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GL603USB-XP2P (3D5B) 3D3B Package Type: 18 PDIP/SOIC
GL 603USB-A-XP2P (3D3B) >
1B 1 18 [1 X2/SCLK
Me 02 o 170 xuspio
All in 1 USB/PS2 M ouse Controller BOs g 16H vaPD
vec O4 & 150 vuDpPIS
oscods & 14 G\D
Features oscifé > 13 [ GPIO2
z107 £ 120 GPIOL
. . pvcLk]s % 11 z2
®  Fully CMOS Static Design D-/DAT O 9 10 A va3
® 8 Bits RISC-like Micro Controller
° 1.5Mbps USB SIE engine
®  6Mhz external clock 3D5B Package Type: 20 PDIP/SOIC
® Internal switch for USB D+/D-and PS2 CLK/Data I/0
®  On chip 3.3V output B 01 ~ 20 [1 X2/SCLK
® 5V operation voltage mMB O 2 19 J X1/SDIo
: B O3 @ 180 v2/PD
[
18/ 30 pin PPIP, SOIC Package 85 O a é 17 B vuopis
®  (-40°C operation temperature veeOds € 160 oo
osco6 & 15[ GPIO2
osci g7 ¥ 14Q GPIO1
ziOs % 130 B4
D+/CLK[9 12 [ z2
D-/DAT [ 10 1 A vas
Mouse Functions Power M anagement
®  Microsoft 3D Intellimouse and IBM PS/2 mouse @ Suspend current < 500 uA
compatible
®  GL603USB-A-XP2P supports 3D3B
®  GL603USB-XP2P supports 3D5B
® 7 axis support two kinds of scroller input
(mechanical and optomechanical)
Sensor Support Special Function
®  Support Traditional Ball Type Sensor ®  Support Agilent ADNS-2051 Optical Sensor
®  Support PixArt PAN101B Optical Sensor 400dpi/800dpi selection
[ ) Support Agilent HDNS-2000 Optical Sensor L4 Support Traditional Ball Type Sensor with 4
®  Support Agilent ADNS-2051 Optical Sensor Bit ADC auto reference function
®  Support Agilent ADNS-2610 Optical Sensor
® Support Agilent ADNS-2620 Optical Sensor

©2000-2003 Genesys Logic Inc.—All rights reserved. Page 6
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CHAPTER 1 GENERAL DESCRIPTION

The Genesys Logic XP2P series is the most powerful USB/PS2 combo mouse controller. GL603USB-XP2P is
suit for 3D5B(buttons) application with 20 pin PDIP/SOIC package and GL603USB-A-XP2P is suit for
3D3B(buttons) application with 18 pin PDIP/SOIC package. It can adopt with Agilent HDNS-2000,
ADNS-2051, ADNS-2610, ADNS-2620 and PixArt PAN101B optical sensor or the traditional ball type mouse.
The user may use the GL603USB-XP2P to design almost all style of mouse easily.

CHAPTER 2 FEATURES

Fully CMOS Static Design.
8 Bits RISC-like Micro Controller.
1.5Mbps USB SIE engine.

Low-cost and powerful solution for PS/2 and low-speed USB combo mouse.

USB Specification Compliance.

- Conforms to USB 1.5Mbps Specification, Version 1.1
- Conforms to USB HID Class Specification, Version 1.1
- Support 1 device address and 2 endpoints(include endpoint 0).

®  Integrated USB transceiver with open drain I/O capability.

- In PS/2 mode, D+ used as CLK and D- used as DATA.
- Use legacy USB cable and an USB to PS/2 converter to connect PS/2 port.

®  On-chip 3.3 V output
- No external regulator required.

6 MHz external clock.
5V operation voltage.
Internal power-on reset(POR).

Internal power-fail detector.

Supports suspend/normal mode power management

- Suspend current lower than 500uA for whole mouse system.

Microsoft 3D Intellimouse and IBM PS/2 mouse compatible

Microsoft web mouse compatible.

Z axis can support two kinds of scroller input(mechanical and optomechanical).

Internal switch for USB D+/D- and PS2 CLK/Data I/O.

Supports Agilent HDNS-2000, ADNS-2051, ADNS-2610 and ADNS-2620 optical sensor. It also supports
400/800 DPI selection via DPIS selection pin for ADNS-2051 only.

Support PixArt PAN101B optical sensor.
Support Traditional Ball Type Sensor with 4 Bit ADC auto reference function.
18/20 pin PDIP or SOIC package.

©2000-2003 Genesys Logic Inc.—All rights reserved. Page 7
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CHAPTER 3 PINASSIGNMENT

3.1 Pinouts

LB 1]

MB 1]

RB 1]

B5 1]
VCC 1]
0SCo [T
OSsCI [T
Z1 1]
D+/CLK 1]
D-/DAT 1]

© ® N9 L A W N =

dedx-asngo9 1o  []

[ T1X2/SCLK
[ T1X1/SDIO
[ T1Y2/PD

[ T1Y1/DPIS
[ T1GND
[11 GPIO2

[ T1GPIO1

[ T1B4
1172
[T1V33

Figure 3.1 — GL603USB-XP2P (3D5B) Pinout Diagram

LB 1]

MB [T

RB [T}
vCe 1
0sco T
OSCI 1]
71 01
D+/CLK [T}

D-/DAT [1—]

© ® N L AW N =

dedX-v-asne09 1o []

[ T1X2/SCLK
[ 11 X1/SDIO
[ T1Y2/PD

[ 11 Y1/DPIS
[ T1GND

[ 11 GPIO2

[ 11 GPIO1
1172
[T1V33

Figure 3.2 — GL603USB-A-XP2P (3D3B) Pinout Diagram

©2000-2003 Genesys Logic Inc.—All rights reserved.

Page 8



&

GL603USB-XP2P/ GL 603USB-A-XP2P

EEMESFY S

3.2 Pin Descriptions

Table 3.1 - Pin Descriptions

Pin Name| 20Pin | 18Pin | Type Description Note

LB 1 1 I |Left button input Internal pull up resistor 10K Q

MB 2 2 I |Middle button input Internal pull up resistor 10K Q

RB 3 3 I |Right button input Internal pull up resistor 10K Q

B5 4 - I |The 5th button input Internal pull down resistor 32K Q

VCC 5 4 P |+5V power input

OSCO 6 5 O |6 MHz ceramic resonator or crystal output [6MHz resonator or crystal

OSCI 7 6 I |6 MHz ceramic resonator or crystal input |6MHz resonator or crystal

71 8 7 I |Z axis input 1 Internal pull down resistor 32K Q

D+/CLK 9 8 /O |USB D+ or PS/2 clock Need 7.5K Q resistor to GP102

D-DAT | 10 | 9 | VO [USB D-or PS/2 data Veed 73K 4 pull up resistor to

V33 | 11| 10 | O |33V output wdded on externa ircttfor s pin

72 12 11 I |Z axix input 2 Internal pull down resistor 32K Q

B4 13 - I |The 4th button input Internal pull down resistor 32K Q

GPIO1 14 12 O [Power control (20mA driver capability) Normal run=Low, Suspend=Vcc

lepio2 | 15 [ 13 | 1O [Ps2 enable

GND 16 | 14 P |Ground

Y1/DPIS | 17 | 15 | IO gpﬁfeslégg‘;gr ADNS-2051 optical mouse |I1t€rmal pull down resistor 10K ©
Y axis input 2

Y2/PD 18 16 | /O |Power down pin for ADNS-2051 optical|{Internal pull down resistor 10K Q
mouse

X1/SDIO | 19 | 17 | /O ?e?i’;‘ls (;:gu;r(l)m Agilent sersor Internal pull down resistor 10K Q

X2/SCLK | 20 18 | /O é(earl;ilsc;illz) I::lll(t t%) Agilent sersor Internal pull down resistor 10K Q

©2000-2003 Genesys Logic Inc.—All rights reserved.
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CHAPTER 4 APPLICATION CIRCUIT

4.1 GL603USB-XP2P

4.1.1 3D5B Ball Type Circuit

\Yele}
0sco
OSCl
Z1
D+/CLK
D-/DAT

X2/SCLK

X1/SDIO

Y2/PD

Y1/DPIS

GND

ool s olo <ol

vce
le)
LB
c1 5 3
0.1U RB
= 5 4
- 5
6
6MHz Z1 8
9
’_||:||_' DMIDATA 10
C2 =< T~ C3
30P 30P
vce
R2 75K
1 2

R4 33

GL603USB-XP2P

B
NN}

R5 33

Note: Put the C1 (0.1u) as near as U2
Put the C5 (10u) as near as JP1

Scroll Option

VCC
@)

Adjust R2&R3 to minimize
Suspend Current < 500 uA

HEADER 4

USB CONNECTOR

R1
47K

GPIO2

1

R3
7.5K

Note

Two option Circuit :

1. GL603USB : Mount R3 (7.5K ohm)
2. GL607USB Remove R3 (7.5K ohm)

DP/CLK

vcC
o

GPIO1 must be refer to the circuit ,
otherwise the mouse will be failed

RS
680
Z1 §
i SWi1
'E/IeChgnlcal D1 LB O_D_CLIFT PUSHBUTTON
ENCODER ncoder LED X1
N
~ SW2
N MB O_n_oﬂDDLE PUSHBUTTON
vee N
X2 RB —SH3— RIGHT PUSHBUTTON
o o
R9
680
§ K
D2 N vee
LED 71 N 1)
D3
LeD W Y1 Swa _BUTTON
N § Button 4 B4 5 o
N sws BUTTON
GPIO1 22 N Button 5 B2 o0 O
__cpiot] . v2
IR/PT Optomechanical
Scroll IR/PT
Figure4.1 - GL603USB-XP2P 3D5B Ball Mouse
©2000-2003 Genesys Logic Inc.—All rights reserved. Page 10
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4.1.2 3D5B with HDNS-2000 Optical Sensor Circuit

Depend on suspend current and voltage.

2 Q2
2N3906

c8
1

[ 1
= c7
0.1U

R
R

D1
LED

5%
g
Q3

VCC
o -
vgc R1 R2 Note: R=47K~100K
R R
U2 Y2
c1 J: = ] X2ISCLK g T = “‘
MB X1/SDIO
01 — 5‘53 RB Y2/PD ? \Y(i vee
= B5S Y1/DPIS r3
6 | VeC GND GPIOZ |||' GPIO1 Q1
7 | 9SCo GPIO2 =74 GPIOL 2N3906
B6MHz ya 8 OsCl GPIO1 B4 1K
—| | CIFISTAS 2 éi/CLK ?g g bed
DM/DATA 10 D-IDAT V33 1 3.3V XGPIO1
o —=— Y2 _1 GL603USB-XP2P J_
= —~c3 c4
30P 30P v} C5
vce = 0.1U
GPIO1 1
vee =
R6 7.5K
1 2
= c6
< )|
10U v T~
= 833
R7 33
1 2 g g g REFB
1 2 9| xTALL
R8 33 Y1 LED
HEADER 4
18.432.MH
Note: Put the C1 (0.1u) as nearas U2 L . o 1; “U RST
Put the C6 (10u) as near as JP1 - X MD/XA
v RB/XB <« DATA
¥ ={mMBYA 2 2 cLk
) LB/YB o o
Scroll Option
HDNS-2000 S| &
z2 GPIO1 must be refer to the circuit ,
XGPIO1 otherwise the mouse will be failed =
Z1
Mechanical CPI02
ENCODER Encoder
“
Ro Note
vee 75K Two option Circuit :
Q 1. GL603USB : Mount R9 (7.5K ohm)
o 2. GL607USB : Remove R9 (7.5K ohm)
DP/CLK
R10
680
N 1
N LB %) fe} LIFT PUSHBUTTON
D2
LED Z1
SW2
MB _E‘_OO MIDDLE PUSHBUTTON s
N
SW3
RB O—E‘ERIGHT PUSHBUTTON
GPIO1 z2
Optomechanical =
IRIPT scroll -
VCC
SWA_nB_UTTON o
Button 4 B2 o o
Sws  BUTTON
Button 5 ES o o

Figure 4.2 - GL603USB-XP2P 3D5B HDNS-2000 Optical Mouse

c9
224P

©2000-2003 Genesys Logic Inc.—All rights reserved.
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4.1.3 3D5B with ADNS-2051 Optical Sensor Circuit

vcc

O
O

Note: R=47K~100K

Ra Depend on suspend current and voltage.

R
~ 800 DPI (Hi)

X2/SCLK
X1/SDIO
Y2/PD
Y1/DPIS
GND

C1
0.1V

.|||_||_l o

400 DPI
(Floating)

vcc

osco

OsclI

71

D+/CLK
D-/DAT

GL603USB-XP2P

6MHz

vce
o

b—-'«\'\"m\lcou:o

Y2

c2
30P

~ C3

/I
\I
I

1
2N3906

XGPIO1

REFA

D1

7

¢ HLMP ED8O
REFB

REFA

XY_LED

PD

'E 18.432 MHz 11

HEADER 4

USB CONNECTOR Sbio

o—H
E—
o5

Note: Put the C1 (0.1u) as near as U2 SCLK

Put the C5 (10u) as near as JP1

R_BIN

. ADNS-2051
Scroll Option

GPIO1 must be refer to the circuit ,
otherwise the mouse will be failed

XGPIO1
GPIO2

Mechanical
Encoder

ENCODER

Note

o Qo
z z
o O
S o
Two option Circuit :

1. GL603USB : Mount R8 (7.5K ohm)
2. GL607USB : Remove R8 (7.5K ohm)

R8
7.5K

DP/CLK

SwW1
LB —H—OOLIFT PUSHBUTTON

1/1/

SW2
MB —H—MIDDLE PUSHBUTTON

Z1
M O oM RN

SWS
RIGHT PUSHBUTTON
RB ) o)

1/1/

Z2

Optomechanical
Scroll

IR/PT

Sw4 _BUTTON

Button 4 B2 55

BUTTON

SW5
O O

Button 5 B2

Figure 4.3 - GL603USB-XP2P 3D5B ADNS-2051 Optical Mouse

©2000-2003 Genesys Logic Inc.—All rights reserved. Page 12
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4.1.4 3D5B with ADNS-2610 Optical Sensor Circuit

vce
9 Note: R=47K~100K
vee Depend on suspend current and voltage.
Q@ |
| w R1 o ADNS-2610 Detection
C1 LB 0 SCLK R R2
0.1U MB H?s >><<21//SSCDI|_<})< 9 SDIO
= s RB Y2/PD _g_g ~ R Mount R2: H/W Detection
5| BS Y1/DPIS g 3 Remove R2 : Auto Detection
& vee GND 2 CPIo? ||I-
= osco GPIO2 [13 GPToT
6MHz T 5 OsCl GPIOL o vee
DPICIK 9 |41 B4 7 Y43
—| | DMIDATA 10 | D*/CLK 227 33V
Y2 D-/IDAT V3.3 R3
—_ 1 GL603USB-XP2P GPIO1 1 2 Q1
c2 =< —=<c3 2N3906
30P 30P c4 —= 1K
0.1U _ XGPIO1
vee vee =
9)
R4 7.5K | h -
1 2 cs cé RS R6
L c7 0.1U 47U
= 100K R
o0 [ = =
= JP1 o o
R7 33
1 2 q1 D1
1 2 g
e v d3 0 § HLMP ED80
HEADER 4 ™
= USB CONNECTOR 5
Note: Put the C1 (0.1u) as near as U2 J_—l 0SC_IN 5 . R9 ) @
Put the C7 (10u) as near as JP1 O Y1 LED_CNTL 2N3906
1K
. 24 MHz
Scroll Option L= 2 oscour 3 SDIO =
splo F——m—7"—— =
4 SCLK
2 8 B —
REFA g
XGPIO1 o
cs
z1 Mechanical 220 o
ENCODER Encoder =
ADNS-2610 =
GPIO1 must be refer to the circuit ,
otherwise the mouse will be failed
vee
e}
GPIO2
R11 -
R10 Note
680 N 75K Two option Circuit :
0 N 1. GL603USB : Mount R10 (7.5K ohm)
LED 71 ! 2. GL607USB : Remove R10 (7.5K ohm)
DP/CLK
N
N
GPIO1 Z2 SW1
_ LB S GLIET PUSHBUTTON
Optomechanical
IRIPT Scroll Ssw2
MB o—ﬂ—c MIDDLE PUSHBUTTON
vee Sw3
Sw4 BUTTON o RB O—H—C RIGHT PUSHBUTTON
Button 4 B4 575
sws BUTTON =
Button 5 5 o o

Figure 4.4 - GL603USB-XP2P 3D5B ADNS-2610 Optical Mouse

©2000-2003 Genesys Logic Inc.—All rights reserved.
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4.1.5 3D5B with ADNS-2620 Optical Sensor Circuit

vee
9 Note: R=47K~100K
Depend on suspend current and voltage.
vCcC
e}
|
, o )
" R1 ADNS-2620 Detection
o LB LB X2/SCLK 0 SeLK R
ow T VB 7|8 /o0l [[19——SD0 R Mount R2 : H/W Detection
- BT = r8 Y2/PD 7 < < Remove R2 : Auto Detection
= | B5 Y1/DPIS __G_D
& vee GND | PO ||I
= osco GPIO2 |13 CPoT
SMHzZ 7T 57 OSCl GPIO1 B4
e N R4 B4 72 vee
—1| [ DWIDATA 10 ] D+/CLK 72 7 33V
N D-/IDAT V3.3
1 1 GL603USB-XP2P R3
c2 =< —< c3 GPIO1 1 2 Q1
30P 30P C4 == 2N3906
0w [ 1K
vee Vgc = . XGPIO1
1R4 7.5K ) o -
Cc7 C5 C6 R5 R6
— 0.1U 4.7U
10U 100K R
= P1 = =
1R7 33 2 d1 o o
1 2 g D1
rRg 33 94 S HLMP ED8O
HEADER 4 U1 N M
= USB CONNECTOR 5
S
1 R9
OSC_IN
Note: Put the C1 (0.1u) as near as U2 L “ - LED_CNTL |2 1 2 Id %3906
Put the C7 (10u) as near as JP1 1K
T 24MHz 5
. osc_ouT Splo —
Scroll Option spio [B2——=22— -
4 SCLK
8 SCK[—————
72 I_f REFA %
XGPIO1 c8
2.2U ©|
z1 Mechanical I:
ENCODER Encoder ) ADNS-2620 =
GPIO1 must be refer to the circuit ,
otherwise the mouse will be failed
vee
e}
GPI102
- N
R11 R10 ote
80 75K Two option Circuit :
N 1. GL603USB : Mount R10 (7.5K ohm)
D2 o 2. GL607USB : Remove R10 (7.5K ohm)
LED Z1 DP/CLK
N
SW1
GPIO1 Z2 LB O—HT:LIFT PUSHBUTTON
i W2
IR/IPT ggrtngEChamcal MB _E_O I} MIDDLE PUSHBUTTON |
SW3
vCcC RB —H— RIGHT PUSHBUTTON
Sw4 BUTTON o O O
Button 4 B4 5°o
sws  BUTTON =
ey
Button 5 BS o o

Figure 4.5 - GL603USB-XP2P 3D5B ADNS-2620 Optical Mouse

©2000-2003 Genesys Logic Inc.—All rights reserved.

Page 14



=

GL603USB-XP2P/ GL 603USB-A-XP2P

GENESYS

4.1.6 3D5B with PAN101B Optical Circuit

Note: Put the C1 (0.1u) as near as U2
Put the C7 (10u) as near as JP1
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Figure 4.6 - GL603USB-XP2P 3D5B PAN101B Optical Mouse
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4.2 GL603USB-A-XP2P
4.2.1 3D3B Ball Type Circuit
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Scroll Option

= USB CONNECTOR

Adjust R2&R3 to minimize
Suspend Current < 500 uA

ENCODER

Mechanical
Encoder

VCC
o]

Z1

Z2

R8
680
N
N
D2
LED
N
N
GPIO1
IR/IPT

Optomechanical
Scroll

GPIO2
- N
R1 ote
75K Two option Circuit :
1. GL603USB : Mount R1 (7.5K ohm)
o 2. GL607USB : Remove R1 (7.5K ohm)
DP/CLK
SW1
LB S OLIET PUSHBUTTON
SW2
MB S GMIDDLE PUSHBUTTON
RB O—SH% RIGHT PUSHBUTTON
vee
o)
R7
680
N
D1
LED X1
>
N
X2
W
D3
LeD Y1
3
N
GPIO1 Y2

IR/PT

Figure 4.7 - GL603USB-A-XP2P 3D3B Ball Mouse
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4.2.2 3D3B with HDNS-2000 Optical Sensor Circuit
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Figure 4.8 - GL603USB-A-XP2P 3D3B HDNS-2000 Optical Mouse
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4.2.3 3D3B with ADNS-2051 Optical Sensor Circuit
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Figure 4.9 - GL603USB-A-XP2P 3D3B ADNS-2051 Optical Mouse
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4.2.4 3D3B with ADNS-2610 Optical Sensor Circuit
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Figure 4.10 - GL603USB-A-XP2P 3D3B ADNS-2610 Optical Mouse

©2000-2003 Genesys Logic Inc.—All rights reserved.

Page 19



o

GENESYS

GL603USB-XP2P/ GL 603USB-A-XP2P

4.2.5 3D3B with ADNS-2620 Optical Sensor Circuit
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Figure4.11 - GL603USB-A-XP2P 3D3B ADNS-2620 Optical M ouse
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4.2.6 3D3B with PAN101B Optical Sensor Circuit
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Figure4.12 - GL603USB-A-XP2P 3D3B PAN101B Optical Mouse
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CHAPTER S BONDING DIAGRAM

5.1 GL603USB-XP2P for 3D5B 20-pin
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Chip substrate should be connected to GND

Figure5.1 - GL603USB-XP2P for 3D5B 20-Pin

©2000-2003 Genesys Logic Inc.—All rights reserved. Page 22



GENESYS

GL603USB-XP2P/ GL 603USB-A-XP2P

5.2 GL603USB-A-XP2P for 3D3B 18-pin

3 2 1 18 17 16

Lnigs
5_\\E iih\_m
e s L
e\
jagldnt

Chip substrate should be connected to GND

Figure5.2 - GL603USB-A-XP2P for 3D3B 18-Pin
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CHAPTER 6 PACKAGE DIMENSION

6.1 GL603USB-XP2P P-DIP and SOP Package
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Figure 6.1 — Package Outline Dimension for 20-Pin P-DIP
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Figure 6.2 — Package Outline Dimension for 20-Pin SOP
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6.2 GL603USB-A-XP2P P-DIP and SOP Package
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Figure 6.3 — Package Outline Dimension for 18-Pin P-DIP
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Figure 6.4 — Package Outline Dimension for 18-Pin SOP
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