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Features
@ Single chip microcontroller with-port (AX68002) B Suppot Burst mode transfer for BULK data
/4-Port (AX68004) USB KVM Switch transfer in Device Controller

B Supports the downstream SOF symtization

@ cCpPU f.or Apphc.auon ) with selected upstream port for ISO data transfer
B 8-bit pipelined RISC, single cycle per automatically

instruction operatingip to 96MHz and 100% ' o
software compatible with standard 8051/80390 ‘@ Peripheral Communication Interfaces

B Suppots power mangementunit with deep B 2 UART interface(1 supporting DMA modge
sleep modge programmale watchdog timer, Modem control, remote wakeup and up to
three 16bit timer/counters and millisecond 921.6Kbps baud
timer B 2 High SpeedsPI interfacewith DMA mode (1

B Supports CPU Bbugyer for connecting to masterand 1slavemodg
In-Circuit Emulation (ICE) adaptor B 1°C interface withDMA mode (1 master with

B SupportsDMA Controller (7 DMA channels) EDID Consoleand 4 slave mode with EDID
and memoy arbiter for fast data movement Slave)
during network protocol stack processing and B 2 PS/2 Host interfaces
peripheral communications B Up to 4 GPIO ports of 8 bits eactB(pports2

B 1 external interrupt sources with 2 priority GPIO ports with déounce and interrupt
levels function)

@ Program/Data and FlashMemory B Programmable Buzzer function

B On-chip 8KB SRAM for CPU program code @ Supports KVM switch functions in software
mirroring _ B Controls 2/4 computers from a single console

B Supports IrSystem Programming (ISPjor B Supports PS/2 keyboard/mouse and USB
initial Flash memory programming via UART keyboad/mouse
or ICE adaptor B Supports keyboard and mouse emulation for

B Supports reprogrammable boot code and error-free booting
In-Application Programming (IAP)to update B USB device in console is transparent to
boot code orun-time firmwarethroughUSB or computers that support most
UART interface gaming/multimedia keyboards and

B On-—chip 32KB data memoryfor CPU and multifunction mouse
packet buffering B Mouse sample rate on both of downstream and

| On-Chlp 128KB Flash memoryfor CPU upstream portE thesame
program code _ W Supports DDC (Display Data Channel)

B On-chip 1KB Flash Information FRge for emul ati on and stores t he
Hardware Configuration EDID (Extended Display Identification Data)

B Suppots Page architecture for flastase B Two or four computers can share two or four

B Minimum 100,000lash program/erase cycles USB downstream ports in console

B Minimum 10 yearsflash data retentiorunder B Support maximun¥ USB devicesin console,
maximum 20 times preycles includingHID, HUB, MSC andAudio Class

|

@ USB Interfaces Supports touch screen, writing pad, and touch

_ ) pad devices

B Suppors  2/4 mulltl-addr.essable Device mSupports Apush buttonsbo
Controllers and @mpliant with USB Spe@.0 switchin
Full speed mS rtg t n mode for monitang PC

M Build-in one USBhost controller and one USB oSSrpact)ionau eean mode 1o ontang

root hub that supports four downstream partd
each compliant with USB2.0 Full/Low speed

B Suppors Control, Bulk Interrupt and
Isochronous transfer types

B Support controllable D+ pull-up resistance for
upstream ports

W Supportcontrollable D+/- pull-down resistance
for downstream ports

@ Integrateson-chip oscillator and 96MHz PLL to
operate withexternall2MHz crystal

@ Integrates osthip poweron reset circuit

@ 64-pin QFN (AX68002)/106pin LQFP (AX68004)
RoHS compliant package

@ Operating temperaturerange 0 to +7071 C

*All registered trademakare the property of their respectitolders.

ASIX ELECTRONICS CORPORATION Release Date: 05/28/2015
4F, NO.8, Hsin Ann Rd., HsinChu Science Park, Hsin-Chu City, Taiwan, R.O.C.

TEL: 886-3-579-9500

FAX: 886-3-579-9558

http://www.asix.com.tw



http://www.asix.com.tw/

AX6800x

éﬁ% ASTX 2/4-Port USB KVM Switch SoC

Product Description

AX6800x, Single Chip Micrecontroller with USB Host and Device controlleis a Systemon-Chip (SoC)
solution which offers high performanceCPU architecture wit onchip 128KB Flash memory as Program
Memory, onrchip 32KB Data Memory for CPU built in one Root Hub an@/4 ports Host Controller compliant
with USB2.0 Full/Low Speed Standa@l4 ports Device Controller compliant with USB2.0 Full Speed Standard
and rich peripherahterfacedor wide varieties of application wbh needbridgeto the USB interface

The CPU architecture ¢AX6800x utilizes the USB protocok maintenancdor those upstream and downstream

ports to the external USB Host and Device and performs packet translation between upstream and downstream
ports. The Root Hub provided all theansactios scheduling anchanagementith CPU tomaintainto the all

adapted USB device$he Host and Device controller with DMA engine provide the data transmission between
the USB bus from/to eohip 32KB SRAM

In addifon to stanealone applicatin, AX6800x with USB protocol suiterunningon-chip andvarious serial host
interfaces supported,igth Speed UART oHigh SpeedsP|, can be used adata bridge from/to USB interface
an embedded system.

A 12 MHz crystal isneededor internal 96 MHz PLL to provide the 48 and 12 MHz for USB related bed t
typical operatingrequencyof AX6800xis 48 or 96MHz. AX6800x alsointegrates poweon reset circuibn-chip
that can simplify external reset circuit on P@Bd prevent th program codeorruptin Flash memory

AX6800xis available in 106pin LQFP or 64pin QFNRoHScompliantpackage anthe recommendedperating
temperature range @sto 70C.

AX6800x provides coseffectivesolution to enable simple, easy, and lowtdogegrationcapability forKVM
applicationslt could also provide highlgrogrammabldlexibility and compatibility.
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FigureO-1: Target Application Diagram
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Typical System Block Diagrams

PC1 P PC3 PG4 PC1 P PC3 Pc4
Video Video Video Video UsSB USB USB UsSB
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12C
y A
A 4
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Figure0-2: USB KVM
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- 12C
v
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Video Mouse Keyboard || Mouse Keyboard

Figure0-3: Combo KVM
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Figure0-4: Audio USB KVM
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Figure0-5: KVM with Storage
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Figure0-6: Cascade USB KVM
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PC1 P2 PC3 P4
usB usB usB usB
A A A
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A 4
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Slave Device

Note 1: USB Host to USB Host Bridging
Note 2: USB Host to USB Device Bridging
Note 3: 12C to USB Bridging

Note 4: SPLo USB Bridging

Note 5: UART to USB Bridging

FigureO-7: USB Bridging
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DISCLAIMER

No part of this document may be reproduced or transmittetlifoam or by any means, electronic or mechanical,
including photocopying and recording, for any purpose, without the express written permission of ASIX. ASIX
may make changes to the product specifications and descriptions in this document at anyhouenuatice.

ASI X provides this document fAas is0 without warranty
limitation warranties of merchantability, fitness for a particular purpose, anthfrorgement.

Designers must not rely orhé absence or characteristics of any features or registers madsved,
fiundefined or ANCO. ASIX reserves these for future definition and shall have no responsibility whatsoever for
conflicts or incompatibilities arising from future changes to th&lways contact ASIX to get the latest document
before starting a design of ASIX products.

TRADEMARKS

ASIX, the ASIX logo are registered trademarks of ASIX Electronics Corporation. All other trademarks are the
property of their respective owners.
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1.0 Introduction
1.1 General Description

AX6800x, Single Chip Micrecontroller with USB Host andMultiple AddressedDevice Controller, is a
Systemon-Chip (SoC) solutionwhich offershigh performanceCPU architecture wit onchip 128KB Flash
memoryas Program Memory, echip 32KB DataMemory for CPU built in one USBhost controller and one
USB root hub that supports four downstream pedmpliant with USB2.0 Full/Low Spee&tandard4 Device
Controlles complant with USB2.0 Full Speed&tandard and rich peripherainterfacesfor wide varieties of
application whicteedbridgeto the USB interface

The CPU architecture ¢fX6800x utilizes the USB protocok maintenancdor those upstream and downstream
ports to the external USB Host and Device and performs packet translation bepsgeam and downstream
ports.The Root Hub provided all thieansactios scheduling anchanagementvith CPU tomaintainto the all
adapted USB device$he Host and Device controllgrith DMA engine provide the data transmission between
the USB bus from/ton-chip 32KB SRAM

In addition to standlone applicatin, AX6800x with USB protocol suiterunningon-chip andvarious serial host
interfaces supported,ith Speed UART oHigh SpeedP|, can be used asdata bridge from/to USB interfage
an embeddedystem.

A 12 MHz crystal isneededor internal 96 MHz PLL to provide the 4&hd 12MHz for USB relatedandthe
typical operatindgrequencyof AX6800x is 48 or 96MHz. AX6800x alsointegrates poweon reset circuibn-chip
that can simplify external reseircuit on PCBand prevent the program coderruptin Flash memory

AX6800xis available in DO-pin LQFP or64-pin QFN RoHScompliantpackage anthe recommendedperating
temperature range @sto 70°C.

AX6800x provides coseffectivesolution to enble simple, easy, and low castegrationcapability forKVM
applicationslt could also provide highlprogrammabldlexibility and compatibility.

1.2 Product Selection Guidce

Below table shows the major differences amongtheailable part numbers.

Flash Program GP SR o Operatin
Part Number 9 Data Memory |Host/Device] GPIO Package P 9
Memory (bytes) Temperature
(bytes) Ports
AX 68002 QF 128K 32K 2+2 16 64-pin QFN 0to70C
AX 68004 LF 128K 32K 4+4 32 100pin LQFP| Oto7GC
12
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1.3 AX6800x Block Diagram
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\ 4
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\ 4

UARTO

P2[7:0],P3[7:0]
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A 4
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¢
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Debugger
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A
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USB Device
Controller2
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12C Slave [3:0]

» SCL, SDA
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USB Device
Controller3

A 4

Misc.

» U[3:0]_SCL, U[3:0]_SDA

» Buzzer

POR & Reset Gen.

<+—>» Memory Access

R p— p» SFR Access

RST_N

Note: U[3:2]_SCL, U[32]_SDA, TM[2:0]_CK, TM[2:0]_GT, INTO, PS2A_CK, PS2A_D, PS2B_CK, PS2B_D,
CTS1, SDRIRI1, DCD1,P1[7:0], P3[7:0], U2_VBUS, U2_DP, U2_DM, D[3:2]_VBEN, D[3:2]_VOC,

D[3:2] _DP, D[3:2] _DM are for AX68004 only

Figurel-1: AX6800x Block Diagram
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1.4 AX6800x Pinout Diagram

AX 68002 is housedn a64-pin QFN package
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\
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VDDK |59 QX68002 22 VDDIO
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— N o < wn © ~ o () — — - - - - -
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Figure1-2: AX68002 Pinout Diagram
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AX 68004 is housedn a 100-pin LQFP package
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Figure1-3: AX68004 Pinout Diagram
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1.5 Signal Description

Fol |l owi ng abbrevi at i on sfollawing pirudeseribtiontables. iNGte/tipasoinel/© pihsu mn

with multiple signal definitionsonthesamep may have
definition.

AB  Analog Bidirectional 1/0 05
Al Analog Input PU
AO Analog Output PD
B3  Bi-directionall/O, 3.3V P
B5 Bi-directionall/O, 3.3V with 5V toleran S
13 Input, 3.3V T
15 Input, 3.3V with 5V tolerant am
03 Output 3.3V 8m

di fferent attribute

Output, 3.3V with 5V tolerant
Internal PulUp (75K)

Internal PukDown (75K)
Power and ground pin
Schmitt Trigger

Tri-state

4mA driving strength

8mA driving strength

For exanple, pinl2in AX68004packagecan be P00 drRXDO. If POOis selectedits Type isB5/4m/PU; ifRXD1
is selectedjts Type isl5. In other words, the PU (internal pulb) only takes effect in POO signal modaile
RXDlsi gnal m oUser shdutd eefemtddthie tablpeific to desired function for exact pin type definition.

The multifunction pinsettingsareconfigured by Hardware Configuratio(HWCFG) in FlashinformationPage

Memory. The followingabbreviations are used in pin descriptiables

Tablel-1: Ch i Gl o ¢ kR easkadDescription

ChiCd o c kR easnedt

. Pin | . . .
Pin Nal Typ 64l 10 Pin Description
Xl N Al 58 (89 |[12Mzcr ysitnaggut osci lilnaptuotr cl ock
Thicd oc&kl wasy s f emcheS B eudt tsiamnl mo
casesedc laosc k referencebHizo Puhhie
gene®BdHesas main operating sy
The recommended r elfReHz e B80pep nf,r
55% c| oc k.Nat te yhis ihpattpin #&3.3V tolerant
XOUT AB 57 |88 |12Mz crystal output
RST_N I5 PU43 |66 |[Chip Reset input, active | ow.
RSTiN htahredwaset input wused tio
it wh i

AND wintthdPo weDh-Re se@P OR) r c u
main systeins reetsieg. for t

h

SYSCK_SJ|5 PUy29 |47 Operating SYS

1: SeMedztope

0: Sz toperating system cl ¢

tem ClocK freque

rating system cl

NC
TEST_MO|5 PO30 |48 [Test Moldee Femamor mal operatibno
or .NC
VDOA_PLLIP 55 |86 [Anal og Powe9®MHDrPL.UBt er nal
VSA_PLLI|P 56 |87 [Anal og Groum®®HfzorPLiLnt er nal

1€
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Tablel-2:Ch iCp n f a tgiRim Bescription

ChiConfiguration Pins
. Pin | : . .

Pin NaTy 64l 10 Pin Description
BURN_FLASH |l 5/|28 |45 Pl easeuNC withlWiKohmt o al |l otwot pe o(Q
_EN nor mal bootonafttasretpawiystiPamg rsa

(1 SP) ARG Wi a
Pl e aud @ wiudp/rKohmt b e mpoenaalb$® moidrei
F 1l arsehmoprryo g r avmitdARgG O pu tflsh € siCrP Ur e
during the | SP mode.
BURN_FLASH |l 5/|126 |42 WhelnSP mode BWYRMNNNRIbANGI ulip) p| e a g
921K opul lwithlpKohmt o enabl e oPi2dglh é6rK bype
UART O
Pl epud d ith vfiKohmt enabodbemal ofsEbpEbZ]
baudatUAR®IW®OWring I SP mode
When the | SP nmBoUdReN _iFd AdiHs ulHbd verd)
pin has no effect.
Tablel-3: U S BransceivelPin Description
USB Transceiver Pins

. Pin | . . .

Pin N|Ty 64110 Pin Description
uo_DP AB |50 |77 |Upstream USB Port 0 D+.

Uo_DM AB (51 |78 Upstream USB Port 0D

Ul_DP AB |53 82 |Upstream USB Port 1 D+.

Ul DM AB (54 |83 Upstream USB Port 1D

U2_DP AB |- 81 |Upstream USB Port 2 D+.

Uu2_DM AB |- 80 |Upstream USB Port 2D

U3 _DP AB |- 85 |Upstream USB Port 3 D+.

U3 _DM AB |- 84  |Upstream USB Port B-.

DO_DP AB |48 75 Downstream USB Port0 D+.

DO_DM AB 47 |74 Downstream USB Port0-D

D1 DP AB |46 71 Downstream USB Portl D+.

D1 _DM AB |45 70 Downstream USB Port1-D

D2 _DP AB |- 72 Downstream USB Port2 D+.

D2_DM AB |- 73 Downstream USB Port2D

D3_DP AB |- 68 Downstream USB Port3 D+.

D3_DM AB |- 69 Downstream USB Port3-D

VDDA _USB|P 49 76 Power forUSB Transceivers, 3.3V.

VSSA USB |P 52 |79 |Groundfor USB Transceivers.
Tablel-4: U S RJpstream (Device Cdroller) VBUS Pin Description

USB Upstream VBUS Pins

. Pin | . . .

Pin NTyp 64110 Pin Description

UO_VBUS|I5,PD |64 |99 |Upstream Port 0 VBUSJsed to detect the VBUS status for Upstream P,

Ul_VBUS|I5, PD |63 |98 |Upstream Port 1 VBUSJsed to deteghe VBUS status for Upstream Pol

U2_VBUS|I5, PD |- 97  |Upstream Port 2 VBUSJsed to detect the VBUS status for Upstream P
U3_VBUS|I5, PD |- 100 |Upstream Port 3 VBUSJsed to detect the VBUS status for Upstream P
17
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Tablel-5: U S Bownstream (Host Controller) VBUS Contt@in Description

USB Downstream VBUS control Pins

. Pin | . . :
Pin NTyp 64110 Pin Description
DO_VBEN|O5 (42 |65 |Downstream Port 0 VBUS Enable
DO_VOC |[I5,PU [40 |63 |Downsteam Port 0 VBUS Over Curredetection™.

D1 _VBEN|O5 (41 |64 |Downstream Port 1 VBUS Enabfe

D1_VOC |[I5PU (39 |62 |Downstream Port 1 VBUS Over Curratetection”.
D2_VBEN |O5 - 59 Downstream Port 2 VBUS Enable.

D2_VOC |I5PU |- 52 Downstream Port 2 VBB Over Currentletection
D3 _VBEN|O5 - 56  |Downstream Port 3 VBUS Enable.

D3 _VvOC |I5PU |- 54  |Downstream Port 3 VBUS Over Curraddgtection

Notel: To enabletiese multifunction pins please stUSB_DO0_PSEL= 0in HWCFG offset 05003 or
USB_DO_PSEIl=1 butMP0O_10_ PSEL = i HWCFG offset Ox®1.

Note2: To enabletiese multifunction pins please stUSB_D1_ PSEL= 0in HWCFG offset 0003 or
USB_D1_ PSEIl=1but MPO_32_PSEL = i HWCFG offset Ox®1.

Table1-6: 12C Pin Description

|l 2Cnt er f ace

. Pin . . :

Pin NTyp‘6410 Pin Description
SCL O5/T/4m |7 |10 |12C Serial Clock linefor I2C mastercontroller.

SCL isatri-stat@bleoutput which require an external pullip resistor.
SDA B5/T/4m |6 |8 |I12C SerialDataline for I2C master controller

SDA isatri-stat@bleoutput which require an external pelip resistor.
UO_SCL [I5/4m |4 |6 [I2C Upstream¢lave controllerO Serial Clock line™.

UO_SCLrequires an external pullp resistor.
UO_SDA |B5/T/4m (5 |7 |I2C Upstream $lave controllerO SerialDataline .

UQ_SDA isatri-stat@bleoutput which requires an external pullp resistor.
Ul SCL [I5/4m [1 |2 [12C Upstream¢lave controllerl Serial Clock line™.

U1_SCLrequires an external pullp resistor.
U1l_SDA |B5/T/4m (2 |4 |I2C Upstream$lave controllerl SerialDataline .

Ul SDA isatri-stat@bleoutput which requires an external pullp resistor.
U2_SCL |I5/4m |- 1 |12C Upstream glave controller2 Serial Clock line.

U2_SCLrequires an external pullp resistor.
U2_SDA |B5/T/4m |- 3 |I2C Upstream glave controller2 SerialDataline.

U2_SDA isatri-stat@bleoutput which requires an external pullp resistor.
U3_SCL |I5/4m |- |92 [I2C Upstreamglave controller3 Serial Clock line.

U3_SCLrequires anexternal pulup resistor.
U3_SDA |B5/T/4m |- 95 |12C Upstream glave controller3 SerialDataline.

U3 SDA isatri-stat@bleoutput which requires an external pullp resistor.

Note3: To enabletiese multifunction pins please st12C_UQ PSEL= 0in HWCFG offset Ox®@2 or
I2C_UO PSEL=1but MPO_74_PSEL = i HWCFGoffset OxM1.

Note4: To enabletiese multifunction pins please et12C_U1 PSEL= 0in HWCFG offset Ox@2 or
12C_U1l PSEL=1 but MPO_74_PSEL =i HWCFGoffset OxM1.

18
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Tablel-7: UART 0 & BuzzerPin Description

UARTI nterf ace

. Pin N . . .
Pin N Type 624l 100 Pin Description
RXDO B5/4m/PU |60 91 UART O serial Receive Data.

TXDO O5/4m 61 93 UART 0 serial Transmit Data.
BUZZER |05/4m |25 40 Buzzer®.

Note5: To enablehiese multifunction pins please stBUZZER_PSEL= 0 in HWCFG offset 05003 or
BUZZER PSEL=1 butMP1_7_PSEL = In HWCFG offset Ox®1.

Table1-8: GPIO Pin Description

GPIO Interface
: Pin No : . .
Pin N Type 64 100 Pin Description
PO[7:0] [B5/4mPU (34, 35, 21,/53,55,35, [Gener al PurposePordpudt / Ou
38, 13, 11,60, 20, 17, To enablehesemulti-function pins please set
10,9 15,12 MPO_10/32/74_PSEL= 0in HWCFGoffset 0X001. POh &
(2,1,5,4,/(4,2,7,6,63t wo pinout options and®th
39,41,40,64,63,65) [opt eanbl ed MPP 10827M PSEL]IL,
42) USB_DO0/D1_PSEL 4 and 12C_U0/U1_PSEL 4.
P1[7:0] [B5/4mPU |- 39,41,43, [General PurposePdrilpult / Ou
46, 18, 16, To enable thesmulti-function pins please set
14,9 MP1 10/32/546/7 PSEL= 0in HWCFG offset 0X00L.
P2[7:0] [B5/4m/PU |14, 15,16,/22,23,25, [Gener al PurposePorffpu / Ou
17, 19, 20,|28, 31, 33, To enable thesmulti-function pins please set
36, 23 57,38 MP2_0/31/54/76_PSEL= 0in HWCFG offset 0>002.
P3[7:0] |B5/4m/PU |- 21,24,26, Gener al PurposePodrifpux / Ou
27, 29, 32, To enable theemulti-function pns, please set
34, 36 MP3_30/74 PSEL=0in HWCFGSoffset Ox®2.
Note6: Due to internal weak pullp, user may add stronger external puiresistors for these GPIO pjrifs
necessary
Table1-9: Interrupt Pin Description
Interrupt Interface
Pi Nl T Pin N P i D . ti
in yp 641 100 i n escription
INTO I5/PU |- 41 CPUINTerrupt0 inputs, active low or falling edge trigget.

Note7: To enablehese multifunction pins pleag setMP1_6 PSEL=1in HWCFG offset 0x01.

19
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Table1-10: Timers Pin Description

Timers Interface
Pin N . . .
Pin N| Typ 6241 100 Pin Description
TM[2:0]_CK|I5 - 46, 16, [TiMer2, 1,0 externalClock input™®.
9
TM[2:0_GT|I5 - 43, 18, [TiMer 2, 1,0 external Gae control input”.
14

Note8: To enable thesmulti-function pins please se¥iP1_10/3254 PSEL= 1 in HWCFG offset 0x0d.

Table1-11: CPU Debugger Pin Description
CPUD e b u girgeeface

. Pin N . . .
Pin N| Typ 641 100 Pin Description
DB_DI I5/PU |36 57 CPU DeBuggef. Data | nput
DB_CKO |O5/4m |20 33 CPU DeBugger Clock Output
DB_DO O5/4m |19 31 CPUBDgger Da%.a Output

Note9: To enable thesmulti-function pins please seMP2_31 PSEL= 1in HWCFG offset 0x0@.

Table1-12: High Speed WRT 1 Pin Description

Hi gh ®&AaARd@Hnterface

. Pin N . . .

Pin N| Typsg 62l 100 Pin Description
RXD1 15 9 12 UARTIseri al Re@eive Dat a
TXD1 05/4m |10 15 UARIserial Tr8ansmit Dat a
CTSL 15 17 28 UARIClI ear T Send
DSR1 15 16 25 UARIData SeY. Ready
RI1 15 15 23 UARTIRi ng | fidi cator
DCD1 15 14 22 UARIData Car fier Detect
RTSI/DE1 |O5/4m |11 17 UARTIRequest/DFd veand utplut Enalf
DTR1/RE1 |O5/4m [13 20 UARIData TermReati ReandgW@tput

Note10: To enabletese multfunction pins pleasesetMP0_10 PSEL=1in HWCFG offset 0x0Q.

Nd & 1T o e nhase idtifuhction pins please se¥iP2 _54/76 PSEL= 1 in HWCFG offset 0x02.

Notel2 T o e nhase mutfunction pins please sd¥iP0_32 PSEL= 1in HWCFG offset 0x01.

Notel3 To deci de uWU®e PRPREIIRETIRN plpeasde UARKRTer egi gher descr
section

2C
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Table1-13: High Speed SPI Pin Description

Hi gh SpPéketerface

Npalmne Typ 6P4| rioor Pin Description
MSS |O5/T/4m|[38 |60 |SPIMastercontrollerSlave Selecd .

(36) |MSis atri-statebleoutput which requirs an external pulup resistor.
MSSL  |O5/T/4m|[23 |38  [SPIMaster controlleSlave Select 2.

MSSL is atri-statableoutput which requires an external pullp resistor.
MSS |O5/T/4m|- (25) |39  [SPIMaster controlleSlave Selec? *©.

(40) |MSS2is atri-stat@bleoutput which requirs an external pulup resistor.
MSCLK |O5/T/4m[21 |35 |SPIMaster controlleCLocK . MSCLK is atri-statebleoutput At Mode (
(34) |or 2,SALK requires exterdgull-down resistor; while avlode 1 or 3SCLK
requiresexternalpull-up resistor.

MMISO |[I5 34 |53 |SPIMaster controlleMaster Input Slave Output ling’,

(29) |[MMISO is used to receivserialdata

MMOSI [O5/T/4m (35 |55 |SPIMaser controllefVlaster Output Slave Input lif&”.

(32) |MMOSI is used to transméerialdataandis atri-statebleoutput

SSS 15 -(38) |36 |SPISlave controlleSlave Select”.
(60) [SSSis an active low input

SSCLK [I5 -(21)[34  |SPISlave controlleCLock 7.
(35)

SMISO |O5/T/4m|- (34) [29  |SPISlave controlleMaster Input Slave Output lifg’.

(53) SMISO is used to &ansmitserialdataandis a tri-stat@bleoutput

SMOSI |15 -(35)|32  |SPISlave controlleMaster Output Slave Input lifg’.

(55) SMOSI is used taeceiveserialdata

Note M. To enableliese miti-function pins please se¥iPO_74 PSEL= 1in HWCFG offset 0x01 and
SPI_SW_PSEL = th HWCFG offset 0x03.In AX68004 packageylSSO/MSCLK/MMISO/MMOSI
havetwo pinouts optionsa n d  tehnet hpeasri s "% ¢ it ,¢ @enre & selttisydMPE $0_PSEL
= 1 inHWCFG offset 0x08 andSPI_SW_PSEL =.1

Note15: To enablehiese multifunction pins please saviP2_0 PSEL= 1in HWCFG offset 0x02.

Note16: To enablehiese multifunction pins please sefP1_7 PSEL= 1in HWCFG offset 0x01. MSS2 have
two pinoutsoptionsand t he par entHoeptiisoein m ddtegRUEZFR PSEL = P
in HWCFG offset 0x03.

Note I7: To enableltese multifunction pins please sdtiP3_30 PSEL=1andSPI_SW_PSEL = (0n AX68004

packageSSS/SSCLK/SMISO/SMOSI has two pinouts optians) d t he parent™Mesi s

opt,i oenn a dttiegdViP® ¥4 PSEL =dndSPI_SW_PSEL =.1
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Table1-14: PS2Pin Description

PSPnterface

. Pin | : . .
Pin N Typ 64l 100 Pin Description
PS2A_CK |B5/T/4m |- 27  |PS2 controller A ClocK lin&®.
PS2A_CKis atri-stat@bleoutput which requirs an external puiup
resistor.
PS2A D |B5/T/4m |- 26  |PS2 controller AData line™.
PS2A Dis atri-stata@bleoutput which requirs an external pullip resistof
PS2B_CK |B5/T/4m |- 24 [PS2 controller B ClocK lin€?.
PS2B_CkKis atri-statebleoutput which require an external pullp
resistor.
PS2B_D |B5/T/4m |- 21  |PS2controller B Data liné™.
PS2B_Dis atri-stat@bleoutput which requirsan external pullp resistor

Note18: To enablehiese malti-function ping please se¥iP3 74 PSEL= 1in HWCFG offset Ox0R.

Table1-15: Power, Ground Pin Description

Power, Ground

. Pin No : . .
Pin NagTy 64 100 Pin Description

VDDIO P 8,22,37|11, 37, |Digital Power for I/O pins, 3.3V.

62 58, 94 Pleaseadd a 0.1uF bypass capacitor betweach VCClCand
GND.

VDDK P 3, 12 18,|5, 19, 30,Digital Powerfor core, 1.8V
27,33, |44,51, | Pleaseadd a 0.1uF bypass capacitor betweach VCCKand
44,59 167,90 |GND.

VSS P 24 13, 61, 9¢Digital Groundfor core and 1/O pins.

VDD_FLASH |P 31 49 Power forflash memory pin, 1.8V.

VSS_FLASH |P 32 50 Groundfor flash memory pin.

22
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2.0 Function Description
2.1 Clock Generation

AX6800x requires an external2MHz crystalasthe main clock source The clock sourceprovidesthe reference

timing to the internal 96MHz PL[Phaselocked Loop)lockto generat®6MHz clock The 96MH clock can be

divided to 48 and 12MHzlock. The SYSCK_SElinput is used tselectthe operating system clock frequency
betweerd8MHz and96MHz. The 12MHz and 48MHzan be used as tlwock source for the USB process to

handle the dat&ransmissiorand some USBrotocolschemeT he recommended oé&éfexemcaafr
IMHZLr y$s&&8Hz 5f/pm, 45 ~ 55%. clock duty <cycl e

2.2 Reset Generation

During the VDDIO poweron, the internal Powedn-Reset(POR) cangeneate a reset pulse reset all the
function blocks, including Flash memory, CPU Core and all the periphestasmthe VDDIO power pin rises to
certain threshold voltage lev@lhe RST_N input iSIANDO operatingwith the POR outputso the manual reset
evert can be applied by external system circuitry.

NOTICE: Due to AX6800x needs tme suppled dualpowess for all IO and core powsrand the PORs designed
to detect the \DDIO power onlylt is important to make sure tMODK stabled beforeVDDIO ramp upor down

cross theV,, and V4 voltages. Suggested the VDDI@nd VDDK are from same power source amse LDO
regulator for 1.8V power sour¢Brop Out voltageO0.3 V)on the board level desigRlease referencgection4.3

and4.4for the detail.
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2.3CPU Coreand Debugger
2.3.1CPU Core

The 1T 8051/80390 CPU core #iX6800x is an ultra-high performance, speeoptimized, 8t embedded
controller dedicated for operation with fast-omp memories. The CPU core has been designed with a special
concern abouperformance to power consumption ratio. The CPU core is 100% hinamgatible with the
industry standar@®051 8bit micro-controller. The CPU core can address ud 28K bytes of linear program
space.The CPU core has Pipelined RISC architecture, which can be 10 times faster compared to standard
architecture and execut86 million instructions per second wh operating i®6Mhz.

The main features of 1T 8051/80390 CPU core are listed below

100% software compatible with industry standard 8051

Maximum operating clock frequency 86M Hz

Pipelined RISC architecture enables to execute instructions 10fistescompared to standard 8051
A 20-bit FLAT program addressing moie80C390 instructions set

A 16-bit LARGE program addressing motl&80C51 instructions set

24 times faster multiplication

12 times faster addition

256 bytes of internal (enhip) Data Memory

Up to 128K bytes of Program Memory

A On-chip SRAM used for mirrored program: 08K bytes

A On-chip Flash memory used for program: Ql28K bytes in FLAT mode
Up to 32K bytes of External Data MemdiDATA)

User programmable Program Memory wait states

2.3.2Debugger

The Debugger insidAX6800x provides an ircircuit emulator feature and it is used to connect to an external
In-Circuit-Emulation (ICE) adaptor board, which managesmmunication between the Debugger inside
AX6800x and the Debug Software on a Plie Hadware Assisted Debugger AD?2) is the ICE adaptor board
that manages communicatitsetween the Debugger insideX6800x and an USB port of the host PC running
Debug Software.

The Debug Software is a Windovimsed application. It is fully compatible witdll existing 8051/80390 C
compilers and Assembler§he Debug Software allows user to work in two majuwdes: software simulator
mode and hardwargebugger mode. Those two modes assofeware validation irsimulation mode and then
reattime debuggin@f developed software insideX6800x usingdebugger mode. Once loaded, the prognzey
be observed in Source Window, rurft-speed, single stepped by machine or C lensttuctions, or stopped at
any of thebreakpoints.
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2.4 Flash Controller and On-Chip Flash Memory
2.4.1Program Loader

The Program Loaderctivates right after chip reset or software reboot commaadd perforns copying CPU
program code fromn-chip Flashmemoryto on-chip 8K bytesProgramSRAM for fiProgramCodeMirroringo.

2.4.2Flash Controller and In-Application Programming

Flash ControllersupportsFlash memory access related WdRdad, Word Write Sector Erase, Chip Erase
command signal generation needed@&U3s specialSFRaccesandsoftwareDMA & write access. Along with
SoftwareDMA contrdler, it supports various DMA transfer direction such as Flash memory to External Data
Memory (P2D), External Data Memof(¥DATA) to Flash memory (D2P), Flash memory to Flash memory (P2P),
etc. for secalledin-ApplicationProgrammindlAP) function duringrun-time. For each Word Write access, Flash
Controller will perform the read back check automatically. If the read back check encountered the mismatch
happenegdthe Flash Controller will interrupt CPU to inform the curréfdrd Write access is incorrect.

2.4.3In-System Programming

ISP Controllersupportsin-System Programming (ISRynction through either UART O interface to program
on-chip Flash memory.

Uponenabled (via BURN_FLASH_EN pin)SP controlleralows on-chip Flash memoryo be programmed by
ASIX6 Elash Programming utiltsoftwareon a PCwith a standard R&32 port.The link speedbaud ratepf
UART O wused for c¢omm3?ipataan baeelgctableobetwesdBl.6R @ 415.2KR0Ps (via
BURN_FLASH_921K pin).When developingAX6800x softwareor manufacturingAX6800x basedsystens,
ASI Xb6s FI ash PBrcan grovalereasy ang fasiashimiemotyrogrammingcapability.

2.4.40n-Chip Flash Memory

The main features of ttan-chip Flash memory are listed below,

Requires onlyL.8V power for read, erase andite operations

Fast Read, Write and Erase

Read accedsme: 40rs

Write (programming accessime: 20us (typical)

Page erasénie: 2ms

MassErasetime: 10ms

Minimum 100,000 erase/program cycles

Minimum 10 years data retentiamdermaximum 20 times preycles

Program code download protection in hardwarprevent unauthorized program code download.

> > >
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2.5Memory Controller and On-Chip Data Memory

AX6800x supportsxDATA memoryof CPUupto 32K bytes.

The MemoryArbiter i providesfair access arbitration foxDATA memory (onrchip 32KB Data SRAM among
CPU andheDMA Controllers.

2.6 DMA Controller

TheDMA Controllerssupport diret XDATA memory(on-chip 32KB Data SRAM read and write access without
CPU intervention for th&SB Host Contrdér, USB Device Controllerdigh SpeedPl, I2C, High SpeedJART
1, as well as bulk data copy f8oftware DMA.

2.7 Interrupt Controller

ThelnterruptController supportoneexternal interrupt pin, INTO, having two levels of interrupt priority control.
They can be in high or lodevel priority group (set visP and EIPSFR register). The INTO external interrupt pins
can be either lovlevel trigger or fallingedge trigger. Alsothe InterruptController suppats various interrupt
reqguests internal t&X6800x, again each having two levels of interrupt priority control.

2.8 Watchdog Timer

TheWatchdogTimer is a user programmable clock counter that can serve as:

A time-base generator
An event timer
System supervisor

The watchdog timeruns on tle operating sstem clock, whiclsuppliesto a series of dividers. The divider output
is selectable, and determinegerval between timeouts.

When the timeout is reached, an interrupt flag will beaged,if enabled, a reset will occur (tese¢ CPU core)The
interrupt flag will cause an interrupt to occur if enabled. The reset and intameigiscrete functions that may be
acknowledged or ignored, together or separatelydoous applications.
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2.9 Power Management Unit

Table2-1 belowliststhe 3 possible modes of operationAX6800x, namely Full Speed mode, STOP mode, Deep
Sleep modekor typical power consumption 8iX6800x in these operath modes, please refer féection4.2.

Operation Mode Description

Full Speed The operating system clock CPUand peripherals runring at full clock rate (i.e.
48 or 96 MHz, depending on SYSCK_SHetting)

STOP The STOP mode is whe&@PUisin complete stop maglthe operating sysm clockof
CPUand peripherals turned off butthe 12MHz crystaloscillationand96MHz PLL
clockstill run.

Deep Sleep The Deep Sleepnode is wherCPU s in complete stop mod¢he operating syster|
clock of CPU and peripheralss turned off and thel2MHz crystal oscillationand
96MHz PLL clock are turned off too.

Table2-1: ThreePower Management Operation ModeAX6800x

2.10Timers and Counters

TheCPU ofAX6800x provides three 1ébit timer/counters, maely, Timer O,Timer 1, and aully compatible with
the standard 8052 Timer 2, and one dedicated Millisecond Twhéh is programmable with 1ms resolution for
software use.

Inthefit i mer modeo, t i mer inreeeyil? or & operatipnsysem iclock pedoasewhéne d
appropriatd i mer i s enabl e d,thetinmer réglsters afiecneranmenhtgstveryfadinheadsition

on their corresponding input pinsMD_CK, TM1_CK or TM2_CK The input pins are samplatieveryoperating
system clock period.

2.11UARTs

AX6800x supports2 UART interfaces, namely, UART @ndHigh SpeedJART 1. The UART O has the same
functionality as standard 8051 UAR@ad bothsupportfull duplex andreceive doubléuffered, meaning it can
commence reception af second byte beforepaeviously received byte has been read from the receive register.

TheHigh SpeedJART 1 of AX6800x is compatible withstandardL6550device architecture that providssrial

communication capabilitig® communicatevith Modemor ather external device (@.computer) using R232or

RS485 protocok. The High SpeedJART 1 suppors transferbaudrate up to 925 Kbps provides 16-byte

Transmitterand Receive FIFOfor data buffering, supp@DMA mode burst transfer for data receawsd transmit
process, andupports Auto-hardwareflow control (AuteRTS and AuteCTS) and Auto-software flow control
(Auto-sendand AutedetectXon and Xoffcharactersto reduce CPU/software loading
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2.12GPIOs

The CPU ofAX6800x supports four &it bi-directional, opesdrain, general purpose input and output ports,
namely, PO[7:0], P1[7:0], P2[7:0] and P3[7:0]. Each gmttcan be individually accessed by bit addressable
instructions.

For thespecialapplication, like pustbutton PO and P2 suppode-bounceandinterrupt function which cabe
programned todetect the rising, falling edge and batiterrupt eventEach bit inthesetwo ports support the
wakeup function also. It can wakep CPU from STOP or deep sleep modke function can be enabled or
disabledseparately per bit.

2.13Buzzer Controller

TheBuzzerController of AX6800x supports 8 kinds of frequency and 5 duration times can be selected. CPU can
start the buzzer sound and will be interrupted when the duration is time up.

2.1412C Controller

The I2C Controller of AX6800x consists ofan 12Cmastercontroller to support communication to external 12C
deviceg(Monitor), 2/4 12C slavecontrolleisto support communication to extermddstwith [2C maste(PC).

12C master controller supports the adetection function to detect the external monitor has been
plugged/upplugged and the awdoad function to load the EDIDontentdrom external monitor to internal 32KB
SRAM automatically

Each 12C slave controllealso supportsthe DMA function to read BID information from 32KB SRAM to
external Host automatically.

2.15High Speed SPIController

The High SpeedSerial Peripheral Interface (SPI)Controller provides a fulduplex, synchronousserial
communicationnterface (4 wires) to flexibly work with numausSPIperipheral devices or microcontrolieith
SH master The High Speed SRlontroller consists of a High Speed $fdstercontroller with 3 slave select pins,
MSJ2:0], to connect up t@ SPI devices and a High Speed SRivecontroller to supportommunication with
external microcontroller with SPI master

For high performance applications, the High Speed Gdtitroller in master and slave mode both support
bursttype transferfor receiving datdrom SPI busto CPU xDATA memory via DMA write acces(SPI RX
DMA) and fortransmitting datdrom xDATA memoryto SPI bus via DMA read access (SPI TX DMA)
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2.16 PS2 Controller

The PS/2 Controller provides two independent PS/2 serial interfatke bidirectional protocol that céandle
data transmissiobetween the ho¢PC) and the PS/2 devi¢keyboard or Mouse). It also supports error detection
(for parity andstop bit)on all data received from PS/2 devaedthe timer controlto timeout thedevicewhich
failedto respond and clock period

2.17USB Root Hub and Host Controller

The USB Host Controller buiin one root hub and provid2/4 downstream ports to communication with
numeroudJSB full/low speed devices and compliant USB2.0 Full/Low speed standard, supporting data transfer at
full speed (12Mbit/sand low speed (1.5 Mbit/s).

The USB Host Controller supports UHCI data transfer type schedule order to tiaost@onous, Interrupt,
Control and Bulk data type, each packet type can be enabled or disglsigitivare commandst alsosupports

one nemory buffer to store receive or transfer data, and the memory buffer be divided to 3 memory area, namely,
ISTL, INTL and ATL, for four USB transfer type as above mention, each memory area also be divided to more
little buffer and it callSTransfer Descrifor (TD) structure The total memory size limited up to &K bytes by Host

Control (HC)in 32KB Data SRAM

The USB Host Controller supports 8 TDs for ISTL, 32 TDs for INTL and ATL in once transfer, the ISTL transfer
is also support automatic synchronkationone in advance assignment SOF interval per software assign, each
INTL TD also supports automatic interrupt polling rate to reduce CPU/software loading, the ATL supports two
different block size for control and bulk transfer enhancement memory used

2.18USB Device Controller

The AX6800xbuilt-in 2/4 USB Device Controllers, compliant USB 2.6ull-speedstandard,supporting data
transfer at full speed (12Mbit/shly.

The USB Device Controller suppor 8 controllableDevice Addressesand each Rvice Addresssuppors 8
configurable Bdpoints Each Endpointsuppors four kinds of transfer typesGontrol, Bulk, Interruptand
Isochronous AX6800x provides the grammabléviaximumpacket size and buff&izefor these transfdypes.
The USB [evice Controller canreferencethe Endpoint Index Table in xXDATA memorfpr the pointer of the
Endpoint bufferdo storethereceiung/transnitting packetdatato/from xXDATA memory

Each USB Device Controller integratedthe controllablepull up resistancelt can be enaled when software
detected the VBUS supplied from external Host Controller (Attached) or disaldésttmnect the external Host
Device Furthermore,the USB Device Controlleralso supports suspendfunction when bus idleover the
specification 0lUSB standardandwakeupfunction forUSB resumeprotocol bus reset andable plug/unplug.

The USB Device Controller respals the device status like USB bus status, endpoint transfer senhsnced
IN-NAK status (respatedthehostwhen data not ready foK transfej for bulk transfer andtherendpoint status
to CPU used by registers and interruttere is a 1&tage FIFO to recorthe endpointtransfersuccesstatusfor
the interrupt status registeBoftware uses them teande Endpoint transactioprotocol with the external host
controller
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3.0 Memory Map Description

3.1 Hardware Configuration with Flash information Memory Map

The Hardware Configuratiorin flash information pageés used to storehe chip hardwaresettingsfor the
multi-function pin relatedegtings.

TheHardware Configuratiosettings are from 0x0000x00F in flash information pagét will be loaded into the
chip by theProgramLoader after chipower onreset.

The Software Configuratiorsettings ardrom 0x010in sameinformation pagelt is reserved for the Firmware
used Normally software will storesomeimportantparameters like vender ID, product ID and s@&om this field
and will beusedby the CPU Driver during initialization.

Belowtableshows theHardware Cafiguration(HWCFG) memorymap

Table3-1: Hardware Configuratioflash InformatiorMemory Map

Offset Description
0x000 Flag
0x0B ~0x00L  |[Multi-function Pin Settin@ ~ 0 (3 Bytes, 0: LSB)
0x004 Programmablé&JSB Pull Diable
0x006 Reserved
OxO00F~0x006 |Reservedor Hardware future use

Ox2FF~ 0x010

Reservedor Software Configuration settings

Ox3FF~ 0x300

Reserved foFlash manufacturingse

3C
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3.1.1Flag (0x00)

This field indicated the Hardware Parameter Settingiigl\or not. The value should be 0xA6 to indicate those
Hardware settings have been programed into information sector normally and Bootloader can use these values to
configure the hardwardf the setting is invalid, bootloader will not load these valued will remind the
multi-function IO in blocked state.

3.1.2Multi -function Pin Setting (0x( ~ 0x01)

Multi-function Pin Setting 0 (0X0)

Bit 7 6 5 4 3 2 1 0

Name MP1_7 AMP1_6_FMP1_54 AMP1_32_RMP1_10 |MPO_74 |MPO_32_FMPO_10_ F
SEL SEL SEL SEL PSEL PSEL SEL SEL

Reset Value 0 0 0 0 0 0 0 0

Bit | Name Description

CPU GPIO Port 0Bit 1 ~ 0 Pin Select.
This selects the desirgih functionof below multifunction pins(port 0or HSUART 1).

o |[MPO_10] M oFN LQFP MPO_10_PSEL
PSEL Pin # Pin # =0 =1
9 12 P00 RXD1
10 15 P01 TXD1

CPU GPIO Port 0Bit 3 ~ 2 Pin Select.
This selects the desirguin functionof below multifunction pins(port0 or HSUART 1).

1 |MPO_32] QFN LQFP MPO_32_PSEL
S Pin # Pin # — =
11 17 P02 RTSL/DEL
13 20 P03 DTRUREL

CPU GPIO Port 0Bit 7 ~ 4 Pin Select.
This selects the desirgih functionof below multifunction pins(portO or SPI Master)

QFN LQFP MPO_74 PSEL
> Mgg_E7L4_ Pin # Pin # — )
38 60 P04 MSSO
21 35 P05 MSCLK
35 55 P06 MMOSI
34 53 PO7 MMISO
CPU GPIO Port 1Bit 1 ~ 0 Pin Select.
This selects the desirguih functionof below multifunction pins(port1 or Timer0)
3 |MPL_10} M oFN LQFP MP1_10_PSEL
PSEL Pin # Pin # — =1
-- 9 P10 TMO_CK
-- 14 P11 TMO_GT
CPU GPIO Pd 1,Bit 3 ~ 2 Pin Select.
This selects the desirguih functionof below multifunction pins(port1 or Timerl)
4 |[MP1.32) M—oFN LQFP MP1_32_PSEL
PSEL Pin # Pin # — -1
- 16 P12 TM1 CK
- 18 P13 TM1 GT
31

Copyright© 2015 ASIX Electronics Corporation. All rights reserved.



UASIX

AX6800x

2/4-Port USB KVM Switch SoC

MP1_54 |
PSEL

CPU GPIO Port 1Bit 7 ~ 4 Pin Select.
This selects the desirgih functionof below multifunction pins(port1 or Timer2)

QFN LQFP MP1 54 PSEL

Pin # Pin # -0 =1
-- 46 P14 TM2_CK
-- 43 P15 TM2_GT

CPU GPIO Port 1Bit 6 Pin Select.
This selects the desirguih function of below multifunction pins(port1 or INTO/external

Copyright© 2015 ASIX Electronics Corporation. All rights reserved.

wakeu
MP1_6 | P)
PSEL QFN LQFP MP1_6_PSEL
Pin # Pin # =0 =1
-- 41 P16 INTO/EXT
CPU GPIO Port 1Bit 7 Pin Select.
This selects the desirggih functionof below multifunction pins(port 1 or MSS2).
MP1_7
" | psEL QFN LQFP MP1_7 PSEL
Pin # Pin # =0 =1
-- 39 P17 MSS2
32
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Multi-function Pin Setting 1 (0x)

Bit 7 6 5 4 3 2 1 0
Name 12C_U1_FI2C_UO_FAMP3_74_FMP3_30_HAMP2_76_ | MP2_54 |[MP2_31 AMP2_0_P{
SEL SEL SEL SEL PSEL PSEL SEL EL
Reset Value 0 0 0 0 0 0 0 0
Bit | Name Description
CPU GPIO Port 2Bit 0 Pin Select.
This selects the desirguih functionof below multifunction pins(port2 or MSS).
0 MP2_0_
PSEL QFN LQFP MP2_0_PSEL
Pin # Pin # =0 =1
23 38 P20 MSS1
CPUGPIO Port 2Bit 3 ~ 1 Pin Select.
This selects the desirggih functionof below multifunction pins(port2 or DOCD)
MP2 31 QFN LQFP MP2_31 PSEL
11" pseL 1| Pin# Pin # -0 =)
36 57 P21 DB DI
20 33 P22 DB_CKO
19 31 P23 DB DO
CPU GPIO Port 2Bit 5 ~ 4 Pin Select.
This selects the desirggih functionof below multifunction pins(port2 or HSUART)
5 [MP2_54, QFN LQFP MP2_54_PSEL
PSEL Pin # Pin # =0 =1
17 28 P24 CTSL
16 25 P25 DSR1L
CPU GPIO Port 2Bit 7 ~ 6 Pin Select.
This selectshe desiregbin functionof below multifunction pins(port2 or HSUART)
3 [MP2_76_ QFN LQFP MP2_76_PSEL
PSEL Pin # Pin # — =1
15 23 P26 RI1
14 22 P27 DCD1
CPU GPIO Port 3Bit 3 ~ 0 Pin Select.
This selects the desirggih functionof belowmulti-function pins(port3 or SPI Slave)
QFN LQFP MP3_30_PSEL
4 Mggﬁo_ Pin # Pin # e )
- 36 P30 SSS
- 34 P31 SSCLK
- 32 P32 SMOSI
- 29 P33 SMISO
CPU GPIO Port 3Bit 7 ~ 4 Pin Select.
This selects the desirguih functionof below multi-function pins(port3 or PS/2)
QFN LQFP MP3_74_PSEL
5 Mgg_ET_“r_ Pin # Pin # -0 -
- 27 P34 PS2A CK
- 26 P35 PS2A D
- 24 P36 PS2B_CK
- 21 P37 PS2B D
33
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I12C Slave port 0 Pin Select.
This selects the desirguih functionof below multi-function pins(12C slave portO or Port0)

12C_UO0 | QFN LQFP [2C_UO_PSEL
PSEL Pin # Pin # =0 =1
4 6 U0_SCL P04
5 7 UO_SDA P05
Note: if MPO_74 PSEL =®0, the 12C_UO_PSEL will be forced tdD automatically.
I12C Slave port 1 Pin Select.
This selects the desirguih functionof below multifunction pins(12C slave portl or Port0)
12C Ul QFN LQFP 12C_U1l PSEL
71" pseL || Pin# Pin # e )
1 2 Ul _SCL P06
2 4 Ul SDA P07

Note: if MPO_74 PSEL =®0, the I2C_U1_PSEL will be forced téiD automaticdy.

Copyright© 2015 ASIX Electronics Corporation. All rights reserved.

34



A

) ASIX

Multi-function Pi

n Setting 2 (0xX3)

Bit 7 | 6 | 5 | 4 3 2 1 0
Name Reserved SPI_SW_| BUZZER | USB_D1_| USB_DO_
PSEL | _PSEL PSEL PSEL
Reset Value 0 0 0 0
Bit | Name Description
USB Down Stream Port 0 Pin Select.
This selects the desirguih function of below multifunction pins(USB DO or port 0)
USB_DO QFN LQFP USB_DO_PSEL
0 _PSEL Pin # Pin # =0 =1
42 65 DO VBEN P00
40 63 D0_VOC PO1
Note: if MPO_10 PSEL =&0, the USB D0 PSEL will be forced té&D automatically.
USB Down Stream Rb1 Pin Select.
This selects the desirgih functionof below multifunction pins(lUSB D1 or port Q)
USB D1 QFN LQFP USB_D1 PSEL
L1 psEL Pin # Pin # -0 =1
41 64 D1 VBEN P02
39 62 D1 VOC P03
Note: if MPO_32_ PSEL =&0, the USB_D1_PSEL will be forced téD automatically.
BuzzerPin Select.
This selects the desirguih function of below multifunction pins(Buzzeror MSS2.
o |BUZZER OFN LQFP BUZZER_PSEL
_PSEL Pin # Pin # — =1
25 40 BUZZER MSS2
Note: if MP1 7 PSEL =&1, the BUZZER PSEL will béorced to B0 automatically.
SPI Master and Slave pin swap.
Set this bit to 1 will swap the pin between SPI master and Slave.
QFN LQFP MP3_30_PSEL
Pin # Pin # =0 =1
P04 P04 MSSO0 SSS
3 SE’gEXV- P05 P05 MSCLK SSCLK
P06 P06 MMOSI SMOSI
P07 P07 MMISO SMISO
P30 P30 SSS MSSO0
P31 P31 SSCLK MSCLK
P32 P32 SMOSI MMOSI
P33 P33 SMISO MMISO
7:4 Reserved
35
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3.1.3Programmable USB Pull Disable(0x04)

Programmablé&SB Pull Disablg0x04)

Bit

7

6

3

Name

D3PD

D2PD

D1PD

DOPD

uU3rPU

uz2pPU

uirPU

uorPU

Reset Value

0

0

0

0

Bit

Name

Description

uorPU

USB Up Stream Port0 pull up disable
1: force the D+ 1.5K pull up disable.
0: Control the D+ pull up by Hardware automatically.
Note when set this bit to 1, should add the external 1.5K gufbu D+ off-chip.

UlPU

USB Up Stream Port1 pull up disable
1: force the D+ 1.5K pull up disable.
0: Control the D+ pull up by Hardware automatically.
Note when set this bit to 1, should add the external 1.5K pull up for Dehoyf

U2pPU

USB Up Steam Port2 pull up disable
1. force the D+ 1.5K pull up disable.
0: Control the D+ pull up by Hardware automatically.
Note when set this bit to 1, should add the external 1.5K pull up for Dehoyf

U3pPU

USB Up Stream Port3 pull up disable
1: force tle D+ 1.5K pull up disable.
0: Control the D+ pull up by Hardware automatically.
Note when set this bit to 1, should add the external 1.5K pull up for Deiyff

DOPD

USB Down Stream Port0 pull down disable
1: force the D+ and B15K pull down disable
0: always pull down the D+ and-Dy 15K ohm.
Note when set this bit to 1, should add the external 15K pull down for Baffichip.

D1PD

USB Down Stream Portl pull down disable
1. force the D+ and D15K pull down disable.
0: always pull down the Dand D by 15K ohm.
Note when set this bit to 1, should add the external 15K pull down for PeffEchip.

D2PD

USB Down Stream Port2 pull down disable
1. force the D+ and D15K pull down disable.
0: always pull down the D+ and-by 15K ohm.
Note when set this bit to 1, should add the external 15K pull down for befichip.

D3PD

USB Down Stream Port3 pull down disable
1: force the D+ and B15K pull down disable.
0: always pull down the D+ and-Dy 15K ohm.
Note when set this bit to 1, shouddid the external 15K pull down for D+/Dff-chip.

3.1.4Reserved(0x05)

This field should be set to 0x00
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3.2 Program Memory Map

The CPU has separated address spfmeprogram and data memory. The Program Memory, Internal Data
Memory, External Data Menmg (XDATA), SFRs areas each has its own addspases.

As shown in below figure, the CPU core can address Lp8K bytesof linear program space without bank select.
The CPU starts execution of program code at location 0x000000 in LARGE aftateach reset. The CPU can
be then switched to FLAT mode to suppb28K bytesof linearprogram code space.

Program Protection Bis used to protect the program code be read by ISP or Dbi@Pbit is located at the bit7
in the last byte of first 8K in ish memory (address Ox01FFF, bitif)this bit is set to®§ it will enable the
program code protection. Only perform the flash Mass Erase can set this bit dh@fotonprotect the program
code.

CPU Program Memory Address

OX1FFFF
X \ The program code residing on-ohip Flash memory
space (0xR000 ~ Ox1FFFF) is fetched with wait
states definetly SFR register, WTST/7[0].
Onchip
128KB

Flash >

The CPU program code residing on aip 8K bytes
ProgramSRAM is copied from the eohip Flash memory
space (0x00006 OxO01FFF) byProgramLoaderhardware
before CPU starts running, -soa | | Reogram fiCode
Mirroringo.

0x02000

OXOLFFF | On-chip 8KB WhenCPU execugsprogram code in this rae, it always
SRAM fetchesfrom on-chip ProgramSRAM and rus at zero wait

0x00000 state (1T). This part of the codeusuallyused foBOOT

code with systermitialization functions.

Figure3-1: The Program Memory Map &PU

3.3 External Data (xDATA) Memory Map

The data memory of CPU core is divided or3® Kbytes of External Dat&kDATA) Memory and 256 bytes of
Internal DataMemory, plus a 12®ytes of SFR memorarea.

The CPU core can address um Kbytes of External Data (xDATA) memory space without bank selde.
XDATA memory is accessed by MOVX instructioosly.
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3.4Internal Data Memory and SFR Register Map

Thefigure below shows the Internal Data Memd256 bytes) and Special Function Register (SFR) map of CPU

core. The lower internal memory consists of four register banks with eight registers eachadareissable
segment with 128 bits (16 bytes) begins at 0x20, and a scratch pawitdrez08 byte. With the indirect

addressing mode, range 0x80 to OxFF of the highesbyt28 of the internal memory is addressed. With the direct

addressing mode, ran@&80 to OxFF, the SFR memory area is accessed.

SFR

Special Function Registers

(direct addressing)

0xXFF
* Upper Internal RAM shared
with Stack space
B OX 8 Q_ - (indirect addressing)
0x7F .
Lower Internal RAM shared with Stack space
(direct & indirect addressing)
0x30
0x2F .
0%20 bit addressable area
Ox1F
 0x00 4 banks, R0O-R7 each

Figure3-2: Thelnternal Memory Mapf CPU

Table3-2 belowshows theCPU SFR Register MapNote that all registers in the column with Offset+0 are bit

addressable.

SFR

Offset | Offset + 0| Offset + 1| Offset + 2| Offset +3 | Offset +4 Offset +5 | Offset + 6 | Offset + 7
OxF8 EIP

0xFO B

OxE8 EIE STATUS | MXAX TA SPICIR SPDR

OxXEO ACC MCIR MDR U1CIR U1DR

0xD8 | WDCON | SDSTSR| DCIR DDR PS2CIR PS2DR CRR
0xDO PSW FCIR FDR FCISR FCDP PCKEN

0xC8 | T2CON RLDL RLDH TL2 TH2

0xCO0 HCIS HCOIS HCCIR HCDR
0xB8 IP DC3ISR DC3INSR DC3ESMR | DC3CIR DC3DR
0xB0O P3 DC2ISR DC2INSR DC2ESMR | DC2CIR DC2DR
OxA8 IE DC1ISR DCI1INSR DC1ESMR DC1CIR DC1DR
0xAO0 P2 DCOISR DCOINSR DCOESMR | DCOCIR DCODR
0x98 | SCONO | SBUFO WKUPSR ACON PISSR UDCSR
0x90 P1 EIF WTST DPXO0 DPX1 12CCIR 12CDR
0x88 | TCON TMOD TLO TL1 THO TH1 CKCON CSRR
0x80 PO SP DPLO DPHO DPL1 DPH1 DPS PCON

Bolded: are1T-80390CPU corerelatedregisters.
Italic: AX6800x&s peripherafunctionis registers
(M): SFR register available in Local Bus Master Mode.
(S): SFR register available in Local Bus Slave Mode.

(D): SFR register available in Qital Video Pot Mode.

Table3-2: The CPUSFR RegisteMap
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R ASIX

4.0 Electrical Specification

4.1 DC Characteristics
4.1.1Absolute Maximum Ratings

Symbol Parameter Rating Units
VDDK, VDD FLASH Digital core power supply. -05t025| V
VDDIO Power supply of 3.3V I/O. -05t046| V
VDDA _PLL Analog power supplyor PLL. -05t025| V
VDDA_USB Analog pwer supply for3.3V USB I/Q -05t046 | V
VN Input voltage of 3.3V 1/O. -0.5t046 | V
Input voltage of 3.3V I/O with 5V tolerant. -0.5t06 \Y
U[3:0]_DP, U[3:0]_DM, |Input Voltage of USB I/O -05t06 \

D[3:0]_DP, D[3:0] DM

Tste Storage temperature. -65t0 150 | €

I'n DC input current 50 mA

| out Output short circuit curren 50 mA

Note:

Permanent device damage may occur if absolute maximum ratings are exceeded. Functional operation should be
restricted in theecommended operating condition sectibthis datasheet. Exposure to absolute maximum rating
condition for exteded periods may affect device reliability.

4.1.2Recommended Operating Condition

Symbol Parameter Min | Typ | Max |Units
VDDIO Power supply of 3.3V I/O. 297| 33 |363| V
VDDK, VDD_FLASH Digital core power supply. 162| 18 [198] V
VDDA PLL Analog power supplyor PLL. 162 1.8 |198| V
VDDA USB Analog pwer supply folJSB 1/0. 3.0 3.3 36| V
VN Input voltage of 3.3 V I/O. 0 33 |363| V
Input voltage of 3.3 V I/O with 5 V tolent. 0 33 |525| V
Tj AX6800x operatingunction temperature. -40 25 105 | ¢
Ta AX6800x operatingambienttemperature. - 70 | ¢
4.1.3Leakage Current and Capacitance
Symbol Parameter Conditions Min Typ | Max | Units
I |Input leakage curreno pull-up 3.3V IO pins. Vin = 3.3 or OV. - ol - L A
or pulkdown 3.3V with 5V toleranl/O pins. | - 81 - LA
Vin =5or OV.
loz [|Tri-state leakage current - ol - LA
Crap |Padcapacitance. - - 5 pF
Note:

The capacitance listed above inclagad capacitance and package capacitance.

3¢
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4.1.4DC Characteristics of 3.3Vwith 5V Tolerant I/O Pins

Symbol Parameter Conditions Min Typ | Max | Units
VDDIO |Power supply of 3.3V 1/O. 3.3VI/O 2.97 3.3 | 3.63 V
Vil Input low voltage. - - 0.8 V
Vih  |Input high voltage. LVTTL 2.0 - - V
Vt  |Switching threshold 085 | 097 |109]| V
Vt-  |Schmitt trigger negative going threshlLVTTL 1.0 105 | 1.13| V
voltage.
Vt+ |Schmitt trigger positive going thresh 1.85 | 2.02 | 222 \%
voltage
Vol |Output low voltage. [lol] = 8.65MA(Typ) - - 0.4 V
Voh |Output high voltage. [loh|= 24 - - Vv
11.2mA(Typ)
Vopu ™ |Output pultup voltage for 5V toleradO  |With internal VDDIO| - - Y
pull-up resistor i 0.9
lol  |Output lowcurrent Vol =0.4V 5.32 | 865 | 12 mA
loh |Output highcurrent Voh =2.4V 552 | 11.2 | 189 | mA
Rpu |Input pultup resistance. 59.2 | 73.4 | 949 | Kz
Rpd |Input pulkdown resistance. 544 | 743 | 120 | Kz
Input leakage current. Vin=5or v - - 1 LA
lin Input leakage currentith pull-up resistanc¢Vin =0V 134 | 22.1 1349 A
Input leakage current with puedlownVin = VDDIO 998 | 21.1 | 39.2| « A
resistance
loz |Tri-state oyput leakage current. Vin=5.5V or 0 - - 1 LA
Note:

1. This parameter indicates that the pul resistor for the 5V tolerat/O pins cannot reach®DIO DC level
even without DC loading current.

4C
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4.1.5USB TransceiversSpedfication

The below specifications areeasured under the following conditions, unless stated otherwise:
VDDIO = VDDA _USB=23.3 V; VDDK = 1.8 V; external pulup 1.5Kq or external puldown 15Kg ; external
series resistances (B&/q); T,= 25 °C.

Sy mb | Descriptio Condisti o] Mi nl Typl Max|[Uns
Anal ogs/l@ptuguts (U[3:0] DP, U[3:0] DM,
Vpi Di ffereptui aben|| ¥Vpu 02 - - V
Ve Di ffe€Cemmdate l ncl wadean g\e 0.§ - 2.5 V
Vol t age
ViLse SinBheed input]- - - 0.§ V
V| HsE Sihgnded input]- 2.0 - - \%
Vol t age
VoL Out{/ottage Low RL=15K3 to+3.6V - - 0.3 V
Vou Out{attage Hi g| RL=15K3 toVSS 2.9 - - \%
I 2 Of-3t ate Leakag -10 - 10 uA
ZpRryv Driver Output Steagatdpte dr 24 - 4 4 3
Rp u I nt er rugpl RRw5lilst 0.8 1. 5| Ka
Rr b I nt er daolwvheuil d ¢ 14. 35| K&
AC Specificaion
Ter Full-SpeedRise Time 10% to 90% of [Vou - Vo, 4 - 20 ns
C.=50pF
Ter Full-Speed-all Time 90% to 10% of |¥y - 4 - 20 ns
Vo|_|, CL=50pF
TR Low-SpeecRise Time 10% to 90% of [Vor - Vo, 75 - 300 ns
C.=200pF ~ 600pF
Tir Low-Speedrall Time 90% to 10% of |¥y - 75 - 300 ns
Vo], CL.=200pF ~ 600pF
Trem Rise/FaliTime Matching Excluding the first 90 - 111 %
transition from idle state
VcRrs OutputSignal Crossover Excluding the first 1.3 - 2.0 \%
Voltage transition from idle state
41
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4.2 Power Consumption

AX68002 chip only power consumption

VDDIO + VDDK +
VDD_FLASH .
Item Conditions Analog (VDDA _USB + Units
VDDA _PLL)
48Mhz 96Mhz
CPU in |KVM application with heavy traffic 60 92 mA
Full
Speed
operation
CPU in |CPU clock stopsl2MHz CrystalOscillation96MHz PLL 17 17 mA
STOP |clock still runs
mode
Deep Slee|CPU clockstops,12MHz CrystalOscillationO6MHz PLL 9 9 mA
mode |clock stops.
Note:
Above current value are typical values measured 068882developmenboard.
Sy mb Description Condisti ol Mi n Ty p Max| Uni
ts
f Jc | Thermal resistance @dinctionto case | 64-pin QFP package - 6.1 - °C/
W
f Ja | Thermal resistance dinctionto 64-pin QFP package, - 29. - °C/
ambient till air W
AX68004 chip only power consumption
VDDIO + VDDK +
VDD_FLASH .
Item Conditions Analog (VDDA _USB + Units
VDDA PLL)
48Mhz 96Mhz
CPU in |KVM application with heavy traffic 78 118 mA
Full
Speed
operation
CPU in |CPU clock stopsl2MHz CrystalOscillation@6MHz PLL 15 15 mA
STOP |clock still runs.
mode
Deep Slee|CPU clockstops, 1®1Hz CrystalOscillation@6MHz PLL 8 8 mA
mode [clock stops.
Note:
Above current value are typical values measured 06894developmenboard.
Sy mb Description Condisti ol Mi n Typ Max|{ Uni
ts
f Jc | Thermal resistance @dinctionto case | 100-pin LQFP package - 21 - °C/
W
¥ Ja | Thermal resistance @iinctionto 100-pin LQFP package,| - 4 2. - °C/
ambient till air W
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4.3 Power-On-Reset (POR)Spedfication

Below figures and table shows the two POR Wit spec during power raryp/down.

! I . . Vrr
VDDIO v AN Vi
Lo Lo
o N
| I N
POR Output : I I I
. . . .
CTrat: : Tarop
Symbol Description Conditions Min. | Typ. | Max. | Units
VDDIO | Power supply voltage to be detected - 3.3 \%
\Y VDDIO rise relax voltage - 2.85 \%
r
. VDDIO fall release voltage - 2.1 \%
T
Vh Power trigger Hysteresis - 0.15 \%
S
Test Reset time after POR trigger up VDDIO slew 50 €S
rate =2.5V /
1ms
Terop Droptime of VDDIO to reset VDDIO slew 50 €s
rate =2.5V /
1ms
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4.4 Power-up/-down Sequence

Powerup Sequence

Trise3
VDDIO/VDDA_USB
Trise2 Tog i o
VDDK/VDDA_PLL
/VDD_FLASH
Y74
 Trst >>
POR
Tclk

P
<«

»
>

3.3V

ov

1.8V

ov

e UUITIUTU UYL
X1 N

Symbol Parameter Conditions Min | Typ | Max |Units
Trses |3.3V power supply rise time From OV to 3.3V - 1.5 - ms
Trse2 |1.8V power supply rise time From OV to 1.8V - 240 - us
T, |VDDKrisingto 1.8V to VDDIO - 1.2 - ms

rising to 3.3V interval
Tclk [12MHz crystaloscillator starup FromVDDIO rising to3.3V to - 2.0 - ms
time. clock stableof 12MHz crystal
oscillator.
Trst |PORassertedow level interval FromVDDK rising to1.8V to - 920 - us
PORgoing high
Note:

1. The above typical timing data is measured friaAX6800x testboard.

2. The Trst typicalalue is measured frodX6800x testboardwith the internal POR

Figure4-1: Powerup Sequence Timing Diagram and Table
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Powerdown Sequence

Tfall3
3.3V
VDDIO/VDDA _USB
T32 - oV
Tfall2
VDDK/VDDA _PLL/ 1.8V
VDD FLASH Trst?
Trst3 ie—» ov
POR
> Tclk :

Symbol Parameter Conditions Min | Typ | Max | Units
Tz |3.3V power supply fall time From 3.3V to OV - >1 - S
Tz |1.8V power supply fall time From 1.8V to OV - 700 - ms
T3, |VDDIO falling from 3.3V to VDDK - 8 - ms

falling from 1.8Vinterval
Tclk  |12MHz crystaloscillatorstoptime.  |VDDIO falling from 3.3Vto - 100 - ms
lastclock transition of
12MHz crystaloscillator.
Trst3 |VDD3IO falling from 3.3V toPOR - 6.5 - ms
assertedow levelinterval
Trst2 |PORassertedow levelto VDDK - 1.5 - ms
falling from 1.8Vinterval

Note: The above typical timing data is measured frl@X¥6800x testboard.

Figure4-2: Powerdown Sequence Timing Diagram and Table
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4.5AC Timing Characteristics

4.5.1Clock Input Timing Specification

Sy mb o Par ameter Mi n Typ Ma x Uns t
- Nomi nal Frequency - 12 - MH z
- Frequency Stability -50 - +50 ppm
C. Cryst al Load Capacit - 12. 5 - p F
4.5.2Timer 0/1/2 Interface Timing

Tck hi e
»Tck_lowﬁ

™MCKzol /S N/ N

intemal sys_clk /\_/\ /™ /NN
<—>{Tck_fal
TM_CK]J2:0] falling-edge detected internally
Symbol Description Min Typ Max Units
Tck_hi TM_CK]2:0] high pulse width 2 - - Tsys_clk]
Tck low [TM_CK]2:0] low pulse width 2 - - Tsys_clk]
Tck fal  [TM_CK]2:0] falling-edgeinternaldetection time 1~2 - 2 Tsys_clk]

Figure4-3: TM_CK[2:0] Timing Diagram and Table

>

Tgt_hi
Tgt_low F

TM_GT[200 /N /N /N

internal sys clk \ /"

TM_GT][2:0] falling-edge detected internally

{I’gt_falH

>

FTgt_dIy

intemally retimed TM_GT[2:0]  /  \ /" /T \_

Symbol Description Min Typ Max Units
Tgt_hi TM_GT[2:0] high pulse width 2 - - Tsys_clk
Tgt low |[TM_GT[2:0] low pulse width 2 - - Tsys_clk
Tgt fal TM_GT[2:0] falling-edgeinternaldetection time 1~2 - 2 |Tsys clk
Tgt dly |[TM_GT[2:0] internallyretimed delay 0.5 - 1 |Tsys clK

Figure4-4: TM_GT[2:0] Timing Diagram and Table
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4.5.3High Speed UART

The High Speed UARTL data transmitand receive is via TXD and RXD1 pins The complet data
transmit/receive inclues 1 start bit,5~8data bit,1 parity bit (if supporedparity check) and~2stopbit. Software
can set HS_DLLR, HS_DLHR and HS_DP&yisterto decidethe baudrate. Please refer to HS_DLLR register
description for baud ratsetting.

S— L R LI o T A KO R o B I B P B S R LR S R Il
\ start /bito X bit1 X bit2 X bit3 X bit4 X bit5 X bite X bit7 X party / stop \ star /_SS_

Figure4-5: TXD1 and RXDL Timing Diagram

Note:
1. tOis start bit timgetl ~ t8 is data bit timgt9 is parity bit timet10 is stop bit time.
2. t0~t9 =1/Baud Rate
t10 = 1/ baudrate (1 stop bit)
t10 = 1.5 *(1/ baudrate (1.5 stop bit)
t10 =2 *(1/ baudrate (2 stop bit)
3. RXD1 baudrate tolerance A+ 3%.
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4.5.412C Interface Timing

Tbufﬂ
SDA ))
«Tlow
Tsu_dat Thd_s
Thd_sta Thigh Thd_dat Ts y_sta

(O S {

Symbol Parameter Min Typ Max Units

SCL clock frequency - - 100, KHz

Fclk 400
Thd_sta Hold timeof (repeated5TART condition. After this period - 2 - Tprs&

the first clock pulse is generated

Thigh High period of the SCL clock - 2 - Tprsc
Tlow Low period of the SCL clock - 3 - Tprsc
Tsu_sta |Setup time for a yeated START condition - 2 - Tprsc
Tsu dat |Data Setup time - 1 - Tprsc
Thd_dat |Data hold time - 2 - Tprsc
Tsu_sto [Setup time for STOP conditio - 3 - Tprsc
Thuf Bus free time between a STOP and START condition - 4 - Tprsc
Table4-1: 12C MasterControllerTiming Table
Symbol Parameter Min Typ | Max Units
Fclk SCL clock frequency - - 380 KHz
Thd sta Hold timeof (repeated 5TART condition. After this period| 1 - - Tsys_ck3
— the first clock pulse is generated
Thigh High period of the SCL clocik Standard mode 4 - - us
High period of the SCL clock Fast mode 0.6 - - us
Tlow Low period of the SCL clock 04 - - us
Tsu_sta |Setup time for a repeated START condition 1 - - Tsys_clk
Tsu_dat |Data Setup time 3 - - Tsys_clk
Thd_dat |Data hold time 04 - - us
Tsu_sto |Setup time for STOP condition 1 - - Tsys_clk
Thbuf Bus free time between a STOP and START condition 12 - - Tsys_clk

Table4-2: 12C SlaveController Timing Table

2Tprsc= 1/ Fprsc, wherdprsc= Operating gstem clockrequency (PRER + 1)The PRER is 12C Clock
Prescale Register.
3Tsys_clk = D.416/20.838s for96/48 MHz operating system clock.
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4.5.5High Speed SPlinterface Timing
4.5.5.1Master Mode

SCLK(output) —————— 1 Ss \
e
MOSI(output)
b e
MISO(input)
«—9
4—8*—24 «3»4—44ﬂ
SS0(output) S S
Symbol Description Min Typ Max | Units
1 |SCLK clock frequency - Fsys clk - | MHZ4
(SPIBRR+1)* 2
2 Sc(jatup time ofSS[2:0] to the first SCL§ - (SPIDS *Tsys clkd) + 0.5* Tsclk® - ns
edge
3 Hc?ld time of SS[2:0] after the last SCl| - (SPIDS *Tsys clk) + N * Tsclk? - ns
edge
4 Minimum idle time between transfq¢ - ((32* SPIDT + 6)* Tsys clk) + (0.5* Tsclk) - ns
(minimum SS[2:0] high time)
5 MOSI data valil time, after SCLK edge | - - 0.6 ns
6 MISO dda setup time before SCLK edq 13.8 - - ns
7 MISO data hold time after SCLK edge 0 - - ns
89 Bus dive time before SS[2:0] asserti{ - 0.5 * Tsclk -
' and after SS[2:0] dassertion

Figure4-6: High Speed SPWasterController TimingDiagram andlrable

4 Fsys_clk is tk operating system clock frequendg,or 968VIHz. The SPIBRR is SPI Baud Rate Register.
5Tsys_clk = 1/ Fsys_clk, operating system clock period.

6 Tsclk = SCLK clock period.

7”The N = 0.5 when operating in Mode 0 or Mode 1; The N = 1 when operating in Madelode 3.
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4 .5.5.2Slave Mode

Mode 0
e
SCLK(input) / I SS_\
f—3—r—a— f—3 4—

mosiinput) [ . Vse ﬁ( X8 O
2 12

MISO(output) MSB SS
L
5 .6 §—»
SS0(input) SS
Mode 3
|+ 1 *
SCLK(input) S # ™, _
fe—3 4——+ R fe—3—iad»|
moSinpun wse §5 .
2 L ] |
MISO(output) MSB 5 SX
7
s e e
SSo(input) SS
Symbol Description Min Typ Max | Units
1 SCLK clock frequency - - 20 MHz
2 MISO data valid timafter SCLK edge 4.4 - 22 ns
3 MOSI data setup timbeforeSCLK edge 1.8 - - ns
4 MOSI data hold timefter SCLK edge 0.4 - - ns
5 SSO0 setup timbeforeMISO active 3.6 - 8.2 ns
6 SSO0 hold timeafter SCLK edge 3 - - ns
7 MISO data hold time after SS0-dsselion 1.7 - 4.2 ns
8 SSO0 negation to next S&8setion time 20 - - ns

Figure4-7: High Speed SP$laveController TimingDiagram andrable
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4.5.6PS/2Interface Timing
4.5.6.1P Host Receiving Data Timing

10th 11th
CLK CLK Y

PS2_CLK

PS2_DATA \  SatBit ,/  Bit0 X 2 PaiyBi StopBit

Symbol Description Min Typ Max Units
Tsu s Time from Dda transition to falling edge of CLK 5 15 25 us
Top Time from rising edge of CLK to Data transition 5 15 Tewb us
ToL Duration of CLK low (inactive) 30 40 50 us
Ty Duration of CLK high (active) 30 40 50 us
Tsu s Time from Data transition to falling ge of CLK 5 15 25 us

Figure4-8: PS2 Host Receiving Dafiming Diagram andrable

4.5.6.2Host Sending Data Timing

. 1O

PS2_CLK | _Inhibit
Tve
PS2_DATA \ SatBit [/ Bit0 @ ¢  PaityBit /SwpBit\ AckBit /)

Symbol Description Min Typ Max Units
. o (TINH® - us

TinH Host bring CLK low to inhibit I/O (request to sénd 1)* 10

ToL Duration of CLK low (inactive) 30 40 50 us

Ty Duration of CLK high (active) 30 40 50 us
Time from low to high CLK transition when Device 15 25 us

THLD 5
samples Data

Tsu A Time from falling edge of Data to falling edge ofiC |30 40 50 us

Tor Time from rising edge of CLK11 to rising edge of Ack|- - 50

: The TINH is the Inhibit timing register.

Figure4-9: PS2Host Sending Dat&iming Diagram andrable
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4.5.7Buzzer Interface Timing

Thzr_frq
—— Thzr_vt g

ZC-C A VAVAVAVAVAVAVAVAWEERE

Symbol Description Min Typ Max Units
Tbzr_frq [Buzzer Frequency 0 |523,587,659 988 Hz
698, 784, 880
988
Tbzr vt |Buzzer Voice Tim& 0.125| 2/(BVT+1) 2 Second

: There are 8 frequencies can be selected by setting BFR[2:0] register.
1% TheBVT[2:0] is Buzzer Voice Time register.

Figure4-10: Buzzer Outpufiming Diagram andlable
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5.0 Package Information

5.164-pin QFN package

D2 _
Nd
61 m i, ; | [ }54
ol & : 'UUUUUUUIUUUUU%JU‘ :
2 I T~
=) ‘ ) =
D ‘ é l
g ‘ (= [
- =
N S e Bl 19 %
= | (=t
=D (==
: | g
= \ =
| ;4'_:/ ‘ = 1
| fimmmnnnnn\nnnnnnnn
| e 1L
EXPOSED THERMAL T
"~ PAD ZONE BOTTOM VIEW
a g
" MILLIMETER
SYMBOL
MIN NOM | MAX
A 0.70 | 0.75 ] 0.80
Al o 0.02 | 0.05
b 0.15] 0.20 | 0.25
c 0.18 1 0.20] 0.25
D 7.90 | 8.00.| 8.10
D2 6.10 | 6.20 | 6.30
e 0. 40BSC
Nd 6. 00BSC
E 7.90 | 8.00| 8.10
E2 6.10 | 6.20 | 6.30
Ne 6. 00BSC
L 0.45| 0.50 | 0.55
K By — § ==
h 0.30 | 0.35] 0.40
53

Copyright© 2015 ASIX Electronics Corporation. All rights reserved.



A

\) ASIX

AX6800x

2/4-Port USB KVM Switch SoC

5.2100-pin LQFP package

BASE METAL |

UELEREREREREEL GEGEEEERELE

il J“‘I

“WITH PLATING
SECTION B-B
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DETAIL: F
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SYMBOL MILLIMETER
MIN NOM MAX
A | | 1.60
Al 005 | — | 020
A2 1.35 | 1.40 | 1.45
A3 0.59 | 0.64 | 0.69
b 019 | __ | 027
bl 0.18 | 0.20 | 0.23
c 0.13 | __ | 018
cl 0.12 | 0.13 | 0.14
D 15.80 | 16.00 | 16.20
D1 13.90 [ 14.00 | 14.10
E 15.80 | 16.00 | 16.20
El 13.90 | 14.00 | 14.10
eB 1505 — |15.35

¢ 0.50BSC
L 045 | — | 0.75

L1 1.00BSC
0 0 . 7

Copyright© 2015 ASIX Electronics Corporation. All rights reserved.
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6.0 Ordering Informa tion

Part Number Description
AX 68002 QF | 64-pin QFN lead Free package, commercial temperature rénhge70C.
AX68004LF | 100-pin LQFPlead Free package, commercial temperature rahtge7C0C.

7.0 RevisionHistory

Revision| Date Comments
V1.00 2015/01/16 |Initial release.
V1.01 2015/02/05 |Corrected package information in Section 1.2
V1.02 2015/05/28 |Specified theconditionfor the data retention of eFlash
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