Vortex86 M X+

32-Bit x86 SoC

1. Overview

The Vortex86MX+ is a high performance and fully static
32-bit X86 processor with the compatibility of Windows based,
Linux and most popular 32-bit RTOS. It also integrates 32KB
write through 4-way L1 cache, 256KB write through/write
back 4-way L2 cache, PCI rev. 2.1 32-bit bus interface at 33
MHz, DDR2, ROM controller, IPC (Internal Peripheral

Controllers with DMA and interrupt timer/counter included),

Fast Ethernet, FIFO UART, USB2.0 Host and IDE controller

within a single 720-pin BGA package to form a

system-on-a-chip (SOC). It provides an ideal solution for the

embedded system and communicati roducts (such as
thin client, NAT router, home gateway,

tablet PC) to bring about desired p

N

Features

B X86 Processor Core

—  bB-stage pipeline

Floating point unit support

— Extends CPU instruction set to in
Trigonometric, Logarithmic and Exponential
— Implements ANSVIEEE standard 754-1985

binary Floating-Point Architecture
Embedded | / D Separated L1

— 16K I-Cache, 16K D-Cache
Embedded L2 Cache

—  4-wary 256KB L2 Cache

—  Write through or write b

B DDRII Control Interface

[
- Ultra-DMA 100 ( Disk x 4 )
- port SD card
m LPC(L unt ) Bus Interface
B GPU Control Unit
—  VGA controller
— 2D Graphics engine support
—  UMA architecture
B MAC Controller x 1
B PCI Control Interface

2 sets of 8254 timer controller
Timer output is 5V tolerance I/0O on 2" Timer

Real Time Clock

— Less than 2uA (3.0V) power comsuption in Internal

RTC Mode while chip is power-off.
B FIFO UART Port x 3 (3 sets COM Port)

—  Compatible with 16C550 / 16C552
—  Default internal pull-up
—  Supports the programmable baud rate generator
with the data rate from 50 to 460.8K bps
—  The character options are programmable for 1 start
bits; 1, 1.5 or 2 stop bits; even, odd or no parity; 5~8
data bits
—  Support TXD_En Signal on COM1
—  Port 80h output data could be sent to COM1 by
software programming
m  Parallel Port x 1
—  Supports SPP/EPP/ECP mode
B General Programmable I/O
—  Supports 40 programmable | / O pins
—  Each GPIO pin can be individually configured to be
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an input/output pin B Servo Control interface support
- GPlO_PO and GPlO_P1 with interrupt Support ] Genera' Sh|ft interface support
(input/output) B JTAG Interface supported for S.W. debugging
® USB 2.0 Host Support ®  Input clock
—  Supports HS, FS and LS —  14.318 MHz
— 4 port '
— 32.768 KHz
H USB 1.1 Device Support
PP ®  Output clock
- 1port
_ _ — 24 MHz
—  Supports FS with 3 programmable endpoint
- 25MHz
B PS/2Keyboard and Mouse Interface Support
. ) —  PCl clock
—  Compatible with 8042 controller ’
— DDRII clock
B Speaker out
[ ]
B Embedded 2MB Flash
—  For BIOS storage
B [Cbusx2
[ ]

—  Compliant w/t V2.1
—  Some master code (general call, START and CBUS)

not support.

Note for Vortex86MX+ internal 8051 mi
There is one 8051 microcontroller inside
Addressing line 20 for memory manageme
keyboard controller and can not be used fo
can be used as normal PWM or GPIO pi

each GPIO Port.

2ady used for Keyboard/Mouse simulation and

are set as 8051 mode, they can only be used as matrix
nd when those GPIO pins are set as PWM or GPIO mode, they
2.2 Function Block Diagram” on page 12 to see the modes of
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3. Block Diagram

3.1. System Block Diagram

i ST TR Vortex86MX+ SoC
Block Diagram ...
USB Host x 4 g v
USB Device x 1
IDE Channel x 2 T e
i -~
SDx2 + IDEx1
e
| CPU North Bridge South Bridge | GPIO 1 ~40
DDR2 DRAM Bus GPIO I_l—vl—‘ COM 1-~3
COM=x 3
10/100M bit LAN PWM 1 ~32
PWM x 32
USB ver. 2.0 C x 2 li: IP’C 1-2
IDEx 2 HD Audio Audio Codec
WatchDog x 2 |
SPI Real Time Clock PS/2 KBMS
LEG :—|—~ LPT
SPI Flash
BIOS 2ZMB |
="
N LPC Bus BC e
5 +1.8V
INPUT
— -
Vortex86MX+ Datasheet Rev 1.0.
Page 11

Copyright © 2010 DMP



Vortex86MX+

32-Bit X86 Micro Processor

3.2. Functions Block Diagram

B

I Fl

Package : 720 PEGA 31x31x2.23 mm

Vortex86MX+ SOC BLOCK DIAGRAM

4,
JTAG DDR2 Memo LPC BUS
| e | O
Vortex86MX+ CPU Support DOS
Hi @ Access
32BIT X86 RISC | High Page Access | Hm TS 5 il HD Audio BUS
EPO “_._ _._.” North Brid)
ridge N
16KB DATA | 16KB CODE B0 Chip Seuth B
Cache Cache
3
L2 Cache 250KB Watch Dog Timer 0 4 _ m,_““mwou; 1 |
Internal SPI BUS
SPI FLASH BIOS
GPIO Port 4 %
mB _Ext.SPL| External SPI BUS _ Watch Dog Timer 1 __ 1
MTBF Counter GPIO Port 2
_ L
Video Display Aﬂ 8254 [ GPIO Port 3
UNA Timer | Counter
38 NMI [ 16C550 _
Jr LCDITV-INTV-0UT Port B Logic Serial Port 3
w "
7 E o—| E] 16C550
——{ Analog RG3 5 T reammec = Serial Port 4 M
5 Ee eal Time Clock g _ erial Port
T dimmok, | GMOS Statlc RAM 2 [ Parallel Port |
256 Bytes m SPPIEPPIECP

8259 Interrup
C

1

__ GPIO Port 1 T

8259 Intel
4 USB0%2 ol it GPIO Port 0 |
OHCI [ EHCI _ _
_ 8237 DMA
P
4 / _ USB1x2 C WM x 32
OHCI [ EHCI
8237 DMA B0 h 8
¢ ﬂ&ﬁﬂq ouse KoyboardMouse h\
o - — —
USB Device x 1
Ext. RTC
Address Decoder mn_”ne..w”"._.ﬂ O
f DE1ISD pe o | T rasmmen
Frimeny [ Seconceny 3 | powercoos | hkieoh
1DEZ 4
IDE Primary / Secondary Power Management | |—ovcess  DMP ELECTRONICS INC.
—aoveeis -
Power Input VortexBBMX+ SOC BLOCK DIAGRAM
F—0V¥Core 0
3.3V, 1.8V, 1.0V - <?D:ﬁ=uam§§.. z..._.sn._. - T N
] 1 [l T T =
- v

Vortex86MX+ Datasheet Rev 1.0.

Page 12

Copyright © 2010 DMP



Vortex86MX+

32-Bit X86 Micro Processor

3.3. PCI Device List

ID SEL AD |AD |AD |AD |AD |AD1 |[AD | AD | AD | AD | AD | AD22 AD | AD | AD | AD
11 12 13 14 15 6 17 18 19 20 21 23 24 25 26
Device# 0 1 2 3 4 5 6 |7 8 9 ‘ 10 ‘ 11 [12 [13 [14 |15
Z 0 wn < C
FunctionO w 0 w % %
@)
D W)
< @D
o <.
@ 3
&
Functionl ha

<
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PIN Function List

4.

BGA Ball Map

4.1.
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4.2. PIN Out Table

Ball No. Function Ball No. Function Ball No. Function Ball No. Function
A1 A1_NC G1 OG]—FPD“O]’ G_TVD[1 1 DQS[1] AE1  |[MA[1]
A2 |vss G2  |vDD33 T2 |DQM[] AE2  |vss
A3 |vss G3 |G _FPD[OVG TVD[9] T3 |vss AE3 " IMA10]
A4 |vss G4 |G ENBLT T4 |DQSH0] AE4  |RASH
A5 |vss G5 |G ENVDD T5  |VDD_DBR18 AES h|VSS
A6 |VsS G6  |G_VSYNC T6  |OCDBIAS AEs |VDP10
A7 |G_XIN_14318 G25 %P'F?ﬁz]g’gg(\)fgﬁap T10  |vDD33 AEz. vss
A8 |SPI_CSt G26  |vss T |vss AE8  |VDD10
A9 |sPI DO G27 %Fjé)ﬁ?]}gé’ﬁ%ﬁ?f 112 A vss AE9  |vss
A0 |SPICK G28 %Tgﬁsﬁgé’?&?ﬁfp 1130\ [vDD33 AE10  |VDD10
A1 |MDC G29 %T?q?ﬁg’gﬁ%@@fp T4 (VSS AE11  |VSS
A2 |RXD[3] G30 %Tgﬁzﬁggggfgmsp 146 |vDD33 AE12  |VDD10
A13  |AVDD_PLL33 H1  |G_FPD4)/G TVD[4] Ti6  ||VSS AE13  |VDD10
A14  |XIN_14318 H2 ?]—FPD“ (U=l Tl |vss AE14  |vss
A15  |AVDD1_EPHYTX33 Hgp | PPIRGC-CAPY T18  |VSS AE15  |REQ#[0]
A6 |RXP Ha S—FPD[B]’ GCAPCLEY 119 |vss AE16  |REQ#2]
A7 |TXP Hs ¢ e.pDC ek T20  |vss AE17  |AD[31]
A18  |AVDD_USB18 Hel, |vDD33 121 |vss AE18  |AD[28]
A19  |USB_DM H25 %P'F?ﬁﬁ’]}ggg%@]ep 25 |(\DEFPOIVSD_ | agse D33
A20  |USB1_DM Bio6 %ngﬁiﬂ[s“éﬁ%ﬁ?f T26  |VDD33 AE20  |PCIRST#
A21  |AVDD1_USH18 H27 0 |Vss T27 :_EV'\E,—P'OW#’ SD_ AE21  |AD[22]
A22 45 lusB2)pMm Hos %Plgﬁgsggggfg@cw T28 3003#/ IDE_SDR | AE22  |vDD33
A28 |USB3 DM H29 %TS()‘[Z]?E%Q?/%[E}GP T29  |SPEAKER AE23  |LDRQ#
A24 \ |AVDD3_USB18 H30 %Fjgo—[ﬁ’%ggggﬁfp T30  |MSDAT AE24 ?E#'?AT’AZOGA
A25 _|VDD_BAT J1 G_FPD[6)/G_TVD[6] U1 |DQS#1] AE25  |vss
A2  |RTC.XOUT J2 G_FPDI[5)/G_TVD[5] U2  |VDD_DDR18 AE26 gBCLK’KBRST
A27  |vss J3 %—FPDUQV G_CAPDI us  |MD[4] AE27  |LFRAME#
A28 gﬂgﬁﬁgﬂ’fgg;ﬁp' J4  |vss us  |Dasio] AE28 '_DCEMSDD[Z]/ Sb
A29  |vss J5 (LBE—)FPD[ZO]’ G_CAPFI us  |MD[O] AE29  |vss
A30  |A30_NC 6 G_ENVEE U6  |VDD_DDR18 AE30 E']D[”’ IDE_SDD
B1  |GIOR 025  |VDE18 U10  |VDD_DDR18 AF1  |BA2]
B2  |AVSS_DACR18 J26  |SouT3 ut1  |vss AF2  |ODT[]
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B3  |AVDD_DACR18 J27  |DSR3#/IDE_SCBLID#| U12  |vSs AF3  |BA[1]
B4  |vsS 28 [sIN3 U1 |vss AF4  |vss
B5  |vss 29  |vss ut4  |vss AF5  |MD[16]
B6  |vss J30 %’Tgﬁgﬂ[sogg%mfp U5 |vDD33 AF6  |VDD_DDR18
B7  |IXIN_25M K1 |vDD33 ute  |vss AF7  |DaM[2]
B8  |vss K2 |G_FPD[7YG_TVD[7] U1z |vss VDD_DDR18
B9 |SPIDI K3  |G_FPD[OJG_TVD[0] Ut |vss MDI[20]
B10  |VSS K4 ff]—FPD“S]’ G_CAPDL| 419 |vss D_DDR18
B11  |coL K5 ?]—FPD[”V G_CAPDL| 3o |vss
VPR PR ko |[OTPDEIVG CAPH 21
B13  |vDD33 K10 |vss u25 DD33
B14  |XOUT 14318 K11  |AVDD_VDISPLL18 26 PCICLKIO]
B15  |AVSS1_EPHYTX33 K12  |AVDD_CPUPLL18 u27 REQ#{1]
B16  |RXN K13  |AVDD_DDRPLL18 AF16  |VSsS
B17  |TXN K14 |vss AF17  |AD[26]
B18  |VSS K15  |vss : DE_SCSO#| AF18  |vss
B19  |USB DP K16 |vss AF19  |AD[29]
B20  |USB1_DP K17 D[13] AF20  |AD[25]
B21  |AVDD2_USB18 MDI5] AF21  |vss
B22  |USB2_DP V4 |vss AF22  |AD[20]
B23  |USB3_DP Vs |DaMmo] AF23  |AD[17]
B24  |VSS V6  |VREF AF24  |vss
B25  |VSS_BAT V10 |VvDD10 AF25  |LAD[]
B26  |RTC_XIN Vi1 |vDD10 AF26  |SERIRQ
B27  |VSs RI3#/IDE_SIORDY vi2  |vDD10 AF27 z'iED;\'DTi?Z[fV SD
CTST#IGPIO_P4[7T/8
051_GPIO_P4[7JSER| V13 |vDD10 AF28  |vss
VO[31]
DTRI#/GPIO_P4[5]/8
051_GPIO_P4[5/SER| V14  |vss AF29  |IDE_PCSO0#
VO[29]
SOUT4 V15 |vss AF30 E)?[O]’ IDE_SDD
G_FPD[1)/G_TVD[1] V16 |VSS AG1  |VDD_DDR18
AVSS_DACG18 L2 |vss V17 |vss AG2  |BA[O]
C3  |AVDD DACG18 L3 ?]—FPD[”]’ G_CAPDL| 18 |vss AG3  |vVDD DDR18
c4  |vss L4 (33]—FPD[1 SVG_CAPDL| 19  |vss AG4  |MD[17]
c5  |vss L5 |vss V20 |vss AG5  |VSS
c6  |vss L6 g]—FPD“S]’ G_CAPDL| o1 |vss AG6  |MD[19]
c7  |vss L10  |vss V25  |vDD33 AG7  |DQS[2]
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E_SPI|_DO/GPIO_P3[2]

c8  |/8051 GPIO_P3[2)/GS L11  |AVSS_VDISPLL18 vos  |IDE_PDDIS/SD_ AG8  |DQSH2]
i DATA[1]
E_SPI_CLK/GPIO_P3[1
Co  |/8051_GPIO_P3[1]/GS L12  |AVSS_CPUPLL18 V27 |H_BCLK AGY  |vsS
F CH1
C10  |LINK/ACTIVE L13  |AVSS_DDRPLL18 V28 QTSS#’ IDE_SRST|  AGg10  |MD[22]
C11 |CLK25MOUT L14  |vss v29  |vss AG11  |OCDBIAST
c12  |vss L15  |vss V30 58R4#"DE—SCS1 AG12 |vss
C13  |RXD[1] L16  |vsSS Wi |MD[14] AG13 . |Vss
c14  |vss L17  |vss w2 |mMD[2] AG14 [T
C15  |AVSS_PLL33 L1e  |VDE18 w3 |vDD_DBR18 AG15 W |TCK
C16  |ATSTN L19  |vss w4 |MDg] AG16 |\ [Tius
C17  |AVDD_EPHYRX33 120 |VDE18 w5 |MDI AG17 4 [AD[30]
c18  |vss 121 |vss we  |vss AG18  |AD[27]
c19  |Avss UsB18 125  |PE/DE_SDDI9] w10 4VBb10 AG19  |CBE#[3]
c20  |Avssi usB1g 126  |DTR3#/IDE_SDACK#|  Widh  |vss AG20  |AD[23]
c21 |vss 127  |CTS4#/IDE_SIOW# w12 luss AG21  |AD[19]
c22  |Avss2 uss1s 128  |vDD33 wiz D |vDD1o AG22  |AD[18]
RI#/GPIOIPA3]/805
C23  |AVSS3_USB18 120 |1_GPIo_PA@EISERV [hAW14 ||Vss AG23  |CBE#2]
O27]
c24  |vss L30 . |SIN4 w45l |vDD33 AG24  |IRDY#
c25  |vss vil > “|c_FPD3IG. TVD3] W16 |VSS AG25  |AD[12]
c26  |vss M2 e FPDRIG TVD[] W17 |vss AG26  |vss
GPIO_P2[6]/8051_GPI G FP1GLKIG_TVCLK
C27 | RO ms &€ wis  |vss AG27  |LAD[3]
GPIO_P2[3)/8051_GPI G FPD[12]/GCAPD] IDE_PDD[12}/S
C28 |5 po[R)SERVO[19] ME, o] W19 |VSS AG28 |51 DATA[O]
20 lves - (2?i_FPD[14]/G_CAPD[ oo lves acz9 |PE_PIORHISD
GPIO_P3[7)/8051_GPI N
C30 |3 e SOR M6 |G FP1VS/G_TWVS w21 |vss AG30  |IDE_PA[2]
D1 G_I0B M10 % |vss W25  |H_SDO AH1  |CKE
D2 4 |AvSSIDACB18 M11  |vsSS W26 |H_RST# AH2  |WEH#
D3 |AVDD_DACB18 M12  |vssS W27 |H_SYNC AH3  |Cso#
D4 \ |G_DDC_DAT M13  |vssS W28 g}FD#/'DE—SDD“ AH4  |MD[25]
D5 NG HSYNC M14  |vsSs W29  |DTR4#IDE_SA[0]| AH5  |MD[18]
D6 |VSS M15  |VSS W30  |DCD4#IDE_SA[2]| AH6  |MD[24]
D7 |vss M16  |VSS Y1 MD[15] AH7  |vss
D8 |vDD33 M17  |vss vy2  |vss AH8  |VREF1
E_SPI_DI/GPIO_P3[3)
D9 |8051 GPIO P3BJGSF| M18  |vSs Y3 |[MA[11] AHO  |MD[23]
CLK
D10 |DUPLEX M19  |vssS Y4  |MA[13] AH10  |MD[31]
D11 |PADWPB M20  |vssS Y5  |vDD_DDR18 AH11  |vSs
D12 |vDD33 M21  |VDE18 Y6  |vDD10 AH12  |vss
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D13 |TXC M25  |VDE18 Y10  |vss AH13  |PCICLK[1]
D14 |TXD[2] M26  |INIT#IDE_SDD[13] Y11 |vss AH14  |TDO
D15 |TXEN M27  |PD[3JIDE_SDD[3] Y12 |vss AH15  |VDD33
D16 |ATSTP M28  |BUSY/IDE_SDD[10] Y13 |vDD10 AH16  |VSS
D17 |AVSS_EPHYRX33 M29  |vSS Y14 |vss AH17  |CBE#[1]
D18 |UD_DP M30  |TXD_EN1 Y15  |vsS STOP#
D19 |UD_DM N1 |vss Y16 |vsSS DEVSEL#
D20  |AVDD_USBPLL18 N2 |vss Y17 |vss
D21 |vss N3 |[S-FPIDETIG_TVDE Y18 |vss
D22 |AVDD1_USBPLL18 N4 |vss Y19 |vss ‘
D23 |vss N5 |G FP1HS/G_TVHS Y20 |v
D24 |vSS N6  |G_FP1DE/G_TVDE Y21 |vs AD[14]
D25  |RTC_PS N10  |vSS Y25 AD[13]
D26 |vDD33 N1 |vss AH26  |VDD33
D27 g%%;%?éfggzz—ﬁp' N2 |vss AH27  |LAD[2]
D29 gﬁ;%roﬁfslgg\(/’ghgp' N14  |vsS 14#/IDE_SA[1] AH29  |vss
D30 gfé,of;;s[’é]g\?gh—gp' N15  |vss AH30  |IDE_PDRQ
E1  |vss ‘vss VsS AJ1  |opTo]
E2  |vss MA7] A2 |vss
E3  |vss MA4] AJ3  |DRAMCLK1
E4  |G_DDC1_DAT MA(8] AJ4  |vss
E5 |G _GPIO[3] MA[12] AJ5  |MD[26]
E6  |VDD_DAC10 VDDA10 AJ6  |VDD_DDR18
E7  |vss IDE_PA[0] AA10  |VDD10 A7 |vss
VSS AA11  |VDD10 AJ8  |vss
E PDI6}/IDE_SDDI6] AA12  |VDD10 AJ9  |MD[28]
E1 PADHOLDB PD[7}/IDE_SDDI[7] AA13  |VDD10 AJ10  |VDD_DDR18
DSRI#/GPIO_PA[6]/8
E11 SS N29  |051_GPIO_P4[6J/SER| AA14  |VDD_DDR18 AJ11  |MD[30]
VO[30]
DCD1#GPIO_P4[0)/8
E12  |RXD[0] N30  |051 GPIO_P4OJSER| AA15  |vDD33 AJ12  |vss
VO[24]
E13  |TXD[0] P1 |MD[11] AA16  |VSS AJ13  |PCICLK[2]
E14  |TXD[] P2 |MD[g] AA17  |VSS AJ14  |vsS
E15  |VSS P3  |vss AA18  |VSS AJI5  |[GNT#[1]
E16  |AVSS_EPHYPLL33 P4 |MD[2 AA19  |VSS AJ16  |vsS
E17  |vsSS P5  |vss AA20  |VSS AJ17  |AD[]
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E18  |AVSS_EPHYBG33 P6  |vVDD33 AA21  |VSS AJ18  [PAR
E19  |VSS P10 |vsS AA25  |VSS AJ19  |vsS
E20  |AVSS_USBPLL18 P11 |vss AA26  |INTA# AJ20  |TRDY#
E21  |REXT P12 |vss AA27  |IDE_PDACK# Al21  |ADR21]
E22  |AVSS1_USBPLL18 P13 |vss AA28  |SLCT/IDE_SDD[8]| AJ22  |VSS
E23  |REXT1 P14 |VSS AA29 E]RR#’ IDE_SDO[1 FRAME#
E24  |VSS P15 |vSS AA30  |RTS4#/IDE_SINT AD[15]
E25  |VSS P16 |VSS AB1  |DRAMCLK
E26 gi’gﬁﬁg‘gfgglﬁ Pl P17 |VSS AB2  |DRAM g(#

E27 SPL(ZEF]’/ZS[‘EQ\?SEZ—SP' P18 |VDE18 AB3  |VSS
E28 g%%;%?g?g?;gp' P19 |vss AB4 DD33
o BnBes T e o FES
E30 STL?TOF]’;SEEQSSEB—]GP' P21 |VDE18 AB6 IDE_PRST#
F1 G_FPD[8)/G_TVD[8] P25  [IDE_PINT AK1  |AK1_NC
F2  |G_DDC1_CLK P26 |PD[4)IDE_SDD[4] AK2  |DRAMCLK1#
F3  |G_TVCLKIN P27 |PD[2JIDE.SDD[2] ROD[10JSD1 | pk3 |vss
F4  |vsS VsS AK4  |MD[27]
SIN/GPIO
F5  |G_GPIO2] VSS AK5  |vss
F6  |AVSS_DACBG18 CLK24MOUT AK6  |DQM3]
F7 |G_REXT AC1  |vDD_DDR18 AK7  |DQS[3]
F8  |AVDD_DACBG18 AC2  |MA9] AK8  |DQSH3]
Fo  |vDD33 AC3  |MA[Z AK9  |vss
F10  |vss AC4  |vss AK10  |MD[29]
F11 |RXDV AC5  |VDD_DDR18 AK11  |vss
AC6  |vDD10 AK12  |vss

VSS AC25  |INTD# AK13  |GNT#[0]
F1 RXD[2] AC26  |INTBH# AK14  |VDD33
F1 TXD[3] R12  |vss AC27 'CDLEK—PDD[3]/ SD_ AK15  |GNT#]2]
F16 33 R13  |vsS AC28  |VDD33 AK16  |AD[O]
F17  |ISET R14  |vSS AC29 E]L'N#’ IDE_SDD[1 | ak17  |vDD33
F18  |AVDD_EPHYBG33 R15  |vSS AC30  |VSS AK18  |AD[2]
F19  |VDE18 R16  |VSS AD1  |MA[3] AK19  |AD[3]
F20  |AVDD_USB33 R17  |vDD33 AD2  |CAs# AK20  |AD[4]
F21  |vss R18  |VSS AD3  |MA[5] AK21  |AD[5]
F22  |AvDD1_USB33 R19  |vDD33 AD4  |MA[O] AK22  |AD[6]
F23  |vssS R20  |vss AD5  |CSt# AK23  |AD[7]
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Fo4  |vsS R21  |VDD33 AD6  |vss AK24  |AD[E]

F25  |vDD33 R25  |vSS AD25  |VDD33 AK25  |CBE#[0]
GPIO_P2[7]/8051_GPI

F26  |O mmarRvoms] R26  |IDE_PIORDY AD26  |VSS AK26  |AD[10]
GPIO_PA[3)/8051_GPI IDE_PDD[0)/SD_

F27 | P SeRvOrTi] R27  |IDE_PA[] AD27 | Do AK27  |LADIO]

IDE_PDD4/SD_ IDE_PDD[1/SD
F28  |vss R28  |CTS3#/IDE_SIOR# D28 |poe aczs |50
F29  |vss R29  |VsS AD29  |PD[5)/IDE_SDD[5] BEV'VDPDD“ 5rs
SOUT1/GPIO_P4[1]/8

Fao  |GPIO_PO[6I/B0S1 _GPI R30  |051 GPIO PA[)SER| AD30 |ACK#IDE_SDD[1 K30_NC

O_PO[6J/SERVO[6] Vo 1

<

A g
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4.3. Pin List Table

Function Symbol PIN Sum
SYSTEM PWRGOOD, CLK25MOUT, XOUT_14318, XIN_14318, SPEAKER, CLK24MOUT 6 PINs
DDRII Interface | DRAMCLK, DRAMCLK#, DRAMCLK1, DRAMCLK1#,RAS#, CAS#, WE#, CKE,CS1#, CSO0#, 78 PINs

DQM[3:0], DQS[3:0], DQS#[3:0], ODT[1], ODT[0], OCDBIAS, OCDBIAS1, VREF, VREF1,
BA[2:0],MD[31:0], MA[14:0]
USB Interface USB_DP,USB_DM, USB1_DP, USB1_DM, USB2_DP, USB2_DM, USB3_DP, USB3_DM 10 PINs
REXT1, REXT
PCI Bus REQ#[2:0],GNT#[2:0],PCIRST#,PCICLK][0], PCICLK[1],PCICLKI[2],AD[81:0],CBE#[3:0], 56)PINs
Interface FRAME#, IRDY#, TRDY#, DEVSEL#, STOP#, PAR, INTA#, INTB#, INTC#, INTD#
SPI Interface SPI_CS#, SPI_CLK/STRAP_JTAG, SPI_DO, SPI_DI 4 PINs
External SPI/ E_SPI_CS#/GPIO_P3[01/8051_GPIO_P3[0)/GSF_CHO, 4 PINs
GPIO port E_SPI_CLK/GPIO_P3[11/8051_GPIO_P3[1}/GSF_CHT1,
3[3-0)/ 8051 E_SPI_DO/GPIO_P3[2]/8051_GPIO_P3[2]/GSF_CH2,
GPIO port E_SPI_DI/GPIO_P3[3]/8051_GPIO_P3[3J/GSF_CLK
3[3-0]/ General
Shift Interface
LPC Bus SERIRQ, LAD[3:0], LFRAME#, LDRQ# 7 PINs
Interface
KBD / MOUSE | KBCLK/KBRST#, KBDAT/A20GATE#, MSCLK, MSDAT 4 PINs
Interface
RTC Interface RTC_PS, RTC_XOUT,"REC.XIN 3 PINs
GPIO PORT GPIO_P3[7]/8051_GPIOLP3[7]/12C1SBA, GPIO_P3[6]/8051_GPIO_P3[6]/12C1_SCL, 4 PINs
3[7-4])/ 8051 GPIO_P3[5]/8051_GPI®, P3[5]/12€_SDA;GPIO_P3[4]/8051_GPIO_P3[4]/12C_SCL
GPIO PORT
3[7-4])/ 12C
Interface
COM1/ GPIO SIN1/GPIO_P4[4]/8051“GRIO_P4[4]/SERVOI[28], 9 PINs
PORT 4/ 8051 SOUTI/GPIO_P4[1]/8051_GPIO_P4[1)/SERVOI25],
GPIO PORT 4/ | RTS1#/GPI©._P4[2]/8051_GPIO_P4[2]/SERVOI[26],
SERVQ[31:24] | CTS1#/GPIO_P4[71/8051_GPIO_P4[7]/SERVO[31],
Interface DSR1#/GPI0_P4[6]/8051_GPIO_P4[6]/SERVO[30],
DCD1#/GPIO_P4[0]/8051_GPIO_P4[0[/SERVO[24],
RIT#/GP1O_P4[3]/8051_GPIO_P4[3])/SERVO[27],
DTR1#/GPIO_P4[5]/8051_GPIO_P4[5/SERVO[29], TXD_EN1
COM 3,4 SIN3, SOUTS3, SIN4, SOUT4 4 PINs
Primary IDE/SD | IDE_PDDI[0])/SD_DATA[2], IDE_PDD[1)/SD_DATA[3], IDE_PDD[2})/SD_CMD, 29 PINs
Interface IDE_PDDI[3)/SD_CLK, IDE_PDD[4])/SD_DATAJ[0], IDE_PDD[5])/SD_DATA[1],

IDE_PDDI[6}/SD_CD, IDE_PDD[7}/SD_WP, IDE_PDD[8)/SD1_DATA[2],
IDE_PDDI[9)/SD1_DATA[3], IDE_PDD[10}/SD1_CMD, IDE_PDD[11}/SD1_CLK,
IDE_PDD[12)/SD1_DATA[0], IDE_PDD[13]/SD1_DATA[1], IDE_PDD[14]/SD1_CD,
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Function Symbol PIN Sum
IDE_PDDI[15]/SD1_WP,
IDE_PRST#, IDE_PDRQ, IDE_PIOW#/SD_RW, IDE_PIOR#/SD1_RW, IDE_PIORDY,
IDE_PDACK#, IDE_PINT, IDE_PA[2:0], IDE_PCBLID#, IDE_PCS0#, IDE_PCS1#
Secondary PD/IDE_SDDI7:0], SLCT/IDE_SDDI[8], PE/IDE_SDD[9], BUSY/IDE_SDD[10], 29 PINs
IDE/COM3, ACK#/IDE_SDD[11], SLIN#/IDE_SDD[12], INIT#/IDE_SDD[13], ERR#/IDE_SDD[14],
COM4 PRINT1 AFD#/IDE_SDDI[15],
Interface RTS3#/IDE_SRST#, DCD3#/IDE_SDRQ, CTS4#/IDE_SIOW#, CTS3#/IDE_SIOR#,
RI3#/IDE_SIORDY, DTR3#/IDE_SDACK#, RTS4#/IDE_SINT, RI4#/IDE_SA[1],
DSR3#/IDE_SCBLID#, DTR4#/IDE_SA[0], DCD4#/IDE_SA[2], STB#/IDE_SCSO0#,
DSR4#/IDE_SCS1#
GPIO Interface GPIO_P0[7:0] /8051_GPIO_P0[7:0)/SERVOI[7:0],GPIO_P1[7:0] 24 PINs
/8051_GPIO_P1[7:0)/SERVOI[15:8], GPIO_P2[7:0]/8051_GPIO_P2[7:0//SERVQ|23:16]
Ethernet LINK/ACTIVE, DUPLEX, ISET, ATSTP, ATSTN, TXN, TXP, RXN, RXP 24 PINs
Interface MDC,MDIO, COL, RXC, RXD[3:0], RXDV,
TXC, TXD[3:0], TXEN
USB Device UD_DP, UD_DM 2 PINs
JTAG Interface | TDO, TMS, TCK, TDI 4 PINs
HAD Interface HDA_BCLK, HDA_SYNC, HDA_SDO;HBA_SDI, HDA4RST# 5 PINs
VGA DVO G_FPDI[0)/G_TVDI[0], G_FPD[1]/G_TVDI[1], G_FPD[2)/G_TVDJ|2], G_FPD[3)/G_TVD[3], 33 PINs
Interface G_FPDI[4)/G_TVDI[4], G_FPD[5]/G_TVDI[5],"G_EPDI[6]/GuI\VD[6], G_FPD[7)/G_TVD[7],
G_FPD[8]/G_TVD[8], G_FPB[9]/G_TVDI[9], G_FPB[10]/G=TVD[10], G_FPD[11)/G_TVD[11],
G_FP1DE/G_TVDE, GFP1HS/G_TVHS, G_FP1VSIG TVVS, G_FP1CLK/G_TVCLKO,
G_TVCLKIN, G_FP1DET/G_TVDET, G_EPD[12]/G_CAPDI[0], G_FPD[13]/G_CAPD[1],
G_FPDI[14]/G_CAPDI[2], G_FRD[15}/G_CAPRD[3],«& FPD[16]/G_CAPDI[4],
G_FPDI[17]/G_CAPDI5], G_EPDI[18JIG\.CAPDI[6],"G_FPD[19]/G_CAPDI[7],
G_FPDI[20)/G_CAPFILD;"GFRD[21)/G_EAPHS, G_FPD[22]/G_CAPVS,
G _FPDI[23)/G_CAPGEK, G ENVBD, G ENBLT, G ENVEE
VGA DAC G_REXT, G_IOR{G"1OG)G 0B, G. VSYNC, G_HSYNC 6 PINs
Interface
VGA GPIO G_GPIO[2],.G GPIO|3] 2 PINs
Interface
VGA I2C G DDC1_CLK, GIDDC1 DAT, G_DDC_CLK, G_DDC_DAT 4 PINs
Interface
VGA Power AVDD_DACR18,AVSS_DACR18, AVDD_DACG18, AVSS_DACG18, AVvDD_DACB18, 11 PINs
Interface AVSSIDACB18, AVDD_DACBG18, AVSS_DACBG18, AVDD_VDISPLL18,
AVSS VDISPLL18, VDD DAC10
INTERNAL SPI | SPIFLAWP#, SPIFL_HOLd# 2 PINs
CONTROL
1V Power VDD10 (19 PINs) 19 PINs
1.8V Power VDE18 (13 PINs), VDD_DDR18(16 PINs), AVDD_USB18, AVSS_USB18, 45 PINs
AVDD_USBPLL18,AVSS_USBPLL18, AVDD3 USB18, AVDD2_USB18, AVDD1_USB18,
AVSS3_USB18, AVSS2_USB18, AVSS1_USB18, AvDD1_USBPLL18, AVSS1_USBPLL18,
AVDD_DDRPLL18, AVSS DDRPLL18, AyYDD_CPUPLL18, AVSS CPUPLL18
Battery Power VDD_BAT, VSS_BAT 2 PINs
3.3V Power AVDD_PLL33, AVSS_PLL33, VDD33(38 PINs), AVSS_EPHYPLL33, AVDD_EPHYPLL33, 50 PINs
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Function Symbol PIN Sum
AVSS_EPHYBG33, AVDD_EPHYBG33, AVDD1_EPHYTX33, AVSS1_EPHYTX33,
AVDD_EPHYRX33, AVSS_EPHYRX33,AVDD1_USB33, AVDD_USB33
Digital Ground VSS 234 PINs
NC pin NC 4 PINs

™
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4.4. Signal Description

This chapter provides a detailed description of SoC signals. A signal with the symbol "#” at the end of itself
indicates that this pin is low active. Otherwise, it is high active.

The following notations are used to describe the signal types:
| Input pin
@] Output pin
OD  Output pin with open-drain
/O Bi-directional Input/Output pin

® System (6 PINS)

PIN No. Symbol Type
AB25 PWRGOOD I
c1 CLK25MOUT O |25MHz Clock output.
AB30 CLK24MOUT O [24MHz Clock outp
B14 XOUT_14318 (0] puUt. @ inverting amplifier (oscillator).
y input, within 100 ppm tolerance, to the
A14 XIN_14318 I
pin is used to control the Speaker Output and should
SPEAKER
T29
STRAP_EPS

® DDRIl Interface (

Description

Clock output. This pin provides the fundamental timing for the DDRII

controller.

Clock output. This pin provides the fundamental timing for the DDRII

© controller.
Row Address Strobe. When asserted, this signal latches row address on
AE4 RAS# O |positive edge of the DDRII clock. This signal also allows row access and
pre-charge.
Column Address Strobe. When asserted, this signal latches column address
AD2 CAS# O |on the positive edge of the DDRII clock. This signal also allows column

access and pre-charge.
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PIN No. Symbol Type Description
Memory Write Enable. This pin is used as a write enable for the memory
AH2 WE# (0]
data bus.
Clock Enable. CKE HIGH activates, and CKE LOW deactivates internal clock
AH1 CKE (0]
signals, and device input buffers and output drivers.
Chip Select CS1# & CSO0#. These two pins activate the DDRII devices. First
Bank of DDRII accepts any command when the pin is active low.
AD5,AH3 CS1# CSO# 0]
Second Bank of DDRII accepts any command when th 1# pin is active
low.
Data Mask DQM[3:0]. These pins act as synchro,
AKB,AF7,T2,V5 DQM[3:0] (0] ) .
read cycles and byte masks during wri
Data Strobe DQS[3:0] for DDRII
AK7,AG7,T1,U4 DQS[3:0] /0
read data for source synchronous o
Data Strobe DQS#[3:0] for DDRII only.
AK8,AG8,U1,T4 DQS#[3:0] /0
read data for source synchrong
On Die Termination Cont registered HIGH) enables
ODTI0] (0] ) o )
on die termination resistance DR2 SDRAM.
AJ1
STRAP_IDESC Parallel Port. Default internal
Control for DDRII only. ODT(registered HIGH) enables
ODT[1]
Frequency(MHz)
166
AF2 200
s 4’b0010 233
4’b0011 266
4’b0100 300
4’b0101 333
4’b0110 366
4’h0111 400
OCD BIAS for DDRII only. The OCD bias circuit generates a bias level
T6 OCDBIAS
I voltage that makes the reference resistance for driver
AG11 OCDBIAS1
impedance calibration an appropriate value
V6 VREF | Reference voltage for DDRII only. Reference voltage for inputs for SSTL
AH8 VREF1 interface.
Bank Address BA[2:0]. These pins are connected to DDRII as bank address
AF1,AF3,AG2 BA[2:0] o

pins.
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PIN No. Symbol Type Description
AH10,AJ11,AK10
,AJ9,AK4,AJ5,AH
4,AH6,AH9,AG10
,AF11,AF9,AG6,
AH5,AG4,AF5,Y1 MDI[31:0] I/0 [Memory Data MD[31:0]. These pins are connected to the DDRII data bus.
W1, V2, W2,P1,R
2,P2,R3,W5,W4,
V3,U3,R4,P4,R5,
us
AD4,AE1,AC3,A Memory Address MA[14-0]. Normallﬁese pins are the row and
D1,AA3,AA2,AB4 column address for DDRII.
,AD3,AA4,AC2 MA[14:0] (0]
,AE3,Y3,AA5,Y4
AB5
® USB Interface (10 PINS)
PIN No. Symbol Type
oller 0 Port 0. These are the serial data pair
B19 USB_DP
I/O S down resistors are connected to DP and DM
A19 USB_DM
Bus Controller 0 Port 1. These are the serial data pair
B20 USB1_DP
15kQ pull down resistors are connected to DP and DM
A20 USB1_DM
Un al Serial Bus Controller 1 Port 0. These are the serial data pair
B22 usB2_DP
r USB Port 2. 15kQ pull down resistors are connected to DP and DM
A22 uUsB2
- nternally.
823 Universal Serial Bus Controller 1 Port 1. These are the serial data pair
for USB Port 3. 15kQ pull down resistors are connected to DP and DM
A23 .
internally.
Universal Serial Bus Controller 1 External Reference Resistance 470Q
3
1%
Universal Serial Bus Controller 0 External Reference Resistance 470Q
EXT
1%

® PCIlBus Interface (56 PINs)

PIN No.

Symbol

Type

Description

AE16,AF15,AE15

REQ#[2:0]

PCI Bus Request. These signals are the PCI bus request signals used as

inputs by the internal PCI arbiter.
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PIN No. Symbol Type Description
PCI Bus Grant. These signals are the PCI bus grant output signals generated
GNT#[2:0] (0] ) )
by the internal PCI arbiter.
DDRII Clock Table
PGNTI[2:0] Frequency(MHz)
3’b000 166
AK15,AJ15,AK13 b001 200
3'b010 233
STRAP_DDR | 30011 566 ‘
3'b100 300
3'b101 333
3'b110 366
3'b111
PCI Reset. This pin is used ices. When it is asserted low, all
AE20 PCIRST# 0]
the PCI devices wi
AF14 PCICLK][0]
PCI Clo utpu ck sed by all of the SoC logic that is in the PCI
AH13 PCICLK[1] o
clock do
AJ13 PCICLK[2]
AE17,AG17,AF1
9,AE18,AG18,AF
17,AF20,AH21,A
G20,AE21,AJ21,
AF22,AG21,AG2
PCI ress and Data. The standard PCl address and data lines. The
2,AF23,AH22,AJ
ADI[31:0] /0 ress is driven with PCl Frame assertion and data is driven or received in
24, AH24,AH25,A
the following clocks.
G25,AJ26,AK26,
AJ27,AK2
Bus Command and Byte Enables. During the address phase, CBE#[3:0]
E#[3:0] /O |define the Bus Command. During the data phase, CBE#[3:0] define the Byte
' Enables.
PCI Frame. This pin is driven by a PCI master to indicate the beginning and
AJ23 FRAME# 1/0
duration of a PCI transaction.
PCI Initiator Ready. This pin is asserted low by the master to indicate that it
AG24 IRDY# I/O |is able to transfer the current data transfer. A data was transferred if both

IRDY# and TRDY# are asserted low during the rising edge of the PCI clock.
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PIN No. Symbol Type Description
PCI Target Ready. This pin is asserted low by the target to indicate that it is
AJ20 TRDY# I/O |able to receive the current data transfer. A data was transferred if both IRDY#
and TRDY# are asserted low during the rising edge of the PCI clock.
Device Select. This pin is driven by the devices which have decoded the
AH19 DEVSEL# I/0 )
addresses belonging to them.
PCI Stop. This pin is asserted low by the target to indicate that it is unable to
AH18 STOP# I/0
receive the current data transfer.
PCI Parity. This pin is driven to even parity by PCl master oventhe AD[31:0]
and CBE#[3:0] bus during address and write datagohases. I, shouldbe pulled
AJ18 PAR I/0
high through a weak external pull-up resistor. The target drives, parity during
data read.
PCI INTA#. PCI interrupt input A. It €onnects to. PCl INJFWA# when normal
AA26 INTA# I/0
modes of PCI Interrupts are supported.
PCI INTB#. PCI interrupt inpdt B._ltyconneets, to,PCl INTB# when normal
AC26 INTB# I/0
modes of PCI Interrupts arefsupported.
PCI INTC#. PCI interrupt inputhC. It connects to PCI INTC# when normal
AB26 INTC# I/0
modes of PCI Interrfupts are supported.
PCI INTD#. PCI linterrupt inputiD. It*connects to PCI INTD# when normal
AC25 INTD# I/0
modes of PChinterrupts are supported.
® SPI Interface (4 Balls)
Ball No. Symbol Type Description
SPI_CS# O [SPLChip Select
A8 Boot/Mode Select
STRAP_BMS | Pull it high to select Normal boot(Reset 250ms). Default internal pull-high.
Pull it low to select Fast boot.
SPI_CLK O |SPI Clock
A10 JTAG enable
STREA V11 I |pull it high to enable JTAG. default internal pull-hig
A9 SPI_DO O |SPI Data Ouput / Output pin, connected with input of flash.
B9 SPI_DI I SPI Data Input / Input pin, connected with output of flash.

® EXTERNAL SPI/GPIO PORT3[3-0]/8051 GPIO PORT3[3-0]/General Shifter Interface (4 PINs)
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PIN No. Symbol Type Description
E_SPI_CS# O |External SPI Chip Select
Es GPIO_P3J0] I/O |General-Purpose Input/Output Port 3 bit 0.
8051_GPIO_P3[0] /O |8051 General-Purpose Input/Output Port 3 bit 0.
GSF_CHO I/O |General Shifter Channel 0
C9 E_SPI_CLK O |External SPI Clock

Page 33




Vortex86MX+

32-Bit X86 Micro Processor

PIN No. Symbol Type Description
GPIO_P3[1] /O |General-Purpose Input/Output Port 3 bit 1
8051_GPIO_P3[1] I/O |8051 General-Purpose Input/Output Port 3 bit 1
GSF_CH1 I/O |General Shifter Channel 1
E_SPI_DO O |External SPI Data Ouput it connects to device SDI input.
cs GPIO_P3[2] /O |General-Purpose Input/Output Port 3 bit 2
8051_GPIO_P3[2] I/O |8051 General-Purpose Input/Output Port 3 bit 2
GSF_CH2 I/O |General Shifter Channel 2
E_SPI_DI I External SPI Data Input t it connects to device SDOeutput:
D9 GPIO_P3J[3] I/O |General-Purpose Input/Output Port 3 bit 3
8051_GPIO_P3[3] /O |8051 General-Purpose Input/Output t 3 bit
GSF_CLK O |General Shifter reference Clock
® | PC Bus Interface ( 7 PINS)
PIN No. Symbol Type
Serial Interrupt Request.
AF26 SERIRQ I/0
protocol of commo
AG27,AH27 ,AF25 AD[3:0]. These pins are used to be
LAD[3:0] I/O
LAK27
. This signal is used as a frame signal of low
AE27 LFRAME#
equest Signal. This signal is used as a DMA request
AE23 LDRQ#
protocol.

® KBD/MOUSE Interface (4 PI}

PIN No. Symbo

Description

AE26

yboard Clock. This pin is keyboard clock when used internal 8042.

Keyboard Reset. This pin is Keyboard reset when used external 8042.

Keyboard Data. This pin is keyboard data when used internal 8042.

Address Bit 20 Mask. This pin is A20 mask when used external 8042.

Mouse Clock. This pin is mouse clock when used internal 8042.

Mouse Data. This pin is mouse data when used internal 8042.

® RTC Inte
PIN No. Symbol Type Description
D25 RTC_PS I RTC Battery Power Sense.
A26 RTC_XOUT O [Crystal-out. Frequency output from the inverting amplifier (oscillator)
Crystal-in. 32.768KHz frequency input, within 100 ppm tolerance, to the
B26 RTC_XIN I » )
amplifier (oscillator).
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® GPIO PORT3[7-4]/8051 GPIO PORT3[7-4]/12C Interface ( 4 PINs)

PIN No. Symbol Type Description
GPIO_P3[7] /O |General-Purpose Input/Output Port 3 bit 7.
C30 8051_GPIO_P3[7] I/O |8051 General-Purpose Input/Output Port 3 bit 7.
12C1_SDA I/O |I12C1 Serial Data.
GPIO_P3[6] /O |General-Purpose Input/Output Port 3 bit 6.
B28 8051_GPIO_P3[6] I/O |8051 General-Purpose Input/Output Port 3 bit 6.
12C1_SCL I/O |12C1 Serial Clock.
GPIO_P3J5] /O |General-Purpose Input/Output Port ‘ 5.
A28 8051_GPIO_P3[5] I/O |8051 General-Purpose Input/Out
I12C_SDA I/O |12C0 Serial Data.
GPIO_P3[4] /O |General-Purpose Input/Outp
E26 8051_GPIO_P3[4] /O |8051 General-Purpose Ing
I12C_SCL I/O |12C0 Serial Clock.

PIN No. Symbol
SIN1
GPIO_P4[4] Output Port 4 bit 4.
P29 8051_GPIO_P4[4] ose Input/Output Port 4 bit 4.
SERVOI[28]
SOUT1 nit Data. FIFO UART transmitter serial data output from the serial port.
GPIO_P eneral-Purpose Input/Output Port 4 bit 1.
R0 8051 General-Purpose Input/Output Port 4 bit 1.
SERVO[25].
Request to Send. Active low Request to Send output for UART port.
A handshake output signal notifies the modem that the UART is ready to
transmit data. This signal can be programmed by writing to bit 1 of Modem
Control Register (MCR). The hardware reset will clear the RTS1# signal to be
P3 inactive mode (high). It is forced to be inactive during the loop-mode
operation.
GPIO_P4[2] /0 |General-Purpose Input/Output Port 4 bit 2.
8051_GPIO_P4[2] /O |8051 General-Purpose Input/Output Port 4 bit 2.
SERVOI[26] O [SERVO[26].
Vortex86MX+ Datasheet Rev 1.0.
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PIN No. Symbol Type Description
Clear to Send. This active low input for the primary and secondary serial
ports. A handshake signal notifies the UART that the modem is ready to
receive data. The CPU can monitor the status of the CTS1# signal by reading
CTS1# | bit 4 of Modem Status Register (MSR). A CTS1# signal states the change
from low to high after the last MSR read sets bit 0 of the MSR to a “1”. If bit 3
K28 of the Interrupt Enable Register is set, the interrupt is erated when CTS1#
changes the state. The CTS1# signal has no effect on the
Note: Bit 4 of the MSR is the complement of CTS1#.
GPIO_P4[7] /O |General-Purpose Input/Output Port 4 bit 7.
8051_GPIO_P4[7] /O |8051 General-Purpose Input/Output ’t 4 bit
SERVOI[31] SERVOI[31].
. A handshake
DSR1#
N29
GPIO_P4[6]
8051_GPIO_P4[6]
SERVOI[30]

s the UART that the carrier signal is detected by the modem. The

monitor the status of the DCD1# signal by reading bit 7 of the
dem Status Register (MSR). A DCD1# signal states the change from low to

high after the last MSR read sets bit 3 of the MSR to a “1”. If bit 3 of the

Interrupt Enable Register is set, the interrupt is generated when DCD1#

changes state.

Note: Bit 7 of the MSR is the complement of DCD1#.

I/O |General-Purpose Input/Output Port 4 bit O.
/0 |8051 General-Purpose Input/Output Port 4 bit 0.
O [SERVO[24].
Vortex86MX+ Datasheet Rev 1.0.
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PIN No. Symbol Type Description
Ring Indicator. This active low input is for the UART ports. A handshake
signal notifies the UART that the telephone ring signal is detected by the
modem. The CPU can monitor the status of the RI1# signal by reading bit 6 of
RI1# | the Modem Status Register (MSR). An RI1# signal states the change from low
to high after the last MSR read sets bit 2 of the MSR to a “1”. If bit 3 of the
L29 Interrupt Enable Register is set, the interrupt is gener: when RI1# changes
state.
Note: Bit 6 of the MSR is the complement of RI1#.
GPIO_P4[3] /O |General-Purpose Input/Output Port 4 bit 3.
8051_GPIO_P4[3] /0 [8051 General-Purpose Input/Output ’t 4 bit
SERVOI[27] O [SERVO[27].
DTR1# o
K29
GPIO_P4[5] I/0
8051_GPIO_P4[5] | I/O
SERVOI[29] o
M30 TXD_EN1 is pin will be high when COM1 is trnamitting.

® COMS3, 4 (4 PIN)

PIN No. Symbol

Description

J28 SIN3

Receive Data. FIFO UART receiver serial data input signal.

J26 SOUT3

ransmit Data. FIFO UART transmitter serial data output from the

erial port.

L30

COM4 Receive Data. FIFO UART receiver serial data input signal.

COM4 Transmit Data. FIFO UART transmitter serial data output from the

serial port.

® Pri IDE/SD Interface ( 29 PINSs)
I Type Description

AJ30 _PRST# (0] IDE Primary Channel Reset.

AD27 IDE_PDDI0] 110 IDE Primary Channel Data Bus Data 0.
SD_DATA[2] /0 SDO Data Bus Data 2.

AKDS IDE_PDDI[1] 110 IDE Primary Channel Data Bus Data 1.
SD_DATA[3] /O SDO Data Bus Data 3.

AE2S IDE_PDDI2] 110 IDE Primary Channel Data Bus Data 2.

SD_CMD /0 SDO Command/Response.
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PIN No. Symbol Type Description
AC27 IDE_PDDI3] 110 IDE Primary Channel Data Bus Data 3.
SD_CLK O SDO Clock.
AD28 IDE_PDDI4] 110 IDE Primary Channel Data Bus Data 4.
SD_DATA[Q] 1/0 SDO Data Bus Data 0.
V26 IDE_PDDI5] 110 IDE Primary Channel Data Bus Data 5.
SD_DATA[1] 1/0 SDO Data Bus Data 1.
U25 IDE_PDDI6] 110 IDE Primary Channel Data Bus Data 6.
SD_CD | SDO Card Detect.
95 IDE_PDDI7] 110 IDE Primary Channel Data Bus Data‘
SD_WP | SDO Write Protect.
AF27 IDE_PDDI8] 110 IDE Primary Channel Data Bus D
SD1 DATA[2] 1/0 SD1 Data Bus Data 2.
AH2S IDE_PDDI9] 110 IDE Primary Channel Data Bu
SD1_DATA[3] SD1 Data Bus Data 3.
IDE_PDDI[10]
AB27
SD1_CMD
IDE_PDDI[11]
u26
SD1_CLK
IDE_PDDI[12]
AG28
SD1_DATA[O]
IDE_PDDI[13]
u27
SD1_DATA[1]
IDE_PDDI[14]
AJ29
SD1_CD
IDE_PDDI[15] ary Channel Data Bus Data 15.
AK29

SD1

AH30

Write Protect.

IDE Primary Channel DMA Request.

IDE Primary Channel 10 Write Strobe.

SD Read/Write status. High active

IDE Primary Channel IO Read Strobe.

SD1 Read/Write status. High active

IDE Primary Channel IO Channel Ready.

AA27 IDE_PDACK# (0] IDE Primary Channel DMA Acknowledge.
P25 IDE_PINT | IDE Primary Channel Interrupt.
AG30,R27,N2
5 IDE_PA[2:0] (0] IDE Primary Channel Device Address
Y27 IDE_PCBLID# | IDE Primary Channel Cable Assembly Type Identifier.
AB28 IDE_PCS1# ) IDE Primary Channel Chip Select.
AF29 IDE_PCSO0# ) IDE Primary Channel Chip Select.
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® Secondary IDE /COM3,4,PRINTL1 Interface ( 29 PINS)

PIN No. Symbol Type Description
N28,N27,AD2 PD[7:0] /o Parallel port data bus bit . Refer to the description of the parallel port for the
9,P26,M27,P2 definition of this pin in ECP and EPP mode.
7,AE30,AF30 IDE_SDD[7:0] 110 IDE Secondary Channel Data Bus.
SLCT. An active high input on this pin indicates that printer is selected.
SLCT | Refer to the description of the parallel port for definition of pin in ECP and
AAZ8 EPP mode.
IDE_SDDI8] 110 IDE Secondary Channel Data Bus. ’ 'A
PE. An active high input on this pinjindicat at
PE | end of the paper. Refer to the descl the definition
L25 of this pin in ECP and EPP mode.
IDE_SDDI9] IDE Secondary Channel Datg
BUSY port for definition of this pin in
M28
IDE_SDDI[10]
is pin indicates that the printer has received
AD30 ACK# ccept more data. Refer to the description of the parallel
IDE_SDDI[11]
AC29 SLIN#
IDE_SDDI[12] ondary Channel Data Bus.
INITA F#. Output line for the printer initialization. Refer to the description of the
parallel port for the definition of this pin in ECP and EPP mode.
IDE Secondary Channel Data Bus.
ERR#. An active low input on this pin indicates that the printer has
encountered an error condition. Refer to the description of the parallel port for
the definition of this pin in ECP and EPP mode.
IDE Secondary Channel Data Bus.
AFD#. An active low output from this pin causes the printer to auto feed a line
W28 AFD# oD after a line is printed. Refer to the description of the parallel
port for the definition of this pin in ECP and EPP mode.
IDE_SDDI[15] 110 IDE Secondary Channel Data Bus.
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PIN No.

Symbol

Type

Description

V28

RTS3#

Request to Send. Active low Request to Send output for UART port.

A handshake output signal notifies the modem that the UART is ready to
transmit data. This signal can be programmed by writing to bit 1 of Modem
Control Register (MCR). The hardware reset will clear the RTS# signal to be
inactive mode (high). It is forced to be inactive during the loop-mode

operation.

IDE_SRST#

IDE Secondary Channel Reset.

T28

DCD3#

Note: Bit 7 of the MSR is t

IDE_SDRQ

L27

CTS4#

2 UART that the modem is ready to
or the status of the CTS# signal by reading
SR). A CTS# signal states the change from

IDE_SIOW#

Send. This active low input for the primary and secondary serial
. A handshake signal notifies the UART that the modem is ready to
receive data. The CPU can monitor the status of the CTS# signal by reading
bit 4 of Modem Status Register (MSR). A CTS# signal states the change from
low to high after the last MSR read sets bit 0 of the MSR to a “1”. If bit 3 of the
Interrupt Enable Register is set, the interrupt is generated when CTS#
changes the state. The CTS# signal has no effect on the transmitter.

Note: Bit 4 of the MSR is the complement of CTS#.

OR#

IDE Secondary Channel 10 Read Strobe.
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PIN No.

Symbol

Type

Description

K27

RI3#

Ring Indicator. This active low input is for the UART ports. A handshake
signal notifies the UART that the telephone ring signal is detected by the
modem. The CPU can monitor the status of the RI# signal by reading bit 6 of
the Modem Status Register (MSR). An RI# signal states the change from low
to high after the last MSR read sets bit 2 of the MSR to a “1”. If bit 3 of the

Interrupt Enable Register is set, the interrupt is gene when RI# changes

state.
Note: Bit 6 of the MSR is the complement of RI#.

IDE_SIORDY

IDE Secondary Channel IO Channel Ready.

L26

DTR3#

Data Terminal Ready. This is an a& low o

ready to
establish data communication link. ed by writing

to bit 0 of Modem Control Register

IDE_SDACK#

AA30

RTS4#

output for UART port.
e modem that the UART is ready to

IDE_SINT

Y29

the UART that the telephone ring signal is detected by the
The CPU can monitor the status of the RI# signal by reading bit 6 of
Modem Status Register (MSR). An RI# signal states the change from low
to high after the last MSR read sets bit 2 of the MSR to a “1”. If bit 3 of the
Interrupt Enable Register is set, the interrupt is generated when RI# changes
state.

Note: Bit 6 of the MSR is the complement of RI#.

IDE Secondary Channel Device Address.

J27

Data Set Ready. This active low input is for the UART ports. A handshake
signal notifies the UART that the modem is ready to establish the
communication link. The CPU can monitor the status of the DSR# signal by
reading bit5 of the Modem Status Register (MSR). A DSR# signal states the

DSR3# ! change from low to high after the last MSR read sets bit1 of the MSR to a “1”.
If bit 3 of the Interrupt Enable Register is set, the interrupt is generated when
DSR# changes state.
Note: Bit 5 of the MSR is the complement of DSR#.
IDE_SCBLID# | IDE Secondary Channel Cable Assembly Type Identifier.
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PIN No.

Symbol Type

Description

W29

DTR4#

Data Terminal Ready. This is an active low output for the UART port. A
handshake output signal signifies the modem that the UART is ready to
establish data communication link. This signal can be programmed by writing
to bit 0 of Modem Control Register (MCR). The hardware reset will clear the
DTR# signal to be inactive during the loop-mode operation.

IDE_SA[0]

IDE Secondary Channel Device Address.

W30

DCD4#

Modem Status Register (MSR). A DC
high after the last MSR read sets
Interrupt Enable Register is set,
changes state.

Note: Bit 7 of the MSR is the

IDE_SA[2]

u30

STB#

OD

STB#. An active low_o i e parallel data into the printer.
ort for the definition of this pin in ECP

IDE_SCSO#

V30

DSR4#

R# changes state.
Note: Bit 5 of the MSR is the complement of DSR#.

IDE Secondary Channel Chip Select.

[ J
Description
General-Purpose Input/Output Port 0[7:0]. Those pins can be programmed
_PO[7:0] I/0 P P P [7:0] P Prog
input or output individually.
G28,F30,G29,G30,
H28,H29,H30,J30 |8051_GPIO_PO[7:0]| I/O |8051 General-Purpose Input/Output Port 0[7:0].
SERVO[7:0] O [SERVOJ[7:0].
G27,E29,G25,H26, General-Purpose Input/Output Port 1[7:0]. Those pins can be programmed
GPIO_P1[7:0] I/O
F27,D30,H25,E30 input or output individually.
8051_GPIO_P1[7:0]| I/O |8051 General-Purpose Input/Output Port 1[7:0].
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SERVO[15:8] O |[SERVO[15:8].
GPIO_P2[7:0] o General-Purpose Input/Output Port 2[7:0] . Those pins can be programmed
input or output individually.
F26,C27,D27,E27,C
28,E28,D28,029 |8051_GPIO_P2[7:0]| I/O |8051 General-Purpose Input/Output Port 2[7:0].
SERVO[23:16] O |[SERVO[23:16].
® FEthernet Interface ( 24 PINSs)
PIN No. Symbol Type Description
C10 LINK/ACTIVE 0] LINK/ACTIVE: Link/active status ’
D10 DUPLEX o DUPLEX: Duplex status
F17 ISET I ISET: External resistor connec
ATSTP: Variable Gain Amplifier
D16 ATSTP I/0 o
(positive)
ATSTN: Variable Gai
C16 ATSTN I/0 .
(negative)
B17 TXN o putput pin/ reveiving input pin (positive)
A17 TXP o put pin/ reveiving input pin (negative)
B16 RXN I input pin/ transmitting output pin (positive)
A16 RXP ing input pin/ transmitting output pin (negative)
ment data clock is sourced by the SoC to the external
A11 MDC a timing reference for the transfer of information on the
Il management data input/output transfers control information
F12 status between the external PHY and SoC.
COL: This pin functions as the collision detection. When the external
B physical layer protocol (PHY) device detects a collision, it asserts this pin.
RXC: Supports the receive clock supplied by the external PMD device.
B12 This clock should always be active.
RXDI[3:0]: Four parallel receiving data lines. This data is driven by an
A12.FgC13 [3:0] I external PHY attached to the media and should be synchronized with the
E RXC signal.
RXDV: Data valid is asserted by an external PHY when the received data
F11 RXDV is present on the RXD[3:0] lines and is de-asserted at the end of the
packet. This signal should be synchronized with the RXC signal.
TXC: Supports the transmit clock supplied by the external PMD device.
D13 T™C This clock should always be active.
TXDI[3:0]: Four parallel transmit data lines. This data is synchronized to
F15D14.E14, TXD[3:0] O [the assertion of the TXC signal and is latched by the external PHY on the
E13 rising edge of the TXC signal.
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PIN No. Symbol Type Description
CPU Clock select.

TXD[3:0 CPU Clock (MHz)
]
4’0000 500
4’h0001 600
4’b0010 700
4’h0011 833
4’0100 866
4’b0101 900

STRAP_CPU 4’50110 933
4’h0111 966
4’1000
4’h1001
4’1010
4’b1011
4’b1100
4’p1101
4’h1110
4’b1111

TXEN: This pin able. It indicates that a
D15 TXEN )
active on the MII port.

® USB Device (2 PINS)

PIN No. Symbol Type
D18 ub_DP
D19 UbD_DM

2 Controller Port. These are the serial data pair
dd 1.5kQ pull up resistors to UD_DP externally.

® JTAG Interface (4 PINs)

AG15

AG1

PIN No. Symbol Description
AH14 TDO G Test Data Output pin.
AG16 TMS : JTAG Test Mode Select pin.

TCK: JTAG Test Clock Input pin.

TDI: JTAG Test Data Input pin.

Description

Global Link 24.00-MHz clock

Global 48 kHz Frame Sync and outbound tag signal

W25 H_SDO O |Bussed Serial Data Output(s)
Y25 H_SDI I/O  |Point-to-point Serial Data Input(s). Controller has a weak pull down
W26 H_RST# O |Global active low reset

® VGA DVO Interface ( 33 PINSs)

Vortex86MX+ Datasheet Rev 1.0.

Copyright © 2010 DMP

Page 44




Vortex86MX+

32-Bit X86 Micro Processor

PIN No. Symbol Type Description
K3 G_FPDI0] O |DVO data bus
G_TVD[0] o |TV output data bus
L1 G_FPDI[1] O |DVO data bus
G_TVD[1] O |TV output data bus
G_FPDI2] O |DVO data bus
M2
G_TVD|[2] O |TV output data bus
G_FPD[3] O |DVO data bus
M1
G_TVD[3] O |TV output data bus
H1 G_FPD[4] O |DVO data bus
G_TVD[4] O |TV output data bus
G_FPD[5] O |DVO data bus
J2
G_TVDI[5] O |TV output data bus
G_FPDI6] O |DVO data bus
M G_TVDI6] (0]
G_STRAP[1] I
nput(Test Mode)
G_FPDI7] O
G_TVDI[7
K2 - [7]
G_STRAP[2]
G_FPDI8]
Vo t data bus
F1 2 port/Capture port select
Default : Pull-down
0: DVP2
1: Capture
DVO data bus
TV output data bus
DAC external source enable.
1: data from external pad.
0: data from internal BIST
G1 _FPD[10] O |DVO data bus
G_TVDI[10] O |TV output data bus
Ho G_FPDI[11] O |DVO data bus
G_TVD[11] O |TV output data bus
G_FP1DE O |DVO data enable
NG G_TVDE O |TV output data enable
PCI VGA config Pr-fetch status
G_STRAP[5] I 0: Pre-fetch bit = 0
1: Pre-fetch bit = 1
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PIN No. Symbol Type Description
G_FP1HS O |DVO hsync
N5 G_TVHS O |TVhsync
G_STRAP[6] | DAC, PLL test enable
G_FP1VS O |DVO vsync
M6 G_TVVS O |TVvsync
DVP1 port/TV port select
G_STRAP[7] I 0:DVP1
1.TV
M3 G_FP1CLK O |DVO output clock
G_TVCLKO O |TV output clock
F3 G_TVCLKIN | |TVinput clock
N3 G_FP1DET | DVO device detect
G_TVDET I TV device detect
M4 G_FPD[12] O |DVO data bus
G_CAPDIO0] | Capture input data bus
L3 G_FPD[13] O |DVO data bus
G_CAPDI[1] Capture input data
M5 G_FPD[14]
G_CAPDI[2]
FPD[1
L4 G (151
G_CAPDI3]
K4 G_FPD[16]
G_CAPDI[4]
FPD[17
K5 G (7]

L6

Capture input data bus

DVO data bus

Capture input data bus

DVO data bus

Capture Fild

DVO data bus

Capture hsync

H3 G_FPD[22] O |DVO data bus
G_CAPVS | Capture vsync
Ha G_FPD[23] O |DVO data bus
G_CAPCLK | Capture input clock
G5 G_ENVDD O |Panel Power Sequence signal. "ENVDD"
G4 G_ENBLT O |Panel Power Sequence signal."Enable Backlight"
J6 G_ENVEE O |Panel Power Sequence signal. "ENVEE"
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® VGA DAC Interface ( 6 PINS)

PIN No. Symbol Type Description

F7 G REXT | RESET DAC Si.gnal. An external resistor is conne:cted between REXT and
- GND to determine the reference current. Default is 511 Ohm.
B1 G_IOR O |Analog Red
c1 G_IOG O |Analog Green
D1 G_IOB O |Analog Blue
G6 G_VSYNC O |CRTVSYNC
DS G HSYNC 0 |CRTHSYNC
® VGA GPIO Interface ( 2 PINs)

PIN No. Symbol Type
Fs G_GPIO[2] 10 |General /O Port:clock
E5 G_GPIO[3] IO |General I/O Port:data

G_STRAP[0] Hardware strapping bus

® VGA I2C Interface (4 PINs)

PIN No. Symbol
H5 G_DDC_CLK
D4 G_DDC_DAT
F2 G_DDC1_CLK
E4 G_DDC1_DAT

® VGA Power |

nterface (11 P

PIN No.

E6

B3

Description

1V digital power of DAC Power

DAC Power Pin for RED Channel, 1.8V

DAC Ground Pin for RED Channel

DAC Power Pin for GREEN Channel, 1.8V

DAC Ground Pin for GREEN Channel

DAC Power Pin for BLUE Channel, 1.8V

DAC Ground Pin for BLUE Channel

F8 AVDD_DACBG18 | DAC Power Pin for Bandgap, 1.8V
F6 AVSS_DACBG18 | DAC Ground Pin for Bandgap, 1.8V
K11 AVDD_VDISPLL18 | | |VGA Display PLL Analog Power
L11 AVSS_VDISPLL18 | |VGA Display PLL Ground
® [INTERNAL SPI CONTROL (2 PINs)
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PIN No. Symbol Type Description
Write- protect pin of SPI embedded flash, must pull high to 3.3V by a 10K
D11 SPIFL_WP# | ]
ohm resistor.
Hold pin of SPI embedded flash, must pull high to 3.3V by a 10K ohm
E10 SPIFL_HOLd# | )
resistor.
® 1V POWER (19 PINs)
PIN No. Symbol Type Description
V10,V11,V12,V13,
W10,W13,Y6,Y13, ’
AAG,AA10,AA1T1,A
VDD10 (19 PINs) | |Core power
A12,AA13,AC6,A
E6,AE8,AE10,AE1
2,AE13
® 1.8V POWER (45 PINs)
PIN No. Symbol Type escription

F19,J25,K19,K21,

L18,L.20,M21,M25

,N18,N20,P18,P2
0,P21

VDE18 (13 PINs)

T5,U2,U6,U10,W3

,Y5,AA14,AC1,AC

5,AF6,AF8,AF10,

AG1,AG3,AJ6,AJ1
0

VDD_DDR18( 16 PINs)

\DR Power

1. co wer

A24

Analog Power
USB 1.8 V Power

§S1_USB18

Analog ground
USB 1.8 V ground

C19 AVSS USB18
E22 AVSS1 _USBPLL18
USB PLL Ground
E20 AVSS USBPLL18
D22 AVDD1_USBPLL18
USB PLL Power
D20 AVDD_USBPLL18
K13 AVDD_DDRPLL18 DRAM PLL Analog Power
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PIN No. Symbol Type Description
L13 AVSS_DDRPLL18 [ DRAM PLL Analog Ground
K12 AVDD_CPUPLL18 [ CPU PLL Analog Power
L12 AVSS_CPUPLL18 I CPU PLL Analog Ground

® Battery POWER (2 PINs)

PIN No. Symbol Type Description
A25 VDD_BAT | Battery power for RTC
B25 VSS_BAT | Battery ground for RTC

® 3.3V Power (50 PINs)

$

PIN No. Symbol Type
Analog power
A13 AVDD_PLL33 I
- SB PLL Power
Analog ground
C15 AVSS_PLL33

SB PLL Ground

B13,829,D8,D12,
D26,F9,F25,G2,H
6,K1,K17,K26,L.2
8,N17,P6,R17,R1
9,R21,T10,T13,T
15,T26,U15,U28,
V25W15,AA15A
C28,AD25,AE19,
AE22,AF13,AH15
,AH23,AH26,AJ2
8,AK14,AK17

VDD33 ( 38 PINs)

E16

Analog Ground, E-PHY PLL

F16

I Analog power, E-PHY PLL

I Analog ground, E-PHY BandGap

I Analog power, E-PHY BandGap

| Analog power, E-PHY for TX

I Analog ground, E-PHY for TX

_EPHYTX33

| Analog power, E-PHY for RX

B15 AVSS1_EPHYTX33 I Analog ground, E-PHY for RX
F22 AVDD1_USB33 I USB Analog power
F20 AVDD_USB33 I USB Analog power

® Digital Ground (234 PINs)

PIN No. Symbol Type

Description
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PIN No.

Symbol

Type

Description

A2,A3,A4,A5,A6,A2
7,A29,B4,B5,B6,B8,
B10,B18,824,B27,B
30,C4,C5,C6,C7,C1
2,C14,C18,C21,C24
,C25,C26,
C29,D6,D7,021,D2
3,D24,E1,E2,E3,E7,
E9, E11,

E15,E17,E19,E24,E
25,F4,F10,F13,F21,
F23,F24,F28,F29,G
26,H27,J4,J29,K10,
K14,K15,K16,K18,K
20,K25,L2,L5,L10,L
14,L15,L16,L17,L19
,L21,M10,M11,M12,
M13,M14,M15,M16,
M17,M18,M19,M20,
M29,N1,N2,N4,N10,
N11,N12,N13,N14,
N15,N16,N19,N21,
N26,P3,P5,P10,P11
,P12,P13,P14,P15,
P16,P17,P19,P28,R
1,R6,R10,R11,R12,
R13,R14,R15,R16,
R18,R20,R25,R29,
T3,T11,T12,T14,T1
6,T17,T18,T19,T20,
T21,U11,U12,U13,U
14,U16,U17,U18,U1
9,U20,U21

Y11,Y12,Y14,
Y16,Y17,Y18,Y19,Y
20,Y21,Y26,Y28,Y3

0,AA1,AA16,AA17,
AA18,AA19,AA20,A
A21,AA25,AB3,AB6

,AB29,AC4,AC30,A
D6,AD26,AE2,AES,
AE7,AE9,AE11,AE1

VSS

Digital
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PIN No.

Symbol

Type

Description

4,AE25,AE29,AF4,
AF12,AF16,AF18,A
F21,AF24,AF28,AG
5,AG9,AG12,AG13,
AG26,AH7,AH11,A
H12,AH16,AH20,A
H29,AJ2,AJ4,AJ7 A
J8,AJ12,AJ14,AJ16,
AJ19,AJ22,AJ25,AK
3,AK5,AK9,AK11,A
K12

, 2

® NC pin (4 PINs)

PIN No.

Symbol

Type

A1,A30,AK1,AK30

NC

I NC

<

\g

o
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4. 5. PIN Capacitance Description

North-Bridge:
Symbol Parameter Min. Typ. Max. Unit
Cin 3.3V Input Capacitance 1.94304 | 2.05082 | 2.08563 [ PF
2.18057(| 2.21818( | 2.2269(
Ceio 3.3V Bi-directional Capacitance max max max pF
loading= | loading=4 | loading=
40) 0) 40)
VGA: L Y
Symbol Parameter Min. Max. Unit
o . 2(max | 2.5(max
Ceip 3.3V Bi-directional Capacitance loading= | loading= pF
40) 40)

South-Bridge:

Symbol Parameter

Cin 3.3V Input Capacitance

Ceip 3.3V Bi-directional Capacitance pF
4.6. PIN Pull-up / Pull-do
PIN Name Type Driving Pull- | Schmitt 5V 1/O Tolerant Slew Rate  [Description
Current Up Down | Trigger

PWRGOOD | - - - Y Y -

CLK25MOUT, 0o Note10 - - - - Note10

CLK24MOUTE O | Notel0 - - - - Note10

XOUT_14318 O - - - - - -

XIN_14318 ) - - - - - -

SPEAKER O 8mA - - - -- S

DRAMCK O 13.4mA | Note14 | Note14 N N FIX DDR2
signal

DRAMCLK# o 13.4mA | Note14 | Note14 N N FIX DDR2
signal

RAS# o 13.4mA | Note13 | Note13 N N FIX DDR2
signal

CAS# o 13.4mA | Note13 | Note13 N N FIX DDR2
signal

WE# o 13.4mA | Note13 | Note13 N N FIX DDR2
signal

CKE o 13.4mA | Note13 | Note13 N N FIX DDR2
signal

CS1# CSO0# o 13.4mA | Note13 | Note13 N N FIX DDR2
signal
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PIN Name Type Driving Pull- Pull- Schmitt 5V 1/O Tolerant Slew Rate  [Description
Current Up Down | Trigger
DQM[3:0] (0] 13.4mA | Note13 | Note13 N N FIX DDR2
signal
DQS[3:0] I/O 13.4mA | Note14 | Note14 N N FIX DDR2
signal
DQS#[3:0] I/0 13.4mA | Note14 | Note14 N N FIX DDR2
signal
ODT[1:0] (0] 13.4mA | Note13 | Note13 N N FIX DDR2
signal
OCDBIAS | N N FIX DDR2
signal
VREF | N N FIX DDR2
signal
BA[2:0] (0] 13.4mA | Note13 | Note13 N N FIX DDR2
signal
MDI[31:0] 1/0 13.4mA | Note14 | Note14 N N FIX DDR2
signal
MA[14:0] 0] 13.4mA | Note13 | Note13 N N FIX DDR2
signal
USB_DP 1/0 -- -- -- -- -~ -- Note5
UsSB_DM 1/0 -- -- -- - -- -- Note5
UsSB1 _DP 1/0 -- -- -- - -- -- Note5
USB1_DM I/O - - -- - -- -- Note5
UsB2_DP I/O -- -- -- - -- -- Note5
UsSB2 DM I/0 -- -- -- -- - -- Note5
USB3 DM I/O - - - -- -- -- Note5
USB3 DP I/O - - - - -- -- Note5
REXT1 | - - - - -- -- Note5
REXT | -- -- -- -- -- -- Note5
REQ#[2:0] | -- Y -- - N -- Note2
GNT#[2:0] 0] - - - -- -- -- Note2
PCIRST# 0] Note9 -- -- - -- Note9 --
PCICLK[2:0] 0] Note12 - - -- -- -- Note2
ADI[31:0] 1/0 Note11 - - Y N Note11 --
CBE#[3:0] 1/0 Note11 Y -- Y N Note11 --
FRAME# I/O Note11 Y -- Y N Note11 -
IRDY# I/O Note11 Y -- Y N Note11 --
TRDY# 1/0 Note11 Y -- Y N Note11 -
DEVSEL# 1/0 Note11 Y -- Y N Note11 --
STOP# I/O Note11 Y -- Y N Note11 --
PAR I/O Note11 Y -- Y N Note11 -
INTA# I/0 16mA Y -- Y N F --
INTB# 1/0 16mA Y -- Y N F --
INTC# 1/0 16mA Y -- Y N F --
INTD# 1/0 16mA Y -- Y N F --
SPI_CS 0] 8mA -- -- -- Y S
SPI_CLK 0] 8mA -- -- -- Y S
SPI_DO O 8mA - -- - Y S
SPI_DI | - -- - Y S
E_SPI_CS 0] Note9 -- -- -- Y S
E_SPI CLK 0] Note9 -- -- -- Y S
E_SPI_DO O Note9 - -- - Y S
E_SPI_DI | Note9 - -- - Y S
GPIO_P0[7:0] I/O Note9 Note1 -- Y Y F
GPIO_P1[7:0] I/0 Note9 Note1 -- Y Y F
GPIO_P2[7:0] 1/0 Note9 Note1 -- Y Y F
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PIN Name Type Driving Pull- Pull- Schmitt 5V 1/O Tolerant Slew Rate  [Description
Current Up Down | Trigger
GPIO_P3[3:0] I/O Note9 Note1 -- Y Y F
GPIO_P3[7:4] I/0 Note9 Note1 -- Y Y S
GPIO _P4[7:0] 1/0 Note9 Note1 -- N Y S
8051_GPIO_PQ[7:0] I/O Note9 Note1 -- Y Y F
8051_GPIO_P1[7:0] I/O Note9 Note1 -- Y Y F
8051_GPIO_P2[7:0] 1/0 Note9 Note1 -- Y Y F
8051_GPIO_P3[3:0] 1/0 Note9 Note1 -- Y Y F
8051_GPIO_P3[7:4] I/O Note9 Note1 -- Y Y S
8051_GPIO_P4[7:0] I/O Note9 Note1 -- N Y S
GSF_CHO I/O Note9 Note1 -- Y Y F
GSF_CH1 1/0 Note9 Note1 -- Y Y F
GSF_CH2 1/0 Note9 Note1 -- Y Y F
GSF_CLK 0] Note9 - -- - -- F
SERIRQ I/O Note9 Note4 -- Y N Note9 --
LAD[3:0] I/0 Note9 Note4 -- Y N Note9 --
LFRAME# 0] Note9 Note4 -- Y -- Note9 -
LDRQ# | - Note4 -- Y N -- -
KBRST# | -- Y -- N Y| S
A20GATE# | - Y -- N Y S
KBCLK I/0 16mA Y -- N Y S
KBDAT I/O 16mA Y -- N Y S
MSCLK I/O 16mA Y -- N Y S
MSDAT I/0 16mA Y - N Y S
RTC PS | -- -- -- - -- --
RTC_XOUT 0] - - -- -- -- --
RTC_XIN | -- - -- - -- --
12C1_SDA 1/0 Note9 Y -~ Y Y S
12C1_SCL I/O Note9 Y -- Y Y S
12C_SDA I/O Note9 Y| - Y Y S
12C_SCL I/O Note9 Y' -- Y Y S
SIN1/SIN3/SIN4 | -- - -- N Y --
SOUT1 0] Note9 - -- - -- S
SOUT3/SOUT4 O 8mA - -- -- -- S
RTS1# 0] Note9 -- -- -- -- S
RTS3# 0] 8mA -- -- -- -- S
RTS4# (0] 8mA -- Y -- -- S
CTS1#/CTS3#/CTS4# | - Y -- - Y --
DSR1#/DSR3#/DSR4# | -- Y -- -- Y --
DCD1#/DCD3#/DCD4# | - Y -- - Y --
RIM#/RI3#/RI4# | -- Y -- -- Y --
DTR1#/DTR3#/DTR4# (0] 8mA -- -- - -- S
TXD_EN1 0] 8mA - -- - -- S
SERVOI[23:0] 0] Note9 F
SERVO[32:24] 0] Note9 S
IDE_PRST# 0] Note3 -- -- -- -- F
IDE_PDDI[15:0] I/O Note3 - Y - Y F
IDE_PDRQ | -- -- Y -- Y --
IDE_PIOW# 0] Note3 -- -- -- -- F
IDE_PIOR# 0] Note3 -- -- -- -- F
IDE_PIORDY | - Y -- - Y --
IDE_PDACK# 0] Note3 - -- - -- F
IDE_PINT | -- -- Y -- Y --
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PIN Name

Driving
Current

Pull-

Schmitt
Trigger

5V I/O Tolerant

Slew Rate

Description

IDE_PA[2:0]

Note3

IDE_PCBLID#

IDE_PCS1#

Note3

IDE_PCS0#

Note3

IDE_SRST#

Note3

IDE_SDD[15:0]

Note3

IDE_SDRQ

IDE_SIOW#

Note3

IDE_SIOR#

Note3

IDE_SIORDY

IDE_SDACK#

Note3

IDE_SINT

IDE_SA[2:1]

Note3

IDE_SA[0]

Note3

IDE_SCBLID#

IDE_SCS1#

Note3

IDE_SCS0#

Note3

SD_DATA[3:0]

SD_CMD

SD_CLK

SD_CD

SD_WP

SD_RW

SD1_DATA[3:0]

SD1_CMD

SD1_CLK

SD1_CD

SD1_WP

SD1_RW

PD[7:0]

SLCT

PE

BUST

ACK#

SLIN#

INIT#

ERR#

AFD#

STB#

LINK/ACTIVE

Note6

Note7

Note7

RXC

RXDI[3:0]

RXDV

TXC
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PIN Name

Type

Driving
Current

Pull-

Schmitt
Trigger

5V I/O Tolerant

Slew Rate

Description

TXD[3:0]

I/0

6mA

TXEN

6mA

UD DP

I/0

Note8

UD_DM

I/0

Note8

TDO

O

8mA

TMS

8mA

TCK

8mA

TDI

8mA

H_BCLK

8mA

H SYNC

8mA

H_SDO

8mA

H_SDI

8mA

H _RST#

olglololo

8mA

G_FPD[23:0]

G_FP1DE

G_FP1HS

G_FP1VS

G_FP1CLK

G_TVCLKIN

G_FP1DET

G_ENVDD

G_ENBLT

G_ENVEE

G_REXT

—|O|0|0|—|—|O|0|0|0|0

Z\|1Z|1Z|1Z2|1Z2|Z|1Z|1Z|Z|1Z|Z2

signal

G_IOR

G_lOG

=z

DAC
signal

z

DAC
signal

G_I0B

G_VSYNC

z

DAC
signal

G_HSYNC

G_GPIO[3:2]

G _DDC1 _CLK

G_DDC1_DAT

G _DDC_CLK

Z|1Z2\1Z|1Z|1Z2|Z|Z2

G_DDC DAT§

Definiti
--: Not
Y: Yes
N: No
F: Fast
S: Slow

to specify

The pull-up/pull-down resistance is 75KQ

Note1: Enable pull-up by setting GPIO pin as input mode. Otherwise, no need to pull up.

Note2: A PCI type IO pad

Note3: This pin can be programmed through IDE Driving Current Register (2~12mA)
Note4: Programmable, default is pull-up.
Note5: USB analog |10 pad

Note6: BIAS external resistor connecting pin
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Note7: VGA and ADC test pin

Note8: Programmable by USB device config register 40h.

Note9: Programmable through South config register 48h.

Note10: Programmable through South config register 44h.

Note11: Programmable through South config register 48h & North config register 44h
Note12: Programmable by North Function 0 config register 44h

Note13: define by North config2 FCh

Note14: define by North config2 F8h

Note15 define by VGA register 3X5.50[1:0], 3X5.51,3X5.52,3X5.53.

Note 16 define by VGA register 3X5.4F[1:0].

4.7. The Reqisters only reset by power-good ’
These registers are only reset by PowerGood

GPIO_0~4 Direction register

GPIO_0~4 Data register

South Configuration Register 60h~63h

South Configuration Register 64h~67h

South Configuration Register 68h~6Bh

South Configuration Register 6Ch

WatchDog Timer_0 3Ch Indirect access register

WatchDog Timer_1 6Dh register

ONoOORWN =

\g

<
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20.Package Information
720LD PBGA (31 x 31mm)
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|33'mh-ul dimension in mm | dimension In Inch
MIN NOM | MAX = MIN MHOM | MAX

A ——— 223|243 ——— [0.0BB|D.096
Al (040|050 | 080 O016(0.020|0.024
A2 T2 17 | 1.22 |0.044|0.046|0.048

b |0.50 [D.60 | 0.70 0.020[0.024|0.028

[ 051|056 | 0.67 |0.020|0.022(0.024

D [30.BO(31.00|31.20 1.213[1.220]1.228
Dl |[———29.00| ——= | ———[1.142 | ———
D2 [PR.BO(29.00(29.20 113411421150

D3 |——|2500| ——— ———|0.984| ———

E [30.80(31.00|31.201.213|1.220(1.228
Ei |—— 2900 —— | ——— 1142 ———
E2 [2B.80|29.00|29.20(1.134(1. 1421150
Ed |—— 2500 ——— || ——— 0884 | ———

e ———[1.00 | ——— || =——— 0,035 | ———
aaa 0.20 0.008 '
cee 0.25 0.a10
ddd Q.15 0.008
eee 0.25 0.010 \
i 0.10 0.004

] 300 TYP 300 TYP ‘

. gz»‘
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