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GL817E USB2.0MSIM S PRO/SD/MM C Controller

CHAPTER 1 GENERAL DESCRIPTION

The GL817E is a highly compatible, best performance USB 2.0 Flash Card Reader Controller. It supports
USB 2.0 high-speed transmission to Secure Digital ' (SD), Mini SD™, MultiMediaCard™ (MMC), RS
MultiMediaCard™ (RS MMC), Memory Stick'" (MS), Memory Stick Duo™ (MS Duo), High Speed
Memory Stick™ (HS MS), Memory Stick Pro’" (MS Pro), Memory Stick Pro™ Duo (MS Pro Duo) Memory
Sick ROM interface on one chip. The GL817E integrates Genesys Logic own design USB 2.0 high-speed
UTMI (USB 2.0 Transceiver Macrocell Interface) transceiver, the Seria Interface Engine (SIE), and
compatible 8-bit micro-controller.

By complies with Universal Serial Bus specification rev. 2.0 and USB Storage Class specification ver.1.0, the
GL817E can be supported by Windows XP/ 2000/ Me default driver. Also it is supported in Windows 98/
98SE, Mac, and Linux operating system. For the power consumption consideration, the GL817E complies
with USB power specification for bus-powered devices.

The GL817E is available in 48-pin LQFP (Internal Mask ROM code), and it is the best cost / performance
solution for your USB 2.0 high-speed Flash Card Reader application.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 6
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CHAPTER 2 FEATURES

Supports USB 2.0 to Memory Stick ™ (MS) and Memory Stick PRO™ (MS PRO), Secure Digital ™ (SD)
and MultiMediaCard ™" (MMC) interface on one chip.

Supportsall combinations of MY MS PRO/ SD/ MMC application design.

Complies with 480Mbps Universal Serial Bus specification rev. 2.0.vc

Complieswith USB Storage Class specification rev. 1.0. (Bulk only protocol).

USB 2.0 certified (Test ID=40390390)

Operating System supported: Windows XP/ 2000/ Me/ 98/ 98SE, Mac OS 9.x/ X, Linux.

Supports customized storage device icon under Windows 98/ 98SE/ 2000 (SP2, SP3 and SP4) by Genesys
Logic own driver.

Integrated USB 2.0 Transceiver Macrocell Interface (UTMI) transceiver and Serial Interface Engine (SIE).
Integrated MCU compatible 8-bit micro-controller.
Hardware ECC generation and verification.

1 Memory Stick™ (MS) / Memory Stick Duo™ (MS Duo) / High Speed Memory Stick™ (HS MS) /

Memory Stick Pro'" (MS Pro) / Memory Stick Pro™ Duo (MS Pro Duo) Memory Stick ROM
interface

- Complieswith Memory Stick Standard Memory Stick PRO Format Specifications ver 1.00-01
- Complieswith Memory Stick Format Specifications ver 1.40-00
- Hardware support 4-bit HS Memory Stick PRO interface
- SupportsINS signal
- Supports automatic CRC16 generation and verification
- Supportsdifferent clock rate up to 40 MHz
I SecureDigitad™ , Mini SD™ and MultiMediaCard™
- Complieswith Secure Digital™ / MultiMediaCard™ interface specification
- Supports both SD / MM C mode access CLK/CMD/DATO/DAT1/DAT2/DAT3
- Command transmit and response receive can be enabled separately
- Automatic CRC7 generation for command and CRC7 verification for response on CMD
- Support automatic CRC16 generation and verification on DAT3-0
- Inadditionto full packet transaction, optiona single byte / bit operation on both CMD and DAT line/ lines
- Dataprocessing in block or byte
- Supportsdifferent clock rate from 375 KHz to 24 MHz

High efficient hardware engine

- Automatic dataread / write with card by hardware engine.

- Eadser firmware devel opment.

- Mediainterface signa's output low automatically when suspend.
- Supports automatic CRC16 generation and verification.

Supports firmware correct page ECC error capability.

Supports automatic page copy (source page read + destination page write).
Complies with USB power specification for bus-powered devices.
Supports Suspend and Wake-up Resume.

3.3 Volt operation.

Available in 48-pin LQFP package.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 7
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GL817E USB2.0MSIM S PRO/SD/MM C Controller

CHAPTER 3 PINASSIGNMENT

3.1 Pinouts
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Figure 3.1 - 48 Pin LQFP Pinout Diagram
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3.2PinLigt
Table3.1-48Pin List
Pin#| Pin Name |TypelPin# Pin Name |Type]Pin#| Pin Name |TypelPin#| Pin Name |Type
1 [DGNDO P | 13 |XI | | 25 |SD_D1 B/SO| 37 [MS_INS B/l
2 EBVCCH P | 14 |[XO O | 26 |GPIO2 B/O| 38 |[MS BS 0]
3 |UDGNDO P | 15 |UGND2 P | 27 |SD_DO B/SO| 39 ggrgg L/ B/O
RPU/ MSPCTL/
4 NC A | 16 [UDVCC1 P | 28 |93C46_DO | B/l | 40 GPIO10 B/O
5 |AvDD1 p | 17 |UDVSSL P | 29 [93C46 DI B/O| 41 |SD_CLK o)
6 \N/(F;F/ A | 18 |GPIO3 B/O| 30 |[EXTRSTZ | | 42 |SD_CMD B/SO
7 |VPH A | 19 IMS CLK O | 31 [MS D3 B/SO| 43 |SD_D3 B
8 \N/?:/IF/ A | 20 |bvCC1 P | 32 |DVDD2 P | 44 |SD_D2 B
9 [VMH A | 21 IDGND1 P | 33 [IMS D2 B/SO| 45 |DVCC3 =]
10 |AGND1 p | 22 |SD CDZ B/l | 34 IMS DO B/SO| 46 |DGND3 =]
11 |RREF A | 23 |SD_WPZ B/l | 35 |DGND2 P | 47 |93C46_SK | B/O
12 |AVDD2 P | 24 [INVMCSZ O | 36 |MS D1 B/SO| 48 |93C46_CS |B/O
3.3 Pin Descriptions
Table 3.2 - 48 Pin Descriptions
Pin Name Pin# Type Description
DGNDO0O-~3 1,21,35,46 P Digital GND #0~3
GL817E-07:
UTMI Digital VDD #1.
UDVCC1 2 P
GL817E-08/GL817E-09:
NC: No connection.
UDVCC1 16 UTMI Digital VDD #1
UGNDO 3 UTMI GND #0
GL817E-07:
RPU/ 4 A USB resistor pulls up when GL817E-07 mounted.
NC GL817E-08 ~ High:
NC: No connection.
AVDD1 5,12 P Analog VDD #1
GL817E-07:
\V PF 6 A
FSD+
©2000-2006 Genesys Logic Inc. - All rights reserved. Page 9
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GL817E-08/GL817E-09:
NC: No connection.
\VPH 7 A HS D+
GL817E-07:
FSD-
VMF 8 A
GL817E-08/GL817E-09:
NC: No connection.
VMH 9 HSD-
AGND1 10 P  |Analog GND #1
RREF 11 Referenceresistor
12MHz Crystal
X1 13 I This pin can be connected to one termina of the crystal or can be
connected to an external 12MHz clock when a crystal is not used.
12MHz Crystal
Thisisthe other terminal of the crystal, or left open when an
XO 14 O external clock sourceisused to drive XTAL/CLK.
It may not be used to drive any external circuitry other than the
crystal circuit.
UGND2 15 P UTMI GND
||UDVSSl 17 P UTMI Digital GND
B/O
GP102~3,9,10| 26,18,39,40 GPI02~3,9,10
H (odpu)
"M S CLK 19 O Memory Stick SCLK
DVCCL,3 20,45 P Digital VDD #1,3
B/l
SD_CDZ 22 SD CD#
- (pu)
SD_WPZ 23 (?)ﬂ) SD Write Protect Detect
O
NVMCSsZ 24 (pu) Power LED
SD D0-3 | 27,2544,43 E(‘é i()) SD DATO-3
93C46_DO 28 B/l |93C46 Data out
93C46_DI 29 B/O |93C46 Datain
| External reset
EXTRSTZ 30
(PY)  linternal pull-up : 65K ohm (+/- 50% )
MS D0~3  |34,36,3331 E(‘é i()) MS DAT3~0
||DVDD2 32 P Digital VDD #2
B/l .
MS _INS 37 Memory Stick INS
H - (pu) Y
MS BS 38 O Memory Stick BS
SD_PCTL 39 B/O |SD power control
MS_PCTL 40 B/O  |MS power control

©2000-2006 Genesys Logic Inc. - All rights reserved.
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SD_CLK 41 o SD/MMC CLK
SD_CMD 42 E(sﬁ()) SD/MMC CMD
93C46_SK 47 B/O |93C46 Clock
93C46_CS 48 B/O |93C46 CS
Notation:
Type O Output

I Input

B Bi-directiona

B/ Bi-directional, default input

B/O Bi-directional, default output

P Power / Ground

A Analog

SO Automatic output low when suspend

pu Internal pull up

pd Internal pull down

odpu Open drain with interna pull up

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 11
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CHAPTER 4 BLOCK DIAGRAM

GL817E USB2.0MSIM S PRO/SD/MM C Controller

TXFIFO
DATA A| | DATAB

==y Y SE | K=

RXFIFO
DATA A| | DATAB

r I

EPOFIFO USB Register MRE
(| Ao KD e TP
= -
@ MS PRO f\>
R E
ROM

ﬁ
<

Figure4.1 - Block Diagram
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CHAPTER S FUNCTION DESCRIPTION

5.1UTM

The USB 2.0 Transceiver Macrocell, it’s the analog circuitry that handles the low level USB protocol and
signaling, and shiftsthe clock domain of the datafrom the USB 2.0 rate to one that is compatible with the
general logic.

5289 E

The Serid Interface Engine, which containsthe USB PID and address recognition logic, and other sequencing
and gtate machine logic to handle USB packets and transactions.

5.3 EPOFIFO

Endpoint O FIFO: The Control FIFO. It is composed of TXOFIFO and RXOFIFO, with 64-byte FIFO each, and
itisused for endpoint O data transfer.

5.4 Bulk FIFO

It is composed of TXFIFO and RXFIFO for data transmission and receiving respectively, also with different
modes support:

5.4.1 TXFIFO

- To ensure the continuous data transmission, TXFIFO includes 512 bytes DATA-A FIFO, 512 bytes
DATA-B FIFO, and two 16 bytes corresponding redundant areas. All can be directly accessed by
MCU.

- Normally SIE popes data, SME pushes data for DATA A/B FIFOs, and redundant areais pushed by
SME and popped by MCU.

- Supports MCU single byte access for SmartMedia ECC error correction.
- Supportstranamit mode SIE won’t transmit datafilled in TXFIFO before MCU compl ete the data
integrity checking.
54.2 RXFIFO

- To ensure the continuous data transmission, RXFIFO includes 512 bytes DATA-A FIFO, 512 bytes
DATA-B FIFO, and 16 bytes single redundant area. All can be directly accessed by MCU.

- Normally SME popes data, SIE pushes data for DATA A/B FIFOs, and redundant areais pushed by
MCU and popped by SME.

55MHE (Media Interface)
- SD/MMC Engine,
- MS/MSPRO Engine.

5.6 USB Registers/ FIFO Control
Itisaregister space to store status information and to control the functions of GL817E by MCU.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 13
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CHAPTER 6 ELECTRICAL CHARACTERISTICS

6.1 Absolute Maximum Ratings

Table 6.1 - Absolute M aximum Ratings

Parameter Value
Storage Temperature -65°C to +150 °C
Ambient Temperature -40°Cto+80°C
Supply Voltage to Ground Potential -0.5V to +4.0v
DC Input Voltageto Any Pin -0.5V to +5.8Vv

6.2 Operating Conditions
Table 6.2 - Operating Conditions

Parameter Value
Ta (Ambient Temperature Under Bias) 0°Cto 70°C
Supply Voltage +3.0V to +3.6V
Ground Voltage oV
Fosc (Oscillator or Crystal Frequency) 12 MHz £ 0.25%

6.3 DC Characteristics
Table6.3 - DC Characteristics

Symbol Par ameter Condition Min. | Typ. | Max. | Unit
Vce  |Supply Voltage 3.0 33 3.6 Vv
Viy |Input High Voltage 2.6 - 5 Vv
V. |Input Low Voltage 0.0 - 0.7 Vv

I Input Leakage current 0<Vin<Vcc -10 - 10 m
Vou  |Output High Voltage 3.0 - - V
Voo |Output Low Voltage - - 0.2 Vv

lon  |Output Current High - 8.3 - mA
lou Output Current Low - 7.8 - mA
Cin Input Pin Capacitance - - 2.0 pF
lsuss | Suspend current ilr.lillfj;;(éernal pull-up - - 280 | MA
lecc  |Supply current (():;;r;teicr':gto USBwith MCU | - 85 mA

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 14
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6.4 AC Characteristics

6.4.1 UTMI Transceiver

The GL817E is fully compatible with Universal Serial Bus specification rev. 2.0 and USB 2.0 Transceiver
Macercell Interface (UTMI) specification rev. 1.01. Please refer to the specifications for more information.

6.4.2 Secure Digital / MultiM ediaCard
TS ) 5 B
CLK ML LT
Y S S S S S O S O

Figure 6.2 - Timing Diagram of SD / MMC Interface

Description Mode Typ Unit Remark

0 375K
1 6M

2 15M
3 24M

Parameter

Hz

Fck CLK frequency

6.4. 3Memory Stick
R T o O O A O O A A N
SCLK it £ VLA LT T
oGRS ) S S ) B

Figure 6.3 - Timing Diagram of M emoryStick

Description Mode Typ Unit Remark
0 1.5M
1 6M
2 15M
3 24M

Parameter

Hz

Fck SCLK frequency

6.4. 4 Memory Stick Pro
SO IS o s O O A S O N N
SO T R W W N W W W7 B W W W W
DATA T e e e e e e

Figure 6.4 - Timing Diagram of MemoryStick Pro

Parameter

Description

M ode

Typ

Unit

Remark

Fck

SCLK frequency

0

30M

1

40M

Hz

©2000-2006 Genesys Logic Inc. - All rights reserved.

Page 15




&

GENESYS

lllll

GL817E USB2.0MSIM S PRO/SD/MM C Controller

6.4.5 Reset Timing

<+— Tt —p
Extrstz I

Figure 6.5 - Timing Diagram of Reset width

Power Good

| S
Vee /i 3.0v

USB
command

| N
2.0v

/\ External reset high

|
]
]
:
|
! point i
|
]
]
|
]
|
]

Extrst

Ti i T2

1.03ms 72ms

Figure 6.6- Timing Diagram of Power Good to USB command receive ready

Par ameter Description Min Typ M ax Unit
Trst Chip reset sense timing width 2 - - us

External reset valid from power up to
T1 hlgh 1.03 - - ms

Reset Deassertion to respond USB

T2 command ready

72 - - ms

6.4.6 93C46 Timing

TCS.S::::::::::::::::::TCSh .Tcs .
|(__)||(__)|(__)

P e skl bl s b

om0 A e e e O
JTdin L T
| |

SK

inisj

b O

: fpcoé R : +pcl
I IR RN N I O N N o

f |

—
T
«—

STATUS VALID:

po iiiiiiiC
PROGRAM

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 16



‘e\%

GENESYS

GL817E USB2.0MSIM S PRO/SD/MM C Controller

Figure 6.6 - Timing Diagram of 93C46
Par ameter Description Min Typ M ax Unit

Tskh SK High Time 250 - -

Tskl SK Low Time 250 - -

Tcs Minimum CS Low Time 250 - -

Tess CS Setup Time 50 - -

Tdis DI Setup Time 100 - -

Tcsh CSHold Time 0 - - ns
Tdih DI Hold Time 100 - -
Tpdl Output Delay to “1” - - 250
TpdO Output Delay to “0” - - 250

Tsv CSto Status Valid - - 250

Tdf CSto DO in High Impedance - - 100

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 17
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CHAPTER 7 PACKAGE DIMENSION

ﬂ@T ﬂ“
mlhhlilTih 9
37 24 L]
I ey 1
— —
E Internal l();reﬁn %
] N GLBITE o [
— —
MEE AAAAAAAGAA: |
— YWWXXXXXXX - Code
— — '
—] Date Code Lot Code 1
— —
5| 4x[=] aaalc]a-B[D] ] .
TOTUOTO O sC=Ees og

o ! B aEare

U AN AL A 4

o= SEATING
BER PLANE
IR ) CONTROL DIMENSIONS ARE IN MILLIMETERS.
MILLIMETER INCH
2 SYMBOL "MIN. [NOM. | MAX. | MIN. | NOM.| MAX.
) A — — 160 | — — 1 0.063
Al 005 | — 0.15 | 0.002 | — | 0.006
N \ A2 1.35 | 140 | 1.45 | 0.053 | 0.055 | 0.057
. D 9.00 BASIC 0.354 BASIC
. ! E 9.00 BASIC 0.354 BASIC
' o oAGE PLANE D1 7.00 BASIC 0.276 BASIC
- E1 7.00 BASIC 0.276 BASIC
. g D2 550 BASIC 0.217 BASIC
e . E2 550 BASIC 0.217 BASIC
. 2 R1 008 | — | — 10003 — | —
. Lo R2 008 | — 0.20 | 0.003 | — | 0.008
Tt . 8 0 | 35 | 7° 0 |35 | 7°
o1 o [ — [ — [0 [ — | —
NOTES : 02 11° | 120 | 13 | 11° | 12° | 13°
1. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD & S S A S T
PROTRUSION. ALLOWABLE PROTRUSION IS0.25 mm c 009 | — | 02010004, — |0.008
PER SIDE. D1 AND E1 ARE MAXIMUM PLASTIC BODY L 045 | 060 | 0.75 | 0.018 | 0.024 | 0.030
SIZE DIMENSIONS INCLUDING MOLD MISMATCH. L1 1.00 REF 0.039 REF
S 020 | — — 10008 | — —
2. DIMENSION b DOESNOT INCLUDE DAMBAR b 047 | 020 | 027 | 0.007 | 0.008 | 0.011
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION e 0.50 BASIC 0.020 BASIC
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE TOLERANCES OF FORM AND POSITION
MAXIMUM b DIMENSION BY MORE THAN 0.08mm. aza 0.20 0.008
DAMBAR CAN NOT BE LOCATED ON THE LOWER bbb 0.20 0.008
RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN coc 008 0003
PROTRUSION AND AN ADJACENT LEAD IS 0.07mm. ddd 008 0.003

Figure 7.1 - GL817E 48 Pin L QFP Package
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CHAPTER 8 ORDERING INFORMATION

Table 8.1 - Ordering I nfor mation

Part Number Package Satus
GL817E 48-pin LQFP
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