HOLTEK

HT82M32A/HT82M32B

3/5-Key 3D PS/2 Optical Mouse Controller

Feature

¢ Operating voltage: 4.0V~5.5V

¢ Microsoft Intelli 3D PS/2 and IBM PS/2 mouse
compatible

¢ Microsoft Windows 2000 and 5-button Wheel mouse
compatible

e Z-axis can support two kinds of scroller input
divided by 2 or 4 (package option)

General Description

The HT82M32A/HT82M32B are designed as 2D, 3D
3/5-key PS/2 optical mouse controller. These have se-
rial interface to access the PixArt sensor PAN101,

Selection Table

e Serial interface with PAN101, PAN301, PAN3101

* Auto detect as to which photo sensor is used

e 2MHz RC oscillator for system frequency with
external pull-high resistor (140kQ)

* 16-pin DIP package

PAN301, PAN3101 or the same compatible series sen-
sor. Refer to the datasheets for detailed register de-
scriptions of the PixArt sensors.

Part No. Z-axis Option
HT82M32A Divided by 2
HT82M32B Divided by 4

Pin Assignment

RB[] 1 16 [JRO
LB 2 15 [JRBO
22/IAC] 3 14 [ PS2D
z1/B ] 4 13 [0 PS2CK
RB1[] 5 12 [INC
sDIo[] 6 11 [J OSC1
scLK 7 10 [J VDD
vss[] 8 9 [RES
HT82M32A/HT82M32B
—16 DIP-A
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HT82M32A/HT82M32B
Pin Description
Pin Name 110 Description
Right Button: Normal pull-high resistor (30kQ)
RB, RO, LB || Rolling Button: Normal pull-high resistor (30kQ2)
Left Button: Normal pull-high resistor (30kQ2)
ZAZIB || igh s GO
RB1, RBO I | Input ports with 30kQ pull-high resistor
SDIO I/0 | Serial data for PixArt sensor IC SDIO
SCLK O | Serial data for PixArt sensor IC SCLK
VSS — | Negative power supply, ground
RES | | Chip reset input, low active
VDD — | 5V positive power supply
OSCI I |2MHz RC oscillator for system frequency with external pull-high resistor (140k<)
NC — | No connection
PS2CK I/0 |PS/2 mouse CLK line
PS2D I/0 | PS/2 mouse data line

Absolute Maximum Ratings

Supply Voltage ........ccccevveeiieennns Vss—0.3V to Vgg+6.0V
Input Voltage .........cccocevviveniennne Vgss—0.3V to Vgg+6.0V

Storage Temperatu

Operating Temperature

M.

-50°C

to 125°C

-40°C to 85°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those
listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-

ity.
D.C. Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vbbp Conditions
Vbp Operating Voltage — | fsys=2MHz 4.0 5.0 55 \%
Iob Operating Current 5V |No load, fsys=2MHz — 25 4 mA
Input Low Voltage for RB, LB, RO, Z1,
Vi Z2,RB1, RBO, SDIO, PS2CK and PS2D - 0 — |03Voo Vv
Input High Voltage for RB, LB, RO, Z1,
\Vi _ _ 7V _ V
1 Z2,RB1, RBO, SDIO, PS2CK and PS2D 0-7Vop bo |V
Vi Input Low Voltage for RES — — 0 — 10.4Vpp
ViH2 Input High Voltage for RES — — 0.9Vpp| — Vbp
loL 1/0 Port Sink Current 5V |Vor=0.1Vpp 10 20 — mA
lon 1/0 Port Source Current 5V |VoL=0.9Vpp ) 4 — mA
Pull-high Resistance for RB, LB, RO, Z1,
Rer 72,RB1, RBO, SDIO, PS2CK and PS2D | ° - 1030 | 50 | ke
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A.C. Characteristics

Ta=25°C

Test Conditions

Symbol Parameter — Min. | Typ. | Max. | Unit
Vbp Conditions
twpTosc Watchdog Oscillator Period 5V — 32 65 130 us
twoT1 Watchdog Time-out Period 5V | Without WDT prescaler| 8 17 33 ms
tREs External Reset Low Pulse Width — — 1 — — us
Functional Description
PS/2 Mouse X- movement towards the right is positive, moving to-
« PS/2 status byte wards the left is negative
Byte 1 Y- upward movement is positive, moving down is nega-
bit tive
7: Reserved Z-rolling towards the user is positive, else negative
6: 0=Stream Mode, 1=Remote Mode
5 0=Disabled, 1=Enabled Button status: 1=pressed, O=released
4: 0=Scaling 1:1, 1=Scaling 2:1 * Mouse mode changes between Standard and 3D
3: 1=Wrap Mode, 0=Stream or Remote PS/2 mode
different from IBM specs. Sending the commands in the following sequence will
( p ¢} g seq
2: 1=Left Button Pressed set the mouse to 3D PS/2 mode.
1: 1=Middle Button Pressed Command Response From Mouse
0: 1=Right Button Pressed
Byte 2 F3h FAh
Bit 0~7 current resolution setting csh FAh
(Bit 0=LSB)
Byte 3 F3h FAh
Bit 0~7 current sampling rate (Bit 0=LSB) 64h FAh
e Standard PS/2 data format F3h FAh
Bit No. 7 6 5 4 3 2 1 0 50h FAh
1st word YV |XV|YS|XS| 1 |[MB|RO|LB F2h FAh. 03h
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0
* Mouse mode changes between Standard and Win2K
3rd word Y7 Y6 | Y5 | Y4 |Y3|Y2]|Y1]|YO PS/2 mode.
Sending the commands in the following sequence will
* Data format for 3D PS/2 set the mouse to Win2K PS/2 mode.
Bit No. 7654|332 1 0 Command Response From Mouse
1st word YV|XV|YS|XS| 1 |[MB|RO|LB F3h EAR
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0 csh FAR
3rd word Y7 |Y6|Y5|Y4 | Y3 |Y2|Y1|YO F3h EAR
4th word Z7 |26 | 25|24 | Z3 | Z2 | 21| 20 csh EAh
The x/y data report is 9-bit 2's complement F3h EAR
The z data report is 8-bit 2's complement 50h EAR
¢ Data format for 5-button Wheel Mouse Foh FAh, 04h
Bit No. 7,6 54321 0
+ Any time the PC sends a reset "FFh” command to
1st word 0 0|YS|XS| 1 |MB|RO|LB the mouse, it will reset the mouse to Standard PS/2
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0 mode.
+ After power-on reset is initiated, the mouse is set to
3rd word Y7 | Y6 | Y5|Y4|Y3|Y2|Y1]|YO Standard PS/2 mode
4th word 0 | 0 [RB1RBO| Z3 |Z2 |21 |Z0
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Timing Diagrams
Z-Axis Photo-coupler Cross Width

2| I

Z2

-t fe t -+t |

Note: For Z-axis tr, tp, tf > 1ms

Z-Axis Counting

PS/2 Mouse
¢ Data output

(1) ® 1t © ond (3)
ol

T3 T4
) ﬂT‘I T2j¢—
DATAN  StartBit . Bit0

Timing Parameter Min./Max.
T DATA transition to the falling edge of CLK 5/25 usec
T2 Rising edge of CLK to DATA transition 5/T4-5 psec
T3 Inactive CLK Duration 30/50 psec
T4 Active CLK Duration 30/50 psec
T5 Minimum time to inhibit MOUSE after clock 11 >0 usec
T6 Maximum time to inhibit MOUSE after clock 11 to ensure
that the MOUSE does not start another transmission <50 usec
¢ Data input
(1) 110 (2) (4) qgt 2nd
Inhibit CLK CLK
DATA Start Bit
(©))
Timing Parameter Min./Max.
T7 CLK Duration, low 30/50 psec
T8 CLK Duration, high 30/50 psec
T9 Time from low to high CLK transition to time when
MOUSE samples DATA line 5/25 usec
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Application Circuits
2D Optical Mouse Controller (PAN101)

100uF
a70pF 47KQ 4.7kQ ;-l/;
a_, 6802 470pF
DATA AN
cLk|2 AWV
voD 2 SW7 ,us 680 o SWI
GND 4 2"6—RB ROb. M2
5 i 15
GND 25—3|L8 RBOI17
PS2Con 7/7 ®—HZ2/A  PS2D1z
®—Z1/B PS2CK[75
RB1 NCl<®
6 11 140kQ
7{SDIO  OSC1 W’W\/—I 1N4148
g|SCLK VDD 47kﬂ$
—>{vss  RES +-
HT82M32A/HT82M32B 0-1uF_|__ 0.1uF.
| | = 20
LED
—{GND PD £
51Q rd
10pF AMA—F § LED SDIO 12
{ '} —— OSCOUT SCLK
10pF  18.432MHz T Y1, ‘; OSCIN YB %g
11 0? VSSD NC E&
U5 AIC1722 ] x[S)SDAD ;’B\ a2
95 s B
< 29 1uF L 5ivoDA NC -
zZ O 4 € € ——{VRB XA <R
j_ “710pF = 0.1pF 10| yry vay [
1pFT _|_O.1pF PAN101
3D Optical Mouse Controller (PAN101)
1
m,E 100pF
Encoder ;_I/;_
\)\) 470pF 4.7kQ 4.7kQ
~—[ N
n_, 6802 470pF
DATA AN~
cLKk [2 A
vop Swroqus 682 o S
GNDJ 55— RB ROp=M
5 | - 15
GND SOWOS_a LB RBOHN
PS2Con 7,7 4|72 Ps2Di
5Z1/B  PS2CK=
RB1 NCE=81 4002
6lspio  oscr AR
7 10 1N4148
g|SCLK  VDD[S 47KO
—{VvSS  RES +
0.1uF == 0.14F
HT82M32A/HT82M32B -
% | | U4
o oD, —; GND PD —fg
10pF AN—pt 3|LED spio e
| '} —o— 0OSCOUT SCLK
10pF  18.432MHz CIY1 | ?, OSCIN YB %@
11 +51VssD NCZa
U5_AIC1722 ] xggg ;’;‘ 4%
]
05 Vs 13
< 29 1uF L21VDDA NC -
z O 4 1 1 (—2{VRB XA P<m
“Z10uF = 0.4pF 10| ymy vay [
mF,‘]: _l_o.mF PAN101
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Win2K Optical Mouse Controller (PAN101)

g 100uF
\)\) Encoder 470pF 4.7kQ 4.7kQ ;/;.
n__ 680 470pF
DATA A~
cLK|2 ANy
voD [ SW7 ,ue 680 .. SWe
GND}2 RES—{RB RO%«Z
GND P Lsow%_3 LB RBOZ 078
PS2Con 747 2|z2m  Psapiz
e s —
140k
SWi 3 SDIO  0SCA %’W\/—I 1N4148
g|SCLK VDD 47kﬂ$
—2vss  RES +
0.1pF—— 0.1uF
HT82M32A/HT82M32B - £
| | i 20
LED
=0 D —anp PD |2
10pF MA—F- § LED SDIO 12
| '} —— 0OSCOUT SCLK
10pF  18.432MHz T Y1, 41 6scIN ve g
{1 + 0% VSSD NC %@
L8lvssa vaflg
U5 AIC1722 7|Voh N
<29 10F L8|vpDA NC 13
Z O 5 HQVRB XA 2@
“T10uF TC0.1uF 10|\ry vay g
1;1F,|: _|_O1pF PAN101
2D Optical Mouse Controller (PAN301)
100uF
47kQ 47kQ ;-I/;
470pF
n__ 6802 470pF
DATA AM—
cLK|2 MA
voD [ SWr  us ese . SWo
GND 4 R 25 iR ROz 18
GND B L oe—|L8 RBOfZ
PS2 Con 7 B—172/A  PS2Dfr
BZ1/B PS2CK 2,
RB1 NCETB140k0
Slsbio osct l’W\/—I
7 10 1N4148
g|SCLK VDD 47O
vSS  RES
HTs2m32AMTE2M3z8 O TP | O TWF
_7}; | | u2
o0 zrt—3|VSSLED PDJA-
AN—Pt 3|LED spio e
e 210SCOUT scLK 112
18.432MHz Y1 OSCIN NC =
— g% NC NC 1—621
VsS Ne [15g
777 T—g VSS XB %@
51voD xA e
o|vREFA  YB[Za
vREFB  valUw
PAN301
To 1uF T1OHFT _|_0.1,1F
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3D Optical Mouse Controller (PAN301)

1L
™
'J: Encoder ;I/;_mOHF
o\ 47k 47kQ
157 470pF
J1 1 680 470pF
DATA ANN—
cLK|2 AV
voD 2 swr o, us 680 . SW9
GND 4 R2= {rB RO15—M0-'
GNDJ2 '-:>-'o—3 LB RBO[78
PS2Con 7/ SW8_Hzam  ps2p 3
Z|z1B  Psackp
6lso0 0323_1& e
7 0 1N4148
s|scLk  voo 47k9$
vSS  RES +
HT82M32A/HT82M32B  O-TMF - | —-0.1WF
| LED 12 20
VSS_LED D[22
T2l ey spio 112
= 3loscouT scLk |8
18.432MHz =3 Y1 4osciN  Nc ' wm
= =w2{NC NC 1B
Slvss Ne [1og
77 L]vss xB 45
81vbD XA 35
VREFA  YB|'Zgm
_,_J vREFB  vA|'wm

PAN301

0.1uF ZZ10uF 0.1pF

"7

-

T

Win2K Optical Mouse Controller (PAN301)

1L
"’,}; 100uF
Encoder 00w
) 4.7kQ 4.7kQ
\.) 470pF
] o
n__ 680 470pF
DATA AN
cLK|2 AN
VDDi SWr g Us 682 45 SWO
onols = g,
GND g3|LB RBO[z— Qs
PS2 Con 7 71724 Ps2Dl=
s :
140k02
SW1 (75 SDIO  0SC1 %’W\/—I 1N4148
s{SCLK VDDl 47k9$
VSS  RES +-
0AuF = 0.1uF
HT82M32A/HT82M32B - |
| | 12 20
LED
000 VSS_LED  PD |22
AMA—PE § LED SDIO 12
= 0SCOUT SCLK
18.432MHz|:|_|__,Y1 41 oscIN Ne Mg
g% NC NC %@
VsS NC Pg
777 T—; VSS XB %@
VDD XAlS®
13 VREFA  YB ﬁg
VREFB vals
J_ PAN301
_|_o 1uF TmuFT _|_0.‘|;,1F
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2D PS/2 Optical Mouse Controller (PAN3101)

4.7k(é %4.7;@
470pF
4 680 470pF
: ik
4%%Y%
3 SW7 L us4 680 o SWO
4 R . 6 |\am—
5—RB ROp=—"0
5 T 15
1B RBO
sws,_, 3 14
PS2 Con ®1Z2/A  PS2D|=
®—|Z1/B PS2CK[>
5| RB1 NCT8140k0
7 SDIO  0OSsC1 70 A 1N4148
5/SCLK VDD ATKO
VSS  RES
WF = L01 F
HT82M32A/HT82M328 O 1HF | Au
ESN]
WA LED
330 510 o ; U3 s 1uF
= 5{OSC_INREFAL-H =,
18.432MHz £33 Y1 0SC_OUT VDD,
= 1000 % SDIO GNDfE

3D PS/2 Optical Mouse Controller (PAN3101)

—'\/\/\/—44623906

100uF

PAN3101
1kQ

ScK LED_CTRLs\‘
AN\

0.1uF ZZ10uF

1
g ] 100uF
\O \) Encoder 470pF 4.7kQ 4.7kQ ;l;
I~ o E
; 680 | 470pF
2 AN
3 SW7 , u4 68Q SW9
4 1 6 |\o—
) Lo5—{RE ROJz—0
5 56—18B RBO[-,®
swg 3 14
PS2 Con 7]22/A  Ps2D=
=|21/B  PS2CKf>
RB1 NCETB140k0
6lspio  oscil A
7 10 A 1N4148
5/SCLK VDD 47RO
VSS  RES +-
HT82M32A/HTs2M328  O-1HF - 01k
T
ESN|
WA, LED
330 Ao us 1uF
e 11osc_ N REFALE (?7
18.432MHz £ Y1 210SC_OUT VDD
- 3 oo DL 1T
1000 —1SP'1o GNDg 0.1uF ZZ104F
LA —s 2N3906 —2{SCK LED_CTRL
PAN3101
1kQ
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Win2K PS/2 Optical Mouse Controller (PAN3101)

o]

;4.7“}

100uF

Encoder 4.7KQ.
\o \) 470pF
] &N
1 680 470pF
2 A\
3 SW7 ., U4 680 SWo
4 R - 16 |-
5"c—{RB ROk=="0
5 ] L= 2ls RBO| B4z
3 4
PS2Con 71y SW8 2H7oim  psapfs— W2
s s\ K,
140k
SWI Blonio  oscr A
10 A 1N4148
SCLK VDD ATKO
VSS  RES +-
HT82M32A/HTs2M328  O-THF —— 0.1uF
.
330 j; ‘
AN LED
330 Q. us 1uF
= ; OSC_IN  REFA 3 (?7
18.432MHz £33 Y1 0SC_OUT VDD,
| 3 = 6
100Q ] SDIO GND; 5 —10uF
A — 2N3906—*{SCK LED_CTRL
PAN3101
1
HT82M32A/HT82M32B Z-Axis Optomechanical (This Application Circuit is for Reference Only)
IR 1
100pF
N { z1 .
- 4.7kQ §4.7kg
R E 470
pF
L | 2z 680 470pF
DATA
cLk f2 AV
vbp 2! SW7 , us 680 6 SO
GND A RZ= [RB ROb-M3
5 I L - 15 B4 e
GND 5C—11B RBOL20 6
swa 3 14 sw2
PS2 Con 22/ PS2DI3
. Z1/B PS2CK|
e R8I NC HZZ1 40kO
SWI 8l osct[Ame
10 A 1N4148
. SCLK VDD AT
VSS  RES +
HT82M32A/HT82M32B  0.1uF _— 0.1uF
W u
330 ‘
Wy LED
330 AQ it U3 1uF
e S{osCIN REFAISH (
18.432MHz £33 Y1 210sC_OUT VDD
- 3o 1T
1000 L3{sDio GND|2 - ouF
A — 2N3906 —2{SCK LED_CTRL
PAN3101
1kQ
AV
Note: * For resistor value selection, refer to high or low input level of Z1 and Z2 in the D.C. Characteristics table.
The recommended value is 6kQ.
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Package Information

16-pin DIP (300mil) Outline Dimensions

A
QO IOn
16 9
1 8

goounougn

CI" )
E3|afuyuyuufagal;
ANERARE
>t S
E G
> e
F
Dimensions in mil
Symbol
Min. Nom. Max.
A 745 — 775
B 240 — 260
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
| 335 — 375
o 0 — 15°
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Holtek Semiconductor Inc. (Headquarters)

No.3, Creation Rd. Il, Science Park, Hsinchu, Taiwan
Tel: 886-3-563-1999

Fax: 886-3-563-1189

http://www.holtek.com.tw

Holtek Semiconductor Inc. (Taipei Sales Office)

4F-2, No. 3-2, YuanQu St., Nankang Software Park, Taipei 115, Taiwan
Tel: 886-2-2655-7070

Fax: 886-2-2655-7373

Fax: 886-2-2655-7383 (International sales hotline)

Holtek Semiconductor Inc. (Shanghai Sales Office)

7th Floor, Building 2, No.889, Yi Shan Rd., Shanghai, China 200233
Tel: 86-21-6485-5560

Fax: 86-21-6485-0313

http://www.holtek.com.cn

Holtek Semiconductor Inc. (Shenzhen Sales Office)

5/F, Unit A, Productivity Building, Cross of Science M 3rd Road and Gaoxin M 2nd Road, Science Park, Nanshan District,
Shenzhen, China 518057

Tel: 86-755-8616-9908, 86-755-8616-9308

Fax: 86-755-8616-9722

Holtek Semiconductor Inc. (Beijing Sales Office)

Suite 1721, Jinyu Tower, A129 West Xuan Wu Men Street, Xicheng District, Beijing, China 100031
Tel: 86-10-6641-0030, 86-10-6641-7751, 86-10-6641-7752

Fax: 86-10-6641-0125

Holtek Semiconductor Inc. (Chengdu Sales Office)

709, Building 3, Champagne Plaza, No.97 Dongda Street, Chengdu, Sichuan, China 610016
Tel: 86-28-6653-6590

Fax: 86-28-6653-6591

Holtek Semiconductor (USA), Inc. (North America Sales Office)
46729 Fremont Blvd., Fremont, CA 94538

Tel: 1-510-252-9880

Fax: 1-510-252-9885

http://www.holtek.com

Copyright © 2007 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek as-
sumes no responsibility arising from the use of the specifications described. The applications mentioned herein are used
solely for the purpose of illustration and Holtek makes no warranty or representation that such applications will be suitable
without further modification, nor recommends the use of its products for application that may present a risk to human life
due to malfunction or otherwise. Holtek’s products are not authorized for use as critical components in life support devices
or systems. Holtek reserves the right to alter its products without prior notification. For the most up-to-date information,
please visit our web site at http://www.holtek.com.tw.
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