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Advance Information DS-TMU3114MS

USB Full Speed Controller

1. GENERAL DESCRIPTION

The TMU3114MS is an 8051-based embedded device tailored to general USB full
speed application. TMU3114MS is designed for connecting PC. It support the
one set of master SPI interface and built-in internal clock for fewest external
components request.

2. FEATURES

(1). Operation Frequency

Internal clock or PLL with 6MHz crystal oscillator.
Internal clock accuracy within 0.2% for USB application
24MHz for CPU clock

(2). On-Chip Memory

16k x 8 internal program MASK-ROM
Internal RAM 256 bytes and external XRAM up to 320 bytes

(3). USB interface

Compliance with Universal Serial Bus specification v2.0 Full Speed
Built-in USB Transceiver, 3.3V regulator

Software Control USB pull-up resister

Support USB Suspend /Resume and Remote Wakeup function
Endpoint 0: Control SETUP transfer (8 bytes)

Endpoint 0: Control IN/OUT transfer (64 bytes)

Endpoint 1: BULK-IN transfer with Ping-Pong feature (2*64 bytes)
Endpoint 2: BULK-OUT transfer with Ping-Pong feature (2*64 bytes)
Endpoint 3: INTERRUPT IN transfer (8 bytes)

(4). SPI Interface

ModeO, 1, 2, 3

Master mode

Clock Rate up to 12Mbps

Read DMA (up to 64 bytes per time)
Write DMA (up to 64 bytes per time)
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(5). Reset Controller
® Power On Reset
® Watch-Dog Timer

(6). 1/0 Ports
® Max. 8 GPIOs to flexible application
® 2 external Interrupts with wakeup function

(7). Die Form / Customer Request

(8). Application
® USB full speed general purpose
® USB to SPI bridge
® Web Key
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3. Functional Block Diagram

h 4
3.3V
Regulator
USB
Transceiver
Uss DMA/ | . J GPIO
SIE < » Data Buffer h g Master - i
A
v v
UsSB L |
Controller |« 8051
7'y
4
Internal
Clock 16K x 8
or MASK ROM
PLL
256 Bytes
SRAM
4 tenx technology, inc.

Preliminary Rev 1.0, 2010/05/12



Advance Information DS-TMU3114MS
USB Full Speed Controller

4. XRAM Data Path
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5. Pin Description

Name /10 Description
VCC P[5V Power from USB cable
VSS P |Ground
V33 O [3.3V regulator output
DP I/0 |USB positive data signal
DM I/0 |USB negative data signal

TESTn Test Mode control (internal pull-up)

FUSE4~0 Test Pins

FX1 Crystal in 6MHz (optional)

o|—|olo|—|—|-

FX2 Crystal out (optional)
VDDX PLL power
FLTC PLL filter (optional)
VSSX PLL ground
PC[2] I/0 |GPIO with wake-up interrupt
PC[3] I/0 |GPIO with wake-up interrupt
PC[4] I/0 |GPIO
PCI[5] I/0 |GPIO
PCI6] GPIO (b) SPI CLK (0)
PCI[7] GPIO (b) SPI DOUT (o)
PF[4] GPIO (b) SPI DIN (i)
PF[5] I/0

All /0 ports are pseudo-open drain types, unless otherwise specified function.
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6. Memory Map

Name Address R/W Rst description

XRAM1 1000~103F R/W u External RAM TX1 Buffer 1 (64 Bytes)

XRAM5 1100~113F R/W u External RAM TX1 Buffer 5 (64 Bytes)

XRAM2 1400~143F R/W u External RAM RC2 Buffer 2 (64 Bytes)

XRAM4 1500~153F R/W u External RAM RC2 Buffer 4 (64 Bytes)

EPORAM 1800~183F R/W u EPO OUT/TX Receive Buffer (64 Bytes)

SETOFIFO 1F20~1F27 R u EPO SETUP Receive Buffer (8 Bytes)

TX3FIFO 1F28~1F2F W u EP3 Transmit Buffer (8 Bytes)

DEVICE_R 1F00.7 R/W 1 USB DP pull-up R enable

USBADR 1F00.6~0 R/W 0 USB device address, clear while chip reset

OUTIO 1F01.7 R/W 0 EPO OUT Receive Interrupt flag, write 0 to clear flag.
TX0I 1F01.6 R/W 0 EPO Transmit Interrupt flag, write 0 to clear flag.
TX1I 1F01.5 R/W 0 EPl Transmit Interrupt flag, write 0 to clear flag.
RC2I 1F01.4 R/W 0 EP2 Receive Interrupt flag, write 0 to clear flag.
RSTI 1F01.3 R/W 0 USB Bus Reset Interrupt flag, write 0 to clear flag.
RSMI 1F01.2 R/W 0 USB Resume Interrupt flag, write 0 to clear flag.
SUSPI 1F01.1 R/W 0 USB Suspend Interrupt flag, write 0 to clear flag.
SETIO 1F01.0 R/W 0 EPO SETUP Receive Interrupt flag, write 0 to clear flag.
OUTOIE 1F02.7 W 0 OUTOI Interrupt enable (INTO)

TXO0IE 1F02.6 W 0 TXO0I Interrupt enable (INTO)

TX1IE 1F02.5 W 0 TX1I Interrupt enable (INTO)

RC2IE 1F02.4 W 0 RC2I Interrupt enable (INTO)

RSTIE 1F02.3 w 0 RSTI Interrupt enable (INTO)

RSMIE 1F02.2 W 0 RSMI Interrupt enable (INTO)

SUSPIE 1F02.1 W 0 SUSPI Interrupt enable (INTO)

SETIE 1F02.0 W 0 SETOI Interrupt enable (INTO)

SUSPND 1F03.7 R/W 0 S/W force USB interface into suspend mode.

RSMO 1F03.6 R/W 0 S/W force USB interface send RESUME signal in suspend mode.
OUTORDY 1F03.0 R/W 0 EPO ready for receive an OUT, clear by H/W while OUTOI/SETOI occurs.
OUTOTGL 1F04.7 R 0 1: received DATAl packet; 0: received DATAQO Packet.
OUTOCNT 1F04.6~0 R 0 OUTO0 Received data byte count.

TXORDY 1F05.6 R/W 0 EPO ready for transmit, clear by H/W while TX0I/SETOI occurs.
TX0TGL 1F05.5 R/W 0 EPO transmit DATA1l/DATAO packet.

EPOSTALL 1F05.4 R/W 0 EPO will stall OUT/IN packet, clear by H/W while SETOI occurs.
RCOERR 1F05.3 R 0 EPO received data error.

TXOCNT 1FOB.6~0 W 0 EPO transmit byte count

EP1STALL 1F06.7 R/W 0 EP1 stall.

EPI1CFG 1F06.6 R/W 0 Set EP1 configuration

TX1RDY 1F06.5 R/W 0 EPl ready for transmit, clear by H/W while TX1I occurs.
TX1TGL 1F06.4 R/W 0 EPl1 transmit DATA1l/DATAQO packet.

EP2STALL 1F07.7 R/W 0 EP2 stall.

EP2CFG 1F07.6 R/W 0 Set EP2 configuration.

RC2RDY 1F07.5 R/W 0 EP2 ready for receive, clear by H/W while RC2I occurs.
RC2TGL 1F07.4 R 0 1: received DATAl packet; 0: received DATAO Packet.
RC2ERR 1F07.3 R 0 EP2 received data error.

TX3IE 1F08.7 W 0 TX3I Interrupt enable (INTO)

TX1CNT 1F08.6~0 W 0 EPl transmit byte count.

TX3I 1F09.7 R/W 0 EP3 transmit Interrupt flag, write 0 to clear flag.
RC2CNT 1F09.6~0 R 0 EP2 received data byte count.

EP3STALL 1FO0A.7 R/W 0 EP3 stall.

EP3CFG 1FOA.6 R/W 0 Set EP3 configuration.

TX3RDY 1FO0A.5 R/W 0 EP3 ready for transmit, clear by H/W while TX3I occurs.
TX3TGL 1FO0A.4 R/W 0 EP3 transmit DATA1l/DATAO packet.

TX3CNT 1FOA.3~0 W 0 EP3 transmit byte count.
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XRAM1USB 1F0C.7~5 R/W 0 111:USB TX1 Bulk-IN 010:SPI-RCFIFO to XRAM1 000:CPU W/R
XRAM2USB 1F0C.4~2 R/W 0 111:USB RC2 Bulk-OUT 010:DMA to SPI-TXFIFO 000:CPU W/R
XRAM5USB 1F1B.7~5 R/W 0 111:USB TX1l Bulk-IN 010:SPI-RCFIFO to XRAM5 000:CPU W/R
XRAM4USB 1F1B.4~2 R/W 0 111:USB RC2 Bulk-OUT 010:DMA to SPI-TXFIFO 000:CPU W/R
EPORAMUSB  1FO0D.7 R/W 0 Assign EPORAM as USB OUTO0/TX0 transfer buffer

DMASPI BUSY 1FO0D.0 R 0 SPIFIFO DMA write/read busy flag

DMASPI_S 1FOE.7 R/W 1 Low to high to start DMA XRAM2/XRAM4 to SPI FLASH

DMASPI LEN 1FOE.6~0 R/W 1 DMASPI data length

SPI MASTER

CPOL 1F52.6 W 0 SPIMCLK idle state, (1:High 0:Low)

CPHA 1F52.5 W 0 SPIMCLK phase

BSL[3:0] 1F52.4~1 W 7 Buffer shift bit counter (0111:8bit)

SPI_EN 1F53.7 R/W 0 Enable SPI Master function

CRS[6:0] 1F53.6~0 R/W 0 Clock rate select {CPUCLK/2* (CRS+1)}

EXINT2I 1F81.2 R/W 0 PC2 interrupt flag, write 0 to clear flag

EXINT3I 1F81.3 R/W 0 PC3 interrupt flag, write 0 to clear flag

EXINT2IE 1F82.2 W 0 PC2 external interrupt enable (INT1)

EXINT3IE 1F82.3 W 0 PC3 external interrupt enable (INT1)

PWR DN 1F8B W 0 Power Down Mode

WDT FLG 1F8C.5 R/W 0 WatchDog overflow flag (CPUCLK*2715), write 0 or RST P=1 to clear flag
WDTe 1F8E W 0 Clear WDT and enable WDT (clock source form CPU clock)
TESTreg 1F8F.7~0 W 0 Test Mode option, keep 0 in normal mode

I/0

PC7 1F9C.7 R/W 1 PC7 as GPIO or SPIA serial data output(SDO), depend on PC7CON
PC6 1F9C.6 R/W 1 PC6 as GPIO or SPIA SCKO (master), depend on PC6CON

PC5 1F9C.5 R/W 1 PC5 as GPIO

PC4 1F9C.4 R/W 1 PC4 as GPIO

PC3 1F9C.3 R/W 1l PC3 as GPIO with interrupt wakup-up function

PC2 1F9C.3 R/W 1l PC2 as GPIO with interrupt wakup-up function

PC7CON 1FAC.7 R/W 1 1:PC7 as GPIO, 0:PC7 as SPIA serial data output for master
PC6CON 1FAC.6 R/W 1l 1:PC6 as GPIO, 0:PC6 as SPIA clock output(master)

PF5 1F9F.5 R/W 1 GPIO

PF4 1F9F.4 R/W 1l GPIO or SPIA serial data input (SDI), depend on PF4CON

PF4CON 1FAF.4 R/W 1l 1:PF4 as GPIO, 0:PF4 as SPIA serial data input(SDI) for master

8 tenx technology, inc.
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7. Application Circuit
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8. PAD list

) a = ¥ v g ' - - T
%) 1= = = = = =
S g || & S S NI EIERERIE
N il | IS N N | I | I | O B | I
Probe | Pad X Y Probe Pad X Y
umber] Name  [Coordinate |Coordinate] [Number] Name  [Coordinate |Coordinate
1 PADX1 350.70 1682.00 13 PADFUSE3| 1762.00  |708.80
2 PADX2 187.50 1682.00 14 PADFUSE4] 1762.00 |849.40
3 VDS 278.40 6800 15 PADPC2 1641.60 168201
4 VaS T55.60 6800 16 PADPC3 1536.60 168200
5 VESA B62.10 HE.(M) 17 PADPC4Y 1431.60 168200
[} PADFL'T 1198.61) [t X171 15 PADPCS 1326610 1682.00
7 VDDA 1303.60 |[68.00 19 PADPCGO 1221.60 1682.00 PADFESES
8 VDD 1408.60 |[68.00 20 PADPC? 111660 1682.00
9 PADTSTN [1513.60 |68.00 21 PADPF4 1011.60 1682.00
10 PADFUSED 1762.00 | 287.00 22 PADDM 824.65 1682.00
11 PADFUSEL| 1762.00 |427.60 23 PADDP 642.65 168200 PADFUSES
12 PADFUSE2( 1762.00 _|5638.20 24 PADPF5S 455.70 168.2.01)
PADFESE]
PAOFENE,
PAOFESE
vee VSS VSSX N« VDDX V33 &
& = = = X
2 i g X
8 2 || & SIS TXIGHSTY
= = = 2, = = 2,
{0,0)
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9. Electrical Characteristics

(1). ABSOLOUTE MAXIMUM RATINGS (VSS = 0V)

Name Symbol Range Unit
Maximum Supply Voltage VCC -0.3t05.5 V
Maximum Input Voltage Vin -0.3to VCC +0.3 \Y
Maximum output Voltage Vout -0.3to VCC +0.3 V
Maximum Operating Temperature Topg -10to + 70 C
Maximum Storage Temperature Tstg -25to + 125 C

(2). RECOMMEND OPERATING CONDITION (at Ta =-10C to 70°C, VSS = 0V)

Name Symb. Min. Max. Unit
Supply Voltage VCC 4.5 5.5 V
Input “H” Voltage Vih 0.9xVCC VCC )Y
Input “L” Voltage Vil 0 0.1 xVCC \Y

(3). DC CHARACTERISTICS (at Ta =257, VCC = 5.0V, VSS = 0V, unless otherwise specify)

Name Symb.| Min. | Typ. | Max. | Unit Condition Note
CPU Clock fclk1 -2% 24 +2% | MHz | Internal Clock enable
fck2 | +2% 24 +2% | MHz | Crystal 6MHz, PLL enable
Internal Clock Firc | -0.2% 48 0.2% | MHz | Internal Clock enable
Operating current Icc1 6 mA | Internal clock No load
lcc2 5 mA | PLL clock No load
Suspend current Isus 380 500 uA | USB mode No load
. loh1 5 7 - mA One clk time
Output high current loh2 3 8 - UA Voh=3.0V, V33=3.3V
Output low current | lol1 17 24 - mA | Vol = VSS + 0.4v,
Input high voltage | Vih1 2 VCC vV  |V33=3.3V
Input low voltage Vil1 1.2 V V33 = 3.3V
Pull up resistance | Rup1 80 100 120 KQ |V33=33V
V33 pin voltage V33 3.0 3.3 3.6 V
V33 output current 133 100 mA | V33=3.0V, average current

(4). USB AC CHARACTERISTICS

(at Ta=25C, VCC = VDDX = 5.0V, VSS = VSSX = 0V)

Name Symb. Min. Typ. Max. Unit Note
DP/DM rising time Trise 4 20 ns
DP/DM falling time Tfall 4 20 ns
DP,DM cross point VX 1.3 2.0 \
V33 output voltage Vreg 3.0 3.3 3.6 V

Note: All the USB transceiver characteristics meet USB1.1 spec.

Preliminary

11

tenx technology, inc.
Rev 1.0, 2010/05/12



	1. GENERAL DESCRIPTION
	2. FEATURES
	3.  Functional Block Diagram
	4.  XRAM Data Path
	5.  Pin Description
	6. Memory Map
	7. Application Circuit
	8. PAD list
	9.  Electrical Characteristics



