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CHAPTER 1 GENERAL DESCRIPTION

The GL824/824C USB On-The-Go (OTG) Dual-Role-Device controller which include Milti-I/F and
ATA/ATAP interface is a highly integral microprocessor, which optimized and specially designed for
embedded system, portable device, multi-function periphera and consumer products with External uP
interface, SSI, 12C and Fash cards interface.Using the GL824, developers can create OTG-compliant
dual-role products capable of point-to-point communication. Its focus on power efficiency makes the GL824
ideal for set top box, DVD player, PDA, PMP, Digital TV and home entertainment with USB OTG and Flash
card reader.

The GL824/GL824C had USB 2.0 Multi-1/F and SD/MMC/MSM SPro Interface Flash Card Reader
Controller. It supports USB 2.0 high-speed transmission to:

CompactFlash ™ (CF) Type /11, Micro Drive, Secure Digitd ™ (SD), Mini SD™, MultiMediaCard™ (MMC),
RS MultiMediaCard™ (RSMMC), HS-MMC, MMC-Mobile, Memory Stick™ (MS), Memory Stick Duo™
(MS Duo), High Speed Memory Stick™ (HSMS), Memory Stick Pro™ (MS Pro), Memory Stick Pro™ Duo
(MS Pro Duo) Memory Stick ROM, SmartMedia™ (SM) 5V/3.3V, and xD-Picture Card ™ (xD) on one chip

(GL824C are SD/MMC/MSMSPro I/F only).

The GL824/GL824C al so embeds a powerful 8-bit MCU engine to handl e the operations among the USB hogt,
peripheral, OTG and ATA/ATAPI controllers. Provide flexibility Card-to-HDD, HDD-to-Card, USB-to-HDD,
HDD-to-USB, USB-to-Card and Card-to-USB multi-path copy back bridge.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 9
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CHAPTER 2 FEATURES

USB OTG Controller
- Compliant with USB specification Rev. 2.0 at high-speed and full-speed data transfer rate

- Compliant with On-The-Go (OTG) supplement Rev. 1.0

- Complieswith USB Storage Class specification rev. 1.0

- Support Suspend, Resume, HNP and SRP

- Externa sourceto drive Vbus signal

- Supports 1 device address and up to 4 endpoints. Control (0)/ Bulk Read (1)/ Bulk Write (2)/Interrupt (3).
Integrated USB building blocks

- USB2.0 transceiver macro (UTM), Seria Interface Engine (SIE), Build-in power-on reset (POR) and
low-voltage detector (LVD)

Embedded 8051 micro-controller

- Operate @ 60 MHz clock, 1 clocks per instruction cycle

- Embedded 64K* 2 Byte reprogrammabl e flash memory and internal 256 byte SRAM

- Embedded 8K Byte external SRAM

Support power saving mode

Support firmware upgrade via USB and external seria flash memory

On-Chip power MOSFET s for supplying flash media card power except Compact Flash. (GL824 only)

Interface
- Support external SDRAM interface (option)

- Support 16bit host interface (Support external uP Read/Write StatusCommand and Read/Write FIFO)
(option)

- Supports ATA/ATAPI interface

- Support serial MP3 decoder interface

- Support serid LCD Pandl interface

- Support memory cards interface

- Support SSI interface for magter and dave mode up to 15MHz

- Support 12C interface

- Support UART interface

ATA/ATAPI interface

- Complieswith ATA/ATAPI-6 specification rev 1.0

- Support 16-bit Multiword DMA mode and Ultra DMA mode interface (Ultra 33/66)
CompactFlash™ interface ( GL824 only )

- Support CFA specification v2.1/v3.0

- Support True IDE mode

- Support 8/ 16 bit data mode and different timing

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 10
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xD-Picture Interface (GL824 only)

- xD-Picture specification v1.2B

- XD-Picture Type M card support

SmartMedia™ interface ( GL824 only )

- 8 hit datawidth and different speed

- Support different page size, and automatic append redundant area data (8 / 16 bytes)
MemoryStick™ / MemoryStick Pro interface

- Compliant with MemoryStick interface specification

- Support INSsignal

- Support automatic CRC16 generation and verification

Secure Digital ™ and MultiMediaCard™

- Compliant with Secure Digital / MMC interface specification

- Supports both SD / MM C mode access CLK/CMD/DATO/DATL/DAT2/DAT3/DATA/DATS/DATE/DATY
- Supports SD specification v1.0/v1.1

- Supports MMC specification v4.0/ v4.1 x1/ x4 | x8 datatransmission

- Automatic CRC7 generation for command and CRC?7 verification for response on CMD
- Support automatic CRC16 generation and verification on DATO:7

- Inaddition to full packet transaction, optional single byte/ bit operation on both CMD and DAT line/ lines
- Processdatain block or byte

High efficient hardware engine

- Automatic dataread / write with card by hardware engine

- Easier firmware development

On board 24Mhz Crystal driver circuit

Available in 208-pin LQFP 24x24 mm package, support all card interface with external Flash/Serial
Interface for MP3 Decoder/2Pins Serial Interface LCD pand/ATA(ATAPI)/SDRAM(Host Interface)

(GL824)

Available in 128-pin LQFP 14x14 mm package, Support SD/MMC/MSM SPro card interface/Serial
Interface for MP3 Dcecoder (Only support Serial Data/Control interface in the same
pins)/ATA(ATAPI)/SDRAM (Host Interface) ( GL824C)

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 11
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CHAPTER 3 PINASSIGNMENT

3.1 Pinout
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Figure 3.1 - 208 Pin L QFP Pinout Diagram
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Figure 3.2 - 128 Pin L QFP Pinout Diagram
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3.2PinLig
Table 3.1 -GL 824 208 Pin L QFP Pin List

Pin#| Pin Name |Type|Pin# Pin Name |Type|Pin# Pin Name |Type|lPin# Pin Name |Type
1 |GPIO5(ISP) | B | 53 |RVSS P [105[INTRQ | | 157 |NC :
2 |cPios B | 54 |[PGND P [106|DD11 B [158|SM_ALE | O
3 |GPIO7 B | 55 [x2 o |w7]ciowz | o |19 |WE /WE_ | oni
4 |BSYNC B | 56 X1 | |108|DD4 B |[160/SM REZ | O
5 |DREQ B | 57 |pveC P [109|CF IORZ | O |161|DQ8 B
6 |DCLK o | 58 |PiO1 B | 110 |DD10 B [162]sM WEZ | O
7 |SDATA B | 59 [PIO2 B |11|cF csiz | O [163]|DQ7 B
8 |SSICLK B | 60 [PIO3 B | 112 |oD5 B |164]SM RBZ | B
9 |SSIDI B | 61 [PIO4 B |13|cF csoz | O [165|DQo B
10 [SSIDO B | 62 [TEST | | 114 |DDo B [166|]SM WPz | B
11 |cvee P [ 63 |EXTRST_ | | |115|CFSM D15 | B |167|DQ6 B
12 |CGND P [ 64 |CF CDZ B | 116 |DD6 B |168|SM_Do B
13 [PGND P [65|Cs0_ O |117|cFsmM D7 | B |169|DQ10 B
14 |pvcC P |66 |CFsM D10 | B |118|DD8 B |170|sM D1 B
15 [SD_cDz B | 67 |DAO O |119|cFsm D14 | B |171|DQ5 B
16 |[SOWPZ | B |68 |CFsM D9 | B |120|DD7 B |172|sM D7 B
17 |[sD D1 B | 69 |DA2 O |121|cFsM D6 | B |173|DQ11 B
18 |SD_DO B | 70 |CFSM_ D2 | B |122|ARESET_ | B |174|SM D2 B
19 [SD_CLK o | 71 |pAL O |123|cFsm D13 | B |175|DQ4 B
20 |SD CMD | B | 72 [PMoOsI1 | |124|cFsM D5 | B [176|SM D6 B
21 |SD D3 B | 73 [PMOSOL | O |125|cvee P |177|DQ12 B
22 |SD D2 B | 74 [PMOSI2 | | 126 |coND P |178|sM D3 B
23 3’:}%& , | B |7 [pmosoz | o |127|PeND p |179|po3 B
24 3’:;%2/% B | 76 |Pvce p [128|Pvce p |180|sv_D5 B
25 3’:;%%6 B | 77 |PoND P [120|sA3 o |181|po13 B
26 ﬁﬂ%‘um B | 78 |conD P |130|sA4 o |182|sv_Da4 B
27 |MS BS o | 79 |cvee P [131]sA2 0 |183|DQ2 B
28 |MS D1 B | 80 |[AINTRQ | [132]sA5 0 |184|DQ14 B
29 |MS_DO B | 8L [DMACK_ | O |133]sA1 o |185|DQ1 B
30 |MS D2 B | 82 |AIORDY | [134]sA6 O |186|DQ15 B
31 |MS_INS B | 83 [DIOR_ 0 [135]sA7 0 |187|pQo B
32 |MS D3 B | 8 [DIOW_ 0 |136]sA0/A0 on [1s8]cvee P
33 |MS_CLK O | 85 |IDMARQ | [137]sA10 O |189|CGND P
34 [DRVVBUS | O | 86 |CSL_ O |138]sA8 0 | 190 |PGND P
35 |VDD P [87 |CFsM D8 | B |139|BAVRSTS | O |191|PvCC P
36 |ID | | 83 [DD15 B |140|sA9 0 [192]PmoOSI3 |

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 14
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37 |VSS P | 89 |CFSM_D1 B |141|CFSM_D12 | B |193|PMOSO3 0]
38 |AVSSA P | 90 |DDO B | 142 |BAO/WSTS | O |194|PMOSI4 I
39 |VBUS | | 91 |CFSM_DO B | 143 |CFSM_D4 B | 195 PMOSO4 0]
40 |RREF B | 92 |DD14 B |144 |sa11 O 196 |RXD B
41 |AGND P | 93 |CF_AD O |145|CFSM_D11 | B [197|TXD 0]
42 |AVDD P | 94 |DD1 B | 146 |SA12 O |198|PIO5 B
43 |DVDD P | 95 |CF A1 O | 147 |CFSM_D3 B | 199 [pios B
44 |DGND P | 9 |DD13 B | 148 |CKE O 200 |pio7 B
45 |GNDS P | 97 |CF_A2 O | 149 |sM_CDz B | 201 |pios B
46 |AGND1 P | 98 |DD2 B | 150 |[RAS /RE_ | O/l | 202 |12CK 0]
47 |AGND1 P | 99 |IORDY | |151|SM_WPDZ | B |203|12CD B
48 |DP A | 100 |DD12 B | 152 |cko O | 204 |GPIO8 B
49 DM A |101|CF_RST B | 153 |SM_CLE O |205|VSSA P
50 |AVDD P |102|DD3 B | 154 |CAS /CS_ O/l | 206 |VSEL I
51 |RVO O |103|NC - | 155 [XD_CDz B | 207 VBAT I
52 |RVDD | |104|NC - | 156 [DQM O | 208 |VDDA P
Table 3.2 - GL824C 128-Pin LQFP Pin List
Pin#| Pin Name |Type|Pin# Pin Name |Type|Pin# Pin Name |TypelPin# Pin Name |Type
1 |DCLK O | 33 [RVO O | 65 |DD11 B | 97 \WE o/l
2 |SDATA B | 34 |RVDD | | 66 |DD4 B | 98 DQ8 B
3 |SSIDI B | 35 [RVSS P | 67 |DD10 B | 99 |DQ7 B
4 |cvce P |36 |X2 O | 68 |DD5 B | 100 |DQ9 B
5 |CGND P |37 |X1 | | 69 |DD9 B | 101 |DQ6 B
6 |PVCC P | 38 |PVCC P | 70 |DD6 B | 102 |DQ10 B
7 |Sh_D1 B | 39 [PIO1 B | 71 |DD8 B | 103 |DQ5 B
8 |SD_DO B | 40 [PIO2 B | 72 \DD7 B |104 |DQ11 B
9 |SD_CLK O | 41 |TEST | | 73 |ARESET_ O |105|DQ4 B
10 |SD_CMD B | 42 [EXTRST_ | | 74 |CvCC P |106|DQ12 B
11 |Sb_D3 B | 43 |CO O | 75 |CGND P |107|DQ3 B
12 |SD_D2 B | 44 |DAO O | 76 |PvCC P |108|DQ13 B
13 |[MS BS O | 45 |DA2 O | 77 |SAS3 O 109 |DQ2 B
14 |[MS D1 B | 46 DAl O | 78 [SA4 O | 110 |DQ14 B
15 |[MS DO B | 47 |PVCC P | 79 |SA2 O | 111 |DQ1 B
16 |MS D2 B | 48 |[PGND P | 80 |SA5 O | 112 |DQ15 B
17 IMS_INS B | 49 |[CvCC P | 81 |SA1 O | 113 |DQO B
18 |MS D3 B | 50 |[AINTRQ | | 82 |SA6 O |1u4|cvce P
19 |[MS CLK O | 51 IDMACK_ O | 83 |SA7 O | 115|CGND P
20 DRVVBUS | O | 52 |AIORDY | | 84 |SAO/AD O/l | 116 |PVCC P
21 VDD P | 53 |DIOR_ O | 85 [SA10 O | 117 |RXD B
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22 |ID | | 54 [DIOW_ O | 86 |SA8 O |118|TXD O
23 |VSS P | 55 |DMARQ | | 87 | BAYRSTS O | 119 |PIO5S B
24 VBUS | | 56 |CS1 O | 88 |SA9 O | 120 |l2CK O
25 |RREF B | 57 |DD15 B | 89 [BAO/WSTS | O |121|I12CD B
26 |AGND3 P | 58 |DDO B | 90 [SA11 O | 122 |GPIO8 B
27 |AVDD3 P | 59 |DD14 B | 91 [SA12 O |123|VSSA P
28 |DGND1 P | 60 |DD1 B | 92 |CKE O | 124 |VSEL I
29 |AGND1 P | 61 |DD13 B | 93 |RAS /RE_ | O/l | 125 |VBAT I
30 |DP B | 62 DD2 B | 94 |CKO O | 126 VDDA P
31 DM B | 63 |DD12 B | 95 [CAS/CS_ | O/l |127 | BSYNC B
32 |AvDD1 P | 64 |DD3 B | 96 DQM O | 128 |DREQ B
3.3 Pin Descriptions
Table 3.3 - GL 824 208 Pin Descriptions
USB Interface
Pin Name Pin# Type Description
GPIO5(1SP) 1 (pBu) General Purpose 1/0 5 (In System Programming)
GPIO6 2 (pBu) General Purpose 1/0 6
GPIO7 3 (pBu) General Purpose 1/0 7
BYYNC 4 (5:1) Byte synchronization signal (for MP3 decoder 1/F)
HDREQ 5 (5:1) Datarequest input (for MP3 decoder 1/F)
DCLK 6 (r%) Serial output data bus clock (for MP3 decoder I/F)
SDATA 7 (de) Serial output data (for MP3 decoder 1/F)
SSICLK 8 (5:1) Synchronous Seria Clock Output
SSIDI 9 (5:1) Synchronous Seria data input
SSIDO 10 (5:1) Synchronous Seria data output
DRVVBUS 34 O Drive VBUS on control output pin
ID 36 I ID
VBUS 39 I VBUS
RREF 40 B Reference resistor
IpP 48 B |USBD+
Iom 49 B |USBD-
58~61, B -
PIO1~8 198201 (pd) Programmable 1/0 #1~#8
I .
Test 62 Test pin
(pd) P
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HEXTRST 63 ! External reset
- (pd)
RXD 196 (pBu) UART receives datainput
TXD 197 (F()?l) UART transmits data output
12CK 202 O lizc bus clock
(pu)
12CD 203 B li%c data
(pu)
\V SEL 206 I Key voltage detection input
VBAT 207 I Battery voltage detection input
ATA/ATAPI Interface
Pin Name Pin# Type Description
CSO_ 65 O PESETZ (PCVS27)
CS1_ 86 0] PESETZ (PCVS12)
DAO~2 67,71,69 o Address 0~2
I
AINTR 80 IREQZ
N (o) |'F59
DMACK_ 81 0] DMACK
AIORDY 82 (plu) IORDY (WAITZ)
DIOR_ 83 O 1/O read strobe
||DI ow_ 84 O 1/O write strobe
I
DMAR 85 DMAR
N ) N
90,94,98,102,
108,112,116, B
DDO0~15 120,118,114, d Data 0~15
110,106,100, (P9
96,92,88
ARESET_ 122 O |ARESET
SDRAM/Host Interface
Pin Name Pin# Type Description
133,131,129,
130,132,134, _
SA1~12 135,138,140, 0] SDRAM_A1~A12
137,144,146
SAO/AO 136 ((SQ) SDRAM_AOQ/ share pin with AO pin of HOST interface
BAO/WSTS 142 _SDRAM_BAO / share pin with write status pin of HOST]
interface
BATL/RSTS 139 o _SDRAM_BAl / share pin with read status pin of HOST]
interface
lcKE 148 O |SDRAM_CKE
RAS /RE 150 on _SDRAM_RAS / share pin with read enable pin of HOST]
— (pu) |interface
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CKO 152 0] Clock
CAS /CS 154 on _SDRAM_CAS / Share pin with chip select pin of HOST]
- - (pu) |interface
DOM 156 0] SDRAM_UDQM
WE /WE 159 on erte enable / Share pin with write enable pin of HOST]
- = (pu) |interface
187,185,183,
179,175,171,
DQO-15 167,163,161, B SDRAM_DO0~D15 / Share pin with DataO~15 bus of HOST]
165,169,173, (pd) |interface
177,181,184,
186
CompactFlash / MicroDrive I nterface
Pin Name Pin# Type Description
CF _CDZ 64 (pBu) Card detection
91,89,70,147,
143,124,121, B
CFSM_DO0~15 | 117,87,68, g |Databus0~15
66,145141,| (P
123,119,115
CF_A0~2 93,95,97 o Address0~2
IORDY 99 ! I/O read stobe
(pu)
CF_RST 101 B Reset
(pd)
I
INTR 105 INTR
N (o) Q
CF_IOWz 107 (@] I/O write strobe
CF_IORZ 109 0] 1/O read strobe
|cF_cs1z 11 0 |csiz
|cF_csoz 113 0 |csoz
SmartMea/ xD-Picture Card / NAND Flash M emory Interface
Pin Name Pin# Type Description
SM_CDZ 149 B Card detection
- (pu)
SM_WPDZ 151 (pBu) Write Protect Detect
SM_CLE 153 o Command latch enable
XD_CDZ 155 B Card detection
(pu)
SM_ALE 158 (@] Address latch enable
SM_REZ 160 (@] Read enable
SM_WEZ 162 (@] Write enable
B
SM_RBZ 164 Read/Bu
- (pu) i
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SM_WPZ 166 (Fi) Write Protect Detect
168,170,174, B
SM_DO~7 178,182,180, d Address 0~7
176172 | P9
SecureDigital / MultiMediaCard I nterface
Pin Name Pin# Type Description
SD_CDZ 15 B Card detection#
- (pu)
SD WPZ 16 (Fi) Write Protect Detection
SD_DO0~3 18,17,22,21, B g
MMC D4~7 | 2326 | (pu) |°&@07
SD_CLK 19 O |SD/MMC clock
SD_CMD 20 (Fi) SD/MMC command and response
Memory Stick Pro/ Memory Stick Interface
Pin Name Pin# Type Description
MS BS 27 0] Bus state
HM S D0~3 29,28,30,32 (pE:1|) Data0~3
HMS INS 31 B Card detection
(pu)
IMs cLk 33 O |Clock
Miscellaneous I nter face
Pin Name Pin# Type Description
23~26,1~3, B _
GPIO1~8 204 (U General Purpose I/0 #1~#8
INC 103,104,157| -  |Noconnection
Power / Ground
Pin Name Pin# Type Description
CVCC 11’71%’é25’ P Core power 2.5V
CGND 12,78,126, P Core Ground
189
13,77,127,
PGND 190 P Pad ground
PVCC 14’712%28’ P |Pad power 3.3V
VDD 35 P Digital circuit power 2.5V
V' SS 37 P Digital circuit ground
AV SSA 38 P |AVSSA
AGND 41 P Analog ground #3
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IAVDD 42 P Analog power#3

DVvVDD 43 P Digital power #1

IDGND 44 P |Digital ground #1

GNDS 45 P Ground

AGND 46 P Analog ground #1

AGND 47 P Analog ground #1

IAVDD 50 P Analog power

RvVO 51 P 2.5V regulator output
|RvDD 52 P |25V regulator power
||RVSS 53 P 2.5V regulator ground
PGND 54 P 24MHz crystal ground
X2 55 P 24MHz crystal output

X1 56 P 24MHz crystal input
PVCC 57 P 24MHz crystal power 3.3V
HPI\/I 0OSsl1~4 72'712'4%92' I PMOS #1~#4 input 3.3V
PMOS0O1~4 73'71%;; 9%, O PMOS #1~#4 output 3.3V
V SSA 205 P ADC ground

VDDA 208 P ADC 3.3V power

Table 3.4 — GL824C 128 Pin Descriptions

USB Interface
Pin Name Pin# Type Description

BYYNC 127 (5:1) Byte synchronization signal (for MP3 decoder 1/F)
HDREQ 128 (5:1) Datarequest input (for MP3 decoder 1/F)
DCLK 1 (r%) Serial output data bus clock (for MP3 decoder I/F)
SDATA 2 (de) Serial output data (for MP3 decoder 1/F)
SSIDI 3 (5:1) Synchronous Seria data input
DRVVBUS 20 O Drive VBUS on control output pin
ID 22 I ID
VBUS 24 I VBUS
RREF 25 B Reference resistor
IpP 30 B |USBD+
Iom 31 B |USBD-
PIO1 39 B Programmable 1/O #1

(pd)

I .

Test 41 Test pin

(pd) P
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HEXTRST _ 42 External reset
(pd)
RXD 117 (pBu) UART receives datainput
TXD 118 (F()?l) UART transmits data output
12CK 120 O lizc bus clock
(pu)
12CD 121 B li%c data
(pu)
\V SEL 124 I Key voltage detection input
VBAT 125 I Battery voltage detection input
ATA/ATAPI Interface
Pin Name Pin# Type Description
CSO_ 43 O PESETZ (PCVS27)
CS1_ 56 0] PESETZ (PCVS12)
DAO~2 44,46,45 o Address 0~2
I
AINTR 50 IREQZ
N (o) |'F59
DMACK_ 51 O DMACK
AIORDY 52 (plu) IORDY (WAITZ)
DIOR_ 53 O 1/O read strobe
||DI OoW_ 54 (@] I/0O write strobe
I
DMAR 55 DMAR
N ) N
58,60,62,64,
66,68,70, B
DDO0~15 72,71,69, d Data 0~15
67,6563 | (I
61,59,57
ARESET_ 73 O |ARESET
SDRAM Interface
Pin Name Pin# Type Description
81,79,77,
78,80,82, _
SA1~12 83.86.88 @] SDRAM_A1~A12
85,90,91
SAO/AO 84 ((SQ) SDRAM_AOQ/ share pin with AO pin of HOST interface
BAO/WSTS 89 _SDRAM_BAO / share pin with write status pin of HOST]
interface
BATL/RSTS 87 o _SDRAM_BAl | share pin with read status pin of HOST]
interface
lcKE 92 O |SDRAM_CKE
RAS /RE 93 on _SDRAM_RAS / share pin with read enable pin of HOST]
— (pu) |interface
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CKO 94 O |Clock
CAS /CS %5 on _SDRAM_CAS / Share pin with chip select pin of HOST]
- - (pu) |interface
DOM 96 O |SDRAM_UDQM
WE /WE 97 on erte enable / Share pin with write enable pin of HOST]
- = (pu) |interface
113,111,109,
107,105,103,
DQO-15 101,99,98, B SDRAM_DO0~D15 / Share pin with DataO~15 bus of HOST]
100,102,104,| (pd) |interface
106,108,110,
112
SecureDigital / MultiMediaCard I nterface
Pin Name Pin# Type Description
SD_CDZ 119 (pBu) Card detection#
SD WPZ 40 (Fi) Write Protect Detection
s> Do-3 | 87,1211, | B |paa0-3
- (pu)
SD_CLK 9 O |SD/MMC clock
SD_CMD 10 (Fi) SD/MMC command and response
Memory Stick Pro/ Memory Stick Interface
Pin Name Pin# Type Description
MS_BS 13 O Bus state
HM S D0~3 15,14,13,18 B Data0~3
(pd)
HM S INS 17 B Card detection
(pu)
IMs cLk 19 O |Clock
Miscellaneous I nter face
Pin Name Pin# Type Description
GPIO8 122 (pBu) General Purpose /0O #8
Power / Ground
Pin Name Pin# Type Description
CVCC 44314 P Core power 2.5V
5,48,75,
CGND 115 P Core Ground
6,47,76,
PvCC 116 P Pad power 3.3V
VDD 21 P Digital circuit power 2.5V
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V' SS 23 P Digital circuit ground
AGND 26 P Analog ground #3
IAVDD 27 P Analog power#3
DGND 28 P Digital ground #1
GNDS 29 P Ground
IAVDD 32 P Analog power
RvVO 33 P 2.5V regulator output
|RvDD 34 P |25V regulator power
RVSS 35 P 2.5V regulator ground
X2 36 P 24MHz crystal output
X1 37 P 24MHz crystal input
PvVCC 38 P 24MHz crystal power 3.3V
V SSA 123 P ADC ground
VDDA 126 P |ADC 3.3V power
Notation:
Type O Output
I Input
B Bi-directional
B/ Bi-directional, default input
B/O Bi-directional, default output
P Power / Ground
A Analog
pu Internal pull up
pd Internal pull down
odpu Open drain with interna pull up
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CHAPTER 4 BLOCK DIAGRAM

DP<—
. ATAPI
DM <— " Interface
16- bit bus
PFIF < » Share Pin
Interface
] >
=
gy =
/RST— g Flash
pCards
g Internal Interface
VCG > Power

Figure4.1 - GL 824 Block Diagram

USB
bus

Figure 4.2 - GL 824 System Block Diagram
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CHAPTER S FUNCTION DESCRIPTION

5.10TG (On-The-Go)
A dual-role OTG device that has the following features and characterigtics:
* Liminted Hos capahility
* High/Full-speed operation as peripheral
* High/Full-speed support as host
* Targeted Peripheral List
* Session Request Protocol
* Host Negatiation Protocol
* One Mini-AB receptacle
* Minimum 8mA output on VBUS

5.2 SIE (Serial Interface Engine)

The Serial Interface Engine, which contains the USB PID and address recognition logic, and other sequencing
and gtate machine logic to habdle USB packets and transactions.

5.3 EPFIFO (Endpoint FIFO)
Endpoint FIFO includes Control FIFO (FIFOQ), Interrupt FIFO (FIFO3) and Bulk In/Out FIFO (BULKFIFO).

* Control FIFO FIFO of control endpoint O.

It is 64-bytes FIFO, and it isused for endpoint O data transfer.
* Interrupt FIFO 64-bytes depth FIFO of endpoint 3 for status interrupt.
* Bulk InfOut FIFO It can bein the TX mode or RX mode;

a. It contains ping-pong FIFO (512 bytes each bank) for transmit/receive data
continuously.

b. It can be directly accessed by Uc.
C. Support automatic hardware SmartMedia ECC error correction.

5.4 SSI (Synchronous Serial Interface)

The Synchronous Seria Interface provides serial data in and out for communication with serial fingerprint
sensor The SSI uses following pins: SSICLK, SSIDO and SSIDI.

SSICLK:  Synchronous Seria Interface Clock
SSIDO:  Synchronous Serid Interface Data Output
SSIDI: Synchronous Seria Interface Data Input

5.4.1 OneByte Receive/Transmit M ode

GL824 provides a programmable synchronous seria interface. The SSI not only supports both clock normal
and clock opposite phases but aso supports MSB or LSB data formats. One Byte Receive/Transmit timing
diagram see Figure 5.1 ~ Figure 5.2. User can read/write register/command from/to fingerprint sensor in this mode.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 25



&

GL824/GL824C USB 2.0 On-The-Go Controller

GENESYS

lllll

tWL tWH
SSICLK lllllll
SSIDO :mmmqg»
SSIDI |:-nm ' ‘

SSICLK
SSIDO
SSIDI

Figure 5.2 - One Byte Receive/Transmit timing diagram (clock normal)

5.4.2 Continues Receive/Transmit Data M ode

For fingerprint sensor application, GL824 gets image row/column data by continues receive mode. Figure 5.3
shows the data receive timing diagram. The SSICLK clock rate can be configured by DIV register.

tWL tWH

Figure 5.3 - Continues Receive/Transmit Data timing diagram (clock opposite)

tWL tWH

(D0 X D7 X D6 X DS X D4 X D3 X D2 X DT X D0 )
Do X D7 A D6 X DS X D4 X D3 X D2 X DI X D0 )

SSICLK
SSIDO

SSIDI

Figure 5.4 - Continues Receive/Transmit Data timing diagram (clock normal)
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Table5.1 - AC Characteristics

Symboal Par ameter Min. M ax. Unit
twL |Clock Low Time 35 - ns
tWH |Clock High Time 35 - ns
tSU  |Data Setup Time 1/2* tWL - ns

tH DataHold Time 3/4* tWL - ns
tvV Data Valid Time 1/4* twWL - ns

5.5 UART (Universal Asynchronous Receiver/Transmitter)

(L824 hasthree 16-bit timers/counters that are same asthe timer of the sandard 8052 family up to 921.6Kbps.
The serial port has three asynchronous modes of operation. For fingerprint sensor application, the data frame
consists of 10 bits: one start bit, eight data bits and one stop bit. Seria datais transmitted on the TxD pin and
received on the RxD pin. The data frame shows in Figure 5.5.

\ AooXDiXD2XDsXDaXD5X06X0D7XDsY

|[>r}«—— Data Byte ——————>|«—>{«—>]
t Start Bit L stop Bit

Ninth Data Bit (Modes 2 and 3 only)
Figure5.5 - Data Frame

5.6 Host Interface

1 Pin Description
/CS: Chip Select and active low.

AO0: Command/Status and Data select. When AO ishigh, GL824 is operation at Command Write and
Status Read mode. When AO islow, GL824 is operation at continues data receive/transfer mode.

/RE: Read Enable; Active low. GL824 read frequency must lower than 30 MHz.
/WE: Write Enable; Active low. Write frequency must lower than 30 MHz.
Data[0:15]: 16 bit Data bus

WSTS: Command/Data Write Status. When WSTSishigh, it indicated that GL824 isready for HOST
write command/data.

RSTS: Command/Data Read Status. When RSTSis high, it indicated that GL824 isready for HOST
read data/status.
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1 Command Write

Command, address and data are all written through Data[0:15] port by bring /WE to low, while AQ is high
and WSTS aso pull high, it indicated that GL824 is ready for HOST write command. When /CS is low,
command is latched on therising edge of /WE. When WSTS goes low it indicates that Command is |l atched
into command register by GL824.

tSC tCW fCWH
/CS PEN N
A _ /S PEERLUN
JWE A 4
/RE
Data[0: 15] ANNNNNANN __Comnand AN
WSTS / ‘tSU ‘t_HV AN
Figure 5.6 - Command Write Timing Diagram
1 SatusRead

Register status, address and data can be read through Data][0:15] port by bring RE to low, while AQ is high
and RSTS also return high, it indicated that GL824 is ready for HOST read status. When /CS is low.
Register status latched on therising edge of /RE. After statusread operation isfinished, RSTSislow.

tSC tCR t CRH
/CS >
e
/WE
| tRL
IRE \ )4
Data[0: 15] AN Status AN
>
iD I
S 4 \

Figure 5.7 - Status Read Timing Diagram
1 DataWrite

External HOST pull AO low, while WSTS active high, it indicated that Data Buffer Memory is ready to be
written by external microprocessor through Data]0:15] port. HOST continues write 256 words data by bring
/CSislow. Datais latched on the rising edge of /WE. The GL824 Data Buffer Memory Address Pointer is
increased automatically. After data continues write operation is finished and latched into Data Buffer
Memory, WSTS will drive low. When GL824 Data Buffer Memory is ready for HOST write data, WSTS return
to high.
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ISC | LCW H tCWH
/CS P\ N > |-
A0\
tCY tEL
/WE ) A ra N 7(_'0:\ A
D e—
/RE
D015 Tk XD >— D >— D <D X
WSTS —// tSU \ I’r
Figure 5.8 - Data Write Timing Diagram

1 Data Read

External HOST pull AO low, while RSTS active high, it indicated that Data Buffer Memory is ready to be
read by external microprocessor through Data[0:15] port. HOST continues read 256 words data by bring
/CSislow. Datais latched on the risng edge of /RE. The GL824 Data Buffer Memory Address Pointer is
increased automatically. After data continues read operation is finished, RSTS is low. When GL824 Data
Buffer Memory isready for HOST read data, RSTSreturn to high.

tSC| tCR t CRH
 —— > |-
/CS T_AL‘H’ <—a{’

A0 TN\
/WE

tC tEL
/RE AN | tEH AT N\—A

<> <
[0:15] ANANANANN X Dud )— Data Dat f—( Data X ANANANNN
! .

RSTS 4 o \ e
Figure 5.9 - Data Read Timing Diagram
Table5.2 - Host Interface AC Char acteristics

Symboal Par ameter Min. M ax. Unit
tCW  |Chip Select Low to Write Enable Low delay time 5 - ns
tCWH |Chip Select High for Write Enable High delay time 5 - ns
tSC  |AO High to Write Enable Low delay time 5 - ns
tWL  |Write Enable Low time 20 - ns
tSU  |Data Setup Timefor /WE signal 20 - ns
tH DataHold Time for /WE signal 5 - ns
tRL  |Read Enable Low time 20 - ns
tCYC |Write Enable clock cycletime 40 - ns
tEH  |Write Pulse High width 20 - ns
tEL  |Write pulse Low width 20 - ns
tCR  |Chip Select Low to Read Enable Low delay time 5 - ns
tCRH |Chip Select High for Read Enable High delay time 5 - ns
trH  |Command/Dataread hold time for enable signal - 5 ns
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tD Dataready for command/Data read 5 - ns
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CHAPTER 6 ELECTRICAL CHARACTERISTICS

6.1 Absolute M aximum Ratings

Table 6.1 - Absolute M aximum Ratings

Parameter Value
Storage Temperature -65°Cto +150 °C
Ambient Temperature -40°Cto+80°C
Supply Voltage to Ground Potential -0.5V to +4.0vV
DC Input Voltage to Any Pin -0.5V to +5.8v
6.2 Operating Conditions
Table 6.2 - Operating Conditions
Par ameter 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) 24 MHz £ 0.25%

6.3 DC Characteristics

Table6.3 - DC Char acteristics

Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vee  |Supply Voltage 3.0 - 3.6 \%
Viy  |Input High Voltage 2.6 - 5 \%
Vi Input Low Voltage 0 - 0.7 V

I Input Leakage current 0<V|n<Vce -5 - 5 mA
Voy  |Output High Voltage 3.0 - - \%
Voo |Output Low Voltage - - 0.2 V

loH OUtpUt Current H|gh VDD=3.3V Vou=2.6V - 8 - mA
lo.  |Output Current Low VDD=3.3V V. =0.8V - 8 - mA
Cin Input Pin Capacitance - 5 - pF
1.5K external pull-up
Isuse  |Suspend current included - - 500 mA
Connect to USB with 8051
lcc  [Supply current operating - - 100 mA
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6.4 PM OS Characterisics

Table6.4 - PMOS Char acteristics

(Core Power=2.5V, 10 Power=3.3V)

Simulation Results TT (25°C) SS (80°C) FF (0°C)
Driving Strength 124.4 102.5 140.5
Turn-On Slew Rate (V/uS) 0.256 0.175 0.2560.321
On-Resistance (ohm) 1.61 1.95 1.611.42

Note:

1.  Driving strength is defined as the PMOS sinking current when Vio=3.3V, Vd=3.1V.
2. Turn-on dew rateis defined asthe falling speed of PMOS’s gate voltage from 3.2V to 0.2V.
3. On-resistanceis calculated by 0.2V divided by driving strength.

A Vio=3.3V

Level

e Shifter

(0-2.5V)

| e

— Vd
C

i

Figure 6.1 — Embedded PMOS Switch Ar chitecture
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Output IV curve at typical corner vdd=2.5v, v3ring=3.3v, temp=25C

Pri n ‘_J‘_JF
HEAEARAARR BB R R RN RN RN RN 12/01/20
04 09:42:11

< IB-1 SRR TRERES ........... . .......... .......... ......... ......... - ——

A—

w
=
o

w
w
o

w
n
o

=0 g
w
-
=

=
w

.0

voaaeccbrsaadeeebyaaa e

2 SD_IAJ..I..I..I..I.l..l..l..l.l 1 .J..l..IA.l.Al.I I.J 1 I.J
= 50.0m 100.0m 150.0m 200.0m 250.0m 300.0m
0. i(vd (1lin) 300.0m
aﬁd, delete, x-range, y-range, print, setup, node, quit:
>

Figure 6.2 —1-V Curve of PMOS Swtich
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Simulation condition : gl,g2,g3,e4 turn on

HEHBHRARBARRBAN RN NN H RN RN
04 11:13:30

—_— J{f71 _I_.J...vL.‘_I,,‘L,ﬁl..‘J.

0 e e i S TR |G TSOR SO ey e i
' 100.0u 200.0u 300.0u 400.0u
0. time (1lin)
aﬁd, delete, x-range, y-range, print, setup, node, quit:
>

¢ HSPLOT Program
12/01/20

3250: ‘‘‘‘‘ CzluF" T T T T I T T T T T T T T —E =
- . Tr=4.58uSec.!. ... B - ¢ o B v S m %@ e 2 5 e a8 % 8 =
3.0_ 2 i } s = 1
SR co o BOCEI0WE E
Sl T Te=27.24uSec =
- o ) . 3
2.5 rm e e ;'l”'}’ ........ T T I IR TIPS = gd
Z o { % - e ises
2 250:_ ........... :.i..." ............................................... _: d
v z by & 5
o = 1t 0 g
. PN R EE R 5 . PR — ST MREN -
Pt | ! =
t = i =
1750 = e £4 BEEIEEL cht s S ST SRR =
1 = i | -
i e D N W RSB M e e oan s o e e e e e e e SR se B 0 A S W M e W e W § e s e =
n 1.50: ii ! -
| DB s sEEgs E]',I! .............................................. =

Tr 1s defined as v(d) rises from 20%*3.3v to 80%3.3v
Figure 6.3 — Transient Analysis of PMOS Switch
6.5 AC Characteristics

6.5.1 External Flash

NVMA[0.15] i 1
|

NVMOE#

NVMWE#

NVMD[0.7] i
Figure 6.4 — Timing Diagram of External Flash

Par ameter Description Min

Typ

Unit

Twe Write data cycle time - 102.5 -
Tww Write pulse width - 41.6 - ns
Tow OFE# to WE# time - 38.6 -

- - 90

Tra Read Accesstime
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6.5.2 SmartM edia

Read

f Ter

RE#

TdS ITdh
Dbl

-

—
-

D[0..7]

Write
CLE

‘_Tcw_’"__’|

NNCONS S 5 N A A

WE#

(—)

Figure 6.5 - Timing Diagram of SmartMedia

Par ameter Description Mode | Min Typ M ax Unit
Normal - 165 -

Slow - 198 -
Normal - 100 -

Slow - 166 -
Normal - 66 -

Slow - 100 -
Ted CLE-to-command delay - - 333 -
Normal - 67 -

Slow - 100 -
Tad ALE-to-address delay - - 333 -
Tai Address data interval time - - 333 -
Tdp Data pre-output delay - - 333 -
Tdd Data delay time - - 333 -
Normal - 133.3 -

Slow - 166.6 -
Trw Read pulse width - - 100 -
Tds Data setup time - - 40 -
Tdh Data hold time - - 20 -

Tew CLE active width

Twc Write data cycle time

Tww Write pulse width

Tdw Datawidth

ns

Ter Read data cycletime
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6.5.3 xD-Picture
Read

f Ter

RE#

TdS ITdh
Dbl

-

—
-

D[0..7]

Write
CLE

“rew 2l PP PR e

T EEE RN ey SRR EEE
. |TWW

WE#

|| §§§|5I|=I=I

Figure 6.6 - Timing Diagram of xD-Picture

Par ameter Description Mode | Min Typ M ax Unit
Normal 165
Slow 198
Normal 100
Slow 166
Normal 66
Slow 100
Ted CLE-to-command delay 333
Normal 67
Slow 100
Tad ALE-to-address delay 333
Tai Address data interval time 333
Tdp Data pre-output delay 333
Tdd Data delay time 333
Normal 133.3
Slow 166.6
Trw Read pulse width 100
Tds Data setup time 40
Tdh Data hold time 20

Tew CLE active width

Twc Write data cycle time

Tww Write pulse width

Tdw Datawidth

ns

Ter Read data cycletime
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e e e e e e

Figure 6.7 - Timing Diagram of M emoryStick

Par ameter Description Mode Typ Unit Remark
0 1.5M

6M
Hz

Fck SCLK frequency

1
2 15M
3 20M

6.5.5 Memory Stick PRO

SO T I o O O O N

SCLK i L LT A LT LT

e
Figure 6.8 - Timing Diagram of MemoryStick PRO

Par ameter Description M ode Typ Unit Remark

0 30M
Fck SCLK frequency Hz
1 40M

6.5.6 Secure Digital / MultiMedia Card

S B ) ) B O

CLK MMM AL L LT

pAT e
Figure 6.9 - Timing Diagram of SD/ MMC

Par ameter Description M ode Typ Unit Remark
0 375K
6M
15M Hz
24M
438M

Fck CLK frequency

Al W|IN|PF
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6.5.7 CompactFlash Card

IOR-/IOW-

WRITE DD[15:0] E —
|22 [0

READ DD[15:0] +———————(

Figure 6.10 - Timing Diagram of CompactFlash

Par ameter Description Mode | Min Typ M ax Unit
600 - - ns

383 - -
240 - -
180 - -
120 - -
100 - -
80 - -
165 - -
125 - -
100 - -
80 - -

o

Teyc Read/Write Cycle Time

Tw Read/Write Active Width

Td Delay Time for Write Data

Thw Data Hold Time following |OW-

Tsu Data Setup Time before |OR-

WIN|FPROO|O(AWIN|IFRPIOO|O|AWINRPIOO|OIRAWINIRPIOIO(OAIW[IN|F
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4 20 - -
5 15 - -
6 10 - -
0 5 - -
1 5 - -
2 5 - -
Thr Data Hold Time following IOR- 3 5 - -
4 5 - -
5 5 - -
6 5 - -
6.5.8 Reset Timing
4— Trst —p
Extrstz 1

Figure 6.11 - Timing Diagram of Reset

Par ameter Description Minimum Unit Remark
This active low signal is used by the system
Trst to reset the chip; the active low pulse should 1 us
be at least 1uswide.

6.5.9 ATA/ ATAPI
The GL824 complies with ATA / ATAPI-6 specification rev 1.0, which supports following data transfer modes:

1. DMA (Direct Memory Access) data transfer:

DMA data transfer means of data transfer between device and host memory without host processor

intervention.

- Multiword DMA: Multiword DMA isa data transfer protocol used with the READ DMA, WRITE
DMA, READ DMA QUEUED, WRITE DMA QUEUED and PACKET commands. When a
Multiword DMA transfer is enabled asindicated by IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE data, this data transfer protocol shall be used for the data transfers associated with these
commends. (Pleaserefer to the ATA / ATAPI-6 specification rev 1.0 for more information.)

- UltraDMA: UltraDMA Is adatatransfer protocol used with the READ DMA, WRITE DMA,
READ DMA QUEUED, WRITE DMA QUEUED and PACKET commands. When this protocol is
enabled, the Ultra DMA protocol shall be used instead of the Multiword DMA protocol when these
commands are issued by the host. This protocol appliesto the Ultra DMA data burgt only. (Please
refer to the ATA / ATAPI-6 specification rev 1.0 for more information.)

Following listed the symbols and their respective definitionsthat are used in the timing diagram:
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/ or \ - Signd trangtion (asserted or negated)
- Datatransition (asserted or negated)

- Datavalid

- Undefined but not necessarily released

- Asserted, negated or released

- Rdeased

- The“other” condition if a signa is shown with no change

All sgnals are shown with the asserted condition facing to the top of the page. The negated condition is shown
towards the bottom of the page relative to the asserted condition.

The interface uses a mixture of negative and positive signals for control and data. The terms asserted and
negated are used for consistency and are independent of electrical characteristics.

In all timing diagrams, the lower line indicates negated, and the upper line indicates asserted. The following
illustrates the representation of a signal named Test going from negated to asserted and back to negated, based
on the polarity of the signal.

Assert Negate

TEST | |
> Vi

vy / \

Assert Negate

TEST- | |
<V

v —/ \
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6.5.10 Register Transfers

)

to -l

ADDR valid XXXX/ \AM&
~—— g ‘4

(See note 1) ¢ t
2

DIOR-/DIOW- \

WRITE y

DD(7:0)
(See note 2)
ty —m={ ty

READ
DD(7:0) $ 1000 S

(See note 2)
-— W g F

IORDY
(See note 3,3-1) | —

IORDY

(See note 3,3-2) e B s
— tRD [———

orDy  NKXXXXXXXXXXX e

(See note 3,3-3) - —— - i |-

Figure 6.12 — Register Transfers Timing

Notes:
1. Device address consists of signals CS0O_, CS1_and DA(2:0).

2. Data consigts of IODD(7:0).

3. The negation of IORDY by the device is used to extend the register transfer cycle. The determination of
whether the cycle isto be extended is made by the host after t, from the assertion of DIOR_ or DIOW _.
The assertion and negation of IORDY are described as following:

3.1 Device never negates IORDY, devices keeps IORDY released: no wait is generated.

3.2 Device negates IORDY before ta, but causes IORDY to be asserted before ta. IORDY isreleased
prior to negation and may be asserted for no more than 5 nsbeforerelease: no  wait generated.

3.3 Device negates IORDY beforets, IORDY isreleased prior to negation and may be asserted for no
more than 5 ns before release; wait generated. The cycle completes after IORDY isreleased. For
cycles whereawait is generated and DIOR _is asserted, the device shall read data on 10DD(0:7) for

trp before asserting IORDY.
4.DMACK _ shall remain negated during aregister transfer.
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Register transfer timing parameters Timing (ns)

to Cycletime 2000
t; | Addressvalidto DIOR_/ DIOW_ setup 1000
t, | DIOR / DIOW._ pulse width 8-hit 300
ty DIOR_/ DIOW._ recovery time 900
ty | DIOW_ data setup 80
t, | DIOW_datahold 40
ts DIOR _ data setup -

te DIOR__ datahold -
tsz | DIOR _datatristate -

to | DIOR / DIOW._ to address valid hold 900
tro Read Data\_/a_li_d to IORDY active

(if IORDY initialy low after ta)
ta IORDY Setup time -
ts IORDY Pulse Width -
tc | IORDY assertion to release (max) -
6.5.11 Multiword DM A data transfer
Register transfer timing parameters Timing (ns)

to | Cycletime 120
tp | DIOR_/ DIOW _ asserted pulse width 80
te DIOR _ data access -

te DIOR _ data hold -
ts | DIOR_/ DIOW_ data setup 40
ty, | DIOW_datahold 18
t DMACK to DIOR_/ DIOW_ setup 18
t; DIOR_/ DIOW_ to DMACK hold 20
tkr | DIOR_ negated pulse width 36
tkw | DIOW_ negated pulse width 36
t.r | DIOR_to DMARQ delay -
t.w | DIOW_to DMARQ delay -
tw | C(1:0) (max) validto DIOR / DIOW._ 36
ty | CS(1:0) hold 18
tz DMACK _ toread datareleased -

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

Page 42



GENESYS

GL824/GL824C USB 2.0 On-The-Go Controller

CS0-/CS1- RX RX}\
tM [~el—
See note —m=
DMARQ 4
See note — |--—
DMACK-
t| [eail— tD —
DIOR-/DIOW- 14 N
—| g |-
Read {. XXXX
DD(15:0)
- | o |-—
DVE\)/r;tg_O XXX XX XX XX XXX
(15:0) et - _—
Note:

The host shall not assert DMACK _ or negate both CSO_and CS1__ until the assertion of DMARQ is detected.
The maximum time from the assertion of DMARQ to the assertion of DMACK _ or the negation of both CSO_
and CS1_isnot defined.

Figure 6.13 - Initiating a M ultiword DMA Data Bur st
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CS0-/CS1-
-y ——————————
DMARQ
DMACK-
to — tk —
DIOR-/DIOW-
e |- — o -.—
Read  XXXXXXXX XXXXXXXX XXXXX
DD(15:0
( : -t f -t - -
Write AXXXXXX XA XXXXXXXX XXX
DD(15:0) <t 4 [~ - et -
Figure 6.14 - Sustaining a Multiword DMA Data Burst
Cs0-/Cs1- S XXXXXXXX

—’tN}A—

“ to =

DMARQ
(See note) -

DMACK-
- K g 0] U e
DIOR-/DIOW- /
— e |- [t {7
Read XX XXX XXXXXXXXXXX XXX X
DD(15:0)
-t t
Write
DD(15:0) XXX XXXXXXXXX XXXXX

.- { tH |-

Note:

To terminate the data burst, the Device shall negate DMARQ within the t, of the assertion of the current
DIOR_ or DIOW_ pulse. The last data word for the burgt shall then be transferred by the negation of the
current DIOR_ or DIOW_ pulse. If al data for the command has not been transferred, the device shall reassert
DMARQ again at any later time to resume the DMA operation.

Figure 6.15 - Device Terminating a Multiword DM A Data Burst
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CS0-/CS1- 000070700 ¢
-ty }<~
- to .
DMARQ AXXXX
(See note 2)
DMACK- -
(See note 1) - tk b =™ t, [
DIOR-/DIOW- /
tg  |--— - 1 j
Read  XXXXX XX XXX XX XXX XXXXXX
DD(15:0) ]t -
write XXX XXXXXXXXX AXXXXXXX
DD(15:0) -t |e-—
Note:

1. Toterminatethetransmission of a data burst, the Host shall negate DMACK _ within the specified time
after aDIOR_ or DIOW _ pulse. No further DIOR_ or DIOW_ pulses shall be asserted for thisburg.

2. If thedeviceis ableto continue the transfer of data, the device may leave DMARQ asserted and wait

for thehost to reassert DMACK _ or may negate DMARQ at any time after detecting that DMACK _
has been negated.

Figure 6.16 - Host terminating a Multiword DMA Data Burst
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6.5.12 Ultra DM A data transfer

Table 6.5 - Ultra DM A data burst timing requirements

Mode 0 Mode 1 Mode 2 Mode 3 Mode 4
Name (in ns) (in ns) (in ns) (in ng) (in ns) Comment
min | max | min | max | min | max | min | max | Min | max
Typical sustained average
tocyeryr | 240 160 120 90 60 two cydetime
Cycle time alowing for
teve 112 73 54 39 25 asymmetry and clock
variations
Two cycle time alowing
tacve 230 154 115 86 o7 for clock variations
Data segtup time at
tos 15 10 7 7 > reci pient
ton 5 5 5 5 5 Data hold time at recipient
Data valid setup time at
tovs 70 48 30 20 6 sender P
Data valid hold time at
tovH 6 6 6 6 6 sender
tes O [230| 0 | 200 0 170 | O 130 0 120 | First STORBE time
ty 0 150 | O 150 0 150 | O 100 0 100 | Limited interlock time
Interlock time  with
taL 20 20 20 20 20 minimum
tur 0 0 0 0 0 Unlimited interlock time
Maximum time alowed
taz 10 10 10 10 10 | for output drivers to
release
Minimum delay time
tzan 20 20 20 20 20 required for output
tzap 0 0 0 0 0 Driversto assert or negate
teny 20 | 70 | 20 | 70 20 | 70 | 20 | 55 20 | 55 | Envelopetime
ter 50 30 20 NA NA tSirTnF;OBE to DMARDY_
s 75 20 60 60 60 Ready to fina STROBE
time
Minimum time to assert
trp 160 125 100 100 100 STOP or negate DMARQ
Maximum time before
tiorDYZ 20 20 20 20 20 releasing |ORDY
Minimum time before
tzoroy | O 0 0 0 0 driving STROBE
Setup and hold times for
tack 20 20 20 20 20 DMACK_
Time from STROBE edge
tss 50 50 50 50 50 to negation of DMARQ or
assertion of STOP
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DMARQ

(device) ﬂ
tu —*

DMACK-
t
tack — tenv ¥ ks
1 . ¥ t7p

(host)
— teny

STOP
(host)

HDMARDY-
(host)

¥ tza0

tzioroy [¢ 1

DSTROBE e eoreressmmesss |
(device)

taz tovs tovH

DD(15:0) -

tack

CS0-, CS1-

Notes:
The definitions for the DIOW_:STOP, DIOR_:HDMARDY _:HSTROBE and
IORDY:DDMARDY _:DSTROBE signal linesare not in efficient until DMARQ and DMACK are asserted.

Figure6.17 - Initiating an Ultra DMA Data-1n Burst

teve
N teve e tove >

taeve "

DSTROBE
at device
tovH ’ tovs tovH — tDVS_"tDVH M
. V7
BilfUieny) KX XXX KX X
at device

DSTROBE
at host jt’ l
toH tps [FP to tpg [P toH

D(150) — WCKIKK KXKKKKKKXKKKKK

at host

Notes:

IODD(15:0) and DSTROBE signals are shown at both the host and the device to emphasize that cable settling
time as well as cable propagation delay shall not allow the data signalsto be considered stable at the host until
some time after they are driven by the device.

Figure 6.18 - Sustained Ultra DM A Data-In Burst

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 47



GL824/GL824C USB 2.0 On-The-Go Controller

GENESYS
L o & 1 <

DMARQ
(device)

DMACK-
(host)

r 3

tRe =™ M o ______
STOP o
y

(host)

tsr
HDMARDY- r_’
(host)

&5

trrs
DSTROBE ~T7
(device) 20N

T SEKIKKK XXX 2XXAKXXAXXX
(device)

Notes:
1. The host may assert STOP to request termination of the Ultra DMA burst no sooner than tgpafter
HDMARDY _is negated.
2. If thetsg timing is not satisfied, the host may receive zero, one, or two more data words from the device.

Figure 6.19 - Host Pausing an Ultra DM A Data-In Burst

DMARQ — N
(device) N\

< twu i

DMACK-
(host)

. tu e tu »

STOP \\L
(host) M-

— ty — " — tack
HDMARDY- ST

(host)
tss — ‘_T tiorpyz

DSTROBE |
(device)

: tzan T

taz tovs % tovn
DD(15:0) CRC "

— tack
DAOQO, DA1, DA2,
CS0-, CS1-
Notes:

The definitions for the DIOW_:STOR, DIOR_:HDMARDY _:HSTROBE and
IORDY:DDMARDY _:DSTROBE signal linesare no longer in effect after DMARQ and DMACK are
negated.

Figure 6.20 - Device Terminating an Ultra DM A Data-1n Burst
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DMARQ
(device)

— t, —¥

— — )
tmu

DMACK-
(host)

STOP

—  trp —

(host)

HDMARDY- —\

— toy

taz

¢ tack —

¢ tack — ¥

N —T—T1—

————-
b

(host)
— trrs — — iy — M
= tiorDYZ
DSTROBE ~ 7
(device) ZARM /!
tovs
DD(15:0) _ XXX XHXXXAKX X i
DAO, DA1, DA2,
CS0-, CS1-

Notes:

The definitions for the DIOW_:STOP, DIOR_:HDMARDY_:HSTROBE and

IORDY:DDMARDY _:DSTROBE signal linesare no longer in effect after DMARQ and DMACK are

negated.

Figure6.21 - Host Terminating an Ultra DMA Data-1n Burst
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DMARQ
(device) ﬂ
tu L

DMACK-
(host)
tack  tew
STOP 17
(host)y -———————- =
ty ty
DDMARDY- )
(device)
tack
HSTROBE 17
(host) --—-—----—- =
tovs ¢ tovH
PD(15:0) . KXXXX
(host)
tack
CS0-, CS1-

Notes:
The definitions for the DIOW_:STOP, DIOR_:HDMARDY _:HSTROBE and
IORDY:DDMARDY _:DSTROBE signal linesare not in effect until DMARQ and DMACK are asserted.

Figure 6.22 - Initiating an Ultra DMA Data-Out Burst

teve
N teve e tove »

teve
DSTROBE —

at device

towH — tovs tovH 4 — tovs tovh
DD(15:0) KX XX XX
at device

DSTROBE
at host 1 J‘ J‘
ton tps [F toH tps ) ton

oD(15°) CHXXKKKHK . KXKKKKKKKKKKKK

at host

Notes:
IODD(15:0) and HSTROBE signals are shown at both the device and the host to emphasize that cable settling

time as well as cable propagation delay shall not allow the data signalsto be considered stable at the devicet
until some time after they are driven by the host.

Figure 6.23 - Sustained Ultra DM A Data-Out Burst
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trp

DMARQ <
(device) e

DMACK-
(host)

STOP
(host)

tsr r_’

DDMARDY- \
(device) N\

HSTROBE <17
(host) VAN

D) XXX XXX XXXK XAXAXXXAKXX
(host)

Notes:

1. The device may negate DMARQ to request termination of the Ultra DMA burst no sooner than tgpafter
DDMARDY _is negated.

2. If thetsg timing is not satisfied, the device may receive zero, one, or two more data words from the host.

Figure 6.24 - Device Pausing an Ultra DM A Data-Out Bur st
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l—— t, —

DMARQ
(device)

« t >

DMACK-
(host)

STOP
(host)

DDMARDY-
(device)

HSTROBE
(host) ><

— tss —»

— t, —>

e

S ——

tovs

v

DD(15:0)
(host)

DX RXA AR AXAXAXXK X

K CR

DAO, DA1, DA2,

CSo0-, CS1-

Notes:

The definitions for the DIOW_:STOR, DIOR_:HDMARDY _:HSTROBE and
IORDY:DDMARDY _:DSTROBE signal linesare no longer in effect after DMARQ and DMACK are

negated.

Figure 6.25 - Host terminating an Ultra DM A data-out burst
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DMARQ
(device)

DMACK-
(host)

“— t tay —— P tack _’I
STOP R

(host)

55 tioroyz
DDMARDY- ——\

(device)

— trps —®

< e i P tack "‘

HSTROBE < v _
(host) 2 / N

tovs gl tovH

DD(15:0 \
tacy) — XXXX K_CR(

NS
’

DAO, DA1, DAZ2,
CS0-, CS1-

Notes:
The definitions for the DIOW_:STOP, DIOR_:HDMARDY_:HSTROBE and
IORDY:DDMARDY _:DSTROBE signal linesare no longer in effect after DMARQ and DMACK are

negated.
Figure 6.26 - Device Terminating an Ultra DM A Data-Out Burst
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Figure 7.1 - GL824 208 Pin L QFP Package
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97 64 SYMBO DIMENSION MM (MIL)
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— — A 1.60(63)
— — Al 0.05(2) 0.15(6)
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Figure 7.2 - GL824C 128 Pin L QFP Package
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GL824/GL824C USB 2.0 On-The-Go Controller

CHAPTER 8 ORDERING INFORMATION

Table 8.1 - Ordering I nfor mation

Part Number Package Green Version Satus
GL824-MZGXX 208-pin LQFP Green Package XX Available
GL824C-MXGXX 128-pin LQFP Green Package XX Available
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