO RXD2 | GMACO TXDI OTG VBUS
AB | PRT VIDOUT07 | PRT VIDOUTO3 SYSCLK GMACO0 RXD3 | GMACO TXD2
AC | PRT VIDOUT06 | PRT VIDOUT02 | GMACO RCTL GMACO_TXDO0
61 ; T -
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SDIOI DATAI
SDIOI_DATA0

SDIO0_CMD SDIO0_DATAO

UARTO_RXD
UARTO_TXD
UARTI_TXD

USB_XI0 USB_X00 PM2I014
OTG_XO GMACI_TX CLK I GMACI_RX_CLK
OTG _XI
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A DDR_DQ16 DDR_DQSP2
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G <DUMMY_NET> DDR_DQ27
H SDIO1_CLK <DUMMY_NET> DDR_DQSP3 DDR_DQSN3
J SDIOI_CMD <DUMMY_NET> DDR_DQ29 DDR_DQ31
 x [WSSTE  sDIOL DATA2 DDR_DQ30 DDR_DQ28
L SDIOI_DATA3 SDIO0_DATAI SDIO0_DATA3 SYS_TESTCLK
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N SDIO0_CLK EJTAG TRST EJTAG TDI EJTAG SEL
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R UARTI_RXD SPII_CSN SPI1_MISO SPII_CLK
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U PM21003 PM21002 SPI0_CSN SPI0_MISO
v PM21004 PM2IO15 USBO_OC SPI0_CLK
w PM21009 PM21006 PM2IO1 1 USBI_OC
Y GMACI_TX_CLK O PM21008 PM21005
| aa [VSSSeCEI T PM2I013 PM2I010 PM21012
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LS /S
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A 1.06 - 1. 26
Al 0. 26 - 0. 36
A2 0.78 - 0.92
D/E 16. 90 - 17.10
D1/E1 - 15. 646 -
b 0.35 - 0. 45
e - 0.71 -
f - 0. 68 -
ddd - - 0.15

NOTE:

DIMENSIONS ARE IN MILLIMETERS.

ALL DIMENSIONS AND TOLERANCE CONFORM TO ASME Y 14.5M-2009.
TERMINAL POSMONS DESIGNATION PER JESD 95.

REFLOW BALL DIAMETER.

DIMENSION “b” IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER PARALLEL TO PRIMARY DATUM C.

6. RAW SOLDER BALL SIZE DURING ASSEMBLY IS ¢ 0. 50MM.

M
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